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Baht'. .1 L, and A i, la>uvner Fiirtiaees (P) ... 699 
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Dycil inufenul. Hemoviny colouriiiu mntlcT truni —'• 
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Indigo. Ae . IteduetioM i.| — (Pi . 424r. 686r 

Indigo white: Maniiliutuiv ot solid Hluble alkali salts 
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I'ticnylghcm salts, Maimlftcture ol-MP) 


366 

and 

608. W.52r 
.... 022 
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Vfiltalc ares. Production of large stable-(P) .. 79 
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o\id(>. lieiiHiJving mill r<'inoving gitsei* hum -<i>) 7,^0 
Bartm II, ( Pnrehiiieiit paper. Aetion ot w«aU aldine 

HiiiiitiotiH Oh . .... >^n:i 

Bamhieri I Haniim ferr.ite .. 
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hticalh loaluig— vM^i fin (I’l . . .. poi 

BasRf'tt, If .'^ 1 '*' (>uiir/., i4i f^ • 476 

I. P KleetA*- geiiemtoi , 'l’lurm<*-olininirj 
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|or washing (P) . 1 
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Chemical Apparatus Dealer. 

1905. Stuart, li. E., 170. Purelmse Stroi l, Boston. Mass., 

U.S.A., Vice-PresKleiit. Meicaiitile (^»rporation. 
J890. Stuart^ Harry T. !♦., Know ilill House, Kntwistle, 
near Holton, l*rintwurka .Snl>*Mnnaget. 

O.M. Stuart, T. W., 7, I..ivHigston Drive, Sotton Patk. 

• Liverpool. Alkali Worlca Mamigei. 

1901. Stuart. Dr. \V. 'rhcopliiUis. JJ>7. Spadina Avenue, 
Toronto, (.'anatla, Pliysiemn ami Professor of 
(’Inmiistry. 

189<5. Stubbs. Augustus .1., ou, Calle de I’eriH/, Madrul, 
Spam, 

O.M. Stmler. Dr. A., I'oslgelmiide, (.>llen, Swit/crliiiid, 
Consulting Chemist. 

1890. Stmler, Simon .1.. lleh<’tia. Sloekton Hentli. near 
Warrington. 'JV'rhnieuI Oiemist.. 

1903. StiiiTock, Ciipt. (i. K.A., Anivankail, Nilgiris, 

India, .Aasistant Snp«Tniton(h*n<. 

J896. Suclcert, Dr. .1. J., 141, Bromlway. N<'w York City, 
l-.S.A.. Mfuiutartiiring (Jlu'inisl. 

1895. Sutlborougli, Di. J. .1.. I'niverHitv t'ollege of Wales, 
Aborystwitli, D‘oti<r<*i in Chemistry. 

1H89. Snlman, H. L.. 44, lanidon Wall. Lomlou, 
CbeiniKl and .M«*tnllurgn>t. 

1895. SununeTs. Bertrand S . c 'o The .SmnnuTs Fiber (’o . 

Port Huron, .Mieh . C.S \ , Klertro-t'hemisi. 
1890. Sumner, llnrohi. WoUbington, lu-nr V\'igan, T)yer 
and Bleiu her 

189<». Sunj^eiland, A., 84, Hainwortb Wood PoaiJ, lijgr<»w. 
Keigbh'v, 'I'eiieher ol Chemistry. 

1899. SundstWun. Car), e/o Solvay J*resM (.'o.. Detroit, 

Mioli., l'.S..^.. Chemist. 

1895. Sundstiom. Karl ,1., Sibley, Mich., I'aS.A., Manu- 
foctunug Cliemist. 

190C. Subu-meisb'r. Edwin, t.'iiinbeilaml Mills, Maine, 

D. iS.A., Chemist. 

1884. 5u1herlaiMl, D A., 13. ^'u■lorlu Street, him! (.fomiuils) 
2b. Vii'tona Street, Westnnnslor, S.W., Con¬ 
sulting Teelini<“ul Cliomisl ami Assayer 
1894. Sutherland, (ieo., Croft Cottage, Bonlnll, X.lb, 
Chcinist. 

1887. Sutherland. Jus.. I'/o BritiHli Alnmininin ('o.. Ltd.. 
Larne Harbour, ('o. Antrim, Ireland, Cbeinist. 

1906. Sutherland, John, Tie* Hnltsh Alutmnmm Co . 

Ltd., Baker Stn’ei. (Ireeiiock. B , Aluiuiger of 
(.'arbon Factory. 

C.M. Sutherland, IL M., L inio Wharf Clionilcal AN'orks, 
Falkirk; and S«.*lsgirth, Dollar, N.H.. <’hemicul 
Manufacturer. 

O.M. Sutton, Dr. Fram'iM, Norfolk (’ourity Laiiorutor^y, 
Bedwell Street, Norwich, Analytical (liernist. 
1886. Sutton, F. Napioi, 6. Grosvenor CardetiH, Wdlesden 
(»reen, N.W'.. Alkali Works Inspector. 

1900. Sutton. W’^. Lincolne, Hilleroft, Eaton. Norwich, 

Public Analyst. 

O.M, Swan, Sir Jos. Wk, F.ILS., 5H, Hollandl*ark, London. 

W., (’iK'iijist and Electimian. 

1898. Swanson, .las. F.. 5. Krlmiston Terrace, Copland. 

(tovan, N.B.. 'rivhnictt! (Ihrums* 

IW6. Sweet. Everell F.. 3!1, Broa<l Street, AImsx.. 

U.S.A., Importer 

1905. Swenarton, W. Ha^itings. Broadway (/hamljerfl, 277, 
Broadway, Now York City U.S.A.. Patent Lawyer. 
1884. Swinbunio. Ceo. (Joumafa), 99, Queen Strt^et, 
Melbourne, AuHtralia; (»ubw,) e/o Jno. Coatea 
and Co., Suffolk House, Laurence J*ountney Hill, 

E. C., Oaa Kngineer. 

1904. Swindellf*. Seth. 181, j^ford Lane. Warrington, 

Chcmint. ^ 

1901. Swiuton, “Ralph S., c/o W. J. Biisb, Incorporated, 

linden, N.J., tJ.S.A., Analjiical Chemist. 


. -»uor, Aletajidra 
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lytical diemist. 

O.M. Symo, W. B., Elm Cottage, Addiewell, Woet Caa’orontd! 

. N.B., Oil Workfl Cheiniat. . ;> 

1900. /»yinc8. Langfortl P.. Paroora Fit'ozing Woi' 

Tiniaru, New Zealand, Cheuii’it. ? 

1903. Synimcs, Whitman, *2231, Piedmont 'ftvenmtctnL ; 

Berkeley, ('ul.. T^.S.A.. (3iemicnl Engineer. 

1900. Symonds, Abram K., Wic.k f^awe (kilour WotkB,\'l(yr 
Old Ford lL»ad. Bow.. E.. (kilour .Manufacturer. 

190.5. S/.egi), A. S . 60. BewHt‘\ Street. Warrington, 
ChenuPt. 
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1895. 'J'abcr. (J. H.. HU. I'Vick Building, Pittaburg, Pa., 
C.S.A., (ieneral Manager (Oulf Kefining Co.). 

1806. ’i’akugi. T., Kyoikuhin. Sei/.o Kamba, Asakuaa, 
Sliic-kdien (.3io. 'l'oky»>. .Japan, ('hemical EngimHu 

O.M. 'J'akamatPU. T., J3, Nbsliikalamaelii. Jlongo, Tokyo, 
Jajiaii, Analytical Chennai. 

O.AJ. 3’akajiiiue. Dr. Jokichi. 521. I79tli Street, 

.New York (’ity. U.S.A.. Kiigineei. 

1890. Takayanm, Jintaro, Niimlo Maidii 26, Csbigmiie, 
'I'okyo. Japan. Jhrector (lnip<*rial JnduHirial 
Expennu'iit Station). 

190.>. Tulbol, I'lof, Hiuiry P., Mass Instilute of Tcoli- 
niijogv, BoMtoii, ^lnM^. I'.S A., Profesiuir of 
Inorganie ('hennistry. 

1903. 'I’albolt. Di. B. E., (’haiioi vilh*, M<1.. C.S.A., Manu¬ 
facturing Cliemi^l. 

IHOS. 'ranaka, KeiHlnn, Malnulm Motel, KuiIaiiKaka, Cye, 
TcjUvo. Ja|win, ('hemiHi. 

1906 'I'anaku, S. 4. CratakaHlnmuelio .\iclmiiie. Voko- 
'7 haimi. .fapati, CIik'I Chenm^al Knmneer (Elcotrio 
Wire Works). 

J9(Hi. 'Tiinkard, Arnold H., 82. Lhmthewy HoikI. Now- 
JKU'I. Mon., Analytical Chemist. 

O.M. 'late, F. IL, 9. llaekinH Hoy, Uverpo<»l, Analytical 
anti 'JVohnieal Chemist. 

O.AI. 'I'atlock, J., 45, Jt(?ntrew Street, tllasgow, La%>ra- 
tory FuriuHliex-. 

O.AI. 'r«tIock. B. B, II, BeJiHiniugli Bond, Ki'lvmside 
VVe.>tt., (dahgow. Consulting (Uiemist. 

1902. Tatters, Hugh Lee, 10. Birehhekl Bond, Widnes, 
Analytical <3ieiniflt. 

I90<5 'ratliTstiehi. Frederick, 'I’he Holhn.'*, Jlewshiiry, 
VorkM. .AnalyHl. 

Itktr*. TausMjg. Dr. Hugo, *237, East 72nd Street, New 
A'ork City, D.S.A., (’heinist. 

19tf), 'J’aveau. Bene tie MorUuner, 1218, Mount Hoyal 
Avenue, Baltimon*, Md., IkS.A., Kesearoh 
As.s)Htnnf, Johns Hopkins ITniverHity. 

1898. Taverner, W., Ashland. Oregon, C.S.A., Analytical 
(3iemi‘ t. 

IIHH. 'I’ayler, Jno Bernard, .Augdo-(3iiiiewi5 (.’ollego, 
'I'lentsin. Noith China, Chemist. • 

19t.t3. 'J'aylor, Alvin M.. e/o Oencral Choiineal Co., Station 
F.. Bo.v 12, Cleveland, Ohio. C.S.A.. Chemist, 

liwt2. Taylor, Arthur P.. e/o John 'I’aylor ami (k»., 531. 

Front Street East, T'orontti, Ont., Canada^ 
Soap Manufacturer. • 

1902. Taylor, bxJward R, Penn Yuu, N.Y., U.S A., Manu¬ 
facturing (3ieiniHt. 

1902. 'PayJor, Francis O., c/o Parke. Davis and Co., 
Detroit, Mich., C.S.A., Analytical Ohemist. 

1880. 'Paylor, 0. Croaland, liaveiwear, Holab 3 ', near 
Warrington, Eleetrieal Engiiunir. 

1894. Taylor. (1. Midglev, C^xton House, WoHtmiuster, 
S.W., Analytical (Oiemist. 

1893. Taylo*, O. W., Dinting Vale Printworks, l>inting^ 
near Manohestai, ITintworks Chomiot. 

O.M. Taylor, H. K, 70*2, Alexandra Parade, Donnistoun^ 
Glasgow, Lead Works Manager. 

1883. Taylor, Jas., Nymagec, N.S.W., Australia, Govern¬ 
ment Metallurgist. 
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•Taylor. J. Soott, North I^ndon Colour Works, 
, S|*ruijx PlH.-o, KentiHl, Town, X.W., T‘<-finual 
» i boiniBt. 

•i. Taylor, Martin. *“ The Cloujfh,” Buekhurst Hill, 
Chemical Work* Manager. 

’01. Jaylor, M. J.. 77, Front Street East. 'Toronto, 
Canada, boap Manufacturer, 

1901. Taylor. Sidnev II., (»S, Nowhji.lge Bond, Weston, 

Bath, Works Cheniml. 

1902. laylor, Tom, jun., Journals to Kent House, Sale, 

Chi'flhire . eornnnmientionH in (.’ornbrook (’hemi- 
enl (k-.. Ltd., Stockport, (Jolour Manufaetiirei. 
1898. Taylor. Walter. 20. Canning Stieet, Bury, Lanen., 
Technical ChorniHt,. 

1905. Ta;vlur. Win. II , 20. BaliMskie Ih.jul. Khlnini I'.uk, 
Kent, ('heiniHl'. 

1903. Tnzaki, T. M,, 15, Kamiyo.s)iiel)t), Asakusaku. 

'Pokyo, Japan, 'IWhiueal (Mieiiust. 

1H87. Toanhy. H. VV. A., Klvin J.odge, Knst l>enhain, 
Norfolk, Analytioal ('heinist. 

Teas, W'm. Holmes, RIdgewuv, Ph . I' S.A.. Clieinif-t 
Teed, Dr. F T.., Chetn. Lahy . 0. Mineing Lane, 
London. K.(\, .Analytical Chemist. 

Tee^ile, Dr. ,1 K, Indu.stnal Lalior.ileries.. Kkl. 

I'ronl Street. Xew Voik Cily, C S A . Jlircctor 
I90L Teller, (Jeorge L , 'J'lie Coluinhua Laboratories, 103, 
Stnti* Street, (’lucugo, Ill., C.S.A.. Clioniist. 
Tem]ianv. Harold \.. (ioveinment Laboinlt.i \. 
St. Jolin’s, Antignn, West Indies, Anulvst 
118)5. Temperley, Josepli. ‘J'J. Down Slreel. Ln en.liUv, 
IvOiulon, ; and Olournids) 72, Bisliopsgnle 
Street W'lthui, K.C , Slnpownei 
I8H‘4. lennant, Jas., Ale.v. FergnsHon and Lt<l., 3H, 
.MeAlpme Street, (dnsgow, Lentl and Coloiii’ 
Manufactnr<?r. 

1890. Tminille, Deo. F., e/o Soiilhein Cotton Oil *(.'0., 
Savannah, Da.. D.S A., (‘lieniiHt. 

1888. Terry. Albert, Verulam, .Mount Albeit Uoad, 
Balwyri, near Melbourne, Victoria, Brewer. 

1884 'I'eny, ilnlx-rt L.. (Journals) .3. Herlieit Street. 

, Mohb Sale, .MnnelicRUn-. and {Lain.rat orv) 23. 
Hopwood Avenue. Maueliester.'l'i ehniral Cla miHl. 
O.M. Tervet, H., 51, Fcnfihur.st Boatl, South Hackney, K., 
Oil Works Manager. 

1893. Teth\v, C. F, Messrs Jos. JVtley and Son, 'J'he 

Brewery, l..eedH, Brewei. 

1897. 'IVtlow, dV V\ni. K. Ash Cottage, Asldield, Dun- 

hlune, N B., Chemist. 

1003. Thatclier, Ld. J , The Manor Hou.se, Cln>w Magna, 
near Bristol, Meielnint. and Manufaeturei. 

'rhomas. Alphonse H . 1*22. Fionl Street. \eu ^ ,*rk ’ 
t 'it V. I’.S. A . ('hi'iiiist 

'rhomaa, Olias.. J.1‘, D.L. I’ileh nml Bay, Stoke 
Bishop, near Biistol, Soap Manulacturer. 

1894. ThoimiH, H. lluH.sell, Broad Plain Soap Works, 

Bristol, Soap Manufacturer. 

11H>2. I honias. Jus. M, Box 53. Krugci sdorp, ’l'rans\un|, 
Sontli .Afrii’ji. I'yanule Managei. 

O.M. Thomas, J. W.,. Oveidale, Shorllands, Kent. Ana¬ 
lytical <3ieiuist. 

1902, Thomas, Neheiniah M.. Ro.seville Avenue, Pynihlc, 
N.S.^’., Australia. lns}tei (or 

IDOL Thomas, Octavius, (ias and \Vttti‘r Olhees, Bentre, 
(damoigansliire, (das and W'ater Kngincer. 

1888. Tlnnuas. S. Ben y, 2, Landrock Hoad. Hornsey, N., 
Techniiid Chemi.st. 

1898. Tfionias, Win Harrison, pm , H.F.D. No. .37, 

South Norwalk. Conn., C.S A.. Bniitwoiks 
Chemist. 

iOOo. Tiioiiilinson, V\ m . Seaton Carew Ironworks, West 
HartlciKKil, IroninaKteif. 

1905. Tluruk^OKOfi, A. J., Iterinna. Friern Ijiiic, W'lietstime, 
N.; and (Journals) 42. Snow Hill, J^mdon, K.C., 
Buyer (Burroughs, WeJh oine & tki.). 

1886. Thompson, Prof. Clauile M., 38, Park Place, Cardiff, 
Profe8s<ir of Chemistry, ’ 
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Thonipsou, Edw. 32, Ulnudi RAhd, Westcomb© 
Burk, S.E., .Miimifacfunng Chemist. 

Thompson, (i. Rudd. 09, I)ock Street, Newport, 
Mon., Analytical ami Con*ulting C'homist. 
'Bhoinitson. Dustave W., 129, York Street, Brooklyn. 
N. ' 1 '., II. S.A., t3iemist. 

rhompson. Dr .1. Fairfh hl. c/o t)rford CopixT Co., 
■New Brigiiluii. N IT S.A., Chemist. 
Thompson, Jno. T., Corporation Sewage Wdrks, 
Kn(»strop, Leis^ls, Analyst. . 

ThoinpHoii. W.. Saiikey Hill, Karlestown, Lancashirti, 
Sugar Refiner. 

'I’liompson, Wd B. Patent Office, 0, Lord Street, 
Liverpool, Pati-nt Agent. • 

'J homsen, Alonzo L, Maryland Club, 1. East Eager 
SlHil. Jialtimore. Md., U.S.A., Manufacturing 
(JhemiHt. ® 

'Ihoinson. (i Cnrruthor8, 53, Btidford Road, Rock 
l''erry, B>ukenh(‘ad, Engineer. 

ThoniHoii, Jas M. Royal Dunjiowdor Factory, 
WulthiuH Abhey, J-Tssex. Manager (Cordite 
Braiudi). 

TiimiiBoii. I(i>l>( ’I’., IWI, Bath Street, filaagow, 

Analytical ChenuMf, 

Tluuiisoii. 'I’lios. < 'o Waterproofing (’o., Bairhoad, 
neui (ikisgiov. Mamdaeturf'r. 

Ihomson. \\ , Royal Institution I^Jiboratory, Man* 
chcHliM, .Aiialytu-al and Consulting Chemist. 

1 lioijiMoii, Will 'lliD.s., Royal Dunpowder Factory, 
Walthaiii Abbey, KaHex, Explosives Chemist. 
'Jlioibinn, Jas, r/n Thp Jlrifish K.Mihjsivcs Synd., 
Bilsca. Esat .Maiiagei'. 

J lu»nif. Dr. L '1', 2, l)cnbigh (hirdens, Richmoud- 
on I huincs ; aiul (Journals) Soutlmnipton W^harf, 
Balletsea, S VV , 'r<*chni<*«.l (’hemist. 

'rhoiiii vcioft, Wallace. Bleaii Honsr. Blcuu, Siirling 
'J’ci liiiK ,sl Chi-iiust 

TJi.iiid.-v, TlnmiaM, 19. Hope Stn 
('lit nut ;d .Mamifacl urcr. 

Ilioinloii. A D., 13. I'lipper Stic 
Canada, Bubirt i .Mannfattuici. 

'rimmUrn. Chris,, 2b, T,arch Streef 
R.I., rSA . Bimfw'orks Manager. 

J inirnton, David H., Jirookfoot Dyoworks, l-^rig- 
house, Vtuk.s., Dyer. 

. Thornton. IL. Redhourn, Ashhird, Mjdftlesex. 
.Analytical Chemist. 

. Tliorntoii. Win., (.lourrmls) c/o Isuac Rraiulon and 
Bros. Bamuna, Central Ainenca ; ainl (subsn.) 
c/o 'I'Imls. Tliointon, Jleniiand, West Calder, 
N.B.. (’hemist. 

lliorp, Dr. J'liink H., Mass. Insfr. of Teeliuology, 
Boston. Mass, l-.S.A.. Assistant Professor of 
Industrial Chemistry. 

'I'hoip, 'I'llos . Moss Bank. Whitetiehl, near Man- 
cla-stei. Engiiua'i. 

'riioi p, Waller. Liineiick, Ireland, Analytical 

t 'lieini.st. 

'J’littipe. Dt. J F., V'nnnufttrd, Heuton Mmsey, 
J.anes , Leeiurer. .Manchester University. 

I hoi pe, Dr. T. E., C. B., F.H.S., Government 
JiHhoratorv. Clemenf’s Inn Passage. Strand, W.C.; 
ami (.louMials) lU. Ladbioko Drove, Netting 
Hill. W., Clhii'f Chemist (Custom* and Inland 
Revenue). 

'IIiitnIi. Di .lohii (*.. Chelmsford, Essex, Medical 
()lh««‘i of IB-aith niul Sanilaiy Expert. 

'riiiirlow. Nathainel. 78, Warbuiton Avenue, 
Vonkers. N.A'., U.S.A., Chemist. 

Thurnam r, Dr. (Bistav, e/o Aurora Metdl Co., 
Aurora. Ilk, U.S A., Chemist. 

Thurston, Azur, Drand Rapid*, Ohio, U.S.A., 
CherniHl. 

Tiehenor, Henry D, 18. Exchange Place, New 
^ ork (3t.y, U.S.A., (’nstom H<misc Broker. 

Tickle, Tho*., Iwaboratory, 83. Queen Street, Exeter, 
Analynt. | 

Tighe, Arthur, Springfield. Darlirfghurst Road, 
Sydney, N.S.W'., Australia, (Theinical Student. 
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19dl< Tilden, 'Philip S., c/o Franklin H. Kalbileifich Co., 
Metrowdm Buiklinj^. Broadway and lOth Street., 
New York City, U.S.A., Manufacturing Chemiat. 
O.M. TUdrai, Prof. W. A., F.R.8., The Oaks, Mun-ay Road, 
Nortbwood, Middlesex, Professor of Chemistry. 

1900. Tilley Jas. W., 96 a, Southwark Street, London, 
8.E., Research Chemist. 

1906. Tillson, Henry E., 76, Abbott Street, Lanrouro, 
* Mass., U.S..\., Dyer. 

.1001. Timmans, W. O., c/o Basford (1nuui(‘ul Co., 
Basford, NottiiigiiHiu, ('heiiiK^al Works Manager. 
O.M. Timiuis, T. Sutton. Widnes, Chemical Maniifoclurer. 
1906. Tindall, W. B., 39^St. Mary Street. 'J'oroiiU), Canada, 
Serretary and j roaKurer. 

1894. Tipler, Fw'cl. C., 48, Brooklyn Street, Crewe, 
• Analytical Chemist. 

190v. Tisohbein. Dr. Robert. The llc>({en Cliennciil AVorks. 

CarHeld. N J., l\S.A . Chemiwl. 

1891). ToIm-v, (\ il..a Burks Kalb, Ontario. ('Huada, 
Tannery Clieniisl. 

1894. Toch, Maximilian, 52. 9th Street. lv<uig Island City, 
\.y., luul (.louiimls) 32<». Fitth Avenue. New 
Vt»rk (-itv, C S.A . (nicmisl 

1880. Todd, A. M., 204. North Hose Str<‘et, Kalamazoo, 
Mich., U.S.A.. Munufiicturing (3ieinisf. 

1906. Todhiml^M. B. J'] . West Jlydrauhe Kiigmemang 
Co., 23, t’ollege Hill, I./>ndon. !'’.C. 

1900. Toiman, Frank S.. 4.01, State Stri'et. FluNhing, 
N.A'., C.S.A., Suj)en?it.i‘ndent. Cukes .Manu¬ 

facturing Co. 

1905. T'olson. Stiuilev. e/o 'riu* KlasH-w(’o. Ltd.. North 
Kent Woiks, Fj?ith. Cbeiimt and Kaetoiy 
Manage!. 

O.M. 'roms, V\ Woodland, States Analyst’s Office, 
St. IJeliers, iTersey, Ajuilytical Chemist. 

1902. Tone, Frank Jeioiue. c/o 'J'he (Jarborundnm Co., 
Niagara I'^alls, N Y., L* »S.A . Manager. 

1899. Tone, Jay K., 1427, Woodland Avenue, Dos Moines, 
dowa, U.S.A. 

1896. Tonkin. Jolin, 2(M)3, lOast. Broad Street, Uichmond, 

Va., U.S.A., Maniifiirt.uring ClmmiHt. 

19t)2. Toney, ('buries .A, jmi , S^a-niilv Life DepoMt 
VaiiitM. Boston. Mass. C S .A . ClieimsL 
1005. Toney. Prof. H. A., Harvaiil Ciicmieal T.uboiutoi v, 
Cambridge, Mass, I’.S.A , Assistant Piofessor 
• of (’henuHtry, Harvanl Cniversilv 
O.M. T'xiwers, ♦). W . Wi<liie.s. J>>meaHlnre. Aiialylu al 
< 'hemiHt. 

1892. Townsend. Chas. W., 19. Crawfonl Street. Port 
Duiulas, Clasgow , CheinieHl Maiiufaetiuei. 

1892. I’ownsend. Oliver 22. Hisston Ci'eweiil, Rugby. 

('bemieal Mimufiielnn-r. 

1897. Tonse, Waltei, 31. Malvern Street, Neweusllo-on- 

'IViie, 'J’l'chniral (jhemist. 

HHI4. T’oyne. Francis l>.. 27<k Spotland Riidge. Itoi'lidale, 
Chemist. 

190.5. Traine.r, David, 43, kL\eliange Plare, New \'(uk 
Citv, t'.S.A , Agent. (Ojfoid Coppi'r ('o.) 

1899. Trantoin. Ik'. Wm. Hawthorne Lodge. Liteliford, 

near Warrington, Clieinisl. 

1894. Traphagei), Dr. Frank W., t-olorado School of 
Mines, Coldcn, Colo., U.S.A., Profesaitr of 
Metallurgy and Assaying. 

1900. Traquair, Jno., (Benlield Starch Works, J’aisloy, 

N.B.. Analytical ('^heinUl. 

1904. Trautwein, Alfred P., (Jarbondale, Pa., U.S.A., 
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Fabr de Sole Artille d.-Tiibir.,- Silk, artllkial, and collo¬ 
dion prodiiels . Manufacture of - (P). lOUI 

Fagerstrom, E. IC F Ace Uc I,aval, (4 .. 664. «74r. 1113. 1138 
rahrloR. W. J^iatlier formation. 'I'ln'ciy ot - — .. .. 896 

I' l^rbauKs, Morse mill Co ,sw-llob.art F C. 385, 466 

Kmrli'v, 3’ Ainmoma. bHlimation ol — in usi'd lime 

IgluotB iiisoussion . itBf\ 

\inmoniuin .sulphale nimmlHeture Dpscuhsiou. 413 

cmiul K.VHtem and internal Iranspoit Ihsenssmu .... 1079 
Dullle, protocatehnie luid digalUc acids: Banum and 

eiilciuin salts of - iiiseussioii . 264 

Indigo: Analysis of- Diseussion . 744 

Hewuigp , Biologieal treatment of- Elacussion .... 417 

Tanning material analysis, Dwousslon . 1207 

Faldiug, F .1 PyrlDw , Substitution of — - for brimstone 

ill Hulplilte pulp manufacture . 403 

FftUer, O Boiling apparatUH for Jiauida eontaiiimg or 

deiKJsitiug solids (P) .•. 682 

Fandrc. Linana vtUgarnt; Constituents of—1171 
Farlicnfabr. of ElbiTfeUl Co See under Bayer und Oo-, F. 
Farbeutabr. vorni F. Bayer und Co. See under Bayar und 
Co, J<' 

l'’arbwerke vonii. Melster, lueios. und^BrUnmg. See ttnder 
Meistcr, LHeius, und Brtlntug. 

Furcot, E. K M. Uascons*ini.xiures, especially air ; Appa- 

rttus for sepaiUtlng-(IB. 211 

Karkns, A., and Mova. J de. ]’'uriia^s ; Metallurgical 

(IB. 990 

Farkaa. .1. Wood spirit; Continuous preparation of pure 

eoncentrated-(IB . 6 O 4 

Farmer, Jt. C. See Slfberriid, D . 888, 961 

Farnworth, F. Drying cloth, *e ; Oyllndcm for-(IB 080 

Farrell, F. J. Photographs on silk; Production of -- 136 

Farup, 1* Carbon; Rates of action of oxygen, carbon 

dioxide, and sleam on. 983 

Fosnaclit. Ji A. JroiiiiMiuldlng of cli>th In ilio loom. 

Jbseiissioii . 168 

Canelieux, 1> V. JC Furnaei' lor utliiShig speeial gases (P) 482 

i>'avi('r, !■) Scouring old tevliie.'i. cotton wosti', Ac. (P) 1217 

I’avre, (' Modt'in fiolet ond Blue 19(10, Mi'thod ot fixing 

- . . 000 

?**Nitramhne Bed . J'riuling-- in asMOiriation with 

sulphide dp-stulTs and mdigo . 889 

J'’.‘ivvnH, S , mid Davlr-s. K Iv Dre mul pulp washing and 

seiuii-itlng iimchmes ; Cenlrllugiil —^ (P) .... 1H4 

FiiwHitt. «' I'b Mclals p lileetriial imMsunmionts on - 223 

Sidutimi i>re.HHiii'e . Belutioii ol - Bl) NUrfa(4' eon- 

diDoti m metals.1133 

I'ederaMJaH Co .SVe Willmmi, c D . 1130,1139 

Fehti. I, ,S/v Cornelius, K .1105 

Fellinuan, )•. l>>emf; and printing; l‘rodijelH lor uhc lu 

- - tJb 1U4U 


Feist Caidamiiic oil 


496 


I'eld, W \fnmonia iroiii (.urboualiou ot I'oal . Recovc'ry 

ol-(C). .''i2« 

Ammonia mul lijdroeymde ueid troiii gas , Recovering 

— - (IB. lUr 

Aiinnonimii idlrafe . .Manulaeimc of - - from gases 

.. 928 

I'erroi .MimncN . .Manuliieture ot-Inmi gases (P)lt28. 1044/' 

‘'ON. E.\tru'tioii ol mniuoiii.'!, tar,* ami water from 

- (IB .9l9r 

Cases or vapours and liquids; Apiui.rutus for obtain¬ 
ing reciprocal action between —^ (IB. 487 

Cases Of vapours ; .Subjc'etiiig - to action of liquids. 

(IB.. 838r, 877r 


Fddkainp. l'\ ^V. OxuIuD*h and oxalic add ; Mauttfacturc 

ol-(iB . 49f»r 

Fell.\. H Malt lood , Manufacture of — (P). 774, 003r 

FeUner und ZtegU-r. Furnaces with movable tuydres; 

I letacinng (Jeposlts from the walls of rotary-(Pi 432r 

OrcM; Troatmeiil of finely granulated or pulvenscd 

-(JB . 32Uf 

Fellows, E. H. See Maywald, F. J..•. 80 

Femcrliug, H., and POwclike, W. Battary; Electric -- 

with aluminium elilorido a% exettlug and depolar¬ 
ising liquid (P) . 643 

Fcnaroli, P (iaone; Determliiatiuii of-, and oxone 

numbors of oils . 1159 

Fendlor, (1., and Kuhn, O. Manihut Ulaxlovii, Fatty oil 

of the seeds ^. 323 

See Thoms, H.892 

Fennell, W. See. Newell, E. 219 

Fenwick, (4. P. O. See Bradley, W. P. 884 

See Kline. 495 
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OK CHJJMICAL INDUSTIiy. 


I’AdK 


I’Vrnii, r rr(tt('dl} tu- meti: Dctortlou uf - t54H 

Ffrtjbach, A J)iH«tai«e ; Inlluonrr o| mciUuin on a<'tiMtv 

of • -. 1»2 

Haa'harHb'iilUni , Influi'inn' ot tho coniiKHotum i»l' Hu- 

w;»t(*r on.. .... 'IHEj 

nnd W<i|/I, .1 IStan’Ii . CrnniiloUTonviTHion mhi iiial 1 o-ic 
of <l«'\frijiii funlllnp from tln' Hncrlmntii 

4.f- ... <WH 

Sff .1 . 

I'oriH'kr*', <• l‘ohiKt*hiiii moiunijc b'rrocvaMnlr 21'' 

J‘'«*rrmi. (■ Sonp, I’li-jiarution oi li«lil. jorouh Imi*’ — 

(P). I or,ft 

I'VrroplioHphai fd'R I', Suliiiimiii nmi < o ><-r (irosv, i; ^ 

Fcr>. (' iJiolio i»\ roi!i*'t<T . I'AiiiiiiNKiti -- • il’i . ''1ft 

ami f Ijintili I , lilcrtui ri AiMlancr nt » 

inotiR’tod uirlmu M'l ^^4 

Sff ('lo pour III Filin i|i-s ( ompicnr'i of Mat! <1 I'a'inM 

ft (Jiiz.. .. 2.^ft 


J'L'ltwi'SR, F. i*lioh|ilio>nfi , IiiflUriMR' of - --on llo' moIii- 
lilllU oi uarlion in iron . 

Fic'litfr, 1' . Hii'l Si’liujib. .1 ’5 4 IniimiiiokoiaiJKo! onH iUi 

ii/im-<lv«-Hhifr llif'rrfioin .. .. 

Flf’dlor. 1, -sv,-iii ianF F. .1 . 4.52. ><77 

I'M’ld, F \V Funinri*. Koihirdon 'I'i . 2 ft 

Fli'IdliouMo, J 'I'linkH for li»|iilii from Biwiii'mlud 

BoIiiU ff) . 2.^0 

FinldliiR. .1 ditH proilin ciH (IM . . 421 

Flllmrn. .1 .SVr Swallow, .f hikI J W 2 :n 

Flllrr, I' .See Uottnmim. W . ... »ft4 

Filluntf<- 1 . .V. .\nmionl« . Kvlrur-tion of . from Bft» 

lujnor (F). 1'77 

Filter- und firau-teelmlBcften .MRUchlnenfabr. Sei> Sellen- 

Hchehlt.. '^74r 

Finch. (• A. .s>r hurt, A H .. . .. 425r. H81r. HMlr 

Flndlftv. A Caul Iron . iSIrurlurc of-, DiM-iianlon .M 

HydioKcn pero.xhlc mid‘other coiin»ftin(l§ . i'orinufion 

of h> till''I' chIii ihflchaire. 270 

SeM'Aue purllicntloii w<irk» , FheekloB the et!li'ieii<‘> of 

JhwuaBlon . If4l) 

Flndho, J . ami Jlroinar. lAd Kumlmoim ; IJafto or »u|i|u>rt 

for Hcnailive-(F). dhftr 

Flnkelateln, A llarliun carfiiniatc ; J)lB«neiatloii of- . 7)34 

Flnli UuKuenof. L. Metallic oxidea ; l*rcKluction of (1») 204r 

Finn. A N lirnnluiii mid vmmdlum, Jietuniijiuiflon of 


1121 


Florcnfinr). d , .see Mfirhio, J.,.122'» 

Flre-lU'Hlafink ('oii>orafionr Md FireproollnK aolulion 

for coinlmutihlc nnilcrinia IF). 2C7r 

Flreiiuin. F Inka; ColourliiK nmttcr foi - (Fl. ftH.'ir 

I'iRment for jii'intlnw inks iFi . I2iij, Idfiftr 

FiBchel und Fick. nnd Inilcla. d Incandencencc jumith! tor 

ttnloiunhr iRiiitlon (l*t . ^. 020 

Flachi'l, 1 .S>e Pick. M. .... 421 

FlHcher. fr Fojtl tAt Colour Jiihih'c . , 783 

and Ahdcihaideii. F .Silk iUiroin t>Fonnatiou of a 

dl|««/'*‘dc hvi'hc liydlol.VHlH of- . . . 278 

and ,\rli. I. (iilfuni', Coiuitrioci of - Into parn- 

Minthinc, IlieopliN Him . mid Mudlihn 232 

and .Imnihi*. VV A Si ime . Kciiohiflon of racemic 

Into acti\e componcnti* .1070 

Fhchor, F ,uml olhcra (Klachcr Und < <•) ‘Ml from clcamntf 
wiH.I. cotton MJiHtc. Ac, CcntdfiiKul liiiichhie toi 
reinosiiiK ■ “ (F)' . ... loyi 

Flacher, F I'allndlum. Klcctrtc renistanoe of • . 0«3 

and IJrachmer. T (iwnic; Con\prKloii of owRcn iiilo — 
at hiirh IcmiH'ratiirca. nnd the o\lilatlon of nifro- 

Kcn .. 314 

and Miirv. H Or.onc: Iviection of hy trtra- 

inethyldl-p-dlaniiiiodlpheiiylmethnne . , . . . 82H 

Owme and nitric oxide . Thermic formntlim of-In 

moving Raaea . 

Flachcr.J IJlatlllatlouoflhiuldB. Conllmnma— (J*) 802 

FUriier, O . nnd y\rntz, K laoroHlndone and thioroKlndone , 

Aetlonofliydroxylamlneoii--- 1218 

Flicher, T Faratllii wax. Delermlnation of atilldlfylnK 

liointof*——.J..• . 

FUh. CH SteamlngfobrlcH; Apparutiwfor -IF). 872 

FlamiiTj. J. M midJ. J. .S'ee Hinkaon. F H . «8. 19(# 

Fleiacher. K . and (loliUicbmld, J. K Iron or itecl: Manu- 

fftoturc of - (V) .l*14r 

FleiMlier. H .S>e llarpf. A. 982 

Flamind. .1. A Fottnra*. kiln. Methoda of flrluB a ; 

KtfarU of hlBh temfiornture on clay. <180 

Fletcher. W.H Dydns maebim'(F) .. 1144 

FlMirent. t Wheat Hour . lih'uehlnB.. 194 

Fleury. A Walliwimm . IfinllnK — (Fl. 71 

.See CHthoUnnau. H. 327r 

FWriiiB. A . ami LenneherB. M LeotheL; WaleriiroofliiR 

chriMiie - (F) .827. 707);. 

Fluaa. J. .See Boerner. A. 809 

FoA. C. Ferimmti and miero-orHanIsmii: Action of com- 

pri'iweil tfaaea on. 94& 


[ 


I 


rauK 


Foeratcr. F Clay: CaaUuB.. 7t 

Copper, Klcctrolytle delcrminiitlon of.. 1007 

Fouralcr. H Flaatlc nmaa from nor\ or horn-cutUiiB* (F) .. 942 

Fokin, S Fats, FiizyiiOf livdro|>His of ■ . 994 

Hediictlon proecfi^ei*. Midal livdriilcn in-. ami 

compoBiilon of certain fatBund firth oIIb . y8.> 

I'ojifanie. J, \ euctahlcB. i'nwervaliou ol (F) . f»ft4 

J'ont,;uni‘, J' Cotton on bohlmiH , Wimline-(ot tlyelnw 

or mciccrlrtinu (!’) ... .... 87.1. 75r» 

njH’iiiu cotton holthiiib (Fl . 878 

l•'oo^l and Filirc FrodiietK to ,Sri .Mmiii'', \ c . . 280. 774 

I oi Ix'H, .'-'ll C S Cjirtiiilrrt, Fti-|>iiii‘il-(Fl. 870 

I orhes. .1 > HibtiliiiiL' ot coiidciiMinr . .Melhoil ot-(IM 112 

I'ord, .1 S. mid Ciithrif. .1 .M iin lolj 1 lu aili<>n, Jiillii- 

I nr'e (il ipnpholi'nc dcctioh tt's ill - 22 n 

iolcuRer. It \i)ii Si'r iiitiii'i \o|) |•'ll|ee^'■| it . , . . 

I'oresf. J' I’IIiihIiIiii; nmteliid (F) 1144 

I'•ii'iniiiieK .1 iMfstiitls . I'lnoreHci'jice cl 880 

I’oimeiili. 1 .Miiiiilmiim and itrt allo.Vrt . Aiud\‘*lrto| 92 

i'ormjH.M L .M C.ih ppnimci loi pool rrm i Fi . 92o 

Fornhach. (I Mijlllc luniiicc for cnamfliiiii; (Fi ... U8;i. yM5r 
ForshorH, F A .sVc AktichohiL'ii Scpaiatoi . .. 2ll 

I'orler-Millei Co ,sve Miller. W U.878 

Foil Wavne Fomulrymid Machint't^i >Vc IdirKcr. F. \V ft2H 
Fohb. A ,See \V older. 1- ... ... ... 1098 

FoHfer, K H l''urimc<‘rt . FnilduiK smokcloHs- 404 

Foatcr, c W A INitaBBluiii ferrncAaiiide, Action of 

liRlit on - • . . ftft.') 

Foster, 11 . amt dreener. O 7' <iaH proilucera (F). 747 

Fouard, K Fhenols. I’lxatiou o( oxyRcn by polyliydrlr 

.891 

Fouclmnl, L .s'rr B^rthcHy. I, . 1281 

Four, f) .See Cotttn. J.. .... 093 

Fourcanlt, K (llaM; Appmatus forpioducmKaheet (J’) 980 

Fourncun. K AlkunmicB, Wanufiictureof-t)') .806r 

Aminoalcoliols. lTc|)arat|on of (F) . 909r 

AinliioalkylenterB , J'rodnctitm of - - (!')... . 909r 

.See Fonlenc FrOrca. 89- 

Fourncaux. Ji A., ami Metz. 11 A I’ornifthlehvde-hvdro- 

sulphltc (F) . 217, 311, 311 

Fonrucl. F Sleelw , Itetcrnilnatlon of tratiHfornmUon poinla 

«if -—by the electric resldtHiice mcthoil 702. 

FoitriH'HK, W A tIuM proiliiciiiB apimnitiiH (!') . 918 

I'niirnicr. K J) F Fnlnta, vurnisln-ft, A’c , JtcnderlnB 

-— ijon-inllammablc I 13 carhon tetracliloride (F). 81i 

Fowler. C C .Sec Kconomic .Safety Ca« Co ., . J0:t8 

lowlcr, C C DlHirifceluiita, .Standardiaution of 

IHscukrIoti . ... ... 1192 

I'owicr. .1 K, mill Beck. Jl. II, llrarts ami other copper 

alloys . CaHtln^t — (!') . . ... 861 

Fu\. A , jun Silver tiri-s. Fr.uickc-Tiim proccBS lor 

n-duciiiK- . 703 

I'ox, 11. W' kiirimce, ItoustiiiR-(F) . 8f>l 

Frmhl, M FJ ^Vf• Maclytir, It W 10 .. .^i4 I, ftSM. 704, 988, I224r 
Frftnkcl. .S InastaBe . ITodnctlon of pure - (F) . 27.H 

umi lIumhurK. M DhiHtaHe . F)e|)arutioti ami |iui|iertii>a 

tif pure - . ^ .. 945 

I'Taenkcl, W ,sVe Brcdlg. C . r)«8 

Franceaconl, L, and BaTRelllni, C Fliiorescence and con* 
Rtitution of urRanh' aiibRtmiceH , ilclntloiirt 

between - . . . 1088 

Fraiicliot, ], Ceramic ware. Frodnclnm of nietalllc hiBtre 

and Irldi'Bc'enee on . . 2i) 

Knaimda . Arabian method of produclnu: metallic Blaze 

on - . . 73 


Francia. L H.. and other#. J.cather , Treatment of — 

with eoal tar (!’) llOtt 

Francke. i.' JilRtlHliiK uiiparatu# for Kan ilgiiur und the 

like (IM 423. 

Still for amuiuuJucal liguor ; Colutnn-(F) .1214. 

Frati^olK. F. M Acetamide ; Freparatlon of .. 281 

Kranools. M Moreunc iodide and luelhylanilne: Com- 

imund# of.. 653. 

Frank, ¥ , and Markwald. E. (lutta-percha and balata ; 

UbtaiiftliK-from leave* ami woodof plant* ti*) 646 

Sft Marckwald, E . 940 

Frank. ,1 A Ulaw furtiaee (F) . 122 

Franke, 1*. It. See Borolier*, J. A. W. 43.'ir, 937r 

Frunke. It. S*f Horcher*. W . 188. 


Frankel, H ’* ArznelmlUel- Syntheae auf UnindlaKe dor 
BeziehunKen zwiAcheo cItenuRchen Au/bau und 

Wlrkuns . 90 

FrankenborK, Aid. Annual Dinner ; .Spetich al.. 675 

FrankeuRteln. b . anil other* Calleo. Ac ; PrIntInB —-(P) 872 
Frankforter. (« B Pilch and teriamea of the ^Norway 

pine and Dougla* tlr .1107 

and F C Frary Puu'iie and tlrimim, clilorohjdro- 

chloride* of ■ - . 1107 

Frankfurter, A. and Kuhlmanu, H. Inrandeacnnl flla- 
ikN..., mcnf* , Manufacture ul —(F) .12,681 
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FrAnklarttl. P F Annual MeetinjjC Proceediujrn. (172 

(‘alnriiiKJtry of voIalUf* DquiUd DiaruMiim . 240 

(Copper; Kiwtloiw of ~—with nitric AciiJ. THscumIod 40 

Flrocliiv g{MMl« ; Uuriiing of- T>l»cu»»lnn .. 61S 

Scwaffe puridcathm works Method of clifioking the 


Tnrhiiiiry of wat<‘r DtHcuMsion . 4r> 

Franz, k Paper inarbKd on oip' suh'. I'reparaUuu of- 

in the paper niiu'hitie (P) . ... nif»r 

I''ranzeii. F Li<pml». 'rrentnieiil of hy livilroyen 

piTovnle (P) . . . , . '.filU/- 

Franzeii. If iJaw nimhHis : Soilnnn hvdroHnIpIilte in- Tie 

l'‘riinzl. P. Fenui'iiiiim vats . Piirnlhiiln« ol -— . 

Frar\. F (' ,svr Fnitik/ortei. (! I; . , .. iinr 

I'Yaser. N and II PiinierR for li.juid fui-1 (I'l . . 104 

Fraser. W . Kelly {'. and Itentlinm, .T A Photo«r:iphte div 
plates. Illins, Ai- ) p) .. IMO, 

Fravel. .1 A ronl and nlnilliir find, (Onijidundh Pa nssisi- 

me eomlnistion df iP) . 30 k 

i''re/ik)e\, W .and Mill, P llMHllesH roads. A . Miitennls 

loi makltm - — (P) . 428 

Freeman. 1' .Vee Fjam Is, I, 11. 110 m 

Freenmn, M P Srr Kenii>. . . . OOVir 

]'’retT-Simth. )f P ‘‘ Ventilafion of factories and work- 

rIio|)« ” . .. .1230 

French, A \V Oil-eake coolliiK ftml dryiriK apparatus (P) Ml 
Frmiof, V'. L FllamentH for cJeetrH inrandeseenre lamps 

(P). B27r 

Fresenius. <’ Fats, fat oils. resliiH, A'e : i’urUlcation of 

— (P). 278r 

FtcujkI, M. Tliehalne . *334 

Frihouru. (' AVc Pellet. H . .. (fOo, 10r»8 

Frick, O Funiiiccs ; Electric transformer-(Pi .... UP3r 

Frlderlch, h , and others head pero.xUle. Manufacture of • 757 i 
Frledlieini. <’ Beryllium; Separation of — from | 

aluiniiiluiti .1233 

Friedholni, 1C Klectrolvt-ie deposits; Ohtaliiln>i - on 

recessed moulds (P) . 

Krledlkiider. 1* fmligo groui*. Hulphtir-contalnlnn analo- 

KUCft of the . 807 

»f Kallc mid Po |.BSlr 

Friedrich. E M C'ellulos** solutions and fibres therefrom 


Olhilosc sohitions : Process of inukinjf— by means of 

Alkylamliies (P) .. . . . 88. 280r, 

Filires, artillelai , Washltig and dryinc-(P> . 100! i 

Tlircaiis, Apparatus for making artificial (P) 

70, r>H0r. K45r. !n40f 
Frleilricli. K . and Leroux. A f/oad and auljihur .. 370 

Friedrichs, (1 A .and l^roulx.C A. Ityelng apparatus (P) 70 . 1040 
Friend, J. A -N Hvdrogcn iMToxlde and potassium per- 

sulphiile, Jteaelions between..340 

Fries, J W Jniligo «ly<-lh|Uor (Pf. .... 70 

Fries. K., and Klosterniann, W I'oumurm from »#-eresol . 335 

Fries, h, Aluiiiliiium or alloys neli in nlumlmum , Holder- 

ing —- (P) . -. - . 13.5 

Friis, .1 Besinous woods , Ajiparatus for distilling-(P) 171 

Flings. H . Jun. Aeellfvinu apiiurutus (P) 380 

Vinegar. Mamifaitiire of fermentation-(J*> - llU8r 

Frlsc, U J M’ lie .SVf-imf/cr Wesscls de Frlse 

Frlswell, Jl .1 C'urliuretted wat-er gas In tlm Bunsen 

burner, IHscussioii . 155 

rernent industry . Itrecnt jirogress in .the l>ls- 

.. 1030 

Chamber process , Loss of nitre in the— DLscussioii 154 

Extraimliiiary (Jeiicral Meatiiig Proceedings . 344 

InvmiUgatlng tho unlikely; Advantages of - 

lilacusslau . 11®1 

Nttro'compound uxphsdves; Ignition of —• . 

liiscuMlon . <140 

Nitrogmi; Kleotro*chumlcal fixation of — Dis¬ 
cussion . 576 

FrftBclb Jt., and Xonnast. E Zinc; Manufacture of-(P) 816 

Frltacli, T. Paper; Rendering - molstnreproof and 

durable (P) . 1001 

Frlttche. G. See Jacquemln, 0. 1062 

Frltzsche. E- H and K. Prutooateohuio aldehyde : Maim- 

facture of-(P) .♦. 80 

Frltzsche. F. und Co o-HydroxyqulnoUne; Keutral ealto 

of-with mineral acids (P). 1003r 

Frftcsohe. K F , and Ostermann, L. Oxyquiuolinv talU ; 

Manufacture of neutral - (P) . 008 

Frodlngham Iron and Stael Co.. Ltd. Blast furnacfis (P) .. 700r 
and Mannaherg. M. Blast furu&cos (P) .... 819, 084r 

Fromm, E., and J de 8. Palma. Hydrogen sulpldde; 

(Jxldes of. . 1008 

Frossard, J. See Baumann. L. 870 

See Scheunert. A.1080 

Fuchs. J. Cork substitute: Manufacture of -(P) - 087 

Fuchs, L. Centrllugal apparatus (P) . 746 

Fuchs, W. See Nathan. L. 35, 661 

Ftthoer. H. Dyostuff-ammooium bases; Constitution of—- 800 
Fulirman. V, . See thno, W. 747 


PAdK 

Fuhrmann. F. Acetic harterluin , MorphoIiHlicaLblological 

investlgatioiuof a new . ... 648 

Beer ; Bacterial fuira of bottled ——. «6l 

Saerharmnurfu ^'UtpeoKii'ite J Uamen ; Division of cell 

nucleus of - during budding. 703 
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water (P). 998 

Kapff, 8. Rniiuotiou of organic or inorganic oompoMnds (P) 811 

Karle,H. Xealher ; Artlfloial-(P). 488, 770r 

Kassel, 0. Iron slags: UeducUon of - by carbon 

monoxide and liydrogeu. 1099 

Kut. Kltroslycertn; Freezing and melting of- . .. 560 

Katayama, T. Barley ; Stimulating action of manguiieso j 

and iron salte on —- . 705 ' 

Cheese, Vegetable-from the protein of the aoy*bean 710 

Milk; ('ondcused vegetable —. 71U 

Eathrdner's MalzkalTee Fabr Coffee substitute from gialo 

or malt; Manufacture of-(P). 194 

Kauder, F. .S'w (Jiiohm. R. 367 

^aufmann, J. See Kochniami, C.^. 262f 

Kautek, A. Beetruota; Manuring of. . 648 

Kay Bros, Ltd. Lust on roads. Ac.; Composition for pre¬ 
venting - (P) . 420r 

Kaye. F. RclUdniwItz, P. 650, 650. 900 

Kayser, K . and Manoeau, K. Wines ; “ Oralsse ’* sickness 

of.. 386 . 823 

Kayser, H- Temperature: Apparatus for the interchange 

of-(P) . 303 

Keene, n. .SseCootn^r. (1. W. 316 

Eehrmann. F. Methylane Azure. 469 

Titlonineand azuuno dyestuffs; Constitution of-. 423 

Kelgliley, W B. Class ; Apparatiu lor making sheet- 

(P). 689 

Kdl,0. .SVcMdstor. LuciusuodBrlinlng. 654r 

Kellett, 8, and others ^Slates; Manufacture or ornaraenta* 

tionof-(D . 690 

Kelling. C. Carpets; Washing and dyeing maoiano for- 

(P).t.?. 16 

Kellner. C- (Ifuirs of laic). Klectrodes for electrolytic ap¬ 
paratus (P) . 4H2 

Kellner. M do. Klectrodes for tdectrolytic apparatus (P) .. 545f 

Kelly, r. .See Fraser, W. 136, 893r 

Kelly.J.K. itMtJooke.E.W. 160 

Kelly, W. F. C. Development of iihotograpluc plates, films, 

Ac. (P). 660 

and Bcnthain. .T A. Photographic plates, fllmB. Ac 

(P) . H28. 1003r 

Kemmerer, c .7. Carbon ; Catliodic disintegration of- 

In fused sodium chloride electrolytes. J156 

Kemp. W. Kurnacp ; lUast — {!»). 270 

Huielttng ores In bliiilt furnaces (P). 816r 

and Fremnan, M. P. Blast furnace {)’). 699r 

and Kcuip Hydrocarbon Furnace Co Copper matte; 

Sttudting- (P). 1051 

Kemper, A., and others. Band moulding powder for apply¬ 
ing to patterns (P) . 860 

iS'eeDamhorst.F. 641 

Kennedy. W. Coking apparatus (P). 1034 j 

Kentish. T. 6(. Afle Dc Pcrlni. V. A...!. 1040 I 

Kenwood.' Dislnhctaiits ; Btaiidardlsation of-. ]>ls- ! 

cusidon . 1190 I 

Ker, W. A. Leaf orfabrm; Thin -- (P).looir, ]2J6r I 

.S>r Gregory, H. II. 1040 

Kerkovlus, L ^csAct-Gcs./. Anillnfabr. 546r 

Kerr, (i.A. Tcrjiunes and rosin ; Apparatus lor extroctiug 

- (PI. 1067 

Cralghlll, (i. P . 494 

Kershaw. .7 B. (}. Vanadium as a steel making eleiucut. 

IXsouRMion . 296 

Kertesz, A Cotton dyed with sulphide blacks; Pilllng’s 

paper on . 310 

Kessler, .7., uud (Vi. Boap, olntmont, or paste fui disinfecting 

purpOBcrs (P) . 493, 89Sf 

Kessler. U. Glass articlw ; Staining — - (P). 812 

Kestuer. H. Cellulose preparations: Ajiparatus for boiling 

liquids which deposit sodlmeiit, especially- 

(P). 606 

Xestner, P. Atomising liquids; Maehino f<ir-(V) 9J5. 973 

Concentrating apparatus (P). 1137 

Evaporating apparatus (P). 874 

Qaaos ; Removal of dust and other foreign matter from ' 

-(P). 464. V>75r 

Smoko; Process for laying- (P) . 665. 975r 

Vluassu ; Concentration of beetroot-and produc¬ 
tion of manure . 946 

Water, sewage, clflnent, Ac.; Verifying (P) _ 1114 

and Uversftdge, *A. 4. Gnsos; Centrifugal purifying 

and absorbing apparatusfor-(Pi . 6i 

Keteham. C. M. Separator; Cuntrltugal liquid - - (P).. 68 

Kettler. <1- B. Sse Brttuler. 0. H. V. 847r. 847r 

KettilngundBraun. <5/«Gerlach,G B. 177 

Xiesorltiky. R. Acoumulaior plates; Ht'geuerating or pre> 

venting deterioration of — - tP). 29 

Kleeselbaoh. C. 5wW«iiie,E. 620 

KlUani, H. Dlgltoxose. 93 

Klneh, K. '* Churoli's Labm'atofy Guide. ”. 1124 

Ktug. A. W., and Rogers. C. Aluminium; Bolderlug- 


paas 

KlQg,P:E. ^‘Oreeo.A.G...74» 

King, T. C. Iron; Deaulphurislng substances containing 

-and forming tliem into lumps (P). 642, 989r 

Metalliferous materials ; Purifying and nodullslng- 

(P) .184f, 901 

See National Motallurgic Co. 184 

Klng.W.K. Sos Gamer, J.B. 282 

King’s Norton Metal Co., Ltd., and others. Lead and lead 

alloys; Solvent for-(P). 1158 

Elllo and gun barrels and other metailio surfaces; 

Removal of fouling from - (P) . 378 

Elngslny, 0. K. Ores ; Treatment of sulphide and other- 

(P). 889 

Kingzett, C. T. Dielnfectaiits; Bacteriological testing of 

-. Disonssioii. 409 

Disinfectants; Htundardisatlouof-. Discussion ... 1191 

Kinnersley. H. W’. See O’Shaughnessy, F. R. 710* 

Klnzlbcrgnr und Co. Olyoxyllc acid and its derivatives; 

Preparation of --from oxalic acid (P) . 392 

Kirby, K.B. Minerals; Separating- by flotation (P).. 

Oil; Distilling off-from oil-ooatod fines (P). 

Kitchhoff, K. See Aot.-Gcs. f. Anlllufalw. 

Kirohboff und Neirath. Poruxldlsed compounds; Mauu- 

lactiireof-(P) . 

Klrkliarn. Hulett, and <;handler. Ltd. See Horsey. 8. 

Kirkpatrlck-Picard, H. F. See under Picard. H. F. K. 

Kiruer, A. Paper half-stuff from peat; Manufacture of 

- (P). 

4 Peat iialf-stuff, Manufacture of- (P) . 

Kirpitochnikoff, B. Lakes from Huillnc and Its homologues: 

Black. . 

Klrschbrauu, L. See White, A. H. 

Kisaling, H. Lubricating oils: Mineral - -. 

Kltsee, I. Battery ; Secondary-(P). 

InsuloUug electric conductors (P) . 

andothm. (Jontact substance ; Treating — (P)... 

Kittel. A. Rubber waste; Reclaiming vulcanised- 

(P) . 

Kltto, B. Antimony ; Estimation of ■ —. Discussion_ 

KjelUn, F. A- Eloctiic fusion or heating processes; Pro¬ 
duction ol uniform charge in-(P).. 

Klages, A- Alkaloid salts of inactive secondary butyl- 

benzeuesulphoulc acid. 

Klasou, P.. and Carlson, T. HydrosuiphitU's aud tlilouolds ; 

VolunicDic determination of organic— •. 

aud Koehler. ,1. l^no resin {Pinue Abiee L ), Acids in 


184 

843 

&46r 

884 

866r 


178 

1100 

977 

271f 

28 

694 

769f 

1183 


287 

644 

and Norlin, E Methyl and ethyl alcohols; Preimratlon 

of pure.. 1172 

Klaudy, J. NiDIc arid, Technical production of-from 

nitrons gases. 862 

Klein, J. Formic odd; Deterinluallon of-l)y perman¬ 
ganate . 1010 

Klein, (>• H., and Pcckham. B. F Oment testing. 338 

Klein, P. Aluininates, hydrochloric arid and 8<»dlum car¬ 
bonate, Production of-(P) . 1219 

Klelnjung. R. Bcouring apparatus for wool and other tex- 

UlcH (P) . 692 

KIcitz. J,., and Wagner, K. C. Distilling apparatus (P) .... 492 

Kleniin.P. Paper ; Testing the hardness of sizing of-.. 1001 

Klepetko, F. Furnace; Roasting - - - (P)..221, 320, 320, 320, 

764. 1060, 1U60 

Kliegl,! A. TclraTnothyldianiinobenzoplienoQc; Nltro-derl- 

vativeaof.. 468 

Blllmsch »t Photographic pictures; Cunvortlng —- 

into grained images (P). 560 

Kline and Fenwick. Copaiba oil; Alrlron.. 496 

Kiingeinann, F. See (’assolla, L., uud ('o. 66 

Klttune, W. Cokeoveiw: IJctrlzonta!-(P).. 309, 747r, 1082f 

Elostennann, W. .VcrKrle®. K . 336 

Klug, P. Dyeing muclilne (P). 373, 1216f 

Klugmauu, J Bkiiis und lurs ; Treatment of — (P). 858 

Kneoht, E. ^ Thlo-indigo Red. 680' 

Kneobt, O. See Giielun. K . 687, 921 

Kneller, F.. aud Schumacher, \V. Cooling and drying 

fluids (P) . 1209 

Kuiusclie, A. F Fermentable products from grain; 

Developing the- (P) . 824 

Knietsch, K., and General Chemical Co. Burner gases; 

Purifying-(Pi . fl38f 

Sulphuric acid. Manufacture of-(P) . 427r 

Hulphuric anhydride ; Manufacture of-(P) .... 180r, 6S8r 

I Kniffler, B. Paper making; Process and apparatus for dig* 

1 solving size for-(1‘) . 441, 441, 441 

and Vera Chemical Co. Water purification (P) . 906 

I Knight, N. Q. Boap niachluo (P).. 81 

i Knoevenagel, E. Coudeusatlon products from aldehydes 

and negatively substituted acetic acids (P) . 892 

! Knoll, A. aud H., and Daege, M. Bantalol esters ; Manu- 

fn.atiirA nt . .. fmm nil IV\ 9HiL 
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EnoU und Co. Coal-tar oils : Preparation of dermatologi- 

oaliy active, high-boiling-which do not darken 

(P) . *40 

Copaiba bftlsam : Neutral preparations of (P) .... ‘608 
Hydrates of uuia^ratod organic compounds ; Prepar- 

utiou of- (P) . 284 

^eudolonoae and its homologues; Preparation of 

liydratw of -— (P) . 284 

Knopf, 0., and oUhts. ('otfon nnd fibrous irtaterial ; 

Apparatus fur obtaining-from waste material 

(|»). 31()r 

A’es Bremer Baumwollwerkc Knopf nnd Co . 217 

Knopf, 11. Malt kilning (Gernmn system) . 438 

Knorr, L.. and Schnwiilcr. W Hydnfvyeodeliu-, Splitting 

— - by comiileU' methylatloii ... 494 

and Hbrleiu, H Murplmu*: ConverHi»»n of tliebaiiic into 

nKicIiione and oiHloIne.. 494 

Knowles. !•' K. Sp/- Arnold, J. O . 638 

Knowles, W See I'irkiip, NV.1144 

Knox. 1 Sulphur. lonisHtion of , and complex 

mercury Ions . 899 

Koch, A Smi'ltiTiR process and luriift<-c (I*) 1164 

KcK’b. F C See Maims. A. <•. . 909 

Koch, n. Selenium from '* chamber mud ” , I'roduction 

of pure-(T) .1S20 

Koch. W fc) Mafti': 'J'rciiting rrAilb-n-(i'l .... .. 646 

Knchmann, C . and Knutmaiiii. .1 Materials ri'smlanl to 

water and «*heTnu'nis . ItciHlcririg -— (F) .262r 

Koi'cblln. It ■■•.Naphthvlamine Clwri't, Insebarging - 

wltli aid of iron salts . B36 

Koegicr. Sulplildc dycKtuffs . rnnting with- .... •llD 

Koehler. .) .sVe Klason. P . 644 

Koehler, \V. Ores , Kedinition of-(!’) . . 764 

KoJner Areiimulatorcnfabr C Ilngcn lOlectiodch of 
alkahne aceunmlnlnrs , of ecllnlf>ac derlvalivcK 

for HcTmrutmg-(I‘) . 271 

Koncinan, W. A Hubber, Itccovcring-frtim rublier 

waste (P) . 704. li()7r, llOTr, 1161. J161r 

itiif>ber , 'I’rcHting vulcanised - (F) . 794 

Koenig, j; See Meistor, imcios und Brdinng . 12 

Ktmlg. J “ Crutlc fibre”: Jiclcrminatioii oi cellulose. 

Iignm, and eutm in — .1969 

Kojjig, B. Sugar, Merbunieal blueing apparatus for ■ ■— 

(I*) . . . My\> 

Koenig, \V CvHuine th esfutls . Constitution of .. . , 173 

Pyridine ilyesCuffs . Prodiictirm of-Iroin furfural 63 

Koenigs, W Mero(juiuliie und flu* ronstitutlon of flic 

cmelioim alkaloids . 826 

Kdnlgslierger. B. ” Hermaiiu von Helmholtz”. 12 :i 6 

KoenIgswarIcT, J. \on .sve hflov 

Koenigswarter und Kbell WaMlimg ]«)Wder eoritaniiog 

peroxide, I'uckmg and storing — (I’l . 32. IKKr, 4K6r 

Koenitzer. It 'raniung vul (J*) •. 83 

Koei»p, K.. und Co . and others, Foriimtes , Process of 

making - (P) . ftOOj* 

Plaster . Preparation of-b\ precipitation for stucco 

{P>. H48 

Stuiieo. Manufacture of - • (l’» J14Hr 


{P> . 

Stuiieo . 

Koerncr, 11 t'offee extructa , J'repiiralioii of - - <!’) .. 387 

Korncr. M Itubber . Devuleaiiismg-(I*) _ :526, 858r 

Koerflng. K (fas producer (!’) . . 02 

(»us letort settings uiui legenerator lurnuccH (I’j . 682 

Koester, I, Gas generatt»r <breotly conniTted to a burner 

(P). ! . 808 

Kdsters, O A H. II. Oils, fats, A’o , Maimfucture of 

emulsions of - (P) . 767, 857r 

Koid. F Leather , Mnnufaeture of -(Pi. 941 

Tanning process , lUpid-(P) . 1108f 

Koblhaua, W See. Schultz, G. 1086 

Kohii, K. Water bacteria , Biology of the.. 711 

Kohn, M. Fcrrocyanogen eompouiuis ; ileducUoii of blue 


Zinc carlKUiate and precipitated cadmium carbonate ; 

Precipitated Iiasie — 088 

Kohn-Abrest, K Phaneviti* UtnatUH . Cvunogenctic con- 

stltuenta of. 866 

“ Pols de Java ” .♦. 334 

Eollor. H., and Askennsy, P. Kleetrolytu-pTOcegses : Pro¬ 
ducing circulation m-(P) . 127r 

Kollnmnn. L Paper, Det^'rmliiattoii of hardneag of sizing 

of.. 906 

Kollock. L. G.. and Smith, E. F Eleetro-analysia ; Use of 

rotating anode and mercury cathode In.. 138 

Kollrepp, A , and Wohi, A Sugar solutions ; Purllicatioii 

of-(P) . 130r 

Komar, V. Ferric sulphate , New-from neid lulutlons 120 

Iron ; Determination of-in presence of zinc. 187 

Kondukow, J.. and Hcifindelmeiser, J. Turpentine oil; 

Hwedlah. . 819 

XonlgsbeKer, 3., and Relrhenhaim, O. Oxides and sulphides; 

CoDduotivity of — IIOS 

Koona, J. H. Cupola (P). 542 


PAdB 

Eopecky, F. (ihromed hide-powder ^estion . 1058 

Oailic, protocateobulo and dlgaluc acids ; Bariuiu and 

calcium salts of- Diseussion . 254 

Kopatz, J. Sen Pftrr, F. 1046 

Kopp, C. Set Decker, H. 172 

Koppers. H Ammonia ; Eocovery of —— and other by¬ 
product* from distillation gases (P) . 63 

Carbon from hydrocrorbons ; Hoporating- (?).... 18 

Carbonisation ; Avoiding decomposition of disUIlation 

products during- (P) . 686 

Carbonisation . Process of- (P) . 116 

Coke oven (P) . 12, 46Sr 

Coke oven or gas furnace (P).x. 468f 

FIlAiig material from stones containing combustible 

matter from niinea (P). 12 

* Gas furnace or coke oven (P) . 468r 

<»ascH obtained bv distlUing fuels ; Treatimmt of-(P) 804 

Mining deads ; Treatment of-(P) . 

Kordn, K lAt|Ul<ls not easily filtered snch os milk of lime; ^ 

Apparatus for purifying — (P). 759 

Korczyiiski. A., and Mareblew'ski. 1. Dyestuffs of Datuca 

Vufumfnna nmt . 1088 

Korndurter, K. Kmulsifylng mineral oils and making mineral 

oil st)ap» (P) 866 

(hling cotton and otiier vegetabh^ fibres (P). 807 

Korndbrler. G See McIsGt. l.ucnw, und BrUuiiig. 866r 

Kornhdd. L See Haenfielu, A .. 938 

Kornmnnn, K. Wood ; Colouring-t^imituteold wood (P) 21 r 

Kosaowiez. A Bacteria . Formation of colour by-in 

SHcehanm* nutrient uiodiu . 380 

.Myeodcriiitt , Influence of — on >east. 602, 899 

KostAlek. .1 Filter. Parullel-(I*;. 10S2 

Vacuum pan (J’J . 1032 

KoBtHiieeki. von, and others; Morin, .Myntliesis of- 269 

:i.2' F-TrlhydroYyflnvonol . Dyeing properties of - 216 

2 2'4'*Trllivdro-\yfligii'om)!, HyniJuwa ol.. 216 

Kotlier, 11 Bleaelilng Jhiuor , KleetrodeH lor making- 

(P) .370, 1068r 

ami Grtdfluui, c F. w Klei-trodi-s tor use in making 

hhxu'hmg liipiors (P) . 28r 

Kovdes, E Sec Sz^'kelv, S. 231f 

Kozai, y Sodium pheiivlproplolaG*, Bactericidal proper¬ 
ties of. 493 

Kraemn- uiitl van ElsbeTg Gen., and KriMuncr. G. Paper, 

»te. , IToduefiou of hrllliimt tmuBparent coatings 

on (P) . 864 

KrjiffI, V Artificial sdk of lorgi* illameter , Production of 

fllaiiients *if - (1*1.1041 

Kraft, W. Al<-oholaG‘9 . Preparatioiw of anhydrous alkali 

-(P) . 808 

Kramszky. L Taunmiuwlne. DctHTniiuatlon of- .... 98 

Kritls. J* .sVr* Brmlford Dyers'Association .lJ44f 

Krassowski, N Gil from seeds of UhnwHun cafArtrtica (purg¬ 
ing huektifbrni . 818 

Knitorlivll. K Cast Iron ; Desulphurising-(P). 26 

Krause, H .''ulphib* wc^il pulp wttst«* ll</uors ?. 498 

Krauae. U. and Lcnk. It. Organic subs^nce*; 


vHtion <d - — (P) .... 

Krause W. See Sf-brodiT. A. 

Kruut, K Nii'lvl and cobalt : IHstributlon of- 
Krnynlk. E Blast lurnaee gasea during o 

scaffolds . 

Krebitz, ]’ So«j». ('onverslon of insoluble- 

potfuih or sf«la soap (P) . 

Hoap , Manufacture of Insoluble-(P> 

Krebs, G Flashlight powders . Preparation of 


.•.774 

. e31r 

Distrlbiithm of-in nature 1122 

gases during occurrence of 

. 76 

I of insolubie-into soluble 

(P) . 484 

loluble-(P> . 188 

. Preparation of-(P) 185, 714f 


Krebs, II J Brass; Treatment of scrap -—(I*) .... 989, 989 
Krefehlcr Seifenfahrik. Htockhausen und Trolsor. Boap 

Holutn^iiB , Cooling apparatus for-(P). 129 

Kreider. J. L See Wlutoii, A. L . 967 

Krell. G Acids . Tubes for concentrating --(P) .. 847, 927r 

Kremann. It Ksters of polyiivdric alouhuto ; Kinetics of the 

splitting of - — by hydroxyl ions. 866 

Kreiner, c. Fats , Hecovering -from waste waters (P) 702r 

nnd Ges. t A bwkHscrklArung Fata and the like; 

Afiparatus for recovering-(P). 382, 485 

Sewage, dre . Keparatlou of soInU from-(P). 7JI 

ICrenz, K. (las producer (1*) . 170 

Kreusler. H See Hieinons und Jlulske, A -G. 1060f 

Kricbcl. H K Furnace for Iieating and burning com¬ 
minuted muB'hal (P). 681, 581 

Kroeber, T See Society of Chemical Industry in Basie.. 18. 687f 
Kron, <4. Wood ; Producing a liqiiid-tiKht joint between 

-and a dyeing or impregnating vessel (P) .. 122,267 

Kron, It Pasteboard , Manufacture of — (P). 87, 182r 

Kronen. J T.eadAHltH. Production of basic Insoiuble-(P) 1161 

Kronhoiz, Ji See Meiater, Lucias und Brttniog. 216f 

Kronstein, A. Oils and unsaturated compounds; Harden¬ 
ing ami soliiUfying- (P) .. S87r 

Wood oil: Treating-wltli oxidiaiug agents (.^) .... lQ57r 

Eroupa, G. ('opper salpbato; Ifiiectrolytie preiwratton of 


ErQger, K. Arachis oil cake: Poisonous lotion of * 
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JOURN^’OF THE SOCSEXY OF CHEMICAL IND0STBY. 


PASS 


KrUger, J. J. Wal«r purifying apparatus (P) . 338 

Krug, C. Glass fumao«* (P) .!. J220 

Kruis. K . and Kinghoffer, P. Yeast; Cult4vatlng-(P) 1062 

Knue, L. Pulp strainers (P). 132 

btoff nurlflHr and screen for oelluloHe or paper making 

(P).•. 232r 

Krutwlg, J lilende and precipitated *lno sulphide: Koast- 

Ing.. 267 

Kiichlur» ii. W. Sfe Nienstadt, A. K. 474 

Ktlgolgen, K. von. AVc Willson Alumiiiitim To . ftO 

Ktthl, H. ,St!f Wemland, K. P. 083 

KttUn, G. A'eePaal, (?. lUVO, 1006 

KUhno, K. A. Metals, metalloids, and alloys. Production 


KUmmel. Colour pliotography; Bleachlng-out jirocww of 

V.. JOB 

K-ttfStelner. 0. W .Vw Hale, W. K . 806 

Euess, M Soap (P). ii:i8/ 

KueSs, \ J I'aiidlee, Ac.; Making-Iroiu petroleum 

or mineral oils (P) . 1141 

Fuel: Artihcial-{P) . U 18 r 

Petroleum and mineral oils , Holtdifving — and con¬ 
verting into solid soap (Pi .■.1141 

Etlster, F. Vf Sodium hydroxide solution ; Explosion in 

KOfttt'.r'K apparatus ior preparing -— . 682 

Kiigel, M. .SVr Bayer, F^und ('o. 424r 

Kuhlinatm, II iife Frankfurter, A . 11. 683 

Kuhn, O. .Sue Fendler, G. :{2:i 

Kuhne, K A. Mel als. inetalloidu and aUoy.H , Manufacture 

of-(P) . 860 


Kttmpf. H. Insulating mn’oring for pipes, Ac : I'^irc- 

resisting felt-(p) . 8 

Kunlck. J. Drying liquids (Pi . 673 

Kuntz, W. Hyoscyainus oil, Preparatiofi of IniuHcd 138 

Kuntzu. Set! Van der Hchuljt . 224, 273r 

Kunz, R, Malic acid lietectlon of-in fruit juices .... 62 

Kurlbaum, F, and Hchiilze, <* KlnincH coloured hy metal 

salts , Temperatures of iioii-lumiiious.. 870 

Kusel. H. Klectric glow lamps . Making metallic connection 
between light-emitting bodies and conductors ot 

. -(P) . 307 

Incandescence bodies , Manufacture of clcrtrli--(P) 

841. l»76r 

Ineaudesoeiice lamjw, Mamifocturo of light emitting 

bodies for-- (P) . 116. 308r, 1084. 1086r 

Incandesocnce laini» ; Making lighl-puutting bodies for 

-omi couni'ctifig them with supply conductors 

(P).10:{4r, 1U35, I211f 

Metals: limreaalug electric Teslstancc of certain - 

for glow bodies of lamiM (P) .020, 10«3r 

Kynoch, Ltd. Gas generator (P) . 686r 

amlE. W Anderson. Gasprmluecrs ; Ht ctlun-(P) 803 

and Cmiking, A T Nitrocclluloae solvents for pn'par* 

Ing pxpMvcs (P) .1174 

Powders; Smokeless-- (P) ...<337, 4‘i7, OdO, Oo». 963 


i 

I 


L 


Labb6, H- See Donard. B. 664r. 602 

Laboratorlum f Ohem. Feuersohutz-u Lbsclimittel 
(' Gautsch. Castings of copper or Its alloys . Pro¬ 
duction of dense -(P). 090 
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o.\l«latioii on ilic fibre (P) . 66f, 869f 

Dyestuffs; Manufacture of green acid mordant- 

(P) 750 

Fibrous material. Dyeing — blue (P). 372f 

Formaldehyde-sulfihiixylatos. Manufacture of-(P) 980 

Fticlisine preparations, Manufacture of easily soluble—' - 

(P) 176 

Hydrochloric aciil. Purifying arsenical -- - (P) _ 264 

Hydrosulpidtc preiiaratlon ; Manufacture of a-(P) 177 

Hydmsulplytes . Manufaolure of - (P) . 476f 

Indigo; Bromliiation of(P) . 65f 

Indigo; Chlorinating-(P) . 216f 

Indigo . Dyeatulfs from eldoriiiated-(P). 470f 

indigo pastes, Highly concentrated preparations of 

- (P). 687f 

Indigo preparations ; Manufacture of-(P) . 269 

indigo printing (P) . 70r 

Indigo wlilte . I’rpiiarotioiis of ~ (P) 174, 47lf, 687f, 766f 

Ketone sulphoxyiates ; Maniifaotum of-IP) .. 474, 845f 

Lakes from azo dyestuffs ; Manulauturo of red- 

(F) . 224f 486r. 486, 989 

Lakes from azo dyestuffs ; I’Teparatlim of yellow - 

(P) 274r 

Lithopono; Use of-for obtaining a pure whlto 

pertnaiient discharge (P) . 686 

6-Ni{ro-l-benzaid<ffiyde-2-aulphonie arid ; Preparation 

of-(P) . 866 
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PA<3it 

Mebter, LttcJus. und BrUntnf—«>ni. 

a-/?-Nltr<)methoxyanthra 4 iHnon«i; Manufacture o£-. 

(P) .. 

Organic »ubBtauce»; Treating - in preaenco «f 

vanadium compoundi (F) . 

Oxaiine dyeatuffs ; Manufacture of blue mordant- 

(p) . 471 

Paper; Manufacture of irregularly oulotirod ---(P) H7,2rtOf 
Plienylglycitie and tie homologuuii; Manufacture of 

~ - tP) .. ••• 

Photo^raphlr ImaguB ; Manufacture of coloured - 

I^rot’Cliw . Separation of true — (V) . 

Shaded elfecU on fabric^ : Producing — by padding 

(P) . 202. 026r 

flulphlile dvcstutiH ; Manufacture of (P).47i)r. 634 

Sulphide dvestuffs; Maiiiifacturc of concentraUMi 
llouid <lyo<tuffe or eaiilly lic|Uellable paste* from 

* - (P).684. saor 

Sulphide dyeiltuffB, Manufacture of red b* violet 

_ (p) . 260. 634. H80r. »7«r. U79r, 

Triphenylniethaiie dye*t.air ; Mordant -- •“ (F) •. 75h. 108Ur 

Vat dyeftuft ; I'roductlon of a new — - (P). 471. 634r 

Water and Juicrb ; Coiitiium* exUaelitm of - • 

by eleclro-oimii«l* (P) . l-7r 

Meldola. It. <’oal-tar Colour Jubilee . 783 

Mellor. J W. Potter*’material* • Plaatlclty of.. 265 

Melville. W. Oilcloth or linoleum suUtltuto (P). H&7r 

Menechutkln. N Anilide* : influence of catalyser* on the 

formation of . . 28« 

Mentor. F. K. Light; Chemlca! action of.. 867 

M6raUi M. M. Ceramic pniduct (P). 886, I220r 

Merck, K. p-Dlalkylannnobeiuhydralaminefi; l*reparatk>n 

of-(P) . 008. 664 

Dlalkylbarhitunc acid derivative; Conversion of 
5-alkyldlamino'Oxy- oud trianimopyrlmUlhie* into 

-- IP) . 

Dialkylbarbiturlo add*; Manufacture of-(P) 107, 


448 

336. 

663r 


Plalkvlharbiturjc achl* and thoir derivatives ; Prepara¬ 
tion of - (l’» . 28^ 

C.C.*IHallni-2 4-dUmino*6-oxypyrlmidiiieB (P). 654 

4 .8-Diamlno-2.6*dloxypynmldlnc.H , Preparation of- 

(PI. 

Dlhalogenated aliphatic compound* and Imlnochloridoii; 

Preparation of -- (P). 893 

Di- and tridmlnobarbituric acid* , Preparation of- 

(P) . 443, 448 

Brgot, New substance from- (P) . 1231 

Eecrine ; Salt of-winch doe* not become coloured 

(P) . 443, 866r 

Llilnum salt (tliymate); Manufacture of a-(P) .... 714 

INnmldlne derlvatlvep ; I’reparntlon of (P). WOU 

Thiosiuaniinc ; Concentrated solution* of-(P)- 134 

Merck. W. I’otton impregnated with methylene ditannate 

(P)... 114* 

Half'Wool fabric* impregnated with methylene ditannate 

(P) 11*6 

Morelle, R V. C. Flour: Rendering-more suitable for 

baking (P) . *®2 

Merling, <J. S«e Meister, Lucius und Brttning. 39 

Merrill. 0. W. Kilter priwiea lor separaUng tlm tomponenta 

in tailing* of ur***. Ac (Pi. *31f 

Meta! hearing material* , Treatment of-(P) . 

Metal bearing material, Treating precious —- (P) •• 861 

McitUs, preclou* ; Rellning hydromctallurgical prtKlucts 

containing*-^-(P) ... 

See Sharwood, W. J. IbBl 

MmtiU, K. H. Soap drying machine (P). 1066 

Merrill, tl K. Coking process (P). 367 

Merriman, II. J See Sllherrad, 0. 628 

HertE, K Ammoniacal copper hydroxide; Apparatus for 

preparing-(P) .. . 

ftllk. artifloial: Machine for spinning-(P). 081 

Silk or other textile on bobbin* : Washing or dyeing 

machine for artiflclal (P) .. ®81 

Messinger. A. H.. and Popper, V Drying process and 

apiiaratu* (P). 304, 868r 

Mestresst, W. Malic aeid and other flxed acids; Deter- 

inlaatlon of-m fruit Jtilres. 870 

Metals Extraction Corporation. Lti. Cobalt an* ui^el; 

ICxtraetion of-from ore* and oxidised mntltss 

(p). 1165 

Nickel : Treating minerals containing-or oxidised 

nickel matte* (Vi . ’bib-. tOOr 

pyrltle line ores : Treatment of-(P).^ , 7«6 

sie Mclvor . ’6^. 1224r 

Math. R. See Mnrckwald. W. 1866 

Mettegang. H. Explosives; Measuring the velocity of 

Setonatlon of- (P) . *97 

Mettlor, C. Alcohol* and their derivative* ; Productiou of 

aromatic - (P) ..288*'. 385f 

A. PinachTomy and pinatypo; Processes of colour 

photography .. •-v 

and y 8. Olarkaon. Oils and fats; Bleaching-(P) 1056 

»« ClMlnon. P. ».StI 

Sm Foomeiittx, *. A.21T. aH. *11 

Hettl, 8. Antimony lulphnte and alkali antimony anlnbatea tai 


tiM 

Meulden, E.. and Bouriet. C. Waterproofing fibres, fabrics, 

paper, &o. (P) 100* 

Mounler. L. Older : Rapid fermentation of.. 10« 

Leather; Determination of sulphuric acid in. . 91t 

Mewes, B- Air: UnuefacUoa of and productlcm of 

oxygon {P» . 180. 47a 

IncandcRcent light; Uenoratiug — - (P). 864 

Meyenberg, A. See ('layton Aniline Co. .... 64, 809 

Meyer. A. R. See United Zinc ajid Chemical Co. 878 

Moyer, 0. E. Zinc*gold slimes ; Proposed treatment of- 

before smelting . 887 

Meyer,Aurotu halides: Compound* of ammonia with 

I . 046 

Mkyer, H. Slottmlng and drying apparatus (P) . 1082 

Meyor. .7. “ Thermodynamfk ; ElnfUhnmg In dlie-anf 

opcrgfltlseher Onindlage ” Ml 

Meyer. J.P Coffee, Treatment of-(P) . 903r, 908 

Meyer, H., and Hartmann. E 1.3.6*TrihydroxynaphtliaIene 68 

Meyorsberg. (». Gases : f'omprtwiing-(PI . 806 

MIxturiw of gases and liquid* ; Producing —- (P) .... 1209 

Meyerson. J. W'ockI ; Impregnating and colouring-(P) 848 

Michael. A., and Garner, W. W’. Magnesium permanganate 

as an oxidising agent . 818 

Mlchaelis. ]j UltramlcroHcoixi; Application of — in 

chemistry. 716 

Micliaud, (i . and Deiassoii, E FUaineifl, Electric furnace 

for making an ludestructlble-(1*) . 271 

Michul, F H'Tctrachlorethauc and hexachloretbane; 

Preparation of.. 718 

Mlchelln et Clc. Caoutcliouc . Utilisation of waste —— 

(P) .*. 640 

Mielenhuuscn. G Furnace*; Burning coal mixture* in 


(Vi 


by radium ray* .. 


804 

sa» 

876 

179 

685 


Q58f 

1090 


038 


Miethe. A* Jewel* , Cdloratlon of - 

Mlfviile, II, See Grctm. B K. 

Mlgnot. F. Drying drum for paper, cloth, Ac. (P).... 

Mllir. J'’ See Schcnck, R .... 

Mlkolajezak. A- Glyo('rin nitrate*; Manufacture of 

(PJ . 

Milan. F Dyeing or treating with liquids raw cotton, loose 
wool or silk. Ac ; MaohliU'for—- IP) . 

Milhurn. A (Firsollne Manufacturing Co.). Paints; 
AiiU*corro*lve -- — (P) . 

MlleH, G. W. Cellulose derivative (P) .. 196, Sd6r 

Mlllar.J H. AVc Brown. H. T. 1110.1110,1111.1111.1118,1185 

Miller, A. *><• Hottinann. W.*. 904 

Miller, A. M ” Cyanide jirocess ; Thu-”. 1128 

Miller. E. 11. Obituary . 1208 

See Thonipnon, J F . 988 

Miller. J. A.. A ('o Rottinunn. W. 916f 

Miller. N H J. .SecUall. A. D. 84 

Miller. W. H., ami KorUir-Miller Bug. Coa Furnace; 

f^niUnuous heat(i»g-(P) . 878 

Milne. J S Filters for purifying fluid* especiall 3 >^fter 

(P) 167 

Milne. H See Bertram, li. N . 87 

Milwaukee Evaporator Co. Vacuum i>ttnH and like ova* 

porator* (P) . 624r 

Minck. P II. and Barth. J. D. Cotton residue* and fibres; 
Recovery of ■ — from cotton-seed husks and 

similar wa»te (P). 16 

.sw Knupf. C. 31<^ 

Mineral* Henaratlon. Ltd Ores: Dry concentration of 

-(P) . 1062 

Millet. A ” Aliiminluni; ProdticUon of-and Its 

industrial u^o ” 208 

MiHkovHk},0 *Beer , Nitrogenous subtances In- .... 562 

Mlsliii. K A., and lACWin. h. Fusnt oils; Manufacture 

of- (P) . 604r 

Lactic acid : Manufacture of-(P). 5&8r 

Mltarewskl, A. Linseed oil and cake; Propcrtlw of-.. 818 

Mitchell, <1. Steam ; Goiioratiing-from hot slag (P) .. ]126r 

Mitchell. J. K, and Alsop Proi'css t'o. Flour; Treatment 

of - (P) . 

Mtclmm. H B. See Boykin, SC. 

UitUer. 11,. and Llchtcnsteru, R. Paraffins; 'rranspareut 
and milky - —. 

Moehalle, P. Sulphuretted hydrogen and finely-divided 

sulphur; Production of- (P) 

Mdhiau. R.. and Adam, R. AzomethinQ compound* and 
dyestuffsInfluence of carbon double bond on 

colour of.. 1037, 1087 

Mfiller, W. See Hchucht, L. 1176 

Mdiinlg und (-o., C. J. G. OompoalUon aud fabrics raaistant 

to water and chemicals (PI. X6r 

Moflfatt, R. R. 6's« Imperial Ore Separator Co. 881 

Mohr. 0- Beer; FlniUon of carbon dioxide and per¬ 
manence of head la... 86 

Malt analysis; DRterminaUon of extract values in- 

by the refractometer . 895 

Sugars : Speciilo gravities of seduttons of ——. 886 


278 

86 


467 


265 
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FA08 

ICoir. J. Gold ; New solvent for- .. . 480 

TlUooarbamide aa a soWcDt for gold . 1070 

Holflt&i}, H Gold . DlsilUatlou of-, and Its alloya with 

tin : Preparation of Cassiufi' Puriile . 29 

Metal* of thr iron group : DUtlllatlon «1 ——. 268 

Titanium, Diatillatlon of.. 376 

and O HonlgnetmUd Tlioriutn ; Preparation of-.. 8H8 

MoUnari, E, and Honclnl. R. Oleic arid: (■oimlltution of 

-, and action of ozone on oila and fats . ... 1065 

Moll. E Brine evaporating ajjparatun and Bteniu nrodueer 

(P) 121r 

Moltard, J. .See Vignon, L. 64s, 1143 

Molnar, S Stern, J... 1176 

Mommi, I. Explosives : Addition of elmrcoal to.. fTOO 

Mond Nickel Co. and UniRer, C. Nickel. Apparatus for 

s extracUng -from nickel i-arbonyl (P) . 764r 

Nickel ores ; Treatment ot - (Pt ... . 378r 

Monell, A. Nickel copper alloys ; Manufacture ot-O’) --1 

Mongauzl, G Waterproofing solution (!’) . 1069 

Mongcnant, Gases ; Device for producing heating(I') 1212 

Mongy, K .S’sc Heyudriok, P. 310 

Moqid. a. Paper pulp ; Mixture of gypsum and plaster of 

Paris as loading lor-(P) . 1064 

Monkhouse, K. W., and Burstall, V W. Measuring the How 

of gaaes and liquids : Apparatus for-(!’).. . 1135 

Monopol Betncbskontr^ll-Appatatc K. Stembock Gas 

analysis apparatus (P) ..304. 62W, 778 

Monroe. f» V. and General Pats^nt Promoting Co. Gas 

generating marbinc (P) . 527 

MontefriMlini, F. Iron, ^teel, Ac.; Preventing riutiiig ot 

-(P) . 890 

MonU'squlou. L. de. Sm under t)e Montesquiou 

Montgomery and Co , W Hodlum nliraV statistics 18.696 

Monti, K Concentration of solutions (P) . 113 

Wine. must, beer, beetroot juice, Ac ; Treatment of 

- (P) . 999r 

Wines; Process of rapidly clarifvlng. ageing, and mulur* 

mg- (P) . 230 

Worts, Juices, and extracts, Concentrated - (P) 

947, 1062r 

Monti, N. Aconitine; ileactloa of.. 1171 

Moiitr6poux. 10 T. de. .SVr under Do Moulrt^peux. 

Montupet, A , and .Tannin. L. Evaporating, concentrating, 

and distilling liquids (P) . 840 

Moody, 0 T. Iron ; Uustlng of.. 6 :j 9 

Moody, S K Salts of irbii, chromium, tin, cobalt, nickel, 

and zinc : Hydrolysis of-in presence of iodides 

and lodates . 1043 

Moody, W. S. General Kloctrlo Co . 29 

Moore, A. Fuel; Combustion of pulverulent-(P)_ 627 

Moore, B. China bodies; The brown stain^in-In tlie 

enamel kiln . 266 

Moore, I) M.. artd Moore Electrical Co. Vacuum laiU{M; 

Method of producing -(Pf . 366 

Moore, t5.*~Go!d. ; Apparatus for separating-from 

gangue (P) 3 j 0 

Ore separut/or (P) 432r 

Moore, J C. Rubber experiments in 9t Lucia. 704 

Moore, J. T. and J. S Wasiiing aud drying fabrics, fibrous 

substances, Ac.; Maclilue for-(P). 176 

Moore, M.. and Heekett, T. J. Iron and steel; Manufacture 

of - (P) . 320r 

Moore, II. W. Asafmtlda ; Additional analyses of- .. 027 

Jalap; Analyses of. 627 

Horano, G *svi» Desmarals, L . ;i 33 r 

Morehead, J. M. Calcium carbide: Producing-(P) . ki7 

Gas analysis apparatus (P) . * . h28 

Morehead, J T Sfe Rolierts. 1 L . 644 

Morel. L. A. Gluten : I’reparatloii of dry-(P). 55 Sf 

Purlfluatlon, olasslftcaUon and concentration of 

material (?) . «74 

Morgan, C. H, Gas producer (P). 528 

Morgan. 0 T, and Clayton. A. Diazoainlnes and amino- 
axo compounds; InOuence of subsUtution on 

formatlonof-: ••dlincthyl-46-<Uamluo-m-xylcne 844 

Morgan, T M Cement; Burning-in rotary tabular 

furnaces (P) . 967 ,. 

Cement kilns (P) . 646 

Morgan Crucible Co. Ltd., and McCourt. c. I>. Ores; 

lYoatment of noii-metalUferous -- - (P) . 316 

Morlson, C. G. T. A>i'*HaIl. A. D. 698 

Morison, D. B. Heating and nvaporahng liquids by steam ; 

Apparatus for ~ (P) . 462, 073f 

Oil In water; Apparatus for determining-(p)_ 362 

Mortsse, L. Caoutchouc, guttapercha, and balata; Direct 

uttUsaUon of lactiferous Juloes of-(P)_ 487, 487f 

Caoutchouc, guttapercha, balata. Ac.; lYeatraent of tlie 

lactiferous juices of- (P) . 82, 436f 

MorlU. E. W Set Brlaat, L. 286 

Morttz, 0, vid T. Papennaking apparatus (P) . 280 

Morley, A., and TomUnsou, Q. A. AlunUnlua, copper, and 
alaminlimi bronze; Tenifle ovenuain ana recovery 
0*.. 318 


PAOK 

Morris, C. J. iUnr-box precipitates; Production of liigh 


grade gold bullion from.. 429 

Morris. K F. Paper; Manufacture of- (P) . 106 

Morris. F. H G Grids for gas purifiers (Pi . 421 

Morns. 11 Vltnol chambers ; Recording the work of-. 

Discussion . 1202 

Morse, 1’ 1.,, and Westlnghouse, U. H. TemiM'ratures; 

Gauging-(P) . 889 

Morse, H N , and Gray, IJ W. Hydrogen, carbon, and 
snil'lmi In urgame compounds. Simultaneous 

electrical detcrmlnatiou of.. 563 

Mortenni, K Hulpliltc pulp ]tr<«'C8s , Kecovery of valuable 

gases in the --(}’) .111.5 

Morton. G I’rmtiug warps : Apiairutiis for-(P) .... 1144r 

Morton. (* 1.. .sVr Cnisfa, 1/ W. 114 


I Mosenthal. ll <!«• Nitrogen; Electro-chemical lixatlon of 

- - Diaeussiori. . 678 

j Mokit, ly Bismuth salts : Aoliou of h.vdrogen peroxide 

Lend: Volumi lri<; det^^rmlnatlon of ——- as lodate .... 137 

Moss, R .? Sulphur . Sublimation of—•• at ordinary tern- 

peruturus .1283 

Moimeyraf. A Iron: Deteotion and didermirmllnn of 

minute quantilifs of . 662 

I Moureu, <’, and Biquard. R Mineral spring waters ; Frac- 

j honatimi ot the rare gas from.. 1233 

I and Liizemicc. 1 Pyraztiionoa, Synthesis of - .. 712 

• and Yhleur, A. Sparti-tne ; Hydroxides of metliyl, 

dunethyl, and trlmethylspartclnluni . 38 

Mower, 0 A. Fumes from furnHces ; Recovery of valuable 

cimstltuents trotn - (P). 303 

Miidford, F J See Taylor. W. 641 

Mtillcr, (’. Eartliy body tiiat can be cast. Preparation ol an 

-(P). 374 

Mdller, (' J. R Wood, peat, Ac ; (’harniig -- (P). .. 921r 

MUller, I> Butter . Manufacture of artificial-(P) 903, 1113f 

MUllcr, K, and Bahntje, J'. Copper eleetro-dcposiUon , 

Action of organic oolloiUs ou . 484 

and Spitzer. F Aiutnoiiiu, Klectndytio oxidation 

of - • . 27 


MlUlcr. F. Gas producers, Power - (P). 803 

See Vongenchteo, B . 100 

Mueller, J , H., and A. Sec under Orljavucer Cliem Fabrlk 
MUller, M Viscose , Manufacture of lustrous threads, Ac , 

from-(P). 753. 981r 

MUller, O See Van dou Bosch. 776, 866 


MUnch, E. See Badischu Anillu und Soda Ealink . 586r 

MUntz, A , and Lain^, B Nitrification ; InUucuce of organic 

matt^?r on.. 276 


Muflly, 8 T.. and I’luladelpbia ('yaniile Process Co Con¬ 
densing or dissolving gases and vaixiurs (P) .... 592 

Llxtviator (1*) . 602 

Metals; ExtrocUou of prenuiis-from ores iPi .. 692 

Muller. H Indigo dyeing process (P). 70r 

Muller, J. L. and Bonnet, Incandescent mantles; 

Machine tor making- (P) . lOr 

Muller, .1 M. See Ternedon, L J . 919 

Mummo, P. Beer; Duntzlc .lopen . . 131 

Mundy, 11 L M . Broadley. J R . and Rhodes, U. 8 Dis- 

intogrutiiig.^ drying, and mixing machine (F) .... 266 

Munson, L M.. and 'Walker, }’ H Sugars . Unification of 

methods for the determlnatlou of reducing- 660 

Muutadas y Itovira, M Fahriis , Winding - in con- 

timious blcaclilng apparatus (P) 425r 

Murmann. K Zinc, Titration of-wltli laitasslum 

ferrocyanlde . 498 

Musker, A. Guncotton blocks . Manufacture of pressed or 

solidified- (D . 886 

Muspratt. M Vuuadiuiu as a steel making element. Dis* 

CUBSlOU . 294 

Muth. G Alumina; Extraction of-from bauxite (P) 478 

Myers. It. W. Electric furnace (P) . 28 

Myllus, F.p and Grosohuff. K Slllcle acid . a- aud /S-forras 

of sokTble.. 179 


N 

Nakamura. T. Soil deficient lu inagnusia ; Improvement of 

.. 488 

Noniias, K. HtUrit varnishes; lufluence of rosins on the 

deoolorisatlon of. . 883 

Namikawa, B. Algse; Fresh water-as bumau food .. 710 

Nash. 0. Sm Braysliaw, 8. N. 221r 

Nash, J. G.. Qa* producer (P). a77f 

Naiinl, R. BofflonJ Boractferi e la Indnstrla deU’Addio 

Borfeo in Toecana " . OU 

Nathan, F. L. Guncotton; Ihirlfying and atablUMng-. 

IMsoosoton .. 626 

and others. Nltaroi^yoertn ; Manofacture of -(P) 1068 
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PAOE 


1220 

051r 

561 

85 

005 

847 

01 

184 

70 


1004 

1004 

382 

338 

026 


Nathan. L. B©«r ; VcmcIe for the AterUised raannfacture 

of- (?) . 

Ethereal oils from bluonu of hope ; Extraotlon of- 

(P) . 003, 

and Fuchs, W. Yeasts; Increase and fermentini; 

power of.. 

and Solitiiidt. A. and Fuclu), W. Forniontlng llqulils , 

Influence of metals on —. 

National Biscuit (%». AVi^ Welngaertner, A. 

NuUoual Klectrolytic do. AV** Olbbs. A. K. 

National Uarbutfo Fuel do See May. K d . 

National Motallurtfle do., and King, T. d Kilns : 1‘re- 

ventUm of fornuitUm of "sfutTolds “ in-(P) ., 

National O*one do . and JHcc, W P Or.oiw': Apparatus for 

prndurlug- (P). 

Naugliton, 1‘ H and M A. and l»unn, M Alcohol; lie- 

rovc^ring waste-froju llguor casks and 

b.arruls (I*) . 386, 386 

Naumann, A , and TlUcker. A Aininoniuiu salts , llydrt>- 

lysis of.. .1093 

Naylor, A. W Ovons and stoves for heating, drying. 

baking, enanielling. A’c. (P) . 304 

Nobel, R J. .SVe l..agiit»aii, U . 650 

Nogreaun. D Mineral waters, Difference between electric 

roslstanee of naUiral and*artificial . 824 

Nellson. R 11 Catalysis and enzyme actum , Similarity 

of .- 717 

Nellson, <<U 80 s. Punfleution of - ■ (P). 115 

Nellson. J. Jtubber waste; Regeneration of-(P) 83, 8r»Kr 

Nelmaim. R. See Neuberg, d. *926 

Nelson, F. R. and (1 IT. See Dunnett , F. E . 383 

Nelson, ,1. M See WhlU*. .1. 314 

Nnrnst, W. Incandescent black bodn* . Brightness of-803 

IVrometer: Slmjdc . 803 

Nitric oKide ; Forniatiou of - at liigii teinpnraturss 533 
and von Wurtciiborg. II. Carbon dioxide . Dis- 
soolatlon of ■ • ... 

Steam; DlssociaBou of 

Neuberg. C Cholesterol , Hedur.tlon of ——. 

bevuhise , Detection of - in pr«wenee of dextrose 

and dextrosamlne . 

and Nelmanu, K. Alkaline t^rth salts. Delattnous 

Inorganic - - ... 

Neuberger, B., and Witz, K dement (P) . J149 

Neue Betriebskraft Dos. Ammonia vapour of high tension 

fur motive power . t'uutluoUN production of - 
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solutions (P). 769, 884r 

Pfaudler ('o, Bctir, ale, Ac , Fermenting - — (P). 608- 

Ifciff. A Milk, cream. Ac ; Treatment of - - (P). 664 

I’fetffer, V. O Cupper : Power of — to form alloys with 

pure iron and iruu-curbon alloys. 768 

Phelps, a N. See Dolbear. (’ K. 885 

Philadelphia Cyanide Process Co See Mufliy, S. T. .. 592;692, 592. 

Philip. A Antimony. KsUmatlon of-. Dlscossloa .. 1188' 

Philip, M I.acticftcld: Analysis of•... 8Se> 

Philipp. H. See You Koregger. R . 298, 481* 

Plillippi', E. Stone and pavements: Manufacture oi' 

aruncial-— (P) . 8«7-' 

Phlllppoff, N W .Jee VVIcktoroff. P P. 681 

Philips, M Hlllcou : Determination of -- - in-pareseueo 

of silica.^. 42' 

Phillips, K M Glass M KIcctricaDy-conducUng- .... 1220- 

Glass of low resistivity .y.848- 

Phillips. II See Manvers, A.1081 

Phlllllis, H A See Hllberrad, D. 628 

Phllp, H C See Glhh. A. 24' 

I'hotochcmische I'abrik It Kisse. Pai>ers: PreparaUbn 

of sensitive printing - •- (P) . SOT" 

Wcard, H F K See ftulman. H. L. 184r, 220, 378r. 890. 808i 

104»r, noif, 1164f 

J. B. Steel : Manufacture of-(P>. 9»* 

and K. Skins and hair ; Dyeing and secreting 

— (P) .. 1091^ 

K .SVe Dbermeyer. F. gW*' 

M. and'Others. Mantle for incandescent lighting; 

'’puntaneouBly-ignltliig-(P). 4Ur 

Pick. R. Fllter-pn-ss (P) .;. 8- 

l^cknrd. fi. W , and Huff Klectrostatlc Separator Ca).> 

Electrostatic separation (P) . ICfy 

Mckard, J. D. See Haan. P C . 8211- 

Plokup, W , and K nowles, W. Printing fabrics ; Machine fovi 

- (P) .. 1144 

Hictcl. R P. Gases : Apparatus for separating-(P) .. nS?* 

Liquefying air and gases , Apparatus for-IP) .... 928 

Picton. H. See Linder. E . 67 

Pleraerts. J. Hafflnose . Hydrolysis of-by citric aci^l .. 600 

Sucrose and rafflnose, Optical determination, at* 

mixtures of.. 716 

Plerbool, G , and Btifano, P. ('oke oven tP) . tf09 

Plernm, P. R. See Cote, K. K. 186 

Pifer, G. N Photographic Images; Process for obtaining 

- (P) . *44r 

Photographic pictures and plates therefor (P) . 600r 

Plgnarre, J. M. Cupola (P). If54 

PIkos, P. See Lerma^, 1). 806, 8*4f 

Pilcher, R. B. ** Official Chemleal Appointmenta Ins Great 

Britain and DeUnd, India and the Coinnies *' .... 872 
PiUa, L. Furnaces: Controlling the temperature of 

fusion — (P) ... 4iiS-' 


Picaud, n 
Plchard. C 


Pick, 

Pick, 
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JOURN^- OF IHE adOIErsr OF CHEMICAL INDOSTBY. 


PAQB 

996 

17 


474r 

SlOr 


Oberlindur. 0. .Ve« Alliance Chemical Cto. 

Obennaier. J. O. Dye vat (P). 

Obermaler. 0.. and othm. Dyelnff, ecourlns. and treatlns 

textiles with Hquidii (n. 

Fabrics . Apparatus for treatlna-jlP). 

Oberroeyer. F , and Pick, E Oiu(‘.<)8ldtm and albuntlnoids; 

Alteration of refractive Indices of-bv eiirymcs, 

adds, and bacteria . 20fl 

Ocket. R .See Hiwnec. J'., and Sons.333 

O’Connor, F. .See While, J. M .I18h 

O’Connor. H. .See l^inKlands, S JI. 13. 811 

OdUne, F, J., and Jamieson, W Ore separator. ^et 

magnetic-(P). 323 

Oehler, E and E ludophenolsulplionjc acids, Pro- * 

ductlon of - - (P) . 424r 

Oehhif. K Muflte fnnmce for the production ui sulphate and 

hydriM'hhtrIc acid (P) . 5ft(» 

Sniphidc ily(«luff« ; Mnnufucturii of brown-(P) U7r. 472 

Oelwetke Htern-Sonneborn. A •(}. HIcIumh oil iffiKtuct ; 

Hanufucturc of (P) . 273, 

OcsUtIc. W. F. .See !Br(»wn, O W'. 

0Btt4?l, F Electrode of carbon enclosed in platinum or 

plntlnuni-trldlum . 

Ofner, R. Hugars; Action of secondary usymmi trn- 
hydrarlnes on — .... ... ... 

Ogawa, M. Deer: BadIcriohTgical investigation of clmidv 


PAOX 

Oulman, C. A!m Tavernier. A. E. 86fi 

Ouvrard. L. Barium and strontium Imrates ; Compounds 

of-with oorrespondlng chlorides . 17 » 

Overhoff. J. Water purtttcatton ; Introduction of reagents 

for-(?) 555 

Overman, W. Van der 8ehuljt. 224. 27 Jr 

Oxley, .1 (' Antlmontne . 1215 

Oxley. T. W'elght: Apparatus for determining loss or gain 

In--- of inatorials during various trwitments (?) ei 

Ozonair, btil Ozonising air ; Apparatus for-(?). 483 f 

iSee Joseph, E L. 503 

Ozone VanlHin Co. Spurge. E. . 900 

Ozonised Oxygen Co. .Sec U^cthain. 8 . 887f 


273 

545 


037 


276 


55 3 

Ogden, K. J'orcelaln hmiy , Relation between composition 

and toughness of a.. 265 

Ogilvy, I). .1. Pigments; Manufacture of carbonacefais 

(P) .•.. 325 

Ohe, Von der, .SVe wader Von dor Ohc 
Ohly, J. Ammonium vanadate and sodium uranatc : Prepar¬ 
ation of.. •.■ ... 883 

Ohr. B. and Hcldegel, O. Oclutiti: RendiTing-more 

resistant to moisture aiul heat (P) . H»7 

OJivler, M ,Sec 8oc Eraii^ ilc la ViBC<me. 82.5 

Ollvlero. (’innamic add ; Reduction of - to dmiamcne 

by moulds . 777 

Oppenhclmer. (' '' Toxlnos and antlt4»xlne« ” . ft!»8 

Oppenhelnier, W Holvent and combusUblc for internal 

comiiustioii engines (!'). 1031/- 

Tar . Treatinont of f(»r making pitidi and light oils 

<P) Hi'Ar 

Oppermuim. K. >SW McIhUt, Ludus. und llrihiing _ (’d;ir 

Oreliard, R Dlsinfectaats; Standardisation of - 

Discussion . 111»2 

Ordway. C. Evaporating apparatus . Vacuum-(?) .. 50 

Orljavacer Clicm. Fahnk. .1. H. and A MUllcr. Wood and 

snw-dust, Treatment of-for producing spirit, 

acetic acid, acetone, and charcoal (P^. 117 

Orlolf, K Ainiues , Introduction of the and CUa 

groiijw itto primary aromatic - und prepaiulion 

of Imlne bases .«. 460 

RenfisUgie-imUl^i . 469 

Orlow'. J?.A. Cerium eunipoiinds ; PurlHcatlon of- .... 827 

Platinum inetals ; Anulysis of.. 779 

Ormaiidy. W R. Water softenliig; Mechanics of 

Discussion . 465 

Drmerod, li Stt Ariustroiig. H. K . non 

Ormrud, F. AW DIecktnann. W . 747 

Osaka, y. iodine, Dlstrllmtlon of between twi? 

solvents . 282. 777 

Osborne, W., and Schupp. H ('atechlne : (Nmverllng • - 

into catnehiitAnnlc add (P). 

Oschatt, M. Drying apparatus (P). 

O’Shaughnessy, F. R. Hewage purification works « Checking 

eftidency of a. . 

and Kinnnrsley, H W Colloids. Behaviour of - - 

In sewage . 

Osmond. K , and Cartaud. G. Iron ; Crystallography of- 

761 

Ost, H OUulose acetate's. 

Oaterinann, L AW Frltische. F. IMIH 

Ostertag. I* Drying ovwn for nail. drc. (P)_ . i7o, .58lr 

Oaterwaldc, A. Cider yeasts . . 7^ 

Wines. Fttrmation of sulpliuretted hydrogen in fruit 

and grape. . 040 

Ostwald, W'. ('hemloal trade of England and Cermany 

DisouMton . 1010 

■’ (Uiomlstry'; Conversations on-, Part 11.” .... 208 

IJtliopone stable to light (P) . 030r. 1226 

O’RuUivaii, J. (’ollolds. Reiiaviour of in sewage. 

Discuiwton . 786 

dSuUivan-Beare, D. E. Peat; Drying and preserving- 

for use aa fuel or lttt<*.r (?) 308 

Ott, K. bias; Washing , particuiariy to eUmlnate 

hydrogen sulphide (?) . 843 

OaiM : «Waahing and purifying coal and other-(?) 304r 

Ott, G. 3t* What, F. 761 

OUo. C. und Co. Coke ovens ; Coking coal in-(?)_ 422 

Otto, M. Water; BterUlilng-by ozone (?). 1068 


Sodium bromide; Organo-sols 

. 1066 

. 1066 

. 634 

Measuring tube for ll(]Uld sulphur dioxide 

. 028 

.. 277, 320 


I Paal, and KUhn. C. 

and -gels tif. . 

Sodium chloride . Organo-sols und -gels of 
i and Ix'uzc. \V Cupnc oxide . ('olloldal-- 
' Paccotet, P V. 

(P» . 

I Sec Vlala. P . ... 

I Padoa, M .SW Brum, R . 138 

j Pacclitner. L Dressing or sizing for textiles (P) 1144 

I Pdfr, F ,ami Knpetz, J. Wijod . Apparatus for Impregnating 

I und colouring (]’). 1046 

Paessler. J. Harhatlmuo bark. 547 

Kamatohll bark . 83 

l/eather industries. Yearly report (1005) of Dermuii 

[ rc'HcarcJi Institute for . 189 

! Page Fireclay goods . Burning of - l.’iscussjon_ 616 

' PagiD. L A A , ami ('anius, E C A (Pag6«. Camus et Cle ). 

[ Acet-oiif , Manufacture of - (J*) . 6.34, 687r 

1 Paget, A, See Bottomle>. .1 F. ... 122r, 210r. 222,638, 908r 

I Pairuult, AW Pellet. H and L . 190 

Pujetta, R. Potassium. l>eU‘rinlimlion of.. 1068 

I’otasBium persulpliate. Behaviour of towards 

I some saline Kohitioiis. 1146 

Palla<liii, W. Respiratory enzymes 111 piaals . Work of- 708 

lOftS 
802 
824 
753 
487 


i^ftlma, J. de S, See Fromm. 

PalmlMTg, T Moss. White - -- fur fuel In Sweden. 

I’alTner, D W. Alroliollo spirits . J'roduethm of- (P).. 

Palmer, 1 E. Washing falirics , Apparatus for—— (P)... 

Palmer. Hides, Deidlalion of-by the sweating process 

i’anipe, O Distillation and rectillcatlon; Separation of 

head and tall priMiiicts in - - (]’). 230 

Pancliaud, A Colchicine , Hetermination of-- 957 

Pansa, (i., and Romberg. A Bleiiehlng wool (P).1217 

Pape. Carbon bisulphide ; Spontaneous Ignition of — 

on pouring.1066 

Papciihruch, E See Taiine. J . 1166 

FappadA. N. Coagulation; Nature of.. 913 

Parlitt. S Metallic compounds . Manufacture of-(P) 482f 

Parke. J. (C, and others Leather, Adulteration of 

American sede —— . 647 

Parke. Davis, and Co, See HHtmann, A. H. C. 392, 714 

Parker. C Water distilling apparatus (P). 960 

389r 


282 r 

1001 


1231 

' i’aper |mlp . Machines for forming and 

coinblniiig webs 

168 

Pulp , Recovery <if-from paper 

(P). 

works effluents 

:148 

710 

and Improved Paper Machinery Co 

mai^hlnery (!’) .’. 

Pulp treatment mnclilne . 

Pulp and paper 


Parker, II. C Iridium Manufacture of 

■- (P). 

761 

606 

ParkcT. ,1. tf Leather, Wator-rtwistlng 
modern side - . 

guallUes of 


88 
282 
764r 

. 548 

and Bennett, ){ C. Didaunisatinn of solutions in 

the analysis of tiiriiiing materials. 1198 

Parkci, T F^ynuees, Electric - — (P) . 643, 855 

Parker-Clark Electric Co. ('omluctor; Electric --- - for 

Incandescence lamps (P) 076r 

and Clark. W. C Conductors; Composition for 

electric-(P). 694 

Parkes, J. Bncks , Burning-und kilns therefor |P) .. 1007 

Parow, E. Starch facDtfics . Indiistrlnl control of yield 

of potato -■ 225 

I’aniuin, P K Soap for removing oil and tar stains (?) .. 857 

Parry, E J. Otto of rose. 908 

and Bennett, C T. Rosemary oil. 667 

Parry, J., and I’liUiiger, M J Coal gas and producer gas ; 

Manufacture of-(P) . 803 

Parry, L. Tin slags ; Smelting-(?). 184 

Parsons, C. L. Gas generator (?). 234 

Paray, P. V. Gas retort furnace (?) . 466, 877 

Partliey, M. Se* Bohol], K. 584 
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Pure White Turpenttue Co., and (lardner, J. G. Turpentine 

from wood ; Apperatua for extraotln^t - (P) 

Furvii, J., and House, T. 8tone, U’tiflclal; Manulaoturo 

of-(P) . J, 

Fuxeddu, E. Phnnylhydratlne; Heductlou wltli -: 

preparation of (>>aminosallcyUc acid . 

Pyman, F, L. Sf6 Wollcomi*, H. S. ] 


QuackenboK, A. P. W»h) 1; CleaiisinK-and nTJwerluit 

the Brease and Bolvciit (I*) . i 

Quain, J. E. Sre Appiegartit. E. 

Queliii et Ferras. Sor »rnientahi«' Ihinldn; Apparatus 

for l>eatiiiK or roolln« ■— (F). 

Qiiellmalz nnd Co. See 8ae<'h«iB<‘h»' BaakiicB 

Queuuau. A L. J Zinc retorts iind other ttroclay nietal- 

lurKlcal Veascls . Maiiufucturi* o1-(F). 

Queiinefwen, I- Platinum ; Corro*u»n of - - hy Hulpliurlc 

acid. 

Qucvul, A A liulldiiiB rn.i.h^rlal , MHiiufacturc of 

HWilomernted — (F) . •. 

Quincke, (r. Foam structure . Tranaitlon iiom iojuld tt> 
Bolhl state, and . ... ... 

Qnluf.oii, K. ■' .Seicneo and the nmniifactiirei ” . 


Raab, C F.. •S'cb IJnruH C A. . 2.'> 

Enube. W HuBur froni syrups sjnm Irom flrht-j«d. niansn- 

cuitcB , AlukiuK unUimd - (P) . . 4.S7 


PAQl 

E&y, P. C. FUoher’s seJt and its decomposition by heat •• M4 
Rayner, G H . and Hardy Patent Pick Co Washing coal. 

minerals. Ac.; Machine for-(P) .. 1810 

Head, T. T. Gold ores ; Ama^amatlon of.. 080 

Heaney, J-. jun. Lims ; Production of hydrated-(P) 2li>r, 

294f 

Keason Manufacturing t^o See Hatfield, H. S. 1052, llOS, I103r 

Hebs, H Kosin »i*c , Detection and determination of- 

In paper . 880 

Eecklcben, H , and liOckenmnn, G. Arsenlurotied 

,hydr*t«cn . Jleactions and dctermlrnUIon of —.. 236 

Reezkn, j TninliiK of lead : Elcctrocheuilcal - •• (P) .. 360 

Eedlich. B See MutiT. <’ . 272r 

Hedinan, T Gas purifying apparatus (F). 842r 

EedwiMitl, Sir B. Annual Meeting Froeecdliigs. 071 

ICxtraofdiiiary tieneral Meeting Froceedingi* 343, 345, 340, 847 
Heed, r J Iron oxide scale ; Electfolytlcullv dissolving 

- (Fi . 860 

Iron sulphate, Kleetruivtioally producing -from 

scale (F) 860 

and Security Inveetnieut (!u. l^uad suijtiiutu; Con¬ 
verting spongy lead into -- - (F)... 817 

Heed, H Kxtraeti>r fnr tnunlng materials . 274 

Reese. C. I. Mtroglyeerln : MHimfactiin* <)f-(F) .. 234r 

See Eastern Djnandto <'«* . . 1119 

Kcc'sc. J . and'I’I m'S teel Fatents Co. Hteiri ; Manufacture of 

from i)li<.««phorltlc iron (F). 842 

UepRer, II .sve I)unzlgor. M . 12 

Uegeushurger, F Beer , 'I’lirei' spwiKs of top-for- 

nicntation.. 880 

Reich. J. A Alkalis: Manufacture ®of caustic- or 

alkali earhonates (F) 18 

Reiehanl. C Berheriiie reactions . 770 

Contliu7 niootiiie and'hpart/elne , J>llterentiatlon of- 200 

Niekel , liotectioii of 610 

Mtne .n'ld , Colour reuetlous of.. 864 

'riietiaine , Eenetloiis of.. 012 


Habc, (‘inchona alkaloids.1170 

Rurh. C Brewing apparatus (t'l . ... 27Hr 

RadollOe. J. Amiuoiilucal Ihjuors, Tnatnient of certnin 

jirodueta of (I’) . 5M4 

Gas gem-rator (F).IMl.'ir 

IladoUffe, I, G. (.'ariiaillia wax ; Constants of. ... I.'>h 

Kadkiewiez. A A Jmligo . Aetion of elilorates on --on 

the llhrr 1218 

KaduUrscu. J> Morphine; Colour reuctioii ot - ... 4P0 

Raegener, L C See WlUsiui. C T. IMid 

Hahn. O Fats , Bai’lerial deeoniposition ol.. IhK 

Mould fungus wliicli ileeomposes ]>araflln wn\ . h70 

Ealit. A l.ead huHlon. Jiesilverislng - (F) . . 851 

Hahtjeu, A Indigo. Maniifai'ture -(IG. W23 

Uaikow. F N tUass . Hlinivle method of piercing - ... 8Mr> 

ami I'orkewitsrh, K K JSitrotoluene. Jietsietlon 
and deterniluntloii of In nltrohenzene and 

toluene in heiizene. . . 440 

llakusin, M. A k'ats and mineral oils . Cholesterol content 

of-and proliahle genetie eonueetlon.10Mf> 

Oils ; Behaviour ot vegetalde —~ to polariseil liglit . 272 

Eamhaldlm. (J Etectroivsis without porous diaiihragiiis 

IF) . . .. l>02 

Huiimuy. Sir W. ('arhuretlcid wahT gas m tlio Bunsou Imriier 

Discussion . .. 16.5 

Cliamlier proeess . lyoss of nitre iii the- DisciisBlon 154 

liivestlgatiiig tlie unlikely , Aitvaiitagos of.. 1181) 

Nitrogen; Klect.ro-chenucal fixation of—— Disriissloii 575 

Ramsbottoni, J. E. See Cliadwick, S. .203 

E-amsden, C. E Glazes; Holublllty of metallle oxides in- 2«rt 

Kaudall. D. L Ferric chlondo . Eeduotion of -- by 

line . 338 

Rankin, T L Ores . Cynnidlng aftiiaratiis for-(P) ,, 089 

Haiisiiii, and de Stuckii^, H. W. ('austlc alkalis ami 

zinc HUlpliide . .Manufacture of --- (IG. 477r 

Hanson. G., and Marlier, E /Inc sulphide; Manufacture of 

IF) . e97r 

Haps, G. Mixing apparatus for dry iriaGwials (IG. 305 

Rasoiion, 3. See United Alkali Co . 477,'477, 535, f.y.5 

Iloscblg. F. Nitrous acid ; Determination of.. 41 

8ulpiiatcs ; Determination of -in drinking w'atAMn.. 285 

Sulphur ; DetonuluuMon of —— in pynt.e8. 285 

Eosse-Courbet, K. Arsenic and antimony; Treatment of 

pyrltouR inatarial containing-(F) . 700 

Sulphur , Manufacture of flowers of-(F). 1045 

Hossmus, F. Dodccatiou proeess, especially for vcgatablo 

substances (F) . 040 

Haathje, A. Uyoscyaiuua oil; ITeparallon of Infused- 333 

Rauhoff. J. M. Coraont blocks ; Heudcring - water¬ 
proof (F) . 930 

BAVnrat, G. Jean, J., otf'le. 58,773r, 777f 

Hawsun, C. ludlgo ; Analysis of.. 1009 

Bay, G. H, Brine evaporating apparatus (F). 121, 816 

Evaporating apparatus (F) .. 803 

Salt; Manufacture of common-(P). 687, 1095 


1 

I 


I 

i 


Eeiche, M. t'emciits . Manufacture of hydraulic binding 

suhslaiiccs for - (F) . 318. 470r 

Hi'tchenhclin, O See KonigHberger, J . 1103 

Hold, It Ga.s gem-rat I ug and heating apparatus (IG. 841r 

Oil gas (II Hl(;am producing ajiiiurutus, and heating 

appurutiis (IG - ■ .... . 118 

Held. W K Aiitlniony , Estlmnlion ot- Discussion 1188 

<'cniHUl Industry, Hec'.cnt progn'ss In tiio-. Dis¬ 
cussion . 1080 

Extraordinary General Meeting Proceedings. 847 

(iiincotton . J’urifvlng and stabilising - DlsoussUui 826 
Nitro-compouml c\ploMi\ej, Igmtionuf - ~. Discussion 248 
.Mtrogen . EI(H-tro(dii‘mical lixation of Discussion 577 

W'atcv gas in liir Bunsen burner. Carbui'ctted •——■. 

DIhi'iibsioii ^ . 166 

llcid, W K Wlii'at, Process of cleaning-(F). 564 

Reijst, .) .1 Cocoamit oil.«. 881 

See WBsman, H J’ , . 824 

Kclnhardt, K. Gas engines; Application .of iargfF"*"^ 

III German iron ami sUMtl iiKhistrlfui. 761 

Relninger, G Cyanogen or ainmonhnn compounds; 

Increasing ylehi of — in blHst-furnac.e work (F) 603 

Iron and iniU sW(d ; Ceinentattoii and hardenitig of 

articles <d - (F) . 842 

lU-uilo', C Ores. BrniuetUng friable<F) .llOlr 

Kelnkliig, K See Badisehu Aiililii und Koda Fabrik. HOTr 

Eels. A d(- H Alimentary 8nl>st4«u’e ; Preparation of -- •- 

IF) . 387r 

Lupins , FrepurutloU of meal from-for food (F)- 382 

Eeiscr, C See Hahn, H . 489r 

Kelsert, H. Water, Cuntliious removal of sulphuric 

acid from-- (JG. 1009 

Hoisliolf, T (•uucotton: Inipartlng greater explosive 

InUmsity to (F). 868 

Helss. H Aluiuiitiunt acclati'. Manufacturing Insoluble 

{XG. 

lleltboeck G See. Brisker. C .. 700 

llcitzenstoin, F., and Rothsehild, J. Xribhenylmetliane 
1 dyostufts united iiy a gtutacunic aafiydlide chain ; 

Inlluoncc of methyl groups on . 250 

Rctny. B J. M. See Ageron .1 A. ... 847 

Rendte, T .S'sr Ling, A H... 286 

Heneaux, J P Coal; Artittclal-(XG . 1034, 1139 

and Ferrlcr, A Oumbustlble from refuse and carbon (F) 170 


Hengade, E. ('aesium , Direct uxidaUuu of — -; Caesium 


peroxide . 037 

Rennie, J f) <J. See Lamb, M. C. 17, 426f, 636 

Keuoul, H. Ceramic colours and lluxfts ; l*roparat.lon of —~- 

by precipitation (F) .. 816 

Renslmw, W.B. Filter!^apfmratUB (P) . 112 

Renstrom Tempered Copper Co. See Flumer. 0. It. 042 

Reuz, C. Titanium tetrachloride and etanuio chloride; 

X*rei>aration ol —- . 206 

Requler, A. See BienallAO, A. II®* 
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Bequicr, P. SoAinmony root; P(‘nto«e8 and inethylpontoaes 

iD ..r. 44 1 

E«tchkc. B a. KxploilvM: Kaloty-(P). «53, 1068 r i 

.R«*chke. (1. Kxploilvw (I*) . IftU. 953r ! 

Bxpluaives; Manufacture of atiinioiiium nitrate 

(P) . *.. 408 

JEcuholU, F BatJUchi'Anillu utifl Moiln Fabrik. 232r , 

tRculeaux. J. (iaa producer (P) . mi)4 

Uteverdln. F. and PclCtru, F Anilno-pMlInietliylaniUKi- 

bi'iizolo add methyl oater. 423 

'Reynolda, A. FuniureH , Klertrlo-(P> . ... 433 , 

HaynoldB, M. T. .SVr Whitman. J N . f>02 
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Sargent, c U. Calorimeter, (las - il’) . 

Saunders, .1 (r 'rnrpeiitiiu* dislilliiiK apparatus (]•) 

Saunders. R F. AVe S 0 H Syndicate . 

Saurcr. A AVe Hertzog. I. , H77r 

Suutori AVe 'Prlllat, A. 80.5, 77a 

Sautter, Harks et Cie , Hoc Steam . Regeneration tif waste 

-by eoinpntismn (P) . KiK 

Sauveur. A. Ir<in-earl)on alloys , C<»iiHlitut|on of — . . 7«1 

Savur6. B Levullnir acid, lodometrie determination of - - 1172 

Savary, .1. Itrylng pulvcrnlenl ami tither materials (P) 6Hlt, 916 

Savclsberg. .1 Matte, TreHtnieiit of — (P). 851 

Ores . Proceas «*f treating (P) .IK4r, 001 

Ores. Smelting-<P) 184f 

Saviatiy. C- Aiitlm<»ny on** ; Treatment of nuriferons - 

ipy . 700 

and ilviuxainl. M Antlmnnv oxysulphide , IToduction 

ol orange*red -— (Pi . . 708 

Antiimmy oxysulphide and suipliide . Produetiun of 

roloun'and anlinnmy from-- (P) . 703 

Schaap. L R. Brazing nietals (P) 481r 

ScliarhtelM>ck Nitroglycerin exploaives; Maniifaeture of 

gelatinous — tP) . 778 

fikliaohtel, L. Disinfectant lluids ; Preparation of-(P) 833 

Scliade, 11. Sugar. Formeutatlon of—r.-without enzymes 1112 

Schaffer. V. 34. Drying apparatus (P). 60 

Schaik, H. A. Wort; PermenUng-(P). 1062 

Sehaeder, K. Vaast; Production of sulpburffttad hydrogen 

by . 649 
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Scliarfenberg, W. Ste Staehl^, A. 41 

Soharff, B. See Schenok, R. 635 

Soharffenberg. Steffen's sugar extraction process. 705 

Schatz, E. Gas ; Apparatus for analysing-(P) 6l0r, 716r, 

828r 

Rchaum, K., and BchUMuiiann, E. Hiheic acid omnUlon .... 010 
Hdielbe, U. (iuses or vapours ; PurlflcaUon of— (I^) .. 920 

Hchellens, W. Textile fibres ; Behaviour of- towards 

metallic salts . 116 

8ch<aUir, W.. and Geiz, O. Snmlt; Delects of— In the salt 

glazing kiln . 611 

Scbellmann, W Itublnirs ; Haw——• from East Africa.. . 760 

Hehenck, li . and Sehorff, K. JMiosphorus , Imtcction of 

inimite quuntitU’s of white.. 586 

and others Air which has passed over jdiosphorus ; 

(Constituent produeiug electric conductivity in- 586 

Hchering. Cliem Fabr ant Aetioii. vorm E •••AlkylamlflO- 

ethylbetuoatea , Manufacture of - (J*). 442 

Borneol , MamifactUTe of — (P).302, H27r 

Camphor, Maniifaeture vd (P). 60 

Magnesium cotiipoinuls , Manutaeture ul organic - 

(P) 11'3 

Orgniioinagiiesiiiin roinponmls; Pn-pnratlon and 

oxidutuui of -. (P). 39- 

I’liolographs in eoloiir , Praparatiou of-(P) .. 053, ll)07r 

Salieylic ueid glyenune formal ester iPi. 30f 

and Kmilewie/. T jteuzoylulkylainlnoethanols , Mmiii- 

factuie ol -. (Pj . 

Sidierr, F. Evaporator (P) , . 67.3 

Sel.etke-Rulhis. I- Hiigar solutions . Purlllealioiiof-iP) 438 

SelieiiMe, U , and Bil)us. B Meiith.vlsali<-.vlu- etlicr (P) . IRlSr 

AVr Rilius, B. . 

Helieuer. D AVe Vuubcl. \V . 286 

.Seheiiin’rt, A. ami Frossurtl, .1 u->\a|djtliyiaiiiiiie Claret; 

Diseliarging i>y fornirddchyde snlpiiowkitc Jl)30 

Scliulrowil/, P Ak'ohols . ]>otcrnilnalion id the liiglier- 

Disciihsioii 4^2 

llojuiiess in Hour and bread DiscushIou . 3.>h 

ami Have, I'' Spirits, Deiennination ol iiigiier 

aleoiiols ill. . 

Wlilskv . Distillation of .. 0‘6) 

Yeast , JdHposal <d waste. . 660 

Schlelit, <J Crvstallisjilioii |>ri*eeHs for soda, Glauliei salts. Ar 

(P) 927r 

Seliiefnor.Mantles, Jneandescenec (P) • ■ -'I-' 

Srlilck-, .) F.lectiopliiling metids (P). "dll' 

Scluldc, B Dr>er J*tr loiixe nuitcrials (P). "4.'i 

SebiRpr, F . and Herbst. K Sugar juices . t'kiiilMmi- 

by iiydrosiilptiurous acid or itfl salta (P) ... 220 

.Seliimmei und Co Protocatecliuic aldehyde, Mauii- 

tuetuie ol - - from piperonai (P). 

Aiy lowfcr Frilzsehe. I'i. 60 

Schliiiielfiieiser. .1 l'ep|)eriiiinl oil. Russian - - , . . 1115 

A'-c KoiMlukow, .1 610 

Schltmaelier. K Air Meisler, btioius. und BriJiilng 634r. H(l7r. 

807, 807. 022 

Sebjerning. H Protein constituents of liarley.1109 

Schladit/,, H. Resin soaps. Removal ol resin eolounng 

matter from-(Pi . • . '160 

Schlainpvon H«deniidCo Sulpimrlcanhydridc . Absorptiun 

tower for iP) .^"^9 

SchlaUer, A , and Deulseh. b <;«h analysis apparatus (P) 2H5r 
Schlegd. (). AVv Olir, E . . . ... .... 897 

Selihekeysen, C Peat. Treating raw - (P). Olr 

Sehliebs. D (ihumher process . Position id the fan in 

till' . . 

HchkHunann. E AVe Hclmum, K . 91^ 

Hchloesiug, J J .T Jlydrocldorie aeid . Manufacture of- 

from iimgiieaiiun chloride iP) . *77 

Plnwpljates . Munufaetnre of lilbasic-from iiuturul 

phospbuUw (!*) “I'" 

SehnmtollH. E. Kilns. Yertlea)-- - (!’). 973r 

Idmcsume, dolomite. Ac . Das lurnaee for roasting — 

.. "?I 

Schmid. C. Aee Huelow, C . I**!. 

.Schmid, H Naphthylamlne Claret, Discharging - — 

with wMlium liydroBulphlto . 

p-Plienvlcnedmmtne Brown; Production of and resists 

for-on tissues . 

See Jeaunialre, J’ . 

Si-hmul, 1'. Silk; A|,parati» far unaumnJua —imor 

S.-limld Krtrw. Soo. Silk. HiiUlim off, WeachlUB. aud 

dydua II’) . 

Schuud, (telir. Silk ; Dpauilindiui and dyplris-almol- 

taneoiwly (Pj . *'*4 

Hclinildhainmer, W Steel, Maiiulacture ol-In the baalc 

Siemens-Martin furnaca . 

Schmidt, A. .See Melater, Jyimlua und Brllnlmi (Hr, HUS'. 

Set Nathan, h. .... 

Schmidt, I). Sewage clearing vata (H . S91> s*^ 
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Schmidt, C IJ(iuid»; Purifyiitg apparatun for-(P) .. 

Water purifying apparatus (P) . 

Sclunidt, K. Datura: Mydriatic alkaloids of Uii* genus- 

Kphodrinc : Conversion of —- into pscudoephedrine .. 

Vjnegnr; Distinction of termontatlon and wood - 

Hclunidt, F. Warp-pilnting devices : Printing meolmultm 

for-(P) . 

See Master. Lucius iind PriltUng .. . »07r, «07, 807, 
Hciimldt. V. I.. und Co.; See under Smldth- 
Schmidt, II. (’atgut threads , HtcciUsing— (P).... 770, 

Sohmldt, J. See Cluss. A. 

Solmildt, J. O. Kurnaccs ; Smokc-consumliig-(P) .... 

Schmidt, M. Woofl dyeing apparatuB (P). 

Hchniidt, M. von See W^kkIs, J E. T. 

Schmidt, O , and JtockBr. K Aininouia ; (Jxidation of- 

t<i liltrogcji-oxygcn c«*mi)outidB.. 

Sciuuidt. It , and Wcilinger, K. Kssentiul otin [Ociaea 
T'jinnififirensie Kh(jI , and Piptir Vulkenen, (.'D V.] 
Schmidt. 11. K See Payer und Co. ... 21Cr, 8i4r. 

Schmidt und DcRgra?. I'amiire, revcri)eratorv or tdnst, 
('arrying ont clieinioal nnd metallurgical operations 

in a-(P) . . 

Zinc from ores : Ktirnaee for *,vtrnctlng - (P). 

Schmitt, J , and liandschln. E Dyeing apparatus (P) .... 
Sehinitr, A Uoiler Mater : Apparatus fur I'xanUning 

while tlie holler is in operallon (P) ... . 106, 

J.i<|uidB . Continuous ititroductioii of two - into a 

receptacle (P) . lOH, 

Metals. Apparatus for electroileposition of — (P) .. 

Schiuoll von KIsenwerth, K Kouds . Dust-free and llrni 

Hchnatterheck. C c Arsi'iile . 

Sehnegg, II. Kornmhlelivdii as a tin‘\ver> dislnfectanl _ 

Hchneihle, .1 Straincr-t.nl> for l»r<'wcr» <!') . 

Schneider, C . and IhunicnfelU, S. Fats . (Umrartcristics of 

certain animat . 

•Sclinclder, F. Explosive powder for t;oherers (P) .. 

Schneider, II Cement; llapid hardening of — (P) . 

Dlslnfeclaiifs froni naiilithols .. 

Phenols eoinbliied with acids, and mixed with soap, 

Properties of .... . .. 

Schneider, W See kiiorr, L. . 

Schneider cl, Cie Fuinuce. Klectrlc induction lor 

lilgli freouenev currents fl’). 

Steel alloys for armour plates (P). 

Sehnli'M’ind, F W . and Dnited Coke and (las Co. Cases ; 

'lYeatIng and utilising • - (P). 

Beliobert, D D I’aint. Aiitieoriosive-(P). 

.Sehonewald See Trauhi’. W. 

Schdnfcld. F Jteer final iittemiatitm. Determination of 

- uritliin 24 hours . . e . 

PediornrruK wnrcesmit the cause of inucllage-torrnutnm In 

’■ Welsshler ” . 

Schollcld, .1 A Cane molasses, I'crmentallon of- 

Discussion .. . 

Scholl, K See .Mclsier, laicius utid lirinung . 

Scholl, |{ . and Parlhcv. M Ali7.arln ; Aehon of amnioma 

on - - . .... 

Scholtz, M Parciia root, Alkaloids of - .... 

and Abegg. it Kantiui sulphate and chromate, Euiii- 
llbriuin in rnaelloiis between potassium chromate 

and .•. 

Schoorl, N, and Van Kalintlioiit, C. J. Sugars; Colour 

reactions of — . 

and Vail den lli'rg, L M Kromoform ; Decmnposit ion 

of by ligtit and air. 

Cliloral hydrate, Decomitosilion ot-hy light aiul 

air . 

Chlorororm, iiromoforio, und imloform ; Dccoiiifiositloii 

of - f>y light. 

Phannaeeuticni RufistuiK’es ; liitliienee of Ineandescent 

gas tiglit on Home - . 

Scliott und Den. Mcreur.v liglit 
ihliiids l>v (Pi 

ScliowalliT. M Lealliei . (Ml loi prcseivlng 
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Apparatus lor liluminutiiig 


Dye 


(J'l 

yio, 27f»r, 
m.iteilals . IVnctra- 


Sehtamm. VV il . and Juiigl, A 

tUm of hleuchiiig action ol llghl. ou — . 

Hclireilclseker. Debr Haklng jHirtioscs ; Product lor - 

from cusnin and albumin (P). 

Schrelninakers. F. A. H Alkali chromates. 

Schroder. A Drying stove (P). 113, 

Oil* and fata ; CharacteriBtic* of certain foreign -- 

and Krause, W. Drying cliatnber (P). 

Sohrneder, M. See Douts. Erfliider-Denossonschaft. A •G... 

Hchroedcr. W. <1. See Derb(*rlch. F- J. li. M. 

Schroetnr, G. Amllucsulplionic aclils , Ac.\latloi» of -- 
Schrotl, P. von .See under Von Schrott. 

Solirottky. E C Drewing. A-c. ; Manufacture truin grain of 

material forjuse iii-- (P) . 

Indigo ; Substances for use In producing-<Fj . .. 

Schtaoherbakow, M. W’ine ; Ageiug ot.. 

Schucht, 1.., and Mdller, W HydrofluoilUolo a(dd ; Deter- 

misatiOD of —— ... 
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Sciiilck, n See Grommann, U . 1120 

Bchlllv, F. Oment; Hwlnforced -and iuflueuce of 

removal of stress . 760 

Schiller, c Sugar, <.Vc‘.; ('eutrlfugal itiacliines for clarifying 

and washing-(P) . 869 

Sclililz, G A (’arbon dioxide ; ProducWon of-(P) .. OHSc 

Schlltze, V. H. ('rystalHsliig sugar ; Method ol -(P).. 437f 

Scliuijt. Van dor. .sVe V^aii dcr Schuljt. 

Schuler, Separator, centrifugal (P) . 7 

8cluilte,*\V Sulpfiui ; Determination of -In Iron .... 860 

Schulte-Stelnhcrg. U Ore briquettes (P) . lO&lr 

Scftultz, G. and Erbcr, I. Anilnoallsarins; Derlvattvos of 

-- . 1086 

and Ktihlhaiis, W Hcnsidlnudisulphonlo acid; Cou- 

Hlitutlon of Griess'. 1086 

Schulz .sVc Draiidt . 437 

Schulze. G .SVi; Kurlliaiim, F. . 876 

Hchtike. H Aconitine and acunine from Aconitum napellM 606,606 
Sehnmucli(‘r. 11 Mixing li()uids in deflnite proportions (P) 830r 
Sctuimacher, VN'. Calcium Nilicates ; Imu'oasing binding power 

<d basic • (1*) .1008 

Iron ores , Agglomerating pulverulent — - (P) . 220 

Paving stones, Manufacture of artificial - • (I*) .... 123 

.stone, artiHclul . Manufacture offrom slog (P) .. 1148 

See MciHter, Luctu* uml DrOning .. A . 922 

See Ktieller, F.1209 

Hclminaclier, W .1 Mixing liquids In a dctormlned jirop(»r- 

iio/i , Apparatus for - (P| . 113 

Scliumuiiii. K .sVc liadiKchc Auilin iim^ Soda Fabr. 470r 

Schupp. U. See Ortboriie. W . 12,S1 

Schuster, A Annual Dinner, HpiM‘c|i at . 675 

Hchwah. .!• See Klchter* F . 1086 

Sehw'ubc. L Dislnl'cclaiit Irom ctiloronuphtlialune and 

hoap (I'j . 333 

Schw'art/, A . and James. W. II. E Alumiulum fuses .... 70 

Zinc fuses . 70 

Schwartz, i) Il 1) See Lcrinaii, D . 800, 844f 

Schwarz. C de See under Dc Schwarz 
Schwarz Dre Treating Co , nnd Schwarz, A. Ores ; (Concen¬ 
trating -(I’l. 78, 78, 78, 78, 78. 78 

Schwarz, VV Gases. Piinllratlon of furnace-(P) .... lOr 

Schwarzberg. H. IDirnsulislItutc, Manufacture of a-(P) 100 

Schwoli, I,. ami H(''l)tTt-J>llctlc. (i Aletalll»atlon of articles 

ot cclbdohl, horn. Ac (P) .. 323, 006 

Scott, A See Nathan. F 1. 1068 

Scott, A A Plastic maG'nal, Method of trnatlijg -- -- (P) 

427, 428, IflOSf 

Scott, .1 Wliifc lead : Maelilue for making - - (Pj. 188 

.Sc oyoc, y Electftilylic apjiaratus (P). 321 

Sciiddcr, F Ammonium sulphate luuiiufacture. iHscusslou 418 

Water sofU'ulng , MirhanlcH of-Discussion 

Scuchicr. 11 , ami Higg.^. if. U Metliyl alcohol; Dc kictlo n 

(»l ..7^ 

.s»\«i)o|ii|, D .Siloxicoii , 'I’reatnieut of — (P) ... 

Se.igei, s F , ami Amcr Suction Gh« Prodmrer (ki Gas 

jiunlving /ippiuatuH (P). 

Seaman, 11 .1 See Hurry, K. 11. 

Seamoii, VV 11 Hydrochloric acid and calcium carbide; 

Munulaeluru of - (P). 

Zltic . Fcrrocvaiilde method for determiiilug — 

Heeliiurl, I' See Soc Anon du Grimsoii. 

.H«'ciirlty liiveHl-ment Co See Unc'd, C .1 . 

Sedc) II, A Dyeing crosswound yarn In liobbins , ApiMiratua 

lor (P) . 

Heeldnder .Vc ^'cber . 

Seidell. A Mercury and Iodine , Deieriiiiuation of -in 
antjscptle Roa]»H . . . 

See Cameion. F K .... 

Seifert, It. U See Ciicm Fahr von Ileydcn, A.*G..... k 9, 197 
Si'igh- A. (hihi, ]>latiiiuni. silver, nickel, and copper, Wei. 

extruelion o( (J*) . 

A umi S holler lire ho\ lor ll(Mmi or gaseous liiel (I*) 

, Gas IroHi roekrt, Ac , J'ixtraettoii of (P).... 

SehliH, Jl Siiml-hiiie bric'kM . Hardening proeess for 

Sell, H Fiinmcc lot coiiHumliig ruhhish, Ae. (P).. 

Selg, i> See CroBHUmii. 'P . 

Helienvicheidt. c , and kilter- und liraulcclm Maselifiicii- 
labr. Filter (P) , 

SeJhiow, F lletort . Vortical • for carbonising iMuit 

(!»). 

.Sclna, V. See Arnold, E. W. 

Sommler, F. W’ Carline thl*tle {Carhna Acautie L .); 

EssentlaJ oil from - - ... 

Fcnchoiie and oamphenihmo. 829 

Sodium amide and%L'ycUc ketones.826 

and McKenzie liucnu-ca 
synthesis of - 

Sonter, G. Electrolysis ot dihit*; acid and alkali soiutioos at 

low putontials. 700 

S6pulchro, V. Producer for tT(giilug all kinds of (M>mbusUblo 

(P). 583 
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Sftritjano, (J. Sef Marlmj, L . 

tterpok, () AlufnlnJiini ; Nltromui ooiujioundfl of-(T) 

Scrrr, J. Uabbit fur , Auflueptlc wool subutltuU* fronj- 


IP) , 


Seuberl, K , and (‘urstoiifl. J. Chromln acid , Action of- 

on hydrogen Iodide. 

Sewanl, (f O ,SVc Willson Alunilnium (’o. 

HryeweU. A . and Hardin. AceUldehvdo ; Action of sodium 

Hidplntc on —. . ¥ . 

AcHaldehydc . HctcrnilnaUon of - - .. . 

and Blocli ilvdr(mul|>hitc o<iinpo\inilH, Dotj^rminu* 

Uon of • . 

Sff l.iimlftre. A I,. . 12f). 400. lUil] 704. IO.^k, 

Scylartli, ll , und Sohn. (Ja<* itrodurm (H), 

Bhttdbolt. H <• Was nmiinfactum <P). 

and Tully, H <Juh rnariufacturc (P) 

Mliankland. U A Henxino for deareasing Jiiscussloti 

Hliarp, li >i, Sefi Thornton. H. 

Sharta, T 1*. and otherH Carbon, Ap]>aru1UR for nro* 

ducing-(]’). 

Sharwood. W .1 . and Merrill. C W. Metals. Vicnpltutlim 

fnnn cyaTildc Kolutmiis (!’) . 

Bhave. (I .T HnrnersMi|Uid fuel — (p| . 
bliaw, K .Sugar aolnttoiis and oilier iiimlds . Apparatus 


PAOK 

2211 

loye 

\>2f> 

757 


Hft 

202 

KlU 

12^2 

S41 

»17 

074 

120.t 

1045 

514 


Appiirntua lor romovltitt water from 


ami 


ftouHtlug 


K Sugar (mlntlons and other iiiinlds 

for cooking-(P) 

Svnips, A 

(P) .. 

Shaw, H C Kurnacc ; 4'otttiiiuons inagiietle •— (Pj 

Linoleum, t^lclotb. Ac : .Mimlinic tor iinnting ilesigris 
on — (I'j. 

Shaw. J Washing coal or other tiilmv:al: Apparatw for 

Shaw, H.. ami iiltody, W‘. P (Jas getierntlng npparalUh 

Shaw, K H Pioiir . Hxnmliiatlon of hleaciied 
Shettffer. J E, ami Skinner, n C prudneers; Pre¬ 
vention lit elliiker foniialloii ni (Pi 

Srf Skinner, O. C 

Shear, (i. W' Furuuee , Mefallurgieal - (p) 

Shcdloek, .T J Coke, Manufacture of - (I’l 

ami Internat Patent Fuel Svml Fuel, Arfiflrlal 
— (P) 

Hhomold, W. II .Sec Wlllmiii, C T 
SheinfAchuHhny, S Allm^ oi /im- and antliiioiiy 
SlieiiHtone, W \ " The new pliytnes and oliemislry '' 

Shepard. W L Sue Wiekhnin. H J. 

Shepherd. K S AVe Day. A L 

Slieidierd, F .1 , and Hrltflji and Sohh, .1 .1, J’hofoRrapInc 

prints on self-toning paper . Treuttnent of- (P) 

Shepherd, .7 A ^ Wnlerprooflng composition (p) 

Sheppard, S. K Heveloinuent , 'I’liency of alkaline 
^ jd Unltles of certnln redming agents 
ami Mees. C, F K l‘'lxation , Theory of 
m'llon of tliiosulphate on development 
Sheritlaii. 'I' F . and AlllR-ClialmorM Co Furnace 

(D . 

Khermaii, 1> F. Fruit, J’reHervalioii ol - (p) 

Slierman, H C “Analysis. Mi'lhods ol orguine — “ 

and W’llliuniK, It. H Hexirose ami levnIoKe. Osazone 
lest for -- 

Sherwood, h C .SVe lioUeau. .1, \V 

SheuerniHii. S h , ami Hand, .1 F W’.ilei pnnivlng and 
KofUmlng ajipariitus (P) . noft, 

Shew !•: C, ami .l.mes, W Kiln.s hn duing mail ami 
llOliH (P) . .. . ■. • 

SiilIHiigton. T F., aud Unnna. .1 A Air or other gases, 
Purifying, huimdilyiiig or eooling (l»l 4iy' 
Shinn. .LA Slag eemenl , MHimlMctiire of - (]•) .. 

Shoop, S W'. Lime kilns (P) . 

Shrinipton. A. (J a-NapliUiol and lienzopliomnie chloride 

Coudensatlon «)i.. 

Hhuttleworth. H. II and T. S Texlile fnhties , Apparatus 
for washing - (Pi 

Sian. It I. Hrew'ery Infoetlon and pun* yeasl. 

Sicheit, A J'nrnoee . Smoke ennsuining (p) 

.Siehler, A Milk , Alkah-hntyrometrlc inetlnHl ot deter- 

nuiiing tiU in --— <p). 

Sldebothain, J. T. Mtrrmre from sewage Hludge (P) . .. 

Sidersky, I). Alcohol in I'Yance ; Industrial . 

Heetnaiti; Yield ol aleohol from - — .. 

Slebnl, .f. K. Hone black . Purifying — - iPi. 
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Anhydrides of metal acliU ; Action of llquetied ammonia 

on- Kosenholm and Jaeob«»nn .. 1010 

of monobasic oraanic acids : Manufiftture of — - (P) 

Weln f. Chein. Ind .392 fids 

of organic acids . I’Mduetton of - - (P) Hmnmer S9r. 

AniUdea; InRiienee of oatalysers on formation of - 

Mensnhutkin . 282 

Aniline; Block lakes from -«—. KiridUehnikoff. 172 
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Aniline Hlack. Htttidor . IdfiO 

Dyeing animal dhres with- (P) llcthniann. 763 

dyelnRB on wool; Increasing the fastiiess of - - - (P) 

Bethmann .2)7, 1218 

Dyeing and printing-. (P) Epstein . 632 

Produeflou of - on v«KetAl>lo llbrcs, yarns and 

fabrics. (P) llra<llord Dvers' Assoo.. and .Singer 176 
Rcflista for — with sodium sulphldvfoTinaldehyde- 

Trepkn. IP-4 

Anihnpsiiliihonit: iields : Acvlation of — Hchroetcr .... 63u 

Animal fats; (‘liaraetcristleB of certain — Kehneider 

and Blumenfeld . 128 

fibres , AVrt under Fibres 

mutter : Treatment of-from which oil nr grease has 

boon extruded. (P) Kelson Iteduetion Machuiory ('o 866r 


tissues : Doslccfltlon of fluid extracts of-. (P) 

Hotmakcr . 402r 

tissues ; Preserving — 

(P) ( aim .1hfi2 

(P) Hatmaker .3:12, 8ft2r 

Anlseeil oil. See untler Oils, o^scutial 
Annealing uidaN: 

(Pi hatw ami Peiini.1163 

(P) lOaelu’B and WjIIIhius 126 

Mnfile nr fuDiHc'e for - - (!') Inenml Heat Co and 

SmnMwond .. 1049. 10^tr 

Annual Dinner . . 674 

Annual (ieneral Meeiimr ... .669 

A.iodes ; Ferinniaiigaiiiwe - in eaiistir potash solution 

White . 091 

Aullirn<-eiM* eompouiuls, Manufaeture of - (!’) 

PiidiHdu' .4utlin und Ho»la FidTik , 761. S44, lo:)K 
derivatives . MaiiufnduH^ of 

(I'l Clavhtii AniliiU' Co ... 64 

(P) Hadlselie Anillu und Soda Fiilink 69. 66, :i6Hr. ))79 
(P) Haver und Ci> . ., .... . . 979 

Anthraeeiie dvesfulfs. 

(P) Hiiillsehe Anllin und Setda Knhvik C). 13. 13. 14r, 
14r. 66. 66. 118. 174r, 216r, 310r. :)6Hr, 470r, 471. 
531r, 761. 814, H44r. 979. 1143, 1143r 


(P) Jbiye) und Co I3r. 260, 26)1, 3(iKr, 424r, 6K6f, 


636, 1123. 923. y2;C 979. 1089. in89r 

(P> Claylon Aniline lo ... . 64 

Ali/anii . Aeiion ol Hinnumia on -- Heltoll and 

I’artliei 684 

Alizarlnsulplionie nCHi (P) lipnskij. and W'edekind 

urn) Co .... . . 807 

Aimiionllziirms , i>eiiMili\es ol — Si’hultz uiid Flrlier Ioh. 6 
AnlhmrtnvMKlisulpliouieaehl (P) JlJinskil.and W edekiiid 

umi Co . . . .. . • 8 (.i7 

llenzuiilhroiies : Dvelng and printing with (!’) 

Jlndlsehe Aniliii utui Hilda r'lihrik . , 16 

Hliie - (P) Hadisehe Amlin und Soda Fabr 470r 

Creeri — - (P) Ihive. und Co . , 216r. 1089 

Halogeiuited . M.nnutueture of (1*) lladlsclie 

.Anllin Uiul Soda FabriW 634r 

Ilvdrar.im- denvaiives of the nuthiacene Heries (!') 

Haver mi<l Co 216 

Hydrow.'ililliiaquiiione luvl ethers . Hul|))ioiiie iK'lds 

of (!') Hmei und Co 216 

Indandireiie-', Produidion of (!') HudiselK' Anllin 

und Hixia Fuluik . IIhk 

/eMoii<t and du'hloranlhrunihii (Pi Wedekind und Co 472 

Hed vnt - (Pi Hudiseiie Auilin und Hoila Fabrlk 979 
Violet (P) llnillselie Aiiilin uiid Hilda FahrlU .. I74r 

Yellow (P) llav»*r und Co ... . 424r 

VclloW'greeii (P) Hnyel iilid Co.2l6r 

Anthrui'lte (liisl . Hriquettlng — . (Pi K.vbmyat.10, 115 

Antliiatlaviii Svf under Aiitlirncene djestulYs. 

1 4 Aiithruijulnone Hienol . 3(i9 

Hiisllnger . 103« 

Lagotlzlnski ... idiO 

I.umerniuim .. 634 

Aiithraqiiliione ahleliyde (i'l HniHselie Amiin und Soda 

Fttbnk !^4lr 

derlviiMves ; Maiiutuet me ol (I’l Hav*! undCii 13r, 762 
tleiTViillves See uhn under Antliraeene dvestilds, 
Piepuratiou ol - Ironi lieiizovllieiizoie iieid ilelliT 423 
Aiitinionjne <N'e Aatiimmy liietate. 

Antimony and aiiitinony sulplude. ClinUlen mul Huinc.unt 376 

Detection and separation of-irorn oi'nonie and tin. 

Matenie . 716 

Determination of - - Rowell.U8l 

Klb-.el.iif mM'ofi(>er Hlonm..... 619 

•gidd nUoys Vogul. 887 

industry of the lUuted Htates . 126 

-magnosiimi alloys Unibe . 43o 

-nickel alloys i.o.ssew. 430 

ores. Treatment i»f mirlferoiw-. (P) Suvlgny .... 76u 

K iiduction in 1906 . 1049 

odiielion ol --- ii'tnn itx sulphide i»r o.\y«iilphlde. 

(P) Savlgjiy and Dou-xaml. 7n:{ 

Rapid electro'deposiliiui ol-l,auKnes»s and Smith 139 

Mei-overy of-from ores (p) Hnmbold and others 325 

Recovery of— from ores, solutions, Ac (P) Masson 1102 
Sciiaratloii of arsenic from — (P) JiMreuschuuilt .. 316 

-silver alloys. Petrenko . 887 

mneltliig; tUilisIng the sulphur dioxide prodimed In 
—IP) KweeUhg . 1224 
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•tli&Illuiu alloyn. Wniiams... 88« 

-tin Alloys. Gallagher . 691 

and tin ; Separation of-. Czerwnk. 829 

Treatment of pyrltous material fontalnliw -. 

(P) Haase-Courbet . 700 

‘tine alloys: 

Hhemtschushny . 208 

Zemczuznyj . 040 


Antimony coiourn ; Mamifacturo of — (!’) Jlrunet .. 708 

comiKmnds as flxln« auotiU for tannic acid. WlUiumR 1160 

compounds for plKincntH (H) (’liatllbm. 990 

lactate, lioublo kaIUi of- (i*) Oliem. Kabnk von 

Heyden . i:U, :i30r 

lactate os a tin)r4lant lixicy. 12ir» 

lactates: Mordanting with — (I*) EUiardt. 1091 

oxide; Maiiufacturo <»f- (p) Goulon. :U0 

oxide pminent. Mamifnctiirc of . (p> I’.runet .. 32 

oxblew , I'leveiituig lornmtlon of crvutalUne oxide m 

making -- (P) llcrrcnRctnrndt. 1219 

oxypnilplildc , l*i'oducMon of oraii«e-re,d (IM 

8 avjgny and Douxami. 70:J 

J’roductHof -- loi panilini;, At. (P) (.’liatillon 540r, MOr, 990 
sulpliate and Ita dtjiibp^ salts witli alkali sulpiiatos. 

Metzl . 121 

suljdmle Clui'dicn anti ilninctiaid.. 3V<1 

BUlpIlole ami o\v.Hiil])hid«( , l^odut-lion ol riuil 

antlmonv lt'nn —- (J‘> Havigny and liouxarnl 703 

tnrtratf Poiiganit . 33!. 

turlrutf and its ethyl t'ater. Ttouttuiilt. .05s 


Atiflpyrlne ; Srv undrr I’hcnyltlluiLtliylpMuZtilonc. ^ 

Antiseptic comptjumls, Making sojulilied - (|») 

(iimcHc Orcal Manniuetuniig t'u . 190 

for grain distillery. {P» Jactjuernin ainl Kiltsclio .. . 1002 

Mauiitactiir<> ot- from pclrohMuii (I*) TioOijueaet 803 

Hfe aluo DisinfpctautB. 


Apiose. Vougcnchtmi and Mtlllfr. 190 

Apple marc Bigelow and Gore. 330 

Araban , Pormation of- by bacteria, and It* relatlou 

to gum* of amygdala* Kuliland . 1104 

••Arablnoketose ; Formation of from formaldehyde. 

Kulcr. 191 

f*Atablno*e, Alkylation of -. Purdle and Jltwc. 770 

AracldB oil. under Oils, fatty. 

Araclns oil cake . I'olsoiioiis action of- Krligcr. 1002 

Arbutus niied(» oil. ^V(^ under oils, latl.v 
Arc lamp electrodes : 

(P) Allgem ElektrlclIAta (?cs. 747 

(P) General ICJc.cinc Co. 841 

Arc lights, Klcctrodc for-. (P) (h-rard and Fiedler.. 877 

Arcs. See under ICIcctrlc arcs. 

Argentina ; Qiichranbo industry of —. 507 

■Sugar productinn of - — 8 -i 

’I’ratlc of - m 1905. 33 y 

Argillaceous matter. Si'paralion ol • Innn waters. 

(P) Boichanlt. 87 

ArihbjJ. .s>a lothitliyiind. 

Armour plates; .Mannfaelnr** of 

(F) Hailtleltl . I0:.0r. IT.^gl 

( F) .Murre] I'Ycn’R. 1051 

Steel alloxs 1i>r- (l’> Sclmeider umt Co. 8H9 

Armstrong. VMilUvortli and Co‘s works, A islt to- 074 

Aromatic nngs ; Inlltience of e.it.'il.\ tie suh-itjine«*K on the 

BUbstitutlou of JloUlerniann. 4 t}.S 

Arrowroot uumuiactiue , Production of ihstiUer s yeaat 
from proilm-ts ot and mutenals used in — (pj 

Ayenuder. 773 

Arsenle. Schnatterlicek. 810 

Collectiou of- 111 the treatimut ol refiaetory ores. 

(F) Atkinson. 481 

,r>ctec.fion and seijaratiou ot-irom untimojiy and 

tin Materiin . 716 

J>otcrniinotion ol-by the Mursli-Herzeiius in«'tliod 

Chapman and haw . 137 

I'hlcct of • - on brasH. Speiry . 031 

KHcrt of •— on (oppi-r Hioriis. «IC 

Kiectioljtic dctermiuation ot-in wallpaper, tabrics. 

iVe Thorpe . r. . 304 

Outzeit test for-Goode and Feikm... 507 

Occurrence of-m wim-s Glhb* and James. 131 

Presence ot - in “ pure giyeerol ” Galimard and 

Vi'rdier. 233 

Production of.. 758 

Jtoeoverv of-from ores. (P) llumhold and other* 325 

Itecovery of from ores, solutions, Ac. (P) Mtwson 1102 
Hemoval of — - from iiydrocUlorle acid for uhc Iu tho 

Marsh'Berzclius nietiiod. iJng and Bendle. 28.'> 

Separation of-from antlmonv. (P) Herrenschznidt 315 

Treatmeut of pyritou* material containing -—• (P) 

Ka»*e‘Courbct. 700 

Arsenic colour* ; Manufacture of-. (P) Brunet. 768 

[ Bulplildo; Utilising crude -. (P) Howies. 316r 

Arsenical sulphur ores; Obtalnment of arsenlous add and 

Bulpnuric acid Irom-. (P) United AlkAh Co. f' 

ana others. 686 

tin stone; Assay of-. Bannister. 
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Arsenious acid ; Obtidn'ment of-from ancnlco! sulphur 

ores. (P) United Alkali Co. and others . 636 

Production of - from arsenious chloride. (P> 

United Alkali Co. and others. 477, 477 

Producrion of —r- from gases containing araenious 

chloride. (P) United Alkali Co. and others. 636 

Arsenious cldoride; Obtalunicnt of —— from amenlual 

sulphuric add. (P) United Alkali Co. and other* 477 

Production of arsenious add from -. (P> United 

Alkali Co. and others. 477, 477 

Production of arsenious acid from gases containing-. 

a*) United Alkali Co. and others . 635 

Aracniuretted hydrogen; Iteaetlons and determination 

of Kecklehen oud J.ockeraann . 286 

Komovul of-from hydrogen. Wentzki. 917 

Arylamines ;* Conversion of aromatic, ke-tono* into-. 

Prud'iiommo..... 843 

Arylaminuanthraqulnoiics. (l») Bayer iind Co. 762 

J 8 Arylamlnonaphtholsulphomc acnis and azo dyestutf* 

tln'n'trom. (1*) Haycr uml Co.‘. 923 

Arylsulplinriiidcs. MStration of —— (p) Aot.-Ges. f, 

Anllmfabr . 00, 644r 

Asafailida, Addithmal analyHi* of-. Miktc . 627 

AHboHtos; Treatment of-. (P) Hippie. 1064 

^iKrfeputdcu-; JtubluT-nroducing-d'lom Madagascar. 

CoristtmGn and Galluud. 704 

Ashmore 1*. : Uceiu*** ti» rcniovo guano from .. 642 

Asphalt eoinpodtUm tor roads, A-c. (P) Mat hi*. 182 

Asx>ha)tum . Action of light on-. Vojtech. 664 

industry of the United SUtes ... . 878 

Aspirating machines for dust-laden air ; Protection of-■. 

(1*^ Todeschinl . 806 

Assam ; llubbor jiKMluetion m —. 769 

Atmospliere. See under Air. 

Atoinlsiiig liquids and gases; Moans for - iP) De 

Kierzkowulci Hteiiurt . 68 

lujuidH , Machine for —- (F) Kestiicr. 916, 972 

Attar of roses. .See under Otto of roses in Oils, essential. 

Atl^-riuation : Dptcrminallon of Anal - aft.cr 24 hours. 

SclibnfeJd. ogg 

Auer burnci , Bndliitlon of the-Ituhens. 211 

Auriferous antimony ores : Treatment of-. (F) .Savlgny 700 

ores. Sea under Gold. 

Anruus halides ; t^jiniMUirid* of ammonia with-. Mtyw 846 

AuKtraliu ; Industrial alcohol in — •.. 772 

Australian Commerce Act regulations . 1128 

Custom.* decisions . 44 

mineral production and expiirt. 1048 

sugar bounties and cx<*l 8 c tariff. 276 

Anstruv, Beer prudi#tum of.. 181 

UustoiuK tariff <d . 287 

Mineral industry ol . . ^ . 88 H 

i'rohlhltton of us** of 6 injunou» colours in.. 857 

AnlocattilysiH and deeumpoHitiouof a photo-chcnueaftlystam. 

hzilnrd . 058 

AntoelavR and liydruulle pn-ss combined. (1*) Tiocauvlllu 7f 

.\uloclave*, Umploviiient of . in metallurgy. (P) 

Ki\i5r(*. 548 

Auloxldallon and o.vidaliou by mint: oxide Manehot.. J070 
Azino dy«»lull iroin 3 4-diaminuguaiucol. Fiehter and 

.Sfliwali.1086 

ll.v«lr<jx\pheiiylrommlulnu’i), iTeparatlon 01 ——. (P) 

Ivallo und Co . 176 

isortwiudone, Action of liydroxylamiuo on-. 

Fischer iin*l Arntz. 121.8 

isnrosimione and imalogous eoiunounds. iieekur and 

"•'llrscl*. 978 

Nnphrhosatninol : I'tinuiifitjn of from tlilorosln* 

done. J''iselier and Arnl/. . 1213 

PlienosairnnineH. .sy imiu ivleiil and unsymmelrlcal 

-. Boibier and 8 mley. 1037 

Thiorosindoiu*; Aclujii of hydn.»xyJainim' on -. 

J'lBclier ami Arnlz. 1213 

Azo compounds of p-idicnylenecliumino anrl hnhn'ucyeUc 

coioponents , ins--, Billow and Busse. 1218 

Ai?b djestutiH ; 

(P) Budischc AniUn und Soda Fubrik 18r, 922. 1086r 

(J') Bnier und Co. «f»r. 928, 979 

(I’J CasHclla .. 60 . 200/', 308, 471, U79i. 979r, 979r 

(F) t3icm. Fabi. (frieshdimUlcktrou,... 760, 1038r 

(F) Chem. Fabr. JSandoz..424, 978r 

(F) Gcigv.•. 424r 

(J‘) KalJe und Co . 66 

iP) .Melster, Luehis und Urllhing.93i2, 924f 

(1*) Miitii, Hold and JUiegg .. 470f 

(P) Hoc. Chem Jnd in BaRlo IJlr, 13r. ISf, 14. 687r, 978f 
from aDuiioalphylaeidylauunonaphtholsulphonio acids 
and aimnoalphylaminoaeidylamlRonaptitholsuipbonio 

acids. (P) (Si^. Chem. Industry m Basts). 14 

from p-aininophen:nothcrBUlphouio acid. (F) Act.‘G€ 6 . 

f. Aniiin/abr.t. 66 

from l.B-aryUmlnonaphthulsulphonio acids. (P) Bayer 

und Co. 928 

Bisulphite compound of an -. (P) Meister, 

Lucius und BrUning .. • •.. 686 
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Azo dyestuffH—ewtf 

iiluc’blark—- (I*) Act -Gpb f Anlllnfabr. 

lUue mill black - (T) Head Holliday and Som, 

and oUtcra . 

Jirowii mono--, au-Hceptlblc to Hifomliig. (D Soc. 

I’liem Ind m Uaalc . 

Dwompoaltion ol -- by Bodium hydroaulidiitc. 

UraiulmoHgiii . 

Diazotiaalilo-for cotton, d') l'»i**ftcilu. 

trom 1 4-dUi.vdroxvnai>hUiiili'n«‘ alK>l others (I’l 

XludiBclio Aiidm mid fsoda Fnhnk .O-Z. 

Idjibcnvl iiliudi; J’roductloii ot - — on Iihuucs i)re))ari'd 
with Hofliiim /^-iiaphlliolntc Rioli.iid 

Jilaazo — (IM linllc uiid <'o . 4 • 

JIcuIm 01 <<>nibu!!ilninau(l ionstltiitionul liiimid.i’OT-. 

Ja-|ll(Mllt . 

«-Hydro\v -~ 

(1‘) Kiibr J'rod {'him ><iiimIo/, .. . . 

(!’) .Mi'iilol, I 1101 us iiimI ThiimiiK -ITJ. .MUir, niI7, «(IT. 


H(I7. Ihi'i. H7lh 

o-IIydri»-\\iiKiii*' — ol’ llie iiaplilladoiio hoiu's iP/ 

ICallo . nils 

"'Hydrow riioiio-Mdithio In walcr (l‘) doiy\ . Ihihr 

Jit lakes 


(!') Act-(h-8 r Aiiiiiiifalu ... .M44r 

(!’) MoibIoi, JiUoluft iiud Jlrliniiu: 17(h ’.ilO, ‘IVor. y-i, 

w;i4r. y7yr 

Lakes trom -. PI') Act-tics, i Ainlnifiibi r>HV, 

H»lr, MUtf. yiMir 

(P) ItiHliBolio Anilln mid Soda r'libnk ll-t. 7iKtr. IJOor 

(!') linycy uiid To.l~fi, Itjy. Cltr 

(P) roRSolln uiid (’n. 1)44 

(!’) Mi‘IbU' 1 , J.uciiiB imd itrUiiiiiK. -74/', 4 k«, 4krtj, 
y2'j. uii4r, yay 

Mono*-. (I’l Act.-dc? f. Aniiinfalu . 92- 

Mono- - K'Vink kteen Hluidrs alter cliroiiilnm (P) 

JlndiHilio Ahilin uiid Soda J'ahrik ... . . Ii7d 

Mono- — suw'cjttilile Id oluoiiiiiiK (Pi iMoiB(«r, 

LilciiiH iiiid HrUiiiiiK . . HHO 

MorcUiid dydiiii mono — (t‘) Paver uiid Co 92::. Jlf! 

trom naplithfllciie dernatlvcH (P) Padlsche Anilui mid 

hoda J'’iibrik .... ... . . 922 

ti-Naplithvlamiiie Cliiref . JiiBelmrijink — by loim- 

iildehwlo-iiiilphov.vliite Setii iniert and FriwH.'ird lo:!',) 

.i-JsHpliHiylammo Claii 1 . J>lK<'liurKiii« —b.' Indio- 
HlilpljlU' 

Pmuimrm and Fros-iard . .‘170 

Jhiiininiin and 'I'lM'sniar .17(5, 47'{ 

Pauniaiin, '('hcKinar and Iltiu . .... 170. 271 

o-Nfl|)lini.\lair»iTie I'l.'iier: JiiHcliartfiiit.' — by livdio- 
Rulpliitc torinald.'b\de in abtn.nee ol lion saltft. 

Uiiuiiiann mid 'riicMiiiai . (Iwu 

a-Nii('litliyl!inniie ciinet . Uirtelmrmiik - - with aid ot 

iMifi Halts Koeehlm . . . c:if) 

o'lMuiddlivlamine Claret, PriiiUnp nulphide dyesiuirs »h 

(liHcharye colours mi Ju.tnowcki .. 201 

o-’Niiphtliylaniine Claret ; PiodiicitiK wliire ami eoloureil 

dlHeli!(rt):‘H on —— Wilhelm. . . .. diiO 

from 1 2 -nu^iiith\h‘m*iirfahydroxvBidp)ionh' aeidp (!’) 

riisv’lla mid Co.77)2 

p-NHrarrihne lied J’oiiieraii?.. 022 

j»-Kllniriiliiie Jted; Prepniutum or - - lor caino 

prmtiiiy Wiefclnrolf and PliiiipiT)iJ . &;tJ 

;>'Nilriini)itU‘ Red ; I’rinniiK - in aHMonaliun w/th 

Hiilplnir dvestulls and indmo. Faxie . OSH 

from r.-tiitrn-2-nliiiiioi‘lieriol (P) Ae* -lies f Aiiiliiitalu «)H7/- 

{iraii«<- mono- (Pj Ad-{Jew I Andtnluhi 121h 
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(P) Meitder. JaR’liis iind Piliniiii^’. . .. . 2)H 

I'rodtietioii ol-on the llbie. .luHtm-.Mdlicr .. . 7':52 
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Ked—^ 

(P) CiiHHi’Ha mid Co. do, ti7r, 2(id 

(P) (ieiKY .Il7r 

Red 01 l>luisli-rcii-8li«eept4bl« (o t:l)l'u..tinii (!’) 

(li-iKy. ssn 
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Crosland . .1214 

BUBCi'ptibh* to chrmiunw. (P) .Sm pom* Phid Cluin. 

a }.bik*. 922. 1089 

TrUnzo-. iP) Caaitelln uml Co. hfiK 

Yellow- (P) Meister, J.ucius uml lirliuimt 470r, 922 

for wool. (P) Soc. Ohem. Iml m PohIc. 5508 

AKOmeUilne cninpoumis and dyesluds ; liilluonce of carbon " 

double bond on colour ol-, Mohlau ami 

Adam . lb:57. ItW 

Awphenols 'WHlstfltt.er and Ilenz . 1087 

jixotc^aflfr: Aiwlmllatlon of clementnry nitroacn by-. 

htuklasa... 548 

Atoxlne dyeBtuffs; Constitution of-: 

UantZBch . 460 

Kelirmomi. 422 

Asdxy compoundn. AngtMl aud Marchetti. H 05 
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Babbitt luotai: KapidannlyniBof —' . Yookey. 662 

BaciUnn /nctw tFTogt'nt’t ; Actiou ol-on do-xtrose and 

nittiuitUd. Harden aud Walpole . 49U 
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Malenkovie. 717 
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. 770 

. Koliii.711 
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. 80.1 
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Weinnd .. . .. J112 
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('oi>aIl»a balsam. Neutral preparations of -. (P) 

Knoll und Co . 608 


Copafba oil. <SVe under Dlls, essential. 


tOpal, KvtracUnii of - (P) Hroppler. 1107 

Beiidering Manila - insoluble in oil. foi polisiies, Ac. 

(P) Jiaringer . 703r 

Copals; Aclpm ol naphthalene on ——. Colllgnlcr ... . 939 

American-. ('i»llignicr . 1220 

Properties of —. Bottler . 81 































































































INDEX OF SUBJEcrrS. 


73 


Copper; Action of sulphuric acid on-. Sluitcr. 31ft 

Action of xanthlc leucomsTni^s on-, Slomnoeco ., 895 

ailoy. (Pi (’haudolr . ft92r 

alloys ; rjistlnti.. (P) Kowler and Beck . 851 

alloys; Microstructurn of-. Jacobsen. 88ft 

•aluminium alloys. (Vi incaKnolt . 4851 

•cadmium alloys. Sahmen . 040 

oostintfR ; rroUuctlcui of dense humo8<memiB-(Pi 

Lab. f iJiicm. Feuernclmtz- u. Lbaciimlttel. 090 

Deoxidising -. (p) Yunck . 889 

deposit in Ontario. 690 

deposition ; AoUon of orcanlc colloids in electrolytic 

-. MliUer and Biilmtje . 484 

Determination of oxygon In-. Arrhbutt . 42 

Detormtnatlon of -by titanium tricbloridc. Khoad 1176 

Effect of certain eicnumts on the structure and iiropcrtlca 

of-. Htorns . 616 

Effect of- In steel. Wlgiiam . 480 

Electrolytic determination of -- Eoerst-er. 1007 

Electrolytic preparation «d pure - — from copper 
matte ua anode and acid copfier sulphate electro* 

lyt4!s. (J*i Borchers and otliers. Iftftr 

Electrolytic production of - (P) Jiorclicrs and 

others . 433r, 937f 

Elfictmlylic recovery of - - from solutions. (I’i 

(’oiiil)a and (.'aspor . eOfir 

Elcefrolytic BCparnliou of > • liom nickel (P) 

Hyblncttc . 39 

Eloctronmdalhirglcal extraction ot - from Ttilnerals. 

(V) Jumuu . 486 

clectrot.viKis , Manulueluro of — - (P) (’owpor-Ooles 


322. 767r 


Extraction of ■ • from huint pyrites rcbUines. (P) t 

TiMei . 036 

Extraction of -from ores . 

(I’i Coneder.a . .007. 927r 

(I’i Sw(‘etliiK .4«5, 989 

JiiirilenliiR tP) J'himer, and Jvciistnuii 'I'ninpcrc'd 

< oplHT Co . 042 

Inlliie'U'e of sniiill ouiintltlcs of olenn.Mits on-ujion 

Its reaettoiiH with iiltj'ic acid. .'ituuBbie . 45, 1071 

(n iron \Voddln»-: .1221 

.Manufiu'tnrii of inire-. (P) Jumau. 892, 1166 

inunufactiire and rodoliift , f oiiipnrison ot EagUsh and 

American methods of--- Pluttca . 449 

matte , Loss of cojijier and silver iu rellnlug --. 

ttiliither ..'. 931 

fiinttc; Jioasliou • ' (tmeliling . 376 

iniiUc , Smelting . (1*) Kemp, and Kemp Jiyilro- 

earhun iMirnace Co .1061 

mining in ('bile . 887 

iniuiiig in ./aniin . S14 

-nh'kel aitoys , Manufacture of - - (P) Mono}}. 221 

-nickel-mungancse alloy. (P) Driver . 764 

-nicivcl matte ; Kelliung (P) llyhinctto 26, 379r, 4Mli 

Treatment oi- (Pi Johnson . HlK 

»ieeurretice of —— In thick Jim-e himige. Bnlow . . 706 

«ire , Ki(M‘trolvl)c Ircatmcnt of - ut> Mirdzianka. 

Ktoegor.!.*. 1167 

oies; Fluxing — (1’) Baggtiley . 20 

ores ; Lixivialion ot -• by ferrous chloride or BUljihalc 

Holutioii (P) Pruelich . 370 

-palladium alloys, lliuir. 11.60 

ami phosiihoriis. Heyii and Bauer .1047 

■jilftMng Iron, Klcctrolytjc —. Brown ami .Mathers .. 646 

J^>wcr of - . - to torm alloys with xmre Iron and iron- 

curtion alloys. PhtilliT.763 

Ueeovery ot-trom ores (I'i Humhold and others 326 

Uecovery of — • and other values from ores. (Pi 

i,ov«tt . 602 

Keftniug-. (Pi Bnggalev and otiicrs . 186 


rullnlng with sllicou or slUcides ; Attempts at - 

(iloRcr . 698 

Itegenoration of electrolyte In extracting-Irom 

bronze (Pi Thirot and Mage. 802 

residues ; Electrolytic treatment of-. (Pi Lafou* 

taine. 866 

residues ; Italian Customs decision . 931 

tieparatiuD of bismuth from —Stauhlur and 

Hcharfuuberg . 41 

aoparalion process (F) Elliott . 320 

slimes ; Treatment of-. (P) Thomson and J.4iis( . 1051 

smelting; (kmstitution of mattes produced In -. 

Gibb and l^hllp . 24 

SalldltlcatJlon of-. Dejean .. ftl3 

-st^^ds. BrcuU . 69ft, ft86, 886 

and sulphur. Ileyu and Bauer. 376 

Xoiisllo overstrain and recovery of -. Morley and 

Tomlinson . 318 

V ^.umetrlc ilctermiiiatlon of-with vot4Mislnm Iodide. 

Cantoni and Jloseusteln . 1233 

Wet extraction of-. (P) fteigle . M16 


Copper acetate. IKS. Ousloma denlslon on . 121 

-alkali-cellulose. Eormami. 652 

•calclutti ttisetate; Manufactui'c of a double -—. (P) 

I’onthus .87. 759f 

-cellulose as fabric for im'audcsceuce mantles. Jbuno.. 840 

chloride; Beductlou ot — - by calcium. JlucksplU .. 124 

hydroxide ; Apparatus lor jirejiaring ummonlacal-. 

(P) Meitz . 928 

salts in Irrigalmg waters. .Skinner . 384 

silKid-t ’.ebeau .. 187 


i 


I 


I 


I 


Copper-eojif. 

sijlutlons; Furifylug ammoniaual-. (F) Locrenr 

. , , , 89K, 9ft4r 

sulphate ; Conversion of cupric chloride lnk>-. (P) 

Darler . 264 

sulphate); DccoinpuslUon of-by inetbyl alcohol. 

Auger . 087 

sulphate; Electrolytic manufacture, ut -: 

(F) Graiiier . 891f 

Kroupa. 78 

sulpliate . Manufacture of . (p) Abraham. 1219 

HUlphaUi inanufuctiirr); Lh(uld-diB(.rlbutlng api'aratus 

4or-. (F) Jmlphln . 636 

siilpliute ; KetliUng -• •• contaminated with Iron salts. 

ilM fAll? av?« 


sulpliate solutions; De<*omposlUon of by alii- 

initiiuni ullovB. Fecheux . 318 

siUphlda; Manuliicture of • for (hcrmo-eleotrlc 

couph-s (F) ('ie Thermo-Electnline . 054r 

('oj)ra: ITeservatlon of -(Vi Marot . 702 

(‘ordlte ; Determination of moisture In-. Diipri' .... 780 

Diroci CMtlinatbm of nllroglyecrln In -— .Silljcrrad, 

riillllpH uml Mcrnmuii . 628 

I’rotcctlon ol slei-l guns from llie iTPslve clfects of-. 

iF) To|)|) 484 

Fords; Frodudng uoii-almorbciit-. (P) BiaUdell .... 190 

Cork, artlllcial, Mamifaeturo of - - - : 

(F) Coah*. 1064 

(F) Do Brlallles..• . 960 

compositions. Manufacture of (Pi Matas y 


fiibiic. (F) Sf‘clmirl, and Soo. Aium du (irlmson .... 601r 

I'lilirlcH niiidc by voxorlng leather or riibhcr with-. 

(I'I Hoc Anon du Griiiison . . 821 

Hubstilute. (P) Fuchs . 987 

Font. Blfa<-hing and st(‘rlU«lng ami ifs produi-tp. (P) 

Zffnmerinann and Uuehciuiu 387 

FornstalkK . Foo«l extrad. frmn.(|’> Mnims, luid Fiwd 

ami Fibre iTodiicls i'o. 774 

J’rcjiaiiidon ol lilac Irom -. (P) Manns, und X'ood 

uml Filire I'rodiiciH Fo . 280 


F<jrri)sivc litpiids . Sprt'adlng or dlstilbiiting «i»paratus for 

- (Fi Dolidiln . 636 

(Bolton ; Apiianitus for ohUiiniag - - from nasto products 

(P) Knojil ami others .. 3lor 

liohlans , DV'-ijir . (!’) Fonlmne . 373 

dyed uith suliilude blacks; Filling's ^laper on —. 

Kertes? . 310 

dvr-d witli sulphide Idacks ; 'J't'iidcimg of-. PllUng £16 

fabrich , Merccrihing <Pj Bcrcsin . J042 

tlhn's. J''irej)rooflng (ffj Faheo Printers’ 

AsHociafn)n .16, 16 

linpregim(e<l uidi iin-tlijIcne djtannate (J’) Merck .. 1144 

liiHe<-t« wliicli iitlack - in I'^gvpt Jmdgcon. 581 

iiml linen ; I’cst to «liirei'entiate Herzog. 888 

•Maehlne lor treating raw -with llijulds (P) Milan 1090 

Moistiin' 111 ----- Hartsliorne . 118 

Nilrating appurntuR for-. (!’) Wolfshohl .... 893, 82»r 

(MImg - (i'l K#rmldrfpr . % . 807 

J’roductioii <if fast brown shades on - -. (D’^iladlachG 

Anillii imd Hoda Puhrlk . 217 

rnsldnes and tilires trom cotton seed husks , Jlecovery 

ot-(F) Miiick and Barth. 16 

-silk mixture; I'ns.luctlon ot a - which can be 

evenly dyed (Pi Bemhcrg . 217 

slubbliig; Dyoliig and inercerislug (p) Htelner 

1042, 1042 

softemTR , Composition and properties of- Burn- 

bain . 205 

Treatment of -. (Pi Burton . 926 

waste , (Centrifugal nmcblne for removing oil from-. 

(Pi Fischer and others . 1091 

wont-c; Bconrlng - - (Pi I'avler . 1217 

Winding-on bobbins for dyeing and inorcerlslug. 

(P) Fdntaine . 378, 786 

Cottonseed hulls ; Treatment of —. (p) Knopf, and 

Bremer BaumwoDwe-rko . 217 

oil. .See under Oils, fatty. 

pitch ; tJ H. Customs decision . 1100 

Foumarln from w-oresol, Fries and Klostermann . 386 

Council; Beport. of---—- 669 

"jDracklug gas," from Baku crude: oil Knglerand Kosner... 977 

Cream ; Dcslceatlng and preserving-. (Pj B^venot 

and Dc Nevou . 36 


(.'rcosote compounds (Pi Berendes, aud Bayer und Co. 827 


Esters from-. (F) Bayer und Co. 827, 1002r 

Crcosotlng ; Ilermetleally sealed doors of cylinders or cham¬ 
bers lor -. (J’l Banks ....e . 680 

m-Ctesnl; Coiiinarln from-. Fries and Klostermann... 336 

FrosHeld and Sons'works ; Visit to - -. 673 

Crucible (P) Colby. 934 

Iiiruace: 

(Pi lUrvev . 889r 

(F) tlausmami . 78, 18r>r, 221r 

Frucihlcs. Asccitaiiiiii# the kin}*eratuiu oi-. (F) 

Budge-W‘hitwi>rth. Lid., and others. 804 


Dlsctuirging comminuted nuLtertal Irom zinc and otiicr 

- (p) Soc. .Anoii. do Ftimlerics et Lamlnolrs 

ijc Biuclu -St. Vnivst.... 


850 
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PAOTJ 

CruclWc *—coni 

for nilxliia and ftlloyinK niPtnls (P) Simpson. 104Pr 

J»rotK'flii« - - (P) McDonald. 9H 

llpfrartorv niateiial for liiilnK-for uhinilnotlu'rjjilr 

proccsHOK. (P) DoldKflimldt. •iNlr 

of sand and lime . Manufarturc of - (P) IP'iylund lUSl 

t‘ryntaliihatioti pronnH for soda. Hodiiiin Buliifiiitc, A’C (P) 

helm Id ... . 

of simar niawsrs , J’romolin«-. (P) Drosi .. 

A f*lu<lv In Povvinan. 

f'ryfitallihiiiw suizai, Ac. (P) Schiitzc . 

Crystals. DldalnliiK nnil'Tin- from solutioiiH i(P) 

Vciwt r . .. . 

Cnl>an KUj.;ar lii(liiHtr>. Honn'. 

Cultures, Hofllc iin Coldjiijr . fl7‘ 

CuMila jliuid . Miim'IuI deposits in .^. ‘J.i 

Cupola: 

(In Amlrivm . . 

(P) P.aillot. 

1 P) i line. 

(I’l Ivoons. . . 

Aiillt forr-ln'.irth heated by rei'i'iiunlioii, (P) Piuoian* 
fiiin.-ue (Pi Uinll^f. . . 


044 

14.} 

4:}7r 

lU'd) 

ini 


:tio 

'■>11 


Ollpnmiitmiinii'i sohiloms , I'l.ihsei li»r- {(’) bn 

I'nnlWe.iii.u oi - (P) bei-'inir ., 


lUl 


atitl (ranslo]tnatii>n 


:i I Or 

I 


Cupiu' eliloiiilr , Mamil.H'tuf" ol • * 

Ititi. Milphulr #<P) Ihiner.. . , ”04 

o\i<le . t''-t!oul.il 1’a.il anil la'iize, , . hlif 

Ciiprili'ioiH lailnn.'.w : < \ atildi'trenl ineiiL of bj tlu-snl- 

jiin.ne acid piiiei h;i Pi..\\|i . . 'ilV 

Cupi'ouv= iImi'Ii ViyoinoiiN. .. l.}j 

Cusloins lit I isioiis , AnsKdiaii - 41 

Cnlli d Slab K ,s/v vi»<//•/• 1 s Ciistouis dccisiotit* 

tdiioji (.■oii\eiilu»n : South Alricati . . <UI 

Cllfrh IliKleol India . .. . . .*. . IJOm 

Culm, hell riiiiiialioii ol-in *'crude lUu'e.’’ Koiuk 

Cyaniiiuldc , I’repariilinu of aeidyl dcnviitnes of- (P) 

Jla.M'r iind I'o. , mis 

Pieparahion ot-from sodium evuii«inide soliitlou''. 

(PI Deiilv holil-iiml Sllhcr-Sclu-ide Aimlali ... . lidA 

Cyanhie mnnulaeture , Kicoveiy of eyanoRcm couipouiMls 

fi 0111 bv prodm ts III- (Pi Sims ami Howi’s bW 

BoIutioiiR. J’rei'ipitatiiijf imdals from (i^) Sliar- 

w<»od and Aleinil.1051 

Cyanides. Kxtraetion of from upent. oxide. (P) Jie- 

eiyneul.5M;f. DSf. 

Separation of allcall • from aipieoiH solutionf* IP) 

’relMTiiiue . .. t. . 7r,l) 

CyanlJina apparatus (!') Paiildn.jisn 

Hold ores at I'd (no Catanl aiulhuit. ... . IHi: 

Cymitiio dvestulfa . Abt'orptuuiHiid BeiifilllsliiKspeet la of -- 

A oji lllihl. 

Constitution oJ- KonU'.^ . 17;i 

MunuUielme of senHitialnH - (P) M'lster, laieius 

uml HiUiiiiiH. .l.j^ 471 

Munulaetm^ ol Idue - , and ot ffliotoHianhie siitlaeea 
sensitised tlierealtli (P) ftleiHti.r, I-uciUb und 

lliiimiiH ... . ;mK 

Cyatiogen. Aition of mlent. electric discharao on — 

tiaudcciimi. 7(5f, 

iileoiilHas Smntleben .. . ... . ' ;{(m 

Imi«iisiiiH I be j lelil of - in blast turmn'e vvotiv. (P) 

KeimiiHcr. . r.trn 

SvntliesiHof-from its elements AVallls ... 427 

('yanonen hioimde . Manulacture ol --. Kwan .. liyo 

lompoiinds; Mannfaeliire ol - (1*) Hadiselie 

Anllhuiiid Soda I'abiik. ytno 

eoinpoujids ) Prodiielnm of- lioin Iminus (pj 

Cooper. 0X4 

eoinponiidb. I’repnialion of tiom vlnasse (Pi 

Cheiii i'jilir Setilempe .... 1147 

tonipoiimis . Peeoxertni:-fromi rude paHes and hy- 

jirodmts in cjanUle manufaeture (J'l Sinis and 

powfs . . . . r>y(t 

eomi'oumis , Jtecoveiiiin - troin nasto iniuids (J*) ' 

Nbitlliimer ami iNoidlliiHcr. Oyy 

Cyanoceneisls in pbitilK. 3,catlier. . opy , 

A4-Cy<doKeranle aeid : Wumifactnre oi (P)Meisler, 

l-ucju»und ItrtimnH.3vi, 777r, lU02r, IllO 

( yllnderH for prlntlnn iTttonnes, biwaviiiK eopper-. ' 

(P> CalicoPrlnTei'8‘A»5oeii . 426r 


Dairy products ; Suction api»aratu» for-. (]*) Taylor.. 194r 

J>amniorreflln8;frum.l''oaerated.Malay State*. «W4 

Dofuca cMmiatiimi root; JlycutulTof-. Korezynaki and 

Alarclilcwski. lOyy 

Datura ; MyUriutIcolkaloldiioflhegenu# --. Sclimldt... 380 

Dcncou jiroceas Idiuillbrliiin In Iho-. Lewi.i... 1006 

PuiictMJii oft III* <ntaly#er In hm-. UM and Vouliera 027 

DtoanluiK apparatus. (P) heBnumiux. 118 


l.Mi 


l''inal 


Miasm 

scl 

</air\ 


PA0J6 

Dnearburiglnw ferrocliroim). (P) Von KllBelguii, Seward, 

and WUUon Aluiidulum Co. 80 

Decolonsiim substances (Pi Uomlouris am! TawipouUis.,. 1008 
te.xtilij librcH (p) Padischo Amlin und Soda Pabrtk 807,1042r 

Decortlcfttlnirraniiftanil simllartextllen. (P) Dmnlel . 7fi4 

I)t!«reus]n!4, Selection of ben/lne lor-Trot-man. 1202 

BUbstanciM, Appaiatiis lor -. (P) Jlocske and 

Priiitz. 202 

hegiimmina llbrous plant-H (P) Colalian . Ills 

ramie Hiid Hirnibn’textiles. (P) Pemiel. 754 

hcbydraflnHappaiatiis (P) Cmike, and f'olml Co. IJHiir 

hcliydtdjreimlion of iivdroein I.ojh . P.irlnd- (P) 

Soc Anon. (iesCoinbustildc-4 ImliiHtrleis . 077 

Dfhveriim nmtcrmlK in proportional mixtures, Apparatus 

lor- (P) 'J’riiiuf* . 8:10 

DciiiLnUciitlon . inliiienee of c.irboliviirales uml ornamc acids 

on Sloklasji and Vite.k . 1102 

DeiiHlfviiiH salts and oxidi-s , Mc1tio<io( . (p) Ifartlet.t 

.•iiid i;..id<Mi .... 

heodorl'i'i ■ (P) Sniilh and havis . 

l>epaitmenbil I'oiiiimltec uii Uo\’al <i| Mines 

P'-pNlI .... . . 

I)epilaf<ir\ u/eiilv . \etioii ol 
l>ej/j|;(hn" lihlr,. and skins (I’; Cl.-o 
I>e|ireciatioii ol olanl ami iit,ielnttei'\ 
heHanmlof isc mi .‘skiaiio juid Ilrerms 
hes uiildoelnfin Skuoip . ... 
hyu'C'jliie' nopal.till* 

l in biipp •. .ind liileiti'il 
IP' M- l-tchli 
nidk ami odn-i 

maivi I 

jiroeess ll’i Ml. [.aehlaii an I hil heslceatlii"' 

St-r ((ho l)v\ niH 

Deshvatloii at low IeiDper.ilin• s , Apparatus lor pronresslve 
(P) Chaniberl.oid 

in n/'v/oat low temper,itnns h’Ai.sonvalami horda^ 

T>esiuns. ihodiiidioit of - on latnics (I'j l'’nlf<m . 17 

hesllverMiiHlcad hiiJlioti (I'j Katih. 

Jk'RUljitiilini; Mriipe juice and wurti pieservial l>\ lilsiiljilnte 

(pi bonnurd . .11U8 

J h'.tjinnisatton of solutions ml lie analvsis of tanmuH niatejials 

I'arki'i and Pennel l . .j io;i 

liclerueiit I'ompoimds, Manulaetuie ol (P) .\rni- 

hiroiiu . . 5un 

Ionise willi bald walei (lb Mnepliemoinind Heys OSk, 122ttr 
Manubieture ol -- - (}’) Ib-ss ... ink, 223 

with iiolmlimi; propel li.'s (P) I'ln-hm amlRhdiarilsou. mis 

lor scoiirlnu xvoo! (!’) Wolile.48Gr 

hetinnlnu tin iilales, Mcllnxloi-(p; (bddsclimidt 

60}/-, 704r, lOaUr 

Developers See under I’holoHiai'hic Devi’b'pors 
J>e\e.lopment , \etnni uj IInusiiljiliate on Hh'*j'l'nrd 

and Mees . , . . . . . 

wilh iliaininojdieiml biimi^Ve and-Seyewel./, . . 4'.nl 

ol the latent, linage (P) Act-tfes f. Anilmlabi , 2:11, H(l7/‘ 


Des 


■callin' 


li'imds eou'.iiniiiH piuleid- il') llaf- 


2 o:i 
8.'. 8 


0 I •} 
oi:i 


8;u> 

K.P.I 


lIJ.i 


n:{7 

H2u 

17<ir 

s:.i 


(»(>(t. 


H2.H 


40(1 

44-t 


ol jilate.s and lllnis (lb K' Hv and Jlcntlium 
of ]ilu)t,offiapMc pl,de'<. films. Ac (P) Kelly 
Tannlnu ol Heladn iluiiim - l-iimidre. 

Tin ory of alkaline She[)p.-iid . 

Dewar's nir ulmoridion method , \|iplleution of - -- to dis 
! lillulion III liiyh xaeiifi Wold iiu<i Losimitseh ... 

Dextrin ; Mannfueftire ol |)boiioura|)li leinnls from • 

(P) Cm lien di‘s j'lmuoajiiplies. Ac . 227, 277 

Molstpiiinit-. (P) tdiiaiid HeA . . .s.*)U, UD.sr 

Kecoxery ot irom luewei'. and distillers’ slop 

(P) Kohl .. 

Dexlims . Complete cimviT'-ion ot the Itoin Hlarcli into 

maltose I'lriiliach and VVolil . 

Dextrose , Aetioii ot h ludiS (Vroffeni'n on — -. Harden 

and Walpole. 

Action of - - - on seienioiis add. i)e Coiiinck and 

tliauveiiet. 

Decomposition oi - fiv umnioni.ical zinc liyilroxido 
ill preseme of m.'iabiehyde Windnus 

Ifeterminalioii ol. Dlassmann ... 

iutlucncc ol dilution ami oi otliei nUHors on osa/oiie test 

Inr —— Sherman ami Williams. 6411 

Matmfactiiroof ardiydrous-. (p) Wasnor.11(15 

p-lHulkylamlno!>enzhydralaimucB, .Manufacture of ■ - -. 

(P) Merck .«U8, (154 

0.c,-T>lalkyl-2-arylliydraziuoharliitiuic acids , Preparatiou 

ot-'. (lb liiiilioni . 443 

o.(’ -Dtalkyl-2'aryllminobarliiturlo acids . I’leparatioii of 

-. (P) Kliiiiorn . 443 

Dialkyllmrhituric acids ; .Manufacture of - ~ : 

(ib liuyer und Co.Dfir, 233, 054, 1002, 1232 

(P) Conrad . 44:ir 

(P) Eliiborn . 33(1, Him 

(lb MclsU'i, bueuisimd Krtlnlug . tK»r, 443r 

(P) -Merck . 107, 283. 330, Ordir 

(lb Hm-. Chum, ind in Kaslo . 2K3r 

(?) Trauim. OOar 

c.c.*Dialk.vb2.4-diimlm)*0*iixypynjmdim«; ITermration of 

- (? Mucck . 654 
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IND^X OF SUBJECTS. 
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N(»rlin . 1172 
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Eucalyptol-fornialdehvde compound. (P) Hcnsclike 
Eiicul.\plus . ('heniu-Hl discoveries icfiitivc to the 

Smith. 

Eitralyphiit ntaii/frinno V. v At and its essential oil . bemon- 

scented ironbnrk -— Raker and Smith . 667 

Euphorbium resin Tschirch and J'aul . k2 

EtiroiHi, Sugar prodnelmn of -- -. 797 

Eutannln. Thoms . 647 

Evap' -rating apparatus: 

(J*) DulTnor . 

(IM tlrove . ^ . 

(P) Juqutft. and lnt.ernat Desieratlng t'o 
(Pi Kestner 


820 


267 

68;}r 

839 

874 


P) RftV . 303 

(P) Smith . H73 

(P) Wnrren and other*. 873 

Multiple utiliBfltton of heat in -. (P> Thei»en 8. 624r 

Slughi effect-with auto*cnnden*fttion (P) Pracha 

ami Bouillon . 874 

Vacuum-: 

(P) Andr6 . 420 

(P) JUrgen* .6H9. flHIr 

(P) Oriiwav . 60 

Vertical - (P) Cinder. 910 

Evaporating brine : Apparatus for —: 

tP) Moll. J2lr 

(P) Rnv .....121, 315 
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fP) Deer . 625 

(P) Muntiipet and .launin . 840 

liquid* and concentrating the solids: 

(P) lamnox and Mackenzie . 803. 332 

fP) Lennox and Dawson. 606 

liquids, especially those which froth ; Means for-. 

(P) Drove and Haberland . 462 

liquids ; Spraying device for- (P) Lennox. 112 

liquids by steam*. Apparatus for -- (P) Morison 

462. 973r 

liquids t'n vamo. <P) Ungtauh.1032 

liquids in nocno; Apparatus for -. (P) Possburg 683 

at low temperatures : Apparatus for progmsslvely ——. 

(P) ChamlMrland .. 1137 

•olutlocM (brine). (P) Hargreaves . 646 
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Evaporator (P) aclioir . 873 

for lirnwers* wash, waste dyes, <P) Itonnox and 

Maoknnxie . 231 

multlpio clfect; Operating-. (P) Lanoeile. 973 

.Sugar — (P) Htf^wort nnd (V, and Wlshort. 866 

V’acMum-for salt sitiutions, dro (P) JUrirens _ 686 

Examinations in ohendcal technology . 1080 

Excise regulations re indiutrtal otcchol and inoUiylatedapiriU 786 

Exhibitions; (^ommiitoc on International . 1070 

Exothermic compounds; ProduoRon of (p) Hloek- 

more . 12lr 

Explosion caps : Manufaoture of safety -. (P) Qehrc... 108 

ill oorniAg house of m>wder factory at Blookbeok, lAmoa' 

sliire ('ooper-Key . 828 

of gunimwder at Tniloch. Horriss. and Blohardson, lAd., 

Dublin. Cooper-Key. 714 

at Nether Walstcad. near Hayward's Heatli. Lloyd.... 444 
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Thoinfwon . 609 

In tho Hydgwlck tJimpowder (k) ’* press-house iwid Inoor* 

poratlug mills (Jooner-Key. 1067 

of waste acids at Stratford ; Fatal - 284 

Explosion* with acetylene ; Causes of ——. (?aro. 1188 

In the alnminliim-brouze industry: 

Edelmann . 1086 

Richter. 430 

of ooal-g(M and ulr. Hopkliison. 526 

Flour-mill- Watson Smith. 54 

PrcHHiirc of-Pef-avel .^ ... 86 

Exfibrnlve and apparatus for its use. (P) Venicr. 611 

charge* for*sliells or Wpedoe* (P) ClacMeti. 40. 40r 

coherer-powilcr (P) Sohncbler. 40r 

compound * 

(P) Escales . 284 

(P) Ilathnwny. and Hathamiti* Co. 393 

(P) Talbot and Bhuf/tir. 446r 

fluids; Hiring-. (P) ■Riiherf. 876 

Macliliio for making grains or flakes of-(P) Dobbs 

and Pitman .1174r, 1176 

fiiib*tanees , Developing power and heat from highly 

-(P) Tejada . 684 

KxpIosivcH - 

(P) Ahem . 1116 

(P) Barth61einy. 6l0f 

(P) BIchel . 010 

(]’) BIoxaiii, and Moganltc Explosives ByiuUoate. 868 

(P) Dcmetrladc and others. 893 

(P) Dentiou . 1068 

(P) Oirard . 196 

(P) Iniperlall. 068f 

(P) LouU. S37r 

(P) Luis and Williamson.*.. 1282 

(Pi Mttcnab. and Ammonal Explosives, Ltd. 655 

(P) Kc»chko . 199, 468, 658r 

(P) Smith. 40r 

(P) Sparre, and Du Pont de Nemours Powder Co. 

284. 284 

(PI Venter .611, 12S2f 

(P) WestfAllaeh-Anhalt. Sprongstoflf A.-Q. 893f 

Addition of charnoal to - -. MumnU .660 

Ammonium nitrate-. |P) Boschke. v . 498 

Chlorate -. (P) Thomas .... 808r 

Chlorate-for mine*. (P) I^zozynski. 911 

Chlorinated-. (P) Thomas . f28r 

Completely exploding high-. (P) Von Dahmen ,.. 467 

nameless-for guns (P) Duttonhofer .. 611 

flolatiiious nitroglycerin.. (P) Bchaolitebeok...., 778 

Ignition of nltro-compound-In smoU-orio oart« 

ridges. Borland . 241 

Imports of hloHtlDg -Into Great BrlUdu . 868 

Japanese ——. Buposchnlkow . 444 

of low freezing point; Nitroglycerin-. (P) (Boessen 658 

Manufacture of-In large lAucos from tritflirot/t^noi. 

(P) Blchol . 186 

Manufacture of mlno-gaa-proof safety-. (P) Vol- 

port . 186f 

Mcas.iring velocity of detonation of-. (P) Mette- 

gang . 467 

in mines; Oestroylug noxious gases from -(P) 

Walker .609, 668f 

Mixer for-. (P) Auchu. 1116 

Modifying detonation velocity of-. (P) lilcUol.... 40 

Nitroglycerin -: 

. (P) Dout* Sprengstoff A.-G. 444f 

(P) Dynamlt A-O. vorm. A. Nobel und Co. 778 

containing nitroglycerin. (P) Weatfftlisoh-AnhalUtche 

BprengstofT A.-(J. 887f, 1116 

Non-hygrosoopic -. (1*) Boo. Anon, de la Poudrerie ''4* 

do Jlcn-Anin. 61 

Ordinance in Belgium. 1006 

Production of military and mining —(P) Dinamlte 

Nobel Boo. Anon. 497 

Recovering solvents used in manufoeture of ——. (P> 

Nikolsky . 868 

Researches on - - -. Noble . 40, 1003 

Safety -: 

Dynamlt A.-O. vorm. A. Nobel und Co. 867 

(P) Reschke .. 658. 1068r 

(P) Volp^ . 1006 

for shot and other guns. (P) Luck . 1119 

for t(»i>«does, (P) Sllberrad ....... 1006 
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(liBcharKo. Action of -—on cyantiKcn fiaud«chou 7«6 

funiatH*; Producing chemicals m the-. (P) Taylor 28 

furnuc«*H .svc w»i<fcr Furimccs 

fusion or heating . IToduclton of a charge of tiuiforui 

(■oinpositlon in -. (P) KJclIln. 

generator . Thcrmo'Chciiilriil-. (j‘) llaHHct . . 70fl 

gktw lamps: Making metalljc coniif«tlJniH bel.ween 
liglit-cinUting bothcH ami comluctorH of (i') 

Ku/el. ‘J07 

glow )am|w . Manufacture ul-with HicHiidescfnec 

bialicH of tmigtiten, molybclenuui. Ac (IM Siemens 

umi llalske A •<; . n:». y08r 

liicandeKcemc bodi«H of dilllcultly liisible loiKlmtnc 

iimtciuUs (I’l Ku/el . 8JI 

im-umieRrenec lamiw , ]''llaim'ntM lor - (l’)/.eriMiiK 841 
mcandiHcenee huniis with tungsten lllaincnta, (P) 

lieutH (biKiilUnllcht lies . 1 U>. v>27r 

lamps, Mamilacliire oi ineinuleHcenee — (I'l 

SienienH umi llalske A -iS . 213 

InniJ'H , Met.illie <'omlUeliiiu liiHlieH for Incainlesei'iiei! 

(D .IiiHt ami nihers ... 213 

huhtiTii.’ hieaii(li'»('eiie«‘hoilieH J<»r — < I*) Siena ns 

umi HiileKe . . . DIS/, 020 

Sf/’ alno IneumleHceiice 

Fit clto-anrtl\HiH \ Ke ol rota ling anode .iml inereury catlK*de 

in K»)lloek ami Sinitb .... J38 

Flectio-elK'Oiieal ajiparatiiH , 'rrealuig wtaxl tor use in — 

(I'l VShiteheiuP ami Maiimi. 

TJt ctiotles . .\t fUtiiillaloi - (I'l I'aliHoii 

Itjp alUafi I'lilonde elei-lvithHihi , lirev pIutuitMed --- 

i.'eibel . 

fi>i alkali nianufaetiire (I’l 1 a-nmla . 

ol alkaline lueiimiitalorh . I’.se ol ei-lliiJohe tlerivaln'i-s 
I'oi ttie Heparatitm td — (P) Kolmn Aeennui* 

laloreiiwerke ... 

Are lamp - * 

(P) Alhtem l')!eklricifiita des. 

(P) (teneral JCIecliie ( o . 

(P) iJeranl oml I'leiller . 

tor bleiu-hlng li(|Uoi' iminuhu'ture (Pi Kothtir ami 

(•adduin.28r, 37l», U>52r 

of carttou t'nelosed in iilatiniim or platiiiiim-iriihum 

IP) Oellel .. 037 

lor ejeetric Iutiiucch (P) J’riee and oUicrs ... 27J/- 

of eleelrlc tuinaeeH . I’ruleetive device lor-(P) 

jlavid. 11(13 

for eleetiolytic! anpaiatliK (I'l Kellner . . .. 4H2. .■•4r)r 

lOlecfrolytic tleixilariHalion of - (J'l 1-evy ... «li2 

Furnnee fur haking carbon - (Pi riiau . . 483 

ol pure giapliiltMor VimpH. (P) Cre.si.i . .KKif) 

niUBH for Kloiage balteiicA (J*) Kdison 432 

material for niereiirv lamps (P) Jbistian and Calvort 18.'’. 

.Negative Httirage battery— (P) Smith. 

Kotating — lor eleefro-ehemieal analvsis 
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of inefal on nietui i>latea (P) llill<‘ mol Milllei 
P.lectro'dc iui' itN . SInietiiie oi — |■.llIg«■J‘s> ami Uattn 
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Klcctrolyamg apparuliiH (P) 'I'lioip . . 
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I'oppadoi'u . ... . 

Amdylieal sopmalioiMrf nielalh li\ • Htdlaiil ... 

tpf dilute acid ami alkali Hohitioiis al low laitentials. 

Senler. . . 

PlnmbiKni ilue to— L.itli.im.. . 

Procens ami i>|/paiatUM fol-. (I’l l.n'naid ... 

ulwatcT. ApparaliiH lor llie - (P) N'areille 
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' Asberoft , . ... •’■’ID. 1033 
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Henson Maniilaelilrnig Cu 
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I'louy.eB. (P) 'J'lliiot and Magi-. 

Idcctrol) I le .1 pparat us 

(P) PnggH . 

(P) IlntUkh Hosiery ami Kleetioivtii; Hleuctung t o. r.Aor 

(]') DecUei MivimlactUltlig Co . 271r 

(Pi 'Hepliurii. ami Matliei and J’lutt, J.td. 

I Pi 'Heniulc .lU’O 

(P) Mcimuahl .381). \)nr 

iP) llilbor . 27 

(!’) Scoyoc .. 321 

tipparatUN . Jfilcctrodx's for-. U’l Kellner .. 482, b4&r 
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(P) (fabriub and HJeueh and Cuustie Pruceas Co. tl43 
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Electrolytic—«)«/. 

cells : Apparatus for feeding-. (P) Briggs . 321 

deprrslts, Obtaining muiki:t«I»lc —. (1’) Stncniet 

and Idoyd . 80r 

dr‘p<wHB on recessed moulds ; Obtaining -. (P) 

Frlcdheim . 

diaphragm (P) JtobertH ... 1156 

diaphragm cells; System oi working n group of - 

called “ caHcadc ” sysU-ni (P) Guyo. 646 

process 

(!’) Hargreaves. 380r 

(I'l Taiiiie and Pujienbnieh .1166 

processes . Producing ciiculation In -. (P) Kollcr 

and Askemwy . I27y 

reduction in sulpbmic ui'id solution Tafd . 222 

flolutioiis. Agiliituig appuratiiH for - — (D Clarke 766 

vat (i*> laimberl . 1162 

Elcclro-ortimwis , Continuous extraclnm of water and Juices 

by- (P) Mcistcr. Lucius and Jirdnnig. 127r 

Klecfro-pUitIng a|>paratiis 
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(P) Meakei .(80 

(I’l Potthoff . .322. :>22/- 
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lioilow urlnltH d’l J’ottiiolf. 223r 

llielaifl Ipl Seliii-lr ... 70lr 
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I'^ei'trot j Jies ; Maiiiif.ictuie of copper- (P) Cowjier- 
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Fermontu: Aonon of comproiBod (T^M on. Foi. 946 

Hftnnfiicture of-. (P) Johnson nod Haro. 947r 

Metallic-. SabntliT. 717 

Forrtc clilorfde: RedncUonof-by zinc. RandAll. 888 

hydroxide and oxide: Paoudomorphs of-after 

furrlc sulphate. Veaterber®. 767 

sulphate; Formation of a -from acid solutions. 

Komar . 330 

Ferrlcyanoiton violet; Formation of crystallised-. Ilof- 

inaiiij and Arnoidl . 

Ferro-allovs : Production of low-carbon -. (P) Price... 

Forroboron : Preparation t)f boron sulphide from-. 

IToifmann. 

Ferroclirmnc ; Dcoarbnrlslnic-. (P) Willson AlmnJidura 

(’o. Von KUaelttmi and Seward. 

Ferrocyanldes ; Decomposition in phoiogtrapluc ijrlnts toned 

with ' —. LennUre. 

Maimhu’ture of alkali ——. (P) Davis. 607 

Manufacture of — — from cases. (P> Kcld.028, 1044r 

Maniifucture of-from CAS-pxirlfylnc nmsses. (Pi 

liellowltacli . 1096 

Ferroryanocen conipoundrt ; ItedncUon of blue—“. Kuhn 605 
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Haifpt. .118 
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Preparullon of carbon-free --. Pohorts and Wralpht 530 
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Fcrroplio’^pliMi iift : Manufactme of-. (P) (Jray. 1050 
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sulphntc. Detcrmlimlion of- Mathewsonand t'alvln 912 

sulphalc: ISlcctrolyUc production of-from 

Hcnle (P) Reed. 856 

sulphate HohiUons . Prcpnrlnc and fecdliiK-. (P) 

Wixford . 72 

Feriniser: Mancaiieso as a - Rcrtrand. 83 

WltroRciiotig product suitable as — (P) Soc. d'EIcc- 

trochlmlc . 1069 

Fertilisers. (P) (‘liJsohn .647. 7or>r. 70f>r, 89ftr 

Drv — from sinrnr works rcHldues (P) Lallcumnt.. 997 

TiiHcciicidc - -(P) Jcnkiicr and Pli'>l . 776r 

)n Jiipaii . 84 

Maiiufaotnr<‘ of- 

(Pi (’arlson . 868, llORr 

(1*) t’rone and others. .127, 1108r 

(P) llooton and Woble. 699 

T’.S. census of . 1162 

Sefi afso tinder Manures 

Fertlllsim: , Ulstrlbuting septic tank effluents for-. (P) 

Harpci . 863 

ITlihsatiiiii of insoluble potash nilncrats for-(P) 

I'loek and Mehner. 898 

Fibres . A]ip:iriitUH for treating - with liquids (P) 

llansdtnf. . 

artificial; W.\mifnctun> of - - from celliiJoac aolnlloris. 

(P) Fricdrh'h . . 

arlillrnil : WasbiiKi oTid (IrvliiR-. (P) Friedrich.. 

Bchaviom of tc\(ile-towards metallic salt Koliilioris. 
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lilcachhij' natural — tor paper inaklnK (P) .loovc 
from t»rooni , J’roduejmi textile ——(P) (tcnin and 
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from « i Uiilosc i ininunmoiuuni solutii^iw, Production 
of (P) Hoc Anon la Sole Nouvcllc . 
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from coiiiHtiilkH. Ac : J'rcpar.ition of -. (!') 

ISlaiiiis. and Fixid and Fibre Products (‘o . 280 

from cotton seed and other wiiRte , Iteeovery of -. 

(IM Minek and Rarth. 16 

crude, Iictcrniinatjon of ci'lluluac, lignin, ainl cutin 

in-. KoniR. 1069 
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Sotla Fabr.80V, t0t2r 
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from Madras . 5'11 
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Mather . 864 
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from reeds. Ac. , J'roduetion of textile - (!’) 
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AMOciation .. 

.Solvent for scpsinitinu bnst - (P) (-olahan . 177 
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Fibrous aggloineraU'S . Vulcaniacd •- (P) f)e Caudoinbcrg 1161r 

matorlal; Apparatus for obtaining - from waste 
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(P) Knopf and Bremer BaumwoUwerko . S17 
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materials ; Washing and rinsing machine for-, (P) 

Bernhardt. OSr 
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rot, and fungus (P) Hasseimann. 68S 
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Hiwlin . 16f 

Filaments, i'nrbon - for inenndosconce lamps. (P) 
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retort and brick. (P) Uognler . 84 « 

Fireproof surfacing composition (P) Crowley and l*ayne iiiio 
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woatn. (P) Bandera . 268 
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Kiimpf . 8 
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Fixation ; Theory of-. Sheppard and Mivs. 664 
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Bain and Batten . 605 
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Flavouring extracts ; Htandiirds for.. 651 
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S rodueta of and materials used in — (p) 
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-mill explosions and dangerous dusts Wotson Snulh r>i 
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McreTle 
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887/'. 604r 1 
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(P) Burton, nnd Cambridge Scienlliu? Instrument ’ 

<’o. 1210 ' 
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draughting. Porter . j I 
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llclation between -- Franceseunt and 1 

Bargelliul . 1088 I 

Theory of Woker . 880 I 

Fluorides ; Production of oxone by electrolysis of alkali-~. ' 

Pridcaux . 185 ! 

Fluorine ; Action of - — on chlorini). Lebeau. 084 ' 
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and Dcrrlon . 460 j 

Flux for extraoUng metals from ores. (P) Oijt.enRolm 311), 86ir j 

for treating cast iron, Ac. (P) Davies. 1152 
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' compound. (P) Btephan . 232r 
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Viwwinkcl . 44,3 
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• Function of-in the caramidisutinn of sugar. Trlllat 191 
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(P) Bayer und Co . 1003 
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Produidlon of sugar from - - Kuler . 190 

Therapeutic preparations of- II') Ibweiiberg_ 1067 
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I Ah’obol nrodiietion In. . 

' Fuel (ram* ol - - • . 

j .Manutaeturing tax on alcohol in . 

I I'ine luKivafion and tiirpcntiiU' prodiiclion m - 

, Trade of-m 1905 . 

; Francke-Tina process for reducing silver ores. Fox. 

I French West Africa: Rubber industry of... 
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juiei*s ; Desulphurising saceharlm.. (!’) Burhet , 

’ piiciiH ; Detection of malic acid in • - Kunz . 
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Mesirezat . 870 
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ah ohoi from sterile-. (P) Bnienneke . 8.5 

I juices. wterliising- (P) Mauveruay . 049 

I ITescrvatiou of-(P) Sherman. 774f 

I Itijcoverlng oil from oleaginous --Tanqucrel .... 701 

' svrufM or extracts : J’reparation of ooneentralcd-. 

' (P) Volz . 332, 652r 

Fuchsin. See under TrlpUcnylmethane dyesluffx. 

Fuel; Agglomcratumof- (P) Tavernier and Oulmau.. 865 

Artluelul-; 

(P) Fugle and Cahill . 876r 

(P) tiraysun . 306 

(P) hit. Patont Fuel Syndicate, and Slmdiock .. 1210 

(P) Kuess .9l8r 

(P) befldbuaicr . WJ 8 r, 919 

(P) StlilRSen . 169, 747r 
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Bouse and Cohn . lOr 
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Wliltworlh. r.td,. and olhcrs . ;m 4 
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lllast - — 

(1‘) Fioilinghftm Iron uml Mice! Co , and Mnmm' 


lOKiJ 


10H4 

974 


M7r 

40r.r 



berg . 




D.'Gr 

(P) 

Jlccksi 

■her . 



1049 

(p) 

Kemp 




270 

(!•) 

Kcmii 

ami 

Kiii'man ,. 
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(P> Kdison .8r.lr 
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ior calcining bnoueffes (P; perKcndal. I20r 
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Controlling the temperature of fusion-, (p) 
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(P) Harvey . 
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WlHeox. 26 

for drying and carbonUing brluuctten. (p) .SachNischc 
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(P) Schneider el. (5 |h . 1054 
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INBBK OF SUBJBCJis. 




MethylAuthrftquinoDu dorivatlveii: Mainifaoturu of - 

(F) Badittclic Aniiln und Soda Fabrik . 

Metbylenc Azure. Sm under Tblazlne dytwf.ufru, 

dttauimU’ , (lottoii and balf^wool ImpreHnatod wiHi 

-. (?) Mm-k. 1144. 

Grc<i». See under TJilazliie dycutuftn. 

Methylpejit(»eg; Fnwence of - • in BC‘ommi)uy root. 
Jtequier . 

McUiylcpartenuum fiydnrMdoB Mourou and Valeur . 

Moxlcti. Mineral exports of ■ - . 

MJcii, Mnely comininutlnp - ■ (!’) l^obler . 

iMilveriHution of-. (?) ’I'iHer. 

Miiiroeor.nii> which form? ” fruit esters ” Beck. 

Micr»)‘OrgnnifimB : Action of romprcsiieil Bases on tho life of 
-. J’’oA . 


PAUE 

:t6H 


14 

:i» 

It2‘2l 

IM 

■18’? 

11)1)0 

t)t'. 


I'roperticH <if - 


(F) 


rtl); 

o-i'ir 


toiio 

1000 


00 1 


”70 


'.II/- 


MiddlingH; lUilisliig nutntiv 

Apostoloff . on; 

Miedzianku; Klectrolytlc treatment of copper ore at .. 

Stofgor.Il.'>7 

Milk , Absorption of odoroiifl maftcrs by-. Bordas and 

'I'oupluln . ().. I 

AlkaU-butyrometrie irndbo*! foi determining fat in -- - 

(P) Sicbler. VI(V 

ronoentraUng- d’) Wiirin. lino 

roncwntrutloii and prcBorvation of- (p) Jouiuu’ 

andBoide,.,. ... i.M 

Condenaed vc«etHl)|e -. Kataynina. Vin 

Dealccatloii of- 

(?) llaliiiaker . Hr: 

(?) KnmmenimJin . lOi: 

Dcalecation and prcservulum of-. (f) llAvoriol 

and de NevtiU ... . . :oi "^ 7 / 

l)e(erndn«tion of protiMdM 11 ) - 'I'rdlat and Saiiton. uo;) 

J'deetrolytic fri-utuieid ot-. (P) Williion unt! othen DO'i 

Jlxlr.'u-tKin of jiiitk-HUKiir and I'anein from • - - (Pj 

Hutinaker . . 

Food product, from — (I*) llalnialcer ... 

UoinoKcniHinR bleaker for- (Pi P(‘‘ltpi<iu‘ 

Malted-• 

(?) Soe l-(; bait. 

(P) Terrieii . 

powder , Miimifaeliire of — 

(P) J>ui>onl and others . 

d*) lluec'iiiH . 

jiowder ; J’ie|iiualion of — tioiii wliule milk (P) 

lUickii and otliers. . 

j)»)wdf>r and 711 'odtielH d’) KammiTniann. 

Preparation of artillcml Inimun-(I'j Jloig.-ito uml 

.ICHHOp ... . . 

prepiiratloiiM, Mamil.ietnre ot - ( 1 *) Hzokelv im ) 

Kuviws . . 

Freaeiviitioii of-lor u sliort time. (P) Pr' tenii 

nreavrve (P) Harawju, and Boe’irirtger and .Sm line, l.ii', 

lYese.rviiig - (?) Jiing. 

protluets . Production of - 

(P) Simpson uml .liu'ksim. 

(?) Taylor. 

proteins , Making threads or sheets Irnni — . 

'I'linpe. . 

KediicluB -- — to 11 drv pov\der. (I‘) (I'atlmjaim 

ollnrs . . . 

Ropv icrni' otatiini oJ • —. Tlarrl'siin 
Hepaiiifois ii'idvilM'ral — 

fP) /\k‘ 0 'lKi)iii"'t .St'parafor I'l” ? '1. 

(P) J'roHiiis, nod AkI pinm'istrr and Wains 

.Ma-kln Or . ... .mW 

sterilising iP) Tuiiier .... . 10 

SiiliHtltiite for -• Irom oil-caki K tP) .bwing !2 :i 

sugar , Kxtrii' tiOM of-tiiun null), (P) llul.m.iki i RO» 

triuitnd with lu’drogcn pi-ri'vidc. Adam. ".H 

'ITeatmentoi --- (P> Pfeiil. f).'.j 

Mineral il'jpoHltH in t'umlierland. IJ') 

e.xporfs from Jlra/d . 77 

e\porta of A!e\ieo. . . 

indnstrv of Ansina . . . s.'Oi 

mdiisti'v ot j\e\v Zealand. 70 

industry of Pein.lino 

industry of Sweden . sHu 

oils .sVc under dlls. liydnH)avlK>n 

production of Viwtrulia .. .... loi.s 

production of BosiiIh . HI i 

produetion ot rjioada . . . . :dK 

pi'odiietioii ot t'lirtluigeiia .... . <dl 

pusluetioii ot ttermaiiv ”77 

prodiietiim of India. 104 n 

produetiuji of Italy. 77 

produidioii of .luinui .... :i77 

pnidin liou ot New SjiuUi \Yahas idl 

prodnetiim of t/uvhee ... 70” 

proiluetiftii of Gurensland ... .... 4‘n 

pmriiicUon 0 /Southern nhodesln. rt4n 

production of Spain. g:i :5 

production of Tasmania . .77. 1220 . «I.*) 

prodnctlonof the 1 toted Kingdom . 2d8, Iff*! 

productiemol (he I'nltetl Stah's. 121 

resouret ‘0 of Algeria. 

^eaourcTB of t.Jeyloii . 933 

springs ; Kriudmnfttloii of the rarfl gAs from water of —— 

Monreu and Bldttard . iZ'Pt 


<P) 

and 


lUIr 


1 100 
<•02 


12 to 


PAOK 

Mlucrat —rout 

washing niaohlDi*: 

(?) Hardy Patent l*ick Co., and Kayncr ... 1210 

(P) NlcholM .090, 1154 

washing and aeparatlig; upparaltis. (?) llowatt. 816 

waters. See under Waters. 

MinenUs ; .Apparal uh for wushing and siqiorating - : 

(?) Sijiitli . 664 

(?) Z.iinmiT. H64 

Itrylug apparatus for -. (?) lloblnson . 7 

CoiusnyHling-. (?) Stilnmi amt otliom. 800 

KlectiorjH<T tor (roaling-. (?) \h- Montrf-ix'ux .. 767 

Kylraetinn of metals fiom-. (?) ((ut^jiwohn. 76Bf 

JlediK-ing —— b\ eurhou monoxide. (!’) Gronwall 

8&U, 035r 

.Separating - hy tJotatioji. (?) Kirby. 184 

Scparutioii’ol- (?) Stilniaii and otliora_800, llOlr 

Treatment of - (?) Kyluyt luid Hyhcrt. 643 

'Inuitmcnt of comple.v sulidiide-. (?) Ituinhold 

and ?a(elmi..325, 766r 

Wii-shertol . (I*) NtehoIlH .000, 1164 

S^»i^^lle| for earthy-for tin- ceritmie industry. (?) 

Uoiibnml .. . 874 

Wet Hcpaiation ot - (?) SuJmau and Picard. 220 

.S'cc ahu under Oris, 


Mines anil •inarr 
Part 1 

Mining de;i<iH , 'ri< al mi nt of —' 
iinlU'»try of TSew <‘al»'ilonm . 
iMiUtsIry of .Noi w/i\ 

Mist. I’leveidkui of i ooih'itsatloii 
M:\er lor e\plo-.ivis, (P) .\iie)iu 
V'llnal —- (P> We.sDake 

Mixing. .XpfiaiatiH* ior iigit;i<ing 


(Jeinyal nport and statlstie'-, 1905, 
(P) K(T^)pers . 


(P) Piidiralm .... 


691 

086r 

877 

431 

267 

1119 

41S 


ami-. (?) Trent 

* M. 257r, 58lf 

apparatiH loi div matenala (P) Haps . 806 

liuiiids mi'ch.uM'MlIs (P) perlierndi and Scluoder.... 107 

iiunids III picdi-t. I nil lied pioporlion . /tppuratus for-. 

(P) .SeJiiim.i. her . 118, HihVr 

machine (J‘) .Miiiid\. llroadli v. und Khoclts. 266 

jnilpv niii''HeH M .111 diluting agents , .tfijiaralus for- 

(]*) hrosi. 944 

Mivlure of g.iiU'n 01 Napoius with Iniiinis ; Produeing a —— 

(P) Meyersi*. rg .1209 

Modern Violet, .sgc under (iallocv.mliut dye.stutfs 

MoltiLi-iiiiig nl dvesllills, <ye . i'acilitatillg tlm -. (?) 

W( -<i. i f .tmliiilalu- . 308 

Momture . Ind.eriiun.i(,i<iii of -- 'jpcci^lly appUeuhlM to 


780 


Ifom sugar (P) 


eoriliti Inifire 

Moltisse.y . \ppiiintn.H tor extracting -- 

Inlettiv .1228 

< olouriiig iiiaitci trom - W u-hardt . 087 

l;eeol/)iisii1i(ui 01 rune lor analysis, ('diet and 

I'lileUIfg . • . . 000 

<li8(illci\'. ‘'hemical control oi a cane —— (iongora 830 

Idiininatioii ui invert imgar in-liy fi‘rmentation. 

Pellet und Pair.uilf . .^. J90 

J'Atrai'tioji o| sugar from -. (?) Jiiitt.istuDl and ilU 

Kotelti '644 

l•e^ulc 11 l.ltioll oi cMiu * llarkii . 831 

?reriai‘iifi<>n ot-lor h rnumtution (tarharliil..,. 1160 

|{el•ovI:y oi iiifrogi.iuiuK matter from —after 

removal ot ]iotash V.isseuv ... 823 

Heeovirv of hiigui from — Andtllk. 000 

Sneroie and r.ithmwe |ti inothiT IliiuorM from tho <lr- 

KiceteiiilP-idnm of Siidrllk. J109 

.Mol)< ndo li!H'-iiit ml Spem e .1067 

Molyhdmimn uinl iillovs , l’io(lu<-tioii oi - • . (?) 

lhado'l, and IJectro-Mi(allurgicnl (‘o.1164 

l»el(’rimiial.ioii ot-. Jiarroeh and M<-lkl<'johii . 1170 

ineinideBei-iH'e liodjeji. I'.hadnc glow iam|>M with -. 

(?) Siemens iind Unlske A •((.115, ftORr 

•Tiiangam'se alloyfl Anivaut. 8.i9. 1047 

?repflrHllon 01 lused . Hiltr. and ti.irtuer.1100 

Molvhdemim dioxiile ; Jiedui'tHin of - —• l>y l*oron. Du 

.iassoneix. 866 

' tuheide , New - - W'at.t.s. 1106 

Molyhdic load ; Hi'dindion of hy inolvhiiomitn in solu¬ 
tions (hiicliunl . 1146 

Titrallon of re<lueod sohiUons of-by iiermanganate. 

(hudiard .1146 

Muinir.ilo , Ueeurreime of-in Tnngganu Lock. 183 

saml .. . 811 

sHiHl , Treatment of-to obUiin thoriuiu and cerium. 

tJarelli. 6S0 

MoDollthle, lank, Aiipheutiun of the - to glass nmlting 

furnaces (?) Jj«-eoinle- KaUcur H Cie. 1147 

Mordant, Laetn-(?) Clatlln . 08 

Muidanling apiwirfttua (?) Vontar . 810 

tissues; sidwtanco for uso in-. (?) Nowak and 

others. 047 

with tannic ai'id and antimony eompouoda. (P) 

Klhardt.-. 1091 

wmil, ProecRHOf-. (?) NItrit Fabrlk. 426 

Mordants, Bidvonts for and mordanting powar of metallic 

- Hcemmnn. 1089 

Maiin. -S'se tinder ?yron<' dyestuff*. 

Monuifa oteiferu : Heed* of —Drnhblo . 483 
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Morphine. Knorr ami Ilnrleln. 4iM 

alkyl otheni, PrepuratJou of brotualkylahii ul -. 

(P) llinW . 44.'. 

Colorinietru: Uett'niiliiatloii of-. (hH)r^uei and 

(Jjwrard . 771) 

<kjlour reaetion of- Itadulwirti . IDD 

Resolution of laetic add by- Irvine. Vl7 

Separation of- from jilycerol Holutlon. tJordlu and 

Harrison.Uu;4 

ortar. (1*) Tleique.J14H 

Moss. White-liir fuel In .S\v<-den. I’alniberg.. 

Motors; rruduction of a workius niPiluiin for internal 

coinliuslloii —— (P) Winand . 747r 

Mould funoiiiR which ilccompo9i*« paraltin wax Hnhn.. H7>t 

Moulded booties (silicon carlinie), Mami/acfurc ofsojid - 

(P) (tcbr, Siemens und Co.:{7r>;' 

Mudlage fomiaiion , (Jause of-in “ WelHshier ” Sidioii* 

feld . 771 

-forniini{ bacteria obfiervt'd in »ui.Mr nmiuductnre, 

donnennann . 70('. 

Mucor jitpmiiru.s . CernientHtion li\ WelnmT ... . ll'li 

Muennn oil »SVe under Oils, fatty 

Miiflle inrnaecH fen enamelllny (1*) CorsbiKdi . . D.H.Sr, US'> 

for pnHtiK’inK Miilpliult and hydrocliloric acid (I'l 

()el>l«r. .. . . .Oh'* 

Miiines : 

(P) Oihboim and uthcra ... r>.mi 


(!’) Jncaiidcsci-nt Heat Co . and Snuillwooi! HUn. 
Multicoloured (lyp ctfeetR on woollen fal)ruR; Prolnetion 


of - ---- (P) Heeke. H;- 

Muscovado HUjtars .See under Sniiaifl 

Musk; Presence of an odorous ketone, imiskoiie, in - W7 

Muspratt laboratory, Liverpool. 107!) 

Musturd oil. See under OiIr. esRenti.il 

Mustn , Detenninutuni of tolul aenht\ iil Anriiieii 1^012 

Jnvenuon of siieroie in- Mafhien .. Ut-'’. 

Myeodermn and acetlfvinn bactena, S(*paiatioti of - - 

in beer Berasten. .... lirtd 

Influence of-on \ejist Kos'^own-/.. . . uo:*. hiiu 

venst , New variety of ns a cause nf ^ake di:«<‘ase 

Takahashi.lUhi 

Myrrh , Kssentlal oil of-I.ewin.Rolm. 

Mysore, MnntfaneHr- in . II.M 


N 

Maudtna dotneHluui, livdrocvanic acitl Iroiii lea\et^ ol 

Dekker.inud 


Naidithu .S^e uvaer Cils, Jiyilrocarbon. 

Naplitbaleiie. .Action of -- on copals. Colhunicr . .. Ulh) 


Apparat-ns for removing — 

- trom coal ga*' ild Cie 


J'ans d'J'lclairane «‘t «h“ 

Cliantfagi* pai le (ki^ 

11 

derivatives and dyestiills 

(her<-|ioin (Id HadiH« lie 


AniUii und Soda Pahr 

. . . . . U22, 

1)1:2 

♦lyistUJI; Manufacture ol -- 

— il') Hadiselm Aiiilm 


nml Soda l''.ilirilv 


1 n 

Itenioval oi from co.d 

l£.«S 


Cohnan . . 


liO 

Wliife ami Harm'ft 
White and Clary 


Ti.s" 

5" 

A ouiig. 


(Ml 

NaphUialenesUair^nulphotiic acid 
Twltcliell . . 

In the chemistry of fats 

:521 


Naphthimidazole derivatives (P) Vet -iht I Anilinfal*i 

T.'.u, '111.:;, IM-J, I2ir» 

..-Nnpbthollavono!. Ste under Piroiie <l>eM(ulW 
a'Naplithol und lien/upheiiunc chlondi*, Condensation of 


- Shninpton .. ... . 74t> 

and p-diHinmef , Indopln’iiols and BUlphidc ii>eHtiil'.H 

from - (P) Rm.]7fi 

Nai>hlhol»; Dislnleclanl^ from — —. .Schneider. . . (K)& 

NuplittKwufruiioI. See unde) Azliic ilyi^siutlu 
J il-Nnphtii.vleneuri'ahyilHixVHiilphonie acids ainJ :i/o dve- 

sintfH theielioni (Pj C'mHellH und Co. 7r>l2 

Narecliic, InvestlKation on-'ranihiuh and Jm-nci tuoa 

Natal . Hluckwattlc hark tradi: of — .r*4S 

Import Wade of-in ll)0f». iPJb 

Soap for wool washiiiK iu .. SIO 

Kernst lamp, TonipiTuture of the — —. llurtinann. . tdi;i 
Xerol; Identity of iiaturul und arlillnal —~ Aon Sixlen 

und Trett. 

Preparation of - from linultH)! y.citschcl.. . . f>f»7 

1‘reparoUon of pure —— Von Hoden and Trrlf . . niM 

New Cidedonlft; Mlnlnp industry of « -. :t77 

New South Wales; Mineral and metal production of b4l 

New Zealand ; Export, trade of.. 44 

Mineral Industry of.. 7« 

Petfoloum In.. d:i4 

Platinum iu — -. U*i!4 


PAO 

Nickel. Action of sUloon chloride, on■ Vluouroux- iU 

ullove; lilectric manufacture ot “ -- (P) (Jin .... 21 

omtimony fdloys Losiew.. ... . 4: 

, Apjairatus foi ontainmp -- - tiom nick<d enrbotivl (J‘) 

JiUnner. und Ihe Minid Nickel Co . .7d 

-chromnim steels, (.tulllot. .. Ji- 

1 -cobalt ores . Sohihilily of ■ - - In ninmoni.i Hjuu'h 55 

[ -copper alloys , MHiiulaelure of iP) Mout‘11 .. ,. 21 

' copper matte, Hidliiinu — (P) Hylmaaic in, aTn 

1 4M 

i -conjaT matTicatment of- (P) .lolin^on . . hi 

, Dcfeeiion ol Rt !cl)ar'i. .. 

1 Dctennin.ilum til stuull <j;mnlitteR ol —in orpaiiie 

Hiilmliinceh Aiiinl and Harden. 4! 

I Dislnhution of-in tiahir'- kiaul .11' 

I J0h;ctrlc luaiiulHctun* ol- (Id (Jin . . 2! 

I'llrelrolyUc sepuiatiun ol trom copian (Id 

I Hybmellc* .. . .... . ! 

' l-lxtraction ol-ftotn ores and o.vidiscd jmiltcs (P) 

; Metals !<Atia>'1ion ('or[)oiii1ioii.II! 

iiulusliv in Hfi!. . 2: 

-iron i.iamjaiieHc rnrlnai nlloji' (^aijanlei ami others : 

-iron roaiiwaneHe alloys Rmhloll.lU! 

1 mattes. Treating oxidised - : 

(Jd -Maclvor and Fradd. 5' 

; (Id Metals Lxtrn'dioii Corporatum . . 7o 

, or<H. Chlonnalmi; Ireatiiicnt of ——. Itut.lierford .. M 

! ores, Treatment ol . 

I (P) l.anizer. and Moiid Nickel Co . . . ‘17 

(P) Maclvor and Pradd . .. .. .'>41, 5i 

Itecovery of-from ores (Id Rninbitld and otlicrs 

I jiltttmv uppavatius (P) \j1h\voiI1i, nml lldeam Sluraae 

' ihitteiy Co . . 4J 

I PiodiU'lion of- . . .. . . H 

I (Id Klnorthy . «■'> 

(Id I.niice and Idwoifliv .. .... 2 

leaclion, J)elica(e—- (JroHsmann and Scliih-k . . Ik 

Trcatiim nninn.ls eontalnin:.',-(Id MHals 

I I'.xtruet.ion Coriioi'utinii . . ... "OUr. 70 

AVet extraidion ol (Id Seicle ... . . h 

viire. Strneliiral eliaii'ics m at lipdi ti'inpeiattircs 

! I'ariHiUer ... ... .s 

Nickel oxide electlude iti 1)|.. .1 uni/ner-P-dison aeeniiiulator ; 

Hehavioul <tf 111 " - -- ZediKT ... T 

I salts, H>d!olyHi:< ol - ill lileHOlic ol iodides and 

loiiales Moodv .... Id 

1 salts, I’eriodie ]d>< iioinena <liiiiim eleetiohas ii| — 

'J'liiel and AAdndi'lseliniiflt lo 

, hdieidtB CucrlltT and Tanmian . ... I 

( .Nicotine, umime and hpaiOiiie, liifTereuti.ilioii of 

I Kciehuid.•’ 

I ]) Mtranilme P.ed .See under .\/o il.\cslnils. 

1 Nilralt s from alnnNpli. je. Kk etue production ol - . 

1 Tliomiwoii . I 

i l)e(enninatu>n of ■■ ■ - Smn.iit . 1.'. 

. Determination ol m pn senee «if nitriles i;ij»<di 4 

J Direet wYiiltiivis ot • from thejr element-, at oidinaiy 

li'inperatiiies PeitlnioT U 

! i'rotliu'tion of - lioni atiiiuspherie iiitroK'n (P) 

Hnmler .... HU, .HI 

Prudintion of-h\ eleeLroUtu oxidation ol ammonia 

, Tiiiube and Hill / , ... . 1 

Nifratinu' appiiiatus. Aiilomain iimneision of tofloii tii 

cenlriiiunil — (Id Uolisludd . . . .Id I, HJ 

] Nitralion Witt.nnl tileimaim . . .12 

* Nitle, \ii.iljsis ol Hciisi niaiiu - - t 

i |oss<tl -- - III chambi-i plo<■l■^s In'lis . I 

>j'e n/\i> iDidei I'ot.c.sKim mtialc Sodimii intrale 

j Niliieaeid, A)»paiatus ir.i makiiiK —- (P) Hrimler Htti, t14 

j Colour ii aiTions ol - Id-iehanl ... 

Con<'entlation ot dilul< 

(P) Clirrn-I'aliitU 111im-I'.li Ufion 2l.s. kdOr. dd 

1 (!') rollett. 

! Iieiermmation of • — MeisiTilieiim r ami lb im 

! l»et.crMiinu1ion of - — m liydrodiione iveid (Jottllch.. H 

l)ire(t syntliesiM ol - - from ils eli iuents at ordinary 

tempcratiiriH Jlcrtliclol. d 

Inthienef' of nilrtnis acid on oxidation l»v- Hcyuolds 

and Siiliditte. (» 

Maiiufiictutcol -. (P) Puuhiiu. 7 

I Manulactiu-c ol — from air' 

I (P) Cliem Viibr (Hadberk. 12 

(Id Piinimy .75H, 7 

(Id Pauhim, and Chem l‘'abr (JIadbeek . til 

(Id HalpcUWB.'lure ind Ucs. d 

Proiluctimi ol " - from ftlim»splieiic nilioKeii (P) 

Hrnnlei .Hll, H4ti, K47r. fi4 

Production of cuncentrated-from idtrosiilphiiric 

acid (Id Norake Akt. f. C.lektrokeiiiiHk liid., 

and Halvorbcn.H47, 114 

ITodiiclion of——from nitrous Kiwes Klaiidy. H 

Keactions ol copper eontainiiiK ollu reiements with-. 

MtaiiHhii' .45. Id 

Iteinoval ot Tidrotis acid from coneentiutcd- 

iHllljcrrad and Smart . I 

Nitric anhydride. Prodiietion of - from air (Pi 

Kalpelematir*' Ind . 1^ 

Ndtrlcoxn’e: Auloxidiilimi and oxidation by -—. Mandiot HI 

liecnmisHition velocity ol- .leUiiick. 5 

Determination of--- -m air. JjC Hlanc.. H 

Formation oi .at high teiiH>crfltnrcs. Nenuit .... • C 
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V., 1. . *‘AflK 

Nitrir oxldt* cimf 

Production of- from nlr (P) PnnliBK . 75« 

of-m ff’ilpluirlc Hold. 'I'ower. 1043 

'i'bcrmu- formation of - - in moving pasrs Finflicr 

ami Marx. g 03 

Nltnde’H of zinc, aluiuiiiimn. mnl iron Wliltc nnd Kirwch- 

I'rann.]100 

NH.nflratlon : Inllmnui' of orynnic matter on —- . Mtlntz 

jind l.silnc . 27I> 

wlHi n-lcrenix- to scwri>j;<' ininflcation fltlcU. 270 

Nitrlli'H , r<ni\<'i(mg - into organic arnl Halts. (P) 

tJolil uini Sllh<‘i‘Hilii'ul(‘ Aimt ..1007 

NUritc; Mjuinfaclun'of-. (?) PiiiKfrlil. 1220 

Xitriti'H , ProdiK I ion of-(?) IladihclM'Amlin tnul Soda 

. .H47. 027r 
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and (•arnnn . 702 ^ 

Olive Imveii Canzonen. 

marc : Kxtruftlon of-witJi carbon biauliihide or 

i-ctrachlorUlc JUrKciiBcn . 9 ;^^ 

oil. Sm OilH, fatty. 

Ontario; (’oprer ip-poHit In.. n 99 

Open-lic-artli proccus »S>^ under Htecl. 

Orange; Formation and diBtrlbulion of terjamic coiu|>oundB 

m the —— (’harabot and Faloue. 390 

Ore brliiiiottes ; Manufactiiro ol - 

(D Noli and Traiucr . 917 

ll’) Hi'hiilte-.SU'Inbcrg . 10r>lr 

com-cntrutinu machine^, (!’) Wvniu* . 
concentrutloii 

(P) I’liiipman .. 

(P) Schwarz Ore Tri-atlng t'o .. 7 .s. 78. 78. Th. 78 7 k 

(P) Sulniati. 1 istr 

(!’) Sulnian and othtTB .. 37Kr. 8*50,'ioiur. 

(P) WhulhauBen. flOHr 

enneentraton*. (‘entrlfugal-. (!•) AdamB.V.’ Jir ,2 

ctUKhinfl . Separating and eoncentruttng deposit.* or iaii- 

imrs from -. (P) Hutcluimn . 431 

crnshina, VVashMiK ami eoneentrating inetall.ferous 

deposits fn»rn-. (P) Jliiteliingu . ... ;^7 h 

diiHt. SintfiiiiK coinminiiled-(P) Davison, and 

221 
74 
r.l2 


Ainerleaii .Sintering Co . 

flotation , I'li\HieHof - -. Swinhnilie and itudorl 
10, later (P) Uoilcuu and Sherwood .... . 
roaatlnji furnaei* 

(P) Hdu’iiids. lO.'VOr 

(P) Mmldein . 

(P) KuKt.■ ■.. 

(P) Sunlllippo . 

roasiini; fiiriiHee . Itotarv — . (P) Hleurin 

roaHtiiig furnaee . 'riJImg-. (!•) K.lwards.. 

rtiasliiig and o\id'Kinu apparatus (P) IfiiUerlleld 
Kepumtor (P) Moore 
sepurutors . Ceniritugal — 

(P) Adams 

»>’) • . ' . 
separator and ehiHsifler (P) Sw> iiy and JNueknett . IDfiOr 

separator, Kl ftio-magnetle-(p) Wurinbaeh . 3 

separator . Maunefie — 

0*) Cjbiidal ... 

(P) Imperial On*...^ 

(!’) Ma**i‘limeiihau Ansialt Humboldt . ho, 

si'parutor . el, nnignetle - (p) Odling and .lainle- 

son . . ... . 

washing and separating maehlne. Centrifuaal -- - 

(P) I’aw iis and Davies .... . jK 4 


lO.'iOr 
704 
r>42r 
I I 
Kin 
IIIGI 
4:i2r 


iin 2 
Uf> 2 . Jir> 2 . iir >2 


223r 

:iH] 

323 


(P) Haehiiuin, and Northern 


■ or pulverulent 


IP) Oold- 


1 U>i 


542 

2(1 

4.'Ur 

184 

(142 

126 

5U2r 


res. AgglomeraUiiK hne 
Iron ('o 

AgglonuTiitmu fn.Hhli 
selimid 

Apparatus lor eoneentratiiiH- (Pi V’ombri'B!! . 

Apparatus lor dissolvIiiB ami separating values from — 

(IM Jliiler . 

Apparatus for treating -. 

(P) Hemlrvx. 

(Pi Lomas . . . 

(P) .Hoderling .. ' ]' [ 

Appl>'inK heat for treatlnu: (P) .laeksoii ]. ]!. 

Hnlhng pulverulent or dUHtv -. (P) OoldHehnud 

llnQip'tliiiK fnalile - O*) Itemke. lioir 

Comvntruling low grade - (Pi De Coppei_ 270. 642 

ConvertiiiK and smelting- (P) Day . 269 

f AiUildiiiK apparatiw for-. (P) Itankin. 9H0 

l>lslntegrating, urreening. and wnsliiiig machine for — 

(P) .Storey.113«r. 1154 

Dry eoneeiitrution of - 

(P) Mincials Separation. Ltd. 1052 

(P) Fulton and others. llOOr 

Kconomical treatment of sulphide-. .lackes. 596 

Fleetnr Bmeldmr f>f - 

iP) .Anderson . 272 

Brown and Oesterle.. '1 545 

KlectrolyBis of -. (p) Ashcroft . 1226 

Kleetrulytle eNtraetion of nietalg from-. (P) (lanR 

, Abid Co. 20, 2»r. 30 

Kvtractioii of metals frotii --—. (P) Hutensohn. 319 

Filters for slimy — (P) JUdgway. 989 

Furnaeeg lor roasting, desuljdiiirlsing, or drying--. 

(P) ].eggo..’.126.691^691 

Himaoe for treating - - . (!’) Diicco .890, ()«0 

l'’urnace for treating pulverulent-. (P) judiesoo 

and Uflttingtoii .485. 87ttr 

containing gold, silver. Ac ; Treatment of pyntic ——. 

(P) Blaekmore aud Howard .988. U02r 

HeRting -. (P) Dennis . lJUl. 1101, lH)2r 

Moehanloal preparation of powdered “ (P) Wind* 

hausan. 27 

Melting primary batiis for dissolving-. (P) Hag- 

galey and Allen. 641 

Nodullalng-. (P) Jmllwik and Goldacbmid. t>42r 

non-metalllferou* ; I'reatment of-. (P) Morgan 

Gruclble Co , and MKlourt. ai5 

nr«itminary treatment of refractor —. (PIAtMuaon 481 


Ores--con/. 

^covering values from Bulplilde-. (p) pohlA 221 

Itediiction of — ''' ■ 

(P) Brown. va lai 

(P) Kmdiicr ..^ ’ JoJ 

«''<i upTi-y. iim, 8 e(y.'unir 

Boasting (P) Haas. 126 

ItoaBtlag sulphide to sulphates. VondrUcek! 104» 


(P) Snuudera, and 


Screen for washing- (7^)'Martv 

Seporatlon ot -. (P) (IroeBbvek .. 

SeparaWon of ronstltuents of-bv vacimm floUtion 

(P) Jillmnrc. 

Separation of metulH from - 

S. D. .8. .Mvml. 

Smelting-: 

(P) Biiggiiley and otliers 

IP) l)jiy. 

(P) Ma^on and Hoover . 

(P) Potter . 

(P) Suvclsberg , 


1049 

1164 


»20 


... 084 

269, 988r 
... 1101 
... 603 

]84r 


Smelting - hlast fnrnaecs (p) Keinp ... 270. Bi6r 

Smelting proecBMind furnace for- (p, Viveroll... 642 

SulphiitiHatioii of — ' hy fusion with sulpImfeH. (P) 

rr,.n.»' * i .. 

Ireahiient of -: 

(Pi Arnold nml Selim. 269 

fP) Baker mitl nnrn< l) . . 1 i | ^" 87g 

fP) Bnkef Hiid Jlearne.^ 641r 

(P) ( ’TiUU' ... AM 

»™<iv .:: m 

(P) Jlendr>x . ^Qj 

([') Nifliolus ... . .’ 28»' 

.'iH4r, 091 

(P) Snyder . 1167 

Tn-nl I,I,.,It ..1 aiiriti'rou. -. (]■) liolliioi'i!.'!!!;;!! 129 

ll,-alini.»t iif i-onn.I.-K Rtilphl.li' —- (p) Jtutubold 

^ and latehin. . 326 lO&lr 

Ireafnient of-In electric induction furnae«(. (P) 

(«reill . 

' riw!!r'''l''1 ..“T Hekker’!!!!!! 1167 

iKntriKnf 4jf iinely giunulaleil or pulverised - (P) 

relhiei und Ziegler . 330;. 

I vealni<‘iil of nickel •• (pl Miielvor and Fradd!!.! 641 

reatment of preejoiiH metal —. (1‘) Atwater. 481 

iri'.'i inentof-preparatory to smelling (P) Hulssr' 

I , h'lii . ., , .. , . . , 988 

■ '(p)' j,i,;; noi 

Jrcntmeiil of sulphide -; 

(P) Baker ami Smith . ... 1153 

!i:; i'™"’".8»»r 

(P) Kingsley .• . ggg 

, (T‘) MttcKav and Beckwith ..| HOO 

Ircatmeiit of uranium and tungsten - (P) iiaVnw 

and o( hers .. 

Ctihsing volatile portions of siiiphlde 

Baggiilcv antyithers. 

•sve aho Aliiminhini, Antimony,’\tc. 
under Minerals 

Drgrtnie 


as fuel. (P) 


1S6 

641 


•omiMmmls ; Manllracture of-by oxidation. 


by partial ctim- 


B9r 

811 

T66r 

nrar 


648f 


498 

774 


436 


(P) Lang 

'•ompounds , Itediieing -, (p) ’kaptr’ ii 

eompounds contulnmg sulpliur ; Muniifactiire of 
(Pl Knlle und Co .. . 
snlistanecM ; Transfonnatlon of — 

busllon (p) Walter. 

snlwtatices . Treating —- in prti*eac« of vanadium 
compounds (ih Malster. Lucius uiid BrUnlng.... 

BubR OMiloljoii Of-by partlol combuiition. 

(P) Walter . . . 

MibHtam'es; Preserving-'(p)' krduae’and‘Lank!! 

Orgnmsms whirh fi.v atrnosplierle nitrogen; PronurAtlou of 

-(P) Knrp-Thornas . 

Drguno inagiiesium eoint»mnds : Preparing and oxldisliig-dd_ 

(P) Heherlng .* 8 iJ 2 , H 73 

Organo'sols and -g. Is of sodium chloride and bromide Paal' 

and KUlin . 

Origanum oil. tiee under Oils, essential 

Om«iii< iiln.l : Prortu<inK- on woven fabrioi. 

(I ) Tootal Hroadhurst Lee Co , and Brookes .. 84.6 

OHftzones of u*(hketoueit and reducing sugars. lAndrieu..... 328 

Osmium; Determination of -. Orlow... ] * 77 ® 

Osmosis: (Jaseoiis-through a colloidal mAmbranV. 

Atnar .... ,, ..., .... 447 

and osmotif preosure ; Nature of '' kabldniwg.'!! 440 

Ossein; ITeparntlons of. (P) KolbrontuT and VallAe. 1227 

Otto of rose See under Oils, psscmtlal. 

Ownitt oil. See under Oils, fatty 

Oxulabm ; Deeumpositlon of alkaline earth -— by solntions 

of alkali sulphates Canton! . 88 S 

Manufacture of-, (P) Fcldknnip.28ar. 406? 

Oxalic Rcid , Klectrolvtlc rediietlou of ~ to glyoxvUo 

m. **1''^* A'c. (P) Klnril>ergi!r und Co. 300 

Manufacture of - (p) Feldkamp. ,. 883 r, 496 f 

Oxarlne dyestuffs . Manufacture of blue mordant -_ 

(P) Melster. Lucius und Brilulng. ’ 471 

Manufacture of leuco-derlvatlves of --. (p) DuVaiid 

Huguenin et t:ie . ’ no, 

Man^aotufe of yellow and green-. (pi niiriind 

Huguenin et Clc.T. 13 , 

Nature of....... I.! i i i!! I!! lU 
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Oxidation; Dydn^ itrown l»y -, (P) BftdlBchc AnIUn 

uiid H<h1h Kahnk. 120 

Manufttctun' <if orizanir compounds by-. (P) J^ang 8Ur 

of (h, OT-, and j>-comi«)i«nds; IteJatlvc rut^'n of -. 

Bradabaw.;. 291 

Oxide, 8p«nt; Kxlraetion of sulphur and rvanoKcn com¬ 
pounds from ——. (P) Ih'clgneul .... 884r, 986 

llevivifyinB-from gas pnnflers. (P) Browne . . 421 

OxidcR; Action of hydrogen sulphide on-. (huitier . 1160 

Basic salts of bivulent metal-. Mtrftmholin , . 470 

Behaviour of met-iUlle - nt high teTuperatiires 

l>oeltz and (iraunmnn . 1218 

('omliiotjvlty of- KonicabcrgiT and Beichenlicim 110:i 

Maiiufjielun' of alkali metal-. (1*) BadUche 

AniJin und Woda l'‘abr. 84 7r 

Manufacture of metalln'- IP) (teuton . 

l^oduetlon of - (P) Fink-Huguenot. 204r 

Solubility of rnetallle-in glazes Bomsdon .. 206 

Fso of ineUllic - oa oxidmiiig eatalysta. Subulier 

and Mailhe . 717 

Oxidising fiatalysU ; llse of metullie oxides as-Sabatier 

und Maillie . 717 

fabrieji; Process of- (P) Cleff, and Susqiieiianna 

Silk Mills. 2 (la 

substances: llelermlnation of - by hvdrazine 

snlphiHe Medrl .‘. 9 J 1 

Oxj-nclds of ebloiiiic Miinufaelure of sails of —- - (l‘) 

(abbs, and National J'aeoirolytie (’o.847 

(Ixygen ; Action of-on uliplialtc amines In preMonee of 

<>opi)er. 'rniuhe and Nchdiiewald. 2{i:i 

Action Of-on ]*ara rubber Herbs!.221 

Ariparatiis for generntiiig-. (P) B<wHHlir-Hn«a- 

iaeher Chem. Co. lojf, 

brifiuettes. Manufaetnre of(p) Jaiibert *. HH6. IDPfir 
Composition diHenKaging - *- on contnet wjUi a lutunl 

(P) Jloessler-Hasslaeliei (’la-m Co. 1 <) 4 :» 

Compositions for generntmg-(P) ifniidley . . 121 Mr 

eontaimnp hydrogen . IntliieiicL' of-m determining 

ejilorifh' values (iraefo. 870 

Conversion of into ozone at high Icmperntnrcs 

l'’lscher and Uraehmer . . . an 

Determination of-in eopper Arehbiitt .!. 42 

Generation of - (P) Von l''oregger.IHdr 

ifeiierahtr. MM Jmiliert. atou ni»*. 


and nitrogen ; Mixtures of liquid - Stock and 

, Nb'Isen. 1095 

Preparation of - from oxygenated salts (JM 

dauhert , IHO, K 84 r. 88 ''. 114 «r 

Producing-for internal eombiistlon engines (P) 


Produetmn of- from uir II*) Mewi** .. , 478 

Produetion of-from liijiudalr. (P) Mewes . .. 180 

Teat for-Chnsinnmnos.lUft8 

Oxylucmoglobin: Preparation of a soliitlAi of -- 

(!’) Hcndrlkszoon. 197 

(Pl^JaiiBcn.^. 2:iar 

Oxyhalogcn acid salts ; Mannfurtiirc of-. (P) DcuIr 


Oiyhydrogcn mixtures. Infinence of radium on — 

Jonsseii and Kinger . 09 fl 


Oxyliquit, a liquid air explosive Hieder 


77H 


Oxyquinoline. Sm Hydroxyquinollne. 

Ozone; Apparatus for geueratmg-: 

(P) Hams . 

(P) Hat. Ozono Co, and IHco . 

(kjnvorslon of oxygen into-at high temperatures'. 

Fischer ami Braelimer . 

Detection of-by tetramethyl-di-p-diammodiplicnyl- 

methane Fischer und Marx . 

Graviiiiclne determination of-. Fenaroli 

Inlluimec of pressure and character of dmeharge’ on the 

lormatlonlof-. Chossy. 

Physiological action of-. Sigmund .. 

l*roservatlon oflfoods by-. (P) Wossels dc i’rise 

Prmluctinn of-: 

(P) Applegarth and Quoin . 

(P) Cie. F'ranq. dc I'Ozone . ’ 

Hornes. lliiS 

Produetion of-by electrolysis of alkali fluorides 

Prideaux . 

Thermic formation of - in moving giises FlVciicr 

and Marx. 

Use of-in quantitative analysis. JannnVch and 

Gottschulk. 


891 

79 

314 

829 

1169 

81fi 

277 

332 

992 

700 

ii5d 

165 

808 

716 


Ozonised air or oxygen; Producing highly -. (P) 

D 6 clmux and Mallmann . 93 B;. 

Oxoiiiscrs (P) Wooil-Smlth . 27 

Kleclrical-. (P) Hahlstrdm . 700 r 

with dicleotrlc. (P) Wcsselu de Prise .... 1103 

with eleetrlo dlsoharges (P) Weii%^Is de _!! 79 


Ozonising apparatus : 

(P) Oalfle. 

(P) Ozoaalr, Ltd. 

iP) Ozonair, Ltd., and Joseph 
(P) W(«acls do F^e . 


.... 432 

433f, 89If 
.... 693 

.... 64.3 


P 


. I’AlIK 

Packing mutennl for hydrm'hlorlc acid und gas treating 

towers. (1*) Hurlbutt. 758 

matermlB, Ilygroacopie- (p) Bruun . 419 

1*mklny« . Coinposition for protecting-from lubricating 

oils (P) Van WcBtrum. yR2 

I’addlng ; Pruduellon of Hiiadeil effects on fabrics by- 

(P) McisUt. l.ueuiB und Bnlnlng. .’. 202 

Paint: 

(P) Dreyfus. 434r 

(P) Potter. 434. 939r. 939 

AnUeorrosive - (P) Milluini. 93H 

Anlifouling- (P) Dimnett and utluTH.12.5, .3«;i. TiKlr 

Antiseptic )*reservative- (P) Selmbert.3H3r 

Bhielc oxide of iron for .- (P) Whining . . 122ft 

Liquid eemeiitiiig - - (P) Standard I'aliil Co_ 93!) 

Lnmiiious-(JM Despax.llftj 

Manulaefure ol - 

(P) Colignoii. 1 iftir 

(P) Jtueh. 273r. 1067 

nmlenul (P) bailee aiid de Joiinnis.4Hfi. lioftr 

Hon-«nrro»ive and !mtise]jtlc-. (P) Dunnett.. 325. 703r 

ITeparation ol submarine - (P) Dnixns. 325 

Preparation <»f wlilte (P) Van d.T .Sehuijt, am) 

otliein. 273r 

I'rodiietion ol-in ihc' t nited Slates . M94 

Kegulnhons for niannfaeture of - in wliieh dry 

lead earboimle 01 red lend is uard (Home (MHee) 702 

removiT. Noii-int1;itiuij!»b|e - - (P) ICHih. niid 

Cliatieloid Cheinnnl Co . ... 4.14. H57/- 

Keii(h‘ring-iioii'inllainniable l»y earhon telra- 

chloride (JM I'oiiruier .81 

with resm base (IM P.iltlner Pfaunei zu Thai . . 32 

'rieiitineiit nl — (IM 6tcMi\ster . 32 

C S CensuK ol- .... .... 7(18 

\eliiele; .’V1»tni)iu*ure of a -• (IM Nnrdiieuts 

Wollkaiiinx'iei u iMniuiigiirimpiiimTi-i (hii 

Zirie-wlnte oil- (IM lli-nt/sehel und Co . . 105 d 

.Sec uIko ( rlours J'tglllilllh 


bo{,kett and Baker 
(IM Ihrlram 


l*aliif.lngs . I'rodm iiig - fasi to wnsliing on labrus (P) 

lloltciiroUi . .... . 

Palaqtiium tiruhi Principles of gutlnpereliii of --- - 
Juiiglloiseh and beioiix 

J'allmlnnn , Colloid.d nntuie nf solution ot-obtained 

by ine.niK 01 carbon moiio\nle Donan . . 

-eopper allo\s liner , . . 

Deteuninntion ol- Oiluw . .... 

Delernnnation ol-bv eleelne eondnctUitv measiire- 

ments Hoiniu. 

lileelno redstanec of - - - KIhcIut 
P alm; Paper jmlp from the dwarf —- (P) Jieliegut 

l*uper : Appaiatus lor nnpreguatiiig • on the muehlne 

(Pi DobliT ... r . . 441^ 

Apparatus for spraying Iluid on-(P) JlauilMeh 

Apjilication of size to-. (IM ‘ 

Imne (P) !»e Perlut and Others 
Beating engine lor use In making 

and Milne. 

Calendering, glazing ami removing wire-marks from 

-- - (P) Haydon . 

Coaling and drjnig- (P) llolh-r. 

Coating-witii visefise or mixlures thereof with 

pigments (P) bilienfeld and Tedosko. 

coloured, Manufartiireof-, (P)Tittc| . 

roloured , Manufacture of Irregularly — — • (Im 

Meistcr. biirius und Brtlulng . 87, 

coloured on one side; Mnmilind.iiro of - (!’; 

Leykam-Joscfsthal A-(J. i Papier u. Drtiek-lml 
Detetnunallon of haidnes'i ot sizing of — — 

Kkmm. 

Kollmanii.^ 

DBtenniniition of rosin size In • - . llebs. 

drying drum (P) Mlgnot . 

Greaso and moisture-prool -—. (I*) Welngaertner, 

and National Biscuit Co . 

half-stuff from peat; Mamilactnre of —- (P) Klrner 

half'SluiT Irom peat moss, Manulaeture of——, (p) 

Beresloid . 

Impcrv’ious to oil, llendering (P) Pearson ., 

linpregnaiuig-witli resms, fatty aeidc, *e. (P) 

Brumlt.. 

Industry of N'orway. 

industry of llu‘»Mia.'' ’ | 

Industry of Huedeii . 

Jnsul-ating properties of dry- Canipbell . 

machine; Direct utilisation of the wiwle water of 

a-, (P) Erfurt... 

rnaohine and drying cylinders; Driving the - 

Hofnwnn . 

machinery (P) J’arkcr, and Improved Paper Macliincry 

('0 . 

making apparatus. (P) Moritz ami Moritz. 

making apparatus; Sewaratlon of Impurititw from 

pulp in- (P) Maenaughton.3a:V, 

making; Bleaching fibres for -— (IM Jonve. 

making; Dissolving size for-. (P) Knifflor 441. 441. 

moldi^ machine; 

tP) Parker. 

(P) Strickland.’ 

iP) Tittel. 888r, 


:U3 

ft4ft 


283 

1150 

779 


993 

3M8 

Sft4f 

ftOl 

8114 

1040 

37 

232 

49.1 

2ft3 

87 


232f 

1001 

9o:> 

8:10 

179 

90ft 

132; 

864 

1004 

846 

441 

1114 

44(1 

936 

653r 


88 

280 

334 

389 

441 

S89r 

00ft 

866r 























































































INDBX OF SUBJECTS. 


lOS 


I’appr— eonf. 

makins machinpa; Apparatus for supplying colouring 

matter to- (V) Tlttel. H7, 

making mnchmca ; SinootMng apimratna for-. (P) 

mte!. 775. 

making mal'TlaiR; llatnbivi aiul pow'^olsia as-. 

Kamitler. 

making matertuU ; Uleaehing-. ( 1*1 Oagedow.. 

making; l‘hilipi>ine llhrca for - Rlelimoml. 

innklng, I’ttliHHiion of maclune “ haek-watera *’ in 

-. (D (JtTord . 

making; Working up vi'getalih* niaterials lor -—. 

IP) Wcrsclien-WiMsscnfelNiT Braimkoliit?u A.-<J .. 
Manufacture of — — ; 

(P) Armengaml.3m), 

O’) Jiinna. 

(P) Morrin . 

Manufacture of — - lor lltliograplile pnnia. (1*) 

Noyes. 

mnnufsu'tur', Peat ii;ilf-st,ulf for- (J*) Klraer.. 

manufiM'tur'’, htnlT purifier and srrciin for — |l’) 

Kruse. 

mamiiacliire ; TreHtment. ol straw. Jute. for ——. 

(!’) (iliij-Teiiua. 

mnnuf.ictnre. 'I'lvatiuent of wood for -. (l*) 

Uergerhoff . 

marbled on one . iVoduclion ol — - m Iho pajier 

inuelnm* (P) Praiiz . 

moistiireproof: Henderlng — - (P) I’ritscli. 

Pliolograplnc —, .sve wnler Pliotogniptm- paju-j^ 

Printing -- (P) I>on‘'le>.. 

Prodiii'iiig brilliant., tnuiHimrenl <-ottlliigK on — - (P) 

KraennT nnd Viin lilslierg . 

pulp , Pormiiig und citmbiumg weim of — tPl 

I’aiker. 

pulp Jroin giiinniine>-oiiM plants. (P» Kelii-giit . 

pulp: Miuiubveture ol-. (P) lies Varannes and 

de V.iiiiH .1»:». 

pu})> . Maiiiilacliire of -iroiii llax. hemp. Ai- (P) 

Soe Anou Fabr Patfs A Papier de bin ei HUe<- 

pulp. .MamiJnetur<‘ of - from aoutliern pine (I*) 

Poker . 

ami piilpniill ellliients Vogel . 

pulp: Preparalion of- (!’) CoupiT. 

T»ulp. Piivduetlon ot white — (P) (Jugeilois . . 

pulp. Production ol-from wooil (P) ('raighill 

nnd oflieiB 

pulp. Hiiaini'rs for - (Pi Jbllon . 
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and Pitman . 117lr. 117.) 

Mnnuiartiir»'of - - (I') Cjaessen .. . 1174. n7:»r 
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Psemlo phedrini' i'.imb' .... !MI7 
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lot paper fiiakmg . Puxlueltoii ot white- (P? 

IdigcdolH . 280r 

kecoverv ol - from paper works ellliumts (P) 

Parkei . ‘ . . .... lOUl 
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ug( nt. <*(odiiini bvdrosiilplilP'ns u - - UrmidmouBlU 1142 

ugciPs , AlJinife s ol eerl-iim - Sheppard. 444 

apimratus lor nmllci capable ol vieldiug grejwe or oil. 

|l’) I'k'son Uediielion Muehinery (■«' .. S60r 

Inorua'iie and <jrKmnc eoiDpoumis (P) Kanff . 811 

materials, I'loe.ess of-. (P) ((rOnw.ilf. 860 

mctallu eoinpounds (P) Price, ami Dnioti Carbide f'o. 

8r>a. 8&;i. H63, 864 

suhstanees and their diiternimation Pellet . 1122 

Redm lion ; Eb etrolytie — m sulplurie neid Bointion. 

'I'afel. 222 

luriuiee (P) I’leld . 26 

with pheiivllivdiazine PuNt'«ldii.10.36 

proee«s>*j , Metal hydrides in - - • Eokm. 936 

Heeds. Prodm'tlon of textile lll»res Irom —(P) l>e 

Hatvaiiv-Deutseh .37'.', n44r 

RcImiiiK proei’HH (P) Pollard . 641 

Jleirsietomet'T , Use of the -- - in beer analysis. Acker- 

Jininn and Togtrenl'iiru. 286 

Rehaeforv fKidies lorofas tires, a <• (P) Deliign. 746 

inati'rlat for insuTiPion. .Vc (P) Sti ward .428, 428 

imteria) tor lining enielbles tor abiiiiinofluTmie proeessci}. 

(P) Roldselimidt' ^. 481r 

inalenal ; Maiiufaetiire of -(P) (.‘ollins. 848r 

Refuse , Apjiaratiis tor promotin’’ eombustlon of towns*- 

in (lestriielor fiirnaeeh (J*) Aslatl. 652 

(’oni'>ust,lbk'ironi - - (P) Ueneauv and Perrier .... 170 

destructor at llrilnn. IJourdot. , . 1230 

des(j(ict<'r at lUirslein Eleetrieitv Works. 1230 

lieslruetor furuaces , Treatment of ellnk(‘r Irom —. 

(PI Rrmlie..332 

luniaecH . I'onsiinipiion ol smetke and luineti frcjin-. 

M'l I leeare* Maniifuclnnng Co.. 492 

Relief siirtaees . I'riiiimg liom ■ - (!’) Neue PhoUigraph- 

jselie (Jes . . .. 952 

Rene dv . Maniitaelnr. oi aiiinlerual -• (P) Criese ... 7l4r 

iCeiideiiTip a|ipar,du » lor matt-r eaiedde ol viddimx grease nr 

oil (P) Edsoii Uediietioii Maekllierv Co . 8&6r 

Repioduetiun of models, wriling, A'c , Multiple-. (P) 

Neue J'hofograp'iisflie (tcK . 680 

of niet.uies by oatulvsts (i*) None Photograpklsche (Job. 

nor. H67. 953. I0()3r. I003r 

polvohronn^ ■ (I*) 'J’rnehelut . 90 

lleserves under Amliim Black uitli sodiun) JuilphMk'-formalde- 

hjde. Trepka. 924 

ItcH'rvmg II black dvesiulf printed over red tUa»o gnmnd. 

Hl'ieh and /'’idler. 1039 

Resm aci'D ol till'eoiukne Vt*sl( rfierg. 82 

yteidslnpim*—■ {I'fnuf aJm'n K.}. Kkison and Koehler 644 

Euphorlnum - 'JVeliirch an<l Paul . 82 

content of soim- rubbers. Ditmnr . 189 

Dultapereha-; U CustomsdueiHton. 274 

Industry of the United Ht.'iles .. 820 

Distillation and ovKbitinu of-. (P) Noerd- 

lillger. 629 

Otis; Trentinent ot . (P) Bosch.. 82 

soap, Kmiilsttymc — - in water. (Pi Erfurt. 1116r 

eoaps, R^'inoviil ol resin colouring matter from 

(P) Rclihidltz.. .. *86 

Sfe nluo Rosin. 

Rc'lnons materials : TUiliumg superheated atvo-m In preparing 

and distilling-. <P) Sop. Dnlgnard at Ig«* 

tandln. '*♦5 
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ietlnous— oont. 

produoto; Alkali loluble-irora reginoua olU. (P) 

Chem. Fabr. FlOnhelm . a 96 r 

flubatanccs ; Production of — from wood. (P) Croiu- 

hlll and other* . 494 

wood*; Distilling apparatus for-. (P) FtiU.! 171 

iesins; Apporatu* for extracting -— from wood. (P) 

Weed. 12 

Kthylacetat/CasaBolvontfornibber-. Ditmar!!!! 224 

liuoregnaling paper, tcxtllca, <kr., with- (P) Brandt 845 

Jnflupnoo of-on decolorlsatlon of spirit varLishen 

by light Nnmiag. 383 

PuriHcatkin of- (P) FresonluH. 27 ar 

•yuthetlc ; Manufacture of transparent-. (P) Fabr. 

Prod. Olilm. Org. de Lalrc. 939 

Treatment of-. 

(?) Bratchler-KurU . 210 

(P) Bosch . H2 

Lesoroinol and bcnxl!: Condensation of-. Liebig. 1213 

Letort. (P) Ziesing . 402 

for cwbonislng coni; Vertical -. (p) Woodali aiid 

Duckbam ... 5^1 5^2 

lor cottl dtatllliitlou. (!■) WoiKlall and Dw^khim' ‘sob, 

for dUUlUug wood. (!■) Jackaon, and Sdiollcld'a^Sona^*’*'’^’^ 

vO. lAor, 

Fireclay-. (P) IJcgnlrr . ;. 84 H 

I'Wrnaces for vertlcjfi-. (P) Derval . 747 

oven; Vertical-. (P) Bueb ..W.n 870r 

oven for carbonising peat. wood. Ac. (P) aStaiiber.’ 086 

for gas making. &o. (P) Timinis and Jones. ’ 1211 

for reducing zinc ores, Ac. (P) Dclville. A Cic. «!.*« 

MOtttux et Prod. Chlm. (POverpcll. 

for solid, granular, or pasty materials (P) Bcscinfelder 87-: 

Vert ca^ -carbonising peal, (P) Sclinow. 208 

\ertlra~---for making coal gas (P) Basse.... 2 f.H 

Wood (llstming-. (?) Denny. 172 

ottlng process for textile fibres. (P) Van Stcmikiste 426r 

eveniie and cxpcndjture for 1906 ; Statninent of.. 605 

everslble reactions among organic acid derivatives. Bich 

ringer and Bonmrn . 

bamnose ; Alkylation of-. Purdie and Young 

hamnui cathartica berries ; Oil from seeds of-. Krass- 

owski . 

haphia ruffia ; Wax of-. .1 iimellc.!.'!!.!!!!!!’ 4 : 1 :} 

hmtm rhapontivum; Coiwtllucnts of root of 'J'sclilrch 

and C’bristofoletU . 

bodamiiies. ttnefer pyronc dychtulls. 

bodeJtol. Votocek and Biibr. r, 4 p 

liOilMla, Southpni; (laator oil and cnrand-iratV.il from '• L’. ho.i 

Mineral pjodnetion of. . did 

SiuIoilraiteBi/roK; ComtituunlBof-. Aorw and Syiiii! or .1 

Im ; DotecMon of In wheat Hours. Uastlnn . Bsr. 

. JIh'r 

starch ; S<te under Starch, 

cinuaoll; .Ses umlsr Ohs. tatty ; Cnltoroil. 

.fle barren I Removal of fouling from-. (P) King a 

Norton Metal Co.. 

Res; Report on bursting of M.T,.K. - lo .Minister .if 

flefenee, Vlrtorla. Hake and Lyle .. . ." 407 

»d8 ; ComiKiund whieh emuUllles with water to he amilled 

to-. (PI Hardeiuitle . . 711 - 

nust-froe and firm -- (P) Hchmoll von' 'l.iiii'.nwerlh .MIO 

Making - (P) Butti«irtlcld > 

Materials for making clustlcw- { i>) Frciiklcvnnd BIU ’ 42 k 

Oleaginous raixtuni for waUTlng —. (p) Hahn 4"„r 

I'riaerving and prevontlng dust on- (Pi ' I'l,'. 

Uehhaher. ' 

Produet hir furring nr iisphalting' .'-'' '('pi' 'pr^au'h'e'rt 

and ITiubd . 

Tarring-. (P) I’r^aiihert and 'i'hiibB 2 j Pr 

lasting hlcndc and preelpilated zine siiliitilde. Kriitwlg i !07 
and dMUIjihurliing furnace (PI Inward . “ " !,i\, 

drum for cement, *e. (P) Hehiiildt uiid Co ' 11 jii 

fliriiacfl; . 

(P) Cliase . 

(P) Clawson. . 

Si -'“'-■'■./-lueoiiddimni'eai'cd,':: 

!?! K&’ ,'-fl¬ 
ip) "I’.;; 

furnaces ; lUhhIe shotta and arms f'oi'-li:.'' '(p'l'Uiiiid iljl 

kdns (P) Sieurln ... m<»i 

llinesfone, dolomite. Ac., (ias 'heatiidfiiriw™ fod 
(P) SuhmatoUa . 

volatile materiiUs; Recovery of' iidkt’ in ‘ dondelisiilg 

rv,toe,''d'A!i«So1dr'. 

•ck : Producing molteu —— at a low temperature. 

(1 j iircdel ..638r 

NSkets ; Manulacturo of-. (P) SUipi and Molnar ..!! 

f “Rf Selgle 

T®bS tLiST. ..“T..,14(1 
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842 

184 
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934 
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Roofing; Composition for-. (P) Vetter _ 690. 690, 690 

Roplnesa in flour and bread and Its detection and prevention. 

Watkins . 360 

Rosemary oil. See under OlU, essential. 

Hosin ; Extraction of-from wocJ : 

(Pj Hale and RUrstelner . 895 

(P) Kerr . 1067 

and rosin oils, 'rreutment of-. (P) Bosch. 607r 

size; DeU'clioii and determination of-. Rebs .... 830 

V.8. census of.. 1191 

See aliio under Hesin. 
llosindulinp. £<i<! wider Azuio dyestuffs. 


Royal Hohooi of Mines; Final Report of Depurtinnutal 

Committee on — 203 

Rubber; Action of oxygen on Para-. Kerbst . 324 

Analysis of raw-. Ditmar. 139 

AnalysU of some brands of-. spmKj. . 436 

artlik’lal; Manufacture of-. (P) Beicsln .. 940r. 04l 

from the bark of jWrt<c(ircnArt«m foMfn'/oba. Jtimelle .. 33 

from C'aetiiloa elaetica . 434 

Chalk in vulcanised —Iferbst . 821 

cultivation m Malay States . 857 

Devulcunising-; 


(P) Stoonsirnp . 940 / 

Diffusion of carbon diovide tlirongli -. (Jniimiacb 647 

Dissolving and regenerating — : 

(P) Alexander . 697r 

(P) Clitt, and Robinson Bros . 3 ;)r 

KHect of zinc oxide on tlu* vnIturiiFatioii ;mj oxidation 

Of- Dltmm . 1107 

Existence of vosMcis Iw'iiring-in a genus oi Meniwper- 

inat:<MB. Mahini . 33 

experiments m 81. Lueia Moore. 7(i4 

I'xports from Mandon ami I’arA. 43 f, 

Extraction of-Iroiii waste rulilvr U*' Kbm nian. 

704. 704. 1107>. 1107/, ll«l 

I'lxtrRCtioil of-tfoiii wood. (I‘i ])e la Cortc .. .. 3M4 

Extraction of piir«' raw from plants (P) 


Formation of ariicicR of-. (p) Kiilirmni .... 647. 1107/ 

liydrm-arhoiis of- Harries . :i'! 

industry of Brazil . 940 

iTidustry of Frcmli West Africa . 3H3 

Influence of ciiulk and niomiiire on titc viilcHinsution of 

-. Ditmar. . . . ;i 20 

Influence of duration ot e(7lii viiliuniHufioii on sfrength 

and cJiwticil-y of PhuX -Ldtmur . 436 

ludiiemT ol resin content on eoinliined siijplmr m — -. 

Ditmar and Wagm'r . 9 Uil 

Laboratory iiu)tho<l ot Icsilng tin- durnbility of - 

Ditmar . ;iH'{ 

latHi^x , Pliysii'al clii-mistri of Mie- Henri .... 9P) 

Macbine for w/wimig - (J‘} Hootl . 949 

-Magnmiu os ttlinig material for-Ditmar .. 487. 697 

Making aqueous solutions of and regeneratiiig-. (P) 

Alexander ... . 189 / 

Manufacture of- (P) Wildermami . 1067. 1107/ 

Manufacture of tubes. l»ais, Ae jnim regenerated —. 

(P) Boux .89.5. 11(17/ 

Methods of colouring -—- Lewis. 697 

Alolloado blseuit -- - SpeUee .... . . . 1P57 

Obtaining - innn vegi-tnlile mutter (!») Helier . 709 

Prcporulion of-lor vulcaniKation (P) (Irarlz 896. H(»7/ 

•produeiiig AKrUpuidc'i' I'rorii Miidoinc^eiir Coiistantm 

and (iHlIiind . 704 

piiuliiclion 111 Assam :uid Burma . 789 

Vroduclion of pure • • iP) (Jui' l.z .. .. h9.6. ,s95. 940/ 


Raw East African Seliellinann .' 709 

Recovery of - - tumi tutilicr waste, (I’). Kttncinan ,. 70 j 

Kegcrtcratjon of- 

(P) Dncaslilc . 329 

(P) Roux . 046 

Relatinii between spec grav and siilpbur content of 

Pari-. Ditmar . 487 

Resin content ol Hinm- ditJereiit Kinds of — •. Ditnmr 189 
rosins; Etlivl aecfjitc as n solvent lor - Ditmar .. 224 

Sicilian - —. Marekwald .and Frank . 94n 

Sierra Leone.. 647 

Soluiiility of vulcanised-in pyndlnn Intmar . 224 

solutions; Rendering-munflammahle. (P) 

Bouchoron . 1060 

substitute • 

(P) l>e Dorlodut . 1107 

(P) Lacollouue. 4H6 

(P) liCSttge . 384 

(P) Liisema dl Rnra . 10.57 

(P) JVilaUik anil Bloom . 648 

(P) Roland. 895 

substitute® ; Conversion of bydrocarlM/ns Into-, (P) 

RouxevUle . 83 

substituto from gum® of certain sapotacpa*. (Pt Dessau 1161 
substitute “ lynoxyao ” , New application of ——. 

(P) Bretnacher . iS7 

Tlieory of the valuauisation of-. Ditmar. 769 

I'orfey’s method of determining pure , Ditmar .. 200 

Treatment of-. (P) Kouomun. IICJ, 1161/ 

Treaime&t of milks or lacUfcnius juice® of (P) 

M^b .. 82, 4ll6r. 487, 4R7f 

tree; New—* ..* 4 ^ 
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Rubber- aont. 

fram UnatSa .. 1227 

UtillMtion of -> (P) Mlvhelin ot Cie. <(40 

VuIcaulsaUQU of UuuytUo-. Dltnuur . 704 

Vulcanis&tloi) of-in pr^eiioe of ift^ugo. pltmar .. 821 

VulcftiUaoiiQn of-^inpre«eot'eofre9in. Ditniar.... 789 

Vulcanluufion pf raw-. Ppcnoe . 1057 

vuicaniAOd by linat; Influenco of nulphur rontent on 

strength of-. pltinar . 189 

Vuioanising-contniiilng notable amounts of rtnio. 

PitTOor . 845 

waste : Reclaimlns vnloanUiMl-. (X*) Klttel .... 78yr 

watte; RegeneratTon of (P) Neilson _83, 85Hr 

; TroaUng vulraiiltt*U-. (P) KOncmau .... 704 

•yielding ; Kxperimvnu with- m Dominioa. 

Jones . 704 

Rubbish consuming furnace. (X*) Self . 1002 

Rue ; Oil of -. See under Oil*, ettenlial. 


Rugs ; Dyeing and dressing wool-. Lamb. 14 

Rum ; Manufacture of Jamaica -- Allan. 040 

Russia ; Export spirit trade of.. 772 

Metal production of.. 540 

Paper Industry of.. liu 

Petroleum imnluotlon of-in 190.5 . 422 

Pine cultivation and turpentine prodootion in --.. f»47 

Platinum industry of. 48i 

Hpltlt monopoly lu.. 

Sugar production of . 7u7 

Rusting of iron. Moody . 630 
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Bacchariflcation ; Plastatic-. Maejuenne and Roux. .. 60J 

Influonec of compoBltioii of the wah-r on-. I’VrnbiicIi 386 

of wood ; Rotary" (llgeshT for tiie-. (1*) (Jje. liul. 

des Alcpoi* de I’Anlfche . 277 

Saccharin ; Chemistry of- Chattaway . 39 

Saccharine fruit jniws ; llcsnlpljurlsing-. (P) llarbcl, 1229 

Juices; Carhonation of-. (P) Poriemont . 4 no 

Juices; Purifying - by hydrollmwihne acnl. 


liquids; Defecallny-. (1*) Stewartatul (Jill . 941 

Saivfunoinf/rrii amntudiiH. Zikes. 70M 

ainnUat.wi; Invcsiigatlona on rerluln huts of — 

Rtihlinc . 491 

ellvpHnidmH I. Jiamm . Division of <m' 11 nucleus of - 

during budding. Puhrmann. 70« 

Hacchurosa; Determination of — m pnaence of invert 

sugar and de.xtrose. I’ollct. 610 

Saehs-le Docto process. IiC Doefe. 1010 

A'acAFMi Ftmtyofsnfl; The wme-bouquet fungus-. Lindner. 608 

Hafrol, f. H. Customs decision on.. 283 

Sago manufacture ; Production of disiillers’ yeuHt from pro¬ 
ducts and materials iiwd In -— (Vi N.vrnnder .. 773 

Ht Lucia; Rubberexpcrimeiita in— Moore. 7iil 

Snk6 disease; Vurletv of niycndcriiia yeiwt as a eausi* of 

-I'alcAhaalii. uo2 

Japancue ; t' 8. Cuslmns decision on — — . 131 

SnUcylat^n and etliyldlnietliylxiiidliine : Doiilde salts of- 

(!’) Rlcdci . . ... . ‘UU 

Snlicyllc a<-ld derlvativcH: 

(P) Bayer uiid <’o.1232 

(Pi Welleotoo and others. JoU2 

glycerin formal oster. (P) Scherlng . :{0r 

iiM’Tithol ether; Produotion of-. (1*) Bibus and 

Scheuble. 233, 9r»2r 

uiptbylene acetate. (P) Valentlnur. 23Sf 

.SaUcylthioaeotic acid; Red vat-dyeing dyestuff from- 

(D Hoc. (^hciii. Ind. in Baule. 752r 

Sait; Manufacture of-; 

(P) Hargreaves . 76.H 

(P) Holloway .768, jnoiv 

(P) Kay . 687 

Manufacture of - by evatwrattou of brine. (P) 

Ray . 1095 

Manufacture of white-from rock salt fPi T«w;. 697,028r 

paiw ; Treatment of pan scale of-. (!’) Bale .... 316 

purifleatiou in Utah . 084 

Halts, Absorption of-by yeast. Bokorny. 708 

of bivalent metal oxides ; Basic-. HtrAinholm .. 476 

from mineral wat4irs; Apparatus lor extracting- 

iP) Doprin . 1147 

Obtaining and conveymg- from solutions. iPi 

Hargreaves. 597 

of organic ocida ; Preparing alkali-troin add nitriles 

and amides. (P) Duiits. Gold- u. Bilbor-schelda 

Anstolt. 1097 

of oxyaoids of chlorine; Manufacture of -. fPJ 

Gibbs, and Nation^ Elao^ytic Co. 847 

of oxy-hologeu adds; Ktoetrolytin prodootion of- 


Samples; BxbIbURm of British —— at Capo Town and 

Chicago . 04 


I 
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Sand ; Apparatus for maMiig artificial —. (P) Eamfeldl 

and CMbbage . S70r 

drying apparatus, f P) Robinson.... 7 

from glassworks; ytilislng waste •~— as a fiUlng 

mat<ffial. (P) Thompson . 1099 

•lime brick. Laseir. 816 

•lime bricks ; Hardening-. Beldls.. 181 

•lime bricks; Manufacture of —(P) Gordon. 128 

-moulding powder and its application. (P) Kemper 

and Damitorst. 890 

Handalwood oil. See Oils, essential. 

Sandaracb? Rendering -- insoluble in oil, for making 

ItoIishtMi. Ac. (P) Baringer. 708r 

Bands; Device for separating-fromsUmes. DeKalb .. 981 

mutalliferouB; Applying heat for treating (P) 

Jackson. 189 

Hantalol estcro* from sandalwood oil; Manufacturo of — 

(!') Knoll, Daegu and Knoll. 288 

Bapindns rarak ; Constituents of tl»e fruit of-. B£ay. .. 882 

Bapoimrln, a giucoside coluurud blue with iodine. Barger.. 951 

BapoDltlcaUon of fatty substances. (P} Haller. 938 

ot putroieum and its homologiius. (P) Lothammer and 

Trocquenct. 68 

Theory of-; 

Kremanii. 859 

Marcusatm. 1106 

Barcina in brewery yoaat. Olaussen. ...a. 602 

Detection of-. Wiil and lUgaud. 1167 

Hickuess of beer. IVIU . 35 

in yeast, ilettges and Heller. £27 

Sardine oil. See under Oils, fatty. 

Baturat.ed eompotmdi: Conversion of ufisaturated into-. 

(P) Droymaim . 224, 1069f 

Saturation. •BAck. 1164 

.Saturator for nmmoniuin sulphate manufacture. (P) Berlin* 

Anhalt. Maschinenbau A.-G. 584 

Sawdust-magnesia agglomerates; Hardening ——(P) 

Conptn . 930 

Production of woml spirit, ac‘'tie acid, acetone, and 

animal charcoal substitute from-. (Pi Orlja- 

vttocr Cbem. Fabrlk. 117 

'* Scaftolds ” : Gases of blast furnace during ——• in furnace 

throat. Kraynik. 76 

X^reventlon of formation of-In kllus. (P) King, and 

National Metallurgic Co . 184 

Scftinmonv root; Pentoses and mctliylpcntoses lu -. 

Ui-qiiler. 44 

Scliaffner process: Titration of line by the-. Deckers. 911 

Si'licilder’s apiiaratus for carbonic acid determiuation ; New 

form of-. Ck)Uiti«. 618 

SchlagdcnhftUfen’H reaction : Mollification of-. Grlmbert 285 

SchieuderHais; Utilisation of-for wasWag saoeharato. 

Andrlik. . 600 

Schwab© and Co. calico prluUug works ; Visit to —. 672 

Seliweitzer's reagent; Apparatus for making . (P) 

Merit. 628 

Scouring apparatus fur fabrics. Ac. (P) Nicholas. .. 1090, 1144r 

Hlirox and fabrics; Electrolytic apparatus for-. 

(P) Daasoavillc . 926 

iriacniiie ; Inclined-. (I*) MiUard. 474 

niiicluuc for wixil. (P) Jones.. 473. 6S9r 

inachtnc for wool and other fibres (P) Klelnjnng. 602 

inacliinc for woollen fubrliw. fP) Rousscllo. 311 

texUlcH, cotton waste, Ac (?) Knvlcr. 1217 

ti.^smss at lull width ; Apparatus for-. (P) Uothwell* 

Jackaim and Hunt. 177 

Screen for washing ores, fuel, Ac. (P) Marty . J049 

Screening apparatus for Ihiids. (P) Briscoe. 774 

Beuwcod ; X^xtraction of hydrocarbons and Iodine from •—*->. 

(P) Lauruaii. 19 

Extracting i»otasslum chloride from-. (P) Bolch 

and Sicnhi’UB . 811 

industry of Japan. Davidson. 946 

Manufacture of products from —— (P) Brit, Aigin 

Do., and Ingham . 908 

'riilokcnlng material for calico printing from . (P) 

Oaitco Prtnten* Assuen., and Warr. 625 

Treatment of-. (P) Lauruau. 816 

Secr(‘.t Commissions and Bribery l*ruvenUou Ltuigue. 1179 

.Seeds ; Germination of Btfront ... 34 

Recovering oil from oleaginous-. Tanquctel. 701 

Segregation ; Effect of-* on steel. Stead. 988 

Scleiilous acid: Actum of dextrose on Dd Coninck; 

and Cnauvoiiet . 98 

Beienlum ; Amorphous ——. De Conlnck and Ohauveoert.. 98 

Beliaviourof — In sulphuric acid manufacture. Wtt- 

maim .-.. 693 

Produring pure —— from chamber mud. (P) Koch.. 1220 

HensiUvenesa of-to light. Von Sehrott. 1173 

Sulenium oell: Use of —in photomutere. (P) Torda and 

Xiornaud. 91 

dioxide. De Conlm k . 314 

Preparations cnniaiulng in colltfidol, soild, and por- 

munent form. (P) (Them. Fabr. vou 884 

Semrgai; Gum exports from ....... 186 
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SomltUlnii gelatin, gum. *0.. for photographic proooBaea. (P) 

Act.-iUwi. f. Anillnfabr. 

Swwltlve nrepHraiiontt rntjtalnlug uo ■oluble gUvor tall, Pro¬ 
duction uf- IfUmidrc. OO 

SeiiaratlnK apparntus . f'entrifuMl (l») Kaehl..... 4IHr 

apparatUB for Itfjulila of <lifferent «p. gr. (P) IJlbolini 

ami ilaulmo. 70o 

clcmcnta of aagooun mixture*; ApparatuB for 

(I*) Muxza . g4j 

gaiK'oiiR mlxturcH . ApparatuH for-. (P) Fareot 2i i 

aan^B from II mixture ; proccsR for-. (DCauroii!. firty 

liquids from tudids ; Apparatus for-r 

. 

(P) Mtiirblrd . yi5 

liquldR from susuxuidcd solids , Ccntrlfuuul apparatus 

for-. (P} Haubuld . 1137 

machines. . 

(P) Ayros . :>8l 744 

(P) llaldwh,. ifti 

metala; Klectrolytle nroi'ca* of-. (P) Hyhinette!! 4»»r 

metals niul other suliHtancin from liquids , Apparatus for 

(P) Dion, and Aiiuticus Kleclro-HcTniatlc t'o. .'iSl 
ores by flotation : 

(P) Kimoro . O' 

(P) KIrby .*. ^ ! 1 h 4 

residues from liquids . Apparatus fur -. (P) hnwo* 525 

sand from siimes . Dcviee for- l)e Kalb ll’il 

solids from each other (!’) Mm qiiiHten.’ ili Vl'a 5H1 

solids from liquids (P) CnHlleld and Markel.’ 

solids troni liquids , AppariiiuH for- 

IPI riayton Aniline (.’o. 

(P) Heiieke . . .. 

solids from liquids bv e«i liii« (P) I’orups and Neumann 

solids in suspension in Ihiuids (P) Von May. 

susiM'nded nmth'r frcnn IniuidH; Apparatus for- 

(P) Hannm.. ... 

vapours of volatile iKpiids from air: i>ynnino-tliermal 

process of- (p) Harbezat. 0 h:{ 

Separation , Fleetroslalie -. (1*) Picknrd. and Ifulf 

Separator (’0. . 105,1 

Wagnetie (p) Mnyder. and Jntcrimt iSeparator 


Co 


U);j 2 r 


Separator bowls; IHstrlhutinB devii-e for centrifugal- 

(V) lldk ... . . 

Cenlrifugnl • 

(P) Aktielfolagef, Separalor _«. U. IlUJ, :J04. :i()4r 

4l!i, dSlr. nair, I 0 :i 2 r 

(P) Herritmii . g 40 

<|‘) IhTrigaii, \reiid ainl liernstrom .. 6 W, 5 H, lOKl 

(P) liok . ICrnr 

(P> Schuler.' . ! 7 

Centrifugal-for ynsennH mKtures (P) Muaza 841 li7fir 

CenlrlfUBal liaiid - (Pi Sakidus. 

Cantiifugal llipiid -- 

(Pi Aktn'hola«cf Si'jutrnlor. |y2. J:i2, 52;}, 52y. 12'tO 

(IM Aktieholagel Sciiarator. aiuj, Pnraberg.’ 211 

(P) l>e Laviil and kagerslrdin. .5.54. 874r, 11 i; 5 , n.JU 

fPl Johansson. 714 

(P) Kctchuin.i.. 

(i*) Ljuagslrfim. 

l)i-electrlc.. (P) .Sutton and others ! 

Distributing devioo for centrifugu! -. (p) JiOk 

Liners for eentrifiiRal- - (P) Christenson. 

Majnieilc ‘»ro-: 

(P) KdlsoiiOn?MillingSvnd. 

fP) Cnmdal . ; 

( 1 ‘) Masoblnenbaii Anstalt Huiuholdt ! 
iSVe iiliii) toii/cr Orescparatoii. 

■Htinne , K«M)Iutioii of racemic 

Serum; Treatment of-for commercial purposes 

Calico Printers’ Aspocn . and Warr. r>K<v 


f>H 

774 

ll(ij 

52 :}r 

774 

! ;}22r 


Kiscberand Jacobs . lUTO 


(P) 


Van llailie ninl 


50.5 


1114 


Service licrry ; .Sec<ls and ml <if the 
Nieuwinnd. 

Sesame oil. .Sir uwln Oil-.. Jatty. 

Settling tanks ’ 

(P) Vieldhouse. 05^ 

, e-i Hpyer .■; 41,3 

for sewage 

IP) Cameron and Comniin. 'eii 

(P) Schmidt. 2;}i 

Sewage; Apparatus for bnetoriul puniliatlon ol -. (!') 

(hlson. 

Apparatus hvr hactertal Irealmeut of ” (p/ Jjord’i' 

g<mi. 4JV' 

Apparatus for nurlfvlng-(P) Jln nsc'h ‘ 8tt2 

Apparatus for treating- 

(P) Cameron and Commln. 2:11 

IP) Smith. ' ' ’' 4D2 

Dehaviour of colloids in- f »*ShauBhnVssv’ aiid 

Klnnursley. ’ 7I<> 

Tllol(*glcul tnatmeiit of- DIbdiii .. 414 

Cleanug valB for - — IP) Schmidt. 2.31 Rfi2r 

eflluent. Purlftcatlon of - (p) Kesfner. II14 

Kvaiiorator for- (Pi Lennox and others.. »22. rt05 

mt<Tii»g nmnhlnes. (P) Doll and Tell. 004 

purifleatloii; XitriAcatlonwithrcfereneeto - Chick 270 

purlftcatlon works : Simple method of checking tlie clfi<- 

irney of a-, O’Shaughnessv. S4K 

purifying agent. (P) Swallow. Swallow and Filbum... 2S1 

purifying apparatus. (1*) Travis. SSSr 


8 

7 

f.yi 

ifli 

fiHSr 


4H4 


Sewage Gont. 

Purify^ii^^ and storlUsiug - 


(P) Salarnlor, and J. Jean 


Ueductinn of-. (P) Kdson . 049. 940 

Screen for-. |P) .Bninotte. 6B5r 

Siqiaration of solid matter from-. (P) Kremcr. and 

Des. f. Abvvttsserklaning.7U, 006r 

sludge; Dehydration and utilisation of-. (Pldrosse- 

Jhihle . 7JJ 

sludgv!, Destructive distillation of-’ VpVButteVftVlii 

and Watson. IO 35 

sludge, .Manure from -. (P) Sidebotliain 

shidge ; Kecovery of fatty or oily matter from -. 

IP) City <»f Hradford, Garfield and Grossmuiin. h« 

sludge; Treatment of-. (P) Speuce. y;i;i 

Treatment of-. (P) Spivey. 279 

Shailed effects on fabrics ; Production of-by imdding. 

(P) Meister, Lucius und Brikniog.‘.202, 926r 

Shaft furnaces ; Jiikx-tncnlly lieaU'd-. IP) Allmttnna 

Sveuaku Klcktrlska Aktiebolag. 76 « 

Shales. Valuation of-from East Cheshire for brlek* 

making Wagataffe. lOi 

Shea butter seeds Drabhli!. 43:1 

ShenU; Producing non-absorbent-. (P) Blulsdell. 190 

Ships; Composition for preventing Incrustation on -. 

IP) Dunmtt . 325r 

Siehel glin*, I) S. Custonu decision on . J30 

Sicilian esseiitlul oils Uineiev and Bennett . ;i.S 

rubber. Marckwald and Frank . ' 940 

sulphur Industry . r»ft 7 , 809 

Hiemens-.Martin furnuce . Ilcuctions In the-. DeslumleH* SJ.'l 

Ireulmcnt of lluld ])ig irou In the basic ——. Dicli- 

inann . 74 

Sierra Lcoim': JtuhbtTs Jroni.. 547 

Silesia : Pig iron und zinc production of Dpper- 

/me industry of-in 1905. 18:i 

Silica ; Application of metal lo molten——. (P) Bottoiiiley 

and Paget . 122r 

Fumlion of-In I he mitntion of cereals! Hall and 

Morison . 

Fusing - and hliuping the plivsUc mass. (P) Bot- 

tomlev and 1 ‘aget . 93 ^^ 

glass, Manulacliire of —(P) Bottomh’y, ’ iiutton 

and Paget.. 219r 

.See iduo iSIln-on dlovlde 

.SIIjcuIc melts and silicate glasses. Doeller . r >37 

pigments. (P) Ilarth .‘ ..!!!'!! 3220 

Sitieatcs . Chemistry ot - • Jonhs. jnp} 

Decomposition of - - - tor anul.vsls llinden .. ’!' ‘ . 0.55 

of lime, Inereuslng hmdmg jinwer of basic • (pi 

Schumacher.. 

Siluic acid . .-junl /j'-forins ot soluble —. Mvlina ami 

Grosclmd. 

cnmlHions Sehaiim and Schlo'onann. ’ 910 

Bendcnng compounds of - with uhosidioric acid 

eitrati*solnlile (p) Woltcrs Phosiihut (Jrw . 1MI7 

SiholdOB : Manufacture of-. (P) Tone. JIO.5 

.Silico-culrareous agglomerate. (P) De la Roche.22o. 2tt7r 

Silicolluorldifl, Munufacture of nlkalt hydrovules ami 

carIxmaicK mul liydroHuosillcli* acid from 
IP) Roch . 


Sihc, 


19 


Aitionot-on alunmiuini. Vigoniouv . .. 

alloys Mamilactnreof- (P) Tone 

and calcinni or ils comi»oumls ; Thermic process based 

on tliH action ol-(P) Goldsclvinnlt. 59:^ 

Compounds of manganese with - hoerlm kcl. 
Determination of - in iJti seiice of silica J'hilips !.! 
hdliience ol on tlie open liearih proeiSH Thomas 
Maniif.iefuie of solid forms with aid of - (p) Cehr 

Siemens mid Co ... .... 

Melting and canting- (P> Polfcraml Westiiiuhoiisi- 
soluble in liydrolluoric aeni , Foiiimfiou of - — 

Liilicau . 

Tbermnl process based on the action* of’” with 

ealemm or nmgnesuim. (p) (ioldgchmidt SOJ, 70.5, 935 
SllJcoii carbide . Wanulaeturo of forum from - (1^) 

Gelir Hlemeim und Co .J22 

carbide ; Production ot cornpm-t agglomerated by 
the eleetne furnace. (1’) Ihmvier. . . 
chloride : \efiou of — - on eohalt. Vlgonroux ..!’!! 
chloride . Action of - - on nickel Vlgonroux 

dioside ; Pnalmtion of-from the hiovvn iiioiioMde* 

(P) PothT . ,(, 5 q 

Aec rruo Kilicn 

monoxide; Manufacture of-. (P)<Potter. .. 4»4, 540r 

monoxide; Paint lonlauimg-. (P) J’ottor. 857r 

Silicones )loudou!u‘d. 932 

Kiik, Ajvpnratua for ungiimming-(p) Schmid. d;irtr. I 040 r 

Application of the Japanese dyestuft fukugi t-o . . .. l(o im 

artificial; Apparafus for making-; 

!K! vf.r'''.""I- ”1“'' 

(P) 845 

artlflclal: Bleaching-. (P) Ernst ami Pettit. ir, 

artlftclal; Dyeing -. (P) Aot.-Gwi. f. Anillnfabr. « 92 , 

arttflclRl; Machine for dyi^ng or washing-. 

Men*. 981 


1 ) 1)5 


705 

88(1 


8 I:'. 


428 

i);}4 


187 


, 2«7r 

180 
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040 
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Silk--co»tf. 

ftrtidcUl; Manufnctar^ uf : 

(P) liouJIler. 1217 

(P) CYumlAro. fltil 

(P) DIetl . tfl. 2l7r 

(P) Kabr. dt; Soio Artiflc. dn Tiibiisn.lOWl, 1144 

(P) G^rmutn. 6 K 2 

iPj (.iurrand. tt24f 

(P) Liiiknw'yer . 120,602. lOOOr 

(P) Vlttcntd . I77r. 474. »45. l)25r 

arhftolal: Matnifn^^turc of brIIMant tbreads of-. (P) 

^ioc. Oifji. dtt la Moio Artiftc. LUikmever. 692 

artllk'lal; Maiiufacttiro of - from ^l»cosu. U») 

8of. Franc, do la Viscose. 7SJir 

arttflclul; Preparation and compression of collodion 

for- (P) Hoc. Anon. di*8 Plmiuos rt Papiers 

Phot. A Lumifire et soa ilia . 09J 

artificial; l*roduclnir ftlamenta of-t)f lanic dlameUT. 

(P) Kram.1041 

artificial; llccovery of alctdiol and ether in ——. (P) 

Hoc. Kabr en Italic de la Soio ArWHc. par Proc. 

rimrdonnet . 1144 

arUflctal; Peenvery of solvcnta from bobbins nf- 

(P) floutfc.71, llOr 

artificial. Jlcjidcnnjr- waterproof and non-liiflaui- 

mablc. (P) (lermaln. «:16 

artificial: Rplnnlnc machine for- (P) Mertz _ WHi 

artificial: Treatment of — •• (P) Hoc. Anon. Fabr dc 

Hole Ar*if. de Tubizo . ;{72 

lloilintf off, hlearhinit ami dycInB -—. (P) Schmid 

Frf^reii .47/j. 475 

Cbcmlral charactenstii'a of " ecru ■’-(Jiaiioh .... 087 ' 

cotton nnxfnre , Production of a -which con lie 1 

evenly dyed (]*) Bemberif . S17 

Curliiiff and frayimi of dyed ' - - .Sansone and Hansone. 1215 

Determination of weiulitiiiH of-. Persoz. 1121 

flbros : Water reslstlmt, cellulose coated—(P) Hoc. 

Anon, jtour riCtmle Iml de la Sole Serret. »80 

fliiroln : Formation of a dn»eptide bv hvdrolyslB ol —— 

Fischer and A bilcrliaUlcn . 278 

fibroin peptone : MunufHcltire of-. (P) Aot-(tct» f 

Auillnfubr. 278r. 27Wi 

-like threads; Mimufactnrc of- iP) Fiiedrlch ... 1040r 

Mamifiw’tnre ol brilllHiit threads similar to — (P) 

Bayer und Co. 202r 

Process of churKimr • • - (P) (lumoll. 5y2r 

Produetlon (>f photo^raplm on- Farroll.* 1:55 

raws, Carbonlslim (P) Roberts. y8Ir 

UcndeniiK - - clmrfred with tin eompoumis nuisUint to 
the iitnn>splicrc and to perspiration, (P) Hoc. Anon. 

C<K)p per la Htaylonalura n rAssaRcio dcllo Sctc ed 

AffinI. 262 

threads: tllossiiiR and Rasshm m;M-)iinc for-. (P) 

Mann . .♦n.y. caor 

Treatment of with tluoiiri'a (P) Hoc Anon. C<H)p 
per la Hta«ionjittira c- I’Assayylo dellc Hetc cd 

Afflni. . . . .. . . 262. lOOlr 

IhiKiinnninK and dycim: raw-sliiiultimconaiy. (p) 

liebr. .Hchniiil . 924 

Weighted (Inelmi and l>tlrd.cier.lOOH 

weiRht.eil with tin, resistant to htiiit McistiT and 

Drandmoukin . 68 .h 

Windmif- to facilitate treatment with Ihxuidt) ll’l 

i><‘tri'‘. . .tlOr, loeir 

works : Kei-ov«rj ot alcohol und ether in artificial- 

(1’) hcrvln. .71. U2.’» 

yarn. Imllation . P.H Customs dedshm on.. 201 

yarn ; Muehnn' for dyoinp:- (P) liarel. 7fi0 

HiloMcon ; Manufacture of refractory bodies from-(P) 

Thorne. I2:tr 

Treatment of-. U’) Heaholdt. lH2r 

Silver alloy. (P) Hobson . 78 r 

Alloys oJ .with bismuth, thallium aiut autimoiiy. 

i'etrenko . «K7 

Alloysof - with nmkncHtum. (I*) /i-inexiiznj j ... i»29 

DeU-rnunation of . lioldsilunKlf . . aim 

Diderininnfioii ot - - in laiRc ipninlitlcs ot silver coins 

HoitMema. 20 u 

Klectroclicimcal extractlftii ol Vaycoiiny .. MUJ 

Kleetrolytic pred})lt»dlon of (P) Smnli^iiisK . .. Jl.'.r 

Kxiraction ol - -- 

(P) Coiner .. , , . :i20 

(P) Hobson. .. ..H&l, MM 

(P) Slati‘r . 1152 

Kvtractlon m- irom ores (P) Asheck . 988 

(jftlvanoineter lut Indicator in the volumetric deter¬ 
mination of— -• Drapier . 911 

•Rold precipitate at KedJaug-LtjbouR mines , Treatment 

ot the- lYuacott . 1047 

and lead ; Kxtraction of-from ores. (P) Accumu* 

Intoren Fabrik A -G . R79 

Loan of- m rcltninu copper matW iiiinther ... 081 

ores; Amalgamation procims for reLr.ietory ——. (Pi 

Uugilut.’. 700 

ores : Fine grinding in the cyamdo trcatjMcnt ol-. 

Brown. 182 

ores : Franckc-Tinu process for rediiclim-. Fox .. 768 

•platinum alloys. Tltotripson and Miller. 988 

Separation of bismuth from-. Staehler and 

Bcluurfdnburg . 41 

aolveut; 8«lectlvo-. (Pj Hobaon.. 851. 8B9f 

Treating oro* containing ——. fp) ;Blackmor« und 

Howard . 988. 1102r 


PAG! 

Bllver— oonf.. 

Wet extraction of ——. (P) Seigle.. 816 

•dno alloys. Petrenko.... 818 

Silver chloride, bromide riid thiocyanate ; Hc^ubility of 

at 100" 0. BOttger. 8tl8 

chloride ; ReducUob of-by calcinro. Hackspill .. 124 

chloride ; SohiblUtv of-In hydrochloric acid and in 

sodium chloride solutions. Barlow . 1121 

erytlirosinate emulsion ; Panchromatic -■ — *■. Meet and 

Wratten. 910 

salt solutions : Preparation of pure-. (P) Bdlsterli. 180 

salts H Reaction of acetylcno witii acidified solutions of 

- Niouwland and Maguire. 840 

Bilvered plates ; Manufacture of --. (P) Martin. 1102 

Slivering composition (P) HfllstcrU . 126f 

Size; Appllcin,loii of-to paper (P) Dockoti and Baker 864 

IHssnlvinu——for paper making. (P) Kiillller. 441, 441. 441 

Manufacture of- (P) Bonnot . 942 

from riMiln. Ac. , Apparatus for making -. (P) 

Bigland . 494 

Sizing comiKMltion for paper making. (P) Roc. Auon. 

Mlrabot .1281r 

fabrics. Hot-air drying chamber for-. tP) 

GaciucUii . 17 

of paper ; Dctcrmlnlus hardness of-. 

Klcmm . 1001 

Kollnmnn .•. 90B 

for yarn and other textiles, (P) Pacchtner. U44 

Skins , Absorptive propertiw of chromed-for tanning. 

WiMMl and Holmes . 896 

Apparatus for dyeing-■ (P) Martinet and Dulao 693r, 881 

Dyeing and secTcUgc of-. (P) Pichsrd. I092r 

Kxtraction of glue, grease. <kc. from -. (P) 

Rargcr. 597 

Kxtraction of gteaso and oU from-. (P) Brewer and 

Hardy . 326 

Manufacture of fur from -.. <P) Granville.. 897 

lYintlng In colour on-. (P) DuboU. 982 

Printing tjiwod or tanned sheep or goat -. (P) 

Sardine. 573 

Puering or liating— - Rogers . 105 

Tanning-. (P) Zlegel . 1227 

Tunning ami d«!)iilatlng - - (Pi Glasel . 770 

Trcnlment of- (f*) Klugmann. 868 

Slag , Apparatus to deterndue tlic molting point of-. 

.Tohnsoii. 812 

Aiiparatus for making artllk'lal saud from -. (P) 

Hamfeldt and (iubbttge. .. 270r 

Apparatus for pulverising bloat *fnrnaeo-. (P) 

Coilosciis .. 30, J120r, 692r 

Artificial stone from - —(P) Hidnimacher . 1148 

BlaMt-fiirnaec • Boiidoimrd . .591 

-cement and sea water Mnyiinrd . 428 

Determination «f phosphoric iwrld m basic —- by the 

“ citro-tnoehanlcal ” method. Guerry and Toussaint 912 

Disintegrating (P) Kallnowski.6*lr, 543 

diHintegrathig appariHus (J*) Uamfeldt. 260 

Dlsmtegrutlug molten blastfurnace —. (P) Lessing 223 

Dissolving solid duxes In fluid-. (P) Timm 693r, 699r 

Gonernting steam from hot--—. (P) Mitchell. 126 

graiiuhtUng apiuiratus ' 

(P) (Mark. 764 

(!’) Hamfeldt . 37Uf 

Manufaitture of building sti)ne. pipes, and brlquctt'es from 

. (I’i GSln-Mdsener Hergworks Act.-Ver. 769, 1997r 

ManufaelunMif cement from—. <P) Colloieus. 316r 

Makrittl similar to troia from blost-furnaoe-. (P) 

Colloscus . 428r 

Prmlucllon of-. (P) Benjamin . 700 

Production of - poor m metallic oxides In manu- 

tiict lire of steel (Pi Kiektrmtahl G.m.h H. 221 

Pnidin tnm of vitrelieil brick, tile, Ai-, from -. 

(P) liaggnley . 181 

Rediieing iron-by carbon monoxide and hydrogen. 

Kassel . 1999 

itehition ll(■(.w'ecn hydraulic pro|H>rtieH and eomptisliiou 

ol hlanl-fnrnuci* - - .lesser . 760 

Saving metal values iroin- (P) Allen . 185 

Hmeltiiig tin - (P) Porrv .. 184 

'rreatinent «>1 - (P) Ridley .. 479 

Tri'atmeiit of hlast-turiiaee - - • lo prodnci' eenientitious 

iiiatiTlal (P) Brulm. 479r 

Slates; Manufacture or ornamentation of -. (P) 

Kcllctt and others . 600 

Slimes; Apparatus for recovering ptHCiotis metals from ——. 


(JM ((luyas. 
Treatment of — 
3malt: Defects of - 
und Geiz .,. 


(P) Thomson and Lalst. 1061 

in the salt-glaxing kiln. RchcUur 


Smelting furuoee ; 

(P) McGabnn...1154 

(P) Rivard... 764 

IP) Voneednrii Mine Kquipincnt (‘o . and Partridge 22J 

furnaec : Duplex *—, (P) lAndimiaiin .. 184r 

matiirials: Prowiss of —• (p) OrOnwaU. 850 

ores in blast furnaces. (P) Kemp. 270. BlOr 

ores; l^umacB for and proccas of ——. fP) ElveMli 642 
of iwes. Iron sand, &c.; Electric ——. (P) Anderndn 272 
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SomltUlnii gelatin, gum. *0.. for photographic proooBaea. (P) 

Act.-iUwi. f. Anillnfabr. 

Swwltlve nrepHraiiontt rntjtalnlug uo ■oluble gUvor tall, Pro¬ 
duction uf- IfUmidrc. OO 

SeiiaratlnK apparntus . f'entrifuMl (l») Kaehl..... 4IHr 

apparatUB for Itfjulila of <lifferent «p. gr. (P) IJlbolini 

ami ilaulmo. 70o 

clcmcnta of aagooun mixture*; ApparatuB for 

(I*) Muxza . g4j 

gaiK'oiiR mlxturcH . ApparatuH for-. (P) Fareot 2i i 

aan^B from II mixture ; proccsR for-. (DCauroii!. firty 

liquids from tudids ; Apparatus for-r 

. 

(P) Mtiirblrd . yi5 

liquldR from susuxuidcd solids , Ccntrlfuuul apparatus 

for-. (P} Haubuld . 1137 

machines. . 

(P) Ayros . :>8l 744 

(P) llaldwh,. ifti 

metala; Klectrolytle nroi'ca* of-. (P) Hyhinette!! 4»»r 

metals niul other suliHtancin from liquids , Apparatus for 

(P) Dion, and Aiiuticus Kleclro-HcTniatlc t'o. .'iSl 
ores by flotation : 

(P) Kimoro . O' 

(P) KIrby .*. ^ ! 1 h 4 

residues from liquids . Apparatus fur -. (P) hnwo* 525 

sand from siimes . Dcviee for- l)e Kalb ll’il 

solids from each other (!’) Mm qiiiHten.’ ili Vl'a 5H1 

solids from liquids (P) CnHlleld and Markel.’ 

solids troni liquids , AppariiiuH for- 

IPI riayton Aniline (.’o. 

(P) Heiieke . . .. 

solids from liquids bv e«i liii« (P) I’orups and Neumann 

solids in suspension in Ihiuids (P) Von May. 

susiM'nded nmth'r frcnn IniuidH; Apparatus for- 

(P) Hannm.. ... 

vapours of volatile iKpiids from air: i>ynnino-tliermal 

process of- (p) Harbezat. 0 h:{ 

Separation , Fleetroslalie -. (1*) Picknrd. and Ifulf 

Separator (’0. . 105,1 

Wagnetie (p) Mnyder. and Jntcrimt iSeparator 


Co 


U);j 2 r 


Separator bowls; IHstrlhutinB devii-e for centrifugal- 

(V) lldk ... . . 

Cenlrifugnl • 

(P) Aktielfolagef, Separalor _«. U. IlUJ, :J04. :i()4r 

4l!i, dSlr. nair, I 0 :i 2 r 

(P) Herritmii . g 40 
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Settling tanks ’ 

(P) Vieldhouse. 05^ 
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eflluent. Purlftcatlon of - (p) Kesfner. II14 

Kvaiiorator for- (Pi Lennox and others.. »22. rt05 

mt<Tii»g nmnhlnes. (P) Doll and Tell. 004 
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Screen for-. |P) .Bninotte. 6B5r 

Siqiaration of solid matter from-. (P) Kremcr. and 

Des. f. Abvvttsserklaning.7U, 006r 
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Sicilian esseiitlul oils Uineiev and Bennett . ;i.S 
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monoxide; Manufacture of-. (P)<Potter. .. 4»4, 540r 
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artlflclal: Bleaching-. (P) Ernst ami Pettit. ir, 
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Men*. 981 


1 ) 1)5 


705 

88(1 


8 I:'. 


428 

i);}4 


187 


, 2«7r 

180 

yiK 

040 






























































































tea)]S3C*0F SUBJECTS. 


118 


p4aK 
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fluid on puiuT. tcNtllfB. A'c. , Appanitii'* for ——. (P) 
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Standard eoUs . hifliience nt of grain on I'l lmvlonr of 

mercurous sulphate m-. Yon stelnwehr ... 8f.2 
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Co. 180 

Preparation oj- Bt-nr . 2()‘i 
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Us l^eiiHim of -- . .... )|ar> 

Htandies ; Manufactnre ol nee and niaiicr - (i'l Jean 

et Cle. . . I'ji 

Beversiou mid (■(•mposition id - - other than potato 
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apparatus; continuous open fabric-. (I'i Wood iioi 

cloth; Machine for -. (P) Uerlach, and KetUlnp 

tmd Braun. 177f 

fabrics : Apnaralns for-; 

(P) Fish . 1172 

(P) Mathor and Platt. LM... 586, lU4r 
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(P) Moore and Haskett . 820r 
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Macfarlaiie and Crogory. 964 
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hiliroii'*-(P) Colborii. 1224 
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Hardness ol constituciiis of- Boynton.. 688 
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646, 860r 
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Manulaeture of-by tlie pneumatic process 
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melting. Phenomena during -. Buhfus...... 698 
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486. 850r 
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Ihodiictuuiof-containing tit-anlum. (P) Kosaland 
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Physteochemiciil reseunilicH on carbon ——. Benedicks 

Becovery of-from slags. (Pi Baggaley.. . 

Keverberatory hirnoco for-. (P) Dafaya. 764f 

rods ; lieUTiorutlng eflet't of acid plcklo on ——, and 
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Lang . 
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Structure of hardened hihI t/omi»ored lieyn and 

Bauer. 

utnictures ; Protecting-with paper. Barker. 988 

Hnbstance for linprovlue inferior-. (P) Hoffmann. 8l9f 
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atrueture of-. Banister . 480 
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(P) Vttjda . 5UU 

artiltelal, Manufacture of-from slaw. (P) Schu* 

nwher . il4H 
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Treatnu'iit of- for laper nmnulmture (P) liiaj- 

'JVnutt.(,. SH 

Slrawboard , MariulacLure ol - —. (P> Priiis. 550 
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(P) CrosBrnanand Selg. 

Strophaiithlu ; Hcterinliiutiun of-In stiuphnnthus sccdii 

and tincture. Ca-sar and JHjrcnz. 2iil 

Strychnine ; Action ot hroinmc on-. Bcckurts. HS 

Coiloidal preparation of-. Brown. 1171 

Scparntioii of-troiii brucine. Reynolds and Sul* 


cllrte 


70 I 


512 
0.51 
JMwr 


.S’ffprAmw leuvcH ; Alkaloids in - boNy. 

Stucco; Maunfaeture of -U') .. 
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Platinum production of the.. 3^^ 


Urals; 


Uranium: Deterrulnatlooof-•• Finn . 

discovery In Canada.• V4.V‘. 19 ft 

ores; Treatment of-• ..(P) Haynes and otliere. J2fl 

ores: Treatment of vanadUeroui-. Oin. 

Uranium sodium acetate ; V. 8. Customs decision.. ■ ■ ■ 1146 

Uranyl acetate ; Actionolllght on -. Bach. S'-*-* 

Ure«: Preparstlon of acidyl derivative* of (P) 

Bayer und Co. 

Umtroplue. Stfi und*r Hoxanmtliyleuetetramine. 

Utah; Salt purification in ... 


608 


Vacua; Production of-. (P) 

ITodnctlon of high-by means of liquid air. Claude 

and .. 

Vacuum ; Apparatus for.creatlng and maintaining a-. 

(F) Manvers and Phillip*... 

evaporator*. See Evaiioratlng apparatus. 

Kns an^* iike*eva^rato«. (P) ftUlwaukee Evaporator 

pauB^** Hermeticuny Ve'aied dw^ of-. (P> Banks 580 

Valoula; IK'terminatlon of extraneous matter in -. 

Turnbull. 

Treatment of -—. Oln .. 

„ Finn. 

‘Employment of - and It* compounds in aocumu- 

-- ’'‘'nifTort... 

in Peru. Hewett. .. 


6»4 

1121 


Vamlah. IP) Xhai^ 


72 


earbOB taira* 


Lau^ and 


Pidii 

. *84 

Manis^aetur* of —. *(P1 . .j..... • •• 

ID the United Btate*; C*b*m of r;^ m 

Purifying Uweed oil for making . (P) 2}l??**K2 *** 
fomovar; Nofi-lnflammable ——. (P) SUbii 
^Saduloid Chemical Co. SK 

unlnSammabk; Eenderlng (P) Boucheiwi^^ *0lu 

Vamtehea; Influence of realne on the decoloriaattoo of 
^—by light, wamla*. .... 

Itanofat^ure of —(P) Huch. 

Rmdeving — n<m*inttomriiahle by 

ewS-Tde. m Foumter. 

Solutions suitable as ——• <?), 

Teste for hardness and elaatiolty or — 

Bally... 

3!"v;;«.kv.;;;;:. 

Varatahln* wmporttlon. (P) Nlem^t. 

VMoUn«i Prepwatlon o( w»t«-«>lul)l« —(B) B«W» IV 
Vnt dyestuffs ; Lettoo-derlvatlve* of eulphurlaed 1“) -4j« 

Badlaclte Anllln und Soda Fabrlk. 1*46 

Manufacture of—^ _ amij. 

(P) Melster, Luolua und Bruning 
(P) Soc. Chem. lud. in Baale .... *7^* 

Sulphttritcd—(PlBadiacheAulUnunUSodaP^. 

Vegetable fibres .Sounder Flfc'' »■_ (P) 

material; WorkhiR up.- aos 

Weraohen-Weiseenfelaer BraunlroWw - «« 

matter : Treatment of-- from ^hioh^l or hjj 

been extracted. (P) Bdson Heductiow fiaohlnery 


VTSf 

81 

88«r 

sis 


VanadUetout uranium ore* 

Vanadium; Determination of 

)loyment of — and ii« — -- 

totor*. (P) Ikmffort. . Jai 

Occurrence of * 
ore* ; Treating — • 

(P) Handy. .....i...*,. 

(pS H.ynw .nfl .. 

(P) Haynes and other*... **? 

as a *teB|.maldng eslemcnt. KenteBmlth . ..... • • • 

Vk J to«om iwtotW. »ml •'y®'"*™ ^pfBmBOTt 
separating --from ores and slag*, (i') Hounori 

Vanadlnm carbide Sl.rofnH- (I*) Cl«. FroBe. F.xploltn.^^^^_^ 

Proc. ThoBwon-HoMton. ... 

compoimd.: OxldWng and 

V>nnd» In praence of -(Pi Meixter, naam 

«»lto':''KlSSSl%c propMatlbn and propertlMi of • 

Marino. 

Vanina: Preparation of-(P) Pc Montcnqttloo. 1117 

VanllUn-l^ »|nnf«tt« of -. (PI Bpuw. Md Oxon. 

VatiorliBtx for combuitlblc llaiUdx for uie *lth exploxlou 
inotorx. (PI .. 

8xp«llmf*^ xoiBbie ‘in'inlphii^ *»» »''• 
of vSK** i a'xjiiitt** Pf ~~ »*'• 


• • • ii.'ii.id.sji'ij,' ViibVwtoi '• 




Clarion— .j. Wl 
fPI 


<» 


ollx. I» 1 % pilx, fatty. _ 

substance*; Extraction of ■ U) _ 

lubitanc#.; Extraction of albundn from . {PI 

VcKctttblci Mwin*- 

Preaervatiou m -- (P) Foutalne...... • 

Vegetation ; Material for destroying or retardlag-. (P) 

.... 

Velvet; Printing aud emboeslnR -• in Boyer..... »7a 

Vrratrum album: Alkaloid* of^the rhlxome of -. and 

their determination. Brodeinann. .. *6® 

Verbeua oil. See under Oils, essential. 

Vermin; Destruction of——. IP) Wauthier. 

Vlclanln, a cyanogenotlc glucoslde In vetclie*. Bertrand. IMl 

Victoria: Disinfectant* In ..Ui'.*' ” ' “' 

Vinaaae : Colouring matter from -- . aXa 

^ncentration of bjetroot-‘ 

CyanOi^n compound* from —. I”) Cnem. Faur. 

ProduWon*?f fuerfwm-• IP) tWiwli and 

Kccovery of nltrotenou* matter from-after removal 

of TH>ta*h. Voasenx... 

refining; Inttuence oLfUlpbur compound* on —. 

IxOi’omhe. jaa* 

T™St of— in the Sb1ipirit i;ito;y." Obij^ Trt 

Di.tlneulrtS'fembntaioW «ib woo d - *#?? 

factory ; Annual report of German expetlBwntai 

ManSMtuf«’rf**fMTn0ntBUbD 

^ce«: Bacteriological InTcxtlgotloox on tbx 

-Hennebetg. ■■■ .; • • ■ • ;v • 

viicoH; Coating paper, fabric., dtc., wiUi • (PI xdlWl* ^ 

feld and Tedeako. ..• • • Ji! • «~V' ‘Hi 

ForroaUon of fllamentt from-, if |\ ^ l« ■ 

MonS^^r:! of MUSdai xilk from-- OP) t»Jf 

Manofocture SMIlamnnt* mi flirni from —. (W 
Mannfaoture of luxtroax threodi, *«■, <">>>> 

PniM^M of Oireadx, Slinx, itnd laminc fro» ™ 

ProcS rf*mai(tng‘ thread, mi aiau rt <*ll ^ 

tht^STB^nnlii —.'■ 'iPi'^' 

Vlicoxltnotet for varnlxhni. Volenta. 

VIxIti to work., Annool Meeting.. 

VltrWxd btkk. m. *c.! ProdnoUon of 

{PI BMgxIey. 

Vitriol obambatx. See Snlplrarlc aad 

VolotW^l^tt^j b« — 

VoltoM ordo. .Ire SledSjje xn». 
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joxmtAi OF TOT msimt of mmnoAL industby. 


w 


FAGS 

W«U«eov«rin8i; Uftchlae lor printing (P) Baeok and 

otiMTt... aoa 

WaUjAper: 

Sloctrolyttc (l«t«nainAtioD of amenlc! in-. Thorpe S94 

Printing-. (P) Fleury .... 71 

Printing machine for-: 

(r) Comp. Hanufaetora Pluminetne . G91r 

IP) Wood. ai8 

Wi^ut; Black-. Levi and Wllmer . ae4 

oil; Sm under Oils, fatty. , 

Wafp printing machines: Printing mechanism for-. (P) 

Schmidt. 764 

Wash ; Evaporator for brewers’ or spent ——. (p) Lennox 

ana Mackenzie . gGl, 392 

Washer for coal and other mluorals (P) HevI and Patterson 974 

for ores ; Mechanical . (P) NIchoils. »»0 

Woahlng apparatus for use in brewbig (P) Jacobs and 

Desenfans. S61 

carpets ; Apparatus for-. (P) Kelllng. 15 

coal, coke, Ac ; Machine for-: 

(P) UayneraAnd Hardy Patent Pick Co. 1210 

(P) Shaxv . 403 

deposits from ore crushing. (P) Hutchings . 378 

fabrics; Apparatus for-. (P) Palmer. 763 

machine. (P) Splttal. 179 

nuu^hines for fabrics. Ac. (P) Moore and Moore . 176 

machines; Eotarv- (P) Stitsel . 1040 

maohli^ ifor textile fabrics: 

(P) Ainley. s . 871 

(P) Dydynskl . 980 

machine for woollen fabrics. (P) Koussclle . 311 

powder containing alkali peroxide; Packing and storing 


sugar, Ac.; (’eiilrifugai machines for (P) Schiller 860 

wool, Ac.; Apparatus for-. (P) Bastln. 16r 

wool on bobbins; Mm'hine for —. IP) Kmoult et 

Ole. 16, 881 

Waste heat in coke; UtUlsallon of-. (P) Wadddi .... 870 


»A01 

Water—<Mm4. 

ffisetrolj^o de<mmp^WM of-. (p) Dacby. B87f 

fUttfs, IP) Bell and 1^1.. ooi 

Kilter for purifying-. (P) Btllne... 167 

Introducing reagents for purifying —. (pj OverM W8 
mineral; AppoKtus for extraettim salts frcMi 

X>©prin .. U47 

mineral; Kleotric reslstancco of natu^ a^ agttflctel 

„ Negteano...... 824 

Purification of —: 

(P) Brown, and American Wire Co.. 862 

(P) GriiSth ... 87f 

IP) Qfondei fibres . S68 

(P) Restner. HU 

(P) Kniffler. and Vera ChemicM Co.. 908 

I?) Lambert .862, 0O*f, 106S 

IP) Malche . 87 

IP) Wlxford .. 86. 87, 888 

purification; Continuous —. (p) Schrfider, and 

Dents. Erfindec-Gcndasensch. 133 

purification; KlectrolyUc -. (P) Won. and 

Americus Kloctro>Uermatlo Co. 904 

purlfioatlcm system. (P) Wixford . 88R 

purifier. |P) Butlan, and Matchlnenfabr. GroYSB- 

broich . S7 

purifying installations ; Lime saturation appMUtus for 

-. IP) Kichenauer . 662 

Purifying and sterilising-: 

(P) Lavollay. J95 

(P) Balaruler, and Jean ot Cie . 711 

Purifying-by suspended filter-beds. |P) Glrerd and 

T»rai)lftr. 1063 

receptacles; Composition for preventing Incrustation in 

-. IP) Hubert and Hubert . 1088 

He<'overy of fatty matter from -. |P) Get. f. 

AbwSsicrkiarung . 882, 893r 

Separation of argUiaceous matter from -. (P) 

Horchardt. 87 

softening, Meclianics of-. Hoyle. 462 

KterlllstHg and clarifying —. IP) Hy. 1068 

Sterliiaing-by ozone. IP) Otto. 1063 

Sterilising, softening, and heating-. (P) Westrope 

ami Cooper . 1083 

still. (P) Barnstcatl . 711 

Water-gas. See tinder Oat. 


Waste waters ; Apparatus lor bacterial purification of --. 

IP) OUson . 

of a paper machine: Direct utilisation of ——. |F) 

Sjfurt . 

Purification and utilisation of-from sugar raanu- 

facturc. Pellet . 

Btipurailng solids from ——. (P) Ges. f. AbwilAsorklarun|[ 

Water; Anti-catalytic actions of-. Brcdlgand Kraenkei 

Apparatus for determining oil in feed and other-. (?) 

M(^on.... 

Apparatus for the electrical purification of-. (P) 

Lester ... 

Apparatus for doctrolyslna-: 

(P) McCarty and Darby . 

(P) VarflUe . 271f, 

Apparatiu for examining Imller-while the holler is 

in operation. (P) nchmlts ... 

Apparatus for purifying-: 

(P) AUen . 

(P) Deolercq. 

(?) Dtokeloerg . 

IP) Griffith . 

(P) Mger .. 

4P) Eiei^h. 

• IP) Solmddt . 440. 

IP) StephuDSou .-. 

Apparatus for purifying-by distillatios. (P) Amer. 

Water Purifying Co,. 

Appsratai for purifying-by dactrolysis: 

(P) Bailey, and Eloctra-Pura Water Co. 

IP) Zerbe.. 

AnpmratuB for softening^and purifying - : 

(P) Banks and Danks . 

(P) Bhcuunnan and Hand . 906, 

(P) Wollaston. 

Apparatus (or treating-with powdered materials. 

(P) Maignen’i '"Flltre Rapiae" and "Anti-Ca]- 

calre ” Co., and EUU . 

bacteria; Biology Kolm . ... 

OwUnuous extraction of-by electro-osmosis. IP) 

ie Melitcr, Ludus und BrUning. 

- °^ConUnuoas femoral of sulphuric add from . (p) 

Heiscft.. — *.. 

Coppsr lalta is irrigating -—. Skinner 
fj^mpoiisg by deotrol^is. (P) UoCarty and 

. Darby .821, 

' MwnUnatioh <* oU In boiler feed —(P) Martin .. 
DfitiiiMlnitlnTi <4 In crude petrdeum. GraMe .... 

DetifiDatlon of sulphates In drinking-. Easefaig 

DsteWnl^ the tnrbldtty of-. Urezse^e .. 

dlstilUn^a^|puatus: , 

{p! Wsntx. i i !!.*! i. i. . ^ i i i. i 

" — to tiM moltl^e effeet tytuim. (?) 

- if) aiectrie, Wiiig 

HUr Co. 


663r 
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004 

492 

606 
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776r 
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380 

281 

1281 

906 

440 



279 

711 

127r 

1009 

884 
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7 

1036 

285 

46 

969 

1114 

afiSr 

iitr 


Wateri)r(X)f compouml IP) Nowak and Smith. 262 

fabrics ; Manufacture of-. (P) Bond. 372f 

tissues (P) Bond . 818, 686r 


Waterjtroofing cardboard, Ac. (P) Haigh and others . 906 

composition : 

(P) Lolshman . 821 

IP) Shepherd . 632 

felts and other fabrics. |p) McKorrow and others .... 982 

fibres, fabrics, paper, Ac.. (P) Meulders and Bourlet .. 1092 
fibrous substances ; Process for ——|P) Chem. Kabr. 

KlOrsheim Dr. H. Noerdlinger. 476 

materials; Process of -. IP) Rochmnn and 

Kaofmann . 262r 

skins and furs. IP) Klugroann . 868 

soft felt hats. (P) Maurel. 68 

solutions: 

IP) Lederer ..*.. 826r 

IP) Mongauzi . 1059 


Waterways ; Eoyal Commission on 


288 


W'ax ; Bleaching-. IP) Welng&rtner. 088 

ot Bhaphia Huffla. Jumeile .. 488 

substitute for making coloured papers. (P> Winter.... 604 

Waxes; Treatment of-. (P) Braadjler-Kurte.. 219 

uninflammable; Rendering (P) Bouoheros .... I06o 

Weed killer. IP) Biackie... 605 

Weeds; Destroying-In cornfields. (P) Otrtehtrd. 906 

Weight; Apuaratus for determining the loss or in 

during treatment of substaneoB. (P) Oxley.. 91 

*' Weiisbltr ”; Cause of mucilage formation in —. BohOn- 

laid . 771 

Welding Iron or steel; Method of and fluxes for —(?) 

Davies and Clark . 699 

Western Australian bstki. Harm and Cowlea.. 881 


Whale oil. See under Oils, fatty. 

Whalebone sabstituteg ; Production of —. (P) Foiaisik 

and Bloom..... 648 

Wlieat floor; Bleaching —. Kieuront...194 

ProoMSB of cleaning (P) Reid... 664 

proteins ; Properties of-. OhambefUtn. 1168 

Whey; I^reparatlon of-from sklm-mllk. (?) Deuteche 

Mllchwwke ........ 8BS 

Whisky blondlng. (P) Dunbar..... 6S 

Determination of alters, aldehydes, and fuirhira) in — 

Tolaan and Trssoot....... 1167 

DistiUation of ——. Sehidrowite and Kaye . 900 

Removing noxfous elemonta from tits mgbar •tomwls 

of-. (?) HlUlart . 7 ; . 1168 

iSssafie Spirits. 

White lead. (Loadbn Chamber of Commsroe)............ 82 

...m... 

iff 
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Whitele4uS—«>N<. ^ 

lUaiiferivre of and mixturei of >vhiie lead with 

lead oxidM. (?) OoldHohmldt and PolatnluM..... ff«4 

Preparation of — from enlphlde oroe. Jacket. o»o 

WWttttJr j Trituration and fine bolting or dreetlng lump-- 

(P) Cooper and Keene..... ale 

wmia Wiekmamvi. Zlkee . 

wme*bcmqimt foncut. SoeAeia ciMietoffHt. Lindner. d08 

Oolourliig niMter of ted ——. Cari-Mantrand ... 1167 

Determination of glycerol In —BUlou.... 770 

Altar. (P) Dttpeux, Glbaud et Cle . 181 

importe into the United Kingdom.. • J86 

from the loquat Tak^aabi.. 70& 

nniat; Treatment of-. (P) Monti.. 118, 990f 

Wlnee; Ageing^— 

(P) ftchte^erbakow . ,946 

Algerian —of the Maacara district. Jalade ...... • • 1661 

Apparatue for heating or cooling-- (P) Soc. (iuelln 

et Perraa. 4 hw 

Biological etndlee on champagne—• Oordler... 602 

oontfllnlng a high percentage of alc<riiol. Paewrlnl.... 1167 

Detennlnatioo of total acidity of ——. Andiieu. 202 

Determination of tatmln In-. Kramw^ ......... W 

Elec^loally ageing and Improving ——. (P) Dcevlgnee So 
Formation of eulphurettod liydtogen in fruit and grapo 

——. Oflterwalder .. . 

Qraieae eioknom (ropltios*) of-. Koyaer and Man* 

ceau....*. 880 , 8*“ 

Improving . —before fermentation. (P) Barbet .... 947 

improving the quality of --. (P) Nlhwon and Jot* 

son lOoA 1118 r 

Inveralou ^ sucroeein. Mathlou.. ... 94J 

Occurrence of amonlc In-- Glbbeand Juince. 1181 

Penlan-. Lccomte.... 940 

Rapidly clarifying, ageing, and maturing-. (P) 

Monti ...... • • “''6 

SulphltaUOT’(if by enlphuroui acid. <P) Laborde 491 

from vinea attacked by mildew; Character of -. 

Manceau . "^6 

Wire: Heat treatment of steel-, eepeclally for ropei. 

Brunton ...... • • * 

HOTmetlcally ieolinB-Into gla».. (P) Butlnn and 

Caive-t . 

Win* ; Inanlated-. (V) Buploy. and Gen. Kleetrie Co. 28,28 

Wood : Action ot bacteria on -. Malenko^f. J17 

alcohol; Mannfactiirc of-. (P) Chute . 824 

Apparatoa for dlaUUInst reainou. (H) Prlla. ■ • ■ • ■ 

Apparatus for extracting resins, »c., troin ——(r) 

....... 1 .s 

Apparatus for extracting turpentine from -. (P) 

Pure White Turpenttao Co., and Oardper.... 82 

Apparatmi for forcing fluids into--—. (1^ Winner.... 78 

Apparatui for heating, Btcandng, drying, Ac.-(P) 

MoWhliter./„VV.;. 

Apuaratus for impregnating-. (P) Altena ....... 848 

Apparatus for impregnating or colouring-. (I) 

PirrandKopeU... ..j ^6*6 

Bleaching action of light on dyed-. Behramm and 

Carboniamg'-^-^'b.v Buperheat^ steam. Elfatrdm.. . 078 

Cattle food from-. (P) Lehmann. »«♦ 

Charring-. (PI Mtlller .,■. O;}'' 

Coiooting-to imitate old wood. (P) Koniraann 2]r 

Colodring and preaervln*-. (P) Maw et^Me. 768 

ooroiawllon for impregnatini!-. (P) Wolmon. 818 

DlatlWtlonof-. <P> i,--.U . mr 

diattllatJon ; Conaiii of-In the rnlled StatM..... . 888 

Diatmatlon of-to produce wood aplrlt. aeeto i^d, 

acetone, and animal charcoal aubatltute. IP) Orl* 

lavacer Chem. Fabrlk..... tt' 

dlatlAln^a^tu.:. 

(P) Jewett.. W'li.i 

preser^dng apparatus. tP) Davia and 

dliUUlng retort: a., 

(P) JackioTJ, and Sohofleid's Bom .. 1686 

dtoUlling; Ketort furnace for-. (P) Brown, and 

^y Chem. Hsnufg. Co. .* • ',i,; 

Drying-by prellnnnary treatment of the sap. (P> 

Boo. Gttlgnard et loastandle ‘. a. iaIo 

dyeing; ApparatM fw (P) Schmidt. 1092 

^eingprooess. (P) f^Tttnhut ...• • • • i; v 'w;* 

Effect of moisture outlie strength of-. (U.S.Foreat 

Service Report) .-i.....;. 

EstnoUns oil of tumenttne, «o., from —— . 

(P) MeKensle . j||J 

ExtraeU^ofrobhertom^—. (P) H) 

Extraction of turpentine tr<mi(P) 

Extraction of turpentine and roaln from-. (P) Halo 

1lbr6^^^?**(p” H<inAford,'and Wood iiilitMatii and ^ 

Obaih^ appatatii. (t) Wood wiiuwii and ifiiw* 

- 

(1^ PpBliSa ,a.aa*’J'.4,.».*'»*wV*-‘*>-**'-'***’*.*’**“**' 


**|oSMgwttng and otjourtag ^ 

Impregnating-to wevent puUwaoflon, tot,, MM 

fungus. (P) Hasaelmaim •'i-i**>i**t-'‘***»; 4 *, 
Improving the colour of impregnatea or dyed ——, fP) 

IK^merafahr.. j.......... aa 4*0 

Inacet; BoringeaMWhttaaofa«• 
Manufacture of amBdal 

oil; Oxidation of- (E) KtoaaMla...... lOMJ 

tnmn .... a •». a.» *1 

PreaervattOT of —: 

(P) Card .. 

(P)d*onlaen .V'” iS 

nrintlngprocess. (P) Goodwin..• • • • • 

^oduring dork colour on ——. (P) Clwm.-T««hn. 

Laboratorium 11. Bartels.. *!.•'*.* * 

Produoing a Uquld.ttght joint between-and a dyeing 

or iittpregnariug vessel. (P) Kroa. .t* 


uuipi»eiwwini «6 iiiot u»iajv». . .......... --- 

pulp; Dyeing —(P) Longley....a... 9H 

pulp proauction <Jf Norway..^.. w . 

pulp waste liquota ^ Sulphite . *ransc .......... 4M 

Rondcriug-non-inflammable hy« means of non* 

hygroscopic compounds. (P) Rose ... 

resinous ; Treatiuent of (^) ^6e d ............ ' 

RoUry digester for sacHjhiirifylng —. (P) We. Ind. 

des Alcools de I’Ardftohe...•*!* i • j **' 

spirit; Continuous preparation of pure, conoenwaiad 

-. (H) FarkM . ............. «04 

aplrlt; Productiou of-from wood and aawdttst. 

(Pl^rljavftwr Chem. Fabrlk .....-:,*" 4 -J***; 

still. (P) Copllovltch, and Standard TurpentJna MMmf. 

(2q...*67 

supply of the world.• • * •:.rial' *■' *_Lj' 

tow; Distillation and oxidation of —. (P) sowd* 

Treating and oolourlnB-■ (P) Marino ■ Bj* 

Treating-for paper manufaeturo. (P) BerfernoB.. »» 

Treatmentof-. (PI Mabeiy .. LI''"/bi “** 

Treatment of-for eleetroehemloaf appaiatua. <P) 

Whitehead and Marino . 

Wool; Abaorptlon of tin by-In tapettry-earpet yaeu 

printing. Paterson .. oia 

aj'"*; ”1. 

(P) Wood . UMM 

Bleaching-elec’tticaUy. (P) Panaa and Eoraherg. IMJ 

bleaching proooaa.- Thiorry-Mleg & Co. JM 

oarboiilemg device. (PI •*# 

Chloritiaffon<d-. VIguon and Mollard „ vH4* 

Cleanaing-. and recsverlng groaae and frolven*. tP) 

Qiuekonbo. .W V.l. 

Vetergent for aeourlng-. (P) WoMa .. .. 

Uleehargea and half^eohariMa on wHh potaialwn 

eulphlte. Hcllm^ und Co., and Eatteguy .. *** 

Irrylng looae ——. (PI Jahr ...*l060r, 10 m 

Dyeing-with Aniline lilaok. (PI ..... tM 

Eiteet of chlorine on-- ..PlB®,™ Sfl 

Extracting-with volatUe iolv«B<»-„ (P) Jf* 

Extraction of greaao from-• (PI Ewt and BMgl 4^, 


Extraction of greaao from-• (PI Ewt and BMg* 4w. 

fat; Decompoeitlon of-• (PI P™® 

goat hair, and camel hair; Sorting, wSlytaCt 

•^^emnblng, and oatdlng-..... U 

Inoreaaing tlie taatnem ofAnlllne Blaok dymnta ea.—r“. 

InbrikntBoluble In water. (P) Biep aJK 

Kaehine for treating loMe --with Haol^ *8!2' 

Potaah leaching apwtatua foe raw -™..(njBa«Jar« BW 

Printing-with mlxturea oontalnliig poaaw. MUia. 

Mueller... ...>.ae.a*e«* 5 a^ ow 

Production of tMt violet to blue ahadm on -r-. (F) 

rage fcKbonling-... 

refnae ; Pali from :-LBb .., .. «» 

rugs; Dyeing and dnaalng -. Laau> .. 

•oounng mamilnM I .a. 

(PI Jotwa ... ^ 

SteWlleiog ^!!^!^i?'S^ViMrt’aaihrax. ii*) I«kihiui..i. 

waaWngapgmtM ... 

Waahlng maohlne for — on bobongi, IF) MBWiwL ^ 

-waahtog wap’ln ifatai.... •»..> Wjfe ', **?, 

Woollen fabrica; Prodnetlon of midttcdloW^ ■SJa eSSW .m 


on — r. (P)JiPok*. ■-•■-.".•Ai 

goods; IwiMUon of to to-. 

■ SXXam 's smd for fl^hlog *■■■' •*■.' (P) EVO 

WMridg aWBUMa; 


Ww^4.|B**.0^a'a 
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WoMttid; Uoisturti in —. Hartuhomo.. HR 

Wort; Appanioi for cooling brewers' . (F) Ikntel 

cod Thomlcy. 430 

Appantns for (ermeutlng, maturing, and storing —. 

(P) Crossman and Rclg . )93 

boiling Cannem and Fyfle. les 

rooling; Inexpensive-. Pongratt . 043 

DetermliiatJon of tlie colour of with Iodine solu* 

tions. Brand and JiUs . 049 

Determination of extrwt In ——. Van Laer.. 280 

Fnrmenting-. (P) 8challf .. 1062 

infection on the cooler and refrigerator. CliM>iuan. 90n 

Influence of watiT-borne bacteria on-. Bode. 228 

Preparing concentrated —. (P) Monti.947. I062r 

Treating and ageing-. (P) Deckcbach. 947 


Xanthic leucomafncs ; Action of-on eopiMir. Slomneieo 395 

Xanthine ; Conversion of caffelnw Into-. Fischer and 

Ach. 232 

Xenotlme deposits in ^iugganu. DkIc. 1 H 8 

Xyloldins. Hai'ttsseimann . 444 


Tam: Drying — In cop form. (?) Jahr.I040r. 1042 

drying niaclifne. (P) Marr . 807, U24 

Gassing machines for -: 

(?) Arundel and Higginson. 750 

(P) Villain . 425 

in )iank« ; Machine (or boiling off. charging, dyeing, and 

washing-. (P) Durand ctCle. 755 

Machine for treating-with liquids, gases, Ac. (P) 

Hardcaitle. 753 

Manufacture of cotoured polished-. (P) Duckworth 6H 

Yeast; Abacwptlon of dyestuffs and metallic aaiU by-. 

Bokomy. 708 

AcclimatUMition of'-to sacehBrine mluerHl nu^ient 

media. l*ring*heim. 823 

Aorlimatisatlon of-to sulphurous acid : 

Olmel. 192 

Poui'Kscot . 439 

AcclitimtuMul --for grain dlstil)at4pi:i. (Pi Jacquo* 

min and Frltsche. 1062 

Action of Stimulants on-. Dcibrueek. S5 

Anomatus-. Zlkes. . . 7om 

Ash content* of certain Helnselnuinn. 551 

Alimentary product from (P) Jacquemin . 710 

Assimilation of aiitO'dlgestlon products of beer -— by 

yeasts and fungi. Lindner and Stockhausen. 1060 

Behaviour of butyric and allied a<;Ids in presence of ——. 

Bokomy. flflo 

ss a by-product, l.ott and Matthews. 506 

eoUa: Influence of concentrated sugar solutions on eiido* 

tryptaae in dead -. Oromow . 708 

Cider ——. Osterwalder. 77 1 

Cultlvatlnq. (?) Krulsand Rlngholfer.. 1063 

fttlttaf; Method for pure-. Wickman and yjkes.. 329 

Desiccating and preserving-, (P) Livingstone.... 85 

Disposal of waste ->>-<•. .srhidrowits and Kaye. 650 

DtvisloD of oell-nucleus of pressed -. Rwellongrebe] 690 

Growth of In mineral nutrient media Chrzasxcs 35 
Influence of acUls and other substanees on infected dir* 

ttllery and pri'ssed -. Hennclwg. 1186 

Influence of myeorterma on —. Koeeowlc*.... 602. 899 
iulce: Alcoholic ferment of . Barden and Young 

. 490, nil 

Manufacture of dry iP) Halm and lieiser. 4.89r 

Fart played by cysts of glmosporium In the orifdu of 

vlala auu Paccot«t . 829 

PlasnujlyaUandturgor-rcoulatlonof-——. Bwellangrebel 860 

Productlou of distillers’ - from matcriahi used in 
tapioca, sago. Ac., manufacture. (P) Kycander... 773 

Production of sulpluirettud hydroipm by : 

Heban^r . 640 

Will and Wandefsehwk. 227 

Pure-. Blau. 385 

nation of oxygen and of movement of nutrient solution 
to increase and fermenting power of . Nathan 

and Puahs . 551 

Sareina in Bettges and Heller. 227 

Samttimof noirisinhy. Guiipuurd . eo 2 

•pefiisa; Xnflnemce of fom^ehyde on Hirsch .. 277 

attmuiant for bread-making. (P) Pink .. 491 

^ Btoae-aquara " —— la the dropping sysleth of fenuen- 

tatioa. Bogencm . 890 

7jM>ffniientaUon boar Begensburgef. 660 

Tw>temsntitiott and bottom-fennentatldtii — 

vailairion heredity. IXansen. 650 

'SluMMiof^Oothard. . S81 
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Zeiss* immersion retraetometer; Deh^nnlnation of sugars 

by——. Wagner and Binck. 200 

7dnc alloys: Manufacture of(P) UlUin.. 699r 

Analysis of Industrial Hollard and Bertlaux .... 829 

•antimony alloys; 

81i«mt«clmshny. 268 

Zemesuznyi . 640 

Apparatus for making (P) Armstrong.... 642f, W4r 

•box precipitates; Production of high-grade gold bullion 

from-. Morris . 429 

K}ectrod(‘T>osltlon of-, (P) l^ngbeln A Co. 828 

KlectrodepOHltlon of-with a rotary olectrode. ITlce 

and Judge . 043 

Klcrtrolytlc production of-. (P) Siemens und 

HaUkeA.-G. 1064r 

Etching —— by electrolysis. (P) Streoker and StPEioker 381r 

Extraction of-or its oxide from ores. (P) Soc. 

Anon. Metall. Proo. de Laval. 691r 

FcJTooyanidc method for determiniim-. Beamon.. 1233 

furnace; 

(P) Dor-Delattre.26, 185r. 878r 

(P) Ellis . 432 

Furnace fur extracting-. (P) Schmidt und Desgraz 1166 

fuses Schwartz and James. 79 

'gold slimes; Proposed treatment of-before smelt¬ 
ing. Meyer. 887 

industry of BntlshColutnhla.1234 

industry in 1906 ; Silesian . 183 

** Insensitiveness ” of-. Chapman and I«aw. 137 

•magnesium alloys. Grube. 4S0 

Manufacture of-• 

(P) Frltsch and Nonnast. 816 

(P) Kfeliuer . UOl 

ores: Extraction of precious metals from-. (P) 

Ignited Zinc and Chemical Co. 378 

ores . Reduction of-. (P) Bnydcr . 822 

ores , Retort for reducing -. (P) Delvillc. and Cle 

lies Miltaux et Prod. Clilni. d’Ovcrpelt. 1051 

orc*s ; Treatment of-. (P)/.iukgewinnungS'Ges. 991, 991 

ores; Treatment of complex-. (P) Brunet . 486 

ores; Treatment of sulpfilde-: 

(P) ImlKTl. 983 

(P) Mclvor and otliers..765, 1224r 

ores, IJ.B. CnstuiiM decision on . 26S 

ore* and waste: Manufacture of zinc wlilto from ——. 

(P) Worsey and Hoal. 1056 

production of Upper Silesia. 125 

Puriflcslion of- from arsenic. Thome and Jeffers.. 430 

Realising value of matHrial containing-. (P) 8tol* 

»>nwald .1224, 1224f 

redning procdw (P) Calirnaim and Bormann 481. 705r, 851r 

Reduction of (erne chloride by-. Handail. 3.38 

retort* : Mamifacturc of-. (P) Oiienean. 691 r 

sraelting procc?ss : Electrical-(V) Johnson. 322 

Titration of- witli {Kitossium ferrocyanide. Mur- 

manii . 498 

Titration of-by the Schaffner process. Deckers... 911 

Treatment of oxidised miuorals containing-. (P) 

Riimbold and Patchin .825, 765r 

Treatment of pyritic ores containing-. (P) Metals 

Extraction Corpn. 766 

works residues; lUcoveriiig the zinc and carbon from 

-. (P) Stolzenwaid. 1224, 1224r 

Zinc ozonaplithot dyestuff and process of making same. (P) 

Kalle und Co. 65 

carbonate; l^reclpitated basic-. Koim.. 983 

chloride; Electrolysis of fused —— in externally 

heated cells. Vogel . 595 

formaldehyde hydrosulplilte: Manufacture of-. 

(P) Badlsehe Anilln nod Soda Fabrik . 200 

(P) Koumeaux nnd Metz.217, 811, 811 

iodide; Isomorpltisin of mercuric iodide si'lth-. 

Duboln. 767 

nitride. White and Klischbraun ... 1100 

oxide: Apparatos for converting zinc sulifliate aohitlou 

into-. (P) Dewey, and Amer. Zinc and Chem. 

Co . 874 

oxide ; Recovery of-from ore*. (P) Rumbold 

and others. 826 

perborate; Preparation of —: 

(P) Deuu. Ooid’und Sllberscheide Anatalt. 448 

(P) Roessler-Hasslacher Co. 777r 

peroxide : Manufacture of rich •»—. (F) Hina....... 920 

salts; Hydrolysis of-- hi presence of iodides and 

iodaces. Moody . 1048 

sulphate: Apparatus for the manufud^ure of Mid 

alkali. (?) I>© Btuckld. 72f 

sulpUdt: Manufaeiore of ; 

fF) Banson and Martler. 097r 

(?) Rsnson and de Stuckli... 477r 

sttlpMde; Roasting precipitated —Kmtwig..»... 967 

■Qlphlto; Preparation of —(P) Brunet...,.. 486 

white i Manufacture of(P) Worsey and Hoal... 1060 
white oil point. (F) HentachelnndOo..,1056 
ZInelferotti residues; Deternflnatton of sulphv In 

Lump)andStleritn .. 1B8 

arconiumalMde. EfhflgMhisid. 812 
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i.—General Plant, Apparatna and Uadilnery 7 

IL—Fuel, Gag, and IJgbt . 9 

ni.—Deatrtiotive Diatillation, Tor Produota, 

Petroleum, and Mineral Waxaa . 12 

IV,—Colauilng Matters and DyeetuSs. 18 

V.—Preparing, Bleeclung, I^ing, Printing 

ondPinlshingTextUea, Yams, end Fibres 14 

VI,—Colouring Wood, Paper, Leather, ho. .. 17 

VU.-*-Aoida, Alkalis, and Salta, and Non- 

Metalllo Elements . 18 

TinL^Glsaa. Pottery, and Enamels . 20 

II.—Building Materiols, Qays, Mortars, and 

Cements . 21 

X.—Metallurgy.. 22 | 

XL—Eleotro-Chemistry and Electro-Metallurgy 27 | 

Xn.— Fatty Oils, Fats, Waxes, and Soap .... 80 i 


CUUe ^ ■■H|| 

XIIL—Pigments and Palpta; Beaina, mniidMIt ' 
&o.i India-Bubber, fto ...D'.. 

XrV.—Ponnlng^i Leather) Gina, Siie,. Bom, 
and Horn; JlxOry and Substitgtaa «. 

XV.—Manures, &o...i....,.,, 

XVI—Sugar, Staroh, Gum, ^o. 

XVH.—Brewing, Wines, 8pirits,*&o. .S 

XVHL—Foods j Sanitation j Water PuriSoation t 

and Siainlectanta .... 

XIX.—Paper, Pasteboard, Celluldie, Celluloid, din -i'd 
XX.—Fine Chemicals, Alkaloids, Essenoas, and % 

Extract# ’...... • ‘ 

XXL—Photographio Materiids and Prooessei 
XXIL—Explooivee, Matches, &o. ................ 

XKni.— ^alytioal Ohomisfay .... 

XXIV.—Scientific and Teehnioal Motea i 


«fcch, to the Seoretwy ot the Society • ^ v ’ 

FnSS.*^?. 26 0 . ^h. to Belln it Cl6, 66, Rue dei ^Wici-Bourfreolf. Porta (!•). 


Official Notices. 

COMMUNICATIONS. 

tothors of commuuloations read before the SooiHy, or 
any of its Local Seotiona, are requested to take notice ttat 
under Rule 48 of the Bye-laws the Society hM the right of 
uriority of publication for three months of all such papers, 
^fria/ement of this B.ye-lsw renders papers liable to 
-tSmImI by the Publieation Committee, or ordered to be 
abstracted for the Journal, In which oaae no reprints can 
be furnished to the author. 

-RIXTH'INTERNATIONAL CONGRESS OF APPLIED 
^ CHEMISTRY. ROME. 1906. 

The Sixth International Congr^ of 
will be held in Rome, oommencmg on April 2Bth, 19Wa. 
All oommunioations ahould be addressed to the 
SZtory, Prof. Vittorio ViUayecohia. Via 

PftitiNpomft* 89) Romd* 

Members are reminded that the subscription of 
•for 1906, payable on January 1st, should sent 
to good time to the Hon. Treasurer (Ih. Samuel Hall) in 
^rda to ensure continuity in the rewipt of Society s 
Journal. Any changes of address for the new o* 
MAmbAn HOW 111 cours© of prepaifttaoa should reach the 
.»ot Intet^hL January Slst, 1906. 

DECENNIAL INDEX. 1896-1906. 

A nnUeotive Index to the first fourteen yolumes of to 

•liaksd to 1899; a4ew copies of this are rtiU Ht, 
iJk a second yduune, emhra^g to MrW 1896--1908, 
imwln preparation, and wiU be ready for printing to 
1906 It ^Muthln both a subject n»tto mdautots 

portion, and wiU be a fOlume of atent 900 mges, 
unHon^to siie with the Journal. As toe number a 


Changes of Address, f ^ 

» f; 

When notifying new addresses, toiemhen an nMni 
to writs them diatinctly, and state whetW tb^ g 
temporary or permanent. MulUpUoation n a4MtiW|i 
aiao to be ayoided aa tending to create contneioii,,^ Wo 
sending eubsoriptions, to use of ihe form attaohed ' 
to application haipe in to ydriflcation of addieMal, i 
which to safe delfyery^of to Journal depends. 


Andreae, Dr. E. P., Crostalta (not.CrestaIba), OfMlIil 
Hill. S.E. , _ 

AnfilogolT, N..A.; Journals to Cenliral Wharf, 

Aykroyd, H. E.; communicationa to Aohdown. ^iMnM 
Bridge, near Bradford, 

Beaver, Chas. J., )/o Ceoil Road; Holme Lea,: 
Road, Halo, Cheshire. 

Bishm, J. T. F.; .Tournals to Chemioal Club, Mi|[ 
Hotel, Manchester. . ' 

Bloxam, A. 0 .; communications to lOS, Blrkhook H 
Chambers. Holborn, W.C. ' ra * 

Boor, Leonard G., l/o 30; 21, Minoing Lane, LondtU^i 
Caro, Dr. Heinrich; Jpurnals to C.8 N.0/||^lj|ji|M| 
Baden, Germany. ■ ‘ -..'''iffijii 

Clarke, Goddard ; Journals to ,60-64, ArtBhpr 
London, E. 

Duwhirst, Juo. A., l/o Shipley;' "Boroi^ 

Halifax, Yorks. ' /’SS 

Diokmson, A. J.; all communications to 6% mMIhI 
High Road, New Cross, S.E.' ‘ 

Douglas, London M., l/o Baltic Wharf j-DouglaslI^ 
Putney, 8.W. a, 

Doulton, H. L.{ sommnmoations to ]^yal Ikndt 
Potteries, Lambeth, S.E. ’ . . 'i.iM 

English, Frank \/t Manor ^tk; 47, welll^ 

East Ham,'K - 
Etoridge, Arthur T. { aU 
House, Fe^erst^ 
























V’’ | ilB, £bgh Pottctova. 

U.&AJ, OwiolBt. 

FftiruU. E. J., Vo I^ndon ; o/o A. Bosko, Roberta & Co., 
ltd., 4 Rue Jjunertiue, Mle (Nord), Prance. 

Fawaitt, Dr, Chaa. E.; all oommunioat^a to B, Fore-, 
mount Terrace, Glaagow. ' 

Gall, Henry, l/o Paria; 4, Rue Albert Joly, VersaiUoa, 
France. 

Gardner, Prof. Walter M.; Jouinala to TeohmcaPColIeire, 
Bradford, Forka. 

Gaadar, J. J.; all oommnnicationa to 5, Wroxham 
Jitmaiona, Canfield Gardena, N.W, 

Gottlding, Sir W. Joshua, Bart., l/o Eden Quay j North 
Wall, DubUn. 

Guthrie, Alan, l/o Cawnpore i Sduth End, Northallerton, 
Yorks. 

Qyr, Dr. K. H., l/o Ziirioh ; Zng, Switzerland. 

Harden, Dr. Arthur; all oommnniootiona to 2, Marl¬ 
borough Road, Richmond, Surrey. 

Hargreaves, Jus.; oommnnioations to May Villa, Peel 

^ House Lane, Widhea. 

Hvrison, G. Herbert, l/o Middlewich; Hagley, Stour¬ 
bridge. 

Hataohek, Emil, l/o Now York; c/o Malto-Peptonc Co., 
Ltd., Needham Market, Suffolk. 

Hazen, C. R., l/o Collingwood; 33, Dartniofir Street, 
East Cleveland, Oluo, U.S.A. 

Hollinahead, Peter, l/o Middlewich; 10, The Hollow 

Way, R\moorn, Cheshire. 

Jordan, Dr. D. S., l/o Edinburgh ; Temora, Colinton, 
Midlothian. N.B. 

King, Walter R., l/o Avalon; Holford Lodge, Trinity 
Avenue, Southend. 

KlngMtt, C. T., l/o Chislohurst; 1, Hornton Street, 
Kensington, W.; Journals as before. 

Knudsen, Hana, l/o Gillingham Street; 68, Victoria 
Street, Woatminstor, 8.W. 

Manh, Wm.; Journals to Soho Work.a, Anooats, Man¬ 
chester. 

Marx, Dr. Emil; Journals- to 12, Gordon Street, Gordon 
Square. W.C. 

Moore, Chaa. W.; Journals to Glorilstrasse 66, Ziirioh IV., 
Switzerland. 

Moraou, Thos.; communications to 38, Elsworthy Road, 
Frimroao Hill, N.W. 

Uatrill, Dr. Paul I., l/o London; P.O. Drawer 986, Wil- 
sungton, Del., D.8.A. 

Newall, F- S- ; communications to Washington Station, 
&.8.0,, Co. Durham. 

Orr, Jnq. B., l/o Widnos; Crossaoros, Woolton, Liverpool. 

Fakes, Dr. Walter C. C., l/o Box 1080; Box 4681, Johan- 
onsburg. South Africa. 

Pearce, Richard; all oommunications to 1712, Sherman 
Avenue, Denver, Colo., C.S.A. 

Reekie, J, A.; communications to Woodhouae, Hayfield, 
Dmbyshire. 

Render, Fred.; all oommunicatidna to Underloy House, 
WUtefield, Manchester. 

Rink, Arnold, l/o Butler Street; 14, Hamsell Street, 
London, 


Rqyal-Dawson. H.; Journals to o/o Messrs Peyton and 
Son, Chemical Works, Lister Street, Birmingham. 



Schoeller, Dr. W. R., l/o Shoreditch; o/o D. C. Griffith 
and Co., Victoria Avenue, Bishopsgate Without, E.C. 
Baarle, Alfred B,; Journals to Cliftonville, Claremont, 
Sheffield. ' ^ 

KuaMr, A., l/o 43; 6, Derby Road, BuTton-on-Trent. 
Sbedden, Fkank, l/o Walsall t S26, Hareholme lane, 
Clough Fold, MamahMtar. 

Shank, A., Vo Hendon; Alma, Herivale Road, Harrow. 


SiadaB, B. Jounuds to Oxford 0#ur^ 

London, £.0. 

Siseoa, G., Jun.; Joumala to 13, Grey Street, Newcaetle- 
on-T,vne. 

Skurray, Thos.; oommunications to The Brewery, 40, Ook 
Street; Abingdon, Berks. 

Smart, Bertram'J.. l/o Fools Road; 36, Wrottesley Road,. 
Plumstead, S.E. 

Smith, F. Gurney, l/o Blackburn; Dept, of Chemistry, 
Manitoba University, Winnipeg, Csnada. 

Sowerby, T. H.; oommubications to Canal Soap Works, 
Verney Road, Rotherbithe, 8.E. 

Van Marken, J. C.; all communications to Teohnische 
Hocbschule, Aachen, Germany. 

Vernon, R. H., l/o London; o/o Westrumite Co. of 
America, 1117, Monadnook Building, Chioogo, IB., 

Ward, G. J., l/o Nottingham; Hallsm Fields, Ilkeston, 
Notts. 

Whiffen, Thos. J., l/o Southfields; Oerria House, West 
Hill, Putney, S.W. 

Wilson. Leonard P., l/o HanweB ; Heath House, Wallasey 
Village, Cheshire. 

Woolcott, G. H., I/O Montenotte; Lady’s WeU Brewery, 
j Cork, Ireland., 


I 


I 


Young, J. H.; communications to c/o Cassol Cyanide Co., 
Ltd., Shuna Street, Moryhill, Glasgow. 


New Year’s Honours List. 

His Majijsty has booQ pleasecl to ooijfer tho honour of 
Knighthoofl on Prof. Alox. Pedlor, CJ.15., F.R.S., Director 
of Public IiiHtruotion, Calcutta. 


Deaths, 

Christy, Thos., Tho Manor Kouse. Wftllmgton, Surrey, 
Crosskoy, Alexander Nash, elder son of Walter F. Crosskoy, 
at Albion Street, Lewes. Jan. 7. 

Ryland, Howard P., MoxhuU Park, Erdington, Bir- 
minghatn. Dec. 28. 

Whichelo, Matthew A., at Woodleigh, Arundel Road, 
Eastbourne. Jau. 6. 


Patent List. 

N.B.—In these lilts. [A.] means ** Applioatloo for Patent/* a&tl 
[0.8.] " Complete SpeclflcaUoa Accepted.’* 

Where a Complete Specidcation accompaniei an Applloatlon. an 
asterisk is affixed. The dates given are (t) in the case 6f Appliea* 
tloQS for Patents, the dates of application, and (il) in the case of 
Complete Speoiffcations Accepted, those of the OAolal Journals 
in which acceptances of tlie Complete Speclfloations are advertiaed. 

Complete Speolftuatlons thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.—PLANT, APPARATUS. AND MACHINERY. 

[A.] 25,871. Messinger & Popper. Drying prooeas^and 
apparatus therefor.* Deo. 12. 

„ 26,040. Colo. Crucibles and furnaces. Deo. 14. 

„ 26,040a. Cole. Crucibles. Doo. 28. 

26,065. Pracho and Bouillon. Apparatus for the- 
evaporation or conoontration of liquids. fOer. 
AppX, March 24. 10O6.]* Doo. 14, 

„ 26,179. Humphrey. See under H 

„ 26,409. Shaw. Apparatus for evaporating liquids^ 

Dec. 19. 

„ 26,441. Watt. Kilns. Deo, 19. , 

„ 26,705. Giron. Apparatus for obfy tpgg Tntmli 

contamiag liquid with oarbonia 9 thar 

ga«. [Ft- A^., Jan. 14, l9fl|ff.I* Dae. SL 





1*1 MtWl. liiMtL X^Uaa far nuKwntlDK snA 
minag anlMtaiioM. Bra. SH. 

, 36,988, CSarke. See vndir B. 

37,167. Kaafmuui. Aooamulaton for icueoua 
bodie*. Dec. 29. 

3.] 95,2M and 25,304a (1904). Macqniaten. Method 
and apparntiu for Boparating solid particles from 
each other. Dao. 29. 

27,618 (1904). De Kierzkowski-Stouart. Means 
for atomising liquid and gaseous fluids. Deo. 20. 

37,875 (1904). Aktiobolaget Separator. Centrifugal 
separator for liquids. Deo. 30. 

27,876(1904). Aktiebolaget Seimrator. Centrifugal 
separators for liquids. Dec. 30. 

29,178 (1904). Kestner and Liveraedgo. Centrifugal 
. apparatus for purifying gases, applicable ^so 
for absorbing gas by liquids. Deo. 20. 

29,329 (1904). fihaw. See «n*r XVI. 

29,512 (1904). Aeiishaw. Filtering apparatus. 
Dec. 29. 

1646 (1W6). Lennox. Spraying devices for evapora. 
ting liquids and for other purposes. Deo. 30. 

5108 (1906). Crosfleld and Markel. Separation of 
solids from liquids. Deo. 20. 

6223 (1905). Yagn. Drying apparatus. Deo. 20. i 

67^ (1905). Voss and Stem. Producing heat and I 
Ignition by means of oatalytio action. Deo. 30. 

13.603 (1905). .Jules Jean et Ge., and Raverat I 
ProoesB for recovering vapours of volatile solveii ts, I 
Dec. 20. ■ 

; II.—FUEL, OAS, AND LIGHT. j 

■25,926. Day und IViosengrond. Suction gas pro- i 
duoers. Deo. 13. | 

26,108. Harry. Steatite incandescent gas mantle. I 

Dec. 16. 

26.179. Humpliroy. Apparatus for the treatment ! 
of gas, water and other liquids. Dec. 16. I 

26,189. Love. Inclined coal gas retorts.* Dec. 15. ' 

26,262. Feld. See under VII. I 


26.496. Evans. Vapourising oil or the like for 
combustion. Dec. 19. 

26,656. Campbell, Binnie and Reid (Smith). 
Apparatus for washing and separating coal and 
other minerals.* Dec. 20. 

26,666. Dibdin and Woltereok. Process for the 
production of permanent heating and illumina¬ 
ting gas. Dec. 21. 

26,763. Tamjyes, Ltd., and Pitt. Producer gas 
plants. Doc. ‘22, * 

26,829. Fielding. Suction gas generators. Deo. 28. 

26,M7. Green and Mieville. Apparatus for pro¬ 
ducing gas from petrol for uluminating and 
heatmg purposes. Deo. 23. 

26,865. Bourdos, Rothschild and Sutcliffe. Fila- 
ments of incandescent electric lamps. Dec. 23. 

26.899. Brovme. Treatment of spent oxide from 

28.900. Browne. Treatment of spent oxide from 
gas punflers for revivifying and rendering same 
lit for re-use.* Dee. 28. 

*n'l Brown. Carbonising coal. 

2flj998. Clarke. Condensing apparatus suitable 
^the punfloation of coal and other gases. 

27,001. Hiby. Coke ovens. Dec. 27. 

27,002. Bloxam (Lnx). Manufacture of eleotric 

**°>p *«“«»*• tungsten or 
«Hi;if%danum or an nltey Beo/V?, 

S7.1B4. Oo*. Oat produMag apparatus. Bee. *29. 


[0,8.3 34,872^19041. leistoer. liquidfuelbtaeBkM, B«m*4|I^ • 

„ 28,154 (1904). Kum 4. l{ai)iutsot«Ke of 

emitting bodies for elaoixio inoandesoent Uubm 
D eo. 29. 

a, 28,508 (1004), Neilson. See under m. , 

„ 28,707 (1904). Wesselsky. Ga« generator for the 

exploitation especially of dust coal. Dec. 29, 

„ 0434 (1905). Orosta and Morton, Gas produoert, 

Ooo. 20. 

„ 6794 (1905). BelL Apparatus for tho manufacture 

of gas. Dee. 29. 

14,491,(1905). British Thomson-Houston Co., Ltd. 
(Gen. Electric Co.). Incandescent eleotric lamps 
and methods of making same. Deo, 30. 

.. 16,646 (li)05). Bmnok. See under VII. 

„ 19,995 (1905). Hutmaohor. Production of oar- 

buretted generator or water gas. Deo. 20. 

„ 2.8.097 (1905). Siemens und Halske A.-O. Manu¬ 

facture of incandescence bodies for eleotric 
light. Dec. 29. 

.. 24,1.36 (I(t 06 ). Export -Gasg1iihIiolit-Gea.m.b.iL^ 

Method of making incandescent bodies f^ 
incandescent gas lights. Dec. 30. 


nr.—BRSTRDcnvK distillation, tar 

PRODUCTS. PETROLEUM. AND j 

MINERAL WAXES. 

[.4.] 26,917. Simpson. Decomposition of organic bodies. 
Dec. ‘28. 

|C.S.] ‘28,508. (1904). Neilson. Purifleation of and 
recovery of tar, Ac., from blaat-fumaoe, pro¬ 
ducer and like gases. Deo. 29. 


j IV.-COLOURING MATTERS AnD DYESTUFFS. 

(A. 1 26,383. Imray (Meister, Lucius und ^Kiniim}. 
Manufacture of o-oxymonoato dyestuffs. Deo. 18. 

,, 26,495. Meister, Lucius und Brilning. Manufaoturo 

of a now vat dyestuff. fOer. ApM., Jan. 80, 
1905.]* Deo. f». 

„ 27.000. Abel (Aot.-Gos. f. AniUnfabr.). Manufacture 

of an indophenol. Dec. 27. ’ 

[C.S.] ‘28,647 (1904). Liohtenatein. Products appUoiAiIe 
as colouring matters and for other industrial 
pinposes. Deo. 30. 

„ 8908 (1905). Hansford (CasselU und Co.). Moau- 

focture of now sulpho acids and dyestuffs tbgre- 
from. Deo. 29. 

„ 93*26 (1905). Abel (Act.-Gee. f. Anilinfabr.). Manu¬ 

facture of a new p-anfldoiflienylethersnlpilMllo 
acid and a colouring matter therefaum, Deo. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, TARNS, 
AND FIBRES. 

[A.] ‘25,693. Feilmann. See under XHtd. 

25,762. Lake (Soc. Anon. Coop, per la Stagumatura 
e t'Assaggio Delle Sete ed Almii). I^eatntNlib in 
silk.* Dec. 11. 

„ 25,816. Young and Hardman. Bleaching yaMtillib 

fibres in the raw og manufactured state, £»■)- IR 

.. 26,874, Koehler, Cop tubes. [U.a Ami,, Aug, 

26, 1906.]* Dec. 12. ^ 

„ '26,173. Meister, Luofus und Brfinii^ Maanlaetare 

n SfiMl. Jnhinon (RajHfcbe AifiHn Anfi jBtida ' 

Faites fee ^ diielwge WwM nmMb* 
Bee. lA ■ 




4>xi( 




(iMbUkUt*. 


(A.1 26,762. Matber aad Batt, Ltd. (Marin). Apparatiu 
{or dyeing, waahlng uid flininhing {al«ios and ^e 
like, Deo. 22. 

„ 28,962. Bethmann. Prooees for dyeing wool or 

other animal fibres with Aniline Black.* Dec. 27. 


other animal fibres with Aniline Black.* Dec. ^7. 

27.064. Arrowsmith. Machinery {or washing, 
sconring, dyeing, drying, and otherwise treating 
textile ^ece go^s. Dec. 28. 

27,222. Dreaper. Mannfacture of artificial silk and 
the like filaments. Deo. 30. 


(C.S.] 9MS (IWB). CSomm. Treatment of phospha^ 
and prodnoUon of chlorine and of oitoste soluble 
phosphate. Deo. 20. 

„ 16,646 (100^. Bruuok. Exbraotion of ammonia 

from distillation gases. Deo. 20. 

„ 21,347 (1905). Bloxam (Oebr. Siemens und Oo.). 

Manufacture of forms of silicon carbide. Deo. 80. 

„ 22,238 (1906), Wedge. Peering iron pyrites for 

desiiiphurisation. Deo. 3(1. 


[C.S.) 28,712 (1604). Tompkins and Crombio, Manufae- 1 
ture of fibres or threads from cellulose solutions. 
Doc. 30. 

„ 29,272 (1904). Haddan (Baillienoourt). Machines 

for the preparation of textile vegetable fibres. 
Doc. 30. 

„ 360 (1906). Waters. Dyeing machines. Deo. 29. 

., 1120 (1906), Moore and Moore. Apparatus for 

washing and drying fabrics, fibrous sub- | 
stances, Ac. Dec. 29. i 

0780 (1906).sPalton. Machines for treating or I 
finishing fabrics. Dec. 29. , I 


Vin.—GLASS, POTTERY, AND ENAMELS. ' 

[A.] 20,469. Moore. Furnaoes for glass manufacture, 
Ac. Deo. 19. 

„ 26,042. MaoHutoheon and MaoHutoheon. Decora¬ 

ting porcelain and yitreous enamelled ware.* 
Dec. 21. 

„ 26,893. Tliompson. Treatment and utilisation of 

the waste sand (burgy) from glass works. Deo. 23. 
[d.H.] 28.078 (1904). Stanley. Apparatus for burning 
the colours on tiles, glass, poroelain and ceramic 
ware. Dec. 19. 


VI—COLOURING WOOD, PAPER, LEATHER, Et('. 

fC.S.l 27,870 (1904). Imray (Meister, Lucius vmd Briining) 
Manufacture of irregularly colourerl paper. 
Dec. 20. 

„ 9119 (1906). Boult (Murwitz and Schilrmann). 

Gilding of ]>aper and other materials. Dee. 20. 
,, 17.163 (1906). Tittcl. Apparatus for applying 

colouring matter in })aper making maohines for 
the inanufaeture of coloured and marlded papers. 
Dec. 20. 


VII.—ACID^ ALKALIS, AND SALTS. 

fA.] 26,206. Lewis. Treatment of graphite for ttie 
removal of siliceous or other impurities there- 
from. Dec. 16. 

., 26.262. Feld. Treatment of gases for tlie extrac¬ 

tion of ammonia thorofjom. Deo. 16. 

„ 26,380. Johnson (BadischcAnilin und Soda Fabrik). 

Mannfaoture. of stable dry hydrosulphiles. 
Dec. 18. 

26,435. Soe. I’Air Liquide. Liquefying atmospheric 
air in several portions differing in composition. 
IFr. Appl.. March 30, 1908.]* Dec, 16. 

„ 26,489. Oooiier. Manufacture of sulphuric acid. 

Deo. 19. 

„ 26,661. Brown. Methorl of utilising the arsenical 

|>roduot preei)qtated in the purification of hydro- I 
chloric, sulphuric and like acids. Dec. 2i. 

„ 26,728. Pawlikowski. Production of endothermic 

chemical compounds.* Dee. 21. 

„ 20,788. Potter. Manufaoture of silicon monoxide. 

(U.R Appl., Deo. 30, 1904.]* Dec. 22. 

„ 26,803. Kaiser. Process for producing ammonia. 

[Ger. Appl., Dec. 24, 1904.]* Dw. 22. 

,. 27,000. Johnson (Badische Anilin und Swla 

Fabrik). Set under XI. 

„ 27,01A Rice and Jolins. Pyrites burners or kilns. 

Dee. 27. 

{(XS.] 27,907 (1604). Blaokmore. Process of making 
sulphur Ixioxide and other compounds exothermic 
on formation. Dec.‘ 30. 

„ 28,433 (1904). DoStuckle. Manufacture of caustic 

alkalis or analogous hydrates. Dec. 29. 

„ 26,283 (1904). Bloxam (Administration der Minen , 

' yoB Bttohsw«ilw^.iQ.). Manufacture of sodium 
, .. (oToayanide. ppe. 20. 

« awoa. (1904). Walker tRaj). Apparatus for 
' awp^tthff Moa., Dm. 80. 


IX.-BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

I A.) 26,007. South. Yorkstone cement, Deo. 14. 

„ 26.639. Smith and Atherton. Asphalt oomposi- 

tions for road malting and the like. Dec. 20. 

„ 26.993. Hoettger. Preservation of wood. [Fr. 

Appl., March 22, 1905.]* Deo. 27. 

., 27.082. Angelis. Heat resisting composition. 

Dec. 28. 

[O.S.] 27,308 (1904). Ward. Tar paving. Dec. 20. 
„ 27,309 (1604). Ward. Manufacture of tar paving. 

Dec. 20. 

„ 29,349 (1904). Brador. Heat insulating oaverings. 

Deo. 30. 

„ 5763 (1906). Assoo. Portland Cement Manufac¬ 

turers (1900), Ltd., and Broolcs. Manufacture of 
cement. Doc. 30. 

„ 6797 (1906). Rawlings. Preparing lithographic 

atones. Deo. 29. 

,. 14,288(1906). JaoolM. Building materials. Dec. 29. 


X.—METALLURGY. ; 

(A.) 26,748. Simpkin and Baliantine. Magnetic separa¬ 
tor. l}cc. 11. 

„ 26,845. Gillies. Apparatus for winning xino and 

other sulphides from their ores. Deo. 12. 

„ 26.941. AlIlHon (Byrdo). Percolation vats for 

treating ores. l>oc. 18. 

„ 26,976. Johnson (Saponia-Worke F. Boehm). See 

under XlllB. 

„ 26.076. Bab4 and lx)uvrier. Metallurgioal fumaoes. 

Iltal. Appl., Deo. 14, 1904.]* Dec. 14. 

„ 26,170. Qoldschmid. Process for balling together 

pnlverulent or dusty ores. [Ger. Appl., Jan 12, 
1906.1* Deo. 16. 

„ 26,263. Frodingham Iron and Steel Co., Ltd., and 

Mannaberg. Blast fumaoes.* Deo. 16. 

„ 20,277. Heberlein. Treatment of omtalliferoak 

compounds preparatory to smelting. Deo. 16. 

„ 26,471. An^. Treatment and rednotion of com- 

jfiex sulphide ores. Deo. 19. 

„ 26,472. AngeL Furnaces for treating sulphide or 

otlier ores. Deo. 19. 

„ 26,529, Cowper-Oolss. Zinc alloys. Dm. 20. 

„ Dowper-Coles. Manuflotore of alloy*. 






[A*! 36,834. knd Bombold. ’Method of obtain- 

ad and ailTST from ocea or naiduM oon- 
g lead aa'anl|)bate (n in a form oaj^ble of 
oonversion into anlphate, and the mver aa 
chloride. Dec. i20. 

„ 26,856. Campbell, Binnie and Beid. See under, 

U. 

« „ 26,577. frith and Oriat. Treatment of metala auoh 

an steel. Deo. 20. , 

„ 26,879. frith and Grist. Treatment of metals such 

as steel and steel alloys. Dec. 20. 

„ 26,560. Frith and Grist. Treatment of metala anoh 

ns steel and steel alloys. Dec. 20. 

„ 20,711. Sulmaii, Picard and Ballot. Separation of 

minerals. Deo. 21. 

„ 20,712. Sulman, Picard and Ballot. Ore conoen- 

. tration. Deo. 21. 

„ 26,790. Baker. Treatment of complex sulphide 

ores, Dec. 22. 

„ 20,813. Ashcroft. See under XI. 

M 26,080. Heskott. Process and ap)>arutus fur 

obtaining metals from their sulphides. Dec. 27. 

„ 27,023. Hemme. Brazing, and flnxes employed 

therein. Dee. 27. 

„ 27,006. Cook. Metallurgical processes. Deo. 28. 

,, 27,118. Fraser. Metallurgical process. Dec. 29. 

„ 27.218. Blaokm|n (Emett). Hardening oast iron 

and the like. ]>so. 30. 

[0,8.] 27,977 (1904). James. Extraction of precious 
metals from their ores. Deo. 30. 


I'-W* 

Xin.—PIGMENTS, PAINS; RESINS, PABNmES; 
INDIA-RUBBER, E«3. 

, (A.]—PiQKSKW, Pawrs. 

[A I 23,693. Feilnunn. Froduots lor use in dyeing and 
printing, and as pigments. Deo. 11. 

„ 25,859. Fireman. liUnufaoture of printing ink 

pigments.* Deo. 12. 

„ 27,036. Mills. Converting lead sulphate into A 

basic pigment and preparing paint therefrom. 
Deo. •28. 

„ 27,252. Imray (Meister, Luoius und Br&ning). 

Manufacture of colour lakes. Dec. 30. 


(fl.)—E sSIKS, ViBNISHas. 

[A.] 25,976. Johnson (Saponia-Werke F. Boehm). 
Material for cleaning and protecting metal. 
Deo. 13. , 

„ 26,176. Bosch. Process for treating rosin and roaln 

oils.* Dec. 10. ' 


(f.)—I nuu-Kobbsk. 

[A. I 26,2Ff. Pinney. Method of treating india.rubber 
for commercial purposes. Dec. 16. 

[C.8.J 7694 _ (1906). Morisso. Treatment of the la«- 
tiferous juices of oaoutobonc, gutta peroha, balata 
and the like. Deo. 20. 




„ 28,670 (1904), Defays. Manufacture of steel. 

Deo. 30. 

„ 1697 (1906). Wynne. Concentration of ores or 

other substances of different speoidc gravities. 
Deo. 29. 

„ 2289 (1905). Bollaaton. Treatment of auriferous, 

refractory or base ores. Deo. 80. 

„ 2387 (1906).) De Souza. Extraction of alumin¬ 

ium compounds for use in the manufacture of 
aluminium or aluminium alloys. Deo. 20. 

„ 16,232 (1905), 16,233 (1905), and 16,234 (1905). 

Wedge. Preparing iron oxide for treatment in 
furnaces. Doc. 20. 

XL— ELECTEO-CHEMISTRy AND ELECTRO¬ 

METALLURGY. 

[A] 2064a. Bastian and Calvert. Electrode material 
for vapour electric apparatus. Deo. 30. 

„ 26,662. Braun. Electrical batteries. Dec. 21. 

„ 26,813. Ashcroft. Electrolysis of metallic com¬ 

pounds or ores. Deo. 22. 

„ 26,876. Boult (Stebbins). Secondary hattories.* 

Dec. 23. 

„ 26,902. Cowper-Coles. Electrolytic productiori of 

metallic sneete, wire,' tubes, strip or the like. 
Deo. 23. 

„ 26,903. Cowper-Coles. Anodes. Deo. 23. 

„ 27,009. Johnson(BadischoAnilinundRodaFabrik). 

Electrolytic production of chromic acid and 
apparatus thorelor. Deo. 27. 
u 27,169. Danville. Accumulators. Dec. 29. 

[C.S.] 25,839 (1904). Thorp. • Electrolysing apparatus. 
Deo. 30. 

* „ ”*27,986 (1904). N.S. Electric Storage Co., Ltd., and 
Mibistt, Storage batteries, Deo. 29, ^ 


XIV.—TANNING. LEATHER, GLUE, SIZE, Etc. 

[A.] 25,967. Klugmann. Process of treating skins and 
furs. Dec. 13. 

., 26,517. Earle. Process for.praduoiiig artificial 

leather.* Deo. 19. 

„ 26,660, The Bakau Co., Ltd., end Melkie. Method 

and apparatus for obtaining soluble extraetB from 
bark and other vegetable matters. Dec. 30. 

„ 26,771. Nowak. Substance for treating hides.* 

Dec. 22. • 

[C.S.] 6986 (1905). Castle. Adhesive or binding agent. 
Deo. 20. 

„ 8514 (1905). Withey. Tseatmeut of hides. Deo. 29. 

„ 19,443 (1905). Magnus and Davis. Proeast oi 

preparing leather. Deo. 30. 

XV.—MANURES, Etc. 

[A.J 26,780. Crone. Taylor and Williams. Manufacture 
of fertilisers and apparatus therefor. Dee. 2& ' 

„ 26,886. Thompson (fichiutios). Manufacture of a 

material rich in phosphorus and nitrogen.* 
Deo. 23. 

„ 26,887, 26,888 and 26,889. Thomson (SohiuHns). 

Process of manufacturing hrtifloial manures. 

[C.8.] 9443 (1906). aemm. See under VIL 


XVI.—SUGAR, STARCH, GUM, Etc. 

[C.S.] 27,289 (1904). Kolliepp and WohL Furifloation uf 
sugar solutions. Deo. 29. , c 

„ 29,320 (1004). Shaw. Apparatus for expelling 

water from syrups and tbs like. Dec, 80. 


XIL—FATTY OILS, FATS. WAXES, AND SOAPS. 

[A] 26,119. Poohin and Kohardson. Manufacture of 
soap powdns or detergents. Deo. 16. 

27,264. lUffM. Meaniaoture of lubricating and 
■ati-ootraaive oila. XG*t< AppL, Jam 4, 1905.]* 
Dee* 80* 


XVIL—BREWING, WINES, 8MRIT8, Etc, 

[A.] 26,041. Cowell, TTreatmmt of midt. Dec, 14, 

,. 26,26a Williams. See Snder XVIJU, ' 

. „ 86,27A Lee. Ptooess of brewing. Dee. it» 

„ 26,494. Hunt. Treatffignt of fnsd ofi or matOdeg 

of whisky and other potable epirite. Dee. 19.' 
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or rtoc sooner oat traaiKM. ihoobtby. 


(Mk u. «•««. 


[A.]* Dryisg appantos for malt.* 

[OtS.] St7,6S6 (1904). Livi^tone. Method of desio- 
eating and preBerring yeaat. Dec. 20. 

XVm.-FOODS! SANITATION. WATER 
PDEIBTCATION: AND DISINFECTANTS. 

(A.)— Foods. * 

[A.) 26,096. Mellor and Baildon. Separation of butter 
from cream or milk. Dec. 15. 

„ 26,250. Williams. Aerating liquids. Dec. 1 fl. 

n 26,177. Ej^bort and Eybert. Method and apparatus 
for treating flour with gases. [Fr. Appl., .July 18, 
1905.]* Deo. 22. 

„ 26,794. Cilarke. Manufacture of an alimentary 

product. Deo. 22. 

„ 26,872. Andrews and Adam. Treatment of flour 

or the like. Dec. 23. 

„ 27,188. Isirin};. Method of and apparatus for 

bleaching, sterilising, and conditioning flour. 
Dec. 29. 

[C.S.] 27,516 (1904), Jung. Method of preserving milk 
and milk compounds. Dec. 20. 

„ 28,374 (1904). Dubuisson. Presorvation of natural 

butter. Dec. 20. 

„ 13,479 (1605). Boykin and Hitehum. Process of 

making butter. Dec. 20. 


[0.S,] 88,712 (1904). Tompkins and OomWe. Sse mtder 
V, 

„ 8206(1900. Kicner. Manofactuie of half stuff from 

peat iW 

„ 9119 (1906). BouH (Hurwlti and Sohflrmann). 

See under VI. 

„ 16,433 (1905). Kron. Manufacture of pasteboard or 

carton and apparatus therefor. Dec. 29. * 

„ 17,163 (1905). Tittel. See under VL 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 25,891. Stuart. Extract of nnbosa. Deo. 13. 

„ 26,275. Meister, Lucias und Bruning. Manufacture 

of diolkylmalonylureas. [Ger. Appl., Jan. 0, 
1906.]» Doc. 16. 

,, 26,550, Bakau Co., Ltd., and Meikle. See under 

XIV. 

„ 26,818. Ellis (Merck). Preparation of a new salt 

of eserine. Dec, 22. 

„ 26,821. Hoffmann la Roohc. Compounds or salts 

of theobromine. [Ger. Appl., May 30, 1905.]* 
Doc. 22. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


(R.J—SASiraTioN; Watbb Pobifioatioit. 

[A.] 16,177a. Clark (Amor. Water Purifying Co.). 
Method and apparatus for purifying water.* 
Dec. 29. 

„ 26,660. Adams. Sewage purifleation plant. 

Deo. 21. • 

u 26,664. Boby. Purification of alkaline waters. 
Deo. 21. 

,, 27,240. Cameron and Cummin. Process for treat¬ 

ing sewage and other waste products and means 
therefor.* Deo. 30. 


[A.] 25,922. Brookes. Photographic printing paper 
or films. Dec. 13. 

„ 26,569. Bowse. Method of preparing photo¬ 

graphic prints for reproduction, in the manu- 
faeture of printing blocks. Deo. 20. 

„ 27,088. Disohnor. Process and apparatus for the 

production of photographs. [Ger. Appl., Dec. 
29, 1904.)* Dec. 28. 

[C.S.] 26,066 (1904). Kelly and Bentham. Photo¬ 
graphic dry plates, films, or the like. Dec. 30. 


XXII.—EXPLOSIVES, MATCHES, Em 


( C .) —DiaiHFBOTAMTS. 

[0,8.] 8081 (1905). Holmes. Inseotioide. Dec. 30. 


[A.] 25,780. Reschke. Explosives.* Deo. 11. 
,, 25,781. Reschke. Explosives.* Deo. 11. 


XIX.—PAPER, PASTEBOARD, Em 

[A.] 26,201. Krkmer und van Elsberg, 0.m.b.H., and 
Krkmer. Producing brilliant tranimarent coat¬ 
ings on paper, pasteboards, &o. Deo. 16. 
[OlS.} 27,670 (1904). Meister, Lucius und Bruning. Su 
under VI. 


XXIH.—GENERAL ANALYTICAL CHEMtSTRY. 

[A.] 26,073. Rawson, Cupels for assay purposes.* 
Deo. 14. 

„ 26,264. Noffko. Saccharometers. Deo. 16. 

„ 26,637. MoMyn. Weighing bottles for analysis. 

Deo. 21. 
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Deaths. 

Chriity, Thos., The Manor House, Wallington, Surrey. 
Crosskey, Alexander Nosh, elder son of Walter F. Crosskoy, 
M.D., at Albion Street, Lewes. Jan. 7. 

Byland, Howard P., Moxhnll Park, Brdington, Birming¬ 
ham. Dec. 28. 

Whichelo, Matthew A., at Woodleigh, Arundel^Road, 
Eastbourne. Jon. 0. 


Manchester Section. 


Mteling hdd al ^fanoh('stcr on Friday, Dceemher \st, 1005. 


DR. a. H. BAtl.BY IN THE CHAIU. 


CHIMNEY DHAUCHTING AND CONNECTING 
FLUES IN CHEMICAL WORKS. 

BY HKRBBUT rOHTKU. F.l.C. 

Muoli work has been don© with reference to the volnino 
snd flow of jiUMes or air in pipes, and many men of note have 
given the Kubjeet their close attention. Two hundred 
years ago studied this subject, and since then many 
others, coming down to tho present day, such workers 
08 Unwin, Tnrelfall, Flot.cher, Lunge, Swan, Hconan, 
Gilbert, &c.. &o., have al) ooiitributed to the subject 
mainly from a mathematical point of view. I do not 
intend to touch upon that subject, but I venture to think 
that tho study of the mode of motion of grises in vosseds, 
flues, or chimneys Ims not been made the subject of such 
close study ns that of volume ami velocity. By many, my 
experiments on tho movement of gases in vitriol ohambors 
will still be remembered, and I am proud to say tho paper 
I road lieforo this Society on that subject has creaU*d 
considerable intoiost Imth in this country ond in America, 
and that the practical working on the lines laid down has 
proved tlie theory to l>o to a groat extent corre<!t. Being 
encouraged thus far, it is with the hope of throwing some 
further light on this question that the following paper was 
prepared. 

Th© question of <5hirnney draughting and connecting 
flues in works of all kinds, including chemical works, does 
not always receive the attention it should <Io, e8)>ecially 
in old works whore many changes in management aii<l 
methods of working have; taken place, or where tho addition 
of fresh plant, if not new processes, has from time to time 
taken place. In a chemical works tho chimney is th© 
main spring which drives tlie whole inofjhinery, and unless 
this means of promoting power Iw in projKJr pro|>ortion to 
the work to be done, or the connecting flut'S b) llio chimney 
be properly oonstrmded. there will bo trouble, loss iu 
time and fuefl, low’ level and local ©soapeB, to say nothing 
of alterations, repairs, and experiments which otherwise 
would be unneoessary. In many otherwise well appointed 
works, or well constructed plant, troubles and diflumltios 
arise from insufficient attention to tho eonstruolion of 
flues in relation to the existing chimney draught. Also 
there is a note of warning needed to many on tho 
question of employing oloctrical power in place of steam 
engines, or employing gas engines. These agenta for 
power may pay for the partioiuar purpose they are em¬ 
ployed for, but in adopting such means there must be a 
corresponding reduction in the amount of steam generated 
and that means also a reduction of heat and ;^uotion 
of motive power in tho oliimney. 

Many prooesaos carried on in a ohcmioai works can bo 
worked by the aid of artificial draught, sut^ os fans, 
which are daily coming more into use, where the gases to 
bo draughted bto such as can be dealt with by a fan. On 
the other hand, there are gases which are almost impossible 
to deal with in that way and the manufacturer must look to 


i the chimney draught for his motive power, The ftiat 
! point for ooosiderauon, after it has been decided 'to mrtead 
a plant, or put down an additional process, is the velocity 
and temperature of Hi© chimney gases, and the voloei^ 
and capacity of the main floe to which such additionu 
plant w to bo attached. If the process to bo added 
will contribute heat there will probably be an increase in 
velocity, and an increase in velocity means greater friction* 
which is another factor to be taken into ooDsideration. 
Also there*may be loss of TOweror draught duo to the 
sudden enlargement of a fluo, or to sharp bonds, or to 
the entrance of other flues at right angles causing an eddy 
or whirlpool. Or, again, a new lu© may be connected with 
tho main flue* contributing a large volume of cold gases, 
which will reduce the speed and inoroaso the volume 
lieyond the capacity of the flues. As regards steam 
boilers and furnaces, an insuilioionoy of draught in a 
chimney means lews of heat, inoompleto combustion, and 
oonsoquoutly loss in fuel, while, on the other hand, too 
much draught means also loss of heat due to excess of 
air drawn through tho firtw, and also increased <^n> 
sumption of coal. Having these points to boar in min^ 
it may bo said that any speed over W ft. per second is 
: excessive in a works ohimnoy. At many works with 
I which I am acquainted, tho cliimueys taking gasos from 
I various ohemicfil processes as well as tho boiler gases 
I or furnace gases, very seldom exceed 7 to 8 ft per second, 
i Taking seven of the principal works where many processes 
I are connected to one chimney, the average speed is 4*73 ft 
I per second, and these chimneys are all somewhat about 
i tho same height. Tho rule for calculating the power of 
! a chimney is that the power varies as the square root of 
j the beiglit, but tho teniperaiuro of tho gasee iu the ohimnw 
also have an important relation to the power or speed. 
A tall chiiimey with a low temperature would be less 
powerful than a medium chimney draughting gas of the 
Kamo tomporature, liecause the question of nnotion and 
loss in teinj>oraturo Inw to be considered. 

It is generally asHumed tliat- inside all oliimneys of 
whatever dimonHions, there is a lining of gsses for a thiok- 
ness of about 2 in., that is praoticalTy stationary, that is 
to say, it bns no upward velocity of any appreciable 
degree. It is ofUm said that necessity is the mother of 
invention, but a study of nature ancl natural la\re will 
often show that modern invention has been anticipated 
! from the earliest times, and such natural phenomena 
i will still be observed even, under uimatuml condiUoiu. 

I Tho principle of the ball bearings of a bicycle is imder- 
I stood by most people, and this same principle applies to 
I the smoko ascending a chimney, acting in a line with the 
shaft instead of round its oircumfereno© as in the case of 
the bicycle. Tho lining or stationary g*w at the sides of 
tho chimney acts iu the same way as tho ball bearing, by 
revolving tubes or discs of gas, probably tubes, wmioh 
allow tho main shaft or core of gas to rapidly pass up tho 
chimney, tlius rodui^ng the friction. As a further illustra¬ 
tion of this ball-bearing movement may be instanood the 
hull of a ship at the water line, where th© movement of 
the water at the sides of tiie vessel is very much tlie same 
as the mo vement of the gases at the sides of tho ohimnoy, 
making due allowance for tho difference between gas and 
water. The hull of tho ship represents the body of 
moving gases passing up the chimney, the water Ming 
the chimney and the sails of tho vessel the motive power. 
This action can be seen in narrow canals, when a canal 
boat is moving along. 

Again iu the case of a stream of water running between 
two banks, most people will have noticed th© vortex aotiem 
at tho bank siae, wherever tho least obstruction or 
unevenness exists. Nature in this way reduc<« frtetion, 
and if it were not so, the movement of the gases iu the 
chimney would be difficult, likewise tho vessel in the 
water, or the water in the stream. 

This ball-bearing movement can bo seen, under 
oi^aiii conditions, in the exit flue from a set of vitriol 
ohamlxu's, by looking into tho flue thro^h a f in. or 1 in. 
hole at an angle from ifs centre, ©speoudly if there ^ a 
small glass window in the opposite si<te of the flue, a little 
above tiie hole of observation. It is well known the* 
there is little or no motion indicated by the anemometer 
when the tubes are placed just inside the chimney wifl* 
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S9 M to bo in this lining or b&li bearing of smoke, as the 
g as es in this layer move very slowly in an upward direction, 
out rapidly, on the otlier hand, on an axis at right angles 
to the flow of the gases, in a series of vortex rings or 
ctroolar tui>es concentric with the ohitnaey wall. 

Tl^re are many simple illustrations of this movement, 
fluob u the discharge of steam and smoke from the fimnol 
of a locomotive; at starting tins can l>e plainly 8(?eii: and 
again, this vortex action can be seen in an ordinary gnn, 
rook rifle, or air gun. To succeed in doing Ibis, after 
firing or four shots in quick sucoessioiv so as 

to warm the gun, open the breach, and hohl 
up the barrel to the sunlight or other strong light, 
keeping the head some little dutance from the bread). 
A* the warm gases pass up the barrel a vortex a<»tion can 
be plainly seen uixl there is a dear spiu^e Uiroiigh tljo 
centre of the smoke up which the air is piisNuig. This can 
be l>oautifiilly shown with an orditiary air gun, if a few 
drops of oil are plm;ed on the leather washer which <;loHe.s 
on the shot and tlirough whidi the air passes from the 
cylinder. The light playing on the mist of oil in the 
barrel gives a beautiful effect to this vortex action. 

A chimney, 3 ft dins, diameter, lias an area of 9-fl2Hq. ft, 
but the offeutivo area is only 7*H7 ft., allowing for the 2 ins. 
of gas lining. According to Kent, mechanical engincor, 
New York, sudi a chimney, HO ft tiigli, is sufficient to cause 
th“ combustion of 120 lb. of coal per liour per square foot 
of area of tho chimney, and if the (ire grate area is to the 
chimney as 8 to 1, a com biistion of 15 lb. of coat per square 
foot of grate j»er hour. Tins is a fair quantity for a boiler 
of modem type, with heating surface large enough in 
proportion to the rat)' of combustion, 'raking this 
chimney to bo HO ft. high, and 3 ft 6 ins. in diameter, and 
supfKising the spcwl to be 5 ft per second, tlie volume of 
gases would he fllbSf) eh. ft per seconii or I42*2fi cb. ft. 
per hour. Now, if to this ohiiniioy, which is only dealing 
with boiler fire gases, we connect a flue whiijh shall con¬ 
tribute some other gases from some other plant or furnace 
at some distance, there will be a certain amount of extra 
friction or pull added, and the siieod of tho chimney 
will be slightly lessened, while, owing to the iricreaai'd 
volume of jgases passing up the diinmey, there will a 
corrfwpmidmg decrease in the (jiiantity of nir drawn 
through the boiler flres, and this will moan loss of heat, 
waste of fuel and black smoke, granting that tiio con¬ 
ditions were perfect for the boiler fires prior to tho flue 
connection. • 

Davis, in his handbook of “ Chemical Engineering,'* 
Vol. 2, page 83, gives an illustration of this point. An 
orijrinal chimney under certain conditions was passing 
1280 ob. ft. per second, and when another chimney was 
employed to aaaist in tlie work they wen« passing :— 


No. 15 Chimney, at 60^ F. . 1152 cb. ft. 

No. la „ .. 178 „ 

Total for both.1330 „ 


The total number sufficiently near to the former (1280) 
to indicate that the fault was not with the chimney but 
with the fines. 

Mr. Davis does not- continue to descril>e the existing 
oosidiiions of tjhe flues or tiie processes oonnectexi there- 
wltii. At the time of the tests above recorded probably 
•tioh information was not at his disposal; but i‘oiiId such 
detail have lieon obtained, it would have added much 
valuable information to so important a^ subject. For 
this point is of vital importance to the manufacturer, 
wlio may be frequently adding to or increasing his plant. 
His ooid bill may increase, or his steam production may 
decrease, not to mention the troubles and annoyance 
he may meet with, caused by black smoko, due to im per¬ 
fect combustion. 

Coming to the flqes oomiecting funiaces and plant to 
Hke chimney, wo must first consider what is the action 
which goes on within them. Like the chimney, but to a 
inubli lessor degree, there is at the top and sides of a fiue a 
osrtcdn amount of the ball-beariai* action, while at the 
bottom of the fiue and sides near tlm bottom there is quite 
a differant motion. The reason for this is that the hottest 
pOfUlons of the gases rise to the top of the fiue, while the 
oooler fall to ^ bottom and drag along ^e bottom 


until caught up by the draught of warmer portions 
coming on behind. So "that, umiko the state of things 
in the chimney, there is a constant rising and falling and 
mixing of the gases in their horizontal travel through 
tho fiue. and a study of these movoinents is one which 
will repay the observer. 

Keturuing to the ball-bearing rrtotion in tho chimney, 
I tiiink I have shown the difference l>otwoeu the movo- 
ments in the chimney and tho fines; the action in the 
fines corresponds more olonoly to that which takes place 
in a vitriol chamber, as compared witli what takes place 
in a chimney. 

The all-important question from a practical point of 
view is, in what proportion to the ohinmey should tho 
flues bo in an ordinary works where many contributions 
to the main processes are connected ? This is a most 
difficult question to answer. From my own oliservatioiis, 
and from suoii information as I have been alilc to gather 
together, I think the most important are that 

sharp bonds should ho avoided and that the lines should 
decrease in sectional area rather than increase as they 
draw near to the chimney. Nothing is more fatal for tho 
purposes of draughting than to suddenly iniircaso the 
capacity of tho flues; by so doing, eddies are set up, 
and such eddies mean back draught, mixture, and con¬ 
fusion. Keep the gases moving, and iiK^reaHo that 
movement as far as possible as it advances to the chimney ; 
this can only be done by straight flues, so far as possible, 
and allowing, for condensation and cooling, a slight iimIuc- 
tion in tlie size of the flue as it approaches tho chimney 
bottom so as to keep up the speed of thi' gases. 

The area of a main flue should, in iny opinion, Imj 
greater than tho area of the chimney at tho top or outlet, 
though no law can be laid down, as so much depends on 
temperature ami the |K>«ition of tlie boilers, which are 
generally the main lieat or isiwcr-producing factor. In. 
many works the speed in tho flue very greatly exceeds the 
speed in the chimney; this means more work for tho 
chimney. 

A few Words ax to the constniction of flues and con¬ 
nections to chimneyK. Fig. A shows an arclied opening 
into a chimney that is often used in chemical works, ana 
1 would warn the manager against so constructing a con¬ 
nection with tho ohimtioy. The whole weight of the 
chimney above the arch is on the arch, and I have seen 
dangerous cracks caused by it. If such connoettoos 
have to be made let a stone be placed over the opening, 
or tho brick work taken out in an inverted V'sha^ie (Fig. Bb 
when the risk of splitting the ohimnev will be far less. 
Above all things, tne bottom of the ciiimney should be 
drained, since wet in tho base of a chimney will cause 
trouble in many ways in a ohemical works; this applies 
quite as much to the flues. 

The connection of flues to the main fiue is also an 
important matter. Flues should never be introduced 
into the main fiue at right angles, butalwaysatanangleso 
that tho gases enter in the direction they have to go as far 
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m possible. In Fig. F, x, y, z, show those pipes, x nnd « 
beiiiK examples of wrong construction; in Fig. r shows a 
small eonnoction as it should Iw, the side of the pi™ pro- 
jeetmg into the main Hue, and Fig. E shows the junction of 
two large Hues of about the same size, in whicli will bo 
noticed a partition wall or midfeathor. 

It is absolutely wrong to oonneet a flue into the top 
of the mam flue, for at that point the velocity of the 
main flue gases is greatest, and this will prevent the 
l^asw taken from the connection from entering, at least 
in the proiiortion they are required to do. (Fig. C) 

Flues draughting cold gases to a hot flue moat be of 
a capacity fully equal to that enjoined by rules to be 
found in many works on the subject, and such gaees should 
be oonductod into the main flue at the side and above the 
OTOtre line or on it, level with the line of greatest speed 
with a connection such as shown in Fig. 1). 

One most important point should never be lost sight 
of: never attempt, os is sometimes done, to make cold 
gMBs go uphill if you value your chimney draught or 
wish to avoid local escape, and do not try to mAe hot 
go down hiU, for the same resulte will face you. 
When I say hot gases going downhill I do not moan tire 
gases in teilor flues, or furnace gases in a plua pressure 
fumaw, but the gases from various processes after they 
have left their pomt oi generation, and are on their way 
to the main flue, when they aire losing their heat or coming 
in contact with frictional surface. 

I hope in the near future to bring forward another paper 
that will deal more fully with the subject as regante the 
movement and speed of the gases in ehimneys and flues. 

Discussion. 

Mr. W. H. CoiiBMAN could contirm Mr. Forter’a state- 
ment with regard to the spUtting action where a flue had 
bMn put in above the grptmd level. In la ohlmney 
wluoh had been treated in that way a oonsiderable oraok 
had developed. He thought Mt. Porter’s suggestion m 
a tot stone above the stoh would overcome a diSoalty 
wMoh had not been met before. He ilm agreed with 


the author’s remarks as to the eddying aotion and fhe 
method of eoimocting flues. 

Hr. Wm. Thomson asked whetoer it was quite olear 
that the draught oi a chimney was proportional to th« 
square root of ite height T The eimninent, to show that 
the velocity of the draught in one flue was largely depeto 
dent on the angle at which it joined the main flue, was 
very interesting. With regard to the, worst results behig 
obtained Vhen they joined at right angles, he would like 
to know how this worked out on a Flotoher's anemometer, 
where a tube, the ofiening of which was placed at right 
angles to the draught, was supfKised to produce a pwrtlal 
vacuum in that tube, proportional to the pressure prodnoed 
in another, tlic o}ieniiig in which yipn turned to face the 
draught. 

Mr. Tnonr explained that the reason, why the velocity 
of gases in a ehimnoy varied as the root of the height 
only, was that tlu; energy required varied as the square of 
the velocity, whilst the energy only varied directly w 
the height. He also gave an explanation df the means 
adopted to overcome a diffloiilty in oonneotion with a 
new tyjie of meter, which boro out Mr. Porter’s obaer. 
votions as to the nature of the motion of gases near the’ 
walls of a conduit. 

Dr. F. H. Bowman hail hod considerable experience 
in the construction of chimneys, and he thought it was a 
great mistake to' tai>er them. They ought to he built 
wider at the top than the bottom in order that the gases 
might have a clear cutlet. In one case he had tixed 
balile plates in boiler flues, and this improved the drangdit 
very considerably. It was a great mistake to make the 
flues at right angles instead of with bends. 

Dr. J. Orossmann asked in what way Mr. Porter 
determined the 2 ins. lining on the side of the ohimney t 

Mr. Leask said that with regard to the flow of gas in 
the chimneys he agreed with Mr. Porter. ’Tliere was a 
layer between the wall of the ohimney and the body ot 
the moving gases. The thickness qf the layer was about 
2 ins. and was caused by the retarding aotion of the wkllS 
of the ohimney. He thought this*layer had some mojMoiit, 
but did not think it could be treated mathematlmdl^, 
Ho agreed with Mr. Tho[p as to the velocity of the gasM 
in the ohimney, i.e., that they were directly poporMOQsl , 
to the square root of the height of the ohimney, tpb 
mean temperature bclhg constant. With regard to 
the junction of flues, he always constructed thbm 
at an acute angle' in the ‘direction of the flow, Ih 
the manner indicated by Mr. Porter, and he thou|^ 
that the reason why flues were often brought in at 
angles was to got over the diffloulties of oonstruotwO, 
which were considerable with acute angles svhen the 
gMes passing through the flues were of a high temperature. 
To get over this difficulty he had always oonstructed 
the flues at the junction with a flat tdp. 

Mr. Herbert Porter, in reply, said Mr, Thorp had 
already replied to Mr. Thomson as to the square root 
(mestion, but in his (Mr. Porter’s) opinion there HIM 
tno question of friction and loss of temperature, fM 
wliich some allowanoe must bo mode. A high ohimney 
with a very low temperature would not he ao eSeotoM 
as a medinni ohimney at the same temperature. Mr. 
Thomson also mentioned right angle flues and quoled 
Petot's experiments. Prof. Unwm had shown that 
with a larger orifice a oorreot suction was not obtainad. 

In the “ Proceedings of the Institution of Heohaaioil 
Engineers,” in April, 1904, Mr. Threlfall read a papat apt 
that subject which was well worth perusal. With r^Md 
to anemometer tubes, he fully realised the advantage 
of having a flanged pipe for the suction, whiohjpeevtatM 
the eddying describe by Prof. Unwin. !lhe lining 
undoubtwly bad an upward motion, but what proportioa 
that held to the speed of the gasM generally Im waa not 
mepared to say, but piobabfy it would be very low. 
He was also glad to hqpr Mr. link's experienne tost flat 
top flues inoreased the velocity—that there would be mow 
luorloating aotion, which would rtve a better reeidt. 
Dr. Bowman confirmed his method of ooanecting &tM 
and the advantage at iasaitiiig baffle plates. In lepiy l» 
Dr. Orossmann, the aoUon referred to ooutd be seen ht 
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the exit from vitriol ohAmbers by looking through a three- 
quarter inch hole in the Hue at an angle from its 
oentre. The anemometer showed no vtdociiy just inside 
the chimney, only a slight oscillation on the surface of 
the ^her. Ho was glad to hear from Mr. Thorp that by 
making a lip at the end of the tul>o the globules were 
uresttf^ at the sides and accurate delivery was the result. 
By this moans the friction was reduced to a minimum 
at the point of discharge. As to the width of ciiimney 
neoesaary to obtain the maximum of 2 ins. of eddying 
matter inside, the gas lining varied with the size of the 
chimney. It was generally admitted that 2 ins. was the 
usual amount in most chimneys of average sice. 


New England Section. 

Meeting held at Boston, on Friday, December \at, 1905. 

MR. HENRY IIOWAKI) In'THE CHAIR. 

THE CONTACT PHOCRSS FOR M^UFACTURING 
SULPHURIC ACrrt OFTHK VEREIN CHEMISCIIER 
FABRIKEN IN MANNHEIM. 

11Y WH. WILKK. 

This proi^ess is based oii tiie following fundamental 
prinoiplcH: 

1st. To use the heat of tlie ordinary roasting iiroecsw 
for carrying on the <;atalytio ai'tjon of the oxide of iron 
upon tJie sulphurous acid. 

2nd. The purification of the biirnor gases is » drv 
roce.HH. In all other**proceHse.s the gases arc washed and 
ave t4> bo dried again. 

3rd. The conversion or catalytic oxidation of that part 
of the sulphurous aeiil whicli passed through the iron 
contact, hut had not been converted, is hroiiglit about 
by means of platinum and rolieatcd to the juoper tcm|KTa- 
ture by means of the waste heat of the burner gases. 

4th. The whole proi'css is carried on by moving the gases 
by means of exhaustiTs only. 

The roast gases leave the kilns at a tenifieraturo of about 
700® C. This is the proi>er t-eiuiM'rature m*oessary in the 
Iron oxide to produce tue conversion or catalytic ai'lion 
to transform the sulphurous acid intoKiilphuni^ anhydride 
The iron' oxhle. at the above mentioned t4uii}K^rature. 
forms iron arstmato, with the arHcnious arid whieli is 
contained in tlio roast gases. If roast gases nre taken 
at the temperature of the furnR(;e through the oxide of 
iron, a large proportion of the Hulphurous aci<l 
per cent.), is converted into sulphuric anhyrlride while 
the arsenic contained in tliese roast gases combines with 
the oxide of iron. 

Water contained in the gases to he converted reduces the 
catalytic property of the iron oxide; it is, therefore, 
necessary to prodiieo the roast gases with dried air. The 
drying of the air nectwaary for the process is aocomphshed 
with sulphuric acid which is produced in the process. 

The roast gases are pnxluced in a furnace which is 
|irotect©cl with an air-tight iron shell, against, any (‘ntrance 
of moist atmospheric air. The air neecssary fer th<- 
roasting piocoss ]>asseK through towel's which are scmbhcil 
with sulphurie oeid and is then conducted tlirough air¬ 
tight pipes entering the furnace or kilns Indow the grate 
bars. The dry and hot roost gases so obtained are con- 
duct-ed to a shaft which is attached to the furnace and 
filled with oxide of iron (pyrites cinders). In this shaft 
part of the convert ion takes place, t hat is, part of the 
sulphurous acid is converted intp sulphuric anhydride, 
while at the Rome time the arsonio obtained in the roast 
gases is retained. 

The roast gases therefor© are subjeotod to a dry purifi¬ 
cation* and are oonsiderably reduced in their contents of 
aulphurouB add. After the sulphuric anhydride which U 
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formed in this first part of the process has been absorbed, 
the nnst of the sulphurous acid contained in the gases 
can b© converted into sulphuric anhydride by moans of a 
very small amount of platinum. To do this, it is necessary 
to remove any small quantities of sulphuric acid (mono- 
hydrate) which have not been absorbed. This is accom¬ 
plished by passing the gases through layers of porous 
material which is not affected by sulphuric acid. The main 
part of the sulphuric acid which i» earned over mechani¬ 
cally is eliminated or retained in this way. The purified 
gases are now allowed to pass through layers of granulated 
basic blast-furnace slag. 

The gases whiidi have passed through the iron contact 
mass contain sufficient heat to reheat Ihe filtered gases to 
1 the temperature necessary for catalytic action in the 
I platinum contact 

j It would bo possible to utilise this heat by giving it 
i off to the iilterod gases. Hut the sulphuric aciil (mono- 
hvdratc) must bo carried along in the form of vapour. 
The boat, therefore, must not be reduced too much to kwp 
the monohydrato in a gaseous staUi. The heat given off 
in the heater located over the iron cimtact is not suflicient 
j to raise the fiH.ered gases to the temjx’raturc necessary to 
I carry on catalytic action in the platinum contact. Yt is. 
therefore, necessary to have r small coal fire to raise thcsi* 
gases t-o tlicir piojK-ir tcni|Hiratiiro. 

The platinum contact apparatus must be built in such 
a way that it docs not offer much resistance to the passage 
of the gases, in order to move them with an ordinary 
I exhauster. This is accompliKhed by using a number of 
I platinisrsl asliostos nets, the nieshoH of wliii-h are such that 
j the rosistaiKu* in the whole apparatus does not represent 
I more than the pressure of a induinn of water about 30 
1 irim. high. In I'ouHtrncting the platinum contact 
j apparatus in this way. it is possible to oxcliange n single 
I element during thi' process in the oourso of a tew minuU's 
1 without int-erruption. In this proi'i'ss, it. is possible to 
! have a conversion of the roast gases up to 95 per cent. 

I The first plant iii the Uniti'd iStntcs was erected in 
1903. in tile works of the Schodlkopf, Hartford and Hanna 
(‘o., in the city of Buffalo, N.Y. This plant conaisU'd 
then of one unit with a capacity of about lOOti tons of 
sulplmric acid or its equivalent. The original plant has 
since been enlarged to four times its original capacity. 

: Besiiles this plant, four other tirms hav(' adopUid t.his 
process, and tliorc are now in use twenty-t wo units with a 
i capacity of about .35.(K>0 tons, and in tli<i coiirso of cim- 
I striKition, ten more unit.s with a c-npaiMt-y of 10,(XM)U»ns. 
i This is a total capacity of over 50,090 tons per y(»ar. 

! This has been acn^omplishcd m a little over two yi^ars since 
! the process has first been introduced liere. 

! This process does not reipiire complicated or delicate 
j pieces of apparatus, a ataff of scientific men, nor any 
I special apparatus for the puntication of the roast gases, 
as this is done in the furnof^e itself. The amount of fuel 
consumed and motive power rcipiired is smaller than in 
any other known process, and tlic plant, can be built up 
gradually on neemint of the units being small and being 
I easily arranged in groups. The coat of rt'pairs is very low. 


I New York Section. 

Meeting liM at Chemists’ CM, on. Friday, November 
‘Zith, 1905. 

I UK. BUSSJtLL W. MOUBB IN THE CHAIE. 

] - 

I THE EXISTENCE OF BROMOUS ACID (HBrO,). 

BY *. H. B1CHABD8. 

The following e«>erimonts wore oonduded in the 
labomtory of fiie iSsUimdo Mill, at Colorado Springs, 
Colo, 

The e0eot of adding a cold aqueous solution of silver 
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nitrftto, in exoeM, to bromine water is the {ormatdcm of 
hjpobromoiia aoid, silver bromide and nitric add-^ 

Bra+AgNOj+HaO<» HBrO+AgBr+HN08. 

The eBect of adding liquid bromine^ in excess, to a 
concentrated solution of silver nitrate, gives a different 
reaction, as is shown, by the following experiments:— 
To about two litres of an alm<Mt saturated solution of silver 
nitrate, liquid bromine wcui added in large excess. After 
stirring well and filtering, 18 equal portions of solutions 
were taken and put into flasks, which were numbered 
from 1 to 18. From portions numbered 1. 2, 3 and 4 the 
bromine was blown out by means of an air blast. From i 
portions iiumben^ 5, 6, 7 and 8 the bromine was removed I 
ny means of carbon bisulphide. Numbers 9 to 18 woro 
set aside for other tests. 

Portions 1, 2, 5 and 8 were made alkaline with sodium 
hydroxide, potoBsium iodide added, and then the solution 
made slightly acid with sulphuric acid.' The iodino 
(which was libi^raU’id by the oxygon from the acid bromine 
comiKiund) was titrated with standard sodium thio¬ 
sulphate. Tlie following amount of oxygen was found 
to 1)6 present^: - • 

No. 1=0‘1495 gnus, of oxygen. 

.. 2 = 0-1497 „ „ 

.. 6 = 0-1504 „ „ 

O^-O-lfiOa „ 

Average:^0-14y076 „ 

Portions numbered 3. 4, 7 and H were reduced by means 
of sulphurous acid, the excess of sulphurous acid being 
oxidised with potasHiuin permanganate, and, after making 
the solution alkaline with sodium bicarbonate, the bromide 
was titrated with N/lO silver nitrate solution and ohromato 
indicator. Tho following results were obtained:— 

No. 3 — 0-3745 grms. of bromine. 

„ 4 = 0-3742'*. 

.. 7:0-3747 „ „ „ 

„ 8 = 0.374(1 ., „ , „ 

Average —0*3745 „ „ ,, 

From tlies(! eight tests tlu' proportion between the 
oxygen and the bromine in the acid bromine coiniwimd 
was establiMhed as () ; Br : : 0-149976 : 0-3745. This 
shows that the ai-id bromine eoni|K>und contains two atoms 
of oxygen to one of bromine, and is riresumably bromous 
acid (HBrUg). 

To fiirtlier establish the exislence of bromous acid in 
tho solution, portions of tho solution nurnWing 9, 10, 

11 and 12 weie used. These experiments were oouduot 4 ?d 
on tho BuppOHitioii that bromous aoid would react with 
hydrobroiiii(! acid in n manner analogous to tho reaction 
between bromic acid and hydrobromic aoid, and Iwtween 
liypobromouK acid aud hydrobromic acid, tho reaction 
being 3HBr + HBrOg=2H20-l-2Br2. 

Aft<5r reriiovmg the frcyi Vomine from the four jiortions 
by means of an air bias!, the solutions weni made alkaline 
with sodium hydroxide, and an excess of sodium bromide 
was added. The Holutiori was now transferred into a 
threo-neoked VVoulir bottle. Dilute sulphuric acid was 
added through a stojK'Ock funnel and tho bromine, liberated 
by the action of hydrobromic aciil on tho supposed bromous 
acid, was blown into a solution of potassium iodide. 
The iodine lilwsrated was titrated with standard sodiuin 
thiosulphate. The bromine found to have been liberated 
from the four tests were os follows:— 

No. 9 = 1-496 grms. bromine. 

10»: 1-499 „ 

„ 11=1-497 „ 

„ 12 = 1-498 „ 

Average «1-4975 „ „ 

As was shown in teste numbering 3. 4, 7 and 8. the 
bromine existing in the solution was 0-3746 grm. Sub- 
traoting 0*8745 grm. from 1*4976 grm. leaves 1*1230 
grm. of bromine, which is the Inromine liberated from 
the hydrobromio aoid. Bivkflng 1*123 by 0*8745 gives 


* 

the quotient of 2-9087. This gives the ratio between 
the mmine liberated from the svmpooed bromous aoid 
and tho bromine liberated from tne hydrobromio aoid 
as 1 to 2*9987, compared with the ratio 1: 3 found from 
the equation SHBr -f HBrO^=2Brs -h HgO. 

After removing free bromine from solutions numbering 
13, 14, 15 and 16 and makiim; alkaline with sodhim 
hydroxide, the theoretical amoupt of sodium bromide 
was added, the solution made slightly aoid as in previous 
tesU (9, JiO, 11 and 12), and the bromine blown into a 
solution of potassium iodide. The bromine lilwrated was 
found to be :— 

No. 13 = 1-495 grm. bromine. 

• 14 = 1-497 „ 

., 16 = 1*497 „ 

„ 16 = 1-496 „ 


Average =1-49625 „ „ 

Tho solution, to whioli the sodium bromide had been 
added, and from which the bromine had been liberated, 
was tesitHl for excess bromide and only a faint trace oouid 
be detected in tiumbem 13 and 16. ^ 'Iliis, together with 
the bromine found to have been liberated in tests 9, Kb 
11, 12. 13, 14, Kyimd 16, showed ^at bromous aoid 
probably did exist IVhe solution, and that the reaotioo 
w 3HBr+HBil5g=2H..O+2Bre. 

From the re^^s which are given above, it must be 
concluded •that tho addition of liquid l^omine, in 
oxi^cHH, to a oonc!ftitraied solution of silver nitrate, a 
bromine atud is formed which contains two atoms of oxyg^ 
to one atom of bromine. Whether this was bromous aeid 
ora mixture of one part of hypobromous acid and oaepMH 
of bromic acid was next investigated. If it wore proven 
that hypobrommiB acid did not exist in the solution, 
then it could not Im) a mixture of one part of bromic aeid 
and one part of hypobromous aoid. To satie^ this point, 
tho following facta were made use of, vh .:—fiSlver nitrate 
added to aolutiona of hvpobronutes with bromides, pre¬ 
cipitates tho bromide at lirat, leaving hypobromites in 
solution, while tho soluble silver hy^i^omite decomposes 
with the preci])itation of bromide and formation of bromato 
of silver. Tho bromato of silver gradually changing to 
tho bromide—3AgBrO =2AgBr + AgBrO^. 

Portions numbering 17 and 18 wore prepared by remov¬ 
ing tlio free bromine and then making just alkaline wilA 
sodium hydroxide, a amail crystal of sodium bromido 
added. Silver nitrate was added in excess, and the 
Holution rapidly Altered. The solution was allowed te 
stand for some time and no more preci|)itation of AgBr 
took place, showing that no silver hy])obromite had bcnsn 
formed, and coiiBequeiitly no sodium hypobromite present. 
If no sodium hypobromite was present, after making the 
solution alkaline with sodium hydroxide, it is e^dent 
that no hypobromous acid was present in the acid solation 
and the bromine acid was not a mixture of otle port of 
bromic acid and one part of hypobromous aoid. 

From the above experiments, tho author’s conoIiuiioiH 
are, that bromous acid does exist and can be formed by 
adding liquid bromine, in excess, to a conoentirat^ 
solution of silver nitrate. The first formation is probably 
hypobromous acid, which is oxidised by the excess bromine 
to bromous acid. From a few experiments made to 
determine tho equation governing the formation of 
bromous acid, the following seems to be most |srobable 
Bfg + AgNOg+HaO = HBrO + AgBr HNO, 2AgN08 + 
HBrO + K.+HsO = HBr0B+2AgBr4-5HN08 


Several attempts to isolate the anhydride (Br^Qi) 
proved unsucoessful. A few^tests, made by adding Uqm 
bromine, in excess, to sodium hydroxide solution, seemed 
to indicate an oxidation of the sodium hypobromite to 
sodium bromite. 
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the exit from vitriol ohAmbers by looking through a three- 
quarter inch hole in the Hue at an angle from its 
oentre. The anemometer showed no vtdociiy just inside 
the chimney, only a slight oscillation on the surface of 
the ^her. Ho was glad to hear from Mr. Thorp that by 
making a lip at the end of the tul>o the globules were 
uresttf^ at the sides and accurate delivery was the result. 
By this moans the friction was reduced to a minimum 
at the point of discharge. As to the width of ciiimney 
neoesaary to obtain the maximum of 2 ins. of eddying 
matter inside, the gas lining varied with the size of the 
chimney. It was generally admitted that 2 ins. was the 
usual amount in most chimneys of average sice. 


New England Section. 

Meeting held at Boston, on Friday, December \at, 1905. 

MR. HENRY IIOWAKI) In'THE CHAIR. 

THE CONTACT PHOCRSS FOR M^UFACTURING 
SULPHURIC ACrrt OFTHK VEREIN CHEMISCIIER 
FABRIKEN IN MANNHEIM. 

11Y WH. WILKK. 

This proi^ess is based oii tiie following fundamental 
prinoiplcH: 

1st. To use the heat of tlie ordinary roasting iiroecsw 
for carrying on the <;atalytio ai'tjon of the oxide of iron 
upon tJie sulphurous acid. 

2nd. The purification of the biirnor gases is » drv 
roce.HH. In all other**proceHse.s the gases arc washed and 
ave t4> bo dried again. 

3rd. The conversion or catalytic oxidation of that part 
of the sulphurous aeiil whicli passed through the iron 
contact, hut had not been converted, is hroiiglit about 
by means of platinum and rolieatcd to the juoper tcm|KTa- 
ture by means of the waste heat of the burner gases. 

4th. The whole proi'css is carried on by moving the gases 
by means of exhaustiTs only. 

The roast gases leave the kilns at a tenifieraturo of about 
700® C. This is the proi>er t-eiuiM'rature m*oessary in the 
Iron oxide to produce tue conversion or catalytic ai'lion 
to transform the sulphurous acid intoKiilphuni^ anhydride 
The iron' oxhle. at the above mentioned t4uii}K^rature. 
forms iron arstmato, with the arHcnious arid whieli is 
contained in tlio roast gases. If roast gases nre taken 
at the temperature of the furnR(;e through the oxide of 
iron, a large proportion of the Hulphurous aci<l 
per cent.), is converted into sulphuric anhyrlride while 
the arsenic contained in tliese roast gases combines with 
the oxide of iron. 

Water contained in the gases to he converted reduces the 
catalytic property of the iron oxide; it is, therefore, 
necessary to prodiieo the roast gases with dried air. The 
drying of the air nectwaary for the process is aocomphshed 
with sulphuric acid which is produced in the process. 

The roast gases are pnxluced in a furnace which is 
|irotect©cl with an air-tight iron shell, against, any (‘ntrance 
of moist atmospheric air. The air neecssary fer th<- 
roasting piocoss ]>asseK through towel's which are scmbhcil 
with sulphurie oeid and is then conducted tlirough air¬ 
tight pipes entering the furnace or kilns Indow the grate 
bars. The dry and hot roost gases so obtained are con- 
duct-ed to a shaft which is attached to the furnace and 
filled with oxide of iron (pyrites cinders). In this shaft 
part of the convert ion takes place, t hat is, part of the 
sulphurous acid is converted intp sulphuric anhydride, 
while at the Rome time the arsonio obtained in the roast 
gases is retained. 

The roast gases therefor© are subjeotod to a dry purifi¬ 
cation* and are oonsiderably reduced in their contents of 
aulphurouB add. After the sulphuric anhydride which U 
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formed in this first part of the process has been absorbed, 
the nnst of the sulphurous acid contained in the gases 
can b© converted into sulphuric anhydride by moans of a 
very small amount of platinum. To do this, it is necessary 
to remove any small quantities of sulphuric acid (mono- 
hydrate) which have not been absorbed. This is accom¬ 
plished by passing the gases through layers of porous 
material which is not affected by sulphuric acid. The main 
part of the sulphuric acid which i» earned over mechani¬ 
cally is eliminated or retained in this way. The purified 
gases are now allowed to pass through layers of granulated 
basic blast-furnace slag. 

The gases whiidi have passed through the iron contact 
mass contain sufficient heat to reheat Ihe filtered gases to 
1 the temperature necessary for catalytic action in the 
I platinum contact 

j It would bo possible to utilise this heat by giving it 
i off to the iilterod gases. Hut the sulphuric aciil (mono- 
hvdratc) must bo carried along in the form of vapour. 
The boat, therefore, must not be reduced too much to kwp 
the monohydrato in a gaseous staUi. The heat given off 
in the heater located over the iron cimtact is not suflicient 
j to raise the fiH.ered gases to the temjx’raturc necessary to 
I carry on catalytic action in the platinum contact. Yt is. 
therefore, necessary to have r small coal fire to raise thcsi* 
gases t-o tlicir piojK-ir tcni|Hiratiiro. 

The platinum contact apparatus must be built in such 
a way that it docs not offer much resistance to the passage 
of the gases, in order to move them with an ordinary 
I exhauster. This is accompliKhed by using a number of 
I platinisrsl asliostos nets, the nieshoH of wliii-h are such that 
j the rosistaiKu* in the whole apparatus does not represent 
I more than the pressure of a induinn of water about 30 
1 irim. high. In I'ouHtrncting the platinum contact 
j apparatus in this way. it is possible to oxcliange n single 
I element during thi' process in the oourso of a tew minuU's 
1 without int-erruption. In this proi'i'ss, it. is possible to 
! have a conversion of the roast gases up to 95 per cent. 

I The first plant iii the Uniti'd iStntcs was erected in 
1903. in tile works of the Schodlkopf, Hartford and Hanna 
(‘o., in the city of Buffalo, N.Y. This plant conaisU'd 
then of one unit with a capacity of about lOOti tons of 
sulplmric acid or its equivalent. The original plant has 
since been enlarged to four times its original capacity. 

: Besiiles this plant, four other tirms hav(' adopUid t.his 
process, and tliorc are now in use twenty-t wo units with a 
i capacity of about .35.(K>0 tons, and in tli<i coiirso of cim- 
I striKition, ten more unit.s with a c-npaiMt-y of 10,(XM)U»ns. 
i This is a total capacity of over 50,090 tons per y(»ar. 

! This has been acn^omplishcd m a little over two yi^ars since 
! the process has first been introduced liere. 

! This process does not reipiire complicated or delicate 
j pieces of apparatus, a ataff of scientific men, nor any 
I special apparatus for the puntication of the roast gases, 
as this is done in the furnof^e itself. The amount of fuel 
consumed and motive power rcipiired is smaller than in 
any other known process, and tlic plant, can be built up 
gradually on neemint of the units being small and being 
I easily arranged in groups. The coat of rt'pairs is very low. 


I New York Section. 

Meeting liM at Chemists’ CM, on. Friday, November 
‘Zith, 1905. 

I UK. BUSSJtLL W. MOUBB IN THE CHAIE. 

] - 

I THE EXISTENCE OF BROMOUS ACID (HBrO,). 

BY *. H. B1CHABD8. 

The following e«>erimonts wore oonduded in the 
labomtory of fiie iSsUimdo Mill, at Colorado Springs, 
Colo, 

The e0eot of adding a cold aqueous solution of silver 
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mw dilauMed aoiae at tiu ▼kriotn syvtema of saatfng. 
0 >mpftmea and private firmii often fell vioftims to vuuotmd 
book-keepin|; and faulty balanoe aheeta. Here the neglect 
of sound principles led to trouble. He gave an instance 
of partneimip in which an old partner was joined by a new 
man. flenty of profit append in the balance sheet 
for division at the end of me year, but there was a defi¬ 
ciency in the money at the bank. There wee no suspicion 
of dishonesty, and an independent expert wss asked to 
investigate. It was then found that all repairs and renewals 
had been cliarged at full cost, and even* such items as a 
wall rebuilt and a yard re-paved had been taken into 


stock. Depr^iation and ita iufiuenoe on future {wofita, 
percental^ and the antiquation-faotor had all to l» care¬ 
fully considered !h determining the position of a hosinesa 
conoeni. In particular, se regards depreciation, experta 
woro now pointing out* that the deduction under this 
head should bo increased as the plant beoame older. 

Mr. Faton then touched upon such expenses os advertis¬ 
ing, exhibitions, &c., also on the bearing of the cost of 
' law on industrial enterprise, tlie effects of trusts and the 
working of monopolies. Time pressing, he had to bring 
his address to a close witiiout giving all the illustra¬ 
tions he had intended. 


Journal and Patent Literature, 


I—PLANT. APPARATUS & MACHINERY. 

r^l Enoush Patents. 

Cooling or }Jtaking Liquids ; Apparatus for -. A. S. 

Barbain. London. Eng. [*at. *26,57H, I)oc. H. 1004. 

Ths coil, through which tho cooling or boating rnodiiim 
is oiroulatiuL is hung on pivots, and is rockod to and fro 
in tlio li«]uid to b« cooled or heated, by moans of an 
eccentric and suitable gearing.—\V. H. C. 

Autoclave and Hydraulic. Press; Combined —. E. 
Duoauville, Paris. Eng. Pat. 28,539, Dec. 28, 1004. 
Under Int. (^nv., Hopt. 10, 1004. 

See Fr. Pat. 350,107 of 1004 ; this J., 1905,1217.—T. F. B. 

Drying and /^Jcrerning ^Sand, Minerals and other 

Siibstanrxs ; Apjiaratus for -. JC. Robinson, 

London. Eng. Pat. 28.084, Dec. 20, 1904. 

A HORIZONTAL revolving cylmder is fitted with a continu¬ 
ous internal spiral, each turn of which is provided with 
lifting plates to assist in agitating tho material U) be dried. 
The cylinder is enclosed in a suitable heating ohaml>er, 
built above a furnace, and has a perfurat*^! cylmdrical 
prolongation iH^yond the end of the heating chamber. 
This Hcrves to sift tho dried material as it leaves tlie appara¬ 
tus. Tho furnace chimney has a concentric jacket, and 
air is drawn by a fan through tho annular space thus 
formed, and is heated by the hot waste gases. The hot 
air is then <lriven through tho drying cylinder in tho 
opposite direction to that taken by tho material un<ler 
treatment.—W. H. C. 

Separating Solid Substances from Liquids [Drying Heei 

Slices]; Apparains for MechanwUly -. H. Houckc, 

Berlin. Eng. Pat. 29,358, Doc. 31, 1904. 

The apparatus consists of a rotating drum connected to a 
suction apparatus, and upon tho surface of tho drum 
the material to bo treato<i is fe<l continuously. I'he 
liquid {portion jiasws through the porous surface of 
the drum, and tho solid iimtter is removed from the 
exterior. The claims are for applying the suction to 
only a portion of the surface of the arum so that the 
part at which the material is fed or removed is not subjected 
to suction. Parthor, an auxiliary suction drum, situated 
just before tho withdrawal scraiier, loosens tho material 
from tho mam drum, and a brush applied just after the 
withdrawal scrajior, cleansuH the filtfT surface of tho drum, 
both the iooBonlng and olc&ntng being facilitated hy the 
absence of suction at these points, material is fed 

from a hopper, provided with regulating blades, between 
the surface of toe main drum and an auxiliary suction 
drum, which spreads out the material on to the main 


drum, so that whcm|&e main suction comes into plav, 
as (he drum rotates, trw surface of the main drum is covered 
with a continuous layer of material. Further claim is 
made fur a wa4|teg trough, provided with clouising 
optmiiigs fof the ^ttlHlrawal of sediment, in which that 
portion of tho surface of tho main drum which is not 
covered with material may bo cleansed. By means of 
pipes m the bottom of this trough, material for treat¬ 
ment lUH v bo supplied at tho lowest point of the drum if 
desired.—W. H. C. 

Separators; Centrifugal -. C. Schulor, Orovon* 

broieh, (lerinany. Eng. Pat. 19,894, Oct. 2, 1905, 
Under Int. Couv., Nov. 29, 1904. 

THE^olaim is for a centrifugal machine in which the 
bottom of the basket can be lowered way from the Inxly. 
Tho liottom only is attached to the roiatiug shaft and 
imparts its motion to the rest of the drum by forming the 
joint lj«'twooii them as a friction ring. When tho bottom, 
which continues to rotate, is lowered, tho iipi^er portion 
of the basket seats itself on ( he bottom of the outer casing 
and comes to rest, tho contents of the basket falling out 
through the annular space left between tlie bottom of 
tho basket and tho casing.—-W. H. jC. 

Oil contained in 1 Uoilf'r] Feed Water; Entivnalion of tht 

Quantity of -. W. H. Martin, Flushing, Holland. 

Eiig. Pat. 11,007, May 26, 1906. 

The invention relates to (he a]>proximat« dotormioatioa 
of the amount of oil present iu condensocl steam iutended 
for boiler feed-water. Several devices are d»uribed ani 
claimed for this purtior'e, all of which are based upon the 
observation of an object through a column of the water 
(which i j more or less opaque according to the quantity 
of oil contained in it), and determination of tlm point 
at which this object is only just visiblo.—A. S. 

Furnaces ; Impts. in -. E. I.iane, Kansas City, U>S.A.' 

Eng. Pat. 13.763. July 4, 1905. Under Int. Oonv., 
July 5, 1904. 

See U.S. Pat. 773,328 of 1004 : this J., 1904.1079.—T.F.B. 
Unitbw States Patents. 

Fdler; Centrifugal ——. L. C* Trout, Vantront, Cal. 
U.S. Pat. 806,213. Doc. 0. 1906. 

Tub screen A, supports on tho shaft B, at an angle to 
tho horizontal, is rotated in a horizontal plane by the 
mechanism C C, and is^at tho same time rotated the 
mechanism D D in a piano at right angles to its own 
axis. The liquid to. be filtered is fed on to'the uppar 
aurfaoe of the screen A from the delivery pipe B; tha 
liquid portaott passes tiirough and flows wway by th# 






Cu. L^PXiAJKT, ^1^^ 


ifos. 



trough F anil tho pip© 0, whilat tho solid mattor is doli vorod 
on to the platform H.—W. H. 

FUt^'r-Preas. H. Tiok, Buffalo. K-Y. 

U.8. Pat. 800.4H1, P<m-. 5, lHOo. 


i7aa^0>i'«nia«e. W. N. Bwt. Lo« Anaeles, Cal. Aiilgnoi 
to J. H. and £*. Best, Quincy, IIU U.S. Pat. 806,628, 
Doc. 5. 1905. 

Tthb furnaco oonsists of a metallic casing lined with 
refractory material in which there is a longitudinal opening, 
contract^ at each end, which forms tho funiaoe*ohamber. 
I The furnace hoe two vents **; one of these forms the 
outlet for the heating flame, and is directly opposite the 
Inlet at the other ohd of the fumaco-chamoer, whilst 
the' second rises through tho roof of the furnace neat 
the outlet. Tho’fumaoo is suspended by an adjustable 
sling, and is provided with hydrocarbon burners at the 
inlet end.—W. H. C. 

LixivifUion Procr.asea ; Apparatus for -. A. W. 

Coustans, Nelson, Canada. U..S. Pat. 805,035. Nov. 
28. 1905. 

The claim is for tlie combination, in a tank, of a control 
well and olovot<or with a of cloth and wire gauze 
supported on slats.—W. H. 0. 

Desiccating Process. J. C. MoLacUlan, Assignor to 
International J>cBiccating Co., Chicago, III. U.S. Pat, 
800,747, Dec. 5. 1905. 

The claim is for the process of obtaining tho w^lid conteati 
of liinuids in tlm form of a dry powder. The 1 i<iuhI n 
“ atomised ” by heated air, free from products of com 
: bustion, and the spray is discharg<!d into and allowed t< 
1 fall through a tall chamber, tho air in which is hoaU^d bi 
j a jacket or coil, in such a'way that it is not iMmiainmatec 
I by products of coinbiistion. As the partielos of spraj 
I fall, tho liquid portit>ii is evaporated by con tact with tin 
heated air, which should uot have a U*mperatjno highei 
I tiiau 150° F., and paHses away from the top of tho vessel 
j whilst the solids collect at tho bottom as a practically drj 
I powder. — W. U. C. 



A JfiLTRK-rBBsa comprising a frame with filtor-plaUw 
and spaeing-franios, with iilt^r-tdoth clamped betwoou 
them, has tho plates constructed with ]»ro 3 ect»ons as 
shown in tho figur4). Claun is made for tlu'se projections 
17 and for tho arms 14 whu h extend upwards at- an iicuto 
angle from the lower front comers of the plates.—W. H. C. 

i 

AgitcUing and Mixing Ap)yiratua -. L. C. Trent, 

Vantrent, Cal. U.S. Pat. KtHl.2U. Dec. 5. 1905. j 
The material to be treated is containoil in tlic vossid 1, 



and is withdrawn by tho rotary pump 8, throuf^ tho 
passage 13, 12 and tho pipe 10, ana rotumed under 
pressure through the pipe 6, the junction-piece 5 and tho 
^pe 4 into the rotati^ reservoir 3. It then passes 
through the hollow arms 14, and out of the hollow tubes 
16, 16, which are set at an angle to the arms 14, as shown 
at 17. Air may be admitted to the pump for the purpose 
of aerating the material under treatment^W. H. C. 


Fbbkgh PATBirrg. 

Filter. II. Liobench. Fr. Pat. 357.-08, July 25, 1905 
Under Tut. Oonv., Oct. H, 1904. 

Skb Kng. Pat. 13,247 of 1905 ; this J., 1905. 1055.—T.F.B 

Ftre-Jtcaisting Uovering of Fdt for the llcot Inaulaiiot 
of Pipes, Conduits, tDc. H. Kumpf. Fr. Pat. 357.<>44 
Aug. 5, 1905. 

'ruB lioat-insulatmg eoveriiig for pi|>es. conduits, <S(!. 
doaoribed, ooiisista of shells or otliur hollow objeota o 
felt, of any nupured form, which are soaked m a solul-ioj 
of magncaium chloride, or magueaite witli aluniiniuii 
chloride, 4>r a “ solution “ of cememt ov other agglomerant 
after which tho objects are prc-sscd into the desired form 
and on drying becoiiu) hard, preserve their form, and a 
tlie sumo time aw remhired tire-resisting.—VV. C. H. 

Gaoling of Fluids : Apparatus for the MfUhodical- am 
Fraclional ——. C. Lambert. Fr. X*at. 350,737 
Aug. 7, 1905. 

The apparatus consists of two systems of eoil cooier.s o 
oondeusors worked in a ries. In the first the fluid i 
partially cooled by moans of water or other liquid at tb 
ordinary ttmiiierature, and in the second the cooling t 
the desired extent is completed by using cooled brin 
or a similar liquid. A smaller ({uantity of speciall 
coolod liijuid is required, as the greater part of tho ooohn 
is effected by a liquid at tho onlinary temperature. 

—W. H. C. 

Evaporating, Distilling and (dher similar Apparatus 
Process for Obtaining a Midtiyle Utilisation of Hec 
E. Thoisen. Fr. Pat. 356,752, Aug. 8, 190fi 
Under Int. Conv., Nov. 9, 1904. 

Fans or other aspirating and blowing apparatus ar 
placed, either in the evaporating ohambora, or in th 
connections between the vaporising chamber of one pa 
and the heating chamber of the next. The pressure i: 
the vaporising chamber is thus reduced, and the giwe 
and vapours are aspirated and delivered, under pressuri 
into the hM-tiag chamber of the next unit of the series. 
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DittUlatmn; Apparatut for OotUinvotu J. E. L. 

Booaiz and 0- Bimoiu Fr. Pat. 8S6,82S, Aug. U, 1905. 
Thi apparatua oooaiata of two atilla 1, 1, naed alternately 




and proTided with oharging tape 3, 3, rtin-oS pipee 4, 
air Talrea 2, 2> thermometera 5, S, and ateam heating 
ooila, fupplied tptii ateam through 8. The vaiAara pasa 


from the atill 1, into the fractionating oolnmn 9, provided 
with a*fiattened hollow apiral 10, through which a current 
of cooUng water flowa, enteriM at 11 and ieav^ by ISi. 
Thia column, which ia a special feature of the inventiiin, 
ia shown in greater detail m figure 2. The spiral 10 hai 
internal gutters 18 in order to distribute the cooling water 
over the surface, and the column is provided with baffles 
formed of perforated plates 19, to delay the upward 
passage of the vapours and to force them into more 
intimate contact with the cooling spiral, which acta as a 
partial reflux condenser. The onoondenaed vapours pasa 
from 9 by the swan-neck 13 to the special nctangoiar 
condenser worm 14 contained in the tank 15, vriiioh is 
fed with epoling water at 16 and has an overflow 17. 
The section of (he worm 14 on the line A-B ia shown in 
figure 3. The horizontal pipes are of tlie flat oval section 
shown in order to give a large surface, and they are con¬ 
nected by the smaller pipes of circular section so as to 
produce a constriction at each bend of the coil. From 
14 tbo condensed vapours pass through a hydrometer 
box to one of two receivers, which are connected to an 
air pump and used alternately.—W. H. C. 

CotUrifugal Machines for Separating Solids from Liquids. 

Aktiebolaget Separator. Fr. Pat 356,916, Aug. 12, 

1905. Under Int. Uonv., Nov. 18, 1904. 

Tub claim relates to centrifugal machines in which the 
solids are withdrawn from the periphery of the drum and 
transportfsl across the layer of liquid to the outlets near 
the centre, by means of wheels provided with rakes. The 
invention consists in introducing oilditional scrapers, 
carried on a cross-piece, attached to the shaft which rotates 
the rake-wheels. The function of these additional scrapers 
ia to carry the solids around the periphery of the drum 
and to bring them within reach of the rakes on the wheels. 

—W. H, C. 

CerUrifugcU Machines for Separating Solids from Liquids. 

Soc. Aktiebolaget Separator. Fr. I’at. 357,065, Aug. 

19, 1905. 

In machines similar to those referred to in the preceding 
alwtract, the rakes on the wheels are constructod in the 
form of cups, which arc cither fastened to rotating arms, 
or are held ladween annular discs. The bottom of the 
cup is made lower than the edge to facilitate the collection 
of the solid particles.—W. 11. 0. 


n.—FUEL, GAS, AND UGHT. 

Incandc^cani MattUe a$ a Catalyst and Us Applieation to 

Gas Analysis. «T. E. Mason and J. WUfton. C^am. 

Soc. Proo., 190,5, 18, 290. 

Tub mothod doscribod by Lowoa (this J., 1906, 124) for 
domouatrating the incandesoonoo of the ordWry gas 
manilo in a cold mixture ol coal gas and air may alBO be 
employed with a mixture of ammonia vapour aad air. 
The authors describe a luodihcation for showing the 
incaudesoenco of the mantle in an unburnt mixture of 
alcohol vapour and air. Although loss effecti^. the 
mantle may be used as a substitute for platinised asbestos 
in the ordinary lecture oxjxirimonts for pre^Mring formalde* 
hydo from methvl alcohol vapour and air, and sutphixr 
trioxido from sulphur dioxide and oxygen. 

Fragments of mantle in a hard glass or preferablv miarte 
tube may be used in place of palladium or paUadtum- 
asbestos, for the estimation of hydrogen and carbon 
monoxide in gas analysis by combustion with excess of 
air or oxygon. Methane and mixtures of methane and- 
hydrogen may be estimated similarly by passing these 
gases mixed "with excess of oxygen over fragments of 
mantle boated in a quartz tube, and measuring the oon< 
traction after combustion, and subsequent treatment with 
caustic potash solution. The resoits agree well with those 
obtained by the customary explosion mehhodt. Good- 
results may also be^btained by jp^ing tile gases mixed 
wi^ oxygen over as^tos beatM in a small quarts tube. 
Hydrogen, and less readily methane, may be determined, 
by passing the gas mixed with oxygen throng aafcotr 
tubes of heated Jena glass alone. 
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Esousr Patbnts. 

Furnas; Fegenerntttv Oa« -, G. Hatton, Brierley 

Hill, Staffs. Eng. Pot. 2«,fll0, Dec. 31, 1904. 

furnace is conHlructe<l with two regenerator ohamhers 
provided with a sltde-valve. The gas and air always enter 
the furnace at the same end, and the waste gas passes 
through the regenerators alternately. The air is hooted 
by being drown through that regtuicrator through which 
tro gas IS not pasKing, and by alhrring the position of the 
alidc'valve the direetiuns in which the currents of waste 
gas and air flow can be reversed.— W. H. V. 

Air, Oas, or ihr like Fluids, for dasifyiug Hydrocarbons ; 

Pressure-raising Ajiparaius for '■ -- or for other 

Purposes. W. 8. Gillie, Edinburgh. Eng. Pat. 26,477, 
Nov. 23, 1904, 

Th* bell of a gas-holder is connected, by means of a lever, 
with a small externa! hydratdie pumii, which eaiiscs the | 
boll to rise and fall, thus delivering air into a si'eond gas- : 
holder, from which the air is supplied to a carburetter. 
The water supply to Wie pump is controlled by the nsing j 
or foiling of the seeomi gas-holder, so that' the pump i 
cooaes to operate when the holder is full. The first holder i 
may be siiigle-aclmg, in which case the surrounding I 
cylinder is o|s'u at the top, or the cylinder may be closed I 
to render the holder douhlo-acting. the inlet and outlet ! 
valves for the air iMiing arranged accordingly. An | 
automatic three-way*cock on the water-Hu)>ply jiipe brings i 
aboufi the revorsnls of the pumping slrokeB when due. i 

— H, It. I 

Oases; Purification of Furnace -. W. .Sebwar-/, I 

Dortmund, Germany. Eng. Pat. 29,31)0. Dec. 31, 1904. ' 

S*s Fr. Pol. 300,692 of 1905 ; this J., 1905, 794 -T. F. H. 
1’nitki) States Patents. 

Sriquette Fuel from Coal. Mine Waste or Dust Coal; , 

Manufacture of -. T. House and H. f’ohn, J,ondon. I 

V S. Pot. WI9.845, Dec. 1*2, 190.6. j 

See Eng. Pat. 9071 of 1904; this J., 1906, till. -T. F. B. i 

I 

■Oases; Apparatus for Cleaning Mauufaetured -. ' 

Is. P. J»we, Sou Francisco. U S. Pot. 805,063, Nov. 28, 
1905. ■ 

The apparatus consists of a eiieiilar shell or chamber, into - 
which the gos-inlet piiK* deseenils vortieallv, at the centre, j 
for Bomo distance. The inlet pipe is constricted near its I 
lower end. and a steam-pipe tiischargcs into the eon- j 
atrioted (lortion. A certain amuiint of waUir is allowed , 
to collect at the bottom of the chamber, the level of tlic 
water Isiing maintoineil constant by an overflow puie 
on the side of the chamber,'provided with a water seal. 
The gas-inlet discharges directly downwards towards the 
surface of the water, but the discharge a|s)rturc is wholly 
above the water level. By this arrangement, and the 
steam Biipply. the heavier particles arc projected into 
contact with the water, whilst the lighter gaseous particles 
oBcapo eontaet with it, and tiass up through the iipimr 
portion of the chamber to the gas-outlet near the top. 
Means are provided for subjecting the gas to a continiiai 
discharge or spray of water in the upper rsirlion of the 
chamber.—W. C. H. 

Qtts-Purificr. M. F. McNclIv. (Tiicago. U.S. Pat. 80.6,986 
Nov. 28. ltK».6. 

Fhe purifier consist* of ar-veral chambers, one of winch 
lontains a liquid and receives the flow of gas. From tliis 
ihamhor the gas passes into a recess or pocket, provided 
»lth finely-perforated walls, and arranged within a dry 
ihaniber. The gas passes into this dry chamlier, which 
a filled with circular or cylinilricsJ pieces of material, 
laving a pitted or rough aurfaoe. around and over which 
he gas puses, and also a pith-lihe surface through whicli 
he gas ig fwoed to pass on its way to the pmnt of con- 
lumptioaflWi C. H. 


Ammonia and Hydrocuank Acid; Process of Becoveriny 

- [from Oas']. W. Feld, HSnningen-on-tbe-Rhinc. 

U.R Pat. 800,467, Dec. 5, 1905. 

See Fr. Pat, 341,014 of 1904; this J., 1904, 861_T. F. B. 

Incandescent Mantles; Machine for Manufacturing -, 

J. L. Muller, Sannois, and J. Bonnet, Paris. U.S. Pat, 
806,930, Nov. 28, 1906. 

See Eng. Pat. 24,218 of 1901 ; this J., 1902, 401.—T. F. B. 
French Patents. 

Agglomcratiim [Briquetting] of-Anthracite Bust; Process 

for the -, A. Exhrayat. Fr. Pat. 350,*268, Got. 26. 

1904. 

Skaweeiis (fuous) or lichens are treab'd with hot or cold 
water, either with or without the addition of an alkah, 
and the gelatinous mossobtained is mixed and iieated with 
resin. The prodiiet is then mixed with anthracite dust 
and briquetted.— W. H. (J. 

Agglntinant and Condmstiblc Aggtomernnt; Process for 

the Manuforlurc of a New - and Briqiielles formed 

with such Aggluhnunt. R, A. Be Maitre, .1. A. Badjou, 
and M. V. F. Ih'kaert. Fr. Pot, 350.901, Aug. IS, 1906. 
Under lilt, f'onv., May 2, 1906. 

The prodncls resulting from tlie action of a mixture of 
nitric and Hulphiiric. or of nitric and hvilria-liloric acids on 
organic lushes of animal origin, sneli as hlood, fieces, 
smnt, cliolesterol, crude lanohiie. products from the treat¬ 
ment of waste water from wool wosliing. &c;.. are cansod 
to act, in the presence of a “ condensing agent " sucli as 
baryta, fiauslio liini* or sorhurn hydroxide, /.itu* or alu- 
Illinium chhirido—on heavy liy(lroc-ari>on8. or tin* rowduea 
of tlie (lialdJation of auch bodiea. For inafanoi', 100 ifarts of 
Hiiint aic treated with 2 parta of a mixture of 2/r» Hulphurio 
and ,yr) nitric acid, and tho reaction i« stojuicfl hy the 
addition of an alkaiiite solution wlicn red vaiioura of the 
.)xides of ni1roj?en begin to l>e evolved. The product IH 
fined and luxated in an autoclave with J(X)0 parta of heavy 
iiiineral tal and 10 parta of baryta until rf^Hinitlcntion 
of the iiiaHH takoH place. The reaultm^ product is 
with jx.wderod coal, coke, charcoal, &c’., to form brirpietfes. 
or it may U? moulded and used a*i an agf'lornerant for other 
)mrpoHf*K. ( luim is also made for the jircliniinary beating 
of eoa! dust in a reducing atmosphere and for the use of 
wood charc<;al saturated with combustible khsch to form 
briquettes.—VV. H. C. 

I\at and othor SimhrCmnhuditih/c MfiHprs, Hid, m Waier ; 

I ToCi'«8 and Kiln jar the Hemi-Carhvmmtian of _— 

O nTbayerisebe Koknwerke nnd Fabrik Chom Prodl 
Akl.-Ues. Fr. Pat. 357,174, Aug 24, 1905. 

The peat is charged into the kiln B, provided with the 
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funneU / and /i, to bettor distribute riie goeos introduced by 
the ^pes k and e. In the upper pert of the kiln B, the peat 
is treated either with gaseous and smoke products aspirat^ 
by the fan d frotn the flues a of the retort furnace A, and 
delirered by the pipes e. g, the valve i and the pipe A, 
just below the funnel /* ; or through with steam* 
superheated in the coil 4 in the auxiliary furnace m, fed 
with gas by the pi|)e n and with air through o. Tlie steam 
and other products escape by the pijie g* to the valve-box 
r, from wnioh they either escape by s, or pass to a 
condenser. In the lower part oi B. the jieat which has 
been dehydrated in the upper portion of the kiln, is 
treated with the smoke«gascs from A. which are broi^ht 
by the pipe c and the valve c, below the funnel /. The 
jieat is Homi-ookod, and the products given off in the lower 
part of B. escape by the pipe u and the valve v, either to 
the air, or to a condenser through w.—W. H. C. 

Furnace.; Jtotary - for the Production of (Jas, or for 

Roanting [Orea, dtc.]. S. E. Sieurin. Fr. Fat. 356,615, 
Aug. 3. 1905. 

Thb furnace consiRts of an inclined cvHndor that can 
be rotated, and is provided with a nuinl>er of KC|>arating 
partitions, arranged transvorKcly to its axis. 'I'he separate 
compartments thus formed communicate with one anotlmr 
through a|>ertureB in the partitions. By this means the 
passage of the mah^rials through the furnace is prolonged, 
and the gast^s arc forced to pass through and not only 
over the materials, the reaction zone bidng thus increABcd. 
whilst the continuous mixing of tlm inateriais ensures 
more comfilete treatment. The matt^nals are fed into a 
hopper forming pari of a casing which is fixed gas-tight 
u|K)n the ui)i>er end of the cylinfler. and the ash passes out 
into a casing fixed gas-tight at the lower end and falls into 
a water <‘hamlM!r. Air is forced into the casing at the 
lower end, and gas escapes from the upjier casing. — W.C.H. I 

OdM-RcfortM; Furnace, for Vcritrii/-. J. Bueb. Fr. 

Pat. 356,974, Aug. 18.1905. ! 

'J’he retort furnace comprises a gas generator, recuperators 
for heating the air for combustion, and a series of vortical 
retorts placed one bolund the? other, in one or more rows. 
The burning gases enter the retort chamlx»r horizontally at 
the botUmi. and are caused to pursue a zig-zag upward 
course round the retorts, by means of horizontal baffles in 
which the retorts are set, ami by means of dam]icr« or the 
like the retorts can bo heated in each /.one proportionately 
to their crosB-soction. Tho f uniace is tlesigned particularly 
for vertical retorts the <liamctor of which gradually 
decrcam^s towards the top (see Fr. Pat. 330,534, ; this J., 
1904. 700).—H. B. 

Qaa and Air; Proccaa for Accderaling the Vomhuation 

of M%xturea of -. (las-Motoren Fabrik Deutz. 

Fr. Pat. 356.599, Aug. 2. 1006. Under Int. Oonv., Aug. 

5. 1904. 

T'he process described for accelerating the combustion of 
mixtures of gas and air, and rendering the (roinbustion as 
rapid as possible, and consiste in bnngiiig two curronts of 
gaseous mixtures separately to the ixiint of combustion ; 
one of the two currents is comjHiHod of a quantity of air 
insuflicient for combustion of the gas with which it is 
mixed, and tho other of a quantity of gas insufficiont for 
combustion of tke air with wliich it is mixed. Tlie actual * 
combustion takes place in a combustion chamber to whicli 
these gaHooiiM mixtures are brought by tw'o separate pipes, 
oontrollod by valves. Tho requisite mixtures are obtained 
in the parts of tho pi|>os on the si<les of the valves away 
from the chamber; and the mixture is effected by connect- 
ingtho air-supply piiio by a small off-take pipe, controlled 
by a valve, with the gas-sitfiply pipe and by a similar 
arrangement allowing a small amount of gas ip pass into 
the air-aunply pipe. Thus two so))arate mixtures, in 
any desirod ratio, can be obtained se{>arately and brought 
to the cornbuBtion chamber.—W. C. H. 

Carhnreiler apj^iccdde to Fired or Movable MotorSf vjorkinjf 
with Tar Oda, Petroleum or Mixtures of these Bodies. 
A. Oanera di Balasco and E. Manafisero. Fr. Pat. 
356.603* Aug. 2* 1006. 

Tks inrinoiple onwhioh tho apparatus acts, is that A current 


u 


of air, divided into very fine streams and driven at a high 
speed* encounters over a Urge surface, a very mssB 
vwume of oil or other liquid. The essential oomponenta 
of the apparatus are a float, together with a spinerioal 
plug ana arrangements for pr^uoing the very ^ 
division of the liquid and its intimate mixture with 
air to be oarburetted. When connected with the reservoir, 
the oarburetting liquid raises the plug and then the float 
and esi^aiies up a vertical pipe, through a flue nozzle, and 
the float then sinks and tne plug closes the entraaoe 
for tho liquid. The aspirating stroke of the piston at the 
same time causes air to enter through a number of flne 
holes, and this air is simultaneously mixed with the ftne 
jet of oarburetting liquid.—W. C. H. 

Compressed Oaa; Method of Producing — for use as 

Motive Force. A. I*. Elten. Fr. Pat. 356*949^ Aug. 

16, 1900. Under Int. C/Onv., Aug. 17, 1904. 



Two similar explosion cylinders communicate with each 
other by means of tho pipe c. and arc charged with water 
or other suitable liquid ; they also communicate with 
a receiver t, for the romprossed gas. The accompanying 
figure showH tho state oi affairs at the beginning of the 
cycle of oiierations; tho air in a, and in the belT-shap^ 
<'hambcr a is under atrooBpheric pressimi, (he slide-valve I 
closes the o[)euiugH into the tulx' gnd the valve n is kept 
closed by the cornpresBod gas in (. whilst the air in b taae 
is under cuinprcssion. Oombustiblo gas is now injected 
into c at g, ignition of the charge takes place at s, and the 
gaseous products of tho explosioii, raising the valve o, 
are discharged into receiver t, whilst giving at the same 
moment an impulse to the water that drives it partly into a 
and d, coin pressing the air therein. The water thus acts as a 
piston. As the water continues to fall in b and e, air is 
drawn in at tho top of e, (he slide-valve m having moved 
in tulle k so os to ofien communication with the atmosphere. 
When the water has roa<‘hed its lowest level in b, the state 
of affairs is tho same as it was in a at the outMt; ooia- 
bustible gas is now injected into d at p, exidodled, the gw 
collected in (. and the water-pinton given an impi^e 
tewanis 6—and ho on.—H. B. * 

OasAVaahing Apparatus. Comp, pour la Fabrication des 
Oompteure et Material d^Usiues A Gaz. Fr. Pat,, 
366,721. Aug. 7, 1905. 

The object of the invention is to produce a gw waaber 
with a larger surfaiM) of material unattackabm both by 
the gas and the liquid, anti to give automatically to botzi 
fluids a methodical impulse, or to allow their dis^acemimt 
in tho same sense. In the sim])lest form sugj^sted. the 
ap(>ara(u8 consists of a gas channel in which a oylindttr 
just fits transversely, and rotates on its axis. The 
channel is half filled with licpiid and half with goe. The 
cylinder is filled with inert luaferial dosigned to give a 
large surface of contact. The rotation of the cyundor, 
through which the liquid flows. causeB a depression on one 
side and a iHirreHponding elevation on tho other, and the 
upper half of the cylinder presents a large surface 
contact between tho two fluids.—W. C. H. 

A^aptUhalcne from Coal (fas; Apparatus, eaUed ** 

thalene Trap," for Re^numng -. Comp. Parisienne 

d’Eclairage et deW Cliauffago {mr ie Gaz. ll!r. Pat. 
367,046, Auj^. 7. 1905. 

Thb naphthalene trap,’* which is inserted into the hm 
main, consists of a owing, containing one or more baApa 
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oa«T which the gia Hows. £ach baffle ie formed of a eort 
of grin, the oIoBel^,aet ban of wbioh consist of motallio 
tnoM of small diameter (8 mm.), through which cold 
water or air can be circulated continuously. A thin metal 
{date, having a large number of slots, is fixed against the 
grOl and, cooled by conduction, presenting a large cooled 
surface, upon whiob the naphthalene is precipitated. 
Whra the naphthalene has accumulated sufficiently to 
obstruct appreciably the flow of the gas, the latter is 
by-pauwd, and steam is circulated through the Julies of 
the grill, whereby the naphthalene is liquefied and flows 
through a siphon to the exterior of the trap. The trap is 
then allowed to cool, and the passing of the impure gas 
is resumed.—H. B. 

Jneandeseent FilametUa ; Manufacture of -. A. Frank¬ 

furter and H. Kuhlmann. jfr. I’at. 350,999, Aug. 17, 
1906. 

Elbotbto-lamp filaments, electrodes, anodes for Hoiitgen 
apparatus, &c., are made from graphite which has laien 
“ purified chemically,” the graphito lining moulded, in a 
di 7 state, into the desired form under “ liigh pressuro.” 

. —H. B. 

Incandescent Lighting ; Process of EHract-ing a Metal 

Making Mantles for --. M. Danziffer, W. Kronhoim, j 

R. HoohUaustir. H. Kiislor auU H. KeoBor. ij’r. Pat. 
357,077s Aug. ‘21, 1905. 

Saa Eng. Pat. lO.OISof 1905; this J., 1905,12lft.*-T. F. B. 


nia— DESTRUCTIVE DISTILLATION, 


masonry at the top of the flues, whioh flies them reU- 
tirely to each otner, is provided with aUde-ooutrolled 
passages through whioh the hot gases pass into on uppor 
norizontol ohonuel, that leads them to the chimney. 

B. 

Para^n Wax ; Apparatus for Treating -. N. M. 

HendersoQ, Broxburn, N.B. Eag. Pat. 7630, April 11, 
1906. 

Tub inventiott relates to the process described in Eng. 
Pat. 11.979 of 1891 (this J., 1892, 699). The celle are 
very high in proportion to their sectional area, and are 
provided with a vortical draining screen of vnre gauze 
or the like, and with a false bottom of like material, under* 
neath which is a discharge. If the colls are cylindrical, 
the wire gauze screen is arranged upon a central cylindrical 
partition. The cells are arranged in pairs In a “ sweating ” 
house, the sides fitted with the draining screens being 
adjacent to each other and separated by a smaller space 
than the other sides. The draining is effected by the 
pressure of the superincumbent column of wax. the screens 
acting as draining wicks, and the solidification of the wax 
taking place first at the “ uiiRcrewed ” (“ unsorooned” in 
I the prov. specif.) surface of the cells.—0. S. 

Si/drocarhons surh as Petroleum and Benzine : Salidi- 
fieation of ——. W. van der Hcyden, Paris. Eng. Pat. 
19,64Q, Sept. 27. 1005. Under Int. Conv, Oct. 20, 
1904. 

Sbe Addition of Oct. 26, 1904. to Fr. Pat. 346,860 of 
1904: this J.. 1905, 320.—T. F. B. 


TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Petroleum Prodiieiion of Canada. U.S. Ocologicnl Survey, 
tlirough Board of Trade J.. Dec. ‘2H, 1905. 

Ik 1904, the new Txiamington oil field prodneed *25,241 
bom^ls of petroleum, which was an increase of alumt 21,000 
barrels over that of 1903. This field is situatinl near th<> 
former natural gasfiold in the south-eastern portion of Essex 
County. I’ho Moon^ field, sitimted in Moore Township, 
Lambton County, is noted for the first time with a produc¬ 
tion of nearly.37,000 barrels. A well }»roducing twfilve 
barrels of |>otroleum per day was drilhid in Southern 
Alberta, near South KfM»tenay Pass. There are numerous 
aatural developments of |.>utroleum and natiural gas on the 
eastern flank of the Kooky Mountains, extending from 
the United States line to the Arctic Ocean, whioh in the 
future will, in aU probability, produce large quantities 
of petroleum. 

There were several new wells drilled in the New Bruns¬ 
wick field that productive of |K)troloum suitable 

for lubricating purjKisos. For the past three years 
there have been active operations In New Brunswick, 
near Memramcook, a few miles south of Moncton. 
There are two fields now being worked, foiu or five 
miles apart, known as the Dover anil St. Joseph’s 
Dollege. During 1904 there were from 18 to 25 wells 
pumped in each of the fields, most of the production 
ceing from thirty wells, and amounting to about 50 
janrels wr day. There are two varieties of ]>etrolcum 
nroduoea, one quil« block, and the other dark green. 
Tho speoifio gravity is nearly tho same, from 35'^ to 37® B. 
fho construction of a refinery has been commenciil. 

[T. R.] 

“efrofetiTO Reduction of Egyfdian Import T>tUy on ___, 

Board of Trade J., Dcji. 14, 1005. 

Th* Egyptian “Journal Offioiel,” of Nov. 25, contains 
ihe text of a decree, which is already in force, reducing ; 
he import duty on petroleum from ^ per cent, to 4 per i 
ent oa wdorem. [T. H.] 

Ekolzsu Fxtskts. 

ir 

lake Owns; Impts. in H. Koppers, Essen-Ruhr. 

Germany. Eng. Pat. 26,627, Nov. 2^ 1904. 

'h* coke oven is provided with vertical combustion- 
lues, having the gas and air supply from below; the 


United States Patents. 

Wood ; Apparatus for Treating Resinous -[/o Extract 

the Re sin.H, fbr.]. E. B. Weed, Cleveland. Assignor to 
Weed DiHJiilliiig ami Manufai'turing Co., Now York. 

: U.S. Pat. 805,174. Nov. 21. 1905. 

1 TitR apparatus consists of a retort or still for holding tho 
I wood <o bo treated, a boiler heated by a furnace, to con- 
I tain the preserving and distilling liquid, a pipe, supplied 
I with a pump and valve, connecting the boiler with the 
I retort, and a second valved coiled pipe, passing through 
I a boating apparatus, connecting the pump with the still, 
i HO that hot or cold liquid can l>e Hii[»plied to the still oh 
j desired; another valved pipe forms a connection between 
the portions of the inlet pipe on cither side of tho pump, 

; so that, bv suitably adjusting the valves, tho liquid can 
I be returned from the still to the boiler without revorsing 
I the pump.—T. F. B. 

i Vaseline ; Process for the J^ro.paralion of Water Soluhic. 

-. F. Bolog, Oanustatt, Assignor to Ges. ziir 

Verwerthung der Bolog’sehen Wasai-rlosHclien Mineralole 
! imd Kohlenwasserstoffe. Berlin. U.S. Pat. 806,443, 

I Not. 28. 1905. 

; Seb Fr. Pat. 338,040 of 1903 ; this J., 1904, (155—T. F. B. 

I Fbbnoh Patents. 

I Stones containing Combustible Matter from Mines ; Process 

for Rendering - Applicable as Filling Material. 

II. Koppers. Fr. Pat. 350,578, Aiig. 1, 1906. 

Tee stonos oontaimnf? oarbonaoooan matter from the 
sorting and washing of coal, os well as the shale which 
accompanies coal in the mine, are first distilled in vortical 
OTcns to obtain residual products and gas. The residue 
is then charged hot into a prodnoer, the gas from which 
may be used to effect tho first treatment. In this way 
tho water and volatile matters are first iBstilled off, leaving 
a hot residue which is free from moisture, and whioh is 
easily gasified in the producer, the heat stored up in tho 
residue serving to ensure regular and odnstant work. 
The yield of residuals, especially ammonia, is said to be 
high, and the bnmt residue from the producer forms good 
material for filling up the abandoned workings in the mine, 
as it is free from pydtes and oarbonaceons matter. 
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Cl. IV.—coLouMlra matters and dybstuits. 
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Ammonia ; Extrtuiion of -- from Gawou^i ProdwA$ of I 

Dttiructivt Dit^Ulation. Soc. 'F. ^unok. IV. Pat. I 
356,589, Aug. 1, 1905. 

Gases produced by the destructive distillation of coal, 
wood, peat, Ac., are subjected, before being led into an acid 
for absorption of the ammonia, to centrifugal^aotion. in 
order to free them from tarry matters. {Compare Kng. 
Pat. 8287 of 1903 ; U.8. Pat. 773.784 of 1904 ; and First 
Addition to Fr. Pat. 331,077 of 1903 ; this J., 1903. 795: 
1004 1147; and 1905. 432.)—E. S. 


AnihroMne D^riwiivta ; Manvfaehtre of Badiaobe 

Anilin und Soda ^brik, Ludwigsnafen on KhjAa*. 
Germany. Eng. Pat., 49,199, Sept. 22, 1905. Under 
Int. Cony., Jan. 3, 1905. 

See Fr. Pat. 357.138 of 1905 ; following thes«,"T. F. B. 

Dyesltiffs ; Manufticture of New Snlphurieed {SvlphiiiCl 

-. C. ]). AIhjI, London. Prom Aot.-Ges. f. AniUn- 

fabr., B^iUn. Eng. Pat. lO.IOl, May 13, 1905. 
ftKK Fr. Pat. 354.307 of 1905 : this J.. 1905.1106.—T. F. B. 


Hydfomrhona [Petudeum, Tar Prndueis, d:cj] ; HepnnUion 

of Carbon from -. H. Koppors. Fr. Pat. 360,351, 

July 24 1905. 

When a spray of liquid hydrocarbon, such as jKdroleum 
or a tar product, is introdiKuxl into a heated atuumphere 
of carbon dioxide or a mixture contnining it {e.g., furnace 
gases), carbon is separated from the hydrocarbon, carbon 
monoxide and wator being formed at the same time. 
The form of carbon produced, do^iends on the conditions 
of the reaA.diori; thus, at low temperaturCH and with an 
excess of hydrocarbon, the carbon is obtained in the form 
of soot, whilst at higher temperatures, and especially in 
presence of “ fixed l arbon,” or inorganic matter such os 
clay, the carbon tends to separate as graphite. The 
reaction may be applied to the ciiating of coke with a 
deposit of Anely divided carbon, by allowing th(» sub¬ 
stances to react in presence of a mass of inc.andcHceril> 
coke ; this is stated hi considerably increase the cahinfjc 
power of the coko, by dinnniNhing the surface, and is of 
value in metallurgical processes, preventing prenmturo 
reactions between the gases and tlio coko.—T. F. B. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

p-IHaminodiphemflaminc ; New Method, of Formation of 

-. P. Barhlor and P. Sisley. Bull. Soc. Chim., 

1905, 33, 1232—1234. 

The authors find that p-aminophonylphenylhydraKiiio 
oan be converted into /i-p-diainmodipheiiylaminc. aectird- 
iug to the equation:—(V,Hft.NH.NH.('oHi.NH.,= 
NH2.(/flHi.NlI.0„ll4Nll2. 23‘5 grms. <d finely pow¬ 
dered p-aminoa/.obenzeno hydrochloride were ’ treated 
with 3W1—4(K) c.c. of a saluratod aqueous solution of 
sulphurous atud and 15 grins, of 05 per cent, zinc dust were 
added, with stirring, until thi* liipiid was decolorised. 
It was then janired iiiUi a mixture of 50 grins, of sulphuric 
acid with 59 c.c. of water, ami allowed to stand over night. 
The aulnhato of p-diaminudiphenylamine separalcd out 
in tho form of grey crystals, which yielded the base on 
boiling with a slight excess of sodium carbonate solution. 
The aminoazo-dunvat ive of o-toluidinc, when treated in the 
aame manner, yielded a p-diainino-base whieh the authors 
conclude, from its mode of preparation and rcai'tions, to 
be p-diaminoditolylcmine.—E. F. 

Enullsh Patents. 

Dyealuffs ; Ma}iufacturv of New Comjxtmula of the Anthra¬ 
cene iScrka and of - therefrom. J. Y. Johnson. 

lAiiulon. From Bwlische Anilin und Soda Fabrik, 
LudwigHlmfen on Rhine, Geiniauy. Eng. Pat. 3HI9, 
Feb. 23. ll>06. 

See Addition of Fob. 22, 1905, to Fr. Pat. 340,531 of 1904 : 
this J., 1905, 904.—T. F. B. 

Colouring Mailer \l)ye,Ht\iff'\ of the Anlhracene. fierica; 

Manufnelure of - and Treatment and Emi^oyment 

thereof for Dyeing and Printing . J. Y. Johnson, London. 
From Badischo Anilin und Soda Fabrik, Liidwigshafon 
on Rhine. Germany. Eng. Pat. 10,677, May 22. 1905. 
She Fr. Pat. 355,100 of 1905; this J., 1906,1223—T.F.B. 

DyeM,uffa ; Manufacture of Anthracene Derivativea and 

^ of - tlH’.refrom. J. Y. Johnson, I.x)ndon. F’rom 

Badische Ai^n und Soda Fabrik, Ludwigshafen on 
Rhine, Germany. Eng. P&t 19,132, Sept. 21, 1905. 
See Ft. Pat. 367,188 of 1905; fonowing these.—T. F. B. 


Anihniquinone Derivativea ; Manufaeture of -. H. B. 

Newton, Umdon. From Farbcnfabr. vorm. F. Bawr 
uiul Co., Kllx-rfold, Germany. Eng. Pat. 11,196, May 
29, 1905. 

Sbb Fr. Pat. 354,717 of 1905 j this J., 1906, 1106.—T.F.B. 

Anthrnrene Derivative \ AiUhraccrie Dyeatu ^]; Manufacture 

of a New -. H. E. Newton, London. From Farbonfabr, 

vorm. F. Bayer und Co., Klberfeld, Germany. Eng. Pat, 
12,757, June 20, 1905. 

See TkS. Pat. 775.309 of BW4 ; this J.4904,1210.—T. F. B. 
Unhed States Patents. 

Dycatuff and Proccaa of Making Same ; Cyanine ——. 
E. Kunig, Assignor to Farbwerke vorm. Meister, 
Lucius luui Bnining, on tho Maine, Germany. 

V.S. Pat. 805,143, Nov. 21. 1905. 

A MIXTURE of two quinoliniuni salts, one of which oontains 
a methyl group in the a-posltion in the pyridine nuolous, 
and one an alkyl group substituted in the miiKene nuolens 
in the 5*]ioHition. is heated with an alkali in a suitablp 
solvent. The resulting (tyanine dyestuffs are soloMe 
m hot water, alcohol and (‘hloroform, and insoluble in 
benzene, ether, and isdroloum spirit. The aqueous 
solutions, which are reddish-violet, are decolorised on 
a<lding a mineral acid, the colour reluming on addition 
of alkali.—T. F. B. 

• 

Duuninoformyldiphrnj/famine and Prrtceaa of Making 
aame. O. Solmt, Assignor to Farbworko vorm. Meistor, 
Likuus und Briining, Hochut on Maine, Germany. U.S. 
X»at. 805,890. Nov. 28, 1905. 

Sbh Eng. Pat. 543 of 1903; this J.. 1903,1343.—X.t’.B. 

Dycatu/J ; Monoazo — and Proccaa of hfaking same. 
T. Kroobor, Assignor to ,Society of (’homioal Industry in 
Basle, Switzerland. U.S. Pat. 805,918, Nov, 28. 1906. 
She Fr. Pat. 351,125 of 1906 ; this J., 1906, 840.—T.F.B. 

Dyeatu/J ; Blue. Azo - and Proccaa of Making Same. T. 

Kroeber, Assignor to Society of Cneinical InduHtry in 
Basle, Switzerland. U.S. Pat. 806,416, T)oc. 5, 1905. 
Skb Addition of May 10, 1906, to Fr. Pat. 351,125 of 1905; 
this J., IW5, 1168.—T. F. B. 

Dyestuff : Hrown Azu - and Process of Making aame> 

T. LriMdHir. Assignor to Society of (/homioal Industry 
m Basle, Switzerland. U.S. Pat. 807.289, Dec. 12,1906. 
Seb Eng. Pat. 26,901 of 1904 ; tliis J., lfK)5, 919.—T.F.B. 

Dyestuff ; Napktfudcne - and Process of Making same. 

'R. Bohn. Mannheim, Assignor to Badische Anilin und 
Soda Fabrik, Ludwigshafen on Rhine, Germany. U.S. 
Pat. 806,053, Nov. 28, 1905. 

Sbh Eng. Pat. 9547 of 1906; this J., UM)5, 725.—T.F.B. 

Colouring Mailer [OyeMuff]: Azo -. K. Fussoneg^ier, 

Assignor to Badisebo Amlin und S<.>da Fabrik, LndwigS' 
hafon on Rhine, Germany. U.S. Pat. 800,077, Ntfv, 
1905. 

See Eng. Pat. 11,205 of 1905 ; this J., 1905, 840.—T.F.B. 

Dyes and Process <d Making same : YeUow-Oree.n and 
Green [Ojratine] 4- —. C. Oswald, H. Lor^tau and 
C. de la Harpe, Assignors to Dyeworks formerly L* 
Durand, Huguenin ot Cie., Basle, SwitxerUnd. U.B. 
Pats. 807.181 and 807,182. Deo. 12, 1905. 

See Eng. Pat. 3407 of 1905; this J., I9U5, 404.—T.F.£l 
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FbBNCH PAT*NTg. 

Diftitu/fi; Prodwition of New Niirocdphylaeidifiamim}' 
ncfpHholBvlphonic. Adda, NUrfial'phi^minonc%dylafnin(>’ 
naphihdaMl-^hon%e Adda^ AminoediimylaeMiiUimimnaph' 
ikoU%dphon%c Adda or An%inoalph^^amiruxidd^- 
wninoTMphthdavl'phonic Adda and of I^ew Azo —— 
derived therefron}. Sw.i^to j>our I’lnd. Chim. a Balo. 
Second Addition, dated May 29, UWS, to Fr. Pal. 
321.640, May 31, H»02 (this'J., 1903. 210; fetto also 
Eng. Pal. 13.778 of 1902; IhiH J.. 1902, 1374). 

Thr proeesa of the main patent ia altered by condenHing 
1.2*diaminonLnphtholau))>honio aiuiU. instead of anitoo* 
naphtholsulphonk! Aoida. with nitroulphy) acid chlorides. 
The substances obtained have the Konerul formula 
(NH 2 )(NH.CO.K.NO^)C|oH{j.„(OH)(S()nK)n. and on reduc¬ 
tion are eonverti'd into the eorrcHjKinfling aiuinoalphyl- 
acidyldiaininonaphtholsulplionii; neids. Tliese Nuh- 
stoneeB, lik<' <»ther aeidybo-diamines have a Htrong tendency 
to Boparate a molecule of water, and they unj isolated in 
tho form of an inner anhydride. 

The new dyastuffH claimed, arc prepared (1) by coin- 
bining thene anhydricieH with din/o- *»r tetrazo-bodies ; 

(2) by further diazotising the dyoKtuffs ho produced and 
oombinmg them with amines or jihenolK either m Hulwtance 
or on tlie fibre ; (3) by dtazolising the anhyilridos or the 
hydrated hasoR anil combining them witli anuuos or 
phenols, and then eombining the monoazo dyestuflfs 
UiUB obtained. W'lthdiazo-urtetra'/.o-bodies. The'following 
examplcB are given:—(1) Anhydro-n<-amuiobenzoyl- 
1.2-diarnino - 5 - hyiiroxynaphthalene « 7 - Huipliooic acul 
IB preparwl by reducing tlie eondensation ftroduct of 
1.2'diammo-r».hy<lroxynaphlhalone-7-Hulph(mio acid and 
m<>Tiitroben7,oyl idiloridc. (2) 'J'his HidiHiance is oombioed 
with diazotised »w-xylldinc in a solution made alkaline with 
sodium (carbonate. The reaction product is stated to dye 
unmordanted cotton in “blue” shades and to yield a 
bright searlet of gniat fastness to washing after diazo- 
tiaation and development on the fibre with /S-na\>i)thol. 

(3) Aiihyriro • p-amirioheuzoyl -1.2 - diamino-f) -hyilroxy- 
i}aphthalen4*sulphoni(^ aoid is combined m alkaline 
Bolution witfi uiazotised p-ammoaeotandide. and yields a 
bluish-ri'd direct dyestuff, which may l>e diazotiwd and 
developed on tho fibre to a bluish scarlet said to possess 
great, fastness to washing. Other diazo-hudies may be 
emplo^ted, such as those of aniline, o-and-p-Uduidine. 
p-xylidine, m-plienyleueoxamic acid, a- and /-l-naphthyl- 
amme, dehydruthiutoliiidino, Ac., or totrazo-bodies, such 
aa tetrazotised paradiamines. diaininoazoxybenzene, 
diaminoazobenzene. dianiinophnuylurea, Ac. Other sul- 
phonio acids of 1.2-diaminonaphtliol. such as 1.2-diamino- 
6-hydroxynaphthalcne-3.7-disulphonic acid, and also other 
nitro-alphylacidyl ohlorideH may bo used for preparing the 
cond^sation products, such as o- and p-nitrobenzoyl 
chloride, and mothvl. halogen, or alkyloxy derivatives of 
tho nitrobenzoyl chlorides. Instead ot the nilroalpbyl ocid 
ohlorides tho corresponding acetammoalphyl acid chlorides 
may bo employed, and in thw case the condensation pro- 
dttote are hydrolysed with dilute mineral acids to obtain 
the required amino Imdios or their anhydrides.—H. L. 

Anthraeene Derivativea and Dyestuffs [AnihT(^ne Dye^ 

Huffa]; Production of a ASVrtrs of New - and their 

Apdicatiott in J>yeing and PrhUing. Badische Aiiilin 
und Soda Fabrik. Fifth Addition, dated Juno 22. 
1906, to Ft. Pot 349,631. Dec. 21. 1904. (St^e this J., 
1906. 192, 726, 840,. 841. 1010.) Under liit. Conv., 
Fob. 2, 1906. 

I27 addition to tlie substances already claimed, the homo- 
logues of the hytlroxyanthraquinones, naphtlianthra- 
qtiunones and ' tl^ir reduction products and those of 
a-aminoanthraquhnme. may be condensed with glycerol 
or one of ite aimydrides or esters or eompoumi esters. 

-H. L. 

Antivraecm Derivatiuea and Dyeatuffe {Anthracene ]>ye. 

atuffa] ; ProdwjRim of a Series o^ New --o7id their 

Ap^ieation in Dyeing and PrintiHg. Badische Anilin 
uua Soda Fabr, Sixth Addition, dated June 22, 1905, 
to Fr. Pat. 349.631 of Dec. 21, 1904. (See preceding 
abstract.) Under Int Conv., April 14, 1905. 
BSKSAKTnoxss are converted into new ** vat ’* dyestuffs 


for cotton by the action of alkali. Thus 10 kilos, of 
a*benzanthrone<|uinole!nQ> (prepared from a-aniinoanthra- 
quinone) are mixed with w ulos. of caustic wtash and 
40 kilos, of absolute alcohol at 100° 0., and'gradually 
heated to 220°—230° C. with good stirring. After 
pnrification^a now product is obtained, which dyes cotton 
from a hydrosulphite vat in blue shad^ of great fastness. 

—H. L. 

Indigo; Production of I^uco Dcrivaiii>ea of -. Ueutsi^ho 

Oold- und Silber-Sohcido-Anstalt vorm. RoesBler. 
Fr. Pat. 356,609, July 31, 1905. Under Int. Conv., 
Aug. IS, 1904. 

A MBTUoi> of producing leuco-derivatives of indigo by 
inciting certain benzene derivatives, Huch as phenyl- 
glycine, with an alkali amide m presence of alkali hydroxide 
is already known. According to the prcHout invention 
Die alkali ariiidc is partially or entirely replaced by alkali 
metal and relatively small amounts of alkali amide or 
ammonia. The ammonia forms alkali amide, this reacts 
with tho lieuzAUio derivative, re-foriiimg ammonia, and 
the cycle of reactiions is reiieat^nl indefinitely. Tho 
imccBsary amiiionia may lie }iroduceil by initially abiding 
to the melt some com]>oimd. such as urea, which decom¬ 
poses and yields ammonia under tho conditions present 
m the melt. Tlie most satisfactory method of carrying 
out tlie reaction is to pass gaseous ammonia into a melt 
containing an alkali metal, alkali hydroxide, and a suitable 
la*nzone iloiivative. For exomplc, ItXM) grms. of a mixture 
of sodium and ]>otasHium hydroxides are melted m a 
closed vessel provuled with a stirrer; after ex|ielling the 
air by means of a current of gaseous armnoiua. which is 
lasscd througl) tin* melt. 12t) grms. of sodium are added, 
ollowcd by 425 grms. of the potiisHiuiu salt of phenyl- 
glyeine in small quantities. During these o(HiratiouH a 
slow current of ammonia m maintained. The aildition of 
the jihonylglycme takes about 45 minutes. After it is all 
added the melt is still heate<i for a Hhort time, m a gentle 
current of ammonia, until the reaction is completed. 
I'lio most suitable tempt»rftturc is 2tM>° (J.. and about 
20 litres of ammonia are introduced altogether. Pro¬ 
longed contact of the final product with excess of alkali 
amide is disadvantageous.—E. F. 


V.-PREPARING, BLEACHniG, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Wod. Ooat Hair, and Camel Hair; Sorting, WUlying, 

Washing, Combing and Carding -. Statutory 

Rules and Orders, 1905, No. 1293. 

A I’auphlkt of regulations, dated Dec. 12, 1905, has been 
issued by the fclecrctary of Htate, relating to processes of 
sorting, willving, w'ashing, combing and carding wool, 
goat hair and earners hairan<] processes incidental thereto. 
The regulations came into effect on Jan. 1, 1906. [T.R.J, 

Wool Suga ; Dyeing and Dreaaing of -. J. W. Lamb. 

J. Soc. Dyers and Col., 1906, 21, 322—326. 
Preparation of the Skins. —The skins are first sorted and 
cleansed from paint or tar marks with turpentine or 
naphtha. 

S(sikii*a and Washing. —After “trimming,” the aktns- 
are “ fleshed ” over tho beam, and then washed in water 
to remove blood and dirt. To prevent putrefaction, a 
little antiseptic should be addoa to the wash waters. 
Thorns, Ac., are removed by the “ burring ” machine. 

, Scouring. —The aldns are well scoured by hand, on both 
sides, with a strong solution of soft soap to which either 
sodium carbonate or ammonium carbonate is sometimes 
addml. They are then rinsed in tepid water and the 
scouring repeated if necessary, the skins being finally 
hydro-extracted. 

' Leathering.^A mixture of aluminium sulphate or‘ 
potash alum with common salt, is rubbed into the fiesL 
side until the skin is fatrlv dry; after leariiu over aught 
the process is repeated, in some oases a tepid solution of 
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aium »nd nalt in painted oil Bacdc aluminium sulphate 
gives a twnage whioh is faster to water, 

Jile<iching.-^For black rugs this is unnecessary, but for 
light colours the akins are bleached cither in a sulphur 
stove or by means of hydrogen peroxide or potassium 
permanganate. This is done in a similar manner* to 
the bleaching of ordinary wool, except that % low tem¬ 
perature (not above 40° C.) must be employed. If 
the skins are to remain white they are well scoured, 
washed, drained, hydro-extracted, re-tanned if necessary, 
an<l degreased by covering the flesh side with a thick 
paste of whitening and water and drying in a warm room. 
The whitening absorbs grease. 8kins which are to Imj 
dyetl are usiially “oblored ’* by soaking in a weakwliition 
of bleaching powder and then in dilute sulphurio acid. 

DyHng. —Alum-tanned leather will not stand a tem¬ 
perature above 40°—45° C. without injury, so dyestuds 
must be chosen which will dye readily at this temperature. 
The basic colours are largely usetl. the dyo-bath being 
heated to 40^'—46° C. and a little acetic acid added. 'I’he 
fastness of the colour to rubbing is increased by passing 
through a solution of some tannin material, such as 
sumach. By soaking in a tannin solution and then in one 
of potassium titanium oxalate a good yollowish-hrown is 
obtained. The acid colours arc dyed with the addition of a 
little sulpluirit^ or formic abid. ^fho dyed skins are washed 
and re-tanned if necessary. To give the wool a gloss, 
the skins are passed through a hot fat emulsion sucli as an 
emulsion of olive oil in soajt solution. 1’hc skins arc dried, 
softened, combed and Iwat-cn. when they are finished. 
There is at prestmt no salisfactory method of dyeing 
black on skins with coal-tar ilyestuns and use is always 
made of bigwood. The chief methods used are tlio 
one solution ” and the “ twi> solution ” methods. Kor 
the “ one solution ” method, 100 lb. of logwood extract, 
18 lb. of fustic, and 10 lb. of verdigris are dissolved in 
400 galls, of watfjr. The bath is heated to 40° C., the 
skins cnt.t^red an<i soaked for three to four hours, then 
3 galls. ()f acefate of iron are added and the goods are left, 
in until black, which usually requires thirty to forty 
hours. The above qiian|fitios are enough for 6 doz. go(Kl- 
sizod skins. In the “ two solution method the giKids are 
soaked first in a solution of logwood and fustic anu then in a 
solution of bichromc, both operations being reiieatinl if 
necessary. After dyeing black the skins aw allowed to 
oxidise as long as convenient, washed in warm water 
and scoured with soft soa}» to give them a gloss; they 
are again washed and hung up for two to throe hours to 
oxidise, and finally finisheef like the coloured skins. 

The scouring and oxidising procosses are of great 
importance in obtaining a good black.—A. B. S 

Kngush Patents. 

Wool and other FUamentouft Maieriale; Apparatus for 

Washing -. P. Bastin, Houbaix, Franco. Eng. 

Pat. 4371, March 2, 1906. Under Int. Conv., Nov. 28, 
1904. * 

Ske Ft. Pat. 349,243 of 1904; this J., 1906. 671_T. F, B. 

Fibres; Treating Vegelaldt -, chiefly Cotton, Raw or 

Manufactured, to Render them leas InflamnwMe. The 
Calico Printers’ Association, Ltd., Manchester, and 
W. Warr, Staloybridge, Lancs. Eng. Pat. 25,100, 
Nov. 19, 1904. 

Vboktable fibres or fabrics arc rendered less inflammable 
by immei'Ning them in a solution (about 22° T.) of a 
magnesium salt, preferably the sulphate, and then in a 
solution of caustic soda of about the same strength, to 
precipitate magnesium hydroxide in the fibres; tne 
treatment may be repeat^ twice or more if desired. 

—T. F. B. 

Fi6rc« ; Treating Vegidahlt ——, chiefi^y Cotton, Raw or 
Manufactured, to Render them leas Infiamnuide. Thfe 
^lioo Printers’ Association. Ltd., Manohester, and 
W. Warr. Staleybridge, Lancs. Eng. Pat. ^107, 
Nov. 19, 1904. 

An insoluble magnesium salt, other thui the hydroxide 
(sw preceding abstract), is precipitated in vegetable 
fibres or fahnes to render them less infiammable; the 
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fabrics are first impregnated with a solution of magnssium 
sulphate, and then treated with the second component 
to precipitate the insoluble compound, e.g., sodituak 
silicate or phosphate may be used.-—T. F. B. 

Dyeing and Printing [with Bemanthrone Dyeaty^a]; 
Im'jUs. in —J. V. Johnson, XA>ndon. Ftota. 
Bafiischo) Anilin und Soda Fabrik, Ludwigshafen-on* 
Rhine, Germany. Eng. Pat. 29,601, Deo. 31, 1904. 
To applj in dyeing the dyestuffs of the benzantUrone 
group, described in Eng. Pats. 10,638 of 1904, and 
3819, and 7022 of 1906 (this J.. 1906, 494, 641, 609, 720, 
790, lOlO and 1107), a vat is prepared by reducing the 
dyestuffH, irf the presence of alKah, with sodiunf hydto* 
sulphite. In this the textile materials to be dyed are 
immerHcd for about three-cpiarters of an hour, at a 
teiii|HTaturc varying, according to the dyestuff employed, 
from 00° to IK)° U. They are afterwards washed, dried* 
treated with acid, and again washed. Cotton tissues, 
Ac., are thus dyed by the dyestuff, prepared from the 
oondenNation product of /^-aminoanthraquinono and 
glycerol, in dark violet-blue shades, whicli, it is stated, 
are of excellent fastness to light, washing and chlorine. 
For printing with the dyestuffs of this group, two methods 
art' availalfie :—(1) A thickened alkaline mixture of a 
honzanthrone dyestufT, stannous hydroxide or a hydro- 
sulphite or other reducing agent, and glycerin, is applied 
to the textile materials, which are thereupon dned, 
steamed fbr five to ten minutes in an atmosphere m free 
as nossihlo from air. rinsed in water, and washed in a 
batli of sodium carbonate. (2) The (cotton or Unen) 
tissues, &c., are ])rinted with a thickened mixture of the 
dyestuff, ferrous sulphate and stannous chlcuide, dried 
and passed for about a minute into a bath of cauttio 
soda-lye (containing 10—12 i>er cent, of sodium hydroxide), 
heated at 65°—76° C. The tissues, &c., are then waebe^ 
with water, treated with an acid to remove the irw oxide, 
ami again washed. To prevent the imprinted parts from 
becoming stained, a little manganme dioxide may be 
added to the caustic soda bath. (Bee also this J., 
102.)~E. B. * 

Carpets ; Improved Machine, for Washing or Dyeing —-h,. 
G. Kolling, Kloin-TscbanKch, Germany. Eng. Pat. 
17,900, Sept. 6, 1906. 

Cakpbts, more particularly those of large dimefiaietui, 
which ore to be washed or dyed, are drawn between a 
rotary brush-roller and a trough-shaped supporting- 
table, soap- or dye-liquor being forcetl into them as they 
noas along the table, from a perforated pipe mounted in 
iront of the brush. They are thus saturated with the 
liquor applied to them before they enter the trough, 
where they are operated upon by the brush, which i» 
revolved in a direction opposite to that in which they are 
moving, while they are immersed in the liquor whioh 
collects in the trough. They are finally passed between 
squeezing-rollers.—E. B. 

Formaldehyde SiUphoxylaie {Discharging Agtnt}; Manu¬ 
facture of -. J. Y. Johnson, London. From 

Badischc Anilin und Soda Fabrik, liudwigshafen-en- 
Rhine, (^rmany. Eng. Pat. 21,638, Oot. 1906. 
FoRMALnBHYPK sulphoxylato salts are obtained by the 
following methods, in addition to those already described 
(this J., 1901, 247 ; 1004, 300 and 900; 1905. 132, 829 
and 330):—(1) Normal zinc sulphite is acted umn, in 
boiling aqueous solution, with zinc dust and formaldehyde. 
The difficultly soluble, basic zinc sulphoxylatesalt obtained 
may be converted, in the usual manner, ‘into sodium 
formaldehyde sulphoxylate. (2) Ammoniqm sulphite is 
treated, in aqueous solution, at a temperature of O/T'—100° 
0., with zinc dust and formaldehyde. Ammonia is evolved 
and zinc formaldehyde sulphoxylate is produced. (See 
also this J., 1906, 727 and 13(X1.)—*£. B. 

UnITBO StATBS Pi.TXNT. 

SUk : Process of Bl^hing Artificial C. A. Ernst, 

Lansdowne, Pa., Assignor to S. W. Petti^ Philadelp)i^ 
Pa. U.S. Pat 806,460, Nov. 28, 1906. ^ 

Fxla^xnts of viscose or similar material are bteaohoA 
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FbBNCH PAT*NTg. 

Diftitu/fi; Prodwition of New Niirocdphylaeidifiamim}' 
ncfpHholBvlphonic. Adda, NUrfial'phi^minonc%dylafnin(>’ 
naphihdaMl-^hon%e Adda^ AminoediimylaeMiiUimimnaph' 
ikoU%dphon%c Adda or An%inoalph^^amiruxidd^- 
wninoTMphthdavl'phonic Adda and of I^ew Azo —— 
derived therefron}. Sw.i^to j>our I’lnd. Chim. a Balo. 
Second Addition, dated May 29, UWS, to Fr. Pal. 
321.640, May 31, H»02 (this'J., 1903. 210; fetto also 
Eng. Pal. 13.778 of 1902; IhiH J.. 1902, 1374). 

Thr proeesa of the main patent ia altered by condenHing 
1.2*diaminonLnphtholau))>honio aiuiU. instead of anitoo* 
naphtholsulphonk! Aoida. with nitroulphy) acid chlorides. 
The substances obtained have the Konerul formula 
(NH 2 )(NH.CO.K.NO^)C|oH{j.„(OH)(S()nK)n. and on reduc¬ 
tion are eonverti'd into the eorrcHjKinfling aiuinoalphyl- 
acidyldiaininonaphtholsulplionii; neids. Tliese Nuh- 
stoneeB, lik<' <»ther aeidybo-diamines have a Htrong tendency 
to Boparate a molecule of water, and they unj isolated in 
tho form of an inner anhydride. 

The new dyastuffH claimed, arc prepared (1) by coin- 
bining thene anhydricieH with din/o- *»r tetrazo-bodies ; 

(2) by further diazotising the dyoKtuffs ho produced and 
oombinmg them with amines or jihenolK either m Hulwtance 
or on tlie fibre ; (3) by dtazolising the anhyilridos or the 
hydrated hasoR anil combining them witli anuuos or 
phenols, and then eombining the monoazo dyestuflfs 
UiUB obtained. W'lthdiazo-urtetra'/.o-bodies. The'following 
examplcB are given:—(1) Anhydro-n<-amuiobenzoyl- 
1.2-diarnino - 5 - hyiiroxynaphthalene « 7 - Huipliooic acul 
IB preparwl by reducing tlie eondensation ftroduct of 
1.2'diammo-r».hy<lroxynaphlhalone-7-Hulph(mio acid and 
m<>Tiitroben7,oyl idiloridc. (2) 'J'his HidiHiance is oombioed 
with diazotised »w-xylldinc in a solution made alkaline with 
sodium (carbonate. The reaction product is stated to dye 
unmordanted cotton in “blue” shades and to yield a 
bright searlet of gniat fastness to washing after diazo- 
tiaation and development on the fibre with /S-na\>i)thol. 

(3) Aiihyriro • p-amirioheuzoyl -1.2 - diamino-f) -hyilroxy- 
i}aphthalen4*sulphoni(^ aoid is combined m alkaline 
Bolution witfi uiazotised p-ammoaeotandide. and yields a 
bluish-ri'd direct dyestuff, which may l>e diazotiwd and 
developed on tho fibre to a bluish scarlet said to possess 
great, fastness to washing. Other diazo-hudies may be 
emplo^ted, such as those of aniline, o-and-p-Uduidine. 
p-xylidine, m-plienyleueoxamic acid, a- and /-l-naphthyl- 
amme, dehydruthiutoliiidino, Ac., or totrazo-bodies, such 
aa tetrazotised paradiamines. diaininoazoxybenzene, 
diaminoazobenzene. dianiinophnuylurea, Ac. Other sul- 
phonio acids of 1.2-diaminonaphtliol. such as 1.2-diamino- 
6-hydroxynaphthalcne-3.7-disulphonic acid, and also other 
nitro-alphylacidyl ohlorideH may bo used for preparing the 
cond^sation products, such as o- and p-nitrobenzoyl 
chloride, and mothvl. halogen, or alkyloxy derivatives of 
tho nitrobenzoyl chlorides. Instead ot the nilroalpbyl ocid 
ohlorides tho corresponding acetammoalphyl acid chlorides 
may bo employed, and in thw case the condensation pro- 
dttote are hydrolysed with dilute mineral acids to obtain 
the required amino Imdios or their anhydrides.—H. L. 

Anthraeene Derivativea and Dyestuffs [AnihT(^ne Dye^ 

Huffa]; Production of a ASVrtrs of New - and their 

Apdicatiott in J>yeing and PrhUing. Badische Aiiilin 
und Soda Fabrik. Fifth Addition, dated Juno 22. 
1906, to Ft. Pot 349,631. Dec. 21. 1904. (St^e this J., 
1906. 192, 726, 840,. 841. 1010.) Under liit. Conv., 
Fob. 2, 1906. 

I27 addition to tlie substances already claimed, the homo- 
logues of the hytlroxyanthraquinones, naphtlianthra- 
qtiunones and ' tl^ir reduction products and those of 
a-aminoanthraquhnme. may be condensed with glycerol 
or one of ite aimydrides or esters or eompoumi esters. 

-H. L. 

Antivraecm Derivatiuea and Dyeatuffe {Anthracene ]>ye. 

atuffa] ; ProdwjRim of a Series o^ New --o7id their 

Ap^ieation in Dyeing and PrintiHg. Badische Anilin 
uua Soda Fabr, Sixth Addition, dated June 22, 1905, 
to Fr. Pat. 349.631 of Dec. 21, 1904. (See preceding 
abstract.) Under Int Conv., April 14, 1905. 
BSKSAKTnoxss are converted into new ** vat ’* dyestuffs 


for cotton by the action of alkali. Thus 10 kilos, of 
a*benzanthrone<|uinole!nQ> (prepared from a-aniinoanthra- 
quinone) are mixed with w ulos. of caustic wtash and 
40 kilos, of absolute alcohol at 100° 0., and'gradually 
heated to 220°—230° C. with good stirring. After 
pnrification^a now product is obtained, which dyes cotton 
from a hydrosulphite vat in blue shad^ of great fastness. 

—H. L. 

Indigo; Production of I^uco Dcrivaiii>ea of -. Ueutsi^ho 

Oold- und Silber-Sohcido-Anstalt vorm. RoesBler. 
Fr. Pat. 356,609, July 31, 1905. Under Int. Conv., 
Aug. IS, 1904. 

A MBTUoi> of producing leuco-derivatives of indigo by 
inciting certain benzene derivatives, Huch as phenyl- 
glycine, with an alkali amide m presence of alkali hydroxide 
is already known. According to the prcHout invention 
Die alkali ariiidc is partially or entirely replaced by alkali 
metal and relatively small amounts of alkali amide or 
ammonia. The ammonia forms alkali amide, this reacts 
with tho lieuzAUio derivative, re-foriiimg ammonia, and 
the cycle of reactiions is reiieat^nl indefinitely. Tho 
imccBsary amiiionia may lie }iroduceil by initially abiding 
to the melt some com]>oimd. such as urea, which decom¬ 
poses and yields ammonia under tho conditions present 
m the melt. Tlie most satisfactory method of carrying 
out tlie reaction is to pass gaseous ammonia into a melt 
containing an alkali metal, alkali hydroxide, and a suitable 
la*nzone iloiivative. For exomplc, ItXM) grms. of a mixture 
of sodium and ]>otasHium hydroxides are melted m a 
closed vessel provuled with a stirrer; after ex|ielling the 
air by means of a current of gaseous armnoiua. which is 
lasscd througl) tin* melt. 12t) grms. of sodium are added, 
ollowcd by 425 grms. of the potiisHiuiu salt of phenyl- 
glyeine in small quantities. During these o(HiratiouH a 
slow current of ammonia m maintained. The aildition of 
the jihonylglycme takes about 45 minutes. After it is all 
added the melt is still heate<i for a Hhort time, m a gentle 
current of ammonia, until the reaction is completed. 
I'lio most suitable tempt»rftturc is 2tM>° (J.. and about 
20 litres of ammonia are introduced altogether. Pro¬ 
longed contact of the final product with excess of alkali 
amide is disadvantageous.—E. F. 


V.-PREPARING, BLEACHniG, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Wod. Ooat Hair, and Camel Hair; Sorting, WUlying, 

Washing, Combing and Carding -. Statutory 

Rules and Orders, 1905, No. 1293. 

A I’auphlkt of regulations, dated Dec. 12, 1905, has been 
issued by the fclecrctary of Htate, relating to processes of 
sorting, willving, w'ashing, combing and carding wool, 
goat hair and earners hairan<] processes incidental thereto. 
The regulations came into effect on Jan. 1, 1906. [T.R.J, 

Wool Suga ; Dyeing and Dreaaing of -. J. W. Lamb. 

J. Soc. Dyers and Col., 1906, 21, 322—326. 
Preparation of the Skins. —The skins are first sorted and 
cleansed from paint or tar marks with turpentine or 
naphtha. 

S(sikii*a and Washing. —After “trimming,” the aktns- 
are “ fleshed ” over tho beam, and then washed in water 
to remove blood and dirt. To prevent putrefaction, a 
little antiseptic should be addoa to the wash waters. 
Thorns, Ac., are removed by the “ burring ” machine. 

, Scouring. —The aldns are well scoured by hand, on both 
sides, with a strong solution of soft soap to which either 
sodium carbonate or ammonium carbonate is sometimes 
addml. They are then rinsed in tepid water and the 
scouring repeated if necessary, the skins being finally 
hydro-extracted. 

' Leathering.^A mixture of aluminium sulphate or‘ 
potash alum with oommon salt, is rubbed into the flesh 
side until the skin is fatrlv dry; after leariiu over aught 
the process is repeated, in some oases a tefud solution oT 
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Thb t&achme ii »aid to oombino Urge output with smul] 
diouKnisions. bobbins 1 are ea^ a^ported on two 
rollws 2. Three bands of wool. 8, 4 and a, formed by the 
unwinding of throe sots of bobbins^ pass through guides, 6, 
ovCT the eylinder, 7, again through guidos, 8» betwoon 
evlindors 0 and 10 and ^‘n over 11 and into the washing- 
l>ath, whoro tliev pasirovor rollers 18 to 17. They are then 
pasi»ed over roller 18 and pros»c<l between rollers 10 and 
20 an<l wooee<i to the folder. Rolh'r 20 is coven d with 
wool or wit. and is under prossnn*. Kollern 13, 15 and 17 
an' fiirrowwl, and the bands of wool pjiHs along tin? forrowH. 
'Hie vanous rollers are driven by suitable gearing.—K. F. 

Tliraid vn Jfoblnns : TrefUmev/ of - - for Purpo.^cH of 

Dyeing, JfUwching, Washhig, ikgn'(mng. Mordanting 

and Imvregr¥Uion: Method and. Apitarnixis for -. 

H. (iiosler. Fr. pat. 350.371, July 24, 1905. Uiulor 
hit. Conv., Juno 10, 1005. 

Thjs liobbinH are mountod on ixjrforaWd sjandloH in the 
usual inannor, bulr are trav©r8e<l by the dyo-Ii(inor, under 
the indueiKJO of its own pressure only, from the outside to 
the inside, unri away through the perforated spindle. It is 
elaiiuodfthat hy this moans the liquor passc's tiirough the 
material at an oxoeptionally high rate of speed, and t hat 
for this reason, and also because the pressure oxerted is 
very uniform a^id relatively very small, very uniform dye¬ 
ings are obtaineil. From below the spindles the dye*liqiior 
is pum}>ed up W an open reservoir, where it is reheated to 
the reqoiriHl temiieratui-e, and from whicJi it Ht>wH back 
continuously into the dyo-vat. There are arrangoraonta 
for keeping the liquor in the dyo-vat at a lioinitant level, 
winch is vailed according to the nature of the material 
to ho dyed and the tenqKirature of the vat. Under a i 
nressuro of tKK) inm. of dyo-liquor, when this is kept at the 
boil. 24 Id 3 litueH pass |K^r minute through (^aeh bobbin 
holding 15 grins, of lino wool. In the case of coarse wool 
a column oi 400—(KH) min. only is requimd, in order to 
work at the same speed, if.'ori the coutrarv, exira-fine 
wool is U) bo tieatod (for example, 78,000 ill. imu kilo.), 
the celumu of liquid must ,Imi mcreastd Ut 700 mm. to 
obtain the same rati* of circulation. It is best to dye at 
05"—lOO'* C., but if lower UuniKiraturosan^ employed, tlio 
rate of oirculation of Iho liquid decreases. ---HI. F.* 

ficiizcne J'hn'idoyvA for L'lcaning Textiles: Process and 

Apparatus for Heeovery of the -. E. Uelhotel. 

Third Addition, dated July 5, J903, to Fr. Pat. 344,848, 
July 10, loot (this J.. 11)64, 1213; 1905, 130, 1109). 
An’oiiDlNd to the methods and apparatus descrilied in the 
Di’igiiml patent, the drying oven can be opened and cIosimI 
for the removal and ontry of textiles under tiviatment 
without interruption of the process of recovi^ring the 
■ benzouo. Advantage is iaken of tins fact, according to 
the prem.uit addition, by the use of a drying oven, sub- 
divined into many eompartmonts, oacdi of winch can bit 
ofxjned and closoJ s^arately, and can l>e shut otT, moan- 
while, from coinmunieation with the otliei* coin]>artitiontH. 
These compartmenfiA can lie pla*;cd in eummunic'ation in 
serii’H, by means of pipes, in any desired sequenco. so that 
the air which eiroulateB. and iinally returns to the eon- 
donsor, may ttrst pass over matoiial from which almost 
all bomwne has been removed, and huolly over material 
fully charged with benzene, thus securing greater oflicionoy. 

—E. F. 

Dye vat. J. O. Ubtnmaior. Fr. Pat. 350,187, July 17, 

im)6. 

The vat is intended for dyeing raw maU'riaU and threads. 

It is constructed of wood, and is divided into two portions 
by a vortical partition. Each portion has a perforated 
false bottom. Tho spaoes below these oommunioate with 
a oiroulating pump by means of a four-way cock. Tho 
TBt is closocT alxive by a perforated lid, which rests on tho 
top of tho vertical partition. Tho dye-liquor is circulated, 
by the action of tin? pump, up through one oompartraent, 
Jjwn through tlic other, back to tw piimp, and so on. 

By means of the four-way the direction of oiroulation 
can be reversed. Tho dye-liquid may be [mmped up 
ipto a storage tank by means of a separate pitio oonneoM 
to the imiiip.--E* F., i 1 


Po^hroms Printing ; Impts. in . J. J. EbuA* 
Fr. Pat. 356,158, July 13, 1905. Under Int. Oo&Th 
J uno 10, 1905. 

Bixiohs of coloured comfMNiition loose polyohrome padntin g 
have hitherto been made by mixing war, fatty mateiWa, 
soaiV gelatin, or a similar substanoe with an InsplaUe 
substanoc, such as fulleiu* earth. kooUn, &c., tind then 
adding to tho composition ho obtained the necessary 
colouring iifatter in tho form of jiowder. When treated 
with sol vents in tho )>ix>cess of printing it is found thait 
whilst the wax, Ac., dissolves, tho oolouring matter of 
such blocks romains bohimi as an inMduUe crust, to the 
tlotriiiKJiil. of Iho process. According to the present 
patent tho colouring mattor is dissolved in a suitob^ 
medium and this solution tliou mix^ with fidlera' 
(•arth t/f other insoluble material. Tlio mixture is then 
slowly driod, and tho dry, coloured mess st) obtained ^ 
intimatoly mixed with the wax or other soluble ingredient. 
For oxampio, 5 kilos, of 20 per cent. Alizarin paste are 
diHsolved in 0*5 kilo, of ammonia soliitjon of “ 880^ 
7'waddcll ” and 2*6 litres of water, and then mixed with 
0*5 kilo, of kaolin, fullerH’ earth, or sOtne other soitabki, 
insoluble substance, Tho mixture is filtered, dried, groand 
and mixed with J kilo, of a composition of wax, soap, gnifi 
or soim? other soluble auhatanco. Colours soluble in fat^ 
substances may be dissolved in tho wax or other soluIlM 
composition, and then mixed direotly with the full«w* 
earth or otlibr itiHolublo ^ubstonco. Suitable laordat^ 
may rIbo he dissolved in solvents and mixed with the 
oolouring matter in ilic kaolin or fullers' earth, and tho 
mixture may then l»o employed for printing fabrics either 
with or without the help of the mordant ordinarily . 
employed.—K. F. 

Designs on Fainks : Prodaclion of -. C. W. Falton. 

Fr. Pat. .359,188, July 17. 1906. 

Fauui(\s oimsisling of two or mom materinls are printed, 
from an ordinary printing roller, with chemicab which 
destroy one of the materials of the fabric. Tlie chemicals 
cniplovod may at the same time change tho colour or shade 
of tho uruU'stroyod fabric at tho points at which they are 
applied. If the fabric is made of one material only, part 
of this, for instance, tho warp or the weft only, may be 
previously coatefl with a suhNtanoo which resists the afitipa 
of tho chomk^al employed. If. in such a case, tho warp 
and <voft uro coloured diiforontly, a two-coloured effect 
is thus obtamcfl. From fabricH containing wool and 
cotton tlio lattor may 1 k^ nmioved in plocos by application 
of aluminiutn ( hloridc, followed by tho application 1 ^ a 
dry boat and romoval of attacked cotton by friction. 
Similar rcMults <Nin be obtained in a fabric comp<w»ed of 
thre ads of wool and silk by tho help of alkali hydroxide, 

—E. F, 

Drying ('h<iinl>er ; New - far ISizing, employing 9 

('urre.nt of Hot Air. J. Uaquolin. Fr. Pat. 856,579, 
Aug. 1. 1905. 

In iliis apparatus direct boating of tho threorl which is ^<0 
bo <lrioil, otlicrwisc than by means of a current of hot air, 
is avoirlod. 'Ihe spiHid [of tho current of air cou bo 
regiilatod at will by the enwator, who can also stop or 
start it instaiilaiioouuly. The air jh heated by means of 
hot pixx'H in a weparate cUamVicr from which it enters the 
drying chamber, whicli contains a number of vertio^ 
partitions open at top and bottom alternately. The hot 
air and the thread traverse this chamber in opposite 
directions, the intensity of tho air-current being regulated 
by means of a valve.—E. F. 

VL—COLOURING WOOD, PAPKR, 
LEATHER, &o. 

EmOI^V VATMtn'. 

Printing on LealAer. Ji- C. Lamb, BUOklictttli, Kmit, and 
J. I). U. Bemiie, I^ndoi,. Eng. Pnt. 17,388, Aag. S8, ' 
iOOT). 

A uuiTAiibK dyeatuS or ooIchjc bwm is diaKdyad in bonzanv 
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or oi! of turixjnUne, and the solution thickoncd with 
petroleum jelly, &c. The dcsi^i to bo roprotlncpfl on leather 
le ]^>aiDiod or printod on ]>a{>er or calico or oth(»r suitable 
medium by nu^niiH of the above preparation. When dry, 
the transfer m laid u|xm leather, and the whole ]ue8He(.i 
with hot iiortH or iiassed uniler liot lollorH, whereby the 
design ifl truueferred to llio leather.—T. F. 11. 

V1L~ACIDS» ALKALIS, AND SALTS, 
AND NON-METALLIC ELEMENTS. 

Iron Carhonifl; Phynical unil (’hiniicol Proptrficff oj 

—. Ku .1. Dewar and H. (>. donoH. Jluy* Soc. IVoe., 

HHlf), 76 a, .'108^-577. 

I'mc uuUmhm huv(‘ prepurecl iron euibonyl in a pint) nlale 
U8 a yellow lupiid lM)ilin|j; ut 102*7 ' ('. under 7ti-t nini , and 
havtt earned out analyses wliieli show it to have the 
fonnula Ft!(C<)) 5 . it is more ftlablo towards nucfi le.agoiils 
ttH the juilogens, iiedine cliloridc*. than iiieKel carbonyl, 
and it IS not ultacktirl by iiy«lrui'lilorie acid, livdrobroiiiic 
»U‘m 1, a solution ol sidpliiir in 4-arbon l)isulplud('. nitric 
oxide, or Kulphuretted iiyiliogtm. Nitric and sulpliurio 
acids. howc\er, iH)ii<l!y attai-k it, in the latter ease Die 
action lieinjx niori' vigonms than with niclo'l eailsiiiyl. 
Wlien heatoil witli benzene and alumiuimna eliltu id*- m a 
Hesled tids' at HMTC., Is'n/.aldeliyih^ and aiilliiacene are 
produced. In direct snnh^ht it. m slowly (ranshumecl 
into u Holiil <*»unpoumi liavinj' Dm I'onnula Fcj^iCti},,. 
Tins vt'Oetion is in<»ie comph'te, ainl a piiter ]>rodiM t is 
obtiiiiKsl, it tim iron ptuitacai bonyl is in solution in 
absolute ether, in wln<*htho resulting C4inip4mn<l issparmglv 
Bohililo. 

Ihfcrro-^nuua-Cftrhoni/h Fe^lDO).,, d(M‘oniposc.s at 100^’ ('. 
with fonuafion ol inm. carbon inonoxidi*, and :n»n ]K“nta- 
carltonyl. Under c«*t tain cireumstunees the almvi^ rcaclions 
cuii be made icvcrwihle 'J’lniH, tubes coiilaining non 
larhonyl a!on<‘ or m solution, may Jell exjiosed to light 
till separation of solid takes jiliU‘i% and t lien, if allow’cdto 
Htiiiid at the oidimuy Dunjieratuie in the dark for some 
weeks, Dn^ H4»}id is found to have difia))peareil. Wlum h 
solution of iron <•^u•l)Ol^yl in nickel carbonyl - winch is 
much }niJei’ in colour than a corrt'sponding solution in 
ether—IS alJowiwI to stand m sunlight, no piecunlnlion 
occurs unless the solution is concentraU-d, altliuugh with 
a riiodorately concent rated solution, nejiaratioii of soImI m 
the vajMuir sjmoi' above tlu> h({uid taki's ])lace. Tiie 
author shows tliat this is not due to Dio abHorptJoii ol 
light by the nickel cailmnyl, and suggests that an jnt 4 ‘r- 
niediute double t'onij)oun(i FoNi(tX>)y, which does aot 
w'jmrote, is formed.— B. ,J. fc!. 


Chlorine; Determination of Demity of -. F. P. 

Treadwell and W. A. K. Christie. Z. anaow. Ohem., 
1905, 18, 1934—1935. 

Calculations of the volume of chlorine from its weight 
are rendered imeortain because ihei'e are no trustworthy 
dotorminaiiuns of the density tif phlorino at ordinary 
tonnKiratures, and chJoriuo, l^ing at ordinary tempera¬ 
tures u vapour, not a iierfeot gas, does not follow Boylo’s 
law with aeouruey. The authors have made dotormiiia* 
Dons, by woigbiug against one anotiior two similar bulbs 
of about 400 c.c. capacity, each provided with two stop¬ 
cocks for entry and exit of gas. The capacity of these 
M^as ttceurately determined, and the two wore counter¬ 
poised after being filled with air at ascertained tom- 
jieraturo and jiressure. One was then filled with chloriiu', 
und Die increase of weight' determined ; the chloiiiie was 
then abstirlsMl by froshly-lsid'xl Bolutioii of sodium 
hydroxide, and the remnimiig air carefully imtasured. All 
the tiuta woie thus obtained for euloiihiting the density. 
'Ihe densities t-hus ileteniiined wore 2*488 at 20"' ('. and 
730 inm., 2*489 at 10" C. and 725 mm., compared in each 
ease with mr at the sumt^ temperature and prossuro. 
Culculiiting by Jloylc's and Day Lus.shi-’k laws to N.T.P., 
(he volume of 0*(M)3545 grm. of chlorine., equivalent to 
1 c.c. of N/10solution, works outio 1*1021 and 1*1015 c.e. 
resp<M'tiv«-lv ; by winch is m< ant, mil, DmUeiDier of these 
ligmes iH th(‘ volume of Dull' weight of chlorine at 
but th.it c4UTcclion of tbeso voluines by lloylo’s 
and Day Lussne's liiws ti* 20" and 10" C, respectively, and 
to pn'Msui'cri not gioully difTeiing fimn 700 mm. will give 
lli(i ItiH^ \olunu' oJ 0*003545 grm. of chlorine at those 
temperatures am! pic.Hsuios.—,1. J>. 

Horaj Ptoduclmn nf f/ir Vtilfcd Staten. Mining World, 
l)o( . 2. 190,7. 

v\i.L tin* out pul borax in the United {States coiitiuiies 
to conm from ( .‘ulifornia, and the larger projiortion from 
tlM» oxlcnsivm tmicmaiiite deposits in ISan Ihwiutrdino 
I'oiinty. The totul pi odiKtUon for Dm year 1904 amounted 
(<> 45.047 lims ot Die t-rude material, valued at 008,810 dols. 
Dt tins aimmut 38.000 tons, valued at 508,(K)0 dols., came 
from San liornardnio county, ('ak, the remainder eoniiiig 
fioiTi Ventura ami Inyo counties. In 1003 the returns 
gave HO aggiegHti' prodm'tlon of <Tude boruv amounting 
to 34,^30 Hhort tons, vuliied at 001,4(M) dols. 'Phe pro- 
duc'tion in D>02 whs 14,7lJtJ short tons of rotined borax, 
v'alued at 2,447,014 dols., of which 8t»2 short tons, valued 
at 150,(M)0 dols.. wore stated to be boric acid, and 2000 
short tons of i-mdc borax, valued at 91,000 dols. a total 
of 20,004 shoit, tons, valued at 2,538,014 dols. IT.ll.J 

.V»7rw/f* of Soda Stahntics. VV. Montgomery & tki. 

1)00. 30, 1905. 


Sltij>ou:nt.f, CcnnHitijifioti, .SV(.r/..s, aitd Prias. from 18'JS to 1905. 


] 190!}. 


1904. 


1905. 


WliipneutK from Month Auhtm-hii Ports to all pads tor the tax nioiitiw cmliuir :\M Dec 
Ditto lio, tor Da* IweJvc luoiithH cnilmy iUsl. Oi*i-mnlsT 

.Attoftt for kiuopi; 4UJ :URt Dnvmbcr. . 

Htecka lu U K. puils . — . 


'J'ens 


8H5.000 

1,406.000 

499,000 


ftOH.OOO 

1.476.000 

510,000 


915,000 

1,604,000 

4S2.0U0 


1 

1898 

1899 

: 1900 

; ltH)l 

1 1902. 

10(W 1 

1904. 

IJvcriHjei Tons. 

l.ond{»n .. 

Out Porte „ . 

4.500 
2.400 
9.100 ! 

1 O.tlOO 
l.MOO 

1 22.201) 

! 10,000 

1 4,000 
121.000 

.s.ono 
• 2.000 
i IH.OOO 

i C.600 

1 y.600 

1 16,900 

1 4.500 1 
1 4,too I 
14,400 : 

; 6.000 
2.100 

1 12,900 


8.400 

1.400 

^ ^ s.aooi 

StiK'ks ill (Vmtineutal Porte on tllst lieixunlMT. Tonn 

€un«mni>ti«n )n D K. for tliu 6 jiiontlui cniliny :t]»t livi'ciular . ! . !. 

Do. in Continent do. ilo. .. 

Du in U.K. lor the 12 moiitbs d(j. . 

Do- in Continont do. do. . ” 

Do in tuilt^ States do. do. . 

Do. in other Coiuitricw do. tlo. . 

Do hi the Worhl di. do. .. 

Vteible «upply on Slit December {includUig the quautity Hileat lor Kurepe aDii’Hto^ in ” 

U.K. and t.’ouUnent) . 

Price ou Slut December ...1. 


23.000 


182,000 

63,000 

263,000 

110.000 

1,017,000 

265.000 

20,000 

1,412.000 

^ 94,000 

•9/7J 


21,000 

18.000 

141,000 

166,000 

43,000 

34.000 1 

261,000 

269,000 

121,000 

101,000 

1,010.000 

1 1,089,000 

275,000 

1 620,000 

41,000 

49,000 

1,447,000 

1.569,000 

672,000 

666.000 

10/U4 

10/9 ' 


[T.R.] 
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Sidvhunc Acid; Determination of by Barium 

Ohlitride, m preetnct of other Bubatancea. Q. Lunge 
and K. Stiurhn. XXlll., page 40. 

Nitrous Acid ; Deterviinalion of -, F. TUMchjg. 

xxni. page 41. 

Ammonia: Electrolytic Oxidation of - and its Depend¬ 

ence on the Nature of the Anode. J5. Miiller and F. 
Spii^cor. XI., page 27. 

Nitrogen^; UlUiaiUion of Atmoaplhcric -. O. N. Witt. 

Xl/1., page 27. 

Bilicon; DeiermituUion of - in prcsincc of BUica. 

M. Fhiltiw. XXlll., page 42. 


Unitwi) .Statbs Patents. 

Furtuicc (hiHca ; Hc'hettter for -. \Vonia(^ Procean for 

Sulphuric Acid.\ If. Howard, Brooklirio, Mosh. U.S. 
Pat. 801.31K, Oct. 10, 1005. 

'J’his invention* relates to tlie ro-luiating of fiimace-gases 
obtaiiKHl in tli© manufactiiro of sulphuric add by the 
contact procosa, after theso gasc*s have bocoine cooled 
in the procons of purification. In the roar-wall of the oiv- 
roasting chanilxjrs ia arranged a re-heatiiig chamber 
divided into a numbor of doop ))oekotH in wliieh are jilaoed 
ro-heating units, in the form of U-^bajit'd pi|K;8. In a 
longitudinal ehambor above the pockets are two parallel 
conduitH, olio of wliich conducts the cooled gases from tlio 
purifier to the redicating units, whidi are connected with 
it in iiarallel, while the other conduit cimduota the re¬ 
heated gases from re-heating uiuts to the “ contact ” 
chainlior. The re-hoatiiig units arc healed by conduction 
tlu’ough tho walls of the furimcc, without direct contact 
with the mass of roasting ore. I’ho mdopeiident units 
of tho re-heating coils are conneol/eil in series with one 
another, and for ease of re[)air, <fcc.. are connecU>d with 
the <on<luitH by moans of detachable couplings. The 
longitudinal chamber oontaiiimg tlie conduits ia formed 
by tho upper o|)en cmls of the pockets.—W. C. H. 

Nitrogen Com'i)oundii; Proccaa of Forming -. A. \f. 

Oow, Assignor to 0. Westinghouso. U.y. Pat. 801,782, 
Oct. 10, 1905. XIA., jiago 29. 

Electrolytic Apparatua. F. J. Briggs. U.S. Pat. 802,91M), 
(5ct. 24, 1905. XIA., page 28. 

Fdling Material; ProeM:ea of Prodneing -. J. 1). 

Pennock, Syracuse, Assig.ior to Tho Solvav Proctvis Uo., 
Now York. U.S. Put. 805,581, Nov. 28. 1905. 

See Fr. Pat. 341.355 of 1904 ; this J., 1904, 800.—T. F. B. 

Bulphur ; Proccaa of Pe.covering - -. U.’ Baggaloy, 

Pittsburg. Pa. U.S. Pat. 806,701, Nov. 28, 1905. 

TifB process consists in contimiously “passing sulpliur- 
l^oariug fumes from a smelting furnace through a travelling 
combustible scriHin of waste matoriai and ilepositing 
Hulphuc thereon, and tbon burning the suitien and subliming 
ami ooilocting Ibe sulpliur.—K. S. 

Frenoji Patents, 

Seaweed ; TreaUmrU- of - for the Extraction of Mineral 

and Organic Chemical Mattera. Mmo. Laureau, nCa 
J. H. ].«aureau. Scoo;id Addition, dated Aug. 7, 1905, 
to Fr. Pat. 352,009 of Jlarch 6, 1905 (this X. 1905, 892) 
[First Addition, dated May 24, 1006; this X, 1906, 
1172.J 

^awbeu is treated with acids and IiydrooarlionB, either 
before, or simultaneously with a treatment with milk of 
lime. The hyd^oarbons proposed are coal tar, benzine 
j^troleum s^rit), or heavy oUa, with or without water. 
The acid solutions are treated with ordinary reagents to 
the iodise.—£. S. 


Hydrogen Peroxide [Bolutiona ]; Stable ——. W. Hwxuici, 
«Fr, Pat. 366,880, Aug. 8 , 1906. 

This invention relates to • procoos for proserving dilute 
solutions of hydrogen peroxide, and consists in the 
addition to them ot Hinml quantities of neutral organic 
compounds that may be regarded as derivatives of 
ammonia, such us aiuidos, imidos, acetyl derivatives of 
aromatic 1 )^sok. and dorivativos of urea.—W. C. H. 

Carbon Dioxide ; Manufacture or Hecovtry of ———. J. 0. 
iSteorl. Fr. Pat. 357.103, Aug. 24, 1905. Under Int. 
Conv., Aug.,30, 1904. 

fciME Eng. Pat. 18,710 of 1904 ; iliis .1,, 1906, 132.—T. F. B. 


Gktiman Patents. 

iUtuatic Alkalis or Alkali Carbonates; Proceaa for the 

]\Ititiitjaeturc of - by the Action of Quicklime or 

Calcium (hirbonutc on Alkali Silieofluoride.a» with 
Hecovery of the Ilydrofluosilicie Acidofrom the Reaiduaa. 

A. Uei( 3 h. (Jcr. Pat. 101,795, March 14. 1003. 

'J’UB mariufacturo of alkalis by tho action of quicklime or 
calcium carbonaU^ on alkali silicofbioridcs, according to 
either of the following c«j\iations: (a) NagSlFg + iCaOas 
Na 20 + 3 Caii 2 + CaSi 0 ^, or, ( 6 ) NaaSiFB4-4CaOOaca 
Na^COa -t- JK.’aFg CUS 1 O 3 + has not proved suocossfut 
in prai’tice, siiioo it has not Wm posHiblu to recover 
oeonomirAlly the hydr<>lluoHiIici<5 acid from tho residues, 
those latUT bemg only incompletely soluble in liydro- 
cliloric a< id, very difficult to wash,* and giving varying 
and incomplete yields of hviirofliiosilioic acud. To avoid 
these difficulties, the patentee prD(> 0 Hes to intimately 
mix the resuiues with a much larger quantity of lime, 
for oxauipio with a ((uaritily of Uiuo (in the form of quick* 
lime, slaked lime or milk of lime) equal to that which was 
l■o^^^liI•(Hi for tho compKd-e docuiupoKition of the alkali 
MilK'olhionde. I’his o\<!osh of lime fs preferably added 
Isdore or during tlio deeomposition of tho alkali silico* 
lluonde; that is, in lui.ving the charge, twice the noocMsary 
([uantity of liino is taken. Tho above method is for use 
in orilor to obtain almost theoridieal yields, but, in practice, 
it would (M’olmbly Im> better, in order to reduce the quantity 
of hydrocblori(; acoi needed for working up the reeidue, to 
use al>out nine f>arts of lime to five ]>arts of alkali bUIco* 
iluorido.—A. 8 . 

ft 

Alkalinr-Earlh SxdphidtH ; Proceaa for Obtaining Oldoridea 
and Sulphur or Sulphur Chloride from —. Koiuior* 
tuim f. Eicktrochem. Tn«l., O.m.b.ll. Gei*. Pat. 
162,913, Feb. 23, 1994. 

ALKALiNE-uai'th sulphidoH are converted into ohiorides 
by the action of (jiUoiine, sulphur or sulphur ohloridu 
being also formed. The sulphur formed in Hie first stage 
of tho reaction I'eacts with tho unattuoked snlphido to 
form |)olysulphid©. which is In turn chlorinated, with 
separation of sulphur. Thti tii-st stago of tlio roactiou, 
which may bo ropresented liv the equation : 5BaS4*4CIjj=a 
Ba 85 4-4Ba(;38, proceeds violently and is often accompamed 
by iubandoscence, but tho second stage: BaSg+CIaw* 
BaCl 2+68 goes on very slowly. It is now found 
that the chlorination of tho polysulnhides (and also 
mouosulphidos) can be easily effected oy treating them 
in aqueous solution with sulphur chloride. AoccMramg to 
tho present patent, tiieroforo, tho alkaline-earth sulphide 
IS heated in a ourrent of chlorine until tho chlorine present 
in the distillate, in tho form of sulphur chloride, is suffioient 
fur the complete chlorination of the sulphides in tlie residue. 
The cooled rosiduo is then dissolved in water, and treated 
with the distillate consisting of .sulphur ohloride. The 
reactions proceed according to the equations: BoB-f 
SaOla^BaOU+SS; BaS 3 -l-S 2 Ula=»BaC 44 - 6 S. If It is 
desired to obtain ffuolly somo of the sulphur in the form 
of sulphur chloride, th^ dry chlorination is carried on 
for a longer time.—A. S. 
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vm.— GLASS, POTTERY, AHD ENAMELS. 


Oeranie Wuns; }*r/Hlvctioii of MfUiUic Lndn- onti 
Jridettfenri' oh the htnrfact of — 1 . Praachft. 

renfl.. 100,'). 141. lO’iO 

'J'llK autlMM's |»Iiin (HHiMjst-H in nj<!arjM>r»;ni" jin'lnOn- hhIIh 
ill ft |>owilnj'o<i gla/n which will molt ftt (ho hftlvin'j; tcm- 
jM^raturoof llu' warn to Im irtiah’d, ftiu] Ihon ("([Misinj; to n 
roOnoin}; fttiiioH|>]i('ri‘. 'I’lu' fimmiatHm th(‘ kIh/o 
oonRlK(.iM>f: quart/,. 12: jirqitutfitiu I2*r); Kaolm (Kn/.m*s). 

2; Hand (Dooizi*). 20 : ri'O h'uH, 00; tK»rnx. 10*2; hnru; 
ftoid, 2; iKittiHujuui curUoimlc, 2; Hodiuin clihinilr. l-H; 
tluH iniAtiiii' m |)<*w<h'rc<i, molt«il. jvoiin-O into wiitu, 
and Ki'O'imh 'I'ojjlft/.e tlio wjnr, ono or otin roi llio ioliow- ! 
ing fonnuljJDiH usod, tho abov<‘- luixliiro hring ciillod A :— | 


(Orko a . j Joo 

Kaolin . ' 10 

81Wer rarbunah* . I 2 

Zino oxide.1 

(Htannons oxide . 

HisTnuth siih-nitrnfce .... | — 

(topper oxide . I 

CopiMjT earbtmut-o . — 


too 100 

III 10 

0 -& 2 

1 — 

1 - 

• 4 
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The gl«.z<' is applied in iln* iiMual way (the pro|HHiioM <»t j 
kaolin having Ikhmi rcMluccd m incieaHoil il the gla/.r, ih ] 
to lie mmli) inoi'o or loss imdilv fusihle), and tho ware baked i 
in a mufho, tho ftjnnu’o <d' wlii<h i»n (m (•«»mplrtoly I 
oloKiul. VVhon tho baking is onmploto, the whole idlowod ; 
to cool to (lull ri'dnoMH, tho dftin|ior rilmt, ami oillior: (</) 
BrushwcHKl. wood, ooa!, rewiii, oil. tar, or otlu*r condMiKtihio 
introduood into tlio kro. so >u< to prodmo a dnnso smoko 
which ^HinetralcM into the mnfhe. ami tlio nmoke allowed 
toRct, with tho furnaeo ejosed, for an hour; oi (A), eo 0 l-guH 
in inirodiieed hy tuU's into (hr mnilii'. Ma> at II rb.in. |Hir 
hour, for a. muffle of 0-5 eb.m. eontent. Tho ludnelnm 
IK eoniploU' in 10 mimitoK. ami tho exiMiHure Hbould not 
exceed 30 niiriiiten. 'I'ho same re.Hiilj may he obtainerl. 
though not so well, by (r). ('timbu.stMm of aiigar ni snnihir 
HidmlttiiruH implead of IhoKO inoniioiied in (a). 'Iho methoil 
fA) haw the aiUanlage that tho pioeose run be walehrd : | 
ojul with silver, the tint ran Ui \anod lioin white to gold ; 
aeooriling Ihi! ilurntion <if the prme.wH Cop|KT gni'h j 
it» own colour, but with tho addiiion of bmniuth, a bliu' | 
jMiarly elloet is obtiuned. Formuhe 1 ami 3 mixed j 
give a hi'illUiiit iiioIhUk- groen. All (ho eolourn sliow [ 
lartter on a nmtt than on a highly ghiy.i'd surf.n-e. -',1. 1\ I). 


to which aro loosely connected ft number of wires of the 
name length but haviug differently shaped ends. During 
the rotation of the drum, the centrifugal fo^ oausen these 
wires to fly out from Ibo drum, and to dip^nt<),a roaervoir 
containing Hiiid onamel ftt (lie Ixjtlom, wliich is l’he*i 
sprinkled hi tho form of a spray over the eiiainelled inetalUi; 
objeol,8 to Ix' deeoi’ftteil. By pushing tho metal objects 
against the wires, whilst tho oiuiinol is Klill fluid, sjxits with 
only very fiuu voinings in between may Ixi obtained. Tlie 
roservoir at the bottom of the drum may be divided into 
any numbor of comjiartmentM. eorroHjionding to partitions 
oil tlu' drum, ami the objects mav IhiiK Ini treatod ivith 
(IdToientlv coloured enameis liy the same drimi.-^. (». L. 


rNiTKl) St.STF.S P.Vl’KN'rs. 

(i'l<tsM Tdr, Stull, or the like. C. H. 'riioinpson. Stour- 
*l)ridg(‘. Ashiguor to Maw and (k>., .lacklU'ld, blnglaml. 

U.S. Pat. Hdr>.r>«5. Nov. 28, lb05. 

'ruB claims include the iiupioveil tile produced by tho 
following proi-cHH r—*' Roys ” of HilieiouH or granular 
material are fiKcd t-o the back of tho tile by applying to 
d. a sobdion of a double silicolluoridi', wlijoli aftor dehy¬ 
dration is insoluble in wat^ir; on this coat pieci's of 
hilicioUH iimtciial are fiprinkh'd ; the nfioln is then liriod, 
ami warmed without fusing tlie Kilieofluonde and'gnulually 
cooled. For tho backing coat a soliitiou in Jiqujd sodium 
sihettto of a double iluorido of sodium and aluminium, 
ealcJiHM) dolomite', sodinin fluoride, ami kaolin, is sug- 
gti.sted. The adliesiou of the l oatiiig to the Siub is said 
to bo itiereascd by (In roughening of tho Hiirfaee of the 
t-lftb, eftiised by the ai tion of the Hiioriue from tlie coating 
when the latUn »h heabid to a point below the fuKjng-}«nnl 
of tho siheollnoiide.—W. C'-. H. 

l*latei\ ; Mauiijtirfnrc of -. Ik (\ While, Moo- 

t 2 ;-ove, IV. U.S. Pat. SU.VtiUii. Nov. 28. 1905. 

’ruB melhod (It'scnbcd of making glass piales conHiHU in 
forming two or more glass sheets, which are depo.sited in 
Kiueession. one upon a supporling sui'fois* ami the other 
upon (hcMirsf Hhcet ; between those a metallie web or 
fabric niuv !«• iiderpo.sisl. and the RheetH <‘ompres.sed by 
iiieaiiH of a roller The «l«iins also im liide a machine Jor 
(tarrying out this proeess. whieh eoiisiKts of a conihmation 
of two or more paiis of rolls, each imir Ixiiig arranged to 
form u wluM'l. wi1l> a Us! or platen to receive the shoetK 
lorimal. Fitlier the pairs of rolls or the bed are movable 
leifttlve to cfti h other. The pairs of rolls are arranged 
to ilepoMt the oheot^J of glass in sueeiHslon on the Uxl. or 
on the previously formed sheet or shenlR. Moiins are also 
jirovnled lor int<ir{)o«iug a metallu* web or fabric between 
Hiu'ca.sNive BheeiH, an«l for compreHsing t.he HhootH hy meaim 
of a roll. -W. M. 


VtAlery hniHirta mlv Ihe fhntid ,S7uh >. iMimiig V\\»rld. j 
. Dct. 2. put.'). I 

’J’n.B imports <if pottiuv iido (lie Sljde.s in IPPl i 

wore valm«l at 11,270,241 dols , and (he production at 1 
25,158.270dols. - atotul of 30.428,r>l 1 dole. .Mterdoduotmg 
the e.vfKirts. then' ap|H'ar« a net eonsiimption of 
35,804,132 dols.. of which the donieHlle prodmdiou was TOdiO 
per cent, in 1904. os compared uiiU 70*56 per cent, iii 
1903, 72*91 \X‘T eoVt. in 1M;)2. 71*30 in IWl, 70-75 in 10(K). 
(KMMHn 1899. and’68*49 in JH9H. It will thus )«» w'en that 
tho grmbial iiicinaiM' of domestic pioduction as compared 
with consumption from 1898 to 1902 wasehei ki d in 1903 
by a fall from 72*91 to 70*56 per cent.; in other words, 
domestic production did not inert'oae as mj)iclly as impor¬ 
tation. IT.K.] 

EnOUWH PATJC8T. 

MmvheUtd MeUd 06;«cf«; Machi/ie for the Prodaciug of 

Cdound OrnamentationB on -. I. Uftonslor, Turin, 

Italy. Eng. Pat. 19,080, Sept. 21. PK15. 

On the KurfiMo of a horizontal clniin. eapalilo uf Isung 
rolfttwj ftt vttryiiig hj|n>e(la, uio niouuUxl a Mumbor of rings, 


Jdiihfi; .\funu/or/nrr <if — . B. (k White, Mos- 
giovo.JV. V.S. Put. SlTi.blO. Nov. 2S, 190.V 

This imthml uf niakiug glass platoH eoimislH in fotining 
and laying a glass shcAit upon a siiilahle surface, ami then 
leversing the direction of tho distributing ilovlce. that is, 
without disruption, depositing a second shuct upon the 
hrst. (ho resulting plate being com|xi»ed of a sluwt donbtod 
upon itself. Between tho sheets a metalbc web or'fabrio 
may bo mteiposed, and the shoots, or the shoetft an<l 
metallic web, may bo (^ompresHod by a jh'ohhiux' roll. 
The apparatus dosonbed includes a tneans of forming 
glass aWote, e.g.t a p»‘r ‘^f » supjMirt for tho 

shoots formed, uioans lining provided for imi>arting a 
backward and forward inovenHmt, either t^i the arrange- 
ineut for forming the sheets or to tho bed, for placing 
A metallic wob or fabric on the first sheet formed, and for 
eompniHaing the layers.—W. C. H. 

(fiaaB Sheets ; Mamjati^re V ——. J. H. Lubbers, 
Atkaheny. and 8. L. Bodliw. Berwyn, Asrigoors to 
WiiSow iiiMft Machine 0o.,Pittehwg, U.8. Pftt. 807,298, 
Dec. 13, IWa. 

Sbjc Eng. Pfttx *^ 2,066 of im i thwd.. 1906 . SKI*—X E,*®. 
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a. ix,—Bt7iLDiNo uAtmyas. cxayb, moetaes, a cements. 


Fbshoh Patsvt* 

BnamtUing Iron Objeett; Proces$ for -. R. F. Wagnor. 

Fr, Pat. 356,736, Aug. 7. 1906. 

Thw procftiw for enamelling iron obj<v*t« in haflixi on tlio 
employment of an alkaline-oarth phoaphato, in order to 
inoreaao the ivfractory projjertioB of tho enamol and to 
render it opaque. Mixtures of onainols contaming phos¬ 
phoric acid with enamels containing albvlinc-earth com- 
pounds are baked in order to bring al>out the formation of 
alkaline-earth phosplmtes during the baking.—W. 0. H. 


15^.—BUILDING MATERIALS, CLAYS, 
MORTARS. AND CEMENTS. 

Knomhii Patkni’.s. 

Bmda and Sfrc'-f/^ ; Mrfhod for I'n f^erring and Intfiroving 
the !:iurfaccn 'of MitcadamiHi'd —- 7 - and ntiny the 

Fnrtnation of i>usf rofidting from the Dininlnjration 
of Macadamiiied Surfarea. R. 1 ). de biebhalM'r. 
WoinbJpy Hill. Eng. Pal. I6.4(M), July 25. MK)i. 

SHttFr. Pal. ;ir>fi.;t.70of liHir.; tlii.H.J., 1005 , l:t07. - T.F.It. 

Wood ; Prorrsn of PiV})aring - for Polishing Purposes. 

(). 'Rohne and J. (J. Herrmann, l)ro.‘4<icti, (icrinany. 
Eng. Pal. 9496. May 5. 1905. 

A MiXTUiiK of an innolublc miiwunl H.jbKlanci' with an 
organic binding nmlorial and asinal) (pianlity of ptjlasHniin 
l»i«-hroinat(* is rubbed into the jiorcs of the wocai. The 
HUjM'rHiious powder is then romovc<t with a dry cloth and 
the Hiirfiw'c of the wmid treated as usual willi Khellac ibs- 
Holvod in KO per <‘ent. alcoliol. Suitable compositious are • 
For wood with largo fiorcs. e g., row' woo<l. 75 parts of 
plaster of Pans, brick ilust. clay. ; 25 parts of animal 
or vegetable glue, or dextrin ; and llvi* pai Is oi ])otassiiim 
bji bromntc, For wiuxl with fine pores, e.g.. walnut, KO 
parts of the mineral matO-r, 20 parts of (he binding 
material, and live parts of jiotassmm bichromate, lly 
adiling brick (Inst, &c.. the colour of the filling material is 
Nuitcil to that of the wood. —A. (1. E. 


Unitki) Statks Patenth. 

flricks^ TiftM, find ot/nr Jr/fV/c.y,* Apf)aratua for Pro- 

during Vitrified -. It. iJaggnIev. Pittsburg, Pa. 

U.S. J»«t., 805.702. Nov. 28, Um ' 

Moi.tkn slag is foil into moulds earried by a travelling 
eiidlesH chain ; covers for the moulds arc also arranged 
“ in travi'lbng series," each cover having in its middle a 
plunger for sliufiing the article to 1 h* forme*!, and being 
^of “ groaOir gravity than the pressure to l>e applied to 
the plunger." After the arlieieH in the mouUls have set, 
they are <Ielivercd by suitable eonvtiyiug incidutniKiii, into 
ail annealing chamber. Before passing into the annealing 
chamlier, a profp*ctive coating may bo app]je<l Ui the 
articles to prevent them from being cooled too rapidly. 

—-E. S. 

Kiln ; CemenUHuming -. (P J). Helmick. Fort 

Rusw'U, Wyo. V.H. }*at. 805,063, Nov. 28, 1005. 

By this invention the combination is claimed of one or 
more burning furna<*o.s, with one or more rogeneratora 
arranged below the fnrnaccui. A spirally-descending flue 
oonnecta the furnacefi with the regenerators, end con- 
® arranged between Hand the regenerators. 

Cm the pHiifdieraf attrfacn of this flue one or more afierturea 
are arranged, and adjaoeni to these are dnst-ooUeeting 
boaea, haring slanting fiot>r», and exit ofwningH. Between 


m 

the regenerators and the fumaoen are arranged Independent 
Hue oonnectiona, outside the spiral flue^ for returning the 
heated air to the material being treated.—|ir. C. H« 

Oemeyil; Process for ifanufacinring Pof&and - 
K. H. Hurry. Bethlehom. and H. J. Seaman, Catasanqua. 
Pa. U.S. Pat. 800,146. Dec. 5, 1006. 

Sbm Eng. Hat. 10,958 of 1001 ; this J., 1902, 1079.—T.F.B. 


Fbencjh Patkkts. 


Kilns for Jturnwg Pricks. A. A. Gery. Fr, Pat. 366,838, 
Juno 27, HH)5. 

'The kiln consists of one or more loifg channels through 
whl(*b the articles to bo biiriuxl aro conveyed, on carriages, 
from ono end to the other, aiul pass HucuesHivoly through 
the prooe.sHCH <if ilryung. Imafing. burning, and cooling. 
Tn starting tlu' kiln, a " graU'-carriajw ” i« required, pro¬ 
vided with a vorticwl refraistory WalTwhich just fite the 
ehnniiel, and ha.H a Jioatiug 0 |)ening in it. The 
mirldle portirin of the length of the kiln forms the 
burning zone, and is provideil with a series oi auft* 
ahly spimcd openings for tho supply of tiie 00 m- 
I bustiblo body. The fore-part of the ohannd serves for 
drying the bricks introduced and is provided with a 
idiimney, iiy wdiieh a ourrent of air is maintained through 
the oiianncl in the oppo.HiU) direction tt> that in which tho 
caiTiagos move. 'Phis ciincnt u# controlled by two senes 
i of vcrtii’al damperH. one b«5f«.»ro and ono liohind the burning 
j zone; the danijx^rs can Ik' adjuatixi to varying heights 
above the lino of the (Iooi'k of tho carriages, and wl^sn 
insorted to a (xinsiderablo depth, causi' tho air to pass to 
the boMom of the piles oi bricks. A W'cond chimney is 
provi<l(Ml further along the drying just in front of an 
afldili<mal dainix r. to misiiri' tfie removal of the moisture 
and jirevent eondensaliori on the •bricks. The latoriH 
walls of tho chaimclR in t he fore-part of the kiln, have deep 
longitudinal groovits, into which tho moisture escapes 
through ojMmiugM from tho main channels, the deepgrooviui 
being conti oiled by pings pf tho top, when* they pass into a 
fine whicli eomiiiiimeateN with tho evaporation chimney. 
Till' inv<*ntion iiu-lndoM tlio improved firocoRS of buralng 
bricks. which eonsisUm loading the kiln with unbnrnt 
l>ri< ks on eaniagew end t«i end. cauHiug a cm|rent of air to 
passm the opposiUi direction through the kiln, heating thd 
air that onUirs, lumibining this witli tlio jiroiliicts of 00 m- 
Imstion before it e-oirioK in contmd. with bricks which are 
advanced, in order l^o beat, t he-w just h> inoandescenoe; 

I the oombuHtiblo is supplieil to the bricks thus heated, and 
j coinbuMtion is maintained by the funviously nienlaimed 
current of nir, which is heated by tho burnt bricks as they 
pass to t lie roar end of the kiln. 'Pho bricks ore burned by 
direct contact with the eombuslibk, and tho bricks that 
enti r are drir d by indirr'ct <M)iil.a< t with the corabustibie. 

-VT. C. H. 


Agglmnerate for Honslruciiotud and Pidtlic Works. V. 
l^abour. Fr. Fat. 350.901. Aug. 12, 1906. 

Tub oomtwHinded material ritwcribtHlia'iaatlo by agglome¬ 
rating crystnllino or amorphous earbornndum with some 
binilirig agent ustwl in constructional wwk, such os the 
various kinds of cement-, .“fat" or hydraulic Uxne. 
asphalt, ifcc.—^W. C. H. 


; ProresM for Obtaining A rtifUiaUy the Colour 

whifh - aeguires im(k Age. H. Itommann, Fr. Pat. 

357,083. Aug. 21, 191)5. Uiulor Int. Conv., Aug, 22. 
1904. 

Hm Bng, Pat. 16,316 of ¥*)05 : this J., 1906. 1064.—T.F.B. 
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. X,--METALLURGY. 

Jron-Niekcl-MangancAe-CaThon Alloi/s^ H. 0. )!. Car- ; 
pontor, H. A. Hadlield, and P. Ix>ugmuir. Seventh 
llcporttothe AiloyH jleaearclj Ck>mniittee. Knirineeririir, ■ 
3905. 708- 7i:j; 745 -750 ; 779 - 784. 

The alluyH exainiiuid, contained tJie projiortiona of niekt'l, \ 
enrhon and mangaru'se shown in tlic* following tai))o;-- 


Maik. i Xickel. i (Jarbon.. j Munttdncpe 

INt cunt. Per cent I t’ur cunt 
">f 0-47 0-»:. 

1*20 0-48 , IJ-7» 

2•l.^ (J-44 0-82 

•l-2r> 0-40 0*82 

4-9r* 0-42 ' ]M)2 

»-i2 (b&2 ' 0.02 

7*05 0-42 ( 0.79 

12-22 ; 0-41 I 0-8.', 

16'»H I 0*45 i 0-82 
10*01 I 0-41 0-96 


They were prepared with SwediRh charcoal iron of 
special purity, this being molted along with the necessary 
ingredients, uiolccl and Swedish wliiU- iron. Tli»ni<ichaiU(;al 
t^^sts were carried out on t('8t pieces ])reparcd irom the 
alloys after the latter liad been heated to WKP C. 'I'bis 
t-eniperaturo is well above the critical raugc-s of tlie alloys 
and was therefore aeleclial as tin* nn»Ht suitable for 
“ normalising ” the alloys. 

MecfuiniMl Tests of 't)a' Forged AllotfS. —'I’fje results of 
the different mechanical tests show that, with inen-ase of 
nickel from nil up to 4 per cent., tlie effect on the nicchanical i 
properties is gnulual. 'J’he allcjys when under clastic! stress 
yield niore to the stress. Imt after fht' apparent yiehl 
iut is ])assed, the inaxiinum (tensile) stress increases, 
nearly all the test/, there wa.H a mon! or less pronounced 
kink in the curves between 0 and 4 piu- cent, of nh-kel. | 
Betwofui 4*25 per cent, and 4*95 per cent, of niekel, there I 
ifl a very sudden change in nearly all the propertif-s of tlie i 
ano 3 m, «M is shown h^ a rapid inerease of tho inaximuni { 
Btrosa (reaching i1« highest valin' in the alloy containing ! 
6*42 per cent, of nickel), a reduction of du(!tility and an ; 
incranac of brittleness. Thus, for industrial ni(5kel-iroii ' 
allo,^ there 4H “a danger limit for mckel content” at 
4J per cent., when carbon and mangancsf) an; nre.sent t^o : 
the extent of 0*44 and 0*88 |H*r cent, respetitlvcly. After 
tills sudden “ break,” tlie im-clianioal jiropj-rties again 
change more gradually as thi! piTcontage of inc.kel rises, > 
until about US jjor cent, is present; the brittle zone 
thus extends from about 5 to 15 pm- cent, of nickel. 
With still further increase, the change in projK-rtiea 
is more rapid, and in the reverse direction to the I 
preceding raphl change. Fig. 1, whicli shows the results i 



I of the bonding tests is roughly typical of the other curves 
) representing the mechanioal properties of the alloys. It 
; is pointed out that the alloy K, containing 10‘91 per cent, 
of nickel liad tho lowest yield point, and the highest elonga- 
tion and reduction of area of all tho alloys. 

Mvchnnxcal Propcrlits of the Cast AUmjs.—Th^ results 
obtained agreed generally with those given by the forged 
alloys, but tlie maximum tensile strength was shown by 
the alloy containing 7*95 per cent, of nickel. The thrpo 
alloyH F, (1, H, which in the forged condition are dis. 
tinetly brittle, sliow. in the ciwt ” norniRlisod ” state. 
I'longations of 0*2, 4*5 and 0*2 j>or cent, respectively. 

Pht/sind Chemical and Mctallographical Properties,— 
'rhe enrvcH representing the electrical roHistivity of the 
alloVM afford additional evidonoo of tho sudden change 
in tlie pro|s-i ties of tho alloys when the propfjrtioij of nickel 
reachoM about 4*25 per cent. Tho results of the magnetic 
t-estR sliow how closely the magnetic pcrmeabilFty is 
related te the structure of the alloy.' In Fig. 2, the rcHults 



60 go ‘ iOQ 

/ore*/. 


of the magnetic tests are given, together w’lth the stnuiturc 
of tho alloys. Detcrminatioiirt were also made of the 
amount of corrosion f»f tho alloys at tlio ordinary tem¬ 
perature in well-aerated fresh water, in sca-wabT. and in 
50 per cent, aulplinrio aeid. I'lie test-pieooH of metal 
weighed 70 -80 grins. ; the fresh water was nmewed 
every day. and the sea-water olice a week. Tho results 
are showm in Fig. 3. * 




Tho critical temperaturoa of the alloya on rising tem- 
; poratunw (heating curves^ and falling temperatures 
j (cooling eurres) are ahown in tho following tablo, alloya 
I hlo8. 1 and 9 being included for the purpose of ahowing tho 
, effects of carbon and manganese respectively :— 
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Mark. 


Percentasm 



Nlekol, 

j ('ftrhnn. 

MnuganeiH*. 

1* 

nil 

I 0*01 

trace 


0* 

t . 

; 0*47 

” 

I 

A 

.. 

0*47 

0*9.6 

( 

( 

B 

1‘20 

{ U*4H 

0*79 

•1 

V. 

2*16 

0*44 

0*83 

i 

I 

1> 

4-26 

0*40 

0*82 

f 

< 

1-: 

4*0.6 

! 0-12 

1-O.i 

1 

F 

8*42 

: o ..>2 

0*02 

I 

( 

G 

.7* or . 

0*43 . 

0‘70 


II 

12*22 

0*41 

0-M6 

i. 

.) 

ir>*08 

0-43 

0-83 

(' 

K 

10*91 

0*4 1 

0*90 

, 

Nlfkt'l 

0»*0 


_ 


i 


C'ritin&l on CooUng. 


900-764'’ 0. F.) 

TTO-OBB- C. (1418-1270* K.) 
'I'ompcrtiturp ftoady at 690* C. (1274* P.) 

700-658“ 0- (180H-1216* K ) ) 

T«‘i>ipcrature Hteady at 666* i'j. (1229° P.) \ 
687-648* (L (1268-1166**F) j 

Tinnperature steady at 649“ C. (1200* P.) | 
681-604" C. (1222-1119° F.) ) 

Tt'mperature §t«ady at 816° C. (1141* F.) | 
646-644° C. (1196-1011° F.) ) 

Quirkeiiltig at 681° 0. (1042° F.) ( | 

644-422^ C. (1191-791* F.) ) 

Quiokentug at 613° C. {»55“ F.) \ 

644-126^ C. (1191-257* F.) L 

Quickening at 171* C. (340“ F.) f 
500-^23* C. (032-263° F.) ) 

Quickening at 168 * C. (318* F.) % 

613-78° V. (966-172“ F.) > 

Quickening at 100° C. (212° F.) f 

823-146° C. (1153-300* F.) > 

Quickening at 240° C. (476* F.) c 

600-18r C. (1112-372* P.) > 

With no marked iiuickonliiK i 

03O-28O* C. (1180-630° F.) \ \ 

Quickening at 360' C (062" I’’.) j' i 


* Jiturniil of the Iron anti Steel hinlifi/(e, 1904, No 
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Critical Kani^efi on Hnatlng. 


729 766* <\ (1344-1391* F.) 
700-721' C. (1202-1330" F.) 
'884-721* C. (J327-1330" F.) 
634-705’ V (1173-1301" F.) 

034 093“ ('. (1173-1270' F ) 
022-8«4‘' C. (13 51-1203* F.), 

6K0 874' C. (1087-1246° F.) 
6h6-000° C. (1087-1220° P.) 
6M0-018' r. (1087-1141- F.) 
Noitiiiig foniid hetwtUTi 400 anU 
800“ C (7r>2^nKl 1472“ 

342 ('. til n (847“ F. to [71) 

232 unci 233. 


The inetulloj'rapliy of the alloys was also HtenUod and a 
aorh'H of piioto-miercij^raphs la givem. In the caao of 
alloy K, wliieh was the most suitahlo one for tlm pnr]»ose, 
tlio offecit of jneolmiiionl treatment on th«' Htructnro was 
Htndied muni fully. In the Uidreat-ed Htate. this alloy 
<}()nsists of lar^e polylnMira, hut rnoelumicail work of various 
kinds, which Btresses it l>eyond tile idastic hinit, cause's an 
entirely lu^w typcj of strticture to ap[)oar. 'Hie ])olyhodra 
even aftiT prolonged etching alwayrt a]>pc‘.ar white, whenms 
tlie new structural element invanahly appears dark 
after eteliiiig. Further, the change of strueturc ifcaecom- 
panied hy ilie appiniraina! of oiagneliMm. It wiS found 
tha.i this new struct.ure iiulius'd hy (a) forging, (/>) hendiug, 
and (c) compressing, w'liich deformed tlie test-liars, 
without fracturing them, can l»o nunoved, and the 
original Htnieture regeuerat(*d hy a sliort heat treat¬ 
ment at 800” • IXK)” (.1. Tlie structural changCM produced 
hy HtreHHe.s wdiich eauscil fracture, ant not oh easy ts> 
nunove, hut hy Mie treat,ment meiilio^l, there was an 
ajipriM-iahle n'viTsion, in paries, towards tlio iinginal 
polylu'dral Mlrncture, and it is probable that the resiora- 
lion WiMild hi^ rendered eomplete hy prolonged lieattreat- 
rinmt at a.hi»ut 000'' ('. 'rhese resnlta anj not in agree¬ 
ment with IhoMi' oi (luillel, who siaUnl that a steel w'luch 
haft om-e Imen i-lmtigisl from th<' pulvliedral to ilia 
martensitie. condition, hy whatever nietluxl, cannot ho 
regenerated either hy annealing rir quenching. (See thiH 
J., IKOn, OOo : 1898, 070 ; 1899, 48, 278, 087 ; 19(X>. 150 ; 
1902, 4H.7: 1903, 140, 213, 300, 42'3| S09. 911. 999.)—A. 8. 


Jron-Cnrhon Alloys ; JHagrmn of JCquilibrium of -. 

(1. (3iar]>y. Compl^'ft reiuh, 19(»5, 141, 948—951. 

Thb author ha.ft examined the effects of alow and rapid 
cooling on llu*. «amo alloy. He linds that if hut 
little ailiooii or manganese he prcflcnt, separation of 
graphite is never-observed unleua the total otiroon Ihj over 
2 per cent. An alloy with 2*9 per cent, of carbon showed 
no graphite when poured into a metal mould, but when 
allowed to cool slowly in the crucible, flhowed 2*21 per 
cent, of graphit.e; when slowly coolod to 1100° 0. and then 
rapidly cooled by plunging the crucible into water, the 
graph ite was 0*95 per cent. It seems that at the 1 oginning 
of Kididification, mixed crystals separate, and this gooft on 
till a eiit4)ciio of mixed crystals and oementito, or mixed 
cryatalft and graphite, is formed. T'hw is the condition of 
allo^ coolod rapitUy after complot^i flolidification ; but 
if the cooling he slow, the mixed <'Tystal8 disappear, 
oomentite or graphite separating above 70^ T., and pearlite 
}>elow that temperature. Tno solidification of the 
oomentite eutectic bemns at 1160^ C.. not lOfiff C., tliafc 
of the graphiie-euteoUc about 10®—15® higher; and on© 


or the othorjs formed according to tho conditions (espe¬ 
cially the rate) of the cooling, but never*l>oth successively. 

-J. T. D. 

Iron ami Sled Production tn 1904. Kug. and Mining 
J., J>eo. 2, 1905. 

Thb production of both pig-iron and stool was smaller 
m 1901, that of iiig-iron being 2*2 |>or cent. less, and that 
of steel 0-4 per cent, loss than iu 11M>3. The ratio of 
Hknd to pig-iron production increaftcd Hlighlly, from 0*77 
iu 1903 to 0*79 last year. The dccrcafic, t>oth in iron and 
8teel output, in 1904 was in groat part due to the smaller 
make in the United States. • 


Slrd Produclion of the World—Metric Tontt. 


(Tnlitid Hiatus,.. 

(jtermaay . 

Uiiitud Kingdom 
Aueitria-llungary 

hcilglutn . 

('uiiada ........ 

Franco . 

Italy . 

ItuaHla. 

H|)aln . 

Hweden. 

All othcra . 

'I'otal .. 


j 1003. 

1 1004. 

14.758.001 

13,746,051 

i 8.801,616 

8.030.291 

: 6.114,647 . 

6,107,309 

i 1,146.000 

1.195,000 

981.740 

1.080.860 

’ 181.614 

151,185 

1,864.620 

2,090.854 

1 116.000 

113.800 

1 2,410.939 

2,811.049 

1 199.842 

198,000 

; 817,107 ' 

S133.S22 

418,000 

416,000 

36.298,414 

88,160,320 


Pig-Iron Production of the World —il/r2ric l^ons. 



Unttud Statoa ... 

Germany . 

United Kingdom 
Austria-Hungary 

Belgium . 

Canada . 

Franco . 

Italy. 

Iliusia. 

Kpaln . 

Hwodoii.... 

AU others . 


, 18,267.400 
10.086,634 
1 H.952.183 
I l,3r>5,(H>0 
I 1,299.211 
289.886 
1 2.827.888 
I 28,260 
I 2,486.810 
380,284 
: 600.825 

I 625,000 


18,780,986 

10,103.941 

8.899.861 

1.380,600 

1,307,309 

274,777 

2,990,787 

27,800 

2,078,825 

375.250 

528.525 

633,000 


Total . 


47,113,730 


M.658.761 


There ui little change iu relative rank in tho two yearn, 
The throe ohief produeerK—tho United State*, (iernian; 
and (treat Britain—furniahed 77^2 per cent, of tl»o worM'a 
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pig iron, and 7G*9 cent, of tbo sieol last y»M. The , 
United State«!i alone made 36*4 per cont. of tho jng iron, I 
and 38*3 per cont. of the total stwd. (T.R.j i 

Odd '; ifiditbUily of - in ThiosulphMeg and Tlno- \ 

• fpanaie.n. H. A. White. J. CJheni. MetHll. end Min. 

Soc. of S. Afri(‘a, 1905, 6, IW J H. 

Solutions of FKxJiiim thioBulphaU', sodium Hu!|)hi<le, 
ammonium thkM;ya«jvU*, ftuTic wulpliaU-, or ferric cldoride, 
oeparatoly, and in the cold, ure prAi'ticalty witjioat aclion 
on gold (a boiling solution of ftTi'io chtaiido n oddy dis. 
boItoh gold); but sodiiiiii thiosuli)hati' and b'lric chloride 
together dissolve it, and the action <d aimnonium tliio- 
cyanate and ferric cldoride together is still Tnore rmirliod. 
Other oxidiHing agcnla a<ldc<| to the thiocyanate are hIho 
oflfeotive, hut none more so tlmn terhe salta. hlxin^ri- 
immtH in which gold was Hijs{>C‘nrlad ui tlicsc liifiiors for 
some days showed that the action gradually slackcnccl, 
no doubt from the eonversion ot tcrric inU) ferrouH salt 
and the consequent lack of oxygen, d'he presence of 
ferric salts from oxidation of pynles, and tlu' tormntion 
of thiocyanate's from cynnules, no doubt nccount lor the 
flow of gold from dumps, and t)u' cnriclniieiit of the soil 
below tjie heap, whiidi linve Ikjui Ircijuently observed, 
.By means of a process founded on this a^-tion of tlii*i- 
oyauates. it may l>c possible to recover considcrnhlc 
quantities of gold from old residue h( a).>s. -J. T. Ib 

Plalinuni; iSduhilUy of - in Siiljtlinnc .lad. M. 

lX'16pme. (>MWpte.H rend., 11105, 141. KK.’V- U»15 
Thx rapidity with wliieli cuncentrnled snl[ihunc ncid 
attacks platinum (this .1., 1005, 1302) vaiie.s gn‘atl\ wilh 
the oonuitioua of cxixirlment When (he eoneenliuteri 
acid is boiled with juaiinnin foil in a llusk (33^S' ('), it 
turns distinctly yellow in half an liour, an<l tlur pjjitinum 
dissolves at the rate of alsmt 0*01 grin, jici srj. dcni. per 
hour. In a basin or other op<*n vessel tlu‘ atliwK is much 
slower, liecause the tcnifsrratlire is k(‘pt down by cvapois- 
tion. In mixtures of 5(> grins ot Mujj>huric. acid with 10 
grms. and 2t) grnis. of potashinm sulplmtc, which boil 
respectively at 350'V-‘h'5^‘ >»^»d 305^—370"' (!.. tln» rates 
of attack are 0*04—(H).5 and 0*12 “0*13 gnu. juT sq.th in. 
j)er hour resjxictively. Trar es of nilrie ar id, up to 0-1 
})or cent., added to jnire sulphuric acid, do not scu.sibly 
affect tho rate of attaok, so that tlie attack of jilatmum 
by ordinary “ oommmnally jmre ” sniphnrir' acid is not 
U)^ attributed to tho traces of nitric lu-id whu'h It niuy 
eouULin. Ammonium sulphate oxeremes a luaikcd retaid- 
ing induonce; inde<;d. if to a sulphuric acid solution of 
platinum, ammonium sul))hHt'0 br; added, ami the solution 
boiled, prardically Uio whole of tlic platinum is precipitated, 
and no more ia found in solution until th<' wliole id the 
ammonium salt is destroyed. Spongy platinum is 
dioaolved more rapidly by suiphurir- ar-id tfian thr* coiujuu t 
motol, but the diflforeriuo is juobahly one of surfar-e only, 
and not due to any allotropic ddfercnco. 1’he rr'aotion of 
Bulidiuno acid on platinum is represoiUr'd by the cijualion 
4HgS04 + l*t = Bt(S04)o + -SO2 + dHgt); u platinic sulphate 
being formed.—J. J’. f). 

Copper /Smelting ; (hnulitutiou of MaUt« prodwid tn-. 

A. Gibb and K. C. Plul}). Tiann. Airier, lust. Min. 

JEag., 1906, JS’ov., 1193—1209. 

THa mattes produced in modern cojijstr-sinellmg vary 
in copper-content from 20 to 80 js'r cent., hut mostly 
ooDtain about 50 per ocni. Tlio amounts of arsenic, 
antimony, &c., oontainod m thc'rri arc usually so small 
that tb«y may be looked on us impurities siinply. tho 
esiiMitial eonstitutints l>eing <‘op]H‘r, iron, nnrl Kulphur. 
In modem praptioe, wlien* tho work is done m a blust- 
fumace, the fomacM^ atmosphere Is oxidising, an<l no 
reduction of iron occurs. Karnes are givr'n to tlio mattes 
according to thoir apjamrauce:—“(ki.arw imdul.’’ with 
36—65 ^s^r cent, of co])pi4r, hard, compact, riuU bron/vii 
colour, no vialhle metallic copper; “ llliu' metal," (>(> -70 
p«r cent', bluish purple, with visihio “moss copjHtr " ; 
“white metal,” 70 — 70 per cent,, white, imcvenli plater! 
4ip)X»arftMce, usually homogeneous 78—81 pu cent., 
various namoft (e.y., ” pimple metal,” “ eloac rt'gule,” 
“ spongy rogule,” Ac., according to appoaranoe), show 
metallic nopper in eonMderable proportion. 


Tho authors find that, after determining the ultimate 
composition of a matte, its OTOximatc constitutidn^ can 
in most cases bo determined uy the reaction upon it of 
solution of silver nitrate, from which metallic copfxir 
Rcparates silver, cuprous sulphide, silver and silver sulphide, 
cuprous oxide, silver auti basic copper nitrate, while 
toiTou.s sulphirle is without action upon it, and iinm acts 
so slowly tliat its rr'ection in any short time is negligiblu. 
i Airled by thi.s morie of analysis, they lind that:—(1) 
i OiiprouH siilphirlc is the only compound of commr and 
sulphur slahlc in the moltert oondition ; it will dissolve 
neithor copiicr nor sulphur; (2) Fi'rrons sulphide is the 
only stahlo <•oruls)Ulld of iron and sulphur; it will take 
up no more sulphur, but miirdi more iron, which, however, 
forms on cooling n solid solution, nnrl not a compound; 
(3) Iron will dcfomposc cuprous sulphide, and the action 
is roviuHiblo, crpiilibrinin rjcourring when the mixture 
fontairiH shout 3d jk'i- cruil. of icnous siilphuh*; 14) 

! Ferrous sulphidr- rliwsolvcs largi! ((uantiticS of njotnllio 
■ copjMir, uhich remains in sr'lirl solution on r*ooling: 

; (5) Cuprous and ferrous sulphirlr's an* luisnhlf in all 
I jiropoitions, but tho mixiun' of highest m. pt. 

! 1121*^ “while nu’tMl." r'oalaiuing 0(t pm- iruit. of 
' rniprouH fuilplmlc. apiMsys Ut he a riunpounrl. ot^uS.FcS. 

An exunuriHlirm of nuttlos r-ontHining rising uuionnis of 
I coopt'i’ .slmwrsl thiit (hat correspimdiug to white iim'UiI 
i contsmed n<) metallic I'opjicr, hut alt the others ^•ontalurMl 
; it, the riuanlity iiuTinising as the composition of the matte 
; rlevi»itt>d fui-tlu'c Iroin that of wiuto inctal. While, 

1 however, thosi- contaiuiiig white metal aiul eXrs-.ss of 
' fon'ou.s sulfihirle ooiitainerl the uietallir' copp«*r in solution, 
tiiosr* oontiuniiigtiyvjjiUi motnl and eti'ess of r-ujirous 
f sulphide hi'Irl it uiCchaiiK'filly, for wluai tlmv va w' inelhal 
' in ft crucible out' of contact with air. a hiitlon of inclaDic 
copjsir gradually coll(>r‘t-r‘il at tliri fioltom, and was found 
' on cooling. Tlu'se mattes all contain<*ri small amounts 
of cuprous oxide, but none whm iouiul in the imiltes with 
e.xcess of A'lious sulplude, I'lir’sr.* rr'.sijits werii coii/irmi'd 
hy the jniciograplne examimdion of the mattes. afu*r 
r*tchmg with silver nitrate or potasHium cyanide. Metallu* 

! copper simuiis. themlurc, to Is* forinorl fiom cuprous 
sulphide, but not from whit*: metal, and is thus only pi'o- 
duced from a white metal matte as the white metal is 
' broken u]> by oxidation and M'fiarates cuprous sulphule. 
The ('fleet of ordinary impuritii's in matU's is to displiu'i' 
.sulphur lu comhination with iron, and thus, by leswiiing 
. tiu* aiiioiiiit of tci^ouB sulphide present, lessen the amount 
' of white metal that r'an be formed, and lu.ince facilitate 
the sejiaration of mctuUie ooppr't* from a iiml-to of given 
cop|>or content. An ordinary impure matte eontuimng 
: antimony and arsenic, witJi 72 p(w cent, of I'oppir, Is 
made up of 14 per cent, of r'liprous sulpludo nnrl 83 |»cr 
' cent, of whiUi metal; whilst a pni'c matte of the same 
! coiqier oonleiit consista of only 2 <*enl. of cuprous 
I .suipliide anil 97 fior cent, of wlnte nu'tal. Indiislrial 
pratitice bears out the view that the copjHir is more readily 
! sepHiated from h matt<#wh<'ti it contains a certain amount 
j of iinpuritlr-H,—,1. T. 1). 

j Alnminiujn ; Action of SUieon on Pure and Impure -. 

I K. Vigouroux. C’omptiss itmd.^ 11K)5, 

I 14J, 951-953. 

j PuEB silicon and aluminiimi, whether fused together, 
i or w’licthi'r t he silicon l>e formed from silica )>y tho thermite 
I process in proHonce of excess of alumipium, refuse to 
i combine, but when they an* in presem*© of a thirrl metal, 

I ddiible silicidcK of aluminium and the nudal, or 
; of tho metal, arrr formed. Thi'so are <|elitiitc, 

I crystaUino subfiliiiices, w'ith metalho lustre, dense, hoj'd, 
i and brittle ; some are attacked by dihiUi aeids, but most 
1 of them resist all acids, oven w^icn coueeiitratod, save 
; liydrofliioric acid, and none of them ia affeciod by aoluti^onii 
; of alkali. They are formed by heating the threo elements 
1 togelher in an atmosphere of hydrogen, or by the thermiUv 
I method from mixtiiros of silica and metallic oxide, using 
; (‘Xc(*SH of aluminium, or by acting with alumioiiim on a 
I mixture of tho metal or its oxido or oulphide with potos- 
' sium ftUtcofluoride. Tii view of those f^te, ('lay vckscU 
: should be avoided in the |wo])arat4(m of inetal© which can 
form alumiooi^Hoidei (and praotically all save lead, tin, 
; and antimony do form them). —J. T. D. 
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Ma^gatieat DepoaUa in Cape Cohntf. Boftrd of'Trade J., 
Dec. 21, 1906. 

The disoorerv of rich depoiito of manganeeo ore in reported 
in the Paarf district, aituated at about 86 miles from 
(^pe Town on the main railw'av line to the Orange River 
Colony an<l the Trannvaal. Inu ore obtained is Hlatod 
to be of a quality as good aa any yet diKcovered in South 
Africa, and compares favourably with that ol^tained in 
Southern KusHia and Japan. An analysis of the ore 
taken from the aurface showed it to contain 71*6 i>er cent, 
of Uianganeae dioxide, and it is cona(<>quently coneidered 
of a Buitablo quality for export. The (jovemmeni 
analyst foqnd 66 ‘(» |>ov cent, of manganese in the apcHunien 
aubmitted to him. IT.R.] 

Mineral J)rj)oaii3 in Cwnberiand. Clieni. Trade J., 
l>oc. 10 . 1906. 

A NJ 5 W dieenvory of wolfr(im, also Scfuwdito (tungstate of 
ia rejM>rted in the llorrowdalo district of Cumoorlntid. 
The inagJiesian liino'^toue deposilH near Whiteluiven are 
to be ivoimukmJ nt an early date. (Creator n<-tivj(y ih 
now iMiirig shown in blende and load mining m (timber 
land tlian for some years past, and tlic old loa<l iiiinoH of 
the Pennine ranges nt Westmoreland are Ixdng nio|M‘netl. 

IT.K.l 

(Krygen : Determimiiion of - in Copper. 

L. Arohbutt. XXHT.. page 42. 

jS’/VjVow DeierviindHon of - in presence of Silico. 

M. Philips. XXnr. page 42. 

ENGI.iail PaTKNTft. 

Ores nr like ^f(Ue.rial: Apparalns for Use in iSepnrating 

Certain Constitnenis of Svhdinded -. |>7o/<dir»» hy 

iiivaiiH of n Vnemnn.] I‘\ K. Klmon% latndon. Kng. I 
Pat. 29,2S2, Dec. 31, lli04. | 

'I’lfM apparatufl eonsbtls of a vohhcI, the horizolital ctc-hn- I 
HiTtiou of wlii<‘h diminiHln^K in aitui from below n]iwards. | 
c.f/., in a vat with conical cover. This cover has an ! 
outlet at t!ie top communicating with a c.hamlH*r, pr<'- i 
ferably of glass, from which the air is exhausted, and also ! 
with a pi]H‘ dipping into a vat, through which piiM>, lirpiid I 
and any floaPsl material e 8 ca] 3 e 8 from the main vat | 
At tile bottom of the iin^n vat there is a cinmmferentjal 
trough with an exit pipe dipping into a small vat: through • 
thia pipe liquid and uniloated material escajie from the 
main vat. The tnalerial in the latter is kept in motion 
by a rake or stirrer on the bottom of the vat; two of the 
t 4 ^<^th of the stirrer also tUp into the circumferential 
trough. From a third smaller vat the ore, in the state of 
pulp mixed with water, is fed into the inam vessel tliroiigh 
a siphon or other pipe at such a rate tliat sumo of tliu 
litpiid must overHow through the ofienlng nt tJie top of 
this vessel. The latter may bedieatod, it necessary, by 
a jmiket or by coils placed inside. If the electrolytic 
process ilcHcribod in Kug. Pat. 13,578 of 1904 (this j., 
1905. 982) is to bo used, the vat is made of ('oiuluctiiig i 
matoi'ial and forms one clccfrcKle, whilst the 8 llrr(*r, I 
whi(5h in this case is insulated from the vat, forms the | 
other. 'J’he length of the inlet and exit pijies must be i 
calcliiateil so as to work with the reduced pressnro inside I 
the vat; otherwise, vnlvtw, &c., may be used.—A. <1. L ! 


Iron Treatment of Ohromiferoua —* H. H. Oompbilf, 
Staton, U.8 A, Kiig. Pat, 12,662, Juno 19. 1906. 
Sbk U.S. Pat. 796,103 of 1906: this J., 1906, 898,—T.P.B. 

Aluminium or its AUoys; Profess for Gating -.21—. 
A. P. Dothios, IvTy-Port, France. Kng. Pat. 16.649, 

I July 31, 1006. Under Int. Conv., Sept. 27, 1904. 

I Thb aluminiuin or alloy is oast in a metal mould, pre« 
ferably qf cast-iron, previously htuit.ed to a temperature 
above the fusing point of the aluminium or alloy, and the 
whole is then allowed to cool slowly and gradually, whereby 
the riictal is caused to fit the mould exactly.—A. 0, L 

Unitmu Htatbh Patenth. 

I Steel; Apparatus fur Making -. F. R, young. 

Canton, Ohio. U.S. Pat. 801.500, Oct. 10, 1906. 
The invention relates to a convertor for the manufacture 
of tnalloable iron or stoc! from molten iron. The con¬ 
vertor consisto of a vcshcI huiger in one direction than in 
the other, and wider in tlio middle than at the ends. It 
is lined with refractory material sgcli as fire-brick, and 
th(» 1of» is covered over by fire brick slabs set on edge. 

I At one end of the converbu* is an oj3ening into which toe 
I blast.pi|»e is insertod, and nt (he iipposite end is an oEtlet 
! opening, preferably about (lie same sixe as (he inlet; 

! both of the openings an> located at or nosr the surface of 
i (he molu6t iron (tontnined in the converter, and the 
cover of the ooriverter 4 k only a short distance above 
this 8iirfac(«. 'I’Im' object of the inventum is, it is stated, 
to oxiduw* th(4 iijultoii metal slowly, more jsfpfeotly and 
without agitation, and to utiliBo the blast for removing 
the slag fr<m> the Hurfaec of the metal; and it is elalm^ 
that in the a})paratuH described, all the distinotive fciatures 
of tfio HcsHerncr. the hand-puddling and oiien-hoarth 
proccMMcs can be combined. 'Die method of working, 
which has been claimed in a separato patont (see U,S. Pat. 
724,770 of 1903 ; this J., 1903, 567), consists in projecting 
1 he blast, which can Ikj mode oxidisgig, reducing or neutrS 
nt- will, under constant pressure direct ly acro#i» the antiru 
surface of the molton metal, whctrtdiy all slag or Bcoria 
is removed by the blast os soon as it rises; setting the 
metal into a rolling motion by the mechanical action ^ 
t he blast on its Hurfa<5e ; aiul “ hohiing the air in close 
(contact with the metal in projiortion to the preasmvj of 
t he blast.”—A. S. 

Steel,- Manufacture of -. H. W. l.rfi«h. Assignor to 

the narr<at-(!romw<ill KngiiuH'ring Co., Cleveland, Ohio. 
U.S. Pat. 805,563, Nov. 28, HH)5. 

Srk Rng. Pat. 8026 of lOtKi; this J., 1904, 325.—T. P. B. 

Steel: Man-ufaeture of -. M. W- I>ash, Cleveland. 

Ohio. U.S. Pat.. 805,564, Nov. 28. 1906. ^ 

See Rng. Pat. H026 of 1903; this J.. HMM, 326.-15,8.’^ 

CaHt-Sted Ingots ; Process of terfexting ——. R. W. 
Hunt, Chicago. U.S. Pats. 805,728 and 806,7^, 
Nov. 28. 1903. 

Kkk Rng. T»at. 23,821 of 1903; this J., 1904, 374.~-T. F. B, 

Iron ; Method of Producing -. B, Baggidey, Pitta* 

burg, Pa. U.S. Pat. 805,836. Nov. IWW. 


Blast TurtiaceSt Converters, or the like ; Means for Treating 

Air for Supply to -. E. Hesketh, ^London, and j 

F. A. Willcox, Sunderland, Durham. Eng. Pat. 3420, 
Feb. 18, 1905. 

For the purpose of drying the hot air coming from the 
blowing engines, the air is jiassed up a vertical cylindrical 
vessel In which it meets a spray of cold water or other 
liquid, wliich oscajKw at, the bottom through a trap, whUst 
the air is ma<lo to pass tan^ntially uirough another 
vessel, toe drops of condensed moisture being deposit^ 
on the walls of this voMiel, whilst the air leavaa by a 
central pljx), on its way to the heater and blast-fumaoe, 
Ac. The first cylind«p may be fitted with baffle-plates, 
and two, or more, voasels may be used in oon|unoto>n so 
as to efieet the cooling in stages.—A. €K L, 


Titk furiiOM from im^talhirgical furnaces, in which otos or 
iiialtcK (K)ntaining iron and sulphur arc tniatod, are passed 
through a Mueim of combustiblo matorial, which thereby 
iKHiumoK cnerusUHl with substances conjoining iron and 
sulphur. The screen is subsequently burned to suhBme 
the sulphur, and the iron is recovered from the ttwidue, 

—A. 8. 

Irtm ; Oompoufid for Hardening -. C. A. Bums and 

0. K. Raab, Pittsburg, Pa. U.S. Pat. 8{)«,066, Nov. 28. 
1905. 

The compound contidnii sodiuni chloride (3 |mrta}/idiiili 
(3), • ammonium carbonate (3), potafuriuta ottboAfl4e 
(** salt of tartar ”) (3), potassium cyanide (li, potaasitna 
nitrate (3), potassium femeyaoide (1), ana potaaihita 
ferrooyanide (I part).—E. S. 
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pig iron, and 7G*9 cent, of tbo sieol last y»M. The , 
United State«!i alone made 36*4 per cont. of tho jng iron, I 
and 38*3 per cont. of the total stwd. (T.R.j i 

Odd '; ifiditbUily of - in ThiosulphMeg and Tlno- \ 

• fpanaie.n. H. A. White. J. CJheni. MetHll. end Min. 

Soc. of S. Afri(‘a, 1905, 6, IW J H. 

Solutions of FKxJiiim thioBulphaU', sodium Hu!|)hi<le, 
ammonium thkM;ya«jvU*, ftuTic wulpliaU-, or ferric cldoride, 
oeparatoly, and in the cold, ure prAi'ticalty witjioat aclion 
on gold (a boiling solution of ftTi'io chtaiido n oddy dis. 
boItoh gold); but sodiiiiii thiosuli)hati' and b'lric chloride 
together dissolve it, and the action <d aimnonium tliio- 
cyanate and ferric cldoride together is still Tnore rmirliod. 
Other oxidiHing agcnla a<ldc<| to the thiocyanate are hIho 
oflfeotive, hut none more so tlmn terhe salta. hlxin^ri- 
immtH in which gold was Hijs{>C‘nrlad ui tlicsc liifiiors for 
some days showed that the action gradually slackcnccl, 
no doubt from the eonversion ot tcrric inU) ferrouH salt 
and the consequent lack of oxygen, d'he presence of 
ferric salts from oxidation of pynles, and tlu' tormntion 
of thiocyanate's from cynnules, no doubt nccount lor the 
flow of gold from dumps, and t)u' cnriclniieiit of the soil 
below tjie heap, whiidi linve Ikjui Ircijuently observed, 
.By means of a process founded on this a^-tion of tlii*i- 
oyauates. it may l>c possible to recover considcrnhlc 
quantities of gold from old residue h( a).>s. -J. T. Ib 

Plalinuni; iSduhilUy of - in Siiljtlinnc .lad. M. 

lX'16pme. (>MWpte.H rend., 11105, 141. KK.’V- U»15 
Thx rapidity with wliieli cuncentrnled snl[ihunc ncid 
attacks platinum (this .1., 1005, 1302) vaiie.s gn‘atl\ wilh 
the oonuitioua of cxixirlment When (he eoneenliuteri 
acid is boiled with juaiinnin foil in a llusk (33^S' ('), it 
turns distinctly yellow in half an liour, an<l tlur pjjitinum 
dissolves at the rate of alsmt 0*01 grin, jici srj. dcni. per 
hour. In a basin or other op<*n vessel tlu‘ atliwK is much 
slower, liecause the tcnifsrratlire is k(‘pt down by cvapois- 
tion. In mixtures of 5(> grins ot Mujj>huric. acid with 10 
grms. and 2t) grnis. of potashinm sulplmtc, which boil 
respectively at 350'V-‘h'5^‘ >»^»d 305^—370"' (!.. tln» rates 
of attack are 0*04—(H).5 and 0*12 “0*13 gnu. juT sq.th in. 
j)er hour resjxictively. Trar es of nilrie ar id, up to 0-1 
})or cent., added to jnire sulphuric acid, do not scu.sibly 
affect tho rate of attaok, so that tlie attack of jilatmum 
by ordinary “ oommmnally jmre ” sniphnrir' acid is not 
U)^ attributed to tho traces of nitric lu-id whu'h It niuy 
eouULin. Ammonium sulphate oxeremes a luaikcd retaid- 
ing induonce; inde<;d. if to a sulphuric acid solution of 
platinum, ammonium sul))hHt'0 br; added, ami the solution 
boiled, prardically Uio whole of tlic platinum is precipitated, 
and no more ia found in solution until th<' wliole id the 
ammonium salt is destroyed. Spongy platinum is 
dioaolved more rapidly by suiphurir- ar-id tfian thr* coiujuu t 
motol, but the diflforeriuo is juobahly one of surfar-e only, 
and not due to any allotropic ddfercnco. 1’he rr'aotion of 
Bulidiuno acid on platinum is represoiUr'd by the cijualion 
4HgS04 + l*t = Bt(S04)o + -SO2 + dHgt); u platinic sulphate 
being formed.—J. J’. f). 

Copper /Smelting ; (hnulitutiou of MaUt« prodwid tn-. 

A. Gibb and K. C. Plul}). Tiann. Airier, lust. Min. 

JEag., 1906, JS’ov., 1193—1209. 

THa mattes produced in modern cojijstr-sinellmg vary 
in copper-content from 20 to 80 js'r cent., hut mostly 
ooDtain about 50 per ocni. Tlio amounts of arsenic, 
antimony, &c., oontainod m thc'rri arc usually so small 
that tb«y may be looked on us impurities siinply. tho 
esiiMitial eonstitutints l>eing <‘op]H‘r, iron, nnrl Kulphur. 
In modem praptioe, wlien* tho work is done m a blust- 
fumace, the fomacM^ atmosphere Is oxidising, an<l no 
reduction of iron occurs. Karnes are givr'n to tlio mattes 
according to thoir apjamrauce:—“(ki.arw imdul.’’ with 
36—65 ^s^r cent, of co])pi4r, hard, compact, riuU bron/vii 
colour, no vialhle metallic copper; “ llliu' metal," (>(> -70 
p«r cent', bluish purple, with visihio “moss copjHtr " ; 
“white metal,” 70 — 70 per cent,, white, imcvenli plater! 
4ip)X»arftMce, usually homogeneous 78—81 pu cent., 
various namoft (e.y., ” pimple metal,” “ eloac rt'gule,” 
“ spongy rogule,” Ac., according to appoaranoe), show 
metallic nopper in eonMderable proportion. 


Tho authors find that, after determining the ultimate 
composition of a matte, its OTOximatc constitutidn^ can 
in most cases bo determined uy the reaction upon it of 
solution of silver nitrate, from which metallic copfxir 
Rcparates silver, cuprous sulphide, silver and silver sulphide, 
cuprous oxide, silver auti basic copper nitrate, while 
toiTou.s sulphirle is without action upon it, and iinm acts 
so slowly tliat its rr'ection in any short time is negligiblu. 
i Airled by thi.s morie of analysis, they lind that:—(1) 
i OiiprouH siilphirlc is the only compound of commr and 
sulphur slahlc in the moltert oondition ; it will dissolve 
neithor copiicr nor sulphur; (2) Fi'rrons sulphide is the 
only stahlo <•oruls)Ulld of iron and sulphur; it will take 
up no more sulphur, but miirdi more iron, which, however, 
forms on cooling n solid solution, nnrl not a compound; 
(3) Iron will dcfomposc cuprous sulphide, and the action 
is roviuHiblo, crpiilibrinin rjcourring when the mixture 
fontairiH shout 3d jk'i- cruil. of icnous siilphuh*; 14) 

! Ferrous sulphidr- rliwsolvcs largi! ((uantiticS of njotnllio 
■ copjMir, uhich remains in sr'lirl solution on r*ooling: 

; (5) Cuprous and ferrous sulphirlr's an* luisnhlf in all 
I jiropoitions, but tho mixiun' of highest m. pt. 

! 1121*^ “while nu’tMl." r'oalaiuing 0(t pm- iruit. of 
' rniprouH fuilplmlc. apiMsys Ut he a riunpounrl. ot^uS.FcS. 

An exunuriHlirm of nuttlos r-ontHining rising uuionnis of 
I coopt'i’ .slmwrsl thiit (hat correspimdiug to white iim'UiI 
i contsmed n<) metallic I'opjicr, hut alt the others ^•ontalurMl 
; it, the riuanlity iiuTinising as the composition of the matte 
; rlevi»itt>d fui-tlu'c Iroin that of wiuto inctal. While, 

1 however, thosi- contaiuiiig white metal aiul eXrs-.ss of 
' fon'ou.s sulfihirle ooiitainerl the uietallir' copp«*r in solution, 
tiiosr* oontiuniiigtiyvjjiUi motnl and eti'ess of r-ujirous 
f sulphide hi'Irl it uiCchaiiK'filly, for wluai tlmv va w' inelhal 
' in ft crucible out' of contact with air. a hiitlon of inclaDic 
copjsir gradually coll(>r‘t-r‘il at tliri fioltom, and was found 
' on cooling. Tlu'se mattes all contain<*ri small amounts 
of cuprous oxide, but none whm iouiul in the imiltes with 
e.xcess of A'lious sulplude, I'lir’sr.* rr'.sijits werii coii/irmi'd 
hy the jniciograplne examimdion of the mattes. afu*r 
r*tchmg with silver nitrate or potasHium cyanide. Metallu* 

! copper simuiis. themlurc, to Is* forinorl fiom cuprous 
sulphide, but not from whit*: metal, and is thus only pi'o- 
duced from a white metal matte as the white metal is 
' broken u]> by oxidation and M'fiarates cuprous sulphule. 
The ('fleet of ordinary impuritii's in matU's is to displiu'i' 
.sulphur lu comhination with iron, and thus, by leswiiing 
. tiu* aiiioiiiit of tci^ouB sulphide present, lessen the amount 
' of white metal that r'an be formed, and lu.ince facilitate 
the sejiaration of mctuUie ooppr't* from a iiml-to of given 
cop|>or content. An ordinary impure matte eontuimng 
: antimony and arsenic, witJi 72 p(w cent, of I'oppir, Is 
made up of 14 per cent, of r'liprous sulpludo nnrl 83 |»cr 
' cent, of whiUi metal; whilst a pni'c matte of the same 
! coiqier oonleiit consista of only 2 <*enl. of cuprous 
I .suipliide anil 97 fior cent, of wlnte nu'tal. Indiislrial 
pratitice bears out the view that the copjHir is more readily 
! sepHiated from h matt<#wh<'ti it contains a certain amount 
j of iinpuritlr-H,—,1. T. 1). 

j Alnminiujn ; Action of SUieon on Pure and Impure -. 

I K. Vigouroux. C’omptiss itmd.^ 11K)5, 

I 14J, 951-953. 

j PuEB silicon and aluminiimi, whether fused together, 
i or w’licthi'r t he silicon l>e formed from silica )>y tho thermite 
I process in proHonce of excess of alumipium, refuse to 
i combine, but when they an* in presem*© of a thirrl metal, 

I ddiible silicidcK of aluminium and the nudal, or 
; of tho metal, arrr formed. Thi'so are <|elitiitc, 

I crystaUino subfiliiiices, w'ith metalho lustre, dense, hoj'd, 
i and brittle ; some are attacked by dihiUi aeids, but most 
1 of them resist all acids, oven w^icn coueeiitratod, save 
; liydrofliioric acid, and none of them ia affeciod by aoluti^onii 
; of alkali. They are formed by heating the threo elements 
1 togelher in an atmosphere of hydrogen, or by the thermiUv 
I method from mixtiiros of silica and metallic oxide, using 
; (‘Xc(*SH of aluminium, or by acting with alumioiiim on a 
I mixture of tho metal or its oxido or oulphide with potos- 
' sium ftUtcofluoride. Tii view of those f^te, ('lay vckscU 
: should be avoided in the |wo])arat4(m of inetal© which can 
form alumiooi^Hoidei (and praotically all save lead, tin, 
; and antimony do form them). —J. T. D. 
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vidod on its exterior with longitudinal ribs parallel to the 
shafi The annular apace within the drum ih divided into 
compartmenta by radial partilionn, and the outer wall of 
the arura line openings or tay^ros between the hmgitudinal 
ribs. Into each t>}»en end of the drnni projecta ti. conical 
oaaing, throngli which pnascs a nipt* ending in a perlorated 
ring opposite the end of the ilruni. The inolU“n slag is 
delivered through a shoot ilimotlv from the hlast fnrnat'e 
on to the outer surfaew of the drum, whM*h is nuido to 
rotate at great sjXMid. Aqiieoiis solutions nre forced, umler ; 
jn-essuro, through tin* pi|K?s and |»crforaf(*ii rings into the ' 
conipartmenU within the drum, whence, mixed with ntr, i 
drawn in through the conical oasnigM, they msu»* tliiongli ■ 
the openings in (he outer wall of the dntin, and effect the 
granulation of the slag. It is stall'd that, the small pro- 
jKirtion ot water in the aqueous solutions is immeilmtelv 
vaporised, ami that the grannlaU'd shig does not’ lu'eil i 
siihsetjuent drying.—A. S. 

Furnact '; lintartf - for thu Pnxluriion of f/as, or for ' 

lt(xi«ting \ Orc'% rf*o.|. N. E. Sieurin. Er. J*at. 11515,til.5, ’ 
Aug. 3, 1005. IJ., page II. 

Ores; Process and Ajyjmratus for the Mec.hniicid Pre- J 

paration of Powdered -. F. WimnuiuHen. Fr. Pal. ' 

357.120, Aug. 22. 1905. 

Thjs finely-powdered ore is (^arnetl by a current of air or 
gas into a hollow cylimh'r or drum rotating rapidly on a 
liorizontal, inelined or vertical axis, or into a fixed <lrnm 
in which a shaft carrying hlades or wings is rapidly 
rotated. J'hc lieavv particles ot or<‘ are thrown against 
the inner wall of tin* drum, whilst, the lighter particles 
aro carritsl away, entrained hy tlie air. 'I'lie air i-haruial 
with the ore may be pnHsed through tv^o or nmre rotating 
drums in Huecessioh rotating at different sjK*eds. or the 
centrifugal fon*e may In* varied in other ways. Claini 
is also madi* for the introduetion ot a liquid sm-li as \vat<“r 
into the drum or drums, to assUt in retaining the heavy 
particles on tln^ wall of t he latter, oi' it may Is' introilui-eil 
111 suftieient quantity to contmuoimly remove the ln*avy 
particles.— A. S. 

XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(J.) - EEiaTH{)-aHE,Ml8'rHY. 

Nitrogen; J'tdiftation of Almoftphcrir (). .V. Witt. 

Cliein. Ind., 1005, 28. 000 707. 

Tiiw author reviews the processes whic-h havi* lieen devi'ied 
for the utilisation t>f atmotipheri*-. nitrogen. Frank’s 
method (this J., 100.3, 800) Hppear.s to have met vith a 
cortniii amount of Biioeess, but it depi'iids ujmui the cln'aj) 
production of electrical power and also of jnni! nitrog(*n. 

At the present time the most promising proccHs ajipears 
to be that of Birlceland and Eyde (Fr. Pat. 335,()02 of Jt*03 ; 
U.S. Pat. 772,802 of 1904, and Eng. Pat. 3525 of 1005; 
this J., 1904, 193, 1007 ; 1905, 895; alsti this J., 1904, 
1096), which is in ojieration at Ts'otodden, Norway. ’ The 
nitrogen compounds are absorbed in towers, and the weak 
acid 18 used over and over again in the towers until it 
attains a Btrenkth of 50 |)or cent. The gascH, leaving tb<' 
abaoibing towers, are next passed through milk of lime and 
then over dry lime, ealcinm nitrite being chiefly produ<*ed. 
This is treated with nitric acid, and tlie nitrons acid 
evolvgd is oxidised, the nitric a< id formed being absorlMul 
in tho absopbing-t/oweiu. At present, the whole of the nitric ' j 
acid ia fixed as ealcinm nitrate. (For the utiliHatiou of ^ 
calcium nitrate as a fertiliser, see this J.. I9t»5, H2S, 1215.) | 
Ill accordam^o w'ith a suggestion by H. Messel, the normal 
calcium nitrate is convei^'d by addition of quicklime or i 
calcium Bulphate„into boaienitrate, wliich forms a priieti- 
cally non*hygro 80 opic m^wder of grcjitvalu<''as a fertiliser. 
The dual product may, however, he ohtaim*<J mm nitric acid, i 
or other nitrates, or nitrites. The daily tiroduidion uow ; 
amounts to 1500 kiloB. of anhydrous nitric acid, and an out- ’ 
put of 500— 6(X) kUoB. of nitric acid per kilowatt- 3 )tiar oan j 
be regularly mMntained. The production will tie greatly i 
increased a« more water-power ia brought under, control. \ 
The total amount of water-power avaUuble for tlio pro¬ 
duction of electrical energy is estimated at oTer | 


350,000 h.p., and it is stated that it will be poseible to 
generate efbotrioal power at the low price of ld.12 per 
I horse-power year.—A. S. 

; Armnonirt ; Klectrolgtic OrideUion of - and its Depen* 

denci’ on the of the Amde. E. Miiller anti F. 

8pit7.cr. Z. Klcktrochorn., 1005,11,017 -931. 

AgiTKons Holutions of ammonia containing sodiiim 
hydroxidi* were suhmith*d to olcctrolysw in cells in wluch 
the anoiXi and cathode cluimbiirs werw separated by a 
<iia))iii'agm. In some cases metallic salts were added to 
the anodo sohitioii. Tfie main r<‘>Hulta may bo sum- 
marisetl as follows; -The course of the oxidation variea 
coii'ildorably’Hccording t<; the nature of the metal used for 
aiKxle. U|K)n platinum anotles thtt pot<*ntial is high, and 
the chief products are gaseous nitrogen and som|||L nitrate, 
only traces of oxygen slid nitrite being detooted.* In this 
case, however, some 23 per cent, of the current Is also ubimI 
up in effecting some other oxUiatimi, tlio nature of whieU 
lias not. been discovered. With anodes of copper, tiiokel, 
iron and c«)baU , tlie potential is lower and the products are 
gasi'oTis oxygen and nitrogen ami nitrite; in the case of 
cobalt, nitrate is also formed. • 

When a platinum anode is omuloyed, and salts of copper, 
nii'kel, cobalt or silver ar<* added the solution, the 
n'RuUing proilucts are similar to tlioso ohiaiued ^ith 
anodes of tliese metals. 

[n most <*uHes. Tiith the addition of moiallic salte to the 
solution, the oxide of tlm medal is deposited upon the 
anodi*. ami it is ])ruhal)le that the results are to Iw* attri¬ 
buted not only to the dilTcn'iicc in anode potential, hut also 
to Iho <;atidyiir effect of such oxide tllins.—H. S. H. 

('Ii/on'iir; Amd/fsis of Efrctroliftir -. F. F*. TiX'ftdwell 

and \V. A. K. Fhnstu!. XXIII., page 42. 

Enomsh Pathjnts. 

Thermo-Kti Ctrir. (h'pvrotors ; (hmjdi'S for Nvlpkidc of 

Copper -. (Vmip. 3'hermo-Electriquo (Hystom 

ilcrmite) Soc. Anon., I’liHs. Eiig. Pat. J 1,301,May30, 
1005. Ihujei'lnt. ('onv.. May 3,*1005. 

Thus invention relates to a method of .manufacturing 
bodies of sulphide of copper for tliermo-olectric couplers 
in an annular or otiuu' form, the suipliido being firat pul¬ 
verised, and then eoinprcsscd in moulds for the purpoOe 
ol iiiKuring a unifoi’iu electrical ix'sistanee in the bodies. 
T'h»* Hulphidc- is eompresHeil in a mould, after placing within 
tin* liittt*r the inner and outer metal casings, wlncfi are to 
carry tlie sulphule. After eompresflion, the annular 
metal easings project beyond the htaly of tho sulphide, 
ami the projecting parts are cut and unrolled so os to form 
the eondiu'tors. Finally, the metal casings aixs riveted 
ovm- mica and Hti*(*l rings in order to form a tight joint. 
Met.a! rods or threads may ho tfmhi'dded in thocooiprossed 
Hiilphide during the moulding, and the sulpltido may be' 
moulded in sectors, tlioso being separated hy plates of, 
mica.—11. N. 

Oionise.rs and like ApfHirtUus for Treating Oaace Elec- 
tricalhj. R. F. Wood-8mith, tvondon. Eng. Pat. 6872, 
March 31, 1005. 

This invontioii ixdaUis to o/.onisers in which the electrodea 
have points or proj<*o(ious on their surfacos. The 
dielectrics are provided on both sidoi with cup-sliaped or 
like de}m'ssions, these Uhug arrangiMi op^Ksite to tho 
projections on the <’U'ctrodes.— P>. N 

Khieiroltftic Apfrtiralus ; Intfits. rdaling U) -—C. N*‘ 
Kiiher, (linstiaiiia, Norway. Kng. Pat 20,898, Cot. 16, 
1005. Under lot. Conv., Oct. 15, 1004. 

Thr apparatus is )m>vido(l with a diaphragm, and filtering 
sheets are arranged mi both sides of it, the liquid ft) be 
tde< trolyftcd ('ntering continuou«ly between the filtering 
shoots and the diaphragm.—H. N. 

Ehetfodes; Impts, in - [for Ehdrolytie Manufacture 

of Alkali], M. Yleudo, Tokyo, Japan. Eng.' Pat. 
22,460, Nov. 3, 1905. Under Int. Oonv., Jan. 21, 10Q6. 
Thb principal object of thu) inventl<m is to provide a 
eatbo^, and casing for the same, for use in the meotvc6yti« 
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pig iron, and 7G*9 cent, of tbo sieol last y»M. The , 
United State«!i alone made 36*4 per cont. of tho jng iron, I 
and 38*3 per cont. of the total stwd. (T.R.j i 

Odd '; ifiditbUily of - in ThiosulphMeg and Tlno- \ 

• fpanaie.n. H. A. White. J. CJheni. MetHll. end Min. 

Soc. of S. Afri(‘a, 1905, 6, IW J H. 

Solutions of FKxJiiim thioBulphaU', sodium Hu!|)hi<le, 
ammonium thkM;ya«jvU*, ftuTic wulpliaU-, or ferric cldoride, 
oeparatoly, and in the cold, ure prAi'ticalty witjioat aclion 
on gold (a boiling solution of ftTi'io chtaiido n oddy dis. 
boItoh gold); but sodiiiiii thiosuli)hati' and b'lric chloride 
together dissolve it, and the action <d aimnonium tliio- 
cyanate and ferric cldoride together is still Tnore rmirliod. 
Other oxidiHing agcnla a<ldc<| to the thiocyanate are hIho 
oflfeotive, hut none more so tlmn terhe salta. hlxin^ri- 
immtH in which gold was Hijs{>C‘nrlad ui tlicsc liifiiors for 
some days showed that the action gradually slackcnccl, 
no doubt from the eonversion ot tcrric inU) ferrouH salt 
and the consequent lack of oxygen, d'he presence of 
ferric salts from oxidation of pynles, and tlu' tormntion 
of thiocyanate's from cynnules, no doubt nccount lor the 
flow of gold from dumps, and t)u' cnriclniieiit of the soil 
below tjie heap, whiidi linve Ikjui Ircijuently observed, 
.By means of a process founded on this a^-tion of tlii*i- 
oyauates. it may l>c possible to recover considcrnhlc 
quantities of gold from old residue h( a).>s. -J. T. Ib 

Plalinuni; iSduhilUy of - in Siiljtlinnc .lad. M. 

lX'16pme. (>MWpte.H rend., 11105, 141. KK.’V- U»15 
Thx rapidity with wliieli cuncentrnled snl[ihunc ncid 
attacks platinum (this .1., 1005, 1302) vaiie.s gn‘atl\ wilh 
the oonuitioua of cxixirlment When (he eoneenliuteri 
acid is boiled with juaiinnin foil in a llusk (33^S' ('), it 
turns distinctly yellow in half an liour, an<l tlur pjjitinum 
dissolves at the rate of alsmt 0*01 grin, jici srj. dcni. per 
hour. In a basin or other op<*n vessel tlu‘ atliwK is much 
slower, liecause the tcnifsrratlire is k(‘pt down by cvapois- 
tion. In mixtures of 5(> grins ot Mujj>huric. acid with 10 
grms. and 2t) grnis. of potashinm sulplmtc, which boil 
respectively at 350'V-‘h'5^‘ >»^»d 305^—370"' (!.. tln» rates 
of attack are 0*04—(H).5 and 0*12 “0*13 gnu. juT sq.th in. 
j)er hour resjxictively. Trar es of nilrie ar id, up to 0-1 
})or cent., added to jnire sulphuric acid, do not scu.sibly 
affect tho rate of attaok, so that tlie attack of jilatmum 
by ordinary “ oommmnally jmre ” sniphnrir' acid is not 
U)^ attributed to tho traces of nitric lu-id whu'h It niuy 
eouULin. Ammonium sulphate oxeremes a luaikcd retaid- 
ing induonce; inde<;d. if to a sulphuric acid solution of 
platinum, ammonium sul))hHt'0 br; added, ami the solution 
boiled, prardically Uio whole of tlic platinum is precipitated, 
and no more ia found in solution until th<' wliole id the 
ammonium salt is destroyed. Spongy platinum is 
dioaolved more rapidly by suiphurir- ar-id tfian thr* coiujuu t 
motol, but the diflforeriuo is juobahly one of surfar-e only, 
and not due to any allotropic ddfercnco. 1’he rr'aotion of 
Bulidiuno acid on platinum is represoiUr'd by the cijualion 
4HgS04 + l*t = Bt(S04)o + -SO2 + dHgt); u platinic sulphate 
being formed.—J. J’. f). 

Copper /Smelting ; (hnulitutiou of MaUt« prodwid tn-. 

A. Gibb and K. C. Plul}). Tiann. Airier, lust. Min. 

JEag., 1906, JS’ov., 1193—1209. 

THa mattes produced in modern cojijstr-sinellmg vary 
in copper-content from 20 to 80 js'r cent., hut mostly 
ooDtain about 50 per ocni. Tlio amounts of arsenic, 
antimony, &c., oontainod m thc'rri arc usually so small 
that tb«y may be looked on us impurities siinply. tho 
esiiMitial eonstitutints l>eing <‘op]H‘r, iron, nnrl Kulphur. 
In modem praptioe, wlien* tho work is done m a blust- 
fumace, the fomacM^ atmosphere Is oxidising, an<l no 
reduction of iron occurs. Karnes are givr'n to tlio mattes 
according to thoir apjamrauce:—“(ki.arw imdul.’’ with 
36—65 ^s^r cent, of co])pi4r, hard, compact, riuU bron/vii 
colour, no vialhle metallic copper; “ llliu' metal," (>(> -70 
p«r cent', bluish purple, with visihio “moss copjHtr " ; 
“white metal,” 70 — 70 per cent,, white, imcvenli plater! 
4ip)X»arftMce, usually homogeneous 78—81 pu cent., 
various namoft (e.y., ” pimple metal,” “ eloac rt'gule,” 
“ spongy rogule,” Ac., according to appoaranoe), show 
metallic nopper in eonMderable proportion. 


Tho authors find that, after determining the ultimate 
composition of a matte, its OTOximatc constitutidn^ can 
in most cases bo determined uy the reaction upon it of 
solution of silver nitrate, from which metallic copfxir 
Rcparates silver, cuprous sulphide, silver and silver sulphide, 
cuprous oxide, silver auti basic copper nitrate, while 
toiTou.s sulphirle is without action upon it, and iinm acts 
so slowly tliat its rr'ection in any short time is negligiblu. 
i Airled by thi.s morie of analysis, they lind that:—(1) 
i OiiprouH siilphirlc is the only compound of commr and 
sulphur slahlc in the moltert oondition ; it will dissolve 
neithor copiicr nor sulphur; (2) Fi'rrons sulphide is the 
only stahlo <•oruls)Ulld of iron and sulphur; it will take 
up no more sulphur, but miirdi more iron, which, however, 
forms on cooling n solid solution, nnrl not a compound; 
(3) Iron will dcfomposc cuprous sulphide, and the action 
is roviuHiblo, crpiilibrinin rjcourring when the mixture 
fontairiH shout 3d jk'i- cruil. of icnous siilphuh*; 14) 

! Ferrous sulphidr- rliwsolvcs largi! ((uantiticS of njotnllio 
■ copjMir, uhich remains in sr'lirl solution on r*ooling: 

; (5) Cuprous and ferrous sulphirlr's an* luisnhlf in all 
I jiropoitions, but tho mixiun' of highest m. pt. 

! 1121*^ “while nu’tMl." r'oalaiuing 0(t pm- iruit. of 
' rniprouH fuilplmlc. apiMsys Ut he a riunpounrl. ot^uS.FcS. 

An exunuriHlirm of nuttlos r-ontHining rising uuionnis of 
I coopt'i’ .slmwrsl thiit (hat correspimdiug to white iim'UiI 
i contsmed n<) metallic I'opjicr, hut alt the others ^•ontalurMl 
; it, the riuanlity iiuTinising as the composition of the matte 
; rlevi»itt>d fui-tlu'c Iroin that of wiuto inctal. While, 

1 however, thosi- contaiuiiig white metal aiul eXrs-.ss of 
' fon'ou.s sulfihirle ooiitainerl the uietallir' copp«*r in solution, 
tiiosr* oontiuniiigtiyvjjiUi motnl and eti'ess of r-ujirous 
f sulphide hi'Irl it uiCchaiiK'filly, for wluai tlmv va w' inelhal 
' in ft crucible out' of contact with air. a hiitlon of inclaDic 
copjsir gradually coll(>r‘t-r‘il at tliri fioltom, and was found 
' on cooling. Tlu'se mattes all contain<*ri small amounts 
of cuprous oxide, but none whm iouiul in the imiltes with 
e.xcess of A'lious sulplude, I'lir’sr.* rr'.sijits werii coii/irmi'd 
hy the jniciograplne examimdion of the mattes. afu*r 
r*tchmg with silver nitrate or potasHium cyanide. Metallu* 

! copper simuiis. themlurc, to Is* forinorl fiom cuprous 
sulphide, but not from whit*: metal, and is thus only pi'o- 
duced from a white metal matte as the white metal is 
' broken u]> by oxidation and M'fiarates cuprous sulphule. 
The ('fleet of ordinary impuritii's in matU's is to displiu'i' 
.sulphur lu comhination with iron, and thus, by leswiiing 
. tiu* aiiioiiiit of tci^ouB sulphide present, lessen the amount 
' of white metal that r'an be formed, and lu.ince facilitate 
the sejiaration of mctuUie ooppr't* from a iiml-to of given 
cop|>or content. An ordinary impure matte eontuimng 
: antimony and arsenic, witJi 72 p(w cent, of I'oppir, Is 
made up of 14 per cent, of r'liprous sulpludo nnrl 83 |»cr 
' cent, of whiUi metal; whilst a pni'c matte of the same 
! coiqier oonleiit consista of only 2 <*enl. of cuprous 
I .suipliide anil 97 fior cent, of wlnte nu'tal. Indiislrial 
pratitice bears out the view that the copjHir is more readily 
! sepHiated from h matt<#wh<'ti it contains a certain amount 
j of iinpuritlr-H,—,1. T. 1). 

j Alnminiujn ; Action of SUieon on Pure and Impure -. 

I K. Vigouroux. C’omptiss itmd.^ 11K)5, 

I 14J, 951-953. 

j PuEB silicon and aluminiimi, whether fused together, 
i or w’licthi'r t he silicon l>e formed from silica )>y tho thermite 
I process in proHonce of excess of alumipium, refuse to 
i combine, but when they an* in presem*© of a thirrl metal, 

I ddiible silicidcK of aluminium and the nudal, or 
; of tho metal, arrr formed. Thi'so are <|elitiitc, 

I crystaUino subfiliiiices, w'ith metalho lustre, dense, hoj'd, 
i and brittle ; some are attacked by dihiUi aeids, but most 
1 of them resist all acids, oven w^icn coueeiitratod, save 
; liydrofliioric acid, and none of them ia affeciod by aoluti^onii 
; of alkali. They are formed by heating the threo elements 
1 togelher in an atmosphere of hydrogen, or by the thermiUv 
I method from mixtiiros of silica and metallic oxide, using 
; (‘Xc(*SH of aluminium, or by acting with alumioiiim on a 
I mixture of tho metal or its oxido or oulphide with potos- 
' sium ftUtcofluoride. Tii view of those f^te, ('lay vckscU 
: should be avoided in the |wo])arat4(m of inetal© which can 
form alumiooi^Hoidei (and praotically all save lead, tin, 
; and antimony do form them). —J. T. D. 
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fnsiUaiing and other Purposes ; ManufaUure of Materials 

Suitable for -. W. R. Whitney, Boston, Assignor 

to GenonJ Sleotric Co., New York. U.8. Pat. 80ft,dOft, 
Dec. 5, 1905. 

Skb Eng. Pat 12,31tJ of 1903 ; this J., 1004. 7i7.™T. F. B. 

InsiUating ; Method of -. W. K. Moot!y. S^iUencctAdy, 

N.Y., AHsignor to (Jonoral Electric Oo., New York. 
U.S. Pat. 800,090. 5. 1905. 

’I'lTK conductors of an olcctricHl ap|.HiratnH having nn 
enclosing casing arc mHnlat>e(l hv iieating oil while pnHHing 
dry air through it, and then mtrmhu'ing tlic oil into the 
casing wiiiln maintaining a vacuum within the appamt iis. 

—R.^. H. 

Nitrogen Comp(runds : Procc.s.'t of Forming — r—. A. M. 
tiow, Allegheny, Pa., Assignor to (». WostinghouHii, 
Pittsburg, Pa. U.H. Pat. 801,782. Oct. 10, lOO.'). 

I'llB proiluction of hydrt)cyanii! acid by tlio a.dion of an 
eleotrh; aro upon niixturcH of mciliane and air is claimed. 
In practice amiunnia and amtuoniuiu cyanide ni'o also 
produced.—R. S. H. 

Milk and other Liquids; yEl{‘etrie<tl\ PntcesH and Ap’ 

parafus for Sterilising -. R. Turner. U.S. Pafs 

800,000 and 800,001, Dw. 5, 1906. XVIIL4., page 30. 

Frknch Patents. 

AccuniiUator Plates; Kegeneraiton of Negative - of 

Seduced (fajHicUpK or Prevention of Ihminntion of 
Capacity of New Plates. R. KioHentzky. First Addi¬ 
tion. dated July 20, 1906, to Fr. Pat. 346.700, Oct. 3, 
1904. 

Instbau of pla<ing the prepared wood lietweiui the 
positivci and ut»g»tive plaU’is of an accumulator, or dcscribojl 
in the principal pat/cnt (this J., lOltO, 213), it may Ih> 
fdaceil m the nmlst of the acid, the form and si/o of tlio 
ueces being appiojirmte to the receptacle of the acciiinn- 
ator. 'Phe wooil may he employed as thin hoards, or in a 
dismUigrated state withm a perforated lead envelope, or 
within anv other iKirmoablo material rc.sisting the action 
of the acid.—B. N. 

Incandcsrent Filaments; Manufacture of -. A. 

Frankfurter and H. Kiihlmaun. Fr. Pat. 350,999, 
Aug. 17, 1905. 11., page 12. 

IPims, Hrundies. Spirits ntui Liqueurs; \El<rlriciif\ 

Process for Ageing -. J. M. L. Desvignes. Fr. Pat. 

350,279, Oct. 31. 1904. XVri.. jingo 30. 

(/1.)-ELK(:TR0-M KTALRUHtiY. 

Gold ; IHelillation of -, and of Us Alloys ■with (Jopjier 

and wUh Tin. New Method of Producing Parade of 
Cassius. H. Moiasan. Oomptes rend., 1905, 141, 
977-983. 

OoLP can be oasily distilleil in the electric furnaiM*, witli a 
hiniilar dis|>ositrioii <»f apparatus to that nwd by tliC! 
author in dtsfilliug <^op|>er (this J.. 1905, 1312). It ImiJs 
at a higher toinjicraturc than copper and at a lower 
tenmerature than lime. It condenses on the cold lube 
in filiform masses and microscopic crystals, which have 
all the oharact^era of ordinary gold in fine division. In 
alloys of gold and copper, or gwd and tin. the copper or 
tin distils before the gold. In distilling gold-tin mloyK. 
a finely divided mixtnre of stannic oxide, lime, and gold 
ia obtained, havirw the colour and properties of purple 
of OasstuB. 8imiUr deposits of varying tint can bo 
obtitnofl by subBtituting for lime other oxides (silica, 
ziroonia, magnesia, alnmina).—J. T. D. 

ENOLIlilH PaTRNT. 

Metals ; Process /or Extracting — — irom (Ires and 
other Metatlifcrous Material by Mectrolytic Means and 
Appar^us tkertfor. Qanz uzra Co., EUeogiesserei und 
Maechinenfabr., Act.>Ges.» Ratibor, Oormany, Eng. 
Pal. 10,055, Jflly 21, 1905. Uiwier Iht. Conv., Aug. 2o, 
1904. i I 

Bli Fr. Pat, 3«k820 (A { Mt<»wing these.—T. F. B, 


^ TJnitkd States Patehth. • 

[Blextrolytie] Ntparalion of Meteds [Nickd and GopperX 
N. V. Hvbinetto, Westfield, N.J. U.S. Pat. 805,969, 
Nov. 28.‘1905. 

Thb pioccsR is for the separation of nickel from oopper,» 
and oonaiats in making an alloy of the two metals the 
aiiodo in on electrolyte eonsiMting of a solution of nickel 
Nulphate And a ** weak acid,*' contained in a coll divided 
into anode and cathode compartment by a porous dia¬ 
phragm. Tlio procosM is HO lumduetod that the solution 
in the cafhoilo compartment contains only uiokel, whilst 
that in the* anode compartmont contains both nickel 
and copiKir. and ilie pa.ssago of copiier through the 
diaphragm is ]>rcvontc<l hy (iunsing the eloetrolyto to 
eirculaio from tin* cathode to the anode, ami By main¬ 
taining a presHuro iu t)ie cathode compartment. The 
anode solniion is regenonit-ed, i.c., frewl from copiKir, 
by “ cementation ” on nickel or a nickel-coplHii* alloy 
refined at least to the point at which narlnm, Hilieoii and 
Kul)>hur are praolicalty elimtnutcd, and is then rotumod 
to the cathode compartment.—A. 

Cnlciiun; Prt^.ess of Mannfactnrimj -. O. Ruff, 

Berlin, and W. Plato, C^dberg, (tormany. U.S. Pat. 
800,000, Nov. 28, I9t>5. 

A vrmso mixture of (calcium chloride with oalciuiu fluoride 
or seme other I'alcium salt' which will lower the melting- 
point is ehsttrolysed 'I'hi' tinnperatiire" is maintained 
ahovt! tln) melting-point of mctallie cah’iuii).—R- H. H. 

Fkbnoh Patents. 

Iron; Manufuefurr of Molten Derarburised -. S<ie. 

FU>ctr‘o-.Mi‘'’tallnrgi»jnc Franf-aise. Fr. Pat. 350,714, 
Ang. 5, 19(»5. 

A 

Moi/rBN hUm‘ 1 (soft) is ciinscil to cool, either by radiation 
or by aihlilion of a certain proportion of cold iron, until 
j it IS partially or wholly Hnlidifierl.* llnring this procasM, 
the ('Arhon In tliosi^ jiortioiis of the metal that remain 
liipiid longest (the niofher-liijnor) is oxidised at the 
expense of tlio iron lixido, thus loading to oHoape of oarbon 
in eomhination with oxygen as a gas. The rnetal Is then ra- 
meltod without adrlition, an<l may Ik: cast iu ingots without 
beeotning povouN by disengagement of gaNos. Iron thus 
decarburised, may bcdi^ixidised by fusion with siichamoioJ 
as aiiiuiintum, and is tliep suitable for making forgings, 
plates or castings for mechanical or electrical purpoeea. 

It is prcfcriisl to carry out the process in an electric 
furnaic, in which any carlniTotting infiuenc.e may bo 
guarded against, and refenmec is made to the furnaces 
descrilicd in Fr. Pats. 298,060 end 305,317 of 1900, os 
ftiiitable.—K. 8. 

Mekds; Process and .'irrangemeni for Extracting —— 
from Ores and oih r Mekdliferous MatericUs, by 
and Eh ctrolysis. Hoc. (lanz et Oie. Fr. Pat. 356,8125, 
Aug. n. 1905. Hinler Int. Conv., Aug. 20, 1904. 

'I'liB apparatus c<mHists of ii vchhuI divided into 
two iiortiouH l»y a false bottom F, thus forming 
an electrolytic chamber F, and a Uxivta1»Bg 

chainb<;r H. I'Ue electTalyte, consisting of an alkali salt 
or a tnlxture of this with a motallic salt, is aupplied 
through the tubo^ K iu couneotiun with c, the latter alao 
B.irving to connect the souroe of current with tl»e anodea 
h. 'rile latter. |ireferab)y of graphite, form a kind of 
grid through which the electrolyte piisws, and iinmediat^y 
above the auoden is a series of diaphragm tu!^ d. Ilio 
latter are connected together in sets of emht to a oommoa 
pipe /, .HU that 4lie cathode li<|uid In the tubular 
diaphragms may traverse them uniformly. The tabular 
fUaphragms d are inoUnod or horizontal, and oonatruotod 
of alkali-rosiating material, containing the cathodes A 
advaniageously constructed of ifon or nickel. A Bdft&ble 
piece of luetai oonnegts the cathode with the sooroe of 
MPurrent /, which is made tight in a branch tuba i fixed 
in the U^'l^ce g. The latter is oonneotixl byaiwioo at 
h with the ooUeetiug vessel I for the idkali; os atkoU 
salt is passed, hy moaus of /, through the tuholat dili*' 
phragms, and the lumture of alkali salt, alkali hydroxidd,. 
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pig iron, and 7G*9 cent, of tbo sieol last y»M. The , 
United State«!i alone made 36*4 per cont. of tho jng iron, I 
and 38*3 per cont. of the total stwd. (T.R.j i 

Odd '; ifiditbUily of - in ThiosulphMeg and Tlno- \ 

• fpanaie.n. H. A. White. J. CJheni. MetHll. end Min. 

Soc. of S. Afri(‘a, 1905, 6, IW J H. 

Solutions of FKxJiiim thioBulphaU', sodium Hu!|)hi<le, 
ammonium thkM;ya«jvU*, ftuTic wulpliaU-, or ferric cldoride, 
oeparatoly, and in the cold, ure prAi'ticalty witjioat aclion 
on gold (a boiling solution of ftTi'io chtaiido n oddy dis. 
boItoh gold); but sodiiiiii thiosuli)hati' and b'lric chloride 
together dissolve it, and the action <d aimnonium tliio- 
cyanate and ferric cldoride together is still Tnore rmirliod. 
Other oxidiHing agcnla a<ldc<| to the thiocyanate are hIho 
oflfeotive, hut none more so tlmn terhe salta. hlxin^ri- 
immtH in which gold was Hijs{>C‘nrlad ui tlicsc liifiiors for 
some days showed that the action gradually slackcnccl, 
no doubt from the eonversion ot tcrric inU) ferrouH salt 
and the consequent lack of oxygen, d'he presence of 
ferric salts from oxidation of pynles, and tlu' tormntion 
of thiocyanate's from cynnules, no doubt nccount lor the 
flow of gold from dumps, and t)u' cnriclniieiit of the soil 
below tjie heap, whiidi linve Ikjui Ircijuently observed, 
.By means of a process founded on this a^-tion of tlii*i- 
oyauates. it may l>c possible to recover considcrnhlc 
quantities of gold from old residue h( a).>s. -J. T. Ib 

Plalinuni; iSduhilUy of - in Siiljtlinnc .lad. M. 

lX'16pme. (>MWpte.H rend., 11105, 141. KK.’V- U»15 
Thx rapidity with wliieli cuncentrnled snl[ihunc ncid 
attacks platinum (this .1., 1005, 1302) vaiie.s gn‘atl\ wilh 
the oonuitioua of cxixirlment When (he eoneenliuteri 
acid is boiled with juaiinnin foil in a llusk (33^S' ('), it 
turns distinctly yellow in half an liour, an<l tlur pjjitinum 
dissolves at the rate of alsmt 0*01 grin, jici srj. dcni. per 
hour. In a basin or other op<*n vessel tlu‘ atliwK is much 
slower, liecause the tcnifsrratlire is k(‘pt down by cvapois- 
tion. In mixtures of 5(> grins ot Mujj>huric. acid with 10 
grms. and 2t) grnis. of potashinm sulplmtc, which boil 
respectively at 350'V-‘h'5^‘ >»^»d 305^—370"' (!.. tln» rates 
of attack are 0*04—(H).5 and 0*12 “0*13 gnu. juT sq.th in. 
j)er hour resjxictively. Trar es of nilrie ar id, up to 0-1 
})or cent., added to jnire sulphuric acid, do not scu.sibly 
affect tho rate of attaok, so that tlie attack of jilatmum 
by ordinary “ oommmnally jmre ” sniphnrir' acid is not 
U)^ attributed to tho traces of nitric lu-id whu'h It niuy 
eouULin. Ammonium sulphate oxeremes a luaikcd retaid- 
ing induonce; inde<;d. if to a sulphuric acid solution of 
platinum, ammonium sul))hHt'0 br; added, ami the solution 
boiled, prardically Uio whole of tlic platinum is precipitated, 
and no more ia found in solution until th<' wliole id the 
ammonium salt is destroyed. Spongy platinum is 
dioaolved more rapidly by suiphurir- ar-id tfian thr* coiujuu t 
motol, but the diflforeriuo is juobahly one of surfar-e only, 
and not due to any allotropic ddfercnco. 1’he rr'aotion of 
Bulidiuno acid on platinum is represoiUr'd by the cijualion 
4HgS04 + l*t = Bt(S04)o + -SO2 + dHgt); u platinic sulphate 
being formed.—J. J’. f). 

Copper /Smelting ; (hnulitutiou of MaUt« prodwid tn-. 

A. Gibb and K. C. Plul}). Tiann. Airier, lust. Min. 

JEag., 1906, JS’ov., 1193—1209. 

THa mattes produced in modern cojijstr-sinellmg vary 
in copper-content from 20 to 80 js'r cent., hut mostly 
ooDtain about 50 per ocni. Tlio amounts of arsenic, 
antimony, &c., oontainod m thc'rri arc usually so small 
that tb«y may be looked on us impurities siinply. tho 
esiiMitial eonstitutints l>eing <‘op]H‘r, iron, nnrl Kulphur. 
In modem praptioe, wlien* tho work is done m a blust- 
fumace, the fomacM^ atmosphere Is oxidising, an<l no 
reduction of iron occurs. Karnes are givr'n to tlio mattes 
according to thoir apjamrauce:—“(ki.arw imdul.’’ with 
36—65 ^s^r cent, of co])pi4r, hard, compact, riuU bron/vii 
colour, no vialhle metallic copper; “ llliu' metal," (>(> -70 
p«r cent', bluish purple, with visihio “moss copjHtr " ; 
“white metal,” 70 — 70 per cent,, white, imcvenli plater! 
4ip)X»arftMce, usually homogeneous 78—81 pu cent., 
various namoft (e.y., ” pimple metal,” “ eloac rt'gule,” 
“ spongy rogule,” Ac., according to appoaranoe), show 
metallic nopper in eonMderable proportion. 


Tho authors find that, after determining the ultimate 
composition of a matte, its OTOximatc constitutidn^ can 
in most cases bo determined uy the reaction upon it of 
solution of silver nitrate, from which metallic copfxir 
Rcparates silver, cuprous sulphide, silver and silver sulphide, 
cuprous oxide, silver auti basic copper nitrate, while 
toiTou.s sulphirle is without action upon it, and iinm acts 
so slowly tliat its rr'ection in any short time is negligiblu. 
i Airled by thi.s morie of analysis, they lind that:—(1) 
i OiiprouH siilphirlc is the only compound of commr and 
sulphur slahlc in the moltert oondition ; it will dissolve 
neithor copiicr nor sulphur; (2) Fi'rrons sulphide is the 
only stahlo <•oruls)Ulld of iron and sulphur; it will take 
up no more sulphur, but miirdi more iron, which, however, 
forms on cooling n solid solution, nnrl not a compound; 
(3) Iron will dcfomposc cuprous sulphide, and the action 
is roviuHiblo, crpiilibrinin rjcourring when the mixture 
fontairiH shout 3d jk'i- cruil. of icnous siilphuh*; 14) 

! Ferrous sulphidr- rliwsolvcs largi! ((uantiticS of njotnllio 
■ copjMir, uhich remains in sr'lirl solution on r*ooling: 

; (5) Cuprous and ferrous sulphirlr's an* luisnhlf in all 
I jiropoitions, but tho mixiun' of highest m. pt. 

! 1121*^ “while nu’tMl." r'oalaiuing 0(t pm- iruit. of 
' rniprouH fuilplmlc. apiMsys Ut he a riunpounrl. ot^uS.FcS. 

An exunuriHlirm of nuttlos r-ontHining rising uuionnis of 
I coopt'i’ .slmwrsl thiit (hat correspimdiug to white iim'UiI 
i contsmed n<) metallic I'opjicr, hut alt the others ^•ontalurMl 
; it, the riuanlity iiuTinising as the composition of the matte 
; rlevi»itt>d fui-tlu'c Iroin that of wiuto inctal. While, 

1 however, thosi- contaiuiiig white metal aiul eXrs-.ss of 
' fon'ou.s sulfihirle ooiitainerl the uietallir' copp«*r in solution, 
tiiosr* oontiuniiigtiyvjjiUi motnl and eti'ess of r-ujirous 
f sulphide hi'Irl it uiCchaiiK'filly, for wluai tlmv va w' inelhal 
' in ft crucible out' of contact with air. a hiitlon of inclaDic 
copjsir gradually coll(>r‘t-r‘il at tliri fioltom, and was found 
' on cooling. Tlu'se mattes all contain<*ri small amounts 
of cuprous oxide, but none whm iouiul in the imiltes with 
e.xcess of A'lious sulplude, I'lir’sr.* rr'.sijits werii coii/irmi'd 
hy the jniciograplne examimdion of the mattes. afu*r 
r*tchmg with silver nitrate or potasHium cyanide. Metallu* 

! copper simuiis. themlurc, to Is* forinorl fiom cuprous 
sulphide, but not from whit*: metal, and is thus only pi'o- 
duced from a white metal matte as the white metal is 
' broken u]> by oxidation and M'fiarates cuprous sulphule. 
The ('fleet of ordinary impuritii's in matU's is to displiu'i' 
.sulphur lu comhination with iron, and thus, by leswiiing 
. tiu* aiiioiiiit of tci^ouB sulphide present, lessen the amount 
' of white metal that r'an be formed, and lu.ince facilitate 
the sejiaration of mctuUie ooppr't* from a iiml-to of given 
cop|>or content. An ordinary impure matte eontuimng 
: antimony and arsenic, witJi 72 p(w cent, of I'oppir, Is 
made up of 14 per cent, of r'liprous sulpludo nnrl 83 |»cr 
' cent, of whiUi metal; whilst a pni'c matte of the same 
! coiqier oonleiit consista of only 2 <*enl. of cuprous 
I .suipliide anil 97 fior cent, of wlnte nu'tal. Indiislrial 
pratitice bears out the view that the copjHir is more readily 
! sepHiated from h matt<#wh<'ti it contains a certain amount 
j of iinpuritlr-H,—,1. T. 1). 

j Alnminiujn ; Action of SUieon on Pure and Impure -. 

I K. Vigouroux. C’omptiss itmd.^ 11K)5, 

I 14J, 951-953. 

j PuEB silicon and aluminiimi, whether fused together, 
i or w’licthi'r t he silicon l>e formed from silica )>y tho thermite 
I process in proHonce of excess of alumipium, refuse to 
i combine, but when they an* in presem*© of a thirrl metal, 

I ddiible silicidcK of aluminium and the nudal, or 
; of tho metal, arrr formed. Thi'so are <|elitiitc, 

I crystaUino subfiliiiices, w'ith metalho lustre, dense, hoj'd, 
i and brittle ; some are attacked by dihiUi aeids, but most 
1 of them resist all acids, oven w^icn coueeiitratod, save 
; liydrofliioric acid, and none of them ia affeciod by aoluti^onii 
; of alkali. They are formed by heating the threo elements 
1 togelher in an atmosphere of hydrogen, or by the thermiUv 
I method from mixtiiros of silica and metallic oxide, using 
; (‘Xc(*SH of aluminium, or by acting with alumioiiim on a 
I mixture of tho metal or its oxido or oulphide with potos- 
' sium ftUtcofluoride. Tii view of those f^te, ('lay vckscU 
: should be avoided in the |wo])arat4(m of inetal© which can 
form alumiooi^Hoidei (and praotically all save lead, tin, 
; and antimony do form them). —J. T. D. 







































































Cl. 3tm.-PiaMBOT8. PAINTS; RBSlKS, VAMKiBBtBi HHDIA-RUBBER, &o. 


id aoap ia auppUed from below through the conduit 
Ig* 2), which ia m connoction with the mould chamlxira 
y connecting apertures, closed by longitudinally 
Kact*>able ro<is d (Fig. 1).^ The iatlor liavc oham- 
d upper ends e (Fig. 1), enU^ring these connocting 
rturoB, and cornplci-oly iUling them when they are 
ed, tluiH provcntiug the soup from (olhvcting and 
ing in them. The plates of soup, wliii h sot in the 
bical separule <^o61ing chanil>crs «. arti «joct{Kl in 
jrizontal direction by means of a displuceahle a))paratus 
the “ knock-out/B ’’ m <nitcring th<> monid ohamb<':rrt 

delivering the Hoa]» on t« a movable stand V. The 
U*s of Hoap may 1 k> divuled Kimul(an(!ou>dy with their 
5tioii by means of cutting wires, knives, or 11 h» like, 
iinted on A or C. The “ knock-otUs ” m (Fig- 2) an? 
i.ngo<l Ktep'Wisc. so that the plates of are altacki'd 
Bueo(‘ssiou and not siimjllanetmsly. 'riie ej(K'tirig 
laratiis H is moved against the eoeling appnrutus A by 
ins of racks the latter hiiing fi\<*d to A and guided 
d, and engaging with winding gCiai, p, q, r, s, i, mounted 
11—Jl. N. 

■nhtHg Pouvii’.r CotUaininq Alk/di tSuftcroxidc ; Mrfh/td 

f J^dC.kinq and Storing -, and Jhi'icc tfd'rvfvr. 

V. J*. Thoni|)8on, Liverpool. From Konlgswurtcr and 
Ob<’ll, JJndcn, Ormany. Fng. Pal. lt»,SOU. Sept. 30, 
iMlf). 

external, preferably cylindrical, vessel is shlled w'itli 
p powder, or a nuxtm-e of soajp powder and stearic or 
er suitable fattv ucid, A seconr) lube, arranged I’oii- 
trically with this, attuclied to its lid and reaching 
lost to the bottom whicli is filled upon both, rontuins 
ium peroxide, or other “ alkali tmperoxide.” Tlu^ ! 
.rging of the two tubes is done after the bd has been 
itred to th<‘. oiitt^r tulx* and before tlu' bolbun is put on. 
hfloharging appliance may be }»bieeil in th(‘ inner tube, 
ng attached t<i tlie bottom by means of a wire, for the 
'p<»He of retaining the Hodiuin iKTnxble umJ aiding tii itj4 
itimi with the soap powder wbeudhe lid is withdrawn. 

3 object is to keep*tbeHe cfuu|Kmmls. which form tin* 

> chief irigrcHlients <it' a washing jxiwder. apart from 
h otiier, until the jiowdcr is about to l>e used, tlie 
ompositioii of the sodium pi^roxiilc, wliioh ociuirs 
:jn it is mixed with moist soap powalcr, being thus 
•ided, and the two subsl/niiees being mixed at tlie 
ment when tlie package eontaiiiing llieiii in o|M-m*d. 
e also tins d., 11)05, lOlT.)—K. Ik 

Vnitku Statks Paticnth. 

u/atiug Wtrvdand PUclriail VondvHors. (J. 11. Jlupley, 
tssiguor to <hm. Klcetrii^ Co. U.H. Pats. HOH,574 -‘7 
CIA., page 2K. 

lulfUinq ; M<:tho<l u/ —-. S. Moody, Assignor to 

}<m. Klectric Oi. C.S. Pat. 80(1,HOC, l)uc. 5, 1005. 
CIA., page 20. 

XIIL—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc 

( A. )—PIUMK.NTO, J'Al NT.S. 

While and Ited Jjead. 

K following is aii abstract of a memorandum issued by 

White Leail Coirodcra’ Trade Section of the Isimlon 
inilwr of Commcrtie:— 

,t liM come to the knowledge of the Kootion that users 
white and rod lead, especially amaU buyers, have been 
lied in buying as “ Best,” ”(ienuine,” or other term 
icftting tlie higheat quality, a pigment wbicli on analysis 
I been foancl to bo adulterated^, and the Section desire 
draw attention to the fact that it is a dwtinct breach 
the Merchanduw Marks Act, 1887, to describe and sell 
*‘ BiHit,” ” Oenuine,” or other similar term any white 
red load which contains any adulterant such as barytes, 
le or any other foreign added matter. The pen^ti<ts 
aching to the use of misleading terms under the Mer- 

33, 
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chandise Marks Act afe heavy, so that it behoves everyone 
in*the trade to fake due precautions against their offering, 
or having in their possession for sale, white or red ie^ 
which bean a misleading description within the meaning of 
the Act. In this connection the White Lead Section of the 
Chamber are prepared to examine and report on, free of 
charge, any sample of white or red lead bought as ” Best,” . 
“(lenuine,” or other term indicating the highest 
quality, if a small sample of the same is sent to ” The 
Iiwpeot-or,” White Lead Oorrodoiw’ Trade Section, London 
Chamber of (^ornmenx*, (.)xford Court, London, E.C. A 
half-pound sample will Ihi sudiciont for the purpose of 
analysis. [T.R.] 

Knui.ish Patent. 

[Ahtiinont/ (Jxide\ “ While Antiinonp" Pigmcul; 

facJuri ttf -. L. Hniuct, Brioudo, France. Kng. i*at. 

!f»,45M)A, Aug. 14, 11)05. Under Int. Conv., April 15, 
)1M)5. 

Antimony oxide is mixed with a solution of barium salts 
or hydroxide, or with a milk of barium or calcium car¬ 
bonate, those Intter compounds being oonvorU*<l into tbo 
tMirroHponding sulphites by* treating them with the 
sulphurous gases from the roasting of antimony ore.—C. S. 

Unitko States Patents. ■ 

Calcimine [IHMetniM’r] ComfHf-nlionf: Frocesfi for*FrC‘ 

paring -. H. H. Cburxdi, Bellows FallH, Vt., 

Assignor ('aseiti Co. of Amcnoa, New Jersey. U.S. 
Pat. 805,712, N(.v. 2H, 11)05. 

SoAi* is added to a warm aqueous solutbm of gbic and the 
mixture dried in the form of Hlins. Tlic latter arc then 
powdered and mixed with a suitable proportion of a 
pulveriRcd mineral or earthy base, such os talc or whiting, 
or both.~W. P. S. 

Pdini; Process of Treating -. M. F. McMasbT, 

MoiiriK' City, Mo. U.tS. I’at. 805,1)84, Nov. 28, 11)05. 
'I'liK process cousists in ati<liug a solution of mercuric 
chloride l-o sweet mill;, tliorouglily iucorpi^rating ami 
lieating the mixture, and stirring it into tlie puiiit. 

- W. C. II. 

Fhknou Patents. 

* 

lUtlonr fCom/io«/w/| Ucsislaid to LiglU and to Weather 
Chan,yen. W. Hoffmeislor, H. Hundt, C. Killer, and 
A. Winther. Fr. Pat. 350,003, July 27, 1905. 

Txk uulouring matter is composed of an agglutiuaut, such 
art potHSHlum%tlicate. or, ill some cjisos, casein or the like, 
mixed W’itli fiiiely-|jowderud coloured matej'ials, such os 
glass, {lorcidain or sand, or a suitable coloured mineral. 
SuiiocoH trcaUnl with a paste thus jireparod may bo 
waslu'd with OAuds. chloride of lime, or ak-ohol, to prevent 
an effloreseonco. E. S. 

Paint with Jiesin Base. F. litittncr ITiinuer zu Thai. 

Fr. Pat. 350,988, Aug. 19,1906. 

'I’nk pigment is iiic<irporat-ed with finely-divided, soft 
eleini resin, the resulting mass, which keep in good con- 
ditiou for a long time, being thimiod down with some more 
or less volatile solvent for use.—C. S. 

(B.)—REHINS, VARNISHES. 

United States Patent. 

Wood; Apjiaratus for Fiheriaing and Deriving other 

Products from -. A. W. Handford, Eranston, 

AMignor to Wood Distillates and Fibre Co., Chicago. 
U.S. Pat. 808,263, Dec. 5. 1906. ♦ 

Thr apparatus ooiiNists of a device for comminuting the 
wood, a digester for the ooiuminutod wood, pairs of rollep 
enclosed in a suitable casing, for expressing the liquid 
from the pulp, and a pump conoeotea with the last two . 
receptacles, for loading the uqaids containing the resinous 
prqducts of the wood to an apparatus for working them 
up. Endless conveyors are provided for conveying Urn 
product at each stage of the proi^ae to the succeeding 
Operation.— T. F. B, 
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(0.]—INDU-BUBBER, Etc. 

CaovtchoM j Exiatenee of Veuett Beariiu -, in a 

Oenua of Maniapermaeeas. J. Maheu. Compte* rend,, 
1906, 141, 968—969. 

Most oi the known species of Tinomiaeium (Miers) contain 
lactiferous vessels in their parenchyma, which contain a 
considerable proportion of caoutchouc. No menisperm- 
aceous plant has hitherto shown the presence of 
caoutchouc.—J. T. D. 

Caoutchouc from the Bark of “ Maacarenhaaia longifciia." 

H. Jumelle. “ Ix) Caoutchouc ot la Gutta Pcrcha,’* 2 

[8] J through Gummi-Zeit., 1905, 20, 232—233. 

The author has made experiments on the extraction of 
rubber from the bark of the Madagascar rubber plant 
Maacarenhaaia longifciia by the following three pro¬ 
cesses :— 

I. Beiaa Proceaa of Treatment with Sulphuric Acid (see 
Eng. Pat. 12,638 of 1899; this J., 1899, 927).—After 
freeing the rublwr from acid and bark by washing between 
rolls with hot water, or grinding wet in a porcelain mortar, 
washing and sifting, a yield of 4*0 per cent, on the weight 
of bark used was obtained. 

2. Ilamet'a Method. —The crushed bark was hooted for 
two hours at 130“ 0. in an autoclave with a 15 (xir cent, 
solution of sodium carbonate, and the product was 
washed on a sieve. The yield was again 4-8 per cent, 
on tire weight of isvrk used. The rubber obtained by this 
and the preceding process rapidly darkens in colour. 

3. Proceaa of Arnaud, VermuU and ChHlefroy-latlneuf 
(see this J., llKki, 2.5«; also Eng. Pat. 9900 of 1900; 
this .T., 1901. 373).—The yield obtained by this process 
was only 3 per cent, on the weight of bark used, hut the 
robber was not S() dark coloured as that obtained by the 
other processes. 

From Haucornia apecioaa Arnaud obtains by his 
process 5 per cent., from handolphia Tlcudclotii 5*8 per cent, 
of commercial rtjbber. 

The following table contains the results of oomparativo 
analyses of rubber: (1) from the latex and (2) from the 
bark of Maacarenhaaia longifciia, the former being pre¬ 
pared by sulphuric achl coagulation ;— 




Rubber from 

bark. 


Rubber 






.■» ... . 

.. 



latex. , 

1 Delss. j 

Hnmot. 

1 Arnaud. 


Per cent. 

Per cent 

Per cent. 

Per cent. 


6fl6 

0-20 

8*:w 

lt*02 

Rubber soluble in ether .. 


02-70 

01-7C 

62*0U 

Rosins soluble in other* 





alcohol . 

4‘27 

— 

— 

— 

Foreign substances . 

Ash* . 

2fl‘4l 

0*76 

1-87 

2*02 

2*63 

Rubber solubloiu ether, cal* 





oulated on (by .ubstanco 

, eO'R8 

00*84 

69*06 ! 


• Aih In barkol-31 por oont. 
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Caoutchouc; Study of Pi/ferent Kinda of -. The 

Rdation between the Hydrocarbona of Caoutchouc and 
Outta-Perdm. C. Harries. Ber., 1906, 88, 3985— 
3989. 

The author has extended his method of determining 
the chemicM nature of Para-caoutohouc (ozone-method, 
Ber., 1904, 87. 2708; this J,, 1904, 830; Ber., 100.5, 
88 1195 : this J., 1905, 448) to the hydrocarbons from 
gutta-peroba, which Kamsay (this J., 1902, 1307) 

and.Tsohiroh (Annalen, 190.5, 243. 114) agree in des- 
oribing as a white, crystalline mass of the composition 
which is oxidised more readily by the oxygen 
of the air than caoutchouc. It has already been shown 
that pure gutta-percha gives a nitrosite CioH.sNa^, 
similar to that derived from caoutchouc (Ber., 1903, 86, 
1938 : this J., 1903, 876). and it is now found to give a 
quantitative yield of diozonido, on treatment 

with ozone. The ozonido has the same molecular weight 
and yields on hydrolysis the same products, m., levulmio 
aldehyde or acid and levuiinic aldehyde-diperoxide. 


M tite oaoutohouo ozooide. The proportions of aldshyife 
to aoid in the products of hydrolysis are, however, reversed 
in the two oases, being 1*3 to 2*9 in the case of the gotta 
ozonide, and 2*3 to 1*0—1*6 in the case of the oaoutohOM 
derivative. The author donsiden that the ozonido 
molecule probablv splits up in a different way in each 
case, and he illustrates those by graphic formal® of some 

tSo roMon for the differenoo in the way in which dje 
two moledulos break down is probably to be sought for 
in a eia-trana isomerism of the two ozonidos, having ito 
origin in a stereochemical Mmerisra of the two parent 
hydrocarbon molecules.—E.*W. L. 

United States Patent. 

Rubber; Method of Diaaolving and Recoocring . 

G. A. I,. Clift, Assignor to Robinson Bros., Ltd., West 

Bromwich. U.S. Pat. 806,903, Nov. 28, 1906. 

She Eng. Pat. 0471 of 1904: this J., 1906, 449.—T. F. B. 


XlVa—TANNING, LEATHER, 13LUE, SIZE. 

Sodiam Sulphide; Vac of - for Unhairing Hidea. 

W. Kitncr. (lorber, 31* 34U—361. 

The U 80 of sodiuin sulphide, although advocated 35 years 
ago by the* author, Iioh only during the lost ten years 
been generally adopk*!!, and is specially faroured by 
tannors i>f heavy leallior. Tlio depilation can bo done 
either l)y painting or by liming in pits. By painting the 
hair side with the paste'pwjpared in the following way. un- 
hairing can be effected in four hoursOne part of sodium 
sulphide is dissolved in 6 porta of hot water, and 
solution is ]x>ured into milk of lime preporotl by slaking 
3 parts of lime with 15 parts of water. ^ 1*0 per cent, of 
sodium sulphide, calculated upon the weight of the green 
hide, should mw^d. Poates which will act even mow 
quickly than this cart be propare<l„ by diasolvinp; sm^l 
quantities of realgar in the sodium snlphido solution and 
mixing it with milk of lime. By taking 0*3—0*4 per cent, 
of sodium sulpliido ami mixing it in the proportions of 
1 part to 10 parts of lime and 60 parts of water, a paste 
can be prepared which will remove the hair from skins in 
16 to 20jiourB. ^ , 

When liming in pits, 0*3—0*4 per cent, of sodium sulphxuo 
(calculated upon tho weight of green hide) is used, together 
with 2 parts of lime for each part of sulphide, as thew i» 
no advantage gained by adding more hme. The hides 
can bo unhairod after two days. 

A solution of sodium sulphide containing 3 parte m 
100 of water destroys hair very rapidly, and unhoiring 
can bo ©ffootod after throe to four hours. It was. howevOT, 
found that by prolonged treatment of hides with tm* 
solution, say, for 24 hours, brittle leather resulted. 
The author ‘found that the addition of a small quantity 
of Umo to the sulphide solution considorahly increoaed 
its unhairing property; ho, therefore, advocates the 
use of an nnhairing liquor prepared as follows 
Thirty kilos, of sotJium sulphide are dUwolved in 100 
litre# of hot water and 3—6 kilos, of slaked lime are added 
and well stirred up with the solution. A white precipitate 
is formed, whicli settles quickly ; the clear liquor is drawn 
off and diluted with water to 10 hectolitres. Tho Hqoof 
is free from lime and should bo of I'O’il 8p. gr., or 8^ B. 
when diluted. The bides are laid flat in a pit containing 
this liquor for one hour, and are then “ horsed ** for one 
to one and a-hnlf hours. The spent Uijuor is made up to 
3® B. and used over again. The unbairing can be done 
effectively by drumming in a wosh^wbeel, or by brushing. 
The remaining operations do not differ from tho customary 
ones. The suspender liquor should bo slightly wid, and 
should contain mild tannins. This method of liming being 
more costly, economy has to bo strictly observed, although 
the higher leather-weight, which is obtained by the use 
of this method, will atone compensate for the inoreued 
ooste. . . ^ 

Sodium sulphide, as brought on to the moiket, vanes 
much in stro^h; the author’s results were obtained 
with the dry crystallised product.—*®*. K. K. 
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XV.—MANURES, Etc. 

Soil ; JSffect of Plant Growth and of Manures on the 
jatetention of Basts hy the ——‘ A. 1). Hall and N. H. J. 
MiUer. Roy. «oc. W. It.. 1905, 77, I-3i 
Aeablb 8 oiU coalmining over 1 nor cent, of calcium 
Garbo|;iato normally Joao in the (Irainage water about 
800 to 1000 lb. of calcium carbonate jwr annum. 'JIhs 
loss is increased by the use of ammoiiiaca) ihanuros by 
an amount e(juivalent lo the combined acid of the manure, 
but is diminished when soduim nitrate or organic dtbris 
is employed. A largo portion of the hoses of the neutral 
salts, provided by the soil for the milrifioii of plants, 
is returned to the soil during the growth fd the plant. 
The cal<ium oxalate and other organic calcium salts 

C restmt in plant n'sidues are oonveitcfl into carbonato 
y bacterial action in tlie soil. This return of base to 
the soil by plant-growth and proiluction of calcium 
carbonal'O by decay are HuOicient to mamtaiii neutral, 
soils which are poor in caUiium carbonate, and to replace 
the bascB which have been consumed in nitnlication and 
similar changes.—T. F. B. 

Nitrogen ; Utilisation of Afnutsphe.ric -. O. K. Witt. 

XIA., page *27. 

Gkrman Patknt. 

Nitrogen Compounds from Alkalinr’Earth Carhidea; 
Process for the Manufacture of ——. Ge». fur Stick. 
Btoil'dungur, G.m.b.H. CJcr. Pat. 103.320, Nov. 1, 
1001. 

Titb carbide is mixed with a chloride of an alkali, 
alkaline-earth or other metal, and ignited in an atruos- 
phere of nitrogen. For oxainjilc, 02 grins, of calcium 
carbide are mixed with J8‘7 grma. of calt-ium clilonde 
uml heated to bright n^dnoss in an atmosphere of nitrogen. 
It is stated that 100 grins, of a product containing I0’3 
per coni, of nitrogemare obtained In a short time.—A. S. 

XVI.—SUGAR, STARCH, GUM, Etc. 


Scammony Root; Presence of Pcniose.s and MeihjU 
jientoses in -. P. Keqmer. XXIV., page 44. 

• 

Redo " [Calcium Tiydrosnlphile !]; Emploi/mi'tU of - 

tn Sugar Factories and Refineries. H. Vasseur. Bull. 
Assoc, ('him. Siior. Dist., 1005, 23, 541—545. 

Caloiiin hydroaulphilc or “ redo ” ih soluble in water to 
the extent- of 3—4 grms. ^ler litre, and tlie solutions have 
a neutral or sliglitly alkaline reaction. I'his reducing agent 
ia now prepared in a technically pure state, and uai’d both 
in sugar faetones and refineries, for decolermmg juices, 
increasing the quotient of purity and reducing the viscosity 
of the syrups. In sugar factories this compound can he 
added to the diffusion liquors, to the carbonatated juices, 
to the concentrated syrups, aud to the spiin syruiis. In 
the last case, especially, the use of it enables larger 
quantities of molasHoB to bo rotuniod to the boiling syrups 
t^n is usually practicable, consequently third-jot proiiucia 
are disponseci with and a fully oxbausted mulasscs is said 
to bo produced. In sugar relining, “ redo ” is added to 
the meltiMi syrup after defecation bv lime; the tem- 
i^rature ift then raised to 80® 0. and lliu syrup in filtered. 
The action of tlu' bydrosulpbit© in reprosonU'd by the 
equation CaS 204 4*CB{OJl)2«^2CaSO3 + H 2 . The calcium 
snlpliite, being nearly msoiuble at a high tomporature, 
is readily removed liy filtering hot. In sugar faiJtories 
the quantity of the calcium hydrosulphito added to the 
juice after the second oarbonatation ina>, it is stated, be 
20 grms. per beotolitre.—J. F. B. 

Sttifch; Lipufaction of -. Mineral Compounds 

assessing Properties similar to those of the Liquefying 
i hiastasc of Mall. J. Wolff and E. Roux. Oom'ptes 
r rend.. 1905, 141, 1040—1048. 

A rsevLUB modifioation of starch is prepared by treating 
^ grms. of potato starch at the ordinary temperature 
%nth 60 c.e. of a 0*1 pe^ oent. solution of potassium per* 


inangauate containing 10—15 per cent- of sulphuric a«id 
or 6—7 per cent, of hydrochloric acid. After abcfut two 
hours the liquid becomes colourless, the starch is filtered 
olT, washed and dried at 30® 0. A similar product is 
obtained by the use of bichromate or chlorine instead of 
permanganate. The modified starch apparently retains 
all its original properties; its 6 per cent, pastes, if mode 
with distilled water, are scarcely loss viscous than those 
of ordinary starch, and they are capable of undergoing 
reversion and diastat-ic <^oagulat-ion in the ordinary way. 
But if the posies of the mnditiod starch be treated at about 
70® C. witli traces of a body possessing a basic roaction, 
c.g., with ammonia, the hydroxides or carbonates of the 
alkalis or alkaline-earths, or with secondary phosphates, 
they are immediately liquefied. The same offect is brought 
about by the basic raatters in ordinary water if the latter 
be employed for making the paste. The liquefying action 
of tiicse todies at the ordinary U*mperature is almost nil ; 
it iucreasefl rapidly with rise of tmnporature and reaches 
a maximum at 70®—75® C. ; it differs from the liquefying 
action of malt hy continuing at tmnperaturos above 
80® C. The liquefied starch past-es graduallv riivert to 
the gelatinous stale when kept at tlio ordmary tern- 
jKirnture, but the jelly so produced is readily Bolublo on 
noating and gives limpid Holutions. The degree of bque- 
factiou, llio permanency of the liquefied Holutious, and 
the Hoiubilily of the amylocclluloso precipitated after 
saccharification, till (le|>end on tho intensity of the original 
oxidising treatment.—,1. F. B- 

Starch^ Glycogen and Ccihdoac.. Z. H. Skrauji and others. 

XXIV., page 48. 

Enrlish 1‘atknts. 

Separating Solid Suhslances from Liquids [Prying Beet 

SlicAN\; Apparatus for Mechanically -. 11. llenoke. 

Eng. J*at. *20,358, Doc. 31, 1004. 1., page 7. 

Food for Animila [Piai and MoIusbch] ; Manufacture of 
— . F. Livingstone. Eng. l*at. 27,507, Deo. 17, 
1004. XVllIA., page 36. 

Starch ; Sieves for Washing -oMf of IHsiMcgraied 

Matmiafs. W'. 11. indand, Leipzig-Gonlis, Germany. 
Eng. Pat. 426, Jaii. 0, 1905. 

See Fr. Pat. 348,992 of 1901 ; Huh J., 1005, 6*29.—T. F. B 

Ukited States Patents. 

Liquids [Sugar Solutions] ; ApjMiratiis for Coctking -. 

E. Shaw, London. U.H. l*at. K0fi,848, Doc. 12,^1905. 
See Eng. Pat. 4112 of 1904 ; this J., 1905. *246.-1'. F. B. 

Sugar from CeUulosr; Manufacture of -. C. F. 

Gross, London. U.S. Pat. 807,260, Doc. 12, 1906. 
vSke Eng. Pat. 8644 of 1904 : thin J., 1905, 340—T. F. B. 

XVIL-BREWING, WINES, SPIRITS, &e. 

%(e.dB; Oerminaiion of -J. Effront. Bull. Assoc. 

Chim. SucT. Dist., 1905, 28, 608—62*2. 

The following additional jKiintsare incorporated, in a more 
complete pajwr, with those already dealt with (see this J., 
1905, 1183). Tho author has studied the operation of 
malting from the distillery point of view, t.p*, the produo- 
lion of maximum diostalic fKiwor. It is difficult, if not 
impOKsiblo, to oombino the maximum saccharifying power 
with the maximum liquefying power in the same malt; 
and the author concludes that tho liquefying powipr of 
the malt is a better measure of its value in practice tham 
tho sacoharifp^ing power. The dotermiuatiou of saccharify¬ 
ing power 18 complicated by the influence of foreign 
matters (such as salts and amino-aoids) in the medium, and 
the results are not always a measure of the true quantity 
of diastase present. In order to avoid this infiuonoe, it 
is necessary |o produce very profound aacoharifioationB. 
For this purpose, varying qusotitiea of malt were 
added to aqua! quantities TOiled starch and allowed 
to^saceharify at oO® C for one hour; all the testa wore 
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then fermented under equal oonditiona, and the yielda 
of alcohol were determined. It was found that the 
quantity of a given malt nccossaiy to poduoe a mven 
quantity of alcohol was a function of the liquefying 
power of the malt, and bore no relation to its sacoharilying 
power. The quantity of diastase developed is in direct 
relation to the time of floor treatment and to the develop¬ 
ment of the plumule. At 16'’ C.. the time of germination 
should be at least 10 days, and tho external plumule should 
have attained at least twice the length of the corn, for the 
production of tho maximum quantity of diastase. A 
molt with a long plumule does not contain a maximum 
amount of diastase if the growth has been forced. On 
the other hand, a malt with a short plumule has not tho 
maximum diastatio jiower even if the floor treatment has 
been very prolonged. Practically tho whole of tho 
diastase, both saccharifying and liquefying, remains in 
the corn itself: the migration of diastase into tho radicles 
and plumnloB is insignilicant.—J. F. 11. 

Yeait ; Orovith of -- in Mineral Nutrient Media. T. 

Ohrzasxcz. Cent. Bakt. [Abth. 2], 1904, 13, 144; 
through Z. ges. Braiiw., 1906, 28, 825—820. 

Tiilt author jiropared nutrient media containing sugar 
and mineral salts. A precipitate of calcium phos¬ 
phate was formed, which in some oases was filtered off. 
and in other cases was allowed to remain. The untiltered 
solutions were more favourable, to the development of 
tho yeast, ospeciallv when only a tew cells wore sown. 
Oxygen is tavourahlo to tho development. Traces of 
impuriticH in the salts cmiiloyed, and also the use of 
distilled water, retard .the growth of tho yeast; siilpliiirio 
acid and stryclinmo salts are also unfavourable. Tile 
Hiiiallor tho amount of phoapliorio acid for otherwise of 
limn and luagiieaia) in tho solution, the worse is tho 
development of tho yeast. Dill'eront races of yeast vary 
as to behaviour in these solutions. The addition of 
ealoinm salts is only favourable when these are added 
in the form of the' soluble phosphate; ferric chloride 
luis no influence on the developinent of the yeast. — ,1.1*.11. 

Hi-er ; Narcina Hickne.t.i of - : Numploma and Measures 

for I’reuenlinif. H. Will. Z. ges. Braiiw., 1905, 28. 
817—820, 833 -830. 

Sabcina sickness attacks pale Iwens more frequently than 
dark, but very seldom oeeurs in strongly hapixid beers ; 
the organisms exist in btw>r, as a rule, only m the isslio- 
coccus form. Saroina siokiiess causes alb-rations in the 
odour and flavour of tho beor, winch may or may not 
become turbid. In rarer oases, changes in tho colour of 
the beer and ropiness may be oborved. A strong growth 
of sarcina in Is-er does not always produce sickness, hence 
the idea of varying degrees of virulence has arisen. Tho 
symptoms of the sickness nearly always make their 
a’p|ioarance only in the later stages of the process of manu¬ 
facture, e.g., in the lager cellar, the transport casks and 
bottles ; the sickness is freimenlly accomiianicd by t he 
separation of a gluten “ha/.e.'’ In all obbob, tho 
germs proi>agated in tho brewery itself, being more 
or loss oeclimatisod, are more dangerous than those 
iiitrodiioed from outside. The first steps to be taken 
in dealing with the sareina sickness are to ensure* 
thorough cleanliness in all the above respects. Mext, 
the predisposition of the beer may bo reduced by brewing 
only thorouglUy modified malt made from barley not too 
rich in protein, by allowing a more conijileto saccharifioa- 
tion of the wort, aBrating thoroughly and increasing the 
proportion of hops. The wort should be pitched at once 
with a snffloient quantity of a rapidly multiplying, highly 
attenuative yeast. The yeast should ho well washed and 
as fresh as })ossible; it should be developed with strong 
aeration, and should bo changed rather frequently. In 
the lager cellar, the beer should mature without disturb¬ 
ance or “ frets,” and at as low a temperature os possible. 
The addition of a small proportion of raw hops together 
with strongly hypped ” Krauson,” and immouiately 
closing the cask, will sometimes cure sarcina sickness if 
not too far advanced. In racking, filtering and bottling, 
scrupulous cleanliness must be exercised, and all losses 
of carbon dioxide must be prevented; attention should 
be paid to thd condition of ute filter and filtering 




Fermenting Liquids; Infiuence of Metals on ///. 

L. Nathan, A, Schmidt and W. Fuchs. Oentr. 

Bakt. [Abth. 2], 1906, 349; through Wooh. t Brau., 
1906, 22, 704 (see also this J., 1904, 870 and^lOOO, 

745), 

Ik working with yeast-propagating apparatus tinned 
internally, the fermentation proceenls more slowly, 
ospeciallv during tho budding stage, and tho yeast so 
obtainea shows a modified granular structure, and possesses 
a lower fonV'ntative power as compared with yeast grown 
in non-motallic roHsels under similar conditions. The 
yoast propagated in raetallm vessels frequently Imparts 
an abnormal bitter metallio flavour to the beer tormented 
by it. These poculiaritioB generally disappear after the 
yeast has been used two or throe times. The tin coating 
of the vesstila tends to disapj>oar somewhat rapidly. 
Fermentations in presence of iron give beers with a mrey 
or bia<ift tint; tin and tinned iron change the brown ocuour 
o( the wort to yellow during sterilisation, and produce a 
milky turbidity during fermentation; lead causes milW- 
ness, and zinc imparts a dirty green shade to the liquid. 
Further exjxinments were made with tho simultaneoua 
presence of two metals, but the resultsVore no worse than 
with one metal; the metallic couples behaved approxi- 
mat€ily like the alloys. Only gloss appears to be entirely 
witiiout influence on the fermentation, yield of yeast and 
apfH>arancc of tho l)eer; gold and silver cause a sm^l 
decrease in the yeast-crop; copper and niokel cause a 
darkening of the colour, whilst ihe other metals tend to 
turn tho shade paler Iron, tin, zinc, bronze, load, ala- 
Illinium and brass are to be regarded os powerful yeast 
poisons.—J. F. Ji. 


Formaldehyde a T)iMnfeHani in tJte Breioery. H. 

Schnegg. Z. ges. Brauw., 1905, 28, 807—810, and 820—■ 

H24. 

As the result of a large numlier of practical tests, the author 
concliidos that forraalilehyde is a most efficient disinfect¬ 
ant for general brewery use, and that it gives satisfaction 
when applied to pi[Kis, wbetber of mctlll or rubber, wooden 
vessels, walls and floors. The solution should contain 
at least 0‘5 per cent of formaldehyde, at which concen¬ 
tration it is cheap, and its odour is harmless. Wlieu applied 
after a thorough mechanical scouring with water, a dura- 
tion of two hours’ contact with a 0*6 per cent solution of 
formaldeliydo is goiiorally sufficient, although lonjrer 
contact, up to 24 iiours. is advantageous when possi'ffie. 
The action of the formaldehyde is so thorough, that a 
diHinfcctiou oikhi a week is generally suffloietit. Owing to 
the great capacity of formaldehyde for inhibiting growth, 
any serious accumulation of organisms is prevented, so 
that, afUw a long period of disinfeotion with formalde¬ 
hyde, the pipes of tho brewery become free from organisms. 
Continued use of formaldohy<lo produces no deterioration 
of metal, rubber, wood or timlacqucr. In the case of 
pipes, tho same solution of formaldehyde may bo used 
at loa.st twice, whilst in other cases, *it may be uaed 
several times over without losing its disinfeotwt action. 

—J. F. B. 

Alcohol in France for Tnduetrial Purpoece. D. Sideraky. 

Bull. Assoc. Chim. Suer. Dist., 1906, 28, 645—648. 

Tub total consumption of denatured spirits in Franca haa 
risen from 374,698 hi. m 1003 to 423,601 hi. in 1904, 
in spite of a considerable rise in price. Of this inoroiMe, 
27,712 hi. relaU^d to spirits for heating and lighting 
pu^oses. 

lue consumption of spirits for dyestuffs, varnialies, 
&r., has varied l^tween the limits of about 13,000 and 
19,000 hi. in the last 16 years; until the year 1903, the 
consumption of spirits for collodions, plastic masses and 
artificial silk never rose beyond 97fi^ hi., but, in 1903, 
it suddenly increased to over 20,000 hi., falling to lOjOOO' 
in 1904 In 1903, the quantity of spirits usofl for chemical 
and pharmaceutical products showed an increase of 50 
per cent, over the previous year, rising to 12,944 liL, 
out falling again to 9041 hi. *in 1904. The increase in 
oonsumptmn for others and explosives luu been fairly 
continuous during the last 15 years; the q^ntity uaea 
for these purpose being 89,917 nL in 1904. The quimtity 
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of iHBued froe of duty for vinegar manufaoture has 
not varied greatly during 16 yeav«; in 1904 the consuinp- 
lion was 03,298 hi—J. F. B. 

Spirits and lirandics; Uniform Methods for Analysis 
^ of -. E. Barbot. XXIII., page 43. 

English Patent. 

Beer Pasteurising -<n Barrels. C. Thiel and S^ihne, 

Liibeok, Germany, and H. Oronwald, Berlin. Eng. Pal. 
17,419. Aug. 29, 1906. 

Th* apparatus eonsists of a metal beer barrel, which is 
completely Wled with l>eer, and an expansion vessel or 
receiver, which is filled with carlixm dioxide. These two 
vessels are connected with each other, the receiver being 
undermost, by means of special valved pi}>ca and con¬ 
nections, whicn permit a free interchange of gas ond'liquid 
l>etwoen the two vessels whilst preventing the escape of 
any gas. The combined apparatus is clarapc^d in a frame 
and is subjoctod to the pasteurising treatment. After 
cooling, the apparatus U tnoroughlv agitated to promote 
the re-alworptiun of Vho carbon dioxide; it is then removed 
from the frame and placed with the barrel undermost. 
The beer thus runs from the expansion vessel, filling the 
cask, and the oxcosa of gas collects in the receiver. 

—J. F. B. 

United States Patent. » 

Midi Decoctions 7 Process for Producing Tasteless Roasted 

-. M. Weyermann, Bamliorg, Germany. U.S. 

I’at. 806,007, N'ov. 28, 1906. 

Sm Eng. Fnt. 6700 of 1002 ; tliis J., 1002, 923.—T. F. 11. 
Feknch Patents. 

Soo. Nordon Frercs. Fr. Pat. 365.091, June 28, 
1905. 

The still hotly 12 is constructed in one piece with the upper 
part of the furnace cosing 2, tlic whole l>oing supported 
ny the trunnions 7, on the brackets H, fixed to the lower 
rt of the furnace casing 1. The upper part of the still 
is made of such a shape that the contents are completely 
omptied when the still head 14 is removed, and the upper 
part of the furnace 2 along with the still 12 is tilted on 
the trunnions 7. by the handle 22. The upper coils 17 of 
the condenser have an inclination towards the still and the 
level of the oixjling water in the condenser tank 10 can he 
adjusted by inclining the elbow pipe 20 attached to the 
overflow 21. If it is desired to obtain strong spirit, the 
pipe is turned into the vertical position, and conse¬ 
quently the upper coils of the condenser being cooled, 
most of the aqueous vapour is condensed there and flows 
back to the still 12 through the pijie 15. whilst the alcohol 



vapours pass on alone and are condensed in the lower part 
of the coil 18. If weaker spirit is wanted, the pipe 20 is 
turned down and the upper coUs allowed to get warm, 
when the water vapour passes on with the alcohol vapours 
to the lower coils 18, where they are condensed together. 

—W. H. C. 

WineSf Brandies^ Spirits and Liqueurs 7 , \EUciriccd] 

Process for Ageing and Improving -. J. M. L. 

Dosviguos. Fr. Pat. 360,279, Oct. 31,1904. 

A CONTINUOUS current of eleotrioity is passed through 
the liquid to bo treated, the positive eleotrode being 
placed in the liquid, whilst the negative electrode is 
separated therefrom by a porous membrane, which permits 
the passage of the current whilst preventing, as far as pos¬ 
sible, the mixture of the liquids surrounding the two 
electrodes.—J. F. B. 

XVIIL—FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(. 4 .)—FOODS. 

Enoli.su Patents. 

Food for Animals [Peal and Molasses]; Manufacture of 

-. F. Tiviugstone, .London. Eng. Pat. 27,697, 

Dee. 17, 1904. 

To prevent fermentation of mixtures of peat and molaaSM, 
the patentee adds from 0*5 tt» 1 lb. of salicylic acid to ©very 
ton of the raixtui-o. Boric acid and other similar sub¬ 
stances may boused instead of saliiylio acid. A product 
is also claimed, consisting of a mixture of jicat with a 
combination of cane molasses and lieetroot molasses, with 
or without the addition of salicylic acid—W. P. S. 

Milk Powder 7 Manufacture of -- . (/. Hacoius, Geneva, 

Switzerland. Eng. Pat. 27,718. Dec. 19, 1904. 

The milk is projected in the form of a fine spray on to the 
surface of a rotating drum heated to a temperature above 
120° C. A numlior of simple jets or a single flat jet may be 
employed. The film of dry milk is removed from the 
drum by moams of a scrajicr, the drum being rotated at 
such a speed that the film is removed within 10 seconds 
after the milk has )>een sprayed on to the drum. A 
longitudinal motion may be imparted to the sorter to 
increase its action on the surface of the drum.—W. r. S. 

Milkt Cream, Casein and their Derivatives ; Desiccation 

and Preservalionof -. B. J. B. Mills, London. From 

P. B^venot and E. do Neveu, Paris. Eng. Pat. 29,387, 
Deo. 31, 1904. 

The milk, &e., is projected upwards by means of an 
atomiser into a drying chamber through which a ourrent 
of hot air is passed. The drying chamber eonsists of a 
cylindrical vessel, in which is placed a central heated 
tube surrounding the jet of the atomiser. The air which 
is blown through the chamber is previously heated to a 
^mperature below 100° C., but sumoiontty high to ensure 
pasteurisation of the milk. An opening is provided at 
the top of the chamber through vmich the air loaves, a 
plate or scroen being placed below this opening to prevent 
the escape of any milk-spray. The dry milk falls in the 
i form of a fine powder to the bottom of the chamber. 

—W. P. S. 

I United States Patents, 

Flour S Apparatus for Bleaching —. P. A. Leperohe, 
V. A. Salvodori ami V. Denis, Paris. U.S. Pat. 806,052, 
Nov. 28, 1905. 

See Ft. Pat. 349,198 of 1904 ; this J., 1905, 032.—T. F. B. 

Milk and oilier Liquids 7 [Electrical] Ppjcess and Appa^ 

ratus for Sterilising -. H. C. Turner, Columbus, 

Ohio. U.S. Pats. 806,000 and 806,601, Dec. 6, 1905. 
The milk is caused to flow through a series of vessels 
aiTEungcd in steps one below another. From the upper¬ 
most vessel the milk overflows from & flat spout into the 
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nart lower <m<>*nd »o on. A horiiontel elect^ fa plwed 
ftt thi bottom of each v e wolt the elootoodea ia ayorj? two 
adiaoeat TeMeli being connected with Mi eleotno oiromt 
80 th«t wwh piir fa in aerie*. The ounent flow* from the 
electrode at the bottom of a veMol, up through the stream 
of milk flowing from the spout of the next higher veesel 
and leaves by the electrode at the bottom of t^ 


7>ep#«a Preparation. J. Altschul. ^ignor to Aot.-Ges. 

t Anilinfabr., Berlin. U.S. Pat, 80(1,1115. Dec. 5. 1906. 
8>a Pr. Pat. 865,660 of 1906 ; this.!., 1906,1249.—T. F. B. 


Pbinch Patint. 

Thread) and Shed) from the ProUin Sttbdanee) otHak : 

Proee)) of Making Textile -. H. Timpe. Pr. Pat. 

880,608, July 28, 1905. V., page 16. 


(B,)—SANITATION ; WATER PURIFICATION. 
Unitbd .States Patent. 


Water Purifier. P. Bastion, Grovenbroich, (^rmany. | 

Assignor to Maschinenfabrik-Grovenbroich, Germany. 
U.S. Pat. 806,234, Dec. 6, 1906. 

The water to be puriflcd is received in a circular vessel, 
which is surrounded by a second vessel, the upper edge 
of the circular partition common to both vessels being 
horiiontri. The second vessel is divided by means of a 
movable radial partition into two chamtoni, one of winch 
chambers discharges into a tank containing a supply of 
precipitant and the other into a heater. A constant 
percentage of the water issuing from the heater is sepa¬ 
rated and made to operate a tipping arrangement con¬ 
sisting of two buckets, which in their turn work a dipping 
voasef fitted in a lye tank. Means are provided for 
re-uniting all the separato portions of water, Ac., and con¬ 
ducting tliem to a precipitating tank. The latter consists 
of a vertical cylinder aurrounded by a series of conical 
guide-plates and enclosed by an outer wall, a valve at the 
bottom allowing the deposited solids to be reroOTO^. ^ 

French Patents. i 

Water 3 Proceee for the Purification of -. L. Maiohe, 

Fr. Pat. 860,264, Oct. 26. 1904.1* ' - - 

The water is passed through a vessel or filter filled with 
powdered sulphur, preferably flowers of sulphur. Any 
convenient form of vessel may be employed, and it is 
claimed that the sulphur destroys all bacterial life. 


Water and other Liquids; Process and Ajrparatus for 

Destroying the Pathogenic Organisms in -. P, G. 

Griffith. Fr. Pat. 356,946, Aug. 16, 1905. Under Int. 
Oonv., Aug. 18, 1904. 

See Eng. Pat. 17,984 of 1904 : this J., 1906, 811.—T. F. B. 


* XIX.—PAPER, PASTEBOARD. Ete. 

Celluloid Goods; LiaiiHly of -, to fire. J. Bronn. 

Z. angew. Chom.. 1905, 18, 1970—1977. 

The author gives an account of researches made by F. 
Gervais in the laboratory of the Ministry of Finance in St, 
Petersburg. Gervais’ conclusions are as follows:—1. 
Cielluloid wares, remaining in contact with e source of 
heat at 1(X)° C., decompose sponta^noouBly. 2. This 
decomposition is accompanied by evolution of boat, which 
may raise tho temperature much above that ^ of the 
original source of heat, but will not cause ignition of 
the goods. 8. Tho temperature may, however, rise high 
enough to cause the packing-paper to smoulder, and,'in 
presence of air, to take fire. 4. Celluloid goods inflame 
only when brought into contact with a vigorously bumiiu 
body. Smould^ng wood, or a ted hot wire or glass rod, 
will not inflame th^. 


In the oour*e of the roaearoh, the ignitUm-tomporntaro 
of various celluloid aridclea was determined at from 
to 467° G—J. T. D. , 

Wood Pulp Production of Norway. Bd. of Trade J., 
Deo. 21, 1906. 

AoooBDiNa to the statistical report of the, NorweglM 
Pulp-makers' Association, tho unsold quantaty of 
pulp for 1906 was a very small one. The o^culettW 
total production is about 10,000 tons leas ^ I004». 

and 00.000 tons less than in 10<». Thai dooraaaa 
is due to tho fact that several pulp mills have gone over 
to tho production of paper. A further dectoa^ of al^t 
20,000 Urns may be anticipa^ for the year «V**‘ 

market is consequently very firm. ° [T.BnJ 

Starch) Olycogen and OeUuloae 

" YYTV - 


Z. H. Skraup and othew* 




English Patent. 


Paver; A’p'parcUus [litxUing-Engin^ for Tr^me^ ^ 
pihroua Materiala for Manufaetute of ■ I'* 

Bertram and S. Milne, Edinburgh. Eng. Pat. i727r 

Te.r, OQ tOfin 


Till apparatus consists of two vortical ohambers or ch^U,. 
ono constituting an up-tako, and tho other a down-take 
duct for the pulp. Between these two duets, at the 
uptKW end, tho Iwater-roU and bed-plato supported, 
wnilst at tho bottom end is placed a circulating deviee 
which is also provided with toothed or outtiM 
which chop up any large pieces of material whioh would 
tend to clog tho device. The two vortioal ducts are so 
strengthened as to carry the beating portion of the engj®** 
without further support, but the internal diameter of the 
up-taUo duct is made considerably smaller than that of 
tho down-take duct, w'hilsl tho interior of both duem 
may bo suitably shaped and tapered so as to oner the 

miiiiinum resistance to circulation.—F. B. 

• 


United States Patents. 

Paper Yarn ,* Process for Improving -. M. Hfllkeu, 

Barmen-Bittershausen, Assizor to F. 6. von Donnw- 
march, Ncudeck, Germany, U.S. Pat. 806,663, Nov. #8, 
1906. 

See Fr. Pat. 363,997 of 1906; this J., 1906,1081.—T.F.B. 


Insulating Kledrie Conductor. I. Kltsee. U.S. Pat. 
806,348, Dec. 6, 1905. XIA., page 28. . 


Silk ; Process of lUeaehing Artifie 
Assignor to 8. W. Pettit. U.S. 
1905. V., page 15. 


iM -. C. A. Ernst,. 

Pat. 806,466, Nov. 28, 


French Patents. 


Paste-board; Process and Apparatus for Manufacture' 

r» Tn_ Da*- axn fiOtt Ahtt 10 


A ooMtouND paste-board having one or both of its surfaces 
coated with an “ art ” or ohromo comwsition is prepared 
by making two webs of paper on two independent niaonines 
placed end to end, so as to deliver their products a 
common point. These webs of pap^ are partly dried« 
before they arrive at tho meeting point and the extenor 
surface of one or both of them is coated with compo¬ 
sition required. Wlien the two webs meet each othei^ a 
cemontiug agent is applioil, and the two webs aretlmn 
pressed together and dried on a third set of drying 
cylinders.-^. P. B. 


Silk; Proceaa of Making Artificial —. G. Dioth 
Ft. Pat. 356,323. July 21, 1906. V., page 16. 


Gbbman Fatbntb. 

Wood for Paper Manufwdurt ; Prouaa of TrtaHi^ - 
E. Bergeihoff. Ger. Pat; 163,070, ffufiOjS, 1904. 
CdimKcntD wood b treated with water alone to 
wood pulp for paper mwaufacture, Tho wood is SMnate 

Ft. 
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riu. M, iMe. 


3» 


tntih water and etoam i» introdueod, at a presHiirf* of five 
aUnospherpiH, for nix to eight honr». It is Ktat-ed that 
the tomneratiiro riwis to aooiit, 125® C. Tho pulp thii» 
nroducod i« stated to ho huiUhI to ])ap(5r making without 
litrthor treatment of any kind.—T. I3.y 

.Odhdoat Producia SoluUe in Ammonia: Process of 

Preparing -. J. V. Bcmberg, A.*(k Cor. Pat. 

162,856, Sept. 29, lUW. 

It is claimed that a “ copjior liydioxido celluloso,” 
readily soluble in ammonia, is obtaim^d by tho action 
of alkalis on a mixture of celluloHe ami copper, or 
the inixtun^ may ls> t wated with a aoliition of copper 
sulphate, and an alkali chloride, or with amnioiua and 
atmospheric oxygen. Por example, a mixture of cotton 
and£copi)er is wetted with water (106—ir>0 jier cent, of 
the weight of tho cotton), ami ammoma is oiiber added ns 
a solution, or the gas i.s passed over the nuxtiire. Tho 
resulting blue mixture is Haid^^t^>p3o readily soluble in 
•ammonia, giving highly concentrated euprocclluio.se 
.Holotiona.—T. F. li. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

■ Sparteine. IJydroTvhs of Methyl-, Ih'mrfJiyl- and Tri- 
methyUpartcinivm. C. Mourcu and A. Valeur. J. 
Pharm. Chira., 1606, 22, 526 —531. 

Tub action of methyl iodide on Hpnrb'ino has been Hludiinl 
with a view of cluciflatiug the problem as to tho moh*- 
cular Btructun^ of tho base. was tliought tliat i.ho 
iodide would aot, at loast chiefly, on the nitrogen atoiii 
to which it iH originally fixed as Bparteine lodoiuelliylate, 
and thus obviat<(> the (bfiicult^ which arisestffrom llie 
proBcnco of two nitrogen atoum in the molecule f ir,ll 2 fl^ 2 * 
Meith.yl-sparte.inc. Methyl-sparteinimn Uydruxide. - Tlie 
rt-iodoinolhylatA’! of spartmuo was <-onvorted by means of 
ailver hydroxide into inotliyl-spaiioininni hydroxide. On 
heating thia to 175° C.s in vac no, it is decomposed into a 
mixture of iBomerldofl of t lie formula separ¬ 

able by fractional diBiillaiioii iw. vnrno into fractiouB 
boiling between 17P'and 175° under 11*5 mm., and with 
rotations between “16° 07'and--•'40'' in absolute 

alcohol. 

Ihmethylspartcinc. IHmeihyl-spniieinium Hydroxide .— 
On leaving equal weights of methyl iodide and methyl 
sparteine in contact, at the normal temperature, for 
aevornl days, and then heating on the water-batii lor 
Bevexal hours, a reddish translucent ma.HS was obtained. 
Whhn this was dissolved in Icmid watiT and treatoil 
with silver hydroxide, dimetUyispaTteiniu m hydroxide 
Boparated. This, when heated to 175° C. in vacuo, gave 
dimothylsparteine C\ 5 H 24 No.{CH 3 ) 2 . 

Trirnclhyl^parteinium Iiydroxidr; hcmisparteinc .— 
DimethybBparteine waa convortetl into iodomethylate, 
then into trimothyl-BparU'inium hydroxide. Tliis gave 
off trimothylanune oven on distillation at ordinai’y 
presBuro; on eoinpleting the distillation, the icBidue 
was heated t-o 200°—210® C., when abundatu-e of triinethyl- 
amiao was given off. At llie saiue time an oily body, 
l).pt» 135®—153® C. under 13 mm. was obtainea wliicU 
responds to tlie formula Oi^Ilj^aN and is, Ihoreforo, liomi- 
.^jiarteine. 

Methylspartcino, dimetbylsparteine and hemispartoin© 
are all unsaturati'd tertiary bases, whicli energetically 
reduce pern>auganate in acid Bolutioii. They are eviilontly 
not definite bocfies, but mixturew of isomerldeB, tlie produotB 
of BucoOBBivo dehydration. Tbeso rosulta obtained with 
y>arteiuo are Blmilor to those of It. VVillstaotter and E. 
Foumeau (Her.. 1602, 86, 1610; tliib J., 1602, 871) 
obtained with lupinine CioUjoUN, and point to an 
analoguua constitution of the two boHes, which, more* 
over, are found in tho same plant j since 11. Wiilstoettcr 
and W. Marx have shown lupiuidine and sparteine to be 
identical.—J. U. B. 

Pridouraein^ A Cryatallieed Cj/anogendic (Uucoside from 
Cherry-Laurel Leaves, H. u^riiuiey. Comptes rend., 
1605, 141, 669-951, 

■Tk» author has extracted this glucoside from cherry- 


laurel loaves. It crystalliiies in fine, floxible, colourless 
needlos, has a slightly bitter taste, and melts at — 
122® C. It dissotvos readily in water, alcohol, or ethyl 
acetate, but not in ether. It ia Iwvorotatory (ap« 
—62®*7). It is hydrolysed by emulsin, yielding dextrose, 
hydrocyanio acid, and heozaldebyde. It is thus 
((^] 4 H^ 7 NOe) isomeric with FiaohePs amygdonitrile 
ghiooBide, and with Bourquelot a^d Danjou*© samnunigrin. 

—J. T. I>. 

Essential Oils ; SicMian -. J. C. Umney and C. T, 

Bennett. Pharm. J., 1905, 78, 860—802. 

Peppermint Oil. —Throe samples of oil from Mitcham 
black peppermint plants, cultivated in Sicily, distilled in 
duly, 1604, Docemlier, 1604, and duly, 1605, had tho 
following cliaracters :— July, 1604, oU : fSp. gr. at 15® C., 
0‘608 ; an — —14®; total menthol, 40 pt^^ cent.; free 
menthol, 36'4 per irent. ; esters as monthyl acetate, 4*8 
per cent. ; Bolubilitv, 1:4 in 70 jx^r cent, alcohol. 

jte.CMnbcr, 1904, oil: Sp. gr. at 15® 0., 0*620 ; an=-23® ; 

total menthol. 70*5 per cent. ; free menthol, 47*8 per cent. ; 
e.sters as menthyl acetate. 26*4 ]»cr cent. ; Holubility, 1 ; 2 
in 80 per cent, alcohol. July, 1605, oil • Rp. gr. at 15® C., 
0‘006 ; /in~—21°; total mcnlliol, 41*6 per cent. ; froo 
menthol, 36*6 per cent. ; esters ns menthyl acetate, 
6*0 per cent. ; solubility, 1 : 3 of 70 per cent, alcohol. 
1(. is evident from these figures that tho two speoimens 
I of oil distilled in duly in succossive years differ very 
I slightly in cliiuaeti'rH, wliile the oil distilled in Deiicmber 
lias an abnormally high ester value. The results indicate 
the influence of climate, soil, nml culture on the rharaotors 
of the oil formed in the plant and coutii m the oliservations 
of Oharabot, that esters increase with tlie development of 
tlie green parts of the plant. 3'his increase w'oiild appear 
also to be associatofl with slow growth. 

Origanum oils. — Sicilian tirigatium oil, probably dis¬ 
tilled from Origanum creticum, liad tne following 
cliaracters:—Sp. gr. at 15° C., 0*920; rtr»=nil, or very 
slightly Iffivogyro; phenols, 44 per cent., chiefly carvaerol ; 
soliibihtv, 1 : 2 ru HO per cent, alcohol, but not in 
70 pi'r cent, alcoliol. This was compared with tho 
following origanum and thyino oils from other souroos. 
Cyprian origanum oil. ~ Sp. gr. at 15® C., 0*963; 
ni) = iul; earvaerol 81*5 per cent, by volume; solubility 
111 70 l>er cent, aleohol, 1 : 2. Trieste origanum oil, 
probably distilled from Origanum hiriuni .— Sp. gr., 
0*640 to 0*680 ; nu, slightly bevogyro ; earvaerol, 60 to 
85 |Hjr cent. Smyrna origanum oil. —8p. gr. at 15“ C., 
0*915 to 0*615; oi)——3® to —12® ; carvaitrol, 25 to 60 
per cent. French thym.c oil. —Sp. gr. at 15® C., 0*605 to 
0*920; thymol, 20 to 35 per cent, or more; solubility, 
1:2 in 80 pi*r ecnl. aleohol. This oil is derived from 
Thymus vulgaris. Spanish thyme oil, of doubtful botanical 
origin, sp. gr. 0*930 to 0*6.50 ; carvae.rol, 50 to 70 per 
cent. ; thymol, none ; solubility, 1 : 3 in 70 per cent, 
alcohol I’ho aiitisoptie properties of tho oils of origanum 
and thyme have been found by C'hamberland and others 
to bo practically identical. 

Geranium oil. —The plants, grown on dry soil yielded 
only 0*07 per cent, of dark green oil ; sp. gr. at 16®, 0*864 ; 
esters as geranyl tiglat-(% 35*6 p<fr cent. ; total geraiilol, 
71*6 per cent.; solubility in 80 pot cent, alcohol, 1:2; 
insoluble in 70 per cent, alcohol. From tho low yield tho 
oil is ndt likely to acquire commercial importance, 
notwithstanding its fine qutvlity. 

Pennyroyal oU, distilled from Mentha pulegium, had the 
following oharaotem :—Sp. gr. at 15® C., 0*927 ; «© 
4-35®; pulegone, distilling between 212® and 220® C., 
75 per cent. : solubility, in 70 jx^r cent, alcohol, 1: 2. 

Lemon leaf oil. —Named “ jwtitgrain oitronnier.” The 
oil is quite distinct in odour and characters from ordinary 
petiigrain oil dorive<l from orango leaves. It containB 
a oonsiderable amount of citral. Sp. gr. 0*873 at 16® 0.; 
ffj) =t -4-26® ; esters, 9*4 per cent.; acetylisable oon* 
etituents,'* 38*9 per cent.; aldehyde, chiefly oitrai, 29 per 
cent. Thirty per cent, of the oil, probably limoneuo, 
distffs between 175® and 180® C. It U suggested that 
I possibly this oil might prove to be a remunerative souroe 
I of oltzm. 

I Nepeta gU ,—The characters of the oil ao named—ap. gr< 

I 0*927 at 15® C.; an»4-12®; alcohols (os tnen^Sh 





Ol. XXI.—M0T0Giaf>HIcrwl»IM4 * 0 . Qu xxn,— EXPLOSIVES, *a S«., 


22*2 per oent.; e&tors (aa nioathyl acetate)* 3<3 per cent. 
—are quite distinct from thoae <« the oil of the American 
catmint* Ntpet/i Mtatia; or from those of the nound 
ivy oil, from Ntveta The Sicilian ou may 

IKMMibly be derivctl from Mtntha requieni. —J. 0. B. 


'Cinwimic Acid from Sktrax. E, Erlenmcyor, jun. 

, Ber., 1905* 88, 3891—SSOii. 

Tub cinnamic acid prepared frotn storax gives a quanti* 
tntivo yield of brucine aalt melting at 135‘^ C. with not 
a trace of lower melting salts, ami shows, in 5 ixir oont. 
solution* the ordinary doxtro-rotation. On crystal* 
lisation from ether, Byntlictie cinnamic acid gives 

S easurabh^ orj'stals only with diflieulty, whilst { 
e mjid from storax is obtaiiuMl m largo crystals j 
having the same appearance as the aci<l preparcil from : 
the salt molting at 135® T, TIicho olisorvations are in ; 
accord with those of Simon (ATinalcu., 1839, 81, 205), | 
who found that tho cinnamic uohl obtained from atorax j 
by means of aodinm hydroxide. crystuUisca in n form quite j 
different from that- of the aeid prepared by hydrolysing | 
tho atyracin of atorax. —1’. H. P. j 

[Saccharin] Sidphonic Contribution to j 

the Chemiftirt/ of -■ —. F. I). Cliattaway. Cliom. Soc. I 
Proe., 1905, 21. 284. i 

When clih>riiie is pa-ssed into a Bolutiou of fiaeoharin in ; 
aaueoua potassium or sodium hydroxide, a sparingly j 
BOiuble, substituted nitrogen chloride may be precipitated, I 
•or the solution may remain ih^ar accoriling as an equivalent j 
'Quantity of caustic alkali or an excess. Inis been muployod. | 
'In the latter caB«s on tbe addition of a mineral aidd, a j 
compound is preci}ntnted which may be a sulphondi* { 
chloroainino- or a sulplioninonochloronmiiio-aoid, ai^eord- ' 
ing na the elilormc has or has not lH*en used in excess. 1 
When chlorine is passed into a solution of the Modium { 
salt of SHccliarin, o-beir/oyl-A'-clilorosuljilionic imide or i 
chloroimiiKisacchariu is precipitated in acconlanoe with | 
the following equation;— . j 

This readily dissolves in an excess of caustic alkali, forming i 
Malt of t>-HulphonchloroaminolKni7.oic acid, thus ;— ' 

>NC1 +2KOH-- 

(;0,K.C8H4.S()2(0K):N(.!1 + HjO ; j 


th© latter, when treated with an excess of cliiorine, is 
<Jonvert-ed into the corresponding salt of o-sulpbondichloro- 
amiuobenzoio acid, thus :— 


C02K.CeH4.S0a(0K):Na *f CI 2 -• 
C02K.CcH4.K02.h;a2 + KOI. 

Both of tho acids can be liberated from their sallB as 
sparingly soluble cryntatliiie bodies on addition of dilute 
mineral acids. 

jifypin, Ben^oyUUiramdhyldxaniino-elhyldi'inctkyUcarhincl 
nydrochloritU> [A New Anof-ttheiic.] O. Neuatiitlcr. 
Miinoh. Med. Wochonsehr. 52, 2015. Pharm. J.* 
1905, SC9. 

Altfin has been introduced as a Bubstitute for cocaine, 
for producing local uniesthosia. It oocure in crystals, 
TO. pt. 109® (3., readily sulublo in water. Its aqueous 
aolutions may be sterilised by boiling for five or ten 
minutes, and without undergoing dceomposition ; they are 
•neutral, and BTo not precipitated by moderate amounts 
of sodium bioorbonate.—J. 0. ^ 

‘Soammony Moot j Presence of PerU09e$ and Methyi^ 
, jMftfMes t»-- P. JBeqitter. XXXV.* page i4. 


SHOIlSlt PxTXKTS. 

Salioylic Acid Qlyetrine Formal BtUr 2 Mamfcxlarc 

0 # -, ^A. Zimmermann, London, From Ohem. 

Fahr. auf Aotien, vnrm. B. Schering* Berlin. Eng. 
J at 6948* April 1. 1905. 

Hbe IJ.S. 801,484 of 1906 ; tliia J.. 1906,1188.—T.F B. 

Radium ^St/’Tfacea. H. Liober, New York. Eng. Pat, 
11,920, June 7, 1905. Under Ini. Conv., July 80* 
1904. 

See Ft. Pat 366.098 of 1906; this J., lOQS. U89.—T. F. B. 
Uniteii States Patents. 

^■A CydogcTanic Acid and Proccaa of Making same. 
(•. Mcrling, Frankfurt, Assignor to Farbwerke vorm. 
Mcistor, Lucius und Briirxing, Hwhst on the Maine* 
(Icrmany. U.S. Pat. 805,924, Nov. 28, 1906. 
MoNortu.onoi>EHVi>iio-A,2.4-oyoi.oaBBANio acid, pro¬ 
duced hy treating isophoroue-carboxylic acids with phos« 
phorus pentachioride, and saponifying the product is 
couverted into A-4-oycIogoranio acid by reduction. The 
latter «*ompound orystalhsos from ethyl acetate in colour- 
lens prisms of tn. pt. 103® C., b. pt 123® C. (6 ram.) It is 
easily soluble in alcohol, ether, lienzene and aoetona. 

—T. F. B. 

Formic Acid : Procona of Making CcmceiUraied ——. M. 
llamcl, Uriinau, (lormany. U.fc>. Pat 800,060, I>oc. 6* 
11H16. 

Sbr Fr. Pat 341.704 of 1004 ; this J.. 1904, 411.—T.F.a 

Anhydridvft; Pmccas of Making Organic Acid —. 
R, vScimmor, Vienna. U.S. Pat. 800,932, Dec. 12* 1906. 

Kbe Fr. Pat 354,742 of 1905 ; this J., 1906, 1126.—T.F.B. 


XXL--PHOTOGRAPHIC MATERIA1J9 AND 
PROCESSES. 

KnoLibu Patent. 

% 

SrvnitiHing Laycrn of Gelatin, (him or the like for ih€ 
pigment and like Photographic Proceaeea. C. I). Abel* 
J.omlon. From Act.-th's. t. Anilinfabr., Beriiu. Eng. 
Pat. 9324, May 3, 1905. 

Ser Fr. Pat 354.220 of 1905 ; this J., 1906, 1084.—T.F.B. 


XXIL—EXPLOSIVES, MATCHES. Ete. 

FxploMionn; 7'hc Preaaurt of -. Kx-perimenic 0 % 

Solid and Gaseoun ICxjdoaivcn. J. E. Potavel. Roy. 

Foe. Proc., 1{K)6, 76A, 4lf2-+94. 

Tua author gives an abstract of his investigations mi the 
rise of presHurn which lakes place during the explosion of 
gases Such as a mixture of coal gas and air, and sIbo of 
cordite. The measureinents wtiro made by means of a 
Sfieoially constructed manometer which recorded photo¬ 
graphically on a revolving cylinder. The maximum 
pressures obtained witli coi*dite are in close agreement 
with those given by Noble; and it appears that the rats 
at which the fiamo travels toward the centre of each 
particle of oa plosive i« pro|>nrtional to tho pressure undW 
which combustion takes Jilace. The time required for 
complete combustion decreases with the diameter cA the 
cordite, but tho shape of the curve rorireBentinff the rise 
of pressure remains unaltered. It follows, therefctfo, 
that even if the cordite were in the finest state of divisiom 
and tho combustion became nearly instantaneous* the 
effect would be tjuite dii^^nct from that of a detonation 
When the surface of tbe explosion chamber is large com¬ 
pared with its volume* ^the diameter of the c.oxdite has a 
marked infiuonoe on tho maximum pressure obtalaed* a 
large diameter oausiug a considerable decrease.^ With 
lo^ vessels wave action is frequently set up. 

The rate of cooling of the gas is shown to 
essentially on the thermal oonduoti|ity of the vesseh aoi' '' 
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on that of the gM; nad with the messiro used. 

It WM found to TMy aj^roximately in proportion to the 
•quare of the turface —B. J. S. ^ 

EmdoBtves; lUsearchiB on — III, Suppletnenfart/ 
Sir A. Noble. Roy. Soc. Proc, 1906, 76/1, 
612—614 (See sUo this J. 1906, 640.) 

Snrox the author^s paper was published, Holborn and 
Austin (Preuss. Akaa. wise. Berlin, Sitz. Ber.t 1905, 5, 
176) hare shown that the specific heat of carbon dioxide 
Increases with rise of temperature, the incromente jp-adually 
getting smaller. It is assumed from oxtcrpolation that 
the spocifio heat at constant volume becomes constant 
at lw0° C., viz., 0‘2111. The temperatures of explosion 
of eordito, M.D., and nitrocellulose powders have therefore 
been recalculated on this basis, ana also from the pressure 


assuming the following law to hold:—1 = --— 

O‘OO3ti7p0 

The values are given in the following table :— 


Density 

of 

Charge. 

Cordite. • 

M.D, j 

! Nitrocellulose. 

Temp, 
j from 
Pressure. 

S3g 

Temp. 

from 

Pressure. 

Temp, 
from 8p. 
Heat. 

Temp. 

from 

Pressure. 

Temp 
from Sp. 
Heat. 

0*60 

5276 

5268 



* 


0*4& 

6OU0 

6000 

4718 

4624 

4806 

8064 

0*40 

4^02 

4070 

4404 

4411 

4007 

8800 

0*86 

4710 

4860 

4200 

, 4216 

4680 

8705 

0*80 

4480 

4800 

8020 

4070 

8820 

8670 

0-26 I 

4166 

4770 

8686 

8045 

8060 

8680 

0>20 ! 

8888 

4760 

8240 

8870 

2886 

8426 

0*15 

8400 

4760 

2800 

8840 

2680 

8846 

0‘10 

8140 1 

4700 

2590 

8880 

2520 

8205 

0*05 , 

2776 

4800 

2160 1 

8860 

2400 

8256 


It will be observed that, although for high densities the 
temperatures obtained by both methods agree fairly well, 
the values for low densities show markecl (liscrepancies 
This is probably due to the low rate of burning with 
rapid cooling, but the author also suggests that the carbon 
dioxide and aqueous vapour dissociate at low pressures, 
but cannot at higher pressures. 

Substances such as carbon, platinun), tantalum, &c., 
when placed in the charge, were all ftiscd.—B. J. S. 


Ekoush Patents. 

Priming Ckargea for SheUA and Torpedoes 

and the like; Manufaclvre of -. C. Claessen, 

• Berlin. Eng. Pat. 13,840, June 2H, 1906. 

See Ft. Pat. 356,695 of 1905; following these.—T. F. B. 

Exploaives and Process of Manufacturing the. Same. 
J. C. Smith, Irvington, Ill., U.S.A. Eng. Pat. 19,112, 
Sept. 21. 1906. 

Sex U.S. Pat. 796,940 of 1906; this J., 1906. 941.—T.F.B. 


United States Patents. 

Fuses; Composition for — and Process of Making 
Bome. W. T. Ungo, Stockholm. U.S. Pat. 800,026, 
Nov. 28. 1906. 

See Pr. Pat. 330,266 of 1903 ; this J., 1904, 386—T.F.B. 

Powder; Process of Making Smokeless -. C. W. 

Qentieu and R. S. Waddell, Peoria, Ill. U.S. Pat. 
806,131, Dec. 6, 1905. 

NmtoosLLVLOss, whilst being agitated, is treated first with 
JeU of compressed air to break it up into porous grains, 
and then with a solvent in addition to the compressed air, 
to uniformly gelatinise the grains.. After this treatment, 
heated air under pressure and at a comparatively low 
temperature is forced into the mas|^ to expel the excess 
of solvent and to dry tho graint.—A. S. 

Powder i Smokeless - R. J), Peek, Danville, Wis. 

U.S. Pat. 806,664, Dec. 6, 1906. 

Thu powder U comp<^|sd of granulated sugar (14 parte 


by wekEht), potassium nitrate (4 parts), TOwdered 
sium chlorate (4 parts), magnesium oxide (1 part) wd 
** water (6 parts).’*—A. S. 

^ French Patents. 

Priming Compositions and Charges for Shells and Tor-^ 

pedoes ; Procesa of Preparing -. C. Claessen. 

Fr. Pat. 366,696, June 28, 1906. 

The detonating and explosive power of priming com¬ 
positions for detonators and charges for shells and tor¬ 
pedoes is considerably increased by using tetranitro- 
mcthylaniline or totranitroethylaniline instead of picric 
acid or trinitrotoluene.—T. F. B. 

Dynamite ; Process for the Preparation of a Fire Damp 

-. C. E. Biohel, Germany. Fr. Pat. 366,845, 

July 10, 1906. 

It is claimed that a dynamite which has a low velocity of 
detonation, is easy to use, and gives off inoffensive pro¬ 
ducts of combustion, may be prepared as follows:— 
An intimate mixture (about 80 parts) is made of ammo¬ 
nium nitrate, potassium perchlorate, and soilium chloride,, 
the proportions of ea<^h l^ing subject to variatien at will. 
To this there are a<1ded 6—10 parts of trinitrotoluene 
dissolved in 4—10 parts of nitroglycerin or dinitroglycerin, 
and finally a small quantity of starch, powdered wood, or 
flour in order to facilitate the absorption of the nitro¬ 
glycerin. The r(58uUing explosive is stated to be easy of 
manipulation, and insensitive to shock, and is very suitable 
for use in presence of fire-damp.—B. J. S. 

Explosives ; Process for Modifying ike Velocity of Detona- 

lion of -, so as to diminish their Bursting Effect. 

C. E. Bichcl, (Germany. Fr. Pat. 366,864, Aug. 2, 1906. 
It is possible to vary the velocity of detonation of explo¬ 
sives ny altering their stat'C of aggregation ; thus, trinitro¬ 
toluene when compressed so as to liavo a 8j>. gr. of 1‘66, 
gives a velocity of 7185 metres pttr see., but in the form of 
grains of 2*6 pim diameter gives only 4470 mm. per sec. 
In actual practice the explosive may be utilised in the form 
of grains with air int-erstices or surrounded by powdered! 
charcoal, graphite, aluminium powder, shellac, &c. 

—B. J. S. 

Explosive Pmoder for Coherers. F. Schneider. Fr. Pat. 
367.360, Aug. 30, 1906. Under Int. Conv., Oct. 27, 
1904. 

See Eng. Pat. 17.741 of 1906 ; this J., 1906,1266.—T.F.B. 


XXni.—ANALYTICAL CHEMISTRY. 

JNOPQANlC—QVAmiTATlVM, 

Sulphuric Acid; Determination of -, hy Barium- 

Chloride, in presence of other 8uhdtanc.e,s. G. Lunge- 
and R. Stierlin. Z. angew. Chem., 1906,18,1921^1930. 
The authors have examined the influence of various- 
substances said to affect the accuracy of tho determina¬ 
tion of sulphates by precipitation with barium cdflorido. 
Their conclusions are as follows:— 

1. Copper. When present in pyrites, even in ooMuler- 
able amount, copper introduces no error into tho d^tenmna- 
tion of sulphur when this is carried out exactly accordiiijrto" 
Lunge’s dirootions. 2. Zine in small proportion, for 
example, in zinciferous pyrites, does not affect the sulphur 
determination; but in larpr proportion, fOr example 
in blendes, the results are always too low, from the solu¬ 
bility of barium sulphate in the ammonium salts-necessary 
to hold the zinc in solution. The modifloatlon of the 
method suggested by Hintz and Weber (sc© below) gives- 
accurate results in presence of zinc, threu^ the com- 
pensatina error of co-precipitated barium' chloride. 3. 
The authors confirm a statement of Hintz and Weber, 
in a paper*shortly to be pfiblished, that, in presenoe of 
salts oi potassium, sodium, or ammonium, the barium 
Bul]^ate pnoipitate always contains sulidiate of the alkali • 
me^. In ^ case of ammonium snlpoate, this xs vola- 
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tiUs«d on ignition; in the other oases the alkali sulpliate 
is weighed as hariom sulphate. In any case, therefore, 
the preoipitate is too Iwit, and the sulphur result in 
oonsequonoo too low. luntz and Weber and that if the 
barium ohloride solution be added at once, instead of 
gradufdly. the error introduo64 by the cO'preoipitatiou 
of barium chloride with the sulphate almost exaotlv 
competuDatos the loss due to the cause just montionea, 
«o that the sulphur calculated from the weight of the crude 
barium suli>hato precipitate agrees very accurately with 
that actually present. The authors, therefore, propose 
to modify Lunge’s directions for precipitation, in the 
determination of sulphur in pyrites, as follows:—20 c.o. 
of 10 per cent, barium ohloride solution are diluted with 
100 c.c. of water, heated to boiling, and poured rapidly 
into the solution to be precipitated.—J. T. D. 

Nitric and Nitrous Acids | Determination of -. J. 

Meisenheiraer and F. Heim. Bor., 1905, 88, 3834— 
3837. 

Tub determinations are based respectively on the 
reactions :— 

HNOa + HI-NO + I+HaO 

HNO3 + SFeCla + 3UC1 -NO + SFeCl^ + 2HjO. 

For nitrites, the slightly alkaline solution containing 
O*!—0*2 grm. of nitrite, is introduced into a 50 c.c, flask, 
the stopper of which carries a tube for tho introduction 
of a ouiTont of carbon dioxide, a delivery tube with 
drawn'out enl, and a funnel. The drawn*out end of the 
delivery tube is placed in a 12 per cent, solution of sodium 
hydroxide, and carbon dioxide is passed through tho 
apparat iia till all air is expelled, say, for ten minutes. The 
stream is Blackened, a measuring tube filled with sodium 
hydroxide solution is placed over the end of the delivery 
tube, and by moans of the fuimol {the tube of which has 
been pnjviously filled with water) there are added, first, 
10—15 c.o. of 5 per cent, solution of potaasiuin iodide, 
and then, gradually, an equal volume of dilute hydro¬ 
chloric aoid. When tho evolution of givs slackens, the 
tlask is heated by a Binall flame to incipient boiling, and 
the residual nitric oxide driven over by the stream of 
carbon jlioxide, increased for that purpose. When the 
volume of gas in the eudiometor ceosos to Inoreose. the 
tube is removed, well shaken, immersed in a levelling 
vessel, and the volume of gas read. 

If nitrates are to be determined in the residue, another 
measuring tube is placed in position, and 10—20 c.o. of 
concentrated ferrous chloride solution, rendered strongly 
aoid by hydrochloric aoid, are introduced through the 
funnel. The operation is concluded exactly os in Spiegel’s 
modification of the Sohulze-Tiemann method (this J., 
1890, 896). 

This method is rapid, allows of determining both 
nitrous and nitric aoias in the same liquid, and gives in 
each case a direct determination.—-J. T. 1). 

Nitrous Acid; Determination of -. F. Kasohig. 

Ber., 1906, 88, 3911—3914. 

Tub author considers the sulphanilic acid method and the 
permanganate method of determining nitrous acid to be 
the best and most convenient where they can be applied : 
but in some cases, whore for example nitrous acid and 
hydroxylamino temporarily exist together, those methods 
are not applicable, aud in iiuch cases he has used the re¬ 
action applied by Moiaenhoimer and Heim (see preceding 
abstract). He prefers, however, to titrate the iodine 
rather than to measure the nitric oxide. The solution 
(which must not be aoid), about 100 c.o. contained in a 
200 C.c. conical flask, is placed under tho thiosulphate 
burette, 6—10 c.c. of 10 per cent. potanHium iodide 
solution are added, and a stream of carbon dioxide is led 
through by a tube reaching to the bottom of the flask. ^ After 
two to thro© minutes, about 1 c.c. of N/IO sulphuric acid 
is poured down tho aide of the tul»e, and after two minutos 
more, tho titratjon is carried out, the thiosulphate solution 
being ^so allowed to glide down the side of tho tube. 
The flaak must not be taken up and shaken; the gas- 
bubbles ensure the mixture of the liquids, and the ftirfaoe 
of the liquid is thus never exposed to air, which of oouwe 


would, on mixing with the escaping nitric oxide, lead to 
errors in titration. Titration must not be begun too early, 
or too much thiosulphate will be needed; the author 
thinks that, on acidifying, nitrosyl iodide NOI, is first 
formed, and that this requires time to decompose. 

In using the permanganate method, tho author pours 
the solution to be tested into N/10 permanganate solution, 
taking care that at iei^t 20 per cent, excess of the latter 
bo present, then acidifies (if necessary), and after two 
minutes, tho reaction on the nitrous aoid is oomiflete. 
He then adds 6 c.o. of 10 per cent, solution of potassium 
iodide, wliioh instantaneously dissolves anv preoipitate 
of manganese peroxide that may have formed, and 
titrates with thiosulphate.—J. T. H. 

Bismuth; Determination of -, and its 8tpitration 

from, CopptTy Cadmium, Mercury, and Silver, A. 
Staohler and W. Soharfenborg. Bor., 1906, 88, 3862— 
3869. 

BiSMtJTti can be accurately determined by preoipitatioa as 
phosphate, even in presence of hydrochloric acid, provided 
a sumciency of sodium phosphate be added to substitute 
phosphoric for the hydrochloric Aoid. The bismuth 
solution, containing 0*1—0*2 grm. of bismuth, is dilut^ 
to 300—400 O.O.. and heated to boiling, any preoipitate 
of basic salt being redissolved by cautious addition of 
nitric acid. Boiling 10 per cent.* solution of trisodium 
phosphate |tho disodium salt mav be used, but in aoid 
solutions so much of it may bo ^needed as to make an 
inoonvenionUy large bulk of liquid) Is now gradually 
added, stirring constantly. An excess of sodium phos¬ 
phate does no harm, so long as it is not sufficient to produce 
alkaline reaction in the liquid. Tlio boiling and stirring 
arc continuod for a few minutos, and the preoipitate 
allowed to nettle so far that the completeness of precipita¬ 
tion can bo tested by adding more of the precipitant. 
When complete, the hot liquid is jhlterod through a Gooch 
crucible (the filtrate being again tested with the precipitant) 
and washed with 1 per cent, nitric acid containing a little 
ammonium nitrate (tho washing must not be too long 
continued, or the precipitate has a tendency to become 
colloidal), dried at 12U^ C., ignited over a good flame for 
five or ton minutes, and weighed as BiP 04 . 

Separation from Copper .—The bismuth is precipitated 
from the mixed solution exactly as above, ana the copper 
in the filtrate thrown down as sulphide and weighed as 
cuprous sulphide. Id preseuoe of ohlorides, eleotrolyfU 
waa found not to yield good resnlts. 

Separation from Cadmium .—The bismuHi is preoipd- 
tatod as above ; then, if ohlorides be absent, the solution 
is rendered ammoniaoal, a little potassium cyanide 
and tho cadmium determined oleotrolytioally. If ohlorides *. 
be present, the cadmium is preoLpitatod as sulphide, tho 
sulphide washed, dissolved in weak nitric aoid, potassium 
hyuroxide in excess and |Kitassium cyanide aaded, and 
t^o solution electrolysed. 

Separation from Mercury .—After precipitatliig the 
bismuth, hydrochloric acid is added, followed by exoess 
of ammonia. If there be any preoipitate, more hydro¬ 
chloric aoid and ammonia arc added, and so on, tiu tho 
amount of ammonium salt present suffioos to keep tlM 
mercury dissolved in presence of excess of ammocUa, 
The solution is tlien heat(‘d to boiling and saturated with 
hydrogen sulphide. In five or ton minutos tho precipi¬ 
tation is complete, and the sulphide, quite free from 
excess .of sulphur, is filtered through a Qoooh omciUi^ 
washed with hot water, alcohol, and ether, dried at 105*’ 0., 
and weighed. 

Separation from Silver .—The bismuth is procipitatod 
as above, and tho silver in the filtrate determined either at 
chloride or by titration with ammonium thioovanate. 

-.l.T.O. 

Bismuth ; Determination of and its Separation from 
the other Heavy Meters hy Pretipitation as PAosp&ote. 
H. Salkowski. Bor., im, 88, 3943—3944 

Tk& author many yeare ago suggested this as an aoourata 
method of determining bismutn, and has lately, with hte 
pupils, taken up the matter again. They find 
satwfactory separations from all m heavy metals oaa ha. 
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effected in thin way, but that hydrochloric acid and 
ohlohdee interfere. Detailn of the motho<ls are not given. 

_j 

: Determination of - in Preaetice of Silica. 

M. Thilipe. Z. angew. C'hem., 11105, 18, llHi9—1972. 

Thk older metboda of determining silicon in presence of 
•ilioa, all involving ignition of a mixture of ilio two suV>- 
itanccB in the air, and treatment of the residue with 
hydrofluoric acid, arc inaccurate, for the author fios shown 
that silicon, even at low red iujat, absorbs oxygen from 
the air fairly rapidly, and that it is sensihly attacked and 
volatilised by hydrofluoric acid. His method consists in 
dissolving the silicon lik potasHinin hydroxide solution, 
and measuring the hydrogen evolved (fii + 4KOH — 
K4Si04 + 2Hjj), then dcUnmining the total silica, and 
oalculating by diflerenco the Bili<-a existing os such. The 
mixture, powdered extremely tine, is introduced into a 
small flask containing 30 per cent, notassinm hydroxide 
solution, and standing in a water-batn at the temjierature 
of the air. The flask is then connected with the upper 
three-way stopcock of a 2(K) c.c. Hiinte burette, the cock 
being left open to tile air for a few minutes till the tem¬ 
perature throughout is uuiforin. (Connection Ui the 
burette is then mode, the water-bath removed, and tlie 
flask heated gently over a flame till all silicon is 
dissolved. Then the hath is nplaced, the wliole 
allowed to regain the temperature of the air, the 
levels adjusted, and t!»d volume of the gas /ead. The 
solution m the flask may be evaporated ilowTi witli hydro- 
ohloric acid to determine the total silica ; hut os the alkali 
may dissolve silica from the glass, it is fo fuse amtiher j 
portion of the substaiuie with alkali carbonate and nitrate, ! 
and determine the total silica in that.—J. fl’. 1). I 

I 

Oxygen Deierminaiion of —— in (Jopper. L. Archbutt. 1 
Analyst, 1995,80.385 -394(tlusJ., IIKH), 1148). 

It was slated by J)ioks<»n (tliis J., 1905, 038) that in order 
to expel the whole of the oxygen by beating cojtpcr 
to redhOBB in hydrogedi it was essential to have the metal 
in a very tiiio state of division. The author, however, 
finds that the tlnekneas of the c(.>pper iuus little, if any, 
influence upcm the aecurncy of the metUod, but that it 
chiefly afleols the time rerjuired for a determination. 
Thus closely c<»ii(X)rdant results (0*17 to 0*18 per cent.) 
were obtained in the determination of oxygen in cupjier 
whether in the form of strips to ^ in, in thickness, in 
fine turnings and sawings, or in rough ^ in. culies, the time 
re({uired for the strins Wing two hours, and for the cubes 
five houif. Similarly a solid copjwr cylinder yielded the 
whole of its oxygen when heated to redness for nine hours 
In a curront of hydrogen in a combustion tube of Jena 
lam. In the case of cop|K*r containing an unusually 
igh perwntage of oxygen (over 0*2 per cent.), the turnings 
yielded 0*224 to 0’22fl per cent., whilst a cylinder | in. 
m diameter gave 0*21 per cent, after being heated for 
eight hours, or only ^ of the difference found by l>icksou 
when working with wire ()*03.5 in. in diameter. The 
cylinder, when broken in the vi(;e, had the same appear- 
an(^ from the core to the outside edge of its fractnrx'. 
Copper deoxidised in hydrogen is very brittle, and fre¬ 
quently shows lisauros on its outer surface. It also shoves 
a considorable amount of expansion—as much as in. 
in the case of a cylinder of ^ in. diameter. Examined 
under the microscope the surface flssuns are seen to 
extend some way into the interior, passing between the 
orystalline grains, which, it is stated, increase in size 
during the anneal^g in hydrogen, whereas the junctions 
between them are loosened. Hence it is not surprising 
that the copper becomes brittle, nor that the whole of tlie 
oxygen is gradually expelled from the interior of a thick 
piece of the metal.—C. A. M. 

Chlorine ; Anal^Hs of Electrolytic -. V. V. Treadwell 

and W. A. K. Christie. Z. angew. Ohem., 1905, 18, 
1030—1934. 

Ths analysis of electrolytic chlorine consists practically 
in determining aotuid chlorine and carbon dioxide. The 
method formerly proposed by Treadwell (absorption of a 
measured volume of the dried gas by 6 per cent, solution 



of sodium hydroxide, deh-.rmination of liypochlorite by 
N/IO arsenioiis oxide, caleulalioii of IIk^ corresponding 
volume of chlorine, and suhtraction from the tr)tal to get 

the carbon dioxide) gives results always 0*7_0-77 jr'i* 

cent, too low, from iorrnation of clJorate ; and the method 
of AdolnU (absorption oh above, dcHirmitioii of hypo- 
cidorite by hydrogen peroxide, and tit ration or mcasun^- 
imuit of the carbon dioxide) is dlffieult to work, as tlie 
liydroxide must bo absolutely fnjc from (farbonute, whilst 
that of Ollerhaiu (aWorptmii as above in one burette, 
H'aotion of ga.s in anotlun' burette on potasHiuni iodide 
and titration of liberated iodine) remiires two burettes, 
urid is costly where many deterininalioTm must be made, 
Irom the amount of potassium iodide used. The method 
now proposed consiats in absorbing tlie chlorine in solution 
of alkali arsonitc free from carbonate, and then the carlxni 
dioxide by alkali hydroxide. The arsonite* Boluti<»n is 
made by dissolving 4*95 grins, of arsemouB oxide in dilute 
potassium hydroxide solution, adding plienolphthaletn 
and exactly neutralising with sulpliunc acid, and diluting 
to a litre. The chlorine is allowed to Btreani through the 
hiirotte F from below, till all air is displaced, cock K is 
eloiwd, then cock H, and the barometer and tenijieraturo of 
the surrounding water are read, i) is now’ filled with dis- 
tilled water, which is allowed to run out at C, so as t<i 
displace all air or chlorine from the rubber tul>o or B; 
then 100 c.c. of the arsenite solution arc delivered into 
I) and allowed to enter the burette, the cornpletei alworp- 
tion of the olfloriue being aided by Bhaking. Next, 
10 c.c. of strong potassium hydroxide (1 : 2) solution are 
placed in A, and cautiously drawn down into the burette 
and well shaken. The levels are adjusted, and the volume 
of the unabsorbed giw, the barometer, and the tempera¬ 
ture, are read. The liquid from burette and lovelUug-tui)e 
is now run into a conical flask, and the apparatus 
thoroughly rinsed into the flask; to the liquid in the 
flusk are suoivasivoly added .phonolphthalein, hydro- 
clilorio acid to noutraUty, and 60 c.c. of solution of sodium 
bicarbonate (40 grins, per litre), and tlie unoxidisod 
arsenite ia titrated with N/10 iodine solution and starch. 
From the weight of chlorine thus determined, its volume 
is calculated (1 c.c. of N/IO solution 0*003646 grm. 
of ohlorine=sl*10l6 c.c. at N.T.P.), and the difference 
licfcween this and the total volume of gas absorbed, gives 
tlie carbon dioxide. Experiments with pur© chlorine 
and with known mixtures have shown that the method is 
accurate, and that no chlorate is formed. 

The authors have also devised a modifloi^ion of Offer- 
hauft* method, using only one burette-~the same apparatus 
os alre^y described. Tho chlorine is absorbed by 
5 per omt. solution of potassium iodide, then tlm carbon 
dioxide by 10 o.o. of potassium hydroxide m above, uid 
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th£ total volume of absorbed gas determined. The 
excess of hydroxide converts the liberated iodine into 
iodide and iodate; and when the liquid from the apparatus 
i« now run into a boa^cer containing 10 c.e. of strong 
hydrochloric acid, tlie iodine is again hberatod and is 
titrated with thiosulphate. The roaulte are accurate, but 
the method preHout» no advantage ovw the arsonite 
method.—J. T D. 


ORGANIC—QUANTITATIVE. 

Picric Acid Additix^e. Coiitjiounds ; Deiennination of -. 

F. S. iSiiinatt. Cliem. Soc. Proc., 1905, 18, 297. 

Knbcht and Kibbort’s mtithod (this J.. 1903, 76*2) for the 
•determination inoans of litanous chloride 

has been found io Im> applicable to other piorates, and also 
to picric acid additive compounds. 

Twcntv-Uvo c.c. of a solution of 0-200 grm. of naphtha¬ 
lene picrato m 250 c.c. of alcohol wore titrated with 
lilanoue cldoride, and gave 99-49 iK;r cent, of naphthalene 
pioraUi. I\vridiuo and Htrychnino picrates yielded 100*19 
and 99*09 per cent, n^'^imctivoly. 

In many cases it is convenient to dissolve the picrato 
in hydrochloric acid. The method has l)o<ni appliei! to 
the cHtiination of naphthahnic in coal gas ; the naphthalene 

S icrate is separatod by the usual process (Colman and 
inith, this .1., IIMK), 12K). washed. tUssolvecl in a small 
volume of alcohol, and titrated witli tilanous chloride. 
If a standard solution of picno acid bo used in the wash- 
•bottles, the tiltrato and wasliings may also Iw titrated. 
The results compare w'lth those obtained by (’olman and 
Smith’s method. 

Prandies and other SpiriiA ; Uniform Metfayds for Awdxj.na 

of -. K. Barbet. Ann. ilrass et Dist., 1905 [19J; 

through Z. SpirituBind, 1905, 28, 406—469. 

Toe following methods have been selected by the author 
in conjunction witii other (diemists as the basis of a general 
ogreeiuciit in the analysis of spirits. 

Acidxty .—The determination of the total free acidity 
U important as a pieliniinary to the determination of the 
esters. lOO c.c. of the spirit should lie diluted to a strengtli 
of 50 pi'c ('cut. of alcohol and titrated with slaudard 
calcium sucratti solution (100 c.c. —I grm. of ocotio acid) 
using hliims as an indicator. The neutral tint should be 
estubliHliod by comparison with a mixture of the same 
quantities of litmus and neutral distilled water. 

Esters ,—The saponilieation .should lie efToctsid by means 
of calcium suciate solution, which does not i*oainify the 
al(lebydi5S ; the following pointa are of importance:— 
The iWk sliould Iki of hara glass, and connected io the 
reflux comlonsor by ground joints, without cork or rubbtir ; 
•throe times the theoretical quantity of alkali should be 
used; the sample should not contain more than 50 per 
cent, of alcohol and shonld bo boiled slowly for two hours. 
Volatile bases should be absorbed in a ’Will’s apparatus 
At the upTHir end of the condenser, (kiloured spirits 
must 1)0 diluted to a strength of 20 per cent, of alcohol, 
and distilled Iniforo sa])onilication. 

Aldehydes .—Throe coloriinctrhi methods are available ; 
Bosaniline-bisulphite, m-phenylcnediamiuo, and qninol- 
{hydroquinone-) sulphuric acid. Preference is given to the 
2ast:—2 c.c. of the sample are mixed with 1 c.c. of the 
purest sulphuric »U'id, and 0*02 grm. of powdered quinol 
IS added. A scale of st-andards is prepared from pure 
aldehyde-ammonia and matched by dyed jmlatin. 

Higher idcohols. —Koeques’ method ;—The spirit is 
diluted so as to contain 50 per cent, of alcohol; the 
aldehydes are destroyed in 100 c.c. of the product by 
boiling with m-pbonyWediammo hydrochloride ; exactly 
75 c.c. are then distilled off. 10 c.o. of the distillate are 
mixed with 10 c.e. of sulphurio aoid monohydrate 
and the mixture is heat^ in a calcium omorido bath at 
-exactly 120° C. for one hour. The coloration so obtained 
IB compared with that developed by isobutyl alcohol 
under similar oondiUons. If tl^ results are ,to be ex¬ 
pressed in terms of amyl aloohol they most be mulf^idied 
oy 1'8. 


Furfural i* determined oolorimetrioally by a^^ 
acetate; the furfural ia no guide to the origin of the 
spirit.—if. F. B. 
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Lithium ; lodomercurates of --. A. Dulioin. Comptes 

• rend., 1905, 141. 1015—1018. 

Of? cooling a hot saturatetl solution of meroiirio iodide 
and lithium iodide, of np. gr. 3*28, needle-shaped crystals 
were oblaiiieii of tlie composition 2LiI.HcI3.OH2O. The 
crystals were very dense (sp. gr. 3*26), readily deooropoied 
by water, soluble in many alcohols and esters, in formio 
and acetic acids, aldehyde, acetone. &o., but not in benzono 
or methyl lodidO. The mother li<(uor at a still lower 
t<unperaturc depf)8itfl large prisms of 2LiI Hgl2.8H20, very 
soft and readily melted, especially in pr4‘*senee of traces of 
water, and having, generally, similar solubilities to the 
other salt.—J. 1’. 1). 

Bromine Fluoride. P. I^cboan. Comptes rend., 1905, 
141. 1018—1020, ^ 

Bkominb and fluorine combine at *tho ordinary tarn- 
poraturo with evolution of boat, forming a compound of tho 
formula BrFs- This is a colourless liquid, froowng to a 
solid, which^olis again at about 4°‘Cs It reacts on Miliooa 
m Uie cold, pro<luoing vivid iiicaudoaoenoe, and its re¬ 
actions on most oilier elements and many compound 
substanee.H roBomblc thoso of fluorine in their vigour. 

—J. T. D. 

Starch, Glycogen and CeUxdose. Z. H. Skraup and others. 

Monatsh. f. Chom., 1905, 26, 1416—1472. 
n'nE authors have studied the action of ocotio anhydride 
saturated with gaseous hyilrogon chloride on three repre¬ 
sentative polysacobandcs : starch, glycogen and cellulose. 
They have endeavouixid, by detorminatious of tho mini¬ 
mum Btochiomotrical ratios in which ohlormo enters 
into the chloracetylutod derivatives so obtained, to 
assign minimum values fur the molecular weights of these 
colloid carbohydratoB, on the assumption that combination 
takes place in the first instance, without do^adation of 
the oggregato, an assumption not wholly vorified by the 
ox})orimontal rosnlts. The carbohydrates wore suspended 
in acetic anhydiide, the liquid was saturated at a low, 
temperature with hydrogen chloride, and tho mixtures 
wore allowed to remain iii contact for various lengths of 
time. A large number of cbloracotylated proda^ have 
been isolated and imrifirul by fractional solution and 
precipitation. These products were also converted into 
the corresponding aeetvl conij)oiinds by replacing the 
olilorino atom by acetyl through the action of silvet acetate. 
Those acetates, on saponification, all proved to be tei* 
acetates on tho 0^ unit for tho throe polysaccharides ; the 
Haponified residues were also oxatnkiod as to the relation 
they bore to the parent substauces. The following ohlor- 
acetyl derivatives are thoso which arc regarded as being 
definite individuals with tho closest ajpproximalioii to the 
state of molecular aggregation of the original carbohydrates 
and os possosBing 1 atom of chlorine in comblnaUtMl 
with t5ach aggregate(1) From soluble starch, 0*268 wr 
cent, of chlorine, indicating a molecular weight of 7446« 
60 soluble starch; (2) from ^yoo^en, 
0*15 per cent, of chlorine indicating a molecular weight 
of 163.50*((:eHio()6)ioo for 8ai>onified carbohydrate 
which was probably a degradation product of glynogen; 
(3) from cellulose, 0*36 per cent, of chlorine, indioati^ a 
molecular weight of 6508«(C^IIio06)a4 for the saponilbd 
carliohvdrate, regarded as being nearly equivalent to the 
original cellulose. 

Longer periods of action gave chloroootylated derivatives 
of degradation products of tho parent oarbohydrateSf 
with pereentagoB of chlorine increasing os the moleoohur 
aggrogatos, became mefre simple. In the case of staroh, 
oWoracotyl derivatives of orythrodextrin 
tnifltose and Anally ^ucose were obtained, m tlM ease 
of cellulose, a reaction lasting 14 days yielded a ohloraasftel 
derivi^ve of oellobiose which is f^y desoribed.-*^.#A^ 
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Btanmofvy BocA; PttBince of PeniostM and MeihyU 

Mntous in -. P. Kequier. J. Pharm. Chim., 

1906, *2. 540—542. 

]jr addition to saooharoBo» previously recorded (this J.* 
1005, 1246) as a constituent of eoammony root, the 
grwnoe of pentoses and znethyl-pentoses is now eatab- 

Saccharine constituents of fresh root. —These, cal* 
oulated on the dry root, are:—Reducing sugars, a» dextrose, 
2*70 per cent.; saccharose, 6*80 |Xir cent.; methyl- 
pentOTO, 0*95 per cent.; pentose, traces. 

Saccharine constituents of dried roo<.—Reducing sugars 
M dextrose, 1*11 to 1*81 per cent.; saecharuse, 2*08 to 
3*86 per cent.; mothyl-pontose, 0-226 to 0*253 per cent.; 
P«iit<^, 0*06 to 0*066 per cent.—J. O. B. 


Tsade Report. 

New Zealand i Export Trade op-. 

Bd. of Trade J., Dec. 28, 1906. 

In the following table aro given the values e’jf exports 
of certain articles from Now Zealand in the years ended 
Sept. 30, KH)4 and 1905: 

[ Year euded BOthlSeptember 



1904. 

1906. 


£ 

£ 

Wool. 

4.3:n,ooo 1 

6.642.000 

Tallow . 

ari.ftoo 1 

K46.000 

Butt<fr. 

1.860,000 

1.418,000 

Sheop akins. 

400,000 , 

4tt6.0<M) 

Gold . 

2,062.000 1 

2,086,000 

Kauri gum . 

642.00(» ! 

60«,000 

Timber. 

247,000 1 

1 810,000 


Australian Customs Deoision.s. 

Bd. of Trade J., Dec. 21, 1906. 

Decisions have been rendered by the (V>mmonwoalth 
peparimeiit of Trade and ChiHtonis, fixing the rates of 
import duty on the following substances: Algin (a» 
gelatin), 20 per cent, ad intlorevi; blaok*lead and 
plumbago in bulk, free ; colours, soluble water, 20 per 
cent. ; nranures, includnig ammonium sulphate and 
phoepbato rook, free ; neutrex (cocroa butter substitute), 
la. per lb. ; levuiose (as glucose), 8#. per cR*t. 

Norway ; Customs Taripp of-. 

Further portions of the new oustoins tariff of Norway 
appear in the issues of tlic Board of Trade J. for each 
week, the concluding portion being in the issue for Deo. 
14 last. Each of these numbers may lie obtained from 
Messrs. Wyman and Sons, Fetter I..ane, E.C. Price Id. 


The InoreoM wm prinoipallv in drugs, alcohol, anthraoeno 
and benzoin, sulphate of iron, copper and zinc, and 
sulphuric ether. The total imports from the United 
Kn^dom amounted to 66,700i. The principal imports, 
from all oountries, together with the share of the United 
Kingdom, were as follows:— 


Articlee. 

Froo 

All 

Countries. 

a— 

1 United 
: Kingdom- 


£ 

£ 

Drum . 

126,600 

6,800 

Anthraoeuo, benzole acid, benzene, oar* ' 
bollo acid. *0 . ! 

98(400 

4,600 

Aniline colouni . ' 

96,300 ; 

400 

Aniline . i 

96.800 , 

1,000 

Pharmaceutical preparations . 

62,600 , 

4,600 

Hulphate of Iron, copper and zinc. ' 

48,800 ' 

16,900 

Arsenical acid. 

40,700 

4,600 

Starch and dextrin . 

39,600 

1,000 

Caustic potash and caustic soda . ' 

85,900 

2,600 

Vamlshtis (not oil). 

83,400 : 

9,600 

Btearlno . 

29,000 

8,000 

lioracic. pure carbolic, phosphoric acids 

27.600 , 

900 

Alluloids . ' 

23,900 

1,400 

1 Kxtract of quinine and reflned camphor 

22,000 

700 

J Bromide, iodine, carbonate of magnesia, &g. 

14,000 

2,800 

Porfumos and cosmetics. 

13.000 

600 

Colouring materials . 

269,200 

1,800 


The total imports of vamislunj in 1904 amounted to- 
33,400/., of which th<5 Uuitojl Kingdom supplied 9,500/.^. 
or an increase of 5(K)/. on the prcicediug year. The principal 
supply came from Germany, representing a value of 
14,600/. 

The total import of oils, soajis. and fate in 1904 
amounted to 646,000/., or a decrease of 46,000/. on the- 
imports of the previous year. This decrease is acoounti«d 
for mainly by tbe reduced imports of oils. The principal 
articles iinporUid frenu all countries and from the UniU'd 
Kingdom were as follows: Various oils and liquid, 
greases, I17.00()/. (from the United Kingdom, 13,9(K)/.);. 
linseed oil, 72,000/. (United Kingdom, 3,600/.); ordinary 
and scented soaps, 42,400/. (United Kingdom, 1,700/.) 
candles, 2,200/. (United Kingdom, 5(K)/.). 

The imports of food artiolea amounted to 13,449,000/., 
as against 12,739,000/. in 1903; the imports included 
spirituous liquors, 36,000/.; and extract of meat, 21,000/. 

The United Kingdom continues to he Switzerland's- 
prinoipal market for her manufactured goods, and in 1904 
she took 21*9 per cent, of the Swiss exports, including 
ironware and machinery, 186,800/. ; condensed mUk, 
696,800/. ; chocolate, 461,600/. ; pharmat-eiiiical prepara¬ 
tions, chemicals and colouring materials, 140,700/. The 
total export of chemicals from Switzerland in 1904 was- 
valued at 1,376,000/. 


New Books. 

Ei.bmint8 of Quantitativk Analysis. By O. H. 
Bailby. D.Sc.. Ph.l). Sonior Demonstrator of 
Chemistry, and Lecturer in tho Victoria University of 
Manohestor. HacmiUan & Co., Ltd., lA>ndon. Tho 
Maeinillan Co., New York, 1805. Price 4a. Od. 


SwiTZBBiANn ; Trade of-. 

For. Off. Ann. Series, No. 3iS20. 

The value of the total imports of mineral products 
amounted to 3,499,000f., the share of the United Kingdom 
in these import* being only a small one (29,600i., of which 
22,0002. was for coals). Tho value of coals imported from 
aU oountries amounted to 1,861,0002. (an increase of 
122,0002. on tlie imports of 1903), of which Germany 
suOTlied 80 per oont. 

The total, imports of drugaista’ snndries, chemicals and 
eolotiring mateiials in 1904 amou-nted to 1,716,8002. 
(an increase of 68,8002. on the imports of 1903), of which 
1,563,9002. was for mannfaotntM chemical prodneta. 


Small ,8vo volume, containing a prefaeo, 241 pages of 
subject matter, and an alphabetical index. Tho text oon- 
taiiiB 47 illustrations, and is sub-divided as follows and for 
tho following purposes i—Chapters 1. to IV. contain intro¬ 
ductory remarks and instructions of general application ; 
V. to VI., the methods of preparation and analysis of well, 
defined oomponnds such os may provide a training in 
manipulation; Chapters VII. to XIII. are devoted to 
Volumetrio and Gas Analysis ; XIV. to XIX.. to-Methods 
^plioable to the Analysis of Minerals, dnl)i olassified; 
XX., to Processes specially employed in mvestigating. 
Minerals oontaining the rarer element*; XXI. to XXIII., 
to the Teobnioal Analyais of (i) Water and Fuel, (ii) Pro¬ 
duct* of toe Alkali luduitry, and (Hi) Materudaoantainiug, 
Organic Mattor. 
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XX.—Fine Chemicals, Alkaloids, Essences, and 

Extracts . 88 

XXL—Photographic Materials and Prooesass .« 00 

XXIL—Explosives, Matches, &o. . BO 

XXIIl.—Analytical Chemistry. 91 

XXIV.—Scientific and Technical Notes . 93 


PiTONT Specifications may bo obtained by post by remitting as follows:— 

jBngliih. —each, to the ('omptroller of the Patent Office. C. N. Dalton. Kaq., Southampton Buildings, Chancery Lane, London, w.O. 
United Statet .— Is. each, U> the Secretary of the Society. 

Pttneh .—1 fr. 26 c. each, to Belin et Ole. 66, Rne des Francs-Bourgeois. Paris (8«). 


Official Notices. 


COMMUNICATIONS. 

Authors of oomrounications read before the Society, or 
any of its Local Seotioms are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for ihroe months of all such papers. 
Infringement of this By«**law renders papers liable to l>e 
rejected by the Publioatiou Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, ROME. 1906. 

The Sixth International Congr^ of Applied Chemistry 
will be held in Rome, commencing on April 26th, 1906. 
All oommunioations should be addressed to the 
General Secretary* Prof. Vittorio VtUavecohia* Via 
Panispema, 89* Rome. 


Members are reminded that the subscription of 26s. 
for 1906, payable on January let, should be sent 
in good time to the Hon. Treasurer (Mr. Samuel He^) in * 
order to ensure continuity in the receipt of the Society’s 
Journal. 


DECENNIAL INDEX, 1896-1906. 

A Collootivn Index to the first fourteen volumes of the 
Journal (1882—1896), a volume of 560 pages, was pub¬ 
lished in 1899; a few copies of this are still left, mioe 
10a. A second volume, embracing the period 1896---1906, 
is DOW in f^paration, and will be ready for printing in 
1906. It will contain both a subject matter and authors’ 
names portion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number of 
coines to be printed will depend on«the number of applica¬ 
tions from members, the TWsurer is prepared to receive 
subscriptions at the rate of lOs. each copy. A form of 
application for this purpose will shortly be issued. 


EXTRAORDINARY GENERAL MEETING. 

The attoiitiun of members of the Society is drawn to 
the notice which accompanies this issue ol the Journal* 
of an extraordinary general meeting of the Society to be 
held at 3..30 p.ra. on Tuesday, the 27th March, 1906, at 
the House of the Society of Arts. 

The meeting is convened under Bye-l,aw 40, in pursuance 
of a requisition received by the Council, for riio purpose of 
oousidering ami, if approved, adopting a resolution in 
favour of taking sfops to procure the grant of a Royal 
Charfor of Incorporation. 


List of Members Elected. 

Jautury 23rd, 1906. 

Allan, David, c/o Prico’a Patent Candle Co., Ltd., Selmoni 
Works, Battersea, S.W, Chemist. 

Ash. Charles S., 6U1, 3rd Street, San Franoiaco, .CaL, 
U.S.A., Chemist. 

Bailey, Ralph W., c/o Messrs. Stillwell & (Madding, SB. 
Fulton Street, Now York City, U.S.A., Chemist. 

Bottomley, W., c/o The United Alkali Co., Ltd., Fleet- 
wood Salt Works, Fleetwood, Engineer. 

Bowen, Ralph A., c/o National Aniline * Chemical Com¬ 
pany, 36, Purchase Street, Boaton, Maaa., U.S.A. 

Bradley, R. H., Wellington Foundry, Nowark-on-Trent, 
Engineer, 

Browne-Cave, E. J. C., “ Strathallan,” Bootle, Uverpool, 
Works Cheiniat. 

Buckie, Robert H., c/o The Britiah Uralite Co., Ltd., 
Higham, near Rochester, Kent, Works Chemist. 

Cabot, Samuel, 141, i^ilk Street, Boaton, Mass., U.S.A.> 
Manufacturing Chemist. 

Carey, William G., 66, lokbnrgh Road, Upp^r ClapAm; 
l^ndon, N.E., Chemist. 

Chaplin, Wm. H., 13, Penywern Road, Earl's Court, 
S.W., Wine Merchant. 
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TRADE REPORT. 

f 


NEW BOCHCa 


Btanmofvy BocA; PttBince of PeniostM and MeihyU 

Mntous in -. P. Kequier. J. Pharm. Chim., 

1906, *2. 540—542. 

]jr addition to saooharoBo» previously recorded (this J.* 
1005, 1246) as a constituent of eoammony root, the 
grwnoe of pentoses and znethyl-pentoses is now eatab- 

Saccharine constituents of fresh root. —These, cal* 
oulated on the dry root, are:—Reducing sugars, a» dextrose, 
2*70 per cent.; saccharose, 6*80 |Xir cent.; methyl- 
pentOTO, 0*95 per cent.; pentose, traces. 

Saccharine constituents of dried roo<.—Reducing sugars 
M dextrose, 1*11 to 1*81 per cent.; saecharuse, 2*08 to 
3*86 per cent.; mothyl-pontose, 0-226 to 0*253 per cent.; 
P«iit<^, 0*06 to 0*066 per cent.—J. O. B. 


Tsade Report. 

New Zealand i Export Trade op-. 

Bd. of Trade J., Dec. 28, 1906. 

In the following table aro given the values e’jf exports 
of certain articles from Now Zealand in the years ended 
Sept. 30, KH)4 and 1905: 

[ Year euded BOthlSeptember 



1904. 

1906. 


£ 

£ 

Wool. 

4.3:n,ooo 1 

6.642.000 

Tallow . 

ari.ftoo 1 

K46.000 

Butt<fr. 

1.860,000 

1.418,000 

Sheop akins. 

400,000 , 

4tt6.0<M) 

Gold . 

2,062.000 1 

2,086,000 

Kauri gum . 

642.00(» ! 

60«,000 

Timber. 

247,000 1 

1 810,000 


Australian Customs Deoision.s. 

Bd. of Trade J., Dec. 21, 1906. 

Decisions have been rendered by the (V>mmonwoalth 
peparimeiit of Trade and ChiHtonis, fixing the rates of 
import duty on the following substances: Algin (a» 
gelatin), 20 per cent, ad intlorevi; blaok*lead and 
plumbago in bulk, free ; colours, soluble water, 20 per 
cent. ; nranures, includnig ammonium sulphate and 
phoepbato rook, free ; neutrex (cocroa butter substitute), 
la. per lb. ; levuiose (as glucose), 8#. per cR*t. 

Norway ; Customs Taripp of-. 

Further portions of the new oustoins tariff of Norway 
appear in the issues of tlic Board of Trade J. for each 
week, the concluding portion being in the issue for Deo. 
14 last. Each of these numbers may lie obtained from 
Messrs. Wyman and Sons, Fetter I..ane, E.C. Price Id. 


The InoreoM wm prinoipallv in drugs, alcohol, anthraoeno 
and benzoin, sulphate of iron, copper and zinc, and 
sulphuric ether. The total imports from the United 
Kn^dom amounted to 66,700i. The principal imports, 
from all oountries, together with the share of the United 
Kingdom, were as follows:— 


Articlee. 

Froo 

All 

Countries. 

a— 

1 United 
: Kingdom- 


£ 

£ 

Drum . 

126,600 

6,800 

Anthraoeuo, benzole acid, benzene, oar* ' 
bollo acid. *0 . ! 

98(400 

4,600 

Aniline colouni . ' 

96,300 ; 

400 

Aniline . i 

96.800 , 

1,000 

Pharmaceutical preparations . 

62,600 , 

4,600 

Hulphate of Iron, copper and zinc. ' 

48,800 ' 

16,900 

Arsenical acid. 

40,700 

4,600 

Starch and dextrin . 

39,600 

1,000 

Caustic potash and caustic soda . ' 

85,900 

2,600 

Vamlshtis (not oil). 

83,400 : 

9,600 

Btearlno . 

29,000 

8,000 

lioracic. pure carbolic, phosphoric acids 

27.600 , 

900 

Alluloids . ' 

23,900 

1,400 

1 Kxtract of quinine and reflned camphor 

22,000 

700 

J Bromide, iodine, carbonate of magnesia, &g. 

14,000 

2,800 

Porfumos and cosmetics. 

13.000 

600 

Colouring materials . 

269,200 

1,800 


The total imports of vamislunj in 1904 amounted to- 
33,400/., of which th<5 Uuitojl Kingdom supplied 9,500/.^. 
or an increase of 5(K)/. on the prcicediug year. The principal 
supply came from Germany, representing a value of 
14,600/. 

The total import of oils, soajis. and fate in 1904 
amounted to 646,000/., or a decrease of 46,000/. on the- 
imports of the previous year. This decrease is acoounti«d 
for mainly by tbe reduced imports of oils. The principal 
articles iinporUid frenu all countries and from the UniU'd 
Kingdom were as follows: Various oils and liquid, 
greases, I17.00()/. (from the United Kingdom, 13,9(K)/.);. 
linseed oil, 72,000/. (United Kingdom, 3,600/.); ordinary 
and scented soaps, 42,400/. (United Kingdom, 1,700/.) 
candles, 2,200/. (United Kingdom, 5(K)/.). 

The imports of food artiolea amounted to 13,449,000/., 
as against 12,739,000/. in 1903; the imports included 
spirituous liquors, 36,000/.; and extract of meat, 21,000/. 

The United Kingdom continues to he Switzerland's- 
prinoipal market for her manufactured goods, and in 1904 
she took 21*9 per cent, of the Swiss exports, including 
ironware and machinery, 186,800/. ; condensed mUk, 
696,800/. ; chocolate, 461,600/. ; pharmat-eiiiical prepara¬ 
tions, chemicals and colouring materials, 140,700/. The 
total export of chemicals from Switzerland in 1904 was- 
valued at 1,376,000/. 


New Books. 

Ei.bmint8 of Quantitativk Analysis. By O. H. 
Bailby. D.Sc.. Ph.l). Sonior Demonstrator of 
Chemistry, and Lecturer in tho Victoria University of 
Manohestor. HacmiUan & Co., Ltd., lA>ndon. Tho 
Maeinillan Co., New York, 1805. Price 4a. Od. 


SwiTZBBiANn ; Trade of-. 

For. Off. Ann. Series, No. 3iS20. 

The value of the total imports of mineral products 
amounted to 3,499,000f., the share of the United Kingdom 
in these import* being only a small one (29,600i., of which 
22,0002. was for coals). Tho value of coals imported from 
aU oountries amounted to 1,861,0002. (an increase of 
122,0002. on tlie imports of 1903), of which Germany 
suOTlied 80 per oont. 

The total, imports of drugaista’ snndries, chemicals and 
eolotiring mateiials in 1904 amou-nted to 1,716,8002. 
(an increase of 68,8002. on the imports of 1903), of which 
1,563,9002. was for mannfaotntM chemical prodneta. 


Small ,8vo volume, containing a prefaeo, 241 pages of 
subject matter, and an alphabetical index. Tho text oon- 
taiiiB 47 illustrations, and is sub-divided as follows and for 
tho following purposes i—Chapters 1. to IV. contain intro¬ 
ductory remarks and instructions of general application ; 
V. to VI., the methods of preparation and analysis of well, 
defined oomponnds such os may provide a training in 
manipulation; Chapters VII. to XIII. are devoted to 
Volumetrio and Gas Analysis ; XIV. to XIX.. to-Methods 
^plioable to the Analysis of Minerals, dnl)i olassified; 
XX., to Processes specially employed in mvestigating. 
Minerals oontaining the rarer element*; XXI. to XXIII., 
to the Teobnioal Analyais of (i) Water and Fuel, (ii) Pro¬ 
duct* of toe Alkali luduitry, and (Hi) Materudaoantainiug, 
Organic Mattor. 
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Hunt, Bertram, Uo Taylor Street; 604, Montgomery 
Street, San j^ancieco. Cal., U.S.A. 

Kalbfleiach, F. H., l/o Burling Slip; Metropolis Building, 
Broadway and 16th Street, Wow York City, U.S.A. 

Kirkland, John, ]/o Brixton, 2, Holmdone Avenue, Heme 
HiU, 8.E. 

X^nnard, F,; all communications to 29, Adelaide Crescent, 
Hove. * 

Levinstein, Br. H.; all communications to 21, Mitishull 
Street, Manchester. 

Xiddle, W. T., l/o Lytham ; Lacovia P.O., Jamaica. 

Macdonald, Peter, jim.; Journals to c/o Mazapil Copper 
Co.. Lid., Concepcion del Oro, (Apartado No. 6), 
Saltillo, Zacatecas, Mexico. 

McDougoll, Hugh, l/o Gat<oBhead; o/u Caledonian 
Portland Coinont Co.. Couslaud, l)alkoith, N.B. 

Markel, T)r. K. E., l/o l,odge Lane ; Tower House, Bewsey, 
Warrington. 

Marshall, Arthur, l/o XiOughton j Tho Cottage, Hartford, 
Kent. 

Miller, Pr. II. von ; all communications to Beatrixgasse 
Vienna, Austria. 

Morris, Edgar F., l/o Altrincham ; The Rectory, Choadlc, 
Cbofihiro. 

Napper. S. iS.; all commimicatiuiis to c/o S. Courtauld 
and Co., Ltd., Folcsbill Road, Coventry. 

Noyofl, IXoiirv, l/o Melbourne ; c/o J. C. X^anyon and Sous, 
(’/oronatiou House, XJoyd’s Avenue, X..ondon, E.(X 

Oberliinder, Dr. O., l/o Crumusall; 4, Parkwood, Daisy 
Bank Road, Victoria Park, Manchester. 

Ohlenschlager, J. G., jim., l/o Towor Street; 20, St. 
Dunstan’s Hill, London, E.C. 

Patterson, W. Hamilton ; all coinniunications to Ostend- 
Btrasse 6, Karlsruhe i/B., Germany. 

Perkins, F. O., l/o Now York; 1.3C, Nowton Street, 
Waltham, Mass., U.S.A. 

Flatten, Frank, l/o Barnsley lioarl; 12, Montague Itoad, 
Edgbaston, Birmingham. 

Popplewell, J. M.. l/o Millerstou; I?rovan Chemical 
Works, Provanmill, Glasgow. 

KadclifTo, L. G., l/o Old Trafford; 431, Stretford Road, 
Manchester. 

Hawson, Christopher, i/o Bedford; 2, Melbourne Place, 
BiwUortl. 

Schneider, Dr. F. G.; Journals to 32, India Street, Boston, 

. Mass., U.S.A., Chemist (Continental Olor and Chemi* 
cal Co.). 

Scott, Ernest; Journals to 67, Lord Street, I.,iverpool. 

Skowronski, 8., l/o Youngstown; c/o American Smelting 
and Refining Co., Perth Amboy, N.J., U.S.A. 

Smith, H. Ewing, I/o Washington Street; 163, St. 

Vincent Stnw t, Glasgow. 

Stoddart, F. W.; all communications to Grafton Xx)dge, 
Sneyd Park, Bristol. 

Takamat«ii,T., l/o University; 13, Nishikatamachi, Hongo, 
Tokyo, Jajian. 

Thomipaon, Alf. J., Bomina, Friern Lane, Whetstone, 
N., and (Journals) 42, Snow' Hill, London, E.C. 

Thornley, Thos,, l/o Falkirk f 19. Hope Street, Glasgow. 

TUden, Philip 8., l/o Burling Slip; c/o Franklin H. 
Kalbfloiwjh Co., MotroimliB Building, Brooclway and 
16th Street, New York City, U.S.A. 

Walker, H. V., l/o Park Place; 580, St. Mark's Avenue, 

^ Brooklyn, N.Y., U.S.A. 

Young, Chas. C., all communications to c/o Continental 
Color and Chomical Co., P.O. Box 734, (Charlotte, 
N.C., U.S.A. 

Member Omitted from List. 

1904. Jones, G. Poohs, c/o Sinnamahonin* Powder 
Hanufaotuniij Co.. Emporium. Pa., U.S.A., Chemical 
Engineer. 


Deaths. 

Bariscb, Chas., A., 8803, Woodland Avenue, Philadelphia,. 
Pa., U.8.A. 

Sprengol, Prof. Hermann J, P., F.R.S., 04, iWbigh Street, 
l^don, 8.W. Jan. 14th. 

Williams, Harvey, I,., Bristol,. Tenn., U.S.A. 


Patent List. 

N.B.—In these lists, (A.) means ** Application for Patant,'* and' 
[C.8.] ** Complete Speolficatioa Aooeptea.** 

Where a Complete Specification accompanies an Applioatlos, aa 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (11) in the ease of 
Complete Speoitlcations Accepted, those of the Official Journals 
In which acoeptatices of the Complete Speolfloatiohs are adverttsedi 
Complete Spacifloattons thus advertised as accepted are open to* 
inspection at the Patent Office immediately, and to oppwtlon 
within two months of the said dates. 


I.—PLANT, APPARATUS, AN^ MACHINERY, 

[A.] 83. Gobbi. Apparalu« for filtering liquids andi 
fluids. [Pr. Appl, Jan. 11, 1905.Jan. 1. 

,, 87. Cooko and Kelly. Apparatus for dehydrating 

vegetable and animal suhstauceB.'*' Jan. 1. 

„ 94. podwin. Hydro-extraotors. Jan. 1. 

„ 363. Jiiger. Apparatus for filU'riug liquide. Jan. 6* 

„ 963. Hargreaves. Appliances for mixing liquids- 

in proportional quantities. Jan. 13. 

„ 989. Stubbs. Apparatus for heating or cooling 

fluids. Jan. 13. 

[C.S.J 140 (1905). I.rf^)maH. See under X. 

„ 1600 (1906). Spooner (Aktiebolagot Separatori- 

Centrifugal Beporators. Jan. 10. 

„ 8340 (1905). Barter. Apparatus for heating 

liquids. Jan. 17. 

„ 12,716. (1906). Milne. Filters for purifying fluids- 

Jan, 17, 

„ 14,092 (1905). Liddiard. Construction of acid- 

proof vessels for distilling and other purposes, 
Jan. 10. 

„ 14,327 (J905). Moll. See under VII. 

„ 17^844 (1905). Weiss. j^eeMtiderX. 

II.—FUEL, GAS, AND LIGHT. 

[A.] ^38. Still^D. Manufacture of artificial fuel.* 

Jan. 1. 

„ 120. Green and Mieville. Apparatus for geaierating 

gas for lighting and heating purposes. Jan. 2. 

„ 185. Anderson and Snell. Apparatus for sup^yiim 

gas or air under pressure for combustion. JanTS." 

„ 228. Still and Adamson. Manufacture of mantles 

for ineandeBoent lamps. Jan. 3. 

„ 529 Fitton. Hydrocarbon oil bumem. Jaj). 8. 

„ 753. Thompson (Wurts). See under III. * 

„ 788. Goldschmidt. Thermic mixture.* Jan. 11. 

„ 805. Capron. Separation of industrial gas mix¬ 

tures. [Ger. Appl., Jan. 12, 1905.]* Jan. 11. 

„ 929. British ThomBOn-Houston Co. (Gen. Kleotrio - 

Co.). Filaments for iiioandoscent electric lamps, 
Jan. 12, 

„ 955. Cole. Materials /or generating heat. Jan. 13 

„ 968. ^Wielandt, and Torfkoks G.u.b.H. Method 

of and apparatus for producing coke from peat, 
lignite and tho like.* Jan. 13. 

[O.S.] 560 (1905). Bowing. See under III. 

2684 (1906). 'The Chalk Power Gas Syndicate, Ltd., 
and Stonebam. See under VU. 

„ 3408 (1905). E%eno. Gas makw for heavy oils. 

Jan. 17. 

„ 3427 (1905). Shave. Liquid fuel burners. Jan.l7» 

„ 7324 (1905). Cutler. Gas purifiers. Jan. XO. 
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SOTPUMBNT. 


CJ»a. 81, l»88. 


; {C.S.] 11,413 (1906). Auiuuin. Process for preparing 
oomproased gas for power purjxjses. Jan. 17. 

„ 24,828 (1906). Carpenter. ’Xee under XXTII. 

III.—DKSTKUCl'IVE DISTILL.ATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

(.4.] 176. Harvey and Simpson. Deeompasition of 
organic bodie.s. .Tan. 2. 

„ 496. Az. Relining paraffin wax. .Tan. 8. 

„ 763. Tliompaon (Wurts). Proctw.s and apparatus 

for disldling ooals and otlior liydrooarbonacoeus 
8nl)stnnces. .Jan. 11. 

[C.S.j 680 (1905). Rowing. Destructive distillation of 
ooal and otluir substances and apparatus tlicrefor. 
Jan. 10. 

„ 4926 (1906). Rnohnnan. Kilns for making or 

revivifying anitnal or otber charcoal or car¬ 
bonising or obarrmg other substancos. .Tan. 17. 

„ 21,708 (1905)^. Itattray. Apparatus for iilteriiig 

heavy or other oils for luliricating purposes. 
Jan. 17. 


IV.—COLOURING MATTERS AND DMESTUFFS. 

[A.] 82. .Tohnsou (Radischo Amlin iiiid Soda Pabrik). 
Nfc under XJII.L 

„ 352. Newton (Bayer und Co,). Manufacture of 

anlbraoeiio lierivatives. .Tan. 6. 

„ 078. Toinjikins. Manufacture of indigo and indigo 

producing aiibstaiicos. Jan. 10. 

[C.S.] 10,022 (1905). linrey (Soc. Cheni. Industry in 
Rosie). Maiiufacturo of ozo dyestiifis. Jan. 10. 

„ 13,9.50 (1905)., Lake (Oehlor) Manufacture of 

brown sulphur dye.s. Jan. 10. 


V.-PREPARING, RLEACHING, DYEING, 

PRINTING AND FINISHING TEXTILES, YARNS. 

AND FIBRES. 

1 [-A-] 81. Johnson (Badische Anilin iiml Soda F’abrik). 

Mannfaetiire of zinc forriialdehyde-hydrosul- 
phite.* Jan. 1. 

,, 393. Dwon. Apparatus for treating pile fabrics 

for the production of designs or idTccta thereon. 
Jan. 0. 

., 830. Jeffrey. Sizing and waahmg niacliincs. Jan. 12. 

,, 808. Martin. Electrical bloaehiiig and apparatus 

therefor. Jon. 12. 

,, 900. Kleinjung. Machines for steephig, washing 

•and rinsing wool and other d'xtilc fibres. Jan. 12. 

[GS.l 633 (11HI6). Fulton. PriKluotion of patterns, 
designs, &c.. on fabrics. Jon. 17. 

„ 4047 (1905). Imroy (Meister. Lucius und Rruning). 

Manufacture of preparations of Indigo Wliite. 
Jan. 17. 

,, 9683 (1906). ,Johnson (Radische Anilin und .Soda 

Fabrik). Aluniifactiire of discharging agents. 
Jan. 10. 

„ 15,372 (1905). Douge." Regaining the solvenls of 

nitrooellulose in the manufacture 6f artiCoial 
eilfc. Jon. 10. 

,. 17,218 (1906). Singer, and Bradford Dyers’ Asso¬ 

ciation. Ltd. Production of Aniline’ Black on 
vegetable fibres, yams and fabrics. ,Taii. 17. 

„ 17,389 (1905). Ditrii. Method of winding silk to 

facilitate scouring, degumniuig, dyeing, bTeacliing, 
&o. Jan. 10. 

„ 26.173 (1005). Meister, Lucius und Briining. Manu- 

faetnre of faydrosulphite preparations. Jan. 10. 


' VII.—ACIDS, ALKALIS, AND SALTS. 

[A.] 07. Holloway. Production of zinc oxide from 
solutions of zinc salts. Jan. 1. 

„ 84. Davis. Utilisation of galvanisers’ spent pickle, 

Jan. 1. 

„ 503. Johnson (Dciitsohe Gold und 8illKir..Scheide 

Anstalt. vorifi. Roessler). Manufacture of sodium 
perborate.* Jan, 8. 

„ 915. Thgby and Marsiinll. Means for manufacturing 

hypochlorite solutions. Jan. 12. 

[C..S.I 23,915 (1904). .Scott. ,SVc under XIlI.-l. 

,, 2084 (1905). Chalk Power Gas .Synd., Ltd,, and 

.Stoneiiani. Apparatus for lime liurnmg und the 
recovery of a power gas as a liy.product, Jon. 10. 

„ 3340 (liKl5). Lake (Helbig). Nee under XI. 

,. 13,447 (1905). tSwayze. Process of making potas¬ 

sium sulphide. Jan. 10. 

„ 14,327 (1905). Moll. Apparatus for evaporating 

brine and producing high.pressure steam. Jan. 10. 

„ 10,161 (1905). Heinrici, lh*ooca3 of preparing a 

stable solution of bydrogen peroxide. Jan. 10. 

,, 24,458 (1905). Majert and Majert. Method of 

making arlificial carbonic acid baths. Joii, 17. 


VIIL—GT.AS.S, POTTERY, AND ENA.MEl^i. 

[A.) 110. Wood. Muflli- kilns for firing earthenware. 
Jan. 2. 

L0..S.] 23,149 (1905). Doblcr. ,S’rc under IX. 


IX.-BUILDING MATERIALS. CLAYS. MORTARS, 
AND CEMENTS. 

[A.] 790. Dodd and Callender. Bricks. Jan. II. 

,. 831. Roscliottoiii. Maiiufaeture of acid- and fire¬ 

proof ware. Jan. 12. 

[C.S.) 677 (1905). Eissrich. Fire and acid proof material 
and process of niaking same. Jan. 10. 

,, 5209 (190.5). Baxter. .Solution for firetiroofiiig. 

Jan. 10. * 

„ 13,085 (1905). Hanson. Process of hardening 

dry-iiioiildcd ceiiicnt. castings. Jan. 10. 

„ 23.149 (1905). Dobler. Process for finely com¬ 

minuting niico or Muscovy glass. Jan. 10. 


X.—METALLURGY. 

[A.] 60. King. Desulphurising and nodiilising sub¬ 
stances containing iron compounds. • Jan. 1. 

„ 324. Bates and Peard, Annealing metals. Jan. 6, 

„ 494. Delporte. Refining iron in a Siemens-Martin 

furnace. [Belg. Appl., Jan. 9, 1905.]* Jan. 8. 

„ 500. Cole. Reduction of metoUio oxides. Jan. 8. 

„ 630. Ogle. Treatment of complex sulphide ores. 

Jan. 9. 

„ 717. Hodgkirisoii, HaidoastleandCootc. Removal 

of metal plating or coating from metallic or other 
surfaces. Jan. 10. 

„ 729. Hughes. Heat treatment of metals during 

nianiifaeture. Jan. 10. 

„ 809. Findlay. Antifriction metal. Jan. II. 

„ 842. Jessup. Method of coating oast iron or steel 

with nou-eorrosivo metals or Hie like. Jan. 12. 

„ 890. Simpson. Process and apparatus for treating 

ores, minerals and mineral products. Jan. 12. 

„ 994. Gillies. Plant for leaching ores or metallurgi* 

cal products and the Subsequont separation of 
the liquids from the solids. Jaji. 13. 

„ 1004. GllUes, Treatment of zinciferous raes and 

metallurgical produoti. Jan. 13. 
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[C.S.] 149 (1905). Lomwi. Apparatus for separating 
liquids from solidih espemally for the treatment 
of oree. Jan. 10. 

„ 792 (1905). Buttenshaw. Manufacture of bronze. 

Jan l(h 

8191 (1905.) Savelaberg. Smelting ores. Jan. 17. 

„ 7164 (1905). Parry. Smelting of tin slags. Jan. 17. 

„ 8221 (1906). Gin. Set under XI. 

16,307 (1906). King. Purifying and nodulising 
metalliferous materials. Jan. 17. 

16,385 (1906). Hodfield. Manufacture of steel. 
Jan. 10. 

„ 17,844 (1905). WeisB. Method of producing solid 

hard pieces from pulverulent material. Jan. 17. 

„ 17,844a (1905). Weisft. Method of producing iron 

briquettes. Jan. 17. 


XL—ELECTHO-CHEMISTRY AND EIvECTUO- 
METALLURGY. 

[A.] 62. JcHntaud. Active material for manufacturing 
accuniulators. [Fr. Appl., Jan. 6, 1906.]* 

Jan. 1. 

„ 131. Pettit. Electric furnaces. Jan. 2. 

„ 132. Pettit. Electric furnaces. Jan. 2. 

„ 140. Ashcroft. ProcoHS arul apparatus for the 

electrolysis of alloys, fused sails, solutionfl, or<‘8 
or chemical comf>oundfl.* Jan. 2. 

„ 234. Eenierling and Porschke. Galvanic cells. 

Jan. 3. 

„ 510. Benson and Co., Ltd., and Leaver. Electro¬ 

plating apparatus. Jau. K. 

,, 642. Cowper-Coles. Elcctro-depcmition of iron. 

Jan. 10. 

„ 923. Cowper-Coles. Electro-dcptisition of copix^r. 

Jan. 12. 

„ 920. Goldschmidt. The (Goldschmidt or alumino- 

thormio process.* Jan. 12. 

[C.S.] 621 (1905). Meusnicr and Mounicr. Secondary 
batteritis. Jan. 17. 

„ 839 (1005). Boult (Smith). Storage battery nega¬ 

tive plates. Jan. 10. 

„ 3340.(1906). Lake (Helbig). Method and apparatus 

for electrically oxidising atmospheric nitrogen. 
Jan. 10. 

„ 8221 (1905). Gin. Electro-metallurgical muiufao- 

ture of metals or alloys free from carbon. Jan. 10’ 


Xn.—FATTY OILS, FATS, WAXES, AND SOAP. 


(G.)—IkdiA'Rubbbb. 

[A.] 798. JDuoaeble. Regeneration or rooleiniing of 
india-rubber. Jan. 11. 

XIV.—TANNING, LEATHER, GLUE, BIZ*. Etc. 

[A.] 135. Hanrfaon (Turner Tanning Mnohine Co.).. 
Maohinee for unhairing or otherwise treating 
kidea, akina and leather.* Jan. 2. 

„ 310. Pirn. Drying leather. Jan. 6. 

XVII.—BREWING, WINES, SPIRITS, Em 

fA.j 37. Tonnaer, Keeiamaeoker, and Keeramaeoker. 
Manufacture of beer.* Jan. 1. 

„ 3C7. Somid. Preparation of malt for brewing and 

the like.* Jau. 6. 

[C.S.] 8371 (1905). Croaaman and Selg. Apparatua for 
fermoutiiig, maturing and atoring wort*, beera, 
stout and the like. Jan. 10. 

„ 25.495 (1905). Loow. Proecasoe for paateuriaing. 

beer and apparatua therefor.* Jan. 17. 

XVIII.—FOODS ! SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

• (.4.)—Foous. 

[A.] 612. Volz. Proecaa for making concentrated fruit 
ayriijM or eitracta. [Oer. Appl., Jan. 10, 1906.]* 
•Tan. 9. 

„ 616. Chapman. Preservation of meat.* Jan. 9. 

,, 715. Sichlor. See. under XXIII. 

[C.S.] 890 (1905). Telford. Crier and Mackay. Bterilia- 
ing milk and the like. Jan. 17. 

„ 12,206 (1905). Barker (Janssens Bros.). Artificial, 

food for animals. .Tan. 17. 

„ 17,623 (1905). Kathreiner’s ^ Malzkaftoe Eabr. 

Manufacturing from grain or malt a product 
resembling coifec. Jan. 10. 

„ 24,245 (1906). Royer. Apjiaratus for automatic 

acetification. Jan. 10. 

(B.)—Sanitation ; Watsb Puiufioation. 

[A.) 744. Allen. Treating liquids to destroy their 
mioro.organisma. Jan. 11. 

[C.8.] 276 (1906). Adams. Apparatus for sewage puri¬ 
fication. Jan. 10. 

(C.)—Dibinfbctants. 

[A.] 88. Schulz. Insecticide and germicide com¬ 
pounds.* Jan. 1. 


[A.] 312. Heron and Scott. Fish liver oil extractor. 
Jan. 6. 

[C.S.] 4092 (1906). Krebitz. Manufacture of insoluble 
soap. Jan. 17. 

„ 17,999 (1905). Keys. Detergents and the manu¬ 

facture thereof. Jan. 17. 

„ 18,667 (1905). Bernard. Apparatus for extracting 

by meaits of carbon tetrachloride fatty sub¬ 
stances from products. Jan. 17. 


Xin.—PIGMENTS, PAINTS ; RESINS, VARNISHES j 
INDIA-I^UBBER, Em 

( A .) —PioMKNTS, Paints. 

(A.) 82. Johnson (Badisebe Anilm und Soda Fabiik). 

Production of red colour lakes.* Jan. 1. 

„ 589. Ullrich, lime colour.* Jau. 9. 

tC.8.] 23,916 (1904). Scott. Machine for the manu¬ 
facture of white lead. Jau. 17. 


XIX_PAPER, PASTEBOARD, Em. 

[A.) 916. x’ulbrogk and Pulbrook. Making paper 
opaque. Jan. 12. 

[C.S.] 248 (1906). Matas y Rodes. Manufacture of cork 
composition. Jan. 17. 

„ 248a (1906). Matas y Rodes. Manufacture of com¬ 

positions or agglomerate of cork. Jan. 17. 

„ 606 (1905). Dcs Varannea and De Vains. Manu- 

« facturo of paper pulp. Jan. 17. 

„ 12.765 (1906). West and Co., Ltd., and aow. 

Means and apparatus for cleansing and sterilising 
pulp and like materials. Jan. 10. 

XX.—FINE CHEMICALS. ALKALOIDS. 

ESSENCES, AND EXTRACTS. 

[A.] 80. Johnson (B%diBche Anilin und Sods Fshrik). 
Manufacture of a new therapeutical compound.* 

, Jan. 1. 

„ 239. Ellis (Merck). Manufacture of a sdhttanoW' 

from ergot. Jan. 3. 
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SOTPUMBNT. 


CJ»a. 81, l»88. 


; {C.S.] 11,413 (1906). Auiuuin. Process for preparing 
oomproased gas for power purjxjses. Jan. 17. 

„ 24,828 (1906). Carpenter. ’Xee under XXTII. 

III.—DKSTKUCl'IVE DISTILL.ATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

(.4.] 176. Harvey and Simpson. Deeompasition of 
organic bodie.s. .Tan. 2. 

„ 496. Az. Relining paraffin wax. .Tan. 8. 

„ 763. Tliompaon (Wurts). Proctw.s and apparatus 

for disldling ooals and otlior liydrooarbonacoeus 
8 nl)stnnces. .Jan. 11. 

[C.S.j 680 (1905). Rowing. Destructive distillation of 
ooal and otluir substances and apparatus tlicrefor. 
Jan. 10. 

„ 4926 (1906). Rnohnnan. Kilns for making or 

revivifying anitnal or otber charcoal or car¬ 
bonising or obarrmg other substancos. .Tan. 17. 

„ 21,708 (1905)^. Itattray. Apparatus for iilteriiig 

heavy or other oils for luliricating purposes. 
Jan. 17. 


IV.—COLOURING MATTERS AND DMESTUFFS. 

[A.] 82. .Tohnsou (Radischo Amlin iiiid Soda Pabrik). 
Nfc under XJII.L 

„ 352. Newton (Bayer und Co,). Manufacture of 

anlbraoeiio lierivatives. .Tan. 6. 

„ 078. Toinjikins. Manufacture of indigo and indigo 

producing aiibstaiicos. Jan. 10. 

[C.S.] 10,022 (1905). linrey (Soc. Cheni. Industry in 
Rosie). Maiiufacturo of ozo dyestiifis. Jan. 10. 

„ 13,9.50 (1905)., Lake (Oehlor) Manufacture of 

brown sulphur dye.s. Jan. 10. 


V.-PREPARING, RLEACHING, DYEING, 

PRINTING AND FINISHING TEXTILES, YARNS. 

AND FIBRES. 

1 [-A-] 81. Johnson (Badische Anilin iiml Soda F’abrik). 

Mannfaetiire of zinc forriialdehyde-hydrosul- 
phite.* Jan. 1. 

,, 393. Dwon. Apparatus for treating pile fabrics 

for the production of designs or idTccta thereon. 
Jan. 0. 

., 830. Jeffrey. Sizing and waahmg niacliincs. Jan. 12. 

,, 808. Martin. Electrical bloaehiiig and apparatus 

therefor. Jon. 12. 

,, 900. Kleinjung. Machines for steephig, washing 

•and rinsing wool and other d'xtilc fibres. Jan. 12. 

[GS.l 633 (11HI6). Fulton. PriKluotion of patterns, 
designs, &c.. on fabrics. Jon. 17. 

„ 4047 (1905). Imroy (Meister. Lucius und Rruning). 

Manufacture of preparations of Indigo Wliite. 
Jan. 17. 

,, 9683 (1906). ,Johnson (Radische Anilin und .Soda 

Fabrik). Aluniifactiire of discharging agents. 
Jan. 10. 

„ 15,372 (1905). Douge." Regaining the solvenls of 

nitrooellulose in the manufacture 6f artiCoial 
eilfc. Jon. 10. 

,. 17,218 (1906). Singer, and Bradford Dyers’ Asso¬ 

ciation. Ltd. Production of Aniline’ Black on 
vegetable fibres, yams and fabrics. ,Taii. 17. 

„ 17,389 (1905). Ditrii. Method of winding silk to 

facilitate scouring, degumniuig, dyeing, bTeacliing, 
&o. Jan. 10. 

„ 26.173 (1005). Meister, Lucius und Briining. Manu- 

faetnre of faydrosulphite preparations. Jan. 10. 


' VII.—ACIDS, ALKALIS, AND SALTS. 

[A.] 07. Holloway. Production of zinc oxide from 
solutions of zinc salts. Jan. 1. 

„ 84. Davis. Utilisation of galvanisers’ spent pickle, 

Jan. 1. 

„ 503. Johnson (Dciitsohe Gold und 8illKir..Scheide 

Anstalt. vorifi. Roessler). Manufacture of sodium 
perborate.* Jan, 8. 

„ 915. Thgby and Marsiinll. Means for manufacturing 

hypochlorite solutions. Jan. 12. 

[C..S.I 23,915 (1904). .Scott. ,SVc under XIlI.-l. 

,, 2084 (1905). Chalk Power Gas .Synd., Ltd,, and 

.Stoneiiani. Apparatus for lime liurnmg und the 
recovery of a power gas as a liy.product, Jon. 10. 

„ 3340 (liKl5). Lake (Helbig). Nee under XI. 

,. 13,447 (1905). tSwayze. Process of making potas¬ 

sium sulphide. Jan. 10. 

„ 14,327 (1905). Moll. Apparatus for evaporating 

brine and producing high.pressure steam. Jan. 10. 

„ 10,161 (1905). Heinrici, lh*ooca3 of preparing a 

stable solution of bydrogen peroxide. Jan. 10. 

,, 24,458 (1905). Majert and Majert. Method of 

making arlificial carbonic acid baths. Joii, 17. 


VIIL—GT.AS.S, POTTERY, AND ENA.MEl^i. 

[A.) 110. Wood. Muflli- kilns for firing earthenware. 
Jan. 2. 

L0..S.] 23,149 (1905). Doblcr. ,S’rc under IX. 


IX.-BUILDING MATERIALS. CLAYS. MORTARS, 
AND CEMENTS. 

[A.] 790. Dodd and Callender. Bricks. Jan. II. 

,. 831. Roscliottoiii. Maiiufaeture of acid- and fire¬ 

proof ware. Jan. 12. 

[C.S.) 677 (1905). Eissrich. Fire and acid proof material 
and process of niaking same. Jan. 10. 

,, 5209 (190.5). Baxter. .Solution for firetiroofiiig. 

Jan. 10. * 

„ 13,085 (1905). Hanson. Process of hardening 

dry-iiioiildcd ceiiicnt. castings. Jan. 10. 

„ 23.149 (1905). Dobler. Process for finely com¬ 

minuting niico or Muscovy glass. Jan. 10. 


X.—METALLURGY. 

[A.] 60. King. Desulphurising and nodiilising sub¬ 
stances containing iron compounds. • Jan. 1. 

„ 324. Bates and Peard, Annealing metals. Jan. 6, 

„ 494. Delporte. Refining iron in a Siemens-Martin 

furnace. [Belg. Appl., Jan. 9, 1905.]* Jan. 8. 

„ 500. Cole. Reduction of metoUio oxides. Jan. 8. 

„ 630. Ogle. Treatment of complex sulphide ores. 

Jan. 9. 

„ 717. Hodgkirisoii, HaidoastleandCootc. Removal 

of metal plating or coating from metallic or other 
surfaces. Jan. 10. 

„ 729. Hughes. Heat treatment of metals during 

nianiifaeture. Jan. 10. 

„ 809. Findlay. Antifriction metal. Jan. II. 

„ 842. Jessup. Method of coating oast iron or steel 

with nou-eorrosivo metals or Hie like. Jan. 12. 

„ 890. Simpson. Process and apparatus for treating 

ores, minerals and mineral products. Jan. 12. 

„ 994. Gillies. Plant for leaching ores or metallurgi* 

cal products and the Subsequont separation of 
the liquids from the solids. Jaji. 13. 

„ 1004. GllUes, Treatment of zinciferous raes and 

metallurgical produoti. Jan. 13. 
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Deaths. 

» 

Bartfloh, Chas. A., 6803^ Woodland ATonue» PUiladolphi»» 
Pa., U.S.A. 

Sprengel, Prof. Hermann J. P., F.R.S., 54, Denbigh Street, 
l^ndon, S.W. Jan. 14th. 

Williams, Harvey L., Bristol, Tenn., U.S.A. 


Birmingham Section. 


Meting hdd at (he Univer^sil//, on Thursday, December 14, 
1006. 


mOF. FBAKBXAKD, F.R.S., IN THE CUAIK. 


A METHOD OF DETERMINING THE TURBIDITY 
OF WATER. 

BY J. F. UVERSKEUE, FT.C. 

In the practice of water analysis it is often useful to 
observe the turbidity of samples of water in a glass tube 
2 ft. long. For some years 1 used the following scale :— 

** Clear.” 

“Very slightly turbid—small print Icgibhj 

“ Slightly turbid ’’—small jtrint visibk*, but not legible. 

” Turbid ’’-—all print invisible, end of tube visible. 

” Very turbid ”—end of tulwj invisible. 

This scale had the rlisadvantage of using words instead 
of numbers, of having too few steps between “ clear ” 
and “very turbid,” and of tlu*. inuefimteness of “small 
print.” 

I thought that greater prooision might bo obiaiiiod by Ihe 
use of the tintometer, or by observing a vertiiial column of 
water, tbo height of which could be varied according to 
the turbidity of the sample, but the rapidity with which 
some wators deposit their Bodiiricnt made it iieccHsary 
that Iho ohsorvation tube should bo closi'd and periodically 
sliaken. 

As the tube must be closed, it is convonient to vary 
the size of tbo tyjie and keep the length of the tube constant. 
Test type as us<?d by oculists is suitable for the purpose. 
The typo is mounted on a board attached to a cord running 
over a pulley, and is arranged about 0 in. from the end 
of tho tulwi, or about 2-6 ft. from the eye. The typo is 
raised or lowered till the set is found which can ho easily 
read. When typo for 2*6 ft. normal vision can ho road 
through the 2 ft. of water, the turbidity is expresacMl as “O”; 
when type which should Iw road at 4 ft. can Just bo read 
at 2*6 ft. with 2 ft. of water between, the turbidity is 
expressed as (4— 2-5^^) 1*6; and so on, subtracting 2*5 
in each case from the number of feet for normal vision of 
the particular sot of lv|»e. Proceeding in this [way the 
approximate numerioai value of “ very slightly turbid ” 
is'’0*6 to 1*6, of “ slightly turbid ” 2*5 to 4*6, of “ turbid ” 
6 to 38, and of “ very turbid ” over 38. I describe these 
numbers as “ turbidity expressed in feet of distance to 
read standard type.” The set of tost typo I use was 
designed by 0. Cowell, and is published by Messrs. Nitsche 
and Gunther, 66, Hatton Garden,; the range is from2 
to 40 ft. of normal vision. 

When the water is so turbid that 2 ft. of it obscures 
the tyjie entirely, a tube 1 ft. in length may be* used, still 
Ecading at 2*6 ft. from the type. I expected that tho 
numbers of the 1 ft. tube would bo ono-lialf, or perhaps 
one>quarter, of those found with tho 2 ft. tubo, out the 
proportion is nearer one-tenth. In those circumstances, 
jt is better not to attempt to calculate from one tubo to 
the other, but to give the turbidity numbers and the 
length of the tubo as well. 

To make tho illumination as constant as possible, I 
obtained light from a window facing north and take readings 
in the morning only. During the year I have used this 
method regularly and have found it adyantageous in 
comparing a series of waters from month to month. 


Dmoossios. 

Dr. T, S. Fbioe asked if tlie amount of turbidity would 
depend on some power of tho length of the tubo ? 

The CiYAtsaiAK said that the determination of the 
different degrees of turbidity in water was a matter of 
very great importance, for the reason that the filtration 
of water, which was probably carried on with ihe object 
of removing bacteria, could not be controlled by baoterio- 
logical examination without some considerable delay. 
Two (lays at least w’cro required before tho operation of 
the filters could l)o satisfactorily checked. Any method 
of determining tho turbidity rapidly became, therefore, of 
immense importance in engineering. It was impossible that 
any bacteriological method could throw such rapid light 
on tho subject as the determination of the turbidity, or 
otherwise, of water. 

Mr. Liverseeue, in reply, said he know of no law which 
hail been formulated to give the relation between the 
amount of light passing and the length of tbo turbid 
liquid. The proportion between 1 ft. and 2 ft. being 
about one to ten suggested the amount of light thskv 
might vary inversely as the cube of the length. Ho wae 
not sure that the method would she exact enoimh for 
testing bacteriological filtration. Probably the difierenoe 
between 0 and 0-5 w'ould bo a serious difference, bacterio* 
logically. Tho method would be more useful for us* 
filtered waters. 


THE INFLUENCE OF SMALL QUANTITIES OF 
ELEMENTS IN COFFER UPON ITS REACTIONS 
WITH NITRIC ACID. 


BY J. H. STANftBIB, B.SC., F.I.C. 

The characler of tho reactions which take place when 
pun* irictals are dissolved iu nitric acid has been tho subject 
of many invosiigatioiis, and the general effects ef diluting 
the acid and of varying the temiRirature at wldch tho 
dissolution takes place, are well known. Also, the effects 
of tho preaence of nitrous acid in the nitric acid solution, 
and of nitrates formed during the aissolution of the metals 
in it have received much attention. Acworth, Armstrong, 
(dailstone and Divers are among those who have done 
much work in this direction, but very little seems to 
have been done in tho direct investigation of the offecta 
of impurities in iho metals themselves upon their general 
reactions with the acid, and it is to this end that the work 
described in this pape^r is directed. 

Given a sAmpl': of the pure metal and a solution of 
nitric acid it may bo stattid that tho volume and c»m- 
pcHiiiion of the gas liberated by the dissolution of a mven 
weight of the metal iu a given volume of the acid wUl 
depend upon the dilution of the acid and the temperature 
at which the reaction takes pla<io. If, howevin*, any one of 
these conditions is allowed to vary, a variation in the 
result may be looked for. The wort now to be described 
has for its object the detection and meaBuremerit of 
variations in iho volume and composition ot tho evolved 
gas caused by ihe introduction of small quantitea of ele* 
ments into pure copper. 
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Th^ apmratuB used la of simple form and readily oon> 
tr<dled. It is shown in Fig. 1. Tlie reaction is oaj'ried 
out in a small beaker A fitted with a rubber bun£ through 
which pass an angle tube for the escape of the gas, a 
delivery tube with a narrow bore for the addition of the 
acid, and a thermometer to determine the temiMrature of 
the reaction. The bottom of the bung is out away at a 
small angle near the gas tube, and the under surface 
coated vith a thin film of paraffin wax. The aoid delivery 
tube is connected with the burette B, from which the 
measured quantity of the acid solution is run into the 
beaker. Tne lower part of the burette is surrounded bv 
a water jacket C, for raising the temperature of the acid, 
and the lower part of the beaker is immersed in a water 
bath 1). A graduated cylinder, fitB>d with an angle tube 
and stopcock, and standing in an inverted bell jar F. is 
wed for collecting and measuring the evolved gas. A second 
bell jar G is connected with the first jar by a flexible tube, 
and is so arrangi'd that it can be raised or lowered to 
regulate the level of the water in the first jar to the 
recrements of the experiment in liand. 

The oxygen apparatus consists of an ordinary drying 
cylinder, having a tag funnel connected to the tiibulure 
nt the bottom of tlio <‘yUndor by a flexiiile tube. The 
cylinder is graduated and is fitted with a rubber bung and 
delivery tube. 

An experiment is carried out as follows ;—The metal is 
reduced to filings, wliich are sifted through brass gauze 
with 04 meshes to the linear inch, and the sifted portion 
is carefully raagneted to remove partioIcN of iron derived 
from the file. One gnu. of the filings is trans¬ 
ferred to the dry lieaker. Tlie rubber bung, to which the 
burette is attached, is held in position by a retort clip, 
the acid run into the burette and levelled. Tlie beaker 
is then pressed on to the bung, the measuring cylinder 
attaohetl, and a water lute ruri Iietwenn the rim of tho 
beaker and the side of the bung to ensure tho apparatus 
being gas tight when in pimition. Hot wattu* is poured 
into tho water-jacket surnmnding the port,urn of the 
burette containing the acid. The hot w’at(ir bath iti 
which tho lieaker in tb be partly immersed is now pre¬ 
pared and brought into position, and one minute alhtwed 
lor tho beaker to come t-o the Uuuperutiire of tho bath. 
Tho acid is then allowed to run in slowly, and the tem¬ 
perature noted. Whtm the action is finished water is 
poured into the burette, and allowed to run mto the 


beaker. In this way the whole of tlie gas is transferred 
to the measuring cylindt'r. Tiie wat,er is levelled and the 
volume of the gas read off. The h»vel of tlie water in tho 
bell-jar is then raised, its tem(XTaturc taken, and a 
measured v(»luine of oxygen added to the gas in the 
cylinder. The cylincicr is sbaken lo remov<; the last traces 
of nitrio peroxide, allowed to stand for a minute, and tiio 
volume of gas again read off. The lioight of tlie barometer 
is then taken, and the exiKTimmit is finished. 

The waU^r over wbioh the gas is collected and tlic oxvgen 
apparatus are allowed to come to the same temperaurc 
before use. 


The followinjj example shows the method of working :— 
Volume of air in apparatus befni'e tlie addition of aiud&s 
46 c.c. ; volume of gas in (■y]iiider = 2ir) o.c. ; volume 
of oxygen addedc: 125 c.c.; volume of residual gasss 
73 c.c. ; tcmperatun» —; pressure:-766 mm. 

iVom the data thus obtaiiwKl it is easy to find the volume 
of nitric oxide originally present in the colIccU'd gas, and 
this, together with the volume of nitric oxide already 
removed by the oxvgen of the air pw*«ent in the apimratus 
at tlie beginning of the experiment, gives the total volume 
of nitric oxide liberated from the acid si^luiion. The 
volume of the gases other than nitric oxide is also readily 
determined. 

In the experiment in which the above measui'Cinents 
wore made tlie volume of nitric oxide, corrected to the 
dry gas at N.T.P., obtained by the dissolution of 1 grm. 
of pure copper in 16 c.c. of nitric acid (sp. gr., 1*2) at 65“ C. 
was 176 C.C., and tho volume of the other gases 1 c.c. 

The standard copper used in the. experiments waa 
obtained by fusing the clectro-dejxjsitecl metal under 
charcoal in a carbon crucible, and well agitating the 
molten metal in contact with the charcoal. The metal 
was then allowed to sblidify under charcoal so as to prevent 


absorption of oxy^n during solidification, and gave oa 
electrolytic assay Cu «100*04 per cent. 

Variatione in Tetnptratuie.—^A nuinlwr of experiments 
were made to determine the general effect of varving the 
tcmperatuiip at which the reaction takes place. One grm. 
of copper was dissolved in 16 c.c. of nitric aoid (sp. gi. 1*2). 
The experiment was carried out exactly as described 
above, and the temperature was regulated by the water- 
jacket and water-bath. The time required ior complete 
dissolution was nolod. The results are given in the 
following table, and are also plotted ou the curves. 
Fig. 2:— 


Time in 

Temperature 

Volume of 

Total Volume ot 

min. 

In “C. 

Nitric Oxide. 

Gait Liberated. 



c c. 

c.o. 


2.'> 

137*5 

142*0 


U 

1»0'5 

145*5 

m 

45 

153*0 

167*0 

6 1 

55 

103*0 

167*0 

6 

S5 

17fl*0 

179*0 

5 

76 

182*0 

185*0 

4 

8.5 

186*0 

186*0 

3 

95 

192*0 

193*5 



Fio. 2. 


Reference to the curves fnakos it clear that incrcu-HO in 
the temporaturo at w!u«di tho reaction takes place causes 
a eonsidcrabic increase ni the volume of nitric oxide 
liberated, ami a slight ilocwase in the volume of gas other 
tlian nitric oxitlc. 

Dilution of the Aciti .—Nitric acid of sp. gr. 1-2 contains 
5’K gnus, of nitric, acid in 15 c.c. ot the solution. Ju dotQT- 
miniiig the otfoct of dilution <.ui the volume and oom- 
IKisitiou of tlie evolved gas, it was arranged that tho 
volume of acid solution used for eacli experiment should 
contain 5-S grins, of nitric acid. The other conditions were 
kept as ennataiit as posnible and the temperatures actually 
oi>8orved varied little from 70“ (1. One grm. of standard 
copper was used for each experiment, and tho results itr© 
embodied in the following table ;— 


Volume of Aoid i 
Holutioii. i 

Volume of 

Nitric Oxide. 

Total Volume 
of Uaa. 

0 . 0 . I 

0.0. 

o.c. 

20*0 

158*5 

169*5 

15*0 

177*5 

178*5 

12-.5 

167*5 

170*0 

8*5 

130*0 

138*0 

6*5 

74*0 

80*0 


It woe evident from the lost two cxporiinonts that the 
quantity of nitric peroxide in the apparatus largely 
exceeded that which would l>© formed by the utiion of 
nitric oxide with the oxygon of tho , sir present in thb 
beaker at the beginning of the reaction. Therefore, 
nitric peroxide is clearly a pioduct of the reaction when 
tho aoid solution exceeds a certain strength. From 
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^veral oonsideratio&B it was decided to use nitric acid of 
1*2 sp. gr. for the general oxperimeuto, and to keep the 
.temperature of the reaction about 66* C. 

Varieties of CommerciaX Copper .—The following results 
«how the necessity of using pure copier for the standard 
vexperimcnts:— 


Varieties of Copper. 


Volume of Total Volume 
Nltrlo Oxide. of Gas. 


•Copper for electrical work 

Pry copper . 

Jlod copper (rolled). 

jjhnet copper (hard rolled) 


c.c. 

177-0 

150-5 

152-0 

148-5 


C.C. 

178-5 

100-0 

162-5 

102-0 


The ordinary impurities in commercial copper thus 
affect the volume and composition of the gas liberated 
by the diwuolution of the metal in nitric acid. The sample 
-of dry copjwr given in the above table was prepared by 
molting pure cooper in contact with air; so that oxygon, 
which is generally present in the commercial metal, has 
the same general effect as other impurities. 

Pure Copper .—In a number of experiments with the pure 
standard co})pi‘r and nitric acid (1*2) at a temiierature 
of 66 *C., 1 gram of the metal gave 176 to 177 c.c. of 
nitric oxide, and it was decided to take 176 c.c. as the 
standard volume for the nitric oxide liberated under the 
above conditions, and 177 for tluj total volume, so that the 
liberate«l gas is practically all nitric oxide. From the 
•equation commonly accepted, it is found that 1 grm. 
o\ pure copper should liberate 234 c.c. of nitric oxide. 
Therefore, there is a deficiency of 26 jHjr cent, in the volume 
of gas actually collected. As nitric oxide is only slightly 
aoliiblc in water, and as the gas is delivored on to the 
surface of the water in the collecting cylinder, and is only 
in contact with it for about 10 minutes, this source of error 
may be negU-otod. But nitric oxide is somewhat fw^ely 
soluble in nitric acid and nitrate solution, and some 
oxiH^riinents were made to determine Iiow far this wdubility 
would account for the deficiency noticed above, assuming 
the equation to be correct. 

The ftbsor}»tioi) ap|>aratus consists of a short glass 
cylinder of 25 c.c. cajmeity, fitted with a rubber bung 
and two angle IuIk-h. The longer of the two tubes has a 
narrow boro, and is expanded at one end into a fiat disc 
which, when the tube is in position, presses on to a potl of 
glass wool at the bottom of the cylinder. 'J’his arrange- 
ment breaks up the bubbles as they escape from the tuw. 
and brings the goa well into contact with the absorbing 
liquid in the cylinder. Also, no difficulty is ex|jcrienct^a 
in displacing the whole of the gas in the apparatus at the 
•end of the experiment. 

The only difference in the arrangement of the apparatus 
for these experiments, and that already dcHcribed, is in 
the introduction of the absorption tube wtween the beaker 
and the collecting cylinder. A second w-ater-bath is used 
to bring the absorption tube to the required temperature. 

A number of exnoriraents were carried out as follows :— 
One grm. of stanaord copiier was dissolved in 15 c.c. of 
nitric acid (1*2) at 65^ C., and the gas passed through 
the absorption tube into the collecting cylinder. The gas 
remaining in the apfmratiis was then driven into the 
cylinder and the nitric oxide estimated. 

Fifteen c.c, of the absorbing solution at 65* C. were used 
ioT each experiment. 


Absorbing Solution. 


Volume of Gas 
absorbed. 


Ifltrlc acid (1 2) alone ...... 

.. .. with 1 ffrm. of copper dissolved in 

it and the solution gently 

boiled for 5 mins. 

*. „ with I grin, of copper dissolved in 

it and a current of air blown 

through the solution . 

.. ,. with 1 grm. of copper dissolved la it 

Iieutrid solutimi of copper nitrate. 


c.c. 

69-0 

35-0 


30*5 

2-5 

12*0 


These experiments oixaply oonfirm the well-knoim 
facts that nitric acid and copper nitrate in solution absorb 
nitric oxide, and further that this alworptiou ocootmts, 
largely at any rate, lor the differenoe between volume 
of the gas actually collected, and that indicated by the 
usual equation. For it is worthy of notice that the volume 
of nitric oxide absorbed by nitric acid at 66° C», added to 
the volume liberated by the copper at 66° C., gives rougMy 
the volume caloulated from tlie equation. 

In/tufnce of Arseiiic, Antimony, and Bismv4h.‘^Thie 
part of the work now to bo described is a aystematio 
examination of the effects of arsenic, antimony, and bis¬ 
muth when introduced separatoly into copper, upon the 
reaction of the latter metiu with nitric acid. From what 
has l^cn said already in connection with the effeota ^ 
the impurities present in commercial copper, it is dear that 
oonsiderable care must be exercised in the |»i»paration of 
the alloys so as to ensure that only the two metals under 
consideration shall bo present in them. In the preiiaration 
of these alloys, it was found convenient to prepare a rich 
alloy of copper and the other metal, and to use weidiod 
portions of this alloy to introduce the second metal into 
fresh portions of pure copi>er. The preparation of on 
alloy was carried out as follows f— 

'J'ho weighed quantity of copper was molted under 
chan oal in a carbon crucible, ana well agitated in contact 
with the charcoal; the weighed quantitjyr of rich alloy 
was then dropped in and the metal well agitated to ensure 
jX'rfect ^jpxture. The pot was withdrawn from the 
and allowed cool with the lid on, the surface of the alloy 
being further protected from the atmosphere by the layer 
of charcoal. In this way, complications duo to the 
absorption of oxygen by the solidifying alloy were avoided. 
The button of alloy was woighid when cold, and its weight 
compared with the weight of metal used in its preparation* 
The buttons usually prepared weighed 200 grains, and the 
loss during preparation was generally less tiiati 0*2 groin. 
The alloys containing arsenic and antimony showed no 
signs of liquation, and their composition was taken ois 
jirepared ; but those containing bismuth showed signs of 
liquation eVen below 1 per cont^of bismuth. Above 1 
per cent, the liquation was very marked, small globules 
l>cing extruded through the surface of the buttons. A 
uuml)or of these globules were detached from the buttons 
anti analysed. The analysis gave 99*7 }>er cent, of bismuth, 
au<i the ammoniacal solution, from which the bismuth was 
])r('i'ipitated, had a faint blue colour due to the f««jM>noe 
of a trace of copjior. But, since it would bfe praotiosHy 
impossible to dotaoh the globules from the buttons without 
bringing away a little of4ho alloy, this trace of coppfSr must 
bo regarded as adventitious. Theroforo, a solidifying oUoy 
of copper and bismuth rejects pure bismuth, and this is 
so even when the content of bismuth exceeds 60 por <wnt. 
It was, Xhcroforo,|neocBBary to analyse the series of oopjMr- 
bismuth alloys prepared for the exporimonts to be d^&iw^Md 
later, ami, as the amount of liquation could not bs con- 
troll^, the composition of the series is not as uniform os 
that of the antimony and arsenic series. 

The arsenic antimony, and bismuth used in the prepara¬ 
tion of the alloys were specimens of the cwdinary pure 
metals, and as not more than 3 per c<«it. was put into on 
alloy, only the merest traces of unpuritiee would be thus 
introduced. 

In order to make the oom];«rison as comi^eto ae possible, 
1 grm. of each of these metals was dissolved in 16 0 . 0 , 
of nitric acid (1-2), the gas oolleeted and dertermined. 
The arsenic an<l bismuth diaeolvisd readily at 65® C., but 
the antimony was oxidised slowly ©von at 94° C The 
following tables gives the volumes of the dry gee at 
N.T.P. 



i Kitoio Oxide. 

Totel 

Teeayarature. 


c.c. 

1 C.C. 

•c. 


827-0 

! SSO-O 

«7 

Antimony . 

1SB*0 

198-5 

84 

Bismuth. 

78-5 

s 

Sl-O 

67 


Beferenee to the table renders it evident that nltrlo 
oxide is the principal gaseous product of the dissoiutioii 
of arsenic ana bismuth in the 1*2 acid, for 99 and 98 per 
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Th^ apmratuB used la of simple form and readily oon> 
tr<dled. It is shown in Fig. 1. Tlie reaction is oaj'ried 
out in a small beaker A fitted with a rubber bun£ through 
which pass an angle tube for the escape of the gas, a 
delivery tube with a narrow bore for the addition of the 
acid, and a thermometer to determine the temiMrature of 
the reaction. The bottom of the bung is out away at a 
small angle near the gas tube, and the under surface 
coated vith a thin film of paraffin wax. The aoid delivery 
tube is connected with the burette B, from which the 
measured quantity of the acid solution is run into the 
beaker. Tne lower part of the burette is surrounded bv 
a water jacket C, for raising the temperature of the acid, 
and the lower part of the beaker is immersed in a water 
bath 1). A graduated cylinder, fitB>d with an angle tube 
and stopcock, and standing in an inverted bell jar F. is 
wed for collecting and measuring the evolved gas. A second 
bell jar G is connected with the first jar by a flexible tube, 
and is so arrangi'd that it can be raised or lowered to 
regulate the level of the water in the first jar to the 
recrements of the experiment in liand. 

The oxygen apparatus consists of an ordinary drying 
cylinder, having a tag funnel connected to the tiibulure 
nt the bottom of tlio <‘yUndor by a flexiiile tube. The 
cylinder is graduated and is fitted with a rubber bung and 
delivery tube. 

An experiment is carried out as follows ;—The metal is 
reduced to filings, wliich are sifted through brass gauze 
with 04 meshes to the linear inch, and the sifted portion 
is carefully raagneted to remove partioIcN of iron derived 
from the file. One gnu. of the filings is trans¬ 
ferred to the dry lieaker. Tlie rubber bung, to which the 
burette is attached, is held in position by a retort clip, 
the acid run into the burette and levelled. Tlie beaker 
is then pressed on to the bung, the measuring cylinder 
attaohetl, and a water lute ruri Iietwenn the rim of tho 
beaker and the side of the bung to ensure tho apparatus 
being gas tight when in pimition. Hot wattu* is poured 
into tho water-jacket surnmnding the port,urn of the 
burette containing the acid. The hot w’at(ir bath iti 
which tho lieaker in tb be partly immersed is now pre¬ 
pared and brought into position, and one minute alhtwed 
lor tho beaker to come t-o the Uuuperutiire of tho bath. 
Tho acid is then allowed to run in slowly, and the tem¬ 
perature noted. Whtm the action is finished water is 
poured into the burette, and allowed to run mto the 


beaker. In this way the whole of tlie gas is transferred 
to the measuring cylindt'r. Tiie wat,er is levelled and the 
volume of the gas read off. The h»vel of tlie water in tho 
bell-jar is then raised, its tem(XTaturc taken, and a 
measured v(»luine of oxygen added to the gas in the 
cylinder. The cylincicr is sbaken lo remov<; the last traces 
of nitrio peroxide, allowed to stand for a minute, and tiio 
volume of gas again read off. The lioight of tlie barometer 
is then taken, and the exiKTimmit is finished. 

The waU^r over wbioh the gas is collected and tlic oxvgen 
apparatus are allowed to come to the same temperaurc 
before use. 


The followinjj example shows the method of working :— 
Volume of air in apparatus befni'e tlie addition of aiud&s 
46 c.c. ; volume of gas in (■y]iiider = 2ir) o.c. ; volume 
of oxygen addedc: 125 c.c.; volume of residual gasss 
73 c.c. ; tcmperatun» —; pressure:-766 mm. 

iVom the data thus obtaiiwKl it is easy to find the volume 
of nitric oxide originally present in the colIccU'd gas, and 
this, together with the volume of nitric oxide already 
removed by the oxvgen of the air pw*«ent in the apimratus 
at tlie beginning of the experiment, gives the total volume 
of nitric oxide liberated from the acid si^luiion. The 
volume of the gases other than nitric oxide is also readily 
determined. 

In the experiment in which the above measui'Cinents 
wore made tlie volume of nitric oxide, corrected to the 
dry gas at N.T.P., obtained by the dissolution of 1 grm. 
of pure copper in 16 c.c. of nitric acid (sp. gr., 1*2) at 65“ C. 
was 176 C.C., and tho volume of the other gases 1 c.c. 

The standard copper used in the. experiments waa 
obtained by fusing the clectro-dejxjsitecl metal under 
charcoal in a carbon crucible, and well agitating the 
molten metal in contact with the charcoal. The metal 
was then allowed to sblidify under charcoal so as to prevent 


absorption of oxy^n during solidification, and gave oa 
electrolytic assay Cu «100*04 per cent. 

Variatione in Tetnptratuie.—^A nuinlwr of experiments 
were made to determine the general effect of varving the 
tcmperatuiip at which the reaction takes place. One grm. 
of copper was dissolved in 16 c.c. of nitric aoid (sp. gi. 1*2). 
The experiment was carried out exactly as described 
above, and the temperature was regulated by the water- 
jacket and water-bath. The time required ior complete 
dissolution was nolod. The results are given in the 
following table, and are also plotted ou the curves. 
Fig. 2:— 


Time in 

Temperature 

Volume of 

Total Volume ot 

min. 

In “C. 

Nitric Oxide. 

Gait Liberated. 



c c. 

c.o. 


2.'> 

137*5 

142*0 


U 

1»0'5 

145*5 

m 

45 

153*0 

167*0 

6 1 

55 

103*0 

167*0 

6 

S5 

17fl*0 

179*0 

5 

76 

182*0 

185*0 

4 

8.5 

186*0 

186*0 

3 

95 

192*0 

193*5 
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Reference to the curves fnakos it clear that incrcu-HO in 
the temporaturo at w!u«di tho reaction takes place causes 
a eonsidcrabic increase ni the volume of nitric oxide 
liberated, ami a slight ilocwase in the volume of gas other 
tlian nitric oxitlc. 

Dilution of the Aciti .—Nitric acid of sp. gr. 1-2 contains 
5’K gnus, of nitric, acid in 15 c.c. ot the solution. Ju dotQT- 
miniiig the otfoct of dilution <.ui the volume and oom- 
IKisitiou of tlie evolved gas, it was arranged that tho 
volume of acid solution used for eacli experiment should 
contain 5-S grins, of nitric acid. The other conditions were 
kept as ennataiit as posnible and the temperatures actually 
oi>8orved varied little from 70“ (1. One grm. of standard 
copper was used for each experiment, and tho results itr© 
embodied in the following table ;— 


Volume of Aoid i 
Holutioii. i 

Volume of 

Nitric Oxide. 

Total Volume 
of Uaa. 

0 . 0 . I 

0.0. 

o.c. 

20*0 

158*5 

169*5 

15*0 

177*5 

178*5 

12-.5 

167*5 

170*0 

8*5 

130*0 

138*0 

6*5 

74*0 

80*0 


It woe evident from the lost two cxporiinonts that the 
quantity of nitric peroxide in the apparatus largely 
exceeded that which would l>© formed by the utiion of 
nitric oxide with the oxygon of tho , sir present in thb 
beaker at the beginning of the reaction. Therefore, 
nitric peroxide is clearly a pioduct of the reaction when 
tho aoid solution exceeds a certain strength. From 
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SinxilAr seriea oi experiments ^re ma4e with mixtures 
of copper and arsenic^ copper and antimony, and o<mper 
and bismuth, to determine the effect of simply mixmg 
two metals as compared with alloying ^letn The 
copper and bismuth were used in the ^rm of siHeri liliugs ; 
the arsenic and antimony were powdered in an agate 
mortar, and the powder sifted. In preparing a civen 
mixture, the required quantity of the other metaT was 
weighed on a watch glass and then made up to 1 grm. 
with copper. The mixture was treated in exactly the 
same manner as the corresponding alloy. The results 
are tabulated below, and are also plottetf on the corres¬ 
ponding curve diagrams :— 


The Inrestigation furnishes another example of ^ 
marked infiuenoe of small quantities of elements, both 
metals and non-metals, wmu the propN^ies of meti^, 
about which there is stifl much to he said. A mtm 
extended research is in progress, and may throw further 
light on the subject. 

U may be suggested that, in carrying out thisr^aekloli^ 
it would have been more complete if the composition 
the residual gas had also been determined; but aa tka 
chief aim of the present work was rather to prove a 
differential action than to give complete analytioaicietaili, 
this was not attempted. Nitric oxide is tha prtnoip^ 
gos liberated by the metals present in the allo^ nsow 


Mixtnre/i of Copper and Arsenic. 



Mixture. 


1 >■ 

1 ^ 

S. 

1 ^ 

1 6. 

6. 

1 

j 6. 

0. 

Itf. 

ikrsonlo per cent. 

Vol. of uitricjoxtde . 

Total vol. 1 

0-00 

170-0 

177-0 

0-05 
! 174-ft 
170-0 

0-10 
174-0 
170-0 , 

1 

0-26 

176- 0 1 

177- 6 

1 0-60 
176-0 
176-6 

0-76 
' 176-0 
177-6 1 

1 

1-UU 
176-0 1 
176-6 

J 1-60 

1 174-0 1 
1 176-0 1 

2-00 ' 
174*0 ■ 
1 177-6 j 

2-SO 
176-0 
178-0 1 

8-00 

174*0 

178*0 




Mixtures of Copper and A^dimony. 







Mixture. 


1- 

2 

s. 1 

1 j 

1 

6. j 

6. 1 

,7. 

8. j 

V] 

1 10. 

Antimony per cent. 

Vol. of nitric oxide . 

0-00 

j 170-0 ! 

1 177-0 1 

1 ! 

006 
174-6 1 
177-0 

0-10 ' 
174-0 
170-6 

0-26 

176- 0 

177- 6 

0-60 1 

176- 0 1 

177- 6 

1 

9 

0-76 

176-0 

1-00 

176-0 

1-60 

174-0 

176-6 

2-00 

174*0 

177-0 

2*60 

176- 0 

177- 6 

8*00 

174*0 


1 



178*0 


isoTE.—up to 1 por cent, tne antimony dJBsolved comulotely, boyond that the Rolution became u 
sediment showed that the antimony was not completely oxidised under the conditions of tlie experiment. 


milky, and a slight dark 


Mixtures of Copper and Bismuth. 


Mixture. 


1 

1. 

2. 

^ 8. 1 
! 

4. 

i 

0. 

Bismuth per pent. 

Vol. of nitric oxide . 

Total vol. 

1 0-00 
i 176-0 

1 177-0 

0-06 

178-5 

176-6 

0*25 

174-0 

177*0 

0-76 

174*0 

176*0 

e*«an.< 

i 

t 

2-00 ' 
178*0 1 

176*0 

s-o 

171-0 

174-0 


It bofl boon shown by the foregoing exptuiments that 
the prc‘8onoo of impuritit^s iji copper, oven in very small 
pronortions, modiiios the reaction of the metal witn nitric 
acia, and that tliia effect in altogether out of proportion 
to the quantity of impurity present. When oxygen is 
the impurity, the falling off in the volume of gaalilHuated 
may lx* due to part ot the metal being already oxidised 
at the commencement of the acid attack. Ihit the 
explanation of the action of arsenic and antimony must 
be looked for in quite another direction. In a pure 
copper-arsenic alloy, containing an excess of copixjr the 
arsenic is present as arsenide, and it is the relation of tli© 
arsenide to the excess of cop^icr that eonfera upon tlie 
alloy its characteristic projx'rries. When the alloy is in 
the molten state it is without doubt a solution ; but 
during solidification this simple composition may bo 
modified, and a numlier of changes may take place, such as 
the crystallisation of pure copper, the formation of 
outcoticH. and the segregation of tlie arsenide itself. Hut 
as all or any of these changes would result in the more 
or less complete separation of the main bulk of the copper 
from the arsenide, it is difficult to see how the presence of 
arsenic in such a mixture could seriously affect the action 
of nitric acid upon it. 

It would ap|>ear that a much more intimate relation 
of the arsenic with the whole moss of tlie copper is required, 
and the condition of most intimate relation of the arsenic 
with the whole of the copper would be furnished by a 
rfert solid solution. Thus, the minimum action would 
given by the alloy containing the ponnuitage of the 
added metal which gave the most perfect solid solution. 
If this view is correct the point is reached for copper- 
arsenic when the arsenic equals 0*26 per cent., and fi>r 
copper-antimony when the antimony equals 0*6 per cent, 
^o, the behaviour of the copper-bismuth alloys seems to 
indicate the absence of soUd solutions from their oom- 
poaittons. 


consideration, and is readily estimated with suffidont 
accuracy for the purpose. It is her© regarded as an 
indicator of variations in the chemical change due to 
TaridtionB in the composition of the motal prodaoing It. 

Rofinementg in the methods employed have left 
for future work. 

Disoussioir. 

Dr. T. S. Prick said tliat many investigations lutd 
already been carried out as to the action of nilfcto sold 
on different metals, and the action varied very mnell 
with the strength of nitric acid used. The presence ot 
nitrous acid hod been found by Veloy and others to have 
great inlluouoe. Did Mr. Stansbie investigate to see It 
there were other substanoee present whloh might afbnt 
the results ? The presence of nitrons acid and other 
substances in the nitric acid was so very important that 
ho should have thought it would have boon taken into 
account at the very lieginning of the investigation. 'Th# 
subject was a very complicated one. Ho had bad oeeasion 
recently to look up anoounts of tlie action of nltiio acid 
on metals, and they seemed to be very oontradiototj’/ 

Tlie Chairman did not quite agree with Dr. Friee 
regarding the influence of nitrous acid, b^use i^the 
great consistency of the results which Mr. Stansbie 
appeared to have obtained. If it were due to aoddentud 
impurities of that kind such' uniform results would not be 
expooted. 'The two tables seemed to Wm to contain 
the pith of the matter, and the results were eztlemely 
remarkttlile—the influence of the limited proportion ol 
arsenic and the uatore oi the gas evolved, mth reaatd 
to the other gsses, le supposetfthey were hagtly nitram 
and nitrons oxide. The discrepancies Mweea bim 
amounts obtained, pu., 137 c.o. at 25° C.. nnd 192 o.0>'M 
OtP he supposed was due to the insoldbiUtyot ditiln 
in hot nitno acid and copper nitrate Mt&n. ' 
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MWt6 wi^y M in what ia t«rm«d With { 

0!^ per cent, of niangannec, the nwdir'-BbajKHi cryatalH arc ! 
ftmiMiet and the ecgregated portionn niorv cxtoiided and ; 
more contiimouH, tending to enclose spm-oM composed of the ' 
fM:l]iC'Sba]^>ed crystals and the dark groinul >\(»rk. Witli 
per cent, the niH'dhvshaj>ed crystals are vi'ry sniull and ; 
▼ery fine. Kvideiitly they are of tlie same cinnpoKitioii i 
M the «t''gr<5gated portions, which now form conlnnious ; 
b^uadaricstothedark groundwork, in some ])artH i)arr*)W 
■fftidl ni othoJ'S very W’i<le and ninssivc. j 

With furtlicr incrcaHe ol mungam-MC, lh<‘ sc'uicgated j 
portions get larger and larger, tin- nccdlc-sliapcd crystals 
glmost dwappear. ami the whole ticld ih eom)tn.si“d of two | 
portions—the duiihle carludc ot iion and mung.uioc tium- i 
Utf the hard while jiromincnt houndarv inassis and tl)0 
d&fk ground, conlnining very smull Init. jriegular ne«*(l)i-- 
flbapea crystals, giving it tin* appeaianu- «d a ciil<etir 
uaiifte. 

Fig. 7 illustrateK this Htiautun 'J’Jie Nample <-<mtauiM 
2'3 per cent, of munganc'c Alangam'se hasu more pov\fMlul 
influence on the eondition of <arl)i'ii tlian mIimui, ioi witli 
equal parts of hjIicom and mangamse lliere jh nimh more 
OombilK’d tiarbon tbait graplnte. and h titlal alisem-e ot 
llU'ge liakea of graplntr'. 'Tins i.', pt>*l>Ml)l\ due 1 o the tael 
that mangauese readily luiites with <-ailKai, while silii on 
docs not, and that a ilouhle eurlmie of inui aiul manganese 
U produce^! in enst. iiou in 1 h»‘ ahstaice ol huJjiIuu ami 
silicon. When silicon jh pri'senl. the mangam'si' eaii mule 
with it, and thuH neutralise any power the .silTton may 
pCMSSess of causing the' sepaiation of graphite. 

To further test tin- elleet of mang.uK'He on east iron, 
a. cast iron, praetieally free fiom Hihemi, was lahen, and 
},‘5 pj'F cent, of manganese mhhal. 'I’his alloy, when 
thoroughly nudterl, wus kc])! some time m tlie molleii 
state, then transfenod, in a coveied eim ihl<‘. to a mufile, 
aa before dt*Horihed and k<']it at' a tr'iuju'iaimr- of 1 lOil ('. 
for some hours and allowed slowly to mol Not withstand¬ 
ing the slow cooling the metal was w hile, hi.rd, and had tlie 
same structnnj as the jue' edmg om s 

of I'ho«ph<>rn\ — Dur presj-nl- knowledge of the 
effect of phosphorus on iron is largely du4' u» llu- resi^arehos 
of Mr. j. E. Stead, whose woik on tlie suhjec t is known 
to all iron metallurgists. Wliou the action of jihospliorus 
JMi iron is considortnl his results ma_v Ins taken a.s eon. 
olusive and almost o.xhaustive. lie periinentlv reinarlm 
(“Jour. Iron and Sled Inst N<». Jl,. IhUd) the study 
of Wniwy alloys is com|»arutivdy easy eomi>ared vitli 
the research rdating to eompound'' oj non witli carbon 
and phosphorus.” 

in such eonipoumlR the eailude and ])1 ios])1ik1c often 
exiiit Bide by side, and inoro oU-.lung is often inMunierent 
to diatinguisli oni’ from tlu' other The melliod of lient 
tixiMog has been fouml by (iHimuid ami Stead to he moKt 
offootivc iu indicating the phosplmh! and carlmlu areaK, 
bCM^aufo’i the carbide takes tlu' dei'por hm* on healing to a 
^ven temperature. Holli Ihci carhidc ami the jihosplmlc 
are intensely hard, but Stead eousMlcjs the earlude the 
harder of the two. On heating east non euutaimng 
phonphorus at 0. and cooling modeiately rapidly, 

the phosphide pasHCS into solid Moliitum, and is. on cooling, 
dlstributi^d between the ncwly-lonncrl pearlite grains, 
Afid, thord'ore, behavoM m a similar luunncr to that uf 
«toal free from phoaphorus. As tlm r nrlmn inei eases 
iho phosphorus is thrown out of solution and exists as a 
6^0 phosphide. 

In oixier to asoortain the effects of varying jiroportumH 
of phosphorus on cost iron, praofu nlly pure non was im'lird 
with phosphorus, from 0*25 to ‘J'O ]»cr cent Knst. a 
rich pWpnorio oast iron was made and aiiHlyMid lo get 
the percontsg© of phosphoruH. Eiom tins neh iiilo\. w lu^n 
added to th© iron and carbon were uhtuined the ahove- 
«aontioii«l alloys. 

The alloys wove proporod in the same way ns the prt - 
viously mentioned alloys, kept at a high tj inpcratme for 
time, and slowly oooIchI. The alloy with 0-25 ^m i- 
.cswit. ol phosphorus was found to coiisiHt of two chief 
mftwive, hard, white portfpn of ceuicntit© of 
veryljrre^iar shape and a mixture of a fine atructuro 
fot^pg the eutectic. In tide eutectic a uumbor of white 
neodfoShapod crystals OTOssOd the jpound in different 
direo^s, and are ptobfld>ly oementite. 


With 0*6 to 1*0 per oont. of phosphorns, the ontociio 
matrix is divided into elongated grains* the boundaries 
of which are composed of the ]>hosi»hi<le odtectie in somo 
parts and maasivo cementito in otliors. The cemontite 
also segregated In largo sfructui tdoHS rimsfios in other parts 
of the section. The grouiKl iiuirh w'as of a eutectic nature, 
but the phosphide was evideufly largely eonceutratwl in 
the bouiularmH of the grtims. J'lus Htruofure is shown 
in Fig 8, wlueh contains 1-0 per cent, of plioaphonis. 

Willi higlior jierccnUigcs, as in Fig. 1), w'hnh contains 
2 per cent, of jilmspliorus, the ground muss is entirely 
perhtic and iirolKihly <‘oi>taiiiH Home jOio.sphorufi, hut the 
greater part is in llic |K)rlioriH of fho lioandiineH ])arallt'l 
with the ceiueiitile ma.sKi's, wlmdi me wluto and structure- 
less. This would not be Die case if (liev coiifamed any 
iiotahfj' (juarility of ]>hosphoni.s. 'I’hey may eoutam 
some plioHplioruH in sohd sulution, but tlio (juantity iB 
jinibahly very small. 

li<i ijuc'^tjon may now be asJied • ])oes pliosphuru.H in 
any wav iiifliienee the (ondition of carbon in iron? 
Tins IS a diflieult thing lo )iro\'e ah.sohdi'lv - In tlie first 
place, the tnietiued huifaee of |iute east non (iron and 
carbon), when allowed (o < ooj slowl\ lo flu' sumo wav and 
a( the saau' lale as phospiioiie east irons, was found to 
be of a giey eoloiii, while ul! IIiohc eorilauniie pIiosplioi'iiH 
W’cre white 'I’lus wouli! seem iojudHale timl phos|'!iorus 
induiM's lomhined carbon: luif the phosphide of non is 
also w'hite, and tlio light colour mjiy|hcdueto flic phoH])hido 
On tlie olht'r haml, the pidisluMf and elehed sis lions sliow' 
very inncli j:reatei |)OrtionMol massive eernenldo (liaii in 
tin* case of pur<‘ i-asl. iron, tlie strmiuie ot wlm'h was 
liner and 1lu' crystal grains snudlor. Tins is, in aecorj] 
anee wulh Mr, Stead’s olisei val i<»m lliat jiliusplionis 
promotes tlm formatmn of large ciystah 

An inlerest.ing sample of the eomhiiied efleot of ])hoH- 
phorus and udieon v\as brought to me some lime ago by 
Air. Kiiehannn, flie an.ily.^is of wlm-h is ns follows.— 
(kiinbmed earhon, d2: grapluh-, 2-0. pliosphorur-, 
2*1 ; inangam-se, 0-3; silicon, l-pr) per <ent. 'Die 
I stmcturif IS hhown in lAg 10 In llus < ase tlu' phosphoruB 
! is cxcoptionnlly liigh, and is in exte.^s of llui silir-on. 

I 'I'he fractured surlace was giev, mid tlie metal elo.se 
' grained, hut, on trying to rinll il., jf was found t</ be too 
^ liard foi' the riril! lo eiil. il 'The nin'rfv-sjction rontams 
i largo jilatr'K of gra}>hite like oidinniy gu v iron. H'lie 
! phoaphorus eutectic js almndantly evideiil in all part.s, 

[ ami ihoro is also tlm usual euleotie matiix. 
j Now, in tins ease, t he pliosphoriis did not make the iri>;i 
white*, and the siiieon did nut mak<' ])oi lions of it gie\. 
1 conHiifor thal, in tins ea.se. tlm sdu on ami iilue phorufi 
teiideneies were nioperutn e. and that tlm natural tt'ndt'ni'V 
t<) form graphite by tin* slow rate of eooimg predominated 
'rh<5 iron is prey due to tlie graphite’, and a portion ja 
w'liite duo to the combined earlam ami comlnnod phos- 
phoruH. 

1 '^rho presence of phosplionis in east iron lowers the 
i jien'outage of U>t,al earhon, and this elhn't increusi's 
: proportionately w'lth the irmrease of })hosph(>rus. The 
amount of carbon in east iron with 2 per cent, of {ilios- 
pliorna is probably not more tiiaii 2 per eent., so thal as 
regards tlie carbon, the metal i.s more likt* steel than east 
iron. Now' tlie more Rt(‘el-lik<- tlie metal is the less ia 
1 the teinleney to form graphite,, ami llio greater the ten¬ 
dency hi form conihineii earhon. In thi.s resjjeet the 
I inlluence of ]»hosphonis aet-s indiri'ctly. if not direelly, 
towards th»‘ formation of <-omluiied carbon. 

Effect of iSuJphur .—Sulphur, even wIk'ii pieHeiit in 
' small (pianlilies, exert' a eonsiderabU* influence on east iron. 
It IB ponerally agreed that snljdiur exists in iion as a 
Milfihiclo of iron, and w'hen manganese is present, as 
’ sulphide of manganese. Tlie former is readily fusible 
' n.n<i decomposed at higli tcmperatnri'S, the jonsecpienco 
^ being that when the metal is slowly cooled from a bigli 
i tomperaturc a large proportion of t)io siilithur escapoa as 
a gasoous compound, giving th© im^tal a very spongy 
texture. With the nrt^acnoe of trmngaiiese the Bnlpbur 
combines with that olonmnt in preference to the iron, and 
as this mangtineite aulphlde haa a high melting point 
and a high dissboiation point, the sulphur is not liberated 
in the mdbus form, so that blowholes and red shortness 
are artnded to a gr^at extent. 
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EDdoavourn were made In vain to get a goorl elear 
section by slowly cooUng cast iron, into which had bf cn 
introduccid from 0*26 to 2*0 (>er oent. of sulphur, in <‘on* 
Bequonce of th«' volatility of the Hulphur comjxiuiKl. 
t)u quickly cooling h Hulphury iron a betU'r surface may 
be obtained, but blowholcH are even then abundant. 
The Htru<'turo is Bomewhat similar in each cnB«\ but the 
quickly cooled sample is liner in grain and the conHiitriciits 
more evenly ananged. 

Fig, 11 IK a seetion of pure ca.st iron to wlmdi 1 per cent, 
of sulplnir has b(n?n added, ami cooIimI very slowl;. The 
fractured snrfaec wa.s wbiU^. 'J’lie jKilished and etclied 
surface had the ajipearance of high carbon stce!, ujl.b 
grams of perlite and bonndanoa of reiucnliP', ami muiM.s 
the grains ran needle-aliapi-d erystal.s td eemeiitite in 
various dircetions. 'I’lmn' were no flake^i of graplntr'. 
The Hulpliide of iron appi^ars lo lm\e been l<u;ated in the 
lioundaiies, irs the blowholes follow the coniouT id tlic'-c 
boundaries. Some sulphide si ill reinaim il tijid liml u 
Iduisli-grey eolonr allei rlehmg jn djUile niln<* mid 
Also, on etching, the well-l^iiow n odour ot Hiilphnielleil 
Iiydiogen mav lie p(‘feei\ed Jl nmv be imidenlaliv 
remarked lluit very liilub' mine :iei<l al.-o eau'i h the 
liberation iif Mulplmtetled hviliogen. 

Sulf)!inr appears to ait in tlie same way as manganese 
in eausing the <•11111011 to assmue t In'eombmed torm. or, 
latliei, to pic-\i-iit l.)»e eaibon m huIuIioh liom separating 
ns graphite 

l.>lS(.'l’SS|oN 

J'rof. 'I'lios 'ri'KNF.H said that tlie qni'stion of the 
s<q)arati<>n oi giapiiite from east non uas one >vlite)i was 
ot M*rv great interest bolli liom the piaetn-al and llieo- 
retnal ]H>Hit ot ^ lew It was only within the last few 
yeai'.s that anvthing lenlly a'cmate o? delimte liad been 
jearm-d on the su)>je<t. and, a*- Mi lliorii.s liad |iom 1 ed 
out. tlie lit.sl step 111 that knowledge was «lue l<* l/debni's 
re«-ogii’(ion oi tempi i i arbon 01 1 etiip<-i giapinie as being 
liisimet tiom the ordinary lorm of giaphiti', Follu\\‘uig 
tliiit eame mieioseo]>ienl of>servutions, and it was soon 
ri.‘i ogni.sed timt. guaidiite was of ddTerent si/.es and ililTi'ient 
kinds A gmod deni of work in eomieition witli that 
branch ot tlie Kubjeet had been done in tlie labointiuy of 
tlie I'mvefsity of Ihi minglinm by Mi (■’ Hudson, 

lie (Pinf 'riunei) liiid lollowid up that, hiu’ of anrumenl 
also by Me|>iii!itmg the pule graphite liom a eonsidei a!»le 
weight of iron and sitlm;' the gi»H)hit.e, as tWiiamed liorn 
the vaiions giades of non, through a .sei’icH of .sieves, and 
it with found that the size of tlie giapliite ih-termiiies the 
gr.ide of I he non It was not 1 )u- ipiantily of <he tun pinte. 
but the aetnid sr/e of the sepaiate (lakes, that ch lirnnned 
the “number" of Hie non 'I'liey hud also reienllv had 
twpenmentH in pi’ogres.s lieanng on the rate and I he 
leinpetalure at which the giapliife rtin'ualeil. 'riiese 
evjienmenlK liad <0 do willi (lie volume alterations of last 
iron, and with the determination of the t<‘m)iei'atme at 
wineli thcKe volume elianges oeenrred There weri' two 
<dncf expansions ni the non as jl cooled, and ulsf* two 
ariests m tin* temixTature dm mg cooling. One ol (liese 
<‘orre.s])(inded to the separation of tlie ordiimty flake 
grapliit^' and the other to tlie formation of lem|M i graphite. 
The Hi'/e of tlie gi’aplule \aried aeeo/ilmg <0 I he 1 cm pei-a- 
turo, at wlm-h it was ]iroduced Thelugliei tin- timi jieral ure 
the larger were the tJakes of grapliit.e. Kisli, whieli 
separated from fluid east iron, was the laTgest form of 
grapliite. As I’lie metal solidified when the large graphiti* 
«e)iarat.ed out, tin- operation was not complete in a single 
iiioment, but it was a pmei'sH reipiirmg time. In the 
same way. when the lemj>ei grapliite wu.s |>rodiieed. some 
time was rerpiired, and he wa.s ot opnuori that Mr. JfiorriK 
was ipnte correct when h«' sfatisl that the amom t of 
graphite, and the kind oi graphite, were largely a fum lion 
of time ami tempi'raturo. At thi- same tnim tlie import¬ 
ance of other C'onditioiiH mnst be recognised, pnrtienlaily 
t-liat of tiu* i^oiiMliiuentH wlncli were present- It was 
extremely diflicull to nay bow much Hiheo" w'as iieeosHary 
in order to prodme graphiliu earbou, ami it would vary 
very much with the pro])ortion of other clemontB. 'Grey 
ciwt iron cowld be produced on a large scale with less 
than half iior cent, of silicon. That, of course, was quite 
exceptionaX but in the ordinary way and under ordinary 


ciroumstancoB »ilicou waw ossimtial to t-Uo production 
j of grapliitic carbon. The purer the iron the less flilicon 
! waa reijuired, bid that some silicon was required seemed 
j to be jiroved l>y eonatant exjierienec. 

i Mr. UroiiAV'XN said he had no doubt, whatovar ihafg 
j W'ltli }»!iosphorus, liardeiiiiig was attained diiwtly ana 
nut neecHKaniy from the eombiued I’lirbon, and he had y«t 
: to HIM* a ]^ho.spllo^ie iron with high sulphur. Hc had 
j ne\er seen a (“imler pig with a Ingli Hidjihnr content bo 
' long as it liad n high (lei cent age of phostiliorus. It waa 
I a Hingular bui- that inangane,-,e and sulphur, wdiioh BCpa* 

; ratejy hardened iron by tausmg emubineil carbon, had 
; the efleet of softening it when together m the saiue iron, 

! and so lowering the combined earbon. A eaao waa 
brought to Ills notiei- recently m wlueli largo quHutitioB 

■ ol east iron Juid been spoiled m tiie melting; it con- 
; lamed a liigli ]m>i cent age 0 } suiplinr ami wa.s perfeetly white. 

It was melted a\i{Ii ser.i]) ami a pig eontaiiiing' Homewliero 
o\er 'J piT cent, of mangaiie.He, and a grey jrig was 
, obtuineil As regards maiigancHe suj||)liide. lie had seen 
a numbiM ol micro-seetiniei the luanganeHe siiljiliide in 
the eementite was of ie< taiigular for.m In one ea«e the 
manganerte rJiilpInde w.is to be seen m tlie pearlite as well 
as in till' eementite The Hiilpliiir jiresenl w-as 0'25 par 
eeiit . jHoluibly due to the large quantity of maiigaiieHe 
suljihide pre.sent ; some of i| found ita way into the 
. jicailite. Jf ]M ar!it<‘ was a euteelie. how' could phosphoruff 

■ euteelie l>e loimd in the l ementit-i'';’ Ife took it that the 
jihosphoi'iia eiitewln was in a fluid eondition and that the 
eemchl-ite Was Ret, Ilou was it. tliat the jiliotiphortis 

; enteetK had lieen diiveii into ilie emnentite anuvs ? Afl 
' reganlH the etlet t ot i-ooling on the separation ot graphite, 
the time <•]emen( wii.-. most imnoitant. In tim micro- 
Heeluiii of a piece «if cusl non wliieii has been annealed, 
it could be men tliat the aiiheabng i-.irbon had come Up 
to ttie aiirfaie of what had Is’cn eementite. That 
separation i*t annealmg embon toiild hardly Ihi due to the 
silicon jiriMcnt unless the silu on had an e.viM'llont effect 
on (he carbon after (lie metal wasj,iii a soliilifu'd form. 

, His own iiiea as rcgaids the .separation of graphip^ through 
. Hie inttueiK'c of silicon was that It took plaie when the 
iron was m a prisly condition, very little below' its Betting 
point, but with the ordinai’y anuealitig, w^u^rn the iron 
had n-tained it-i holidilied form, !(■ externall}'changed when 
t he anne.ilmg carbon Heparaled Jiom Hu* eenmntitc. It 
' must, lie due to tin lemjM-ratiire. as it, seemed improbable 
Hull it eoiild be due to the inlliience of the siliixiu when 
i the iron was in the solid form, ’riie teaipernturo was not 
, liigli tiiough lo allow tlie .siheiin to lu t m the way it waa 
' iisnailv .siqqiosed to do. 

( Mr. \\. Ivn.sFNUAiN icferred to the process of boat 
i tinliiig to wlmh Air. Iliorns had alludial in connection 
: with Hie detcetiuii ot tiio jiresenee and liiHtribution of 
phosphoric. 'Dus ]»roieiHH was n most useful one, and 
i was I oiisequently miieli leconmiemled in the literature 
I <d’ the Nubjeci, For that naisoii tlie sfMMvker wialiod to 
sound a note of wairnmg as to eerl.aui very scrioufl 
j obstaele.q v.'liicli Imd lo be overcome in (‘onneotion with 
; the method. Whi'ii a pohshei] seition of mctul was 
exposed lo the uxiiljsing action of the atmoHpliore at a 
, high Vmi))eratinc, o^ll^ the actual suriiiee of the motttl 
' was I'vjiosed ; ami Hus actual surface very oHeu did not 
^ re])r<*sent the real stnietiire of the metal, liecauu© tlie very 
act of ]»o!iMliiug tended to spread tlu' softer coiiHtiiuonta 

■ over Hie hauler, and in all emes produced a defUnte layer of 
i altered matenal, M'lien sneii u sui-face W’as etched, the 
i altereil layer was removed, uml if the etching wan to show 
j till* true Hl-nieturo f>f Hie metal it. imist. bo oamed doop 
, eiKUigh to nunove the altered layer entirely. Morsly 

exposing the Rurface to oxidation did not remtTVO th© 

' altered layer, and it Inut eoriHiajueiitly been found neces- 
8ary to etch the surtaeo first and h<‘iit-tint afterwards, 
Anotlier dilheulty m lieat-tinting aroue from the difficulty 
of obtaining tlu* surbus'S in a fs.’rfootly clean state; 
whatever solutions vve»^ uHed for woHliing or etching, 
Boine residue was alwaya liahli' tc remain on the aurfao© 
and to affect tlie rale of oxidation. Two very seriou© 
difficulties ha<} thus to be overcome before heat-tintiitig 
could yield satisfactory results. 
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Dr. A. Kaifl ht* bad liatened to the paper from 

the theoretical aitle with great pleasure, more espocially 
on account of its liearinp on the phtwe>i'ule repreaentatum 
of the o<|uihbria in the iron-carbon alloys. The diagrani 
of Rooreboom wiib draani up on the aasiimption ^that 
below. Hay, llOO^' C. the atable ayntern wa« martenaite 
plw comeiitlte, uiul not injii pltM graphite. That, how¬ 
ever, failed to account for the fact, that on slow cooling, 
and more espi-cially in prcsonce uf fljnall ((uantiti«‘R of 
silicon, it wan fouiui that graphite st'parnte<l from the 
mixture. The qneHtion, tliercfort.', aros(! as t.o whether 
Roozoboom*H curve was to h«' dmearded altogether, or 
whether Home nualiHcation eoul<l be made tc) uiU'rpret 
facta which had been met with in fttiidying tin? cooling of 
iron carbem nlloyH. I’nder certain conditionH the curves 
of K<»o7,ebuoin dul actually represent wliat was found, 
but with the hIow cooling of the alloys and tin* preflence 
of silicon they no longer repn‘«ented the conflition.s 
which obtaiiietl. Undoubtedly, Krstzebouin uas wrong 
in his assumption that martensite ari<l eernentiU* formed 
the stable ayH<.mn. It. appears quite certain Irorn what. 
Mr. Hiorn« had f^id. and iiis results liad bw*n cimfinned 
by other worki'rs. that the stahh* syHtein was formed by 
ferritii and graphite. Roo/ehoom's curves could still be 
applied to represent the conditions rn<‘t with in the pre- 
Bence of manganese, by suppoKing that tb<‘y reprewnteil 
metaatahle syateins. Tliat is to say, all the curves below 
the tem|)erntnr<* of say, 1100” woulil reprem;nt conditions 
Hiinilar to what, occurred in the ease of glass, a HujK*rco(iled 
liquid ; and slow eoidmg, oi the prcsfiice of silicon, pre¬ 
vented this HUpercoohng, just aa in slow cooling glass 
l>ecame crystalline or devitnfied. It must he assumed 
that even in t)ie aljuence of siHc«»n. if the co(»ling wen* 
Bufliciently slow, a mixture of ferrite and graphib- could 
be <»htained, since that was the stable system. Maii- 
ganese, however, apjH*ared to hav<‘ tlie property t»f )>ro- 
moling fUip<‘reooling, so lhat’whcn manganese was present, 
the nietastable system martensite jv.m eemeiititc' was ^ 
obtained, and in t.hat case KojcAeboom’s curves I'ould he i 
applied. Hilieon j?9terl in the (jpjiosite way, liy practically i 
preventing the sujiercooling. It acted eatalyticully and j 
pTfKluced the stahlo sysUnn. Mr. Hioms ohjecteil ap- ! 
partmtly to that explanation of the action td silicon by | 
saying tliat he tiiought it required the formation of enrhon J 
Hilicide. That was not necessarily an objection. Iweause ! 
it bi'ggcd tlie quc.stion hr to how’ the catalysis waa ^•ffec■U•d. i 
Almost lUfimteHimally small quantities of certain sub- j 
stances eouhl urodmr marlo'd efTects. so that silicon { 
present in Ichh that ja-r cent, might produce a marked j 
effect in facilitating tin* s(*paration of the graphite. Ah j 
far OH t.he luvestigaiion has gone at present. Koozehoom’s ) 
diagram could still he acec^pbal if it were asHiimed, hh liad ; 
beem poiiib'd out by Heyn, tliat all tin* lines below' the 
tempiiroturc of 1KM>’ represented metastahle conditions, 
t.c., they nd'erred to Hujiercooled carbon-iron alloy. 

Dr. T. S. I^IOE supported what Dr. Fimllay had said 
with regard to Kooy.cboom’s curve. At the annual 
mooting of the (lerman Bumam Hociety in I9t)4, Prof. 
Heyn rea<l a paper in wliich he crilicdsed Koozeboom’s 
views, anrl brouglit forward a inimh<*r of practical <tetttilH 
which did not ngre^' with Jloozehoom’H curve. Even 
above lKK)'"(-\ the inotastable condition ^•xiBte(l, aa wipre- 
Bontod by martensib'. He would also like to empinisiso 
what J)r. Findlay had said about catalytic action. 'J’lu' 
thoorieH of catalysis brouglit forw-ard wem ofbm nothing 
but theories, an*! a way of getting out of a difficulty. 

Mr. O. F. HnnsoN said that when iron was cooled very 
slowly and a large quantity of grapliib*. was obtained, 
that was the condition mojJt favourable for the separation 
of graphite, which was very slow cooling thrnngh the 
eutectic point. Once graphite was iwiparated in, cost iron 
it was very rare for the amount of grapliite to decrease. 
Indeed, slow cooling below the euleotio point (1130" C.) 
caused a further Bcporation uf graphit4*. 

Mr. A. H. Hiorn.s, in replying, said with regard to what 
prof. Turner haul said about the quantity of graphite, he 
referred to the large flakee, which might be looketl upon as 
the proper form of graphite. With r^ard to Mr. 
Buchanan’s point about the effect of sulphur and man¬ 


ganese, it w'liB easy to understand tliat by adding man- 

f anese pig to sulpluir pig a soft grey iron wn« produced, 
eoause the manganese united with the sulphur and both 
were then thrown out of the way. Tlie iron might be 
cooled ft« slowly as desired wiiS very little alteration 
below’ 10<)0‘ ; it was by keeping the metal at a teinperatur© 
somewhere lietweeu the dotted line and the black lino 
of Hoozehoom’s curve tliat senaration of the graphite 
Was o-aimed. That was the condition in the case of many 
large ^•aHlh^ga. whicli remained lioyond imf C. for a 
considcrahio time and were a very long time in cooling ; 
and the casting W’ould be at the tcmjierature at which tfie 
graphite coulu iiaturaliy separate. It could only he 
eom lndrd that phosphorus was in solid solution, but iron 
phosphide in solid solution separated out during cooling. 
1 ’Ih 5 ^Be|iaratiou of grnpliite must take place below the 
1130'^ C ., but on annealing cast irrm for nialleable castings, 

: for example, Die binqieraturo was not rai.sed to that 
; degree. That was somewhere about hOO" C. ; graphite 
I carbon separated out then, but never in tlie large flakes, 

I only in llic finely dividiHl state. Mr. Roseiihain had 
given UH scune valuable information with I'egard bi heat- 
tinting. He agreed entirely witli Dr. Findlay as to the 
metastahle comlition of fust iron. He thought he had 
brought out Hufticiently clearly that, if iron puH graphite 
was the stable condition all other forms were iiielastable 
or unstable conditions, tlierefore true equilibrium was 
only obtained •when the cast iron was in the form of 
iron ami graplute. He agreei! with Dr. J*nco that tlie 
word catalysis could Ik* used to ex))lnm many things, 
and with the very small quantities firesent. such as he 
hud referred to, furtlier evulence was nee<ted Ix'forii the 
I view that the changes were dm* to catalytic action could 

1 V... ....._,1 


Liverpool Section. 

Meeting held on W'ediieaday, Dec. IWt, li)05. 


wit. K. CAltLY JN THK CKAIR, 


FLOUR MILL EXPLOSIONS ANT) OAWiEROUS 
DUSTS. 

BY WATSON SSIITII. 

Thp inviMtipation of dangoiiiun dusts, that is, dusts 
composed of orKaiiie or cHrbono. rous matter in a fine state 
ot division, was eommoiKcd by Faraday and Lvell in 
1844, after tho great eiplosion in tiio Haswell Cellicries in 
Scptonihcr, 1844. Tliey presented tlioir report to the 
Home Seerotary in 1840, and in tins report tliey clearly 
indicate that an explosion of fire-damp, which in itself 
would not have Iwen specially disastroiis, might he 
exalU'd into a terrible and far-renching catastrophe 
through the coal dust raised and enrriiKi along by tho 
incipient firo-tlamp explosion. On Jan. 17, 184C, Faraday 
delivered a discourse in the Royal Institution, and ho 
used these words“ Tho ignition and e.vplosion of tlie 
(fire-damp) mixture would raise and then kiniUe the 
coal dust which is always pervading the passages, and 
these eifeots must m a inoment have made the part of 
the mine which was the scene of tho ealamity glow like a 
furnace,” In spite of this diseourso, and tho report to the 
Home Secretary, and the fact of tlie report being 
published m the PhOotophical Magimne. and followed 
by a letter from Faraday, in which he made suggestions 
as to the methods for ventilating the mines, hut little If 
anything, was done until further disasters in later years 
forced the subject into considerable pirominence, and a 
Royal Commission was appointed, in which the late Sit 
Freiderick Abel figured so prominently. 

But there arc many kinds of carbonaceous dusts besides 
coal dust J for example, flout dust, rice dust, soot, and lamp- 
blaok, also the dusts of sugar, and rosin, and.finely dividM 
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cotton, Garancine, &.c. Mr. B. B. U. Newlands inforruB 
mo that ho has himscU witnoHscd a sugar dust explosion 
in a sugar works. (See also Englor: this J., 1885, 
48(1 and 487.) Engler bears teslimonv to the 
cxplosivo character of soot ami lamp-blaok when 
mixed with air. An explosion oecurmi in 1878, 
at the (Jarancine Mills at Sorgues, eonsoqucnt on the 
ignition of a mixture of air with the Garanoiue dust. 
('ork« pulverised and sifted for linoleum manufacture, lorms 
with air a mixture so inflammable and explosive that Mr. 
W. F. Reid declares he would rather handle tlnramite 
in bulk than ground cork in a loose state (this J., lK9h, ?(»). 
Cotton tiiiIIm have become ratadlv lired by the ignition 
of mixtures of cotton dust and air. As a j>ar(ial\v car- 
bona<*oouH substance, the dust, of I'russian Klue, when 
mixed with air, has be*eii known to Hash oil. adulst the 
cakes of blue were being ground by iron rollers, probably 
the presence of pelddes or stones causing sparks 
to be struck. As a non-carbotiaeeous substance it may 
be interesting to note that the inflammation of sulphur 
dust and air in pulverising chamberH, has < auscd explosions. 

It only needs the use or occurrence on a sufticiently largo 
scale of any of th(;Be or similar hubstances, dry and in a 
fine state of division, to give ri«t> urulcr smUblo conditions 
to dangerous oxfdosions. The truth of Ibis remark is 
borne out in the case of Hour dust, wliieh, in the flour mills 
of this and other count l ies, has caused very many disantrons 
explosions. There were two reasons why these flour mill 
disasterH were not earlier umlerstood. The first was that 
thtur eauHo was obscure. 'lb(» bare idea that flour might 
cxplofle, on the face of it. a))iMiar<*d absurd. The second 
reason was that:, until the laigi^r flour mills of more 
modern times were erecU'd, the explosions and fatalities 
wi^re not suflh-iently groat, the ruin of hfe ami jirojierty 
not on a Hufficnuitlv large scale to attract H|H‘cial ]>ubhc 
attention. Hut just prior to 1872, in Fndeat ((Icrmany) 
and Hudajicst (Hungary) where Hour mills are specially 
numerous, so many serious fires and explosions 
iiad occurred, that the attention of a few scientists 
had been drawn to the subject; but little was <loius and 
no authoritative or weighty puhlii’ation made. 

On July H. 1872, a violent exjilosion tcxik pla<*o at the 
Trmleston Flour Mills, near Glasgow, followed by a 
destructive fire. Kighteeii persons were killed and 
1« injured. ITie damage to proprty anionnteil to 
£70.000. A full n*port apiiearcfl in the Glasgow llernld of 
July 10. 1872. The Herald stated that at tirst it was 
supposed that the boilers had explodeil, but subsiMpient 
investigation showed that sonio part of the machinery hud 
gone, and the report adds, “ probably the tnillstones, whicli 
were of great power ami liable toexjdosion through exces¬ 
sive friction.” This ( xplosion. it is added, was charac- 
lorised by the fire following, being of cxeesBive ferocity, 
the flames shooting up 100 ft. high at times. Adjoining 
proiKutv was much injured. A surviving workman 
said “he had earned a lamp,” so it is clear tliat oj^en 
lightH might at lliat time be used without any idea of 
danger, showing the ignorance then of any risk from the 
firing of a mixture of flour and air. The correspondence 
column of the Ola^gou^ Hendd also contributed adflitional 
proof of this ignorance. After seeing the aimoiincement 
of the Tradeston explosion and having just read nn 
anonymous article in iMaghr's Pdyt. Journah J made an 
experiinont and found that dry flour and air would ^e 
like a mixture of lycopodium and air, and conimuuicated 
my conelimions on July lOfh to the (Un^^Qino HeraU 
{iasuo of July 12Ui), thus giving the true cause of flour null 
explosions for the first time in English speaking eountnos. 
The Koval Society of Edinburgh recognistHl i;*'‘Ti 
in framing the letter rtdorred U>, and it was estab ished by 
Sir F. A. Abel, F.R.S., in his lecture at the Koval liistitu- 

^*Tmmed?rudy following my letter, the whole subji^t 
was investigated by Kankin and Miu^adam. Ihe 
origin of the explosion was eoncloaively traced to 
the striking of fire by a pair of millstoiies through 
the stopping of the feed, and the conj« 3 <j«ent friction 
of their bore surfaces against each other. T he 
flame thus produced, was auickly comm^icated to the 
mixture of dust and air mUng the conduit* comiected 
with the exhaust box ; this being the common reoeptaclo 


into which the mixture of dust and air is drawn by on- 
exhauat fan through the conduit communicating witli the 
several mills. From the exhaust box, where a portion of 
the suspended flour dust was depositoil, the air, still 
laden with dust, passed in the Tradoston, as in other flour 
nulls, to another room, called the stive room, where a 
further quantity of the fhnir would deposit. Henoc, 
as Sir I^edcrick Abel clearly showed in his lecture 
■at the Royal Institution in 1882. on “Some of 
the Dangerous projicrtios of Dusts,” there were here 
a connected series of eliaiiticls and larger enclosed atmees 
filled with a <fu8i*la<leii nl.moHphen*, through which name 
was HO rapidly truimmittod fixim the millatones, where 
the first- ignition occurred, that violent explosive efieot* 
w’ere iirodueed, succeeding each other with great rapidity 
in different parts of the building. Tho production of the 
hla/.e at the millstones was observed to bo at once succeeded 
by a crackling noise os the flame quickly spread through- 
tho conduits to the exhaust box upmi nn upper floor,, 
whence a loud report almost at once proceeded, 
Rankin and Macadam’s inquiries clieited the fact that 
other flour-null explosions had been attended by n similar 
Ruecession of effects to those just indieal^id. Sir Frederick 
Abel ilien points out that Rankin and Macadam asoer- 
tained that lU’cnleiitH of this nature at flour mills were 
of frequent occurrence, esiwcially since the exhauat 
arrangemenfs luul been applicil to the larger flour milJa, 
and in thcirj'eport it is adiled, that “ it seems scarcely 
pofl«ihle to guard against siicli accidents, though theis 
mapiency may i^' reduced by ndojiting efficient pyo- 
cantions for avoiding the stoppage of tiio feed to the 
millstones and llie access of nails or other iron particles to« 
the stones : also by proliibiting the employment of naked 
lights in the vicinity of tho mills or dust passages.” 
Various oihei RuggeHtions are given of a similar character. 
But Sir Frcderii'k makes now this important statement, 
ei 2 ., that “ SiiKie the publication of Measrs. Rankin and 
Mnciulain’s valuable report, the accidents at flour mills 
appear to have been seareelv less numerous or disastrous 
than before the. daU‘ of the Tradeat-ow catastrophe.” He 
then giv(^s a wnes of illuHtrations of this fact both in 
Ameraa and in tluM eountry. Amongst thcHC a groat 
exjjlosion tieinirrefl in 1878, at Minneapolis. Miunosol^ 
where 18 lives were lost and six eoni mills ilostroyed. The 
cause of the exjilosion was then traced by Professor 
Lawrence Smith to the saino cause os that already given. 

In 1881, tho statement of Kankin and Macadam that 
“ It seems scarcely possible to guani against such ncci- 
dents,” &c., seems still U* verified, for in Septomlier. 1881, 
a fatal flour mill explosion occurred at Maoclesfleld, 
ChcHhire,, and a reiiort thereon was made to the Home 
Secretary by Mr. T. .f. Richards, of the Roord of Trade. 
The eausei here was traced to (1) the use of a 
very dry grain, and (2) the aoeidental stoppage of the 
feed. The year after the Macclesfield explosion, February, 
1882, an explosion occurred at Rochdale, in tho exhaust 
room, through the stones striking fire. A fire followed, 
doing damage to tho extent of £33,043. 

Rankin and Macadam, and Prof. Lawrenoe Smith 
and T. J. Richards, only go so far as to show bow diaastor 
is liable to haunt any arrangement of flour mill plant 
known, up to 1882. and evim later, and Sir Fretrerick 
Abel, in his lecture before tho Royal Institution, goes no 
further than this. Even at this day, there still exist flour 
mills, conducted on the okl tyj^e, and overshadowed by 
the same risks as in, and prior to, the year 1882. In 
the case of these tho old staUmient of Kankin and Mac¬ 
adam. that “ It seems scarcely possible to guard entirely 
against such ai'.cidents,” is as true as ever. 

But H further stop has been more recently taken 
which enables flour to bo milled with perfect immunity 
from danger, and this was taken by the late Henry 
Simon, C.E., of Manchester, through his introduction of the 
iron roller grinding system for flour into this country 
in place of stone grinding, and of applying tho 
“ cyiOone ’* system of collecting flour dust, whereby he 
not only protlucetl purer4four, but recovered in the dust— 
formerly oausing danger of explosion and injury to the 
health of the workpeople inhaling it, bosideB waste,—a 
useful by-product serving as oattfe-food. In a word, h© 
abolished the old dust chambers or stive rooms lor 
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collecting dust, «iul Auhstituted a “ cyclone ” dust 
separator, which separated air and dust in a manner 
analogous to that hv whidv the chemist woparateu a rus- 
pended Rolid from a liquid hy flecantation. By meana of 
the centrifugal action of the “ oyolone,” the dust is 
tliroMii lo the Hide ot the cone, and glidew down to the 
bottom, where it encapes into a Huitablc receptacle, whilflt 
the air free from duwt jiasRos out. ns showui in the diagram, 
at the top, and up a cowl in the roof. 



To give a clearer idea of the thoroughly modern 
ayHleni of wheat cleumng )>rior to grinding, I have 
separated it into six iiumlxTcd Htages. Only the stage 
No. 3* was UH(^d in the old nystcm. 

(1) 1'lie gram, froHh from the threshing })rocoHs, ih at 
once sent over a Rcparator, whicli nu'chanicolly reniovcH 
foreign matters. Through this nepnialor the grain })HSHes 
to storage bins. 

(2) Later on, wdien <lie wheat is to bo Ufi<*c3. it is drawn 
and pasH(*H over another Hopnrator, and thence Ihrough 
“ cockle and barley cylinders,” to remove all <he Rn-called 
“ cockle-Hecdft ” and barley, and also small Mtoncs and 
gravel. 

*(H) It next pa**HOH tbrougU a whcat-Hcouring machine, 
working by suction, and through which the wheat is 
further aH]iirated and the iibjc rubbed otf the kernel ami 
carn<‘d away {“bran”). 

(4) The wheat now passes through a washer and 

stnncr,” whorl' it is thoroughly washed and rinsed with 
water, and all stones. &o., removeil. wlnui it glasses to a 
“ w’hir.zer,” which, by centrifugal action, removes the 
bulk of the water still adhering to the outer cuticle of 
the wheat. 

(C) The grain then passes into the drying and con¬ 
ditioning mO'Chino, w'hero llie icmainmg moistiuc is 
removed. 

(b) Having Jiassed through all these dry and wet 
cleansing processes, the wheat is finally sent through a 
double-brush machine, wherein, by means of the brushing 
action, a final mechanical jiohsh is given to it, after wdiioh 
it passes to the magnetic separator, containing magnets 
which remove all metallic (iron) jmrticles. 

From the magnetic apjmratus it pasHes to the first 
process of grinding; not by stones, however, but by 
ajxicially hard and tough chilled iron rollers, lluled and 
smooth, and about 10 in. ami 0 in. in diunu't.er. 

The fluted rollerfe, termed break-rolls,” are used to 
break down the wheat, and bv meauB of the roller fluU's, 
to Borapo out the contents of the graiuB and separate lliem 
trom the ^an. The smooth roUern arc used to crush 
into flour the particles of puro kernel detached by the 


fluted rolls. The proportion of fluted rolls to smooth 
rolls is generally about four to six. 

Now each individual machine referred to is subject to 
the action of strone currents of air so nicely adjusted as 
to energy, that whilst I he kernels at any point remain or 
are balanced. Ibc dust is i^arriod away. Esch machine 
is also covered in, and connected wiiU the “ cyclone ** 
dust collector, which is constructed of iron and has 
air-tight joints. It will thus be seen that the “ stive 
room,’’ or dust-chamber, with its dangers, has vanifthed 
with tlie advent of the “ cyclone dust separator.” The 
dust from the “cyclone” \h uHod, mixed w'ith other bran 
or dust, as cattle food. Trovious to this, such dust was 
a uuiHance, a source of injury to health, and one of danger 
by tire or cx])loKion. Flour mill inHuranee companies 
ar»' tully awake to this, and nuluce their iiiMuranco on the 
average to the extent of 2 h. <id. per cent., w-hen such a 
“ duflt He[)aralmg arrangemoiit as that desenhed is used 
inH|,oa<l of dust-chaiiihcr.H. 

In Liverpool. thiK spring, tliere was a flour-mill explosion 
of considerable magnitude, followed by a firt*. allliough 
the improved iron-iollor HVRlem was in use, but instead 
of a “ cyclone ” or similar dust soparHling arrangement, 
there was, i am informed, a dust cnaniber or stivi'-room, 
and It was in this chamber that the explosion occurred. 
The syatein must be completed by the subs!it-iition of the. 
cyclone separator lor the dust cliamber. to ensure froodom 
from peril, and preferably the whole mill should be eleiilric 
lighted, and also furnished with automatic wat-er-spimklors, 
or similar wat^u- extinguisher, to at once stop any slight 
outbreak ot liri^ 

I have Tcforreii to other dangerous ilnsts, and I 
may now add that any of these, in any of the industries 
loneerntMl. may, as in flour imlls, be suitably draw'll otf 
by exhaust uiTaiigeinents, and llion be driven into a 
cyclone HC]u>ratoi and ctilloctod. Sir F. A. Abel’s address 
to th<‘ Hoyal Institution on “Dangerous Dusts” was 
made in 1HH2. and Kcnry Sinuui's jiatiuil for utilising 
tlie cyclone separator for flour diiHt in flour mills wns 
]mbli8bed in 1880. Simon olso apobeil the “ cyclone ” 
system for the removal of emery dust and lamp-bluck 
from the atniosnhoro of certain of our largest furniture 
and “ blacking ’ works, and for the economic recovery 
ot the material. 

H. Simon’s ]>atent8 are as follows:— 

For roller mills and flour mills. Kng. Fats 3726 of 1877 ; 
26.'>b of lH7fl ; and 2570 of lS7fl. 

For cyclone dust cf»lle<'lor, Kng. Vat. 9423 of 1880. 

For roller mills and flour mill apparatus. Kng. Pats. 
974ti of 1H91 ; 2H.710 of 19U2 ; and 9794 of 1904.' 


Discussion. 

Prof. Campbbiu Bkown said he. could eorroborate the 
date which Mr. Watson Smith liad assigned to the begin¬ 
ning of their knowledge of the causes of explosions m 
flour iiiillB. Ho had himself read a paisir on the same 
subject to the literary ami VhiloHophical Society of 
Liverpool, after some rather bad explosions in large flour 
mills at the North Find, an abstract of which was printed 
in the Journal of tliat Society daUid 1873. He had illustra¬ 
ted the paper^by means of large glass tub<‘R and a box with 
Lycopodium aoed. All they knew then was that flour 
dust mixed with air played the same part as a mixture 
of air and coal-gas, or other inflammable gas, and one 
explosion in a flour mill wes distim tly tra<;ed to the 
stoppage of the feed, which allowed the stonos to come ifito 
contact with each other, to strike fire, and, m fact, act 
like R liicifor match lighted in a fiery coal mine. But 
among things they did not laiow then wa» how a length 
of pipe ill Iho exhaust, or a series of chambers, or even of 
roouis through w'hieh the oxjilosion passed caused a very 
great increase in the violence of the explosion as it wont 
on from point to point, due to the successive impulses given 
to the exploBion by the successive w'avos of vibra¬ 
tion, each vibration being added on to the sum of the 
impulses of those behind them. Rankin and Macadam 
benevftd explowone to be inevitable,, and wanted to 
prevent them becoming serious and to confine them to 
certain ohaxmels and get them out into the open air b« 
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ioon Afi i^flsible. He was glad to hear that the uso of the 
cyclone nad been bo effective in stopping explosions, for, 
long After the matter had been reported on by Kanldn and 
Macadam, explosions in Hour mills and coal mines went on 
as gaily as before, because people did not take the pre¬ 
cautions siiflicieut to prevent them. Were ihero any 
statistics showing to what extent there had been a 
‘reduction in the number of explosious in places where one 
might expect to have them ? 

Mr. E. J. IUty said be had heard Bedfion lay great 
stress on the point that coal dust explonionH took place so 
readily because of the occlusion of gases on the surface of 
the coal. He hims»*U thought that the tendency of 
an organic d\iBt to explosion depenrlcd upon the 
united circumslanecs of, hi'st, its fineness, aiul second, 
the volume of gases it <*ould oci-liide upon iis surface. 
Kome duBtB did not stjem to o<'»“hide gases iiearlv hh miioli 
as others. He would like to know if anv one had ever tii(‘d 
to measure the aniountH of gases which diisls of different 
degrees of fineness could occlude ? 

Mr. Jl. B. Stocks having inquiied whether Mr. Watson 
Smith could give them any particulars of ways of seiiaralmg 
stive dn.st. oilier than those of Ihe old stive room and the 


of the grain, it might be of interest to know that there 
were some mills where the moistening was done by 
the injection of steam. He understood also, from 
enquiries he had mado from time to time, that the 
flour from tliis moistened or damped grain, was of better 
quality for baking purposes than flour which was not 
moistened at all; this was, of course, a reason for moisten¬ 
ing in addition to lliat of lessiming of friction between 
the rolleni. 

Mr. W. Koscoe IfAUPWirK asked whether the production 
of a damper flour materially mitigated the explosibility of 
that flour ? 

Mr. A. Oartcy referring to what Mr. Watson Smith had- 
sbown them with Japanese (^^al dust, asked whether experi¬ 
ments had sliowm how far the liability of coal dust to 
oxphision varual with the jku* cent, of volatile matter 
present. 

Mr. Watson Smith, in reply to Brof. Campb<*ll Brown, 
said that onlv comparatively few flour mills in this country 
w(uo now without ihe cyelone apparatus, and that a 
flour mill explosion to-day might Ik> regarded as phenom¬ 
enal. He could certainly say that Whorf' the stive room* 
&c.. had been abolished, »ud tho cyclone apparatus and 


“ cyclone ” nicthod, he proceeded to di'scnbe fa method i |o|](.ry )iad together been adopted, no explosion had 

of passing the maUu ial by means of a fan into filt er cham* , occurred. As he hail alicady pointed out. he had been 

]>ers, which were really long canvas bags, or, in some easesj 


a canvas r<iee])tacle sbapecl lik(' a balloon. In the chho in 
point, the dust reinamed jiractically in the canvas bags, 
just ns though tlii\v were filters, and the an passed out ; 
through tho canvas. Hegarding the moisl-i'mng of the 
grain, that was not done lor the juirpose of damping the i 
dust, but to get tho grain into good condition for grinding ! 
(“conditioning”). When the grain was too dry, llii> , 
friction on the stones caused tlumi to hecome gla/.ed, amt i 
they did not grind nearly so well. If a certam amount of 
moisture was added to ‘the grain, the gniuhng was very 
much easier, but the amount of moisinrc must not be 
excc*SBive, or the stive flour then became a kiiul of pulp j 
and jqSreail its^^lf round Ibe casing of tlu' stoiU‘.‘<. Jn j 
grinding eoroals, if this ]»rodurt was too moist to begin 
with, tho moist,lire driven out of the grain formed a 
sour cako with some of tho stive flour; if this was uot 
cleared out of the casing of the stones from time to time, | 
it eventually dried and fell back between tho stones, and 
was ground up with the flour. When flour of that kind was 
stored in sacks out of contact, with tho air it fcrim-iited, 
and became sour in a very few hours. 

Mr. CHARI.E8 Buhne said he thought that in most 
modarn mills at the prcsimt time two methods of dust 
Boparaling w’ore carrit:d out, (1) the eyeloue dust, collector, 
largely confined to clonniiig operations, aiul (2) the method 
of collecting tho stive from the stones. The latest machine, 
of which nuinlieiH were now coming into this country, 
was of foreign make, nud consisted of long canvas slcevi'S, 
which Imd been chemi<ally hic-proofcil. These were 
connected at the toji with a box. sometimes metal lined 
and Boraeliiues not, and the ” stive “ from tlie stones came 
into this top box, and was automatically made to go 
dow'n into the canvas sleeves, whence it fell into a fennilar 
box at the bottom. Theie it was riceived and autoniati- 
eally conveyed to a sack—the sackB being removed as 
filhid. Ho tViougbt this machine had beiui found to supply 
a want; certainly aiiiongst modern milleis—-and ho had 
cone through some of the most luodcni mills, where it 
was recognised to Ih» the nmst economical machine. Uie 
centrifugal aidion of the i-yclonc dust collector did not 
dcciosit llic very finest stive; ihe canvas filters seenjed 
to take out almost every particle of stivo that was in the 
air. Rcfeicnoe had also been made to explosions being 
set up by friction duo to 8top[)nge of the feed. In one 
inocleni mill, where he had been (piite receuUy, an ingenious 
device had been adopted for ehecaing that danger. If 
tho feed got below its proper amount, an alarm Im* 11 rang. 
If this bell were not attended to, tho lolleis wore automati- 
callv thrown apart. With respect to the xnoiHtoning 


assured that, the insurance (‘ompanies reduced their torius 
to flour 111111018 using ihe modem apparatus described. 

Afl to Mr. l/aidwiok'.H question about damping the 
flour, the true reason for this liad been admirably 
explained hv Mr. Btoi'ks, and Mr. Biiriio. Beyond 
this, no doubt damp flour was less likely to firo than dry 

flour; its rising in <luHt would also be moie limited. Alw 

as regards tho act ion of tlie old millers, prior to 1W72, 
<lamping the gram before grinding, ns ho hod mentioneih. 
this was not to prcvc'iit explosions (about the nature and 
cause of which they knew' nothing) but to “condition 
the grain. He ought, to add that any other dry carbon¬ 
aceous powih^r, such ns that of bran, was liable to exploBion 
with air. In answer to *Mr. A. Carey’s gucBtiou. ho would 
sav’’ that in ordinary coal, i.c., the coal of tho coal moasures, 
tho iiercentage of bituminous mntU'r. soluble in benzono 
or najihthii.iH so small, that the slight variations in different 
vanetii'S v^oultl make no seiiKiblc diilctenee in the inflam- 
inabilitv of the dusts. Tliere was no doubt in bis mind 
that the Miik6 coal, the dust of whicli he had flted that 
evuuiing, mixed with air, would explode more readily than 
anv other coni duat. That Japanese coal was a liginto 
and contained upwards of Itf per cent, of resinoid mattoiv 
soluble in benzene, whilst onlinnry coal never contained 
even «h iniuh as 1 per cent, (this J. 1801, 076). But no 
exiieriment with its dust like this, had been tried with the 
Miike coal before. The Miilo'i mines wore damp, lying, 
aa they did, chiefly under the aea, but might bo extended 
landwards where dry dust, would abound and of a very 
dangiTOus nut ure. Prof. Bedson’s idea about the occlusion 
of oxygen was a suggestivi' and interesting one, and ho 
felt tim ]irobability of nuicb truth in it, especially whor© 
the dust lay in th«' v..>rkingH, with air oontmually passing 
over it by ineauH of the ventilating system. • 

In rcplv to Mr. Bnme. he said that whatever wore the 
methods adopt«-d. whether it were a eyclono arrangement 
or any other, mattered not, bo long as tho duet was 
effectively remoyed and disposed of. But how long would 
tho bags referred to, conlinim to act oa air-filtors before 
glutting choked ? He would like to be sure that tho 
porosity of the fire-proofed canvas of tho bags m tho 
new syslein referred to, was not, in part, eholmd by tho 
iire-\>rooting mixture, and thcieafUsr by the flour dust 
iUelf. As to the warning bell to auioinatically record a 
failure in feed-supply, and other automatic orrangomonta 
to BoparaU' tVio atiincB. aiitomalie gear had often a tncK 
of Btuking fast or failing at a critical monirat, and he 
prefem-d, in caHCfl who,., homaii life, as well aa property, 
was concerned, a revolutionising of the Byatem tOiCnauvo 
aafety. 
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1.—PLANT. APPARATUS, AMD MACHINERY. 

{Co?Uinued from page 7.) 

Knijush Patents. 

Atomisififf Liquid nnd Gatu-ons Fluids : for -. 

C. F. do kicirzkownki Stouart. London. Eng. Pat. 

27,618. J)oo. 17, JU()4. 

A FLuo of tninratod coniral form, having on i(« faoo 
longitudinal groovea. is (itti'd into a oonn^ai Noat at the 
outlet of a ohainber into which the liquid to bo atoniiNod 
in supplied under prcMHuie. The liquid isnues from the 
grooves in a number of jets, which intorsoj^t at a common 
point, and iHicom^H atoniised. A nxKlification is claiinod 
in which the plug has in addition a central orifice, cfin* 
trolled by a necdle*valvc. The <*hambcr may be dividinl 
into <;ompurtnionlH so that two or more liquids may he 
mingled in the same jet. Further claim is made for an 
internal valve mechaniMin aflaiiti'd to shut off the flow of 
liquid close to the point of discharge; art^l for a casing 
lim'd with refractory material and proviiled with air 
inlets, for use when the jet is employed ns a burner for 
liquid fuel. VV. H. C. 


through the annular opoiiing 0. The liquid portion 
escapes through the ))as8age A formed between the end 
wall of the vessel and an annular lining piece, and the 



solids ore transported by the worm conveyor B to the 
other end of the separator, where they arc discharged at E. 

-W. H. C. 

{Separator; Ventrifugal -. J. J. Berrigan, East 

Orange, N.J.. Assignor to F. J. Aroml. New York, 
N.V., and J. Bernstrom, ,Stockholni, Sweden. U.S. 
Pat. 807.056, Dec. 12, 1005. 


Heaiing, (^oohng and Siniilftr I*ur]n>nes: 

Apfmratus for -. J. W. (Marulge, 

London. Eng. Pat. 2H, 107, Doc. 23.1004. 

The claim is for the construction of lu'nting 
or cooling boxes, which are divided hy 
internal diajihragiim into two or more ( oin- 

I iartinents, Ihruiigli which the cooling or 
loaling nuMlium circulates successively, 'J'wo 
or more boxe.s may he connected together 
to form a systcin and placi‘<i m ncluimln'r 
containing the material to Ik* treated, or the 
inalorial may be placed in the bu.xcs and 
the medium circulaUHl in the chamlier. 
Further claim i.s made for I’onstnu'ling the 
boxes with exU'raal corrugations or jiro* 
jections, to unTeasc tlw' beating surface, <*r 
to asai.st in dislodging any deposit that may 
be formetl on them, and for setting tlie boxes 
at an angle in tin' chamber, to promote 
circulation of the surrounding contents. 



H. C. 


{Separation of Solids from f,tqHidf< ; Impts. in -. J. J. 

CrosfieM, Frodshnm, ami K. h). Markcl, Warrington. 
Eng. Pal. 5108. Moich 11, 1005. 

The mixture to be separated i.s causisl, l,>y means of 
deflecting plates or baffles, to pass ulteruati'ly up and 
dow'ii. bMt chiefly in a horixoiital manner, through 
a ].MVKsage or jiassages wdiich are of uicreaHing cross- 
sectional area, in tins way the flow of the liquid becomes 
slower, as the heavier portions of (he solids are iloposited, 
and time is allowed for the lighter portions to settle out. 

—W. H. C. 

Sdlrcnis: Froci-ss for Herovering Vuitours of Volaide —. 
8oc. .Tides Jean et Ci<*., and H- Kaverat, Paris. Eng. 
Pat. 13,603, July 1, 11H).5. Under lut. Uonv., Sept. 1, 
•1004. 

KkeFi'. Pat. 350,149 of 1004 ; thi-sJ.. 1005.1161.—T.K.B. 


' The claim is for a cylindrical separating vessel 5, mounted 

■ on supports 2, 3, 4, «o that the feed-inlet 12 is «jtual-e<l in 

■ a lower ])lnnc than the outlet 24 for the solids. 'The 

j sejiamteil liquid escaja's through the opening 21 formed 
I in the lower end of the cylinder and the solids are trans- 
j by the worm conveyor 14 to the upper end of the 

! r-vlmdcr and discharged through the opi;ning 24. Both 
I tile cylinder and the <lnim arc rotated at difTi'roiit apoeds 
> bv the ihfferentinl gearing, shown in the figure at 15, 16. 17, 

! 18, 19, 20.—W. H. C. 

I Lifiuid-Separator; Geninfugal -. C. M. Ketoham, 

I Carthage, Mo. U.S. Pat. 808,092, Deo. 26. 1905. 

} 'The separator consists of a long cylinder 2, having aopqr- 
1 able top and bottom pieces 11 and 3, which is mounts 
in an upright position in journals and rotated at a high 


Uniteo States Patents. 

Seixtrator; f7ertfri7M|7«/-. J. J. Berrigan. East 

Orange, N.J.. Assignor to F. Aroiid, New York, N.Y'., 
and J. Bernstrom, Stockholm, Sweden, U.S. Pat. 
807.055. aVc. 12, 1905. 

The liquid to*be separated is fed into a rotating separator 


speed by tlie wheel 26 and the worm gear 27. Tho liquid 
to be separated is ferl from the store-tank D through 
the tube below^, on to tho spreader-plate 17, and is forced to 
partake of the rotation of tho drum 2 by tho action of 
tho distributing vanes 13; 15 is a vent tube. When tho 
liquids reach the bottom of tlie cvHtidrica! portion of tho 
drum 2, tho heavier one passes down the annular space 
betwecif the detachable cone 3 and tho inner skimming 
funnel 19, out of the openings 6 and away by the spout 9. 
The ligh^r liquid flows over tho edge of the funnel 19, 
down the central space 18, into the hollow cylindrical 





Jm. 81 . 1008.3 


Cl. II.—HWEt, GAS k LIGHT, 



jfrolongation 3^ out of the opening 0 and aw'av bv tlio 
«j>«>ut 10.—W. H. C. i ^ . 

Jfiltcfinff lAfjuids ! for ——(J. Stadc, Rerlin. 

r.S. Pat. 807.51 Dee. 19. 1905. 

«KK Ft, Pftt. 340.3*2*> of 1904 : Ihw J., HHU, 779—T.F.P. | 

Distilling Apfmratus, .T. IVrnnt, (’levcland, Oijio. 

U.S. Pat. 807,577. Doe. 19. 190.5. 

A .STILL, roHimg ill a water-bath, ih mipnorbid over a 
furnace, the joint liotween the Mtill and tlio water-batli 
being made by a turned down flange on tlie still. Tlio 
Jitill has a Hldl-hoad comniunieatmg with a eondjinHor 
and formed by a dome-shaped piece and an iiivorb*d 
'Cone, which fits over l,he ouhside of Die nock of tho ntill. 

A dia]»hragin is fust(>uod across tho Hlill-hoad, underneath 
the dome, and has a vapour-pipe which telescopes into 
the neck of the still. The* claim is for the combination 
of tho foregoing parts Ui form the wliole distUling apparatus 

JiH doseribed.—W. TI. C. 

Measuring Vessrl for Liquids -. II. 0. Delm. 

llamhurg, Germany. U.S. Pat. 807,665, Dec. 19, 



Th* liquid to be nioaHured is stored in a reservoir a, which 
comniunioates by th© conduit h with the measuring 
vessel c. Tho latter is a rotatable tank, ilivided into a 
number of separate chambers, two of which, d and e, are 
sho^n. The liquid flows down the pi|>o b and rises up 
into the chamber c, the air escaping by the nijio // into 
the hooded outlet g in the reservoir a. Simultaneously 
the opposite chamber dis being emptied, the liquid flowing 
out through ». and air entering through h to displace the 
liquid. At each turn these o|K.>rationH are continued, one 
chamber being emptied while the opposite one is tilling. 
The ineaMuring chambers have overflows kt covered by 
an in8|)cction dome on the top of the measuring vessel. 

—W. H. C. 

Evajtorating Apparatus; I’arMwm-. C Ordway* 

Now York, N.Y. U.S. Pat. 807.767. Deo. 10, 1906. 

I Thk concentrated licpior is withdrawn from tho bottom 
I of the evaporating chamber bv a pump, and is delivered 
into the up|H>r part of one or other of several closed settling 
vessels, care being taken, by guarding the Inlet, to avoid 
disturbing Ibe contents of tbe settler. The settled liquor 
IS withdrawn from the up]x*r jiart of «tho settler and is 
either returned to the evaporator, or is delivered to another 
vessel for subsequent treatment. The settlers are pro¬ 
vided with wTfens to receive any deposit©d solids, with 
taps for breaking tho vH<mnm, ami with valved drain 
jujHis at the bottom to ilraw off tbe liquor when it is 
neeOHsary to femovc tho deposited solids.—W. H. 0. 

Drying Apfxiratus. F. M. Sehaffer. Indianapolis, lad. 

U.S. Pat. 808,481, Dee. ‘26, UK)6. 

Thk apparatu.s consists ol a honzonlal cylinder tlirougb 
which the material t/o be dried is passed by an internal 
worm conveyor. I’be cylinder is NUH|>cndea and rotated 
in a cdiamber aliove a furnace by means of chains, which 
I pass round sprookcl-wheols fi.xed to the eyliuder, and over 
oorn'sponding sproi Ket-wlieols attached" to a horizontal 
driving shaft sitiiatt^d above the cliamher. The ftwd end 
of the* i-ylinder is providetl with a * breeching ” which 
oarrio.'i tiie feed hop|H^r ami shoot. Tlie gases from th© 

, fnrnai!© may pass througli the cylinder or direct to th© 
flue tts desired, ami the driving-chains are protected 
covens from the action of the fire and hot gases.—W.H.C. 

(lEKMAM PaTKNT. 

Drying Process, in which the Matfrial to be Dried is 
Subjected to the Action of Light liifys. A. Junghans. 
(ior. Pat. 162.696. Sept. 23, 1904. 

The claim is for ilrying substances while exjiosing them 
to Biiitahli^ coloiii'<‘d rays, in order to avoid injurious 
effects (dccoimiosition, ihscoloration, Ac.), and t-o acceierato 
the drying. It is stated that tlio drying process is some¬ 
times slow with whit© light, and that injury is oeeasioually 
causinl, tho reason being that many of the light rays are 
inactive so far os drying olfeid. is eoncorned, whilst some 
rays may oau.se deioinpoBition. For example, sugar 
which IH nearly dry becomes liquid again on exposure 
to roil light. In the drying. jiroocHs, light of a 
suitable colour should b<» used for ©aish kind of material; 
frequently the most suitable colour is that which is 
Hiflectod to the greatest degree by the material in question. 
For example, sugar can be rapidly dried in blue light, 
without liquefying or Iwing injured in any way. Suo 
enamel-paint dries rapidly without alteration of colour 
in the mixed light from white ami blue incandesoenoo 
lamps.*’ whereas in the light from an arc lamp, tho drying 
proceeds more slowly and the colour is said to change to 
green.—A. S- 

II.—FUEL, GAS, AND LIGHT. 

(Continued from page 12.) 

Naphthaieve from Coal Gas ; Jirmoval of —, A. H, 
Whito and D. H. Clftry. J. Oas liightiuB, 1908, 92, 
388 — 393 ; 48 ( 1 — 468 . 

I» studying the question of najditlialene removal in gas¬ 
works, experiments were made on the absorptive power 
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of T»riou« UrB for najihthftleno at difloront temiwratures. 
About 1 grm. of (ho tai- wao placed in a 1 or., wide-monthod 
bottle, in which also a small glass thimble containing 

naphthalono was placed on a wire trijiod. J he bottle, 

with the s( 0 )iper wired on, was kept at a coiiKtimt 
toniperatun, mitil the tar was fully »atmnh>d with 
napnthaleno. It was found that tais of dillorcnt 
origin vary (“onKiderubly in Ibeir power of ulworb- 
ing naphthnluno, and al«o that the amount of naijhtha- 
lone taken up bv a given (sr mcreuses with rise 

of toinpcraturc. For example, the averages of all tho 

tests showed tho following percentages of najihthaleiio 
in the fully saturated tars:—25° ft. h-l ; ,15' C., 10'7 ; 

46° C., 2M ; and 72° 4S-7 per cent. 

Further exjieriincnts were made as to the proportioiis 
of naphthalene in the tar and in the gas at the top of the 
stanii-pipo, hefoic and after passing the I’elouze and 
Audouin tar-separator, ami hetnie and alter passing 
the scnihtieis. From (lie results obtained, the nuthorB 
conclude that in the hot stand-piis‘s and warm hydraulic 
Olid foul mains, the nnphtlmlene is readily ahsorhed hy 
the tiir, and, jirovided enough time is given lo this stago 
of tho process, the ?;u8 will arrive at the, tar-separator fris> 
from oiiy meiuuirable amount of iiaphtlialcne ether than 
that held ihsaolved by (ho Husiiemted tar. In the tai- 
separators, the jiarticles of tar still I'xert a solvi’iit action 
on tho naphthalene in the gas, but not to so gieat iin 
extent as in the hotter staiicl-nipe and majns. In the 
Bcrubhers, the water removes tlie last of tue HUHjteuded 
tar and likewise the ammonia, and seme other eon- 
Btitnents. Itut the ammonni, as was juoveil by du-eet 
dotermiiiatioiis. llissolves some of the jilieiiols from the 
tar, and sineo tlieso phenols aro good solvoiits of iiaphthii- 
lone. Homo of tho iiaphllmleno dissolved in (he tar lieeouK-s 
liberated and is Uioti taken u|i meeliiiuieully or as vapour 
by the gas. This liheiatioil of linphtluileiie hy the uetion 
of animoiiia m tho seruhhois is coiisiderT.d to lio the 
most frerpiont souiee of naiihtluileno Ironlile. 

For tho proventiou of iiaiihthiilom^ stoppages, the 
authors suggest, that the foul main he made large so that 
the gas will ho kept liot until the tar has hud lime to 
removo the, naphthalene ; and also that cure ho taken to 
remove tho tar as eomptetoly us jios.sililo hefore the gas 
passes t,ii tho 8cruhher.s. I’f tho gas after leaving the 
Henilihers still contain na]ilithahMie, probably the most 
convenient method for its removal is that ol seruhhiiig 
with tar or tar distillates.— A. S. 

HapHhahrtf from Cmtl das ; lirmoval of -. H. (1. 

Oolman. ,1. (Jas Irighting, 1006,92, 62(1, 500 ond 072 
In their recent investigation of this siihjeet. Wliito nml 
0ar,v (see preceding iihstruet), among other eonehisions. 
put forwarrl tlie hypothesis that a more eoiiipleto removal 
of nophthaleno from gas is efieeted hy washing tho lattei 
with hot tor, than hy (lie action of the sumo tar when 
cold, hasiiig their view on direct determinations of the 
amount of naphthalene taken up by tar at varying tem- 
peratnroB, and also on the rcKiills ohlained from tho 
estimation of tho amount of mi]ih(huleiie in erudo coal 
gas at various points hr tho eimdeiismg systom of gas 
works. The lirst-numed ex}ierimeiils, iiowever, under 
the oonilitions imiployed hy White and tllai v, simply 
show that hot tor will ahsorh more naphthalene from 
gas than the cold tor, provided that the gas is saturated witli 
naphthalene at the same temiieriiture, and in no woy 
indicate that tho amount of iinphtlialeiio left m the gas 
is loss when the tar is hot, hut rather tlie reverse. The 
method adopted to determine the amount of imphthaleiio 
vapour in the erudo gas, ns distinct from the naplillialene 
contained m the tar uieehnnieaDy suHis iuied in the gas. 
gives iigures below tho true value, iiiasimieh as tho iiller 
used for separating tho tar-fog also absorbs some of tin 
naphthalene present tis vnponr in the gas, anil no valid 
conclusions can therefore be drawn from these experimeniB. 

Further, White and Clary’s hypothesis is quite in- 
nonsistent with other known ipets. If true, it would 
follow that the vapour pressure of naphthalene dissolved 
in ooal-tar must decrease with increasing temjiernture. 
and, therefore, that gas free from naphthalene passed 
through euob tax would toko up smaller quantities of 


naphthalene with rising temporatare, and ate that oii 
dirtiUation, tho quantity of naphthalene m the distillate 
would decrease as the tonii»rature of distillation rose 
towards the boiling point of naphthalene. In 
practice, however, exactly the reverse is the case.— 

Naphthalene from Coal Gas ; ^tmng. 

,1. Gas Ligliting. 1906, 92, 74-—743. 

White and Clarv (see preceding abstract) state that 
the weight of naphtlialeno that can he dissolve^ by 
tar is iihoiit live times as great at 7‘- as at -I t e 
and they conclude, therefore, that for the purpose cd 
naphtholeiie removal, it is more advantageous to scrub 
the gas with hot than with cold iar. The 
points out, however, (hat the rate at which naphthalene 
vapour is taken up by coal gas increases with rise of 
lemperatnro niueh more rapidly than docs (ho absorptive 
TKiwer of tlie tar. 8inee, fherefore. the relative propor¬ 
tions of naphthalene in tho gas and in the tar at a given 
temperature, dejend upon the eqnihhriuni between the 
powers of the gas and tar rcsiH'etively of taking up naphtha¬ 
lene, the eapaeitv of tar to absorb the luiphthaleTie front 
tho gtts must fall with inereaso of tomiieratiire, aiitl not 
riso as stated hy White and Glary. A. h. 

Gases ; 1‘orUtUe Ajmaralvs for the Analysis of Flue - 

C. J. Wilson. XXm., page 91. 

AceUdenc ; neaction of - on Iodic Anhydride. 

G. F. .lauhert. XXIil., page 91. 

Tantahm ; Production and Properties^ of —. I- 

Xonleiiskjiild. XIft, page i9. 

Enoi.isii Patf-.nts. 

Feat liriquclU s ond the Gkc : Fweess of and A pparatus 

for Ihe Manufacture of -. W. K., J. W„ and 

(i. <>. Stron^c*. Kl>Hnbetl»fchn, (4uriinu>^\. ''fig* 

1947, Jan. 31, 190.7, 




The peat, after being thoroughly mixed so that it is 
imifon&ly moist, is deliviared oy th© trough x into ta® 
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apace between two channels a, which have conveyor 
Mnds c provided with plaUw b. The conveyors spread 
out the peat along the ohaimels a, a, in the (iiroction 
indicatcHl by the arrows, aiul the whole machine is moved 
forward in a direction at right angloH to its length by the 
motor r, to which it is fastened by the chains, q, q, q, 
leaving the inaNs of poat spread out uniformly over the 
ground. Tbo conveyor plates h, aro bent slightly bark 
at their lower ends and are guided by the proicctious 
ehewii at /, g, {Fig. 1), so that the chain may not sag and 
cause the layer of peat to 1 k> of variable thu kiiesH. The 
front wails of the chaimolH arc atta«*luHi (o carriHges 
m by the anus I, anti ore deejxtr tliaii tlie rear walls 
Those carriages serve to .supjiort llu’ clianncls, and they an? 
-provided with sficvvs and nuts to enable the )>cig}it of 
the I'iianncls ahovo tlie giound 1o bo ngulutod. 'Mie 
layer of peat after being spread out is eompM'ssed l»y tlie 
heavy luatlorin jt, attarlied to thi; rear w'ulls of flic 
ehannels (/.--W. H. C. 

Atomifiing Liquid and GannHin Fluids; jX/cann for -. 

\Iivrvtr for Liquid FuU.^ (J. F. de Kierzkouski 
Steunrb Kng. Pat. Dee. 17, ltt04. J., jmge .58. 

‘Oasci* ; Centrifugal Ajtparatun for the Fiirtfiralum of -, 

Applicable also for the Absorption of (Jati by Liqatdji, and 
for other purposes. P. Kestner and A. J. Liveisedge, 
hondon. Kug. i’at. 29,178, Dee. 31, J90-1. 



A uomzoNTAP disc b, provided witli \anes r, c^, and 

mounted on the spindle «, is rotated in the casing </. whieli 
has preferably the form of a truncated cone. 'Phe gas 
enters the apparatus at e. and, following the direction 
indicated by the anows, loaves at /. Any lifpiid con¬ 
tained in tlie ga.M, or steam or liipiid introduced through 
F or E for the purpose of punfying it, is driven by the 
centrifugal action of the vanes on to tiui walls of the casing 
d, and cHtiajies b\' the pipeG. The claim is for the use of 
the revolving disc and vanes for w^iaruting and not for 
the gas, and aoveral inodilications are claiined. 
may' bo fixed by brackets to Iho casing and the 
vanes only attatdicd to the spindle; two or more seta of 
discs and vanes may bo used in sories, and a disc, liaving 
etudn on its upper surface which revolve among other 
studs projecting from the top of the casing, may be used 
to ensure tho contact of the gas and liquid. The diS' 
tribution of the treating liquid mav bo effected eithei* by 
feeding directly on to tiie vanes or it may be directed into 


propelling 
The disc h 


a diatsibuting pan or <lUh with perforated sides or on to a 
hat disc or discs, the dish or discs being fixed on the rotat* 
ing spindle above tho st'parating vanes. An ordinary 
fan or its oipiivolent may bo employed to jvoduce the 
necessary movement of iho gas.—-W. H. C. 

Phoiowtiers or ApparatHs for TcHling the Jntenaity of 
Light, comprising tin use. of a aSV/c'»»m«» CcM. T, Torda 
and Jioinaiid. Kng. Pat. 4020, Feb. -27, 1905. 
XXin., jmgc 91. 

Dn1T£1> Statks Paticnts. 

Fuel: Arlificutl - \,jro7n GaTbagc\ K. ('. 31ay, 

Assignor lo National Garbage Fuel Go., Gliicim;o. 
U.S. Pat. 897,029, Doe. 19, DH)i>. 
lly (his invention, tlu' stock inadi^ from prepared garbage 
is combined with an agent eoivHi.sting of “oil" and hydro¬ 
chloric acid, «*ouili!ncd in the projiortions of about 3 per 
coni, of “oii " ami O-o j»cr cent, of acid.— VV. C. H. 

Peat I/or Muling Fuel] : Pioccss of '^'rcating Pav> — 

(’. JSehhekiwseii, Steglilz, Germany. IkS. Pat. 807,988, 
J)e<-. 19. 1905 

SttK Kng. Pal. 4!I95 of 1904 ; Mum J., 1904, 1201.—T. F. B. 

[Fif"/] Jlriquettes ; Manufacture of -. W. Simpkin, 

lAindon, and •!. Jk Uallniitiiie, Twickenham. U.S. Pat. 
808,483, Dee. 20. 1905. 

Sjfiji Eng. J'hI. 14.2i:iof 1904 ; this J.. 1905. 189. ~T. F. B. 

Coke and Gas Plant X. G. Apple, Davtou, Oliio. 

G.S. Pat. 807,532, Dee. 19, 1905. 

'I’he plant ilescribed, i-oiiHists of two bntU'ricB of horizontal 
retorts arranged >ido Iw side, with MuOicient space between 
them for a, boiler and Ktenm engme. Mie power of the engine 
being (*inployt‘d in driving the meclianieal feeding arrango- 
ments. 'I'hc materirti to lie introduced into llie retorts is 
ih'livci’ed from a Miiiree of Mii[iplw arranged centrally 
relative to the retorts, and moans arc provided for 
Iraii.sferring the inati-rial to each retort. 1’ho inlot 
ojamings ot the ridorts am provided with reeentaoloa 
which are kept full by (ho transfer mechanism 
and incnns are jirovided for passing the material 
from tho rcc<‘i>tae!eH (o tho retortH, and pasniiig it 
tfirough thorn to tho outlet openings, 'rlu* outlet 
openings of Iho rolort^s foi tlie eoko cominunicaic with 
a water-jacketed eoko receiver, ond the steam generated 
in tlie jui'kot call bo .su))phed to tht' engine. The retorts 
aro adapted to ^•orlKtantly iw;civo earbonaoeous luati^rial 
at one end, and disehargo it at the oilier ; a jirimary 
aseouHion-pipe oomnuiniciiteh with the rotort adjacent to 
tho receiving end, and a soeomlary imccnsion-pipe com- 
iniiuicatcM with t))o rotort at a point nJalively remote 
from it, aiul a pi^Mi connects the pilmary ascension- 
pipe with tin* rotort at a jioint relatively remote from tli© 
roeoiving end. To this eonnoctiiig jiijw, botwmm tlie 
gas ouliot and gus inlet of the roUiit, steam may bo 
Mupplie<l from tho wator-jackot of tho coko-rocoivor, *and 
air under jiriissuro mny «lso be supjiliod. The retorts, 
with their heating moivjiH, arc mounted upon a built-up 
base, ill winch jm a transverse fine, substantially IhjIow 
the <mtlct ends of the heaters. Passages conduct hoatod 
air from tlio retort funiacos to tho Hue, jirovidcd with 
a central ouMol, by wlueh the hcati'd air escapes and 
comiiiunieates its heat to a boiler arranged in its path. 

■ ~\V. (J. H. 

Qas-Pnshicrr. B. Grauis', Gologno-Deiilz, (iermany. 

IkS. Pat. 807,071, Dec. 12, im>5. 

Tub jirodiicer described is one with' ujqier and lower com¬ 
bustion zones, and wiMi means for vithdrawriug the gas 
from an internicdiato point. A vortical grating, 
composwl of vertical bars, forms port of the producer 
walls, through which gases aro led off. I'wo annular 
evaporating chainhorH aft> arranipid, one surrounding the 
top, and the other the bottom or the grating j one of the 
ohambors is oonnectod to an air supply, and meaM are f«o- 
vided for connecting the other wtn the interior of the 
producer, and for oonneoting the two chambers. Tho 
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prc^uoer may have an open hand-holo at the top throufrh 
wiuoh air entora it. and by which accosH may l)e had to tb© 
grating.—W. C. H. 

QaS'Producer, W. H. Uradloy, JJfUevm*. Pa. U.S. Pat. 
H07,r><>4. Dec. 11). 1905. 

Thb producer doRcrilicd in nrovidcd with o wa(<‘r-1-roug{i. 
acroHH which in an uK^hncil wall, and above thi.n »me or 
mure wind-pijies r-vtc^nding along the producer in the 
direction of tlie trougli ; I'nch pip«^ has clearance snacew on 
both sidcK foi the rcunoval of ashes. The is 

composed of cast-nadal sectionH, having a horizontal 
top and both iiiti'rriHl and external 8trengthcuiiii>: 
flanges.—W. C. H. 

Qas-Pntduccr. K Korting, Hanover. (Icnnany. U.S. Pat. 
S0H.1M4. D«x-. ‘JO, 1905. 



The body of tiu' produrci o is fed witli fuel from tin* 
hupjH'i- h, whieli is kept jiaitly full to ]ncveiit the 
duclion of air at fins |>oint. 'I'hc inaiii lur sujiply m 
furnished Mmnigh th<‘ o|H'ning d m the <loor <, /. and 
enters the generator thmugh llic vertieal grate c in tlu' 
front of the pro<liM’er: an Hiixilmry vertieal grate //, 
mipplied with air tlirou^ih is situated near the top of tiie 
producer. Any gas generated near the to)) ]iasses along 
the eluiiine! a, r, /, 1(> the nunn hoily of fuel just above tlie 
graU^ r. The produeer-gas leaves Die generator at the j 
)H)tt.oin by a veilieal grat© a, Miliuit(*d well below tho j 
horizontal plane of llie grate c, and also by tlu^ openings | 
at tb© sides of tin' ash plate w ; it tlieii passes along / to i 
tho outlet.—W. H. U. j 

OtiH-OmfruInr. H. A. llartniHu, Plnladelphiu, Pa. ; 

U.S. Pat. H0S,;bi5, lice. 'ZiS, 1905. I 



A TAi'KBlNO elbow-shauod retortrA is sot in « furnace U. 
and 18 connected with the hydraulic* mam M by tlie 
P*f>t's The fuel is fed into tJi© “ water-receiving 
introdut'ed into the charging end K of the 
relort*^A by the conveyor J. The main portion F of the 


DISTILLATION. &c. 


retort passes through the fumaco E in an.lncimed direction 
as shown, and is continued downwards outside the furnace 
by the pipe Cf, which dim into the water in the disohargins 
tankH.-W. H. C. 

(Jaws; CpntTifugaJ A pparatiis for TrcMting -. 

E. Theisen. Iladen, (leinmiiy. U.S. Pat. 807,695, 
Dec. 19. ltK)5. 

See Eng. Pat. 8071 of IM ; this J., 190-1. 434.—T. F. B. 

irfdw; / *r<>rcas for the Trmtnicrd of - for IvcrenHing 

thoir ivftnmunhiJiUj. A Haase, Hanover, flcrinanv. 
U.S. Pat. H07.553. Doe. 19. 1905. 

See Kng. Pat. 3438 of 1905 ; this 1905. 000.—T. F. B. 

Frenc’ii Patents. 

Carburtttiug Air: Apparatus fur -. A. Louis. 

; Fr. Pal. 357.347, Aug. 30, 1905. tinder Tut. Conv., 
j Oct. II, 1904. 

i The ap]»aralus <le8eiibed consiHtH of a vcHsel, op(-n at tho 
! to]), and filk-dwitli “liquid.” Inside the vessel i.sinounti*d 
1 a rotatabh- drum on h horiz<)ntul axis. the. means for 
driving wiiieh nr<‘ airanged inside the vessel, eg., a pair 
of bevel-wheels, the driving shaft of winch })asKe« vertically 
up through the open to]) of tin* vessel, litiis diH]Mm8ing with 
gaH-tight stuttlng-hoxes. Tin* drum is separated 

from tht- atuiosplierie nir by a cover wliicli dips into the 
liquid in the vessel. --W. (’.’Jl. 

Jiartiitn diirfndf avd Mi fiiUic Mauyanrsc ; Jirduction of 

j liurnim .M<itnju}i](f in order to ohtom -. M. J- 

I Limb First A<lditK)n. doted Aug. -2. 1905, to Fi*. 

i Pal. 304,720, Oil 20. I9(M). VII., page 72. 

I 

1 (UtrhoH Fdamenis for Ivamdeseenee Jjiiupii ; MowfaHure 
I „f —Lie Frany. pour I’Exploitalion des Proei'diis. 
j I’liomsoii-Uousloii. Fr. Pat 357,254, Aug. 20, 1905. 
Tins invention im-ludes tlie discovery and method of 
nianiifacturt* of a new substance (an a'llotropie form of 
caiboii) for eieetne incande.sccnee lainp.s The lilaiiienta 
are sii}»erheated m an eicctiu- lulie furnace, and after this 
Ireatinent. the eieetne n'si.slatu-e id the cold lilameut in 
dinunished, and the* (roi-llinent of variation of reHislanee 
with temperature becomes jsisitive. Tbese filaments are 
Hta1<ai to be more cHieieiil and to Inst longer tliau the 
ordinary ones. (Six' also Kng. Pat. 0959a ot 1904; this 
,).. 1905, 721 ; also Kng. Pat. 01»59 of 1904; this.!.. 1905, 
882; and Fr. J^it. 349,857 of 1904; thisJ., !fM)5, HH4.) 

-w. a H. 

ni.—DESTRUCTIVE DlSTaLATION, 

TAR PRODUCTS, PETROLEUM. 

AND MINERAL WAXES. 

(Continued from page 13.) 

[PetroJeiim] Kerosem ; Terhnmd Hegniirments of Pc- 

ngevtti for the Pvrifii'nllon of -, K. ('hantHclikow. 

W’eslndt Hhirow. wesehtseli . I9t).\ 6, 119. (3icm. 
lU'V. Fett- u. Harz- ImL, 1900. 13. 15. 

'J'liE lolour of kerosene bleached by treatment with 
sulphuru; aeid is veiy injuriously alfeeteil by the jircsenee 
of nitrous acid, of whieli as little as ()*02 |H‘r cent, pnxluces 
a marked effi'et. Nitru* H<‘id is also objeetionaole, but 
0*05—0*07 iK'r cent, may la* jjrewnt without serious 
injury. Drganie matter in the Hulplmrie acid is without 
appreciable etfeet.- M. .1. 8. 

ENausii Patent. 

Ammonia from Pistillaiion (rases; Extraxiion of —. 
R. Brunck, Dortmund, Germany. Eng. Pat. 15,646, 
July 31. 1905. 

See Fr. Pat. 856,689 of 1906; this J„ 1906, 18.—T. F. B. 
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Frbnoh Patents. 

Ammonia, from VintHiation Gases: Process of Bscovcring 

By-Products, especially -. H. KoriiN^rH. !•>. Pat. 

360,000, Aug. ‘2. J1K)6. 

The gawH aro Ornt cooled io 40'—46'^ (\, whorciby the 
inoistnre in c*oudt*riHtMl carrying with it about ono lialf 
of the free anntioTiia. and iucluding ail the conihined 
ummonin. Tho tar having hern retrio\(*d, the juiriliLil 
gasea aro reheated, )»jT#orai>ly l>y ntillHuii; the heat of the 
crude gusoK from tin* rotorls. and pnhse<( Ihrougli atud in 
HuitahJo Kcruhborh. 'J’ho condensed water is mi\ed w'lth 
limo And distillini with steam, the gases evolved lieing 
nas(M\i,into sulpluiric acid at a lenipcrature sutlicientlv 
liigh to ensure that no condenHatiou of water in the acid 
takoH place. TJk' resuiue in the still eontaina small 
((uaulitics of ijJkuioIh, &c.. aii<l it is jiroposed to 
project this. in‘ a limdy sob-divuled condition into 
the chimney gases, the* heat of winch, it is stidod, 
is more than Bolhcienl. to volatilise the whole of such 
- residue. The gases, fioeil as above Irom ammoum. are 
then jmssed into a c<»oling a))|mra1ns, where tlie remamder 
of the jjioistiiic is eondeiised in tin- term of water whieli, 
it is fltnted, IS pun-. 'I'lie resulting gases can then he 
treati'd in fin* usual wav lor the ie<-ovcr\ of benzene 
&c._T. h\ Jh * * 

/ ef roll'itrn and its JJuDiii/of/tiesAfeihtHl of Sapou ift/itiif _. 

F. .7. Lotbaininer and (\ Troeipieiiet. See(m<rA<ldition. 
ilated Aii'r. Mb It)d5. (Uinlei Int. Conv.. Aiij?. Is, 
1906). to Fr. I*at Oct. 19, UH).*!; this J., 066. 

h^QUAi. parts of an afpieous exliacf of ipiillaia (densitv 
9'" B.) and |)efr<»lenin aie nnxetl to an etmilsion, which is 
brought to the conshstemic of gelatin by further mhlitions 
of jadrulciiuj li necessary. The resulting gelatiriouH luass 
IS next Ignited on a sloping table, and the heavy oil. which 
se|>arat<-K out during llie operation, nins down the table i 
nml iH eolh-eti'd. 'I'In-n *277 kilos, ol solul vegetable oil 
(eoeoanuf, palm, aruehis, iVc.) an- g<-ntly heated with 
117 kilos, of tin- recovered oil, and trea1«’d* with ‘270 litres 
of caustic soda l>o of 1*2^’ It., followed by 30(> litres of ‘20’ Ji. 
strenglli. Tin* whole is boiled for about three hours 
until homogem-ous. whereupon tin- mass is treated with 
3K litres of potash lyr (*20' \\,p nml lO-S kiJos. of pale 
rosin, beating being eoutiniied until a test sainpb* sets 
on ex]M)Hure to llit* air. Finally, tlie mass is run into 
moulds and eut info bloek.s or cukes.—C 1:?. 

Caiiillf'i : Motiu/acfiire of Cowposlfr J*nrn/J!ii . 

Staiulaid Oil Co. Fr. }’a(. 357,507, St^pf. 6, 1905, 

fciJiKU.S. Pal. H02,l00of 1906 ; this J., 11K)6. IltUV—T.F.P, 

IV.—COLOURING MATTERS AMD 

DYESTUFFS. 

(Vonltnued jrtim )mgi; M.) i 

Py^ui"t' iHii'sttiils frtim [I'ur/unil; I’rodudion of - -. j 

U. Kiimg. J. prakl. Oiom., 111(1,0. 72, flOO -rM2. i 

IVliEN I mol. o f furtiiriil i« hpatcil for a eliorl time in I 
nlcoholii' Hohitioii witli -2 niols. of ii.ii iiromnlu- nmino, ' 
mill 1 mol. of nn aeiil. dihitpd with ultohol, in aililfd after 
eoohnp, eryKtalline dyeNtnils are preeipitaled in an alniont 
eueimealiy pure ulale. 'I'lley .slioa eonriili'ralile aftinify i 
for nnniordanted venetohle ('il.re.«. They cry.stalli.se with ; 

I imil. of water, wimh seinis to Ik' eonstitiitional. but I 
can be removed liy enretully iientiiig ih maw. an i m I 
some <a.seB l.y reeryslallisation from ylueial aeeiic acid. ' 
liy liuating tlie anliydrous jiroduets so obtained irom 
primary amines above their nioltmg-pi.int, or by lieatinc 
them with acids, they are deeompos.id forming’l mol ot 
a primary amino and 1 mol. of an ai yl-/i-hydroxv- 
pyridonmm salt of the formula CjHiftfHf.NXR. 

irom this fact, together with the empirical fonunlai 
Of the various products, the author supposes the hydrated 
dyestuffs to liaye the formula 

BBAN.CH : C3H.CH: C(OH).OH(OH).NHXKE>, 


I tho dehydrated products having tho formula:_ 

RRiN.CH ; CH.CH : C(OH).CH : NXRRt. 

In these formuhe R represenls an aryl radical, Ri an 
alphyl radical or hydrogen atom, and X an acid radical. 
The dyestiiffs formed from furfural with aniline and with 
p-phenetidinc wore closely investigated. For example. 
18-0 grins, of aniline were dissolved in 75 c.e. of aletmol 
anil heated for 1.5 minutes on tho water-bath with 9-0 
arms, of furfural. 17 grins. (^14-7 c.e.) of ennoentmted 
Jiydi'obromie acid which liad bemi proviouHly diluted with 
10 c.c. of ah’ohol wero then added with cooling. The 
liquid <;ongtnile(l almowt instanlaiieoiirtly lo a paste of 
vioh*t-red needles, winch wen* filtered off and washed 
j witli^ ether, *2‘2 gnuH. of almoMt jmro dv<*Htuff being so 
obtained. It- can be purili<*d by recrvstalliaation from 
, aeetie acid, and has then the ni.pt. U»5‘’ C. Itdyes 

Nilk and tanmn inordantc-d cotton in deop rod shailos, 
anil unmordanted cotton in pink Hhados. its formula ia 
heating with nilrobonzenc it yields 
pheuyl-/7-hyi)roxypyndonnim bromide, 

CAn,(()H)N(C„H,)Br^ 

The eorresjMmding dyeHtiiff from ?j-pbonotidino dyes 
silk and tanmn-inordanb'd (oUon in lino rhodamme 
hIukIch, winch are noli fart. Coloured prodwetH wore 

also obtained with vi- and p-nitraniline, but diffiirod 

I slightly in pro|wulies. The author has also obtained 
I dyi'Nluffs cryHtalliKing in IdiuHh-green needles and solublo 
in alcohol w'ith a pure blue colour by the interaction 
j ot fiirlurucrolein, 

j CH-(’H 

j CH aOH:CH.CHO 

j 

W’itb amline and with monomethylanilme. but the 5d«id8 
w^’ci'e <*x(ieniely small. 'I'he pToducta are very uuBtablCp 
but the Hiithor IhmkH that further invcHtigation will 
eonllrni Iiih view t hat they pofiwHH liiotfionstitution 

(H (’H:UHX.f’eUa 
and 

(VII 5 bd Kal.fH ; CH.CH . ( (OH) CII. CH.CH : N(CH,)X.C«H6 
n'speetivoly.— K. F. 


1 Xti-Trihydroxynaphthafvne. R. Meyer and E. Hartmann. 

Per., 1905, 88. 3945->>305(5. 

Ox melting l.H-diliydroxynaphtlmlene-3-«ul]»honic Boiil 
with Alkall^ in an n|K'ii vcBsi*! at a temperaturo not ezofxKl- 
ing 270' (!.. 1.3.(i lrihydroxyiitt]>hthalen© is obtained 
according lo (ler. Pat. 112,17(5 of 1899. Acoortlmg to 
(he »anie patent tlie 1.3.0-trihydroxynaphthalen© so 
obtaineil i'xi.mIh in two foriiiR. Tho product obtained 
duectly iiieltH at 95'’ C., is easily Holuble in e.old water, 
and combines readily with tllazo comjiounda to form azo 
(lyestiiffH. On reeryslalliHing from hot water tliia is 
eonveitod into a compound, of the Name pt^reentage com¬ 
position. which dcH*K not melt, but dixiuiiipoHCs at about 
:K>4 ' C. 'Pile jiatentces consider that this may ronreaent 
H diketo-form. Tlie authors, in tlie eourso oi their 
investigation confirm the cxjxirjinental rcsultM of the 
patentees, !»ut bring furtlier ex|K-iiimmtal data leotling to 
other theoretical <H>neluHiunH. Both the original tri- 
bydioxyiiHphthalene and it.s transformation product 
form triaee.lyl- and tribenzoyl-derivatives of identical 
eompoHi(ion, but, diflerent properties. I'be transformation 
product does not leact with either iihenylhyilrazine or 
bydroxylttiuine. Tliese facts show that tho original 
sulistaiiee is not transformed into a ketonio iNomerido. 
Molecular weight (ieterniiriations of the transformation 
iircKluet and of its aretyb ami l)cni&nyl-derivativo)!i led to 
bimolecular formiilai )«/ (' 2 ol*io(OvO(iH 8 )- 

and C 2 oHio(fbOU;H 5 )fl, whilst the proiluetdiroctlyobtaiiMMl 
and its eorredixmdjng derivatives agri'ed with the formula 

The prodtiot obtained directly eaaily 
forma addition comixiumls both with water and with 
hydrochloric acid, which dissociate very easily. The 
authors come to the conclusion that these are oxonium 
acTtvatives of a quinoid keto-fewm^ such as 
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that in nqueonH aolullon hnfh the trihydroxy- and the 
ketO'fornis anr pr<wnt, and that^ the trnnai'nriiiatuin 
product iH fornwd l»y a kind of aldol condcnsafion and haa 
aonm auoh Jornudu fin :-~ 


bej/iK a Iu'xali\droxy(iihyjIrodinnpl)lhyl. In preparing 
1.3.(Mrihy<lioxynu|ililhaloiio on tiio labonitoiy hi’iile it 
was found lU'ivHsjiry (o u«c about twii-c the amount of 
alkali hydroxide wliicli is jiuuitioned in the (lei’inun 
patent. For instance. 25 Krin«- ot the sodium niilt of 
l.U-dihvdroxynnpfitljalem'-lt-Hnljihoiiic and were added 
jfradually to SO gjiUH. of Hodinm liydroxide i*ontained in 
a silver dish, which uas heated over wire ^aiize vilh an 
ordinary iiuiiHen burner. When the water of solntum 
liml evaporaleil, (he temperature attained 2(10'('. The 
melt then gradually darkeiieil iintd. at 250'(,’, the reacljon 
took ])la<-e with Irotluiig aiul evolution of Htenm. It was 
hnished when a Naiiiple ilisHolved in a littU' uater. aciditu'd 
with hydroehlorie aeid and Hhnkeii uji with ether, was 
almost decolorised, all the yidlow picMliud heing taken up 
by the ether. The melt lasted about thr<v* houis. 'llu' 
piNKhut was ibtisolved in a little water, strongly acidilied 
with hydroehlorie acid, the lujuid hlt 4 'red wlulst hot and 
allowed to cool. \'ellow needles of the hydrocldondc of 
trihydrosynaplithaleTK' wen* ho obtained and were jmrilicil 
by reciystnllisation from hydrochloiie acid with a little 
animal eliareonl. Hy dige.stmn with a little wati'r it is 
converg'd into cohmrIeHs eryslals of 1.3.h-liihydro\\- 
najihthalene. whicli may he recrystalliHed from hot water 
if this la quickly cooled to avoid polyiiu'rjsution. I’lie 
polyinerio product, is obtained by ii'peatcdly lu'atmg (In* 
trihydroxynaphtludem^ with water and animal eharconl 
to the hoi), fr(‘Hli quuntitics of animal ehan-oul b«*irig milled 
each time. The polymeric compound cry-stuUises out 
in white lamiiin>. Uoth 1.3.ft-trihydroxynaphtlialcnc 
and its |)olymer. yield led ilyeMtullH by rmiubinatjori with 
diazobeiizeno chloride. The compound from tiihyiiroxy- 
aaphthideno has the formula ORHr,N 2 .(qoH.t(<Hl) 3 . 
AtlempU were made to obtain one of the thrive dinHpbtliyl.s 
by diMtiilation of the jurlymor ( 211 ^ 111*^1 zinc dust. 

A orystallmo product, yielding fluorescent' solutions, was 
80 obtained, but not' in sulheient ipmntity to be idcnlilied. 

— K. V. 

HydroTyanthraqinnoms ; Urducttini Prodiirtn of -. 

M. IViidhomme. Hev. (len. Alai. (V>1., J90tl, 10, 1 ■ 3. 
Ali7.a 411N (0*5 grm.) was diBsolvcd in a solution of sodium 
hydroxide (I grm.), and 3 grms. of hydroi liloric m ul, 1(M) 
grins, of water and 5 grms. of zine were added ReducUon 
was ooniplele in almiit 10 minutes and a blown compound 
resulted, winch dissolved in sodium hyilroxnle to u much 
redder solution than alizarin. It dyes mordanted 
iibroR similar shades to alizarin from neutral bntiis, but 
from acid batlis it only gives feeble dyeings on non and 
chromium raordunts. If, instead of isohiling the above 
brown eonUKUiiul, a fiirtliei 4 grms of Inilrochlonc aeid 
and 50 v.<\ of wati-r be ailded, and tlu* reaction allowed 
to prooeisl for almut 20 minutes, u green <*ompound is j>vo- 
diieed; when boiled with w'liler, it is reconverted into the 
brown compound, with loss of hydrogon : its ilyeing 
pri'perticH are similar to those of the brown eomponml. 
If cither of thew.' oompounds is troaU'd with a little dilute 
acid, it is eouverled into a yellow substance (with evolu¬ 
tion of hydrogen, if pro|)aroil fijom the griHui cunifiound). 
wliieh ift Rimilar to abxarin in appearant'e, but its dyeing 
propertioH resemble those of the substanees from which 
it is pi'oduped. When oxidised in presence of ammonia 
and treated with acids, all three oompounds give a deep 
violet dyestuH, isomoriu with that produced by oxidising 
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the compound which Uoeraer obtained (Ber, 18H1, 1200 ) 
by reducing alizarin with zinc dust and ammonia: this 
latter has been proved to be identical with alizarinimide 
(produced by .mating alizarin, under prossure. with a 
solution of ammonia in absolute al(*ohol). The three 
reduction prmlucts of alizarin aie therefore considered to be: 

/CH(OH). 

\(.;h(GH)/ 

tlreeu compound. 


■ /'("Ilk 

C,H*; >r„H,OH 

Brown cuinjiound. 


. CO .. 

"/I,-' '->(VH.,OH 

M’H(Oll)' 

Yi'llow compound. 

Arithrapurpiinn. when ri'diiced by boiling with ziuo 
dust ami ammonia, gives l.wo dillen'iit cbloiiriiig matbu’s, 
V(*ry similar in {irofM'rlieH to those obtained from 
abzann. Flnvopurpurin, on the contrary, only 'gives 
dycstulTs wlncli ilye uiordant 4 id lihres Himilarly to flavo- 
purpiirin itself. - T. F. B. 


KNuj.isif Patknts. 


I Anihrofvm’ 1>i iii'alu'cx and Oycstiiffft (hcn fmni ; Jlfanu- 
jiiclKic of — A. Moyi'uberg, VVeizmann and The 
I Clayton Anilme (’o., Ltd., iManche.ster. Kiig. Pat. 
j K7U. April 25, 15MF>. 

I Pm.iDPcrs which it has not hitherto been possible to 
; nianufacturo on a eommercial scale are obtaiuoil by tlm 
j action of dry ehloniie on autliraeene in the pn*si*riee of lead 
piToxidi'i at a high tem|KTHtiiri*. For example, a mixture 
! of 50 fwirts liy weight of antlirucene and 10 jiarts hy weight 
I of dry powdered lead peroxide is treateil with dry chlorine 
( at 220" C. until the wc'iglit has mcieased to n total of 120 
( parts. 'I’lu* ti*mp('rature may, however, be varied, good 
I results Is'jng obtained at from IHO to 20O'' C. The 
! composition of the melt vai ies with (he tem}»oralure 
i employod and amount of chlorine absorbed. The prodiu't 
consisls mainly of two ])orlions. namely. |(3-tetia<’hloro- 
anthracene, m. pi. 152^^ C.. alr«*a<]y doseiibed hv Tieber- 
mann and Lindi*mann (Per., 18, 1580), winch is reinlily 
soluble in In'iizene and erystallises out in y»*How neodles, 
and another portion, muelv less .soluble in iM'nzerK*, ami 
more highly ehlormated. This second portion can bo 
soparaied by fraetumal ei vstHllisaiion into two products, 
one being hexai-liloroantliraeene. melting at 277® C., 
which orystalhses from nitrobenzene, and the other 
ho]i(achlofoanthraeene, m. pt. 232'^ whieh is moi'<* 
soluble in benzem* (ban (he fornu*r. All tlu'.sc chloio- 
antbraeenes are transformed on oxidation into ehloro- 
anthraquinonc.s eontarning two ehlonue atoms less, from 
which it- a)>)iears that the original products are elilorinatcd 
incaodiehloroaiithracencs. If. for example, a mixture of 
10 parts of antlinieenc and I part of lend ]K‘roxide ih 
treated with elilorine at 240^’ C. (ill it iiuTeasi'.s in weiglit 
by 15 pni'H, tlie melt consists almost entirely of the 
1 more highly clilorinati'd products. 'I’he nhove-mentione<l 
j tetrai'hlorounthnieene reacta violently with a mixture of 
! eonceiitrateii sulfihuric and nilric acids, and, on pouring 
I the product of reaction into water, a dichloroinononitx’o- 
; anthraipiinonc is .separated, wluch erystallisi's in almost 
j whit'C needles, soluble in nitrobenzene, and melting at 
j 300® C. If the sporingly soluble portion of tin* melt is 
i troatisl in a similar manner, the ho.xachloroanthraeeno 
j yichls a letrachloromonoiiitroanthraquinone. wheroaB the 
I liepLacliloroanthracem^ is merely oxidisisj to fieiita- 
ehloroanthraquinorie, melting at' 225'^ C. ()n treating the 
abovc-niontiomai nitro eompounds with fuming Hulpnurin 
ncid, with or without the presence of borie acid, dyestulis 
are formed. In the case of inonoiiitrodichloroanlhra- 
(juinonc, tins niaotiou takes plaeo at the onhnary leni- 
jwraturc, whilst in the cose of the tetrachloro comjiound, 
a higher torn>>oraturo is necessary.—E. F. 

NUro-DvrivfUivee of Certain AronuUie Bases; ManU‘ 

feuiure of -. C, D. Abel, Is>udon. From Actienges. 

fiir Anilin-Fabrikation, Berlin, Germany. Eng. Pat. 
9074, April 29, 1906. 

Ilf Eng. Pats. 6741 and 27,497 of 1904 (this J.. 1906, 193 
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and 1297) there i» deacrihed a inetbod of manufaotiiring 
mononitro derivativOM of aromatic baaoa by heating the 
aryleulphamino derivative of the baao with dilute nitric 
acid. According to the present invention this process is 
applied to the nitration of m-dianiines of the benzene or 
naphthalene series. The diarylsiilphamino derivative 
of such a m-diainiiie is nitrated by the action of 
dilute nitric 0 (nd in the p-position to one of the 
arylsulphaniinO'groupH. For instance di-p-tolylHulpho-w*- 
phenyloiie diamine tV,K 4 {NH. 802 (^ 114 .forms 
J.3 • di ' p . tolylsulphamino • (»• nitrobenzene, C^IlafNOj) 
(NH.»S() 2 .C«ll 4 CH 3 J 2 . and dijiljenyisnlpho-tw-toluylene- 
diamine CnHjjCCHg) (XH.SOj.Cellfili: ffTIj : (N> 1 . 80 «('flH ^)2 
=-•4: 1 ; 3| forms 1.3 • di|»hemdMul]»hnimno-4-metliyI - (> 
nitrolienzeno. Th<* .«.ubstarwc may be treated wilb the 
djlut <5 nilric aei»J, ot in Hnsp**nHion dissolved m a suitable 
solvent f iuh as uK-oliol or Isui/em*. 'J'be iiilio deri\at!v»‘H 
produced hs (.lesenbt'd Hb< \e me Ciinvi'iIt d into tlic. 
eorres]M>ndiiig ruluKliaiiHiifs by the actum t»f etmeen- 
Irated sulphiiiK^ acid. Ity tht' aclum of reducing 
agents tl»c corrc'sjiomling amino dtuivalivt' ol llit^ 
diarylhiilj>lH»-m-<luiimne is produced. The following 
exampltj illuslrulcs tlie nnerition: 4)'l pait.s by 
\\eigbt til' d»-y'-ioly]sulpbo*»^-pljenyJt‘ucduim!iic an* 
dissolved in 12 t> parts by weight of al« ohol ; -10 pails 

by weight ot diluti* mine aeul of sp. gr. I *‘2 are added, and 
the miiitiire is boiled under n ndliix condenser for 16 liours. 
The nitro derivative sejmiati's on cooling, nnd i.s filtered 
olT. washed and dried. It lucdts at Idtt' i'. 'J’o eliimnalo 
the two p-loly]sul])liniuitio groups from tins intro 
eompound. I part by weight’ of the Ciimpound may be 
introdueed into 3 parts by wi’iglil of eoneentrated sul¬ 
phuric- Hcid with hliiTing and heating to 30 —40' C. When 
llie nittc* compound is com])lcl<-ly dissolvc^d, llu* mass is 
poured into ic(\ tin* soliition neulialised with sodium 
hydroxide or eaibonate, and the l.S-diamino-li-nitio- 
benzene filtered oil. w'ashed and dried Again, for 
exumiile, 42-H parts by weight of di-p-tolylsulpbo-w- 
toluylencdiamuK’ |tTl 3 : {NH.SDg.CHli^.fTIgij -1 :'2: 4] 
arc- miAi'd with 100 jcarls by iv<*iglit of water and 40 parts 
by weight of dilute- iiitiic acid of sf). gr. 1.2. This luixtuie 
is heated on a stenm-bnlh for about 10 liours, with stirring. 
The parent material, which is a light powdci, and floats uu 
the liquici, giadiially cJiarigcs to the intro compouml and 
subsides in ilie foim of dec'p yellow grains. The iirodiict 
is filtered oil. washed and dried. Aft^-i recrystallisation 
from glacial ftcsdie acid, it melts at 210' O —K. F. 

p-.iunthpht'iii/fi !firr‘'iilphtf)iic Acid; ^fa)n^l<lc^in^ 0 / a 

New - and of a ('alouriuq Aluttir I>nc'<hif)\ 

thrrffrnfn. i'. D. Abed, Jjondon. l-’ioni Aet.-tJes. f, 
Ainiinfiibr., Jkilin. Kng. Fat 032.^. Ma\ 3, 100.^. 

A ^KW■ sulpliomc neiil of /c-ammoplienylclher is obtained 
bv licatiiig llu' acid siilphale of the ether: 180 ^larls td 
tin- ether aie susjieiuh'd in a small (puinlity of water, 
and 1(X> purls of Miljiburu- ncid au^ mided. Tlie iimss 
is drie<l at 100 and then beatc'd to IHO'' for Iw'clve 

hours; the.? juoduet is diHsulvc-d m lioi Hodinm c-iubonate 
solution, lillered and precijiitat-ed by the addition of acid. 
Wlicn duizotised ancl combined with /.^-naphthol, this 
sijbstau<-c‘ gives a new iizo dycstnil, the melMlhe isalts of 
which form reel lakes of technical value. T'. F. B. 

IndigoAVhiie, {Indnjo yb/c*/a///fj ; Manvfacturt of Solid 

SUihh Alkali Satin of - . J. Y. Jolinson. London. 

From lladiwhn Amlin nnd Soda Fabrik, Ludwigshafen- 
ou-Hhine, (jcrmuny. Fng. Fat. 23,122, Xov. 10. lUOr). 

J>RV alkali salts of indigo-whito, stabln in tlie air, are 
obtained by evaporoting aqm’ouK s<ilutJoi)s of these sub- 
slanees in vacuo, pref«*rably in tlnii layers. Hetder remilta 
are obtained with the monosuduim salt, or a nuxtnie of 
the mono* and di-sodium salts, than with flic latter only. 
T'he solutions olitaitied by reducing indigo with linoly 
divided iron in preseneo of alkali hyilroxido are very 
Builablt; for tbo jmrpose. aa they contain no other salts 
and no excess of alkali. For example, 60 parts of pure 
Indigo (B.A.fS.F.) in powdor arc redueod with 26 parts 
or iron-powder, 12 parts of sodium hydroxide nnd 64 parts 
of water. Thu liquid is filtered from iron mud and 
evaporated in vaeuo at SO^-—WF C. until 110 more water 


comoB off. On cooling, a brittle product iis obtained 
which, in thin layers, is transparent and has a rtxi colcfur. 
It ifl easily solubio in water.—E. F. 

j ^ Unttbd Statb» Patents. 

I 

Siiliiho-Ac.id and PforcAS of Making same.. O. Kolisoher, 
Frankfort*on*tho*Maimi, Ounnanv. AHsignor to OasBella 
Colour Co., New YYirk. tk.S. I'at. 307,117, Doe. 12, 
1905. 

Nkw suljdionic aeids of the general formula, 

{I)X.0: JS.\ /OH(r>) 

' >iaH4< 

(2)X.Cli2.N ^SOgTH?) 

I where X rejiresents an aromatic radical, arc obiainod by 
condensing in mpieoiis solution 1 ujo . of 1.2-dnvniiTio- 
naplil halcnc-r>-hv<lfoxy-7-sulphonie acul with 2 mols. of 
nn uromalic ahhhyile. Tlie prodiict.s are powders of a 
i sliglitly yellowisii I'oloiir, iiiBoluble in water, soluble in 
' fdkalis, nml pri'cipituted from their alkJuie solutions by 
; the addition of ueuLs.- K. F. 

I • 

j ib/c [Azo Ih/rs/uff ]; Jltd Azo - and Procc.sn of Making 

j ciornc. F. Klnigcmami and (i. Kalischor, Frankfort-on* 

I llie-Maitie. (h-riuany. Assignors to Cassolla Oolour 
j tk>., New S'ork. U.^. Fat. 807,119, l>oc. 12, 1905. 

■ Dm.AZo dve.stailTs are prepared by eondenwiug in aqueous 
I solution I mol. of 1.2-duiminonaphthaleTie'6-hvdroxy-7- 
siilpliomo acnl with 2 mols. of a moiioa/o dyestuff, or with 
’ 1 mol. em4i of tw'o different monoazo dyeBtuiVs, containing 
i an aldohydie group. The inotioazo dyeatuffs in question 
I are prcpariMl by combining 1 mol. of diazotisod m-ainino. 

I ben/.aldchyde with 1 mol. of a iiaphtbol sulplionic acid, 
i Tnsft/o liyeHtuffs. winch dye uniiiordantod cotton in rod 
shades, are ol>(Hiii<*d by combining an aromatic diazo 
compound witli 1 mol. of a disa/o dvestuff, prepared os 
deai-ribed above from 1.2-djajninoritt})lithalfmo-6-hydro.\y- 
7-sulphonic Aoid. and 2 mols. of a monoazo dyostulT eou* 
taming an aldohydie group.—E. F. • 

Dye \Azo DyesiufJ]; Zinc Azona'pldhol - and Process 

of making same. K. Klbel, Assignor to 'J'’he Firm of 
Kalle and Co., Akt.-(Jes., Jhobnch, Germany. U.S. Pat. 
807,422, Dec. 12, Jl»0.6. 

ZiM’ compounds of 2*hy<lroxynaphthalone8nlphonio-aeid- 
l-Hzo-/?-na|)hth<)ls art* obtained by treating l-ainmo*2- 
napbliiolsuljihonie acids in coDoeutraled aqueous solution 
or HnA])ensKm with alkali nitrite and. at least, an equivalent 
amount, of zinc Bulphatc, and bringing the product bo 
obtained into rooctiou with a eoncimtratcd alkaline boIu- 
tion of /f-naphlhol. The prorlucts dye wool from an ocid 
bath in bliiish-rcil to violet shades, which are turned into 
bluish-black by siibHeqiK'iit treatnifut with a biebromato. 
'J’lie zme c.om|>ound of 2-hydloxyIlaphthalouC'4-^^ulphonic• 
Bcld-l-azo-/^-naphlllol, obtained iu the mannor doBcribed 
above from l-ammo-2-naphthol-4 Bulphonie acid, is 
siiecudlv claimed. (See also Fr, Pat. 353,780 of 1905; 
this J.,T90r», ltW2.)~K. F. 

IraJigo; Procesn of lirominaling -. A. Schmidt, 

Ab.signor to l''nrl)M’erko v(»rm. Moistor, Lucius und 
Biimnig, Ilbcbsl-on-thc-Maiuo. (lormany. U.S. X*at. 

I 807,782, Doc. 19, 1905. 

! See Fr. Pat. 322,318 of 1902 ; this J., 1903, 360.--T. F. B. 

I 

I 

j Fbbncii Patents. 

Dyentuffs by OxidtUwn mi the Fibre ; Proecaa of Making 

Fuel Blue, Violet and Black -. J’arbwerko voriu. 

JMciNter. Lucius und Briiniug. Pr. Pat. 350.305, Nov. 
11, 1904. 

Sub U.S. Pat. 796.716 of 1905, and Eng. Pat. 23,193 of 
1004 ; this J., 1906, 067 and 1225.—T. F. B. 

Dyestuff> ; Process of Bmparing New Azo -. Farben- 

fabr. Torra. F. Baver und Co. First Addition, dated 
Aug. 21, 1006, to Fr. Pat. 347,066, Nov. 4, 1904. 

Sbb Eng. Pat. 4359 of 1006 ( thi« J., 1906, 1000.—T. F. B. 
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Anthrac4i^(. DemmtheH \Anihracc7>e Dymtuilei]; Pro- 

dvciion of New -. Soo. HaKlmrho AniHn luid Soda 

Fabrik. Fr. Fat. 3r>7,138. Aug. 23. IftOo, t)ndor Int. 
Coiiv., Jan. 3 and April 3. 1960. 

A i>iA7«THRAQri>i07vyj.AaiiNB of the formula * 

f’sH.cJiJ J;: ■( !«H3( 1). n u.c2)( 

is obtained in ]icrf<i(dly puro crvHialK by the action of 
1-ftimnoan thrall oinono on 2-oldoroauthrH(pimonc in 
prosonco of a CKunlensing ag(?nt. .sm h us (H)ppc'i ucclato, 
aodium acolalo togotbor witii enprouH obloridc. 4'i(.. and of 
a diluent atudi as napbthaloiu* or nitrobi'n/j-nc. 'riic siuiu' 
aubstance may Ik' iibtaimd, though oamly. by tbo 
action of 2'nriiinotuilbrn<{uinoi«‘ on 1-chloroaiitlita- 
qiimonc. For oxaiuplo, a niixtiiro of 2-1 KiIon of 2-chloio- 
anthraquinoiu', 2*7 kiloH of I 'aiumoanl liriKpiiiumc. 
100 kiloH. of naphtloilcno. 2*5 kilos, of anliydrouN Hotliiim 
a^-iotato niul 0-5 kdo. of cuifroos dilondo is boil«d fur 
If) hours. By extracting the nuphUiaU'in* Milb boding 
toluene, diHiit-hraquifionylainino jk obtanie*! m huoiD I 
crystnJ.s with inctailie luMlre. It may be transforiiu-d mto i 
dycHtulTH in many* wnya. With fuming suljihuin a* id at 
lOtr—130“ U in presence of bori<- acid, it is eoriveitcd into 
a dyostulT which dye.s wool m broanish-ied HlindcH. In 
an analogous luannor IdmlogeiiounthrmpunoneK may be 
cotidensod with l-aniinoimtliia<)uin()ne. DihnJogcrio- and 
iliaininoanthraiiuinones may ln' mnployed in tlie Name \^a\ 
and also derivatives t»f any of lliesi* Hiibstiftices. In tlit^ 
PASO of tile eondmisation of l-tinnno-4-lialogenoaiil}ifii- 
quinonea or their denvativeH with l-animoanllinu|uiiione, 
it is advisable, in onh'r to avoid secondary rear lions, to 
employ the former m the form ol llicir aceivl deiivalivcs 
Tho n('(‘ly!aminodiatilbrA(|iiiiionylaM!ines thuK o)>taioed 
are readily byilrolysed, foiniiiig the corres[iomling ammo 
coinpoumlH. 'I’lie.si* Kijb.stancc.s. alsu». are readily con- 
verU’d into (lycstuiTs: alter Holplumation tiu'y give blue 
ahiidcH on wool, wincli arc .said to be [lerb'ctly la.sl. J''or 
OXani|Je, a nii.xtiiu' of l.'“>()0 kiloN. ol niljobciiyene. ItWt 
kiloM. of ^•a('e^aInlno■2-metllyi•4-c•l)loroull1 tirinpiioone. 
HO kiloH. of l-amm(V2-nietltyIan11irai|imume. I(K) kdos. of 
ftiiliydnuiH stiduim oectah*, aiul 2(t Ivdos, of ciqaoiis 
chloride arc boiled for tno hours. Aftci coolmg, iIh' 
jirodnct is allowed to stand for soim* lime. Die sohd lilfered 
off and wasluxl siicei-ssnely wd.b nitiobenzciu', alcoliol, 
dilute hydrochloric acid and alcoliol. It may then bi' 
orj'^stalliKed Irom nitrobenzene. It is liydiolysed by 
diaaolving in 10 kdoa. of sulpburte ocid of (M>^ B. and 
precipitHting by tlie grailunl iMhbtion of wuIit. 'I'Ik' 
mixture bceoinc.s hot and dcjiosils the de-uectylaled base 
on cooling. IhuiviiliM-s of duintiiraqumonylaniine aio 
aIho oblairied from 4-balogeiK)-1 0111111100111 iiniquliionrs. 
which are substituli'd in the o-position to the uinmo-groiip 
by treating tla'in siu'eesHivi'ly with nilroHuIphurir acid and 
phenols. Aininen or dorivotives of the same. 

Other eo]n|K)uiids of t his nai nre such as 4.2-(!ihniogcno-1 - 
aininoantlimqumoue, also 1.5 dianuno-2. f.t> R-tetnihalo- 
geuoantliruqumono ami otlu'i- ('oiii[>oinids having (wo 
halogcm atoms, each in yiqiosition to an nniiiio group, 
behave in an analogous manner. Tlve products so obtmued 
are readily Kulplioimttxl by fuming sulphuric acid In pre- 
aenco of borio acid. I'hi' snlplionic hckIs dye wool m very 
fast blue ahadoH from an aiud bath. For exaniph', 10 kilos, 
of 4-ohloro-l-amino-2-metliylan(hraquinone are dissolved 
in the cold m 100 kilos, of sulphuric aeifi of on" Ik. and 
12 kilos, of nitro.sulphunc acid, containing 20—21 per 
oont. of nitrie acid, aro added without allowing (he 
temjieTaturo to rise. The iuhsr acquire-s an inti4use 
browniah^red colour. It is .stirred for an hour or two and 
10—15 kilos, of phenol are then added. 1’be colour 
changes to bright blue. After stirring for 2—3 lioura 
tho product is pourwl into water and tiie preci[Mtate 
lilter<Kl oiT, washed and dried. It crystallises from 
naphthalene In bright bluo crystals, insoluble in alkalis. 
The anthraquinoite dorivativcN ilescrlbod abo\<' are 
aulphonated as loUowa:—10 kiloa. of the blue sulxstancc 
ara stirred into a mixture of ipO—200 kilos, of fuming 
Bulphurio acid (oontaiiiing, for example, 45 per cent, 
of sulphur trioxide) and 10 kilos, of dry boric acid. TJio 
whole i« thou boated to 100''—12(F C. It is then poured 
into water, filtered and washed with a dilute salt solution. 


I The dyastufif is preferably used aa a paste. The shades 
obtained on both mordanted and iinmordanti>d wool 
are blue and very full.—E. F. 

Anthratcne iJerivaliren \Anthruc.ettc Dyeshtff/t]; Produc¬ 
tion of New -. ^>oc. Badische Aniliu und Soda 

Fabrik. Fr. fat. 357,230. Aug. 25, 1905. 

Dbrivativks of diant hraquinoiiyls, 

are obtained, cilhor liy tlie aclion of <-i)j.pi;r powder or of 
other (ichulogcnusmg iiietulH on luilogenatod anthra- 
qumones. or by coiulcnNing iliaz.o compoundH from amino- 
i anthraqiiinones in such a nuinner ah to eliminate the 
[ nitrogen of tlu^He i-ompoundw. 'I'lio latter reaction is 
elfectc'd jiarticiilarly easily by coiuh'iiHing the diazo- 
KulpiiHles in pre.xi'nce of acetic anhydride. togiUhcr with 
certain inetalH, such as coppi'c i>owder. For example. 
10 kilos, of 1‘chlor()-2-nmlhylHnth?aquinone are mixed 
witli H kilos, of copper powder and hoat<xi to about 200'" C. 
The Uun pcratiin- ol the molten mass soon readies 2S0‘'— 
290'’ (^, yellowish viipoiiiH b<iing evolved. Afb'r 20--30 
imimteB tlie t<unjM'nitur<5 licginK to bill. The muss is then 
licatcil to about 280' for a quarter of an lioiir. allowed 
to cool, powder<‘d, ami the copper removed by solution in 
dilate nitric acid. Tho remaining mnss is washed with 
water, dried, and tho 2.2''<ijrnethyM.r-diHnthia([uirionyl 
extracUsl in a state of purity bv incariH of boiling xybuie. 
Again, for c.xample, 20 kilos, of l-amiuo-2.iucthyhui(hca- 
quiiioiie are dissolved m2r>l) kilos, of Nui])huric acid of b(»‘ B , 
8 kiloH, of sodium nitrite aie llion gradually added with 
stirring, nml without li.sc of b nipiiraluie. When dmzo- 
tisation is conijiletc, (he iuosh is [loiireil on to ice. allowed 
to Htaml for thri'i^ liours, liltercd and the solid diazo- 
sulphatc washed with a very little cold water, then with 
ah ohol, nml. if rieccssarv, with a little ether. 10 kilos, of 
the nir-diied 2-metliybmthrttquiiiono-l-duizo..sulj'hiite so 
obtained arc mixed v ilh (iO kdo.s. of acetic anhydride, 
and 2 kilos, of copper |)ow'dcr arc tlu>n jukh^d. The t«-m- 
pciatiirc of the mass gindnnlly riKcn, nitrogen is evolved, 
the solution iM-conies violet in colour, and dcjiosds a pnlo 
yellow iirncipitate after somo hours. Jt is lienled for a 
short time in a In (n<'-bath, the acetic anhydride dccom- 
lOHod with hot water, ami fhi* unAttacked copper removed 
ly iiicaus of hot dilute iiitii.- acid. The 2.2'-dimethv)- 
l.r-dmiithraqiiinnnyl is Mien liltered off and washed with 
hot water, 'riu'se new aui.hracs'ne dorivutives can bo con¬ 
verted into dyestufls. If 2.2'-dinieMi}I-l. r-dianthra- 
quinonyl or its ilctivativcs an> lu-aled by Iheniselves, or 
treated with dehydrating agents, they lose 2 inols. of 
wab-r. forming dvestuffs which are converted by alkaline 
reducing agents, more particularly by hydroaulpliitcs iu(c» 
vats winch have the ri'd colour of rhodumine. Tlu''-f 
dyoaiutls have the ])robal»lo formula 



I’hesc vats dyceolton in red shades, changing on washing to 
orange or yellow shadi'a, which are very bright and abso¬ 
lutely fast. 'I’he dyestnifs may be printed, with or without a 
rednemg agiml, in preseneo of Alkali, and then steamed 
They may also Ih» }irinted without either alkali or a 
reducing a^rent, unci subsc^tpientlv passed through an 
alkaline bath. For example, I Lilo. of 2.2'-dimetbyl- 
l.r-diunthiHquinonyl, 15 kilos, of polasHiuni hydroxiclo 
and 6 kilos. c>f methyl alcohol are heated to 165'’—170'^' 
under a retlux condenser for one to two hours. The molt 
is then treated with water, in which it dissolvoa to a 
crimfion solution. A current of air is passed through the 
boiling solution until tho precipitate acquires a dis- 
tiuotly brown colour. Tho whme is then acidulated 
slightly and the prooipitate filtered off and washed. Again, 
for example, 2-2-dimethyl-l.r-diaotbraquinooyl is 
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heat«d to 360®—SOW® C., whilst Btirring well. The melt in 
iproenisli'browix in colour and bocomoe roildish-brown after 
ffome time. After half an hour it is allowed to cool autl 
the hardened mass is dissolved in 10—16 times its initial 
weight of sulphuric acid of 06'’ B. The product is pre¬ 
cipitated by means of ice and water, and is washed with 
water. It is insoluble in water, and in dilute alkalis and 
acids.—E. F. 

V*~PREFABINa» BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

(Coufiniu'd from l*<igc 17.) 

Stduiurn. ami r-'^ntdo.Suluiion. /!'. \Thtory of Dyvimj \ 

E. Linder and II. I’icton. Clieni. 8oo. Traim., 1005, 

87. l«0(t--l»3«. 

This paper continues the study of solution and psendo- 
flolulioii oriRinated by the antliors in 1H02 (Ihis J., 1802, 
(tt; Jikeuisc (’hem. Sue. I’nins, IHO.'i. 67, 63; JH07, 
71. rdlH) : (hJko llreaper, 1004, 0.'); and 1005, 223). The 
prcHiuit paper is arraiiRed in thrc<* Hcetions. 

I. Phy»iC4iJ nml Chcmiail Profurlns of ('oUoidid 
Arscnuiuti S)dphid»>.—'\')\i^ authors (‘ontmue their juvesti- 
gation Into tlie nature of tlu' precipitate that separates 
when <-oll()ida] arsenious sulphide is coHRulate.d by inetullic 
aalts. 'I'bey regani sucdi coagula as inetallii' ilerivatives 
of a comjilex hydrosiilphide formed by int<‘r<diunRe of 
hydroRen for metal. 1 ’Iiiih, 

niAH„S;,,HoS+ Ha(\, luAs^S^.HaS4 2M(’l. 

The coaRulation proct ss for salts of mu-, bi . and fri- 
vttleni metals is reviewisl in I lie light of this hypothesis. 
'I’etravalent metals, tor e\ainplc. ]>latinuni and zircotuuin. 
arc f<tund to be non-roagiilanls of arseiiious sulplii<ic in 
xlilute solution. The aRRiegation and iI<vaRRrt‘pnlioM 
phenome.na of arsenioiis sidphnlo have bemi stinlii'd 
miorosoopieally. 

II. Physind and i'hnmca! /Vo/sr/iV^ of VoUotdal Ffrnr 
IJydrojidr. —The wulhois discuss the projau-ties of ferric 
hv<lri>Mdc. V'anous grtolcs of the colloidal iiyilroxule 
have ls‘cn prepared by dialv'^is: Tlie lowest, with 
agRrenates visible under tlic miciiiscopo {1/lOtb Obj.), 
the highest diffusdih* and tilterable. but snowinR a fsilanscd 
beam in 'ryndairs (experiment. The jthysioHl and ehciiucal 

E TtiON of the IurIku- grade solutions, and tb(' coiiRii- 
1 piienoni(*na of liar c<»l)oidttl hydr«(\ychioride. have 
been studied by methods similar to those applied in tlie 
iiivostiRaliou on nrsemons sulphide. 

Jfl. Ifyeiny a PhoMv of (U)aquhdiim. ■■ 'iUo authors 
«how that when a solution of “ ferric hydroxide ” (hydroxy 
chlorhhd IS just coaRiilated by a dilute solution of 
ammonium sulpliali', the whole, of the iron and Hiilphurie 
a<nd separati* as an insoluble bydroxysiiljihatc, whilst 
an equivalent amount of amnioimiin chloride remains 
in solution, if in place of ammonium sulphate a solution 
■of “ Soluble HIu«“.” or NieholHoii's Ultu‘ be, taken, the 
result is precisidy similar. At a certaiii critieal jioint, 
a red coaRuliini separates which l•ontR^ns the whole of 
the iron and the whole of the sol phonic ueid added, an 
■equivahmt amount of sodium chloride remainiuR in 
aohition. 1'ho eoagiilative jxiwer af “ Soluble Blue.” 
calculHt(‘d from the amount used to exactly eoagulale a 
given volunni of hydroxi<lo, is 260, nreeisoly the value 
obtain(‘d for sodiuin sulphite j Nieholsoii’s BliU' gave a 
much higher figur<». If the eoagula be, (‘x(ractx?d exhaus- 
lively with strong alcoliol to nmiove every trace of ad¬ 
herent dye, foxy-re<l precipitates remain. On digesting 
these extracted eoagula with dilute Nulldiurio oe’ I or 
concentrated salt solutions, a deep blue solution is 
obtained*—the hydroxy-dye Hulnhouate is decompostHl, 
yielding the free sulphonic acid or corresjKinding sul- 
]>honate. If in place of the acidic dyo. Aniline Blue, an 

* The exiHirimeiit is best performed by placing a small 
qaaiitity of the extracted couRuhim on a piece of dry filter paper. 
It Uie coagnlum is then moistened with the acid or salt, a deep 
blue ring Is formed. The coagiilum must not be boiled iu contact 
with glass, the extracted alkiul decolorises It. 


equivalent ” solution of a basic dye, Methyl Violet, be 
used, no coagulation rosults. The latter dye is a chloridkt 
and chlorides coagulate ferric hydroxide onlv in highly 
concentrated solution. With arsonious sulphide, the 
behaviour of the (lyes is reversed—Methyl Violet readily 
eoagulatos arsenious sulphide with formation of a dye- 
hydrosulphide derivative and liiioration of hydrochloric 
acid, whilst Aniline Blue has no suCh |>ower. Hero the 
coagulating ag(*nt is tlm chloride of a basic dyo, eir,, 
Methyl Violet, which acts like aluminium chloride; 
whilst the sodium salt of an acidic dye, like other sodium 
salts, only coagulates arsenious sulphide in highly oon- 
centraied solution, Similar results are obtained with 
Hofmann’s Violet and with Magenta. 

The authors eormider that these fat'ts indicate that the 
coagulation j>hcnom«ma of such dyes arc precisely 
analogous to those of metallic salts. 

If tho addition of ainiiioninm sulphate to a solution of 
ferric hydroxide bo continued btiyond tho )K)int at which 
the eoHguluui s(*parat(^H, tlu' excess remains in solution. 
M’itlr Anilliu* Bine, this is not the ease; the cuagiilum 
t-hat s(‘pnratcs (‘ontiniuis to take up dye with avidity, 
withdrawing from Koliition in this way an amount four 
to live tunes as great as that required to coagulate the 
hydroxide before the exeess of dye added b<‘gins to colour 
the liipiid. lip to this point, the su|K'rtiatant liquid 
remains clear and colourless; no trace of alkali can be 
delect('d. 1'he dye is therefore lake'll up as a whole, not 
as a stilpUonie acid Himihir results arc obtained if 
M(Uliyl Violet be added to arstMiious sulphide. In both 
eases ilu' eoagula may be said to have Ixien ” dyed,’' 
lOversH Ilf Aniline Blue is also taken up by ferric, hydroxide 
eoagula in general, and Methyl Violet l»y arsoniouH sulphide 
eoagula. 

On (lie other hand, if feiTio hydroxide eoagula are 
treated with Mc'thyl Violet, or arsenious sulphide eoagula 
with Aniline BIik', no apjatM-iabiu unioiint of tho dyes ia 
taken up. Kerrie hydroxide lias a soleelivo affinity for 
itu' aeidie dye, aisenious sul}»hide for the basic dyo. With 
n'sjK'et to the cause of Ihia differem'e,, the authora sought 
for a physical rather than a ehemieal e.xplanation of the 
iiiulual attraction of dye and eoaguluiii. sineo in tho prosont 
j .simple case's of “ substaidive ” dyeing they have ahown 
that in the lirst, or “ coagulation,” stage of Iho process, 
eliemieui niaeliotis oeeiir which practically exhaust them- 
Hclves l>(^fol•(' the second, or “colour absorption,” stage 
eoinmenees, and (hat there i.s evidence that tlm dye taken 
up during the latti^r operation is absorbed as a whole. 
IVilfs theory of solid solution, tliey consider, affords no 
ad(!quate explanation of tho plimioniono, aa the dyes up 
I to a certain point are eompli'tely withdrawn, leaving ^e 
solution colourless and mmtrul. During the proaent year 
Drea|H‘r (this J., 1905. 24, 223) has sought to connect 
t he jilienonieiia of the dyeing jiroeess with the de-solution 
jihcuonu'na of eolloids. He liolds, with Krafft, that the 
process of dyeing in the great majority of cases consists 
in the seiiaration of colloidal salts on or in the fibre. Tho 
colloid moleciilc'is, h(' argues, arc in a state of unstable 
(ujuilihrium. Under the influence of a ” {Kiroiis tibff© 
Hubslanee” aggregation occurs to such an extent tliat 
they are thrown out of solution on the fibre and adhere to 
it l>y mutual attraction. The authors endeavour to 
advance licyond tho position taken up by Dreaper. They 
seek to explain w'hy a |M)rou8 fibre substance ”—ferric 
hydroxide—should absorb and retain Aniline Blue and 
rej(H5t Methyl Violet, whilst another “ |>oroiis fibre aub- 
Htanco ” of a similar physical structure—arsenious sut- 

K hide—rejects the first and absorbs the second. They 
olievc an answer is to be found by comparing the physical 
projierfitw of the four solutions. The more important 
pro|sirlie8 are suirimarised as follows:— 

All four solutions are aggregated and finally coaipilated 
by siKlium <;hlorido, forming granular hy^o^Is. All 
contain inc'hu'ular aggregators too small to l>e visible under 
high jMJwers of the microscojie. All exhibit oleotrfcal 
properties which indicate that a difference of potential 
exists between the molecular aggregates and the fluid 
(Quincke), in other words, tho aggregates carry an oleotrio 
c^rge: the two ” basic ” eonlpuundf^ Methvl Violet 
and ferric hydroxide, a flut charge; the two “ ooklio ** 
comttouiuis, AnUino Blue and anenious sul{fidde» a 





68 


Ch. V.-PHEPAIUNG, BLEACHING. &a, IJEXTILES. YABNS. & FIBRES- Um. 81. iswe. 


fftintM charge. Any two o|>]^K»HitcIy-chaiged IiydrosolB in 
diluto oqueoiiK Bulution coiribuw to form a psmjdo-aolutioii , 
the foinjKJUixl aggrogal^'H <»f which |K)8*f©8is oloctric* pro- : 
perticH which (ioi>cnu (»i» the relative proiK>rtiojiH of tho 
conBtituentK pn^sent. Thu«: 

Excess of Mtdhyl Violet ( + ) with Aniline Blue (—) is ^ 
clootrO'poMitivc ; > 

Excess of Aniline illiu* ( ~-) with Methyl Violet ( 4-) is 
olc(‘tro-7X‘Mativ<'; 

Excess ol li'nie hyilroxnlc ( + ) uitii nrsciiious sulphide 
(„) ia el(M tro-positjvc ; 

Excess of Anihiu' Blue' (- ) with fenir hydioxide ( f ) 
is cUm tro-negHtivc ; > 

and HO on. , 

Any two Oppositely (,Inured hydiosoh in slioiis: ai|ueoiis 
solution are umtiud eoHipiliints. Thus 

Methyl Violet (4) Aggregates and finally coagulates 
Anihm* Blur- (• -)■ 

ForrH 5 hydrovtrh- ( 1-) uggn-uales and finallx coagulales 
arsfinious suly>hu)e (- ) * 

Fnrthir', the hyrlfogrls wlinli scpaiatr- wlu-n feme 
livdn»xulc and aiM-iuous sidphnlc are loagnlalcrl hy 
inetallir. salts, still retain tho sana- seh-ctivo alhinlv foi¬ 
lin' <i\’es w hi<-h w ill f-oagulate t Ih'im— the liyrlrogi'l «*f h-r r le 
hjaliovidc ior Andinc Hltu', that ol arseniouH sulphide 
for Mrilhvl \Tolr-t. 'I'hr* aulltois legald this far t as eviileiuc 
Hint thcVa«w*«'' in Mieat' hydrogels still ictain 

aonx' charge. In other words, the diftorcnco ot [Hiteiitial 
exiatuig ln'twcen the niolceular uggregaUis ojxl the llunl 
in the liytlrosol statr' is not rlcstroyed hy coaguianti. hut 
only mhn-i'd to a jioint a1 wliicii the forcr's of cohesion 
are just ahh- to •ivrTpow'i-r tlx* forces of l•cpulsion hiought 
into Jilav hy such ihlleicius' of jioleiilia!. 

In couernsion. Ihcy regard the simple protesHos of 
“ Buhslantive ” dyeing described above as taking place 
in two Hinges:— 

Stfiyc 1.—Tlx* “ eoagulation fituge. in which siiiiyilc 
ionic interchange takes placr; between tlu' ‘‘ lihro sub- 
Btanee ” (colloid) and the dyo. resulting in the semration I 
of insolnble rly(' derivatives retaining a feeble charge | 
Siayn *i.'-The ‘‘eoVuii nbsorjdion slagr'” m w’lueh t he 
eoagnla prcMlieed in Stagi'- 1 attruit and retain (as a 
whole) the op)*oHitcly-t hargi'tl parlieles ol the dye suti- 
stanee. 

p‘Pf!(',)}yli'nrdiciniyic and (,hntiom:tii-uninc : dniunaus 

pfjccfnof - nnlhc lliiflthoj ll oW-pco/i/f. K. Kidmann 

and JC. Vuhlcn. Aich. exp Jhitlio). u. J'hannak . 53, 
401 — 118. Gliem. Oenti., 1005, 2. IKO!)- 1810. 
p-PllKNYLENEDlAMlNK JH'ii'-cd iu the dyeing of furs, and 
espiM-iallv for eolounng hair biow'u or black. Workpeople 
engaged in tlie manulact lire of thm com[Hnmil arc saul to 
Hiiller various iiijunous c.lh-i-ls. and the autliors attnlaiU- 
these to llie ibanimo itself and to its oxidation oruiliicts, 
cKjaieially qninoTX'di-imiue, Nil : t'^Hi : NH. 'll.is latter 
eomiiouud is very unslabli* ainl readily polymerises lo a 
ilark lirow'n colouring matter (t’rtlloN'vh- 'J’he authors are 
of the oyuniou that the use of p-plienylencdnumue as a d\e 
for human hair should I.h' forhniden. -A. »S. 


mordanting or preparing the bleached or “ boiled off ” 
yarn, then dyeing (or immodiaWly dyeing with direct 
colours), then air.ing and finally polisbing on brushing 
xnaehineH. Tide proeosH is lengthy, and, according to the 
present tho polishing size, mordants, assistants, 

solvents and dyestuds or pigments employed aro all 
mixed and directly applied to the bleached or boiled off ” 
yarns. A poUshuig hizo is first made by boiling in wator 
animal, vegetable or mineral fats or waxes, together with 
one or moroofthcfullow'ingHubstances:—Farina, Htarclies, 
dextrin, aago flour, tapioca flour, arrowroot, ocrealH, 
gums, sugars, soap, shellae or aniinal and vegetable 
gelatinous iiiah-nals. To this prepared sizo are then 
added either dye.^^uO■s, celoined jiiguieuts nr lahi-s, with 
or without (he addition i)f ihtna clay, assislunt-H, solvents 
ami innidaiits. 'I'he bleached or “ boiled off ” yarns aro 
impregnateil with this si/e mixture in tlii' usual way, 
steamed, .allow’ed lo stand for ^a'VcraI hours and then 
jmlishcd on brnslung inachincs as iiHiial. Oxidising, 
reducing, Hlkalme oi a<'ul vapours or gases, sucli as 
chlonne, formaldehyde, acetic acid, ammonia. »Vc., may be 
introduced in the sleuiuuig pioeesH. For exaiiifilc, a l)lack 
l^olishod yarn is pioduis'd as fiillows ;—'I’in- bleached or 
, “ boiled oil ” van; is wrung iml. and worke<l for a few 
minute-. Ill tlie slightly waim or cold si/i- made by boiling 
togelh'’!- in watei 5 parts of white paraflin wax, 5 parts of 
, brown paraflin w'ax and 12 jiarts of ehina clay. Thm is 
' allowed to cool somewhat- and a mixture of 18 parts of 
} farina, 18 parts of sago flour, and 150 ]iarls of wator is 
t addtwl and well boiled, w'lth Btirnng, until a etiff pasl-o m 
I prodiKs'd. To every J35 parts ot size. 45 jiarts of Fast 
liteam lUaek (a commercial logwood ])re})aration). 45 [larts 
ef elirotmum aoetale solution of 30 1’., and about 135 
part,:! of water are added. Tlio sliade ol black is varmtl by 
the mldition of siicli dvestulfs as Auraiume, extract of 
I'ersian berrit's, &i:, to tins sizo. The yarn is thou allowed 
lo stand in a cool jilaoe to absorb tlio dyestuffs and si/.o. 
tlie excess being drained olf in a few hours, and is then 
ateanx'd at Hat utmospliene presaure, or a pressure sligiitly 
higher. Wlu-n the colour is tlioroiighiy developed by tho 
steam, wliieli usually takes about 30 minutes, the yarn 
J9 removed Itom tin- st»;amer, allowed to cool and polished 
I as u.sual. Black pohshcal yarns may also bo made in 
' wb'ch the Fast- Sleam BlimK im rejjiaei'd by ‘‘ carbon black 
j jiewd'-r.” ('oli)ured sluule.s of jiclishcd yarn are produeetl 
liy dissolving a direct eollon iheslutl in water and adding 
jT, together with about live times it,.s weight of sodium 
plumphate or other suitable assistant, to a sizi' made as lU 
1 h(» first example, omitting tlie mordant, fa all eases 
tlie yarn jjob.slung .size tontains [laralUn wax or similar 
subHlanecs of a fatty or wavy jiatun', wliuli, bmng boiled 
with water and slarehy mailer bum an entul.sum. 'I'his 
separati's after being a[)plie(l to tlie yarn and aliovva the 
water to 1)0 sijueezed out, so that the yarn talvCs a polish 
on being brushed, no heat being ie(|un«-tl lor this purpose, 

—E. F. 

Waivrjiroofinii of Frit //u/.*). J. 1*. L. Mauri'!, AIbi, 
Franco. Eug. Fat. lb,720, Aug. 17, JDOo. Under Iiit. 
Conv., Mauh 8, ll«)5. 


Enolish Patknt.h. 

Felt, ^uhfdanrr for Industrial Purposes, and of 

Manvfticfnring thi sanir. B. lladdan. From A. UiistI. 
Eng Tat. 2974, Fob. 13, 1905. XlUr.. page 82. 


Fibrous Maieriah : Washiny and Uinsiny Machine for 

_F. BonihanU, Ixasing, Saxony. Eng. Pal. 

20,287, Oco. 2, 1904. 

Pke Fr. Pat. 348,784 of 190-1; this J., 1905, 017.—T. F. B. 


Yarns ; Jtanulnc4nre of Colound Pdinhed -. W. II. 

Dnekworth, Sale, Chesiure. Eng. Pat. 0,230, March 24, 


1905. 


Tub ordinary method of production of ixilishod coloured 
varnfl from cotton or other vegetablo fibres consist in first 


• Id this case, some slight chemical action te noticed: tho flltrate 
contains tracw w ferrous chloride,.due, doubtlM*. to reduction of 
the hydroxychloride present. 


One kilo, o! alum is diHsolved in 2 litres of hoilmg water 
and 1‘7 kilo, of lead ae<4ate in 3 litr«*a of boiling water. 
The two solulions are mixi'd while warm and the litjuid 
decanted from the roHuJt-ing pn^eipitate. After tho hats 
have been dyed and dried, they are pineed m a bath mado 
by mixing 1 litre of tho deeaiitec! liquid obtained as 
deseriU’d above with 12 litroB of water. They aro then 
removed and dried in tlic fijwn air or in a stove. Tho 
length of l-iine ihiring wliu-h tho hats are irnmorHcd in tho 
liquid varies with the thieknoRS and nature of the fedt. 
For hair fi ll about 8—10 hour.^ and for merino felt 
about 2 -3 hours are iieeossary.—E. F. 


United States Patents. 

Mordant; Lactic -. A. A. CUflin, Littleton, Mass. 

U.S. Pat. 807,010. Dec. 12, 1905. 

An assistant mordant ” of lactic acid and an ammonium- 
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salt is claimed, the lactic acid being in excess of the acid 
combined in the form of ammonium salt.—T. F. B. 


• Apparatus for - . J. A. Willard, Assignor 

to The Vacuum iJyeing Machine Co., Chattanooga, 
lenn. IJ.S. Pat. 7!*(l.381, Ang. 1, 1906. 


This apiiaralus which forms the subject of this invention, 
com|)ri.scs an outer reccplarlo 1 (see Fig.), to the bottom 
of which iM Hcc'urod au inner, aTinular casing 4, tapering 
downwards, Jeaving h Htineo 4A between the receptacle 
and casing; a removable, iK'rforated bottuni-pjatc (>, 
adapt^ed to sii])por(. witliin the easing the rnaterial:-! to be 
dyed ; a conifiression-phite 7, capable of being raised or 
lowereii by nieuns of chainH attached to a pulley H, earned 
by a trolley P, njion a tmJley-lim' JO; verticui rods, pro¬ 
vided with wtop-llHiiges, juxt above I, serving to lioM llie 
plate 7 in jiosjinm within t)e> easing 4; pipes 17, IH, 'Jli, 
1>'«'>‘P ; eounlings. valves, a steam-pipe. 

&e. 1 lie anunyemenl is sucli (Jmt tlie central, vcrtiesl 

rod emjtlfjyed in dyeing apparatus (see l^.S. J'at. 705,422 ; 
this d., 1004. 4351) of a nature similar to the ajipaiutns 
now elainieil is dispensed with. 

'J-he opiration ot lint npjuirutiis is as follows:—The 


i 

i 


Dycm^Ma^tne ; /Wer-. j. A. WilUrd. Assignor 

to The yaoauin I5y«ing Machine Co., ChattanoW, 
Tenn. C.S. Pat. 790,382, Aug. 1, 1906. ^ 


Two dye-vessels, with inner casings, material-supporting 
plates, lii|uor- and Bteam-pij>ca, &o, constructed a^ 
arranged as described in U.K. Pat. 790,.3HI (sec preceding 
abstract), ore placed at a convenient distance ai>art, so- 
that the same pump, material-comprciwion plate, pulley- 
boist and trolley rail may serve for both vessels. The 
object of the invention is to enable the output of dyed 
textile mattwials to lie doubled witliuii£ duplicating the 
whole of the aj.parotns, the matormls in one of the vessels 
being dyed and nfterwanls washed, while those in the 
other vessel aie being removed and reiilaeetl by uudyed- 
maP'iiuls.—K. 


Miichinv. .7, A. Willard, As.'^ignor to tile Vacuum 
Dyeing Machine C<k, (^lattaiiooga, Tenn. US Tat 
Ang. l, HH)5. 

A DYK-vii.sKKt. 1 (see Fists . next page), mounted upon a 
suitable hiipport.iH conn(‘rtc(l, by iiican,w of a .sy«U)iii of iiipes, 
with n pump .‘{3 (Fig.l). I'wo iemovabIe,]>erfonvU'd platen, 



materiala (loose w'ool, Ac.) to bo dyed are convi'yed ujion 
the pJati' <) into the caaing 4 and there comprosHcd by the 
plate 7. The dye-liquor to be omjiloyed is run into the 
reei-ptaclo in quantity nufficiont to keep the plate, 7 sub¬ 
merged during the dyeing operation. Steam ia aduuftc'd 
into Uio jiipc 12 to heat tho dyc-liquor, which is drawn, 
by the action of the pump, from tho Bjmee 4/>, tluough 
pipes 23 and 20, and by tho same means caused to return 
through pipes 30, 32, 18 and 17 to the bottom of the 
receptacle 1. The liquor then passes upw'ards through 
the plat^ 0, tlie textile materials, and tho plate 7. to the 
sr^co 4h whence it is again drawn. After circulating in 
this manner for a few minutes, the valves ere reversed 
and the dye-liauor is mode to flow in the opposite direction. 
Finally, after being circulated in both directions as often 
as 18 neoesHory, tho dye-liquor is withdrawn and tho dyed 
materiak ore washed with wator before being removed 
from the apparatus.—£. B. 


and 11, whii li, when in use, arc jiJaced rcsjiectivoly at th© 
topand bottom of the vessel, serve tocoiniirees, during the 
il vising ojicration, tlu* textil(5 materials to be dyed, while 
ftlhmnig dyc-liquoiH to flow through them. These are 
kept in jK)Hition by vertical rods, 2, 3. 4» 5 and 0, secured 
to the bottom of tlic vessel, a reinforcing plate 10 carrying 
four or live tapering lollars IK, through which the rods 
pass, being s<‘cured above the iippiM' ]>Tate. A chamber 
t-2, into or from which tho dye-liquor ftasses from or into 
the vessel through an o^iciiing in its side, contains a 
niter 2.3. Rings 13 arc fixed in the plates to enable Uiem 
to Ixi moved into aii<l out of tho vohhoI. The maieiiahi 
aro placc<i upon and removed from tho plate 11 while 
I this is outaid© the dyo vcsmcI. The dyeing is aocom- 
plishod by filling the.yiwsol with the requirea dye-liquor 
and circulating*this alternately in opposite directions, 
heating it by means of a steam-pipc, 47, while the materials 
are compressed, sufficiout dye-hquor being employ^ to- 
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a V.-PREPARING, BLEACHING, Jta, TEXTILHS, YARNS, * FIBRES. Wm>- si. i»6. 


FIO . I. 




l)yit\ng A'jtjHiraiuK. (t. A. Friinlrit-bs, Aswi^nor to C. A. 
J*roulx, Wooiwocket. U.l. U S. ]’at. 80(i,7W3, Deo. 1-, 
1005. 



Xjil apjMkrftt^is oomprisoA a dve vat A containing a basket 
C with perforated walls for holdiM the rovings, &c., to 
be dyed, a perforated spray-pipe B for the introduction 
of dye-liqucwr, a pip© F for witadrawing dye-liquor from 


the bath, a pum|» K, and Iho valvcd pipc.s an shown in the 
accotn jinny injjj figure.—'1'. F. M. 

Indigo })y< \ Liguor\. A. W. Fries, \Vin«t(in Salem, N.C. 
U.S. I‘nl,. H07,453, Dec. 10, IlMtj. 

Claim is miule for n, juidding liiiuor lor use in Indigo 
(lyeiiig, consiNtlng of indigo, milk of Inne, zino dust, 
caustic Kuda, starch and “Alizarin <iiliniveil with 
waf-er.— T. F. U. 

Indigt* Dgring : Process of - II. Muller. T'aris. 

US. I*at. HUK.30H, Dec. Ub, 

Skk Kng. Pal. 053:iof l1K>a; this,1.. lOOIt. 003--T F. P. 

Indigo; ProciHK of Piuilnig —.M von Uallois. 
Aftsignoi fo FaibwiTk*' vorm. Mcister. I..iuius un*l 
Pruning, llochst <iti the. jMiime, (Jernianv. U-S I’lil 
808 , 4113 . ])(•( . 20 . 1005 

SBKKng. Pat. 13.IU>of 100.3 ; tliisj.. 1001. 544.—'1'. F. It. 


Fkench Patents. 

i PiAr«,!»r, PrurcN.s for Mdkiug TiinadH and VUiua of -. 

S. Pissarcv. Fr. Pat. 357.050. Aug 10, 1005 

Soi.rTioNH of salts of organic buses, .siu-h ns aniline, 
jiyniliiM' or uajihtbylamuK' are employed to rmidor 
visi'ose threads or lilniH insoluble 'I'liesc buHcs are stated 
to be very easily reinovi'd by wasliing. I'lic process is 
stated to be of value whim it is do«ir(‘<l to colour tb« 
product.^ e.g., when anihno has Ium'd eiujiloyeil, the 
jiroduct may be treated witli a solution of a chlorate and 
hydrochloric acid, and then stiramci! and dried, thus 
producing Aniline Plack. -'i’. F. B. 

I Cdhilofn' Solntionn: Prnct ftH of Making - by means 

1 of Alhflaititni'ff, K. W. Friedrich. Fr. Pat. 357,171, 

! Aug. LM, 1005. XIX.. page 88. 

Threads ; Apparatus for Making Arlifieial - . K. W. 

Fnedrich. Fr. Pat. 3,57,172. Aug. 24. P>05. Under 
Int. Omv., Sept. 7, 1004. 

The apparatus consists, as shown in the accompanying 
figure, of a tube a, through whii^h the celbdoae or other 
solution (lows, and which cominunii’atea with a number 
of forming oriflecs b h ; also a tube d by which the 
coagulating or hardening solution is introduced. I’lio 
threads thus formed are earned up the tube c, m the 
interior of the up|>er part of which (r) is a helical groov<% 
which causes the liquid to rotate, thus twisting the aeveral 
threoda together into one thread. Tliis passes out of the 
apparatus, over the pulley A, from whicn it is fed on to 
an endless hand of fabric, around which it makes a com¬ 
plete circuit; during its passage it posses between squeoe- 
ing rollers, one of which i^tuates the endless band, and 
is finally wound on a bobbin. The coagulating or harden- 
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ing «K>l\ition uokhos up into trough /, and ovorilowH through 
pif*o g- —'r. F. II 

t$ilk. tf’r. ; /Vori .va for the Titcnve.ry of thf' A/i'ohol 

and Ether aminined in the Air of Artificud ~—. 
,T. M. K. Derviii. Fr. Pat. 350.29H, Nov. 8, 1904. 

Thb air is jiass^d in HU(‘reH«ion through two batt^'rles of 
absorption towers or colunms fed with noneontrnU*d 
aulphnrio acid, and cooled by water so that t!io bun* 
perature docs not rise atiove 18 -‘iO'' in the first 
series of towers, the (dher, alcolio] ami moisture are all 
absorbed at first, but as the acid incomes diluted by 
absorbed moisture, its power of absorbing ether diminishes, 
and finally only the water and ahohol are retaimnl, the 
ether passing on to be abHorbiMl in tlie Hccond series of 
towers, When the a<*id in the wcond senes of towers is 
saturated, it is distilled tn ixicuo for recovery of the ether 
and then used over again. AfU?r Inung used several 
times in this way for the absorption of ether, the acnl 
eontains a certain (|uantity of etbylMiilphuric acid; it 
is now transferred to the first series of towers, and ust>d 
for the absorption of ah'ohol and moisture, the alcohol 
being subsequently recovered by known methods.—A. S- 

Silkf Artificial; Jlecotfcry of SolvcniA, especially Alcohol 

and Ether, from Bobbins of - . J. T.)oijgu. Fr. Pat. 

360,836, April 21, 1906. 

In the manufacture of artificial sdk by the Chardonuet 
process, considerable quantities of alcohol and a small 
quantity of ether are retained by the filament, and are 
Mterwardfl lost by evaporation. The recovery of these 
substances, by evaporation under reduced pressure, is 


said by the patentee to bo unsatisfactory as the apparatus 
is complicated, the operation delicate and dangerous, 
and the fibre undergiM's iletcrioration in properties. 
According to the present invention the alcohol and ether 
are removed from the fibre by aysbunatio e.xtraction with 
water by diffusion, in much the same manner as in tho 
extraction of sugar from beets, the filaments, highly 
charged with solvents being tniated with concentrateU 
aqueous solutions of the same, and Mubscqiiently with more 
I and mon*! dilute solutions in succession until they are 
; finally oxtracbMl by [mn* wat<T. By using bobbina with 
I longitudinal cliuniM'lK, to admit of free access of tho 
I li(juid, and by i-xhaustnig systeinalically at 30'—36® C., 
a liquid containing 16 -20 per cent, of alcohol may be 
ohtaim'd. ily fractionating this liquid, 40—60 }>or cent, 
of the alcohol employod may be recovered. Other sol- 
vents of nitrocolhilosi*. soluble in wator,*8urh as acetone, 
may ho rocovcToil m tho same maimer. The extracted 
fibre is said to bo m an (‘specially suitable condition for 
donitration and othor suhsooiiont treatment. A form of 
apparatus for carrying out tlio extraction is described. 

—K. F. 

l)yrin{ft Cleaniny and Washtny heathers; Apparatus 

for -. J. J. lh‘os.sard. First Addition, dated 

i Aug. 21, 1905, to Fr. Pat. 354.530. May 22, 1906. 

I See Kng. Pat. 18,194of 1904; this.!., 1906, 1011.—T.F.B. 

VL—COLOURING WOOD, PAPER. 

! LEATHER, &0. 

( {('outmued from page 18.) 

] Fkkncu Patent. 

' WaUpaperH; ErlutiiHf —A. Floury. Fr. Pat, 
j 359.2-11^ Oct. 22, 1901. 

j For [uiuling wollpajiers. &o., tlio inks hitherto employed 
I have h(>t‘,n made by mixing powdtu'cd pigments with glue, 

I starch fiaslAr. gum or sonio oilier Huit.ahlo a<.lhosivo. 

I Ac<-ordiiig to the present )>alcivt tlm adhosives hitherbi 
! ucHi! Hr(i r(‘plac(‘(| by a pnqiaration of casein and borax. 

I For e\.'nnj)Ie. technical casein is mixed with throe t-o seven 
; times its volume of wat(‘r and teehnieal borax is added (from 
12 to 18 per eout. of the (piontUy of cuseiii usixl) ; the 
wholci IS iu'absl (o a siifliciently higli bonperature to 

j dissolve tlu) borax and easein. A Mightly pasty liquid is 
HO uhtuimst and is mixed with the pigments employed. 

! After onnting. tlie easoin is rendered insoluble by means of 
I formaldehyde; this is effccaed either by posing the 
I jirmt(!<J pHpci througli a solution of formaldehyde or by 
I exposing it to formalduhydo vapour.— E. F. 


VIL—ACIDS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEMENTS. 

(Vvidinued from page 19.) 

Alhdi C'arbonaies; Dissociation of % P. licbeau. 
Ann. (fiiim. Phys.. 1995, 6 18J, 422-^32, Chem. Oentr., 
1905. 2. 1957 {Hoo this J., 1903. 739 ; 11*04, 60, 714). 
AiTouoiNo to Wittorf (Z. auorg. ("hem., 1904, 89, 187; 
this J., 19(M, 488), only tho carbonates of lithium, sodium 
and potaasium are dissociated between 800’ and 900° C., 
whilst the (’arbonates of rubidium and caisium volatilise 
at that temperature. Tho carbon dioxide found by the 
author on lu'ating the two last-named carbonates must 
have been, according to W’itbirf, derived from the action 
of the voiatilised ( arbonates on the Hiliclous glaze of the 
porcelain tulm. The author has repeated the experi* 
and finds that of the five alkali oarbonates above 
mentio’ierl, cA'siurn carbonate is the only one that Ih 
appreciably volatile, and further that the disaooiatiou 
of cft aium carbonate Is actual dissociation. 

In the oourtgi of his ex})erimonta the author succeeded 
in oryatalUsing the hydrate SCsOOa.lOHgO, from boiling 
concentrated alcohol.—A» 8. 
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[Jm. 81 . 1906 . 


Pkoupkoric Ar.idM ; JimcHorm of the Threv -. C. Arnold 

ttnd G. WoriKii. XXIll., pago 92. 

TeHurous aiul Telluric Acids: JJehrminatiou of -. 

A. lltTg. XXIll., page 92. 

Copper Sulphate ; Kh'ctr(difti<'' Prepirntion of -. 

G. Kroujm. XId., pago 79. 

KnOLIHU PATEN'm. 

Stdium Ferrorjfunidf': Munii/acMre of -. A. G. 

liloxairi. JA)hdi»ii. From AilminiHtratiori dor Mmou von 
J^ucliHWC'ilor, A.-(}, Jhir?liKWoilcr, (iormaiiv. Fng. Pat. 
29,289, })vc. 91. 1904. 

See Kr. Pat. 9.'52j21U of 1905 ; this J.. 1905, 891. - T. F. P. 

Zi7iC Sulphid'i and Allah or Alkali IliidratcH ; A)ij>u>atHe 

for the Mamifadurc of -. H. A\. do Stncklo. Fng. 

Pal.2174, Fel). 9. 1905. rndi-rlnt Conv., May2l. 1904 
See Fr. I’at. 959,49(1 of 1905 ; tiuh J., 1905, 1013.—T. F. IJ. 

pEJTEn State.s Patents. 

A Uric Acid ; Prorcfts of Mamifaclurliuj H. Pauling. 

Jirnndftu, Amslria. IJ.S. Pat 807.191, Doc. 19, 1905. 
See Fr. J’lil. 323,191 of 1902 ; thn.).. 1903, 495. 'J'. F. P. 

f 

Hmyents fo.f/., Ferrous Sulphnie\ ; Procesf* of Picpanmj 
and Fndtng ■ . J. F. Wi.xford, St. Pouis, 5Io. 
L5S. I'at. 800,945, Doc. 12. 1905. 

A LIQUID IN jiuHrtod Njivvardn throiigli a inoHS of a boJid 
roagout (waler Ihroiigli lorrous Hiiljpljati^ for iuHtanoo) and 
in proportion to the amount of «o)id dissolved, measured 
ohargoB of the same are added to tlio mass at mousiired 
intervals, each sueh added tdiargi* being sumll ielutivel\ 
to the mass.—F. S. 

Mdk of Liuiv. ; Proems of Ptrpm'iiKj and Ferdhuj -. 

.1. F. Wixford, St. Imiii.s, Abi. llS. Put. 8(M).94(». De<-. 
12, 1905. 

The lime to he liydrat^'d is eonl.'iined in a tank jirovided 
udh a moeliHimul ug)lal<ir. into wbieli a eonlinuous 
stream of lint walor is eoudueted, theie iK'itig an outflow 
pipe for the mills of luue prodiu ed. at tb<‘ side near the tojj 
of the tank. Measured eliurges ol lime arc added at 
measured mtorvuh ol tnue. ]irojiorU<med to the ipiauUUes 
of milk of lime (Hriieii away.— JC. S. 

Lime : Process for Hydratiua -. ('. Kllis. P’.S. Pat. 

807.r»09. Dee. 19, 1905. 

A MOVJNo mass of ipiu-klime in continuously mixed with 
water m mulnble projHutious. and the resulting moving 
body of “ lime putty *’ is kepf agilaii'd wliili- being sub- 
jeeted to tlio act ion of heal from an adjaeeiU moving mass 
of bine 111 a more advanced staUi of liyilrutiori, loimeil 
jireviously. Wlu'ii this absonitjon of water by the lime is 
complete, the moving body of slaked hiiie iM.eonieH ni l iun 
the heat-imparling agent used to ai'ielnnile Mie hydration 
of a further (juautity ol “ lime putty.”—A. S. 

FitENrn Patents. 

Xiftie Acid; Process and Means for the CnncnUrofiim of 

-. K, Collett. Fi. Pat. 357,221. Aug. 10. 1905 

I’mlor D)t. Oonv., Aug. 11, 1901. 

The dilute nitric acid to be eoneeutrnted is subjeeted in a 
eloBed vcHsoJ to a euntmt of heated air or gnu jiaasmg over 
iU Burface, the vapours ivossing upwauls into a roliux dis 
tilhiiK column, aet immediately over an ojiening in the 
top oi the ahallow veoacl containing the acid. Fiesh dilute 
acid ia ftnl into tlie uppor port of the column. The 
vapoura are led from the column tlirough an immersed 
ooolmg worm, draining into a receptaile, whence the 
unoondensed vapourRart^ eonductodBucecBBivoly through a 
partitioned veAael cont'aiuing coke or the. like, and next 
through a similar vrasel charged with limestone and hme 
in (iuooessive compartmQntB.-^£. S. 


I Eltetrcly4ia; Jmpd. Process and Apparatus for ——. 
I lo A. P. Lienard. Fr. I'at. 350,892, Aug. 5, 11)05. 
I XIA., page 70. 

! Vanadium ; Use of Sodium Peroxide and of Hydrogen 

I Peroxide for the Separation of -, from Ores and Slags. 

j SI. M. .1. Pouffort. Fr. Pat. 357,397, Ang. 2, 1905, 

I Ores and slags containing vanadium aro treated cold with 
: Hodimn poroxiclo dissolved in water, or by hydrogen 
i jioroxide wolution. The vanadium is stated to pass into 
1 solution ap vanadii- acid or ns vanodatea, the imnfication 
' of which may he eiyeeU:il by orilmarv means.— F, S. 

j Barium Carlu^dc and Metallic. Mmiganese ; Jleductum of 

Jiurium Manganife tn order fo Ohtain -. (5 -M. J. 

Limb. First Atldilioii, duied Auti 22, 1905, to PV. 

( Paf. 301,720. Get. 2(‘. 1900. (Couijeire Fug. Pat. 
7282. ol Alov. 27, 1899 ; Ibis .I.. 1901, 403}. 

Bauh’M muhgjjuile, mivcil with carbon {not m exeoss) 
and a llii\. Huch as eluillv, baiuiin eaibonale or sulphate, 
or fluorsjiin, is lu^alod, lor ins1iiiic <*, iii an eleelne furnace, 
at- a temperature too low lor the foumition of Imriurn 
carbide. 'J'he uh I.-iIIic niiuu.'iiucw* tfius pioduecil is freed 
lioni the slag, wbuh hiltcr (eontamiiig the l>arium) is 
lieiiti'cl in unolher tiiriuu'c' willi eveess of carbon and an 
HU\iJia?-y oMiie, juoletal»ly non oxide, to tlu' tiunpemture 
iieec.ssHiy for the foiimilion of baiium carbide; the 
Milpbur. ]ihosplu)rus. mIkoii, cite., present. ]*as8 into tlio 
uuxiJuirv mclal. 'I’lie barium carbiih^ formeil lu treated 
With wat-cT for the- produifion of barium Indroxide and 
lu efylc'Ue.—F. S. 


VIII.—GLASS, POTTERY, AND ENAMELS. 

{('oniinued from Page 21,' 

Clay: The ('asdng of - F. jMietsin. 

('hem. Jiid., ioo-'*. 28. 733—740. 
llEsiOES (he usiuii iimtliod of woi king a kneadablo clay masa 
into (lie roijiuicd shupes by band, liio |)iocesH ol easting 
has been employed, whieli cojisihIh jii poumiL' a sullieiently 
lluid (dav eieam into iilaster moulils. which, by Hlisoibing 
a pot I ion ol till* water from tiu- liuid. allow's a layer of 
<-lay to jorni on the walls of the moulds, and after a tune 
(ho layei becomes Mifheiently rigid to allow the still Huid 
portion ot the clay cream to be pouied otl uiul the numlded 
object t-o be removed from the* mould. During bubse- 
(pient (liying, l»ovve\er, Huch an object fre(|ueiiUy ruclis. 
This difheuitv can 1 m‘ <»ven-ome. however, by making tJie 
water emp)o\ed '^•lightly ulkabnc, by the use of a (»’5 jier 
cent, socluim eurboiiiile solution, or 9*2 per eint. solution 
ol sodium hydtoxide, as tlie use of tliese dimiuislies t-lio 
amount of water neccssaiy to yield a thin lluid elav 
“slip.'’ All clays d»t not yield riichc lluid “slips' with 
alkuii. but many highly plasiK stonow'aii' c-htys possess 
thU projierty and letiuii it wlioii mixed wdii nun-plastio 
and fluxing inatenals. nucIi as cpuirt/ and felspar The 
proei'ss IS partieularlv «)>j)Ju-Hl>le to bodies of compheated 
form, anil is also cheap. In joimiiig objects in jdastor 
moulds, pait« of the walls of which cannot be covered 
with clay “slip.” the mould is luvertisl and Iho ojieiimg 
closed, w'hilo the liipiid Js introduced ihioiigh a tube lu 
the exit and allowed to rise slowly in tlio mould, while 
the air escapes througli a aepiirato tulie. !•). Woboi has 
found that jilastiir <4aya mixed witli burnt mnlonul retain 
the jiroperty of being cast and the proeesM is th<5r<‘fore 
a])pheablc, for instance, to the mnking of glaBS-houae 
])OtS. 

By long storage of ready niixeil ceramic bodies the 
plasticity 18 improved, and, during tins time, the water 
present in the body nequires an alkaline reaction, iiosHibly 
due to Its action upon the felspar. OonNerpientiy there 
: apjMiarH to be n resemblance between this maturing pioiNraa 
and the influence of small amounts of alkali ujxm certain 
' clays. The aullior considers that the clfoct of alkalis 
i upon clays is closely connected with the nucstion of the 
nature of plasticity, and that clays do not differ essoiitially 
from colloidal Biibstances. VVbon a considerable amount 
of water is mixed with a highly plastic clay, the liquid 
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layers show no sign of clearing for |)6rhaps two inonthe» 
and a similar observation may bo made with many 
colloidal solutions of gold, the particles being so fine that, 
to the human eye. they do not appear as separate bodies. 
Colloidal bodies are classed cither os negative or positive, 
according hs tln^y tcrni to colltH’t cither at the anocie or 
cathode under the inJluenco of an electric curn'iil. The 
author has found that clays of viuy various kinds bidiavc 
as negative colloids, Only a differc'iice in the sbe of gram 
constituUw the distmetion between colloids and iine 
particles in fluspenHion. rec-oginsHble as HU(!h by the human 
eye. A tui hid clayey fluid. (MiiitHiriing negntively charged 
particles, follows the analogy ot negative ielloids, and is 
lireci pita ted by aeids, and nuuntamed in a liuid condition 
by alkalis. ()n (his theory, therefore, if the cIVoct- of tlie 
negative hy<|roxvl groii])M is (o push the })ar(icleH of clay 
apait. HO that the water can gml<' more eafily betM^eeii 
thi^m, thou a sinalliT amount (»f water will produce the 
effect of r<‘ndoiiiig a given mass of clay “ tluid ” than 
would 1x1 recpiired if the rcjH>lleii( cfT(‘cl of tlit' hydroxyl 
groups were not present. 

T'ho fai't tliat all clays do not admit of being oust is 
duo to the want of the formation of ••olloidal ^•orl<^l(ions, 
owing to tho ))rcsr?rwe of largei pHrl.icles scittling out. from 
the ii(jiiul. The ettec^t of small (juaiititi(*s of alKah )« 
always greater on clays that contain a larger proportion of 
those fine ))artic-leK that imjiress a I'olloirlal character on 
the mixture. Tlie fineness t)l (he }»artlcles and their 
Amount are shown by the time retpiired for the '‘lavry 
fluid to clear, an«l Iry the difhculty or ease uitli whieh the 
fluid can be tillered through j>aper. Those elavs v\hi‘-h 
remain turbid for a long tinm aiul cannot be filtered by 
th(» best paiK'i'H, require! the snudler amounts of alkali to 
onablo them to be oast, whih- clays that clcai easily on 
Htandmg and are ea.Hi)y filtered, ami do not stoji tho 
pores of the paper, rio not bo< omc Iluirl for easting even 
With considerably Inrgt't iidditrons of alkali. 'Ph(> alkali 
is said to liavo no eflec-t upon the beliaviour of the clay on 
burning, being present only in n ndatively small projau- 
tion. 

In the catM* of the alkali lakeu. the elertruml <!tTcct of 1 
thi' negatively eluirged hydioxyl ions overcomes the | 
attractive elTeel of the positive sodium ions, and tlio | 
question arises as to the «dYe<d of id her positive ions, c.g., i 
cMlciiim or banmn. 1'h<‘ author’ found that while 'J5 c.c. 1 
of N/20 eauslii; soda remlered .50 erms. of n cci’tBin elay ! 
quite “ tliuil,” the similar qiiaufitv of N/20 eah’ium 1 
hydroxide or N/‘J0 bninim hydroxide left the clav qinio ; 
Bliff; and tho fluid condition arose only when tlio lime i 
waUT reacheil the same amount as required of distilled j 
wat-cr. Pnr’tial replacement of tfio N/20 sodium hydroxide j 
by the <‘quivalent of bme water eaus<*s a diminution of tho i 
fluidity produi eil by 25 c.c. of sidiition on 50 gnus, of tho j 
flay considered, when the bme eonstitiites more than j 
one-fifth of the sodium liydi'oxido eoiitont. Nearly all ; 
clays, especially scH'oiulnry clays, give up more or K’sh ! 
calcium flulpftaie to watm-. and these amounts even when ' 
email have a jrrejudieial elTeet u)sui the tliudily. Hence 
the studv of tho aqiitsuis extract of clays iiBSumes increased j 
importance, not only as regards tlie calcinm i*alts. liiit other i 
Holuble components of tho <’lay. A solution of ordinary j 
BOilium phosphate, to which a trace ot sodium hydroxide , 
has been added, acts in (he saino way on a clay in rendering | 
Jt ca]i.’il)lo of being cast, ft is noted with regard to calmum 1 
aaltb that objects formed in a ]»lHstcr mould liave so dense j 
a stnioture that thi‘y will not take up a glay.c when dipfK'd. | 
This iiuiv be due to the ijuite oppreembh- quantities of i 
plaster absorlnxl from tlie mould, which produce a stiffening ! 
of those parts of th(i object m contact with tho mould j 
and on further drying ami contraction of tho object, the ; 
porosity necessary for absorbing the glaze ia lost at these ) 
points.—W. Ck R' j 


MciaUic Olazen on E»amcU; Mefho(h nncd by the Jraha 
to Prodvcf — “. L. Frauchet. ' ('omptes rond., 1905, 
141, lii37--]240. 

Tsk forroulm uaod by the Arabs and their Italian auo- i 
oewora are partly disoloeed in MRS. in tho British and 
South Kensington Museums; two are given below:— j 



A»b. j 

Italian. 

Copper sulphide. i 

Silver sulphide . 

26*87 

llfl 

24*74 

1*03 

Mercury sulphide. 


24*74 

Ited ochro . 1 

7i'e« 

40*49 


These were ground with vinegar, and applied w'lth tho 
brush to the elroaiiy bekeil enamel. I'lio author finds 
that a ^reat variety of irulehoenl and motalUe tunos eon 
bo obtained by one or the other or a mi.xture of tho follow¬ 
ing forimihe :— 



J. 

2- ; 

a. j 

4. 

5. 

6. 

(^opper carhonate .. 
t'opper oxHiiite .... 
Copp'T sulphide.. . 

30 



28 


95 

— 



— 

6 

— 

— 

-- 

20 

— 


— 

Hilvci ourlionnto .. 

— 


— 

2 

1 

5 

JMsinutU Huhiiitrate 

— 

12 . 

— 

— 

10 

— 

StimudUM oxide .... 

— 

,— 

25 

— 

_ 

—, 

Ited ochre . 

70 

H6 J 

55 

70 

84 

— 


Silver chloride and yellow ochro may be respi'etively 
\ Hubslituted for .silver (‘arbonato and red ochre. Tho 
ingreilients, ground with a little gum tragaeanth and water, 
j are applied wulh a brush to enamels melting about 900'^(’., 

, and are fu»iiiaci*d at (k5(b“ (’. in the reducing atmosphere 
j already doHiTibed (tins J.. lUOti, 20). Aft«r cooling, tho 
I ferruinmms deposit »s rublx’id off, ami the colours thus 
i brought out 

The author lias lluis imitated the old Arab wares, and 
has shown that sulphur, free or eombinod, is not nocossary, 
tluit cmuabai has no action, that ochre may be diBjxinsod 
witli. that anv organuf gumiiiy matter may be used instead 
of vinegor, and that lutioni (/or. cit.) is not needod in th« 
fiiriiHcc, The intensity and tone of tho iridesconc© 
depend on tho duiatiun of the reduction, and the nature 
of the enamel. Knarnels <’onlainiiig a colouring base— 
copper, iron, nntimonv. nickel—eaiwcially m presence of 
tin, give tlie bc>,t results.—tf. 'P. D. 

Manganese Dtoxide: dhU rvnnntion of Tmeen of Iron 
in — • (/f»r (Haas Manulacturv\. H. Oormimbiruf. 
XXlll.. page ‘12. 

Frencu Patent. 

(Hass in Tank Furnarcff . ArrangtmnU of JSttrncr to 

allvn' of (he Manufactxtrc of HVit/c-. Rooi^W H. 

Bemlan and (’le. Fr. Pat. 057,270, Aug. 20, 1905. 

Tins invention relates to a burner fimt wdll always yield 
an oxidising atmosphere m tank furnaces. In order to 
obtain a thorough infeitnixturo of the gas and air, a series 
of pillars IS arrnngi'd at the point where tho gas enters 
tlie liuruer. and another senes at the mouth of tno burner, 
w'hero it entcr.s the tank.— \S. <!. 11. 

IX.--BUILDINO MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Cmitinucd from page 21.) 

Umtko Statkh Patents. 

Witod ; Apparatus for Fare in g Fluids into -. S. Willner* 

Memphis, Tenn. ILS. Pat. 807,411, Leo. 12, 1905. 

The log of wood is supported in a frame, one end of whieh 
consists of a number of grooves and ridges, and the other 
end of a screw device for forcing the log on to the ridges. 
The latU^r are Hharjx'necI so that they will enter the wood 
and the grooves are each connoct-ed with valvo-controUed 
pipes for supplying liquid under pressure to the aald 
grooves.—W. r. R. 

PorUatui Cement; Method of Ageing -. W. 0. Emory, ' 

CrawfordaviUe, Ind. U.S. Pat. 806,788, Leo. 12, im 
The method deaoribed for a^ing Portland Cemmi oonaiJita 
in s|>raying the heated clinker with a dlhite solution of • 
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carbonat /0 or hirurbonuU*, such a« ammonium bicarbonaUi, i 
and afterwari)8 (‘xposing it to tlio notion of rontainini^ 1 
a Inrgfi }»<»r('cnta/j:o of carbon <lioxid«, for oxamplo. by intro)- j 
dueling Htacik or kiln aanoa into the conveyor wbicli oarrioH ’ 
the froHlily-groinul ooincnt away from the gnn<ling j 
apiwiratuH.—W. (’. H. j 

J-’iiKNCn Patent. j 

Wotxl: VrnciHsiif hrifiinf - hj/ Prtlirnimiri/ Tnutirimt ' 

of the Snp. Soon'-to (Jiiicnanl ct I..OHtan<iic. Fr. l‘at. 
357.‘2'24. Aug. Its i\m. j 

By lliirt process fiVMbl\-sn\vn wimmI i.s pbn-ctl in a stovi*. S 
and Hubjecteii to tin* action ol live steam, with t!ie oliject ; 
of disHolving out the giiniiii> and rrsinoiiN Kiihstariees. and | 
removing them in llie cm lent of steam. 'I'lu* wviod is i 
afterwards lined m u drying chamber provided with n ‘ 
|K)werlul fan. and healei! with slimm, wliich may be made ' 
to pass on to tln‘ stove abov'e mention<‘d —\V. 0. Jl. 


X.~METALLURGY. I 

{(\)7}tiiinfd from page 27.) ! 

Orv Floiatio.) ; f^ht/sics o/ - - ,1. Swinbiii^ie and (1. j 

Rudorf. Proc. Faiftdii\ Soe., Dee.. llHlfi [Advance | 
Proofl. 

The flotation ot ores {esjiecially (be Broken Hill siilpbides), 
by whicli they me .sepaiuted Innii gmiL'iie. is earned mil 
by immersing thmti in dilute Hidplmne acid oi a strong 
solution of iK-id sodium snlplmle nt a tcm|s‘ruture between 
115’' and KXF (' Bubbles ot gas attm-h Iheniselves to the 
Hulphide partiele.s and flout lliem as a eolierent srnm to the 
surface, whilst theipiart/ am! olhei gangue rmiutins at the 
bottom. Tln' gas is mulonhti-dlv not hydrogen snljilndi*. 
but eai'hon dioxide, and the nuthois .suppose il to lie 
generated, not from <-Hk ile, lad troin enrbonales piodneed 
by flight weftlheiing of tin' ote.s dhey assume that the 
aUaehment of the gas-biibblcs to tin- parlii-h’s is the result 
of equilihnnm lietweeii two opposing fones— tin- adhesion 
between thepartn h' and the lupiid. whndi tends to viet the 
jarticle eom^iletelv, to redme the an'ii of eontael helweeii 
mbbloand paitn'le, and ultinialely to d<'1a<'h the bnlible ; 
and fbesurfai'e tension ot t lie Iniuid. wineh t(‘nd.s to ineludi^ 
bubble ami paitnie in ont' enelosing surface, to make lliut 
surface as aninll us possible, and liem*!' to pievi-nt separa¬ 
tion of bubl>l<* fiom paiiieli'. While Imlh forces are 
weakened hv risi* of lemu'intnn', adhesion falls otT u1 miieh 
theimiri'rapiil rale, so 1 lull a high teinjs'ralme is favom- 
able to llotatnm. Adhesion is lelntively much ntronger 
in the case of tlie gangin' than of flu- sutpludeH. Tin* 
adhesion of li<jinds to solids, and hence tlie readiness or 
otherwise of solids to he welttMl, is closely eonneeteil 
with the presence of an andilm smrounding them. 

—J. T. \). 

MfifdlifprovM Sjdnhldi of — bi/ J'Vo/fi* 

tion. A. K. fluntmglon Proe. Faradav Soe.. Dee., 
BIOS [Advanec Proof j. 

Tub carbon dioxide wliu-h thmts tlie sulphides in Broki-n 
Hill tailings (see ]»revious ahstriK-t) is not due to ealeiti- noi- 
to carbonates prislured by W4’atbeting of the on*, but to 
ferrouH and inanganiniH ^•a^bonales which e.Mst in the ore, 
and are not decoinposed by cold, but only by h‘>t dilute 
acid, Ore.H which Iiavi* been exiiausted of tln'se eun be 
readily fioaled by adiling these carbonates in their natural 
condition (Bidorite and rhodoehrrisite) to them and sub¬ 
mitting th(' mixture to the hot a<-id treatment. The 
flotation is not clue to eleetmstatie action, though, when 
carbon dioxide is generatwl in tins way the cseaiiing gas 
and the remaining liquid are oppusibdy charged. A e<*rtnin 
ratio bcitween ort' and gangue Hcenm rocpiisite. for certain 
blendoB very free from gangue. whicji cannot ho floated if 
treated alone, an' uaaily floated if prc'viously mixed with 
sand, while the flotation of other ores which an,' easily 
aeparated itt this way jh injured by farther ddution with 
gangue. % i« not concerned; for ores whioh 


have been thoroughly and completely wetted and denuded 
of any air'fiiin can yet Iw floated perfectly. The author 
conaidero that the are>a of contact between a gas bubble and 
a solid dejiendH on. and is inversely as the degree of wetting 
of the solid by the liquid concerned, the latter faidor being 
measured by the angle betwwn the solid and the liquid 
when the former is |)artiftUy immerHod. For a variety of 
sulphides this angle, in the (^ase of water or weak acid, 
lies l)otween 47“^ and whde quartz and magnetite are 
complcU'ly wetted. The less tlie wetting the greater force 
i.s required to detach the bubble. —J. T. D. 

Siem^n/t-Martiu Furnnrr; Trcnttnvnf of Fluid Pig-Iron in 

the. Jia/tir ——. C. Tiic-hmann. Stahl u. Kisen, 1905, 25, 

1337—1:140, and 1429—1437. 

1. (KridiNtuy Aciinn of the Furnace OancTf .—The ordinary 
Siemims-Martin process is uii oxidising one. It 
would be reiisonablo to assuiHe that the high temneraturo 
needed for its ojatration could only be attained by com- 
ilete eoinbustion and an oxidising flame, and ealeulaliona 
loin the results of ordinary ))rnctK'e show Ihis to b»* the case. 
1‘he following exam])h? shows the way in which the author 
makes his eaiculntion.s and gives data for siimlar ones;— 
Charge of fhOtiO kilos, of pig-iron and 13,120 kilos, of scrap ; 
tests taken w'hen melted, and four hours aft<T'waids: — 



1 

Si. , 

P. 

Mu. 


. . 1*120 

0-Bll 

0*04 

0*69 

'IVst Rt 10 am. 

. . . 0*00 

O-llO 

0*01 

0*’25 




o*o:i 

u*:}4 

Ovy«cii rc<iuircil, kibis. 

.1 

jyo*o 

7*0 

]9'4 


I Iron was also oxidised. The oxygen needet! lor this can 
he found if the ipiantity and composition of the slag are 
• known, and tlie ipianlitv of slag «:un hi* ealeulati-d from the 
silica in it. I'Ih'ic went into the slag, silica from :—(I.) 'I'ho 
; metal, 19feHxO*K9-. ITo-l kilos, of silicon, or ,374 kilos, of 
! sdiea. (2.) The limestone, 11 X 1 *B.'> lOkdoH. (3.) The 
I basic Iming »ind the slriM tiin' of the fiirnai'c -tlie former, 

; cideidaloil from the ihilomite requin^il (3*5 ])er cent, of the 
' output of steel), and assumeil to he regular over the time 
of the otmiivlum, luimunleil to 0‘13B kilo per minute, and 
th(* latter, taken siimlaily from tlie eonsunn)tK>u oi material 
I for furnace repairs, to ()'I23 kilo, per minute (the eorres- 
i ponding figures for the pnx-esH with pig-iron and ore were 
' 9*2 and DO kilo, per minute lespeeiively). The total 
■ silica from all these sources amounted in the four hours in 
i question to 455 kilos. ; and the is'ceentagi's of silica and 
1 of iron 111 the slag hi'ing 2.S niul 9*‘2:i. the amount of 
' oxy'gen eombined with tlu' iron na ferrous oxide wiw 

kilos The total amount <)f oxygen 

j provided by the furnaeo was thiTcforo 558*1 kilos., or 
j 2*33 kilos. |H?r mmiite Similar calculation for the 37 
niinutes to the eml of the operation gave for that jH'riiKl 
; D5 kilos, per minuie. 'J'lie calculated amount of slag was 
1995 kilos., and tliat ai’tually weigh««l was 1983 kilos. 

^ Si/nilar cftlcijlations gavi' lor the melting of a cliarge of 
10.755 kilos, of pig-irim and 1538 oi limestone, an oxygen 
supjily of 0-55 kilo. i»er minute, and for (lie first 105 
minute.H of the working off of a charge of 19,705 kiloa. of 
i fluid piguron by ex|Hj»iire to the flame alone, an oxygon 
supply of 2*43 kilos. |H r minute. 

2. Oxidation by Iron Otr.—It is usually ns.sumed tliat 
in the working of the ordinary furnace, oidy a sinall jiro- 
portion of the metal in the added ore is redm ed and found 
: m the metallic product, while with thi' Talbot proeesa 
from 50 to ‘.H) ]iei cent, of it is thus recovorect 'I'he aullior 
gives details of the working of a charge of lOOff kilos, ot 
limestone and 3275 kdos. ot Krivoi-Rogor ore, containing 
i 55*51 T>of or 2182 kilos, of iron, on which were 

i poured 20.300 kilos, ol fluid pig-iron. After 190 minutes 
' the reaction was over,and the slag (calculated as above) con¬ 
tained 318 kilos, of iron, »o that JHW kilos., or 85 pi^r cent, 
of that contained in the ore, had gone into the bath. 
Further additions of 819 kilos, and 81 kilos, of ore were 
made, and the operation was finished in 110 niinutos more. 
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after adding JOO kilos, of spieml and 246 kilos, of ferro¬ 
manganese. The slag now omy contained 294 kilos, of 
iron, HO tliat the whole of the iron in the lator additions 
of ore had gone into the batli; or 80 per cent, of the whole 
amount in the ore was rtM.lneed an<i recovered. The 
oxygen-consumption during the first 190 iniuutca was 
1164 kuoH. for the oxidation of the impurities removed 
from the metal (0 314. Si (i-70. P0 I2, Mn 1-57 jK'r cent.), 
and JOO kilos, to oxidise the iron m the slag—total, 125-1 
kilos. The amount- loniHined in the added ore was 
033 kilos. ; so that 321 kilos., or 1-tiy kilos |h.t minute, 
were contribuU'd hy the furnace gases. The corresponding 
figure during the rest ol tie* operation was 1*83 kilos. ]K’r 
niimite. It apm'Hrs, tluui. tliat no reduction of tlie ore 
can he cffecltai by the furnaf'e-gnses themHclvea, the efTect 
of which i.H to oxiilise I'lin'lly t lu- iron, as the prcjKjntleratiiig 
and most accessible constituent : and this iii turn is 
reduced from the slag hy tin* impurities in the ])ig-iron. 
The latter {-an only act, how»:vnr. when tin* bath is com¬ 
pletely fused ; and thi* wln»le oporution from beginning 
to end ootiMsIs. in the author's view, of oxidation of the 
impiiritie.H l)y iron oxides in the slag, whether these iron 
oxides result from the solution in the slag of added oro 
or of oxide forriUMl from the iron hy the action of the 
furnace gases, '(’his view is Ijorne t)iit hy figures given hy 
Karla >rd in iHKt), in winch llie iron oxide in tlie slag rose to 
over h.‘l |x‘r cent during the fu.sion ot the ]Mg-ir<m, and, 
after C'oni))lele fusKm, fell till the earhon was icduced to 
0*07 J>er <-ent.. when the .slag eontained 5*45 per cent, of j 
iron, then rose slowly to tin* cm) ot tlic ojieration when tlio | 
normal ligure ol 9-Hg p(*r I'cnt. ot iron was roa<‘lieil. 

3. ({(odioihs aj Ftntf Oxidt' v'lfh thr Impurities of | 
Piij-Irop. -Ixnlchni tirsl gav<* figures showing (he , 
amounts of iron i<*dnce<l from fernuis nxidr hy 1 kdo. 
of each of tlic inipunlie.s of ]ng-iion. and the hcat-cvnlntioii 
aecoinpunying the reaction, hut he should ha\e pro- 
ceedeil from ferric oxide or magnetu oxide, ami he did 
not tafui ai’coiinl of tin* tornuition from silica ami plios- 
jihoric anhyilrido o| silicates and ^iliosptiateK respi’ctivi’iv. 
The aiilhor has recalculyled these ligurr'h. and also the 
amount of heat m-i'dcd to lu'tit ii)) the firine o.xidr* rcijuiied 
ill each case, on the UHsuniptions tluil the finhl pig.iron 
i.s at 12o(r and tlie ore at ()•' and that the specilie 
heat and latent heat ot tusion of (lui ore are U*19 and I 
fit) respeelivcly 'I’lie resultH are as follow's ; — 


.Substance, 

1 kilo ol. 

j j 

\ Heat 1 
1 c‘volsetl ' 

1 

I’ro(iin*t. 

1 Ferric 
! Oxide 
needed. 

Heat 
absorbed 
by Ferric 
O.Mdc 

1 Kelt 
heat 

1 result. 

Hilicoii. 

(’i4l<»rles 

i 

Kile'4 



+ :ir.:ie 

Fe,.SiC>, 

7-tyj 

21111 

-I-14;U» 


■fiisao ; 

KeSiO., 

6-72 

_ 


Maiigaiu'sc 

-i-r>n 2 « ' 

Ain ..SiO^ 




Phospliorus 

-f .MIK 1 

MnO 

0-»7 

2117 


+ H7M 1 


«*8H 


Carbon .... 

-t- lOlia 


7-74 


' —1202 

' - 1 

CO 

1 

1 .1-44 

1 

1276 

—4406 


I 


'I he liguri's aie, ui course. <udy lougli approxiinations. ' 
hut tlicy show that the reuctioiih of silicon and manganese j 
are strongly I'xolliernm*. and lluit of carbon strongly ' 
endolherniic. while that of phos])honis, exothermic in I 
itself. V"'t low'i'iH the teinpi^raftin* of tin* hath il the oxide j 
reijuiicd lor il. iian to hr* healed up. In an ex]icriim‘nt in I 
which lO.'KM) Ivdos. of pig iron were itK'lted willi 2.328 ' 
kilos, td liiucMlom*. and 2t)32 kiios. of ot(^ were tlieu { 
Buddi'uly adtled. the rear tion was very rapii] ; after 39 I 
minutes the hath loamed mid the slag rose to the level of ' 
the doors, and ni ten minutes more tlio ore had eonipJetcly i 
di«a])pear(.*d. wlnJst sam|»les showed that the carbon, 
silicon, manganese, and jiliosjihorus had lieon reduced 
from 1*33, 2*71, and (V]2 to 314. t)*02. 0*33, and 

0*01 per cent. 'J’!,e roactiori had; witltont doubt, raioed 
the iemi>eratiire of the hath, for the fiirnaco gases them¬ 
selves would not so rapidly have molted and completed 
of such a large quantity of ore. Ksperimonta 
with fiuid pig.jron showed that the removal of silicon 
ntonganeso ai.d phosphorus is oxtromoly rapid^59tf 
kilos, of oro w'cre spread on the fumaue bottom, then 


two ladles of ton tons each of fluid pig-iron were poured in 
as follows:— 


1 

1 SI. 

Un. 

1 >'• 

1 

4b a«ni. to 4h 38m, 10 toiiB con- 1 





tniniiiK . 1 

1 -ei 

2-73 

1 0*27 

4>00 

4h. 46ni .. sninpht contained . 1 

4h. .'>8111 to Dll. Ooi , 10 tons ('Oil- j 

0-04 

0*24 

O'OS 

H*42 

tnining . i 

1'63 

2*80 

0*27 

4*00 

Htn . sample cuatamed . j 

0-04 

0-41 

O'OH 

3-47 


I It appears, tlien, tliat the exathormii' reaetions occur 
! first, and that the speed of reaction is Riinitar to that 
j fouml in oidinary H«|uenuH solutionH, i.e., the reaction 
I ocetirs jiraoticnlly as ia]»Rlly as mixture of the roaoting 
i solutions can bn idTecltKl. Here, tlie mixture is not nearly 
I se perlect as tlial hetweiui two Injiiids, one reacting sub- 
I stance biung to start with solid, but tlie retanlation <lue 
i to tins IS C(>nipensat<*d hy the high temperature. 

4. J'J.rpcriuinifM without the, aul of Fmnafc. Ihat ,—Krom 
the above it would Hoem that the removal of silicon, 
niangancHo. ami (ihosplionis might he efleeted without 
the aid of the funuu'e, and i^xpenmeiila showed that when 
ore was jilai etl m the transport ladle used to carry the 
iron from the hlast-furnaco to the Simneiis-Martin fiirnooe, 
and fluid pijf-iron j»oured upon it, a small amount of slag 
soon fornieri, and then reaction act in aiul became con¬ 
tinuously more rapid, lieing coutrollahio by slackening 
or <juickemng the iron- Kn|iply. In one sueh t*x(lorimont 
tlie silicon, rnanganesi', jiliosphonis and carbon wereo 
leduciHl from a-hO. 9-88. 9-40, 3-93 to 0-42, 9*33. 0*30, 
3*74 js'i* cent. ; amt of the iron of the ore. 37*2 jht cent, 
went int(* the metal. tM) ]M‘r cent, went ns ferrous oxide into 
the sloi*. and 2*8 jwi cent, reitiained oh ferric oxide, 
t’alciilution of the heat result showed that (if the CHtiiriataa 
for spi'citic lieatK of iron and slag be correct) the tem- 
peratnri' rose during the operation bv 126" (j. Thia 
«‘xpermumt was carried out in an aeid-hiied ladle, yot a 
not«l)le oxidation and removal of phos]ilu)njH occiirrod. 
A similar exjM'rimcnt in a haHic imed Siernens-MartiD 
furnace with the gas siiut olT, showetl a reduction of phoH- 
plioruK from 9*3h In llu* original metal to 9*14 immediately 
after pooling in the cJiaigc, and to 0*09 after ten mioutea 
inor<5, 

6 . '/'he Function of thr Ftirtwcr. —'I’his would appear, 
l lieti, to he to furni.sh tlio liigh teinjK'raturo heat needed for 
till* separation of the i;arbon. But it is probably not 
desirable to remove tht* other impurities separately outside 
the fiimnee. for not only <jo(*H their removal imjKNie no 
hurdon on the furnmn', hut the lieat evolution thereby 
caus(‘d favours and renderH more rapid the removal of 
the <*arh«m. Moreover, silica is needed to bring the ferric 
oxide into Koluljon, and hence an iron with 1—1*26 mr 
cent, of sili<*on is most Huitahle in the fumoco. The 
added lime si'rves iii duo course to Hubstitiito the ferrous 
oxitle III the slag, and render it available for tho oxidation 
of th<* earhon. and (he rate at which a lime-ferroua oxido- 
silica slag will dissolve ferric oxirle and that at which 
carbon will reduce tin* dissolved oxide balance one another 
m the furnace, so that while the carbon is being ateatUly 
reniovc'd the iron-c’ontcnt of the slag remains constant. 

9. Jnfliirvre of the Impurities on the UetU needed in the 
FrorcMM. —'I'lie highest. temjHTaturo in the furnace n 
estimatcil i>y difiorent anlhoritics »fc from 1718" to 1788® 
(’., that of tile linish<*<l steel at discharge from 1480® to 
ir>8(r ('. Assuming J2(Kf C. as Hie teinporatiire of tho 
entering fluid pig-iron, and the sinvifie heals of iron and 
of slag as 9*21 and 1^ times that figure, we find that to 
raise the t^unjK'raturo of iron and slag from that of the 
entering pig-iron to that of tho linishwl steel w© noed 
100 caioricM jier kilo, of iron and 150 iior kilo, of slag. 
The limestone for tho slag reipures |H<r kilo., for heating 
to 1200®(’..dissociation, and fusion, 716 calories per kilo.; 

1 kilo, of silieu inthe^HgnupiinngfforOajtSiO^) h* 46kilos, 
of Hmeatono. Cali ulations on similar lines to those above,, 
but taking account in the case of each ooastitueot of tW 
beat coquirod for the equivalent amount of liroestoae*. 
show as follows tho etfeota in the furnace s—« 
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• IHffc'rf*nee hi»l.M'ei*n niuoiint of n'llncefl iron ailded to nirlul 
and amounl of ronsdtiient reniovi’d 


From IIk'HO fi^juroH the ii'huII.s of .any /.'ivrii 

iron in thi* lurnuco ran ho 'riinH, KKi kilo-<. 

of metal cotitainmj' I*0Jh <)'14, 1*82. ami 4-21 |M'r oont of 
ailicim. phimplioniK. manuaiK'.se aiul enrlion reK])(H‘tivi'l\, 
roquiro kilost. of ferrn- oxkIc. oi‘ ‘J.'hod Jalos. of on* 

foutainiiijf llK-9 per oeiit. of fiTrir oxnlo nmi 1 i«‘f oont. of 
«i.Uea. 'J’he K]aj( form'd will woij/li IK'23 kilfw., and (ho 
mldition to the inotid will ho (l-Nj Kilos., wlnlo tlio hoal 
required wdl he 22.378 oaloiios (not Hiolndni.'' that for 
raiain^ the femporatnro of the molul). 'Plus works oul- 
to 209 oal. per kilo, of linishod hUh'I, or. adiiiim the Innit 
noedtvl to ruiKo (hH2 kilos, of iron fiom O' and 100 kilos, 
from 1200 ' lo the fin.il temporal me, .32r» ifal. ]Kir kdo. 
■of HtlH‘i. 

7. K.ra)iif)h‘K from Pni>'ficc —'Phe diflioulty in jiriioiioo 
with tlie Hind jiig-iron riro'o.ss is in aMoertainini.f the coin- 
poHition of the iron. There is no tinio for analysis, and 
the only plan is to keep fhe on* well under file nocossarv 
quantity at liisf, ami add nioro as peiitiind. Usin^ the 
mctftl and ore inentnmed immedmlely ahovo, 2330 kilo.s. 
of litnestono ami .'">720 of ore were n.sed. 330 kilos, and IHO 
kilos, of ore heiiiK added Inter. 'Tin! metal used was 
'26,200 kilos, of the fluid piK-tnm and 200 kiio.s. of 80 pur 
cent. ferroimin^ianeHi*. 'Phe steel eonlained 0*00, 0*{I2, 0*7 J. 
O'OO jwreent. ofsilieon. jihosplionis, inainjaneso and earlion 
•roHlMM'tivoly. 'Phe ore usi-d was 23*00 pi!|- eent. of l.he 
metal chni'ifed. while 23'o0 pur eent. was ualnilaleil. 
Tho slog (caletilaUKl as before from the sdica. eliar^ed) 
weighed 18*33 jm'P cent, of fhe metal, atfainsl 18*23 in the 
former ealeulution. The iron redii»'<«l and recoverisi was 
1i8*7 per cent, of that in tlie ore. or 3K30 kilos. ; and 1000 
kilos, of impurities were removed from tlie pig-iron, so 
that the metal gained 1030 kilos., or 7*3 per cent., against 
■6*82 |M»r (!ent. ealcnlated. The ealculaled resulls. Iheie- 
foro, are well liorne out by practice. 

8. Heat coiHfKirtMOii. of Srrofi and Orv ^irocruMs. —'Phe 
charge uist referred to and tlie scrap cliarge <lcsenhed 
•eariv in t.iio jiapcr were conipanai as to llie qnantitios of 
heat mdindly in tlie products, tliose yielded l)y the rc- 
Aotions in t!ie process, and hence by difYereiice those 
supplied by tho furiiai*c. In the scrap piocess. l0.2Ht 
kiloa. of steel were produced with a lieal-Hii|>p)y from 
tho furnio'e of 318 i-als. per kih>. ; in the oro pnxa'Hs, 
28,330 kilo.s., with a lieat supply of 320 eals. ]>er kilo.- 
Almost identical with tlie oth«*r. Jiut the uctiml yield ot 
the fnrnnoo was nmcli higher in the second case, b>r. the 
pig-iron Iming fluid to start with, (he (imc was relatively 
shorter. 1’he scrap )>ro<*ess lusted 277 iiiinutes, or yielded 
70 kilos. f)OP minute ; the other lasted 3(H) minutes, or 
yioldud 94 kilos. jK*r niiniHe. Fven flioiigh it be assumed 
that tho hoal-contont of tlie flui<l pig-iron to start witli 
wua 285 cal., instead of 250 as assumed in tho ealeidations. 
tho ntJlisatian of the fumuee heat would still ap(>eat'to 
ho InittiT in that process than in the wrap process in the 
pro|K)rfioA of 27*7 (o 22*2; and tho author br*lieves tlie 
reasons to l>e (I) tliat tlio furnaces are less cooled in the 
•ore proooas, and the perfect eonibuslton of the gases less 
interrupted; (2) that throughout the ore proci'ss tho 
bath is iu constant agitation, ensurmg a more thorough 
absorption of heat; (3) that this heat does not simply 
produce rise of tom|)craturo, but is ^bsorlxid in quudvoiiing 
idle carbon removal, and the tcmiKiraturo gradually 
rises aa tho carbon disappoBkTS ; tlieni is no fear of over- 
imating as long as both carbon and ore exist. 

The same Siomens-Martin furnaoe, which gave a monthly 


I production of 1600 tons with the scrap process, is now 
I giving 3000 tons with the fluid pig*iron and oro process, 

; and the yield is still improving. The author considers, 
therefore, that the ordinary basic Siemens-Martin furnace 
' IS capable of giving ipiite as good rc-siiUs ftx are claimed 
j for the TailHit or the Bertrand Tliiel prncess.—J. T* 1^* 

i iVaHi-Furnnee; (Piscm of - -, duriny occ.nrrpncc of 

' l:^cii(folds in Ihr Furnace Throat. 1*1. Kiavnik. Slalil 
u. Kison, 1905, 25, 1437—1139. 

Tut: author llndn that HcalTolds are indicated in gus- 
sami>le8 taken at the fiirnaee-thiont. by (I) nil increaHii 
m oxygen ; (2) great variations in eaibon mniioxide and 
; ilioxide; (3) the appearance of lieav\ hvilrocarhons. 

'llie high ovvgen-eoiUont prolinbly iinses from jxirtious 
of tho bbmt lindmg their way (hroiigh the sintered 
nmsH W’ltluiut action. 1'lie vnriHlionw m tho oxides of 
earlxm ariKo from irregnlariUes in the reducliun proeens ; 
iind tho carbon monoxide is ])robahly jirodiieed by tho 
^ reaction of th<‘ dioxide on the earbon-dust tormcid at sueli 
! timcH. Tlie same enrhon-dusi, togethiT witli livdrogcn 
^ from the moist lire in the bhist, the ore. and Ihc.^ coke, 

' may produce the livdroearbnns Kccgular aiialvHi.s of 
: tho fiimace-gaHcH will at once indicate* iriegularities m 
, the working of the furnace, and probably allow of fore- 
i casting the possibio ocourreiice of e.xplosioiis —J. 3’. I). 

Platinum ; Suldimaflon of - (nlow its Mr!t}Ufj Point. 

A. (Juntz and H. Baasett, Jun. Hull. Soc. (.'bnii., 1905, 
38. 1300 - J3(J8. 

\ OUFY cTystalline depo.sit, wh'ch had formed on the 
carbon in an ele(*trH! furnace which was Incited by 
platinum wire, was found lo eonsist of i>nre platinum : 
Hinee thc! t<imp<*ratlire ol fhe fuiimci' varied between l(MX)* 
an<i 1300" C.. Hiibliinnlion liad ocrurred. The rate of loss 
for a 0-3 mm. diameter platinum w'in* wa.s about one- 
; tenthoiisHiidth of j|s weiglit p«*r hour. —'i’. F'. H. 

Plalnuini Uarc; Itcfxiininj -. K. J. Sw'i'etland. 

Fng. and Mining J., 1905, 80, 1103. 

For repairing plalinum ware by \v<‘ldnig. the author uses 
; a block or anvil prepared by mixing plaster of Hans and 
powdered puniic*e stone into a still paste with water aivl 
moulding it into thc ilesired form. 'Phe article to Ik* 
re])aire<l is plac;ed over tlie block and the l•leanetl surfaces 
of the pieces of metal to be welded an^ healed to incan- 
<leHeonee and gently liammeriMl togetlior .—A S 

i Aluminium (tu4 itf : AnahtMixof - (J Formentk 

I X.Kril., page J)2. 

Mineral ludu.stn/ of AV/c Zrahnid. Hd. of Trade .J., ,Jan. 4, 

, ' 1900. 

Tub following partieularM regarding gold and other 
minernls in Xew /ealnn<i arc takem from ilie recently- 
iHHUod report of (he Oepart inenl of Mines for 1904 

'Fhe. return ot gold ex))orle<l for 1904 sliows a falliiig-off 
ill value fas uonipartHl with that of the jinwioiis year) of 
£50,330, tlm ligures being £l,987.5(jl for 1904, a.s against 
£2.037.831 for 1903. 

iSckcdifr IS being worked in the vicinity of Marrac^'H and 
Mount Highluy in Otago. As the ilemand for sclieelito 
containing not less than (lO per cent, of tungstic acid is 
steadily uiereasing, and much gnuifer ipiantities (han 
have liitiierto been availalile are now being inquired for, 
(he matter is receiving greater attention in the district, 
and it appears more tlian probable that the export of 
tins mineral will show a diM'ided inorcase within the next 
few years. 

iSmall <|uantitic8 of fduiinnm are obtained at the Round 
Hill (told Mining (knnpan^'s works at Bound Ifill, South 
Land. A little is also reported as being present iu the 
wash at the Takaka Hydraulic Claim, hut up to the present 
no attempt has been made to save it commoreially. 

Hematite, paint is made from the iron ores of Bara para. 

, and also at Thames. The crude rninoral is also supplied 
from a deposit at one of the South l^nd lignite iniiies for 
use as a pigment foe ouioiiring papur at the Mataura Paper 
1 Mills. 

The rock-phoaphatc deposits near Milton. Otago, are 
I being worked and the stone, after oaluination, is treated 
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at the Rurn8ii]e Cheniical Workn and put on the market aa 
a fertiliaer. 

Copper. —'J'he MiinTal Bolt C<»p]H>r Mining Co, Lt<l, 
oommonoed oporntionH upon lire Anist'od Valli^y aeotion 
of their properly in Jnn.. JH04. So far mh can l>e judgpii 
at prownt they should have no trouble in inainlHinnig n 
fair grade of output, as assays range from 5 to ‘Jt* jH'r eent. 
of oopiKT, an<t the <»n‘ bodies aie trom ‘2 ft. to 10 ft. wide 
Depo.sits of eopper ore are knf»w'n to exist at sevc'inl 
plnci‘S in both IslniKlH, but Ibi'ir e.xtiuit. and value aie, 
generally speaking, as yet unpn*ved. .\ symlieatt' has 
bt^en lormed for tlie piil })ose of e.voloiting the ileposits at 
Moke Oeek. near QueenMti>wn, Otago 

I’eirfArum ■ -A borehole ban bet‘n pul down at Mofiiron, 
near New IMynioutb lbeakvva5<T. to a (b'plli of 21tltMt 
[{(‘fore r(‘n(-bing tins depth a biowei of natuial gas and 
water was met with, and later <ni tin- siiala di dled lliiou;di 
gavi‘ evjden<-e of tlie gtoimd emrymg eiiide j>etnpleuni to 
some extent. ('!’ B | 

Miiifiul K.vp<ir1-'- {nuu /iimi! ltd (.t Tnitle .1 , Jan. II, 

niot>. 

7’iiK folb»wing t.dib' sliowing tin* e.\|)oi(t; ol njineral.v Imuii 
B razil dining tiu ,>e/n.s l!M»2—4 j.s lak<-ii tioio (lie 

•“ Brazilian Bevn u ” of iJee. T) last : - 
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1'hk f(dlo\ving labk% Munpiled by the (Jovernnirnt 
geologist., shows, as tar as ean be as< iTlami'd, tlie «(iiiiii 
tilii'S and values of inelal.s and imneijils piodurctl in 
'raHiiiania in the (pjarleis ending March 31 and Jiiiu' 30. 
1005 ; 


must 1 m’ Kent. The charge is 2 dole, per sample of 
150 grins., or 5 dola. for throe sanijiles of the same weight. 

IT.U.l 


Mincml rioduction of Holy. Kng. and Mining J., Dee, 23, 
'1005. 

Rasskuna Minkk.4h1.v pnbli.shes the following statistic.s of 
nimeral and metui proiliu tion ot Italy for 1003 and 1904. 
J'hi' ijimiitilies are in inoliiu lon.s unless otherwise 
Hpeeitifal . — 
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The total value of the 1901 oiilpnl was 201,472.103 lire 
(£l.77H.HSb), an inereaHe ol 20.709,05*.) lire ovi‘r that of the 
prt'vnm.v year. [T.K.J 
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• tnehidirig gold confmned in blister copper uml silver lead 
t VuJiie of gold conf.i'nte (li'iliu’fed. 

IT.K.I 


Irov lirtUings ; Staitdardifud Cast -. Ainer. Foundry 

men'b Assoc., Dec. ‘26, 190?> 

Tjik Standardising Biiieau of the’American Foundrynicn’s 
AsHociation has licen taken over by the (lovernment, and 
the st.andardiHed dnllings of cast iron are now to bo 
obtained from the Bureau v( Standards of the Department 
of Coninierce and Igibour, Washington, where all orders 


bullion. 

KnoLIHH J’ATEN'J’H. 

/ro)i Oi'idv ; PrrfMtDug - for Trvuiinent in Furnaces. 

U. Wedge, Ardmore, Pa., U.S.A. Kng. Pats. 16,^32 
and lti.233, Aug. 0, J906. 

Skk l.kS. Pats. 804,902 and 804,903 of 1005 ; this J., 1905, 
1310.—3*. F. Jk ^ 

Irtm Chtdi'; Preparing - for TrctUimnl m Furnaces, 

V. Werlge, Ardmore, Pn., U.S.A. Eug. Pat. 10.234, 
Aug. 9, 1005. 

See U.S. Pat. 800,098 of J 005; this J.. 1006.1113.—T.F.B. 
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• IHffc'rf*nee hi»l.M'ei*n niuoiint of n'llncefl iron ailded to nirlul 
and amounl of ronsdtiient reniovi’d 


From IIk'HO fi^juroH the ii'huII.s of .any /.'ivrii 

iron in thi* lurnuco ran ho 'riinH, KKi kilo-<. 

of metal cotitainmj' I*0Jh <)'14, 1*82. ami 4-21 |M'r oont of 
ailicim. phimplioniK. manuaiK'.se aiul enrlion reK])(H‘tivi'l\, 
roquiro kilost. of ferrn- oxkIc. oi‘ ‘J.'hod Jalos. of on* 

foutainiiijf llK-9 per oeiit. of fiTrir oxnlo nmi 1 i«‘f oont. of 
«i.Uea. 'J’he K]aj( form'd will woij/li IK'23 kilfw., and (ho 
mldition to the inotid will ho (l-Nj Kilos., wlnlo tlio hoal 
required wdl he 22.378 oaloiios (not Hiolndni.'' that for 
raiain^ the femporatnro of the molul). 'Plus works oul- 
to 209 oal. per kilo, of linishod hUh'I, or. adiiiim the Innit 
noedtvl to ruiKo (hH2 kilos, of iron fiom O' and 100 kilos, 
from 1200 ' lo the fin.il temporal me, .32r» ifal. ]Kir kdo. 
■of HtlH‘i. 

7. K.ra)iif)h‘K from Pni>'ficc —'Phe diflioulty in jiriioiioo 
with tlie Hind jiig-iron riro'o.ss is in aMoertainini.f the coin- 
poHition of the iron. There is no tinio for analysis, and 
the only plan is to keep fhe on* well under file nocossarv 
quantity at liisf, ami add nioro as peiitiind. Usin^ the 
mctftl and ore inentnmed immedmlely ahovo, 2330 kilo.s. 
of litnestono ami .'">720 of ore were n.sed. 330 kilos, and IHO 
kilos, of ore heiiiK added Inter. 'Tin! metal used was 
'26,200 kilos, of the fluid piK-tnm and 200 kiio.s. of 80 pur 
cent. ferroimin^ianeHi*. 'Phe steel eonlained 0*00, 0*{I2, 0*7 J. 
O'OO jwreent. ofsilieon. jihosplionis, inainjaneso and earlion 
•roHlMM'tivoly. 'Phe ore usi-d was 23*00 pi!|- eent. of l.he 
metal chni'ifed. while 23'o0 pur eent. was ualnilaleil. 
Tho slog (caletilaUKl as before from the sdica. eliar^ed) 
weighed 18*33 jm'P cent, of fhe metal, atfainsl 18*23 in the 
former ealeulution. The iron redii»'<«l and recoverisi was 
1i8*7 per cent, of that in tlie ore. or 3K30 kilos. ; and 1000 
kilos, of impurities were removed from tlie pig-iron, so 
that the metal gained 1030 kilos., or 7*3 per cent., against 
■6*82 |M»r (!ent. ealcnlated. The ealculaled resulls. Iheie- 
foro, are well liorne out by practice. 

8. Heat coiHfKirtMOii. of Srrofi and Orv ^irocruMs. —'Phe 
charge uist referred to and tlie scrap cliarge <lcsenhed 
•eariv in t.iio jiapcr were conipanai as to llie qnantitios of 
heat mdindly in tlie products, tliose yielded l)y the rc- 
Aotions in t!ie process, and hence by difYereiice those 
supplied by tho furiiai*c. In the scrap piocess. l0.2Ht 
kiloa. of steel were produced with a lieal-Hii|>p)y from 
tho furnio'e of 318 i-als. per kih>. ; in the oro pnxa'Hs, 
28,330 kilo.s., with a lieat supply of 320 eals. ]>er kilo.- 
Almost identical with tlie oth«*r. Jiut the uctiml yield ot 
the fnrnnoo was nmcli higher in the second case, b>r. the 
pig-iron Iming fluid to start with, (he (imc was relatively 
shorter. 1’he scrap )>ro<*ess lusted 277 iiiinutes, or yielded 
70 kilos. f)OP minute ; the other lasted 3(H) minutes, or 
yioldud 94 kilos. jK*r niiniHe. Fven flioiigh it be assumed 
that tho hoal-contont of tlie flui<l pig-iron to start witli 
wua 285 cal., instead of 250 as assumed in tho ealeidations. 
tho ntJlisatian of the fumuee heat would still ap(>eat'to 
ho InittiT in that process than in the wrap process in the 
pro|K)rfioA of 27*7 (o 22*2; and tho author br*lieves tlie 
reasons to l>e (I) tliat tlio furnaces are less cooled in the 
•ore proooas, and the perfect eonibuslton of the gases less 
interrupted; (2) that throughout the ore proci'ss tho 
bath is iu constant agitation, ensurmg a more thorough 
absorption of heat; (3) that this heat does not simply 
produce rise of tom|)craturo, but is ^bsorlxid in quudvoiiing 
idle carbon removal, and the tcmiKiraturo gradually 
rises aa tho carbon disappoBkTS ; tlieni is no fear of over- 
imating as long as both carbon and ore exist. 

The same Siomens-Martin furnaoe, which gave a monthly 


I production of 1600 tons with the scrap process, is now 
I giving 3000 tons with the fluid pig*iron and oro process, 

; and the yield is still improving. The author considers, 
therefore, that the ordinary basic Siemens-Martin furnace 
' IS capable of giving ipiite as good rc-siiUs ftx are claimed 
j for the TailHit or the Bertrand Tliiel prncess.—J. T* 1^* 

i iVaHi-Furnnee; (Piscm of - -, duriny occ.nrrpncc of 

' l:^cii(folds in Ihr Furnace Throat. 1*1. Kiavnik. Slalil 
u. Kison, 1905, 25, 1437—1139. 

Tut: author llndn that HcalTolds are indicated in gus- 
sami>le8 taken at the fiirnaee-thiont. by (I) nil increaHii 
m oxygen ; (2) great variations in eaibon mniioxide and 
; ilioxide; (3) the appearance of lieav\ hvilrocarhons. 

'llie high ovvgen-eoiUont prolinbly iinses from jxirtious 
of tho bbmt lindmg their way (hroiigh the sintered 
nmsH W’ltluiut action. 1'lie vnriHlionw m tho oxides of 
earlxm ariKo from irregnlariUes in the reducliun proeens ; 
iind tho carbon monoxide is ])robahly jirodiieed by tho 
^ reaction of th<‘ dioxide on the earbon-dust tormcid at sueli 
! timcH. Tlie same enrhon-dusi, togethiT witli livdrogcn 
^ from the moist lire in the bhist, the ore. and Ihc.^ coke, 

' may produce the livdroearbnns Kccgular aiialvHi.s of 
: tho fiimace-gaHcH will at once indicate* iriegularities m 
, the working of the furnace, and probably allow of fore- 
i casting the possibio ocourreiice of e.xplosioiis —J. 3’. I). 

Platinum ; Suldimaflon of - (nlow its Mr!t}Ufj Point. 

A. (Juntz and H. Baasett, Jun. Hull. Soc. (.'bnii., 1905, 
38. 1300 - J3(J8. 

\ OUFY cTystalline depo.sit, wh'ch had formed on the 
carbon in an ele(*trH! furnace which was Incited by 
platinum wire, was found lo eonsist of i>nre platinum : 
Hinee thc! t<imp<*ratlire ol fhe fuiimci' varied between l(MX)* 
an<i 1300" C.. Hiibliinnlion liad ocrurred. The rate of loss 
for a 0-3 mm. diameter platinum w'in* wa.s about one- 
; tenthoiisHiidth of j|s weiglit p«*r hour. —'i’. F'. H. 

Plalnuini Uarc; Itcfxiininj -. K. J. Sw'i'etland. 

Fng. and Mining J., 1905, 80, 1103. 

For repairing plalinum ware by \v<‘ldnig. the author uses 
; a block or anvil prepared by mixing plaster of Hans and 
powdered puniic*e stone into a still paste with water aivl 
moulding it into thc ilesired form. 'Phe article to Ik* 
re])aire<l is plac;ed over tlie block and the l•leanetl surfaces 
of the pieces of metal to be welded an^ healed to incan- 
<leHeonee and gently liammeriMl togetlior .—A S 

i Aluminium (tu4 itf : AnahtMixof - (J Formentk 

I X.Kril., page J)2. 

Mineral ludu.stn/ of AV/c Zrahnid. Hd. of Trade .J., ,Jan. 4, 

, ' 1900. 

Tub following partieularM regarding gold and other 
minernls in Xew /ealnn<i arc takem from ilie recently- 
iHHUod report of (he Oepart inenl of Mines for 1904 

'Fhe. return ot gold ex))orle<l for 1904 sliows a falliiig-off 
ill value fas uonipartHl with that of the jinwioiis year) of 
£50,330, tlm ligures being £l,987.5(jl for 1904, a.s against 
£2.037.831 for 1903. 

iSckcdifr IS being worked in the vicinity of Marrac^'H and 
Mount Highluy in Otago. As the ilemand for sclieelito 
containing not less than (lO per cent, of tungstic acid is 
steadily uiereasing, and much gnuifer ipiantities (han 
have liitiierto been availalile are now being inquired for, 
(he matter is receiving greater attention in the district, 
and it appears more tlian probable that the export of 
tins mineral will show a diM'ided inorcase within the next 
few years. 

iSmall <|uantitic8 of fduiinnm are obtained at the Round 
Hill (told Mining (knnpan^'s works at Bound Ifill, South 
Land. A little is also reported as being present iu the 
wash at the Takaka Hydraulic Claim, hut up to the present 
no attempt has been made to save it commoreially. 

Hematite, paint is made from the iron ores of Bara para. 

, and also at Thames. The crude rninoral is also supplied 
from a deposit at one of the South l^nd lignite iniiies for 
use as a pigment foe ouioiiring papur at the Mataura Paper 
1 Mills. 

The rock-phoaphatc deposits near Milton. Otago, are 
I being worked and the stone, after oaluination, is treated 
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roundod by a ootton fabric. The eioctnlyto mnst Ixi [ 
coiuitantly circulated aud alwaya kept acid with carbonic i 
acid, oa otherwiae the anode lioooniea coated with a alicKy ! 
yellow substance which increuaea the roHistaiico. A current I 
of I amnere sq. dciu. is iiaed, tlio voltagti being 1*5 j 
to 2 volts. As anode melted acrap eopjier or conient j 
copper i« used, the vata l>oing made of tarred or paraffined j 
wood. The carbonate formed i« dissolved in milphurlc '< 
acid at 26" B. Aocorfling to tho author, the iKd-ual cost ! 
of tho profChH for 100 kilos, of ooppi'r Hiilphab^ produced is , 
8*70 marks.—A. (i. L. I 


NHrO(jt;n: Ufili-wiion of Almo«phrnc -. 0. S Wtit. | 

7'Am j . IhOh. 27, fol. 1 I’aragnipli biiginning 1. 12, ' 
and (uiding 1 0 from bottom inchnh' in the pieccding 
parenthchis, hut word im followH. “In acconlnnce with a . 
snggoHlion by H. MesseJ to mm bnaic cnlciuirt nitrati\ tlw 
noriiml cahium iiifraU' is," iVc. i 

Plumhiam due fo KUclrolytu'i. B. Latbiiia. ' 

XVllI/) , page 80. ■ 

Knomsu Patbnt. 

Fi.di’od , \Khriii(nl\ ViocK-^ti for FluuMiiUmy ifu' (Hout 

,,f -, \. (It, flcinptiimo. Eng. Pat. 12,525, Junn 

1(1,1005. Xn. page 80 

I'NlTKi) StaTKH PaTK.N'TS 

Liquids ; ( Ehrlrictd] .1 iJjuirutus for tih rdismy, Vnrtfyiuij, 

uud Aij' inq -. It. C, 'rnrner AsHignor to (!. h) 

Turner. l^S. Put. He issue, 12,421, ihs;. 12, 1005 
XVUI.l., page 80. 

Ozone ; Apfiarutus for I^todvttuy -. W 1'. Kn-e. 

AHHignor to The} National Ozono (’(».. both of Chicago, i 
Ill thS. Pnt 807.004. Oec:. 10, 1005. 

Ain IK foreed under presHurc tliiougli a clo.scd box forined ; 
by two Ibin paiidlil Ibil nietul jdates. acting as the elec- 
trodi'K, and joined at Iheir margins by insiduting strijis 
forming uir-tight joiiiIk. The plat<s are wparat^id by a ' 
nawow air-gap, and a Hat dieleetne is mtrrpoMsI iH^iwecn ^ 
th<*rn and e.xtends bcumd lhc> parallel }>ai(s (d the plaUs ; 
The outer siirtatcs «tl the el«’ctrmle.s aie cxposrsl fi(H‘lv 
to the alniOHplnTe. —1>. N. : 

FnRNfii I’atknts. 

('arfion FilamnUs for /ueeiutlcsceiir.r Lamps ; j}fauufacfiir> 

lA -C.ii}. Fruiiv. pour PExploit. di-s Proca‘‘(!eK i 

Thomson-Honston. Er. J'at. 357,254, Aug. 2(), 1005 i 

II.. page 02. i 

VfMaic Arcs; Production of Alnbh. -■ of (heat Etze. ; 
S(H'. Badische Amlin uiul Soda Fabrik. Fr. Pat | 
357.358, Aug. ,30, 1005. Under Int, Conv., Juno 23, i 
1005. ! 

The object (»! tlie invention is the production of voltaic i 
arcs of great -size by th<’ aid of currents of Hinall tensions 
An insuldUnJ oloetrnde is fixed within a tulw near to one j 
oxlreniity, and gas, iii th<' foini of eddies, is jiassed between ; 
tho tube and the <ilectrode. Tho tnlx) itself is bound to ' 
the other pole of the sonreo of current, or an electrode of 
Miiecial form may be used.- B. N. j 

ElerOdlysls ; Improved Process and Apparntus for -, i 

E. A. P. I.ii^noid. Fr. Pat. 35tl.8«2. Aug. 5, 118)5. 1 

I'niM invention relab's to the elisdioly.siK of salts. in(>'‘e ■ 
partieiilHrly of sodium cldornle, for tlio production of i 
sodium hydroxide and idilorino. Kacli electrode ik i 
ojicJoBod in an onvelupt', preferubiv of nKlH^atos, tho anode I 
envelopes hoiog oixm at tho hose, wliilst tho cathorle j 
envelopes are tnickor and consequently hss noious than i 
those used for the nuorles. The elei'trodes, and couho- j 
qiiently tho apjiaratiis. are short in lieigbt. and the anodes | 
ore so mounted that thin sheets of platinum may lie | 
employed. Kotr hes are cut near to each other in the 
vertical sid<*» of (he alioetdron box forming (he cathode, 
the favttoms of the notchea btang as nearly as possible on a 


straight horizontal lino. The sodium hydroxide pro¬ 
duced is thu.s rapidly retnoveil from tlie upper siiriaoo 
of tho <‘athod(‘ liquid P> the mtorior of tho oaihodo Iwx, 
and the stay of tin' hydroxido in tho apjiaratus in thus 
roduced to a minimum.'-B. N. 

Ozonisn s with FAvclrie Disehiiryes; Impts. in -. 

H J. Wossels do Frise. Fr. Pat 357.130, Aug. 23, 11M)5. 
'riiK ozonisei is (•(inipoi.rd of all envelope, wdhcooloil walls, 
eonstruetiwi ot a siilislaiice impermeable to ultra-violet 
ifiys, and is iirovulcd willi one or more forms of apparatus 
bu' piodueiiig la^iys of slioit wave length by meaiiM of 
electricity. --B N. 

{ H .)- - E L VA 'I’li ()- M ETA I.LU Rt; Y. 

Zuic Fust.'i. A Sdiw.irtz and VV. ♦!! N James. Kloc- 
trii'iun, U8)5. 56, 184. 

'I’uK act hoi." liave Htiniicii l!i(' behaviour of zin<’ fusivs in the 
lorm of strips wlieu used as thermal cut-outs m electric 
<;iiciii(s. Zinc show's very little deterioration; when 
fiiu contiiiuoiisly at tW) or oven 05 jn'r eont. of the normal 
1 using curr«mt; Die oxidation m very H)ighl< and tho final 
rosistuuce of tlie is ])raclically tho same as Its Initial 
resisEuKsi. This is a marked advant-ago in comparison 
with cop|H.'r. wliieli Ix-comes rixi hot with uliout 75 {wr eont. 
of ils normal lusing cunmit and above this point oxidises 
rajudly. Zinc Iuik, however, ct'flaiu disadvantages. The 
mass of tlie fuse is about 3*5 tiiiios, the volume 4*4 times, 
that of a eo|tpei’ fuse of the same length ami for tho sauio 
liiHing eiirreiil Moreov(*r, on dmruption, the metal is 
(listiibiitiid in (he form of globuh-s, which are not only red 
hot, but widcli centiniM' to burn in air, l>oing lujcompanied 
by densi-. wiiit«‘ fumes which dejiosit heavily on contiguous 
surfaces.—K, S H. 

Aluiniiiium Fusts. A .Scliwarlz and \\\ il. N. James. 

lOlctctru'ian, IhOO. 56, 4tW—409. 

Fi’SBS of alumiuinm wire, |iarticularly of sinall diamotor, 
are imreliablo ow’ing to (he molten metal lx>ing hold up by 
(lie skin of oxidi' wdin h ioi nis on Die surfm’O. Tlic presoiit 
study WQH tlierqfore hmit-eil to Die metal in tho form of 
strip The rnclal atlaiiiH a dull rod heat just before fuaion. 
aiui on diNnifition will throw off burning globules of metal 
a diHt.auce oi sovenil foi-t even on a low-bmsion ohrouit. 
Alininniiini, /-me- and eudmiiun, ln'ing highly eloetro- 
poHjItve to eopiier and iiras.s, ai'(‘ liable t-o considerable 
coti'oston of till' contacts w'lien used in dump situations. 
('oiiKeciiionilY then application is somowhat hinilod. 

- K. K. H. 

Tantalum , Vrudnetum and Praperlv s of — - . I. Noidtm- 

skjold. Ti'kn. Tidskrifl, )Stockliobu, 1905, Chem. and 

Mining .Sect,, 20 -2K Proe. fnst. Civ. Eng., 1005, 162, 

3 P _- 4 u (HOC this J , 1004, MO). 

Metallic tautaliJii can Is! jiropared by (loldHchmidt’s 
alumino-tliermal iiietlnKl, bid it is then largely alloyed 
witji aliiininiutn, and is brittle. Pure tantalum, which is 
rather hard aud very malleable, is obtaiuod by passmg an 
(dectrn- i nrrent through the oxide in a vacuum, or by 
smelting the oxide, in raciw by the aid of the electric arc. 
Pure lantaliini has a spncith; lieul of ()*030r). The cast 
niefal has the h[). gr. I(b04. SpeciHr eh'cl.rli’nl rosistanoo 
of a wire I ni. long uiul I sq. min. iToss-Noetinn, 0*165 ohm, 
with an av<*iHge rise of 0*3 |S'r l eiit. jkt degnsi of tt'm- 
Tjerature Ixstwecn tP ainl UK/' and of 0*26 {kt emit. 
In'tweijn (f aud 350" ('. , ti-nsile strength of a wire of I mm. 
diameter, 03 kilim imr sq. min. ; elongation, I— 2 jhu* cent. ; 
rnodiiluH of ehustii^ity of a wire of 0*08 mm. <liamutor, 19,000 
kilos. (>or sq. mm. 

I’antulurn take.s up Iiydrogen readily, but its properties 
do no 1 appear to be appreonilily affocUwl thereby ; tho 
hydrogen can ho expelled only partially and with diffi¬ 
culty even by melting *180 metal. Oxygen htur little 
action on tantalum ; at 400^ 0 . it la taimished alightly 
yellow, tho colour changing to blue at a low red ftaat, 
whilst the wire ultimately becomoa coated with a white 
layer of tantalum pentoxide. If an electric current 
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be tent tlirougb a tantalum wire pla«ed under the boll of 
an air-pump into wliich oxygen is graduallv admitted, no 
action taket» plooo until the preHRuro rooiihes 20 min. of 
mercury, and even at higher prcMsurofl oxidation only 
proceeds very alowiy. 'I'antalum irt not acted upon by 
acids and alkalis. On boating it in nitrogen, the gae \h 
absorbed, and the tantolum become}* brittle. It can bo 
alloyed with iron, and hardeme the latk«r just oh vanadium 
does. Carbon renders tantidum bard and brittle.—A. H. 

Barium,' Praparaiinn of Pure -. (ilinitz. Coniptos 

rend., IflO.'i. 141, 

Thb author’a nu'thnd {this J., 1(K>2. iif) will not yield a | 
motal purer than 98-5 |K’r <!eni. But by diMSocialion of J 
the hydride he ha* olitaineil a praeltcally pure metal. , 
Pi-ojiaring the metal as doseribed (/or. cif.) ami lining a Hat- j 
bottomed boatandaifuantitvof umtilgaiii to yield not more ' 
t han 20 gnuH. of metal, he allows hydrogen to enU'r and t o j 
1)0 nbnorwd for Hovoral hours at OOU' (’.. and tluui grarliially 1 
heating t-o the mpltitig-|K)int of the hydride formed I 
(1209® C.), obtains a hydride free from mereiiry. 'I'liis. { 
after cooling, is JjoatiMl to in 7>rjr.mt, in an iron | 

tube oj)en at one end oiid eneloHiMl in a |M»rcolain tube i 
eonneeUid with a inen’iiry-puinji. When diHMociiition ts 
complete, the barium begins to cfi.stil. and is colleotod m a 
wati'.r-eooled poli.shed isicel fuf»e placed near the niouih 
of the iron tube. The’ uu'tal is Milver-wbite, and lias a 
density of :b7H ; the density of tlie hvdrido ir. liigher Hum 
that of the metal, eu.. 4*21. Pino inetallie .strontmm 
has l>een similnrly prepnied. ,1. T. 14. 

Unitbu Statrh P^tknt.s. ' 

Electrolytic. DepemitH; Prorv.in ttf Obtaiiiin-g ■ 

ahlv -. SUienlet, Assignor to M. P. fdoyii, ■ 

■Brussels. U.S. Pat. 807.9711. Dee. 19, 1^)5. ‘ j 

Bibb Eng. Pat. 19,988 of 1903; thi.sj., IllSli.—T.K.B. j 

MeUdn \Kle.elrolyiic(tlly\\ (kilvatiiHiiKf -. (I. 1. j 

Mcaker, Kvanst-ou, 111., Assignor to The Aniorican 
Sto«d and Wire Co., New Jersey. U.S Ibit. hOs,lo;i, | 
Dec. 29. 1906. i 

Thk metal is subjected to the action of an electric current ' 
in an electroplating apparatus, the electrolyte consisting \ 
of A solution of zinc chloride, /.itic Hulphate and a snuill j 
proportion of a vegetable acitl.—B. N. ■ 

f7(i/r»anf)p/rt8/*r Deponiti<; Methxf- of Separating - | 

from- MetaJ Matrices. E. Allx^rt, Munich, (Jermnny. j 
Assignor to F. Wosel. Now York. U.S. Pat. 808,331, , 
Doe. 26, 1905. 

A MBTALUn bath is.heated to a temperature lowi'r than 
the melting |)oint of the malrix, and the latter and ^h(^ 
fieposit are suddenly heated by floating tliem on the 
molten metal.—B. N. 

DecarhuriHing fFrrror^romc]; Procesn of -•—. P'. von 

Kugelg(ui and 0. O. Sewnid, Holcombs Kock, Va.. 
Assignors to The Willson Aluminium Co., New York. 
U.S. Pat. 807,034. Doc. 12, 1906. 

A Mstai. or alloy, e.g., ferroohronio, low in carbon, is 
produced by tirst iwloeing the ore in prenem-e of carbon* 
ACfioUB material to obt^iin u ])roduct high in carboiu and 
then decarburising the saim' bv using it as an eloctrmle and 
fusing it in absence of carbonaceous maUirial and in 
presonco of a substance having a high affinity foy carbon. 

-A. S. 

Calcium [Eteclrxilyiicidly ]; Production of Metallic — 

W. BofPheiK and L. Stookem, Aachen, (iermany. 
U.a Pat, 808.096, Doe. 2(1, 1905. 

This invention relates to a process for the production of 
metallic calcium by the fusion and electrolysis of anhydrous 
calcium salt*. The small cathode is kept sufficiently cool 
to preTont the calcium, as it deposite, from molting, and 
the metal is thus obtained in a spongy state. The spongy 
calcium is presHod whilst under the molten calcium salt, 
and thus withdrawn from the bath.—B. N. 


Fb»noh Patbnts. 

Ore Trmimcnt; Magnetic Separator for -. Soc. 

Maschinenbau Austalt Humboldt. Fr. Pat. 367,216, 
Aug. 5, 1905. 

A NON-.WAGNBTio drum rei^oIveB around a fixed iiormanoni 
magnet, a magnetic star,"’ having radial projections, 
influencing about three-fourths of the circumference 
of the drum, the projections being alternately positive 
and negative. Between the magnetic arms is a series of 
tra))ezoi(iaI proj(*ctions which become magnetised ; outside 
the drum is a skeleton or framework of iron having many 
rectangular ojienings. The whole arrangement is placed 
above three collectors or bin.s which receive the various 
prodiiotH of the operation. The material to bo treated 
is led on to the rising shoulder of the rc'volving drum just 
above the first of the magnetii^ radii by means of a shoot 
wlucii. Aided by the magnetised projections, holds the 
variouslv magnetic particles as they are carried around 
by the drum, whilst the rion-magnetic particles fall away 
at once into the first of the colleotors. In tlu»ir iiassago 
over the remaining alternati'ly magnetised rami, the 
more magnetic partiiOes are separated from those w’hleh 
are less magnetic and each pr(>duct finally falls into iti 
own collector.—J. H. 0. 

MitiilH ; \El('Clrohpie] Method of Purifying -. H. M- 

(lliance. Fr. I^vt. 3.57,499, Sept. 4, 1905. 

SbeU.S. Pat. 800.981 of 1905; thisj.. 1905, Ilin.—T.F.B. 

Etching on] Meials. and especiaUy Prnitmg 

('glinder.'t \ J. A. Dejev. First .Vddition 

•lated Aug. 19, 1905. to Fr. Pat. 335.941, 8cpt. 18, 
1903 (tliis J., 1901, 327). 

The udiiltion rcln1^l.s to the use of insolubhi anodes of 
jdatinum, carbon, &c., for the i‘)cclrolytK' deposition of 
tin, iron, cop))cr, leml. &e., and to the application of this 
firocess to plioto-eiigraviiig ami all work of engraving on 
inetaK—B. N. 


XII. -FATTY OILS, FATS, WAXES, 

AND SOAPS. 

[{'onfinned from page 32.) 

Enomsh Patknt.s. 

Svimgc Sl{idg< ; M(th<fd and Apparatufi for Jiecoj’cring 
Fatty and (hly Matier from - ■ The Mayor, Aldermen 
ami Citizens of Bradford. J. (roi tield and J. (irossinann, 
Manchester. Fng. Pat. 29,558, Dei\ 31,1904. XV'Illil., 
page 89. 

Fish-oil: [Electrical] Process for Eliminating the Odour 

of -. A. do Hemptiime, Gaud, Belgium. Eng. 

Pat. 12.626. June 10, 1905. 

The oil to be treated is placed in a rotating cylinder in 
which is arranged a series of fiarallel plates consisting 
altcrnnl(4y of metal and glass. The metal plates 
are connected with a supply of electricity and tho drum 
is filh'd with an atmospnere of hydrogen. As the drum 
rotates, the oil is caught up by a number of gutters fixed 
to the internal wall of the drum and is sprinkled over tho 
plates. The aedion of the silent olcctiic discharge in the 
atinospbero of hydrogen is stated to remove* all odour 
from tho fish-oil. (8eo also Eng. Pat. 1672, 1906; this 
J., 1906, 448.)-W. P. a 

Uhitbd States Patents. 

Oil, Crease and the like ftorn Oi/-Iicari?ig Material-; Process 

of Exiraeiing -. F. J. Maywald, Assignor to E. H. 

Fallows, both of New York. tJ.S. Pat. 807,6^7, Deo. 19, 
1905. 

Tifi invention relates to a process of extracting oi], grease, 
or tho like from water or similar liquid, or from znate^al 
floating or in suspension in the liquid. Carbon tetra- 
obloride is added nnd ^owed to descend through the tnaes; 




J«B. u. iw.] Cl,. Xln.~PlOMl!Nra. PAINTS j*»KSns’S, VARNtSHBSi INDIA-KUHBBa. &o. 
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the heavy layeir i* run o0 end the oerbou totraohloride 
aepereted from the dinwlved greeno or oil by dietilletion 

—B. N. 

Otxting ami Drying OU-Cakt; AppanUun for _.. 

A. W. Prenoh, Pique, Ohio. U.8. Pat. 808.081, Deo. 20, 
1905. 

Th* material to bo cooled and dried i« fed into an upright 
cylinder, having a conical bottom, provided with an 
mtoi-nal conduit for the treating agent, and snaponded 
from one arm of a weighted lever. A poaitively acting 
rotary discharge drmn is lived to tlie bottom of the cone 
and receives motion from a pulley and belt. A bclt- 
tightcnmg device, actuated by a rod attaclied to the 
weighted lever, presses on the licit, and wlicn the evlindor 
IB full, and consoquently heavy, the lever is moved, tlie 
bolt tighUnicci and tin* dinchargo drum cornmoucuH lo work. 
As Boon as the cylinder is lightened, the lever moves again! 
the belt luicomes slaok and the discharge is sloppeci iintii 
the eyiinder is filled iqi again. In this way the weight of 
material in the cylinder is kept nearly eenstant._W. H. C. 

Soap Machine. N. (i. Knight. Crestline, Oliio. U.S Pat 
80(1,81(1, Diw. 12. IWO.'i. 

The ajiparatus claimed consists of a jni kclcd vessel, in 
which revolves a sliaft carrying mixing blades. Tliere are 
also biiekels carrying an internal gear, winch rotate aliout 
tlie shaft, a gear wlieel on one end of tlie sliiift, and a pinion 
on th(i iiiiHT faou of tlio Ju'ad of llio vuhhoI fuonhinc with 
the gear-wlieel ami tlie inleriisl gear of tlio hiiekets. 

—C. A. JI. 

Fkench Patent. 

OUh : Prorcas nml /4/>pnm/vM }or Kxtrncfing -. W. H. 

Gt^nncr and A. K. JJrandlv. Fr. Pat. 357,320, Ausr *’0 

1006. ‘ fe* - » 

Tub vegetable seeds. &c., ore (reoted with a solution of a 
Bdieato of sodium or otiier alkali metal (o liberate the oil. 
th« firouoMH beinjj faoilttaP'd by a proliminarv cnwhinE I 
and drying of tho material. The maHH, aftvr biting boikul 
with the Hdicato, ih plunpod inl-o hot water or a .suitablo i 
aqueous solntion, wilh the result that the oil separateH out I 
on the surface, wliilst th<^ rosiduo falU to the bottom. The ' 
aMiaratus clainu'd for carrying out tins procitss con)]>rjscs { 
a kottlo, a drying appaiatus and a separ.Htor, the latter i 
being provided with internal ]>arlitioii8 to facilitate the ' 
separation of (he oil.— V. A. M. j 


jw cent, borax solution, 1(X) tiaria; glycerin oontainiiur 
? tetrachloride, IjSO parts. Thfi 

a "me With Suitable proportions of pigments, 

Ao. The addition of carbon tetrachloride to varnish and 
(ho constituents of paints is also claimed_ W. P. S. 

OKBMAif PaTBNT. 

Drying ProMsn in which the Mntcried to be Dried i> Sub. 
jeeted to the Action of Light Rayti. A. Jmighans Oor 
Pat. 102,«0«, Sent. 23. IWkl. i,. page 5 ( 1 * 

(B.)-UESINR, VARNISHm 
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xrn.— PIGMENTS, PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, Eto. 

* 

(Continued from page 33.) 

(A.)—PIOMENI'S, PAT.N’TS. 

Esousn Patent. 

p-AmidophenylethernnlphorAc Acid; MannfaeJnrc of a 

New - of a Colouring Matter Lizo DyeJuffl 

lAcrc/rom. (’ D. Abel. From Aot.-fies. f. Anilinfabr. 
Eng. Pat. 1)320, May 3. lOO.'i. IV., page 05. 

Unitkd Stacks Patent. 

Lamphlnck; Apimrnlua for Making ~ —, (i. Wegeliii 
Kaisehouren, tierniany. U.S. Pat. 807,640. Dec! 1()' 
1906. 

Sei Eng. Pat. 13,837 of 1903; this J., 1903, 1190.—T. F. B. 
, Feencm Patent. 

PaiidA, VamiaheOf if-r., Jiendered Non.infittmmahle by the 
Addition of Carbon Tetraeddoridc. E. D. P. Fournier. 
Fr. Pat, 850,31*, Nov, 16, 1904. 

composMon of a non-inOaromable paint is claimed. 
It consiste of potassium fir sodium silicate, 400 parts t 5 


I.Wi/A - phyaical and Chemical Progiertica of — 
Wotflor. (Jioiu. Huv. Fott-u. Hary..lnd., 1906,18, 1- 

! 1 “"' i'*''”” "''."Wing the exUimol appearance, 

[ (dour, translmeiicy, lustre, fraetnio. spoeitio gravity 

rin d™? ""'"Wily of fourteen*of t^^ 

pimi pal varieties of coimneroial eopal. The speoiflo 

^lu/'l OT’^r ‘‘Tl' variotieshios between7'03 

'u (lie sir wahoiit removal of cntongled air). 

If the air lie removed, liigher niiiubors are obtained, but 
(be less tbeso differ from the former the greoter is tlio value 
-f the eopal. Tims l.indi and Zantibar copals give 

’\,ne ‘‘•‘""--I'-WIO. whilst the (South 

Ameiiean) Hvmeniea eojial and Kauri cojml show difler- 
. Iicos of ()•()(.—0 014. lleliitive hardness is an imtsirtant 

ii ss^is f'urei V':!®'®- a scale ol liard- 

i(.bs IS furnished, beginning with ZauEibar’copol (the 

hardest) and ending with the soft Brazilian vMieries 
? ‘,‘’.",*""'‘"8 ‘ho author adopts the tom- 
is.rature at whieh a fragment in a eapillarv tube beeiimeB 
(ranspiiient, rather than that of complete liquStSn 

meZai '■'f,•'""‘‘.‘•""Orapiwitioii has already com! 
iiieminl. Different varieties exhibit melting ‘points 

emiar^ )T°i !'■ ‘ho older sofvonts for 

lopal. elilorlivdrm. terpmool, and oorbon tetraeldorido 

w).’on“"'*’“ I ‘"nwHUno only dissolves copal 

when ozonised An execllent method of dissolving oonS 
eeiismts imdrying at I00« 0., mixi„„ with sand, t?effi 
foi *4 hours with dry ether, and then adding an emi^ 
iN^mo of warm alcohol. Ether containing of^ its 

' eamplior is another good solvent. A table of 

i tl f 1 Twiq*'published ill Dingler-s Polyt. J. (J. 
«e lev! '■"‘".'•oprodnood with moaifioations 

and exUiiiBiims. Some vanoties of eopal possess an odmir : 

, others are mixlorous. Other physical characters, such as 

! fmturer-M.' j!'s!'“‘'^^ “ distinotive 

! Japan Lae [A'i-urtisA,]. A. Tschirch and A, B. Stevens 
j Arch. Pharm., 1905. S48, 604—563. 

' "f ‘he milky juice of the Japan 

[ 1^1 tree, Mua wmtcife.ra, wore examined Thla Uo W 
I pt^rcenUge oompouition. Soluble in alooS 

' ‘M ! 2 n*^r*"*' f water, 4-06 Mr cent. ; moisture, 

: -I per cent.: insoluble residue, i-3S per cent. The 
j portion soluble in alcohol, the uenshinio or lacoio acid of 
Viishido, or the laeool of Bertrand, is shown to be a mix- 
tiire, being separable by-light petroleum spirit into two 
is Ww"’ “?‘“hl". the other insoluble.’^ The forme? 
e,..n b* I "'’P“''®hle into a non-volatile toxic body, a 
Thi f *0 also oogtains free aoetio ^d. 

tim li hiaefceniiig on exposure to air of 

the ‘ ""rmaUy is Ught yellowish-grey, tod of 

1 *®”“ » bawam, is due to the nctloa of the 

oxydase, laccase, on the resins. Ibe lao, spread on wood 
* d»“P l»P«r, soon bSooml .S 
i?“h •"‘■‘dens in 24 hours. If it be first steriliSby 
neat, it does not alter when thus exposed. If stegrilisad 

not haXr“*^ ** S 

““a® “‘® «™»'dised wrin 

tte oxidation product On troaringtiKtao 

wth alcohol Ml vacuo, the soluble poHifci, temo^ 
of the solvent, gave to other a body, wldoh, when sb>t~w 
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OBt «nd treated with varioue ftlkalis, removed a resin 
whieb ultimately changed, in all eaaei, to oxyurushm. 
F^tiona) precipitation with lea<i acetate gave no definite 
reauite. 

Both uruBhio and oxyuruahiit contain nitrogen, the 
latter giving analytical figures corres{K>ncling t^> the fornuila 
QosMiss^aGio. This is the first recorded instance of 
ine occurrence of a nitrogenous substance among the 
resins. Neither unishin nor oxyurushin have a true aoid 
function. It is remarkable that although lac is so readily 
oxidised, oxyunjshin, the oxidation product, is extremely 
stable and resistant to n^agente. 

The poison of lao is a non-volatile hmly, an<l neither 
a f>oisonons gas or a volatile substance as stated by some 
investigatorM. It has not Ixw'n isolated in a pure state, 
but as an oily liquid. Its action is intense; a very 
minute particle coming into contact with the shin causes 
great irritation and mtlnmnmtion. U n^piunbies toxi- 
codendi-ol, the toxii; subHlamo isolalcd by Pfaff from 
Hhita ioxir^xhndron and is clofmly allied to ear<htl. from 
Anarardimn sec<l8; it has been named " rcrvicifeuH." 
It appears to bo strictly local in its action on the epider¬ 
mis. It is intimately conihinwl with the resin, wliicli 
odlutros with roinarkable persistence to any article with 
whinh it comes in contact, so that in handling la<’. tlio 
hands should be well protcuited, and any lac coming in 
contact with the skm should ho at once removed by inearis 
of b<‘nfon« or jmtrolcuiii. The portion of the lac iiiBohible 
in alcohol was found to be ehii-lly oxyuiufftiin. 

It was not found jiosHibie te separate tho gum and 
enzyme of tho lac quantitatively. Tho gum lontainH 
nitrogen, and givtw j>yrro! on heating witli alkali. When 
hydrolysed it yields sorhoMo. 

The cnz.yroe. resembling the oxidising fennents aceoni- 
panying other gums, is a gumnmscs and has been designated 
Ifif'gvmmfiae. —J. O. B. 


Ruphorbivm Hesiit. A. Tschirch and ’ Paul. Arch. 
Pharm., IfiOn, 248. 24fi—2«1. 

RtTPHOKntnM resin contains 0*7 iH>r cimt. of a free amor¬ 
phous ream aciil, oupliorbinio arid, t'-gjHjyOQ; an 
aldehyde present in traces only; two lesfliies, both 
insoluble in caustic potash, one orystnlline, viz., cnphorlione, 
CpoHjgO, to the extent of 40 per cent., the other ainot- 
phous, 21 ])or cent. ; also 20 |mw cent, of wator-Hohihle 
carbohydrate which differs in character from gum, anil 
2*fi per cent, of soluble inalates, together with an acml 
principle. Tho last has not tnien isolated in a state of 
purity, it is removed by most sqlvontR, and is very solubli' 
in alcohol. It reduces alkaline ru]iri<’ tartrate solution, 
is pnjcipitated by tannin. als<j l»y lead salts, and is eoloprcd, 
and precipitated by ferric eblori<le. 

Kuphoroinm resin may be identified by tho following 
reaction: 10 grins, are extraiUed with 10 c.c. of light 
petroleum spirit. After filtration, the solution is floated 
on to strong sulphuric acid containing one drop of nitric 
aoid In 20 e.c. A blood-red colour zone is formed at tho 
sone of contact; on shaking, the colour passes into the 
lower acid layer, and fiersists for a couple of days, before 
turning brown.—J. 0. B. 


Jfestn Acida of thf, Contferw. A: A^eaterberg. Ber., 1905, 
86 , 4125—4132. 

What WM formerly known as pimaric acid is really a 
mixture of largo quantities of abietic acid with small 
quantities of true ^moric acid, jiossibly also with other 
resin acids. Both d- and f-pimaric acids gjv(*i sparingly 
soluble ammonium salts which ervstalliiie from dilute 
ammonia ift tine needles, whereas the aftimonium salt 
of abietic aoid sets to a ^latinous soap. If the {finmrio 
aoid be prmnt in comdaerable ptoportions, the needles 
of the ammotiiuio salt separate out soon after cooling, 
but if tlie abietic acid l>e piWnt in predominating quanti¬ 
ties, the erystalUsation m the ammonium pimarate may 
not apr«ar for days or even weeks. The author has 
isolaUu d-pitnorio acid from Btxdeaux rosin (jPtntis 
By digesting the rosin witii 70—80 per oent. 


aloohoh a oi^sUBme powder was obtained, oonsistiog 
mainlv of aotetio aoid; t^s product when oonvertoa 
into the ammonium salt, yielded praotioallyno crystallisa¬ 
tion of the pimarate. £ut when the pimaric aoid had 
been oonnontrated by a few reorystalusations from 85 
per oorih alcohol (by volume), a good crystallisation of 
ammoniiim pimarate was obtainecC This was converted 
first into the sodium salt and then into d-nimaric acid, 
m. pt. 210“—2irC.-J. F. B. 

Uhitbp Statto Fatint. 

TurptiUina from Wood ; Apparatus for Extracting -. 

J. 0. Giuxlner, Assignor to Pure White Turpentine Co. 
Jacksonville, Fla. U.S. Pat 808,035, Bee. 19, 1905. 
Tub apparatus consists of a vertical vessel “ havingadrop- 
down door provided with a perforated jJate. tlu^ door and 
plate being separated to provide a steam chamber.” The 
plate supiiorts the mass of sawdust or ground wood 
composing the charge, and keeps the same from falling 
into the outlet providetl in the door for the escape or 
vapours. Means are [)rovided for directing steam down* 
ward through tho charge and plate, into the outlet, with 
means for opeming up |>Aths for the passage of the steam. 

—S. 

Fehnoh Patiht. 

Rtain and He sin OUe : Method of Treating -. K. 

Busch. Fr. Pat. 367,391, Juno 21, 1905. Under 
Int. Conv., June 21, 1004. 

Rssur is disliDed in the usual manner until the miin 
“ acids ” and ptnollno have bwn driven over. The rate 
of distillation is then increased so that a clear yellow 
fraotion is obtainml amounting to about 00 {ler cent, of 
the bulk of the resin taken. This fraction is then heated 
to boiling, an<l treated with from 10 to 18 {)or cent, of srslium 
hydroxide solution (4(f B.). Tho heating is continued 
until the resin soap sei>arates teora the remaining rosin 
oil. The latter is suitable for use as an insecticide, in 
paints, Ac.—W. P. S. 


(a)-TNDIA.RUBBER, Etc, 

Enolish Patbnts. 

C<u>tUchour. Ouitn-Percha. lialaia and the like. ; Treatment 
of the MUh« or Laticiferoua Juices of —. 1* P. T. 
Morisse, Paris. Eng, Pat. 7094, April II, 1905. 

Thb object of the invention is to render possible t^e 
transyiort of the latioes, from the trees to a distance, 
without coagulation setting in. This is edecied by coating 
all the surfaces of the trees, with which the latex comes in 
contact, with an aqueous solution made alkaline with 
ammonia, and by adding to tho vessels in which it is 
oollwted, a 10 per cent alkaline, or “decalcifying” 
solution (e.g., of j^tassiuni oxalate or sodium fluoride). 
For transpori^ india-rubber latioes oro mixed with a 
solution of uj alkali or an alkaline or “decalcifying” 
salt (e.g., 3 grms. of ammonia per 100 grms. Of latex), 
A solution of phenol or of formaldehyde l^iig also addea 
in the case of Ifevea laticos; gutte-norcha or halata 
latioes are mixed with fornmUlehyde solution, cart^ being 
taken that the liquid is distinctly alkaline.—E. W. L. 

Felt Suhatanee for Industrial Purwaes and Method of 
Manufaduring the same. R. Haddan, Tx>ndon. From 
A. Ripert, Asniere, France. Eng. Pat 2074, Feb. 13, 

1906. 

Ths “felt” claimed as a new article of manufacture 
consists of a mixture of }mre india-rubber Jud entire 
osbeotcB fibres, the latter being present in quantities 
not exceeding 80 per oent of the wvd^t of the mixture. 
Pure india-rubber is heated to 266® and well mined 
with a small quantity of aabestos. The mass is then 
heated to its melf^ point (29^ F). and the remainder 






of tho Mbostcw added. «Bd the whole well mixed in 
Ofd^ to enaure the thorough felting of the mixture. 
Gotten or eUk^WMte librea maj aUo be inoorborated 
with the inixture.-~£. W. Ij. 

Fbbkoh Patbwts. ’ * 

ffffdfoeafbons »* Ti^n^rmaiion of —[mto RvJbhtr, 
£. A. 1*. Rouxevillo. Ft. Pat. 
356,71(5. A\ig. 7. 1906. 

liiQtTn) or loUd hydrocarbons of all Idndi, or thoir 
doriratives. are oxidieod, and tlie oxidation produots 
separated. puriOed. coagulated and vuloaniN<^. Tliu 
resulting compounds are stated to be yiscons or solid 
bodies (according Ui tho original hydrocarbon used). 
They are etnplovod as substitutes for rubber, insulating 
matoridi. in tiio preparation of varnishes. Ac. For 
example, a rubber substitute is projiared by dissolving 
1 port of rosin in 5 parts of turi)entino oil, filtering, and 
treating the solution with 2 mrts of Kulphurto a<iid. The 
pt)rtlon of the produnt which is liquid after standiag, 
js boiled with excess of water, and tht> mixture neutralised 
with alkali. Tho product is filtered off. washed, again 
boiled with water, collected and irr^atod with mdphur 
chloride. Tho rwnlting body is stated to closely resembie 
ordinary gqtiaqxtroha.—T. F. B. 

Ruf^r Waste of all kinds ; Process for the RegenereUion 

of -. J. Neilaod. bV Pat. 867.336, Aug. 20, 1006. 

Thb waste vulcanised rublmr is dissolved In rosin oil 
(b. pt, 300®—300® 0.). and the caoutchouc is precipitateil 
from the solution by a ketone, for example, acetone. 

—A. S. 


XIV.-^TANNmQ, LEATHER, GLUE, SIZE. 

(Continued from page. 33.) 

Kamate^U Bark. J. PaeMlcr. Beutsoho Oerb.*Zeit., 
1005. 130-^140. 

Tnw newly lini)ortod tanning material from Raypan 
(T^odron or Marianne Tslands) was submitted to the 
autlior for valuation. An analysis gave the following 
results:—Tannins absorbed by hide, 29'3 ; Non-tannins, 
6*6; Insoluble in water at 16® C., 62*1; and Water, 13*0 {xw 
cent. Tho material contained 0*2, i>cr cent, of dextrose and 
0*4 per cent, of sucrose. 23*0 per cent, of the tannins are 
cosily soluble and the bark therefore comitares favourably 
with oak- and pino-bark, but as it contains much less 
non-tannins than these, it should he used for tanning in 
oorablnation with on© of them. The new tanning material 
imparts to the leather a very jialo colour which darkens 
somewhat on exposure to light and air. Judging from 
the results obtainerl by practical experiments In tanning 
calf-skins for russet-aalf and hides for light sole-leather 
(Vaoho-ledor). the author thinks that R.amatchil-bark 
should iKicumo os popular os mallot-bark lias, and bo 
draws special attention to its remarkable welght-giving 
propertfea-F. K. K. 

UjtiTBD StATIS PATBirtfl. 

Tannin f Vat. B. Ko«iit*Br. St. Loui,, lio. V.8. Pat. 
H00,890, Deo. 12, 1»0S. 

Thx hidoa or akiDs are suapendod from shafte mounted in 
a frame on tho top of the rat oontoinlng the tanning 
w>liition. theae ehafU being m> operated that when they are 
rotated, the hides are siieoessiroly “ rolled and unrollod 
out of tho tanning solution. —A. S. . 

Hides! Aw/mratut for fBfecfn'roBy] Treating -, 

r. B. Hlnkson, Newcastle, Pa., Assignor to J. M. and 
J. J. liannery. Pitleburg, Pa. U.8. Pat. fi07.9TO. 
Deo. Hh 1905. » 

Tub ap^atu, ooasists of a tank funiubed with bars, 
from which ^ hide. a» supported wi^in the tank. 

A aamhar of pain of ^eotrodea are also atrangad in the 
tank, pauiaUel to the baa, the eleotrodes the same 
pulaslt)' bateg oesMctad in amltlpi^ Hmuu t«» pto- | 


ridad for mraaing Um direotion of the olaotcio sarrant 
passing through the eleotrodes.—A. B, 

PamtOH PsTMts. 

Tanning; Utthod of ——^ B. B. Guignaa and I. a SL 
Defaix. Pr. Pat. 360,242, Oat. 20, 1904. 

AoooRDlsci to this patent, hhles are soaked in a aolutton 
of sodium carbonate of 10“ B. for three to si* houn. 
After washing with water they are allowed to remain for 
five hours in a batii of oauatio soda the strength of which 
may vary from 2” to 30“ B. From this they are tranafarted 
to a bath of hydroohlorio acid (1° to S° B.) in which 
they remain for two horn’s Finally the hides are washed 
ai«l the “ beam-work " hnisbed in the usual way. The 
tannage ronsists of a si>ccial bath of sodium or auuuoniuia 
sulpliorioinoleate (2 to .30 per cent.) and sumach extract, 
or similar tanning material (2 to 00 per cent.). The strength 
of this botli is gradually raiswi from 4° B. to 80° or 40“ B, 

—W. B. H. 

heather ; Process for Making - Tough and Impervious. 

F. W. Staffer. Fr. Pat. 367,037, July 20, 1906. 
Lbathsk is impregnated with a solu^un of 1 part of 
oauntchono or gutta-percha in 10 parts of benaene ot other 
solvent, to which is added 10 jiarts of linseed oil. Was 
and resin may be added to tluuken the solution.—W. B. H. 

heather; Oil for Ihr Preservation of ——. L. Vulte4i 
nee Maiur. Fr. Pat. .300,930, August 10, 1906. 

Ci-AiM is made for an oil which will penetrate either dry 
or wet leather, and will make it thoroughly imfieiwlous to 
water. Tho oil Is applied cold and consists of poppy¬ 
seed (Papowr somni/erum) oil, 45 grms.; sesame (Sesamum 
orieniale indienm) oil, 45 grins.; oil from the fruit of 
Eriotiotrya /a/ionica (a kind of Japanese medlar), 10 
grms.—W. B. H. 

Olue ; Method of Purifying -. W. 8. SadikoS. 

Fr. Pat. 860,849. July 17^ 1906. 

Glux is soaked in cold water and dissolved in a hot 26 per 
cont. solution of magnesium sulphate. The hot soluBon 
is iiltercd,. and to the Oltrata is addeil a 25 per cent, 
solution of magnesiura sulphate containing 0-6 per cent, 
of hydrochloric acid (or, if necessary, sulphuric aoidj. 

A white ilocculent precipitate is oblainid which is diAoall 
to filter. The remainder of the glue in the saline acdiltion 
is extracted by treatment with magnesium Sulphate. 

The viscous matter is washed, then dissolved in hot 
water, and allowed to cool, a quantity of weak aloohol 
acidulated by 1 pec cent, df hydrochloric acid being added 
just before the mass solldiflos. Ifrom 2 to 3 jiaris ^ 
volume of strong aloohol (methyl or ethyl) are then “ 
atlded and the solution filtered, charcoal beiim used if 
necessary. The glue is finally precipitated from this 
solution by neutralising with ammonia and washing with 
alcohol or woter.—W. B. H. 

XV.—HAHUREg. Ett. 

{Continued from page. 84.) 

Manganese as a FertSiser. 0. Bertrand. Comptes 
• rend., 1006, 141, 1266—1257. 

Thx discovery of tho presence of mknganese in laoeose 
led to experiments on the employment of salts of this 
metal in fertilisers. It wa» found on the small seals that 
very appreciable results were obtainable withl the uta 
of an extremely minute pra|iortion of manganese. This 
observation was satisfactory from tho point of view ot 
expense, but, et^ng that most arable soils niemdr coBtaih 
notable quantities of manganese, it raised a doubt whe^r 
the addition of further small proportions oould give iiM 
beneficial effect. The anthor has conducted flela. expnn- 
msnts with oaM on a soii whiofa oontsiasd 04)67 per owth " 
ot manganese, inetuding P'024 pec cent, soluble iti boite 
1 per cent, aoetio aoio. Two plots Of ground noeivea' 
the usual tetlHseni in the same propertiong, and to gne vt 
them manganese iiultdiaie. at ths of W kUoa. af.dry 
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{.Tw. >1. l«0t. 


metal per sq, metre, was 

fhf* ® P®*: inoreaso of fltraw. The analvsin showed 

bid h""l ‘ ’’““■''I'd thc'raanganoso, 

p“ot,-X Ff B the Rrain from the eontrol 

FtnaUcr, in Japan. Bd. „f Trade .J.. .Tan. 4. I DOB. 

•"'hich had been RrowinR 
Bteiuldy for Nome yeare. hIiowoc a Bliaht diminution owino 
to diNorgameation eauHod by tin, war. 1)nrit ?h' Zf 
fmmZZ'’" ’fu®' ™''.e of Ihe’’fo Hli , 

B 7n mn v'"n'"“ Kuw .yen. »n eompared with 

v«n\. * 1 ' ^ <*oiiipare(l with 2,(K16 279 

yen), this remarkable increase was due to th(. lesiimulioii 
rf commema relations with Newchwang. the ehi.d elmtre 

th(? Tmnmts »'‘ot„ 

ealeinm phZptfr (nZZ^on '''Zd ^ 

007 41 'iiH yon), and sodium nitrate* 

« ; • ’ yon); tlioHo, with oiJcakoH, hoijm the fertilise « 

E£»:-;'friS 
rsH£fs“r>'r-"™ 

11. K. I 

Knauftii Patents. 

PhotplMicn and Ptnduttim a!—L. a ri„e.e, m ' 
heim, (Jermany. Eng. Pat. (.443. kay 4 S’ 

S«» Kr. Pat. ;JB4.109 of 1905 ; this J.. 1906. lOBT.-T.F.B. 

XVL—SDQAH, STARCH, GUM, Etc. 


{Continued from page 34.) 

Sugar Production of Argentina. Bd. of Trade .T.. Dee. 28. 
11K)5. 

taThry^r^^diJ OctTlW 

metric tens; in tl.e^eame per 

to 1^.703 tons, an ino^L “14^0 fo„‘'rm)r‘’'n‘''‘' 
m the country. tL la.tler.manaK.,d faetorm"'wd 

i;‘?r4 iSr 

Trehalose; Detalion and Determination of _ PlaM, 

Xg^tx I’ H“ W^xia: 

Digitorone. H. KUiaui. XXIV., page 93 

as?,,'■“•,7 


Enoi,bh Patbum, 

Ptying Vegeta^. PruU., Starch and the like; Apparatus 
teres P r Manufae. 

mt ASin,'(- 9 ^r“‘’’ 

“ of » mixture of gum tragaBol. or 

carbolisfid gum tragosoh and castor oil.—K. W. L 

Gbaman Patent. 

Drying Process in which the Material to be Dried is Sub. 

1 X."t pa^ 

XVII.-BBEWWG. WINES, SPIRITS, Etc. 

[Continued from page. 30.) 

«ar% and Orce.n Jllf ; Influence of Liglu on Oermina- 

7i"«_. 77(7' f- IhOh. 22, 

Many maltstars have observed that Who light has a 
thlv'T!'' ™ the germination proeess, and 

a^bb, of their nialtings with 

the eHe““' Z "“T ‘‘ "‘““t admitted that 

imnll *' “I "miting proeess must bo vorv 

iZilnr'’“P'‘r^ ' ""ditions such as teih- 

Mrature mid moisture, since pneumatic malting is eon- 

hZnf t^e Z-y i"“ e®" 'P®" of the hluo 

mobmtv^ofZ‘"'“ 'fo. however, appear to stimulato tho 
mobility of the protoplasm and to increase tho vital 
activities of the corn. The rays of tho re<l half of the 

but sZe Z fo ehloropliyllie assimilation, 

put, since the gram in the malting stage develoiw nuitn 
independently of such assimilation, these ravs mav bo 
excluded witiout harm. It is imimrtant, l.oweveM 

mWiZl"‘"Tl."1l*''''*'" f‘"i"‘'‘ '* P'-otootfld from direct 
suWiglil. The blue and ultra-violet rays are known to 
have a dostruofrvo action upon diastase. This action 
however, is mitigated on the one hand by the natural 
protection adoredd by tile yellow eolouring matter of the 

mlmi(t“”M 'y. * amount of light 

admitted hi the malting floor is never verv great, and on 

hand by the cireumstance tiiat the brewer 
always works with on exonss of diastase over his actual 
requirements. For the preparation of highly diastatic 
malt for distilling piirimses, however, it migh/be advan- 

Starch Paste; Oertain Liquefying and Saccharifying 

PMTZmp-' f^mnptes rend., 1906, 141, 

Mai.t infusions react towards guaiacum tincture like solu¬ 
tions of ferrous and forrio or manganous and manganic 
oompounds. The presonoe of iron can easily be detected 
in thevoagulum from tho boiled infusion; insng .e ..... i. 
aUo present in minute traces. The ferric comp^ds oan 
be rediiood by treating tho infusion with caustic soda and 
alummiura; ^ter neutralisation of tho alkali by acetic 
acid, the liquid does not give a blue reaction with guaiacum 
a.nd IS devoid of liquefying and saccharifying properties. 
Conversely, if a matt infusion gives, in tho natum state 
only a very faint guaiacum reaction, it may be made to 
give a full reaction by adding a trace, of alkali, passing a 
cuiront ftT tlwoi^h tho liquid and re-acidify ing with 
lactic acid. The liquid, Mter such treatment, is still 
capable of hquclying starch, but has lost its aaceharifying 
jwoperty. (htric acid destroys thp property of liquefying 
starch and of reaotmg mth guaiacum. Solutions possess- 
’”*.1'’.’",? ™ *he properties of malt infusiona can be made 
artmoiaUy by treating a solution of commercial albumin 
wito ferrous and ferric oxides. The filtered aolution gives 
a blue reaction with guaiacum and has a pronoimoed 
liquefying action on starch paste at 20“ O. The addition 



oentiden^. and em itupcrti • diatuni 
nower to wa liquida.— J. 7. B. 


' nl'4aaMo'‘aaiil’.'aad' aanaaafbu^itB th* dikwda^adatltid wn»'' 
..tattiag'’tha niidaa «' tnm 'iiita(idAaa>'^ '«ta»ah41qiMMnR' 
"’MtioB' vaaty oenddatal^. and am itupcrti • diatu»t 
JNtoaliadfyiiif power to 4na liquida.— J. 7. B. 

ftmtiUatim Enmnei from Koata; Itdatim of ——. 
j. Stokiaaa. Centralo. Bakt, [Abth. S], 1904, iS, 86; 
though Z. ge«. Brauw., 1905, |M, 800. 

Thb aothor earns up the oonoloeion* drawn from his 
Tatioua apsearchas on ana8rohio respiration in plants {see 
this' <1., 1905, 907 and 204). It is definitely established 
that the prooess of anafrobio respiration in the plant oell 
is an alwmolio fermentation acoompanied by the produc¬ 
tion of lactic aoid, the n|echanism of the process being 
aoTemed by the nature of the available carbohydrates, 
^e anaerobic metabolism of plants is identical with 
fermentation by yeast, and its quantitative relationships 
are the same. Aerobic respiration is probably a secondary 
phenomenon ; the primary prooess is the intra-moleoular 
movement of the atoms in the molecule of living matter 
involving the migration of oxygen in the molecule. In 
absence of air, the reduced atomic grouping—».e., alcohol— 
has no opportunity of becoming fixed with the absorption 
of oxygen in moleoular syntheses; it is therefore elimi¬ 
nated together with carbon dioxide. But in presence of 
air such fixation occurs under the influence of aSto-oxydases 
and the aJoohol tokos part in the building up of new 

S ortions of living protoplasm, in which process carbon 
ioxide and hydrogen are not formed. 

The migration or atoms in the molecule of dextrose is 
termed '■ glycolysis,” a prooess which is induced by glyco¬ 
lytic enzymes j first by an enzyme “ alcobolase,’ and 
i^ondly W one called lactolase,” which produces lactic 
acid.—*o. E’ B. 

Teait ; Action of Stimulantt on -. Ddbriick. Tagee- 

zeit. 1. Brau, 1905. No. 242. 

Cbbtaiu substances, especially the salts of phosphoric 
acid, asparagide, peptone, magnesium sulphate, ho., 
stimulate the fermentative power of yeast in a most 
marked degree. The stimulating influence of the addition 
of cereal grist is to be ascribed to the presence of such 
bodies in ue oom. Oat grist shows the strongest zymase- 
producing power, owing probably to the phosphates 
contained therein. Certain industrial effiuenta, such as 
the water -used for washing the yeast, also increase the 
zymatio power and fermentative activity. The metabolic 
products of yeast isolated by Kutsober also belong to the 
category of yeast stimulants. (See this J., 1905, 555 and 
1120.1-J. KB. 

Beer; Fixation of Carbon Dioxide and Permanent* of 

“ Bead ” in -. Mohr. Tageszeit f. Brau., 1906, 

No. 242. 

Thb fact that beer is capable of retaining a larger proper- | 
tion of carbon dioxide than an equivalent mixture of 
water and aloohoi is attributed to physical causes rather 
than to chemical. The main factor is the viscosity of 
the liquid, which increases the stability of the super¬ 
saturated solution. The viscosity is due to the colloids 
which hold the carbon dioxide in solution by a kind of 
surface, action termed “ adsorption.” The “ head ” 
of foim also offers a resistance to the escape of the carbon 
dioxide remaining in the beer. The existence of the 
“ head ” is again mtunly due to the colloids, but the bop 
resins also ^ay a part. The carbohydrates have no 
appreciable influence.—J. 7. B. 

iTaniim in Wine ; Determination of -. I» Krkmszky. 

XXUL, page 93. 






D. Kramszky. 


BKoiasx Fanom. 


Feast,' Deeieeatinf and Preeerving —. H, Living- 
atooa, London. Eng. Pat. 27,026, Deo. 17, 1904. 
Cnaiot is mads for l^is aiatliod of desiocatlng and {reserving 
most ooasktlng in xamoriag tha bnUc of w liquid tiiaie- 
Wm, dfoiafog m eoimbliiM;i(^ moist jniqal^ 
latfog sMt hUalik 


Caramel; Preparation of —and it* AppKtMm'tM'm 
Colonripfi Matter f* Oe Prodaetian of PormntodJsdttfdr* 
and for other Indaetriat Pvrpotu. T. D.'Li<ilitW>*tNfo 
London. £og. Pat. 28,547A., Deo. 28,1904f 
CbaiMS are made for (1) the process of purifying B s w mi l, 
by subjecting its solution to dialysis, with or trithdut 
subsequent concentration ; (2) the modiiots thus obtidaed 
and beverages coloured by them; (3) the colouring of bsir,. 
by adding dialysed caramel to the nnfermented wort. .. 

—T. H. R;';; 

Beer and Similar Beveragee; Coaling and Aerating .l—w, 
M. F. Chambers and 1>. fi. L. Aroiflbidd, BmuionS,. 
Eng. Pat. 2317, Fob. 0, 1905. 

The apparatus desoribed, in which the cooling and aeiaitiM , 
of boor and the like beverages are oarried out rimulth- 
noously, consists of a suitable aerating vestei provided wUit'' 
a cooling coil the ends of which pass tiirough stafl^ 
boxes in the aerator into inlet and outiet [apes itom VW' 
brine or other cooling medium. The Booling eoU ih BtM ., 
with beaters or wings to act os rousen, if Mtatsd 
by means of a pulley fitted to one of Its prolonged enm. 
outside the aerator, or by other meant, ilia two ends 
the ooil may be connected together inside the asrstdir! 
by a centraldiollow or solid shaft, so as to provide for 
symmetrical rotation of the coil within the aerator, , 

—T.B.Bjj''■ 

Beer and other lite Diguide; Proceee for OondiUokingi 
Cooling and Freeing from Fermented Matter 
E. H. West and B. W. Webster, London. Eng. PKt, 
5300,'March 14, 190p. > ; 

CuAtH is mode for an improved process for conditioning 
beer and other like liquids, which ooiuists in running the 
beer or other liquid into a vessel provided with device* 
for warming, cooling, and, when necessary, agitating tiM 
same, adding thereto dry hops, and, when neOMia^, 
“priming” or unfermented wort. The mixture fo tiira. 
heated by means of a warm liquid applied to the smmee 
of the said vessel iu order to facilitate fermentation, Uftl^ 
or without rousing by devices operating to the vesnCL' 
When the desired point of conditioning is reaehed, ttth 
fermentation is checked by coolin(t the mixture to 
atnre approximating to its freezing point, by meaus fit if ' 
cold liquid applied to the surface d the vesM.—T.'SK'#!' 

Whieley and the like; Method and Meane of Btanding -ii'iiii i ) i 
J. Dunbar, Glasgow. Eng. Pat. 1356, Jen. sOCMt ' 
Claimb are made for: (1) the blending and otonifletq.' 
mixing of various kinds of manufactured whlikjr oe 


a fine spray which is ooUeotod in a confined S|M(w { 
the continuous circulation, aeration and ooulmg Of 
drinking water in the tanks on board sea-gotog TW 
by this spraying process, and the oooling rf nuBtufol^ 
bmr to heat^ atmospheres.—T. H. P. 


Obkkas PAxainr. ' 

Beoeragee free from Alcohol or Poor in Alcohol 
for the Preparation of — from StarUe remkn 
or Non-fermented Fruit Juieee and the 'lOm 
&iinneke. Ger. Pat 102,4^ Deo. 9, 19(^ ' 

Tax claim is for a process of pnpsring bevoMafoti 
from aleohol or poor to sloohol fironv fonosaAed w ii 
fermented fouit juioes, by tiie eotion of SdiWhBfmlll 
memimnafaeiene or Mgooderma ureoitim'ydNhtdMdMiK 


, at sterilised air. The fruit inioe is stoiAjiiiLJ 
the outlet of wUoh is olosed -igr sm 
bultuie of Saeeh. msmbroamfoefsiie . oc ,', 
esraefofoifo totrodueedf Aitar« foar 
.MiiiioB 'Of % .atoohifl. of sugar beooniai'/iii 

slwaffuf' " 




« a. xviii.--.toomi aiiinsjunoK^ 






iAlITATIOll; WATBK. 

vdufioatior. & snnwEOTAHTs. 

lOottiimtti from Pagi 87.) 

(ii.)-K)ODa 

Mtik Adi; 


Detection 0 / — 
Kuu. xxin., 


- {n Fruit Juket. B, 
p&ge 92. 


EnaiJsa pATEKTa. 


vjth • ajpoat m tlw licpiid nunr B(nr tah|..»:MiMad 

»««iTiag -wwd itoed biiW tiis Anting nod 
dali»aj ooniwatad widt u> eiaotno np{Af.—W. F. A . 

Mm Separator; Ceeitrijufttl ——. R A. 0. Frdliua, 
Aoinior to Abtieaelalnbot Burmalster St 'Wtioe 
MMkiii-og Skibahyggeri, CJopenhagea. U.S. P»fc 
807,830, Dec. 10, im 

Sia Bng. Pft. U,0eo of 1904; tiik lOOS, S09.—T. F. B. 

Fbenoh Patimt. * 


Milk and Milk Compoundi; Method of Preeerving -. 

0. Jung, Vienna. Eng. Pat. 27,516, Doc. 16, 1904. 

> 8n BV. Pat 347,877 ol 1004: this J., 1906, 452.-T. F. B. 

MUkPtodutie; Procete and Apparatue for Producing -. 

J. M. Sinipoon, LiTorpool, and F. Jaokeon, Garstang. 
Eng, Pat 2020, Feb. 1, 1905. 

Bsdimiu or oeparated milk and oil or melted lat am blown 
tlffough an injector jet in order to thoroughly emulsify 
them. The product may be dried on the hot roller syetein 
and powdered. A <sream may be obtained by using a 
larger proportion of fat to begin with or by subjecting 
the thin emulsion to centrifugal action. (Attention is 
drawn under the Pat Act 1902, to the following Eng. 
Pate.!—3348 and 3369 of 1882; ‘2869 of 1883: 8476 of 
1891 i 22,116 of 1892; 17,630 of 1893; 2081 of 1896; 
11,624 of 1900 ; 3489 of 1901; 22,876 of' 1903; and 
13,716 of 1904, this J., 1906, 632.)—W. P. S. 

If and ike like; Method and Meetne of Blending -. 

J. Dunbar. Eng. Pat 1366, Jan. 24, 1905. XVII.. 
page 86. 

Butter ; Procete of Making -. 8i C. Boykin, Gadsden, 

and R. B. Mitchum, Milan, U.S.A. Eng. Pat 13,479, 
June 29, 1906. 

8*i Ft. Pat 366,837 of 1905; this J., 1905, 1249_T.F.B. 


Alimentary Product from Oraine; Preparation of on . 

Blattmann and Co. Pi. Pat.^357,451, Sept 2,1606. 
Tki substance extracted from cereals, Ac., by alcohol, 
mixtures of alcohol and ether, benzene, carbon tetra¬ 
chloride or chloroform is separated from the solvent by 
evaporation, and the residue obtained treated with acetone 
or methyl acetate. The product is then dried at a tem¬ 
perature below 40“ C.—W. P. S. 

(B.)—SANITATION; WATER PDRIFICATION. 

Plumtiiem due to ElectrdyeU. B. Latham. Electrician. 

1905,66 [10], 398—399. 

A CASH of lead poisoning having occurred in a cottage 
supplied with water by the South Hants Waterworks 
Co., invMtigations were carried out for the purpose of 
asoertaimng the cause of the presence of notable quantities 
of lead in the water. The corrosion of the service pipe 
was found to be entirely due to electrolysis, set up by 
leakage from olootrio lignting mains and installation, in 
the near vicinity. When a current of 80 amperes was 
^sing through the mains an E.M.P. of 1-8 volts was 
detected between the carth-roturn and the water pipe 
running to the house, which, in the engineer’s opinion, 
accounted for the whole trouble which had occurred. 
Laboratory experiments confirmed this view.—W. P. S. 


Drying Vegeiahlee, Prbite, Starch and the like.; Apparatus 

for -. N. Yagn, St. Petersburg. Eng. Pat. 6225, 

March 13, 1905. 

A TAZg, chamber is divided into a series of horizontal 
compartments by V-shaped metal partitions. The lowest 
compartment is heated by steam and is in communication 
with the atmosphere, whilst the second and succeeding 
Cumber* ue heated by conduction through the mettd 
divisions to a successively decreasing degree and are 
isolated from the external air by flaps or doors which 
cover the openings through which the material to be 
dried is introduced or withdrawn. The latter is spread 
on trays which are.introduced at short intervals into one 
end of the second compartment and pushed forward to 
the other end, when they are lifted to the next higher 
oomportment and so on till the top compartment, which 
la opro to ae air, is reached. The air in each compart¬ 
ment is agitated by farm, and being heated by contact 
with the metal partition forming the bottom of the com¬ 
partment, rises through the material in the trays and takes 
up moisture; it is next cooled by contact with the under¬ 
side of the bottom of the comportment above, deposits 
the moisture on the surface and sinks, to perform Gre 
eyela over again. The deposited moisture flows down 
toe under surface of the V-tmaped partitions and is carried 
away try a gutter.—W. H. C. 

Ukimp SiAina PATniras. 

liquid*; [Slectrical ]Apparattte for Sferilieing, Purifying 
and Agdng —~t. R. G Turner, Assignor to C. E. 
Tomer, Odlumbus, Ohio. U.B. Pat. Be-issue 12,421, 
Dee. 1% 1906. 

Tn Bquid ie allowed to flow from a tank into a funnel 
aaqf^iorted above a reodlving vessel. In the latter is 
piiiaed an electrode connected with one pole of a battery 
* e» -4fleettio supply, wbflat the fninel is oonneotod with 
tins oMier pole. The current passes Horn the vessel to 
dto’ftnBel through the etnam .df Kqhid fall^ bom the 
atom the fuimol. The rheetfi^ vestol is provided 


Enqusb Patxst. 

Sewage Sludge; Method and Apparatue for Seeavering 

Patty and Oily Matter from -. The Mayor, Aldermen 

and Citizene of Bradford, J. Garfield, Bradford, and J. 
Qrossmaun, Manchester. Eng. Pat 29,668, Doc. 31. 
1904. 

Ths sewage sludge is treated with sulphuric acid, or with 
alkali, or heated under pressure so as to liberate the fatty 
acids. The muss is then filter-pressed and the cake, now 
containing about 30 per cent of water, distilled. For 
this purpose it is fed by means of a double hopper into 
long D-shaped retorts which are surrounded with tiles 
ana saddles. A travelling arrangement conveys toe 
oake through the retorts at such a rate that when it 
roaches the other end of the retorts, the fatty acids, am¬ 
monia and other organic compounds are removed, the heat 
being kept suffloientiy low to enable the residue to retain 
SHoh an amount of nitrogenous matter as will render it 
available for manurial purposes. The gases leaving the 
retorts are oondensed, scrubbed and separated, widlst the 
residue is drawn oS through a olosed ^sohareing box. 
Superhoatod steam may bo blown throng the retorts 
during the distiUotion. The temperature to which'the 
retorts are heated depends on the nature of the sludge. 

-W.P.S., 

Ukitsd Statm Patbkto. 

Pud; Artificial - Urom Oathage]. E. G May, 

Assignor to National Garbage Fud Co., U,8. Pat. 
807329, Deo. 19, 1905. II., page 61. 

IVafer,' Proceae far Purifying —. J. F. Wixford, 
8t Louis, Mo. U.S. Pat. 807,008, Doe. 1$, 1906. . * 
Fbok 4 to 8 grains of femous snlphBto.aM added to each 
gallon of watiw and afterwards suffioieat calcium hydroxide 
to aeutraliM the (we carbon dioxide and •nlaimtoi'ln tiu 
water-The reagents an added ia eolattan to a mnning 
stream of the wator, the haw aoIntiiHi helaa tot^noeS 
to A itont'fadqw toat'at ..which the Uttoem 





•tod alwatd be mbb 

^i«*iK /s/vrte it’k’^sr- 

“l<31ng from 0-28 to 2 erains of 
flnonde to eaoh gallon of the water and aferwarda 
»ttffi^t orimum hydride solution to render tho^iS? 

allowed to 

■«?««*,• Method of Biological _ 

Deoa^w"’ Gormany- U,8. pSTsOT.ee?, 

S*E Pr. Pat. 337,301 of 1003; this J., 1004, 800._T. F. B. 

OZBHAlr Patest. 

r?^r* '■ /<«• ‘S'pa™. 

bI^OOS. -■ ®"°‘‘ardt. Ger. Pat. 162,608, May 

, ^ Focesa ia intended for the separation of armUaceoas 

S|'s|Ei*}S!:sfS 

of the filtcr-ohamber and is held in place by weiahtf on 
thS ,•““8 “<;«a. and also by the water.^hrfidM o^ 
st™o^*?Jfth^/^® channel are preferably ran- 

o" •»hioh the weights holS 
th6 clotn m position are piaced • the § 

”#aceo“s tl'CrW 

to th'ri mo±‘“^sr' ■“ V from'^Z 

(C.)—DISIJ^FECTANTS. 

JEnoubh Patbnt. 

Sevenoaks, Kent. Eng. ^frApriflsf^?'"-'' 
mum, or any of them, whereby oerSbf1he1Sr.«r 

tion"ri^«e“dr:Ldar“e'^»^^^^^^ 

Fbknch Patbwts. 

Rt^aMRteinOUt; Method of Treatno 1 K Ro.ni, 

Vv. Pat. 387,391. June 21. 1W8 Xl!iirp»ge^ 


. page 82. 


EfiSSSW’— 

added to kJo™ .ur ,aa.™’ itesm soap may be 
leave, r*®* m close oontact with the 

in toe W of P»>P»««o» may brmi:^SI 

infusorial earth, gypsum^ 

*3dld!lw!‘ PS.” “*'* “PP®' *’*’pH» »“y^o b^ 

f 0 Dom Acetate 

«n«mteatod ‘a<d«tto»df e^per mtodurt. « 


MtetoM;''. 


nmned, i# 
and the talt 
mant of inleoted Tinea,—K p.' 


A’ 


xa.—PAPESR, PASTBBQABD, Bte. 

(Continued from pugs 88.} 

Esoiash Paxsw*. 

fL''ssts,.%rvss 

!s: 5 ,SS.S»: gS“‘ 

a aolntion of dyestuff is allowed to dtonftwtf) 

betw^n i"“P “ soffiti^T^a^ '»i0L 

sltd™? %l>o*.,aboyo theftreastroSr.iSd'^t 
be iriTM Tosaels containing the colour sitetien toW*' 

papar puId. or an iingfitimd-.tHM __ a _i . *** 


suitably adjigiting the flow of water to the pul^,^. I. |p; 

Pamr-Making Machintt; Appara/u* for i^finiigiiif.'li'- 
Oo^ring Mmer. Uited Ca^MtH^e, 

■q•“ -/orMe MatutlaetureM^S^ : 

(Coloured and Ma^Sn^Lttf 
24,^9^: Austeia. < Eng. P»^^X£ 




me 


Tm apparatus shown in side eleyation in t&B aaonte. 
pmi^ng h^re is suited for the produotion nl ** maS^W 

?y_ciou^ coloured papera. The oolw aoliittoK laP 

**™“8h pijfc e, and enters pipe eiHsMtatadlte 

“ • "“*^®, P‘§? * ^ * Perf««tedjS*»Sffi 

?*P®* “J»“mog tho width of tba.MHSr 
paper. On the top of e ace provided a nnmbar ol) 

*•“ colour solutton ia fomd; 

,^^“*0 noiales terminate sbdn 
trough /, md cause the ooloac to flow oyer it 
eteeauM, whence it passes over the 
to the'web of papat,. For 
WW. pipw « and r' are le 
revolTjng at abont SOO 
aprrelto drived* 






$ 8 ' 


Cl. xx,-^wxm CHEHiOAts, AtmixMm mssmm, % srm&OTS. vfiA.u.tm, 


Ujiitsd Statm Patbsttb. 

or ^nlp Hoard; Method and Apparaiua for the 

MoMtJaciHre of -. H. D. Loria, Orcbamps, France. 

VS. Pat. 807.763, Doc. 19. 1906. 

SlB Eng. Pat. 28.246 of \m : this J.. 1905.149.—T. F. B. 

Wood-F^re IHgeatcr. A. W. Haudford. Evanston, Ill.. 
Awignor to Wood Distillates and Fibre Co., Chicago. 
XJ.P. Pat. 807.926, hoi\ 19, 1905. 

Trs apparaus eonsitts of a rotary nhell containing a 
rotary axial shaft fitted with arms for the purjM)»o of 
moving forward the contents of tho shell while the latter i 
is at rest The shaft and shell can be rotaUnl separately, | 
and either of them can be disccmnoctf-d from the source 
of power. Steam is supplied to the sholl through a 
pipe telescoping with the axial bore of tho shaft, wliich 
oore opens into the shell, whilst an exhaust pipe is con- 
necited with tho opposite end of the shaft bore. A number 
of pipes, connected with the shaft bore, extend longi¬ 
tudinally in the shell, and o|)en at different }K)ints to dis¬ 
tribute steam. A v^ve connection for a drain pi}>e is 
provided at one part^of the shell, and a drain pine, htled 
with a pump, is provided to connect with this valve when 
tho shell is in a certain position. The exhauster is con- 
nocted with the oxhauBt-pii>«) to draw off va)x>ura from the 
aheU. Tho shell is also fitted with a manhole.— C. IS. 

Pulp and Paper Machinery. H. Parker, Assignor to 
Improved Paper Machinerv Co., iioth of Nashua. N.H. 
VS. Pat. 808,014, Dec. 20, 1906. 

Iir a paper machine of the cylindrical typo, each indepen¬ 
dent^* cylinder mold” is provided with its own couch roll 
and endless felt. Tho webs inmle on each cylinder are 
auperpoBod to form one coinposite web of paper which 
passes over a suction apparatus above which a press- 
roll is adjusted so as to subjei;! tlio web simultaneously 
to pressure and suction.—«!. F. B. 

Frbnoh Patbntr. 

Photographic Pa^re for Producing Images Sensitive 
to Damighi ; Phosphorescent —— . R. Bau. Fr. Pat. 
360,735, Aug. 7, 1906. XXI., page 90. 

StraWf JviCt ttc. Treatment of - [for Paper Manufacture^ 

D. Gioi-Tenua. Pr. Pat, 367,374, Aug. 31, 1905. 
Under Int. Oonv.. March 27, 1905. 

In order to obtain a tough cellulose from straw, juto, 
esparto, 6:.c., suitable for use in paper manufacture 
in place of wood pulp, the following process is carried out: 
iOO kilos, of the straw. &c., are boiled with a mixture of 
sodium carbonate, 8 to 10 kilos.: lime, 8 to 7*5 kilos.; 
borax, 0*5 to 1 kilo.; kaolin or clay, 2 to 2*6 kilos.; and 
eiaein or starch, 1 to 1*6 kilos. I'he product is washed, 
bleached, and made up into paper in the usual way. 

It 18 stated that the yield of bleacned cellulose is from 63 
to 68 per cent, of the weight of straw used.—T. F. B. 

Silh ; Recovery of SUvenis, especially Alcohol and Ether, 

from Bobbins of Artificial -. J. Douge. Fr. Pat. 

360,836, April 21, 1906. V.. page 71. 

Viscose : Process of Making ThreMs and Films of -. 

S. Pissarev. ' Pr. Pat. 357.060, Aug. 19. 1906. V., 
page 70. * 

Cellulose Solutions; Process of Making - by means 

of Alh^amines. E. W. Fri^rich. Fr. Pat. 367,171, 
Aug. 1905. Under Int. Conv., Aug. 26. 1904. 

It is proposed to employ solutions of copper oxide tn'alkyl- 
amines instead of in ammonia for dissolving celluldso lor 
various purposes, t.g., making artificial silk. 320 grms. 
of cellule ore moistened with hot water, and added to 
3*4 litres of oauetio soda solution (30^ B.); 260 grms. 
of copper sulphate are f^en gradually added, the somtlon 
of Bodium sulphate is fil^red off, and the cellulose is 
diMolved in a 33 per oent aoueods sohition of methyl* 
amine, tim temperature being tmpt low. These solutions 
are statM to coagulate very rai^ly, the resulting, threads 
being very dMtio.—T. F. fk 


XX.—mrai oheuicals, alkaioids. 

B88EH0ES, AND EXTRACTS. 

^{Continued from page 39). 

Strychnine; Action of Bromine on—. H. Beokurtf. 

Arch. Pharm., 1905, 248, 493—496. 

It has been previously shown that when two atoms of 
bromine are allowed to act on strychnine hydrobromide 
in aqueous solution, bromo-strychnine hydrobromide 
OgiH^jBrgNgOs.HBr is formed. With four atoms cf 
bronuDO, another bromo-compound, bromostryohuine 
dibromIde, 02 jN 2 iBrj,Ng 02 Brij is obtained as well, in tho 
form of a bulky yellow precipitate. On employing an 
excess of bromine, this dibromide is not obtained, but the 
tribromide CjiHjiBr 2 N 20 aBrj. results. 

This tribromido is obtained by the addition of an excess 
of bromine solution t-o a strong hot solution of strychnine 
hydrobromide until precipitation ceasos, and the super¬ 
natant liquid is coloured yellowish-nd. The micro- 
crystalline tribromido, dried over sulphuric, acid, has no 
definite m. nt, ; it is insoluble in water, and sparingly 
soluble in alcohol; the latter solution is at first alkaline 
in reaction but becomes acid on keeping. When strych¬ 
nine nitrate is used, the precipitate ootainod is not pure; 
bromostrychnino tribromide is not obtained, but a precipi¬ 
tate containing loss bromine and much nitric acid. 

On treating bromostrychnino tribromide with boibng 
absolute aloohol, tho yellow alkaline solution at first 
obtained became (iolourless and acid on continued heating 
for 10 minutes. On evaporation, no crystalline compound 
was formed ; the syrupy residue obtaineil was ilissolved 
in hot water, and treated with excess of ammonia’ The 
precipitated body was dissolved in alcohol; on adding 
water to this solution, crumbling crystals were obtained, 
which, when roorystallised. reparatod as well formed 
I rhombic tablets of monobromostrychnine CojUjiBrNaOj ; 
m. pt. 222”C. The same body was obtaineu by the action 
of alcoholics potash. With hydrogen sulphide, mono- 
bromostrychnino hydrobromido was formed, and nascent 
hydrogen reduced the tribromido to the raonobromido. 

When heated at 106® C., to constant weight, the lighter 
coloured powder hod the constitution of bromostrychnino 
dibromide C2iHgiBrN202Br2. This dibromide behaves 
Uko the tribromide when treated with alcoholic }>oiash, 
hydrogen sulphide and nascent hydrogen. It may also 
bo obtained by extracting the tribromide with cold alcohol 
which removes one atom of bromine. 

The behaviour of bromostrychnino tribromide indicates 
tlmt the bromine atoms are readily split off, so that it 
must be regarded as a mere bromo additive compound of 
bromostryeJmine and bromim'_J. O. B. 

Otto of Rose; Alcohol in -. W. H. Himmons. Cliem. 

and Druggist, 1906, 68. 20. 

Tbb presence of dilute alcohol, has, in two cases, recently 
been detected in deliveries of otto of rose; the preliminary 
samples did not contain alcohol, the [>resenco of which wm 
probably due to insufficient drainage after the vases had 
been cleaned and rinsed with alcohol. The quantitv of 
foreign matter (aloohol plus water) found was 0*65 and 1*0 
per cent. The refractive indices of the oils were low, 
otherwise their properties wore those of the pure oil. 

—T. F. B. 

of False Savin {Juniperus Phosnieia). J. C. Umney 
and C. T. Bennett. Pnarin. J,, 1905, 75, 827—829. 
Thb authors recently examihed a sample of savin oil from 
the South of Prance, the characters of which differed 
considerably from those of pure savin oil uid German 
savin oil, but agreed closely with those of some of the oils 
which, hitherto, have been looked upon as adulterkted 
with oil of turpontiuc. Examination of the plant from 
which the oil was derived showed this to bo not Jimiperut 
aabina but Juniperus Phmnicia (tho common Mediter¬ 
ranean species). A oomparifon of the oil of Juniperui 
Phetnida with German savin oil and with oil dtstllled in 
E^hmd from Jumperus a<dAna is given in the following 
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. -s-T..::—--r-L.-f 

rt-r- i.- —- 

• • ” 


Knglish. 

i GA*man. 


From 

From 


J. Hahina. 

J. Sabina. 



4i 

Bpeclfio gravity . 1 

0*909 

0*920 

Optical rotation. 

+ «8'’ 

-1-42" 

Enters . 

47*6% 

30*6% 

Total sabinol . 

52*1% 

48*2% 

BfiiubiUty in 90% alcohol 

1 111 1 

1 in 1 

Portion dUtilliiik— 



Below 155“C. 

nil 

nil 

Below 165‘ 0. 

nil 

nil 

Below 175® r. 

14% 

nil 

Below IRO" V . 


4% 

Below 200* V . 

4K% 

20% 

Below 820‘ (■. 


49% 

Below 230" . 

80% 

00% 

___- • - 

- _ ' 



+ r80' 

17* I % 
1 in b 

«1% 

ho®4 

H2% 

H4®/o 


The oil from ./. Phceniria contaiiifl over 75 j)er oont. of 
pi none. 

The authors point ont that an the nitMlioinal projan-tioK 
of savin oil are most probably Hue U* tlie saljjnol and its 
aootato prtwent therein, the oil from J. Ph<vnicia (false 
savin) snoulH not be suhstitiiteH for tlie oil from J. 
8<ihina (true savin).—A. S. 

KuSi’ntuil OU of 


French. 

Prom 

\J. Phvnifia. 


Pardey Frailif; 

“ Lighi " and “ Heavy " ()ii\. 


it disBolvoB rapidly and abundantly at first, but after a 
short time, a compound of the eoniposltion pivon above, 
separates from the clear solution. The solubility eurvo 
for mercuric chloride in acetone consists of two distinct 
branohes, corresponding to znercuho chloride and the 
<'ompound of the same with acetone reapeotirely, and 
intorsectiug at the transition point which is 13° C. for a 
Holutiou containing 27 moK wr cent, of mercuric ohJoride. 

—A. a 

Urotropinc [Ifexameihidenetetramine\ ; Examination 
of -. A. Wiihlk. XXIIl., page. 93. 

Cinr-hotui Ei/forfM from Java. Chem. and Druggist, 
Jan. 6, 1900. * 

The N.V. NcHorlandscho Venn at Amsterdam Toporta 
i the Hhipments from Java to Euroiw as follows:— 


—. [ProportiofhH of 
Hacnsf'l’s JU‘(K>rt. 

Got.. 1905, 2(1. 

TnitJUNaiAN parsley seeds have been found to yield 
1 *1 IHT cent, of “ light ” oil and J*.') per cent, of “ heavy ” 
oil. The “light” oil had the sp. gr. O'KKT at 18’ C. ; 

—46°. The “heavy” oil the sp. gi. 1-H>(» at 
1H° C; «D = — r’25'. No crystalliHatioii of apiol was 
observed either during di.stillati<m. or on standing.—O. Jl, 

Cinnamon Chipn ; EttsenHal OU of -. \Proporfion« 

of “ Light " and “ Heavy " (*U of (Jinnamm]. Ilaonsors 
lieport. Oct., 1905, 11. 

In a recent <iisti]latiou of cinnamon chips, the heavy and 
light oils were collected se])arately. The light oil luul 
the fip. gr. O'lhHl and contained 47 |Hn‘ cent, of aldoliydos. 
The heavy oil, sp. gr. I‘025, contained (17 )>er e<-iit. of 
aldehydes. Aliout (1(J*(1 per coni. (»f the total oil obtained 
was “ light ” oil, and 33*3 jier cent. “ hoary ” oil.—.1. O. H. 


i9o:> 

1904 

iism 

1902 

lUOJ 

JIKIO 

1K99 


A mat. lb. 
16.899.000 
U.460.000 

I. 8.7:26.000 
18,840.000 
12.799.000 
10,780.000 

II, 409.800 


IHOS 

1897 

189A 

1BU5 

1H94, 

189.8 


Amst Ib. 

. 11,160.000 
. 8.487.000 

. 10.079,000 
, 8,827,700 

. 8,917,700 

. 7.942,000 


(Amsl. pouiid~l l KnKlinh pound.) 

With regard to the possibility of an cxjwrt-tax on Java 
ciiiuluum, wliii'h has been mooted in several ipmrtors, it 
now appc'aif from the report of the Java Ijiidget. which 
has just Ixs'ii issiK'd, tliat oinchona hsH not boon selected 
for an export duty. l'1'Jl-j 

Enourh Patents. 

Camphor: Mnnufaeinro of -. A. Zimmormann, 

I.<ondon. From Chem. Fahi. auf Aotien, vorm. K. 
.Sehenng, Horlm. Eng. Pat. H0<)8, April 28, 1905. 

A MlxTiTHE of borneol vapour and oxygon or air, at about 
190° (^., is passod over sonu' catalytio agent, u.g., spirals 
of eopjs'f wire or platinised asliestoa, or broken earthen* 
ware contained in a tulie; aff^er about eight hours, the 
product is st4it«*d to con (am about 2.5 |NJr cent, of oampbor. 
(Compare Eng. Pat. 9550 of 190.5; this J., 1905, 902.) 

—1'. F. B 


Acet<ddehyde.Actum of •Sifdiam iStdphile on -. Heyewetz ' 

and Bardin. Hull. <Soc. Cliirn., 1905, 33. 1312 -1.314. i 
Fifty o.c. of a 15 ix.t cent, solution of anhydrous sorlium ; 
Bul|)hite are slowly orldud to 2(K) grins, of 95 per cent. ; 
oeetaldchydo, the tem|>eratiite biung kept at 0° (\, and ' 
the mixture is exlracUal w'itli ether. The extracts are 1 
evajwirated, and the residue is distilled, the products i 
eonslsting chiefly of crotonic aldehyde dnd crotonic acid. 
The above conditions arc statcfJ t/o give the best yield of 
crotonic aldehyde (about 40 per cent, of the Iheort'tiral 
yit-lil).—T. F. Jl. 

Mercuric Cldoride: SolvhilUy of - in Ethyl Acetate 

and AcUone. A. H. W. Aten. Z. physik. Ohem., 
1906. 64. 121—123. 

The results ef the author’s detcrminalions are shown in 
the following table: - 


ProtocaU'chuic Aldehyde.; ProCeAM for Manufacturing -, 

K., H., and K. Frit/scho (Schinimel und Co.), MUtita- 
l^eipzig, Curmany. Eng. J*at. 18,992, 8t»pt. 20, 1906, 
Uiuler fnt. Ciinv., Oct. 17, 1904. 

PiPBRoNAb or pi|K’ronal chloride is hoatod with a halogou 
uompouiid of sulidtur or of sulphuric acid; the diohloro- 
piparonal chlunue thus producc'l (which ia clUorinated 
in the raothvleno group only) is converted into proto- 
cntechuic aldehyde by boiling with water. 15’4 kilos, 
of piperonal iiiav l)o heated with 20*8 kilos, of sul|^uryl 
chloride to about 80° C.; tho product of the reaction is 
boiled with water, and tho aldoWde extracted with ethw. 

—T.F.B. 

United Statb.s Patents. 

Organic ComjHiundA ; Manufacture of - hy Oxidation. 

W. T.«ang, SaIbkc*on*tho-Elbc, Oermanv, IhS. Pat. 
! 808,095. Dec. 20, 1905. 


Temperatiirt'. 


■ (‘ompiwitlon of Solution In MoU. per 
I of Mercuric Chlorlib* 


Ethyl acetate solution Acetone solution. 


*C. 
— 15 
0 

•f 10 
+ 17 
•(* 25 


9*10 

9*25 

016 


14-5 

14*0 

18-7 


28*6 

23-8 

22*8 


See Fr. Pat. 323,910 of 1902; this J.. 1903, 671.—T. F. B. 

Gunnyldudkylbarlnfvrk Acids ; Process of Making —r. 
B. R. Seifert. Assignor to ('hem. Fahr. von Heydea, 
Act.-fics.. Radebcul, (icrmaiiy. U.S. Pat. 808,407, 
Deo. 29. 1905. 

Skr Eng. Pat. 10.201 of 1905 ; tliis J., 1005, 939,—T. F. B. 
Fre.n'ch Patents. 


In the column relating to tho acetone solution, tho first 
three numbers refer to the noso of the solution containing 
a compound of mercuric chloride and acorime, HgCl#. 
(CHsljCO, as solid constituent, whilst the Iasi throe refer 
to mercuric chloride as the soliti substance. adding 
mercuric chloride to acetone at temperatures below 10° C.. 


Kthyhnc Oxides : Production of -. Etabl. Poulenc 

Fibres, and E. Foumcau. B’r. Pat. 350,248, Oot. 22, 

SoBSTiTUTBP ©tlwlen^ oxides are obtained by treating ' 
; with cOQccntratod solutions of alkalis, the ohlorhydriiis 
j of the general formula R.R'(X0H)C^C1 (ace Pat. 

I 339,131 of 1903; this J., 1906,43). xtie followmg oom< 
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pounds are dfwribod and cJaiwed Motho-othenyJothauo 
oxide. 



m«tho-othonyiisn}>outano oxide, and mothophonylathenyl 
oxide. Wlion treated with amines, these oxidea yield 
aniino^alcoiiolfl, stat-od to be of t.bnrajwutio valuo; when 
miueed. they ])rodiO’e niooholw. Tliey can nJso Ijc con¬ 
verted, by jnm<‘ral acids, into odonllc 

- T.y R 

IHnUy/lnxtlonijJvrcofi: Prorrn/i for Making Ihrirntirrs of 
Ihalkyhmduniv Acul and ——. Karbwerko vorm. 
MoiHtor, liiiciuN ^md Rruninjj. Fr. I'at. 3;V),i;?r>r), 

LM. nm. 

Whkn dlm<'lliy]' or mcthyh‘tityliua)(u»ic f'sters are oon- 
t! 4 'nrtcd witl» {!i< vanodiainid (5 by nicatm <»f a sohdion of 
fiodiuin 111 nietby) <ir cthy) alcoliol. or vvIkmi dictiiylmalofirc 
ostors arc Hiiuiiarly condensed by ai<l of a solution of 
soiliinn in iiietbyl alcoliol. mtiTiiicxliato prodiicls aic 
<»h(iim<-d whiidi, when lu-alod with a<uds. am r(Mivcrk*d 
into t)io correspondlnj? dinlkvlnui)on_\ lumas, {('onijiaro 
Kr. l‘a(. 34<I.18K ofloat; tlusd.. I3L)-*T. F. H. 

JhtilhjViarhihirir. Acidii; Pmci ita of Prefxiring — . 
Karliwerki* vonn. MelstiT, Lnci\is und Rriining. Fr. 
Pat. 350,31(1. Nov. 10. IfltM. 

Sisk U.S. Pat. 7!)5.4l)r» of 1005 ; this J., 1005, !W3.~T. F. 11. 

XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

{Ponttnued from fagr 30.) 

Svnnitivr PrcftanUiona |a«d Photographic Papcru] parkni- 
ing ihrccUy in Lights and ('tynlainnig no SiJuhlr Silver 

Salta : Pnductionoj -. A. niul L. Luinicrc. Phot. J., 

1005. 46. 40H. 

Al,r. “ printing out ” j)a|)ers at pmsont in use contain an 
oxeasa of suluolo siiviT salts, which <‘ause dotei ioration of 
the eimilsion, m well as favouring the forination of silver 
stains on tho negnlivo and jirint. Jt has been hnind that, 
when reducing agents arc added to a^ silver lialide (oindsion 
(esjiecially a chloride oimdsion), eontaiiiing no excess of 
soluble HilviT salts, the emulsion is itarkeiied by light. 
Among organii- suhstanccs, amino comjMimidH are less 
active in Uiis re.sm'ct than hyilroxy coni)H)undH. and witli 
tho latter the rwlucing proiierties <le|suul on the numlmr 
of hydroxy groiijis preflont: reHorcinol is very suitable 
for use in making srich pe^x^rs. Of inorganic substanees, 
manganous salts, nitrites and arsenites orr^ of interest in 
this connection. 'J'he reducing agent is ineor|H)rat<Ml with 
tile silver eimilsion. which may 1 m>, prepanxl with gelatin, 
OHsein, alhiimm, collodion. &e. Papirs pre^iared an 
indicatwl above are stated to fKinst’^ss excellent keeping 
pro|Kjrtics, and to havi* no tendency when damp to stain 
negatives. 'I’liey ore toned and fixed in tlu' same manner 
os ordinary “ juinting out *’ pa|K‘rs.—T. F. 11. 

Eudusu Patents. 

Phtdographic Plates. Filina or the like ; Developing and 

Finishing - und Pladographic, Detrlopera for vae 

therein. 0. 1>. Abel. London. From Act.-(h-s. f. 
Aniliiifabr.. Berlin. Kng. Pat. IHld. May I. UH>n. 
SsEKr. Pal. 354,(M)5of 11)05; thisj., 1906,10H4.~ T, F. B, 

Peprodvclion of Pietnna or the hkt v'ith Aid of Cat4iJyaia. 
Neiie Photographischc (Jes., A.-ij., Wteglits, flermany. 
Kng. Pat. ‘JO,37’J, Oct. 0. 1905. Under Int. Conv., 
Oct. 13, 1904. 

Sbk Fr. Pat. 347,732 of 1904 ; this J., 1905, 347.—T. F. B. 
French Patents. 

R*prodne(ion: Proccaa of Polwh'^ornf - hv Chemiced 

SilecUon of the Cedoure, the Original being Regenerated. 
T. M. J. ’IVuirhehit. Fr. Pat. 360,289. Nov. 3, 1904. 
This IpeoilicatlQn roUtea to a process of reproduolag 


objects coloured only by the three fundamental ooloun, 
the red conBisting>of a mixture of an Eosinlake and nickel 
phosphate t the bine, a Methylene Blue lake and mer¬ 
curous chloride, and the yellow, a Martius* Yellow lake 
and lead sul(i||iate. The original is first treated with a 
I per cent, solution of {Kitassium ferricyanido, washed, 
treated with a 10 Tier cent, oxalic auid solution and washed 
again: this is said to convert the rod rortions of the im^ 
into orange, and to decolorise the j^ellow. Tho resulting 
imago is photographed, and printing plates made from 
this ami tho Hubsoipiont nogatives. The image is now 
treated with an aminoninoal solution of potassium ferro- 
cyanide, washed, treated with 2 ^wr cent, sulphuric acid, 
and photographed. The image is further treated with a 
5 jw cent, ferric chloride solution, washed, and treotcwl 
with an K fair cent, [sitassium bichromate solution, washed, 
and immersed in2 pi^r emit, sulphuric arid nmt again photo¬ 
grapher!. The printing plab s obUined from tliese noga- 
tivcH corresjioud to the red, bliu' and yellow {lortions 
resfM'cUvely of the original. By now wasliing tlie treated 
image in water, it is slatt'd to be restored to its original 
oolours, the only dilferenee being that Uui Martius' 
Yellow portions are replaced by lead chromate. The 
printing niates are iiiKed witli suitable colours and 
1 utilised for three-colour printing in the usual manner. 

1 -T. K. B. 

i Flaahlight Povden. Farhenfabr. vorm. F. Bayer und (k). 
j Vr. Pal. 360,308. Nov. 15,1904. 

1 SHii! Kn^r. Pat. 24.987 of 1904 ; tliis J., 1905. 1031.—T. F. B. 

Photographic Pnpeta for Producing luaxgea *SVjMtfri'c' to 

Daylight; Pkoaphoratcent -. R. Ban. Fr. Pat. 

360.735. Aug. 7, 1905. 

One ruble deiirnetre of the jmper pul}) is mixed with 
160 grins, of oalciuiii sulphide. 30 gi-ius. of zinc sulphide 
and 20 grms. of strontiimi sulphide. The jioste is madt^ 
info }ia|)(T in the usual manner, and this, when dry, is 
j rondeied nu|a‘ivious with a lac varnish. The pajier is 
I now coated witli a sensitive silver emulsion. It gives 
j idiosplioresiient jirints when exjKiw'd lamoath a negative 
i and iiiii.Hliwl as usual,~-T. F. Jl. 

j PhiAogrnphie Paprr.a ; Proce.^a of Making -. I. Hoflf- 

' summer Fr. J‘at. 357,453. Scjit. 2, 1905. 

I Kkk Kng. Fat. 17,303 of 1905 ; this J.. 1905,1IH9.—T. K. B. 

Viseoae . /‘recr.SA for Making Threada or Filrna e/ -. 

S. Vissftrev. Fr. I’at. 357,050, Aug. 19, 1905. V., 
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xxn. -EXPLOSIVES, MATCHES, Etc. 

{Coniinved from page 40.) 

Match Ivduatrij of lUdy. * Bd. of Trade J., ,Tan. 4, IBOtt. 
Tiix inanufaetun* of phosphorus niaUihus in Italy dates 
buck to 1831. tlie first match factory being eitablislied 
at Kmjtoli. 'J’his factory i.s still in okistenoe, employitig 
about 50 W'orkmen. The most important centres of the 
industry are in Piedmont and Tusi'any. 

In 18 H 0 the e.xjiortH of wnx matches amounted to 9367 
ipiintnlH valued at 2,198,826 lire, and 0079 ipiintals of 
wooden matches valued at 243,100 lire. The industry 
showed a notahle development lietwcen tlic years 1881 
and 181M); it ri'ceivisi, however, a set-back in 1896 when a 
law WHS passed imiKwing a tax on the manufacture of 
nintclieH. Befoii* the proinidgution of this law there wore 
489 immufactiuies of wooden matches and 40 maniifoc- 
toricH ot wax matches, but this numlier has since shown a 
groat. diTiease, nnd at the present day there are only 220 
laetoricH of both kinds. The formation of a comjiany 
rornbiriing over a dozen large firms has brought about tho 
closure of a large number of small factories. In 1903—04 
the total output of tlie conibme amounted to 8987 million 
wooden matches and 26,084 million wax matches, Ibe 
total output of the country being 43,178 million woodon 
matches and 29,623 million wax matches, 

The importation of wooden matchei into Italy is VM'y 
scuall, but there is a faiciy large import of wax matohas. 



J»B. ill. mod.) 


Cl. XXin.—AtJALYTICAL CHKMKTRY. 


White and red phoephorua naed io the manotacture of 
wax matchea comes from Germany, hVanoe, and Great 
Britain. Durinff the years 1»02 and 1803 the averaae 
import or phosphorus for match making amounted to 
faot<Mift8 employed, diiHnir 
180^04, (W89 persona. The induatry ia mainly oarri^ 
on by hand, very few factories poaaesaln« maciiinery. 
Amongst the latter, two factories have gas power, 
one hydraulic, ten etoam, and one oleotrio. [YU.l 


Enolmii Patent. 

MtUch Ctmposilions. W. Uokmayor. liadlinR, and A. 

bwoboiia, Vinmia. Eng. Pat. 20,3(50, Oct. 8, 1005. 
SKBFr. Pat. 3(50,840 011005 ; this.!., ItWO, 1200.—T. F. IS. 

UniTun .States Patent, 

Rinokfleas Fomler ; Apjtaratuft fur Makin^f -.. <} W 

Gcnticn and R. H. Waddell, Peoria, ill. f! S Pat 
808.0.30, G«. 18, 1005. 

The claiins incluiio the comhinaliun of a rcceptaide or 
tank, traversed liy a hollow revolving shaft carrying a 
number of hollow arms eominunieal.ing with tho interior 
of tho shafts ; a stationary pipe, for eompressod air, fitting 
in tho hollow shaft, and provided on the lower side with 
ports that eoincido with the hollow arms; a liipiiil.supiilv 
piiai. oxtendiug inUi and discharging within the nir-pipo'; 
a vhIvp controlling the liijuid-supplv piisi; nozzles 
discharging into the tank, near tho bottom ; a pipe supply¬ 
ing coroproBMed air to tho hollow erms and nozzle.s arid 
surrounded with a steam jacket ; and moans for intro- 
dneing material into and discharging tlic same from the 
reccptaclo.—(!. S, 

French Patent. 

E.Tjjfosiiv I A(o»-/y,i/gro«<!o®«cl. Hoc. Anon, do la I’oiulrorio 
do Ben-Ahin. Fr. Pat. 35T.233, Aug. 25. 1805. 

Claim is made for a process of coating drv, finely powdered 
Bodmm nitrate with a natural or a nitralod hydrocarhon 
of the fatty m id series, by molting the hyhroearbon or 
its nitrated derivative, if solid or somi-solid, and mixing 
it witli tbe salt, or if already liquid, by simply mixing tlie 
two in tho cold. The ^•onlbllstil)le base thus obtained ia 
non-liygroscopic, and may qo mixed with other ingredients 
to form explosive jsiwders for mines, Ac. Suitable 
mixtures claimed am as follows(o) sodium nitrate, 
55 to 70 i solid hydrocarbon, 10 to 20 ; sulphur, 0 to 12 • 
and carbon, 10 to 1(5 per cent, (fc) sorinmi nitrato, 20 to 
40; highly nitrated hydrocarbon 20 to 30 isir cent. ; 
and Iiotasaiiiin chlorate, 40 to CO jHir cent, (r) aodtiim 
nitrate. 35; liquid hydrocarbon, 28; and ammonium 
iierchlniatc, .37 ]sir cent. E\]ilosivcH prejiared on these 
lines arc stated to resist moisture, to bo free from dangor 
and to bo equal to tho best nitro-glycerin piodiieta. ’ I 

—C. A. M. I 


XXIII.—ANALYTICAL CHEMISTRY. 

{Contin%ied from fiage 43.) 
APPARATUS, BTC. 



connt'ct<Hl with C, thuB Homling the gaa int-o C. Whw 
abBorjftiou i» complete, K la lowered until the goa ha« 
flowed back into t, when tap A Jn tiiruwd. so that the 
absorbing solution poasos out at P and is eoUooti^. Tlie 
hull) V is then wosliod out with wafor, and a second 
absorbing solution run in. the absorption Mng repeat^ 
as before.—T. F. U. 


Eniuisii Patents. 


Loseoramntn WnghI; Apjtaraluiiforuncin dsoerfatBfno 
Ike Kjdrnl to u-hirji Material« Imkc or (lain in Wagfy 
tn leing .nihjceted to Drying or Kxpomre to Moiatnre 

or other Treatment lending to Caune. - and for me 

in IVcighing of ot/ar kinds. T. Oxlov, Alanchoster 
Eng. Pat, 2(J,(J53, Oct. 12. 180.5. 


The miprovomont ooiuiste in supporting the beaAi and 
tho acalo-pan by arras projeeting from tho lieani, so as to 
allow a rider, whiuli slides along tlio beam, to bo set in 
any jioBition from ono in tlio vortical plane of tho boam 
support, to ono in tho vortioal piano of the suale-uan 
support. By making tlic rider a definite fraoUon of the 
hxocj weight, and by placing it in tho vertical plane of 
tlie latter and holani ing the two by the material to be 
examined, it is iraaeiblc. when anv alteration in the weight 
of the material has taken place, 'and tho balance is again < 
restored by moving tho rider, to road oft the loss or gain 
m weight as a iieroentage or fraction of tho yvholo weight. 

1 his can bo done at once from tho marking of the scale 
and without calculation.—W. H. C. 


Gases ; Portable Apparatus for the Awdysis of Flue -_. 

C. J. Wilson. Proo. Inst. Civil Eng,, 1805, 162, Paoor 

Nfi- 


The iwrtablo ajiparatus shown in the figiirn {scale 11 in. 

1 ft.) is proposed for the analysis of fine gases. It conaia 
of a watcr-jackoted oiidionictcr L connected with i 
nhsorjition bulb C; lietwcon those is a three-wr 
cock A, BO that C and L can be ooiineotcd togetJie 
or oithor of them with the exit tube P in tho sUipooo 
U and E contain mercury, and are adjustable verticali 
3 bo apparatus is first completely filled with irmrcur 
•when P IS ooiinected with the eiuuomoter, and the gas' 
liassed into it, and brought to the desired volume, otoi 
cock A is then turned so as to oonneot P with C; th 
latter >8 now filled with the neceM&ry ebe^bioH; eolution h 
placn^ » ““*11 heaker oontaiuing the latter under P an 
lowering B. Tap B is then elowd, E is raised, and h ; 


I Pludmneters or Apparatus for Testing the Intensity of 
htghl, comprising the use oj a Selenium Cdl. T. Tarda 
XhK- Pal, 4020. Feb. 

dSVf lUUil. 

(3. AIM is mmie for improvemunta in photometers oompris- 
ing a device in combination with the use of a selenium 
I cell and current nioUir, whei-oby tho solcniiim cell is 
exposed to the light rays for a certain tKiriod, “ which, 
together with the time of rest in darkness, is automatioolly 
cffeiited in tho required proportions.”—T. H. p. ^ 

INOnaA SW—QVANTITATl VS. 

i 

Aeetidene ; HtatHon of - -, on Iodic Anhydride. 0. T 

Jnubert. Comptos rend., 1806, Ml, 1233—1284. 
When air oontaiuing acetylene is passed over hM|ic 




ttO (\ PHOTOGRAPHIC MATEHJAUS, &c. CV Xm-EXPLOSIVBS, Ac. [Jm. 8 i, 190 «. 


pounds are dfwribod and cJaiwed Motho-othenyJothauo 
oxide. 



m«tho-othonyiisn}>outano oxide, and mothophonylathenyl 
oxide. Wlion treated with amines, these oxidea yield 
aniino^alcoiiolfl, stat-od to be of t.bnrajwutio valuo; when 
miueed. they ])rodiO’e niooholw. Tliey can nJso Ijc con¬ 
verted, by jnm<‘ral acids, into odonllc 

- T.y R 

IHnUy/lnxtlonijJvrcofi: Prorrn/i for Making Ihrirntirrs of 
Ihalkyhmduniv Acul and ——. Karbwerko vorm. 
MoiHtor, liiiciuN ^md Rruninjj. Fr. I'at. 3;V),i;?r>r), 

LM. nm. 

Whkn dlm<'lliy]' or mcthyh‘tityliua)(u»ic f'sters are oon- 
t! 4 'nrtcd witl» {!i< vanodiainid (5 by nicatm <»f a sohdion of 
fiodiuin 111 nietby) <ir cthy) alcoliol. or vvIkmi dictiiylmalofirc 
ostors arc Hiiuiiarly condensed by ai<l of a solution of 
soiliinn in iiietbyl alcoliol. mtiTiiicxliato prodiicls aic 
<»h(iim<-d whiidi, when lu-alod with a<uds. am r(Mivcrk*d 
into t)io correspondlnj? dinlkvlnui)on_\ lumas, {('onijiaro 
Kr. l‘a(. 34<I.18K ofloat; tlusd.. I3L)-*T. F. H. 

JhtilhjViarhihirir. Acidii; Pmci ita of Prefxiring — . 
Karliwerki* vonn. MelstiT, Lnci\is und Rriining. Fr. 
Pat. 350,31(1. Nov. 10. IfltM. 

Sisk U.S. Pat. 7!)5.4l)r» of 1005 ; this J., 1005, !W3.~T. F. 11. 

XXI.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

{Ponttnued from fagr 30.) 

Svnnitivr PrcftanUiona |a«d Photographic Papcru] parkni- 
ing ihrccUy in Lights and ('tynlainnig no SiJuhlr Silver 

Salta : Pnductionoj -. A. niul L. Luinicrc. Phot. J., 

1005. 46. 40H. 

Al,r. “ printing out ” j)a|)ers at pmsont in use contain an 
oxeasa of suluolo siiviT salts, which <‘ause dotei ioration of 
the eimilsion, m well as favouring the forination of silver 
stains on tho negnlivo and jirint. Jt has been hnind that, 
when reducing agents arc added to a^ silver lialide (oindsion 
(esjiecially a chloride oimdsion), eontaiiiing no excess of 
soluble HilviT salts, the emulsion is itarkeiied by light. 
Among organii- suhstanccs, amino comjMimidH are less 
active in Uiis re.sm'ct than hyilroxy coni)H)undH. and witli 
tho latter the rwlucing proiierties <le|suul on the numlmr 
of hydroxy groiijis preflont: reHorcinol is very suitable 
for use in making srich pe^x^rs. Of inorganic substanees, 
manganous salts, nitrites and arsenites orr^ of interest in 
this connection. 'J'he reducing agent is ineor|H)rat<Ml with 
tile silver eimilsion. which may 1 m>, prepanxl with gelatin, 
OHsein, alhiimm, collodion. &e. Papirs pre^iared an 
indicatwl above are stated to fKinst’^ss excellent keeping 
pro|Kjrtics, and to havi* no tendency when damp to stain 
negatives. 'I’liey ore toned and fixed in tlu' same manner 
os ordinary “ juinting out *’ pa|K‘rs.—T. F. 11. 

Eudusu Patents. 

Phtdographic Plates. Filina or the like ; Developing and 

Finishing - und Pladographic, Detrlopera for vae 

therein. 0. 1>. Abel. London. From Act.-(h-s. f. 
Aniliiifabr.. Berlin. Kng. Pat. IHld. May I. UH>n. 
SsEKr. Pal. 354,(M)5of 11)05; thisj., 1906,10H4.~ T, F. B, 

Peprodvclion of Pietnna or the hkt v'ith Aid of Cat4iJyaia. 
Neiie Photographischc (Jes., A.-ij., Wteglits, flermany. 
Kng. Pat. ‘JO,37’J, Oct. 0. 1905. Under Int. Conv., 
Oct. 13, 1904. 

Sbk Fr. Pat. 347,732 of 1904 ; this J., 1905, 347.—T. F. B. 
French Patents. 

R*prodne(ion: Proccaa of Polwh'^ornf - hv Chemiced 

SilecUon of the Cedoure, the Original being Regenerated. 
T. M. J. ’IVuirhehit. Fr. Pat. 360,289. Nov. 3, 1904. 
This IpeoilicatlQn roUtea to a process of reproduolag 


objects coloured only by the three fundamental ooloun, 
the red conBisting>of a mixture of an Eosinlake and nickel 
phosphate t the bine, a Methylene Blue lake and mer¬ 
curous chloride, and the yellow, a Martius* Yellow lake 
and lead sul(i||iate. The original is first treated with a 
I per cent, solution of {Kitassium ferricyanido, washed, 
treated with a 10 Tier cent, oxalic auid solution and washed 
again: this is said to convert the rod rortions of the im^ 
into orange, and to decolorise the j^ellow. Tho resulting 
imago is photographed, and printing plates made from 
this ami tho Hubsoipiont nogatives. The image is now 
treated with an aminoninoal solution of potassium ferro- 
cyanide, washed, treated with 2 ^wr cent, sulphuric acid, 
and photographed. The image is further treated with a 
5 jw cent, ferric chloride solution, washed, and treotcwl 
with an K fair cent, [sitassium bichromate solution, washed, 
and immersed in2 pi^r emit, sulphuric arid nmt again photo¬ 
grapher!. The printing plab s obUined from tliese noga- 
tivcH corresjioud to the red, bliu' and yellow {lortions 
resfM'cUvely of the original. By now wasliing tlie treated 
image in water, it is slatt'd to be restored to its original 
oolours, the only dilferenee being that Uui Martius' 
Yellow portions are replaced by lead chromate. The 
printing niates are iiiKed witli suitable colours and 
1 utilised for three-colour printing in the usual manner. 

1 -T. K. B. 

i Flaahlight Povden. Farhenfabr. vorm. F. Bayer und (k). 
j Vr. Pal. 360,308. Nov. 15,1904. 

1 SHii! Kn^r. Pat. 24.987 of 1904 ; tliis J., 1905. 1031.—T. F. B. 

Photographic Pnpeta for Producing luaxgea *SVjMtfri'c' to 

Daylight; Pkoaphoratcent -. R. Ban. Fr. Pat. 

360.735. Aug. 7, 1905. 

One ruble deiirnetre of the jmper pul}) is mixed with 
160 grins, of oalciuiii sulphide. 30 gi-ius. of zinc sulphide 
and 20 grms. of strontiimi sulphide. The jioste is madt^ 
info }ia|)(T in the usual manner, and this, when dry, is 
j rondeied nu|a‘ivious with a lac varnish. The pajier is 
I now coated witli a sensitive silver emulsion. It gives 
j idiosplioresiient jirints when exjKiw'd lamoath a negative 
i and iiiii.Hliwl as usual,~-T. F. Jl. 

j PhiAogrnphie Paprr.a ; Proce.^a of Making -. I. Hoflf- 

' summer Fr. J‘at. 357,453. Scjit. 2, 1905. 

I Kkk Kng. Fat. 17,303 of 1905 ; this J.. 1905,1IH9.—T. K. B. 

Viseoae . /‘recr.SA for Making Threada or Filrna e/ -. 

S. Vissftrev. Fr. I’at. 357,050, Aug. 19, 1905. V., 
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xxn. -EXPLOSIVES, MATCHES, Etc. 

{Coniinved from page 40.) 

Match Ivduatrij of lUdy. * Bd. of Trade J., ,Tan. 4, IBOtt. 
Tiix inanufaetun* of phosphorus niaUihus in Italy dates 
buck to 1831. tlie first match factory being eitablislied 
at Kmjtoli. 'J’his factory i.s still in okistenoe, employitig 
about 50 W'orkmen. The most important centres of the 
industry are in Piedmont and Tusi'any. 

In 18 H 0 the e.xjiortH of wnx matches amounted to 9367 
ipiintnlH valued at 2,198,826 lire, and 0079 ipiintals of 
wooden matches valued at 243,100 lire. The industry 
showed a notahle development lietwcen tlic years 1881 
and 181M); it ri'ceivisi, however, a set-back in 1896 when a 
law WHS passed imiKwing a tax on the manufacture of 
nintclieH. Befoii* the proinidgution of this law there wore 
489 immufactiuies of wooden matches and 40 maniifoc- 
toricH ot wax matches, but this numlier has since shown a 
groat. diTiease, nnd at the present day there are only 220 
laetoricH of both kinds. The formation of a comjiany 
rornbiriing over a dozen large firms has brought about tho 
closure of a large number of small factories. In 1903—04 
the total output of tlie conibme amounted to 8987 million 
wooden matches and 26,084 million wax matches, Ibe 
total output of the country being 43,178 million woodon 
matches and 29,623 million wax matches, 

The importation of wooden matchei into Italy is VM'y 
scuall, but there is a faiciy large import of wax matohas. 
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citrate and removed, while the barium malate remains 
in solution. The liquid is evaporated on tho waier-bath 
and when cool, treated with four ^meR its volume of alcohol. 
Th|> precinitatc is collected with tho uid of tho filter 
pump, wasWd with alcohol and transforivd to a platinum 
capsule. Ton o.c. of 10 per cent, sodium hydroxide 
solution are added, and the whole evaporated to dryness 
on the water-bath. Tho rusiduo is then heated for about 
two hours at J20'^—130" O. The protluct is ilissolved 
in dilutb hydrochloric oiid, decolorised with animal 
ehai'coaJ, filtered, and shaken out with ether, lcavin}( 
the ether in contact with the aqueous li<|unl f<»r half nii 
hour, if the amount of ni’id be but small. On separnfinr 
and uvaporatun? (he elluTi'al layer, fumsric acid, derived 
from malic aci<i. is left. 

J5y this (est, tla- author finds that malic ucid is not 
present as a natural constituent ni rasj)berrv juice, wliicli 
is, howeviu', lieh lu citric luiil, and contains vciyldth* 
tartaric acid.—.T. (). B. 

Ufotropini' {Uv.rfimfih}flcn(frlrfnn{}n) ; /CxdMifiafiuv of 

-. A. VVMdk. Z. mud. Ou iu., I5K).^, 4<, 7(iri--7(i('». 

Tub author has fouml that .N'essh-r’s solution (an alkaline 
solution of TiHTcui'ic and potassium iodide) forms a very 
sati.sfHcfory reaficnt for teslin;; the jmrity of he.xanu thyl- 
enetctramine, Miiiee it is rapahlc of indi<'alinjj tlu- ^ucsence 
of aininouiiim salts, aminos and parai<)rmald('hyd(^ vshich 
arc the mo-^1 coninton impurities (»f (his compound, rure 
hexainothylenctcl.i amine, when dissolved in water anti 
boiled wdh Ncsslcr’s solution, will not jjivc either a 
yellowish-brown or l)rown etdour (ammonia or amines) or 
a jin'cij>i(H.(<‘ of nicrcurv (foimaldchvdc)—A. S. 

Kuphorbiim \dnd Htarfion for w/cr) A. TMliin-h 

ami Paul. XlII/)’., jinjic 82. 

OJfaANIC- QUAA'Tt'i .HTiyiC. 

Trt'halosr ; J)rt<rtiofi oml Dftvt'inimtiioif of - in Plants 

by mvann itf ihf En.yinv Trrfudtisv. P. • Hnrnnp. 
.7. PhnriM. f’lnm., llKHl, 23, 1(5—20, 

The pnscnce of frchnhw in mnshrotiiuM and fiin^i 
may be <h*trc1cil, and it.s proportion ih'Icrimncd by con¬ 
verting it lido fh’Xtm.se by the ac(ion of flic enzyme 
(relMiiasi*. An ludivc picparation of this cn/.yine is 
obtained by cultnatinjt Aspi njiUun nigt r in Hanhn's 
solution. Afttr about 30 bonrs nt ‘A'A‘ V. the nutru-nt 
liquid is dccantetl off and replaced by water, tlu' operation 
being performed five or six times. Tiie mould is tlicn 
grown, the culture is separated, itrcssial and licateil witli 
05 per cent, alcohol for three hours, drained, and 
then dried and powtlercd. Tliis powder will inviTt twice 
its weight of trelialoso iii 48 hours at ,33' (\ To extract 
(he trehalose, the frt^shly-cut plants are cliopped up 
and extracted twice in Hucression w'dli an equal weight 
of boiling 80 per cent, ah-oliol, (he extracts being mixed, 
filtered and concentrated tn mnio to a sniull volume. 
The liquid is mixed with four times its volume 
of 80 pi'r cent, alcohol and tlu‘ procijatnto allowed to 
settle. 'I'lio Holution is poured off and the precipitate 
again treatcrl with water and alcohol in a similar manner. 
The alcoholic iKpiids, (‘ontaining tlie trehalose are evajio- 
rated to dryness in txinio; the sugar is dissolved in 
thymolised water and treated with th<‘ Aspergillus 
preparation at 33‘^ C. .\fter 10 days tlu' inversion is com¬ 
plete, and tin quantity of trehalose, joji)— 1117’3". is calcu¬ 
lated from the ilecreusi* in optical rotation. Jn ('liiocybv. 
nebidaris, the author found 01)4 per <-ent. of trehalose 
calculated on the fresh plant substance.—J. F. B. 

Ttinnin in IT me ; J)rh'rminntio7i of -. T* Kramsaiky. 

Z. anal. Chem., Ifi06. 44, 75(1—700. 

Fou the deteimination of tannin in wines, the author usi s 
as a preciiiitant an aminoniacal solution of zinc sulphate. 
The ncumal constituents of wine, including the colouring 
matter, have no influence on the precipitation of tannin 
by this reagent. The zinc solution is prepared by dis¬ 
solving about 25 grins, of pure zinc sulphate In water, 
adding ammonia until the precipitate formed at flist, just 
re-dissolves, then adding a further 300 c.c. of ammonia 
and making up to 1 litre. Fifty e.c. of a red wine or 


I IQO c.e. of a w'hite wine are made alkaline with ammonia 
{ and treated with 20 o.c. of the zino solution, the mixture 
I is stirred, and made up to 300 c*.c. with warm water, 
j After standing, the precipitate is washed several times by 
j decantation with hot, faintly ammoniaoal water, and 
j collected in a (looch crucible containing a little ssbestofl. 

I The precipitate is dried at lOC^—130" C., weighed, ignited 
i in a tared crucible, with the addition, finally, of a few 
I drops of nitric acid, and again weighed. The differenoe 
I between the weights of tlie dried and ignited precipitates 
j gives the ipiantity of tannin.—A. S. 

I XXIV.- SCIENTIFIC & TECHNICAL NOTES. 

i {^'oniinucd from page 44.) i 

Phosphorus Tiibromitfe and Tri-iodidc; Action of 
Aiinu(niiu t/n ——. \J*rodfictton of Phosphainide and 
Phosphintidc.] i\ Hugot. t.VimpfcH rend, 1005, 141 , 
*12:15-1237. 

.\mmonia reacts at (i.T" C. on phoMphonis tribromide, at 
slightly higher 1ciii})('raturcs on tho tri-iodide, forming 
yellow phoHphcmide * 

I5NH,-f PBi;;- 3(NIUBr.3NH3) + P(NHa)a, 

: 'Tills (‘iiu he s<'parn1<>rl fiom tho aminoniacal ammonium 
biiuiiide fornuMl. but diMHolvcM in the corresponding iodine 
1 c«)m|Kuind. >Vhctlicr isolated or in solution, it slowly 
! (lc<ojiijioscs (mote rapidly at higher tcrnrieraturcR) 
yielding ^hosjjhimide . --2P(NHj{)a -- P 2 (NH);)+:fNHa. 
PliDsplnmuk’ is a blown siibstaneo W’hich do<*ompose8 
on lieatmg. - J. T. I). 

Sr/intous Aetd ; Aefom of Ihrttosf on -. \AmorphoVH 

hirhnmni.] <). <l(' (\minck uml ChauMUiet. Comptes 
kikI., IhO.’i, 141, I2 :j4— 12 : 1 . 5 . 

Wum Kolutionsof dextrose and selcnious (or wilemc)acid 
are gently heat<<! togetlier. the selenium separated is in a 
beuii eoHoulfil condition red, amorphous, insoluble in 
carbon Ivisulphido, extremely finely tfivided and difficult 
to separate fioin the hquiti by settlement or filtration. 
At lot)' (!. it iH partially tiansfornuKl into ordinary black 
; Kelenium. .1. T\ J>. 

Pigdoxosc. If. Kdiani. Ber., l!l05, 38, 4040—4043. 

Dici'iox'o.sk, t'ollis^U J., 1808, 1174) is now 

shown to be nn aldafe sugar having tho constitution 
(Tbi't'llOHlat'Hot'OH. It <I(k‘h not yield art osezono, 
nod it iH rcmldy oxidised in aqueous solution W bromine 
It) digitoxonic lu hl. which exists in tho form of a lactone 
nnrl yields on uncrystalhsablo calcium salt. Digitoxose 
ly energetically oxidised by concentrated nitric acid, but if 
the calcium salt of digitoxonic aeid bo treaty with nitric 
aeid, a dihydroxvcluturic aeid is the main product, thus 
confirming the above constitutional formula for the si^ftf- 

—•J. F. B. 

Prizes. 

Portland Cement ; Bcnearch on —. 

T'iie Prussian Government and the German Society of 
Portlnml <.'ein»'nt Manufacturers offer preraiuma to the 
' amount collectively of 3()()0 marks (about £150) for essayn 
on the jiroccsseH wdnch take place in the hardening of 
hydroulic cements. 'JTie essays whichj^take as genera! 
subject matter the demonstration of the properties and 
of the induration process of calcareous hydraulic cements, 
synthetically. ttiiHlyticallv, mieroscopically and mineral- 
ogically as applied t<> hardening in air, fresh and sea water, 

, may den) with all or any of the following questions 
! (^) To prove whether silicic acid, alumina and oxide of 
! iron combine with lime us rrystalloids in stable jwopoc- 
tions, eras colloids in varying profiortions. (5) To prove 
i whether double combinations result between silioic add, 

1 alumina, an<l oxiilc of iron with lime, and in what manner 
these Biibstancea take part in tho hardening process, 
(c) Crmsideration of the swelling phenomenon which 
accompanies the hydraulic hardening, (d) Consideration 
of the influence of the (ierntierature and the duration of the 
j burning process on the difTcrent kinds of hydraulio cements, 

I (c) Properties of puzzuolana and its hardeniug with lime { 

{ beginning with silicic acid, as the most active and promi' 

1 nent puzzuolana, alumina, oxide of iron, and mangMiesOi 
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indepondonily and In combination with ailicio acid, cither 
as natural or artificiai ptixztiolana. The papers mtiet he 
written in Oerman and must be eitbmittcfi under a nom de 
to the Min’'»try of Public Works, SO, WilhelmatrasHc, 
Berlin, on or before Dee. SI, 1906. 


Subjoined are particulars in respect to imports and 
exports of articles of interest to chemical industry:— 


Trade Report. 

I'NITEli KiN01)O.M; Tkadk OF ~ JN MKIH. 
fUf. of 7'rn<l(’ Jan. II, liHMl. 

Tho followirjg tablr mIiows the vnluc of ffTlrtUi imports 
from foreign countries and Briti«l» posacKrtionH during tiu' 
twelve months ended Ifejvrnher UNt last, as <'(un])arf(l 
with the cori*es|>rmcling pi'riods of the two previfuw years 

I Year endnil Klst ]>neeinbfr. 


iyu:i. 1 

1904. 1 

1005 

£ 

:i.9M7 

1 

£ 

2.080 : 

! 

£ 

42,582 

4.hk7,70:{ 
5.015.401 
27.122 050 ' 
46,020.57h 

23.608.800 

11.820.800 

4.r.rto,::i)*) 
0.507.702 
2'].6:17.08.5 
55,024.825 
2n.;!lH.455 
IS.O.MO.flOO 

i 5.5:10.7.84 

1 7.011.185 

' 2:],27o,;i5,s 

1 52.:]70.87K 

1 26,648.201 
M,M7.2MK 

24,401.171 
7.:mi,H72 
3.4:11.407 , 

25,290.505 
0,fv7K,:il0 
, :i..554.i:<:{ 

' 2:$.594.<110 
t 8,084.824 
:i,804.002 

8.062,481 

1 ' 

i H.210,772 

1 

8.688.571 

18,511,270 

2n.053..H77 

! 21.840,600 

8,848,202 

0,211,770 

9.034,007 

ll.:illl,0f.l 

4.7K0.7.sa 

4.850.18'] 

10.KU.4.!«2 

4,3:17.278 

4.040.011) 

: 1).o:}7.702 

I 4.:]10,0|0 
; 5.U0.146 


I 


Vi'ar i'IiJimJ flleit I>rccniher 


I 


fiAW Mateiuai« ANP its- 
TICLKH MAISLY Pn- 
MANFrAcrmBp > 

Coal, coke and patent fnel 
Iron ore, sersp ip>n. and 

Other inetallle ores . .. 

Weed and Umber. 

Cotton . 

Wool . 

Other textile niateriahi. 
OH-seetts. nnts, oils, fats 

and tfums . 

Hides and ORdfesaed skins 
Materials for paper luaklug 


f 

7.2«2.7afl 

45a.046 

l34.fl4'J 

51,104 

I, 092.907 
128.:{rt5 

J. 970.5Q1 ! 
1.270.800 

400.024 


20.802.880 

50(»,021 

i:5u,«:tn 

67.60:] 

1.018,747 

170,072 

2.760.01« i 
1,428.041 1 
428.4M j 


20,001.117 

474,860 

116,011 

70.040 

1.744.772 

166,578 

2,S07.:{10 

1,854.626 

5.18.024 


AatioiBs waorxT akp , 
JUAmLY MANPFAOTVaJBpI 
Iron and ste«d and mum* 

factnres thereof. 

Otiisr metals and mana* 

faetnm fliwof. 

Cheniioals, druse, djta and 

colours .. 

leaMier and manafaeturai 

themd. 

Harthenwars and glass .. 
Paper. 


30,800,261 

3,058.805 

18,544,551 ; 

4 , 946.609 1 
8,£76,482 I 
f.705.«60 


28.006.671 

6.061,421 

13,647.446 

4.756.666 

3.U0.228 

1,676,767 


ai.827.U2 

8.684,560 

14.535.165 

6.6AS.S74 

8.266,281 

1.6S8.879 


Raw ftlATBniALs amp Aa- 

T1CLB8 MAINl,Y CM* 
UANUFAeri KBP- 
Coal, cukc and patent fuel 
Iron ore, scrap iron and 

steel .s. 

Other nn'lalllo ores. 

Wood and timber . ,. 

Cotton . 

Wool . 

Other t>cxtlle matedalH . 
oil-seeds, nuts, oils, fats 

and ffuum . 

Hides and nndrcsstHl skins 
Materials hv paper making 

ARTtrtM WllOlIiY 08 
Matnlv Manufactirkp 
iron and steel and manu- 

fact-ures thereof. 

Other metals nnd maifli* 

factures thereof . 

Chernii-als. drugs, dyes and 

colours. 

!.eather and manufactures 

thwfof .. 

ilarthenwarc and Kiass .. 
Paimr. 


Tim value' of tlic ♦wport’* of home iirmlucc, nl^o of foreicii 
ami cohuiiiil pr<Mbne. fluriug the 12 inotitliR of 10(».\ «s 
f’omiMmul nitli 1!MM anti ih hIiowu in the folloiviipr 

table — 


Articles. 


Chemicals-— 

Bleaching materials. 

Borax .| 

Brimstone . 

Coal prodorta (not dyee) ... 

Cream of tartar. 

(tlycprln .. 

Muriat4^ of ammonia. 

Potassium nitrAt4» . 

ftrtda (-ompounds . 

Bulphuric acid . 

Tartaric and. 

lliienmnerated . 

CoinloiiHod milk . 

.. (sweetcmMl) . 

Drugs and medlclnwi— 

Cinchona . 

Quinine. 

flnm arable. 

Lau-dye, shellac. iVc. 

Mineral water. 

Oils, (eoco, cotton, olive and polm) 

Petroleum . 

QuirksUver. 

Rosin . 

Hoccharln . 

Seleatihe apparatus. 

Soap . 

8ugar1r«'ttiiud and unreilnrd) ,. 

Turpentine. 

Veost . 


Nt)table infriascB. 


AuTat«’d wati'rs. 

Cliemicais, drugs. Ac — 
fUcuching materials .... 
(‘oal iirodueta (not dyes) 

Copper snli»hate. 

Cream of tartar. 

Dye-stutts . 

Olyccrln .. 

Manure (rhemloah . 

Muriate of ammonia ... 

hiKia compounds. 

fluJphurir acid . 

Tartaric anid. 

Uneuumerated . 

Mndleinus— 

Quinine. 

Oils (Coco, olive and palm) 
ftdenflflc instruments .... 

Hoap . 

Vinogar . 

• N'otable Increases. 


rt/f. 


Quantities. 

Value In £. 

ailA.-SOO cwt. 

* 

01.H02 

254.008 

103.565 

400.:{r{ .. 

99,78:: 

o:].:io:; 

66.477 

•66 840 .. 

247.881 

•70.024 .. 

141,630 

4,600 .. 

6.30:{ 

tl82.052 

173.680 

•306.704 .. 

115,606 

•02.091 

7.224 

:m.443 

177.106 


♦1.043.008 

;5:i.044 .. 

62.042 

700.888 

1,522.261 

•:il.25i 

74.724 

1708.866 oz. 

.12.708 

73,312 c»t. 

•105,097 

t»0.T72 .. 

755.7:m 

'‘1.409.922(101 bo 

U. :108.5-15 

— 

600.440 

300.1 l0.:]:td gala. 

5.423.115 

•2,552.580 Ih 

7256.768 

1.610.020 cwt 

«h7.842 

•850.896 oi, 

:18,3R8 

— 

846,920 

*473.060 cwt 

500,430 

127.706.407fwt 

10,484,785 

520.600 .. 

1 104.000 

•I7r>.;i80 .. 

:t0f>,860 

1 Noliibir 

IccrcuscH. 

)ts. 


Qliaiititicft 

j Value in £ 

dox.botB' l»0.7tJ 

•937,207 cut, 

192.04:1 

10,324.789 

l.:i47.074 

t55.80«tohs 

1.125.827 

j tl.104 cwt. 

1 4.612 

1 246.099 .. 

:i78,314 

! 147,109 .. 

i 301.141 

1 601.204 tom 

1 :i 466.768 

1 09.260 t-u'l. 

; 128.202 

4,721.?:]5 .. 

1,436.524 

i 86.752 .. 

' 34.700 

1 1.572 .. 

1 7.687 

; ~ 

1 2,484.710 

! 801.578 na. 

1 48.657 

1 — 

I 70,638 

— 

1 508.460 

; 1,230.310 cwt. 

1.284,168 

j 4:14,071 gals. 

I 44,431 


t hotablc decreases. 


Sampler of British Goods ; ExniBmoii op-at 

Cape Town and (I^icaqo. 

Sd. of Tradf J., Jan. 4, 1906. 

The Board of Trade deniro to draw attontioii to tho 
fact that Mr. E. J. Cattcll {tlie Socretnry of tho Cape Town 
('humlKT of CV)mmi*rno). and Mr. A. Finn, H.M. Consul 
at Cbic-ago, are pitniarvd to rceoive saniidoA from Brituh 
nmnufacturen, at tlie nnsnufacturuni’ risk, and to exhibit 
Much HHmples, rospectivoly, at tlie (-hambor of Commeroo 
and nt 1 he ('onBulato. ITires shmdd be attaobed in Rtorling 
f.o.b., or or if possible in currency, landed, duty paid 
No charge is proposed at Cape Town, but at ChJca^ a 
fee ot As. per square foot occupied bT the exhibitors has 
to be made for any period not longer than a year. Meosps. 
Hickic, Borman, Grant and Co., of 14, M’aterloo Zlace, 
London. S.W., have consented to act as forwarding 
agents for any packages Intended for the sample room 
at Chicago. 
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Dbuo avs Crbmioaz* T^iuos is 1905. 

J, C. Umnty- CJumber Com, J., Jan.^ 1909. 

The shrinkage in value of drugs and oboniicalB roaciied 
an acute stage at tiio end of 1904. In the aggregate the 
volume of husinesH in 1905 haw ahown improvement, 
but it hM been apparently in exp<)rt rather than in home 
trade, apd it may oe that the ratio of proDts hna not bt>en 
snaintaincd. and it is on thin account that the increaHed 
exports as shown in the Board of ’IVade returns, may bo 
an indioation rather of weak trade at liome, and a desire 
to keep faetorii^H running and men employc^d by a forcing 
of export tiadu. Heavy <‘heinicalH have shown an up¬ 
ward tendency during tiie past year. Potaah salfs. 
prituiipally due to the shortage of Uie beet (;rop in the 
previous autumn, have been on a higher scale. Tnrtarit; 
acid has aUmt maintained its level, but higher rates have 
ruled for oilric aoid, and although at the close <vf the year, 
prices ar*> hardly at their beat, yet they flnmh ut leaat 25 
per cent, higher than tiio corresponding time of HK)4. 
Metals generally have shown a strong upward tenden^^y. 
Ihe appreciation in the value of antimony at tiie oUvh^ 
of 1904 haa Immui practically maintained. Tin has advanced 
to almost proinbitivo prices, whilst xinc, and latterly 
copptT, have also shown considerahle advances. Bismuth, 
whicii at the close of 1904, was advanced by about 20 ptw 
coni., has, after a small advani’O at the beginning of the 
year, suffered a large drop at the hnnds of tlio syndicate 
oonirolling its sale during tlie last few weeks. Mercury 
has varied a trillo in pri(«% but oompotitioii in mercurials 
hue piH'Humably rinlnccd tlu' level of profit ti) j>r;utically 
nothing, ho that the hooiut a n'^Honahlc agreement of 
priees is nimie tiie betU^r, ut any rate, for tiie inanufauturerH. 
Silver also shows t^onsidcrahie appreciation in value, 
and this has naturally had a eorrenponding in those 

products coming this oouiitry frc)m l^ina, &r. The 
very oonsiderahle aiivanee tliat wss made m iodine during 
the month of February reaniti'd apparently in altraoting 
eonaiderable competition to tliis country both fivim Japan 
and also (Jenimny. (-hloroforni, which as a result of the 
breaking of the bleaching powder (■onvcrition, droi)|)Cfl 
to the lowoHt point on record during )9f)4, Uoh neon 
raised, by agreeinont of manufacturers, by at leoet 33 per 
cent., and there is every indication that priecH will be 
maintained. Frencli lavender fif>wej*H and their protlucte* 
have shown considerable imTeuHc m jirice, partly due to the 
drought, which has also affected piiees of Haffron, whicli 
are very high, and it is Htated has piactically ruined tiie 
Spanish olive oil crt>p, althougli fortunately, tlie Ilaliun Is 
unailcctedv In cniiiphor, pricoH have rcai-hed a very 
high level, and are higher and linner than tliey have iK-eii 
during tiio past 12 inontlis. Whether tiie dcvelopinetit 
of the Japanese celluloid industry has resulted in a consider¬ 
ably increased home deniand or not, is not clear. American 
turpmitino haa shown violent fluctuationH, chising lirm, 
but the prices that have ruled during the year sppear 
to indicate fairly plainly that most ol tlie HO-calle<i turjien- 
line substitutes Iiavc imt been efficient ones. Norwegian 
cml liver oil, whieli hail shown firmness during the early 
autumn, closed flat, but prices can lianily Ikj lower in view 
of the comparatively small stocks held,’and in the event 
of the cod fishing being either delayed, or tlio yield uf oil 
poor, prices sliould show considerahie advances. In 
olkoloida there has been but little 8|x'culation. Quinine 
appears to have ceased to attract, whilst the decreased 
consumption of cocaine, tiwiug Co the ri^strictions placed 
upon it in India and tdsewhert«, luis had the general effect 
ol depressing jirices, with a slight spurt only just at tlje 
end of the year. 


Mew Books. 

Apolf vom Babyrb’s Gbsamkxltk Wbrkb. Heraut- 
gogeb(4i zur Feler des siebzigsten Ooburtetagea de» 
Autors, von eeinen Sohulern uad Froundeu. In Zwei 
Biindeu. Mit dem Portrat des Verfoasers in Phote- 
gravure, &c. Friedrich Vioweg und Bohn, in Braun¬ 
schweig, 1905. Price M.lti. Bound in cloth, M.20. 

TwolaigeSvo volumes; Vol. 1. containing Baeyor’sportrait 
us frontispiece; preface by tUo (kimmitteo ; a chaptswr by 
Baoynr ontitled Erinnnrimgen aus meinnm Jiioben, 183&~ 
1905,” itieliiding “ Krinnnrtmgon aus dor Btiaasburgnr 
Htudienzeii, 1872-1875,” by Kmil Fisoher. Then a oht^tor 
entitled “Meine wissenschaffliohe Arbeiton inden Jahron 
1805-1905,” and finally one entitled ” Zur Gosohlehto 
der Indigo-Bynlheso.” Following tliese is a oompendium, 
(lliing (33 f>ageA, of thi^ titloH of Hivtearohoa emanating from 
Baeyer’s Laboratories in Berlin, HtraMburg and Munich, 
with the names of tboMi who cu.operated with Iffm. 
Vol. 1, contains 9U0 pages and Vol. ll. HOW, with a final 
(dphabotical index of subjccis. These reseanhos are 
classifiod in a sjHJcinl Table of Contents (OXIX. to 
CXXAIf.), according to order of date, whilst in tho teat 
itself they are collected into Mouugraplu), ai^cording to the 
(»on»>ral TltijneM or tSubjtwts trouUid of.* Thus, uinetoen 
groups arr> dealt with, and are as follows1. Organic 
Arsonic f\>in|)oundH. TI. The Orie Acid Group. 
111. Indigo. IV'. JiivestigatioiiH which have relationship 
U) the liuligo rmtuarches. V. l^yrrol and the Pyridine 
Basin. VI. Dehydration and Condensation. VII. 
fffithalelns. VIIl. The Ohcinistry of the Hydro- 
aromatic C/ompoimds, Building up of MelUtio Aoid, 
and Constitution of Benrene. IX. Investigation! on 
the Teryionca X. The Nitroso Compounds. XI. Fur¬ 
fural. XII. On tlio Aoetylone Compounds and the 
'I'heory of Tension. XIII. The Peroxides. XIV. The 
Basie Pro]K)rtio« of Oxygen. XV. Dibonzalooetone and 
Tiiphenylmethane. XVL I'loatiHes on Oi>rtam Sub¬ 
stances in tlie Aromatic Series. XVII. Siirular Trisstiiies 
on (Wtain Bodies of the Aliphatic Group. XVUI. Nonwm- 
clature. XIX. MiscMillanaous. 


Kctrzbs LifiiiRTiueH i»KB OiiOANisriiKN Chkkib. von 
Prof. Dr. A. BKicNTii.sfiN. Ubi Auflage. Boarl>eitot in 
Gomeinschaft mit Dr. Ernst Moiir. Friedrich 
Vieweg und Sohn, Braunschwiug. 1906. Price M.ll. 
Bound in cloth, M.11.80. 

8vo volume, chntaining 601 [lages of subject matter, and 
an aiphttis^Ucal index. After an introduction of 34 pages 
dealing with general methods and thoories, the main 
subject is tri'ulod of under tho following diviflions;— 
(ifoup 1. Methane Derivatives. U. Chemistry of tho 
Isocyclio Compounds. III. Tho llctorocyolic Compounds, 
including thosi; of which each contains in tho molecular 
ring or cycle, three, four, five or six atomic moinbtir* 
or groups. 


Djb Elektixclykjc GKscHMuLZKNxn Balze, Mono- 
gra()hie n iibor angewandfo Eloktrochoinio. Zwoiter 
Theil: Das Gosetz; von Faraday ; die UeberfUhnrag 
und Wandorung dor loneu; das l^eitvormdgon. Von 
Riohari) Lobiinz, Ph.D., Professor fffr Klektro- 
chemio niul PbyNikalischo Oheinio am eidmm. Poly- 
technikum in Zurich. Wilhelm Knapp» Voi’lag. 
HaUo a. S., 1^6. Price M.8. 

8vo volume, containing 243 pages of subjeot matter, with 
59 illustrations, and including from two to thro© 
of a bibliographic index. There are alphabetioal indexe! 
of the names of authors and of sublets. Tho eubioot it 
divided as follows :-*A. Faraday’s Law; B. The Move¬ 
ments of the Ions: andC. Conductivity. AppxmdixI. Con¬ 
ductivity of Glass, Porcciain and Quartz. Appbmdzx IL 
Various Statement! in Literature as to the Conductivity 
of Oxides, Sulphides and Selenides. 
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indepondonily and In combination with ailicio acid, cither 
as natural or artificiai ptixztiolana. The papers mtiet he 
written in Oerman and must be eitbmittcfi under a nom de 
to the Min’'»try of Public Works, SO, WilhelmatrasHc, 
Berlin, on or before Dee. SI, 1906. 


Subjoined are particulars in respect to imports and 
exports of articles of interest to chemical industry:— 


Trade Report. 

I'NITEli KiN01)O.M; Tkadk OF ~ JN MKIH. 
fUf. of 7'rn<l(’ Jan. II, liHMl. 

Tho followirjg tablr mIiows the vnluc of ffTlrtUi imports 
from foreign countries and Briti«l» posacKrtionH during tiu' 
twelve months ended Ifejvrnher UNt last, as <'(un])arf(l 
with the cori*es|>rmcling pi'riods of the two previfuw years 

I Year endnil Klst ]>neeinbfr. 


iyu:i. 1 

1904. 1 

1005 

£ 

:i.9M7 

1 

£ 

2.080 : 

! 

£ 

42,582 

4.hk7,70:{ 
5.015.401 
27.122 050 ' 
46,020.57h 

23.608.800 

11.820.800 

4.r.rto,::i)*) 
0.507.702 
2']. 6:17.08.5 
55,024.825 
2n.;!lH.455 
IS.O.MO.flOO 

i 5.5:10.7.84 

1 7.011.185 

' 2:],27o,;i5,s 

1 52.:]70.87K 

1 26,648.201 
M,M7.2MK 

24,401.171 
7.:mi,H72 
3.4:11.407 , 

25,290.505 
0,fv7K,:il0 
, :i..554.i:<:{ 

' 2:$.594.<110 
t 8,084.824 
:i,804.002 

8.062,481 

1 ' 

i H.210,772 

1 

8.688.571 

18,511,270 

2n.053..H77 

! 21.840,600 

8,848,202 

0,211,770 

9.034,007 

ll.:illl,0f.l 

4.7K0.7.sa 

4.850.18'] 

10.KU.4.!«2 

4,3:17.278 

4.040.011) 

: 1).o:}7.702 

I 4.:]10,0|0 
; 5.U0.146 
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TICLKH MAISLY Pn- 
MANFrAcrmBp > 

Coal, coke and patent fnel 
Iron ore, sersp ip>n. and 

Other inetallle ores . .. 

Weed and Umber. 

Cotton . 

Wool . 

Other textile niateriahi. 
OH-seetts. nnts, oils, fats 

and tfums . 

Hides and ORdfesaed skins 
Materials for paper luaklug 


f 

7.2«2.7afl 

45a.046 

l34.fl4'J 

51,104 

I, 092.907 
128.:{rt5 

J. 970.5Q1 ! 
1.270.800 

400.024 


20.802.880 

50(»,021 

i:5u,«:tn 

67.60:] 

1.018,747 

170,072 

2.760.01« i 
1,428.041 1 
428.4M j 


20,001.117 

474,860 

116,011 

70.040 

1.744.772 

166,578 

2,S07.:{10 

1,854.626 

5.18.024 


AatioiBs waorxT akp , 
JUAmLY MANPFAOTVaJBpI 
Iron and ste«d and mum* 

factnres thereof. 

Otiisr metals and mana* 

faetnm fliwof. 

Cheniioals, druse, djta and 

colours .. 

leaMier and manafaeturai 

themd. 

Harthenwars and glass .. 
Paper. 


30,800,261 

3,058.805 

18,544,551 ; 

4 , 946.609 1 
8,£76,482 I 
f.705.«60 


28.006.671 

6.061,421 

13,647.446 

4.756.666 

3.U0.228 

1,676,767 


ai.827.U2 

8.684,560 

14.535.165 

6.6AS.S74 

8.266,281 

1.6S8.879 


Raw ftlATBniALs amp Aa- 

T1CLB8 MAINl,Y CM* 
UANUFAeri KBP- 
Coal, cukc and patent fuel 
Iron ore, scrap iron and 

steel .s. 

Other nn'lalllo ores. 

Wood and timber . ,. 

Cotton . 

Wool . 

Other t>cxtlle matedalH . 
oil-seeds, nuts, oils, fats 

and ffuum . 

Hides and nndrcsstHl skins 
Materials hv paper making 

ARTtrtM WllOlIiY 08 
Matnlv Manufactirkp 
iron and steel and manu- 

fact-ures thereof. 

Other metals nnd maifli* 

factures thereof . 

Chernii-als. drugs, dyes and 

colours. 

!.eather and manufactures 

thwfof .. 

ilarthenwarc and Kiass .. 
Paimr. 


Tim value' of tlic ♦wport’* of home iirmlucc, nl^o of foreicii 
ami cohuiiiil pr<Mbne. fluriug the 12 inotitliR of 10(».\ «s 
f’omiMmul nitli 1!MM anti ih hIiowu in the folloiviipr 

table — 


Articles. 


Chemicals-— 

Bleaching materials. 

Borax .| 

Brimstone . 

Coal prodorta (not dyee) ... 

Cream of tartar. 

(tlycprln .. 

Muriat4^ of ammonia. 

Potassium nitrAt4» . 

ftrtda (-ompounds . 

Bulphuric acid . 

Tartaric and. 

lliienmnerated . 

CoinloiiHod milk . 

.. (sweetcmMl) . 

Drugs and medlclnwi— 

Cinchona . 

Quinine. 

flnm arable. 

Lau-dye, shellac. iVc. 

Mineral water. 

Oils, (eoco, cotton, olive and polm) 

Petroleum . 

QuirksUver. 

Rosin . 

Hoccharln . 

Seleatihe apparatus. 

Soap . 

8ugar1r«'ttiiud and unreilnrd) ,. 

Turpentine. 

Veost . 


Nt)table infriascB. 


AuTat«’d wati'rs. 

Cliemicais, drugs. Ac — 
fUcuching materials .... 
(‘oal iirodueta (not dyes) 

Copper snli»hate. 

Cream of tartar. 

Dye-stutts . 

Olyccrln .. 

Manure (rhemloah . 

Muriate of ammonia ... 

hiKia compounds. 

fluJphurir acid . 

Tartaric anid. 

Uneuumerated . 

Mndleinus— 

Quinine. 

Oils (Coco, olive and palm) 
ftdenflflc instruments .... 

Hoap . 

Vinogar . 

• N'otable Increases. 


rt/f. 


Quantities. 

Value In £. 

ailA.-SOO cwt. 

* 

01.H02 

254.008 

103.565 

400.:{r{ .. 

99,78:: 

o:].:io:; 

66.477 

•66 840 .. 

247.881 

•70.024 .. 

141,630 

4,600 .. 

6.30:{ 

tl82.052 

173.680 

•306.704 .. 

115,606 

•02.091 

7.224 

:m.443 

177.106 


♦1.043.008 

;5:i.044 .. 

62.042 

700.888 

1,522.261 

•:il.25i 

74.724 

1708.866 oz. 

.12.708 

73,312 c»t. 

•105,097 

t»0.T72 .. 

755.7:m 

'‘1.409.922(101 bo 

U. :108.5-15 

— 

600.440 

300.1 l0.:]:td gala. 

5.423.115 

•2,552.580 Ih 

7256.768 

1.610.020 cwt 

«h7.842 

•850.896 oi, 

:18,3R8 

— 

846,920 

*473.060 cwt 

500,430 

127.706.407fwt 

10,484,785 

520.600 .. 

1 104.000 

•I7r>.;i80 .. 

:t0f>,860 

1 Noliibir 

IccrcuscH. 

)ts. 


Qliaiititicft 

j Value in £ 

dox.botB' l»0.7tJ 

•937,207 cut, 

192.04:1 

10,324.789 

l.:i47.074 

t55.80«tohs 

1.125.827 

j tl.104 cwt. 

1 4.612 

1 246.099 .. 

:i78,314 

! 147,109 .. 

i 301.141 

1 601.204 tom 

1 :i 466.768 

1 09.260 t-u'l. 

; 128.202 

4,721.?:]5 .. 

1,436.524 

i 86.752 .. 

' 34.700 

1 1.572 .. 

1 7.687 

; ~ 

1 2,484.710 

! 801.578 na. 

1 48.657 

1 — 

I 70,638 

— 

1 508.460 

; 1,230.310 cwt. 

1.284,168 

j 4:14,071 gals. 

I 44,431 


t hotablc decreases. 


Sampler of British Goods ; ExniBmoii op-at 

Cape Town and (I^icaqo. 

Sd. of Tradf J., Jan. 4, 1906. 

The Board of Trade deniro to draw attontioii to tho 
fact that Mr. E. J. Cattcll {tlie Socretnry of tho Cape Town 
('humlKT of CV)mmi*rno). and Mr. A. Finn, H.M. Consul 
at Cbic-ago, are pitniarvd to rceoive saniidoA from Brituh 
nmnufacturen, at tlie nnsnufacturuni’ risk, and to exhibit 
Much HHmples, rospectivoly, at tlie (-hambor of Commeroo 
and nt 1 he ('onBulato. ITires shmdd be attaobed in Rtorling 
f.o.b., or or if possible in currency, landed, duty paid 
No charge is proposed at Cape Town, but at ChJca^ a 
fee ot As. per square foot occupied bT the exhibitors has 
to be made for any period not longer than a year. Meosps. 
Hickic, Borman, Grant and Co., of 14, M’aterloo Zlace, 
London. S.W., have consented to act as forwarding 
agents for any packages Intended for the sample room 
at Chicago. 
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X.—General Plant, Apparatua and Machinery 112 

n.—^Enal, Qaa, and Ijght . 114 

JXL —^DeatruotiTe DiatUlation, Tar Products, 

Petrolenm, and Mineral Waxes . 117 

iIV.—Colouring Matters and ByestuSa. 117 

T,—Preparing, Bleaching, losing, Printing 

and PiniahingTexmea, Yams, and Fibres 118 
VI—Oolouring Wo<M, Paper, Leather, 4o. .. — 

VII. —Acids, ^alis, and Salta, and Non* 

Hetailio Elements . 120 

fill.—Glass, Pottery, and Enamels . 122 

IX.—Building Materials, Clays, Mortars, and 

Cements . 122 

X—Metallorji^.. 128 

XL —Electro-Chemistry and Eleotro-Hetallurgy 126 
Xn.—Patty Oils, Eats. Waxoe, and Soap .... 128 


XIIL—Pigments and Paints t Keslns, Vamlshs^ 

%o.; India-Bubber, dio. ... 

XrV.—Tanning^! Leather | Glue, Biss, 'Boot, 
and Horn; Imry and Swbstitutas .. 

XV.—Manures, &e... 

XVI.—Sugar, Starch, Gum, Ac. 

XVn.—Brewing, Wines, Spirits, &o. ' 

XVIIL—Foods i Sanita^ni Water Pn^oMdOB ; 

Wtd Disinfectants . 

XIX.—Paper, Pasteboard, Oeliulose, O^nloid, 

XX—Fine Ohemioals, Alkaloids, EssenUal Oils, 

and Extracts.. 

XXL—Photographic Matwi^ and Prooeisiss «. 

XXn.—BxplosiTes, Matches, do. ... ■ 
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XXIV.—Soientido and Technical Note# ..m 


■PATBirr PpKomcATiOTrs mnv be obtained by post by remitting as follows :— 

Snilith. — Bd. each to the Comptroller of mePsicntOfDce.C. N. Dalton. Esq., Southampton BuUdlna, Chancery 
Unit»d Stat4*. —1*. each, to the Secretary of the Society. 

JVeno*.—1 fr. *6 c. each, to Belln et Ole, 66. Hue doe Franci-Bourgeole, Paris (8e.). 


lane, London, i 


Official Notices. 

COMMUNICATIONS 

Authors of communications read before the Society, or 
•^any of its Loeal Sections, are requested to take norioo that 
-smder Bole 48 of the Bye-lsws the Society has the right of 
-priority of publioation for three months of all anoh papers. 
Infringement of tfaia Bye-law renders papers liable to be 
■rejected by the Publication Committee, or ordered to be 
ahstraoted for the Jonmal, in which oaae no reprinta can 
bs fumished to the anthor. 

Members ate reminded that the subscription of 25s. 
-for 1606, p* 76 hle on January IsL should bo sent 
in Sood time to the Hon. Treosu^ (Mr. Samuel Hall) in 
-sfow to ensure oonHnnity in the reoeipt of the Society’s 

.Jonmsl. - 

DECENNIAL INDEX, 1896-1006, 

A OoHeoti'se Index to the first fourteen Tolnmes of the 
Jonmal <1882—1695), a yolume of 550 para, was pub- 
*Ushed in 1890; a few oopiee of this are stw left, i^'oe 
10a A second volume, embraoing the period 1896—1906, 
is now in preparation, and will be ready for printing in 
. 1906. It oontsin both a subject matter and anthors’ 
HMnss portion, and will be a volume of about 900 jMgM, 
nnlfotm in size with the Journal. As ths number of 
-oopies to be printed wtU depend on toe number of appliea- 
Hau trom members, the Treasnier is prepared to traive 
sabsciiptions at toe rate of 10s. each copy. A form of 
■appUoMon for tois purpose will shortly be issued. 

} : THE BINDING THE JOURNAL, 

twri unpaged offloial pages, eositaioing tbs Usto o( 
^Cooaoil Mid Commitoees. issued w^to tois nustoer of tos- 
tooidd, in Ujutotg, bo plsiMd in frimt of page .1 ■ 
‘■y'tos-Jwwory'lWa number, wht^rtoesupptnasBto.lto; 

Bdts ‘.'a'.' -T'-nf-T-' v 

m,....... 


fm,' 


Changes of Address. 

Adrot, I.eon, I/o Bosny sons Bois: 12. Bue I)e]arivli|M^ 
LsfouUon t Puteaux (Seine), bVanoe. . / 

Alix-rs, Wm. 0., i/o White Street, Bro^way ouditlllt' 
Street, New York City, U.S,A. 

Ardagh, E. O. B., l/o Parbdale; School of Awitiiud '■ 
Science, Toronto, Canada. . 

Austen, Prof. Peter T., l/o Brooklyn! Joomals tO SCI, 
West 86th Street, and oommniuoations, Sft Phir'K 
Street, New York aty. D.8.A. ' ; 

Bassett, Wm. H. i Journals to 146, Littofidd 
Torrington,' Conn., U.8.A. 

Biggart, W: L., l/o Bridge of Weir; ifiosasidtoV Xlbdd* . 
eolm, N.B. , 

Biilington, Chaa, jun., l/o Studleigb} Hrimath/#Mtoi^ 
Longport, Staffa 


Bragg, E. B., l/o 1746 1 1888, Cihioago Avenue, BvaMoi^,, ' 
Ill ., U.S./l. 

Otsnfield, Wm .; all communioatlDns to 1,1, AuWldlifo 
JEitiOo, H ftM fa x. ’ ' 

Crush, E. H., l/o Westoombe HUlj The Nosti' SdrUnw -;. 

Bond, Blackheath, S.E. ''liiV 

Daias, H. H, l/o Stroud Qreahi o/o J; X Arigwlwi*,,4,: 

. UnioniOonrt, London, XO. . W ," ' ■■ ,4 '■ 

Divine, B. E.. l/o Hamburg, N.T. i o/o Wi X Qa»itoU«fc;*' 
Foot of Lelb Stiwst, Detroit, l^h., XS.A.' ' 

Bmen, E. G., Vo Point Blohmond ; Pfoot^ 

Co., Cal, U.S.X, Technical diamist tUdT^mRiSFT'' 
Bfomln^ JUhn A., l/o Onoinnari; 1767, WtoWtollilMI; 

, Washington, D.C., V.B.A. 

;Fletoher, W., l/o Enfield; e/o 
, . and Oo.,.IAd., HoUowsy, N. ■ 

i'Feirbss, -Pnoi B.,. 1/p'.'Bostrm i ^o' 

■».. 'v'vlbosd«*y,.New'Tm!k;C8ty, tid9.A. 

.lisnest,. 'Oms.- Nj. .JaumkM 

/®6.F4-V*"- ' 
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‘^■ISiSlg oa.y5.IS,‘ ,?•■ "“■■• *“ 

™«- Yokohama, Japan 

Howari, Henry. I/O Mountford Streot; Dymoko Street, 

' Brookline, Mass., U.8.A. 

Howai^ Tom., l/o Hounslow; 32, Thotnburv Boad, 
SpriM Grove, Isleworth. 

Hud»^ O. F.; all communications to The University 
Fdgbaiton, Birmingham. 

Hurren, F. H. -, Journals to c/o The Rover Co., Ltd., 
Coveatry. * 

Johj^, JiAy^Joumals to 133i5, aSrd Street, Brooklyn. 

Jones J. Shirley, l/o Giant. Cal.: Moscow, Idaho, U.,S’.A. 

Ker, Alan D., I/o Oarngad Hill; 14, Wilton Mansions, 
Ul^w. 

Kem, W. P.. I/O Paulison Avenue; 343, Ijifavetto 

Knn^X"n •Journals as btlfore. 

^ ' ®''° I'itfany and Co.. 

r , *7*".^*”?^ “OO Avenue, New York Gtv. 

““P"*”®"*' West 
143rd Street, New kork Citv. U.S.A. 

MaoKeobnie, R. D.. l/o Stratford; 83. Lansdowne 
Crescent, Glasgow. 

MoKeniie (not Mackensie, as in list), Alex. H.. l/o Hall 
Street; 17. North Street,North Adams,Moss., U.S A 

**** Chwhire ‘ *“ ^*‘® Willows, Timporloy, 

Mitti^ E. Kennard, I/o Rock Perry; 38, Harold Road, 
Jiforwood, 8.E. ^ 

Momme«.R.,j/oChicago; SouthManobester,Conn.,U.S A 

Moore, Ohas. W.; all communications to Chemiegebftudh 
dee Polyteohmkums, Ziirioh. “ 

*® Summerfield Works, Ponder’s 

Morton, Thos. D.; Journals to 14, Elm Street, Gray’s 
Inn Road, London, W.C. ^ 

PUiladelphia; c/o Union 
Abattoir Co., Baltimore, Md., U.RA. 

Nkjhnl^, ^rry; aU oommunioations to St. David’s 
Mines, Ltd., Bontddu, Dolgelly, 

N>ooU> P., l/o Bury; Josmond House, Hartman Street 
Aoormgton. ’ 

BtonaM, Gto. M.. l/o ^ison; Wooilbury, N.J., U.S.A. 

1538. Nortf: High street. 

Vo Lagos; 8, Windsor Tetraoe, Linthouse, 

’^&wSt"p.yk:H^i^'K 

IS. University 

Bftriui P,, l/o rotftln ^utoaIs. 

SpteM, 1/q Dr9ad«n; Manoiiestw Alum Worlua 

207. Maditon Avenue 

TMMimna.Jh)^ H. P, (fomKb Wi 


iPi^. 


WhlMde, H4Kdd; aQ oommunioatiMu to e/o W. K, 
Hwies and Sona, Portland Road, Newcastle-on- 

West Bank; Winthrop. Ansdell^ 

Change of Addrefs Required. 

^**u”8A* * ' harvard Street, Cambridge, Mass., 

Deaths. 

Hermsdorf. Dr. W.. Sakstrasse, Chemnitz, Saxony. Jan. 22. 
i^or, A R., Dwight Building, Kansas City, Mo., U.S.A. 

^ W., fotemational Smokelew Powder Co.. 
Patlin, N«I., U.S.A. Nov. 21, 1006. 


Patent List. 

I.—PLANT, APPARATUS. AND MACHINERY. 

[A.] 1168. Schmidt, See under XVIIIB. 

„ 12^ Lake (Nordyke and Marmot^ Co.). Set under ■ 

„ 1245. Kobusoh. Heating drums. Jan. 17. 

., 1280. Barnes. Extraction of liquids from solid ’ 

materials.* Jan. 17. 

„ 1479. Meoredy and Hawes. Apparatus for obtain¬ 

ing dry products from liquids or semi-liquids. 
J»n. 19. 

f, 1490. Gfab»in. FuinAoea. Jan, 19. 

>» 1770. Cotton, ReverberatOTy furnaces.* Jan. 28, 

i» 1814. Watson. Method and appsiatus fca* obtain* 
24 ^***^ from complex niatacial. 

„ 20^. BervaL Retort furnaces and retort*.* 

Jan, 26. 

„ 2045. Braitb. iSee under XIIIA. 

tt 2087. Conneilp Haldane ami Thomson. Traat- 
DMnt of smoke and fumes for pMTenting pollution, 
of the atmosphere. Jaa, 27. 

Hatmaker. Cylinder drying machines. 

p, 8476 (1W5). Pampe. Separation of the head and ' 
tail products in oontinuous and peiiodio distil* 
lation and rectification. Jan. 81; 

„ 8895 (1906). Berberioh and Schrader. Method * 

and apparatus of meohaaioally miying or oomhin- 
in 2 hquida Jap. 24. 

n n»140 (1905). Windhausen. OompTMsi&B; fdr or 
gases. Jan. 24. 

»» 17,884 (19(»). Heylandt. Portable storagp Tswels • 

for Hmiefied gases. Jan. 81. 

M 21,190 (1905). Aktiebolaget Separator, %n d Thn* 
Wg. Centrifugal separators top liquids. 
JaiL 81. 

» 21,830 (1906). Horst. Drying npptmtns. J*n,Sl.. 

IL—FUEL, GAS, AND UOHT. 

(A-l }}2S* 1^. (Yn^P). ato ptodnssw.* Jan. IS. : 
“ }IS5‘^“0” «»• jMlfc 3m. Mk ; 
1267. ^ exkMQtor '■ 

iMnltiiiah' V' 


[ 0 . 8 .] 




Oodlitit. Qm generaton. [Ger. AptiiL Not* 
3a IWJ* Jim. 17. ^ 

1417. Bo^nioa. Gas gsoeraton. Jait. 18. } 

1310. <!k’awford. Treatment o{ peat. Jan. 10. 


„ 1884. Ringsdorff. Prtmuotion of artificial carbon. 

Jan. 23. 

1768. Konitzer. Meotrode for arc lamps. [Ger. 
Appl., May 27» 1906.]'’' Jan. 23. 

,t 1841. SohatB. See under XXIII. 

„ 1980. Morton, Producer gas plants. Jan. 26. 

I, 2164.Grayson. Maniifactoreofartificialfuel. Jan.27. 
[C.8.] 1288(1906). Drees. Gas purifying apparatus. Jan.24. 
,, 1329 (1906). Beck. Apparatus for gouerating com-' 

bustible products under prossuio for power 
purposes. Jan. 24. 

„ 1434 (1906). Bueb. Water-gas genoratora Jan. 31. 

„ 6826 (1006.) Kilis. Manufacture of producer gas. 

Jan. 31. 

„ 8162 (1906). Woods. Incandescent mantles for 

f as bprners. Jan. 31. 

0 (1906). Stapf. Gas generators. Jan. 31. 

m.—DESTRUCTIVE DISTILT^TION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 86JH)a (1906). Noordlinger. Distillation of wood 
tars, resin oils and the like.* Jan. 26. 
o 1267. Blakeley. See under IT. 

M 1367. Stauber. Ovens for coking or (‘arbonising 
peat, wood, and the like. Jan. 18. 

[C.S.] 1202 (1905). Birkbock (Barboni). Manufacture of 
non-infiahimablo products from benzene. Jon. 24. 

IV^COLOURING MATTERS AND DYESTUFFS. 
[A.] 1373. Abel (Aot.-Ges. f. Anilinfabr.). Manufacture 
of nitro- or ainidosulpboiiic acids of o-diclilpro- 
benzene. Jan. 18. 

,, 1476. Abel (AcL-Ges. f. Aiiilmfabr.). See under 

XIIU. 

,, 1696. Rahtjon and Stephan. Proocss of making 

indigo. Jan. 22. 

,, 1064. Johnson (Badisebe Anilin und Soda Fabrik).' 

Manufacture of indigo Jan. 26. 

[C.S.] 044 (1906). Junius and Vidal. Manufacture of 
black sulphur dyes. Jan. 24. 

„ 4646 (1906). Imray (Meistcr, Lucius und Briining). 

See under XIIlX 

,f 7390 (1906). Imray (Meistcr, Lucius und Briining). 

Manufacture' of indigo preparations. Jan. 31. 
ft 14,643 (1906). Iraray (MeisW, Lucius und Briin- 
ing). Manufacture of red to riolet sulphurised 
dyestuffs). Jan. 31. 

,, 82 (1006). Johnson (Badischo Anilin und Soda 

Fabrik). See under XlIIA. 

V.-^PREPARINO, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES.' 

[A.] 1236. Brandt. Method of preserving engraved, 
embossod, or oaLendored figures impressed on 
fabrics. Jau. 17. 

„ 1296. Bottomley. Manufacture of boracio acid 

wool* Jan. 17. 

„ 1300. Cassolla und Co. Printing sulphide colour^ 

on textiles fabrics. [Ger. AjipL, July 16, 1906].* 
Jan. 17. 

„ 1731. Helloken. Washing machinos. Jan. 23. 

„ 1804. Haigh, Wheeler and Appleyord. Rendering 

certain substances waterproof, non-inflamn\able 
and non-conducting of eleotrioity.* Jan. 24. ‘ 

9 , 1939. Abel (Act. Ges. f. Anilinfabr.). Process fc^ 

dyeiim aeetylated eellulcwe or artificial silk made 
therenom. Jan. 26.. ‘ 

M 2083. Hey. Method and apparatus for treating 
textiles and fibrous matertids with the products w 
dlaoteohnis of water sohitions pf acids, oxides 
sod salts. Jan. 27. 

[0.8.] 1347 UtMMl). Wood. Omtifiaoiis ojito. labrlo 

fa 


[aS-l M (1906). j;<Ain<ni Aalto and .a«to 

tobrOc). UwattMture at itoa ' foraultobme 
hydtamlpliite. Jan. SI. 

■ Vn^ACJDS, AI.KAU8. AW) BAtTS. 

[A.] lOSO. Wetter (WttUSng). Munnfaoture of Uuk 
oxide of iron. Jan. 16. 

„ 1204. Lake (Nordyke end Mormon Co.J. Art at 

oatelyBia and apparatua therefor, ton. 16. 


tion of copper aulphato from orea. [It^ Appl., 
Feb, 19, 1906.I- Jan. 17. ' 

„ 1498. Latham. UtiUsation of old plaater ‘out. 

and other hydrated aulphate of lime and appuattt. 
therefor. Jan. 19. 

„ 1629. C!olo. Prodoction of oompounda of aiiioon. 

Jan. 20. 

„ 1764. Noerdllnger and Noerdlinger. fitee tuidn- 

XVIIUS. 

„ 1771. Poulenc, Preparation and purification of 

peroxidea.* Jan. 23. 

„ 1960. Dewar. Production of hydroehtoria acid. 

Jan. 26. • 

„ 2008. Ryan and Canlrell-Huhboraty. Lime idin. 

and the like.* Jan. 26. 

„ 2047. Cooper. Production of hydrocyanic ooid and 

of cyamdea therefrom. Jau. 26.’ 

.. 2073.,Dewar. See under X. 

[C.8.] 70i6 (1906). Beat, HoUingaworth, and The Unihnl 
Alkali Co., Ltd. Burning pyritea of an exploaiya 
character and apparatus therefor. Jan. 24. 

„ 8448 (1906). Reiaa. Manufacture of tnaiAttble 

aluminium acetate. Jan. 24. 

„ 20,803 (1906). Kaiaer. l^ooeaa for produoing 

ammonia. Jan. 31. 

VIII.—GLASS, PO'ITKRY, AND KNAMEIJS. 

[A.] 1407. Batea. Fire reaiating glaalng. ton. 18. 

„ 1408. Richarda and SutclilTo. Roofing tUea and 

apparatua for manufacturixg the aame. Jan. 18. 

(C.S.J 17,890 (1906). Seaholdt. Ihoccaa of treating 
ailoxioon. Jan. 24. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

t-A.] 1106. Bohm. Melliod of oieam'ng and aeparating 
elaya and apparatua therefor.* Jan. 16, 

„ 1129. Smith. Compoaition for making red bricka, 

tilea, &c. Jan. 16. 

,, 1326. Poulaou. Preaervation of wood,* J.an.. l7. 

„ 1611. Aeberli. Manufacture of a duit-proof mac¬ 

adam.* Jau. 22. 

„ 1636. Nay and Itorello. Cement compoaition. 

Jan. 22. 

[C.S.] 6613 (liM)&), ZoUenka. Cementing material. JaitrSl. 

„ 0362 (1906). Couderc. Treatment of woidd^ to 

render it hard and impermeable and to impart 
a puliah to it. Jan. 24. 

„ 9108 (19C6). Newell and Fennell. Rotary oemdnt 

kilns. Jan. 31. 

„ 9380 (1905). Butterfield. Road making. Jto< 34-' 

X.—METALLURGY. 

[A.] 1102. Benjamin. Prooeaa for obtaining « alag. . 
Jan. 16. 

„ 1166. Power, Production of fine ailver frora-ailver 

chloride in fuaiou with other chloridee. Jaih 16. 

„ 1366. AndrC. Method ami apparatua for maOtt- . 

factoring ateeL* Jan. 18. ‘ ' 

„ 1926. Ediaon. Proceaa of making metallio ftfan, 

or fiakea. [U.S. Appl., March 80, lMKy| 
Jan. 26. 

„ 2052. Riohardaon. Proo«!eaet for xmifiting tod 

refining metala and apparatua thnefer; tojea ' 

„ 2073 .1 Dewar. Deauipburiaatlon of galeto 'tod 

other aulphide orea, and raeovary of toip]lililft6> 
acid. Jan. 96. 

2074. Dewar. Treatment of ImwI, cjss, 

OFH or blende rnnnmtTntri mntinjtitntf rflwiii 

'faftrmoto (loMv^sehtoMtoto'.Btoito'' 
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{C.8.] 1821 (1905). Sulnuuif Picard and Ballot. Wet 
separation of minerals. Jan. 51. 

2861 (1905). Boult (Soo. Anon, des Mine# de 
Bormeites ct l/itti). Treatment of lead and 
like ores. Jan. 31. 

„ 7813 (1905). Sulman, Picard and Ballot. Oro 

oonoeniration. Jan. 24. 

XI.-ELECTKOX’HEMISTRY AND ELECTRO- 
METALLURGY. 

[A.j 1019. Gin. l^ootric furnaces.* Jan. 15. 

„ 1065. Wilderman. Electric batteries. Jan. 15. 

„ 1569. Wilderman. Accumulators.* Jan. 20. 

„ 1576. Fellows, Pickup and Tice. Electric secondary 

batteries. Jan. 20. 

„ 1578. Cowper-Coles. Electrolytic manufacture of 

copper wire, strip, or the like. Jan. 20. 

„ 1716. Finlay end Fuilay. Electrolytic cells. Jan. 23. 

„ 1924. Edison. Electrode fur storage batteries. 

IU.8. Appl., Nov. 2, 1905.]* Jan. 25. 

„ 1925. Edison. Storages battery electrode. [U.S. 

Appl., March 30, 1906.]* Jan. 25. 

„ 1927. Edison. Electrode mass for storage batteries 

and process for forming same. [U.S. Appl., 
March, 30, 1906.]*' Jan. 25. 

„ 1928. Edison. Storage battery electrodes. [U.S. 

Appl.. April 28, 1W5.J* Jan. 25. | 

„ 1968. Cowper-Coies. Electrodeposition of alloys.* ; 

Jan. 20. 

[C.B.] 13,690 (1906). Girod. Electric furnaces. Jan. 24. 

„ 23,402 (1905). Girod. Electric furnaces. Jan. 24. 

Xn.—FATTY OILS, FATS, WAXES, AND SOAP* 

[A.] 1719. Wdrner. Manufacture of emulsiliable matter* 
Jan. 23. 

1809. Lifschiitz. Process for manufacturing fats 
and oils capable of absorbing water.* Jan. 24. 

„ 2070. Kascheii and Kaschon. Method of treating 

eoooanut and similar oils. Jan. 20. 

[C.S.] 17*777 (1905). Keys. Detergent and the manu¬ 
facture thereof. Jan. 24. 

Xni.-PIGMENTS. PAINTS ; RESINS, VARNISHES 
INDIA-RUBBER, Em 
(A.)—ProwBNTS, Paints. 

[A.] 1279. Potter. Paint. [U.S. Appl., Jan. 26,1906.]* 
Jan. 17. 

♦, 1476. Abel (Aot.-Ges. f. Anilinfabr.). Manufac¬ 

ture of colour lakes. Jan. 19. 

„ 2045. Smith. Drying pulp white Inail. Jan. 26. 

[US.] 4640 (1905). Imray (Moister, Lucius und Briining). 
Manufacture of red colour lakes. Jan. 31. 

82 (1906). Johnson (Badisohe Anilin und Soda 
Fabrik). Production of red colour lakes. Jon. 31. 
(A)—Resins, Varnishes. 

[A.] 1508. Kruse. Manufacture of a turpentine sub¬ 
stitute or siccative. Jan. 19. 

(U.)—iNDiA-KCDBER. 

(0.8.] 12*859 (1905). Von Steohow. Extraction of pure 
raw rubber from rubljer plants. Jan. 24. 

XIV.—TANNING. LEATHER, GLUE, SIZE. Etc. 

[A.] 1733. Finn. Preparation for renovating leather. 
Jan. 23. 

», 1787. Bryan. Process for hardening leather. Jan. 24. 

*, 1850. Johnson (Badisohe Anilin und Soda Fabrik). 

Deooloi isation of extracts containing tannin. Jan.24. 
„ 2088. Lamb('rt>. Glue and pnx'ess for making 

same. Jan. 27. 

[0.8.] 8875(1905). Story. See under XIX. 

,t 17*551 (1905). Baron and Aubert. Process of 
tanning leather and skins. Jan. 24. 

XVIl-BRKWING. WINES. SPIRITS* Em. 

[A.] 1040. Hopniann. Production of trypsin-zymolyse, 
a substance causing fermentatiou* yfhioh lends 
trypsin a digosrible efteot * Jan. 15. 
t, 132d. Chew, and H. J. West and Co.. Ltd. Appa¬ 
ratus for cooling and carbonating beer and the 
like. Jan. 17. 

16811. Effront Preparation of malt 1^ rnaens pi 
hypochlorite salta,'* Jam 22. 


*fA.} 1962. FatUfcner. See under XVUIA. 

„ 2113. HUlhurd. Method of ageing or maturing 

whisky. • Jan. 27. 

[C.8.] 4174 (lw6). gpenoer, Spencer and Spencer. Matur¬ 
ing and mixing alcoholic litiuors. Jan. 31. 

11,474(1905). Dewar. Malting apparatus. Jan. 81. 

XVia-FOODS; SANITATION, WATER 

PURIFICATION: AND DISINFECrrANTB., 

(A.)— Foods. 

[A.] 1046. Hopmann. See under XVII. 

„ 1084. Ehmanm Manufacture of butter.* Jan. 15. 

,, 1429. Paisley. Purifying machines for semolina* 

Ac. Jan. 19. 

„ 1621. Alson. Treatment of flour. Jan. 22. 

1871. Bona. Alimentary fmduot. Jan. 24. 

*, 1962. Faulkner. Treatment of brewers’ grains or 

draff for the production of material suitable for 
use as yeast food. Jan. 25. 

,* 1904. Woosnam. Process of obtaining dry milk. 

Jan. 26 

„ 2098. Macfarlane. Purifleation of cocoa. Jan. 27. 

[C.8.] 12,620 (1905). Abel (Aot.-Ges. f. AniUnfabr.). 
Manufacture of preparations of po{Min containing 
hydrochloric add. Jan. 24. 

(B.)—Sanitation ; Watbk PuEtnoATioN. 

[A.] 1158. Schmidt. Purifying apparatus for liquids.* 
Jan. 10. 

„ 1764. Noordlin^r and Noerdlinger. Process for 

rtmdering innocuous waste waters, Ac., contain¬ 
ing cytmogon and sulphocyanogen compounds. 
[Qer. Appl.. Jan. 24* 19(^1. j* Jan. 23. 

„ 1894. Guy and Wormald. Treatment of the 

settlings from sewage tanks. Jan. 25. 

[C.S.j 11,410 (1906). Mackey. See under V. 

XIX.-PAPER, PASTEBOARD, Etc. 

I A.] 1178. Sachsenroder. Manufacture of parchment 
paper. * Jan. 10. 

„ 1182. Soc. Franc, do la Viscose. OUiilose product 

and process of manufacturing same. [Fr. Appl.* 
Jan. 28,1906.]* Jan. 10. 

** 1377. Armengaud. Manufacture of paper by the 

webmachine. [Fr. AppL* Jan.21, IW.j* Jan 18. 

[C.S.] 8326 (1905). Morris. Manufacture of paper. 
Jan. 24. 

** 8875 (1^5). Story. Ihroduction of substitutes for 

horn, celluloid, ebonite, Ac. Jan. 24. 

„ 21,415 (1905). Kruse. Stuff puritior and screen for 

the manufacture of cellulose or paper. Jan. 31. 

„ 22,718 (1906). Parker. Machines for forming and 

combining webs of paper pulp. Jan. 31. 

XX.—FINE CHEMICATil, ALKALOIDS* 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 1850. Johnson (Bodische Anilin und Soda Fabrik).. 
See under XIV. 

[C.S.] 8445 (1906). Reiss. See under VII. 

** 11,759 (1005). Abel (Aot-Qes. f. Anilinfabr.). 

Manufacture of a new amino-hydroxylated 
derivativo of phenylnaphthlmidazole. Jan. 24. 

*, 21,172 (1905). Jansen, ^nufacture of a solution 

of oxyhemoglobin. Jan. 31. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 2057. Hoffsflmmer. Process for making photo¬ 
graphic pan^s.* Jan. 26. 

[G8.] 7819 (1806). Rawlins. Developing photoCTapbio 
plates, Ac.,without the use of a dark room. Jan.24. 

XXIL-EXPLOSIVES, MATCHES, Etc.' 

[A.] 1673. Grobet. Manufacture of safety explosives. 
[Ger. Ap^a., Jan. 28. 1905.]* Jan. 

„ 1050. Maguire and Maguire. Match making appa¬ 

ratus. Jan. 26. 

„ 2048. Cocking, and Kynoch, Ltd. Powders for 

propuisTe purposes. Jan. 26. 

XXm.-Q£NEaAL ANALYTICAL CHEMISTRY. 

[A.] 1841. Sekata. Automatic apparatus ^ an^ysing 
gaa. :t<3hsf. ApSl 1V190&J* Jan* JW, 





JOURNAL OF THE 

« 

Sockty of £f?omtcaI 


Vol. XXV. 


The Society of Chemical Industry. 


Poaf Prtririftfnfi 

Mr Henry *. Hoeeoe. B.aVDOx!, LL.D., 

Ph.D., F.E.8. 1881—188*. 

tSIr Frederlok A. Abel, Bart., K.O.B., 

. 18S*-18a8. 

tWeiter Weldon, F.E.8. 1888_1884. 

W. H. Perlrin, i,L.O., Ph.D., F.E.S. 1884—1*8*. 

■■ ?■ Mueprejt. 188*—18*8. 

Devld Howard. 1884—1887 

8lr Dbwm, M.Am hL.D., F.E.S. .. 1887—1888. 

Lndwtg Hond. Ph.D„ F.E.S. 1888_1888. 

tSIr Lowthian Bell, Bart., F.E.8. 1888—188a 

♦B. Elder Cook . 1888—1881. 

/. Bmeteon EeynMda 1I.D.. D.8c., F.E.8. 1881—1888 
Sir JobD Bvanfly K.O.B.e D.O.L., ^LL.1>.« 

F.E.8. .. 1888—1*88. 

tB. C. 0. Stanford. 1888—1*84. 

T. B. Thorpe, C.B., IL.D., So.D., Ph.D., 

F.E.S.^.. 1884—188*. 

Tboniaa T^rer. 188*—1888 

tBdward Sohunok, Ph.D., F.E.S. 1884—1887. 

Frank Clowee, D.So. 1887—1888. 

George Bellby . Iggg_iggg 

0. F, Cb^ly, D.So., M.D.. Ph.D., LI,.D. 1888—1800. 
Sir Joe. W. Swan. D.So.. M.A., F.E.8. .. 1800—1801. 

Ivan Lavintteln. 1901—-1908 

mr WJlamaay. K.O.B., D.So., LL.D.. F.B.8. 1909—1904! 

Wm. H. Ntoboie. M.8., LL.D., D.So.. 1904—1905. 

t Deoeated. 


LIST OF COUNCIL, 1906—1906. 

Pruidmt; Dr. Bdw. Dlvere, F.E.S. 
ViecPruidmU 


Dr. L. Baekeland. 

J. Carter Bell. 

Dr. Virgil Ooblente. 

S”*;. — Hodgldnion. 
David Howard. 

Ivan I«Tin*talu. 


Dr. J. Lewkowiteeh. 

N. H. MarUn. 

Max Hnipratt. 

Dr. Wm. a. Niobole. 

T. J. Parker. 

Sir Wm.Enin*ay,K.O.B.,F.B.I 


OnKfiary Utmheri of Council .- 
Dr. J. T. Dnnn. i Dr. K. B. Market. 


B. B. B. Nairlands. 

W. J. Pope. y.R.S. 
Sir Boverton BMwood. 
Walter P. Reid. 

Dr. W. S. Squire. 


Oew Outtmaaa. 

H. Hemlnaway. 

Prof. W. n, liana 
A. B. Ling. 

J. 8. McArthnr. , 

BtetUmai Ohairmtn and SecretnriM 

_ , _ Buuinoiuh. 

Prof. Percy F. Frankland.F.E.B. j F. E. O'Shanghnecty. 

Cakasuk. 

I Alfred Barton. 
lAviarooi.. 

I W. Soeeoe Hardwtek 

LOKDOH. 

I kalian L. Baker. 
MAXcufna. 

I JaUn* HUbner. 

KiWOAOThX. 

I ' Dr. F. 0. Garrett. 

Hiw Esoiamd. 

I Alaa A. OlaOin. 

Hiw Tobe. 

I Dt. H. Sabwettaw. 

HonutSBAK. 

i. S. K. Ttotmas. 

aootBSB. 

1 St. ’Bum. Oar. 

fat .A. UT*i*i4i4,,*jiJt***J iFAttat, 

P*M ll,'a.»n*i4h. 


Or. F. J. Smale. 
Baetaoe Carey. 

A. Gordon Salamon. 
Dr. G. H. Bailey. 

Prof. H. Ionia. 

Henry Howard. 

■> 

Dt. EoHeU W. Moot*. 
I. M. 0. Faloa. 

SaeU Patty. 


January, 1906. 


Honorary Tnaturtr; 

Samuel Hall, Beat London Soap Work*. Bow, B. 

Hon. Foreign Secretary.’ 

Dr. Ludwig Hand, F.E.S. 

General Secrehny.’ 

Chariot G. Oretiwell. *8, Palace Chambera, Weatadnater. S.W. 

• 

Telegraphic Addreee: •• 68 Palatable, Loudon.” 
Telephone Number; ” Victoria "71*. 


THE JOURNAL 


FuUicoKon OommiMte; 
The Preeldent. 


Julian L. Baker. 

G. BeUby. 

J. Carter BeU. 

Jotepfa Bemaye, M.I.O.X. 

H. Brunner. 

Sir John Bvani, b:.O.B., F.B.8. 
T. Fairley. 

Prof. A. G. Green. 

Samuel Hall. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. E. B. HodgUneon, 
Pb.D. 

B. Grant Hooper. 

David Hoerotd. 

JnUnt HUbaar. 

Prof. A. K. Huntington. 

Wm. Zallatt, Fh.D. 


Obarlae A. Keane, HIBo., PthS. 
Ivan Leviutain. 

J. Lewkowttach, Pb4>. 

A. E. Ung. 

W. Maenab. 

N. H. Martin. 

B. K. E. Kawlaadt. 

John Fatttnaon. 

Prof. W. J. Popa. r.BA. 

F. B. Powat, PhJ>. 

Prof. H. E. Pnotet. 

Sir Wm. Baeuay, 

Sir Boverton Bedweod. O J*, 
Walter P. EMd. 

John SpUler. 

W. 8. Bdolte, FbJL 
L. T. ThsTM Pta.O. 

IbaaMe Tyrer. 


Editor.’ 

Wateon Smith, 84, Upper Park Bead, HaveretoekHUl X.W. 
Aetieiad ky Me fallowing S$af at AMr*oiort.' 


H. Ballentyne. U., zn. 

D. Bendix.LQ, 

B. BenU.IV., V., VI. 

I. O. Brafthwalle.XX’ 

J. p. !«„. 

T. P. Bartoml m.. ZX, ZZI., 
B.Ba..; Patent lUt. 

W. A. CaapaiL PhJ). ... ZI. 
W. B. Coleman .. L, !□., Vn. 

J. a. CoUlna .X. 

t. X. Donn. D.8e. .. Vn..X. 

Be 8. BsMea. DEa..;ia. 

.A..'«.'Iltap,'aE8r.»< 


aaa 

K.a.J.MIllar.Ph.D.ZV. 

‘’■EV“.'f!‘.*!^..}*n,xxn. 

B. W. Moore ..Xkade Bnwt 
Barker Earth.P., XL 

P. W. Banant .Indai. 

OhaA ‘Wtet.^n.Vl^^^ 

a. J. BaEtt,,JOp- 

P, B h e dd ea.XX 

A. Bli«oli..iaiPlL;XnXI. 

VrP.aiHtWitay 

.A,a itWE,***...,;'*#;,*.-'' 





























SEOnONAI. COMMITTEES., 
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DAVID HOWARD—CINCHONA 



Official Notices. 


KSOaETY OF CHEMICAL INDUSTRY. 

Notice or Extkaohoinaky Gknkkal Meeting op tub 
Society. 

(Summoned pursuant to Bye T,aw 40.) 

Notice i« hereby given that an Extraordinary General 
Meetin|i^ of the Society will be lield at 3.30 o’c)o<*k, pre- 
oisely, in the afternotm of Tuesday, the twonty-seventh 
•dav of March, at the House of the Si>ciety of Arls, 

Jonn Street. Adolph), W.<\, by kind j^rinisaion of the 
Council of that Society, with the objei l of considering 
and adopting the resolution mentioned in tlio Requisition 
hereinafter set forth:— 

“ I’o THE PllKSTPENT AND CoUNClH THE 
SoClKTY OF CjlEMTCAL INUITSTTIV. ” 

Wc, the nnderHigned Members of the Society of Chemical 
Industry, hereby rcipiest tlm(<, in acconlniico with By(!>-Law 
40, you will conveni' an Extraordinary General Meeting 
of the Society with the object of considering, and if 
approved by the said Extraordinary Meeting, of adopting 
the following re.solution (that is to say):— 

Rehomttion. 

“ That it is desirable that the Society of (Jhomieal 
Industry as now existing showhl be in<H)r]iorated under 
and «u6je(?t to the grant, of a Royal Charter and that 
the Council be and hi'reby is authonsiMl to take all 
necessary stc|»s to proi-urc the gi’ant of a Royal Charter 
of Incorporation.” 

Dated this twenty-second day of December. 1005. 

Here follow signatures of the following: — 

George Bcilby. Henry dc Moscnthal. 

V. G. Bloe<le. Prof. Chas. K. Munroe. 
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Meyer, August K., Dwight Buildhig, Kansas City, Mo., 
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London Section. 


Meeting held at Burlington House, on Monday, January 
m, 1906, 

MU. A. OOUnON SALAMON IK THE CHAIB. 

CINCHONA BARKS AND THEIR CULTIVATION. 

BV DAVID HOW'ABD.e 

I tluM evening to giv<» a brief sketch of some 

of th(' results of the cultivation of Cinchona bark, and before 
: doing «o, will only venture on a mere reference to the 
, }>rcviou« history of the Cinchona barks and to the 
<-hemiKtry of tlieir alkaloids: for the former X would refer 
anyime intcjiONlial in the subject to the admirable work 
by Sir Clement** Markham, luititled ” Peruvian Bark,** 

I and for the ]att(M- to U'ger’s mlmirable monograph, 
alcaloides des Quinquinas.” 

Quinine and its cognate slkaloids have hitherto only been 
found in the barks of the genus Cinchona and the allied 
geniiK RiMugia. These arc only found in a limited zone 
of the eastern alo}ieH *)f the a4ndes, and nothing was known 
to Kuro)H‘an8 of their nu'dicinal proportios till some time 
after the S|>amHh eompiest. It is not certain whether 
tlio Iniiians wort' aware of them, but if they were, they 
eoncealeil their knowledge from their oonquorors. In 
1038, the wife of the governor, tlie CJount of Chinchou, 
l>eing very ill with malarial fever was cured by the ad- 
ministiation of a liitlierUi iiiikuown remedy, and sho 
took great pains to introduce its use in Europe, and 
hence the name of the genus whieli purists spell Ohinohona. 

The ehemmtrv of these barks was investigated by 
Dr. Gomes, a j^oHuguose, who isolated cinchonine in 
1816. and in 1820 Pelletier anti Caventou isolated quitiino, 
and the alkaloid has since then taken the {ilaoe of tlio bulky 
powdered bark that was formerly employed in medieioe.. 
The later investigations into the pro|iert)es and rclationa 
of tlie various cinehotia alkaloids opens up so wide a 
’aubjeet tliat 1 will not atlemjit to go into it, especially 
as 1 have very little that is unpublished to add to the stock 
of knowledge. 

From that time (he use of ('inehona bark and quinine in 
medicine stcaddy incit'aned, anil as the collection of 
the bark was in tb(» liends of ignorant Indians who 
never thought * f planting trees to replat^o those cut 
down, ilistrict after district was denuded of the trees, 
and there was cv*'ry prospect of most inefficient supplies 
if not of extinction of the genus. 

1)1 British India there was not only a great demand 
I for (juinine, but^ climatic conditions very similar to thoae 
on the Andes, and the Govcriimoiit wisely determined 
to sot about the introduction of the Cinchona into the 
country. It was no «.*a8y matter, the bark coUectors 
arguing rightly enough t^at if the bark was cultivated 
olsewhore their occupation would lie gone, and any one 
who was even suspeoteil of an attempt to carry off planta 
or seeds went in peril of his life. Undeterred by these 
difiicultios, Sir Clements Markham and kis coadjutors 
arranged exiMnlitions into the districts from wUiok the 
most valuabm spttcios were proourod, and after adventures, 
far more interesting than those of a novel, lucoj^ded in 
bringing home plants in Wardean cans and seeds oi various 
speoies, speoiaUy of thiwSuocirubra aud Offloinalis. 

It all sounds very easy, but to the pdanti alive to 
the coasL to keep them alive on the voyage to England, 
and again through the Red Sea waa a triumph at skill and 
patienoe. When they reached XndUi* they were oultivated, 
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with infimto care and skill at Parjilinp:, and on the 
Himidayas. At the former place, the Government were 
fortunate in Bocuring the services of a Scotchman named 
Maolvor, who nursed them as only a Scotch gardener 
can. The (luitivation prospered and spread to other 
districts of India and .Ceylon, and for 10 or 16 years the 
^ater part of the quinine supply of the world was obtained 
from India and Ceylon. 

The cultivation of these barks under such skilful 
management has throw'ii light on many questions as to 
the formation of alkaloids in these barks. Samples of 
the wo(k1 and leaves of the trees wore carefully examined 
for the alkaloid, but none was found in cither; it seems 
thenjfore, that the elaboration of the alkaloids takes place 
solely in the downward coursti of the sap. Further, 
that the iiercentago of alkaloid constantly imueases in 
the bark from the twigs to the ground, an<I <*ertainly in 
the less flourishing Ircsos the root hark is ncher still. 
Another curious noinl is showm by such analyses, namely, 
that the root alkaloid invariably cfuitaina more of the 
dextrogyrate alkaloids, (]uinidin and cinchonine, than the 
bark of the same tree above the ground. 

Another point oFgrcat interest that^as been made very 
clear is, that the more tlourishing a tree is the more 
^kaloid it will produce, and the result of eullivation lias 
been to produce bark yielding 10 per cent, or even more of 
alkaloid; this is three or four times as much as was found 
in the average wild barks of commerce. oI remember 
that the first 6 per cent, bark I tested, astonished me so 
muoh that I at once rejxiated the analysis, thinking that 
my weiglungs must have been wrong. 'I’o obtain such 
results as these, howt'ver, it is necessary to liavo the best 
varieties os well as heaitliy trees. The yield from trees 
growing side by side, all from the same cultivation, of the 
same seed, in the same soil dilTijrs very widely, and a great 
number of analyses of individual trf?os showed by the 
irregular incidence of good and bad tests that the variation 
must bo in the trecis and not in the conditions of growth. 

, , . By the application of various manures to these 
trees, it was shown that such manures aw increased the 
api^ent vigour of th(» trees increased thoir alkaloidal 
3 nold. and that for this purpose nitrogenous manures wore 
the best. 

X may mention tliat for the fmrposc of tlieso analyses, 
the trees wore not cut down, but 8tri|>s taken from them 
at the same height above the ground. 

As the wood of the trees is of little or no use, a system 
of bark collection was ado]>ted in India and Ceylon, 
similar to that by which cork is obtained. In this country, 
if a portion of the bark is taken from a tree, nature makes 
an attempt to heal over the wound, but the prooews is 
capricious and often fails, but in hoi climates, it takes 
place muoh more freely, provided always that the cambium '' 
18 not damaged. Of course, the ]>artia1 removal of the bark 
must be longitudinal, ringing a tree will kill it even in 
the tropics. 

The plan successfully introduced by Macivor was as 
follow's: Incisions worf» ma<Io down the trees about an 
inch apart and of any convement length, the enclosed 
strip bcung cantfully cut across at tlie t<m and bottom, 
the strip was pulled off and dried, a strip of bark was then 
left untouched, and then another strip taken and so on 
all round the tree, which was then wrap^ied round with 
moss to keep off tlic sun and air, and in an amazingly short 
space of time the cambium poured out sap which formed 
bark ail over the wound, not only at the side as wo so 
often 80 (i in this country. The nc.xt year the strj|>s left 
on the tree, or a portion of them, could be similarly 
treated, and the second or thin! year the rontnved bark 
could bo taken off and the same priKU'Ss of healing would 
take place. A similar process has also been treated by 
cutting shavings off the trees with a spokeshave, but 
^ougn involving much loss lahotir. it is lose effectual, as 
it is most difficuit to cut deeply enough into the bark to 
ensure the process of renewal without damaging the 
cambium. 

The renewed bark gives very flitcresting results, it is 
in the ffrst place richer in alkaloid; this is not surprising, 
as it has always been found that the alkaloidn were 
cblefly contsuned in the cellular tissue of the bark, not in 
the flbjrouB portion. In some barks, these two atruotures 


are very distinct, and there is no difficulty in cutting them 
apart. The renewed bark shows little or no sign of nbrous 
growth, and is almost entirely cellular. 

But not only is the quantity of alkaloid greater, but the 
quality is very different. The species which lend them¬ 
selves l>est (o this treatment are the Suooirubra and 
Officinalis ; lx>th these and especially the Suecirubra 
yield, from the natural bark, largo jK^roentages of cin- 
chonidinc. In the nmewod bark the proportion of 
cinchoniditie is very much diminished as compared with 
the quinine, sometimes almost disiip[)earing. This result 
is curiously different from the changes in the relative 
pro{)ortion of alkaloid found in the root; there the dextro¬ 
gyrate alkaloids increase as against the Itevogyrat-e, 
here tlio less oxydised hevogyrate alkaloid increases ae 
against the more oxydised. it is difficult to imagine that 
I one cliangOM into the other,if Pasteur’s fr rni ula were correct, 
orid the <lilTcrenco were only in the oxygen, that might btv 
but it is evident that the dillerenco is imtch more funda¬ 
mental. 

Another point of interest was the study of hybrids. 
The iiiflorcHrence of the cimjhonas lends itself greatly 
to hybridisation owing to the fact, that the flowors, though 
having both stamina and petals are of two forms, some¬ 
times the one, sometimes the other of the organs being 
prominent, and thus fertilisation must take place from 
another llower by the help of insects. 

Many hybrids were produced, but it is unfortunato 
that no aceuralo it'cords arc available of the exact 
circumstances of the crossing. It was difliciiH if not 
impoHMblo to learn which species was the s<M'd bearer. 
One hybrid, known as “ llobusta,” was speciollv intoreBt- 
ing, its growtli was even more luxuriant than that of the 
parent Siicctirubra, while tlu' yield and purity of the 
<{uinino approximated to line Cabsaya. 

A great deal more would doubtless liave been learned 
but for the fai-t. disastrous for British India and (ksylon, 
that the culitivation of emchona in those regions ceased 
to bo prolitable. In old days the unit of price, i.r., the 
^ cost of each jieroentagc of (juinino in a pound of bark 
I varied from Hil. to 2s. At Od. the cultivation in the 
i Britisli ])lantatiunH was splendidly prolitable, but the 
Indian Govemmout waa not the only one that perceived 
this importance of cinchona cultivation. 

The butch had. early on. rightly guessed that Java 
afforded un ideal homo for the oultivation of cmchona, 
and grt‘at efforts were made to obtain plants or seed. 
At first, though the plaut-s were obtained they wore, by 
accident or on purpose, a collection of sjiecies very interost- 
ing no doubt to the quinologist, but utterly valueless as 
a source of valuable alkaloia. 

At last, an English merchant named J.<odger, living on 
the West Coast of America, obtained, by the help of oil 
Indian named Manuel, a pocket of seeds, largely from ono 
magnificent tree; when Manuel wont home again the 
cascerillcros found out what he hod done and murdered 
him. * 

These seeds w'ere sold by Ledger, half to British India 
ond half to the Dutoh Government; ho received, 1 think, 
£60 from ea<:h, oU of which he gave to the widow of poor 
Manuel. The British half was aornehow or other mU- 
managod, and at any rate no Biicoess was obtained in the 
cultivation. The Java portion gave very different results. 

In the skilful hands of the managers of the Oovero- 
ment gardens the plants throve wonderfully, and were 
managed with most admirable skill. The barks of indi¬ 
vidual trees were analysed, and only those which gave 
high tests were allowed to flower; the seed from these 
was cultivated in spots far away from other plantations, 
and the same weeding out of tho inferior plants repeated. 
The result has been wonderful. The richest bark from 
\ South Amerioa, such as, no doubt. Ledger’s seed came from, 

, yielded up to 4 jw cent, of quinine alkaloid; wo now 
find in tlie Amstordam sales, whole pan els of bark giving 
10 per cent, of quinine alkaloid. Where th© plant finds 
room for it, it is hard to guess. It is a curious question— 
what use, if any, tho alkaloid it to the life of the troe. 
Th© alkaloid is only produced in favourable soil and 
environments, and at nigh elevations. The trees may 
apparently flourish at low olerarions or in hot hotuea, 

I but in those circomstanoeB th© yield of alkaloid ia very 
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email It » clear that the fault ie in the ciroumetancoe 
not in the tieee, for some of the richest offloioalis bark in 
the Nilgiries was obtained from trees which were the off- 
imring of trees grown from cuttings sent out by my undo, 
£. Howard, F.R.S., from plants grown in Eusland. 
Theee mother plants out-grcw his hot houses, and had 
to be cut down; their bark contained but little quinine. 

The wonderful strain of Calisaya, called after I>edger 
Ledgeriana, was eagerly cultivated with all the Dutch 
skill^in gardening, and now the yield of I^dgeriana bark 
from Java is about 12,000,000 lb. pttr annum. 1 hear of 
dividends of 60 per cent, from plantations in dava, and 
Ledger got nothing. 

“ Ric VOS non vohis festia aratra bov’cs.” 

In the rich deep soil of Java, the trees nunriHh maivcl. 
lously, and sprout so freely from tlio root that coppicing, 
instead of tlio laborious proccs.s of renewing, is universally 
adopted. In six years the plantation In^gins to yield, 
and may go on for many years. 

Now, as it is cheai>er to grow 0 to 10 iier cent, bark in 
Java than 2 to 5 (ler cent, hark in ilntish India, it is not 
^wonderful that the English planti’rH were beaten out of the 
field, and the Dutch planters, by growing more than the 
market eould pos^^ibly stand, and recklessly ('oiuf*etmg 
in their efforts to sell, got the price down to 0*4 of a penny 
per unit. They were profoundly convincotl of the wicked* 
ness of the quinine iimnnfaetui(;rs of tlio world, but 
learned their lesson, and by allowing the demand to over* 
take the supplies, got the unit up to 2d. Over production 
again followed, and the price is down to Id. and failing 
still. 

A good deal of “ hybrid '* bark is sent from Java 
without very clear intimation of its origin, it gives a 
sporting interest to tlie analysis, as one never knows if it 
wiU turn out as caiisaya or succirubra. and hark m also 
sent 08 succirubra which from its test must be robusta. 
Another very intoreating study is given us by the grafted 
bark of whit^h a good deal has been grown, l.,e(Igeriana, 
being paftod on a succirubra stock; fhis “ enteii baont ” 
generally gives excellent tests, but lately some of the 
^antatioiiH seem to have worn out, and the root bark bus 
been sent over; it is most interesting to find that this gives 
exactly the test of succirubra root, and “ enton wortel ” 
and “ enten boost ” are as different as the bark of the stock 
and the bark of the graft originally wore. This shows that 
there is no transference of the alkaloid from above down¬ 
wards; that the descending sap cannot carry the alkaloid 
as such, but that the stem and the root each elaborate 
after their own kind. 

The success of the Dutch in knocking out all their 
rivals, end it must have required the doggednens of a 
Hollander to hold on, even in Java at 2^ cents, Ims pre¬ 
vented other plantations of cultivated bark having the 
success they deserve. 

W© receive, however, cuHivateil caiisaya from the 
Andes, and some wonderful cultivated “ soft Columbian 
Iwk ” has lately boon brought to l^ondon. The cultiva¬ 
tion in Jamaica is only a question of price, and we got the 
very richest Succirubra bark from West Afri<‘a, but as 
people do not take quinine for enjoyioont because it is 
cheap, but only when they want it, the supply now seems 
to have but little to do with the domanu. . . It is true 
that the reduction in price from lOs. to lOtl. has increased 
the consumption to about ten times what it was 40 years 
ago, but now it is diffloult to imagine that anyone* iiow' 
goes without quinine on account of its price. 

The synthesis of quinine has always been hitherto 
an unatlmnablo aim. It has been frequently attempted, 
and I Miovo that to on© such attempt we owe the invention 
of aniline dyes; even theohange from one alkaloid to another 
has only been eftected in one case. It usotl to have a 
pecuniary as well as a soieiitiiio attraction, but, from the 
commercial standpoint, can we hope to best nature with 
her synthesis of 10 per cent, i^lgeriana ? 

Discussion. 

DivBRfi said he had much pleasure in coi^ratulating 
Mr. Howard on the disoourse he had given on a subject 
m adiioh he was such an expert. He could confirm from 
peraona! knowledge the statement that Dr. Ferktn 


was indeed seeking the synthetical formatioti of quinine 
when he discovered the coal-tar colours. 

Mr. R. A. Robinson said he^had noticed that the 
Medical Council recognised Succirubra aa the onlv bark now 
used in pharmacy, but he hoped the culture of the other 
barks in ln<iia was not ruined. If it was bought bv the 
unit, and could be grown cheaply, ho hoped it oouli) still 
be cultivated and used by manufacturers, although it 
could not compete with the richer bark which came from 
Java. He entirelv agreed with Mr. Howard that there 
was a point at which it was no good producing a thing 
more ana more cheaply. A thing might bo too cheap, and 
hence not valued, if it were the fact that quinine could 
be bought in India, where it was urgentlv needed, at such 
a low price that the T>oorcst natives could have the benefit 
of it. its cultivation should not be pressed beyond a certain 
point, because there was no benefit in producing larger 
quantities. 

Mr. HaNnany said he was much interested in what the 
author had said about the n^adinoss with which various 
a{)ocies of cmcliona hybridised. Ho Ihould like to ask 
whether it was not Oaual to find much greater strength in 
the which were hybridised than in the original 

sptK'ies when they wore transplanted in a different oountiy. 
'J'he plants he was interested in himself, when hybriui^ 
were far moig> vigorous than the imported species. It 
was difficult to keep the imported spooies as good aa they 
were when they lirst came over; whereas the hybriiu 
grew larger anri larger, and became far finer plants thux 
either of the parents. Ho sitould like to know whether it 
was the liybrids formed in thoee new countries, such aa 
Java, or the transplanted speoicMS that gave the best 
results ? 

Mr. £. M. Holmk.s said he understood that the renewed 
bark was richer in quinine than the ordinary bark. And 
bo behoved that was even more so m the case of barlu 
which were mossed, but it was found that mossed barks 
wore liable to the attacks of insects, and that process had 
to lie given up, and the bark renewed without moss. He 
iniglit suggest the possibility that the action of oxygen 
in the renewed bark might be greater than in the origmol 
hark, because it had lieen stated that when cinohonM 
were grown at higher elevations, whei'e the air probably 
contained more oxygen, the proportion of quinine was 
greater. They hod not heard anything about the soil in 
which cinchonas w'ore grown, and he should like to a«k 
whether it was ferruginous—whether it contained hydrated 
oxide of iron rather than oxide which was not solubla. 
The increase in quinine in the root seemed to suggest the 
greater possibility of oxidation either by ferrous oxide in 
the soil or an oxidase in the hark. With regard to 
hybritis, he imagined it was almost iinposBibie,m the cose 
of tn«c^s which were mixed up together, to ascertain which 
was the male plant and which was the female from which 
any special hybrid was derived. But what seemfKi to 
him of far more importance was this, if they got a good 
hybrid, it would he pcissible, he should imiq{lne, to repro¬ 
duce that by cutting or by grafta near the root instead of 
do]iending iifion the seeds. Ho did not know whether that 
had lieen attempted by the Dutch, but such a procew 
might lead to the selection of much richer plants. Every 
hortioulUirist know what svsteraatic botanists do not 
often realise, that among ordinary species vou might have 
** strains ”—i.c., some particular individual might present 
specially advantageous charact4;rs. This was probaUy 
the same with oinohonas, and those particular inoividuau 
of the sO'called species or hybrids should be selected for 
cultivation. He dia not hear Mr. Ho ward say whether tW> low 
price of quinine was due in largo measure, os he had heard, 
to the introduction of immenHo quantites of the^ouivea 
bark into this country, which, being cheaper than oinchoms 
bark, lowered the price of the alkaloid very considerably. 
Cinobona is now cultivated very largely in Bolivia, so that* 
even if they had an extra supply from Java, thero would 
still be the'Bolivian supAy to supplement it. One could ' 
not but remt that the Indian Government hod not suc^ 
oeoded with Mr. Ijedgor'a seeds as the Dutch hod. 

Dr. PxssMOBS said Mr. Howard would fordve him if hb 
claimed for an English chemkt, Dr. Paul, tne honour of ^ 
having separated tne two oonsUtuents of homo quiiuae* 

‘'f*' • o ' ‘ 
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namAly, quinine and viipiine. That was done in his 
laboratory some few weeks before Dr. Hfsae, who reeoived 
the Hanimry pold medal from the Pharmaceutical Society 
for bU alkaluidal work, did the aamo; but Dr. Hesse went 
further, and showed tliat cupreine, the second alkaloid of 
the bomoquinine,stood in the same relation to quinine 
OS a phenol did to its simple other; so that by methylation 
of ouprinc uuinine could lie ohtamod. Although chemists 
bad so far failed to jiroduoe quinine synthetically, never¬ 
theless the study of organic chemistry relating to the con¬ 
stitution of the aikaloids hod produced a woiuiorful number 
of other substances of importance in the medical world. 
Antipyrin, for example, was an enormous success. It was 
supposed at one time that it would cclipwi <|uiniric 
entirely, but it had lived alongside it. There was only one 
cinchona alkaloid which was worth mentioning now, and 
that was cinchoiiaminc. which had an interest to chemists 
because at the lime it w'as discovered it was pointed <mt 
that it was an excellent reagent for nitric acid. 

Dr. PowKR said the history of the (diichonas was a 
remarkable one, aftd, although it included some traditions, 
there was much of Hubstantial fact, for it presenter! a 
marvellous record of travel and exploralioii, m whirdi 
occurred the names of many distinguished persons, siicli 
as those of Humboldt. al. Hie beginning of the past (lOiitniy, 
and Sir Clements Markham, at a lab^r }>crio(k The sulijoct 
was also on© which had afforded a most fruitful lield for 
botanical and chemicHl invr^Ntigation. Jn the long roll of 
illustrious names < onnected with the cmohoima, that of 
Howard occupied a prominent and worthy jilacr;. He 
rccallmi the fact that Mr. John Kliot Howard had not only 
published a valuable work, entitled, “ Quinology of the 
East Indian Plantations,” but that ho Uarl I'endmed a 
further most im})ortant service to quinological science. 
It was recorded, for example, that tlie work of the Peruvian 
botanists, Kuiz and Pavon. designated as ” Nmwa 
Quinologia,” which was written between 1821 and 1«2(>, 
but not then publialuHl, was entirelv lost sight of for a 
period of over thirty years. Througfi a fortunaU' cirenrn- 
atancoi however, it came into the hands of Mr. .lolm Ehut 
Howard, who not only published it, but eiiihelhsfied it 
with 27 ))latos, most oi tlieiti inatie from the original 
drawings of Pavon, lying in the herbarium at Madrid. 

Dr. H. A. D. JowETT said the exad constitnlion iif 
quinine was not yet (hiteriuined, and it appeared to him 
that this ought to bn known !)efor<‘ anything could bt‘ said 
about its syntlichis. But, with the remarkable instance 
of the synthesis of Indigo before them, it was not too much 
to hpiie that, at some time, oven witli the low price of 
quinine, they would be indejiondcnt of the natural iiroducl. 
and bo able to produce the alkaloid in the lanor.ilory 
synthetically. 

Sir Dkoroe Watt and Mr. P. MacEwan also con¬ 
tributed to the discuission. 

Mr. David Howahi>, in rejtly. said on enormous quan¬ 
tity of quinine was used for sul)-ciitaiieous injection, the 
Acid hydrochloride being the usual salt now used. He 
fancied it was much less irritating than the acid sulphate. 
With regard to the supply of Kucoirubra bark for i>har- 
macy, he did not think tWre was much fear ; many drug¬ 
gists, Italian druggists eaTwcialljy. would give enormous 
prices for really inferior bark if it only Imd the right 
appearance of lichen on it. The only difficulty they found 
was that the PharmacojKi'a pruNided a maximum in 
alkaloid which was much Iwlow the average of the rich 
cultivated Succirubra bark. The i^barmaoopa'a pre¬ 
scribed 6 per cent, of alkaloids, and if you gave 10 i>er 
cent, it would be rather a lieavy dose for the jmtient. For 
harmacy it was no doubt one of the finest, if not the 
nest, bark there was, and the Dutch wore growing it very 
freely. Owing to the great production of bark, the whole- 
aide price of Oerman quinine was now 8|d. an ounce. Ho 
wiahed be knew more about hybrids; there were a 
great many nrodueed, and they^'seemed to thrive. What 
was commonly known ns a hybrid in Java was a hybrid of 
the Calisaya. They called them all hybrids, and when a 
bark was marked ** hybrid one could not foretell 
whether it was going to turn out a Suooirubra or Ledseriana. 
But the grafted bark interested him, because of the very 


great purity of the alkaloids of graft, and the immistakablo 
original condition of the root. As to the soil, ho only know 
it was said to be very rich and black. Probably it was fer¬ 
ruginous, and that might have something to do with the 
production of alkaloids. The question of mossed bark 
and renewed bark was exceedingly int-orcstinc. The 
inoasod bark was ohicfly the intcrinodiHte strip which was 
left whim the bark was taken off, and it W'oa then covered 
with ino.HK to keep the moisture from evajwrating so that 
the renewed gi-owth might take place. The mossed bark 
qui^i as rich as the renewed bark. Apparently the 
stimulating process had done it good. It was rarely 
richer, liut the mo.sscd j»ortion continued to contain the 
same projiortjon of alkaloids as before. The t'uproia bark 
undoubtedly brought down the pri<‘c a good deal, as h>w 
os ffil. a unit. Then came in the lloixl <il Cevlon baik, 
and Hum Java, and it ceased to pay. 


A NEW METHOD FOK THE QUANTITATIVE 
DETERMINATION OF ACETONE.* 

BY .«!. .7. M. Al'LD, ril.D., A.I.C. 

The content of ai'etono in wood-spirit and crude a<telone 
is frequiuiHy reijuired for toiihnii al purposes by varnish 
makers, wooil distillers and others. 

Till) methods at present employed for the quantitative 
determination of acetorn^ are on the whole unsatisfactory, 
the conversion iif iwetone into iodoform being generally 
employed for it« CHtirnationt. Either the iodoform ia 
directly weighed after extraction with ether as in the 
method generally attributed to Kramer, or the excess of 
iodine ia titrated with soilium thiosul})hate in presence of 
starch. A third method devised by Squibb, and improved 
by Kebler, gives satisfactory results, but is exceedingly 
cumbersome, no less than five special Holutioiis being 
reipiinwl. (See this J., 1897, 108, 509.) 

The use of iodoform for quantitative work is ojwn to 
several obj«‘(!tions, espi'cially in the older and im»re general 
method of }>rocedure lu which it is itself weighed. Xotlo- 
form IS very volatiles some loss by evaj>orat.ion licing 
caused c%'cn ut onlinary temperatures. Jt ie oLso dccoiu- 
posed to a cci tam extent by the oxygen of the atmosplu're 
when exp<»sed to sunlight, with the formation of iodine, 
carbon dioxide and woter. Tliis action can fnMjueiitly be 
observed when estimating acetone by the *grHVjmetric 
methrsl. the n'sidue left afb^r complete eva|H>ration of the 
ethereal Nolution very ofti*n iiaving a di.stiiictly brown 
shade. 

A volumetric methoil for the estiuiation of acetone has 
boon worked out depending on the formation of bromo- 
form and its subsequent Iiydrolysis with alcoholic potash* 
The hydrolysis is generally oxpresawl as follows:-- 
CH Brs + 3KOH-f - CO + O^H* + 3KBr-l-SHjO, 

but it is more probably 

3CHBr3+9KOH-(-C:iHr,OH-3CO+C^Hi-i9KIJrf7IU), 
it having been sliown by Hermann and Long that exactly 
thnjc voIiinicH of larlnm monoxide to one of ethylene an* 
cviJved. 

The residual [xitassium bromide is oatimated by moans of 
standard silver nitrate solution. 

Bromoform is sjwcially auitablo for this pur|> 08 e for 
several reosims. It is very readily formed by the aiition 
of bromine and ^lotash on acetone, and, although very 
volatile in steam, it is not liable lo loss due Hi its own 
evaporation. Further, its high molecular weight and largo 
percentage of bromine conduce to accurate results, 68 grs. 
of acetone being responsible for the formation of 367 grs. 
of^tassium bromide. 

The method of carrying out the analysis is as follows• 
* Taken as read. 

t M. Kiar Die Holrverki^utia,” 1004. 
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A known quantity of the solution to be tested, oontaining 
acetone to the extent of 0*1 to 0*2 grm., is pipetted into a 
500 0 . 0 . round bottom flask, diluted with a little water, 
and mi:j^ed with 20—30 c.c. of a 10 por cent, solution of 
caustic potash. The flask is oonnected with a long reflux 
condenser, and is also fitted with a dropping funnel con> 
taining a solution of bromine in potassium bromide 
(200 grubs, of bromine and 250 grins, of potassium bromide 
to 1 litre of water). The bromine solution is allowed to 
flow into the mixture until it has acquired a faint yellow 
tinge, the flask and its l ontcnts l>eing then lieated on 
the water-bath at about 70’ V. for lialf an hour. 
Bromine solution is added drop by droj> until the slight 
coloration is permanent, excess of bromine being got 
rid of by bculing for a inimitc or two with a little inon* 
caustic potash. The mixture is then distilled until 
the distillate is free from bronuiferm, halogen being 
testetl for in the usual manner, Wali'r is added to 
the contents of the flask if uecessarv. It may bo 
JuM*o ^obw^rved that in» acetone can In* d«‘lecti>d in the 
distillate by means of the nxTcuric oxide test, and free 
bromine is also absont. The condenser having been 
washed out with a little alcoliol in order to remove any 
traces of bromoform which may have collected, the dis¬ 
tillate and W'ashings ore mixed with 50 o.c. of alcohol 
and sufficient solid laustic potash to make an approxi¬ 
mately JO pi^r cent, solution. The mixture is then heated 
<m the water-bath under a reflux condenser until the 
bromoform is complet<!ly decomposed. This generally 
occupies about three-quarters of an hour. 'I’he liquid is 
allowed to cool, evaporated to smaller bulk if necessary, 
and exactly urutralised with diluU^ nitric aci<l. It- is then 
diluted with water to 5(X) c.c.. and aliquot }>arts titrated 
with N/l() silver niiiate solution, using potassium chro¬ 
mates as an indicator. 240 parts of bromine correspond to 
5H |>arta of acetone. 

The complete analysis can be jairformed in 1 J~2 hours. 
Homo of the results obtained by this method arc quoted 
below 

1. Three c.c. of a solution containing 9‘Cl ]ior cent, 
acetone gave 17H60 gr. KBr. Acef-one found- y*tU> jicr 
cent. 

2. Ten c.c of a solution containing 0*11(5 |»er cent, 
acetone gave* 0*5847 gr. KBr. Acetone found = 0*1)6 jier 
cent. 

0*5 c.c. of a solution containing 34*2 por cent, 
acetone gave 1*0400 gr. KBr. Acetone found—33*8 jior 
cent. 

The method is smtable for thi' estimation of acetone in 
woo<l spirit, the spirit l>eing diluted to 10 times its volume 
and 6 c.c. of this solution employed for the determination. 
Results of the same standard of exactness as those quoted 
above can be obtained. 

The formation of carbon tetrabroinide’from the bromo¬ 
form cannot be urgcil against the jirooess, as by the above 
procedure any appreciable excess of free bromine is 
avoided. It is imperative that the bromine employed 
should be pure, as crude bromine frequently contains 
bromoform. 


X This stronger solution was diluted to ten times its volume 
and {5 c.c. of thls.t-aken for the estimation. 
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DB. J. H. BAILSV IN THS OHAIR. 

CHEMICAL AND PH^OAL VALUATIONS OP 
SOME CLAYS AND SHALES, FOR BRICK- 
MAKING, CHIEFLY FROM EAST CHESHIRE. 

BY DB. B. A. WAttSTAFFK, M.ftC., F.I.O. 

In England the sciontitlc study of the UHes and oharac- 
toristica of clays, oxoopt the matoriala used in the manu¬ 
facture of china and ordinary table and toilet wMe, is just 
beginning to be appreciated by the praotioal man. A few 
of the results of an extensive series of experiments mode 
by tlie writer, on clays and shales from the districts near 
Manchester, may tlierefoix* be of interest to clay workers. 

The wriU'r has made a 8|iecial study of the shales from 
the middle and lower coal measures of East Cheshire, a 
district- which, though hitherto neglootod by the high ciasi 
brick, tile, and terra cotta maker, abounds in a great 
variety <d nio.st excellent raw material.* 

For convenience of rofcrenco the clays and shales 
arc numlmred. The one numbered 3 is a hard West 
Bromwich marl, and is given as a standard of oomparison 
for engineering bricks. 

No. 1 is a surface clay from Marple. In appearance it is 
of a sandy clay colour, containing small lumps of lime. 

No. 2 is a clav supplied by Messrs. Peter Hailey and Sons, 
Keaton Mersey, used for making common bricks. 

No. 3 is the West Broniwndi marl. In appearance it is 
of a reddish clay colour, and was obtained in a plastic 
condition ready for use. 

No. 4 is a shale from the top of Korridgo. It is of a 
dark gn'v colour, and very hard. It occurs in seams 
among the rough rock overlying a bed of flne ashlar sand- 
stono in the upper strata of the lower coal measures. 

No. 6 is a shale from Pingot Colliery, between Birch 
Vale ami Now* Mills. It is a!most*blaok in colour and 
occurs in solid masses in the lower coal measure series. 
It is very Hard. 

No. (5 is a surface shale from Wigan. In colour it is 
imdined to yellow, and is hard. 

No. 7 is the shale found below the preceding one at 
Wigau. It is the colour of light grey stone, and is very 
liard. 

No. 8 is a shale from Endon Quarry. In appearance it it 
of a reddish clay colour, and is fairly hard. 

No. 9—this shale is found in a ravine at Middlewood til 
the middle coal measure. 

No. 10 is a shale found in East Cheshire, and occurs m 
bloA'k hard masses. 

The clays and shales were flrst submitted to analysis. 
To this iMid they were ground very flne, and driea at 
KKf C. Nos. 1, 2 and 3 being received in a plastic con¬ 
dition. were first dried, and then carefully ground to a iBne 
im|>alpable powder, and dried at 100^ C. The anal^ea 
were made upon the clays and shales dried at 100^ G Tba 
total constituents of the clays and shales were determijned 
in the usual way. The composition of the clays and shales, 
or the rational analysis, was determined by the method 
depending upon the fact that kaolin is more or less die* 
solved hy long digestion with hot concentrated sulphurio 
acid. The sand and felspar are determined in the msolubla 
residue. 


and Bases. 



1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

0. 

10. 

811)00. combined . 



88- D 7 

4. S -76 

62*81 

62*78 

83-60 

24*40 

40*45 

39*70 

87*06 

86*01 

Silica, uncombiiied ... 



40*96 

17*86 

«-76 

4*41 

19*82 

4-60 

17*06 

17 78 

80*60 

25*68 

Alumina . 



18*7 S 

17-09 

22*86 

23*48 

28*86 

16*69 

19*44 

22*01 

18*07 

28*88 

Oxide of Iron. 



S'St 

6*77 

9*09 

6*28 

6*25 

84*76 

6*25 

7*81 

6*82 

3*01 

lAaui . 


. 

1-81 

2*72 

0*71 

1*21 

0*80 

0*86 

0*46 

0*68 

0*80 

0*86 

AlkaUs . 



0*40 

8*82 

2*22 

2*88 

2*71 

viV 

0*17 

f*M 

i*M 

2*21 

Water, 4c. .. 



8*82 

7*84 

6-98 

8*28 

11*66 

16*00 

6*64 

0*78 

6*69 

7*40 

flpeclflc gravity . 




2-36 

2*84 

- 

2*24 

3*0& 

S -40 

8*62 

2*44 

2<S4 
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ProxitnaU ComponetUt. 



1. 

S. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

KaoUn .. 

£8*78 

41*65 

58*28 

4M4 

45*68 

78*58 

39*24 

67*49 

SIS-SS 

52*17 

Felspar. 

85*27 

41*09 

41*94 

64*46 

84*55 

14*87 

48*49 

14*68 

88*48 

22*80 

Sand. 

40*06 

17*34 

4*74 

4*41 

19*82 

4*40 

17*05 

17*78 

80*49 

25*58 


For the purpose of studying the effect of various temper¬ 
atures (1000°—1260° C.) upon the clays and shales, they 
are made into small briquettes, measuring 1| in. by 1 in. 
by ^ in. The shales are ground to a tine powder, *mix^ 
with water until fairly plastic, and then moulded with a 
moderately strong pressure, so that, on tuniing out, the 
briquettes have perfectlv sharp edges. The briquettes 
are carefully dried at lOt^ C., removed to a desiccator and 
allowed to cool, when they are weighed and accurately 
measured. They are re-heated at 100° C. until the 
weight is constat. The briquettes are next burnt at 
the following temperaturos in succession, viz., 1000° C., 
1060° a, 11(X»° a, 1200 ° C., and 1260° C. Weigh- 

iugs, measiirenionts and observations are taken at each of 
these temperaturos. The measurements of tlio briquettes 
are also cheeked by ascurtainmg their volume, by displace¬ 
ment of water. 

The bmning of the briquettes is effected in nuifllo 
furnaces. A tomporature of 1000° (J. can oaafiy bo reached 
in an ordinary muffle furnace, provided the gas sujiply 
is more than sufficient to work the furnace at its full power. 


For temperatures above this, the writer has found that 
Fletcher, Kussell and Co.'s gas muffle furnace provided 
with air blast gives excellent results. It is simple to work 
and easy to regulate to any desired temperature from 
1000°—1400° C. For ascertaining and controlling the 
temperature, the writer uses Seger cones, so that all temper¬ 
atures meniiooed in this paper are thoso which correspond 
with the cones used. 

The briquettes, dried at 100° C., nro placed in the furnace, 
and heated gradually at first. Tho heat is then incroasod 
until a temjwrature of 1000° C. is attained. The^ are 
burnt for a considerable time at this temiierature. The 
briquettes are allowed to cool in the furnace, weighed, 
measured, and observations taken of colour, density, 
&c. The briquettes are then burnt at the higher temper¬ 
atures in Kuccossion, noting weighings, measurements, 
&o., at each ttimj3orature. 

The results of the loss in woiglit sustained by the clays 
and shales, dried at 100° U., at the different temperatures, 
and their shrinkage, i.c., the percentage loss in volume, 
are collated m the two following tables;— 


Percentage Lose in WeiglU on Heating fnnn lOf/* 0. 



1. 


8. 

4. 

5. (1. 

7. 

8. 1 0. 

10. 

at 11)00° r. 

4*34 

7*71 

7*46 

8*87 

12*17 16-08 

6-48 

8-10 1 6-47 

4*94 


4*44 

8*12 

7*47 

9*12 

12-34 23-43 

H-66 

8-16 6*66 

7*08 

1100* C. 

4'58 

_ 

7*83 

9*22 

12-57 -- 

6*92 

8-60 6-73 

7*19 

„ 1150* C. 

4-63 


7*84 

9*24 

12-88 ' ’ - 

6*03 

8-60 6*73 

7*19 

1200* C.#'. 

4-84 

— 

7-84 

9*24 

12-88 

6-93 

8-60 6-78 


„ 1250* C. 


_ 


— 

“ 1 ■■■ 


-- 6*78 

— 


Shrinkage. 




1. 

2. 



0-00 

7-24 


1100* c . 

0-00 


„ 1160* c . 

4-82 


1200* C. 

„ 1260* r .. 


— 





3. 

4. 

6. 



M. 

»• 

3-62 

8*33 

6*24 

14-63 

6-00 

7-48 

2*88 

8-78 

8-43 

6-33 

22-57 

6-62 

16-63 

2*88 

21-26 

14-20 

0-50 

— 

8-63 

20-29 

2-88 

21-26 

25-29 

_ 

_ 

15-03 

20-29 

6-87 

21-26 

25-20 

_ 

_ 

— 

20-29 

5-H7 


... 

— 

— 


20-20 

6-87 


1>68 

8*40 

] 3-21 

18*21 


The specific gravity and porosity of bricks are of some 
importance. 'I’heso dotorminat-ions were made of bri¬ 
quettes, obtained from the clays and shales by burning 
at the Hire*; following temperatures, viz., 1000’ IIOO’’ (’., 
and 1200° C. 

As bricks are porous bodies, it is necessary to take into 
account this pore space in determining the specific gravity. 

If this pore space is not taken inlo account in calculating 
the specitic* gravity, we obtain that quantity defined by 
Soger as volume weight, viz., tlie ratio between the weight 
and tho total volume of the body ineluHtve of the pores. 

The determinations were mode as follows;— 

The weight of the briquette having l>een ascertained, | 
the briquette was soaked in water for 24 hours, taken out, 
and tho surface water removed with a dry cloth. The , 
increase in weight gives tho amount of water absorlKtd by ! 
the briquette, t.e., tho amount that tills tho noro spac'es. J 
Tile volume of the briquette is determined by displacement 


of water. Tho volume may also bo dotormined by 
inoasureimmt. provided the briquette has not suffered auy 
unequal contraction, whereby its sliape has became 
distorted. 

Then if the weight of the briquette in grms. is w, and 
the increase in weight duo to al^sorption of water is t, 
and the volume in c.e. displaced when w'ater saturated 
is V, 

Tho SpeoiQo Gravity = ^ 

{v—t) 

The Volume Weight-^ ^ 


The results of these determinations arc collated in the 
following tables:— 


Specific Qravity of Briquettes^ 


At 1000* C. 

„ xioo* 0. 

„ 1200* C. 


2- 

* I 1 

i 9. 1 

i 

4. 1 

5. 1 

1 6- 

1 

7. j 

8. 1 

9, j 

10. 

. 1 8’4i 1 

2*38 1 

2*66 

_ ! 

2*88 1 

8*51 

2*54 

2*38 

2*47 

2*51 


2-2£ ! 

2-47 


2*44 


2*49 

2*88 

1 2*89 

2*27 

.. 1 


2*30 




2-89 

2*87 

2*28 

2*19 
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Volume Weight of Briquettes. 


' 

1 . j 

2 . 

8 . 

4 . 1 

1 1 

' 

A. 

1 

8 . 

0 . 

10 . 

At 1000 * C. 

1*»7 i 

1-78 

2-05 


l-M 

2-10 

2-02 

1-74 

' 1-80 

1‘07 

„ 1100 * C. . 

2-14 

2-11 1 

2 - 8 T 


1 1-06 ; 


«-17 

2 - 2 S 

8-08 

2-08 

„ 1200 * C . 

““ 1 

““ 1 

2-87 


1 — 


1 2-81 

2-81 

2-08 

2-18 



Poroeiiy 0 / Briquette). 







1 . 

2 . 

1 

4 . 1 

1 ^ 

1 

1 ‘ 

»• 1 

1 

1 10 . 

At 1000 * 0 . 

0 -. S 8 

13-88 : 

14-60 ; 

1 

12-70 

10-78 

11-84 

! 16-24 1 

' 14*74 

11-71 

„ 1100 “ C . 

4-20 

2-22 

1-77 

— 1 

10-38 


A -03 

1 . 3-82 

7-40 

! 8-98 

„ 1200 “ C. 

— 

— 

0 - f »6 

— 1 

— 

— 

1-48 

1-04 1 

A -84 

1-44 


With roHpect to the suitability of tboHo clays ami ahalns 
for brickmaking, No. 2 is undoubtedly a good cluy for 
oommou bricks, as is also No. 1, although the bricks are 
flomowhat friable. Most of the (days ami shales do nut 
^thsiand tho temporature at which a good engineering 
brick is obtained, the exception, bosulos No. 3, being No. 8, 
from which an c.xcellent engineering bri<;k can be obtained, 
No. 10, might, with soiiie nianipulntion, be employed in 
tho nianufai^turo of fire bricks, as tho colour is good and 
the shale withstands tho highest tom]>t^raturo reached in 
these experimcnt.s. 

Tho tenuMwature at which llie clays and ahalos melt, 
was detorminod liy comparison willi the melting i>oints 
of Seger cone.s. For Huh purpose, each clay is matle into 
a plastic mass with water, and moulded into tho form of a 
small cono or ]»vrainid. Tho cones are then carofully 
dried at UK)'’ (.^ lK»forc being Inirnt with tho Soger cones. 

Tile following Icmporatures were obtained:— 


fusibility. Tho higher refractoriness of No. 9 is no 
I doubt due to low jxircentago of lime and magnesia. The 
j remaining clays all contain over 22 per cent, of alumina^ 
j and all arc highly refractory. 

• 

Dr. WAOSTAims. in reply to soveraJ questions, said the 
experiments referred to in the paper iiad i>eon carried 
out on a small scale in tho laboratory, and he could not 
sav that the same'resultH would be obtained on a large 
working scale. Ho did not consider the length of time 
{ taken in obtaining tho melting )>oint of the clays and sliales 
' was A material point, ami ho had not estimated tlie carbon 
^ and Bulpiiur. I'he change in specific gravity, was 
' undoubtodly duo to shrinkage in volume and increase in 
‘ weight, j'orosity was tested for by immorKing the bricks 
' for 24 imurs in water, leaving oiic>ei^hth of an inch above 
1 tho surface. 


Mdfing Points vf the Clayjt and iShaks. 


lySO'C. lll<)0'’C. 1410'^ C. ll4aO"C. 1370''C. U]20’C. ,1270“C. 

1 ! : ; ^ 



The rofractorincHs of clays for brick and terra-cotta is 
an impor^nt point. It may ho delcrmined <lirootly, 
as above, 4)y ascertaining tho temperature at winch the 
clay Ix'gins to fuse. Hofraotoriness may also bo judgiid 
from a survey of the chemical data.. Thus, the siiiealos 
of Unio, magnesia, and alumina are pi aidically infusible; 
on the other hand, those of soda, fiotasb, and iron are 
readily fusible. If Unm, iron, or alkalis bo added to tho 
infusible silicates in calonlated (|uantity, doublo silicates 
are formed, which also aro readily fusible. Henoc, 
refructonness of clays depends cluolly on the percentage 
of silica and alumina, and is innuoiiccd by the presence of 
alkalis, iron, lime, and magnesia in tho order mentioned. 
It must be jioUd, however, that if any of those bodies 
bo in excess, tho fusibility of tho clay is not necessarily 
lowered, as, for instance, excess of soda would sot free lime 
and magnesia, which themsolves are infusible. A com¬ 
parison of the ehemical composition of the clays and shales 
from this point of view with the actual melting pointr as 
determined is not without intenmt, as showing relation* 
ship of composition and wfractory oliaractor. The 
melting point of No. 6 is J120" C. This clay contains over 
30 per cent, oxide of iron. No. 2 fuses at 11 (>0® C., the easy 
fusibility of tliis clay is evidently duo to tiie low peroonta^ 
of alumina, and high porcoutoge of alkalis, lime, and 
magnesia. Nos. 1 and 7 fuse at 1250 °C. and 1270" C. 
resijoctivoly. Tho high peroentago of lime, magnosia and 
iron, and the low percentage of alumina account for the 
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}>R. KUSSBLL W. MOOBB IN THB CHAIE. 

NEW PKOCESS OF PUEIUNG OK BATING HIDES 
AND SKINS. 

BY DR. Al.T.EN BOOBBS. 

The process to be dosoribed is oovered by IT.S. Pat., 
No. 798,293, by Francis J. Oakes, of Now York City (tliis 
J, 1905, 1023). 

In working with tbo Oakes* process tlie skins or hidM 
aro washed, Timed, imiiairod, and washed again. A baUi 
is now pw^pared at a temperature of from 95®—100® F., 
consisting of 5 per cent, of^gluooee syrup, and 1 per cent, 
of sulphur, computed on the weight of the skins or hidw, 
and about 1 lb. of yeast for every 1000 lb. treated. Having 
prepared tho bath in this manner it is allowed to stona 
about 24 hours to secure a definite fermentation. At 
tho end of this time tl^ temperature is raised to 100°— 
106® F., and tho Uidos or skins introduced. In order to 
have a continuous bath, however, one half the. originid 
amount of sulphur, gltiboso, and yeast are added at the 
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Bftme timo. In working ibis process it is not necessary 
to keep tbe skins or iiides in constant motion, bnt only to 
move them from time to time in order to secure uniformity 
of action, once an hour being sufilcicnt. By this method of 
treatment lioavy bull or oow liidcs will be free from lime, 
and in a soft and open condition at the end of eight hours ; 
while lighter skins will require a proportionately shorter 
period. On renewing the pack the temperature of the 
oath may be raised, and alter introducing one half the 
originrd quantity of Rulphur, glucose and yeaat, another 
pack may be treated, ho making it possible to work two 
packH each day in the Marne vat if doHire^d. It will be 
understood that a continuous batli would, in lime, iHicome 
too oon(!entrHted from Holutions of calcium eompoundM, and 
thus prevent or i*f>tard fornicntation. This difliculty, 
liowcver. iw obviated by drawing oil half of the solution 
eoc'h anti evtTy time after treatment t>f the second nacU. 

The hides or Hkins hh they are rt'moved fnnn liie bath 
show no trace of lime with phenoliihthulein. Tlu'y are 
soft and open, and liave a smooth Milky grain. As there is 
nothing Jii tliis trc^atinent to eaust' putir'l'action, IIhto in, 
consequently, no loss of liido substHnee. imd, furlliei‘nu)r(’. 
as all of tile lime liaH been ueutraliHed they ilo not require 
a drench or pickle, hut aftt^r wnsliing are ready for the tan, 
rcgaitllesft whether it be vegetable or mineral in ebarneU'T. 

From a ehemieal point of view it is Komewlmt ditticiilt 
to expre/is all of tlie reactions taking place in the bath, 
although by careful t>bservation anti thought certain 
coneluKioim are apparent. 'riiuK wdien tbe bath is lir-st 
prepared it jh neutral in reaction, and after Ktandiiig 
grauually HHSumes a Hliglit. acid et)nditioii. On nilrodmung 
the hides or skins it becomes alkaline, due to tliilusioii of 
the lime. After slamUng a short tune, luiwever. it bccoincH 
neutral again, and remainH tluis until the skins are in n 
perfect condition, when a slight acid reaction is observed. 
Tliese ebanges taking place are caused by tbe termentnthm 
of the glucose, W’hieh generates carbon dioxide and 
alcohol; and owing to the presenec^ of siilplmr a quantity 
of hydrogen sulphide is produced, winch in its nascent 
condition comhines With tlie alcoliol to form mereufitnus, 
whicli in their turn are slowly •oxubsed to tbio-aeids. 
These meroa)danH and thio-acids, being of n weak a<'i<l 
character, ant in conjunction with any excess of liydrogen 
sulphide, upon the caleium liytlroxide, or other compounds 
of calcium, converting them into a soluble conjlitiim. in 
whi<;h tliey nix* readily removed by ditrusion. Thus, wlu'u 
the lime is all neutralised thi‘ batli becomes acid in reHctioii, 
and in this way serves a.s an iiidu-atm- of tlie completion of 
the opi'ratioii. It is not nect'ssnry, however, to leniove the 
iiidcs or skins as soon us tlie acid condition is seeurod, 
as the products formed and tlie excess of acid do not 
♦ (liosolvo the gelatin; and os there is no imtrotactlon 
there can be no loss of hide substance, or depletion, which 
assertion has been proven by ])ractica] demonstrations, 
and the voluo of tlic process established beyond a doubt. 
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MB. 3 . M. C. TAXON IN THR CHAIR. 

COKUmoNS AFFECrriNG THE FOAMING AND 
CONSISTENCY OF GLUES. 

BY 8. It. TBOTMAN, M.A., F.T.C., AND J. R. HACKFOBD. 

In a recent pa)>er (this J., 1904, 1072—1074) we 
have shown that good and bad 'glues may be chemically 
difierentiated by moans of the ratio between total nitrogen 
and nitaxigon precipitated by zinc sulphate, and that anv 
carelessntvss in manufacture or selection of materials 
which increases the quantity of nitrogen incapable of such 


precipitation decreases to a corresponding extent the value' 
of the finished glue. 

The present paper attempts, infer o/ia, to prove this 
I synthetically. It will be shown that consistency is very 
I largely influenced by the presence of peptones. Furthto 
I experiments have been undertaken with the object of 
j (1) Throwing light upon the cause and remedy of foaming 
^ in glue : (2) obtaining Home iilea of the elfeet of some of the 
I impurities commonly pn^sent in glue on both the foaming 
j oapacily and the consistency of the jelly. 

I in making these experiments, foaming power and con- 
; siKtency were chosena-s sfoxual tests, since they are two very 
; important projicrties to which a manufacturer must attend. 

; A good glue should give a minimum foam with a maximum 
I Htrength, two ipiaUticH which hy no means go hand in 
' hand. Many strung glues have high foam figurcH, although 
i most had ouch have, hIko. Thus it will be shown that over 
boiling, which, an we have before proved, eausos peptonisa* 

I tiou and corresponding Iosn of consiMtency, invariably ♦ 
, iiUTcaKos the foaming power of a glue. The resitlU 
: ubtaiius.1 prove that certain olasseH of bodies considerably 
' uffeet both the foaming capacity and the Htrenglh of a glue, 

I and that care in manufactun' directiul to tlie elimination 
of tliese deleloriouH impiiritieH would result in much 
improvement in commercial glueH. While considerable 
; atttuilion has be<*n callctl to the evolution of methods of 
tcHting glut*. liKlc hiiH I'wen done 1o elucidHle W'hich of the 
c(uis(iluents of tlie glut* alb*!! Iliew* projierties jire* 

; judu-inlly nr otlierwisc. although it is obvious that mieh 
! uu investigation mu.st In* of great value. L’Mcrs of gliio 
and si/4* arc contiinmily complaining of the foaming 
nuisance. A vine wliirli fonms badly is i>f little use for 
making joints. cs]>ecuil)y if njipHcd by iju'.sns of o, rotatory 
brush, sirifc the uir biilibics whu h il <'(»ntainH render the 
joint valueless. Jn tlie dressing of fHbnes, a foaming 
! glue eunses an uneven ilefiosit and tends to jirodiutt* tilins, 

, wdiich block Ibe holes in the case of h net. and are dilKeult 
to remove. I'he viilne tif u high iciiisisteiicy is t4Mi well 
known to lU'cd emphasis. 

C(/fidfittnn /.—This was nieaMiired in a Bnecial form of 
H]>]mriitus, which it in htqied will be mntle the bubjeot of a 
; further commumeation, since the method appears capable 
of eonsiderahle development. In brief, it consiHla in. 
i measuring the time takiui by perfectly syinmctrioal 
I splieres to fall through a column of the substance under 
I examination. 

Foaminy .—Tho literature on this subject may be 
summed up in the statement that a 10 ]x>r cent, solution 
i is employed in testing foaming capacity, and that glues 
j give from half to eight inches of foam. The method used 
I in testing is, of course, immaterial when comparative results 
i only are desired, but those nt present employed are so- 
varied that there is little chance of close agreement. 

1 The method desorilKwl below is free from this objection, 

! and the necessity for some standard form of test is shown. 

‘ by the fact that the amount of foam given by a solution 
I of glue is de^vendent upon—(1) the height of liquid in tho 
I tube; (2) the diameter of the tulle; Cl) the tern [lerat lire 
j of the Hulution, and, to a less extent, tho time and method 
; of testing. 

I Tho following ex^ieriments illustrate these points 
I (1) Varying quantites of tho same solution wore shaken 
I in identical tubes, tbe results being shown in Table A, 

I indicating that height of foam is approximately in proper* 

I tion to tho lu'igbt of liquid in the tube. 

i Tabus A. 


Jnfluenw of Height of Liquid upon the Foam. 
Temperature, 00'^ C. 


Hoigtit of liquid In cius. | 

Foam Figure. 

1 Batlo. 

5 

.s*o 

1:0-8 

lu 

7-6 1 

1:0-76 

16 

ll-O 

1:0-78 

gu 

18*0 

1:0-00 

26 

22*0 

1 1 

1:0-88 


Tho effect of varying the diameter of the tube is shown 
in Table B. 
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Tabi.e B. 


Influence of the Diameter of the Foam Tube upon the Foam 
Figure. 


Volume o! Liquid. I Diumeter of Tube. 


Foaut Fiffure. 


26 c.c. 1 cm. i 17*5 

26 c.c. ! Ji cm». ! 7*6 


The effect of tompeiaturn on the foam ligiire is con¬ 
siderable, 08 will be «een in Table C. 


Table C. 


hilhieuci' of Tnuperniure. un. the Foam Figun. 

25 c.c. of (ielatin Solution eonlairimg H) jior cent, of 
Peptones was used ni each oasi*. 


Temperutiire 

30 

40 

50 

HO 

70 

HO 

00 

100 




Fotiiii Figure. 
30-(l 
26*6 
20*0 
ir>*o 

J3-0 

11*0 

s-r. 

3*5 



PERCENTAGE OF PEPTONES PRESENT. 


'Pile decrease in fonin caused by nsiiig tenijX'raliire is no 
doubt dno to the fai-l. that, as tim teiiijxjrature rihos. both 
viscowity and surbn^e tension beconio less. 

ApfuirolHn Emf^oifrd in Testing Fomn. —X graduated 
tube, about70ein. in length and of siu-h diiunehT tiiateneh 
division is 1 ion. in length and haBaea[iHf'i1y of I e.c.. is half 
filled witli a solution of the gluo to Iki tested and placed in 
the •water-jacket, the t-emj>eraturo of whieh may raised 
by passing steam into it. The even distribution of the 
steam is effecteil by moans of a ring at the eiul of the 
delivery tube and an overflow is jirovidod. Tlie tmii- 
iwratiiro of the bath is maintained at 00° C., w hich is a 
convenient one for glue solutionH. •After allowing suffl- 
eient time for the temjM’raturo of tho glue solution to 
roach tHP C., the tubo is withdrawn from the hath and its 
level adjusted by means of the tap till it stands at zero, 
there being then exai Uy 25 c.c. of th<3 solution in tho tube. 
The tube is now oorKeij and .shaken vigorously for about a 
minute, replaced in the hath, and tl»o height of the foam 
read off, Tho top of tho foam is rea^l off, since this is 
found to bo constant with a constant temperatun*. The 
line of demarcation Imtwoen tho foam and tho liquid is too 
indistinct to allow of llio lower reading being aceuraloJy 
taken. The higher reading is so con.stant that different 
operators can always obtain tho sanio figures. Since tho 
foam produced always varitjs with the tomporatiirt', 
the imjiortonce of carrying out the test at a constant 
temperaf.iire is apjiarent. Prtilonged delay often chubcs 
hydrolysis an<l au increased figure. 

Foam Figure of Pure Gelatin .—A samjde of tho purest 
gelatin containing loss than 1 per (!ent. of peptone and 
neutral in reaction w'as {)reoipitated with zinc sulphate as 
descnbtid in a previous paper.* Tho nrocipitat^^ wa« 
pressed thoroughly to reraovo zinc sulpnate, and then 
redisaolved in water and thrown down by moans of 
alcohol, the latter operation being repeated till the product 
was almost ash free. It was then dried in a vacuum at a 
low toraperature. after which 1 grm. was dissolved in water 
and tested as above. The foam figure was found to b© 
10*5, which may bo regarded as the minimum for a generally 
pure gelatin. Since, however, some glues have a foam 
figure loss than this, it is obvious that certain of tho acci¬ 
dental constituents of gluo have tho jwwer of decreasing 
the foaming cafim'ity. just as peptones have the power of 
increasing it. The fallowing experiments wore carried out 
with the object of throwing light upon this point, togother 
with the effect of these impuritioe on tlie strength of the 
jsjly formed as measured by the consisteney. 

(1) KffeU of Pepfones.—100 c.c. of the sclntion em¬ 
ployed contained 1 grm. of albumose and inoreMing quan¬ 
tities of peptones. Tho figures show that there is a 
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I continual riae in the foam figure and that this rine U very 
' marked with small qiiaidities of jiepfouos, the result 
I Ix'ing well shown in the curve (Fig. 2). This is a point of 
! much importance to tho manufacturer and confirms the 
result of a recent jiajicr by us. So far as coiiHistency is 
I concornod. tho figures show that hiuhII quantities of j^en- 
, tones do not oxereiso an adverse effect ho long as they <it> 
! not actually replace albumose nitrogen. When, however, 

I tlio total nitrogen is kept constant and the gelatin gradually 
' replaced by peptone the consistency very rapidly falls to 

I ZOI'O. * 

' Table 1 (A)., 

I Kfject of the PeptotieB on the Foam Figure of a Glue. 


1 

Amount of 

Amount of ! Bclstivc 

Foam 

Inorease of 
foam figure 

i No. 

Gettttla. 

Feptoneu. 

COlUllS- 

Figure. 

due to 


_ 


tencj*. 

_ 

Peptones. 

* ’ 

! 1 

100 

0 

400 

10>0 

0-0 

2 


t 

420 

16‘0 

6-0 

' 3 


1 

480 

17«0 

7-0 

4 


2 

4.80 

20'0 

10-0 

6 


8 

468 

21*0 

11-0 

6 


4 

670 

21-6 

11-6 . 

7 


6 

476 

£2-0 

12-0 

8 


10 

416 

28-0 

18-0 

U 


20 

267 

24-0 

14-0 

10 


80 

S48 

26-0 

16-U 

31 


40 

200 

26-6 

16-6 

12 


50 

240 

26-0 

16-0 

18 


60 

leo 

26-6 

16-6 

14 


70 

164 

27*5 

17-6 

15 


80 

182 

28-0 

18-0 

! Id 


00 

326 

20-6 

10-6 

1 17 


100 

06 

80-0 

20-0 

18 

•* 

100 

0 

20'6 

20-6 


I Effect of Over Boiling .—A glue with an oridnal foam 
1 figure of Jfi was boiled for a varying time and retested, 
i The results show that' over boiling must bo a largo factor 
1 in the production of foaming glues, 

j Tho following table shows the influence of peptones by 
I hydrolysis on foam figure of a 1 per cent, gelatin solatton r 


I 


Time of boiling. 
0 hours 

1 M 

2 

4 M 

12 „ 

IS .. 

S4 M 


Table 1 (B). 

Foam Figure. 

.. 36 

>.'. 18 

. .W 

. go 

. 84 

.. *4 

. 84 


Action of AlkeUie in the Oold.^Tho results are shown ii4 
Table 2, and it will be doted that soda is the most dele* 
terioua. Table 2A shows the influence of alkalis on tn 
already existing foam. 
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Tasub 2. 

Jn^ce of Alkali, and Soap in the aiue. 


F<voenUffe| 
or AlktU I 
present. 


ReJAtive , 
oonsistcncyj 

Rigttfe. 


FoAm 

Fiarure. 


Increase 

T. ^ 

Decrease in 
Foam 
Figure. 


Tabm 2(B). ' 

Tnfluenee of Prolonged Action of Alkali, on the Olue. 


Alkali used. 


^latin solution 

1 0 

1 

1000 

! 

— 

flodium hydroxide .. 

^lum hydroxide 

} 

5 

25 

50 

100 

0 

0 

0 

0 

0 

0 

16*0 

16.5 

20*0 

21*0 

23*0 

23>0 

6*0 

tt-S 

100 

11*0 

1.3-0 

13*0 

Sodium carbonate .. 

Lime_ 


_ -- 




— 

2.5 

60 

100 

a 

0 

0 

0 

11 

11 

16 

16 

1-0 

1-0 

s-o 

6-0 1 

Ammonia .. 

Ammonia .. | 

5 1 

25 ■ 

50 ; 

100 

0 

0 

0 

0 

8 

8 

0 

10 

— 2*0 j 

— 2*0 1 

— 1.0 ( 

ti-U ! 

I 



Peroentage of Alkali i 
comped Olue present 
In solution. 


Foam Figure. 


•Sodium carbonate I 


Soda soap 


Potasij 


soap 


6 

25 

50 

100 


5 

25 

60 

lUO 


r> 

100 



-• 


0 

0 

0 

0 

0 

K 

10 

12 

-l-O 
— 2*0 
00 

1 + 2-0 

1000 

1000 

800 

500 

i 

! 7 1 

■ 7 

- 1 

* — a*o 

— 3-0 

— 2*() 

1000 1 
1000 1 
700 1 

400 1 

6 

16 j 

i" 1 

— 5-0 
+ 6'0 
+ 20*0 


■Ammonium carbonate 


1 

6 

25 

50 

100 


1 

5 

25 

60 

100 


25 

50 

100 


1 

5 

25 

50 

100 


0*0 

n>o 

ld*0 

16*5 

13*0 


0*0 

12*0 

16-0 

ie*6 

21>0 


10*0 

16.0 

10.0 

10-0 

17.5 


10-0 

IHO 

IN'U 

17.6 


Table 2 (A). 

Influence of Alkalie on the Poavi. 


Alkali ustMl (added 
to I per cent, 
solutluii Uulatlu) 




1 % solution gelatin 
Sodium liydroxidc.. 


Per coiit. 
0 


Ammonia 


Sodium carbonate 

Sodium soap. 


Potash soap 


Secs. 

163 


160 

163 

163 


174 


60 

6.3 

32 


5 

53 

32 


. i 


23 

173 


iSfJcct of Prdonged BoUing witk^Alkalis TLa. 1 

iroduct. „ ^ ^ present as a docompositlon 


f»r this purpOHo w^ihl f. 1 . ^ l>ut thoir wliiitioa 

I A «nmU o?»oan I**''"*' 

i ligure, but a luuximnin m ^ dccreofioN tlic foaru 

I foum rapidly inurcaaa,. rrreommoniv"^''’'' "'‘‘'‘i'' 
soapB arc lliu chief caiiHe nf fir , ^ "uiiposed tiiat 
i rarely that a glue 'entail 1“ ■■-vt-emelv 
i “bow tins effect, loavillt out of^eo" t to 

I ;u4“o‘;::'" ‘-‘o- l:ritt4™ 

I ehiofly cauHod'liiy TOapa 'the 
mended i« an acid. Tahlo Aeie nsiiallv reoom- 

I meat made uZ th a ni.d'* 7'‘‘r""'''*" ^ 

I .piantity of aZ wa ‘ of." Id \vd "’''"“"‘I 

I allowed to atand ovor-uight T^. fall i?® • 

I only fall of oonaisteucy is 

thot oarbolio and sa^cylic’ acids . 

I largely reduce the value whL line preservatives, 

miioh smaller extent, indicating ^ so to a 

I -■Ati.Xm!'otrbZ^^rucr; 

» 0 id. as will bo seen from Table diT^'T^eT'' ‘ll*" 7“’ 
m consistoncy caused bv tlm oeti*' • . ‘mmediate fall 

hydrolysis wiV Z forLt on ef "“""O- ^ 

oil ocids arc able to noutoni/w,” i ^ P«P<«ne8. Praotioallv 
moro than traces is hi^lily delefe’ur 

nia^£^Zfc';^lifm7--’'”«’.y-‘*‘^>‘'«dsusp^^ 
the foaming power wd cS?!"’’' ‘'"'f''e>''rhly affects 

following efpeSonts werrZdo Sith"*. r/“- 
flomotimes found in with solid impurities 

solution of &o Z" iindTeTami «'r- ““»• 

of oertain insolulile bodies were ad(S’and*tC*' ‘’.“““*‘“®* 
shaken. The foam fim™ the imxturo well 

allowed to seVa^Zrns&^ri",^’ T 

are given in Table 5. measured. The results 

, ft may be noted that while Blaster of j 

merease, the eonsisteney, ths^Vated ’ 
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* liw lio effect on it The experiment alao indioatei that 
loaded glue*, auoh aa Ruaaian, may be expected to give 
oonaidersble foam. 

Bfleet of Salta likely to be preaent in Waler* —Table 6 
indioatea that the quantity of theae aalta likely to be 
{neaent in water uacd in glue making would not be auffi- 

* oient to affect the quality of the reaulting glue, although 
in large quantitica they are able to cauao hydrolyaia. 

Tantx 3. 


Influence of Oila and Fata upon the Foam. 


1 

i 

Action of Oil ] 




upon 




No- of 0 . 0 . ' 


Foam. j 

' Foam 


of oil added ! 

Koam 



Kind of oil 

per 100 c.c.j> 

1 figure 

: Increase ori 

on re- 

added. 

1 gelatine i 

alter stand* 

1 docrease in 

shaking. 


solution. { 

ing 1 min, 

foam 




afU'r addi' 

figure. ' 



i tion of oil. 1 

1 1 1 

i 

i 

1% gelatin 


__ j 


1 12 

solutloD 





Lubricating 

0-06 

1 

6 

1 

— e ; 

3 


0-1 

i 7 

1 —6 ; 

8 


0-25 

1 7 

1 —6 1 

8 


1-0 

1 H 

j _4 

8 

FarafRn ... 

005 

12 

1 

^ 1 

12 


0-1 

12 1 

0 ! 

' 12 nn 


0-25 

12 

0 

' 12 change 


1-0 

1 12 ! 

1 

1 ® i 

1 1 

1 12 

Fonc. 

005 

1 1 

® 1 

— fi i 

■ 0 


0-1 ' 

1 0 ! 

, —72 ! 

0 scum 


0-25 

1 1 

—12 1 

0 produced 


1-0 

0 

1 

-12 j 

0 

Olelo acid 

0-05 , 

0 

1 —12 

0 


0-1 1 

1 u 

— 12 

0 scum 


0-26 , 

1 « 

1 —1-2 

0 produced 


1-0 1 

« 

1 —12 

0 

Fatty acids 

0-05 

12 

0 

12 

from soap i 

0-1 

12 1 

0 

' 12 no 

» 

0-25 

12 ; 

0 

12 change 


l-O 

12 1 

0 

! 12 

OUve. 

0-06 

12 

0 

12 


01 

12 

; 

12 no 


0-26 

12 

0 

12 change 

1 

1-0 

12 

j 0 

; 

Cod . 

0-05 

8 

— 9 

1 2 

1 

0-1 1 

2 

— 10 

8 heavy 


0-25 

0 

— 12 

4 scum 


1-0 

1 

0 

1 

— 12 

1 

4 

Castor. 

0-06 1 

12 

0 

6 


0-1 

12 1 

0 

6 


0-26 

12 

0 

6 


1-0 

12 

0 

7 

Keatatoot .. 

006 

12 

0 

i 6 


0-1 

12 

0 i 

6 


0-25 

12 

0 ; 

6 


1-0 


0 j 

6 

Kape. 

0-06 

' 12 ! 

0 

6 


0-1 

12 1 

0 

7 


0-26 

12 i 

0 

7 


1-0 

1 1 

0 

1 

6 

I 

Cedar . 

0-06 

j 

12 ; 

0 1 

12 


0-1 

12 ! 

0 1 

12 no 


0-26 

12 

0 1 

12 change 


1-0 

JS 

0 

12 


Tabu A 

Influenee of Aeida in the (Hue. 


Add added 

Percentage 

S 



of acid 

Belatlvo 



to Oelatia 

added 

CODSiS- 

Foam 


solution. 

calculated 
on the glue 

tenoy. 

figure. 



Actual. 

Per cent. 

1% gelatin 
■oiution 

0 

1000 

16 

0 

0 

Hydrochloric 

6 

0 

2 

— 6 

— 40 


26 

0 

6 


— 47 


60 

0 

7 

— 6 

— 6$ 


100 


7 

— 6 

— 68 

Sulphuric .... 

6 

0 

9 

— 6 

— 40 


2t 

Q 

10 

— 6 

— 83 


60 

0 

g 

— 6 

— 40 


100 

0 

9* 

— 0 

™_40 

Acetic. 

6 

0 

9 

— 6 

— 40 


26 

0 

14 

— 1 

— 70 


60 

0 

11 

— 4 

— 27 


100 

0 

10 

— 5 







Carbolic . 

5 

300 

28 

+ 8 

•f 58 


25 

2 

21 

6 

■4 40 


50 

0 

21 

+ 0 

•4 40 


100 

0 ‘ 

14 

— 1 

— 7 


— 



— _ 

- .. 

Salicylic. 

5 

0 

9 

— 0 

— 40 


26 

0 

11 

— 4 

— 27 


60 

0 

11 

— 4 

— 27 


100 

0 

10 

— 6 

— 88 

Boric. 

6 

.840 

1^ 

4- 8 

•4 20 


25 

800 





50 

285 

10 

•4 4 

+ 27 


100 

76 

14 

— 1 

— 7 


Tablb 4(A). 

Influe>ice of Acids on the Foam, 


Acid added. 

Percentage of Acid added 
calculated by volume on 
the (Jlue solution. 

Time taken by 
foam in sinking 
tluxuigh 16 omi. 

1% gelatin solution 

1 

' Per cent. 

1 0 

i 1 

Secs. 

08 

Hydrochloric. 

i 

86 


i 

37 


5 

42 

Sulphuric. 

t 

27 


1 

27 


6 j 

30 

Acetic. 

i 

20 


I 

84 


6 

6 

Carbolic . 

1 ■ 

! 2 


I 

1 0 


5 

1 ^ 

SxUoyUc ! . 

1 

1 

80 



83 


tr 



n 

1 

Boric. 

i 

08 


1 

83 


5 *< 

04 
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T.IBLC 6 . 

InjiueiM oj InnalMe Svbnlaneex on Foam Figure. 


titxitaixce addnl. 

peroentagQ 
of Halt 
added val* 
ciliated on 
the Oliic. 

Relative 

CODSlfl- 

tcncy. 

Koain 

figure. 

Inrrea»o 

in 

figure. 

% gelatin Bolntion 

- 

1000 

10 

_ 


5 

1000 

22 

12 


'ib 

926 




60 

870 

24 

14 


lUO 

ISHO 

25 

15 


6 

1000 

10 

0 


•ff, 

976 

21 

11 


50 

1000 

21 

11 


100 

804 

21 

n 

• 


_ _ — 



ulniim rarbonatfl .. 

6 

256 

21 

u 


26 

260 

21 



50 

300 

23 

13 


100 

40 

25 

16 

'lastfr of .Paris. 

r, 

1500 

•17 

7 


26 

1520 

18 



60 

26U0 

19 

9 


100 

2428 

20 

10 

unperidod organic 

approx. 





6 

— 

16 



«>r, 


19 

9 


r.i) 

_ - 

26 

16 


100 

— 

39 

29 

/oatnc gypsum. 

f, 

— 

14 

4 


26 





* 60 


IM 

S 


100 

— 

18 

8 


Tabie 0. 

Inflvente of Soluble Siibetaiirfe Dhedvrd in the (Hue 
Sotvlion. 


■ 

Pcrnoitagc 





of suh' 





ftAncn 

Relative 


Increase or 


added 

c-ousls* 

Room 

derreuse In 

Added. 

CAinilotcd 1 

tencj. 

Figure. 

Ffuneter 


on the 1 



Jiimrc. 


(Hue 




L% golatiu 





Hulution ... 

“■ 

1000 

16 


^mliuni chloride 

6 

098 

12 

— ‘.1 


26 

872 

12 

- - 3 


60 

760 

13 

— 2 


101) 

230 

13 

— 2 

Bodium lulphatc 

6 

1068 

8 

-7 


25 

1220 

16 

0 

f. 

50 

030 

15 

0 


100 

676 

16 


Mognetium 

« 

700 

14 

— 1 

sulphate 

25 

703 

10 

4 4 

‘ 

60 

— 

18 

4 3 


100 

700 

18 

4 Ti 

HAgnetium 

6 

1S08 

13 

_-S 

chloride 

25 

]}54 

16 

' 4 1 


50 

000 

IS 

“ 2 


100 « 

630 

9 

— C 

Calcium oblc(ide 

n 

830 

23 

4 8 


26 

420 

25 

4 10 


60 

360 

21 

4 0 

A. 

too 

288 

21 

4 6 


Diboussioh. 

Mr. H. R. Gabby saiil that in dealing with liquids in bulk 
of. say. 500 to 1000 galls, under vacuum, the foam was 
always greater in proportion to the quantity of liquor in 
operation. With regard to Table B, the same remarks 
^ applied to liquors foaming m vacuo. With regard to 
Table C, there was a considerable difference in the foaming , 
i charoeteristics of glue in projxrrtion to the femperatiiro 
at which the glue was originally extracted. In liquors 
obtained at a low tcinjieraturo. and which hod not been 
1 subjected to some js’ptonisation in extraction, foaming 
took place very strongly. He thought the paper certainly 
carried the technical testing of glues a stage further, and 
was a valuable addition to the literature on the subject. 
He would like to have seen some attempt, however, to 
separate the |icptones into different classes of glues, as. for 
■ instance, bone glues and skin glues. Bone glues inyariably 
; foamed to n greater extent than skin glues, and skin glues, 

( subjected to a two hours’ extraction, foamed more than 
skin glues subjected to a six hours’ extraction. There 
j was also a distinct increase in consistency in the two-hour 
I extraction giiies over the six hours, anil a correspunding 
I loss in weight in the six-hour glues. This appeared to bo 
contnidictory to some of the statements m the paper. 
The effect of alkalis on glues was of nocessity to rodiieo the 
consistenev and foaming power. The addition of oils and 
! fata to glue Inpiors (es|)ecially akin glue.s) did in bulk 
j 0 |ieralumB reduce the foaming, but in actual working in 
i vacuo ap|)carcd to increase the tendency in the initial 
j stages. In evaporating foaming liquors in mrao, where 
! the chief trouble to the imiTiiifactiirer arose, the principal 
i remedy aiiphetl was to increase the temiieratiire at the 
' ioaining loiiit, and to decrease it in the liquor; this, in 
all cases, proved efficacioiis. For inBtance, in a vacuum 
pan having four coils, the t.oji coil would be stTved wdth 
\ full steam and the lower coils shut off. in which case the 
foam fell into li(|uor. In the case of a liquor into which 
i air was admitte d, the result, was a setting up of a foam, 

; while the admission of liquor at a lower temiierature than 
I the vacuum jian^wonld also produce a heavy foam, and 
once foam has set up in a liquor it remained there. He 
would be inclined in all cases to regard foams as evidence 
of decomposition of animal matter in the glue, and 
thought iuither researches by the authors would show 
that the foaming cn]inrity of glue rested almost pntirehr 
upon the elticiency of the cleaning and preiiaring methods 
employed cm the material before extraction. 

Mr. 1,. Akchiiutt thought that the method of measuring 
foam employed by the authors would be improved -by 
agitation by means of a current of air. The ajiphcatioti 
of the principle of allowing symmetrioal spheres to drop 
through a vertical column had been mentioned as applic¬ 
able to the measurement of viscosities ; but he felt bound 
to protest against the inultipiication of instruments for the 
measuroment of viscosities, none of which in his opinion 
offered many advantages over a burette form of vis¬ 
cosimeter, and many of which lacked simplicity of 
construction and manipulation. 

Mr. H. .f. ’Watson wrote:—“ Foaming glue is a subject 
very imperfectly understood; it is one upon which I have 
worked, and have already published a foam test which 
only differs from that of the authors in some minor 
details. The following are the particulars of my test, 
published four months ago in a teohnicol trade journal;— 
^The glue to be examined is broken up in an iron 
mortar, over which a cover ia placed to prevent glue from 
flying about; 6 grms. are weighed out, and put into a 
beaker of 100 to ISO o.o. capacity; 40 c.c. of water are 
then poured over the glue, and allowed to soak several 
hours, preferably overnight. Thp beaker is then placed 
in a water-bath heated to about 13(F F. When completely 
melUxl the solution is poured into a stoppered measuring 
jar graduated to 100 c.c., and abont 2^ cm. diameter. 
The volume in the jar will be about 45 c.c.; this is made 
mi to 60 O.C. by washing out the beaker with hot water. 
Tne temperature of the solution of glue will now be 
about 12^ F. The stopper is inserted, and the jar shaken 
vigorously for a few seconds or until no more foam is 
produced. The jar ia then allowed to stand for a 
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few minutes. It will be noticed that the foam i^adually 
•ooUeots upon the top of solutiou. As soon as the height 
of the somtion has reached 45 c.c. the height to the top 
of foam is read, and the difference between 45 and the 
height to top of foam is taken as c.c. of foam. 

‘‘It has b^n found better t^) read tho height of foam 
this way than to read the Iteight immediately a^r shaking, 
and subtract 50 r.c In the first place it gives one an idea 
whether the foam will quickly die away or be |)ermanent, 
and, secondly, it has been found that the foam-reading is 
practically the same, bec^ause taking the reading from (he 
top of the solution at 45 c.o. makes up for any shrinkage 
in volume of foam. With some glues the height to top 
of solution reaches the 45 c.c. mark quicker then others: 
this is an indication tliat the foam will die away quicker, 
which is also an im]X)rtant [mint to know. 

•' This ttist has been used on a considerable number of 
samples, and the following table is a eoinparison of glues 
from different sources :— 






Made 

Top ol Top of 

Source. 

Quullt>. 

(k)lour 

Drins. 

up to 

foam 

Holn 




taken. 

c.c 

r.c. 

c.c 

Foam 

British 

Bone 

Palish 

5 

50 

70 

45 




I’Ble 

5 

50 

OS 

45 

23 



.Medium 

.'■> 

.50 

7;j 

45 

28 



Bark 

6 

50 

05 

46 

50 



Medium 

.'i 

50 

100 

46 

55 



Dark 

5 

50 

05 

♦6 

20 


Hkin 


6 

.50 

MS 

45 

:t8 



Pale ' 

5 

50 

70 

45 

25 

„ . 


Medium, 

r» 

50 

00 

45 

46 




f) 

50 

76 

45 

20 

Foreign 


Pale ! 

f, 

50 

S4 

45 

.H9 

Hone 

Medium 

ft 

50 

74 

45 

29 


,, 

Pale ! 

'» 

50 


45 

:i7 


,, 

Tiarkisb ! 

f) 

.50 

7k 

45 



Skin and 

Medium. 

fi 

f>0 

100 

45 

.55 


Hone 

Pale 

r> 

50 

95 

45 

50 


.Skin 

f> 

50 

H5 

45 

20 


.. 


f. 

50 

95 

45 

.50 




6 

50 

00 

45 

45 




5 

50 

80 

45 

25 





50 

7. 

46 

28 


“ J can confirm the authors’ eourlusions with regard to 
ovcr-boiling. Acid and alkali, in my own exporimeids, 
do not ap)>ear to infiiicm e the amount of foam produced. 
There is one important faidor, not touciied upon by the 
authors, vw.. the source of the glue. The cleansing of the 
raw material from foreign iimtt-er is a very important 
fact<.>r, and if neglected it matters little how niiu'h care lx* 
taken with the boiling ojK^rations.’’ 

Mr. S. R. TkotmaK, in replying, said (hat the chief 
ditferen(5e between the tost for foaming which they pro¬ 
posed and that desurihed by Mr. Watson was that their 
measurements were exactly given and greater care was 
taken to maintain a constant tiun[M3rAture, and, in fact, 
to standardise the process; this being essentially a test 
which required slandardisatioii. Tt was true that they 
had not spfjcifically referred in this pR|x*r to the cleansing 
• of raw material, but the results, whiith they had obtained 
from the introduction of peptones and other degradation 
products, would point to the importance of so doing, sinco 
it did not mail or whether the [xiptone was introduced 
with the raw material or prisluced iluring the manufac¬ 
ture ; tho effect on the glue was in Ixith cases identical. 
In their previous paper the authors liad already shown 
that the chief chemical difference between a good and bod 
glnc was the quantity of nitrogen that could not be pre¬ 
cipitated by zinc sulphato, and hai^l at the same time 
drawn attention to the different ways m which the presence 
*of this nitrogen could be accounted for. In bis opinion 
too little attention was paid to the cleansing of raw 
materials. The removal of loose fragments, and the 
washing away of the readily soluble constituents from the 
surfaco of materials used u>r glue making, would always 
reduce the percentage of peptone subsequently found in 
the mimufaotured glue, and hence decrease its foaming 
power, increase its consistency. Of course, it must be 
'undemtood thal all wai^inn thus obtained should be as 
iUr as possible recovered He agreed with Mr. Arohbutt 


' that it would be preferable to estate by means of air 
I With reference to the multiplication of viscosimeters, he 
felt that a method which would do away with tho variable 
I head of the liquid and the friction of tho orifice would have 
I some distinct advantage. . 


I 

i Jfertiifg held at Dcrfc.i/ on Wedneaday, January 24fft, I90d. 

' MR. J. M. 0. TATON IN TJTK CHAIR. 

' RKC'KXT ADVANCES IN THE BACTERIOLOGY 
; OF PUTBEFAtmON. 

BY J. T. WOOD. 

To thofH! who have to do with the manufactiiw of 
blather tho ilianges which take place in the skin from 
tho time it loaves the animal are of the utmost interest. 
1'lie must ttn[»ortaiit of these changos is tho natural process 

■ of decomposition known as putrefaction. 

Nineteen huiidreil years ago Ovid* wrote:— 

Oaetera divorsis t.el)us animalia forinis 
iSpontc Riia pepent; postquiun votus humor ab igne 
Porcaluit Soli*-, cocmimmic, udaoqiie paludes 
intumuore a'Hiii: lecuuuaque semina reruni 
Vivaci niitrita solo, seu matris in alvo, 

I Crevenint, facicinque aliquam cc|)ero morando. 

» • « « « 
Quippe ubi tciii})ori('in simwere liiinu‘rque callorquo ; • 
(’om ipiuiit; ct ah hirt oriimtur cuncta duobus. 

Francis Bacon carried this idea a step further, a very 
natural one for a believer in Hpontaneous generation, for, 
if life arose of iteolf, then by K{rientific Tiieans it should lx* 

, possible to find out tho conditioiiH of this generation and 
to prtiduce various kinds of lite. In his wonderful dream 
of II college of research (“ The New Atlantis,” p. 38), Bacon 
says:—” VVe make a Number of Kindes, of Serpents, 
WormcK. Flics, Fishes, of Putrefaction ; Wherof some 
are advumxxi (in effect) to be JV'rfect' Creatures, like .Bens(-©« 
or Birds ; And liavo Sexes and do Propagate. Neither 
doe wc tfiis by (^liance, but wee know before hiuid, of 
wliat .Matk»r and Commixture, what Kiiido of those 
(>eatur«*H will arise.” 

I ixmmI not say that thcHi' ideas of the origin of life on 
the earth arc not in wcord with modern ones, iho theory of 

■ HjKintaneouH generation liaving ht‘en completely disjirovwl 
, by the rertearches of PasU'ur, T’viulall and others, though I 
j remark in passing that quite i-ceently certain writer# 

I have s|x*cuJate<l whether, in the earlier stage# of the earth’s 

history, the (conditions may have betm suitable for the 
! combination of the elemente to form living organisms. 

You may inquire wliat this has to do with putrefaction 
< which is tiie end and (hestruction of the organism, but the 
; end is also the beginning like tho myBtioal ChrjTBmon of 
] 8t. Ambrose, no sooner does the work of the higher 
‘ organism cease than myriads of lower organisms oommonoc 
their work of splitting it up into its simnler elements, 
so that it may serve fur the making of other bodies of 
other animalH or plants. ,jit has always seemed to me a 
wonderful thought that the matter of which our body is 
coiiHti'uctod has served for the building up of the bodies 
I of many other living creatim*# during an infinity of past 
I time, and will again serve for the making of others ” When 
I we have-shuffled off this mortal coil.” 
j Putrefaction may be defined as the decomposition of 
j nitrogenous organic matter by living organisms, acoom- 
I panied by the evolution of molodorotis gases. The study 

j ---- 

i • (MeUm. Ub. 1, VIIT.) “ Tlie earth brought forth of benelf 
' the other animala la cUffereftt ahapw. for after her natural moisttf© 
nod beim heated by tlie fire of the sun and the idLme and the 
wet fen# •wollen by the hMt, the ttoitful seeds of things 
^Bourisb^ by an enfivealng son ss in the womb a mother, 

fonw, and in continuance of ttme took some nffulor shape uism 
Item. . . Fur when wet and best have bad a due mtxtnn, they 
conoelve. and all things arise from these two/* 
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of it may be divided into two pfirts—(1) tho biological, 
(2) the chemical. The tiret ooncernB the organiams which 
break down the protcid molecule either directly or by 
means of euKymm; tlie second that of tlie different 
products of the action of these organisms. It is extremely 
difficult to separate these two studies. 

Ur, 8jn»s Woodhend (2) gives a concise account of the 
ojirliest lesci tcIks on the organisms causing putrefaction 
by Le<Miwenh<.M‘k Plcudz of Vhuina, Mulh'r of 

(-‘openhagen (1780), Keedham (1740),' Spallanzani (176ft), 
.Schwann (I8li7). SelmKaler and Van Uusch (1864). 
Tyndall (lH7tO- l-wtcv (1878). These names show that 
the history t»f pnlrefjiclion ])roceedB parallel with the 
evolution of the microseoj»e and the development of the 
eomjfaralively leccnt scicnee of hneteri^dogy. I propose 
to-night l>rj<’l)y to carry it nj) to tlie present day, 

I need H<-Hrcely say that putrefaction is not a specific 
fermentation like alcoholic or acidic fermentation, but 
that it is exfi<-rnely complex. In any putrefying matter, 
such ns uelutm or albumin, a large number of different 
species cii bacteria may be observed ay well as monads and 
infusoria, and in tome eases nioulds, uli of which take 
part in the pronss. The first stage is a process of oxida¬ 
tion in the jiresenee of air, in whicli aerobic l.acteria use 
up the oxygen prt‘sent and only simple inorganic com¬ 
pounds are formed, carbon dioxide, nitrates and sul¬ 
phates; this part, of tlie process is genorully without 
(xlour. The second stage, or true putrefaclion, takes 
place in tlie absence of oxygen }»y anierobic bacteria, and 
IS a process of reduction. Jt lias been shown that tliere 
are nt> bacteria in healthy tissues, and if a niuBcle or any 
organ is taken from an animal under antiseptie conditions 
it may be preserved indefinitely in a sterile vessel to which 
filtered ajr lias free access. Solid matter is usually 
liquefied by orgiuiisins like lb liquefaeieiis magnus, w'hich 
are invariably present in tlie air, and which prepan' tlie 
way for more specifically putrefacd-ive hacteria, sueli oh 
Proteus vulgaris and Jb putrificus, but it one observes a 
number of putn-factiana of the same kind of matter under 
natural conditions, scarcely any two follow the some 
course. The modem study of putrefaction dates from 
Hauser, who, in 1886, isolated from putrefying flesli the 
^hree organisms—Proteus vulgaris, 1’. niirahilis and P. 
zenkeri. He studied the action of these in pure cultures, 
and came to the following conehisions:— 

That Pacteriiim fermo (Klir.) is not a single definite 
species; various forms and stages of other organisms have 
been described under tins name. The various sm-cies 
of IToteus go through a wide range <ff forms (luring 
their development in which cocci, shorl and long nwls, 
thread forms, vibrios, spirilli, and spiroehietie oceur. 
Under BjX'eial nutritive conditions Proteus goes through 
a awann stage, in which i-ondition it is capable of 
moving over the surface and in the .solid gc'latin. The 
Proteus bacteria are facultatively ana;robic, they all 
oauao putrefaction; P. vulgaris and P. mirahilis are the 
oommonest and most active of all putrefactive bacteria. 
They do not secrete an unorganised ferment, but decom¬ 
pose albuminous bodies by direct action. They also 
produt'e a powerful poison, of which small quantities 
mjeeted into animals produce septieamiia. 

Tito Carbone (3) found amongst the products of P, 
vulgaris, choline, ethylcnediamino, gadinine, and triiue- 
thylamine. Mae*'*, criticising Hauser’s work, eonsiders the 
cocci form of Proteus to he sjiores. Bjenslo(?k (6) be-Jleves 
tlie rAle of the IroleusgroiipHonKwhat douhffiil. He dis¬ 
covered (1884) another w^idi'ly distributed putrefactive 
oi'ganisiu. which he called Bacillus putrificus; it is a spore 
bearing, drutnstiek sbajied bacillus found in fieces; it 
is onaTobic and specially attacks fibrin. Now fibrin is 
extre.niely resistent to the actiin of most putrefactive 
bacteria, and it is verv prol>able that specific organisms 
ferment the different albuminous compounds in the samci 
way that the different (carbohydrates aio each decomposed 
by sporific formeuts. A certain number of sjHtcies of 
bacteria are able to decompose bt>th carbohydrates and 
proteids. Tissier and Martelly (H) call these mix^d 
ferments, and divide them further into two groups (1), 
mixed protoolytio ferments, including B. porfringens, 
B. bifensentans sprogenes, Staphylococcus albus, 
Mieroooooitf ftavus liqnefaoiens, Proteus vulgaris, this 


! group decompose albumin by means of tryptic enzymes, 

I (21 Mixed pptolytio ferments are only able to attack the 
j aloumin when it has undergone a preliminary decompo- 
j sition. This group comprises B. coli, B. filiformis, Strepto- 
1 coccus pyogenes, Biplocooous griseus non liquefaoiens. 
j The second class of bacteria are those which are v^thout 
’ action on carbohydrates, and only attack proteids; these 
! consist of the tVuo proteolytic bacteria B. putrificus, 
i and B. putidus graciliti, and tho peptolytio bact^a* 

\ Diplococcus magiius amerobius and Proteus zenkert, which 
i can only decompose peptones. 

! These authors slat(i that B. putrificus is always present 
in putrefying albumin, but always accompanied by 
facultative aTobes winch favour the growth and develop¬ 
ment of the sjifcial putr efactive bacteria. 

In tho puliefadior of meat the reaction is first acid 
I owing to the- action of tlic mixed ferments on the sugars 
' present. In tho n.*xt Rtage ammonia is formed by tho 
i tryptit! cn/ymc.s secM'tcil by tho aerobic bacteria, and 
: so tlie aim'robic orgnniiuns are enabled to dovedop. W© 
can thuM understand iiow it is that putrefaction proceeds 
: more rapidly thi' more mixed ferments thoie are present, 
altlioiigh tht'se w(rc formerly ftupiH>Svd to hinder putrefac¬ 
tion from taking place. 

Wlicn meal is exposed to air it is first attacked by the 
mixed ferments. Microeoi cns fiavus liquefacieiiH, Staphy- 
lococcus. Bacillus coli. Bacillus fililormis, Stieptocticcus 
and Diplococcus, niid bieoineB acid, at tlie same time the 
! preBonee of decomposition products of albumiu may be 
dete(!led, proteosis, amidoacids, amines and ammonia; 
the latter <jiiickly mutrahse tlie acids, and in three to 
, four days the iui*at is alkalim-, and has a taint putrid smell. 

Bacillus perfriugens and Bacillus biformentans sporogenos 
! now make their njiiiearancc; the latter of these organisms 
' produces amines, amido-aeids and ammonia. In this 
' stage tile simple anjcrobic ferments are able to begin their 
work, and real putrefa<;tion sets in; as tliisproceeds, tho 
I mixed feriiumts gradually di8ap|x»ar and finally the only 
( organrsms remaining are Bacillus putrificus, BacUlua 
' gracilis pudidus, and Diplococcus gristuis nonliquofacions. 

Aiiothar organism, which a]>pearB to play an impor^t 
art in the decomiiosition of animal bodies, is described 
y Klein (6); ho found that in bo(li(»s, which had ho&ix 
buried from three to six weeks, ba(;toria such as B. coli 
and B. protons had almost disappeared, and an anairobio 
' bact(wiuin, whirh he calls B. cadaveriKsporogones, was very 
^ active. It is a motile bacillus 2 — 4 ft long, W'ith fiagellro 
1 all over its siufm’o. Npores arc formed at the rounded 
' ends, giving it a dniraBtick form. It coagulates milk, the 
I clot gradually dissolving. It grows on all tho usu^ 

] nutritive media, but only under strictly anoTobio 
I conditions. 

I In a paper, entilled "Fermentation in the leather 
j Industry" (this J., 1894. 218), 1 gave a shi^rt account 

* of til© progress of yiutrefoction as it takes place in the 
j animal skin, and also dosoribed some of tho organisms I 
^ had observed in ymtrofying skin. A small pice© of skin 
’ was placed m water and miowed to stand at room tem¬ 
perature. During the first two days there was little change, 
out on the third day a number of swiftly moving darting 
monads made their appearance. Some of these were 

' propelled by liagell®, but a few had assumed ammboid 
! forms. A slowly moving bacillus consistmg of a Icing 
: straight rod, apparently broken up into (jells exaedy like 
the Vibrio subtilis, illustrated in tho Micrographw Dic¬ 
tionary," was observed, accompanied by some spooios of 
spirillum. Higher organisms present wore a Parammeium 
, and a colourless transparent piece of protoplasm, shaped 
like a diimb-liell, with a slow rotating motion. On 
the fifth day the numl>er of vibrios and ipirilii had 
! greatly increased, some with a swifter motion than others. 

' There-were also many large infusoria present; one of a 

* peouliar double form which appeared to be a development 
; of tho dumb-bell shaped piece of protoplasm seen on the 

third day. On tho seventh day the most striking foatiuw 
wan the "groat increase in tbe number of vibrios; the field 
of the microscope wa« crowded; masses of the bacilli could 
be seen cluster^ round small particles of the diaintogratuig 
] skin 08 if feeding upon it; there were more infusoria, mi«y 
' of them short, boat-shaped monads, with a trembling 
' motion, refracting light strongly j these evidently aoeom- 
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pany the putre£aetion bacteria^ and aaaist in tbe final 
uismtegratioQ. On the ninth day the piece of akin was 
entirely dissolved. 

Ji^ootor calls attention to the relative putresoibility 
of the different constituents of skin, and c«)>eoially to 
the rapid putroscenoo of the lymph and serum. So far 
as I know, this part of the sufeject has not been studied 
at all thor«>uKh)y, and then' is a considerable field open 
to workers in ot>r research laborat(»r!es. 

Pure fat is not <Jc‘oomposcd hy bacteria, but if albumin¬ 
ous matt<'r is present, the fat is split up by eeveral si>ecicfl 
of bacteria and moulds. Schreiber (16) has shown that the 
presence of oxygen is necessHry. As this subject suarcely 
conies within ihe cstegorv of putrefaction, I refer you Ut 
iSchreiber’s pajH^r, and also to an iuiportanl. ])ttper by 
Otto Kahn (17) recently published. 

In the putrefaction of vi‘gctablo matter Ilia celhiloRe 
is attacked by specific organisms, which have been 
thoroughly investigated bv Omeliansky (18). He has 
shown that tJio fermentation of cellulose is an aniiTobic 
pruccHS, caused by two species of bacteria belonging 
to the class of butyiic ferments. Moriihologioally the 
organisms closely resemble one another, nut one of lliem 
decomposes the cellulose with cvoluti()ii of hwlrogen, the 
other with ev«»liitiou ot methane ; in IkjIIi eases consider¬ 
able amounts <;f acetic aiud and normal butyric acid nix* 
produced. 

The rottenness of fruit is caused mainly by different 
species of moulds, and has rocenlly r«?ceived considerable 
attention on the Continent and in America. t)no t»f the 
principal organisms conccrued is n speeioa of Kuaarium, 
isolated and described by Ostcrwalder (15) under the name 
of Fnaarium putrefacieiuii. I give a list of the principal 
moulds known to take part, in juitrefaction. 

I have previously stated tliat mounds and infusoria take 
part: in the proiiess of putrefaction, hut I do not know 
that their action lias been atudied in the same way as that 
of baeti'riu. The life history and morphology of Home of 
these monads was studied in 1871 to 1875 by Dallinger and 
i>ryHdaIe.(ll)) These authors in their researches into the 
life history of tlio monads found in a putrefying infusion of 
cod's head, came to th«5 conclusion that ‘‘bacteria are not 
the only or even (in the oml) the chief organic agents of 
putrefaction, for moat (XTtainly in the later stages of a 
disiuU'grafion of dead organic matter the most active 
agents are a large variety of flagellati* monads.” 

DalUnger cultivated some of the monads in Cohn’s 
fluid and fimud that they lived and multi piled in it. Their 
apOTes were kilh'd at a tenipeiaturo of 25(r F. There U a 
mg field of researc'h open in this direction. 

The consideration of the chemical aspect of putrefaction 
is a vast subject and w'ould demand a special treatise. I 
shall only call your attention to one or two jHiints of 
interest. « 

Taking the simpler bodies first, sulphuretted hydrogen 
is formed in putrefying h'quids in two ways—1. By reduc¬ 
tion of the Rulphatcs in the liijuid by an anterobic organism 
Spirillum dosulfuricans; 2. Jiy baotcria oaiiableof growing 
in the presence of oxygen suoh as B. coli commune and 
B. lactis o^rogenos, which ferment glucoses with formation 
of la’vorota^ry lactic acid and evolution of CO 2 and 
hydrogen, and if at the same time tlie material eontains 
albumen or sulphur. HgS is given oil; these organisms 
are inea{>ahle of reducing sulphates. Bo^erinck (7) has 
inyestigated tliis process, and found a variety of different 
forms intormediaU' between the two abovc-menfion«l, 
but all possessinjg the same oharactcristios so far as their 
chemical action is concerned, so that they may bo classed 
as on© order which he calls Aerobaeter. 

Stioh (8) found phosphorus jieutoxide in the residue 
«from the putrefaction ,of oasom, nuolcin, lecithin and 
protagon, and in the putrefaction of certain organs of 
anlmws and plants gases contaning phosphorus are 
evolved. The nucleic acid of yoast yielded phosphoric 
acid along with hypoxanthin and xanthin. 

Vitali (9) found in the putrefaction of muscle, which had 
been freed from sugars and fat, that some alcohol was 
duced. He considers that a hexow is spHt off from the 
albumin in a sindlar manner to the splitting off of a 
fermentable sugar from the j^nooja’oteids (oompeomda of 
aimpb proteins with carbohydrates). The formation of 


alcohol in the puteefaotion of musoh) oocura In the alkaline 
stage. Thus alcohoUo fermentation is caused not alone by 
saooharomyces, but also by certain putrefactive baoetria. 

Leaner (20) finds that tho putrefaction of barley 
resembles butyric fermentation. An analysis of the gases 
given off during tho later stages of the process gave the 
' following result:—Nitrogen, 58*88; Hydrogen, 37*48; 
( Methane, 3*15. 

j In tho residue from tho putrefaction ho found acetic^ 
i but^Tic and valerianic acids, but not caproio or caprilio 
I acid. In tho normal steeping process employed for barley 
'• the gases dven off consisted almost entirely of carbon 
I dioxide and nitrogen. This observation is interesting to 
, eompnre with the evolution oi nitrogen in tho fermentation 
, of iiron shown by Wood and Willeox (tbi-s J., 1893, 4SKJ). 

> Q’he action of putrefactive bacteria has been found 
: capable of transforming hexoses into pentoses. Salkowski 
I and Neuberg (21) inoculated a solution of d-ghikuromo 
acid with putrefying meat, and showed that it was changed 
into f-xylose with evolution of CO 2 according to tho 
i following formula: 

COHfCHOH l^COOH ^ COg + COMfOHOHlsCH^OH. 

^ This is an intert'sting fact. esi>ecially as, acooruing to 
; Neuberg, tho )K>ntose contained in animal uuolooproteidi 
! i.s /-xylose. 

In conolusion, I hope that this abort review of tho 
‘ subject will ^ of use in liriiiging together a good many 
Tofcrences to work Meatt<*ml in various periodical!. I 
I also wish to express my indebtedness to I>r Alfred K^Joh'f 
; ” Jaliresbericht iibcr Garungs-organismon ” for some of 
! thw abstracts. 
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Ijpt of putrefactive bacteria which have been studied 
j in pure cultures 

; 1. I^oteuB Vulgaris (Hauser). 2. Proteus mirabilis. 

I S. Proteus Zenckcri. 4. Baoillue Oedematii maligni 
I (Kerry, Ncncki. Bovetk 5. Bacillus CliauvniasB. saroo- 
I phyeniatoa bovis. 6. B. liquefaciens magnus. 1, B. 
spinosus. 8. B. putrlficus (Bienstock). 9. B. pseudo 
OMematicus (Lil^riu!). 10. B. ent^dis spcffosMUSM 
(Klein). 11. B. totani. 12. Oostridlum foatidum. IK B. 
oadaveris aporpgeno! (Klein.) 14. Spirillum deeulfurioitts 



no J. T. WOOD~~THE BACrTERIOLOGY OF PUTREFACTION. CFeb. 16. IW. 


of it may be divided into two pfirts—(1) tho biological, 
(2) the chemical. The tiret ooncernB the organiams which 
break down the protcid molecule either directly or by 
means of euKymm; tlie second that of tlie different 
products of the action of these organisms. It is extremely 
difficult to separate these two studies. 

Ur, 8jn»s Woodhend (2) gives a concise account of the 
ojirliest lesci tcIks on the organisms causing putrefaction 
by Le<Miwenh<.M‘k Plcudz of Vhuina, Mulh'r of 

(-‘openhagen (1780), Keedham (1740),' Spallanzani (176ft), 
.Schwann (I8li7). SelmKaler and Van Uusch (1864). 
Tyndall (lH7tO- l-wtcv (1878). These names show that 
the history t»f pnlrefjiclion ])roceedB parallel with the 
evolution of the microseoj»e and the development of the 
eomjfaralively leccnt scicnee of hneteri^dogy. I propose 
to-night l>rj<’l)y to carry it nj) to tlie present day, 

I need H<-Hrcely say that putrefaction is not a specific 
fermentation like alcoholic or acidic fermentation, but 
that it is exfi<-rnely complex. In any putrefying matter, 
such ns uelutm or albumin, a large number of different 
species cii bacteria may be observed ay well as monads and 
infusoria, and in tome eases nioulds, uli of which take 
part in the pronss. The first stage is a process of oxida¬ 
tion in the jiresenee of air, in whicli aerobic l.acteria use 
up the oxygen prt‘sent and only simple inorganic com¬ 
pounds are formed, carbon dioxide, nitrates and sul¬ 
phates; this part, of tlie process is genorully without 
(xlour. The second stage, or true putrefaclion, takes 
place in tlie absence of oxygen }»y anierobic bacteria, and 
IS a process of reduction. Jt lias been shown that tliere 
are nt> bacteria in healthy tissues, and if a niuBcle or any 
organ is taken from an animal under antiseptie conditions 
it may be preserved indefinitely in a sterile vessel to which 
filtered ajr lias free access. Solid matter is usually 
liquefied by orgiuiisins like lb liquefaeieiis magnus, w'hich 
are invariably present in tlie air, and which prepan' tlie 
way for more specifically putrefacd-ive hacteria, sueli oh 
Proteus vulgaris and Jb putrificus, but it one observes a 
number of putn-factiana of the same kind of matter under 
natural conditions, scarcely any two follow the some 
course. The modem study of putrefaction dates from 
Hauser, who, in 1886, isolated from putrefying flesli the 
^hree organisms—Proteus vulgaris, 1’. niirahilis and P. 
zenkeri. He studied the action of these in pure cultures, 
and came to the following conehisions:— 

That Pacteriiim fermo (Klir.) is not a single definite 
species; various forms and stages of other organisms have 
been described under tins name. The various sm-cies 
of IToteus go through a wide range <ff forms (luring 
their development in which cocci, shorl and long nwls, 
thread forms, vibrios, spirilli, and spiroehietie oceur. 
Under BjX'eial nutritive conditions Proteus goes through 
a awann stage, in which i-ondition it is capable of 
moving over the surface and in the .solid gc'latin. The 
Proteus bacteria are facultatively ana;robic, they all 
oauao putrefaction; P. vulgaris and P. mirahilis are the 
oommonest and most active of all putrefactive bacteria. 
They do not secrete an unorganised ferment, but decom¬ 
pose albuminous bodies by direct action. They also 
produt'e a powerful poison, of which small quantities 
mjeeted into animals produce septieamiia. 

Tito Carbone (3) found amongst the products of P, 
vulgaris, choline, ethylcnediamino, gadinine, and triiue- 
thylamine. Mae*'*, criticising Hauser’s work, eonsiders the 
cocci form of Proteus to he sjiores. Bjenslo(?k (6) be-Jleves 
tlie rAle of the IroleusgroiipHonKwhat douhffiil. He dis¬ 
covered (1884) another w^idi'ly distributed putrefactive 
oi'ganisiu. which he called Bacillus putrificus; it is a spore 
bearing, drutnstiek sbajied bacillus found in fieces; it 
is onaTobic and specially attacks fibrin. Now fibrin is 
extre.niely resistent to the actiin of most putrefactive 
bacteria, and it is verv prol>able that specific organisms 
ferment the different albuminous compounds in the samci 
way that the different (carbohydrates aio each decomposed 
by sporific formeuts. A certain number of sjHtcies of 
bacteria are able to decompose bt>th carbohydrates and 
proteids. Tissier and Martelly (H) call these mix^d 
ferments, and divide them further into two groups (1), 
mixed protoolytio ferments, including B. porfringens, 
B. bifensentans sprogenes, Staphylococcus albus, 
Mieroooooitf ftavus liqnefaoiens, Proteus vulgaris, this 


! group decompose albumin by means of tryptic enzymes, 

I (21 Mixed pptolytio ferments are only able to attack the 
j aloumin when it has undergone a preliminary decompo- 
j sition. This group comprises B. coli, B. filiformis, Strepto- 
1 coccus pyogenes, Biplocooous griseus non liquefaoiens. 
j The second class of bacteria are those which are v^thout 
’ action on carbohydrates, and only attack proteids; these 
! consist of the tVuo proteolytic bacteria B. putrificus, 
i and B. putidus graciliti, and tho peptolytio bact^a* 

\ Diplococcus magiius amerobius and Proteus zenkert, which 
i can only decompose peptones. 

! These authors slat(i that B. putrificus is always present 
in putrefying albumin, but always accompanied by 
facultative aTobes winch favour the growth and develop¬ 
ment of the sjifcial putr efactive bacteria. 

In tho puliefadior of meat the reaction is first acid 
I owing to the- action of tlic mixed ferments on the sugars 
' present. In tho n.*xt Rtage ammonia is formed by tho 
i tryptit! cn/ymc.s secM'tcil by tho aerobic bacteria, and 
: so tlie aim'robic orgnniiuns are enabled to dovedop. W© 
can thuM understand iiow it is that putrefaction proceeds 
: more rapidly thi' more mixed ferments thoie are present, 
altlioiigh tht'se w(rc formerly ftupiH>Svd to hinder putrefac¬ 
tion from taking place. 

Wlicn meal is exposed to air it is first attacked by the 
mixed ferments. Microeoi cns fiavus liquefacieiiH, Staphy- 
lococcus. Bacillus coli. Bacillus fililormis, Stieptocticcus 
and Diplococcus, niid bieoineB acid, at tlie same time the 
! preBonee of decomposition products of albumiu may be 
dete(!led, proteosis, amidoacids, amines and ammonia; 
the latter <jiiickly mutrahse tlie acids, and in three to 
, four days the iui*at is alkalim-, and has a taint putrid smell. 

Bacillus perfriugens and Bacillus biformentans sporogenos 
! now make their njiiiearancc; the latter of these organisms 
' produces amines, amido-aeids and ammonia. In this 
' stage tile simple anjcrobic ferments are able to begin their 
work, and real putrefa<;tion sets in; as tliisproceeds, tho 
I mixed feriiumts gradually di8ap|x»ar and finally the only 
( organrsms remaining are Bacillus putrificus, BacUlua 
' gracilis pudidus, and Diplococcus gristuis nonliquofacions. 

Aiiothar organism, which a]>pearB to play an impor^t 
art in the decomiiosition of animal bodies, is described 
y Klein (6); ho found that in bo(li(»s, which had ho&ix 
buried from three to six weeks, ba(;toria such as B. coli 
and B. protons had almost disappeared, and an anairobio 
' bact(wiuin, whirh he calls B. cadaveriKsporogones, was very 
^ active. It is a motile bacillus 2 — 4 ft long, W'ith fiagellro 
1 all over its siufm’o. Npores arc formed at the rounded 
' ends, giving it a dniraBtick form. It coagulates milk, the 
I clot gradually dissolving. It grows on all tho usu^ 

] nutritive media, but only under strictly anoTobio 
I conditions. 

I In a paper, entilled "Fermentation in the leather 
j Industry" (this J., 1894. 218), 1 gave a shi^rt account 

* of til© progress of yiutrefoction as it takes place in the 
j animal skin, and also dosoribed some of tho organisms I 
^ had observed in ymtrofying skin. A small pice© of skin 
’ was placed m water and miowed to stand at room tem¬ 
perature. During the first two days there was little change, 
out on the third day a number of swiftly moving darting 
monads made their appearance. Some of these were 

' propelled by liagell®, but a few had assumed ammboid 
! forms. A slowly moving bacillus consistmg of a Icing 
: straight rod, apparently broken up into (jells exaedy like 
the Vibrio subtilis, illustrated in tho Micrographw Dic¬ 
tionary," was observed, accompanied by some spooios of 
spirillum. Higher organisms present wore a Parammeium 
, and a colourless transparent piece of protoplasm, shaped 
like a diimb-liell, with a slow rotating motion. On 
the fifth day the numl>er of vibrios and ipirilii had 
! greatly increased, some with a swifter motion than others. 

' There-were also many large infusoria present; one of a 

* peouliar double form which appeared to be a development 
; of tho dumb-bell shaped piece of protoplasm seen on the 

third day. On tho seventh day the most striking foatiuw 
wan the "groat increase in tbe number of vibrios; the field 
of the microscope wa« crowded; masses of the bacilli could 
be seen cluster^ round small particles of the diaintogratuig 
] skin 08 if feeding upon it; there were more infusoria, mi«y 
' of them short, boat-shaped monads, with a trembling 
' motion, refracting light strongly j these evidently aoeom- 







fUtriug, P%Hfyinf, and DteaMing ApparatuSl*^. De«rn - 
maux, Paria US. Pat 609,099, Jan. 2, 1906. 

A KtWBia of mperpoi^ filtering ohambar* oommunicato 
Jrith one another by central overflow pipes, which extend 
from the level of the filtering medium in one 

partition which divides it from the 
. ™® filtering medium is supported on pcT 
foraUd pla^, and each chamber is provided with 
revolving stirring bars, having “fingers” or projeotione 
de^udmg from them and adapted to stir up t^filtering 
P‘1’®’* “™ oonneiU to cmE 

^6d?ura'_W°''H. a “** 

Prknoh Patkkts. 

Drying-s^. A. Schroder. Fr. Pat 307,788, Aug. 28, 
1905. Under Int Couv., Aug. 30, 1004. * 

“hanib?''.®"®'*’"®'! "" «deR by hollow waUa 
Md on the foiu-th by a double-walled door, is heated by 
hot air circulating through the hollow walls whi.di are pro- I 
■ *'*■'' damnors. The air itself is heated 

by tang passoil through a chamber, fitted with baffles and 

SrnrnHon "**“'’‘“8'* t« “ss'st in the 

b^Sh ti ^ is placed 

beneath the drier and heated by external gas jets which 

KtoTT; rows beneath the o^im.gaJS 

^ rhaiiiber. The corrugations 

^ye the double purpose of providing a largo heating 
surface and forming channels for the escape of the products 
of combustion. The materials to 1 h> drhsi are pIS „n 

sMetlurof Z ™grooves ol, the two 

the e^i f^K ? chamber, a space being left between 
the ends of the trays and the back wall for tlie escape of 
the vapours given off.—W. H. C. 


/frying by Kxpomre to Light. ; Mrthod of -. Ges fiir 

Irockenyerfahrcn, m.b.H. Fr. Pat. 357,895, Sept. 23, 
1906. Under Int. Conv., Sept. 22, 1904. * 

SsJB Gen Pat. 102,096 of 1904 ; tbiH J., 1906, 69._W. H. C. 

Coneentration. of SoiuHone by the method of freezing and 
t/ie removal of the Ice Vryetala from the voluble Uattcr ■ 

3V{?70.4t 

3S^4^aZ“pino*f.V'^ ''^r‘Z,“ improvements in Fr. Pat. 
for th'^ ^ 1902 (this J., 1903, 567), and claims are made 
for the progressive frecr.ing of the solutions from above 
domiwards J the utilisation of the heat rendered latent 

the® ‘"‘‘f'®‘’ to oool the rofrigernting 

«M, the use of a gas to saturate ond agitate the solutions 
™ Z IT."’ g'^ ““y or may lot act chendSy 

on the solution; and the application of the process to the 

A “ h“c “'’8®'-™ “oid»! 

Mixing two or more Liquids in a determined jiroMrtion ■ 

" ;■ "rv*" f" ■ ..-,w 

oy supiiorts t fs (tig, O) and is fed with liquid throuvh 

routing while It is being filled, by the weighted 

rad ™til \Z I projection p cannot clear the bent 
W .1 sufficient to overcome 

C**® 'weighted lever. Consequent! 
v" *‘*® '®"''' tit® r«te at which tie 
JmZ h® Wth'“' ’Z®‘‘- ^**® Projoctions p p' 

•IHL whil whJn^PT ’■®‘*««'’g «>o moveraente 
‘ ‘Sjunung, owing to the resistance 
onered to their movement by tho air or liuuicL Am i 

^ turns round the conlints of Zh bSt ffl sit ! 

to tne mixing tank proper by tho pipe r.; at tho same i 
«A earned on the Mow arm r. is nS 

the ‘J*® 4. at M J 

amfAy it into the mimng tank 

«« ■coops be used a» there are IJqnida to be g 



whioU ‘h "® "tored in separate tanks, each df 

[ which has ite own scoop. The apparatus dasoiibeil fa 
ch^ed f(w the mixing of two or more Fouids togetM'ta 
determined proportion.—W. H. 0. ^ *fi 

e 

Procw and Apparaiut for Prmarina mA 

S^-ATiS. 

sw U.& Fs*. 8%9»nf 190# j tW. J.aO(M, j 








■ 
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n.—FDEX» GAS, AKD U6HT. 

(Oontiniied from page 62.) 

OU^Buming equipment; A simple -. C. De Kalb. 

Eng. and Mining J., 1906, 81» 74. 

Oiri of the most imjwrtant points in ooonoction with 



the use of liquid fuel, is the delivery of the oil to the burner 
under constant pressure. The author points out tha 
uniform pressure can be most easily maintained when the 
oil risM in the suction*pipe of the pump with a low velocity, 
and this can only be attained by using a pump of large 
capacity. The plant shown in the accompanying figure 
has proved satisfactory in practice. The oil is drawn 
from the supply*tank through the suction pipe OS 
(2 in. diam.) and delivered through pipe 01) (1^ in. 
diam.) to the reserA'oir U (6 in. diam.), where it is 
preheated to a certain extent by the exhaust steam from 
the pump passing tlirough the pipe 8E (1^ in. diam.). 
From the reservoir H, rises a stana-pipe K (6 in. diam.) 
provided with a weighted valve W, which opens when the 
pressure exceeds a determined limit; any oil which over¬ 
flows is retumod to the supply-tank through the pipe Q. 
Any gaa accumulating in the pump is blown off tmougb 
the pipo Q 2). From tho reservoir H, the oil is supplied 
through pipe 0^ 1)^ to tho burner, which consists of an oil- 
tube of I in. diam. disposed concentrically within a 
1 in. steam-pipe, terminating a few inohos beyond the oil 
tube. The end of the steam-pipe is in the form of a flat¬ 
tened lip with a slit in tho shape of on arc of a circle so 
disposed that it would be bisected by the (prolonged) 
lon^tudinal axis of the oil-tube.^A. S. 

CdUium Hydride; Occurrence of a Gaseous - in 

commercim Acetylene. C. Holfmeister. Z. anorg. 
Chem., 1906, 46, 137—139. 

Thi auUior has frequently observod, on the cooler parts 
of an acetylene gas plant, white deposits consisting of 
lime or, when the deposit had been exposed to the air for 
some time, calcium carbonate. This deposit has been 
tnoed to the presence in the acetylene of a gaseous 
compound of calcium and hydromn. The compound was 
•eparated by passing some of the acetylene containing 
it •nooeasively through a filter of cotton-wool, a number of 
flasks containing acetone, and finally through ammoniaoal 
oopper solution. From 100—150 c.o. were obtained 
100 litres of aqetylene, but the gas still contained 
admixed air. It Is colourless, has an odour resembling 
timt of oommeroiai acetvione and hydrogen phosphide, 
and is very slightiv soluble in water. It bums with 
an intense calcium name, and, when mixed with oxygen, 
^ves an extremely explosive mixture; tho only products 
of combustion detoctra were lime and water.—A. S. 

Calcium Carhiie and Acetylene. 3. H. Vogel, Z. angew. 

Chem., 1906,19, 49-67. 

Tna German production of carbide in 1005 was about 
6000 tons, and the Im^rt about 1.6,000 ton& Fromlkilo.of 


carbide alvobtained, in praotioe, about290liti^ of acetylene 
f07 per cent of the theoretical yield), so that 24,000 ton# 
of carbide replace for lifting purposes atmut 13 miUimi 
galls, of petroleum. While fivOk years ago the price of 
carbide was 50—60 marks per 100 kilos!, at present It 
is produced at 22 marks per 100 kilos.—J. X. 1^ 

EKOUSH PATBlTTa. 

Burners; Li^id Fuel -. C. Leistner, London. 

Eng. Pat 24.372, Nov. 10,1904. 

The burner consists of an outer conical casing, an inner 
concentric casing divided bv a partition into oil and com¬ 
pressed-air chambers, nozzles secured to these chambers 
to form annular outlet passages for the oil and air respec¬ 
tively, and a central spindle acting as an oil regulating 
valve. Compressed air is admitted to both the outer ana 
inner casings, the arrangement being such that the 
mixture of atomised fuel and air, issuing from the nozzle 
of tho inner cosing, is completely surroundod by an annular 
jacket of air. For tlie automatic regulation of the oil 
supply, according to valuations in the air pressure, a 
branch tube from the air pipe is connected to a cylinder 
containing a spring-controlled piston, which is linked to 
tho cock of tho ou supply pipe.—H. B. 

Burners; Gaseous Fud ——. F. A. Wegner, Brook- 
vUlc, Ontario, Canada. Eng. Pat. 137, Jan. 3, 1905. 
Tub end of the gas-supply pi^m is screwed into a concentric 
mixing pipe, which leads to the burners and is provided 
with a lateral branch pipe through which air is introduced 
from a blower or other air-forcing device. Tho gas supply 
pipo projects into tho mixing pipe for a short distance 
Dcyond tho point at which tho air enters.—H. B. 

[5uc/ionl Gas Producers. L. W. Crosta and G. L. Morton, 
Nottingham. Eng. Pat. 6434, March 27, 1905. 

Thb gas outlet pipe, between tho producer and the 
scrubber, is f>rovicleu with oomigations, ribs, or tho like, 
to present an extended heating surface, and is surrounded 
by the air inlet pipe, so that tha air becomes heated in 
fiowing through tlie annular space between the two pipes. 
The air then enters an annular mixing chamber for air and 
steam, which surrounds the upper part of the producer, 
and is there mixed with steam which is generated con¬ 
tinuously in an annular boiler surrounding the incan¬ 
descent zone of the fuel. The annular steam-pipe, which 
admits the steam to tho mixing chamber, also communi¬ 
cates with a bell, immersed in water, outside the producer, 
this device serving to condense tho steam when the gas 
production ceases, thus preventing the accumulation of 
steam in the mixing chamber. The tuyeres, through 
which the air and steam from the mixing chamber are 
admitted into the lower part of the furnace, are fitted with 
wire gauze, small tubes, or other devices, which deliver 
the mixture to the furnace in fine streams.—H. B. 

Gas; Apparatus for the manufacture of -. H. P. Bell. 

London. Eng; Pat. 6794, March 31, 1905. 

Thb apparatus consists of three vessels provided with 
jackets, the vessels and the jackets being connected by 
pipes, controlled by valves, so that each vessel in turn 
becomes the first, second, and third of the series. The 
apparatus is worked in a cycle of three stages, the gases, 
or p^t of them from the vessel at each stage neing 
discharged into the air after passing through the jackets 
surrounding the other two vessels, and the gases generated 
in the second vessel at each stage passing through the 
tbini vessel before leaving the apparatus. The apparatus 
is for the production of water-ras or poduoer gas from 
suitable fuel, air being admittra to the first vessel and 
steam to the second vessel, with or without air or part of 
the gases from the first vessel, and fuel being introduoed 
into the second vessel at each stage.—W. 0. H. 

Generator^ or Water-Gas; Production of OafhureUed — 
J. A Hutmacher, Berlin. Eng. Pat. 19,996, Oot 3, 
1906. 

Tex gomrator, which is 9tted with feed-hopper, gas outlet 







Gt. 


^ !?!5“ *“P?‘y P^P* i« 

^ oomb^tjon spaoe* with a 
obambn, op«n at the lower end, which depends into (die 
a« tM M thp moandedoent rone. TIi« oTiambor serves 
to vaporising and superheating the hydrocarbon used as 
carbureting material, which is admitted at the too 
through a siphon tube. The open end of the chamber is 
lUTMiged at such a level that the hydrocarbon vaiiours arc 
owbar^ into the incandescent fuel at a point above 
the oxidinng rone. Combustion of the vapours is thus 
wevonted, but the temperature is nevertheless sufficiently 
nigh to convert the vapours into permanent gases.—H. B. 

■eases / purifUatum of, and recovery of Tar and other 

«ttSstoncfs from Blact Furnace, Producer, and like _ 

G. Neilson, Coatbridge, N.B. Eng. Pat. 28,608, Dec. 28" 

lw4. ’ 

Th* gas is led, on its way from the by-product plant to the 
gM>M)gine or the like, through a purifier coiieistine of a 
oMing m which are fixed horizontal platforms or dia- 
careying a number of tar-trapping vessels, 
whilst at the bottom of the casing the gas is admitted 
through an oil washer. Each tar-trap consists of a short 
‘ ®yl>ndrioal tube, oiien at both ends, but provided 

. at the top with a cover wliich is fixed so as to leave a 
naiTOw space—from onc-fiftieth to one-sixteenth of an 
men—between the cover and the upper edge of the cylinder. 

A conical nm or flange extends downwards from the 
■cover a short distance round the cylinder, forming an 
■annular space round the latter. The crude gas, paling 
up through the platform and the cyUnder, issues in I 
thin sheet at high velocity through the narrow opening 
totween the cvhnder and cover, the tar, which is deposited 
on the conical flange, running down and being led off by 
a collooting pipe,—H. B. ex 

of light emitting 

si"?!—;;; Austria 

Eng. Pat, 28,164, Deo. 22, 1904. 

^ manuf^turing glow bodice from elements of high 
melting-point, such as chromium, manganese, molyb- 

vanadium, tantalum, 
mobium, titanium, thorium, zirconium, platinum, osmium, 
mdium, boron, and silicon, a plastic mass composed of 
^0 or more of these in a coffoidal state, -without the 
^dition of any binding material, is brought into the 
I ^jowly, and finally raised to a white 
i-n atmospliere. To obtain the plastic 

*^i® obtained as colloidal suspensions, 

Bredig s method, which consists in setting 
up a voltaic arc between two electrodes made of the metal, 
iT*^ f rough surface and immorsod in water. The 
coUoidal suspoiMion formed is then dried by slow evapora¬ 
tion to reduce it to a pasty condition.—H." B. * 

TnWesecnee Bodice [or Electric Light ; Manufacture of 
U — Siemens and Halske A. G., Berlin. 


* ■ 




and tongsten oxyoWorfdo. Tantalum wire ia partioulariy 

28,608 in preceding Eng. Pate.}—H. B. ^ 

* Uhimd Statu PaTum, 

^tt-Producere; Proceee of weventing the formation 
M Clmkertn J. E. BWffer, Assignor to 0, (X 

rSs"®''’ ®“™'>am. Pa. U.S. Pat. 809,021, Jan. 2, 

olmm is for the process of preventing the formatimi 
of olmkor in gas-producers, by agitating the fuel and 
mjeotmg water through the hollow arms of the agitator 
into the mass of incandescent fuel at points near the trails 
forms—elinher most commonly 

Oae-Prod^er. 0. C. Skinner and J. E. Sheuffer, Burnham. 

Pa. U.fa. Pat. 809,023, Jan. 2, 1906. 

A Hoixow, water-cooled shaft with hollow, water-cooled 
amtatmg arms is arranged to bo rotated within a producer. 

1 he arms ore rotated within the mass.of fuel, Sad have 
nozzles through which a current of water is discharged 
towards the sides of the producer.—W. H. C. 


Gaeea; Apparatus for the separation of - 
Mixtures. R. P. Pictet, Berlin. U.S 
Jan. 2, 1906. 


— from their 
Pat. 809,218, 


SiK Eng. Pat. 19,264, of 1900 ; this J., 1901,1194.—T. P.B. 


lUuminant. J. 

U.S. 


Lewy, Erankfort-on-Maine, Germany. 
Pat. 800,121, Jan. 2, 1908. 


'^***?’» of very high melting point can 

“ “*®^ “ ^ ®°''o which 
^ fusible metal (such as osmiumftungsten 

■Sfr^ fashioned easily into 

IS deposited. On raising the coated wire to a very 
iSSiy •'•** tantalum and other metal form an 

jra^^scence Bodies of Tungsten, Mol^denum or eimOar 
nutale . Manufacture of [Bfedncol] Glou, Lamps with 
—Sicmeu and Halske A. 0., Berlin. S. Pat 
28,098, Nov. 10,1908. Under int Conv., Nov. 1^ 1904. 

filaments of difficultly- 
Jtoto ^metels, such m tungsten and molybdenum, a fine 

“ stretched between a aeridk of supporting 
^ introduced Sto to! 
■^^^ be (su Eng. Pat 27,712 of 1908). The inoan- 

SetSumuf hi ‘fie itretohed wire, 

ma.tamfia l^y hearing it in an htouMtffiere of hydrogan 


Seb Er. Pat 318,129 of 1902 ; this J., 1902,1448._T. E. B. 

Fhbnch Patents. 

AnthriKitc Dust; Process for the Agglomeration of 

dated March 11, 1908 
to Fr. Pat 360,268, Oct 26, 1904. .(This J.. 1906,10.) 

Instbad of rosin, quicklime or calcium salts maybe added 
to the gelatinous mass prepared from seaweed (fuous) 
m order to dehydrate it The briquettes are hatoened 
by tile addition of formaldehyde or alkali peroxides, 
previously mixed with alkali silicates_ W. H. C. ^ 

Combustible [Briquette:]; Manufacture of Ag^domerated 

897.«*H 

A OTXTUEB of anthracite, coke, or non-coking coal dust 
with tar, pitch, coking-coal or other agglomerant, la 
first briquetted and then heated in a reM or oven, to 
"« s‘®“P«toiire that the volatile products are d^tiilad 
off. The bnquottM may be further hardened by immerriag 
them, while still hot m a solution ot an alkidl rilioarik 
or the wicato may be added before the heattnff 
place. The use of briquettes, so prepaid, whiohara said 
to produce neither smoke nor smell on burning, fordomesrio 
fires, espeoially m slow-oombustion stoves, and to indue* 
trial furnaces is claimed. Further, if the briquettes am 
intended for use in metallurgical operations in iritioh the 
evolution of sulphur dioxide from the contained sulnhoi 
IS objectionable, the latter is fixed by the pavious siddltiaB 

oxide““fi”®*'* “‘fi®‘ “•‘•llio 

BriauMes of any -Materials ; Process for the manrdaedura 

. 

CoHBPS'nBLB substances, ores or other materials tM 
formed into oompact briquettes by mixing them with ndHt • 

J eompresaing in moulds, and subjeering the mWa 
ji 1 J dunng or after compression to the action of oagbWt 
dioxide at a pressure of from 8 to 26 atmospharaa. ®ia 
oar^ dioxide may be introduced into the olmad Dtodldk.. . 
or into rmervoirs preferably oonstruoted of ".Maodaat 
maim tubes, containing the compressed ljriqiiottea-;r!4.l^'j, . 

tumau; .^orf . Soc. P. de laohainetta, VBUim 
in the distillatian Of'odal^ ^‘if Tijjjtiii 
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n.—FDEX» GAS, AXI) U6HT. 

(Coiainued from page 62.) 


OU^Buming equipment; A simple -. C. De Kalb. 

Eng. and Mining J., 1906, 81» 74. 

Oiri of the most imjwrtant points in ooonoction with 



the use of liquid fuel, is the delivery of the oil to the burner 
under constant pressure. The author points out tha 
uniform pressure can be most easily maintained when the 
oil risM in the suction*pipe of the pump with a low velocity, 
and this can only be attained by using a pump of large 
capacity. The plant shown in the accompanying figure 
has proved satisfactory in practice. The oil is drawn 
from the supply*tank through the suction pipe OS 
(2 in. diam.) and delivered through pipe 01) (1^ in. 
diam.) to the reserA'oir U (6 in. diam.), where it is 
preheated to a certain extent by the exhaust steam from 
the pump passing tlirough the pipe 8E (1^ in. diam.). 
From the reservoir H, rises a stana-pipe K (6 in. diam.) 
provided with a weighted valve W, which opens when the 
pressure exceeds a determined limit; any oil which over¬ 
flows is retumod to the supply-tank through the pipe Q. 
Any gas accumulating in the pump is blown off tmougb 
the pipo Q 2). From the reservoir H, the oil is supplied 
through pipe 0^ 1)^ to the burner, which consists of an oil- 
tube of I in. diam. disposed concentrically within a 
1 in. steam-pipe, terminating a few inohos beyond the oil 
tube. The end of the steam-pipe is in the form of a flat¬ 
tened lip with a slit in the shape of on arc of a circle so 
disposed that it would be bisected by the (prolonged) 
lon^tudinal axis of the oil-tube.^A. S. 

CdUium Hydride; Occurrence of a Gaseous - in 

commercim Acetylene. C. Holfmeister. Z. anorg. 
Chem., 1906, 46, 137—139. 

Thi auUior has frequently observed, on the cooler parts 
of an acetylene gas plant, white deposits consisting of 
lime or, when the deposit had been exposed to the air for 
aoxne time, calcium carbonate. This deposit has been 
traced to the presence in the acetylene of a gaseous 
compound of calcium and hydrogen. The oompoimd was 
separated by passing some of the acetylene containing 
it •nooessively through a filter of cotton-wool, a number of 
flasks containing acetone, and finally through ammoniaoal 
oopper solution. From 100—150 c.o. were obtained 
100 litres of aqetylene, but the gas still contained 
admixed air. It Is colourless, has an odour resembling 
timt of oommeroisi acetvione and hydrogen phosphide, 
and is very slightiv soluble in water. It bums with 
an intense calcium name, and, when mixed with oxygen, 
gives an extremely explosive mixture; the only products 
of combustion detoctra were lime and water.—A. S. 

Calcium Carhiie and Acetylene. 3. H. Vogel, Z. angew. 

Chem., 1906,19, 49-67. 

Tsa German production of carbide in 1005 was about 
6000tons.a»dtheIm^rtabout 1.6,000ton& Fromlkilo.of 


GAS il! ucm. 


osrbidc f^obtoined, in {uutioe, •bout2901itroa of uwtylma 
(07 per cent of the theoretical yield), so that 24,000 ton# 
of carbide replace for lighting purposes atmut 13 miUimi 
galls, of petroleum. While fivOk years ago the price of 
carbide was 50—60 marks per 100 kilos!, at present It 
is produced at 22 marks per 100 kilos.—J. X. 1^ 

EKOUSH PATBlTTa. 

Burners; Li^id Fuel -. C. Leistner, London. 

Eng. Pat 24.372, Nov. 10,1904. 

The burner consists of an outer conical casing, an inner 
concentric casing divided bv a partition into oil and com¬ 
pressed-air chambers, nozzles secured to these chambers 
to form annular outlet passages for the oil and air respec¬ 
tively, and a central spindle acting as an oil regulating 
valve. Compressed air is admitted to both the outer ana 
inner casings, the arrangement being such that the 
mixture of atomised fuel and air, issuing from the nozzle 
of the inner casing, is completely suiroundod by an annular 
jacket of air. For tlie automatic regulation of the oil 
supply, according to vaiiations in the air pressure, a 
branch tube from the air pipe is connected to a cylinder 
containing a spring-controlled piston, which is linked to 
the cock of the ou supply pipe.—H. B. 

Burners; Gaseous Fud ——. F. A. Wegner, Brook- 
vUlc, Ontario, Canada. Eng. Pat. 137, Jan. 3, 1905. 
Thb end of the gas-supply pi^m is screwed into a concentric 
mixing pipe, which leads to the burners and is provided 
with a lateral branch pipe through which air is introduced 
from a blower or other air-forcing device. The gas supply 
pipo projects into the mixing pipe for a short distance 
Dcyond the point at which the air enters.—H. B. 

[5uc/ionl Gas Producers. L. W. Crosta and G. L. Morton, 
Nottingham. Eng. Pat. 6434, March 27, 1905. 

Thb gas outlet pipe, between the producer and the 
scrubber, is f>rovicleu with oomigations, ribs, or the like, 
to present an extended heating surface, and is surrounded 
by the air inlet pipe, so that the air becomes heated in 
flowing through tlie annular space between the two pipes. 
The air then enters an annular mixing chamber for air and 
steam, which surroimds the upper part of the producer, 
and is there mixed with steam which is generated con¬ 
tinuously in an annular boiler surrounding the incan¬ 
descent zone of the fuel. The annular steam-pipe, which 
admits the steam to the mixing chamber, also communi¬ 
cates with a bell, immersed in water, outside the producer, 
this device serving to condense the steam when the gas 
production ceases, thus preventing the accumulation of 
steam in the mixing chamber. The tuyeres, through 
which the air and steam from the mixing chamber are 
admitted into the lower part of the furnace, are fitted with 
wire gauze, small tubes, or other devices, which deliver 
the mixture to the furnace in fine streams.—H. B. 

Gas; Apparatus for the manufacture of -. H. P. Bell. 

London. Eng; Pat. 6794, March 31, 1905. 

Thx apparatus consists of three vessels provided with 
jackets, the vessels and the jackets being connected by 
pipes, controlled by valves, so that each vessel in turn 
becomes the first, second, and third of the series. The 
apparatus is worked in a cycle of three stages, the gases, 
or p^t of them from the vessel at each stage neing 
discharged into the air after passing through the jackets 
surrounding the other two vessels, and the gases generated 
in the second vessel at each stage passing through the 
tbini vessel before leaving the apparatus. The apparatus 
is for the production of water-ras or poduoer gas from 
suitable fuel, air being admittra to the first vessel and 
steam to the second vessel, with or without air or part of 
the gases from the first vessel, and fuel being introduoed 
into the second vessel at each stage.—W. 0. H. 

Generator^ or Water-Gas; Production of OafhureUed — 
J. A Hutmacher, Berlin. Eng. Pat. 19,996, Oot 3, 
1906. 

Tex gomrator, which is 9tt«d with feed-hopper, gas outlet 
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bftve, at a atata of inoaDdosooooe oorrespondixia to 
1*0 watts per candle, an electric reeistance nuio or more 
troes greater than at ordinary temperature (20°C.). To 
obWn fflamente answering these requirements, tungstic 
aoid u heated in a hydrogen atmosphere at incipient red 
heat until ite weight is constant, and is then made into a 
paste with a Viscous solution of gum and caramel. The 
mste ia formed into threads, and these are moderately 
hwted first without access of air, then in an atmosphere 
of hydrogen, together with sufficient oxygen to eliminate 
the carbon. For the process of hardening, the tempera¬ 
ture must bo raised very high. To avoid deformation of 
the filaments, this must be done in an atmosphere of non¬ 
conducting gases or in vacuo. —R. L. 

OnasiAH Patent. 

furnaa for Drying and Carbonising HriqueUea, working 
continuously and with cjcdusion of Air. Sfichsischo 
BanUges. Qiiollmalz imd Co. Ccr. Pat. 183.033 
June 29, 1904. ’ 

The furnace comprises a number of chambers, open alter¬ 
nately above and below, tlirougli which the material 
O’riquettes) is convoyed by means of an endless chain. 
The furnace cueing is closed against the outer air, and only a 
few of the chambers or shafts in the middle of the furnace 
are directly heated, so that in passing tluough the appa¬ 
ratus, the material is heated very graduaiiy until it roaches 
the inidiUe, anil is afterwards gradually cooled ; by using a 
large number of chambers or shafts, the material may be 
suffioioiitly cooled when it roaches the exit, to be available 
directly for storage or tranB)>ort.—A. H. 

ni.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM. 

AND MINERAL WAXES. 

(Continual from page 83.) 

Carbon Bisulphide in Benzene; Determination of _. 

J. Stavoriniis. XXIII., page 139. 

Paraffin^ Scale ; Determination of ’ the Oil in _. L. 

Noustadtl. XXm., page 139. 

Pilch. V.S. Customs Decision, Nov. 29, 1908. 

As Mphaltic bituminous compound, partly siilphonated 
imd largely soluble in alkali, was held to be dutiable as 
pitch, under the provision of paragraph 93 of the tariff, as 
claimed by the imiiortcr.—R. W. M. 

Unitbii States Patents. 

Pelrcdeum: Extracting Sulphur from the sidphur-con- 

tatmng constituents of -. H. H. Blackmoro, Mount 

V^omou. N.^ .Aaaignor to Black-Ford Utility Oil Co., 
D.C. U.8. Pah 809,086, Jon. 2, 1906. 

The sulphur-containing jietroleum oils or petroleum 
constituents are exjiosed to the action of a metal- (« g 
Etnc-) hydrogen carbide, and the heat evolved during the 
reaction is absorbed by refrigeration, so that the siilphiir 
Is removed mim the oil, and “hydrogen carbide “ ia formed. 

—C. 8. 

Petr^um; Eliminating Sulphur from the sulphur-eon- 

taming eon^ituents of -, H. S. Blaokmore, Mount 

Vernon, N.Y. Assignor to Blook-Ford UtUitv Oil Co., 
D.C. U.8. Pat. 809,087, Jan. 2, 1906. 

Tm petroleum oils, or petroleum constituents, oontaining 
sulfur are exposed to the action of a metal- (e.g., nickelo 
csrboMl. The process may be rendered continuous by 
oonverti^ ™ resulting metalUo snlriiide into oxidm 
^xid ismg this oxide, and exposing it to the action of 
carbon monoxide hberated during the precimta^on of a 
fwidoua iaorement of metal cartooyV^thw foSm a 
jta h“yn« nent»‘ of metal oitAaS^ wte* j, e^^to^ed 
tetaqfitfag»t»shb«tohof<ia..-T^^ 


»y 


Pbesoh Pateots. 


Benzene; Hon-infUmmtMt 
same [by Chlorination]. 
350,318, Nov. 16, 1904. 


E. 


■and process of making 
' B. Ombonl HV. pit. 


Ttaaix OTms. of iodine are dissolved in a mixtiire of IBO 
kilos, of bensene and 12 litres of carbon biaulidiide. A 
cutTrat of dry chlorine is then passed into the solutimi, 
which IS kept woU agitated in a vesaol provided with a 
condenser. The chlorination is said to be .finished when 
iodine cMoride is formed. At that stage, 1 kilo, of sulphur 
IS added to the cooled solutioh, uSiich is thoroiuMv 
agitated, and then distilled. The distillate is ogitU 
With half its weight of water to decompose the aidshiur 
chlondo. and thou with a 0-6 per cent, solution of somum 
hydroxide, and is dried over oaloiiim chloride end 
filtered. The resulting solution of chlorobenzenes in 
benzene is stated to be non-inflammable._T. F. B. 

Wo^ and Sawdust. Process for Treating _ bv die. 

tiUation. to pr^uee IVood Spirit, Acetic Acid, Acetone, 
and a si^stitutc for Animal Cluxrcoal. Orliavace^ 
Sept" Ft. Pat., M7,432, 

Wood or sawdust is treaU-d with a mineral aoid, prefer¬ 
ably sulphuric acid, and is then distilled, the vapours 
being passed J.hroiigli a red-hot iron tube. The following 
products arc stated to be produced by treating 100 kilos 
of wood (coiiiaining 38 per ccut. of moisture) with 20 kilos' 
of sulphuric acid, and then distilling up to 160“ 0., and 
rectifying the distillate ;—3 kilos, of wood alcohol. 7 kilos, 
of acetic acid, 2 kilos, of oil of turpentine, and 40 kilos, 
of a wood charcoal of high specific gravity, which nutv be 
used in place of animal charcoal_1’. F. B. ^ 


IV.-COLOURING MATTERS AND 
DYESTUPFS.* 

{CotUinved from page 67.) * 

Enoljsh Patents. 

Stilphonic Acidtt: Manufacture of —— and dt TAtol 
Fmm”/ri'*"i(''‘”''u S' Upper 

See U.8. Pats. 807,117 and 807.119 of 1906; this J.. 
1906. 65.—T. F. B, 

Dltestufis; Manufacture of Azo -. 0. Imray, Xxmdon. 

brom Society of Chemical Industry in Bsile, Bs^ 
Switzerland, Eng. Pat. 10,022, 12, 1906 , 

See Addition of May 10.1906, to Fr. Pat. 861,126 of IMSt 
this J., 1006, 1168.—T. F. B. *• * 

Dyes [Sulphide l^eHuffs]. Manufacture of btrmn 

mToxo’ O® Maine, Germany. Era. 

13.960, July 6. 1906. . 

See U.S. Pat. 801,698 of 1906; this J., 1906,1107._ 5 . F. B. 

United States Patent. 

Dye^uff ; Ji^ Azo- and process of making same, A 

Magenbach. Assignor to AnUine Colour and Bxttaat 

U^S Pat ^Stfe, Jan\l^- Switamtaia. 

See Eng. Pat. 17.274 of 1904 ; this J., 1906, 724.—T. F. js. 
Fbbnoh Patents. 

p-Ni^ros«-p-«staffi>)uxli}Aenptam4M mA As ffrfnBdbfti 
Aeide ; Prouee of producing -=—, and JRiW Mtalms 

fcssse*^. 

Bn Eng. 
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m Ol. V,-PREJPARrNG, BLEACHING. *c., TEXTILES, YARNS, & FIBRES; 


Dyttiuff; Pfoctsi of firodueing a 
fiSii^pAufe] L. Casaolla et Cie. 

Nov. 26, 1904. 


ydlow Svlphine 
Fr. Pat. 360,352, 


SsB Eng. Pat. 26,361 of 1904 ; thie J.. 1006,1167.—T. F. B. 


DyttUiff*: Prodwiion of Brown Monoazo -, susceptible 

to eltroming on tfie filtre. Hoc. pour Find. Chim. ^ 
Baio. Fr. Pat. 360.361, Nov. 29, 1904. 

Saa Eng. Pat.‘23.901 of im; this J., 1905, 910.—T. F. B. 


DptHuffs of the Anthracene Series [Indanlkrene]; Pro¬ 
duction of -. Badische Anilin iind Soda Fabrik. 

Second Addition, dated Aug. 30, 1905, to Fr. Pat. 

' 319.013, Feb. 24, 1002. Under Iiil. I'onv., April 25, 
1906. 

Saa Eng. Pat. 17,242 of 1906 ; this J., J!K)5, 1208.—T. F. B. 

Oxatine Series; Production of lenco-derivathea of the 
—. Manuf. doa Mat. Col., cess, do la Soc. L. Durand, 
Huguenin ot Cie. First Addition, dated Hopt. 4, 1905, 
to Ft. Pat. 280,‘176, July 30, 1898. Under Int. Couv., 
April 3, 1906. 

Saa Eng. Pat. 7836 of 1906; this J., 1906, 886.—T. F. B. 

Xoilres [from Azo Dmsiuffa}; Prodxteiion of -. Farbcn- 

fabr. vornj. F. Bayer und Co. Fr. Pat.a3d7,868, 8ept. 
19, 1906. XliU., page 129. 


V.-PREPARIKG, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{Continued from jnige 71.) 

Cotton and Worsted; ComparatiiH: data on Moisture in 
——. W. 1). Hartshorno. Paper read before New 
England Cotton Manufactim^rs’ Assoc., Sept. 21, 190.6. 
The pajier relates to the average natiual condition of 
worsted yam and cotton, as determined by the percentage 
absorption of luoisturu by the dry yarn, in the neighbour¬ 
hood af Lawrence, Mans., U.S.A. Bosults of exponincnis. 
extending over a period of a year, on a skein of wc^rsled 
yam, the absolutely dry weight of wlueh was known, aie 
given. Variations of from 7 to 35 cent, on the dry 
weight were observwl, and evtm 19 irt cent, during 24 
hours, the weight being generally groaU'r in the morning 
than in the afternoon. The average for the year was 
17‘46 per cent, of moisture absorl>ed. Ex|X‘nment8, 
to trace the relationship between atmospheric humidity 
and temperature and the absorbing capacity of fibres, 
have been made, and, fur the determination of the 
former in factories, the author m'ommends a new 
form of wot and dry bulb apimratus called the 
wltpg h;^oineter or psychrometer. The orierator 
flm gs or whirls the apparatus as he walks through 
a room, and rapid observations of diilerences in con¬ 
ditions may be obtained. For a given humidity and 
temperature, a higher result is obtained with a failing 
'periientage of moisture in the yam and the opjiosite effect 
with a rising, but bv experimonU made with two similar 
skeiin, expos^ previously to a damp and to a dry atmo- 
spbeie, it nas been shown that after 20 minutes the mean 
between the two weights mvos the true relationship. A 
new method of chartmg me results is shown, using the 
percentages of absorption and the grains of aqueous 
vapour per cubic foot as co-ordinates. From the results 
the isotnermal curves, 6® F. of temperature apart, from 
85® to 100^ F., and the curves of relative humidity from 
15 per cent, to saturation for worsted and cotton, havo 
been plotted. Similarly, by using temperature and 
gx^s of aqueous vapour per cubic lOot as co-ordinates, 
oarvo* plotted, sbowiDg that* at ordinary mill 

temperatures, the 71 per cent. VOtton curve agrees closely 
with the 15 per cent dbsorption worsted curve, and these 
otw a 60 per cent, humiwty oipre at 77® F.. a room 
ooQdition whlbb has been stated to be compatible with 
good tid comfort in oottoa epiaaing. In an 

eppUMBT. tahlee and an aaalyirig hf the yearns observa¬ 


tions are mven, together with some xnathamatioal deduc¬ 
tions establishing the ^eral physical law of absorption 
of moisture by twtilo fibres, especially worsted.—B. N. 

Textile Fibres; Beha^nour of Animal and Vegetable — 

towards sdutions of MetaUic Salts. W. Scbellens. 
Arch. Pharm., 1905, 248, 617—631. 

Whin animal or vegetable textile fibres are macerated in 
aqueous solutions of metallic salts, at the normal tem- 
peratuH), a portion of the base is fixed in such a manner 
that it cannot be removed except by chemical reagents.. 
In order to determine the fixing power of various fibres,. 

1 grrn. of each was macerated in 60 c.c. of solutions of 
various salts, in a closed vessel, for several days. The 
fibro was then washed and boiled with water until no 
reaction for either the acid or the base was obtained with 
the washings. 

Fixing of Iron. —With on aqueous solution of ferric 
chloride containing 1 per cent, of iron, filter-pajier fixed 
0*229 per cent, of iron ; pure cotton-wool, 0*112 |Hjr cent. 
kapok fibre, 1*(H)8 per cent. ; Indian jute, 0*66 and 0*44 
jier cent. ; raw silk and Japanese silk, 0*672 per cent. 
wool, previously freed from fat with light iKitroleiim spirit, 
0*84 per cent. Similar experiments with 0*1 per cent, 
solutions gave cori'csponding, but lower, results. With 
alcoholic solution of ferric chloride, cotton-wool fixed 0*22 
per cent, of iron both from 1*0 and 0*1 per cent, solutions ; 
paper, 0*60 jier i-cnt. ; kapok, 1*66 per cent.; jute, 0*78 
per cent. ; silk, 1*23 iKjr cent. ; wool, 2*27 per cent., and 
practically half as much from 0*1 per cent, solutions. 
With an aqueous solution of ferric acetate containing 
1 }K»r cent, of iron, cot toh-wool fixed 0*39 per cent, of iron ;. 
pu})or. 0*41 per cent. ; kapok, 0*78 ; jule, 0*78 per cent.; 
silk, 1*26 per cent. ; wool, 0*448 per cent. Pure cellulose 
was found to behave similarly to cotton-wool. 

Fixing and Absorption of Mercury .—With solutions of 
nu*rcuric chloiidi^ containing 1 per cent, of mercury, both 
cotlon-wool and filter-paper wore found to fix 0*2 pur cant, 
of the metal. From the detoruiination of the amount of 
mercury fixed in fibres and that loft in the maceration 
liquid, it would appear that a double action, one of fixing, 
the other of mere absorption, takes place. Thus jute 
absorbs 4*77 and fixes 1*69 per cent, of mercury; silk 
absorbs fi*04 and fixes 1*90 i>er cent. ; wool absorfcs 18*25 
and fixes 5*89 jR‘r cent. With increurjc cyanide solution,. 
containing 1 per cent, of mercury, cotton-wool and. 
paper absorb 1*25 per cent.: kapok, 3*14 per cent.; jute,. 
3 per cent. ; silk, 3*6 j)C<r cent.; and wool, 6*06 jior Cent, of 
mercury. With mercuric acetate solution, containing. 
1 per cent, of mercury, cotton-wool absorbs 9 per cent, 
and fixes 1*5 per cent, of mercury; paper absorbs 7 per 
cent, and fixes 1*6 per cent.; ka)iok absorbs 14*6 })er cent, 
and fixes 6*5 |ier cent.; jute absorbs 12 per cent, and fixes ■ 
5*2 por cent.; silk absorbs 17*5 por cent, and fixes 9*8 per 
cent. ; wool absorbs 20*5 per cent, and fixes 12*3 per cent. 

Fixing and Absorption of Lead Salts. —Similar results 
are recorded with lead nitraUi solution. 

Fixing of Chromic Acid. —From potassium bichromate 
solution, containing 1 per cent, of chromium trioxide,, 
kapok fixed 0*43 per cent.; jute, 0-53 wr cent.; silk, 
0*20 per cent.; and wool, 0*69 [ler cent, of the trioxide. 

Absorption of iodine. —The amount of iodine fixed on 
the fibres could not be acouratoly determined. The< 
quantity absorbed was, for kopak, 1*62 per cent.; jute,. 
2*16 per cent.; silk, 4*19 per cent.; wool, 7*62 per cent. 

Behaviour towards Dilute Potassium Nitrate Solutions. 
—All fibres experimented with were found to have a 
marked reducing action on potassium nitrate solutiona. 
containing 0*001.0*01 and 0*1 percent, of NO) respectively. 
Filter-paper had the weakest action, followed by kapok 
' and jute; the animal fibres, silk and wool, were much, 
more active.—J. 0. B. 

Dyeing’, Contributions to the theory of . Colour Lakes.. 

W. mu and K. Utoscher, Ber. 1905, 88, 4143—4149.'- 

It hat hitherto been unoortain whether the lakes of otgaido 
dyectufis and metallie oxidM are ohemieal eottpouttda in. 
the ordinary sense, or «4id solutunu, or ‘‘adacnptiini oom- 
tm In no oaae has soch a lake hitfine|tio baeii. 
shown to possess a composition to whioh an oroiaary. 
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gtochiometrio formols oould be giren. The i^uthore 
hftve investigated the question by agtteUon of metaUio 
oxides (hydroj^es) with solutions of mordant dyestuffs, 
botii in the com and at the boiling point of tiie solvent, 
and noting the effect of varying concentration of the dye* 
stuff soluUon when the atniount of metallic oxide was kept 
constant. Tho amount of dyestuff left in solution was 
determined colorimetrically, after removal of all sus¬ 
pended matter by iUtration, and curves were then con¬ 
structed showing the concentrations of dyestuff in tim 
lake as ordinates, and concentrations of dyestuff in the 
^al solution as abscissa. In the case of the reaction of iron 
oxide on a solution of Alizarin in 1 per cent sodium 
hydroxide solution in tho cold, the results obtained showed 
that a chemical compound of the formula Fe2(>a.3(.)i4Hs04 
ui formed. On the other hand tho action of boding 
aqueous solutions of Alizarin Kod S W, on cnromiuDi 
^droxide led to the production of adsorption oomnounds. 
Tnis is home out by tho fact that the results obtained 
in this latter case agree fairly woH with the formula:— 

C“ 

(2?LW*L. !=: K, » being in, this case, 3, and K 2*1. 

^(DyebaOi) 

Further experitnents in which tho action of aminoniacal 
mid alcoholic solutions of Alizarin and aqueous solutions 
of Alizarin Blue on iron oxide, and of alcoholic solutions 
of Oallein on alumina were iiivostigatod, did not lead to 
definite results. The curves obtained end in an almost 
horizontal {xtrtion, but the distance of this from the base 
line does not agree with anv simple stocdiiometrict formula. 
Moreover, by comparing those results with those obtained 
with iron oxide and alooholio solutions of Alizarin VeUow 
G G W. Cloth Red G A and Cloth Ited 3 G A, the amounts 
of dyestuff taken up by the same weight of iron oxide were 
not found to stand in any stO(‘hiometric relation, it was 
also found that, in all cases investigated, the exact physical 
condition of the iron hydroxide used influenced the resultti 
very greatly. (See also this J., 11K)6, 920).—E. F. 

'Dyestuff “ Fukugi "; 7'ht colouring principle of the 

Japanese -, and its application to Silk. K. Ito. 

J. CoU. Engin., Uiiiv. of Tokio, 1905, 2, 207—279. 
Fukuoi bark contains a phenolic dyestuff, fukugftin, 
which lias been mvestigaU'U by A. G. Ferkin (J. Chem. 
Soc., 1904, 68 ; this J., 1904, 50), and to which tho author 
assigns the formida CgoHigO;. It crystallises in small 
light-yellow prisms, having no deffnito melting {mint, 
but decomjKising at 274*^—275'' C., and forms a diaoetyl 
compound melting at 251”— 252° C. The bark also con¬ 
tains resins possessing no tinctorial properties, The 
ordinary method of extracting the dyestuff is to boil 
100 kilos, of the bark, in tho form of chips, with 180 litres 
of water, strain, evaporate in a largo iron pan till viscid 
and allow to cool in rectangular rqoulds. The product 
is so obtained in hard masses of a yellowish-brown <'0lour; 
15 kilos, are said to be obtained from 100 kilos, of bark. 
The author finds that the dyestuff may be isolated bv 
extracting the bark with lime w'ater or dilute alk^i 
and precipitating with acid : or by extracting with boiling 
water, precipitating with lead acetate and decomposing 
with sulphuric acid. The crude dyestuff, obtained by 
any of these methods may be purified by dissolving in 
al^lute alcohol and precipitating with water. Fukugi 
may be employed for dyeing either in the form of chips, 
or as extract, or in two forms devised by the author, 
** fukugiflavin and “ paste." Fukugifiavin is prepare<l 
as followsChips of fukugi bark are thorougbly lixiviated 
with cold or warm lime water or very dilute ^ali solution, 
strained through calico, boiled with a little hydroohlorio 
or suiphurio acid, and allowed to stand for some days. 
A yellow precipitote settles. This is repeatedly washed 
with water by decantation, dried on porous tilM at the 
ordinary temperature and powder^. The average 
of powder was d>7 per cent, of the original chips. 
The " fuKugifiayin " thus prepared, has a dyeing power 
many times superior to ^at of the ordinary extract 
It la converted Into paste ^ wrapphigltinafiiiedotb, and 
robbing in im wocet uatitonlyqoaaw paitlstM temi^ in 
tbs may b» tnatad whb bot 
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alumina mordant in Iwight yellow shades i with chroma 
mordant, olive-yellow shades, with rin moida>nt greenish- 
yellow shades, and with iron mordant, oUve-brown 
shades are obtained. All theseidyeings, especially those 
with chrome mordant, are very fast to soap, sodium car¬ 
bonate, acetic acid and sunlight, being faster than M or dant 
Yellow 0. More brilliant dyeings are obtained by siimle- 
bath methods than by the oxdinary methods of firs|f 
mordanting and then dyeing. Thus a ImlUant yellow 
shade is obtained on silk as follows ;->-The goods are 
entered into^ tho dye-bath containing 6 per cent, (on the 
weight of tho goods) of alum, 6 per cent, of aoetio aok^ 

3 to 7 per cent, of fukugiflavin and " a certain qaamt^ty ** 
of water, and then heated slowly for on hour to a tempera¬ 
ture of —95° C., which is maintained for half an houri 
They are then soaped in a 0*5 per cent, soap solution for 
16 ininutes at 90°—96° 0., and finally rinsea.-—E. F. 

Sulphur Dyestuffs; Printing Vfith , G. 

F&rlwr-Zoit.. 1006, 17. 6—7. 

Tun Auronal printing colours are mixq^ with sodium, car¬ 
bonate and a suitame thickening a^nt and printed; on 
stoaming.sodium sulphide is forint which acts as a reducing 
agent, e. g., 10—15 parts of Auronal printing paste are mixed 
with 8—12 parts, of calcined sodium oarTOnato, 15—20 
parts of water added, and —30 parts of *' light-bumf* 

starch stirred in \ the whole is then made up to 100 parte 
witii cold water. The printing is passed throxmh a 
sieve, printed, and tho material dried and stoamea for 
from 10 minutes to one hour without pressure, steam 
as free as possible from air being employed to prevent the # 
formation of oxides of sulphur. After steaming, 
material is washed and soaped if necessary. 

Caustic Boila can be us^ in place of so(hum carbonate,, 
but the printing colours are not so stable. Whilst tho sodium * 
sulphide which in produccil. espooially above 20° C., 
att^ks the printing rollers.—A. E. S. ^ 


Photograph* on Silk ; Production . F. J. 

XXL, page 136. 


English Patbnts. 

Fibres or Threads from CeUidotm solutionsManu¬ 
facture of -. H. K. Tompkins and W. A. E. Orombie, 

both of Txmdon. Kng. Pat. 28,712, Deo. 29, 1904;- 
The ocllulone is first treated with dilute mineral acids>4a 
convert it into hydrooelluloso, and then dissolved ih • 
solution of zinc chloride of sp. gr. 1*86. The oelluloae 
solurion is squirted through a fine hole into mothylaM' 
spirit, the tube carrying the fine jet being supported In bus 
adjustable tube, air-tight at its upper end, so that a 
constant length of fall into the precipitating liqxxid may W 
maintained irrespective of the varying lew M the 
latter.—B, N. 

Solvents of Kitrorellulose in the manufacture qf AiiifUiat 
Silk ; Process and Apparatus for rcMining tiU J.. 

Douge, Besan9on, iBrance. Eng. Pat. 15 , 872 , July M». 

1905. Under Int. Conv., April 21, 1905. 

See Ft. Pat. 368,836 of 1906; this J., 1906, 71.--T, F, Bf 

Silk: Method of Winding - to laoilitaU tesaftag*. 

Degumming, Dyeing, Meaehing, and like 
thereof, L. D5^, Paris. Eng. Pat. 17,889, 

1906. Under Int. Oonv., Dec. 1, 1904. 

See Fr. Pat. 348,868 of 1904 j this J.. 1905, 495.—T-; 


Duang Machines. D. F. Waters, Germantown, 

Eng. Pat 360, Jan. 7, 1905. 

See D.a Pat 786,288 of1905; this J.,. 1906,4S8.— 

< ... .iii''/,'', ; - 

JDitcharaing Agent, ; Mmvjoehm . S. % 

■oa, London. Kn>m%adl>che, Anllia and 8«<H Swi||h^ 
Lndwigdwfsa-on-Hhiiw, Qeimanj. 

M»y 8. 1»0«. 
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a. m-ACSOS, ALSAUS. * salts, a jraH^HBTAUt^m^HENTS. [aab. U,l»M. 


UmriD Htatxs PATSirn. 

ViteoH, <6e.; Proceti and Apjmratu$ for forming Fila- 

menti from -. O4 A. Enwt. L*n«dawiie, P»., 

AMignor to 8. W. Pettit, Philadelphia. U.S. Pate. 
S0844B and 808,14fl, Dec. 26, 1905. 



vn.—ACIDS, ALKALIS, AKO SALTS, 
ARD RON-METALLIC ELEliBRTS. . 

(Continued from jiage 72.) 

Chamber Proeeaa [Sulphuric Acid]; Position of the Fan in 

the -. H. H. Niodonfuhr. Z. angow. Chem., 1906, 

t9, 61—66. (Soe also thia J., 1906, 922, 1170, 1301.) 

A BBPLY to Rahit and Schliobs.—J. T. D. 

Alkali and Alkaline-earth Carbonates,: Decomposition of 

mixtures of - under the influence of Heat and Vacuum. 

P. I»l>ea\i. Ann. Chiin. Phys., 1905, 6, [8J, 433—441, 
Cheiu. Centr., 1906, 1, 217. 

By heating mixtures of lithium carbonate with barium 
carbonate and strontium carbonate respectiYoly, the 
author found that stable compounds of the alkali and alka¬ 
line-earth oxides do not exist at 1200” C. The residual 
alkaline-earth oxid«» did not contain a trace of lit hia.—A. S. 


The solution of viaoose is forced into the pipe 3 provided 
with a perforated cap. which dips into a bath 4 containing 
a ** fixing ” liquid. The tlueads then pass over the amooth 
rollers 4 and 6, whereby they are subjected to a certain 
tension, and thence are wound directly on to the spool. 
The friction rollers are so adjusted that the t^msion of the 
portion of the thread bi«tweon the 8|K>ol and the tension 
roUers is greater than that of the portion between the two 
tension rollers, which is itself greater than that of the 
threads in the fixing bath.—T. F. B. 

Printing Fabrics: Process of ——. P. Jeanmaire and 
H. ^hmid, Mfilhaujien, Germany, Assignor to Arnold 
Print Works, North Adams, Mass. U.S. Pat. 808,987, 
Jan. 2, 1906. 

£tiE Fr. Pai 329,747 of 1903; this J., 1908,1044.—T. F. B. 


Frrhch Patbitts. 

Silk: Process for the- manufacture of Artifieial -. 

R. Linkmeyer. Fr. Pat. 357.837, Sept. 18, 1905. 

Threads obtained in the usual way by coagulating juts 
■of a ouprammonium solution of cellulose in neutral or 
alkaline solutions, are subjected to tension during the 
aubseqiient treatment with muds or other agents for the 
removal of the precipitated coppt^r. It is stated that 
threads having an excellent lustre and a very silky 
Appearance are obtained in this way.—A. 8. 

Dgoing Brown hg Oxidation, urith white or coloured 

effects: Process of -. Badische Anilin und Soda 

Fabrik. Fr. Pat. 357,472, Sept. 4, 1905. Under Int. 
Coav., Deo. 20, 1904. 

Ik the oxidation of p-phenylenediaraine hydrochloride to 
produoe brown dyeings the fibre is always attacked. To 
remedy this, it is proposed to neutralise the whole or the 
greater part ol the acid by adding sodium formate or 
'acetate, or to use the free base, the oxidation bcung 
^ffteted by a chlorate a^d a trace of a vanadium salt 
(1 to 10 mgrma. of ammonium vanadate per litre of the 
bath): the fabrics are steamed after immersion in the 
bath. These dyeings may be easily.discharged by moans 
of hydroRulphite compounds, pure whites being obtain- 
.eAie, It is stated. Coloured discharges on brown OTounds 
may also be produoed by printic^ with tannin lakes of 
baaio dyestuffs in oonjunction wiu the reducing agent. 
A bath may be made up of 90 to 46 grms. of ^phenylene- 
odiaaitoa kydroohloride, 20 to 90 grms. of sodium mutate, 
and i ‘to 10 mgrms. of fmmOBiiua vanadate per litre of 
wiibir. Somoi^M of p-phyiaotediamine gtve aimilar 
Mtitti by the id^Va F. H. 


Ferric Sulphate: Formation of a new - from Acid 

solutions. V. Komar. (Jhem.-Zeit., 1906, 80, 16—10. 
By concentrating a solution of ferric sulphate 
in dilute sulphuric acid containing 400 c.o. of sulphuric 
acid per litre, to 45"'—50" B., a white crystalline precipi¬ 
tate is formtxl of the composition Fo“ H(S04)2*411j0. 
When treated with W'ator, the salt dissolves completely 
after some time, forming a green solution, of slightly acid 
reaction, which docs not act upon potassium perman¬ 
ganate. It is unstable at 100’ turning brownish and 
giving off sulphuric acud. At a moderate heat sulphuric 
anhyaride vaimurs are liberated, ferric oxide being left 
behind. Solutions oxidised with nitric acid or prepared 
by anodic eU*ctrolytic oxidation of ferrous sulphate yield 
the same salts.-«K. L. 

Calcium; Phosphates of -. F. K. Cameron, A. Seidell, 

and J. M. Bell. J. Amor. Chcru. Soc., 1905, 27, 1603— 
1612, 1512—1514. 

The authors have studied the equilibrium of systems 
containing calcium oxide, phosphorus pontoxide, and 
water at 26" 0. For concentrations of phosphorus 
pontoxide between 20 grms. and 317 grms. per litre, the 
only stable solid phase is calcium hydrogen phosphate, 
but for higher lioncentrations up te 660 grms. per litre 
the stable solid pliase is the monocalciiim amt OaU4(P04)3. 
In tho presence of the dicsloitim salt, the concentrations 
of dissolved phosphorus pentoxide and calcium oxide 
increase together, from 20;7 t^> 300:75, but in presence 
of the munocalcium salt, increase of concentration of 
dissolved phosphorus pentoxide involves deoreake of 
concentration of dissolved calcium oxide, from 320:77 
to 6W:36. The curves representing those concentrations 
meet in a point at which Imth solids can coexist'; and the 
monooalcium salt can exist in an unstable condition with 
concentrations of phosphorus pontoxide lower tlian 317 
and of calcium oxide higher than 77 grms. per litre. 
Agitation of such systems causes rearrangement of 
tho concentrations, with formation of solid dioalcium 
phosphate. It would appear from these experiments, 
that the monooalcium smt can never be present in 
the soil, as the requisite concentration can never be 
attained. For very low concentrations of phosphoric 
acid, there seems to ^ a point, or a narrow range, where the 
stable solid is trioaJcium phosphate, whilst on the higher 
and lower sides ol this, the solid is a solid solution*, contain¬ 
ing as one of its oonstitnents dicalcium pbosj^te and 
Uma lespeotively.—J. T. D. 

Potassium Permanganate; SolubUitv of — in Water, 
Q. L. Voerman. Chem. Weekblad* 1905, 2, 766—767. 
Chem. Centr.. 1906. 1. 124—125. 

Tn Mthor's nsttlts wvra obtainod by titrating the sako- 
rated aolationa of petea^m pegmaiytauftte te mtar 
at dttmiit temparktoras, vilA -omUo 




**' **♦ “**•> ol. ,m-adcoa AtKAUB, & iAit®. * Now-ittrAtMo mAtHam. 


Tempantore. 


• C. 
— 0‘18 

— 0*27 

— (HiS 

— 0-5B 
10 

+ 15 
+ 26 
•t- 40 
+ 60 


PotAMlnm Per* 

iiui&8«iiAt« in the 
lotuUoii. 


Per cent. 
0>58 
0*00 
1*08 
2>(»1 
4*01 
4*95 
7*00 
1U«40 
14>35 


Bolid Phace. 


Ice 

Ice and EMnOi 

jKMnO, 


—A. S. 

ArUtmony Sulphate and ite Double Salta with Alkali 
Sulphatea. H. Metzl. Z. anorg. Chem., Ift05 48 
140—156. ’ ’ 

ifoBMAL antimony sulphate was prepared by dissolvina 
antimrmy oxide in hot coneontratod sulphuric acid, ooolina 
the solution, draining the sejiarated crystals on a imrous 
tile and washing with xylono to remove the last traces of 
free sulphuric acid. It is not possible to remove the last 
trai^ of acid bv draining; the crystals previous to the 
washing tyitb xylene invariably contained a small qiiantitv 
of free sulphuric acid (alamt 0-(in per cent, of SOa). The 
pure normal sulphate crystallises in silky needles. It is 
■deoompiised by water and by alcohol, with formation of 
basic salts, antimonyl sulphate {SbOjjiSOa lining iiroduced 

■f b(»bO)(S 04)2 b.v the action of alcohol. By the action of 
hot water, a more profound decomposition is caused, 
but It was not found possible to obtain pure antinionv oxide 
“‘'‘ali, e.g.. sodium earhonate. 
With alkali sulphates, antimony aiilphaU. forms double 
.salta, of the ty^ MjhOi.KbjlSO^),. which crystallise in 
silky needles, and behave in a manuor similar to aiitimonv 
-sulphate on treatment with water or alcohol. These double 
salts are casUv soluble in excess of siilptiurio acid, and 
readdy crystalliso. Their liehaviour towards water is of 
technical importance, since the antimony can be directlv 
extrMted from antimony sulphide ores bv heating witli 
sulphuric acid in presence of potassium or ahdium sufphate. 
•Un coolmg the resulting solution, crystals of the double 
sulphate separate, and these can be converted into pure 
antimony oxide by heating with water and then digesting 
with sodium carbonate solution.—A. S. ' * 

Sulphur in Zinei/eroua lieaiduea ; Determination of _ 

G. Lunge and R. Stierlm. XXIII., page 138. 


Cauutic Poia; Manufacture of — 
page 123. 


V. Portisch. X., 


SulphitUt ; Conditione of precipitation and aolution of 

Padoa, XXlir., 

page 138. ’ 


Sodium and PoUtaaium Cyanide ,* 
aduble Sulphides in Commercial — 
XXIII., page 137. 


Determination of 
. G. W. Wilhams. 


Dead [la Lead Acetate]; Vokumetric determination of _ 

os lodate. L. Moser. XXm., page 137. 

Ammonium Sulphide Statidiea. Bradbury and Hi~ci, 

Jan., 1906. 

Ts» modaction of ammonia, calculi^ into sulphate 
finclujing that used for the at 

, ?.***” cltemioaljemy^) from aU eoiooes 
inttoUni^Stnytom dining IW&usstdmatisdMeajaeO 
toi^ inuie op M dtewn in^ AnfetriiW teUa, is wiiltdi 
thaiByisM iar IM» and I8M im 


Gm WOTki. 

Iron works *. 

BhiUe works ^. 

Coke and eartwHlslng and 
producer gas worui .... 


I90a. 


leOrObo 

19.000 

37.600 

27.600 


234,000 


1904, 


ISO^OOO 

19.600 

42.600 

88.600 


246,600 


a#'’- 


1«M. 


30,860 

43,000 

43.800 


387,800 


Of this total, it is estimated that Bngland cnnteihHteri 
171,400 tons; Scotland. 83,600 ton,7^nS^«1So 

rr.iL] 

Copper Acetate. U.S. Customs Decision, Dec. 19, 1008. 
Mukchandisb invoiced ns “ cuprum aoetio orystajs ’’ 
18 dutiable at 26 per cent, od valorem, u a “ohemloal 
salt, under paragraph 3 of the tariff. The evidenco 
showed that it is largely used by platers, and to 
d Stinotly copper acetate, and not a siibaoetate. It is not 
“i, ^^bgris, but isHnown as verdigris 
grapes, the crystals being formed on strings suspend^ 
W«f f "““^/jbition. The claim of the im^ter that it 
was free of duty as verdigris,” under paragraph 694 
was therefore overruled.—R. W. M. *' *’ 

Pyroantimoniate of Sodium. U.S. Customs Deoision, 
N’ov. 20, 1906. ’ 

'’f sodium is dutiable as a “ chsmtoal 
' “mi valorem, under paragraph 3 of the 

tariff. The claim of the iinixirter that iVwas frw of duty 

ruled.-R!"w.‘V™’ *70, was ovd 

Endush Patbkts. 

Sulphur Trtoride and other C'ampounda Exothermic on 
Pormatmn ; Proeeaa of making - —. H. 8. Black, 
®"K- 27,907, Deo. 

SjtK U.S. Pat. 778.099 of 1904 ; this J., 1906. 90.—T. P. B. 

DeaulphurimUon. 

U.^\Vedge, Ardmore, U.S.A. Ea*. Pat. 22,238. 0 ^ 31 , 4 

See U.S. Pat. 804,601 of 1906; this J., 1906,1802.—T. P. B, 

Alkalia; Manufacture of Cauatie - or 

llydnUea. H. VV'. De Stuokl6, Dieuze, Germany 
Pat. 28.433, Deo. 27. 1904. Under let 


gh ^^433, Doe.' 5'f. Tm-;''-’Unnr^V^- 

See Fr. Pat. 363,480 of 1005: this J., 1906,1018.—T. P. B- 

BritK; Apparatua for evaporating -. J. H. Walkiw 

^verTOol. Prom G. R. Ray, Manistge, Miob., U.S A.* 
Eng. Pat. 29,602, Deo. 31. 1904. ^ 

A KUMBEB of jiipes, connected with a ring 1)100. am 
arranged within the “tube belt” of the rmiSm p«. 
so as to reach nearly to the down-flowt tube j the«> 
draw off from the centre of the “ tube belt ” the “dmS" 
air or vapour, which would otheririse aecum^te in the 
belt and lower the elfioienoy of the central portion of tlin 

tube zone. In multiple-effect plant the hooting - 

supplied to the heating belt of the first pam tiiti 
ppe^ and the steam generated in this pan ia oonyi 
to the heating belt of the aeeond vesael, and lo on< 1 
teom the last vessel of the set being pained int^-i 
denser.C. S. 

Brm ; Appar^ua for exa/porating —— and -of Aa amtk 
liwe produeing kigh-preaaurt Steam. B. sMoU- TA-ns-r*. ,,,, 
Germany. Eng. Kt. 14,827. July U,“4flSr 
Sm Pr. Pat. 366,027 of 1^; tUa J., 

-PotasafiMn Sulphide; Proeeei^pf maMnd ■ *''' . 

SSe ms. - jCadte Bit. 

. 












< 
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Byiregn, Peroxiie; Procest for preparing a tIaUc Sdti. 
Mob oJ -. W. Hoinrici, H»IIe a/8aale, Germany. 

, Etag. Pat. 16,161, Aug. 8. 1806. 

Sa< Ft. Pat. 866,880 ot 1906; this!!., 1906, 19.—T.K.B. 

Unitid Statbs Patent. 

Lead Hydrate; Method of making -. C. D. 

Oolemao, Boston, Mass. U.S. Pat. 808,141, Doc. 20, 
lOOfi. 

Tkb process consists in subjecting to attrition and mixing 
comminuted metallic lea<], water, and a limited (luantity 
ol an oxidising agent, in a closed vessel, some of the pro¬ 
duct being continuously drawn otT with some of the water. 
According to other claims the oxidising agent consists of 
Air, Of of air deticient in oxygen, and the temperature of the 
oontaining vessel is kept below 100“^ F. Air is introduccil 
idowly to replace the oxygen consiiniod in the proccHs, 
but m such quantity as to maintain the proportion of 
oxygen present below the pro{)ortion in wmeb it is con¬ 
tained in the atntpsphore.—E. S. 

French Patent. 

Svtphuric Acid; Furiiacr. for the amceiUration of 

- in Porcelain Vesads hy means of Hot Comhtiatum 

Oaata and Hot Air, with partial vtiliaaiibn of the Heat 
mtried hy the Acid vapours. H. E. Lenmitre. Fr. Pat. 
367,655, Sept, 8, 1006. 

The invention relates i o improvements in the coiu*entration 
of sulphuric acid by the system of Ncgrier (see Kng. Pats., 
4171 and 14,022 of 1800 ; tin- J., 1891, 40, 630 ; also this 
J. 1903, 1340). The furnace is divided into two parts by 
the supports on which the porcelain basins rest, and the 
acid is concentrated by the combined effect of hot products 
of combustion passing below the basins, and hot air (at 
about 300® C.) passing oyer the surface of the acid in the 
bosinr. The temp<^ature of the acid is kept imiform 
by malntainini^ a ranid flow. The hot acid vajwurs 
pass through jacketed leaden vessels, in the jackets of 
which the cold acid to be concentrated is made to circulate, 
and thus a partial recovery of heat is attaine<l. the acid 
^ing raised to a temiierature of 80®—100" 0. 1’ho 
vapours pass from the leaden vessels to a coke tower. 

' Towards the front end"nf the furnace, the jKircclain v{;hscIh 
are not heated directly by the combustion gases, the con¬ 
centration of the acid being completed by hot air alone. 
Means ore provided for an interchange of beat Ix'tween 
the incoming acid and the hot concentrated acid, and 
1 ^, in apparatus where two rows of fioroelajn vessels are 
used, for feeding equal quantities of dilute acid to each 
row.—A. S. 


* Vm.-GLASS. POTTEBY, AND ENAMELS. 

{i^ontinued from page 73.) 

English Patent. 

TiUe, Qlaaa, Porcelain and Ceramic. Ware, or the like ; 

* Apparatv* for ^ming or f^ng the. Colours upon 

.Pnmed or Deeorated -. L. W. Stanley, Bromley, 

Kimt* Eng. Fat. 28,078, Dec. 22^ 1904. 

The object of this invention is to burn and fix colours on 
gloM, ceramic wore, and the like, without using a muffle 

* or saggar, and at the same time to preserve the colours 
vi^out deterioration. For this purpose a reverberatory 
fumooe is used, heated -by hydrocarbon vapours or other 
oombuitible gaaes, burning in air. The hearth, walls, and 
roof of the fu^oe are composed of refractory material, and 
A number of gas jets are arranged on each side of the 
hearth (which is raised slightly above the actual floor of 
thO fumooe), Aod between it and the walls. The walls 

roof ore shaped first to direct the flames to the 
. ^.snwitTf of the root and then to |.efieot the full heat on to 
'|Be'article to^be operated upon. Above and below the 
jinmAQe two series of ohdfeb^ ore arranged, the former 
for grodoaUy heating f^ j^oles^ to be burned before 
inaeAttg th^in theingilMft bad the latter lor gMuolly 
after 


U:^is Statbs Patzhts. 

Olaae^Pumace. J. A. Frank, Wellsburg, W. Vo. U.S.- 
Pat. 808.308. Deo. 26, 1905. 

. ♦ 

The fumarco described comprises a melting and refining 
I chamber, from which glass flows through a port or passage 
to a working chamber. The ends of the melting and 
refining chamber are connected to a stack, and at the 
ends of both chambers means are provided for heating 
them. A flue is situated at a point approximately half¬ 
way along the length of the working chamber, to lead 
roduots of combustion to a point approximately midway 
etweon the outlets of the molting chamber, to insure an 
even distribution of beat in both chambers. This fine- 
is arranged so as to heat the port or passage for the^ 
flow of glass from one chamber to the other.—w. C. H. 

Enamelling ; Process of -. J. H. Hines, Philadelphia. 

U.S. Pat 808,642. Doc. 20, )»06. 

In this jirocoss, the article to bo enamelled and colouredl 
is cleaned, and placed in an alkaline bath, to prevent 
corrosion or oxidation of the surface, on which the alkaline’ 
matter is allowed to dry. A coat of enamel is then applied • 
to tho article, and colouring matter is applied to the 
enamelled surface, and burned on to the article in a furnace; 
and finally another coat of enamel is applied and biirned 
on.-W. a H. 

French Patent. 

\Quariz Class]; Application of MeUd io articles-- 

of mdien -. J. F. Bottomlev and A. Paget Pi*. 

Pat 367,666, Sept 12, 1906. 

See Eng. Pat 21.018 of 1904; thisj., 1905.1109.—T.F.B. 

1X.~BU1LDING MATERIALS, CLAYS, 
HORTABS, AND CEMENTS. 

(Confi'nutiZ frmi page. 74.) 

Enoi.ish P*TBNra. 

Wood to be Dyed or Impregnated; Method oj producing- 
a liquid-tight joitii bdv>em a Dyeing or Impregnating 

Veaeel, arid a block of -. 0. Kron, CJopenhagen, 

Kng. Pat., 20,791, Oct. 13, 1906. Under Int. Conv., 
Jan. 9, 1906. 

Thb method doscrihed coneists in casting a ring of readily 
solidifying material, e.g.. lead, round the block of wood! 
to bo treated, and subsequently forcing the block agalMt 
the impregnating vessel, so that the ring forms a liquid- 
tight joint with it.—W. C. H. 

Silicon Carbide; Procett for the Manufacture of Formr 

from -. A. G. Bloxam, London. From' GebrOder 

Siomens und Co., Charlottenhurg, Germany. Eng. 
Pat, 21,347, Oct. 20. 1906. 

Thb prooose consists in mixing carbon with more than 
suflioiont siUoon to form silicon catbide^r mixing the 
ready-formed carbide with silioon—moulding the mixturp- 
into the required forms, which are then heated strongly, 
and preferably in an indifferent atmosphere, until the 
mass is fritted together. The olaims also include format 
manufactured by the prooeas.—W. C. H. 

Cement; Manufacture of -t-— The Associated Portlandi 
^ment Manufacturers (1900) Ltd., and A- Brooke, 
London. Eng, Pat, 6763, March 18, 1906. 

Thb is an invention for producing a hard slow-setting: 
cement of a green colour. Good white CTMum is treated 
in the same way as for the manufacture of Keene’s cement., 
and a green colour is imparted to it by the use of chrome- 
alum, or a mixture of potMium Uchromate and amm o ni u m 
sulphate, .The mixture of gypsnm and chrome alum 
bah^ in the narud way ud fnmnd .fiq a fina Ppu^. 

* „‘-dBr.Ta..E' 
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-lOitAmmet; 


Uhitbd Statis PaWstb. 

Boad-Making. J. C, Butterfield, London. 17.8. Put., 
, 808,339, Dec. 26, 1905. 

I» this process for road-making, suitable available material 
is reduced, and the finer aoparated from the coarser 
material. The finer material is mixed with granulated 
Mphalt, lime or chalk, sodium 'silicate,, and a saccharino 
substance, to form a substantially plastic moss, capable 
of setting hard, and into this the coarser material is after¬ 
wards firmly embedded.—W. C. H. 

CoTureU ; Method of mixing -. P. C. Hains, Washing¬ 
ton, D.C. 17.8. Pat. 808,836, Jan. 2, 1906. ® 

Th» method of mixing cement consists in wetting the 
inert material and agitating it in a cloud of dry cement 
powder, in order to cover the inert material with a cement 
paste.—W. C. H. 

SanddiTne Bricks; Manufacture of -. A. Oordon, 

Weiser, Idaho. U.8. Pat. 809,063. Jan. 2, 1906. 
Tan process consists in monlding the sand-lime bricks 
by the wet process, transferring them to pallets, on which 
they are introduoe<i into a receptacle, where they arc 
subjected to a dry heat, and the receptacle being 
' closed, the bri<;ks undergo a preliminary hardening in the 
steam generated from the moisture contained in them, 
the hardening o^wration being continued by further 
subjecting the bricks to a moist heat. The apparatus 
for hardening the bricks comprises a receptacle, provided 
with a track on whiidi a truck provided with pallets for 
supporting the bricks in a soft state, is run. The receptacle 
has a steam jacket, and also a pipe for supplying steam 
to the interior of the receptacle, and means are pro¬ 
vided for supplying steam to the jacket or receptacle at 
will.—W. a H. ., 

Paving Slones ; Process of manufacturing Artificial -. 

W. Schumacher, Oberdollendorf, Germany. U.S. Pat. 
809,226, Jan. 2, 1906. 

Thb process described of manufacturing artificial paving 
stones, oonsists in first heating bauxite, with or without 
the addition of a flux, until it is prfectly sintered, then 
roduoing it to small pieces of suitable fineness, mixing 
it with a ground binding material, such as clay, cement, 
asphalt and the like; this mixture is moistened with 
water and moulded into blocks, which are then burned. 

—W. C. H. 

French Patent. 

SUoxicon; Process of making refractory bodies from 

-. C. Thome. Fr. Pat. 367,639, Sept. 11, 1906. 

Under Int. Conv., .Ian. 6, 1906. 

She U.S. Pat. 796,469 of 1906; this J., 1906, 971.—T.F.B. 


X.-HETALLURGy. 

{Vontinued from page 78.) 

CemerUation Process. A. Ledebur. Stahl u. Eisen, 1906, 
26, 72—75. 

Thocoh Gay-Lussac, Marguoritte, Mannesmann and 
Boberts-Austen maintained, as the result of experimental 
work, that oementation occurs through the diiwt action 
of solid oarbon upon the iron, Guillet boa recently upheld 
the view that it is due to gaseous compounds or carbon, 
and espeoiaBy to cyanides,Tdieing from the alkali in the 
ashes of the charcoal used and the nitrojpn of the atmo¬ 
sphere. The autihor pooked bars .of Lancashire iron 
containing 0'144 ^ cent, of carbon in fresh wood charcoal, 
ptevtoasly-nsed ehazcoal, and sogar charoo^ wUoh had' 
Mto szhansted wi^ acid, and pwead thsm.for 406 haws 


FuMh wood cbftTcofd . 

wood charco&I . 
Sugar charcoal . 


^bon after 
Oementation. 


Per cent. 
1*45 
1*S3 


Oh^rtoal.. 


Per oeot 
S'OO 
10*76 
0*76 


The sugar charcoal ash contained no alkali; yet the' 
action of the sugar charcoal was as marked as that of wood 
charcoal. The resulte thus confirm the view that 
carbon is her© operative, and that, in the ordinaiy ©o tneatt- 
tion process, gaseous compounds can play only a yery amaJI 

The ©xperimonts indicate a cause for the weaker effect 
of used than of fresh wood charcoal in cementations The* 
high ash of th© used charcoal arises partly, of coarse, from 
the combustion of part of the carbonaceous matter; hilt 
it consista jiartly of sand or firebrick powder hrom tike 
covenng of the box. Those, with the alkali of the ach, 
form fusible glazes which partly 4 >over the charooid. 
particles and prevent them to that extent from oomimr int 
contact with th© iron. 

Guillot’s assertion that, in case-hardening iron, too bight 
a temperature causes deoarhurisation, is not borne out by 
facts. Dec^rburisation will only occur when the supply 
of carbon is exhausted, and the oarbon from the surface of 
the metal either buruH out in the air, if that has access, or 
migrates towards th© interior._J. T. D. 

Caustic P<as ; Manvfaciure of -. V. Portisoh. Stidkl* 

u. Eison, 1006, 28, 93—95. 
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CF«ii. U, I«M, 


fiitongp round oa«t4ron plate C which has four iioloH to a ati^m n# ^ crystalline siHcide by fusing in 

t.to !h* bolt. B. ArouSd the brickwork i. ook^bl^.t^ Sho^ The o* 

wlBohdlow«are»dyeiitforanygMeB. The form ia Uned -riUMn and remomg free 

ornighT-lt ■: 'rjS:'’ke'^V » «ik'^^Uy‘:f rts*! 

^ ‘‘“r but little action” Mtf a^ve I mixto- 




bv the rotating Tn he*bottom “d ni?ric^ h ‘ °f hySofl^o^^c 

tfcough which the tempiate-ax a went ia Lde ^ l”. Md diaaolved. 

channel. M, Kg. 8, arran'ged, and the wholcXed. ‘ compoait.on agree, cicely with the formula Cu«8i. 

The upper form consiata of the channel-rinc F and t.tn « ... _ . — J. T. D. 


The upper form conaiata of the channel-ring F and the 
quadrant. G which are bolted to it. The quadranta have 
ventilation-holea aa indicated, and projectiona on the 
Mt« a^ace (eee Kg. 4) to hold the loam ; the junction.. 
Of the flangea are shown in the aectional plan. Fig. 2. The 
ohannel-nng haa four lugs H for the bolta, 20 liolca 1 
through which the metal jmura, and eight holoa K for the 
bolta L which fasten the quadranta. The ring ia made up 
Witt loam, mrerted, the ([uadranta bolted to it and to one 
another, the templato-a.xia put through the hole N, and 
the loam worked i*i to within 3-4 mm. of the template ; 

It IS then dried, made up to the template with loam, the 
1 X?’ the holea I workeil out. 

illd tte whoKe'? 

The upper form ia now aet in place, boltwj down by the 
DOJta and the bearers a, the iKiuring-box T, Fig 6 act in I 
place, and all ia ready. The greatest cleanliness i.a neoea- 
sary j the metal must bo (wrfeotlv frtw from alag or cinder 
as any regularities in the iinialied iwi, aerve as nuclei for 
the teginmng of action of the soda on it. The pots made 
to this way are very uniform, and tho chilling action of 
the Iron quadrants onsuros a oloao and fme-graiued texture. 

—.F. T. D. 

SUmr and Copper Chlorides; Reduction of _ hv 

C^um. I.. Haokspill. Comptes rend., IflOfl, 142 , 

'3um“.'ii ?”* uu'uium, heated together in iwuo. 

'“P ‘^ttlnum. They 

are prey brittle substances, rapidly oxidising when heated 
to on-, and decompoamg water in the cold. Those rich in 
' oaloium lose that metal when heated in vacuo, but when 
"Ifubed, oaloium and silver volatilise 
toother, bimilar alloys of eopiwr ond calcium can he 
Obtained in an analogous manner.—J. T. 1). 

Cuprous suicide. E. Vigouroux. Comptes rend., liloo 
_ 87—Hi). 

Th* author has been able to remove from ailicon, bv auc 
oesBiye treatments with iiitrohydrochloric acid and hydro. 

“'“® • ““*1 f™”* *'>>» pure siCon 

and oleotrolytio copper has preimred a number of ailicides 
oontaimng more or loss free siiiooii. After removing the 


Pp^ie SmMng. R. C. Alabaster and P. H. Wintle 
Koof j""*’ Motall., .Jan. 18.1906. [Advance 

to authors describe and discusa the process of pyritic 
smelting (i.e., the smelting of raw sulphide ores inH^t- 
furnaccB by using the excess of sulphur as a source of heat) 
as l arricil on in vanoiis works in the United States, to 
chief advantages of pyritio smelting over tho older method 
of roasting a portion of the ore to expel the excess of 
sulphur, are economy of fuel and labour, the estimated 
saving on these two items being, for fuel, 2 cents per lb 

treatT”' 6''“!r®‘*. ’“bour, 40 cents per toiHif ore 

treated. 1 urther. in pyritic smelting, the fumes from the 
cupola and converter can be drawn througli flues and dis 
chared from a high central stack, so that their injurious 
effect on vegetation is greatly mitigated, or they may be 
u.sed for the manufacture of sulphuric acid by the contact 
process. 1 he (duet disadvanUge of the process of pyritio 

In applying pyritic smelting to tho recovery of gold 
and silver from ores which arc not suitable for the cyatodo 
process, the presence of at least I per cent, of copper must 
be assured. In presence of copper, all the gold can be 
concentrated m an iron matte, whether it oraur in the 
ore. m the quartz associateil with the pyritic mineral in the 
gangue, or in the quartz used as flux.-A. g *be 

Chromium in Steel; Determination of - bv means ol 

Ammon,urn Persulphate. H. E. Walters. xllll.“pl^6 

Sulphur 111 Zinciferous Residues ; Determination of _ 

0. Lunge and R. Stierlin. XXIII., page 138. 
Mineral aid Meitd production of the United States of 
America. Eng. and Alining J,. ,Iau. (i, 1906, ' 

to following tabic, shows the estimated production of 
the more iinijortant minerals and metals in the W^ted 

to^Mtilnitos^’ “ *“•' the preceding voar“ 

da^to an ““thoritios on subL'ntial 

Qftta, and m niaii^ ‘'aseH, are compiled from reporU of all 
or nearly all, the producers, who have themselves estimated’ 
their iirobabl^Litpiit during the closing days of Decemb^l 


OmiFlY Non-mktaiuo— I 

Atienlo, white . i ... . . 

* Bauxite . . i »hort t. 

Bromine. . ] ’“"K t. 

• Carboruaduni . . 

Cement, natural hydraulic !!!!!!”. m.," , , 

*4 ....... '* 

Ootl. Anttoiate .!!!!.*!’!!. 

Ook«. *• 

Copper iDlphate . ,V 

■ .h,^t. 

Knonpar. . . . 

- Garnet .... . ‘hort t. 

■ Graphite, arti'fldai;. ,e 



white'.':;::;.";:::. •?*«.t- 

red. snort t. 

orange mineral ::::::::::::'i. " 

jtaie and dolomite flux. ‘ long t. 


iO and* 


Total, aotoDoWUe ... 


Quantity. 


408 
48,012 
878,312 
7.080.380 
4.866,3.31 
36.606,881 
303.046 
73,674.480 
277.066.682 
22,036.202 
63,284,667 
16,066 
700,000 
66,462 ‘ 
2.062 
3,248,000 
4,867,827 
20,462,630 
126,836 
18,038 
1,126 
10,667,088 
1S.487 
173321 

I064n 

.SSi 


Dollars. 
^9,504 
166.121 
S4M31 
706.038 
2.4&0.150 
23.8£ft.ll9 
220.661 
162.16MS8 
811,667,680 
64.178.016 
33 I 6 I .728 
118,692 
65.800 
284.766 
89,686 
217.700 
162.882 
61.569.868 
18.809,918 
1.972.669 
168,061 
4,702.768 
1.248,691 
^ 669.124 
2,869,146 
474.676 

nSiSi 


876 
47.173 
896,500 
6,696,280 
4.600 000 
31,000.000 
300,000 
76,501,603 
297.706.453 
26,219,071 
62,406.009 
20,392 
812,000 
40,600 
3.694 
4.489,700 
4.260,666 
• 44.064.197 
180.192 
14,686 
1,161 
11.486.900 
12.111 
169.801 


DoUars. 
52.481 
200,485 
((7) 818,776 
394,000 
2.250,CK)0 
82,000,000 
210,000 
181,267,909 
860.178,987 
79,968,166 
2.761,268 
142,744 
66.840 
295,650 
114,625 
808.162 
170.426 
79.872,18e» 
16.874,884 
1.668.646 
203.182 
6fU6.1M 
1.678,320 
660.411 
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m 


1 

1 

Unit. 

1M«. ‘ ] 

190 

6. 

♦r 

(jMBtity. ■ j ViJtte. 

Quantity. 

reijuu 

Mbtaluc : 

Copper («). 

Qolo (fins) .... 

Iren (pig) . 

I/ead. 

Mercury . 

Silver (floe)... 

Zlao ... 

Total, metallic. 

Grand total . 

lb. 

o*. troy 
long t. 
short t. 
flask id ) 
0*. troy ; 
short t. 

V ■ 

817.716,006 
3,904.030 ! 

10,270.641 1 

302,204 
36.268 
67,786.100 
181.803 

106,802,960 

80.723,200 

226.268,711 

26,048,941 

1,489,716 

33.616.038 

18,548,900 

926,267.840 

4.178.692 

23,010.626 

322.687 

80,266 

68.938.366 

199,964 

145,267,798 

86,867,700 

888,666.894 

80,868.640 

1,178,962 

87,487,648 

23,628,766 

— 

401,888,362 

* 

706,766,872 

“ 

1,134,801,139 

” 

1,484,616,290 


(a) BarreU of 800 lb. (ft) Barrols of 880 (b. (/*) lnclu(li« cannel. 

Lake copi»cr at Now York. (/) Only that uiarketod a* coppcraa. ig) 
wail oontafnod in bromidea. 

NoTK.«-^hort ton = 2,000 lb.; long ton»2,240 lb. 


(<f) Flaaks of 76 lb. (e) Valuo computed on arerafte of 
An arbitrary value, bIuco over luilf the bromiae raportea 


[T.KO 


Mercury/ industry of California. O. O. Yalo. Eng. and 
Mining J., Jan. 0, JOOO. 

Thjbri? hofl re(5entlj» b<H*n ovor-production of mercury and 
a do(5r«Hse in conBiimption, conHequontl^’ prieos were low 
and production in 1005 decr<*aBod by between 4000 and 
5000 fiaaka. 

The couHumption in the mining districts of the United 
States has fallen off malerially m late years, notwitli- 
atanding the expansion of the mining industry and tlie 
rapid increase in the number of projierties Wing worked. 
The conditions of ore treatment have greatly altered ; 
much more ore is now smelted than was formerly the case. 
Very few silver mines are now being worked whori' the 
pan-amalgamation process is in use. In the honanr.a 
days of tho ComstooK (when th(‘ famously rich ores of the 
Consolidated Virginia and California were being worked 
by pan-amalgamation) tho loss of mercury j>er ton of ore 
was about 7 lb., and naturally. Immense quantities were 
used. In working gold ores, by the ordinary milling 
process of tho present, the loss of mercury is small; it 
IS used, retorted, condensed, and used over again; so 
that oven large mills require only a few extra Hanks eacli 
year. In some mines, no mercury at all is used. Many 
other mines ship their i»res. carrying gold and other 
metals direct to the amoltors, having no reduction works 
of their own. 

The grade of cinnabar ore, now being worked in Cali¬ 
fornia, is much lower than formerly; seemingly, the high 
grade ore dejiomtB have btH.m exhausted, except where 
small bunches are occasionally found. Many mines arc 
now worlung on ore carrying 0*6 per cent, of metal. The 
Texas mines have ore up to 2*6 per cent., and are doing 
well. [T.R.] 

ArUp)iony industry of America. Eng. and Mining J., 
Jan. 6, 1000. 

Ths principal source of antimony in the United States is 
tho hard lead obtained by tlio desilverising oonijianies. 
Since its principal utility lies in ite combination with lea<l 
in bearing and type-metals, the antimony itself is rarely 
separated from antimonial lead. Whereas hard load was 
formerly discounted, as being suitable only fur the roughest 
ptirpoees, it now commands a premium.’ 

Ine output of hard, or antimonial lead in tho United 
States during 1906 was 11,037 short tons, of which total 
about 3,000 tons must be assigned to foreign sources. 
Estimating the average oontent«-at 23 per cent., tho total 
output contained 2,538 short tons of antimony.' 

Iwpoiits of ore in which antlmonv constitutes the chief 
value are not rare in the United States, but, as a rule, 
they are too remote from transportation and* have never 
been profitable. C^.B.] 

V - 

Pig4ron and Zinc prod^iction of Upper BUeoia. Bd. of 
Trade J.. Jan. 26, IBOik 

** Nbue Hamburglsobe Bdrsen-HaUfi publiahee the 
foUowlBg ftatUtlGa of the production of pig-lroa itt.^|7pM 
Sfioilai tistied by the AisMlation ol Bncm mid 



1904. 

1906. 

Foundry pia . 

Bessemer f>lg. 

Thomna pia. 

Steel and splegcl iron. 

Puddle iron . .4. 

Metric tons. 
79,229 
64,438 
241,669 
83,761 
364.910 

Metric tons. 
94.360 
47,642 
! 268,574 

i 98,112 
362.884 

Tolftl.. 

824.007 

861,012 


The production of zinc in Upper Silesia amounted* in- 
]tK}.5, to 129,91(1 tons, as cmnpai'cd with 126,498 toxtf in 
1904. [T.B.3 

Chromium and Tungsten rf*c. U.S. Customs Decision* 
Doc. 9, 1906. 

Mictallic chromium and tungsten are dutiable by 
similitude U) ferro-inangauese at 4 «dols. per ton, under 
paragraph 122 of (be tariff. The same decision was reaoh^ 
in the case of nietaliic mauganese, ntoIybdemte,and metalUo 
roolybdonum, the ast^si^ment of duty in all oases as 
‘‘motals imwrought ” under paragraph 183 being over¬ 
ruled, on the ground that iron was present in smali^tluanU- 
ties, and that the metals in question were not capable of 
being wrought.—U. W. M. 

Iron Oxide. U.K. Customs Decision, Dec. 11, 1905. 

Tub I'reasury Department.ha» ordered an appeal to the- 
UniUsd States Circuit from the decision of the Board of 
General Appraisers, holding that hematite df red oxide of 
iron is dutiable at 40 cents per ton as “iron ore/* under 
paragraph 121 of tho tariff. The I^partmimt adheres 
to tho original assessmont of duty at 30 per cent, nd 
valorem, as a “ pigment or colour ” under paragraph 
68 —U. W. M. 


Knqusu Pats^ts. 


Sled: Manufacture of ——. V. Delays, 
Eng. Pat. 28,670, Deo. 28, 1904. 


At the cud of each ojxiration the whole contents of ^b5- 
furnaco ore run out so as to separate the steel from ttO - 
sooria, after which a portion of the steel is re-in^duqid 
srhile still liquid, either alone or after Imving been miabd 
with fresh pig iron. The arrangement facilitates the m a bl^ ' 
of a constant quantity of ingots at each oastif^^ lnt' 
remainder of tho ohar^ being w-introduci^ so a* to wwBi 
part of a subsequent casti^.—J. H. 0. ' 


Sted; Manufacture of —R. A. Hadfisld* 

Eng. Pat. 16,385, Aug. 11, 1906. Under Infc OlNm, 
Aug. 18, 1904. ;■ 

SsB U.S. Pat. 786,661 <dil903 ; thia J.* 1906, eT?.— 
JSMivtinti aoHd Poriidca fmn ^eaehii^f md 4\ 


iierefgr*. A. P. S. 
add 

■ 'I’P' . 1 , ■ . ■ 


QoUtm. 

So*.'; : 
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itot. 


other Subetances of different epeeifie gravUiee ; 
Matthirua for the concentration of —(t. F. Wynne, 
HMgwyn Minera, Denbigh. Eng. Pat. 1697, Jan. 28, 

im 

• Su Er. Pat. 364,740 of 1906; thia J., 1905,1114.—T. F. 11. 

JPrecioue Metals ,■ Extraction of — from their Ores- 
W. H. James, Beciford. Eng. Pat. 27,977, Dec. 21, 
1904. ® 

BsoMptB, preferably in aqueous solution, together with 
•MO. oxidising agent, is employed^under pressure to dissolve 
the gold; the excess of bromine is subsequently I'ocoverod 
by evaporation under reduced pressure.—J. H. C. 

■Ores; Treatment of Auriferous refractory or hast -. 

A. Hollason, Long Eaton, Derby. Eng. Pat. 2286, 
Fob. 6, 1906. 

ores are fused or heated with nitrogenous substances 
'{horn cuttings, Ac.) in a muffle fumaee, excluding the eir 
.as much as possible, whereby the gold is reduced tri melal, 
'whieh remains unaffected whilst the foreign substances 
present ore removed by subsequent manipulations. 

-,1. H. C. 

~Silmring and Polishing Oomposilwn. W. Biilstcrh, 
Winterthur, Switzerland. Eng. Pat. 831^, April 19, 


Meted; Method of anrualing —. W. R. Eaohes, 

Beading, Pa., .Amgnor to J. T. Williams, Easton, Pa. 
TJ.S, Pat. 808,911, Jan. 2, 1600. 

I’m metal is introduced into a molten mixture ^f an 
ilkoli carbonate (1 part) and sodium chloride (3 parts), 
and after removal from the bath, is ^owly cooled. Accord¬ 
ing to one claim, the annealing mixture consists of an 
alkali carbonate and two different alkali chlorides.—A. 8. 

Steam from Hot Slag; Apparatus for generating —. 
G. Mitchell, Los Angeles, Cal. U.S. Pats. 809,123 
and 809,204, Jan. 2, 1900. 

Sbb Eng. Pat. 2796 of 1906 ; this J., 1906,1176.—T. P. B. 

Fbknch Patbnts. , 

[Ocdd] Ores; Apparoi'us for grinding or erushingt 

washing and separating -. R. Stanley. Fr. Pat. 

357,771, Sept. 8, 1906. Under Int. Cony., Nov. 10, 
1904. 

Skb Eng. Pat. 24,380 of 1904 j this J., 1906,1113.—T. F. B. 

Purnaces for Burning and Calcining ‘Mineral and other 
BriqueUes. F. J. Bergendal. Fr. Pat. 367,042, 
Sept. 11, 1905. Under Int. Conv., Feb, 28, 1906. 

.See Eng. Pat, 6388 of 1905; this J., 1906, 968.—T. F. B. 


• SEsFr. Pat. 366,618of 1906; this J., 1905,1239.—T. F. B. 

United States Patent.s. 

.Purnaee; Boasting -. F. E. Morey, Chicago, 111. 

U.S. Pat. 808,293, D<c. 20, 1905, 

I'M furnace has a Berios of superimposod hearths, and a 

• oentr^ hollow rabble shaft having iiollow arms operating 
in the several hearths, A cooling medium is cireuia.led 
m the shaft through an inlet pipe and a return pipe, and 
branches or distrinutlbg pipes are confined in the hollow 

.ams for convoying the cooling medium from the return 
pipe through the arms, and back to the return pipie in the 
shaft. Means are provided for effecting circulation of the 
cooling medium through the pijies and branchas, vertically 
to seriesgmd “ radially consecutively through a multiple.'’ 
Structural memliors located within the hearths, and 
spaced from the furnace walls, support the hollow arms, 
and are cooled b,v branches from the pijies carrying the 
cooling medium.—E. S. 

■Ores; Process of roasting -,. H. Haas, San Francisco, 

Cal. U.S. Pat. 808,361. Dec. 26, 1906. 

Obes ore roasted preparatory to smelting, bv sintering 
-a mixture of them with a suitable flux, the mixture being 
suMrated, after heating to “ the point of ignition of tho 
Sulphur or other motalloicls,” to an evenly distributed 
light blast of air, continued only long enough to expel and 
<oxldi»e “ the more easily separable metalloid molecules. ’ 
"the heat meanwhile being kept below tho smelting temi>era- 
ture. When this process is completed, tho supply of air 
is increased, and is then diminished “ as the amount of 
^phur and other metalloids remaining to bo oxidised 
•«deozeaaes,'’>->E. S. 


Orta and other i^ubatancea; Jt'urnacea for roaating, 

reaulphuriaing or drying -. A. V. Leggo. Fr. 

Pat. 367,661, Sept. V2, 

The furnace romprisits a series of horizontal fixed heartha 
on which the ore is spread. Hollow vortical shafts extend 
upwards through the hearths and arc provided with hollow 
arms, which, when the shafts are rotated, agitate the ore. 
Each hearth is furnished with a fire-grate to which hot 
air is supplied, and a further supply of air for tho oxidation 
of the ore is provided through the hollow shafts and anns. 
Tho hot products of combustion mingled with volatilo 
products from tho ore pass into a dust chamber whore 
condensable substances and entrained particles of ore are 
dofwsited, and thence through Hues to tho chimney. If 
desired, the furnace chamber may bo closed, and the pro¬ 
ducts of combustion from the fire-grates and the volatile 
)jroducts from the ore discharged throuch separate 
Hues.—A. S. 

Tantalum ; Vroceaa for hardening aoft metallic ——. 
Siemens und Halske Akt.-des. Fr. Pat. 357,714, 
Sept. 14, 11)06. Under Int. Conv., Oct. 13, 1004. 

Soft metallic tantalum is hardened by incorporating with 
it a certain small quantity of another element such as 
oxygen, hydrogen, carbon, silicon, boron, aluminium, 
titanium or tin.—A. S. 

BriqueUea of any Materials ; Proeeaa for the Manufacture 

of Hard and (Jompact -. L. Weiss, Fr. Pat. 357,801, 

Sept. 16, 1906. 11.. page 116. 

Xl.~ELECTRO-€HEMISTRY AMD 
ELBCTRO-BfETALLURGY. 


and MetaUiferoua Sands ; Method of applying heat 

f^ the treatment of -. W. J. Jackson, San Ft anclBco, 

Cal. U.S. Pat. 808.764, Jan. 2, 1906. 

The claim is -for the addition to oroa or matalliforoiis 
-eanda, of a toitable exotiicrmic niaterial, e.g., quicklime, 
• capable of developing heat when the aqueoiia aolution of 
the extracting i^nt is applied thereto.—A. S. 


-Ores Icontaining Uranium and Vanadium]: Process of 

treating - J. H. Haynea and W. D. Engle, 

Aasignora to the Dolores Refining Co., Denver, Colo. 
D.a Pat. 808,839, Jon. 2, 1908. 

Trai ore la crushed, boiled with a? solution of alkali oar- 
bonatA, the solution run off, and tho uranium and vana- 
■ dinni Mparated—the first by precipitation as sodium 
nnaate by sodium hydroxide, and toe second as osloiam 
^vana^ Slaked lime.—A. 8. ' i 


{Continued from page 80.) 

( A. )—ELECTRO-CHEMISTRY. 

Carbonic Acid; ElecirUylic reduction of -. R. 

Ehronfeld. Ber., 1906, 88, 4138—4143. 

When ammoniaoal ammonium carbonate solution 
(bOOgrms. of ammonium carbonate dissolved to3200o.c. of 
water, and 880 o.o. of ammonia of sp. gr. 0-910 added) is 
electrolysed, the anode being of platinum and the oath^e 
(to an toner porous cell) of amalgamated zinc, formic acid 
is found in the cathode-liquid. In the electrolysis for^ 
12 hours of 300 o.o. of the liquid, with a voltage of 6 to 9 
and a ourrent-denaity of 0-013 to 0-084 ampire per 
siL cm., amounts of formic acid varying from 0-1381 to 
0-2992 ^m. were obtained. Cathodea of iron, nickel, 
copper, lead, or platinum gave no reduction, nor was any 
Serbia amount of formic acid produced whm the electro¬ 
lyte waa diluted 5- or lO-fold. Sodium oaihonats, sdona 




9«».ll,U0Si3 Cl. g|.-.mjKt!»0.CB 3A TOY *. .1#: 

m .■■■^' ■ ■‘" I ■ ■ —^--r. 


or mixed with hydroxide, when substituted for Ammonium 
OArbonato was not reduced; nor was ammonium car¬ 
bonate alone. Cdhn and Jahn, who obtained formic acid 
Coring the electrolysis of a solution of potassium sulphate 
in a celh through the cathode-compartment of which a . 
wtream ck carbon dioxide was passed concluded that the 
H(X)s ion was reduced ; these exiierimente seem to 
indicate that the NH:«CC^ ion is equally susceptible of 
reduction.— J. T. D. 

JRxAating Anod^ a7«i Mf.rcury CcUhode ; Use of —- in 
£leelrO‘An<dy«is. L. G. KoUock and £. F. Smith. 
XXIII., page 138. 

Antimony; Rapid deposition of - hy Electrolysis. 

J. Langness and E. F. Smith. XXIIl., page 139. 

Oarbon; Pondered -. U.S. Customs Decision, Nov. 

3, 1905. 

PoWDBERn carbon intended for use in making ©loctrie dry 
batteries is dutiable at 35 per cent., ad valorem, under 
paragraph 97 of the tariff, as an “ article com(K>8od of 
carbon.’^ The claims of the imnortor that it was dutiable 
at 20 per cent., ad valorem, rmaer section 0, as a “ manu¬ 
factured article ummumerated,” or at 25 per cent., ad 
valore^n, as " block,” und<*r paragraph 47/or as “coal,” 
under paragraph 415, were dl overruled.—R. W. M. 

Enoj.ish Patknts. 

Incandescence Bodies for Electric Light; Manufacture 

of {Tantaliirn\ -. Incandescence oodits of Tungsten, 

Molybdenum or aimUar Metals; Manufacture of 

\_Eled.ric(d] Glow Lamps u'itk -. Siemens and 

Halske, A.-G. Eng. Pats. 23,097 and 23,098, Nov. 
10, 1905. II., page 116. 

IfWandescerU Lamps; Manufacture of light emitting 

Bodies for Elcclr%c -. H. Kuzel. Eng. Pat. 28,514, 

Dec. 22, 1904. II., page 115. 

Electric Storage Battery Negative Pole Plates. A. J. 
Boult, London. Prom E. VV. Smith, Philaflolphia, 
U.S.A. Eng. Pat. 839, Jan. 10, 1905. 

The active mass of the negative electrode consists of a 
mixture of inert material (1 to 5 per cent, by weight) and 
very porous load o.xide, or other lead (uimpoimd (99 to 95 
per cent.) of considerably lower spoclfio gravity than 
commercial load oxide. Tliis active material completely 
fills the cavities in the box-like gria which forms the 
aupport. The object of using such material is that its 
|>orous and open character enables it to expand within 
itself without increasing its total bulk, or causing a state 
of substantial compression. 

Roasted lead oarboiiate, hydrated lead oxide, or tlioir 
mixtures with lead oxide are quoted as suitable com¬ 
pounds and finelv divided lampblack is a satisfactory 
Inert material.—li. S. H. 

Electrolysing Apparatus [Bleaching liquors], E. L. 

Thorp, Nottingham. Eng. Pat. 26,839, Nov. 28, 1904. 
T;^ invention roiatoa to apparatus for electrolysing 
briim solutions for the production of bleaching liquors. 
The intermediate electrodes divide the eleotrmytio ooU 
into compartments, which in effect are separate cells. 
The electrolyte enters at one end at the top, and circulates 
downwards and upwards to the other end; or it may enter 
at one side of each and all the compartments, and 'be dis¬ 
charged from the opposite side. The electrodes are 
formoil of a practically fiat sheet of platinum or platino- 
iridium, haVi^ active sections on one side for the liberation 
of one gas, and altematinff with active sections on the 
other side for the liberation of a second gas. These 
seotionB are obtained by cementing insulating strips 
idtemately on opposite sides of the el^trodes, the strips 
Overlapping slightly and forming narrow neutral or non- 
active portions. Modifications aie described in whi<m 
the neutral portions are slightly bent, so that the in- 
anlating strips Ue flush with the active suiiaeos, or each* 
{date may be divided into alternate active squares. In : 
• further modification^ Jioriaikitel narrow atrips of 
matelmleoton each slae, and are lentrated by nanow 
werttealiaantetiiig atripa>^ Kv ' 


Nitrogen; MeBkod of and Apparatus for afsefr^oBy 
oxidising atmospheric —>—. H. H. Lake, LowM. 
From D. Helbig, Rome. Eng. Pat 3346, F^. l?v 1908. 

Six Ft. Pat. 362,090 of 1905; this J., 1905, 89(k--T.f,B. 

Ukitsu Statbs Patbnt. 

Electrolytic Process ; , Method of producing Gtretdofiail 
in K. Koller, Vienna, and P. Aakenaey, Nukam- 

berg. U.S. Pat. 809,116, Jan. 2. 1906. 

Seb Eng. Pat. 23,151 of 1903; this J., 1904, |4.—T.F.B. 

Frrnch 'Patbnts. 

Electrodes of Secondary Batteries; Impts. »a — . H. II. 

Levyher. Fr. Pat 360,332, Nov. 22, 1904. 

This invention relates to the peroxidation of plates of 
nickel for uso as electrodes. The plate of nickel, previou^ 
rendered porous, is used as anode in a concentrated solution 
of the double nitrate of nickel and ^ammonium or 
other alkali base. A similar plate is used as the 
cathode and the temperature of the bath is main* 
taiood near to its boiling point. Tffb current-deaid^ 
is between 0*5 and 1 ampere per su. dom. anode 
surface, and the difference of j>oteutiai between the ter- 
uiinalfi about 2 volts. As an olectrodo, such a peroxidised 
plate possesses the following advantages: it exerte a 
relatively fuehte resistance; the distribution of current 
is very regular ; its durability is considerable ; ite speoifio 
{!ai)acity. referred to unit of mass, is very great.—B. N. 

Vanadium and its Compounds; EmployrMnt of ——, 
in Accumulators. M. M. J. Bouffort. Fr. Pat. 357,801;a 
Aug. 2, 1906. 

Lbai> iti Accumulators is replaced entirely or partly by 
vanadium, in tlic form of an alloy, mixture, or oxid^ 

The sulphunc acid m accumulators may also be rediaoed 
by tho uxy-acids of vanadium or tlicir salts.—B. N. 

Filaments for Electric Incandescent^ Lamps; s Afoaa- 

facture of -. Deutsche Gasglubjicht Akti-Qae. 

(Auer Ges.). Fr. Pat. 357,842, Sept. 18, 1905. n«» 
page IIG. 

Tungsten Filaments; Electric Incandescence Lamps ipUh 

-. Deutsche Uaagitihlicbt Akt.-Qes. fAuer Oes.), 

Fr. fat. S67,H(W. Sopt. 1», 1906. U., page 118. 

Water and Juice.) Irom Mineral, Animd and Fepetoife 

Suistancea ; Cmtinmua proceaa for ejetraetinf - hg 

Kleetro-oamoaia. Farbwerko vorm. Meiater, Luoioa man 
Bruning. n’t. Pat. 360,328. Not. 21, 1804. 

Sb* Bug. Pat. 24,070 of 1904; thia J., 1906,1073.—T.iT. A 

IFofer / Electrical method of purifying -. lb, B!Wo« 

trio Water Purifying and Filter Co. Ft. Pat. 387(870. 
Sept. 12, 1906. 

She tl.S. Pat. 781,044 of 1904; this J., 1904,676.—W. P. & 
(B.)—Ei^ECTRO-METALLUKOY. 

Tin ; Electrolytic depoailion of avongy -. ’ D. Tout- 

moai. Comptea rend., 1906, 148, 86. 

In a bath compoaed of water, 50 part*; atannona ehlotida, 

10 parte; hydrochloric acid, 1 port were arranged two tin 
anodea and a copper, cathode, oonniating of a mo. 30 
diameter, rotating on an axia above the lurfaea ol tiw 
liquid, and furniahed with rokea for atripplng from it aaA, 
oolleoting the apongy tin depoaited. and at the aame ttnii- 
depolariaing the auneoe of the diao. The liquor «id watll.. 
inga from the tin are evaporated to tho Moaity of tha-. 
original electrolyte, and returned to the oath. ITOllA 
current of 40 amptree at 3 volta.. 76 grma. Of tin arm* , 
obtained in an hour, or at the rate of " 880 ” gnai net hqMiP, 
power-hour. (The oaloulated quantitiee are “88”;4li8t . 

'* 440 " reapootively.)—r. T. D. ' :"?h: ' • 

EitoiUSH PmM*. 

MHtA* or AUoya fne from CaAtm,- 
tnanpfaUurt of —. 'Q. Pttil. >:OlMp,;. 

8881, April Mr 4906.. 

i«. . ioU) 'tun. .tipenAtanA^ 
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‘ou Xn,-FATTy OILS, lAji, WAXES, ft SOAP. 


IVcb, 15, l«e5< 


tb« reduction of the metallic oxides is effected in the 
presence of a suitable pro^rtion of silica and carbon, 
wi^ the production of metaUic silicides. The second stage 
of the process consists in using these silicides to reduce a 
further quantity of metallio oxide, the silicon being 
eliminated and a metal free from carbon obtained. The 
latter part of the process can either be carried out on the 
chattel furnace of the author (see Pr. Pat. 342,101 of 
1904; this J., 1904. 904), the oxide being introduced 
on to the surface of the molten Bili(!ide; or an arc furnace 
may be employed with electrodes of cast silicide.—R. S. H. 

United States Patent. 

El€CirodtpO€ition of Mdah ; Apparatus for the. agitation 

of df^uiio'na used in -. W. Wood and B. Oaks- 

ford, London, Assignors to W. Canning and Co., Birining- 
ham. U.S. Pat. 808,798, Jan. 2, 1000. 

See Eng. Pat. 2001 of 190r>; tide J., 1905, 1110.—T. F. B. 

XIL—FATTY OILS, FATS, WAXES, 

* AND SOAP. 

{Continued from page 81.) 

Oils and Fats; Charaei^'ristics of ei’rtain foreign - 

A. Schroedor. Arch. Pharrn., 1905, 243, (>28—040. 

In determining th(? amount of glycerol in the different 
fats examined, the author used the acetin method and (ho 
recent direct method of Shukoff and Sohestakoff (thin .1,. 
1906, 294), the latter yielding the higher rewnltM. The 
indicator, AlkaU Blue OB, recommended by do Ncgvl and 
^Fabris, was iistnl in place of phcnoI[>hthalcin m tlic 
determination of the saponifh'atiou values of the darker 
coloured oils. 'J’he Reichert.Wollny method was om}iloycd 
in determining the amount of volatile fatty acids, and 
Hehner’s original method for the insoluble fatly acids, 
whilst tho acetyl value was determined by l^^wkowitscli s 
method. In the examination of the liberated fatty hcuIh, 
Famst^^er’s mothqd fthis J., 1898, 804) was used tor 
sei^ating the saturated from the unsatnrated acids, and 
Heints^s method of fraclional precipitation for the turther 
separation of the saturated acids. 

Oil from the. Seeds of Lepidadenia M'ighiiana Nees ~ 
Tangkallak fat.-^'HiiiH tree, which is usually described as 
Litscea achifera, lit., Cylicodaphne sebifera, BL, or Tetrau- 
ihera calophylla, Miq. in ohlor works, is indigenous 
to Java; but is now found also in the neighbouring islands. 
The seeds extracted by the author with petroleum spirit 
yielded 61 per cent, of a hard, nearly white fat, solidifying 
at about 27^ C., and possessing no characteristic taste or 
■mell.^ It gave tho following values:—M. jit.. 4()*2 C. ; 
spec. grav. at 41‘’’ C., 0*8734 ; saponitication value, 208*2; 
iodine value, 2*28; Reichert Meissl value, 1*47; Hehner 
value, 76*06; acid value, 3*35; glycerol, 13*03 per cent.; 
and unsaponiliable matter, 1*44 per cent. It was judged 
to have the following comjiOHjtion Laurin, 95*96 \wr cent, 
cent.; olein, 2*0 per cent.; free fatty acids, 1*67 per cent. ; 
and unaaponitiable matter (which gave the phytostero 
reaction), 1*44 per cent. 

OU from the Seeds of Stryeknos Nux Vomica. —The 
author's results are very similar to those obtained by 
Harvey and Wilkie (this J., 1906, 718)Saponillcation 
value, 160; iodine value, 64 2; Reiohert-Moissl value, 
1*76; Hehner value, 94*86; acid value, 27*4; acetyl 
value, 42*23; glycerol, 8*67 per cent.; and unsaponihabto 
matter, 16*93 per cent. 'J’he amount of oil extracted bv 
means ether from tJio seeds was 4*2 per cent, it was 
deep green in colour, ffuores(‘ent, and had an extremely 


bitter taste. Solid glycerides sepwated ouf at the 
ordinary temperature, but the fat did not liquefy oom> 
pietely until C. was reached. The speoiffo gravity at 
20^" C. was 0*8826. The average of all the results obtained 
were the following for strychnos oil, viz., 16*93 ^ 
cent, of unsaponinable matter, 8*6 per cent, of s<^ 
glycerides, 74*47 per cent, of olein (with which were 
cfidculated the volatile acids), and 13*79 per cent, of free 
fatty acids (calculated as oleic acid). Arachidic and pal« 
mitio acids were identified in the solid fatty acids. The 
unsaponifiable matter contained phytosterol, a substance 
resembling coldphony, and 3*18 per cent, of strychnine and 
brucine. The oil, after removal of the alkaloids, had a 
saponification value of 166*2 and an iodine value of 69*4. 

Oil from the Seeds of ffeiea Brasiliensis—Oil from Seed 
of Para Rubber Tree. —Tlie seeds examined by the author 
yielded 27*5 ]>cr cout, of a idcar light yellow oil on extraction 
W'ltli jictroleum spirit. The Inilk of the seeds, however, on 
extraction with ether gave 24*3 y>er cent, of a deep green 
semi'Solid oil, which became completely fluid at about 
2tV’ C., but at 21° C. yielded a deposit solid glycerides. 
It gave the following values:—Sj>ecifio gravity at 20° C.,. 
0*9293; .saponification value. 198*23; iodine value of 
oil extracted with petroleum spirit, 127*9 ; iodine value of 
oil extracted with other, 117*49; Hehner value, 96*06; 
acid value, 67*4; acetyl value, 27*9; glycerol. 9*49 per 
cent.; and unsajKtniliable mutter, 0*705 per cent. Vola* 
tile fatty acids were absent. The insoluble fatty acids 
solidified to a butter-like mass at 15° C.. and had a meau 
molecular equivalent of 293*3 and an iodine value of 127*20. 
They were found to contain stearii; ami palmitic acids. 

Oil frenn the Root of Pdygeda Senega,' L .—10 kilos, 
of the root extracted by Geho and Co. yielded 4*66 per 
cent, of a thick deep brown oil with a bland taste and 
shghtly rancid odour. It was readily soluble in ether, 
chloroform, benzene, acefone, and carbon bisulphide, 
with more difliculty in alcohol and xylene, and left 'a 
portion comjilelely insoluble in petroleum spirit. It hod 
the following values :—Sp. gr. at 18 ’ U, 0*9610 ; saponi* 
iication value, 193*61 ; iodine value, 82*06; iodine value 
after separation of imsaponifiablo matter, 78*61; Keiobert- 
Meissl value, 6*43; Hehner value, 86*8; acid value, 
37*9; acetyl value, 44*46; glycerol, 8*3 per cent.; and 
unsapomtiable matter, 12*78 j)cr cent. 

The unsaponifiable matter was found to consist, in the 
main, of resinous substances remaining imdissolved on 
treating tho oil with i>etroleura spirit. The sm)arated 
oil was clear and of a brownisli.yellow colour. Salicylic 
acid separated from the distillea volatile fatty acids on 
standing. 'J’he insoluble fatty acids were separated by 
Farnsteiners method into saturated and unsaturated 
acids. The latter had an iodine value of 82*4, and there* 

, fore were judged to contain no more highly unsaturated 
acid than oleic acid, the presence of which was confirmed 
by tho elaidin test. The saturated fatty acids melted at 
62° C., and. after repeated crystaUisatiun at 61° C. The 
presence of palmitic acid was proved, and the oil was 
calculated to have the following com()OBition :—UnsaponU 
fiablo constituents, 12*78; palmitin, 7*93; and olein, 
79*29 per cent., the latter including the volatile fatty acids 
and the free fatly acids, calculated as oleic acid.—C. A. M, 

Fals: CluxraeXcrtstics of certain Animal -. C, 

Schneider and S. Blumenfeld. Chom.-Zeit, 1906,. 

80, 63—64. 

The methods of determining the different ooustants of 
thi.n^ fats were those ordinoniy employed, Lewkowitsch'a 
method being used for the determination of the acetyl 
value. The allowing results were obtained;— 


Fats. 


r*ti. 

Sp. BI. 

Kefractometer 

Add 

Saponification 

Iodine value 

Hehner 

.Reichert-Melss) 


reading. 

value. 

value. 

(HUbl.) 

value. 

value. 

Vlkare seal. FAoca toRda 

0*9321 

0*9l80 

0*9324 

0*913S 

0*9222 

0*9248 

87 at 20' 0. 

0*48 

188*6 

191*86 

06*6 

1*65 

PorpolBe. Phocsena eommwda 
Coot, Fuliea aim . 

82*7 at 25* 0. 
62*9 at 26' C. 
01*6 at 20' C. 
70 at 20* C. 

1*08' 

1*2 ^ 
1*06 

189*0 

824*8 

192*9 

198*8 

111*2 

87*18 

96*8 

86*6 

96-2 

0*99 

42*1 

0*85 

Lrax, jMtM europmu — 
WUMou, Oma koMolU, b^y 

0*81 

191*2 

190*22 

76*26 
110*9 ' 

96*7 

^06*77 

0*13 

0*48 

M .. 


S4.» at 80* C, 

3*84 

198*8 

64-89 

95*4 

0*12 

$nto, lad^ tkt . 


46*2 at 46* C. 

80*8 at so* 0. 


193*8 

60-88 

96*8 



30*6 

, JM-O , 

80*7 

94*6 

0*83 

•-- ' 

.- 

-lA— 



. . 
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Fatty Acidi. 


TlkMre seal, Phcca fMida ... 

Porpoise, Pkoeaina communis 

Cool, FuUea atra . 

(?ran«, Grus cincrsa . 

Lynx. Xynx suropwus . i 

Glutton. Gtdo boreaits. body at 

Ditto, kidney fat . 

Bear, Ursa aretos . 


Fattjf Aeidi. 


8p. BT. 

at 15^ C. 


0>0172 

0'9121 
0-9161 
0-9005 
0*9412 
0-0118 

0-0347 


Befractomete; 

reading. 


74*1 at 20” C. 


64-3 

44-7 

40-8 

63-0 

31-0 

31-7 

43-0 


at 26” C. 
at 86” 0. 
at 30” C. 
at 36” C. 
at 46“ 0. 
at 46“ C. 
at 40“ C. 


Melting 

point. 


“C. 

14-0 


88 -6—34-6 
31-0 
• d5<6 

40—41 
40—41 
87-6 


B<^idUloatton 

point. 


•C. 

18—14 

18—14 

16-0 

30-6 

29-3 

86-0 

37-6 

36-1 


Keutraliaation 

value. 


IOS‘0 

m-0 

207- 0 

201-0 

202- 7 

203- 4 

208- 8 
208-0 


Iodine 

value. 


106-3 

201-8 

120-0 

84-8 

78-6 

111-8 

66-6 

62-8 

76-5 


ii»' 


AoettI 

value. 


4-66 

7 - 67 

8 - 0 


With regard to tlioHC reaitlta* the autlior puints out that 
tho iodine value of the fat of the lynx ia the highest yot 
recorded for the Lite of torrestial t>easts of prey. 

—C. A. M. 

Burin Fai. J. Lewkowitecli. Ana]}^!., 1906, 31, 2—3. 

A NaMPi.iC of fat from l*erak, marked “ Minyak aurin,” 
probably derived from socids of a 8^>ecies of Palaquium, 
gave the following resuite aftc^r filtration-Free fatty 
acids, 43-2 por cent; sp. gr. (00V69°) 0-iK)21; solidification 
commeucoH, 48-9® t’., and is ooinplotc at 43-9* C.; m.pt., 
56-1® 0. { saponification value, 179-5; unsaponifiable 
matter, 4-54 per cent. ; iotUno value, 42*31 jH^r cent. ; 
R(sichert-WoIIny value, per cent. The fatty acids, 
which consisted mainly of stearic and oleic tunds. had a 
solidifying pojnt of 59-1^ (•., mean mol. wt., 284-9, and 
contained 58-2 |>or cent, of sf-oario acid (m.pt. 67*8 C.). 
The fat would scorn to bo iisidul as a raw material in tho 
candle industry on a(!Count of ite high percentage of stearic 
acid, nttliougli the rather high amount of misaponifiahle 
matter might militate against this; this latlx»r, however, 
is possibly due to faulty preparation. Tho fat differs 
considerably from tliat of Palaquium ohlongifolium, 
described by l)e Jongb ami Troinp. The retention of ite 
native name “ Surin fat ” is suggested, at any rate until 
ite true source is known.—T. F. B. 

Frbncu Patknt. 

Soap Solution ; Apparatus for cooling -. Krefelder 

ISeifenfabrik, {Stockhausen and Traiser. Fr. Pat. 357,637, 
Keptn n, 190.5. 

Thb apparatus consiste of a cylindrioal vossel with a conical 
bottom and Biirrouudod by a jacket, in which the refrigor- 
atijig liquid circulates. A small tube, also filled with 
refrigerating liquid, passes flown the centre of the vessel, 
and aronna this tube is fitted a helical mixing ilevice. 
An opening nt the bottom ot tho vessel is providt-tl for 
tho removal of the soap.—W. P. S. 

XU1.-PIGMENTS, PAWM; RESINS. 
VARNISHES; INDIA-RUBBER, Bte 

(Coniinved from jnge 83.) 

(^.)—PIOMRNTS. PAINTS. 

Colour Lakes, Contribution to the theory of Ityeing. 

W. Blitz and K. Utesuher. V., page 118. 

EnoUSH l-ATSNT. 

Cidouring Mutters \Carantcl Jiurate]; Pruduets or Com- 

^trnds apfdieable. as -. T. D. I.ielileiiHtt'in. Eng. 

Pat. 28,M7, lliv. 28. 1904. XVI., see next page, 

e: 

FnUNCH PaTRN|8. 

Lakes [from A so Dyestuff s\; Vre^urdmu of —Ear- 
benfabi. Tom. f. Bayer und Go. Er. Pat. 807,858, 
Sept. 19, 1905. Under lat. Cony., May 26, 1905. 
LakUm are prepared in thV usual manner from the azo 
adratuffs produced by combining diazotised wi-aitro-p- 
tmuiiMne erith )3-naphthol. they are dlatinguSahed from 
145ae prepaMd from p-Nitran^e fted to ttat they are 


insoluble in oil. They are red in colour, and are stated 
to be very fast to light.—T. F. B. 

Pigment for Printing Inks and method of malang same, 
1*. Fireman. Fr. Pat. 357,912, Sept. 21, 1905. Under 
lut. Gonv., .Tan. 19, 1906. 

Sun U.B. Pat. 802,928 of 1906 ; this J., Ifi05,1180.—T.F.B. 


{V.) -INDIA-RUBBER, Etc. 

RubberNew Method of .inedysie of Raw -. R, 

aOitmar. XXIII., page 189. 

Esoltsii Patbst. 

Hides Trcalment of -, owi Manufacture of Tyree or 

Tyre Cove-rs therefrom. R. Withey. Eng. Pat. 8514, 
April 20, 1906. XIV., see next page. 

Frunoh Patrst. 

Rubber t B’osif] ; Process for the Regeneration of — — ■ 
A. Ducasble. I'r. Pat. 367,786, Aug. 22, 1906. 

Rubber waste (vuloanisod) is groufld to an impalpable 
powder, and mixed with a solution of raw Para rubber. 
Prom the paste or masiio thus obtained, the solvent is 
allowed to evaporate olf without tho application of heat. 


XIV.—TANNING, LEATHER. GLUE, SEES. 

(Continued from page 88.) 

Gelatin spontaneously render^ insoluble in iarknese ; 

Conwasitioa of Richromaled -. A. I<. Lumiir# ana 

A. Siiycwotz. Bull. Sou. Chim., 1906, 85, 14—16. 
CiJSLATiK was iiumorsed in a 3 i»r cent, solution (rf 
{x>tassium bieliromate, and then placed in a dark chamber 
(o) ot the ordinary lemiieroturB and (6) at 120“ C., until 
it could bo submitted to treatment with water at 80- C. 
without melting. In the first case the gelatto became 
insoluble after 4) montlis, when it was oolourioss, and 
contained 1-15 por cent, of chromic oxide, none of wUoh 
could be extractod by ammonia; on the other hand, 
tho geiatitt kept at 120° 0. became tosolnbla after Six 
days, and bad tho samn appearance as if It had been kept 
in the light; it contained 20-59 per cent, of ohrnmio 
oxide and 2-72 jier cent, of the ohromio acid radlmdi 
this wlatin became disintegrated by boiling water thou^ 
not dissolved, being reduced to particles so dne as to ]lUl 
through a filter. The gelatin treated at the oidinaty 
temperature did not completely resist the aotlon Or 
boiling «-ator. (Sec this J., 1905, 1125.)— T. F. B. 

" t'oamine." U.8. CusfRms Deotaion. 

FoAMiBig, an extract obtained from the horse chestnut by 
boiling with canstio soda solution, was classified for duty 
at 26 per cent, ad valorem as a “ chomioal camixfhnd.” 
The importers claimed it to be a " drug advaneed m vuliie 
or oonaition," and houw dutiable at leant per lb. and 
10 pet cent, ad valorem. “The Board of Uenerpl Apundsatu 
di^osed of this ebtira by ruling that the- horse oliefkuit 
is not a drug, And expressed the view ttat She foaaiMAh 
duMeUe as a “manufactured article np«numi weiuy 
under seotian 6 of the tariff.— R. W-U. 
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1 ".SjcAd" Glue. U.S. Custom* Decision, Nov. IS, 1906. | 

ks trUcle invoiced om Siohel coneisting of water* i 
•t«roh, dextrin, and vegetable gum, ie not dutiable as { 
** i^ne ” under the rates provided under paragraph 23 of the I 
tanff. The article is used by painters for sizing whUs ami 
aa a binding agent in calcimng, and is dutiable at 20 jxtr I 
coat, ad imorenty under section 0 as a manufactured i 
article unenumerated.”—>K. W. M. 


Enolihu Patents. 

Hides: TreatmeiU of -, and Ike nuimifaclure oj Tt^rcs 

or Tprt Covers therefrom. K. Witliey, London. 
Kng. Pat. 8614, Ajvil 20.1905. 

I'hk raw bide is soaked in water for three to seven days, 
then “ blubbered,” and afterwards placed in a pit with 
lime-water for a similar jHiricKl. 'J'he hair is niov J•ornov^'d 
and the hide stoo|)ed in a mixture of alum and egg albumin 
for four to ten days. 'I hc hide is then plaeed m a series 
of baths containing solutions of suljihiirio acid. “ red 
awnio ” (realgar), ^nd sumae. of increasing couoenira- 
tion ; about four of these baths may bo used, the hide 
being left in each for twelve hours. It is now plaeiul for t wo 
days in a bath eontaining rubber solution, benzene and 
naphtha,'and finally strained on frames and dried. Ibc 
hi<io may be soaked in benzene and naph^m, and the 
rubber solution afterwards worker! into it. Hide thus 
prepared may Ihi used in the form of a strip, or strips, 
between the outer rubber cover ami the canvas lining 
of tyres, or it may lie attached to the exterior of the rover, 
or to the rim of tli© wheel.—W. P. S. 

Lealtitr ; Process of preptiruuj [W’nterfiroo/i'.nfj. d-e.^ -. 

P. Magnus, Northcote, and '1'. J. Davis, North Fitzroy, 
Australia. Eng. Pat. 19,443, Sept. 2«, 1996. 

'i'HM leather is dried, bulled up on the Ih'sh side, and 
treated with a mixture; coHMisting of a 4 j»er cent, solution 
of sulphur chloride in earlion bisulphule, 10 ]»arts: 
benzol, 10 parts; ether, 4 parts: benzine, 3 paiis; 
” naphtha,” H parts ; turj>entin<\ 2-5 parts ; ami kerosrme 
2*6 parts. The leather is rediietl at a temiierature of 
1(X)^ F., and then stoe|)ed for 48 hours in nmixture of Para 
rubber, 0 |iarts ; ” najihtlm,” 98 jwrts ; benzine, 24 parts ; 
and benzol, 2 parts. This mixture is worked into the 
leather, wliich is then rlried anri again sti'eiicd in tlie 
solution. The leather is now plaeed in a revolving drum 
containing nibber solution, in whieh the amount of 
“naphtha” is inert'aned. It is left in this mixture for a 
further 24 hours, then Hemi-dned. rolled, and linally 
completely dried. (Bee also Eng. Pat. 7492 of 1903*: 
this J., 1903, 1201.)—W. P. 8. 

Fhencu Patknt.s. 

Tannin; Method and Apjxiratus for the contiuuons 

txtradion of -. G. F. Pogel. Fr. Pat. 357,647, 

Sept. 7. 1906. 

I'm* apparatus consists of a series of upright eylinders, 
the top of each one being eoiuioct<*d by a jiipe with th<! 
bottom of the next. In ea< h of the coiineeting pijios is 
a Bteam injector. 'I'hrough each cylinder |>asM<>s a central 
tube, in which an endless screw works. The tanning 
material to be extract(K) is fed in at the top of the first 
cylinder, and is carried uj) the central tulio by the endless 
screw, and discharged into th<* top of the second cylinder, 
and so on, whilst water is caused to flow through the series 
of cylinders in the opposite direction. At each end of 
the series of cylinders is* a centrifugal mat^hine, one for 
drying the spent tanning material, and the other for 
separating solid particles from the tannin liquor.—WMI.H. 

Leather; Oil for ike Preservation of -. H. Behowaltor. 

h. Pat 367,626, Sept. 6, 1906. 

Tub oompMition claimed for the preservation of leather 
cemriftt of fish oil mixed witb a solution of three parts of 
eaoutehouc in 100 parts of turpentine, and 14 parts of 
anUme eO*—W. B. H. 


XV.-MANURES. Bto. 

(Continued from fage 84.) 

Caltium; Pkoephale) of -. P. K. Cameron, A. 

SeidoU and J. M. Bell. Vll., page 120. • 


XVI.-SUGAR, STARCH, GUM, Etc. 

{Continued from page 84.) t 

iStarchett other than Potato Starch ; Reversion and com¬ 
position of -. E. Koux. XVII., see U^ow. 

Starch; PUarimetric Iktcrmination of -. E. Ewers. 

XXIU., page 139. 

Starch and AitiylocrUnhmr ; Drti rmination of CoagttUUtd 
-. J. Wolir. XXIII,, page 139. 


Enomsji Patents. 

Sugar Solutions; Purification of -—. A, Kullrepp, 
('harlott(Mtburg, am! A. Wtihl, Danzig, Germany. Eng. 
Pat. 27,289, Di'c. 14, 1904. Under Int. ('oiiv., Dee. 17, 
itH)3. 

Ske Ger. i'at. 159,987 of 190.3 ; tliia J.. 1906, 929.- T. F. H. 

liVaj^ffr] Syrups and the like ; Apjsiratu/* for renewing or 

expeUing Water from -. E. Hliaw, Bexley, Kent. 

Eng. Pat. 29,329, Dec. 31, HMM. 

The syrup is passed <lowu a coil or zig-zag piiH' sur¬ 
rounded by a Htt‘am*heaU*<i ehamher, iind is disehurgeil 
into a vesw*! also surrounded by « steam jacket. The 
latter vessel may be placed in eoimettlioii witli an air- 
pump or condenser, and the syrup is then discharged from 
un opening at the liottom into a suitable receiver. 

-W. J*. K. 

(Udouring Matters \('aramii }iorate\: Prmhiris or Com- 

po-unds 'tpttlicalde as -. 'I'. 1). Licbteiistein, London. 

Eng. J>at. 28,647, Dec. 2H, J9(t4. 

Fbum 10 to 15 |)er cent, of sodium meta-boraU^ is added 
to an aqueous solution of caruimd (sp. gr. 1*4) heated to a 
temperature of 90'^ The product ubt^iiiied is, in its dry 
eonuitiun, a Imrd black sulistanee which may be ground 
to a powder. When dissolved in water it possesses 
adhesive properties and may lie used os a “ backing ” for 
I photographic negatives, &c.—W. P, 8. 


XVII.-BREWING, WINES. SPIRITS, &o. 

{Continued from ixigc 86 .) 

Starches other tfutn Potaht Starch; Jtei'ersion and com- 

/sfsitwn of -. E. Koux. Comptes rend., 1900, 142, 

95—97. 

The author Iioa tested slarelies of viuioiis kinds in a manner 
similar to that described for potato starch (this J., 1906, 
030). When the starch pastes prepared at 10(f U were 
converted by malt extract at 60" U. under the most 
favourable eonditions, tlie following yields of maltose, 
calculated on the weight of dry starch dissolved, were 
obtained :—Potato, 83*0 ; maize, 83*3 ; wheat (paste 
prepared at 160^’ U.), 87*1 ; rice, 85*2; pea, 83*8 ; tapioca, 
81*6 per cent. The differences in maltose yields from 
pastos prepared at 120* and 150® C,, as compai^d with 
those prepared at 100° ‘C., were very slight. All thme 
starch pastes reverted, with separation of amylooellulosu 
in the insoluble condition, wlien allowed to remain at the 
ordinary temperature. The various specimens of amylo- 
cellulose so produced were puriBed by repeated solution 
and revenion, and their solutions, prepareq with water at 
166*^ C., were converted by malt. Yields of maltose 
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ranging between 100 and 102 per cent, of the dieeolvod 
etaroh were obtoined. Hence it » concluded that all 
etarohee resemble potato starch in bein^ composed of 
amylooelluiose and amylopoctin in practically constant 
proportions.— tJ. F. B. 

Jnveriasf ; Aeiion of —— in a heterogeneous medium. 

V. Henri. Comptos rend., 1900, 142, 07—100. 

The l&ws of the action of enr.ynies cncloM^d in plant ( clla 
upon aubatances diffiiHing into the cell from the plant 
juice, are very diherent from thuse which regulatit the action 
of enzymes upon substances in hoinogencouH solution with 
them.^ The author has studied the action of mvertnso 
upon cane sugar when the twii bodies are HO])orated by a 
|>enncablc numbrane. Invertase uns dissolved lu a lb 
|)er cent, solution of gtdatin melting above 40‘' I'. Tins 
solt^ion was spread in known quantity over the bottom 
of a flat-botlonuxJ flask of given area. The j<*lly was 
allowed to solidify, and u Idm. 1 iiiiu. thick, oi puic 
gelatin at a higher concentration was ))oui(sl over the 
surface of the jelly tn oidiT to repres(uit the cell membrane 
in the plant. lSf»lotionM of cone sugar were then ]il(ucd 
in contact with the gelatin, and the rates of Jiiversion were 
studied for differi'iit coiiceiitratioiis and at dilTerent 
temperatures, Thi* results 8ho^^ed that tlie rate of inver¬ 
sion under thew conditions was nearly proportional to 
the ccncentratioi) of the cane sugar solution, whereas 
M'hen the ferment and sugar are present in the same 
solution, the rate of invoisioii is nearly independent of 
the concentiation of sugar. In other words, the rate of 
ferment action m a lietcrogencoua medium is projxrrtional 
to (he rate of diiTusion through the separating membrane. 
Fuither, it was found that a change in the temperature 
had less inflnen<'e on the rate of inversion in the hetmo- 
geneous lueduiiu timn in the homogeneous soluti<»n, 
owing to the fact that, whereas a rise of tenqK‘ral.ure of 
10 “ t). aeceleiHtes a chemical reaction by about 100 per 
cent., it only accelerates the rate of diihision by about 
25 jKir cent.—J. F. B. 


JJecr ; JJantzic Jopen -. P. Muinmc. Woch. f. Bran., 

1900 , 28 , 13 — 10 . 

JoPB« beer is a heavy gravity U)p-fermcntatioii beer 
pre])arcd at Buntsic, and also at one plm e in England; 
It is characterised by a peculiar flavour and odour of port 
wine, and is used for making sauces and as a tonic. The 
quantity pruduwd is very small, and is on the decreaw. 
Jopen beer is brewed only in tho winter months, jirefcrably 
from fresh malt. The mashing process generally adopted 
is the triple decoction process, and about J lb. of hops are 
used per cwt. of malt. The wort is prepared in a very 
concentrated state, and undergoes further concentration 
during the boiling to such a degree that, after cooling, it 
has a gravity corresixinding to 6U—64 per cent, of extract. 
The wort is coolwl in the cooler-back almost to 0“ C., 
and is then passed to the fermentation tuns, in which it 
is allowed to ferment sjiontaneously. The wort remains 
quiet for a considerable tunc, during which a thick film 
forms on the. surface; this lllm varies in appearance in 
dififereut batches. Fermentation sets in gradually, and 
as tbo fllni rises it should be skimmetl oil; the foam 
which overflows is < ollccted and the beer is returned to 
the tun. Alter a few clays, the fermentation dies down 
and gives plac'e to a quiet secondary fermentation. The 
beer is allowed Ui remain in the tuns and slowly clears 
this stage of the procress may last for a year. In some 
breweries cask-fermentation is adopted, in which case 
the frothing over during primary fermentation rarely 
occurs. In the following autumn the matured beer is 
strained and packed in small casks of 18 litres capacity, 
and ip exported; it is frequently stored for another year 
before consumption. An analysis of a typical Jorien 
showed ;—Alcohol, 3*52; apparent extract, 43*20 j real 
exfraoi, 46*04; calculated original wort extraet, 40*04; 
apparent attenuation, 18*40; actual attenuation, 0*81 per 
cent. The siieoies of yeast cmKjorned in the feruioatation 
of this peouifar type of beer has not been definitely deter* 
mined. lindner has suggested S. Builii, but possiWy a 
mould fungus may be the active organism.—J. F. B, 


Aremic in Winee; 0($urrenee of ■■■■— . H. 
aad C. C. Janies. J. Amer. Chem. 8oo., 1906, Wi* 
1484-.1400, 

Thb authors have examined 820 samples of wine, in 88 
of which they found arsenic. Bottled wines and wines 
from th«t wood equally contained it. Tho largest amount 
at first found was 1 part in 20 millions; though (as stated 
in a footnotes) in later samples larger amounts, up tO' 
1 jjart in 2^ millionH, were present. Probably arsenic 
never occurs in wines ii\ quantity suffici^t to exwt 
any toxic action; but the quantities which do exist 
arc accidental, and con probably be excluded. No 
one smirce will account for what has been found: 
but' the most probable sources are arsenical sprays used 
upon the vines, sulphur burnt for tho purpose of sulphur¬ 
ing the wine, and receptacles. In the case of bottles, 
lead shot uwd in cleaning them may sometimes be the 
cause*—J. T. 1>. 

titnrrh and AmyloecUulos*'; DoterrHination of eoagtdaUd 
-. J. Wolff. XXIII., page 139. 

l^ordeninv ; A new AlMoid from JHalt Cidms. £. lAger, 
XX.. i>age 138. 

iJecr produ^ction in Austria. Bd. of Trsd® 1906. 

Tub pnxiiictiott of beer in Austria from Ist September, 
liK>4, to SIst August, 1906, was 19,008,640 heotol.. 
as compared with 19,820,690 hectol. in the previous 
year. The duty paid to the (Government on the same 
amounted to 3,042,008/., as compared with 3,153,102/. 
Boheinia is the principal beer-producing district of Airttria. 

Sak^; Japanese -. U.8. Chistoms Decision, 

Nov. 22, 1906. 

1’he IVeasury Department has ordered an appeal to the 
United tStates Circuit Court from the decision of the Board 
of General Ajipraiscrs of October 26t}g which followed a 
decision of tlie United Stati's Circuit Court of Appeals 
ill making sak^* diiliablo at 20 per cent, ad valorem under 
Section 6 of the tariff, as a ‘^manufactured artidle un* 
enumerated.”—R. W, M. 

Lactic FermnU. U.S. C'ustoins Decision, Nov, 16, 1905. 
An article known as Danish lactic ferment is not dutiable, 
as assessed, at 20 iM;r cent, ud valorem as a “ mcuiufMtured 
article unenumerated ” under section 0 of tho tariff, but 
at 6 cents per lb., as ” sugar of milk” under param*aph 289, 
sugar of milk being the component material ox chief 
value.—R. W. M. ^ 

f 

United States Patent. ^ 

Beet; Process of Pasteurising -. C. H. Loew, 

Lakewood, Ohio. U.S. Pat. ^8,068, Jan. 2, 1906. 
I'he bottles of beer are ^ilaced in a suitable chamber, 
and are subjected to the action of a spray of water, the 
temperature of which is gradually raised to the necessary 
point, 'riie desired temperature is maintained for a 
sufficient length of time, and the water serving for the 
Bjiray is then gradually cooled to the normal temperature. 
The water dischargori from the spray is collected, sftw 
passing over the bottles, in a reservoir at the bottom 
the chamber, which is provided with beating and cooUi^ 
coils, this reservoir also serving to supply water to the 
8])raying devices.—J. F. B. 

Fkbnoh Patent, 

Filters 'for Wine and other liquids, 8oc. A, DupeuE, 
L. Gibaud et Ue. Fr. Pat, 867,849, Sept. 19, im, > 

The filter consists of a cylindrical casizig covered wi^ a # 
4id. In this casing are placed a number of superposed 
baskets each of wmoh is^^idod by a vertical spiral par¬ 
tition, which starts from the centre and ends at tiie peri¬ 
phery. The filtering material consists of a tubulaE doth 
bag disposed in the spiral channel of each tiadnt The 
ends ol this bag are iiid to tha-supply ducts lor the 
liqucH', OM of iroleh entem at the oeatve, and the nther at > 

^ n ft 





in a. xvin—FooDS: aaMtation, Ao. at. xix-MPBti. pasteboard. *o. ffeb.i*.i»«. 
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iMripW Tbe crude liquor contained in a high' 
leT^l reBerroIr ontera the spiral bags at each ond unaer 
preHure, and the hitered liquid, which percolates through 
uia cloth widls, paMes through distributing dpe« situated 
hk the cover of suitable reoeptaolee.-'J. F. 6. 

XVra.—FOODS; SAMITATIOH; WATER 
PDBinCATION. & DISINFECTANTS. 

{Continued from page 87.) 

(.4.)-FOOBS. 

Startk; Pvlarimetric Jhierminaiion of -. VI Ewors, 

XXIir, itHgo 139. 

Enolisii Patknts. 

SeuanUors for Liqiiidft [Milk]; Vcntrifugtd —. Aktio- 
nola^t Separator, Stockholm. Eng. Pat. 27,870, 
Deo. 20, im. Under Tnt. Conv., Dec. 21. 19U3. 

Thu liquid (milk, &c.) to bo separated is fed by a ceiitial 
vortical pipe into a liorixoulul ring or set ot radial distri¬ 
buting arms, carried bv the pipi' and iitlmg itilo a rcocas 
formftd1[>y cutting nutcht^ on the inner edges of the eurvotl 
dividing plates of the soparator, at a point about inhlway 
)>etwoen the upper and lower edges of the plates, in an 
altomative form, the contra! pipe extend.^ U) within a 
short djst4tnco from the bottom of the drum or bowl, 
and ends in a llange which extends into a recess funned 
by uutting^otches on the inner edges of the plates at the 
bottom. ^10 object in each ease is to deliver the ]iqni<! 
to bo separatid into the neutral zone lK*iween the eroam 
and skim-milk which collect at the inner and uuti'r edges 
of tlio curved plat.es.—W. H. 0. 

Sevar^r$ for Liquids ; Centrifngnl — . Aktie- 

oolaget Beparator, Stockholm. Eng. Pat. 27,87b, 
Doc. 20, 19(M. Under Iiit. Uotiv., Dee. 21, 1903. 

Th* claim is for a " division contrivance to Ik*. pUu ed 
within the drum of the seimrator, and eojiKisting of a 
scri(N$ of vertically arranged curved plates. Tlie ujijKjr 
and lower edges of the plates arc lauit ho as to iorm 
flangM, in order to partially close the Hpace.s InHwcen the 
edges of adjacent plates, with the object of ehiH^king the 
eaoapc of tho Ihiuid. The outer edgew of the pmles, 
whion fit into notches or*grooves on tlie inner wall of the 
drum, tnay also be bent into flanges to increase the 
separating effect, and tho inner edgi« may be bent into 
hooks so that the plat^vj engage with, and keep oiu? another 
in*p<^iticn.—W. H. U. 

Butier>: Process and Apparatus for (he prvsf rvntion of 

naturid -. A. DukuiHson, KnisselH. Eng Put. 

28,374, Dec. 27, UH)4. 

Thb hutW is ineltf-d in a tubular npparatuH heated to a 
temperature of U. The inelUHl fnt as it Hows from tliis 
part of the appamtus is led into a waf^er^hatli, and from the 
laittA' to a separator, where it is kept at a temperature 
of 40® C., and the complete' separation of the curd takes 
plAoe. From the separator, tlie clear fat is led into a 
water-^hAth where It is allowed to rciimin for one liour, 
and Is then poured into barrels to bo Hlorcd. For “ recon¬ 
stituting *' the butter, tho ineltt'd fat is conducted directly 
from the water-bath to a ohiirii, when' it is ennilgiiied 
with BteriJhied water or milk at a temperature of about 
36® C. The omulsion as it icavt*8 the chum luecti* jets 
of cold water. The sulidilicd butb'c is tJicn separuted 
from tiio water, pJaobd in a mfrigerating chamber for 12 
hours, and then troatcfl in tJio usual way. Tlic fat may be 
sterliised on leaving the separator or the water hath. 
(8ce also U.S. Pat. 784,394 of 1906; this J., 1906. nil.) 

^ ~VV, P.S. 

UWTBU tSTATBS PaTINT. 

Milk Prts t'rve and Process oj same. L. Sarason* 

BorliiL Assignor to C. F. Boebxinger und 8oelme> 
Mannhoim-Waldhof, Germany. U.S. Pat. 809,138* 
Jan. 2, 1906. 

Mxtxt is prcpM'ed «4 u to oOntAift a ■abBtAntikl 



amount of living laetio-aoJd germs, such as buttermilk, Is 
evaporated to ^yness at a temperature not exceeding 
60® C., and the dry product is powdered.—J. F. B. 


French Patent.^ 

Food Product from MUk, especially suited for Infants, 
and Process of making same. J. K. Ilatniaker. Fr. 
Pats. 357,799, and 367,800, Hept. 10, 1906. Uudot Int. 
Coin., Kept. 21, 1904. 

San Eng. Pats. 20,339 and 20,340 of 1904 ; this J,, 1905, 
»81.~-T. F. B. 

(B.)-SANITATTON; WATER PURIFICATION. 

Fhbnoh Patent. * 

\yaJer ; ('otitinuous Purijieation of -. N. S<*hroder rt 

Soniete Deutsche Ernnder-Oenosseiwhaft m. b. II. 
Fr. Pat. 357.591, Feb. 11, 1905. 

The crude water is led into the bottom of a conical vessel 
containing an inner compartment filled with slaked Ume. 
From the top of this vessel the water passes into a mixing 
and settling chamber, provided at its upper pai*t with a 
filter through wliicli the clear wat-er is witlidrawn. A valve 
float in the mixing charnher controls the flow of watt'r 
betw(H)n tho lime and mixing vi'hscIh. Means are provided 
for the removal of Hludge.—W. K. 


XIX.-PAPER, PASTEBOARD, Etc. 

{CorUinue-d from ^Higv 88 .) 

Enolikh Patents. 

\l*ain f \ Ilalf-stufJ from J'eat; I’roccss of and ApjstratuH 

for the ManufarJure of - -. A. Rimer, Steicrimirk, 

Austria. Eng. Pat. 8200, April 17, 1905. 

See Fr. Pat. 353,538 of U»05 ; this J., 1905,1028.- T. F. B. 

Paskhonrd or Carton ; Manufacture of - and Appa‘ 

ratus therefor. R. Rron, (lolzeni, Saxony. Eng. Pat. 
16,433, Aug. 12, 1905. 

Sbk Fr. Pat. 356,898 of 1905 ; this J., 1906, 37.~T. F. B. 


Fibres or Threads from CeUulosv eduHons : Manufacl-urc 
ftf — . H. K. Tompkins and W. A. E. Crombie. 
Eng. Pat 28,712, Dt‘o. 29, 1904. V., page 119. 


United Ktatk.s Patent. 

Viscose. «f-r. ; Process avd for forming 

Filaments from -. C. A. Ernst, Assignor to R. W. 

Pettit. IkS. Pate. 808,148 and 808,149, Dec. 26, 1905. 
V., page 120. 

Fhbnoh Patent. 

Pulp Strainers. D. Kruse. Fr. Pat 357,891. Sept 20,1905. 

In rotary cylindrical pulp straiiu'w, consisting of a 
borizonlHl slotted* drum revolving in a trough containing 
the crude pulp at a higher level than the Btrainetl pulp, 
ilie latter ih discliarged through a hollow axis at the end 
of the tlniin. 'I'he presont invention relates to the 
packing of the joint belwcoii the i-evolving hollow axis 
and the tixed part of the trough containing the crude 
pulp. TbC Utter is tapered of! m the form of a funnel, 
through the harrow part of which the hollow revolving 
axis poMies. A couiom flap tl rubber is attached to the 
conical funttol, and Is pressed, by tho pressure of liquid, 
against an kdlustablt ring to tho hoUOfiF axis» thus 
making a packing.—J. P, B. 

4 ' « 
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XX.—FINE CHEMICALS, ALKALOIDS, 
1S8EMTIAL OILS, AND EXTRACTS. 

(Confinued from page 90.) 

Quinine Trade in 1006. Pliarin. J., Jan. 20, 1906. 
J)ttbi»o 1906 the cRtimated oontenta of the cinchona 
iMirk. aold at Axnaterdam and th» London aalca amount^^d 
to 12,000,000 ox., of which only 1,100,000 oz. wero sold 
at tho London auctions. 336 tuns of quinine thus pasaod 
into ciirroiK y la>«t year. The estiniatf^d contents of 
quinine in tho bark sold at tho fen sales in Amsterdam 
and at 112 sales in London during tho lost six years were 
as follows:— 


! 

' In Amsterdam. 

In bondci). 


(Umccs 

Ounce*. 

3000 . 

8.800,000 

2,000,000 

IMOi . 

11.500.000 

1.800.000 

1002 . 

ii.aoo.ooo 

1.400.000 

1000 . 

n.oHo.ooo 

1,150,0(M) 

1004 . 

‘ 1,1.100.000 

050.000 

1005 . 

10,000,000 

1,100,000 


Th<'i stock of quinine in Ixuulon on Leceinbor 31, 1906, 
was 2,806,(KJO oz., cfunpared with 3,33<(.tX)0 oz. in 1904; 
3.2fl6.tKK) oz. in 1903; 3.694,(KKi oz. in 1902 ; 3.567,tKM> 
oz. in 1901 ; 3,350.000 oz. in 1900; 2,793,000 oz. in IHU9. 

The avt»rojre jurccntage of quinine in the manufac¬ 
turers’ bark offiucd in Amsterdam has not variinl much, 
tho lowest, average being 6'*21 in 1898, and the highest 
6*49 m 1905. 'the ricliest liark offorod last year con¬ 
tained a per<*ontog<' eijuivalent t<> 13*08 of sulphate; 
this was a parcel of 16 bales of I.edgoriana stem. On the 
other hamC th(i average unit paid has varied very con¬ 
siderably. At the January sale in 1897 the unit droPjH.d 
to 2*12, while in Sept(*niher, 1900, it reached 12*26. Since 
the June aucti<in last y*'ar th« average unit has gradually 
fallen from C to 5*80 in July, 6*76 in August, 6*65 in 
Kepteinher. 6*20 in O<*(oher, 4*75 in Decemlxir, and 4 in 
January, 1906. [T. It.] 

Uonieninv; 4 ua-w Alhdoid from Mali culms. K. I/ger. 

Com]»U'.8 rend., 1906, 142, 108—110. 

Thi.s alkaloid has liecn extracted from malt culms by means 
of 8tas’ method, and was purilied by repeated crystalli¬ 
sations from olcohol. Hornenine is obtained as colourless, 
anhydrous, orthorhombic prisms, almost tafteless, melting 
et 117*8® 0. (con.). When henttal above its melting 
point it sublimes like <*anij)hor; its solutions have no 
action on polarisfx) light. Hordonine Is readily soluble 
in alcohol, chloroform and ether, less soluble in benzene, 
very sparingly soluble in toluene and xylene, and nearly 
insoluble in petroleum hydrocarbons. It is a strong 
base, reacting as an alkali towards litmus and phenolph- 
thalein and capable of displacing ammonia from its 
saJU. It reduces {permanganate in acid solution in the 
cold, and ammoniacnl silver nitrate and iodic acid on 
warming. Hordeninp has a composition and nioh'c.ular 
weight corresponding to tho formula C^oHis^JO; it is a 
mono-acidic, tertiary base and the oxygen nas a jihenolic 
charoeder. > A series of salts and alkyl and acetyl deri vativea 
are descrihed. The aJlcaloid is soluble in solutions of 
caustic alkalis, and the suiutioii of the sulphate is coloured 
slightly violet-blue by ferric chloride. Hordeniue has 
been found to be slightly toxic, causing death by affecting 
the respiration when administ^d to animals in relatively 
largo doses.—J. F. B. 

Hyoncuamus OU; AVir method for the PrepartUion of 

f/n/naed] -. A. Rasthje. J. Pharm. v. Rlsass- 

J^thring., 1906, 193. J. Pharm. Chim., 1906, 28, 

• 66—66. 

Four comparative experimont# were made One grm. 
•I dissoived in 200 grmB. of (ofive) 

pu wd 20 OTms. of hyoiioyainns learei were i^qsed 
W the sqliiUtm for 10 day* af poring tempifa’ 

the WM then ftxidpiMl, tjle eesidtse pimued, 

iHL -.lM' 


and the oil filtered. It contained 0*0046 pe^ oen;^ 
of - alkaloids. (2) One urn. of stearic acM 4^* 
solved in 20 arms, of ^oohoi; 26 grms. of topaypi 
were moistened with this mixture and leftr in a 0 QY|Md 
vessel, for two hours; tho mixture was then heatfa^dja 
the water-bath with 260 grms. of (olive) oil until rac 
alcuhol* had evaporated. It was then strained, presaedi 
and filtered. It contained 0*0062 per cent, of al kaloi ds. 
(3) Twenty-five grma. of leaves were heated on tho water- 
hath^or two hours, under a rfifiux|condenser, wit^ 100 gnus, 
of alcohol anti 1 grm. of stearic acid, and then treated 
aa in No. 2. The alkaloldal content of the finishi^ pro¬ 
duct was 0*0076 {Hjr cent. (4) This was prepared aoooid- 
ing to the official directions of the Ph. O. Iv. (molsteniag 
the loaves with alcohol, macerating in the oc4d with 
oil, then ovajiorating off tho alcohol on the water-bath,) 
It cont4»inod 0*0048 per cent, of alkaloids.-—J. 0. B. 

HyosepaniuB Oil; Preparaiion, of [InfuMoi\ —-t«—. 

W. Kuntz. Aimth.-Zeit., 1906, 20, 867. J, Pharm. 

Chim., 1}K)6, 28, 6(i. 

Tux crushed hyoscyainus leaves ore fbiaoeratod for 24 
luiurH in a closed vesstj with 00 per coat, alcohol oonta^ng 
2 }wir cent, of ammonia solution (sp. gr. 0*96Q). Xhp 
mixture is (hen treated with 6 parts of olive oil and heated 
on tho water-bath for 10 or 12 hours until the ^cohol 
and ammonia arc completely driven off. After deoMtation 
and pressing, the (expressed mare is again citractod In 
a similar manner with anotlier 4 ports ot oil. The bulked 
oily extracts yield a {irodiict containing 0*()^ por cent, qf 
alkaloids. (Sco also preoediiig abstract.)—J. 0. B. 

Medicinal Plants : filouth African - -. [Vmjeki {Taher- 

namontdmi ventricoMa): Bupftane toxieU'tia ; 

canthera ; 2*olygonum tomentommJ] C. F. 

Jiiritz. IVans. S. Afric. Idiil. Soc., 16 [21, 111. Pharm. 

J.. 1906, 76, 87. 

Thr author desorilios tho projmrties and some of tho opn- 
fitituents of a number of Hoiith African medicinal niantiu 
From tho bark of the “ Umjela or quinine tree [Tt&trndt- 
montana v€niricx>Ba, Hochst.) 0*2 por cent, of ah alkal^d 
crystallising in needles was obteined, which was not 
identical with quinine or any other alkaloid of the pinph^W 
group. Frcim the bulb of Buphane toaacarta, Horn, 
0*4 ^Mjr c<mt. of an alkaloid resembling bruoino in its 
{physiological action, but differing from tho lattw ^ 
chemical profiortios, was obtained. The active priopifile 
of Acoc/inthera venenala. Bon., is an unorystidlifa^b 
glijcosido, which gives with concentrated sulpnujrlo acid, 
a yellow colour changing sucoesstvelv to pink, briok-vad, 
and violet. Tho dried root of Po^gonitm fof/iOfilOMfii, 
voi*. glabmm contains 2^ {>©r cent, of an acrid resin, *whtoh 
gives with sulphuric acid a pinkish-yellow colour, obuigiiig 
successively to chonry-rotl, deep crimson, and dirty brown, 
and linally fading to a greenish tint.—A. ft. 

i.Amino-aiUipyrine; Bynth^tie Baati from —|C. 

Luft. Per., 1906, 88, 4044—4049. 

Ox£ molecule of ethylene bromide is heated with 2 paqlp- 
culea of aminoantipyrine and a little alcohol on the wairo- 
bath. On adding caustic alkali and cooling, dloiiHpyrioa- 
diethylonediamine crystallises out. If the filtrate |ii 
evaporated, diantipyrine-ethylonedlamine 

PiiH,iNa0.NH.CH*.*CHs.HN.CiiH„N8O, 
separates as a yelhtw oil. From chloroform and ether it 
is obtained os a colourless flocoulent powder, m. pt. 64*0, 
The picrato crystaUisec from alcohol in yellow aeadllBV* 
m. pi. 182° The base is not changed byalkalta. With 
ethylene bromide it passes into dlftntipyTm(e*diethjEl4iie- 
diamino;— 

C„H.,N.O.N<^gj;^gp>N.C,iH„N,a 

Thin bane ia aoluhle with difiiouH]' in most solvwnt*- 
From aloobnl ii orystaUiaos in marly ^lourless tabls^ 
m. pt. 802" C. AnlipyT3l|-P'P»"»l“® 

ia when aipjnoajBtipvrhifi 4 ud 
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tiona from ether, it forma colourless needles, smelling like 
piperidine end melting at 144° C. The picrate separates 
from ether in yellow prisms, m. pt. 188° C. with decom¬ 
position. Antipyryl-tetrahydro-p-oxazino (aiitipyrylmor- 
p^line) 

C..H„NsO.N<CHt;^«p>0 

i 9 best prepared by placing amiiioantlpyrino, ethylene 
oxido, and a little wat«r in a sealed tube, which is heaWd 
to 60® C. after two Ua 5 ’ 8 . The mixture is then heated 
with 50 per cent, sulphuric acid iiiuJer pressun* for neveral 
hours at 125®—135‘' C. Thu base is taken up with elber 
from wliioh it separates in rosi^ttes of long colourless 
needles, in. pt. 167® C. The methiodide melts at 164''(\, 
and is decomposed by warm wat^^r. The 6is-nuti[»yrvl* 
piperazine and the antipvrylpi|HU'idine were exauiiiied 
aa to their antipyretic action. I'ho toxic dose of both is 
about the same aa that of antipyrine; the ariiipyryl* 
piperidine is active in smaller doses than antipyrine. F. S. 

Senzaldthyde; JiOravwictric\ Ikkrminaiion of S7n(dl 
quatUities of -. H. H6rissey. XXJIl., pagt' 130. 

Cathonic Acid; Kleetrolytic reduction of -. U. 

Ehreufold. XIA., page 126. 

Oil of Peru Balaam. U.S. Customip Dticisiou, 

Dec. 6, 1906. 

Ak oil prepared by distilling balsam Peru is dutiable at 
25 per oout. ad iHtlorem as an “ ONsuntial oil "under 
paragraph 3 of the tariff. The claim of the importiu* 
that it was dutiable at cent per Ih. and 10 per (Hint, ad 
valorem drug advanced in value " was Overruled. 

—K. W. M. 

Benzyl Acetate. U.S. (diatoms Decision, Dec. 8, 1905. 
Bbnztl acetate is dutiable at 25 per cent, ad valorem oh 
a " ohemical compound " under {mragraph 3 of the taritT. 
u it is not mentioned by name in paragraph 534 which 
enumerates the coal tar prodiiota which are free of duty. 

- R. W. 

Mercuric Oxycyanidt. K. Huldermaun. Arch. Pharm., 
1905, 248, 600—617. 

It ia not possible to prepare pure mercuric oxycyanide by 
simply heating freshly precipitated yellow mercuric oxide 
with a solution of mercuric cyanide in the theoretical 
molecular proportions, since, under thoso eoiKlition.s, 
much less wan the requisite amount of . the oxide is dis- 
served. By heating together various proportions of tlu^ 
two subetwees in different state's of dilution, varying 
yields of mercuric oxycyanide were si'parated by fra(’ti(mul 
crystallisation. Only one oxvcyanide exists, which has 
the formula HgO.H^CN) 2 . I'he amount of oxide in an 
oxycyanide may be readily determined by direct titration, 
in the presence of sodium cldoride, with N/10 hydrochloric 
acid and methyl orange aa indicator, ^'ommereial 
mercuric oxvcyanide contains, without exception, but 
little of the naaic compound. It is doubtful if the )>uro 
oxyovanide has the powerful antiseptic properties attri* 
butea to it, since the therapeutic exjieriments on which 
ita reputation is founded, were inadu with the impure 
commercial salt, consisting mainly of mercuric ovanide. 

—.J. O. B. 

Enouhh Patents. 

ThioHiMmint; Concentrated solutions of -. E. Merck, 

Dwmstadt, Germany. Eng. Pat. 22,533, Nov. 3, 1905. 
Under Int. Oonv., ]^c. 12, 1904. 

Ir a solution of thiosinainine and HO<lium salicylate in 
water ox aleohol or the like is evaporated, a white crystal¬ 
line powder is produced, which in very easily soluble, even 
in cold water.—F. 8. 

Antimony Lactate; Double Sajfa of —^—. G. B. Ellis. 
London. Jfrom Chem. Fabrik. von Heyden Akt.*Ges., 
Kadebeul, Germany. Eng. Pat. 21,751, Oct. 26, 1906. 
ANTtMOKY sulphate reacts with a solution of sodium 
lactate forming antimony lactate. On evaporation the 
sodium shlf^ate separates out first, loavir^ antimony- 


sodium lactate in solution. Other motals giving a soluble 
sulphate can bo used in place of sodium; in Gie 
presen<» of MMiiuro salts antimony sulphate reacts with 
o^oium lactate, producing a crystalline soluble antimony* 
sodium-oalcium-laetate.—F. 8. 

United States Patents. 

Diaminoglycerin ; Beia-auhftiiuied Eater of —— and 
PrtyrH<i of nuiking aamr. F. Hofmann. Elberfold. 
(^erinenv. AsHigiiur to Farbenfabr. of Elberfeld Co., New 
York. U.S. I>al. 808,747. Jan. 2. 1906. 

SEEl’r. Pat. 356,367 of 1!K)5 ; this J., 1905, 1189.—T. F. B. 

^■EthpUf tramethyldiaminuglycerin : Jifnxvyl Chloride. Deri- 
votive of -— [Ano'Mhctic]. F. ilofnmim. Ellierfeld, 
Gerniativ* Assignor to Farbenfabr. of Elberfeld Co., New 
York. 'U.S. Pat. 808.748, Jan. 2, 190tl. 

The benzoyl d(‘rivative of /^otliyltetramctliyldiamino- 
glycerol, obtained according to Fr. Pat. 355,367 of 1906 
(this J., 1906, 1189) forms two hydrochlorides ; the mono- 
hydrooliloride forms white cryMtals, of in. pt. 109® C., 
soluble in water and acetone, and is of value as a local 
anessthetic.—T. F. B. 

Iron [Pe-fdone] Compoiinda ; Process of making Mable 

Eon-Alcoholic -. K. Dieterich, Holfenberg, (ierfnanv. 

U.S. Pat. 809,101, Jan. 2, 1900. 

See Eng. Pat. 20,273 of 1904 : this J., 1905. 43 —T. F. B. 

FftKNoii Patents. 

Predocatechvic Aldehyde from Pipennud and Piperowd 

Chloride; Preparation of -. Schiinniel und Co. 

Ft. Pat. 367,033, Sept. 9, 1906. Under Int. Conv., Oct. 
17, 1904. 

See Eng. Pat. 18,992 of 1906 ; this J., 1906, 89.—T. F. B. 

Carbon TetraefUnride ; Procea/t and Apfmratua for Puri- 
fying -. E. F. Fr. Pat. 367,781, Sept. 16, 

1905. 

Oahhon t/ctrachloride (freed from carbon bisulphide by a 
reliminary distillation) and steam are introduced at the 
ottom of a vertical column tilled with a hot solution of 
sodium or potassium carbonate: this is kept at a tein- 
peratiire above the boiling point of the tetrachloride, so 
that the latter passes up the eoluiiin in a state of vajiour, 
whereby it is thoroughly washed, and the Hulphur chloride 
decomposed by the aukali carbonate. The vajKiurs pansing 
out of the tup of the column, stated to consist only of pure 
tetrachloride and steam, are passed through a con¬ 
denser int'O a Buitable receiver, where they are separattKl. 
A detailed desoription of suitable apparatus for the above 
process is given.—T. F. B. 

XXL-PH0T06RAPHIC MATERIALS AND 
PROCESSES. 

{Continued from page 90.) 

Latent [Phttographic^ Image ; Nature of the -. J. M. 

Eder. Z. wins. Phot., HK)6, S, 329--353. C?hein. Centr., 

1906, 1. 210—211. 

According to the author the substance of the normal 
latent image on silver bromvie (negative of the first o^er) 
consists of particles of silver bromide reduced to different 
degrees and hence containing silver subbromide. On 
exposing a photographic plate to the light, the first effect 
is the splitting off of bromine and the formation 
of a silver subbromide, which is closely related to 
normal silver bromide, hut is reduced to metallic 
silver by reducing agents, mure rapidly than the 
latter; this form of subbromide is decomposed by 
sodium thiosulphate and by nitric aoid. On continued 
exposure, a subbromide is formed, which represents the 
substance of the latent imagine of an ordinal negative; 
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thii sabbromidc U attacked only slightly by nitric acid, 
but U less soluble than silver bromide in solutions nf 
fixing agents such as ammonia, ammonium bromide and 
sodium thiosulphate, and hence, after the primary fixing 
process, is left as a residual image capable of physiciu 
* development. This subbroniid^ however, is not entirely 
unaffected by the fixing process; arcoraing to the 
chemical nature, concentration and tcinjierature of the 
fixing solution, it is decompoHcd. to a more or less eon* 
siderable extent, into silver bromide (dissolved by the 
fixing solution) and metallic silver, so that the final residue 
consists of Htibbrumide mixed with mure or less metallic 
silver. If potassiam cyanide be used as fixing agent, the 
decomposition of the subbromidc is complete, and metallic 
silver alone is left. If the primary, fixed latent image 
bt< acted upon by nitnc acid, any metallic silver prttsent 
is dissolved, and the residual image consists wholly of sub¬ 
bromide capable of physical ilevelopment. By i^rolougcd 
action of concentrated nitric acid, however, the sub- 
bromide is dccomjiosed into silver bromide and silver 
(dissolved by the acid), and the image eventually will 
consist only of normal silver bromide, winch, in absence of 
light, cannot bo developed by physical means, but on 
exposure to light is again converted into subbromidc and 
rendered cajiable of development. 

The substance of the solarisation image })roduood by 
strong over-exposure of a bromide plate is not identical 
witli that of the directly visible blackened silver bromide 
which usually accompanies it, and is also different from 
the substance of Ibe latent image of a normal negative. 
The negatives of tin* second orilcr, produced by strong 
ovcr-exjKisure and siibsci^ueiit diwiilopnient. are probably 
composed of a mixture of three chemically different sub¬ 
stances. namely, metallic silver, the substaiice of the 
solarisation image, and the siibbromiiles which form the 
nogativtis of the first order. These three substances lion 
be distinguished not only by their behaviour towards 
photugrajihic develojieiH, but also by the action of sodium 
thiosulphate, ammonia, nitric acid, &<*., on them.—A. 8. 

Photographs on SHk : Prothetion of -. F. J. Farrell. 

J. »Soc. Dyers ami (’ol., 22, 24—28. 

By imnierHing silk fibres in cold, dilute nitrous acid, 
diazonium compounds nr<i prtduced, wliicb, like those 
obtainable on wool (this J., 1897, 40ri—7), are sensitive 
to light, being tliereby rendered incapable of combination 
with aromatic hydroxy or amino coniponnds. The above 
fact may be niilistd for producing ulictographs on 
silk. HS follows .'—Tlic silk is washed niul ininierHcd in a 
solution containing 0*5 per cent, of sodium nitrite and I 
per cent, of sulphurK* <»r hydroi hloric airid fw about six 
nonrs; it is now rinstMl, dried nmlcr tension, exposed 
beneath a positive for 20- 30 seconds in sunlight, and 
developed in a solution containing 0*1) per cent, each of a 
hydroxy eompuund and sodium or putasBium hydroxide, 
at 26'’“—3tr ('. ; afU'r development, the silk is washed, 
and immersed in dilute acetic acul and dried. Tlie shades 
obtained were: with jd-naphtbol, scarlet; a-naphtho), 
bUiii^-red; resorcinol, golden orange; tliese may be 
modified bv treatment with certain metallic salts: for 
example, the resorcinol colour is changed by cobalt 
salts mto red violet. The silk diazo compounds will also 
combine with aromatic amino compounds at about KXfC.; 
a-naphthylaminc, for example, protluces an orange; 
this is a true azo compound, not a diazoamino compound, 
since the dyestuff isan be dia/.otised and further 
“ developed ” ; a blue Rhadc, for example, being produced 
by combination with aminonaphtholdisulphonic acid 
H (1 . 8.3.6). The silk diazo comixiund does nut change 
at onoe, on exposure to light, to a compound incapable 
of combination, but is converUd into a pink (probably 
iiitroso) oonipouud, which givm a permanent brown colour 
with alkali iiydroxidee. rhotegraphs may bo obtained, 
tiius, by exposing diazoUsod silk for a very short, time 
under a negative, and treatment with alkali hydroxide; 
or the silk may be given a longer exposure under a positive, 
and then exposed for a short time to light, whereby the j 
**shadows*' are converted into the ntroo compound, 
and are developed by alkali. The aro oolouis obtaiDed by 
the above process aie very fast to and to baihng 
F. B. 


Qdatin sj^^ncoudy nndertd m darkness; 

Composition of Bkhromated -» A. L. XtUmtAce and 

A. Soyewet*. XIV., page 129. 

Flash-Light Pewder. UJS. Customs Beciiion, Oct. 

A rniPARATiOK consisting of powdered metallic ttfeHg* 
nesium and cerium nitrate in separate eontainen d^wdynad 
to produce Hashes of light for photographers, was dutfable 
at per cent,, ad mtorem, as a “ chemical compound ** 
under paragraph 3 of the tariff.—R. W. M. 

I Enolibh Patients. 

Photographic ])ry Plates, Films, or the like. W. Fraser, 
C. Kelly, and J. A. Benthnm, London. Eng. Pat, 20,066- 
Nov. 3ff. WH. 

PiioTouRAPtric dry plates, films or other vehicles are 
prepared, containing all the necessary developing agents, 
so that they are developed by immersion in water only. 
For example, the hack of the plate or film is coated with 
the necessary siibstaiu'es made into a^iaste with a soluble 
colloid: ihe following quantities are given :~*Metol,, 
2 grains ; qninul, 4 grains ; potassium metasulphite. 0*6 
to 1 grain : borax, 10 to 20 grains ; and sufficient colloid 
and glycerin to form the paste,—T. F. B. 

Colouring Afattfrs [Caramel Borate]; Produe4s or Com^ 

jtounds apjdicaldc as -. T. D. T^achtenstein. Eng. 

Pat. 28.fi47. Doc*. 28, 1904. XVI., page 180. 

Fubnch Patknts. 

Photography tn Cdours; Process of -. 8oc. Aium. 

des PlaqiHW et Papiers Photograpbiques A. Lnmi^ 
et Hcs Fils. 8eeond Addition, dat^ Nov. 9, 1904, 
U) Fr. T»at. 339,223, Deo, 17, 1903. 

Sbb Eng. Pat. 25.718 of 1904; this J„ 1906,162.—T. F. B. 

Flashlight Powders ; Pre,paration 4>f — and ‘of slow- 
hurntng Powders from these by the addition of Cdouring 
»idistances, for Photography and Cinematography. 
(1. Krebs. Fr. Pat. 367,478, Sept. 4, 1906. 

Thk flash-light and **tiuie** powders are prepared as 
dcHcribed in Eng. Pat. 27,209 of 1904 (this J., 1906, 210). 
Substances may be added to these wbioh impart oolour 
to the fiamcH, and the resulting powders may be utilised 
in the preparation of ortho- or polyohromafio photographs, 
the lighting ^xiwders being used as a source of light, ^ 
disj^ensing with the employment of coloured screens. 

—T. F. B. 

XXIL—EXPLOSIVES, MATCHES, Xto. 

(f*onf*n«cd from page 91.) 

French Patents. 

Explosives; Manufacture of Mine-Oas-Proof Bafdy —. 
F. Voliiert. hr. Pat. 367.628, Sept. 9, 1906. Under 
Int. Conv., Sept. 10, 1904. 

See Eng. Pal. 18,275 of 1906; this J.. 1906,1324.—W. P. S. 

Exjdosives in pieces of large size and of any shape ; 
Process for the manufacture of — from compressed 
Trinitrotoluene. C E. Bichel. Fr. Pat. 867,926, Sept. 
21. 1905. 

Explosives for shells, mines and torpedoes are pmpared 
from comproKsed trinitrotoluene by first forming small 
piccoN of any desired shatie and afterwards uniting these 
small picH’os by means o( fused trinitrotoluene.—A. B. 

XXUL—ANALYTICAL CHpUErBY. 

{CotUinvfd /rom page 91., 

APPARATUS, BTC. 

Mercury ‘‘Pump; RetaUng -. W. Oanda. Unniik. 

Z««it8., 1906. e, 708—7fl0. Cham. Omtr., 1908. 1,1. 

Tbi pump i« ahown in aectiou in IHg>. t and % .U’lW 
ai«t« oinoacti^ojriindar,, uInMdtqr a iU«A|^M* fillip. 
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Fig. 2. 

“'''■''“'"y- Jnsi<I« this cvlitidpr 
\ " I”’’™'®” 'I™"' raoiintal on th.. sjnncllo a, 

wifti I «** ’T'/''‘“I'l ™dial division. 

» Trr' ''’‘*‘“■""'<'<1 is conuootcil to tho 
“"f * *"■P"™!*'*! "«t fts far as possible, b v 

Th^ “ "■“tw-pump (amneob-d to tho aj.paratua at / 
£«? P“™i"n '*™wi'«then set in inotion. wlion tho nim iirv 
acaU off spaces in the ,K.ix.elain drum, tho rolumos Jf 

,«>in'nunicat 08 throndb /. with K 
A whmh boconioa smaller, oominunioatea 

through A (see J’lg. 2) only with tho water.puinp wS 

“ sp^ed of 20 rerolutions per 
Sntel t“*“o® 'volume ia Oihauatod in *3) 

mmnte* from 6 uim. preeanre to “ 0 0001 c.c.”— A. H. 

/” •■"V'* 'Application,,/ Vewar’, 

auttort utillae animal (dtareoal cooled by liquid air 
to comjdeto the exhaustion earriod ao far by a^ water 
pump. Ihe Ogure shows the apjaratua they ui when the 
vaeuum-presauro has to be mekinred. 

yns^TvS'/bl"e‘°i^’ “*'\**'“i*d i» rotmoefed with the 
ynsael V, tho cooks v and w Iieiug oiten^, is exhausted 

grms. of ammal charcoal, is either oonnected with tho 
(•” ®Mc the exhaustkJn 
must not be BO rapid as to disturb the animal charcoal 1 

4<4th© appmtus b» soft 



I Pomp 


Kecf)vpp 


0P=U-17 cm, PQ==4-.icm, QB 60 cm. 

tZe hl^thS''^ ''®P*' “P f®® ® considerable 

severe/ charcoal I he same charcoal will serve for 
®nd. when its capacify is 
exhausted. It is restored by simply allowing its temp/ra- 

ahsLbed ”."®.‘®,‘'‘‘® ordinary temperature, when' the 
absorbed air is given oil. If the vieiiiim need not be 

*“ ■‘P’™™*"® ®®" obviously Is, greatly sim- 

Til™'® ®**®«’>' in the figure, 
/ill/ ®y‘"*“®® " “fc in one piece; B cm he 

coMooted with the pump by the cook b Ld the riibC 
tulm, and is eomplolefy fiUed with uioreurv To 
make a measurement, cock c is ommnH »n,i’,i„.„ ;. 

l«S"*1^3r'v''r“ ^*“1 ®7"n®' in the hoy, sec this J., 
of«’.« li? V gtjwiuaUy opened, when tlio iiressuro 
of the atmosphere drives tho mercury up into M and 
compresses the gas into tlic oapiUar.v%. Ily closi„r^ 
foom^t water pump in action, tho mercury is 

thr/onn^T'^ “fT’ “*®„''®®1‘ * i^ink < lo.s«l as soon as 
the connection between M and R is tSear. The uiercurv 
thus never comra in oonUot with nibbor. Tho vessel 
1 contains phosphorus peiitoiide, and tho cock m is always 

Ilf J ‘'“'‘I** ® nioasiiroment, so as to lessim 

the possibility of moisture finding its way into the gouge. 

—J. T. D. 

FbENOH PiTBltT. 

Oa»; Apparalna /or analysing -, Alliremeino 

hmiertochnisohe Qes.m.li.H. Pr Pat. .Vi7,42(l.lept T 
1906. Under Int. Conv., Sept. 2, 1904. ^ ’ 

‘''® ®"t«matio analysis of 

gas, and is shown »n th© ©©companviiiff fiffutv* Tl^ 
a the short tiibo f. is a bHass'^rtTm JtUZ 
ki/7™-ti cnmniunicating on tho one 

^£**^7'^** *)’®.t“be i, which dips into an approririate 
absorbent solution in the vessel I, and on the other with 

tubs*^ ®' f <“<1 ff. c»wth 

tut* a hydrai^c pump, by means of which a definite volume 
of the gas to be analysmf i, drawn into g and subLuS 
dnveo oyer into the absorbent liquid; »» is a tube whioJI 
projects into g and has a fiquid seal o; the tube o extends 
°°7*k**7i.’***° wider tube g, which is open at the tou s 
and the tlnwa-wav enck p MtaWish^ e^mtXtt^ 
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between the vessel I and either the burette ( or the jiressure 
recorder «. The apparatus works as follows:—When 
water enters by the tube 6, it gradually fills c, i, /, g. r 
and g. At first the excess of gas sample present in g is 
driven out through m and n, but when the water roMhes 
the lower end of nt the remainder of the gas (forming a 
definite, measured volume) con only osoafK) through h 
. and i, and it is therefore driven forward into the absorljent 
solution. Before that, the water rising in q has sealed 
the lower end of the tube o. According to the proportion 
of the sample absorbed by the solution in 1. more or less 
pressure is set up in I, and is indicated by the recorder i, 
which thus gives the result of the analysis ; or the volume 
remaining linnbsorbed may be measured by moons of 
the burette (. soon as the inflowing water roaehes its 
highest point in the siphon tube c, the latter overflows 
ond empties tho apparatus. As the water flows out of g, 
a fresh sample is drawn in at t, the seal at n preventing 
any access of air : and when the water in q falls below 
the ond of the tube o, the excess of unabsorbed gas in I 
escopes, tho pressure in I falling to that of tho atmosphere. 
Tho ahove described series of operations is then repented 
in performing o new analysis.—H. B. 


I Nona A NIC—QUA NTITA TIVX. 

Iron Determination of -, in the presence oj Zine. 

V. Komor. Chom.*Zeit., IflOO, 30, 31— 32. 

Th» mixed salts of r.ino and iron are converted into 
sulphates, ond these dissolved in the least possible quantity 
of cold Bulphurio acid, containing 400 c.e. of tho niono- 
hydrate per litre. The solution is completely oxidised 
by nitric acid, and is then evaporated, first over a woter 
hath and finally to dryness on n sand both, on acid 
ferric salt, BeH(80*)a,4^0 being formed during this 
prooeea. The dry substance is transferred to a crucible, 
and heated to constant weight over a burner. After 
30—48 minutes the contents of the oruoible are treated 
witii water, whioh dissolves the unchanged ginc sulphate, 
leaving all the iron aa forrio oxide.—F. Sun. 
leaiiinlMtdAeme]! rdumttriePeUrmnatiM <4 —- 
lodale, Tf* Mqaer. cii»»,-ZWt., IflM. *• 
TUtiisnnaM dbMrihsd M haaad eo the M la*d 


iodate when a soluble lead salt is treated with a« excess 4 
of potassium iodate. The precipitate obtained is prao- 
tiodly iusolnble in water, dJmcultly solnblo in nitric acid, 
but readily soluble in hydrochloric acid with evolution 
of chlorine. As most of the other heavy metais also give 
insoluble iodatos, the application of the method is limited, 
but it is useful for the valuation of commorclal load aeetgie 
(sugar of load). One grm. of the latter is placed ifl a 
300 c.e. fissk, dissolved in water, a drop of ooetie ^d 
being added if necessary, about 70 c.c. of M/10 potassium 
iodate solution are added and the volume madu up to the 
mark. After mixing and allowing the precipitate to 
settle, flO c.o. of the clear supernatant liquid arc with¬ 
drawn by means of a pipette and miiod with potasaiuin 
iodide solution. The small quantity of iodjne w<t free 
by the free acid present in the sample is titrated with 
N/10 thiosulphate solution. Sulphuric acid is now added 
and the main quantity of iodine titrated.—W. P. S. 

Areenie ; Determination of traeea of - hy the Marth- 

Uerteline Method, and the. “ Insennitivimtee " of Bine, 

A. ( 1 . ('hapman and Ji. D. I,avr. Analyst, IflOfl, SI, 
3—1«. 

In the Marsh-ftcr/elius metimd of dotormining areoiuo, 
the addition of certain metallic salts to tho flask oontainjog 
“ sensitive " sine, has the effect of preventing the reduc¬ 
tion of the arsgnio to its hydride ; thus salts of palladium, 
platinum, nickel and cobnll exhibit tUis “ retentive" 
action, widlst Ihosc of cadmium, tin, and lead, and alto 
aluminium, magnesium and the alkali metals, have no 
such efleot. In tt similar way, it was found that alloys 
of most metals with “ simsitivc ” 7.inc were not 
capable of reducing arsonious oxide ; the alloys of sine 
with till and cadmium are exceptions. If. however, 2gems, 
of cadmium Hul|iliate, or stannous chloride, or lead aeetate 
bo added to tile test flask containing one of these insensi¬ 
tive alloys, the wliole of the arsenic is cvolvod ss hydride; 
an exception to tins are uiokcl-r.ine alloys, but in this cose 
a certain amount of the uiokel lieoomas separated from the 
zinc (luring solution, and particles of it are deposited 
on tiio cadmium Hurfaci-.. It was further found that the 
addition of 2 grins, of cadmiun sulphate renderad 
inseiiuitive ** zinc oapalile of reduoing arsenic compounds; 
also that the addition of a cadmium, zinc, or lead aolt 
rendered magnesium siiiisitive. When using the electro- 
lytic method for determining arsenic, it was found that 
arsenito solutions wore completely reduced in prsseooe 
of suipiiurie acid, wlion a eatliodo cf lead, tin, or cadmium 
was used ; with other cathodes, a large proportion of 
the arsenic was retained in the cell; this applies equally to 
iron cathodes, whioh liave licen previously credited with 
iinving no sucli retentive action ; when arsenate soIntioRa 
were reduced eleetrolytically, similai results were obtainsd, 
altUougii in no cose wss all the arsenic evolved ss hydride. 
It woe found experinientally tliat the addition of any 
metal which causes iusensitiveness hsd the efleot of 
lowering the putentiiil of tlie hydrogen formed. The 
above results show that all inetals known to possess low 
supertension values prevent the reduction of arsenions 
oxide tiy zinc, whilst others (e.g., cadmium, tin, zinc) 
which piissess high values have no appreoiabie effect. 


Sodium and Potassium Oj/anide j Determination M spfwWs 

Sulphides in Ooenmereial -. O. W. Willisips. 

,T. ffliein. MetaH. and Min. Roc., R. Africa, 1905, 6, Ivf). 


Two portions of fi grins, each of the sample to be tested sre 
dissolved in 1(W c.c. of previously boiled distSled 
water. To one portion about il-5 CTm. of leaii carbonate 
is added, the liquid well shaken for a few imnutes and 
filtered, the filtrate forming a cheek iwlution, free from 
sulphides, but otherwise, especially with regard to inel- 
dental impurities, similar to the actual sample to bo 
teetiid. lit) 0 . 0 . of each solution are then placed In Masidsr 
tubes, and I e.c, of alkaline plqrobate, prepared by dim^g 
litharge In 5 per cent, sodium hydroxide solution, is 
A solution of sodium suIfhMe wmteinipg I nijjrm. pWBdJ- 
ie added to the check solution from a bnnim umtt 
ooloiir in the two tubes is mstohed. XlnypidO' 
tln^ and Imrsfdilttely atbdps |ts aiaxiirast 
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Sulphides ; Condilions of precipitation and sobition of 
Metallie ~G. Bruni and M. Padoa. Atti R. 
Aocfu!. dci Linroi Koma, 1005,14, [2\ 525—528. ('horn. 
Ontr., 1000, 1, 215—210. 

Ik 1804 OBtwald atatod that by troatniont with anl* 
phurottod hydrogen under preasuro, it abou)d l>o }>o»8iblo 
to preuipitaU', for example, zinc from aeid Huhiiiona, and. 
inveraoly, if the faydrogoa Rtilphido exert only a very amail 
presaure, lead sulphide and antimony Hulplude Rliould Ik; 
Holuble in acids. Tlie authors have e.xjmn men tally tented 
these statements. ComentraU'd Hn]])hate sulutionH of 
iron, manganese, zinc and cadiinum, and chloride Holutions 
of cobalt and nickel were troatcu), in piescnce of hydro- 
ohlone acid, with hydrogen sulphide under strong pressiue. 
For this purpose the solution under examination was 
introdiicoo into a cooled tube contaniing some liquefied 
hydrogen sulphide, and the tube sealed. On allowing 1o 
stand, the temperature of tire tube gradually rose ; at the 
ordinary toiiiperature. the pressure inside the lube 
amounted to 34'34—1(}*38 atmospheres. All the solutions 
gave abundant nreeipitatos of sulphide, except tliat of 
manganous sulphate, tints confirming Ostwald, wlio gave 
manganese sulphide as the most soluble suljihido m its 
group. On opening the tubes, contrary to exj»ectation. 
none of the precipitated sulphides redissolved; even on 
heating, only the sulphide of zinc went into Holutioii. 
With respeci to the second ])ait of Ostw^ld's statement, 
it was found that on acid solution of cadmium siil]>hat<s 
which under ordinary conditions yiehlefi a iirci ipitalo of 
cadmium sulphide, gave no precipitate with liydiogon 
Buiphido under diminished piessurc'.- A. 8. 

Chromium in Steel; Ikterminatutn of -, hy Timnntt of 

Ammonititn Pcraulphnte. II. E. WalU*rs. J. Anier. 
Chem. Hoc.. 1W)5. 27, 1550-1553. 

Th* author uw^s a method by whiidi chromium and 
manganese can both be dolernuned. It is not (lireclly 
applicable to tungsten' or moJybdenuiti-sliH^ls. whidi ofton 
contain a cliromiuiti caibule insoluble in sul])huiic ucui. 
If. after solution of the sted, this carbide be lilleii-d 
off. fused with sodium carbonate, and the jiroduct 
added to the main Bolutioii, the process can then b4i pro- 
oeeded with. The method is us follows:—The sample, 
1*25 grms., is weighed into a No. 3 lieaker. dissolved in 
36 c.c. of 1: 6 sulphuric acid, arid a little ammonium piu- 
aulphate added to the hot solution to oxidise mm and 
oarbonaoeouB matter; the solution is diluted to }(X> c.c., 
40 c.c. of silver nitrate solution (04 jst e<*tit.) and 
6—7 grms. of ammonium persulphate ar<i added, and the 
whole boiled till excess of perhuijmale is destroyed, say. for 
five minutes. The solution is transferred to a 5(K) c.c. 
fiask, cooled, made up to volume, 100 c.c ]M)ure(l into a 
100 c.c. fiask, and the remaining 400 c.c. treated in a 
beaker with a known volume of ferrous sulphate solution 
of known strength, anrl titrated with i)ernianganat<*. 
The ferrous sulphate oxidised by the sample reproRcnts the 

2 anese and chromium in 1 grm. of steel. The 
9 r portion of 100 c.c. is now titratixl in a porcelain 
dish with sodium arsenito Bolutum till tlie (‘olour is bright 
yellow. From this the amount of manganese is calculated, 
and the chromium is then obtained by difference.—»). T. J). 

Sulphur in Zinciferous ItesidueH ; fiehrmimHion of -. 

G. Lunge and R. Hiierlin. Z. aiigew. Oliem., IflOtl, 19. 

21—27. 

Witson’s method (thin .T., 1888. 305), as modified by 
Lunge, gives results far below the truth in burnt ores 


containing zinc, or in those which, oven though free from 
zinc, cousin high percentages of sulphur. In such oases the 
authors find that the addition of chlorate, which Watson 

S osed to disjxmse with, is necessary. For burnt ores 
less than 5 t>er cent, of sulphur, their method is as 
follows:—2 grms. of sodium bicarbonate of ascertained 
alkalinity are accurately weighed into a nickel crucible 
of 20—30 c.c. capacity, and thoroughly mixed with 
3*200 grms. of the finely-iKiwdered sample and about 
2 grms. of })otassium chlorate, by means of a fiat-headed 
gloss rod. The crucible is heated fur 30 minutes by a 
llanie .3—4 cm. high, the tip of which is 2—3 cm. below the 
liottoiu of the crucible. 20 minutes with the fiame rmsed 
so as just to touch the bottom, and 10 minutes with a 
larger llame wliich will raise the bottom of the crucible 
to just visible rodnesH, but not melt the contents. The 
eruciliht must bo covered, and no attempt made te stir the 
contents. The crucible is emptied and washed out into a 
porcelujii disli.aiul the contents boiled with 25 c.c. of con¬ 
centrated neutral solution of sodium chloride till solid 
salt begins to separate. The mass is now filtered through 
a Hobicicher and .Schiill s 51)0 filter, and washed with watar 
containing sodium ililonde till free from alkalinity. 
The filtrate is then titrated with N/1 or N/5 hydrochloric 
acid and methyl orange. From the ihfference between the 
amount required and that required by 2 grins, of the 
bicarbonate un<h1. the ]iorcentage of sulphur is calculated. 
This nmthoiJ answers not only for burnt zinciferous 
pyrites, but also for burnt bleiutes. When the zinc con¬ 
tent is high, the liquid is sometimes slightly turbid from 
zinc oxide or carbonate ; it is best then t-o carry all the 
titrations to ilistim^t red. 

If the sulphur content lie above 0 pt>r cent, the propor¬ 
tions uHtui should he—1*003 grms. of sample, 2 grms. 
of Ihcarbonate, 4 grms. of chlorate, and 2—3 grm.s, of 
8 u)phur-frw ferric oxide, wliitdi kiiopH the mass porous. 
Raw blendes can also treatetl m the same way, using 
0*3200 gnii.s. of blonde, 2 grms. of bicarbonate, 2 grms. 
of chlorate, and 2 grms. of ferric oxide ; and the same pro- 
IKU'Uuns, omitting the ferric oxide, give a quick and fairly 
accurale sulpliur assay of raw jiyrites.—if. T. I). 

liaUUing Auodt and Mercury Cathode; Use of —m 
JClectro-AnrilyHis. L. G. Kollock ami K. F. Smith. 
J. Amor. Chem. Hoc., 1005, 27. 1527- 1540. 

Thk arrangements formerly ileHcriberl (this J., 1006, 1127) 
have been apjdied to the eh'ctrolytic dejHJsitiou of other 
metals. Soim^ of the results, and the ossential data, are 
given in the table below, to compai'c with that formerly 
given (for. «/.). The cxiHTimenls with silver, mercury 
and bismuth showed that nitrates can lie used, or nitric 
acid added to the sulutiuri, without affecting the accuracy 
of the process. An attiuiipt was made to use metallic 
halides, and at tlie same time to determine the halogen 
by* using a silver anode, it was found, however, that the 
coating of silver liolido could not bo obtained sufficiently 
adherent, but that portions drop^ied into the cathode 
basin. By reverting to the fiUtinum anode, however, and 
itoating toluene or xylene on the liquid, it was found that 
the electrolvsis of halides could bo successfully carried out 
without injury to the anode, the toluene completely 
absorbing the halogen formed. 

The authors have also found that in this way perfect 
separations of iron can be effected from uranium, alu- 
miiuuni, thorium, lanthanum, praseodymium and neo¬ 
dymium, cerium and zincunium. 


Metal. 

Weight of 
metal present 

/ 

Hulphuric acid 
ur nitric add 
present 
lor toluene). 

Volmne of 
electrolyte 

Current. 

E.M.F. 

Speed of 
anode. 

' 

Time. 

Weight of 
metaifound 


Grros. 

c.c. 

0.0. 

AmpOrea. 

Volte. 

firvH per min. 

Mins. 

Grms. 


0*11480 

8. 0*126 

6 

8*6 

JO-7 

.H60 

12 

0*9461 

'Bn . 

o*4ioe 

8. 0*2 

6 

4 

6 

800 

9 

0*4160 

Silver . 

0*2240 

a. 0*10 

6 

4.6—8*0 

0*6—6 

1200 

4 

0*2240 


0*8676 A 

N. 0*2 

6 

S 

7—6 


4 

0*3678 


0*2773 

8 or N. 0*6 

12 

8—4 

6 

«... 

15 

0*2777 

OoDalt cbioride .. 

0*1260 

T. 10 

6 

2—4 

6 


6 

0*1260 

<jk>ld 

0*1200 

T. 10 

6 

2—8 

10 


5 

0*1100 

' » * .. 

0*1030 

T. 10 

6 

2—4 

» 


12 

0*1020 

jlercuric «. 

0*2626 

T. 10 

6 

1—8 

10—7.5 


10 

, 0*2624 


0*1400 

T. 10 

10 

fl—8 

7—4 


15 

0*1507 

Inoniidt 

4 0*2219« 

T, 10 

6 

2 

6 

““ 

10 

0*2215 
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AiUimony: Rapid DtpoaUim of -, hy JSlectrolynn. 

J. Lftugness and K. F. Smith. J. Amor. Chem. Boo., 
1906. 27. 1624—1627. 

Tbk anthors hare repeated Exner’a experiments (thin .7.. 
1903, 1160i, and endeavoured to give the conditionB more 
precision, and thun secure uniformity in the results. The 
antimony solution (10 e.c., containing about 0*26 grm. 
of antimony) was (daced in the plaiinutn basin used as 
anode, and to it were sddtHi 15 c.o. of sodium sulphide 
solution (sp, gr. 1*18), 3 grins, of jotassium cyanide, 
1 c.c. of 10 |)er cent, sodium hydroxide solution, and wat<»r 
to make up 70 r.»\ The solution was hcited nearly to 
bulling and electndysed with a current of ampOnis per 
sq. dom., at 3*6—4*0 volts, with rotating anode, and in 
16 ininutea the whole of the antimony was dt'f)osiUMl as 
a bright grey adherent coating (results, 0*2402 to 0*2410 
grm. instead of 0*2400). With roughcruHi disln^s 1 grm. 
could be accurately de]K)sited in 20—25 minutes. 

Two analyses of stibnite were made, 0*5 grm. of the 
mineral being dissolved in 20 c.c. of so<iium sulphide 
Bolurion, filtered and washed from the insoluble matter, 
and the solution electrolysed un<ler the above conditions 
(7 amp., 3 volts, 20—25 minutes). The two results were 
71*09 and 70*72 cent. 

The same process affords a means of compIcUdy separat¬ 
ing arsenic from antimony. Solutions oontaniing 0*1208 
grm. of antimony and 0*2000 grm. of arsenit* gave in six 
experiments de(K>sitH of antimony weighing from 0*1207 
to 0*1200 grm.—J. T. 1). 


ORGANJC^QVANTITATirE. 

Carbon Biaulphide in Benzfut‘; Delermiiutiion of -- 

1). Stavorinus. J. Gaslieleiicht, lOOO, 49, 8. 

The author a]>plies Petersen’s mcthoil (this .7., 1903. 
1017) based ufion tlie formation of xanthogenato from 
carbou bisulphide and quantitative oxidation of its sulphur 
with hydrogen iHiroxide in alkaline solution, to tlie deter¬ 
mination of the small quantities of carbon bisulphide 
present as impuriticR in commercial benzene. 25 c.c. 
of benzene arc mixed in a beakiT with 70 c.c. of 00 fH)r cent, 
alcohol and 10 c.c. of 8 ]ier cent, sodium liydroxide solution 
added. After standing for half-an-hour. 5 (‘.c. of <'<m- 
coutratod hydrogen peroxide solution free from acid arc 
addml, and the alcohol is distilh'd off on the water-bath. 
The solution is diluted with 200 c.c. of water, acidified 
with hydrochloric acid, and the sulphuric acid formed 
precipitated with barium chloride. The method may 
Ke aciapted to volumetric working by using N/1 sodium 
hydroxide solution for the xanthogenaU^ reaction and 
titrating back with N/r>.a<'id using methyl orange as an 
indicator after oxidation with hy^lr(»gen peroxide ; I e.c. of 
N/l sodium hydroxide solution —O'OIh grm. of carbon 
bisulphide. Thiophene is not attac^ked by an alkaline 
hydrogen pi-roiidc solution.—R. L. 

Paraffin Scidt; Ihiermination of the Oil in -. Tj. 

Noustadtl. Chem.-Zeit., 1909, 80, 38. 
Auvantaox is taken of the fact that the oil is completely 
soluble in acetone, whilst only a small proportion of the 
wax is dissolved, ami this can bo entirely removed by 
cooling the solution to —16° C. One grm. of the finely 
powdered scale is digested vdth 10 c.c. of acetone at tlu^ 
ordinary temperature for one or two hours. The mixture 
is then placed in a freezing bath and cooled to —16'' C 
The solution is filtered through jpotton wool in a filter 
tube surrounded by a freezing mixture, and the insoluble 
scale is washed with cooled acetone. The filtrate is 
collected, the acetone is distilled off, and the oil is dried 
at 100° 0. and weighed. This method gives results which 
a^pee perfectly among themselves, but which arc always 
higher than those obtained by the old method cd pressing 
the oil out of the scale roeohanically, since the removed 
of <dl in the latter case is never complete.—J. F. B. 

Rubber: New method of arndyna of Raw -. E. 

Bitmar. Oumml.'Zeit, 1606, 20, 36^366. 
a 

T<k detormiae moutnre, 1 grm. of tbo raw rut>b«r !■ dried 
St 80° C.* For the oah, 1 grm. of the moatiested rubber iit 

f"' 


incinerated in a platinum crucible. For i^ins, 4 gnns. of 
the masticated rubber are extracted wilh acetem in a 
Boxhiet apparatus, whilst for total inipuritieB, 1 grin, of 
the rubber, after extraction of the resin, is dissolvad in 
100 c.c. of lienzene on the wator-bath, and the solution Is 
eeutrifugalised. Bv subtracting from the weight of 
inHoluble matter that of the inorganic impurities (ash), 

I the |)ercontage of organic impurities (albuminoids, sugars, 
i albanes, &c.) is obtained. The pure rubber is either esti* 
mated by dilferemu*, or the lieiizeno is distilled off from 
the clarified nolution and the residue weighed. 

The following results were obtaine<l in the case od five 
different rubbers, viz.^ (1) Guatemala, sandy, from ■Cos- 
, tilloa da>itim ; (2) Mozambique, unripe, from iMndotphia; 

! (3) ParA, fine, from Nt'fva hroHdicnaia; (4) fine, large 
I Mozambique balls, from Landolphia; (6) Gambia balls, 
j from Lnnuolphiii Bcneg<denai ^:— 


! 

1 

Inorganic 


(bganlc 1 

Pure 

No. 1 

1 Moisture. 

1 hiipurlOefi. 

Heftiiia. 

imptmties. 

robber. 

i 

' Per rent. 

Per <*ent. , 

Per rent. 

-w —- 

Per rent. 

Per oout. 

1 1 

; ,H-166 

8ft*40 

9'91 

28*20 

88*276 

1 2 

1 515 

U*U1 

7*04 

89*81 

88*09 

i 

1 »*8H 

0*31 • 

1*49 

0*00 

94*86 

1 4 

2-47 

0*62 

11*61 

8*0 

68*4 

1 

1 

1 • 

40*69 

3*48 

1 2*70 

60*78 


—E. W. L. 


Starch .* PolartmHrie Determination of ——. E. Ewers. 
Z. fiffeiitl. Chem., 1905. 11, 407. ' Chom.-Zelt, 1906, 
29. Hep., 382. 

Bv continued treatment with glacdal acetic acid, dilute 
hydrochloric acid an<l hot water, starch may be readily 
and completely dissolved. The author states that this 
method of dissolving starch is well suited to the quantb 
tative estimation of starch in commercial starches and 
flours, the amount of steroh presentfin the solution being 
determine<l polarirnetrically.—T. H. P. 

Starch a7id Am^octiluloaea: Ddermination of CoagtdaUd 

-. J. Wolff. Ann. Rev. Chim. anal., 1905; 

through Woch. f. Brau., 1909, 23, 31. 

KqiJAf, quantities of starcli are platted with water in three 
flasks of equal capacity, they are then platinised, 
heated under pressure, and alloweil to cool, To fiaak a, 
20*5 c.c. of a filtered 10 jM^r cent, infusion of malt are 
added, and the mixture is maintained at a constant 
tomiMirature of 90° C. 7'o flask b only 0*6 e.c. of the same 
malt infusion is ad<ied ; flask c receives the same. The 
contents of flasks b and c are allowed to remain for teiree 
hours at the ordinary temperature until coagulation haa 
I taken place. The contents of flask b ore then diluted to 
200 c.c. after the addition of 20 c.c, of the same midt 
infusion which has been boiled. The contents of flask 
c are then fully saccharified after treatment with 20 c.o. 
of the unl>oiled malt infusion, and are also diluted to 
209 c.c. The contents of fiask a are also fully saccharified 
and are likewise diluted to 200 c.c. All the liquids are 
filtered and 100 c.c. of each filtrate are heated in the 
autoclave at 1^° C. for 20 ininutes. The solutions are 
neutralised, made up to equal volumes and the dextrose 
is determined in each, the results being calculated os 
starch. The difference between a and 6 gives the weight 
of the coagulum; the difference between a aiul e gtvw 
the wcigiit of the araylocelluloso.—*7. F. B. 


Renzaldehydc ; {Grainmeiric\ Dciermifudion of smoC 

qtuintitiee of -. 71. H^rissey. J. Pharm. Ohinta, 

1909, 28. 60—05. 

BKNCALnsHYits is precipitatetl as its phenyniydra£Oiie» 
formed according to the reaction 


QH.. NH. NH, 4- C-ITj.OHO « 

OflHtcH + H^O, 

The reagent employed, consists of 1 c.c. of Ikeshly 
tilled phenylhymzine and 0*6 c.c. of glacial iioeUjC Mid 
<BBfiolved in 100 c.c. of distillsd water. ' *, 

Fifty 0.0. of M aqneoua abbtlon of U ns aMA y da^ 
the same voliune of titillate, ohtaittsd tftM W 

iHr : ' ■ ' • ^ 
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lysj of a glucosido, such as aroygdalin, sambiinigrin, or 
^fturaein, with a formcmt, is mixed with 50 c.c. of the 
lit^ye reagent, hoateil on tbo water, bath tor 20 to 30 
minutes, and sot aside for 12 hours. The precipitate is 
then oollectod in a (looch crucible, washed with 20 o.c. 
of wld water, and dried to constant weight over sulphuric 
acid «» iHicuo. The weight of phenylhydrazono obtained 
X 0-64081, gives tbo equivalent of benKaidehydc. 
Sxperiments oonduot^ with the hydrolysis of anhy* 
®'.*^'y8^**^^*** mt’ans of enmisin, and subsequent 
distillation of the benzaldehydo formed, have given 
resu^lts in the determination of the lalt-er, which, although 
slightly below theoretical requirements, indicate tlie 
practical value of the method. —J. (). B. 

XXIV.-5CI1NTIFIC & TECHNICAL NOTES. 

{Continued from page 93.) 

Hfi4ium; Effect of high tcmppr<Uure» on the rate of 
FhU. Mag., 11, I43_i5,x 

CORIB and Damn. ((Vmipt. rnnd.. 11104.188, 748) concluded 
from t 111 rfisiillB of iixjmriiminls on the exponuri) of tlie 

active d(qK)Hit from radium to high temperntiii’eH, that the 
rato of decay ’ of the active niatorinl wax tienuanontlv 
altered, and that as the tenipcrature to which the deposit 
was oxiiosed. was raised, tlie “ iHiriod ” (i.e.. the time in 
mmutes reiiuiied for tho activity to fall to half ila onamal 
value) reached a nnnimuin at about 1100“ 0,, and then 
began to increase again. The authoi, however, bv beatinu 
a CQI'IKir wire coated with the active substance, in a sealed 
tube, fliids that teinjHiratures between 700” and 1100' C 
do not permanently affect the rato of decay of tho active 
deposit from radium. Curio and Danne's reauKs hcitiK 
apparently due to neglect of taking into account the 
volatilmation of one or more of the coiistitueiils of the active 
deposit.—A. S. 

Quartz; Admrj^i,m o/ Wnirr vapour and at CfHain 
aaltfi %n aqueous sofnhnns by - 1^ J[<' 

iihm/ 

HE powdered <|iinitz used in the e.\|Krimeids was com- 
Jiosail of particles of from O-OOfi to 0-20 mm. diani. ; 

?™"ai 7T" ‘ho solution ot 

a- C. Alkali hydroxides were adsorbed to a much 
^ater extent than alkali carbonates; tho amount of 
Maorjdjon increased with the concentration of the solii- 
oa^viifs”'” “ J^/lO-solidion of pofaRsiiiin hydroxide, 
-•4 X10 grni..equivalents weie adsorbed bv 80 grins, 
of quail./, sand with a total surface of about' 14,000 sii. 
cm. ; with the powdend quartz, the adsorption was much 
gieator. Neutral salts weie not ailaorlaal to any apprimiablc 
extent. Exiienments on tho adsorption of water vaisair 
a.g., from di iitc anipluiric acid, by powdered quartz’ 
wore also made.—A. h. 

Solid Solvtionn. P. Wallerant. amiptes rend., lOOff 
142, 100-101. 

Mixtorm of iaomorphoiin crystals have sometimes Wn 
likeneit to solutions of one solid substance in another, 
mnee their pliysieal properties vary with their composition. 
The author s results tend to strengthen this view, since 
they show that Imth diffusion ami ro.erystalliaation can 
take plMO m these solid mixtures. If » mixture of potas- 
Biuia nitrate and ammonium iiitrate, containinc 80--03 

solidify, there is ohtameil. above 104“ C.. a conglomerate 
of two kinds of crystals, one being isoinorphons with 
potassinm mtrate and containing W) per cent, of tho 
^moniuni salt, the other being <|uadretio and eontaining 
W per cent, of ammonium nitrate. At 104“ C. tho moss 
becomes cloudy, the crystals can no longer ho discerned, 
md moremimte take place within the mixture. As a 
rMult of this diffusion, uniform Zdnes of crystals are gradii- 
crystals belong to the monoolinio 
irestem.and hare a oompositldn intermediate between that 
of the two components. The ^vetse phenomenon tokos 
jdace in the ease of a raix||sii^^tvo parts of ammonium 


nitrate and one part of oawiiim nitrate, mixed by fusion 
and allowed to solidify. The moss ffrst solidifies in the 
form of cubic crystals, which on further cooling change 
mto rhombohedral crystals isomorphoiis with those of 
CHiBium nitrate. These latter are slowly transformed into 
a coiiglomerato of two kinds of crystals, quadratic and 
rhomlwliedral, both of which are mixed crvstalo of the 
two nitrates of different compositions_J. p.'B. 
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Prizes. 

AlroM ; Prizes Jar denatured - 

Feb. Kl. 190tt. 

The Commission appointed by the French flovommant 
to inquire into tho methods of examining and methylating 
alcohol hove decided to offer the following prizes for open 
compitition. irrespective of the nationsUty of tho oom- 
ptitors; (1) A pri7,e of 20,00()f, for a method of mcthylat- 
iiig^cohol whli^h shall be preferable t<i that now in vogue 
in Franee, and at the same lime prevent any defrauding 
of the revenue ; and (2) a prize of (MI.OOO fr. for a method 
which shall iwrinit of the use of alcohol for illuminating 
pur|s)8cs under the same conditions as those apiilying 
to wdroleum. Further details may lie olitained from 
the Commission. 


Trade Report. 

British Chimiosl Tbsde ir 1005. 

The following are further details of the British Chemical 
trade in 1905. (See this J., HM)0, 94):— 


Imports. 


Article. 


I Quantity. 1 Value. 


Byeatuffa {other 'than dyewootla) and 
sulMtuiufB uNcfl in taiiniiia (»r dyelna • 
Uark. for tunnliiK .OU. 

t-Tltch . Tona 

Dyoa. Coal tar: . 

Alizarin and Alizarin Byes .... Cwt 

Anlllnn . 

Synthftlc Indlso..!!!!!.’! ” 

Otlier coal tar dye*. *’ 

KxtracU. ■ ■ ■ *' 

..■.■'..'.‘.'.■.■.■■Toil* 

Myrabolan* ... 


I 


Valonia . 


Ton* 


Colours and Pigments ■ 

Nickel oxldo .‘ 

Zinc oxldo... 

Other aorta .!!!!!!!!] \\ 

Total . 

Manure* : 

Bonea. burnt or unbnmt. Ton* 

Ouaon. 

Nitratd) of *oda (oublo nitre) !.! i !! 
"hoNphatie of lime, and rock pnotpfuite 


3.247 

57.703 j 
174.303 I 
82.240 I 
1.331 

7.078 I 
8.201 
076.924 j 
26.062 


306,118 

17,406 

288.384 

1.404,453 


Exports, 


2,076,366 

47.846 

29.228 

104,484 

421,026 


243,500 

72.643 

217,036 

976,444 

121.269 

8.800 

662.174 

148.172 

116.902 

169.474 

268.819 


260.703 

86,616 

282.868 

814,008 


1,433,770 

200.913 

138.006 

1.104.487 

614.131 


Article. 


Coal producU. not dye* : 

Aaijine and ooai tar oil*.Cwt*. 

Naphthalene and anthraoena !!! * ’! 

Other *ort* .; ^ " 

Total .. 

R X w Byeatttff*: 

Prodneti of coal tor ...... 

Other aorta .|] ** 

Total. 
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Jf0ppff«^{contlnued). 


Aitiels. 

Quaatlty. 

^ Value. 

OlyeolB .C*ts. 

Manure, chemical. Tone 

Balt, white rock. „ 

PiUnteni' Coioure and Materialu: 

White lead .Owto. 

Nickel oxldo . „ 

Zinc oxide... 

Other iorta . „ 

Total. 

Soda Oomjiounds: 

Soda ash .. 

„ bloarbouaifi. 

„ caofitlc . , 

„ cryetale . „ 

„ empiiato (salt-cake) . „ 

otiier eorta . „ 

Total. 

X47.1S9 

801.141 

661,204 

,676,170 

3.466.768 

481.074 

349,014 

i.sis* 

61,088 

1.878,440 

830,414 

8,283 

78,291 

1,740.680 

1,786,610 

2,161,668 

1,401,635 

42d..HOO 

1.613,608 

200,103 

742,832 

847.187 

814,067 

140,018 

741,621 

82.H86 

64,176 

188.008 

4,721,286 

1.486,624 


AKKUBOtllTG ZVX StCTUtUM DJWt XW CAPZtLJUtXtin- Vm> 
Al>8OapTIOHS*»80HaiNUir0KN nXBUHBNUXlir CAFltLAB* 
AiTALYfls. 'ion FntinaioH Ck>ppsLfiBoi3niB* Helbing 
and Llchtenhahn** VerJag, vorm. Reioh-Betloff, Baad! 


8 vo volume, containing 239 pages ol aul^ttot mattor* 
Tiio Bubioct is treated tinder the following divialoiili or 
heads; I. History and General Significance of Capillarity. 
II. Introduction to ** Capillary Analysis.” III. Cttpilb^y- 
and Absorptive-Behaviour o! the Dycwtuffs, AlkaloioL 
Oils and Naphthas. IV. Application oi Capillary Analysis 
in Inorganic Chemistry. V. Application of Capillar? 
Analysis in the 'I'osling of Foodstuffs, &c., as al^ in 
Pharmaceutical Cliouiistrv. VI. Application also in 
Physiology. 


PuNPUHRUNO IN DIK TUKUMODYNAMIK AtJP EnBRQKT* 

JscHER GKL'Noi.Aatt. Vim !>. Jfijus Mjoysr, Privat* 
dozorit an dor UnivorsitAt Breslau. •Wilhelm Knapp's 
Verlag. Halle a. S. 11K>5. Price M.8. 


* 


New Books. 

A ^.Handbook roa Canb-Suoab MANUYArTURBRa and 
"^1518 Ohbmwth. By Gcu.vord L. SrBNOKU, D.Sc., 
I^rmorly Chief of Sugar Laboratory, U.K. Department 
of Agticulturo, Ac. Fourth Fdition. Howritleii and 
Knlarged. First 'J'lioiisand John Wiley and Sons, 
New York. Chapman and Hull, Ltd., London. 1006. 
Price S3.00. 

Small lOmo volume, bound in morocco and gilt, contaiii- 
mg 320 pages of subject matter with 62 illustrations, 
and the alpnabotical index, followed by list of tables anil 
formula). The subject is divided into tw'o parts. T. 
Thb AIanufactukk of Canb Sugar, and II. Sugar 
Tho sub-divisions of those branches are as 
follows (i) Kxtractioii of the Juice, (ii) Its Purilica- 
^on. (iii) Filtration of the Juice and Si'ums. (iv) 
Chemical Reagents uood in Purifying the Juice, (v) 
Evaporation of the JuicK^ (vi) Preservation of the Juice 
and Syrup, (vii) CWstallisation of the Sugar, (viii) 
Disposal of lA»w-grade Sugar. II. 
^ Com|K)sition of the Sugar-cane and Molasses, (ii) 
ftojwrties of the Sugars in the Cane, (iii) Optical and 
Cnomical Methods of Sugar Analysis, (iv) Density 
^terniinations. (v) General Analytical Work, (vi) 
f Sugar-house W'ork. (vii) Examination 

of Bone-black, (viii) Analysis of Limestone, Lime, aiul 
Sulphur, (ix) Lubricating Oils, (x) Analysis of Fhio- 
g^es. (xi) Quality of the Water-supply and I’reatment 
of Imj.uro Wfttor. (xii) Fennontatioii. (xiii) Spociul 
Koagent*. (xiv) Refcronce TbWoh. 


8 vo voluiim, containing 200 pngt's of Bulneot matter, 
ami alpliaboticol indexes of authors amj eubjeets. The 
entire subject is treated under the following beadj! 
IrjTKoDucTioH. I. Mathematical Introduction. 11. and 
III. Energy and its two Prime Factors. A., IV. CaJoii- 
metry. V. Thormometrv. VI. Flquations of Condition. 
VII. Thermodynamic (to-officients. B., VIII. First 
Principle of ThormodynamicH. IX. Employment of 
Ideal Cases. X. Thormochomistry. XI. Sopendence 
of the Internal Energy on the Temperature. C., XII. 
Carnot’s Process. XlU. The Second Principle of Ther* 
modynamics. XIV. Irreversible ProooBSCs. XV. 
Entropy. XVI. Entropy of Ideal Cases and Osseous 
Mixtures. XVII. Applications of tho Entropie Tlteory. 
^Vlll. .Absolute I'emperaturo. XIX. ’Pbermodynaxnio 
Potentials. XX. Conditions of •E<iuilihrium. XXI. 
Theory of Phases. B., XXII. liVee Energy. XXIU, 
Application of Isotliormal Processes. XXIV. Dilute 
Solutions. XXV. Imw of Mass Action. XXVI. Appli¬ 
cations. XXVII. Electrical Energy. XXVIII. Roe 
Energy of Formation. XXIX. Heat of Boaetion and the 
Isoehore. 


Thb LanoBAToBy Book of Daiky Analyru. By H. 
I DBoor Richmond, F.l.C. Chas. Criffin and Co., LtdlV 
j Exeter Street, Strand, Loudon. 11(05. Priee ‘2s. 0d. 
I nett. 

I Small 8vo volume, containing 80 pages of subject matter 
and the alphabetical index. The text contains 88 illue- 
trations, and is sub-dividod as follows:—I. Intruduotion, 
Congtituents of Milli, and its Products, Ac. II. Analysis 
of Milk. III. Analysis of Liquid Milk-Products. IV. 
Application of Analysis to tho Solution of Pi-oblems. 
V. Analysis of Butter. VI. Analysis of Choose. 


OHArTBBR ON pAntK MAKING. Vol. II. Comprising 
Answers to Questions on Paper Making set by tho 
* "trammers to tho City and Cuilds of Isnidon Institute. 
By Clayton Bbadlk. H. H. C. Grattan, 17, The 
trough, Ixmdon Bridge, lamdon, 8.E. 11(06. Price 
6 s. nett. (See this J., 1904, 666, for notice of Vol. I.) 


Small 8 vo volume, containing 168 pages of subjoi 
inattor and tlio alphabetical index. The work is divide 
into th(^n chapters, os follows ;—I. I'cclinical Educatio 
•s Applied to Panor-making. IT. T-ho Use of SpeeiaU 
pre^red Sin> in Dry Shoots for Paper Siring. III. t 
J^I. QnesUons set at the City and Guilds of Londo 
^fatute 8 Examination for 1901, 1902, 1903, 1904, an 
IBM. VIII. Answers to 1901, Ordinary Grade. IS 
Honours Grade. X. Answers to I90S 
tWMuuy Grade. XI. Answers to 1902, Honoura Gradi 
Xn. Anmrs to IMS, Ordinary Grade.. XUI. Answer 
Grade. 


Fabbioation dbh Pkoduits Chimiqitjcs Pbopbbmbnt 
Hits. Royaiinio de Belgique, Ministero do I’lpdustrio . 
et dll Travail. J. LoMgufe ot Cio., RuodelaMod^ine, 46, 
Brussels. Price, 4 fr. 60. post free. 


Royal 8vo volume, 
a classified tab 
tho chemical maiiufaetory 
gives a description of the various ohemical industries of 
Belgium; its scojie may be judgoti from tho foltowins 
extracts from t^ indiS:—First Part. iSulf^uric -4dm 
and Superphonfmaten. I. Mineral Acids and By-produots. 
(I) Sulpliurio Acid, m NRrio Acid. (8) ^ium Bulphate 
and Hvdrochlorio Aoitk* II. Calcium Phosi^Btes. (1) 
Suporphosphates, (2)' Dissolved Guano. 18) Baai« 
Pwmphates. III. Acoessoty Products t Copper * 


Ai^tilK} KicM and Copper AsiTOideB. 
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NEW BOOKS. 
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Soda, ChlofidtH and Potash Salts. I. Sodium Carbonate 
and By-productii. li. Bleaching Powder and Caustic 
Soda. III. (1) Socia Crystals. (2) Sulphurous Acid 
and Bisulphites. (3) Magnesium Sulphate, Sodium 
Hypochlorite, Zinc Chloride, Sodium Sulphide. IV. 

(1) Potassium Carbonate and Caustic Potash. (2) 
Potassium and Ammonium Nitrates. (3) Itehned SsJt. 
Third Pari. (Hfwr Prodveta of liaturid Minerals, i. 

(1) Alumina and Aluminium Sulnhatc. (2) Potash Alum. 

(3) Various Aliiminiiim Salts, ll. H) Phosphoric Aci<l. 

(2) Double Superphosphates. (3) Alkali Phosphates. 

(4) Phosphorus and (^uper Phosphide. III. Mineral 
Colonns. (1) CtTussito, Massicot and Minium. (2) Zinc 
White, Grey Oxide, and Zinc Powder. (3) Lithojiomv 
(4) Ultramarine. (5) Perrir Oxi<)c l*igtncnts. ((i) Various 
Colours. JV. ('uinprcssed Gases. (1) Oxygen and Hydro- 


I ^n. (2) Sulphur Dioxide. (3) Carbon Dioidde. (4) 
*.4nhvdrous'^Ammonia. V. (l)Sulphur. (2)BariumSuIphate. 

(3) Borax and Boric Acid. (4) Sodium and Potassium 
Silicates. Fourth Part. Cod and Wood Products: 
I. By-pro(iucts of Coal-tar Distillation. II. Secondary 
(>oal-tar Products, Ferroevanides and Thiocyanates, 
Ammonia, Ammonium Sulphate, Tar Oils and thoir Pro- 
: ducts, Pitch. ITT. Direct Wood Products. A (1) Tannic 
: Extracts. (*2) Solicin. B. Pyroligneous Acid. IV. 

Secondary Wood Products. (1) Methvl Alcohol and its 
Derivatives. (2) Cnleiitrn Acetate un^ Products derived 
therefrom. (3) Wood Tar derivatives. V. Various 
Organic Prodmts. (!) Ethyl Ether and Acetic Ester. 
(2) NitrocclluloHe and <‘ollodion. (3) Acetaldehyde and 
Paraldehyde. VU. Fine (^loinieals. (1) I/aMratory 
ProdiietH. (2) Pharmaceutical Preparations. 
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Official Notices. 

COMMUNICATIONS. 

Authors of communications read before tli© Society, or. 
*ny of iU Local Sections, are requested to take notiw that 
wider Buie 43 of the Bye-lswa the Society has the right of 
priority of publication toi three months of all such papers. 
Infringenient of this Bv^'.law renders papers liable to be 
'<<^eotod by the Publication Committee, or ordered to be 
alwtracted for the Journal, in which case no reprints can 
1 >e furnished to the author. 

Members are reminded that the subscription of 26s. 
for 1906, payable on January Ist, should be sent 
At once to the Hon. Treasurer (Mr. Samuel Hall) in 
order to ensure continuity in the receipt of the Society’s 
Journal. 

DECENNIAL INDEX, 1890-1006. 

A OoUeotive Index to the first fourteen volumes of the 
Journal (1882—1896), a volume of 660 pages, was pub¬ 
lished in 1899; a few copies of this are still left, price 
10a. A second volume, embracing the period 1896—1906, 
■Is now in preparation, and will be ready for printing in 
1906. It contain both a subject matter and authors 
ftames porrion, and will be a volume of about 900 pages, 
uniform to size with the Journal As the number of 
copies to be printed will draend on the number of applica* 
tions from membere, the fneasurer is prepared to receive 
eubeoriptions at the rate of 10a. each copy. A form of 
•ppttoaoon for this purpose will sltortly be Issued. 
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LONDON SECTION. 

The next meeting of the London Section will be held 
at the Chemical Society’s Bkmms, BurUagtos Hones, 
Piocadilly, on Monday, March 6th, 1906, at o p.in., wbn 
Dr. W. D. Borland will read a paper on *' The I^tio& 


_ ___ _ S, at 8 p. . 

Dr. W, i>. Borland will read a paper on ** The I|pdtio& 
of Nitro-oompotmd Explosives in Small Arm CaHzMMi.** 
On April 2nd, Mr. E. J. Watkins will read a papw on 
“ The JEtopiness in Floor and Broad, wad its deteimoai end 
jMT^vention.” 

MANCHEBTEE SECTION. 

Tlio next meeting of the Session will be held afi, tike 
Grand Hotel, on Friday, March 2nd, at 7>80 p.iiL, VheR 
Mr. Herbert Porter will read a paper entitled, Beetfoot 
Sugar Industry in England,*' the subject being treated 
under the following he^a;—Beasoiui why It should now 
succeed. History of its development Value of iMw- 
beet for sugar, cattle feeding, and mwaure. Its cutt 
vation. The sugar factory and sugar ejctraotimiu 


NEWCASTLE SECTION. 

The AnnimJ Dinner of the Section will be hMd aft 


Bestaurimt, Blackett Street, Newcastle, on MMoh 
at 7. p-m. The President of the Society, Dr. & Dl 
F.K.S., has accepted the invitation of the Section Is 
oooasbn. 
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Baker, Wash., U.S.A., Chief Chemist. 

Smith, Robert C., 426. Home Avenue, Oak Park, 111., 
U.S.A., Chemical Engineer. 

Stickland, Oliver W., o/o The New Explosives Co., Lttb, 
Stowmarket. Suffolk, Works Qiemist. 

Straus, Louis, 18, West 83rd Street, New York City, 
U.S.A., Merchant. 

Symc's, Ivongford P., Paroora Freezing Works, 'fimaru, 
N.Z., Chemist. . 

Tempany, H. A., Government X^aboratory, St John’s, 
Antigua, West Indies, Analyst. 

Tolman, Frank S., 451, State Street, Flushing, N.Y., 
U.S.A., .Superintendent (Oakes Manufactunng Co.), 

Warwick, Philip H., o/o Messrs. J. Richardson £ Son, 
Millgate, Newark-on-Tront, Maltster. 

Webb. Frank H., P.O. Box 104, Apponong, R.I., U.S.A., 
Chemist. 

Weiss. Philip, jun., Wharton Furnaces, Wharton, N.J., 
U.S.A., (yhemiat. 

Wheeler, Frank O., 'frenton, Mich., U.S.A., Chemist. 

Wilke. Wm., 86, Norwood Avenue, Buffalo, N.Y., U.S.A., 
Chemical Engineer. 
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Allen, Charles A., l/o Irlams; 188, Harwood Street, 
Darwen. Lancashire. 

Baron, W. Briscoe, l/o Manchester ; o/o Jos. Crosfield 
Sons, Ltd., Warrington. 

Bartripp, G. F.; all commimioations to 61, Ptilteney RoaJ, 
South Woodford. 

Bieleoki, Dr. Jan, l/o Morzalkowska; 66, Krakowski 
Przediniescle, Warsaw. 

Bond, Josiah, 1/u Somerville ; Patagonia, Arizona, U.S.A.. 

Braman, W. W.; all communicatioas to Box 353, State 
(killege. Pa., U.S.A. ' 

Bruce, Jas., l/o Belfast; Oaik, Saskatchewan, Canada. 

Buchanan, E. F., l/o Akron; Nfimbergerstrassie 3, 
Berlin, W., Q^many. 

Burnside, 0. F., l/o Parlin; California Powder Works, 
Santo Cruz, Cal.. U.S.A. 

Carter, Stewart F.; Journals to Park Place, Suffeixi* N<Y., 
U.S.A., Superintending Olmmist. 

Chariton. Tbos., l/o San Franclfoo; 325| Irvington Place, 
Demver, Colo., U.S.A. , , 

Ghilwell, Johni I/o 'Wednesbuiy; Post Offios. Auckland 
NewBetliirf. • 








.somMoant. 


GoUtagri^, yjMik, l/o Beaufort Roa4: 73, Fountain 
Hoad, Xdgbaaton. 

Crig^ W. H., I/O Nowington Green i 83, Ardleigh 
Bead, Southgate Boad. l,oadon, N. * 

Davte, Charles fl.; all oommunioationa to c/o National 
Brewers’ Academy, 402, West 23rd Street. New 
York City, U.8.A. 

Davis, Emerson, l/o Cass Avenue; 30, Watson Street 
Detroit, Mich., U.8.A. ’ 

De Kois, W. H., l/o Pulaski; c/o General Chemical Co- 
Hudson Heights, N.J., U.8.A. 

Edgerley, D. W., l/o New York; o/o The Chilton 
Paint Co., 120, High Street, Boston, Mass., U.^A. 

^**'^u's^A™ ’ ®'’ ®®yo“nc> N.J,, 

Qoodohiid, W. H., I/o Borneo; Elmwood Lodge. l,omr 
Lano, JTinohley, N. ^ 

Haramorsiay, W. S., l/o Idongjumeau; 16, Rue dea 
Carriers, fioignies, Belgium. 

Hasting, J. J., l/o Water Street; c/o Louis Leavitt, North 
llth Street and Briggs Avenue, Brooklyn, N.Y., 
U.S.a4. * 

Humphrey. K. 1... l/o PhUadelphia; U.8. tleological 

Survey, Exposition Grounds, St. Louis, Mo., U.S.A. 
Johnson, Edw.. l/o Hua do Commoreio; c/o Herdeiros 
Bowman, Ltd., Caixa 67, Pernambuco, Brazil. 
Johiwon, F, M. (}.; communications to University 
College, London, W.C. ; Journals as before. 

Krause, Dr. G. ; Journals to Verlag der Chomiker Zeitung, 
o/o Otto von Halem, Cothen, Anhalt, Germany. 
Lane, Fred H., l/o Park Place; 418, Saokett Street. 
Brooklyn, N.Y., U.S.A. 

Lc >^BtrQ, F. J„ l/o Philadelphia ; Eastern Laboratory 
Chester, Pa., U.S.A., Research Chemist. * 

, Arthur G., l/o Maida Vale ; 46, Clifton Hill, Abbev 
Hoad, London, N.W. ^ 

Main, Win., l/o Brooklyn; Piermont, N.Y., U.S A 
Chemist. ’ 

.Mardiok, Jno. R., l/o Du Bois ; Weatminster, Md., USA 
Masujima, Prof. B., l/o 19; 23. Midorichcltchoilic; 

Honjoku, 'J'okvo, Japan. 

Maxim, Hudaon, I/o Sterling Place; 698, St. Mark’s 

Avenue, Brooklyn, N.Y., U.S.A. 

MoUeu, E. D., l/o Curtis. Davis & Co.; President (Pilot 
Kango Mining Co.); Journals to Cambridge, Moss as 
btdore. ' 

Mercer, C. A.; all ooinmunioations to 34, Camomile 
Street, Ixiiidon, E.C. 

Milrov, Andrew; all communications to 48, Dinmont 
Hoad, Shawlands, Glasgow. 

Morns, Harry, l/o Avenue House ; The Hall. Hexthorue 
Doncaster. ’ 

Munton, Pr^. T., l/o Runootn; The Oak House, Wins- 
ford, Cheshire. 

Neave, (4eo. B., l/o George Street; Technical College. 

Montrose Street, Glasgow. ® 

Newh, Herbert R.; l/o Huelva; St. Catherine’s, IJncoln. 
Paine, Augustus G., I/o Times Building; 41. Park Bow 
New York City, U.S.A. 

Palraenburg, O. W., l/o West 70th Street; 80, St. Nicholas 
Avenue, New York City. U.S.A. 

• Hillside House, 42, Millbum Street, 

Glasgow. 

Porker, Charles E„ l/o New Brunswick; 1361, Fairmont 
Street, Washington, D.C., U.S.A. 

Pettit, Alt, l/o Wenwood Road; 376, State Street, 
Brooklyn. N.Y., U.S.A. 

Pierce, Ira L., l/o Atlantio Manufacturing Co.; o/o 
Eastem Dynamite Co., Barksdale Plant, Washburn, 

Q.*" H.S.A., Superintendent. 

^o, Simund, l/o Now York City; Bradford, Pa., U.S.A. 
SiOBon, Qeorm, jun., l/o Washington; 13, Grey Street, 
NewcMtle^n-Tyao, Teohnioal Chemist. 

Btrayer, D. W.; all communications to o/o Oxford Copper 
Co., Camden Works, corner State and Tenth Streeta, 
^den, N.J., U.S.A. 

Seth. I/O Scholar Green; HoBy VIUm, Uwton, 
StofeKm-Trent. 

» J<wn ial« to Biwfc* F«Uk,,0nt. j md (»«6. 

OoUianrogd, Ontitlo, <3 ihm4». 
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,, FyjS*** Avenue, Toronto, Ooimda. 

Vogel, pw 0., I/O 0a*i Street.; o/o Pteter .and 

^ther Co. (Journals) Milwaukee, Win.; 0.aA.t md 
(subsonpUons) 18 Market Street, Bermondsey, 8.8. 

“• * Joutnals to Mossoobusetts iutttale 

of Technology, Boston, Mass., U.S.A. 
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Whowell, Fred., l/o Bolton; Croich Hey, ToMSagton. 
Bury, Lancashire. 

Woodward, Horace A.; Journals to 1288, Aautetdmi 
Avenue, New York atv, U,S.A. 

PRteb®rg“ pi{?U.rA.'^‘'^‘' 200,BelWeld Av««, 

Deaths. 

Bordsley, Robt., Messrs. Jowsburv and Browta. Mm. 
Chester. Feb. 20. * 

do Bowman, Penuohbaoo, 

Hurst, G. H., 22, Blaokfriars Street, Salford, l^b. 4,” 


Patent List. 

tc.|;f8*p?direllSi“Acre'ptSii““““ *“ •«' 

SpeciacatioM Acoeptsa. thosa ol the Ol^lei 
ecceptencRt ol the Complnte SpeciftoatlCMia are adVkrtiaaM 
Complete SpeoiflcattoiM thus advertised aa aeflsTrfaAem gSSySl 

within two months of the said dates ” •Wf'*®® 


1. 

[A.] 


[C. 8 .] 


-PLANT, APPARATUS, AND MACHINERr.*: 

2316. Renahaw. Tank wagons for tnasporting 
petroleum, naphtha and other aquids. Jm W 
WIO. Critien. See under XVTILB. ” 

2636. Soc. C. et G. Grimmeisen. Ooroliiur ■nnerfcfw 
[Fr. Appl., Feb. 3, 1903.1* 

2691. Higginbottom. Washing, rinting god »b is- 

the®S““m“2''**’^’ ““*"’ '***• *dd 

2718. Brook. Furnaces. Feb. 3. ' t 

olm' Mixing maohineei* Feh. #. 

oooi’ (Goldman and Co.). FUtne.® '.SWb.,T 

wan' ““d Co.). Filters.* Feb. 7.’ 

3090. Pohtz. Furuaoes.* Fm* B. . . 

reducing otganio d» fa. 
organic compounds.* Feb. 8/ 

3229. Dewranoe. Filter presses.. Feb 0 
3!^. St^dart. Mmufsoture of fllteriiia «ta4 n 
from slag. Feb. 9. ^ 

2097 (190o). StookOT. Dryiqg vodbus knfadradfa. 
euoh as clay. Feb. 7. wwpwnm. 

(IW>5). StookM. See under VL‘ 

28!» (1905). Fioldhouse. Tanks for prbdudog a 
liqmd free from euspended eolide. Ati ■lA*.. 
86 ^ (1905). Spooner (Se. 
jiteure et MaMriel d’Usines 4 Got). Appswatai 
“•““■‘“8 Itigh tempereturee. - 

7961 (1905). Lennox and Maeketmfe. %aiu ffa 
evaporating Uquids and oonoentretine etw. wslM. 
m the same. Fob. lA • Tj 

79^ (1906). Lennox and MaekenMe. Eramnkm 
for evaprnting the hquid fa bretfW^wSb, 
spent wash or pot ole, waste or opaotma, .a«k. 

, ®??«®to»ting the solids in the same. Feb. M. 
8342 (1906). lonnox and Maekenoia. Bemamms' 
for evaporating the liquid fa br*W bStSS' 

« pot afa woefa or epmt djsre swi5&i jESi 


Feb. 7 . a ' ■ 

(WOS). Spsonar f ^trtlitlwtgmii' BjUfattuaiL 
, CtmMhml.reiMmten. .JRiih. liT,. 
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n.-FOT!L, GAS. AND UJSHT. 

[A.] 2213. Goodwin. Suatirai gaa produoen. dan. 29. 

t. 2i^. Hoering and Wielandt. Gaaifying raw com- 
Dustible materials.* Jan. 29. 

„ 2280. Simpson. See under X. 

M 2368. Tnlly and Shadbolt. Apparatus for the 
manufacture of gas. Jan. 30. 

f. 2437. 2eming. Manufacture of filaments for 
incandescent lamps.* Jan. 31. 

It 24^. Hugershoff. Carburetting apparatus.* Jan. 

.. 2498. Milne. Manufacture of gas for illuminating, 

heating and power purposes. Feb. 1. 

„ 2864. Zeming. Manufacture of filaments for 

electric incandescent lamps,* Fob. 1. 

I. 2831. Spieske. Heat storing compound. Feb. 6. 

.1 2907. Wilton. Purification of gases produced in the 

destructive distillation of coal or other carbon¬ 
aceous substances,* Feb. 6. 

.. 2929. Sims and Bowes. See under VII. 

3003. Stuart-Bailoy. Coking coal and ovens there¬ 
for. Feb. 7. 

3006. Winand. Production of a working medium 
for internal combustion oneinea FGer. Auul 
Fob. 8, 1806.]* Feb. 7. . 

„ 8080. Griffin, Suction gas producers. Feb. 8. 

.. 3089. Jensen (Maemecke). Thermic mixtures.* 

Feb. 8. 

H 3148. Stroubel. Incandescent mantles. [Oer. 
Appl., March 24, 1906.]* Feb. 8. 

.. 3213. Just, Hanaman, Landesberger, Salzmann, 

and Verein. Flektricitkts A.-G. Manufacture of 
incandescing bodies for electric incandescent 
lamps. Feb. 9. 

I. 3226. Just, Hanaman, Landesberger, Salzmann, 

, and Verein. .Eleotricitats A.-G. Manufacture 
of incandescing bodies for electric incandescent 
lamps. Fob. 9. 

.1 3339. Clama. Manufacture of oil gas and appara¬ 

tus therefor. Feb. 10. 

[O.8.] 8008 (1906). Bowman and Soutbworth. Gas pro¬ 
ducers. Feb. 7. 

.. 10,496 (1908). Lcuie. Gaa producers. Feb. 14. 

.. 18,403 (1906). Siemens und Halske A.-G. Incan- 

I descence bodies of tantalum wire for electric 
glow lamps. Feb. 7. 

„ 24,137(1906). Durr and Hudler. See under XXIII. 

m.— DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 2269. Wynne. Purifying hydrocarbon oils. Jan, 30. 

„ 2316. Renshaw. See under I. 

.. 2606. Lockwood. Process for inoorporatiug 

mineral oils with saponaceous or saponified 
matmials. Feb. 2. 

n ' 2W0.^Ckowley and Payne. Lubricating oil.* 

n 2907. Wilton. See under IL 

M 8192. Wetter (Rud-Rtitgers Chem. Fabrik. f. 
^•er^rodukte). Manufacture of pitch from tar. 

[0.8.] 11,191 (1906). Brasohler-Kurtz. Method of treat- 
mg bituminous substances, resins, oils, waxes, 
& 0 , Feb. 7. 

„ 21,618 (1906). Roth. See under XXIIL 

IV.— OOLOURING MATTERS AND DYESTUFFS. 

[i.] 2^ Imxay (Meister, Lucius und Brilning). Manu- 
fseture of yellow azo dy^ufls. Fob. 2, 

2787. linr*y (Meist«», Lucius und Briining). Manu- 
tortuto tS pure boideauz-red sulpb^d dye- 


[A.] 292L Belart. Manufaeture of synthetia indigo 
and other products formed by oondensatian. 
Feb. 7. 

., 3107. X^rman, Schwartz and Pikos, Manufacture 

of a black dye with by-produote including a 
tanning agent or a second black dye.* Feb. §. 

„ 3841. Imray (Basle Chemioal Works). SeeunderV- 

[C.S.] 16,170 (1906). Abel (Aot.-Ges. f. Anilinfabr.). See 
under Xllld. ‘ 

V.—PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTII,ES, YARNS, 
AND FIBRES. 

[A.] 2220. Zillessen. Apparatus for dveing fabric.* 
Jan. 29. 

„ 2330. Summers. Preparation of vegetable fibre.* 

Jan. 30. * 

„ 2369. Lorrain (Schmid). Process for simultane¬ 

ously ungumming and dyeing raw natural silk.* 
Jan. 30. 

„ 2720. Selbach. Method of printing books, calico 

and the like.* Feb. 3. 

,, 2830. Simon and Wookerlin, Process and apparatus 

for steaming fibres and fabrics. [Fr. Appl.. 
May 22. 1906.]* Feb, 6. <■ rr , 

„ 2906. Bnusfield (Soc. Anon. Fabr. de Soie Arti- 

ficielle de Tubize). Manufacture of ■ artificiU 
silk and apparatus therefor. Feb. 6. 

., 29.39. Wilson. Reproduction of designs or the 

like on textile or other fabrics or substances. 
Feb. 7. 

„ 3026. Bousfield (Soc. Anon. Fabr. de Soie Arti- 

ficielle de Tubize). Manufacture of artificial 
silk. Feb. 7. 

„ 3194. Wanslebcn. Machines for dyeing bobbins 

and the like. [Ger. Appl., March I, 1906,]* 
Feb. 9. 

„ 3222. Imray (Meister, Lucius und Brilning). Manu¬ 

facture of formaldehyde sulphoxylate. Feb. 9. 

,, 3341. Imray (Basle Chemical Works). Production 

of black to brown disazo dyestuffs on wool fibre. 
Feb. 10. 

[C.8.] 6214 (1905). Lilienfeld and Tedesko. See under 

„ 7962 (1905). Lennox and Mackenzie. See under I.. 

„ 8342 (1906). Lennox and Mackenzie. Su under I. 

10,195 (1905). Imray (Meister, Lucius und Briin- 
ing). Production of shaded effects on fabrics by 
padding. Feb. 14. 

,, 10,347 (1906). Page. Washing machines. Feb. 14, 

,, 12,660 (1906), Knopf, and Bremer Baumwoll- 

werke C. Knopf und Co, Process and apparatus 
for treating cotton-seed hulls or other waste 
products containing fibrous materials. Feb. 7. 

„ 16,029 (1906). Diet!. Manufacture of artificial 

silk. Feb. 7. 


VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 2998. Martinet and Dulac. Apparatus for dyeing 
hides and skins,* Feb. 7- 

Vn.-ACIDS, ALKALIS, AND SALTS. 

[A.] 2442. Stoneham and Pearson. Manufacture of 
ammonia. Jan. 31. 

„ 2460. Elworthy. Process lor solidifying oarbonio 

acid and apparatus therefor. [Fr. Appl., Jan. 
31, 1906.]* Jan. 81. , 

I, 2486. Hermite. Method and as{Mu»tot for.obttin- 
ing saturated solutions of salts. Jan. 31, 

„ 2606. King’l Norton Uetel Go., Ltd.. Bayliss, 

Browns&n and bnith. Solmnt for lead and 
.aBojaoflead. Fhb. i. 





{A.] S8S1. Bsad. TnatmentofminendtoriMHBpoiindi 
ol tile alkaline earth metala. Fab. 1. 

„ 8818. Ogle and Caraon. Prodootion o{ aino and 

other oxidea.^ Feb. 2. 

u 2708. Tohemiao. Manufacture oiaulphoovanidea.* 
Feb. 8. 

„ 2802. Kfiael, and Deuteohe Solvay-werfce, A..G. 

Electrolytic manufacture of aalta of oxy-acide of 
haloK^. Feb. S. 

„ 2823. Teichner and Aakenasy. IVioesa for eleotro- 

lytically producing peraulphatea.* Feb. fl. 

,, 2020. Sima and Bowea. Kecorery of oyano^n 

compoiiada from crude gaaea and from by- 
producta in the manufacture of cyanidea.* 
Feb. 7. 

„ 2000. BOhm. Manufacture of ozone. Feb. 7. 

„ 3121. Winand. Production of oxygen for internal 

combuatlon motora. [Ger. Appl., Feb. 0,10OS.]* 
Feb. 8. 

„ 3122. Chem. Fabrik Bhenania, and Projahn. 

Proceas for obtaining sulphur from sulphuretted 
hydrogen nr gaseous mixtures containing the 
same.* Feb. 8. 

(C.S.] 4334 (1005). Sanders. See under X. 

„ 20,454 (1006). Beanoy. Prooeas of hydrating lime. 

Feb. 14. 

Vm.—GIJVSS, POTTERY, AND ENAMEIB. 

[A.] 2870 (Chambers. Apparatus for drawing glass. 
[U.S. Appl., Feb. 16. 1806.]* Feb. 6. 

{C.S.I 17.800 (1906). Seaboldt Process of treating 
siloxioon. Jan. 24. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

{A.] 2207. Boult (C&ln-Muaener Beigwerks Aktien- 
Verein). Manufacture of artificial stone, blocks, 
pipes and briquotfes from slag.* Jan. 20. 

„ 22d0. Johnson. Plaster for walls. Jan. 30. 

„ 2346. Kelly. Heat insulating materials.* Jan. 30. 

„ 2686. Winstanley. Manufacture of artificial build¬ 

ing blocks. Fob. 3. 

„ 2878. Ford. Manufacture ot artificial stone or 

sand lime bricks. Feb. 6. 

„ 3014. Thom. Artificial stone. Feb. 8. 

„ 3182. Alexander-Katz. Process of manufacturing 

artificial stone. [Ger. Appl., Sept. 22, 1006.]* 
Fob. 0. 

„ 3344. Connolly. Material for coating metal and 

other surfaces.* Feb. 10. 

„ 3346. Connolly. Manufacture of insulating 

material.* Feb. 10. 

IC.8.] 2097 (1006). Stocker. See under I. 

„ 2102 (1005). Stocker. Drying of clays and other 

' materials. Feb. 14. 

X.—METALLURGY. 

(A.] 2201. Cowper-Coles. See under XL 

„ ^60. Simeon. Process of treating coke, ores, 

minerals and mineral products. Jan. 20. 

„ 2476. Cowper-Colea Process for blenihng and 

coating metals. Feb. 1. 

„ 2606. King’s Norton Metal Co., Ltd., Bayliss, 

Brdwnsdon and Smith. See under VII. 

„ 2601. Higginbottom. See under I. 

„ 2768. Mower and Bassett. Method and apparatus 

for condensing and collecting fumes from luno and 
like furnaces. Feb. 6. 

„ 2988. Newton (Westman Process Co.). Pxooess of 

reducing iron ore.* Feb. 7. 

,, 2980. Lafontaina See under XI. 

« 3840. Stoddort. See under I. 

« 3262. Calimann and Bormann. Process of refining 

sine and other metals. [Oec. Apid., Msnh 20, 
lOOfU* Feb. 10. * 

0318. Outoitohii. Tceatmeat at alagi for the 
McoyMydfmetals. FeK 10. 
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[O.S.] 4334 (1805).*8andera Treatment of gatyanisare 
wo^ products for the reooyery of metal oaill 
otiier substances. Feb. 14. 

„ 6001 (1006). Anderson. Smelting one, iron sand 

and the like, and subsequent convenioD into 
steel or other metals or allOTa Feb. 7. 

„ 7714 (1906). Elworthy and Williamson, fteptea* 

tion of nickel. Feb. 14. 

I, 13,626 (1906). Oebauer and Zmwes. Rsatralaing 
the ebullition of a blown charge ol molton Iran in 
a oouyerter. Feb. 7. 

„ 17,123 (1006). Hobson. Alloy. Feb. 14. 

„ 19,941 (1005). Blood. Utilis^ iron ore waste la 

the manufacture of iron and steeh Feb. 14. 

,, 22,032 (1006). Hamfeldt. Apparatus for Aialw . 

tegrating slag. Feb. 7. 

XL—ELECTRO-CHEMSTRY AND BLECTttO. 

METALLURGY. 

[A.] 2201. Cowper-Coles. Process for coating and 
alloying one metal with another. Jan. 20. 

„ 2466. Cow^r-Coles. Eiootroljtio produotion at 

copper wire, stifo, or the like. Jan. 31. 

„ 2466. Hermite. EleotrolyUo apparatus. Jan. 31. 

„ 2662. Betts. Eleotrio furnaoes.* Feb. 1. 

„ 2691. Moseley. Eleotric beating, oook^ Olid ’ 

smelting. Feb. 3. 

„ 2802. Kiirel, and Deutsche Solyay-werke. Set 

under VII. _ 

„ 2823. Teichner and Askenasy. See under VIL 

2080. Lafontaine. Electrolytic process tac ez> 
traoting metala from their ores and treatmmit of 
TO^per waste for the roooyery of pure oofipar.* 

„ 3004. Soc. Electro-MetafL Fran;aise. Eleotrio 

mixing furnace. [Fr. AppL, Feb. 11, 1906.]* 
Feb. 7. 

[C.S.] 4100 (1905). Thompson^ (Decker Manufg. Oo.), 
Eleotrolytio apparatus Fab. 14. t 

„ 4287 (1006). Marino. Secondary eleotrio batteries. 

Feb. 7. 

6882 (1905). Candau and Candau. See unitr 
XlIIA. 

„ 6700 (1006). Potthofi. Apparatus for eleotco- 

plating tubes or other hollow articles. Feb. 7. 

„ 9622 (1006). Bottomley and Paget Bleotris 

resistance furnaces. Feb. 7. 

„ 9067 (1905). Gouin. Aooumulaton. Feb. 7. 

„ 11,040. (1006). Fuller. Klretrio batteries. 1^6. 7. 

„ 13.909 (1005). Uwson. See under XVIHA. 

20,217(1906). Vareille. Apparatus for eleefoo* 
lysis of water. Feb. 14. 

XIL—FATTY OILS, FATS, WAXES, AND SOAM. 

[A.] 2877. Paul and Qillmann. deansliig metesiiL 
Feb. 6. 

„ 3182. Pryor (Cbem. Fabrik von Heyden, 

Manufacture of iodine fats.* Feb. 8. 

[C.S.] 11,101 (1906). Braschler-Kurts. See under tU, 

„ 10,387 (1906). Fresenius. Purification ot lat^ folt 

oils, resins and the like. Feb.<14. 

„ 24,935 (1906). Oelwerke Stern-Sonnebom JL.0. 

Manufacture of rioinus oil product Feb. 14. 

„ 24,936 (1906). Oelwerks StOTn-Sonnabom AusCt 

Manufacture of rioinus ril product Feb. 14k' 

XHL-PIOMENTS, PAINTS; RESINS, VABNlBHWI l 
INDIA-RUBBER, Etc. 


(A.)—PiounsTs, Panras. 
[A.] 2826. Flaok, and Humidine, Ltd. 


Nomioonfasi** 




ttyS.} 6882 (1906). Candau and Oandsu. MsiiohitiiMH 
of lithopooes jby eleotiifiyaii a euMMla . # 

' hUorids of .sodti '.end wediuititm'adsiMiifeiSsmi,’ 


Fsboli. 


liUTO I19W}. AImI (AeU; 








suFFuator. 


crtb-Aitoe. 


l4S^f 


* 

(F.)—lixsiNa, VABiinsBas. 

{OF.} 10,887 (1906). Preaenius, See mtfkr XIL 
» 11,191 (1906). Brssoblei-Kiirtz. See under HI. 


(C.) —Ikdia-Rbbbkr. 

2478. Kiobolson. Vulconisisg apparatua. Feb. 1. 
„ 2791. Jaofeon. Material for nae in the maotiiacture 

' of robber aabatanoea. Feb. 8. 

„ 3062. Bonnefln. Procoaa for extracting india- 

rubber from planta. Feb. 8. 

> n 8234. Gubbina and Harnett, ilpparatua for treat¬ 
ing india-rubber waate. Feb. 9. 
fCS.] 10,091 (1906). Marter. Bobber compoaition. Feb. 7. 


CC.S .3 9944 ( 1906 ). idanu. Sewage {miifioation appara- 
tna. Feb. 7. 

9216(1906). Zerbe. Apparatua for purifying water. 
Feb. 7. , 

„ 12,092 (1906). Swallow, Swallow and Filbum. 

Oomporition for purifying aewage and other foul 
watera. Feb. 7. 

„ 12,481 (1905). Spiyey. Treatment of aewagp, trade 

efRuenta, and otW foul or polluted watera. 
Feb. 14. 

„ 24,402 (1906). Schmidt. CSlearing rata for aewage. 

Feb. 7. 

„ 27,240 (1906). Cameron and Commin. Treatment 

of sewage and sinular waste products. Feb. 7. 


XIV.—TANNING. TBATHEB, GLDE, SIZE, Etc. 

[A.] 2230. Olaael. Tanning and depilating skina* 
Jan. 29. 

, ,, 3107. Lerm%n. Schwartz and Pikoa. See under IV. 

3141. Laurent. Treatment of leather.* Feb. 8. 

„ 3191. Weill and Stewart. Treatment of leather 

waste and production of manure. Feb. 9. 

[GS.] 19,838 (1906). BogeJ. Proceaa and apparatus for 
the uninterrupted extraction of tanning auh- 
stancea. Fob. 7. • 


XV.—MANURES, Etc. 

lA.] 8191. Weill and Stewart. See under XIV. 

XVI.—SUGAR, STARCH, GUM, Etc. 
[A.) 2891. Higginbottom. See under I. 


XVn.— BREWING. WINES, SPIRITS, Etc. 

[A.] 2242. Wagner. Browing material derived from 
starch and analogous farinaceous materials and 
process of making same.* Jan. 29. 

,, 2669. Hartley. Method and apjiaratus for im¬ 

proving the flavour of carbonic acid gas used 
for oarnonating beer. Feb. 2. 

» 2684. Felix. Manufacture of malt preparations.* 

Feb. 2. 

■' n 2693. Hunt. Treatment of spirituous liquors in 
a rapid and economical manner for the pro¬ 
duction of matured potable spirits. Feb. 3. 

[GS.] 7962 (1906). Lennox and Mackenzie. See under I. 
t, 8372 (1906). Grossman. Spargers for obtaining 
extract from malt, grain, &o. Feb. 14. 

» 18,748 (1906). Roche. Process of sterilising and 

preserving beers. Feb. 14. 


21;628 (1906). Imray (Bach). 
Feb. 14. 


Brewing apparatus. 


xvm.— FOODS, SANITATION, WATER 
PURIFICATION, 4 DISINFECTANTS. 

(A.)—Foons. 

tA.J 2890. McDonnell. Butter substitutes. Jan. 31. 

,, 3206. Galbraith. Treatment of milk, cream, end 

butter. Feb. 9. 

[GB.] 4304 (1906). Sarason. Milk preparation. Feb. 7. 
,, 13,909 (1906). Lawson. Electric purifier for purify¬ 

ing flour, grain, rice, &c. Fek 7. 

23,982 (1906). Salomons. Preservation of ali¬ 
mentary enbetanees. Feb. 14. 

(B .)—SABETiTios f WaiiE PcanioATJon. 

i£A.] 2419. Critian. Solution fcr the pravention and 
.ft!I . ..nmdvd of inorostattOB fa boilers, evaporators 
And dutlllera. Jan. 31. 

(1906V lAnnwaddlHaolMa. Steeendenl. 
„ iB8dbl(19a6). L«iu«KM||S:]taAsoaiek Bet under I, 


XIX.—PAPER. PASTEBOARD. Etc. 

[A.] 2817. Chem. Fabr. vorm. Wciler-ter-Meer. Manu¬ 
facture of eelluloid-like masses. [Ger. AppL, 
Fob. 0, 1905.]* Feb. 6. 

„ 2902. De Briailles. Nitration of cellulose by means 

of. acid concentrated by eleotrioiiy. Feb. 6. 

„ 3013. De Briailles. Manufacture of artificial cork. 

Fob. 7. 

„ 3211. Oelmiihle and Miiller. Gdlulose sub¬ 

stitute. [Cer. Appl., Feb. 10, 1906.]* Feb. 9. 

[C.S.] 6214 (1905). Lilieufcld and Tedcsko. Coating 
paper, fabrics, tee., with viscose or mixttiros there, 
of with pigments, and apparatus therefor. Feb. 14- 

XX.—FINE CHEMICALS. ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 2620. Imray (Soe. Chem. Industry in Basle). 
Manufacture of camphor.* Feb. 1. 

„ 2682. Rosenberg. Therajieutical preparation con¬ 

taining formaldehyde. Feb. 3. 

IC.S.] 8644 (1906). Bihus and Srheuble. Production of 
salicylic acid menthol ether. Feb. 7, 

„ 17.611 (1905). l^oll, Daege and Knoll. Manu¬ 

facture of santalol esters from sandalwood oiL 
Feb. 7. 

„ 26,276 (1906). Meister. Lucius uud Briining. 

Manufacture of dialkylinalonyhireas. Feb. 7. 

„ 26,821 (HK)6). Hoffmann-La Roche. Compounds or 

salts of theobromine. Feb. 14. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 2009. HofiBiimmer. Process for making photo¬ 
graphic papers.* Feb. 2. 

[GS.] 9637 (1906). Abel(Aot.-GeB. f. Anilinfabr.). Manu¬ 
facture of a pbotographie developer. Peb. 7. 

„ 12,867 (1906). Buhler. Figment printing process. 

Feb. 14. 


XXn.—EXPLOSIVES, MATCHES, Etc. 

[A.] 2241. Maguire and Maguire. Matches. Jan. 29. 

„ 2819. Siliwrrad. Explosives. Feb. 5. 

„ 2820. Biiberrad. Explosives. Feb. 6. 

„ 2986. Laszczynski. Manufacture of explosives.* 

Fob. 7. 

„ 8005. Bloxam. and Maganito Explosives Synd., 

Ltd. Manufacture of e»losives. Feb. 7. 

„ 3210, .Tames. Matebes. Fob. 9. 

[C.S.] 2776 (1906). Oentralstelle i Wia8en8ohaft.-Teohn.- 
Untormioh. G.m.b.H. Manufacture of nitro¬ 
glycerin. Feb. 14. 

20,310 (1906). Reese. Proosss for making nitro- 
glyoerin. Feb. 7. 


XXm.-r-OENERAL ANAfSTICAL OHEMISTBY. 


[O.S.] 21,618 ( 1906 ). Roth. Duitruments for testing 
beniine, TOtroleum spirit, and othm liquid hydro- 
eseben Axtores, Feb. 7 . 


24,187 ( 190 &V lEfrr and-Budlar. 'Means for indi- 
oattai " "" ' ' ‘ . 














SXTRAOHDEfAllY GENBRAt MEETING OF THE 
» SOCIETY. 

Notio* t« iiereby giyen that an Extraoordinary General 
Masting of the Society will be held at 8.80 o'clock, pre- 
oiaaly. In the afternoon of Tneaday, the twenty^eeventh 
day of March, 1906, at the Houae of the Society of Ar^ 
John Street, Adelpbi, W.C., by kind permianon of the 
Oooncil of that Society, witi 2 the object of considering 
and adopting the resolution mentioned in the Requisition 
hereinafter set forth :— 

“ To ran PusiDinT ann Ootracii. or thb 
S ociiry or Cnmiicai. iNncsTny.” 

Wo, the undersigned Members of tlie Society of Chemical 
Industry, hereby request that, in accordance with Bye-law 
40, you will convene an Extraordinary General Meeting 
of the Society with the object of considering, and u 
approved by the said ExtraoMinary Meeting, of ^opting 
the following resolution (that is to say):— 

RlsonuTiOK. 

" That it is desirable that the Society of Chemical 
Industn as now existing should bo incorporated under 
and subject to the grant of a Royal Charter end that 
the Council be and hereby is authorised to take all 
necessary steps to procure the grant of a Royal Charter 
of Incorporation.” 

Dated this twenty-second day of December, 1906. 

Here follow signatures of the following:— 

George Beilby. Henry de Mosenthal. 

V. G. Bloede. Prof. Chas. E. Munroe. 

Jas. H. Bowman. Jas. P. Murray. 

Eugene A. Byrnes. Robert W. Neil. 

Eustace Carey. A. L. Norton. 

Prof. Frank aowos. D. H. T Peploe. 

Frederick P. Dewey. Dr. W. H. Perkin. 

Edward Divers. Dr. Frederick B. Power, 
jw. A. R. L. Dohme. Sir William Ramsay. 

Thoa FairW. Sir Boverton Redwood. 

Dr. Fred. W. Freriohs. Walter F. Reid. 

Oscar Guttmann. ftesident Ira Remsen. 

Samuel Hall. Sir Heiuy E. Roscoe. 

Otis Handy. George D. Rosengarton. 

5^' Harrington. Dr. Samuel P. Sadtler. 

Edward Hart. Alfred Gordon Salamon. 

Otto Hehner. Dr. Karl F. StahL 

E. Grant Hooper. H. E Stuart. 

David Howard. Sir Joseph W. Swan. 

H. Aum Hunioke. . H. P. Tdbot. 

O. C. Hutchinson. M. J. Taylor. 

Prof. Edward H. Keiser. E. O. Thompson. 

Prof. W. R. Lang. Dr. T. E. liiorpe. 

Ivan Levinstein. Prof. W. A. Tilden. 

.^hur R. IJng. Thos. Tyrer. 

Anthony McGill. John H. Dsmar. , 

Mward Mallinokrodt. W. H. Van WinokeL 

H- H. Martin. S. 8. Voorhees. 

^f. R. Meldola. Dr. W. H. Walker. 

H'«*plph Messel. R. A. Wallace. 

W. Lash Miller. Charles Wightman. 

Dr. Ludwig Mond. Dr. H. W. Wiley. 

«KTH INTBBNATIONAL CONGRESS OF APPUED 
CHEMISTRY, ROME. 1906. 

International Congrewi of Applied Chemistry 
wui »e held in Rome, commencing on April 86th, 1906. 
m communications should be addressed to the 
Gen^ Se^tMy, Prot Vittorio ViUaveoohia, VU 
“••“Porna, 89, Rome. 

' ettention of Members is drawn to the Notioa 
accompanied the February 16th issue of the Journal, 
Congresshave atranjed with Mesara. 

KWdiadi ®ira|tnn and IB Haz*» ^ Epagnh, Rome, to 

■^ 4 4 n nl H ii trtiT a ti i m r4aiylik s aw iii 4 ,i* j>. .■ , 


Peak At Sod wiE idgp furnish,, csi fadi ytatmtt- 

ttda as toArain aemoss. 

The Geneial Secretary trill he obli^ H thpaa.AMilDhaHi; 
who have made arrangeoienta diteotiv 
Committee in Rome, will forward thoH ithDiaa to M 
Society, in order that arrangements may be Mads iMi a, 
headquarters in Romo end lor eombined tn^yslUng. If 
would slso be of service if they would iiuBoate nisb 
contemplated date of departure and proposed routs, am 
slso whether they have a preferenoe Mm any pariloUlar 
hotel in Rome. 

Deaths. 

Bardsley, Robt., Messrs. Jewsbury and Brown, Man¬ 
chester. Feb. 20. 

Clark, Augustus, Fundicio do Bowmau, Pernambuco, 
Braxil. 

Hurst, G. H., 22, Blackfriars Street, Salford. Feb. 4 


Canadian Section. 

Meeting held at Toronto on Thursday, Otiober 19<k, 1908. 
PB. r. J. SMALK IN TUS OBAIB. 


A STUDY IN CRYSTALLISATIOiN, 

BV BKOV. JAS. n. BOWUAN. 

Those engaged in practical crystalUsation are frequent 
confronted with the fact that many infiuences, some 
apparently trivial, affect the process. Great concentration 
or rapid cooling gives small crystals, less dense solatioDS 
or slow cooling produces larger ones. Agitation is also 
a factor to be reckoned with, as it diminishm ^ Hm, 
while quiescence furthers a large (powth.sr Glmihsi’a . 
salt crystals, for instance, may bo reduced to tile sisa Of ‘ 
those of Epsom salts, or increased, to the dimemions ^ 
walnuts, according as these oonditiona are observed. Nht 
only do we have the same substance orystaliirilM In 
varying sizes, but in differing forms, so ^at in aSizga 
crystallisation it is sometimes difficult to find a ^f)^ical ^ 
shape. If this is true of chemically manufaeturedorystUf, 
how much more does it apply to those produced in natttie 
which ongap the attention of the miiwndo^t f. The ' 
crystals of the rocks are often distorted, twisted and wnT 

S ounded, in many oases being only partially formed DDii 
efoetive. The same mineral may vary in form aagiaat|V 
as a cube differs from a fibre. rs;; 

One is led to think that the force which causes niaittil.' 
to crystallise is either subject to many vagaries, or 
the laws which govern it are frequentiy interfered iriw.,' 
These considerations suggest the desiralfiUty cd a sih^ 
of the force directing the tendency to Drystalnae. 

It is common knowledge that the tendency to ctystitilise 
varies widely. The colloids do not orystslUte; other : 
Bubstanoee assume the crystal form only ntiSer WOtlk 
favourable conditions and then, perhaps, but OhtoUMj^j 
and still others exist only in a orystalline itate. , 

In studying the influences which affect crystttllilaticin 
it is necessary to keep this in mind, at it is assuMsd tw' 
the force with whioh wo are dealing is the mMuiqi* 
this tendency to crystallise, so that in those niMlMMs''; 
whioh crystallise with difficulty interferenoe would'1^““ ’ 
readily take place than in those which are 
tallisers. 

If, with a fused crystalline substenee, thera'be iniillil v 
a colloid, crystallisation trill be interfered trithi'. tl^ ( 

a omtailisM snbatanbe in solution, tiiwe 
soluble colloid, interference with orystaUisatioa 
place in a similar way. This intmrference yW'Ftiwtri*. . 
one or more of the following resnlts;— ' .V 

(d) Total ^vention of orystaUisation. '['■ ?/.. 

(6) Suppeassion of some M;the Hnest 

of tiM^ctytial'to.'alitoitiM, 

: 'i'.. osnisng R to 










of'^ I oflw the 


(1) Tlwt there ere lines df force Along whieh ormtalli* 
Mktt tekes piece which differ in intoosit^ aoooraog to 
the wpe of the orvf>tAl end eUo to their neture wh^her 
tsixkoipM or sabordinate. 


(8) ^liAt the interference with cryatslUaetion referred to 
ooonrs because the supply of material is not available to 
the growing crystal as quickly a« the crystallising force 

reoures it. 

mHh^ of tnvesft^ofion.—'I selected a number of 
orystallisable substances having the following oharao- 
trastics;— 

(y They covered a large range, so far as crystallising 
tmdenoies wore oonoemod. 

(2) They had strong polarising action on light. 

(3) They were readily dissolved or fused. 

(4) They were miscible with some colloid and not too 
easily decomposed. 

A small Quantity of one of these substances was fused 
ca dissolved on a glass slide, together with a suitable 
ooUoid, and allowed to crystallise by cooling or evaporation. 
This was repeated with varying proportions of the 
inmdients, thus forming a senes. 

The first clause of the hypothesis, w>., that there are 
directing forces in a crystal and that they manifest them* 
selves in iin^, of which there are principal ones leading 
from the centre of growth, and subordinates lateral to 
them, may be^ readily shown by crystallising a solution of 
wmmon si^t in gum arabio water, oii a glass slide. (See 
1 , which is a fair sample of the result which may be 
obtained from a large number of substances treated in 
this way.) 

The Moond clause, vi*., that crystallisation is inter* 
fared with by lack of supply, was demonstrated in these 
exrariments by introducii^ a colloid with the solvent 
or fused substances. Fig. a is a slide of sontonine. The 
medium with which the santonino was mixed in this case 
was a colloid, wMeh is solid at ordinary temperatures and is 
soft, but not liquid, at 100® 0., at which temperature 
the substancie was allowed to crystallise. The determin^ 
sfforts of the santonine to crystallise are here well illus¬ 
trated in its gyrations and loopings. By increasing the 
P*^o^wtion of colloid, crystallisation was completely pre- 

The following principles are operative, under the con¬ 
ditions of the experiments, in the formations of the 
crystals:— 

0) Initiation ; (2) Kepression ; (3) Relay; (4) Curving. 
Initiation .—It is a familiar fact that if a crystal be 
intr^^uwd into a solution of the same substance, cry* 
itallisation will l>e induced. As an illustration, I may 
instance fused saloi, which, when touched with a small 
salol crystal adhering to a needle point, immediately 
begins to crystallise. Tnis initiation'’ is a very important 
;'Sinoiple in all stages of the process of crystallisation. 

ifepress^.—When crystoUrsation is tamng place in a 
iquid, currents are set up, to and from the forming 
Jl^stals. The rate of the currents is aSeotK^ by the 
•tie&gtb of the crystallising force and, also, by the thick¬ 
ness or viscosity of the liquid. If the supply of material 
w not brought to the crystal as fast as the crystallising 
force demands, the growth will follow the principal lines, 
the lines of strpngest force, and result in the suppres* 
Bicm or partial suppression of the subordinate lateral 
u^, this giving the crystal a tendency to become 
fibrous or fiiuorm. 

ifcfay.-~*By this I designate a process by which a 
compound or 3 ’Btal is formed. It may be aescribed as 
feuiows I—The growing point of a crystal push(» itself 
new material ana becomes the cause of initiation, 
^e advandng crystal is repeatedly relayed by the force 
of other crystals, and in this way will grow indefinitely, 
unJ^ pre^nted, aither by obsfruction or lack of supply. 
Not ojuy does nwy take place along the principal foroe 
out aJo% subordinate ones as well. I^ea.the 
initiate tinea equal, nr Bsaziy 
J^filpardnea. . (fiee 3 iM 6.) 


ifUgliM^toteagjTOtoijroiw. 

onrvlng et th* orjatai or its pttU into 
fera-tike or arb<mDSoent ahapea. 

Between the normal oiyatal and fibre manr atoina 
ezMbit themaelves, as ihown in tibe iUdatratioiis» - 
reticulated, grass-tike, fem-like, arboreaoeni^ ^ 0ae 
,, Figa 8, 4, 8 and 6. To exhibit these forms there trajre 
projected on the screen slides of tmrtario acid, aiiti|rndtt^ 
potassium quadrozalate, satioylio ao^ eiafio acid, pm* 
rallol, Ac. Illustrations of these forma may aiao 
found among minerals, in eino, on the soifhee of 
galvanised iron sheets, and more familiarly itill in 
frost-work on our windows in winter, ^e 'I fw jffifl 
inference from these experiments is that ^ 
if treated by some suitable method, may if made in, 
elongate or twist or even become fibrous. 1 hSkVe fon&d 
this result in so many cases that I think it may 
true of all, save where the crystallising foroe is so 
that no colloid, equal to the task of resfraining itL owb. h# 
found. 

In crystals having one diameter longer th^n Gtihear^i 
the conversion to the fibrous form is easier than sHuhe' 
the diameters arc alike. In studying «he of . 

crystal, the Rowing edge should be the point oto8SH>rva« 
tion. The foregoing demonstrations make 4ihis vWj 
apparent. 

A crystallisation which admiiaUy illustrates aftT poi4tioa, 
and at the wnfh time gives extremely bcautifnl elfeots w it h 
the projection apparatus, is that of oamplmr memobrondda. 
The costal is fwmed by fusing a sn^ quanri^^^ 
salt with some fir balsam on a glass slide, osrSr 

the mixture a cover glass and flowing it to orystallkNa 
It forms a mass of curving, feathery, oonoenfrio ndakoim 
of brilliant colours, and, as an exhibition oi crystal g ro a rfih b 
can hardly be excelled. Heated to about f(P a it w 
fuse, and if then placed in the lantern ot on mioraae«94 
stage, in a few seconds it will l^gin to orystidtise affid 
some time will give very beautiful mid instruotivs 
results. By varying the proportion of the sidt and idm 
balsam, the prinoip^ I have been Contending for* may 
be illustrated. A mica plate improves the ei^fdtk 


Liverpool Seetioa. 

Meeting held at Liverpool, on Wednendm, lOCA 

I90fi. '*1 

MS. SmiTAOS oabsy in ses chaib. 

HURTBR MEMORIAI. LECitUBE. 

THE UNION OF CHLORINE AND HY0S06W 

BV HAROLD B. DIXON. M.A., S.B.,., Iftte FelloW ol 

College, Oxford; Frofeuor of ChemiAl^ Jtt >4iM 
Unieereity of Maooheeter. ,, ■ 'f ;. 

That one, who bee devoted a large part of hi, MtaitilAl 
life to the study of the infliienoe exerted by Biiante haMhS' 
of matter on obemical reactions, shonld be invited tb 
the Hurler Hemorial Lecture is, 1 take it, not o;^y npattWK'i 
ment to me, but a tribute to the ca^olieiw of me 
whose honour we meet here to-night, ^ow wm> kahtb ^ 
Ferdinand Hurter admired him not only a, 
indomitable energy and remarluil^ iiudght, u«d ' 

reputation in the domain of applied ohemurtry, bilt 
a man whose soul, soaring above mere 
desired topenetratethe mysterious raechaiibnB.b(‘,|W«W(Wi' 
ohaoge. 1 make no apology then in aafcing 
sidw, in this lectuie dsdioatod to Hatfer^s 
mboe ot oombhuitian of ohloriiia with - jiydgiAim,. 
extxaorditiaiy influenoe exertod i^'tram #!lMiiiaii3|Bil^ 
mt'-tlHi naoion. a studf-iutMWyMi ittfeiSSEiM aBiK 
'trraiwd ,on.t^ ^by/Hia^ M 



m 


oixoii-Himm MBHoaiAL tacftT®®. 


fFeb. 28,190$. 


tytt ag the Uw of maas action in gaseo. I had »tudied the 
Weldon of oxygen between hydroaen and carbonic oxide 
(m pri^a] woblem attacked by Bumen), uad had found 

dpmi^ataa by the faot that oxygen and carbonic oxide 
M9‘ lar^iy inert towards one another in an explosion. 
A aixnpier case seemed to be presented by the mrision 
of Imirogen between oxygen and chlorine. In conj unction 
with tay^ pupil ^r. J, A. Harker, I measured the small 
oontraotion which took place when electrolytic hydrogen 
and chlorine combined in a glass vessel, and found it to 
be due to the condensation of hydrogen chloride on the 
lurface. Mr. Harker carried out the experiments on the 
oxplosioii of the three gases, and found that an oquili* 
bnuffi was Cached between two opposite chemical changes: 

4HCl + 08;^2H20+2Cl8 

aimilar to that found for nydrogen. cai'bonic (jxide and 
oxygen 

HfiO+CO^fUg + COj. 

In the next place we wore driven to measure the velocity 
of explosion of electi'olytie hydrogen and chlorine. Among 
the many poasiblcfreaotions of gases, I think no one would 
choice those of chlorine os a subject for exact quantita¬ 
tive study, il he could find any other gas that would answer 
his purpose. Jn my case. I could IJnd no other gas having 
the desired properties, viz., that it should explode with 
another elementary gas, that the product should l>e nearly 
a perfect gas, and that no alteration of chemical v(dume 
should accompany the change. A mixture such as hydro¬ 
gen with nitrous oxide gives watei-vapour on explosion ; 
0 mixture of cyanogen with oxygen in equal voluinoH givi'S 
a product of sufficiently perfect gases (carbonic oxide and 
nilrogeh), but there is an increase from two volumes lu 
three. Now I had been led to develop a theory of tlie 
explosion-wave in gases which attributea the propagation 
the explosion t(» the movement of an inU'nse sound¬ 
wave though the gaw8, a wave which is re-inforoed and 
kepi uniform from layer to layer by the chemical action 
aocompanying the collisions of the molecules in the wave- 
front. The theory did not fit with the facia observed 
when carbon compounds wore burnt to carbonic acid, 
or when hydrogen compounds were burnt to water-vapour 
at the highest temperatures of the explosion. The 
explanation appeared* to bo the dissociation of 
the carbon dioxide or water formed in the w'ave- 
front, for, on diluting ordinary electrolytic gas 
with excess of hydrogen or oxygen or nitrogen, 
the found rates approximated more and more to 
the rates calculated by the theory. On the other iiand, 

■ when the chemical volume was altered by the change, 
, the pr^uota would bo, for the moment, hotter or colder 
aooordii^ as the volume was increased or diminished— 
juat as if they had been suddenly compressed or rarified 
meohamcaliy. In calculating the theoretical rate of the 
“ tound-wave ” in the explosion of such gases, I ai^tumed 
the temperature must be raised or lowered by the adiabatic 
compression or rarefaction coiresiiondmg to the change 
In volume. But obviously such an assumption required 
to be confirmed by ex^riments with mixtures which did 
not alter in volume, what mixture would give the same 
volume on explosion, and also a nearly perfect gas as pro- 
'duot of the explosion ? The only mixture I could tliink 
of WM that of chlorine with hydrogen, exploding to hydro¬ 
chloric acid. Aocoidingly this mixture had to be tried. 

The first difficulty was to obtain a tube sufficiently long 
to measure the explosion-wave in ; for the theory indicated 
thatit would travel about 17()0 m. per second. A platinum 
Inibe fiO m. long, and about 10 mm. m diameter would have 
answered the purpose. In default of this X tried various 
haoer metals, hoping that a coating of chloride once formed 
muffit protect the tube from further action. But the tubes 
Baa vc^cious appetites which could not 1^ allayed; 
4^ chlorine seemed like CSeopatra, to make them hungry 
when most she satisfied. I'hea I turned to g^aas. I 
thought that a long tube might be drawn out aim ooiled 
at It waa drawn, but my request to manufacturers to make 
one simb a txiil met with exprepfions of derision which left 
me a litik erne. At length 1 received an invitation from 
a firm in M anchester to toeir woriks, whore I had the 

f saaure of*feeing such libekHeaitiken with hot |^Ums that 
had great hopes they omad w^y dtaw me a tube say 


into woords 1 was met by tfe crushing mjoiiuier 
have seen our works ; where do you thizik we have got 
room to draw a tube 60 ft long t The thing is impos¬ 
sible 1 I retired crest-fallen ; but the firm were better 
than their words. A month afterwards 1 received a note 
' from them sa^g “ we have drawn you two straight tubw 
34 and 31 ft. long, come and take them away.*^ I had not 
thought about the tubes being straight, and'for a moment 
their transport presentod some difficulty. But very early 
one morning four men might have boon seen marching 
through Manchester with a long ladder on their shoulders. 
The tubes were loosely tied to the ladder, and by the 
removal of a window frame, the ladder was intr^uoed 
i into a corridor of the lal>oi'atory, where the two tubes were 
I joined together and my dream of a 00 ft. glass tu1)e became 
I in reality one of 65 ft. 'j'ht* ap}>aratus was completed by 
! attaching a short metal tube at either end to carry the 
j silver-bridges, taps, firing wires, &c.—the interior of these 
I tubes being coated with paraffin and filled with hydrogen 
and oxygon. They were joined on to the gloss tube (when 
the latter was lilli^ with hydrogen and chlorine) iinuicdi- 
ately before the gases were fired. A year later it was 
possible to obtain 6 ft. iron tubes lined with gli^, tubes 
which could In? screwed U)» tight to one another with 
paraffined asl>esto8 washers. In this way 1 Imilt up a 
glass tube 120 ft. long, and confirmed the earlier experi- 
j ments. 

The first point to determine in the explosion of hydrogen 
with chlorine, was whether aqueous vapour retarded or 
facilitatod the explosion. I knew of no published researches 
on this i»oinl, when our measurements began; most 
experimenters had used moist gases. But Pringsheim’s 
work (1887) showed that moisture has a great effect on 
the union of hydrogen with chlorine under the influence 
of light, and our work confirmed this in a striking way. 
We found the light required to explode hvdrogen and 
chlorine, when dried by phosphorus ptmloxide, was 25 
times more intense than that required to ex{ilodethe moist 
gases.* I can easily demonstrate to you the effect of 
drying the gases, by submitting a tlry ^d a wet bulb to 
the light from a “ magnesium flash ” equidistant from 
the two bulbs. The wet bulb is shattered to powder, 
the dry bulb remains intact. But this is not the case when 
the gases are fired by an electric spark. The mean velocity 
of the explosion-wave in dried hydrogen and chlorine is 
26 m. per second faster than the mean velocity in the moist 
gases. In other words, once the explosion-wave is set up 
by the spark, it appears to travel independently of the 
moisture prosout which merely acts as a diluent. The 
velocity of explosion in eletdrolytic chlorine and hydrogen 
was found to be rather less than the velocity calculated 
by my sound-wave formula, but much nearer to the calcu¬ 
lated number than in the case of the explosion of electro¬ 
lytic oxygen and hydrogen. When a mixture of two 
volumes of hydrogen with one of chlorine was exploded, 
the found and calculated velocities were in close agree¬ 
ment. X intorpret this to mean that, in the explosion of 
equal volumes of hydrogen and clUorine, the temperature 
in the wave-front is high enough to dissociate some hydro¬ 
gen chloride. Jn the following table 1 compare the tound 
and calculated rates of explosion for some very different 
mixtures of gases:— 

JRates of the exjdosion-wave in meins per second. 


Mixture. 


8H# + 0|i 

2H. + CU 


; Xili + Ua. 

f P***"^^ . 

I C'«H44SUa48ira 


Found. 


8.&8S 

1,712 

1.849 

2.726 

1,784 


I 


Calculated. 


S ,&84 

1.740 

1,882 

2.725 

1,727 


It is almost inoonoeivable that the rates of explosion 
fets- such very different mixtures of gases could be given 

« iMtye been repeated with great can by 

l^by Msltor so^ansaefl witli, shjSae and hydrogen 
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uiiIm* tias mode of iMieWidUr 

' Uk.Molt HMS. I iwUaya. therefore, tfwt ouorbie oottUaM 
diitatlv -srtt^ hydrogen nt the high teniwrataie oi the 
toAMoa wnve. 

The first obeerTetioD on the union of hydrogen urd 
ofaloriae under the infiuenoe of light is due to-W. Cruiok- 
shenk ^ 1801. Delton, in the summer of 1809, experi¬ 
menting with the mixed gases over water, noticed that a 
diminution did not take place immediately on exposure to 
light, but oniv after a minute or two; that the more 
powerful the light the more rapid is the combination; 
.that the combination is checked by shading the eudio¬ 
meter; and that bright sunlight oauses an explosion. 
Qay-Lussao independently observed the explosion of the 
mixed gases in bright light. 

The systeniatio study of the action of light on hydrogen 
and chlorine was taken up by Draper in 1843. He devised 
an ingenious u tube tor preparing the gases electro* 
Ijiiioauy, and storing them over water saturated with 
chlorine in the clos^ arm of the tJ. The diminution in 
volumes owing to the formation of hydrogen chloride and 
its solution in the water, was read on on a scale attached 
to the open arm. This instrument he called a titho* 
nometer^ and the action of light on the mixture he called 
tithonisation. The name is a somewhat puzzling one. 
The only derivation 1 can think of is from the Greek 
demi'gcM Tithotios, the husband of Aurora. Now 
Titbonos U pictured in Greek mythology as a decrepit old 
man shrinking before the briliance of ills wife—the god* 
dess of the dawn. Tithouisation would, therefore, be tlio 
process by which a man absorbs the penetrating sliafta 
uiieoted tipoii him by his more brilliant wife, and finally 
shrinks up when she casts the light of her countenance too 
continuously upon him. The name may be appropriate 
for the absorption of light and the sul^equent shrinking 
of hydrogen and chlorine—though we cannot help wonder¬ 
ing whether Dr. Draper was a confirmed misogynist. Sir 
Henry Roscoc, with greater gallantry, has rejected the 
name in favour of aotiuometer.** 

Armed with his tithonometer Draper proved that a large 
amount of radiant matter is absorbed before chemical 
combination takes place, that combination then begii^ 
slowly and increases in rapidity nntil a constant rate is 
attained. Ho showed that the change impressed on the 
chlorine by the absorption of light prior to the combination 
was not lost on standing in the dark for some hours. 
Draper also showed that the maximum sermitiveness to 
light WHS attained when the gases wore present in exactly 
equal volumes, a small excess of either gas retarding the 
rate of oombinatioii considerably. 

Draper established the fact that after the rate of com¬ 
bination had become constant the movement of the 
tlthoDomcter was proportional to the quantity of the 
incident rays. 

One of the most important observations made by Draper 
is that chlorine, when exposed to sunlight, and then mixed 
(in the dark) with hydrogen, combines imm^diaidy with 
the hydrogen when the mixture is exposed to diffused day¬ 
light; w&>reaa ** non-insolated ” oulorine, when mixed 
with hydrogen in exactly the same way, shows a long 
period of inactivity. This change in tne chlorine pro¬ 
duced by sunlight lasts a long time, and is not due to any 
temporary elevation of temperature. Draper, therefore, 
regarded the light as being absorbed by the chlorine and 
as exalting its affinity for hydrogsn: insolated chlorine 
being thus an allotropio form of ordinary chlorine. It 
has always appeared to me difficult to explain away the 
fact recorded by Draper; but other observeta, working 
with apparently more deUoate instruments, failed to 
detect any difference between insolated and non-ini^laM 
chlorine. It remained for Bevan to explain this dts- 
cre^noy. 

Bunsen and Bosooe greatly improved the apparatus for 
observing the action oflighi on the mixed gases, and their 
aotinometer has served m the model for all subsequent 
instruments used in these investigations. It will be 
interesting, therefore, lor you to examine the aotinometer 
on ^ table, one of the original instruments devised by 
Bunsen and Boeooe. I think the chief improvemsAt we 
• bans slnoe m^e in this a^amtus Js In tne sM^olrtio 
iSbsw we nee lor the •Mtcodss bartoi jrods fmtd mto 






and hymgeiv in s^onl volumes, w4en ekposediio 
form no hydroohloriO acid for ^ ffeiit ttOamml 
after a time they bes^ to combine with a ,|^|di^. ^ 
increasing rapidity unim a permanent constant aot^^ ls s 
tained. This ** period of induction,*' as Bunsen and r 
called it, was attributed by them to the 
by the action of light of a resistance to iMie pontb 

ox the two gases ; they did not conskier l^t the cb . 

was altered per ee by the light, or affinity 
In fact, their experiment of bringing the insolated g ia pIg jF 
separate tubes into the induction ve^l appeared 
that chlorine, when illuminated by itself, was 
same condition as uniliuminated chlorine. This 
orepancy, Bevan has shown, is due to the action of 
water in the induction vesseL If chlorine Is ill'uadnatM 
over water (as in Draper’s experiment) and hydrogen IS 
added to It, the mixture is found to be senairive to 
if the chlorine is illuminated in a tube and then bnomed 
through water, the “ activity ** of the obloiine may be 
destroyed by the water (as in Bunsen and Roseoe’s ex^Wfi* 
ment). It still remains to be eirolained why the iMtcor 
should so act, and on this problem I hole to show yon ioiie 
ve^ recent experiments that throw light on it*. 

On another important feature of the ** Inducttcdi *' 
Bunsen and Koscoo’s experiments differ from those 0{ 
Draper. l>raper thought that the induced fgses retained 
their sensitivinoss indefinitely ; Bunsen and JEtoscoe foowi 
that the induction effect gradually died away In the daik, 
although the diminution of activity in the dwk was tM^ 
slower than the increase in the light. Hero, a^fsin, wk 
explanation of this gradu^ diminuti(m of sensttivcmlWS 
has only recently been attained. Bunsen and Roscels 
also showed the great effect on the amount of oombinStto 
due to the presence of a small excess of either of the giU*, 
hydrogen or chlorine ; and the still more marked diod^tK 
tion caused by the presence of small amounts of oxygM* 
This marked effect of small quantities of tlm reaotihg 
shows that the combination in the light is not g^^liid 
by the ordinary law of mass action.^ 

Wlien the ohiorine and hydrogen mixture broui^t to the 
sensitive state is illuminated ter an instant, <,g., b)r. Ml 
electric spark from a Ixeyden jar, there is a sudd^ 
sion of the gases, followed imm^iately 1^ a 
This effect was described by Ik’aper. Imns^teim, whO 
seems to have rediscovered this “Draper effect** huSe« 
pendentiy, attributes it to the dissociation of tlm 
and the recombination of the dkttooiated atontiK « 
considered that he had shown that no hydrooMorid 4|ljEM 
was produced by the momentary illumination, sad« 
fore, that the expansion could not be a heat effect. 
sheim was the first to produce evidenoe that watfif i 
part in the reaction between chlorine and hydrcgiA t*j 
the influence of light. His idea was thi^ the steam 
decomposed by ^e chlorine forming an intwnaWi&jjjlw 
compound, e.g., an oxide of ohlo^e, which, In 11^ 
decomp<»ed by the hydrogen with formatimi of 
chloric acid and water:— 


i. H-0+CU«K^CatO. 

ii. Cl 30 + 2 Ha=« 2 Ha-l-H* 0 . 


Tlie rate of production of hydrochloric ttold depSB^ f&M 
on the amount of hypoemorous oxide present, 
depends on the length of exposure and riie intmulu , 
the light. When the rates of formation and deeomipdcfnb^^ 
of the hypochlorous oxide have become 
formation of hvdroohlorio acid will continue at a 
rate which will depend upon the intem^y of Ute 
Among those wno have worked in too Owebs 
during recent years on the union of hydri^ep Mid "r 
Dr. J. W. Mellor has particularly studied the 
effect** He has shown, I think oondusiv^^^^ 

Budd^ expansion is always accompanied by 
tion of hyorochloric acid, and is probably dot 
evolved m its formation. Mrilor hM pppijiw 
izkermediate body is formed in the 
tion, H cannot be either 

mmbini^ao.. 


\ « Wterafi9i»W « Mfooiatod ” coit- 

» K^“ r *1^® oUt^®, and hydrogen. 

the .other hand, haring ahotm that motet 
Ujoeimr fa i^e aotive hr as Draper had stated, 
MsanM ^t an intermediate eompound of ohlotlne and 
•itgy” “ formed, and that this reacts with hydrogen 
Mifaiuig hydrochloric ai;id and water. ® 

^otliM m^ of attacking the problem of the mode of 
* aefaon of light is to determine the filtering effect of 
oW^e on the actinic rays. Bunsen and Eoscoo found 
® »ni*ture of chlorine and hydrogen absorbed more 
Unt than a mixture of chlorine with an inert gas; and 
. that moist chlorine forma a better light- 

, tween than dry chlorine. Further experiments on these 
' iHnea are wanted. 

I have now to bring before yon a short account of the 
reorot work which has been carried out in the Owens College 
ji, n***5*V^' *r>d C. H. Burgess. Tlie 

details, of them experiments and tlieir theoretical conclu¬ 
sions are not yet published, but I am permitted to show 
you experimentally with one of their actinometers the 
immi^t fact they have established, viz., that mixtures 
<a hydrogen and chlorine may bo made which retain their 
sensmveneM to light for an indefinite period—mixtures 
that have m short no period of induction. According to 
Chapman and Bi^ess the pure gases always eombiue 
™tajitoneouBly; it is tlio presence of impurities in minute 
that produces the period of induction. 

In tMr earlier experiments, Cliapmane and Burgess 
Wv^ that the gaseous mixture, rendered active by light, 
iu standing over water in tlie dark, but 

that this loss ^oame less marked on each repetition of the 
^pen^nt with the same water. Finally, however, tlie 
iw, though slight, did not entirely dieappear. This led 
tnem ^ sug^ct that the induction period might be due to 
tome impurity, and tliat the water might acquire from 
toe glass v^ls something that retarded the rate of oora- 
binstion, Ihese experiments clearly established the 
necessity of making the water “ active as well os the gases 
ttomwlvea. When salt solutions, c.g.. calcium or barium 
oUlonde were employed instead of water, far longer induc- 
t«m peno* were oliserved. But after auflicient insolation 
SM shaking of the solution with the gases the latter 
became as sensitive as over water. The substitution of 
a ^arf'X vessel for the glass setinometer appeared to 
confirm the view that glass destroyed the aetivitv: 
but tto effect was reaUv due to the fact that the quartz 
vessel had been heated in order to drive out the air. 
AXpenments at 100“ C. soon demonstrated that water 
« heated with chlorine became rapidly 

aofavc. The question whether the d<»ay of activity 
■on standing in the dark was ineressed by raising the 
tomperatore was also tested; the rate of deciy of 
tooroi^y ^totod gas over barium chloride solution was 
hy.heating. It light produces some “active 
frioolple in chlorine capable of bringing about the eom- 
btoatlon of hydrogen and ehlorme, heat also has the power 


“f ehlorme, heat afao has the power 

« producing the same principle in chlorine water, end 
tvMer saturated with this “ ootivity “ no longer dissolves 
OTt tto active principle from the aotive gases in contact 
with It Moreover, the “ activity " cannot be pumped 
Of*,” the solution with the dissolved chlorine; on the 
tetanry, a solution from which the chlorine had been 
prajMd away wo* fotmd to lie more “ aotive ” than the 
■olotton saturated with chlorine. 

^^mpman tod Burgess had now shown that solutions 
3 v3r“i.i .? had the power of stopping the formation 
of hyi^hlorio for many hours, but that onoe the 
Muotjon perio# was over the gases combined rapidly 
tod« the iv^n oflight. Tliis was difficult to reconcile 
ftw any theory of the grad\ial formation of an inter- 
compound, ainoe buoU a compound should be 
^h© same rate that It is afterwards decomposed 
K tram the constant state is reached. Again, Chapman 
pd mtroduood into an aotive mixture of hydrogen ; 

m^ohloiine, standing over an active solution, on equal 
rtthme of an uninsolated mixture of the gases. If an 
WiBttaediate oompound^’^ already prosent in the aotive 
o*poctj|hat its efibet would be dimmhthed 
of hydroohlorio acid 

m ab»6lu^^ fwA comideraVte pwlod* 


l-T* * vv mjamoBT peu pte 

explanation. Could the eoiutitm contein soBbe 
which alone or by reacting with chlorine could glvo oi 
a ▼twtile body capable of stopidng the reaction mcitil 
completely destroyed ? Ammonia seemed such a 
Impurity, and experimente promptly lAiowed it 
possessed the retired propertioe. Solutions renderad 
active ” by boding with oulorine were rendered ** in- 
addition of a trace of ammonia wlmn 
cold. On exhaustion, the ammonia or it# chlorine deri¬ 
vative was removed, and, of course, on boiling the solution 
with chlorine the ammonia was destroyed. Chapman 
and Burgess have shown that the induction period is 
proportional to the quantity of ammonia in the water. 
They have further shown that the very slow decay of 
activity, found when the active actinometer is allowed 
to stand for several davs in the dark, is due to the oxidation 
of some trace of albuminous substance in the water 
with the formation of ammonia or its derivatives. Water 
or salt solutions which have been well boiled with chlorine 
show no “ Hooay.“ 

actinometer on the table before yon was prepared 
by Mr. CSiapman and has now been standing some !28 
hours in the dark. I will ask you to observe the position 
of the index on the scale while I flash on to the bulb the 
rays from an incandesoent electric light. Notice the 
instantaneous expansion (the Draper effect) followed by 
V >"oveinent of the liquid along the scale towards 

the bulb. There is no period of induction but a uniform 
formation of hydrochloric acid.* 

But if Chapman and Burgess have explained the 
induction period by their laborious research and close 
reasoning, wo have still to answer the question “ How 
does the water-vaponr influence the combination T ” If 
I chlorine can act on hydrogen in jtresenco of water, why 
does it not do so so long as the ammonia.impurity is 
present ? It is eonceivable that chlorine siowiy forms 
a compound with water, and that this compound rapidlv 
acts on the ommonia-impnrity by chlorination, hydro'- 
chlonc acid being formed only when all the impurity is 
destroyed. But to my mind there are great difficulties 
m this view. The faoU established by Chapman and 
Burgess can, however, bo otherwise interpreted. I have 
not seen their interpretation, but. on thinking over their 
experiments, several possible solutions presented them¬ 
selves to me, and one interpretation wiiioh I think worthy 
of your notice was suggested to me by the phenomena— 
so much under observation at this moment—of a large 
politioal meeting. The individuals—the molecules of the 
meeting—were, not reacting under the stress of coUisioni 
in a more or less heated state; they—like our hydrogen 
and ohlorino molecules in light—were being acted on 
from a distant platform by mere vibrations of a sym¬ 
pathetic kind, and were being induced and stirrea to 
future action. Suddenly a young lady waved a banner 
and lifted ujp her voioe—unsympathetioally. If it had 
Ifaen a question of a change monght about by toUinona 
between individual bodiea, the yonng lady would havb h^ 
very little obance to effect anything among so many more 
powerful bodies ; but her effect on the hammy of the 
meeting was instantaneous and complete. The whole 
programme of proceedings was stopped for half an hour. 

Suppose that the system Cl,, l40, H, is set gradually 
vilmating by light and that, when toe proper hatmonio 
vibration is set up, then it is possible for chemical change 
to occur. Now toe presence of a small quantity of a 
vibrating body “ out of tune “ might stop the harmonic 
vibration of the other molecules, and so atop the chemical 
action. A very smaU pioportiim of toe diseordant body 
might suffice. 

I told Mr. (aapmsn my Interpretation of hls facts when 
he at once said, “ That is the essence of the explanation 
I have worked out." 


wpeodug. the rnwriiBsat aitsr tin' factum, a dmp or 
two of tbs Uquid tKM tbs Kioto talM sattced tbe 
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*"'''’■•■ T'tefi in ««ttel«4Mi to -iww towotloii 
ApBMvtM irtitok ICr. S. a JE^ and iMn WMom 
wSlto^ttenato tii* atc^e^Mt^ at eUotiiw b; 
mmMnw it dbeetly with hydrogMi. Vfhm wo oom- 
iSmed^ work, iota y<«w W, It rwpiked joiM 
«iran» to think that any narful patnw oonW 
aarved !w redetermining a oonetant which the hirt^ 
U»lng ciitje dechured had been meaaured wi^ the 
magnlfloent accuracy of Staa* determination- Bu^ 
by I the time our meaanrementa were completed, 
eyldence began to come in indirectly Ibat poeaibly even 
Staa might have made a miatako. But apart from any 
oonsiderable error in any of Stas’ detorminationa, the v^ 
indirect method by wwoh the atomic weight of ohlorme 
had been determined made it certain that an error in any 
part of the chain connecting chlorine with hydrogen would 
k repeated from link to link, and would become evident 
only when the two ends of the chain were connected up. 

A direct comparison between hydrogen and chlorine 
might not only servo to detect any systematic error in 
this chain of ratios, but such a comparison, inasmuch as 
It does not involve the probable errors of other ratios, 
would be cffiffWs paribus more exact. Again, the closing 
of the choin between hydrogen and chlorine with reason- 
Able acoureoy would permit tb© accidental errors to be 
diitributed and prevent their accumulation at the uncon¬ 
nected end. The accumulated probable error in CJlarko’e 
recalculated value for chlorine is 0*0048; the probable 
error ol the mean of our nine experiments is 0*0010. 

The suggestion to carry out this work was made to us 
by Professor Edward W. Morlev, who happened to visit 
• our laboratories when pur© chlorine was being prepared 
by the elcotrolysis of fused silver chloride. H© suggested 
that w© should burn weighed hydrogen and chlorine in a 
closed vessel, just as he had burnt weighed hydrogen and 

^Slorine was prepared for our determination by the 
oleotrolysis of silver chloride fused in a Jena glass 
to the arms of which puriBed carbon poles were fiimd. 
The chlorine was condensed to a liquid and weighed in a 
glass bulb connected with a sealed tube and tap. After 
the bulb had bwn weighed and brought into wsition, 
the scaled tube was broken by a small glass rod falling 
on it inside the apparatus. The gas could then escape 
by the tap and ground tubulur© into a largo combustion- 
mobe. The taj) had the peculiarity that its smaller 
Sameter was at the top. so that instead of the key having 
to be ^ahed into its sheath, it had to be puUed into it 
to fit. The pressure of the chlorine, therefore, instead 
of tending to loosen the key, only made it fit more tightly. 
The hydrogen, prepared by the electrolysis of a hot solution 
of barium hydroxide, was dried by potash, passed over 
heated spon^ platinum to eliminate any oxygen, then 
through long Cl-tubes filled with purified phosphorus 
pentoxido, and was finally absorbed by palladium. After 
ih» apparatus had been well washed out with bydroM, 
the paslidium bulb was sealed off and weighs. The 
hyd^gen was introduced slowly from the piOladium into 
♦■li* combustion-^obe previously filled with chlorine. 
A opark lighted the jet which was kept burning by regulat¬ 
ing the sup^y of the two gases until all the chlorine had 
been volauused. About 2 per ceot. of ohlcnine remained 
'tmburat in the globe, which contained pur© water to abwrb 
t he hydrogen chloride as it was formed. The residual 
gases ^{rare then anidysed. 

The mean of our nine determinations gives the atomic 
wei^t of chlorine as 85*195 if H** 1, or 86463 if 0 *=16. 
Our value is considerably higher than that given in jProf. 
F. W. Clarke’s “ Recalculation of the Atomic Weights, 
via, 86*^7. But that Stas’ figure is too low has been 
ooi^rmed indirectly by the work of Prot ^eodore 
Richards cm the ratio between silver and chlorum, and by 
the work of Ito. Scott and of Mr. R. W. Gray on the 
atomic weight of nitrogen- It may indeed turn out 
that the hipest of the viJues found in our nine ©apjri- 
ments are more nearly correct than the mean. Ma 
Edgar is oontinuing the investigation and hopes to avoid 
one source of error by burxdjgg the chlorine at,ji jet hi an 
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THE LOSS OF NITRE IN THE CHAJIBER FROdW 
PaRtIL 

BY J. K. H. IB01.I8. ■' 

(Sec also this J., 1904, 643,) , ■ 

Up till the last few years the methods widoh bhvBjbMH 
availablo for the analysis of a mixture of gases haYt baM 
those in which the changes in volume of the gaie i haw 
been measured either when the gases wne pass^ 
some liquid which absorbed one of the oonstituMiitB^jfl 
when chemical action between two or more of the. con 
stituents was brought about by means of a spark. 
although these methods ore quite satisfactory wfum ^ 
percentages of the different constituents are ail t ol e w dbi^ 
large, they are not at all accurate or oonvfoilent rsHiOi 
the constituents which arc to bo estimated form. '<miy 
a very small porcentago of the whole. Thus, exann)^ 
if the perceatago of carbon dioxide in the ak is to h 
determii]^ by mcasnring the contraction that takes-^OOi 
when a given volume of the air is treated with potal& dl 
extremely elaborate and ooniphcated apporatns is nooai 
sary in order that the changes m temperanire and prOMUti 
may bo compensated. Hence such a determina t i on il 
mitre conveniently carried out by determining tlte OKBiMM 
dioxide itself by chemical methods, s.g., by ababrbiiig |i 
in standard baryta and titrating the excess of bai^ta 
oxedic acid. But in a case in which the constituent osaiiiEi|< 
bo absorbed in such a way {e.g„ nitrous oxidejv 
analytical methods have almost completely failed.. 

The ^soovery of convenient methods ios pRmaHai 
liquid air at a moderate cost has placed a new motood fa 
the hands of the analyst. For many years the ehfgnlf 
has been in the habit of separating liquids from mm anothta 
by the process of fractional disrilTatioa i utd rinpe 4^ 
means of liquid air nearly ail gases can be tcuned w 
liquids or solids, one has only to devise methods lor 
oonveniont fractionation of these solids and tk^^idds fa 
order to produce the desired separation. In the flhllie ^ 
the ordinary distillation of liquids the prooeM il nefaellj 
carried out at constant pressure and the separation td tejn 
miscible liquids can be carried out compfaddy onifar 41 
line representing the dependence of the tmUiiig SMSljiA WM 
the oomiiosition of the liquid presents no mwlwipky 
maximum. In the cose of the d ist il i a^ oo rf 

& however, it te more convenient to oadftqf 'oa|;'|||k 
tion isotbermally; and aitbough tfao awwi BteMi 
tion still remains vdid, yet the oon^uoas of 
and pressure can be changed so readily thattiteOOjpOlp^ 
is more likely to be comptete. ' 

The methods for the fractionation of liqin^fiad ipiiiiB 
were fint worked out and used by Ramsay si^ 

(Proo. Roy. Soc., 1898, 68. i38i M, 

19011 iu their work on the new gases of tha 

and the fret that krypton and xenon were-di m ^gili l 

aitbough they amount to only one part te sevm) 

by voUime, shows what an extiemely good 

can be effected by this method. It seainipd p O M ab le ! ^ 

the same process might be 8uitebte{cwthes(fiotl|BiiM 

of the dimcult problems in gas analysTff; 

Ramsay kindly suggested that I should 
in this way a probl^ which oruies in coanwBjioak 
chamber process for the manufacture 
In this manufacture an amount of nitxa loMf wNMyH 
tinusjly supplied whkh is equal in welghlt to 
cent, of the total oulphur bwnt^ A Jaigg mkiiM 
investigator have attempted at 
wha4 Mcoinaa of Hiis nit^ 'but 
! '.irary'sttocessfril The 
I have notkteown tO'wlMit'l^t'lo«i;tM;M 


How, whttVTfar Tiew we take of the ^eor; of the re»c- 
ohftmben, the nitre r&uBt be ooosidered m 
pweent either m nitnc oxide, nitrogen trioxHe, or 
peroxide, and if thw is suffioient excess of 
oxygen tiw nitre should not be pi^sent as nitric oxide for 
9 fpg length of time. Hence, since nitrogen tiioxido and 
jwoxide are both soluble in sulphuric acid (C.O.V.) 
xonning nitfosolphonic acid NOjISOnH (and possibly 
tdtrio acid) they should be retained by the acid which 
passes down the Gay^Lusaao tower. This acid, when 
it i$ pais^ down the Glovor tower, is donitrated by the 
sulphur dioxide coming from the burners, and the reaction 
zBay bo written as 

. 2 N 04 SC^H+SOa +2HaO «= SHjSO^+2NO. 

Hence, since the nitric oxide formed passes on into the 
chambers, all the nitre should be retained in the plant and 
theoretically no fresh supnly should bo needed. When it 
was found that, in spite of the Gay^Lumao towers, a steadv 


— ~q* ~ ^ MAW, nuiuu WttB uruugui< 

forward as an objection to tho use of the Glover tower, 
there took place lA this tower, in addition to the action 
already given, the following reaction:— 

2NO + SOs+H 2 O ^rHgSO^+NaO. 

In this way a portion of tho nitrous gases was supposed 
to be reduced to nitrous oxide, and as this is not absorbed 
by the sulphuric acid in the Gay-Lussac tower, and, in 
addition, is of no use in the manufacture of siilphuno 
acid, it would be a total loss. Lung© (*‘ Hingler’s 
Journal,” 21N5, 474) showed, however, that tho conditions 
undw which Vorster carried out his experiments never 
obtained in the Glover tower, and maintained that tho 
low duo to the formation of nitrous oxide could never 
be ■very great. The other theory was that the loss 
took place solely because of incomplete absorption 
in fte Gay-Lussno tower. This incomplete absorption 
might be due (1) to the nitre remaining as nitric oxide, 
ud therefore being unabsorbed, (2) to insufficient contact 
between the gases ana the sulphuric acid, or (3) to tho fact 
that the nitrons vitriol formed would have a certain dis¬ 
sociation pressure, and that therefor© a certain proportion 
rf tho nitrous gases would always remain unabsorbed. 
But since, fn tho Gay-Lussac tower, the gases come in 
contact with a stream of sidphnric acid flowing the 
opposite way, they should, os they leave the tower, bo in 
equilibrium with the acid entering tho tower, vix., pure sul- 
wurio acid, and therefore should contain no nitrous gases. 
For many years a controversy raged between the eipo- 
nonta of the “ chemical ” loss and those of the “ meohani- 
0^’ loss, and the question has never boon satisfactorily 
settled. There is no doubt that the chemical loss was at 
flrst Bwatly exaggerated, some chemists (this J., 
1884, 8, 134 ( 1880,8, 187) even saving that the chemical 
loss obuia account for 31 per cent, of the nitre lost. 
But in_the same way, 8on-l (“TraiW,” pages 313, 303) 
declared that tho unavoidable mechanical loss amounted 
to 95 per cent, of the whole loss. In all probability tho 
loM was due to both causes. 

Since, according to Ixith theories, the nitre was carried 
in the fltie leading from the Gav*Lussac tower, it 
mlMt be thought that an analysis of these flue gases 
would nrove whioh theory was the correct one. But in 
these flue ^^es there was a very large proportion of 
nltrQ((nt and oxygen, and therefore analyses were difficult 
to cany out. Some nitrogen peroxide' and some nitric 
oxide were certainly present, hut it was difficult to absorb 
them completely. In addition to this, the flue gas usually 
contained a small quantity of sulphur dioxide, and when 
the ease* were passed through any absorbent a compli- 
series of side reactions took place between the 
WttoM peroxide and the sulphur dioxide, and the result 
^s that the analytical data could not be interpreted. 
^' addition to this, there was no absorbent for nitrous 
when its partial pressure was so smsB/ and, therefore, 
ra pnsenoe could riot be detected much less estimated. 
THIS profaleni, therefore, seemed to be one Which might bo 
wived'by carrying out analytes By means fractionation 
«t low ten^jietatuTea. ' 

ffinee VH nitre fost (calmflated ^ aodiom nitiate] is 


in weight to about 3 per cent, of the aniphur btant. 
It Is possible, if we assume that the whole nitM lest ii 
oamed away in tho flue gases, to calculate what rropat, 
tion by volume this loss repreeente. Inthef^tes Wnen 
about 48 per cent, of the ore is sulphur wmch bums to 
form sulphur dioxide, another 48 per cent, is iron, which 
burns to form ferric oxide, and the remaining 4 per cent, 
remains more or lets unchanged. Now, 32 grms, of stil- 

I phur will require J x 22-4 litres of oxygen to form snlphm 
tnoxide, and Sfl grras. of iron require }x22‘4 litres to 
form ferric oxide. Hence 100 grms. of ore reouiic 
/48 3 48 3 \ , 

\82 2 4 / ^ oxygBn»64-8 litrea 

The flue gases usually contain about 6'5 per cent, of oxygen, 
whioh is 6*5 per cent, of the original volume of air. Hence 
21“ 6-5 ==16*5 per cent, of the air passing through the 
burners is the quantity of oxygen used to form sulphur 
and iron oxides. Therefore, each 15’5 vols, of oxygen 
used means 84*6 vols. of flu© gas, t.e., 100 grms. of ore 
mean 353 litres of flue gas. 

j The loss of nitre corresponding to 100 grms. of ore is 

! 3 X 48 .. 

~10b nitrate which would give a volume oi 

., 3 x 48 22*4,.. _ 

nitnc oxide = x litres=*380 litre=380 o.c. The 

loss of nitre should therefore give rather more than 1 o.o. 
of niWc oxide or an equivalent sromint of any other oxide 
per litre of flue gas.* This calculation shows, therefore^ 
that if a workable quantity of the nitrogen oxides is to be 
obtained, the volume of gas dealt with must amount to 
10—20 litres. Now, although this volume of gas can be 
easily worked with wlien once condensed to a liquid, yet 
it would not bo easy to carry gaseous samples of 10—20 
litres from the sulphuric sold works to the laboratory. 
It was, therefore, necessary to carry out the first stages 
of tho fractionation at tlie works themselves. 

The flue gases consist of (1) a mixture of nitrogen and 
oxygen containing aliout 8*6 per cent, of the latter. This 
mixture does not liquefy imder atmospherio pressure at 
the teiiiperatiire of liquid air boiling m an open vessel 
(—189° C.)! (2) nitric oxide, at —189° C., this is a white 
solid which has a vapour pressure of about 0*75 ram. ( 
(3) earhon dioxide coming from the atmosphere; (4J 
nitrone oxide ; (5) nitrogen trioxideand •peroxide; (6) eulphur 
dioxide; (7) enlphur trioxide and the vapour of eulpknrit 
acid. These latter substances 3—7 are all non-volatUe 
solids at —189° C., and therefore it should be cosy to 
separiite them at that temperature from nitrogen, oxygen 
and nitric oxide by pumping away these thro gases by 
means of a mercury pump. By this method, of course, 
the nitric oxide would be lost; but it seemed worth while 
to carry out a few experiments to determine the amounts 
of the other oxides of nitrogen which were present in the 
flue gases. In order to teat the method of separation, a 
quantity of air containing a known amount of nitrons 
oxide—the most volatile of the other oxides—was passed 
through a glass spiral which was cooled to —180° C., by 
immersing it in liquid air. This spiral could 1» evacuated 
by means of a T6pler pump; and, after tho whole mixture 
had passed through it, tho spiral was evacuated, thus 
leaving only the solid nitrous oxide behind. The liquid 
ait was then removed and the nitrons oxide pumpeil off 
and collected. Its volume was then measured and com¬ 
pared with the volume taken. Two results, which ai» 
given in Table I., show that the amount of nitrous oxide 
lost is not more than 0-003 per cent, of tho whole volume 
fractionated. Hence this method should give almost 
the whole of tho nitrous oxide, &c., contained in the flue 
gases. 

Table /. 

Vol. of air used. N,0 taken. ir,0 loimd. ** 


1000 e-e. 
UOO O.C. 


l-Sl c-e. 
1*44 <.c. 


_ »■ & nquq iKin.liss Uodly oheolmd this adomattoB 

br dbeet uMasonuakti made on Tnl^iulo add shrat, rnim 

touM SdM Isbtr doadr with tUs ^oalatloa. 






tii o* ♦*» miirtnw ot wtari»no« wwM 

in tu« war from tiw Boe pNMatad 

It topotritte to i»a adtooro 
abaofbenta mitil the aulphnr dtoxido had eepairted 
from toe nitoogen triosiae and peroxide »o that tme etag® 
oi tlie neparallon had to bo done by ®V*’ 

fiaatianation. It wae found that at — 122^ C. the meltang 
point of crude ether, only the nitrous oxide and oarl^ 
Soiddo were volatile, so that these two could be separat^ 
from the other botUes at that temperature. At —96 u 
the sulphur dioxide begins to distill over, a^ at the same 
time nitrogen trioxide decomposes j[iviug mtrio oxide and 
peroxide, of which only the nitno oxide distUls over. 
Hence, at —96° C. sulphur dioxide and nitno oxide ooold 
be pumped away from the peroxide and serrated from 
one anotoer by a second fractionation ot —18r C. In this 
way, the line gases were divided into the following 

fractions:— , . . .j 

1. Nitrogen, oxygen and mtric oxid^e. 

2. Nitrous oxide and carbon dioxide. 

3. Nitric oxide (from trioxide). 

4. Sulphur dioxide. 

6. Nitrogen peroxide and sulphuric acid, and possibly 

nitrosulpbonic acid. _ 

The analyses of these different fractions then presented 
no difiaculty. Fraction (2) was measiirod, then mix^ 
with oxygen (or air) and treated with caustic potash. 
(The addition of oxygen or air lowered the partial pres¬ 
sure of the nitrous oxide, and therefore lowered the amount 
dissolved by the potash.) The residue was then again 
fraotionatetl ot -189° 0., and the nitrous oxide thus 
obtained pure. It was then measured, and its volume 
deducted from the original volume, the difference being the 
volume of tlie carbon dioxide. Fractions (3) and (4) 
required only to be measured. Fraction (6) wliioh was 
left in the spirai, after the fractionation was complete, was 
shaken with air and water, thus forming sulphunc and 
iiltrio BOida. Tiio aolution formed was titrated with N/W 
barium hydrate, and the amount of barium aulphats formed 
was determineii gravimetrioAlly. From th© tiaows tniw 
obtained, the amounts of nitrogen peroxide and sulphunc 
acid could Ix) calculated. . . , 

A method for analysing the flue gasre havmg thus been 
worked out, experiments were made in a sulphurio acid 
works in order to see what conclusions could be drawn; 
and Dr. Messel, of Spencer Chapman and Mcssel, Ltd., 
very kindly gave me leave to carry out some analyses 
at the works in SUverlown. Tlie plant which was treted 
consisted of two sots of chambers wliioh had one Gay- 
Lussac tower each and a third one in common, and the 
samples were taken direct from the flue which led from 
this last tower to a large ohimnoy. Two large oarboys, 
fitted with corks and tuW and filled with water, served 
as aspirators, tlie volume of gas taken being equiU to the 
volume of water run out, the pressure being shown by 
means of a smaU mercury gauge. The water was run out 
at the rate of about 5-6 Utres per hour. In order to cool 
the aos thoroughly, (t was passed through a spiral of the 
desi^ shown in Fig. 1. The gas entered by the tap A, 



and passed down the spiral and then out by toe tap J>. 
Since the volume at ordinary temperatures and pregaim 
of the gas, which would be condensed in the spiral, ml^ 
be oonaideraWy greater than the volume of toe apit^ tn* 
bulb C was evacuated before each experiment and to#p 
the up D closed. In this way after the whole volnm* M 
ass had been passed through the spiral, tto taps A, B 
were closed, and then D opened, fo that ^ oondMued 
gas ooidd, on warming up, expand into the bulb Q 
The samples of gas were in some cases aspiratM dfrWW 
from the flue through the spiral, but, to the wUeroxpm« 
ments, a wash bottle containing concentrated si^time 


were removBo, auu an .. ——i, 

crystals in the bulbs was avoided. Since, h^VW, » 
was found to be impossible to estimate the nitrous |pig 
absorbed by the sulphuric acid—the quantity being *» 
very small—in the later experimente the waaWW Kf 
omitted, and the gas taken direct from the flp* toWWgn 
the spiral. In the earlier experiments the nitrogwi npft 
oxygen remaining in the spiral when the tepa A, B 
closed were not pumped out; and therefore, Wfien 


gases warmed up, any nitric oxide was turned intopWMl^ 

But in the later experiments the sm™ 

means of a small mercury pump while it was slUl to ^ 

liquid air, so that any nitric oxide that had been oondtogn 

remained unacted upon. The result* obtains 

in Table IL , ' ,. 


TaHt II. 


Date, in litres. 


Jon* 11 {l%l 


Nitric oxide j Corbw Ktt^ ' 

C.C. in 10 dioxide oxide 1 dloxiae i 

Utiee. c.o. in 10 c.o. is 10 o.o. in 10 

_Hi,_ Utree. Utree. 1 Uteee. 

i A. I B, ! 


1-08 I — *• 4 # 

o-o* — T-ro 

— — #-l* 


Bsriuin SSiFriSI M*K^c.cf*pM TeWl 
Tteeldnsl eXhSte ““J?*' 10 Utres. 

M. & A [ lotto l 


l-M - I f«4 
_ _ I S.«5 
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l-o* 0^ i-S! 
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ThaM IS MiUysas {all into two' tdaMM.a In tile fint 
461ml 6xperimentB, tbe ga«ei were washed with strong 
.Mlphodo aoid (C.O,V.) before they passed tMfough the 
4^ apiral; while in the last eight oases, the gases passed 
4ii4ot from Uie ^ue into the spiral. The effect of this 
Washing was that all the nitrogen peroxide and water 
vapour were removed, and therefore the sulphur dioxide, 
which was caught in the spiral, remained unacted on 
when the gases warmed up. In the last eight cases the 
'eulphur dioxide formed oKamber crystals in spiral 
and bulb, and was, therefore, found as sulpmirio acid. 
An attempt was mad© to preserve the sulphur dioxide from 
•action by drying the gases with phosphorus pentoxide, 
but this seemed quite ineffective. 

In considering the different nitrogen compounds found 
in the flue gases, it will he simplest to begin with the 
question of nitrous oxide. According to the exponents 
of the oliemical loss ” theory, the loss us nitrous oxide 
should be a considerable proportion of tln^ wliole lo»j. 
The analyses, however, at once dispose of this possibility. 
It is true that nitrous oxide is found, bnt it seldom exceeds 
■two parts in 100,000 (equivalent to four parts of nitric 
■oxide per 100,^)00); and sinw the total loss is 
somewhat greater than one jiart per 1000 caloiilakd 
aa nitric oxide, the loss ns nitrous oxide does not 
account for more than 3 or 4 per cent, of the whole 
loss. As such small quantities of nitrous oxide were 
found, its identification was somewhat difficult. It 
can, however, be analysed fairly accurately by measuring 
the contraction that takes place when it is exploded with 
hydrogen and by measuring the volume of nitrogen 
generated. The reaction with hydrogen takes place 
according to the equation : 

N2O + H2 =— ^2 + lljO 

Hence, it may bo soon, that if the substance is nitrous 
oxide, both the contraction and the volume of nitrogen 
^formed should equal to the volume taken. In Table 
m. are sivon the reHulte of three aimlysee which eerve 
to dliow that gas was really nitrons oxide. 


Table Ilf. 


Voiume 

Volume of 
hydrogen 
added. 

Volume after 
explosion. 

Contraction. 

Volume of 
nitrogen. i 

C.C. 

1*08 

1*61 

1*51 

1°08 


0*«86 

1-08 

0-95 

0°80 

O'OSS 

O-W 

l-9» 

1*87 

0°81 



The analjyses of the flue gases allow therefore that T.unge 
WM quite nght in stating that the loss as nitrous oxide is 
eery small (“Sulphurio Acid and Alkali,” Vol. I., pp. 641, 
708), and there is very little evidence to support a theory 

n^uction to nitrogen. 

Taking next the question of the nitric oxide it is at first 
-sight sueprising that any is found. It has already been 
thovn (page 1IW) that the vapour pressure of nitric oxide at 
—rl89° C. 18 too high for It to be separated at that tenipera- 
-knre from the Hue gases. The conclusion most, therefore, 
ha drawn, that the nitrio oxide was not condensed as such, 
Imt was formed in the bulb. Now, in the fraetioimtiun, 
the nitrio oxide was found at two 8^«i, namely, in the first 
Aaotion-when it was obtained mixed vrith nitrogen, and 
in the later fmotion when it was obtained together 
with tile eulphur dioxide i being formed by the decom- 
poelUoa ol the trioxide. In the earlier analyms these were 
not kept separate; but the two parts wore analysed 
separately, for all the samples colleoM on Dec. 22. q'he 
nitrio oxide found as snob is given id coinmn A., and that 
obtained from nitrogen trioxide is given in column B. 

. It seems probable then that the nitric oxide was partly 
condensea with nitrogen peroxide as nitrogen tiioxido, 
and that it was partly formed in the bnlbs by the action 
of sulphur dioxiae. 

From the figures for the residual acidity (stated as c.c. 
•of N/10 baryta par ]0 Utres) afid for the barium sulpliatc 
(grras. perjo litres), we may oaionlate the quantity of 
uSidl^uiiie aeid in the residosl aridity and also m quantity 


hot eeld oxidsB «t rritrogstL The iattac is beet stated aa 
4.0. of nltiie oxide per 10 Utree, and these ficorse aie.giveD 
in the table. . From these figures, oombtnea With those for 
the nitria oxide and those ua the nitrous oxide (1 e.o. of 
nitrora oxide is equivrient to 2 c.o. of nitric oxide), we 
may caiouiate the total amount of nitrogen oxides found. 
The figures thus obtained vary from S’lO to T-Ofi, and in 
the mean (4'93) account for about half the quantity of 
nitre lost, the total loss being equivalent to 10-8 c.o. of 
nitrio oxide per 10 Utres. 

The oonolusion to be drawn, therefore, from these 
analyses is that half the nitre is lost as nitrogen peroxide 
and trioxide, so that the loss is mainly mechanical, being 
dne to incomplete absorption in the tiay-Lussac tower. 
This conclusion is supported by the experience of many 
manufacturers, who find that if two Gay-Luasoc towers 
are used in series, instead of a single tower, the second 
tower catches a not inconsiderable amount of nitrous 
gases. 

From the amounts of nitric oxide, nitric peroxide, 
sulphur oxides, and carbon dioxide, one can easily oal- 
oiilate the " total acidity.” The results are given m the 
column headed “ Total acidity calculated,^' the next 
column, giving the result found by the ordinary works 
method on the some day as my experiments, but not at 
the same time. The agreement between these figures 
is not particularly good, but the results ore ol the same 
order. It is to bo noted that quite a liigh proportion of 
total acidity is due to carbon dioxide. 

During tliese experiments one peculiar foot was noticed, 
but not full.y explained. In the experiments 6, 6, and 7, 
of Oct. 13, the bulb seemed to contain a eolonrless gas, 
but when it was cooled with liquid air the solid that sepa. 
rated was red and not white, as one would expect. During 
the fraetiouation of 6 this red substance got into the 
pump, end at once acted on the mercury, tipeciai pre¬ 
cautions were taken in analyses 6 and 7 to isolate this 
red substance, but there seemed to Ihi only a small quantity 
and it could not bo identified. The Hue gases on that 
day, however, contained a chloride, and it seemed possible 
that the gas was nitrosyl chloride NOCl. This substance, 
however, on being prepared pure condensed to a yellowish- 
white, and not a roll solid, .so no definite conclusion can 
bo drawn. It is possible that nitrosyl chloride was 
present, and that its solid solution in the*other substances 
was rod; but such a sup|iosition needs further proof. 
Unfortunately, this rod substance was not obtained in 
any other samples. 

The above method, tiiough it gives definite results in 
regard to the nitrous oxide and the peroxide is, as already 
stated, unsatisfactory in so far as the nitric oxide cannot 
be estimated by means of it, since its vapour pressure is 
by no means negligible at —188“ C. In order, tlierriore, 
to got the nitnc oxide condensed its partial pressure 
above the condensed portion must be lowered, and this 
can be done in two ways—either by lowering the tem¬ 
perature or by dissolving dbt the nitrio oxide by means of 
a liquid in which it is very soluble. As nothing was known 
regarding the solubility of solid nitric oxide, it was decided 
to try the effect of lowering the temperature, and it was 
found that it* vapour pressure became very low <0-1 mm. 
at —193“ C., a temperature easily attainaifie by boiling 
liquid air under diminished pressure. Hence, by working 
at —197° C., at which tem^ratnre nitrogen and oxygen 
condense very readily, the vapour pressure of nitric oxide 
and eonsequently its loss during fraotionatitm would be 
negligible. It was therefore decided to make a few 
anriyses by condensing the flue gases and fractionating 
them at a temperature not higher than —197° 0. In 
this way it was expected that almost the whole of the 
nitrio oxide would be left behind condensed in the bulb, 
so that an accurate estimation of the total loss of nitre 
would be possible. The only diffioulty lay in measuring 
the volume of gas dealt with, fiinoe the condensed gases 
would have to be fractionated by making them boll in 
the vacuum of a Fleuss pump, there was no moans of 
measuring the volume of gas pumped off, so that the 
measni^ment had to be inMe by measitring the volume 
of tite H^iid formed at a known temperature; and then, 
from Baly, and Donnan’a (J.G.S.. Vah 81, p. 907) 
BMMnrsmenta «f the doosities ri liquid nitrogen and 
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KMMrwttoa tods sJlioo i« ssU^ng Mqoia <»ygeB otto 
ateMao. Now, at — 187 ° 0 . tho deniltiea ei fhete SoBids 
BM faux Hid (Wni roapaoMjraly. Heneo 2210 Btwj 
«{ a luixttm oontaining * p« oent. of oxygen and 
< 100 —x) per eent of nitrogen would gixe a yomme of 
oqnid • S 2 x SW ( 100 —x) 
i«ro 4 '*‘ 0-8171 ® 

«. a427 - 7-83X 

Now, in the flue gaeee x=6-6 per cent. 

. 2240 litre* of g»» form 8378 o.o. of liquid 
or 1 o.c. of liquid 0-663 litre of gas. 

The bulb used in these experiment* i« shown in 
Kg. 2 The lower part of the tube was about ^ m^ 
^ilameter and mm. long, and was graduated ih milli* 
metapes. In order to make the fractionation effective 
it was necessary that boiling should be regular, and it 
was found that a few tetrahedra of platinum, such as m© 
•used in a Beckmann’s boiling point apparatus, 9“*^ 
prevented bumping and ensur^ steady boiling. After 
these had been introduced into the bulb, the volume of 
the bulb, up to different graduations, was determined by 
running in measured amounts of water. The volumes so 
^obtained were corrected for the conteaction that takes 
place on cooUng the bulb to—197® C. 

In order to measure the temjwrature, use was made of 
a long narrow bulb C, filled with oxygen under press^ 
and communicating with a manometer D. When this 
bulb was placed in Uquid air some of the oxygen condensed 
to a liquid and the manometer then registewi the vapour 
pressure of the oxygen. By measuring this pressure the 
temperature could be read off the vafKiur pressure curve 
for uquid oxygen. (See Travers Phil. Trans., 1903.) 

In carrying out a fractionation the bulb and 
meter were put through holes in a rubber cork which fittM 
the mouth of a large cylindrical unsilvered vacuum ve^i; 
and e tube leading to the flue was joined to the bulb at 

A. Tim vessel wm then filled with li(imd air and plac<^ 
4n a larger silvered vacuum vessel also containing liquid 
air. A Fleuss two-cylinder pump (two cylinders working 
4n parallel) woe then connected to the tub© E, and the 
pump being set in action the air in the inner vessel was 
m^o to boil vigorotialy, thna lowering the temperature. 
In thl* way the tenipcratuns was lowered to —197 C.. 
und then the tap A, being opened, the flue gaa ruahod 
into the bulb and there condonaed to a cloudy liquid at 
the rate of about 1 litre of gaa a minute, the pump being 
kept working alowly in order to keep down the tempera¬ 
ture. When Buffioient gaa had oondenaed, the tap A wm 
■ oloa^, and the inner vacuum veaael -lifted out of the 
ailvored imo. Through the waUa of the veaael one could 
then read off the volume of the liquid in the bulb, the 
temperature indicated by the thermometer being noted 
4 d*o. The Flouaa pump waa then connected to the tap 

B, and thk being opened the liquid waa made to boil oil 
into the vacuum of tM Keuaa pump. By thia evaporariim 
the liquid mt in the vacuum veaael waa continually cooled, 
to that ita temperature did not riae. When the whole of 
the liquid had evaporated the tap B waa «lo^, and the 
fanlb removed from the Uquid air. The further analyaia 
^ the oontente of the bulb waa then carried out according 
to the methoda employed in the earUer exporimenta. 
•Since the condenaed nitrogen and oxygen on being 



fractionated give off a vapour much rither tB bUmw 
than the Uquid, towards the end of flia ftBoHoBlimq 
almost pure oxygen was left behind “X the IttMiaMM 
this were not removed from the bulb. HatlBt, ..w W 
aubaequent fractionation, nitrio axide waa Oot BtiW 
found, ae it acted on the exceea of oxygen troJaaSlwagi^ 
peroxide. The reaulta of four analyaea eartteS ««J 
thia way are given in Table IV, 


ToWe ir. 


i mtrle oxide 

C.O. of Uquid. Lltt«iolgM.j 


-4tapt. « . 
.*Bep^ tU. 


Otrbon 
dioxide e.e. 
pet 10 Htne. 

Kitroos oxide 
C.O. per 

10 Utns. 

Beatdual 

aoldlt]'.* 

Borkni 
snliOuite 
grtts. per 

10 UMa 

8*78 

tii 

0*10 

0*10 

0*10 

0*86 

6*74 

0*81 

11*8 

7*08 

...I -It- 

(MMt* 

m: 



-MNt. 
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j^The lut ooluam In the table ehoert the total amount of 
draogen oxidea found in the flue guee. It will be aotioed 
IJutt tbe Suotuationi ere Tory eondderable, but, on the 
’•bole, the remits agree with tboM already<oond in the 
bMUer experimenta H, therefore, this method for the 
estimation of nitric oxide is a sound one, the oonclusion 
must be drawn that only a small quantity of nitric oxide 
is present in the flue gases, and that a considerable pro- 
pmtion of the nitrous gases must be reduced to nitrogen. 
On the other band, as only four analyses were carried out 
at the lower temjierature, and these analyses sjtow con¬ 
siderable fluctuations, there is hardly sufiioient ground 
for stating that these analyses rejiresent the average 
oomposition of the flue gases. Hence, since the question 
of the presence or absence of nitric oxide depends really 
upon the diflferenoe between these analyses and the 
earlier ones, one cannot safely say that nitric oxide is 
not present. This question can, however, bo completely 
settled by carrying out a larger number of analyses at 
the lower temperature, and 1 hope to be able to do this 
during spring 190G. 

The results of this research may be summed up as 
follows:— 

(1) Onl^ very* small quantities of nitrogen peroxide 
and trioxide are reduced to nitrone oxide in the sulphuric 
acid chambers. 

(2) About 50 fter cent, of the total loss of nitre takes 
pl^ owing to incomplete absorption of the nitrogen 
trioxide and peroxide in the Oay-Lussao tower. 

In conclusion, I wish to express my thanks to Sir 
William Ramsay, Dr. Messel and Mr. k C. Thompson 
for the kind interest they have taken in these experi¬ 
ments, and for the valuable advice and help 1 have received 
from them. 


/llr. OgOAB Oraosaint said tihd wontd prubaUy 
efind that the measurements of the quantity of gases dew 
witb were not reliable. He came to this conohiitiou, not 
by aov tflsciepanoy, but by the close agreement betwaep 
the calculated quantity and that found. Anyone who had 
had to do with the meswurement cd gases, and eapeoially 
by means of an anemometer, knew that disorepanciaa 
must of necessity be very large. A rough montd oolenia- 
tion showed him that the quantity of gas was oaloulatad 
on the basis of 27 cb. ft. per second. Assuming the 
exhaust pipe to have a diameter of, say, 2 ft. 6 in., it would 
dvo a velocity of 54 ft. per second, which is extraordina^, 
A large quantity of the oxides of nitrogen came out of the 
lost chamber and passed to the Oay-Lussao tower for the 
purpose of being absorbed by means of sulphuric acid. 
A considerable portion of these gases was not absorbed 
in the tower, but passed out of the system; then the mere 
passage of air at the rate of 54 ft. per second, or even at 
1 ft. wr second, carry away some of the oxides of nitrogen 
which thereby become a meohanioal loss. This could 
easily be ascertained, and he would suggest that Mr. Inglia 
might direct his investigation in that Eoction. He oould 
examine the gases at the inlet to tho Qay-Lussao tower, 
and determine accurately the quantity of sulphuric acid 
that ran down, and the composition of the gases after they 
had passed the tower. He could thus find what loss there 
WM in the Oay.Lussao tower, and whether and how muoh 
of it was due to decomposition or to mechanical abstraction. 
Mr. Inglis had based all his caloulationa on a loss of 3 per 
cent, of nitre on the sulphur burned, and no doubt that 
was a very reasonable ailuwanoe in the system in question; 
but he might mention that this loss had been much reduced 
in other systems, and it was not uncommon to have it 
amount to only 1-8 per cent. 


Discussion. 

Tho CHAittMAN said the results obtained seemed to do 
away with many theories which hod been propounded. 
There was great reason to believe that the contention whicli 
Lunge hod long made as to the real cause of this loss was 
correct. This was h remarkable instance of the perfection 
to which a chemical process could bo brought, to some 
extent, in the dark. When tho diflic ulty of bringing tho 
enormous volumes of gas drawn from the chambers into 
contact with tho acid in the towers was borne in mind, it 
• was really marvellous that so very small a peroeutage as 
O-Ol per cent., which Mr. Inglis mentioned as constituting 
really the whole of the gas oorresponding to a loss of 3 i«r 
cent, of nitre, should be all that escaped. The author was 
to bo congratulated on the fact tliat ho had succeeded 
in accounting for about 60 per cent., and, in some cases, 
for as muoh as 70 per cent, of this loss. Tlioro was still, 
of course, an unresolved residue, and he hoped in the course 
of the further researches some light would be thrown on 
that matter. It struck him as remarkable in looking at 
Table H. in the paper, that there was such ajbigh percentage 
of carbon dioxide found. As the outflow of gases amounted 
roughly to 844 per cent, of the volume of the air entering 
the plant, it might be thought the carbonic acid would go 
up to about 4-7, whereas Mr. Inglia found it was 0'6 to 
7;flj in other words, very nearly 140 to 170 per cent, 
higher than it should be if it were merely to be accounted 
for by the reduction in the volume of the air due to loss of 
oxygen. He presumed there must be some reason for 
the excess of carbonic acid, possibly in the form of carlio- 
naoetnie matter which adhered to the ore, and was burnt 
wtth it,'Or it might arise from the oxidising action of tho 
acid qp the coke in the towers. 

^ WpulAM Ramsay said what Mr. Ingbs proposed 
would no doubt separate the nitric oxide from the nitrogen. 
After the mixture of gases was condensed the Uquid nitrogen 
existing at the temperature of —1»7“ had a very considor- 
4bie vapour preeaure, and with a good mercury pump that 
oould be removed, leaving the nitric oxide behind; it 
was simply like boiling away tho water from a salme 
Sdntion, and leaving the aait. 

Ite. Divxbs (the Presidmit} congratulated Mr. Inglis 
bn tiie iraportanoe Of fbe wothihfi was doing. The result 
jM it whs one of the gnatest miditioiis to the knowledge 
(d taip'i|iaoetaes (d tke lead ohamber. 


Mr. W. Pkakcb said there was a diflioulty in coming to 
any oonclusion about a gas that varied so enormously 
in quality. He oould quite understand that a number of 
the figures obtained were comparatively irreeonoilable, 
by reason of divergence in the constitution of tho gaa. 
Another point was the very large quantity of resulting 
sulphuric acid, which went into consumption direct from 
the chambers, without having passed down the towers; 
a good deal of nitre was absorbed by that acid, and was 
lost in tlie process of distribution for sale. There seemed 
no chance of escaping such a loss. Those were praotioal 
difficulties that presented themselves to the sulphurio 
acid manufacturer. 

Mr. J. K. H. Inglis, in r^ly, said the figures of carbon 
dioxide, referred to by the (Chairman, were quoted from a 
table which ho had not exhibited, bilt would appear with 
the paper, but be did not wish too much reliance to bo 
placed in them; they were the result of the first exjieri- 
ments, and the later quantities fomid were much more 
constant. One point he hod forgotten to mention with 
regard to sulphur dioxide. In the first experiments tho 
gases were washed with sulphuric acid before being taken 
mto the bulbs, and in that case he found a small quantity 
of sulphur dioxide amounting to about two parts per 10,000 
in the flue gases. In later experiments, however, as this 
washing meant the loss of the nitaogen oxides, ho decided 
that instead of passing it through sulphuric acid he would 
take the gas direct into the bulbs; thus any sulphur 
dioxide present was promptly attacked by the nitrogen 
peroxide end tetroxide. That was why the results given 
showed no sulphur dioxide. 

In reply to Mr. Guttmann, concerning the erriws in the 
measurement, based on the rate of flow of tho gas, he 
believed his figures were quite oorreot; they were obtained 
for him by Mr. E. C. Thompson, but, as amatt^ of faat,they 
did not very muoh affect the question, because tb^ did 
not come into tho calculation at all. The two figures he 
gave were those obtained by oaloulating the rate of flow 
from tho chamber, and tlie quantity actually fountL 
These experiments were only made in order to aoe wlmther 
it was possible to calculate the rate of flow at the end of 
the chambers from the reactions at the beginning, and 
tho agreement between the two seta ai rasulta—quite 
independent of their absolute value—proved that oonolo- 
sivdy. Ai(^ow, tiie error wu« only 2 or 3 per oant., and 
in this sort w work W per cent, was not axoraalve. Aa ta 
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i ktK <^ S p(>i^ Mttt. of oltn being n^br high, be oonld 
oolv «•▼ tfa& it WM » feiriy uenal figure in that nuUouler 
pUnt. & eome oaeea, the loee bed been reduced to about 
OTfrfifth of that, and he quite agfeed that 3 per cent, wa* 
higher than it need be, but the question arose, was it 
worth while to put up extra plant in order to recoTer that 
amount of nitre 1 He should endeavour to carry out some 
of the work Mr. Guttmann sugMsted on the gases before 
they passed through the Gay-Lussac tower; the chief 
dlfBcnlty was that the gas then contained a largo proper, 
tion of condensible gases, and, therefore, it was neoessarv 
to work with a small amount, or else with large tubes, which 
wo^d not get choked. He also intended to experiment 
on the composition of tlic chamber gases themselves. 


CABBUKETTED WATER GAS IN THE BUNSEN 
BURNER. 

BY MA8UMI CnlKAbUIOB. 

The defects of water gas as a fuel in the chcmioal 
laboratory were experimentally tested some time ago. 
in Kyoto, Japan, by H. Matsumoto and ttie author. 
The results were given in a paper read before the London 
Section of the Society of Chemical Industry, and printed 
in the Journal of the Sot'iety for lt)04 (poge .'K)). There 
being no coal gas available for the use of the Kyoto Uni¬ 
versity laboratories, a method of preparing earburettod 
water gas, much on the lines followed by Prof. V. C. 
Lewes, was devised by a committee appointed by the 
University, and including the author. In this process, 
heavy petroleum oils are mjected with steam into the 
water-gas generator filled with ignited coke. The gas 
produced is passed through a superheater, loosely packed 
with firo-bneks, and then through a scrubber, after 
which treatment and purification it enters the gas-holders. 
It is not now the purpose of the author to go into the 
details of this process, as worked out by the committee. 
His object is only to make known the behaviour of this 
gas when used as a laboratory fuel. 

The mean composition of the gas does not diner much 
from that of coal-gas j— 

Vols, per cent. 

Heavy hydrocarbons . 

Methane. 

Hydrogen .. oU' 

Carbon monoxide . 

Carbon dioxide. 


The oarbmrttid w la ha^ 
ibutning ooah gas to oomposit^ m 

dld^notwithstandtog the defoete to lto,e«>«yyi»i « ^ . j>t 
tot, Mid in consequence of the feet inet the lyyeyxKHOe 
pre^t to H made it posaible to let in,t^A theB^W 
tube, a enlBoient proportion of au wi^out eauMn* the fiaiM 
to descend the tube sa it would tl'ea do to the saae 
unenriohed water gsa former paper). ^ 

Si« of the Bunaen flame.—li wae pointed out to tw 
former paper how much greater a flow of gas waineewdte 
produce with non-oarburetted water goa the same af^ 
flame as that given by coal gas iq the Bunsw burner. T9 
the numbers there given can now be added t^t fw«ap. 
buretted gas. To get the usual flame, one about IS pm. 

Iona, the flow of gas per hour has to I)C in the case of— 

Litres. , 

Goal gas ...^ 

Water gas . , 

(kirburetted gas .. .. y 

Therefore, the triangular orifice of the ordinary Bumm 
burner for coal gas requires to be only slightly ento^n; 

I that is, in the proportion of 4 to 8, in order to got toe 
I same siied flame with the carburetted water ga^ 

Kffeela o/ the flame vpun laboratory vetia».-r~Joa cal- 
huretted gas has no action upon copper, ^attoum, or 
porcelain vesselfl, greater than tliat of coal gaa, A pcwo^ 
lain crucible pUced in the Bunsen flame only gets a dopteit 
of carbon on it wlien it is placed so low os to touch tM 
inner cone of the flame. Similarly, a platinum vessel plUy 
loses in weight ill the flame when k™t for a long 
touching the inner cone, or when the flame is surrouBdetl 

the. otr.—The products of the nearly finished 
combustion of the carburetted gas being, unlike th^ of 
plain water-gas. the same in composition as thote OTeow 
gas, the use of the gas in iiisuffioietitly veiititot^ toboth-, 
tones is not more injurious to liealtb than that of oosl gas. 

Disocssioh. • 

The Chaibman said he had used the appmtns, manu¬ 
factured by Muller, of Birmingham, m which elr ytM 
enriched by passing it through light hydrooarb^. in 
was at first rather diificult to manage on account of the 
i varying proportions of the amount of air to tlw Ulixtuiw 
I .„y.i... r.t the sbortnesa of the flame, but hotaW 


Oxygen . 
Nitrogen 


There have been, oocasioually, some wide deviations 
from the mean composition, one of which will he noticed 
in the next paragraph. Only a brief account of the 
behaviour of the carburetted water gas is necessary, 
because this hardly differs from that of coal gas to which 
it approximates in composition. 

Partial eombtislion of the gae .—The carburetted gas was 
tested to the same way as simple water gas itself had broi^ 
by the Smithells and Ingle’s apparatus, in order to find 
out what are the proTOrtions of the constituents <>i the 
paitiaHy-burnt gas. Two samples were examined in this 
s«y—one (o) which had very closely the mean com¬ 
position shown to the table, and another (4) which 
deviated largely from that in having about 20 vols. per 
cent, of carbon monoxide, and only 3 vols. pet cent, of 
heavy hydrocarbons. Side by side with the results 
obtained are placed those given uvtho former paper. 


Coal gas. 

(Bm. A ID() 


QnriwB diiBide..' 




Ind also Wausc of the shortness of the flame, but 
no trouble from attacks on platinum vessela, or anytbtog, 
of that kind. ^ 

Sir William Ramsay said his only exneriwioe <rf W*. 
use of small gaa plante was in India, wder* 
device was the introduction of oil gas, the mMbod MW 
in vogue being that of dropping the od ihto a 
retort. The difficulty was that the life of the 
not long, only six or eight months, and tpe foqbte .Of 
constant attendance; but in India, wh^ (MKM 
cheap, that gave little trouble. A boy looked 9tteg:% 
and regulated the dropping; the gas went into a BOMB 
gas-holder, and was thence distributed. 

Mr. T. C. Clotto said he had used Miiiler’a madhtoe^ 
28 Years in a large chemical laboratory incdoiwMfltlon 
with a metaUiirgioal establishment. This T i ia e h M 'W>a 
well worth ^n^ng to the notice of the Somety. hpoBWIia 
a number of the members were in places whw^«0W'B*a 
was not available. He had not found any oiwssww to, 
the working of the machine provided it wa s-.pitoedj»>a 
cool situation—the Iwst place was to an waMUteW 
room or cellar. One slight addition was, to 

extra small pipe should be brought to tiw laocptoflw 
from the air chamber, so that the final 
ffM imd ait could be mad© iu the laboi^tory itiflilf.Wfg*® 
of going down to the machine. The fJlLSSc 
slightly rich at the machine, and tb^ in to# ■ 
it^s a smaU araount of air was alkiwed to f ya 
Twiyiwg resenroir, from udihA the gas 
They had a machine 
lam^ ana had no 

1 Sj'f* 
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SIUSBRBAl) * SMlRT^BEMWaili OF NIIBOO0 ACID, 




iShd frequently bad oooaelon to uae» for labor** 
, pvpoaeB, ordinary oarbaretted water gae, now 
UiwT made in this country, for admixture with coal gas, 
ana tnere was no difficulty in the matter, although the 
percentage of carbon mcmoxide might rise much nigher 
than that giyen in the paper, sometimes amounting to 
82 m* 88 Mr cent. With regard to the as to the 

Interoonai gases, when the gas was burnt in a Smithells* 
•e|)arator, there was a valuable series of r^^earohes on 
this subject which had recently appeared in the Journal 
^ Gasbeleuchtung, 1905. 48. 1035; 1057; 1081 and 
*1107; and largely contirmed the figures given in the 
paper. 

Hr. W. F. Beid said be had found petroleum made a 
good subjstitute. In a private laboratory it was rarely 
worth while to put up an installation for water gas, but 
he found a blue petroleum flame would do most of the 
work be required. Tliere wore several lamps now in the 
market which would produce a perfectly blue, and, there¬ 
fore, SDiokeless flame. The one he moft used was the 
Frinms lamp, burning ordinary heavy petroleum oil. 
They might reebUeot that that was the lamp which 


THE REMOVAL OF NtTROUS AOID FROM CJON- 
eSNTBATED NTTEIC Am> SULPHUBJC AOD. • 

BV OSWALD SILBERBAD, FXT.D., AND BiBTBAH J. SlUSa!. 

It has been frequently observed that the removal of 
nitrous acid presents much greater diffloultiea in presenoe 
of concentrated acids than in dilute aqueous solution. 
The following experiments were carried out to determiiw to 
what extent the reaction betweei\ nitrous acid and aminea 
or amides occurs in concentrated acids, and to throw some 
light on the nature of the reactions which occur under 
such conditions. For the experiments, nitric acid con¬ 
taining a small percentage of nitrous acid was ta^n, 
either alone or in admixture with sulphuric acid. Vinous 
reagents, which are known to react raadilv with nitrous 
acid in aqueous solution, wore added in the form of powder 
to the conoentyated acid, and allowed to stand at orainary 
temperature. From time to time, the amount of nitrous 
acid present was determined by titration with potassium 
permanganate. 

The iollowing table shows the results of a number of 
such experiments:— 


Add. 


Vitrio add, sp. gt. 1*42 
„ 1>60 


Mixture erf :-~ 

Bulphwto add. Hj,S 04 . 6D>8 parti 
Kltrto add. HNO,. 87*2 ,, 

Water, 2‘8 


Mate of removal of nitroufi from nitric acid. 




Reairent. 


Urea 

Vrea 

Lead peroxide 
Hydrarine sulphate 
Oxamide 

Metbylamlne nitrate 
Aminoguanldine nitrate 


Urea 


Urea 

Lead peroxide 
Bydrailne sulphate 
Methylamlne nitrate 


Percentage of niWoos arid. 

0 hours. 

5 bouts. 

24 hoon. 

0‘075 

0-00 

0-00 

0<dl5 

0-48 

0-52 

0*915 

0-70 

0-87 

0-915 

0-84 

0-17 

0-915 

0-90 

0-17 

0-990 

0-90 

0-98 

0-990 

0-70 

0-98 

0-081 

0-076 

0-078 

0-817 

0-292 

0-298 

0-817 

0-201 

0-292 

0-817 

0-098 

0-084 

0-347 

0-842 

0-840 


.Xuiaen used on his Arctic travels. The lamp gave no 
trouble, and a crucible could be got nearly white hot I 

with it I 

Mr. OsoAB Gttttmann sent a sketch of an apparatus i 
which he has used in laboratories for more than w years. ' 
It consists of three cylinders, made of lead or iron. 
Cylinder A serves as a regulator for the air. This can be | 
ettber compressed air or produced by a gas-holder. The 
air arrives through the tube a and is used through the | 
tube b. A small dead-weight safety valve c insures that ' 


The addition of hydrazine sulphate was aooonu)anied 
by explosions, a smell of azoamide being observed; the 
formation of azoamide is evidently to m traoed to the 
action of the nitrous acid upon the hydrazine, in presenoe 
of strong acids. 

It. is seen tliat, with the exception of hydrazine sulphate, 
the reagents are very inert towards nitrous acid in presenoe 
of concentrated nitric acid, although they react readily 
in dilate solution. It appears that the reaction takes 
place between the nitrous acid And the ions formed by 





the pressure of air. entering through the gas producers, 
has always the same p^ure. Th^ can m one or two 
gas producers B B, wnioh an oonstructed in exactly the 
aame war as the cylinder A, with the exception that, 
ioitead of the safety valve, the/ have a cap for filling in 
gasoHiie. Tbe‘Cylinders oan be emptied by means of the 
tap d. 1%la apparatus has alsris^ given oomptete satis- 


the salt of the amine or amide, and it not due to the salt 
itself. 

The observation of Franchimont (Beo. irav. 

18 ^, 8 , 96 ; 181^ 8, 219) that urea iil^te deeWposea 
with evolutioB of oarboa dioxide and nitroos oxidOf wn« 
oonfirmed in the present work. AhalyMS of the 'gum'.. 
evolved gave the following nsulta ^ 























ISHMISOlir-' 


00,. N,. ^.O so, I 0,. 

Snm nitric uldq^.gr. 1-42 44-8 M-O — o-s — 

_ « V. l-SO S9-0 8«-» 18-8 _ _ 

Imi « mixture of 
■i nlMc and •oipliiiriG 

Mtd,. — 34-7 S7<4 2<-4 — — 

Ammonium salts were found in the residual aoids, 

from which it appears that the primary notion of the nitric 
acid is to hydrolyse the urea, forming ammonium nitrate, 
which is then dehydrated to nitrous oxide. 

Our thanks are duo to the Explosives Committee for 
permission to publish these nwiilts. 
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Meeting held at MantheMer on Friday, January Bth, 1006. 
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IRONMOULDING OF CLOTH IN THE LOOM. 

BY WILUAM TBOMSOH, r.Il.8.E., F.t.C. 

The manufacturer, and more especially those engaged 
in the production of heavUy sixed grey cloths, find from 
time to time that, on leaving the warp in the loom over- 
mght, the re<'de become rusted, and on commencing 
to weave in the moroing a rust or iron-mould band of 
urom S to 0 in. wide is formed across each piece of cloth. 
Many reasons have been given as to the cause of the 
rusting. Most commonly it has been attributed to 
the employment of excessive quantities of salts in 
the sixe, such as magnesium or zinc chlorides. These 
ml^ht have some action, but the constituent of the size 
which would be most likely to cause rusting of the reeds, 
is a substance frequently found in solutions of zinc chloride 
employed for sizing purposes, viz., chlorates existing as 
potassium or sodium chlorate. (Sec Lunge, this .1., 1885, 
32j) 

Zinc chloride' is prepared chiefly from zinc ashes, the 
refuse from galvanising works; this refuse contains 
ammomum chloride, metallic iron and iron oxide, zinc 
o*ido. These ashes are dissolved in hydro- 
^oric acid forming zinc chloride and ferrous chloride. 
When nearly all the acid is neutralised, to remove the 
ItM requires its oxidation to the ferric state. For 
tto purpose I (as the deviser of the first process for 
the manufacture of zinc chloride from this refuse) 
mplqyed a solution of bleaching powder. It had this 
m^vantage, however, that a combination took place 
OMwem the nitrogen of the ammonium chloride present, 
Wu tM ohlorine of the bleaching powder forming, pre. 
iwmbly, nitromn trichloride, vdiicli exploded ^th a 
mles of somewhat alarming detonations which, however, 
wn MO damage. This was overcome by employing 
■ooium or potnasium chlorate, and these are most com- 
^nlv u^ at the present time. Unfortunatolv, the 
ijacmted quantity of chlorate is not sufficient to oxidise 
present in the zinc chloride solution; in 
torrous salt can exist in presence of an excess of 
jaarato even to hot solutions of tlie zinc chloride, and 
t u imly after the chlorate has been added in considerable 
S?!? ct oxidised. Most of 

solutions of qommerce contain quantities 
PotB^oro chloratoa varying from 0*1 to 
M *?**** mat the steel nada 

toiBe;4n cwrtaet with tltenp . 


with Mhieh they nmidn in oontaotC^' 
and pore magnerium or calcium ehloridet,'whieb W 
nsuaUy contained in heavily sized warps, have UtHa 
oxidising action on the iron of the ree^ and trarpe* 
conWn% these pure salts, even in largo qnan«ty, will lA 
produce iron-moulding of the warp or the cloth. 

It becomes, therefore, important to find some ageift to ' 
oxidise the iron in zino chloride solutions, which will 
remain in it afterwards and injuriously afl^t the .caqda. 
Bleaching powder when so employed does not rust 
reeds, wnilst it has the additional advantage that thn.' 

I lime combines with any sulphuric aoid wluoh may ha 
present as sulphates forming calcium sulphate, wldoh 
becomes largely precipitated srith the ferric oxiM aftwr 
neutralisiiig. A good plan for oxidising the hm Jn the 
zinc chloride solutions is to add to the hot sffiutibn 
tlie quantity of mangsnese dioxide (jweferaMy that 
contained in Weldon mud) required to oxidise we frail 
raesent. The manganese dissolves, and is afterwaidi 
found in the zino chloride solution, but it does not prcKfuna 
rusting of the reeds, and does not injurKrasly aSMt the 
mIout of the cloth in the small proportions preoHih. 
Fotassium or sodium manganato or permanganate may ba 
UMd, as these substances need not be in excess to comjneto 
the oxidation of the iron. Chromic acid or potassinni 
bichromate may^lso be uaed, the reduced ohronilum being 
removed with the iron. From an economical point W 
view, it might be well to oxidise most of the iron praseot 
with sodium chlorate, and complete the oxidation by maiwa 
of ohromio aoid, potassium bichromate or mongantw 
dioxide. 

Sodium peroxide acts very efficiently as an oxidisSag 
agent, and the oaustio soda formed partially neutrabsaa 
the liquor, and thus aids in the precipitation of the 
iron peroxide, whilst the resulting zino chloride eola¬ 
tion does not oxidise the reeds. Hydrogen peroxida 
acts very well as an oxidising agent, an^ any exoesa srooH 
doubtless be removed on dicing the wbtp, but if a traoa 
of this substance be left in the liquor it produces rnstlag ■ 
of the reeds almost immediately. 

The following table shows the quantities of the dtSacaat 
oxidising agents required to oxidise 1 lb. of ferrous into 
ferric oxide in fractions of 1 lb. , . 

Manganese dioxide. O-SM 

Bleaching powder (36% avail. Cl.) .. 0-140 

Sodium chlorate. 0-848 

Potsminiu chlorate . 0-888 

Chromic acid. 0-468 

Sodium bichromate. 0-006 

. Potassium permanganate . 0-438 

Sodium peroxide .. 0*841 ' ■ ' ' 

Hydrogen jKroxIde (eontalnlng 8-04% ' iV 

HiO,). 0-880 . 

I made a number of exiwriments by putting bnitt&ia 
needles^ on rloth and on blotting paper soiuted wfiffi 
tbe variouB substance;;, and obaerving how rapidly’rnstbtg - 
took place. Chloratea In a neutral soluti^ cUd teOa 
produce rusting, but when the solution oontainsd a tnrao 
of acetic aoid, rusting took nlaoe rapidly, and as site neailiy 
always contains free aoid, it may be tMcen that to* 
condiiloiis necessary for the rusting ot the reeds alwan 
exist in the wMp if chlorates be present in toe size. , 

The following table shows toe influence of diSetOtll 
substances in jirodnoing rusting of tbe reeds, (ulO 
experimepte were continued for dShours in solutions ma4b 
acid to litmus paper with acetic acid. 

Pare sine chloride. didnotrasi' ' 

„ magnesium eliiorlde... „ 

., ammonliim chloride (sstniated solution) .4 luaia4s' 

„ •; „*«llum chlorate (satorated salationl. to ; ■ 

Solutloa eg Mnc chloride oontshiliia 1 per cent, ci 

SSS* hst.eoatote^ 6-86 pet cent, of sodlam dhtatete ^, 


dldaotnpjk,;,,' 


IHtte^eot^itng 1 per cent, sodium toloMte, tut 
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Klnc chloride. 

44*68 ' 

44*84 

flfto oxide. 

0*88 ' 

1-48 

jlmmonfam chl<»lde . 

2*06 i 

absent 

Soffinm Milphate . 

1*27 i 

trace 

Sodium chlorate. 

0'28 ' 

0-8X 

Water .;. 

51*80 1 

58*26 


100-00 

100*00 

Speclflo gravity at 60* F. 

aqnal to degree*, Twaddell .... 

.. 1*5205 

1*5800 

106*8 

106-0 


In cunolnaion, 1 have to thank my aasistant^ Mr. Charles 
Morman Bxley, for the ability and care ho has shown in 
carrying out tliia investigation. 

Discussion. 

Mr. F. A. EnltBN said he had a ease which somewhat 
resembled the oxidation of iron on cloth. He was given 
some bronze printing on calico to investigate, which had 
entirely turnoa green, and he found that this bronze had 
been printed on with the help of gum arabic. The calico 
contained a small amount of zinc chloride, and he presumed 
the oxidation was brought about by the free acids always 
present in gum arabic and which produced a chemical 
aorion when the cloth had t>oen kept in a damp place. Ho 
might add that cloth kept in a dry place was not so 
afifeoted. 

Dr. R. S. Hutton did not think Mr. Thomson had in¬ 
cluded anotlier class of zinc chloride solution, viz., that pro¬ 
duced by electrical means, although a considerable amount 
came from this source as well as from other sources. He 
presumed that no such difficulties were met with where 
so oxidising agents were employed for the e(^raiion of 
hron as happened in the process to which he (Dr. Hutton) 
-had nfnrred. 

Borne time ago ho had a number of complaints of 
oU stains on white cloth, which, on investigation, were 
attributed to some trace of iron in the oil used for the 
Boaohinery. but they had never assumed that the stains 
were due to the chemical action to which Mr. Thomson 
bad referred. In cloths with an alkaline tendency this 
action did not take place. 

3ir. E. A. Fasnacht said in a recent paper by Prof. 
Dunstan and others on “ The Rusting of Iron (J.C.6., 
Oct., 1906; this J., 1005, 1235), it was shown that in 
sdl probability hydrogen peroxide was produced, although 
they were not able to detect it. Prof. Dunstan considered 
that chromic acid prevented the foimation of rust, and 
that it did so by decomposing the hydrogen peroxide. 

It was somewhat remarkable that chromic acid prevented 
the rusting of iron and that chlorates did not. 

Mr. W. H. CoLZMAN thought the paper showed tliat 
chemical manufacturt'rs should leave no deleterious 
Ittatten behind in their products which might cause 
tubsequemt ti'ouble to the users. He considered that ' 
blowi^ with air alone was one of the most difficult means j 
of oxidwing iron compounds. ! 

Thomson, in reply, said the bronze powder i 
r efet rodt/to by Mr. Ermen hardly came under the same 
categ<»y as iro&mould. The powder would become green 
■ad oXhUm by moisture alone, aided perhaps by a little 
free add in tne gum. Dr. Hutton referred to zinc from | 
other sources. As a matter of fact the chief source of the ! 
2 ^c chloride was &om zinc ashes. A small quantity was, ’ 
hbweyar, produced by eleotrioal means which was very j 
good for sizing purposes, and there was also a certain ! 
quantity produora from spelter which was free from am- | 
monium chloride, but that did not remove the difficulty, ! 
at iron must still be aeparated the zinc ohlorido | 
•olntion by some oxidisi^ i^nt. Oil stains on cloth 
we oatried by meta^o Ira present in ^ oils from 
the mipMhiaery, iHiibh wai Hable to form rnst if the cloth 
’wewhihaoampecmdlribnteiemetiine. TheprSbence 
Of oOcaU preratea rustiag, ra aedtaoe of aoid would aid 


oxiddrion. With regard to the hydrogen perokSde theory; 
chromic acid, which Prof. Dunstan tnoi^^t deeompoied 
hydrogen peroxide and thus prevented rmt^, probably 
formed a veiy thin film of magnetic iron oxide on the 
iron. He haa fotmd that a thin coating the magnetic 
oxide had been formed on iron which had been p^ted 
with red lead. This coating waa equivalent to “ Bamng/* 
preventing the iron from rusting easily after removing the 
paint; cTiromio acid would probably have the same 
effect. 


A RE-DKTEHMIXATION OF THE OONSTAXTS OF 
CAHNAUBA WAX. 

BY LIONJ5L QUy BADCUPFE. 

A sample of Cear^ wax melting at 84" C., was used for 
the experiments, and also a ^cached sample, which 
melted at 61® C. The figures recorded for the acid value 
vary from 4 to 8. and O. Eichhorn (Zeits. anal. 
Chom., 1900, 39, 640—646; this J., 1901, 74) states that 
by diaaoii'ing 3 grms. of the wax in 120 c.o. of boiling amyl 
alcohol he obtaiued an acid value of 9*71. A repetition 
of the above method gave for the Oeari wax 0, and for 
the bleached sample 0*56. The saponification values 
stated by various observers vary from 79 to 95, A senes 
of experiments were made in order to ascertain which 
method gave the maximum value, and it was found that 
by treating 5 grms. of the wax with 60 c.c. of amyl alcohol 
and 50 c.c. ot ordinary alcoholic potash (60 grras. to the 
litre) and boiling for six hom-s, the figure 88*3 was obtained, 
the bleached sample giving 33 to 34. The iorline value 
by Wij’s method was, after 24 hours, 13*17 i>er bent. 

The values ubtaibed on one and the same sample 
of Camauba wax arc:— 


Melting point (in capillary tube) .. 84® C. 

Acid value 2*9 

BapoTufication value .88*3 

Ester value.86*4 

Iodine value .. .. .. .. 13*17 


I have pleasure in expressing my thank** to Messrs. E. 
Barber and W. 11. Maadooks for their assistance in the 
above work. 


New York Section. 

Meeting held at Chemist' Obib on Friday, Novendut 
•2m, 1906. 
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THE (JRADING AND USE OF GLUES AND 
GELATINE. 

BY JEROME AI.EXA1IDEB. 

In this paper it ie desired, firstly; to describe a eonneoted 
series o{ selected tests whioh may be run eoasecuttvely 
and us^ as a basis of grading; secondly, to define 
standards for use in these tests; and, thiraly, to give 
some praotioal hints on the proper selection and use of 
glues and gelatines. For couTenienoe, the product wilK,. 
be referred to as “glue,” gelatines bring regarded as 
very clean or high grade glues, and the suiuestion of 
Bideal, followed by Watson and others, wiU also be 
observed, spelling the name of the conAneroial arriole 
gelatine, and that of the chemically pnrified substance 
gelatin. 

Before describing the tests, it is necessary to consider 
the cUfferent kiiuis of i^ns met witii in comtaBcoe. JH. 
Watson, in an exoelvsnt article on “ Glne soul Glue 
Testing ” (Uito J.. 190*,«, U89), hat i^ren a clnsrifleatiim 
of gtaes. hsMd peetty qpon tb* of the ttrir matoM 
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ueed, and on the way in which the rune *’ or 

auooewire boilings are combined; bnt» as lie remarks, 

“ this grouping does not by any means exhaust the 
TariaUona in these producta.’* 1 think that a more 
thorough understanding of the differonoes in glues may 
he obtained if wo consider, first, the various raw materiais 
or glue stook; second, the treatment of tUd glue stock 
before boiling; and, third, the separation or blending 
of the vorious “ nms.’* ^J’ho chief sources of glue are | 
bones aiid trimming, cuttings and fleshings from hidfs \ 
and skins. Sinews, feet, tails, snouts, ears and born ' 
pith are also largely used. The various parts from | 
cattle, calf, goat, sheep, pig, horse and rabbit all yield ' 
characteristic glues having peculiar properties. The 
liquid glues obtained from the heads, hones and skins 
of fish form a tilass of their own, and are not here eon* i 
sidered. 

The trealimmt of the stock dc|K‘nd« ii|K>n the technique I 
of the particular factory, and the use for which the i 
finished glue intended. Jn some factories bones are ! 
boiled without Civen washing; in others, most of the 
tm^ase is steameil out or rc'moved by volatile solvents. ; 
'I’he clearest and best bone glur's are obtained by leaching ^ 
the hones with dilute acid which dissolves out tlie lime 
salts and leaves the gelatinous matters. Such crushed 
leached bone is sold as a glue stock under the name of 
osseine. Hide pieces, sinews, osseine and leached honi 
pith are limed until projierly “ plump ” ; the subsequent 
treatment before boiling varii's, iKung usually regarded > 
as a trade secret. 

One e\tra<!tiou of the stock does not exhaust all the ! 


will permit the efflux of hot water from the glue bath in 
I exactly 15 seconds. After each determination, the pipetHi 
is waahed with hot water, and care must be taken tnat no 
I partially ovapoi«ted glue or idime clogs the outlet. While 
j running, the •pipette may be kept in a specially con- 
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glue in it, so it is necessary fo make a number of con¬ 
secutive exlrt^ctions or “runs,” ns tliey are railed. The 
condition of the sUx^k. the teinp(*ratiirc and time of boiling, 
and the apjiaratus employed are the main factors con¬ 
trolling the proportion of glue in each run. Sometimes 
as many as ten or fifteen runs arc taken from the same 
kettle of stock, and these runs may ho iiniNhed alone, or 
blended with each other or with runs from other kettles 
containingi|)erhaps dilTenuit kinds of stis'k. It will be 
readily soon that the kinds oi glue are practically un¬ 
limited in number, as indeed the grt^at variation in apjiear- 
ance would seem to indicate. But in glue, above all 
things, apjxiaranecs are very deceptive. Kven after a 
manufacturer bus hnished his glue, he is obliged to test 
it in order to establish the grade of his finished product. 

'I'o the chemist or analyst, glue presents itself in the 
form of sheets, flakes, nodules, small grains or powder, 
varying in colour from black to white and aj^shades of 
browTi and yellow. It may be clear, cloudy or opaque. 
How shall a value ho assigned to each glue ? Purely 
chemical tests, as at jiresent known, arc for the most part 
of little value. The determination of wat<'r is without 
much practical aignificance, for all desired is that the glue 
be commercially “dry.” The prcwncc of any consider¬ 
able amount of phosphates in tlic ash is supposed to 
indicate that the glue was made from bone stock. 

Numerous artiaes have appeared from time to lime 
in the journals and in technical books, describing methods 
and instruments for tesUng glue, and wliile many of these 
nre good as tar as they go, the writer has as yet swn none 
that may be regarded as complete. What is most striking 
ia the lack of glue standards or units of measurement. 

Thin blown glasses about H—H*,! cm. high and 5*5 cm. 
in diameter are convement for U’sts. grins, of each 
duo to be tested is broken into sinall pieces and soaked in 
Too c.c. of watei' until softened (overnight if possible); 
and at the same time a number of standard glues, described 
later on, are treated in like manner. All the glasses are 
at the same time placed in a water-bath, heated to 80® C., 
and stirred until a perfect solution is olitained. Moi’e or less 
than 25 grins. jK*r 100 c.c. can be iiseii as long as the stan¬ 
dards and unloiown glues are all treated alike. The reaction 
is determined with litmus paixir. In caeca whore tho 
degree of acidity or alkalinity is desired, a separate 
titration is made. 

Viaeosiiy or running test .—Keeping the temperature 
uniform, the viscosity is determined by runnirm the hot 
solution from a pipette, noting the time of efflux by a 
stop-watch. The relative viscosities are thus fixed in 
seconds. We use a pipette of 45 c.c. capacity, which. 


structed thermostat. More complicated viscosimeters, 

, as Kngler’s or the Rldcabyiotte instrument, iViay, of course, 

, bo used. 

i Care must bo taken make two pipettes that will 
{ give concordant results, 'rhe siae and shape of the outlet, 

I and tho Icngtli and diameter of tho offluent tube aro the 
! chief factors controlling the time of delivery. I have 
I tried motal tips, but find them unsatisfactory, for it is 
; not easy to duplicafo them exactly, or to make a good 
; connection with tho glass. • 

Tho pjpotto that was finally adopfed as standard has 
^ the following dimensions ;— 

C’aiHWitv . 45 C.c. of water at 80® C. 

I luUmal (iiaiueter of offluent tul>e.. 0 mm. 

blxternal diameter of offluent tube ft mm. 

Ixuigth over all of effluent tube .. 7 cm. 

Smallest diameter of outlet (about) i‘6 mm. 

Outride diameter of bulb . 3 cm. 

Length of bulb . 9*5 c.m. 

Length of ujqxT tube . 22 cm. 

I'lic efflux hole wa.-4 made b^v cutting tho offluent tube 
square across, and holding it vertically in a Bqnsen 
fiamo with constant rotation. As the gloss softens, the 
hole gradually draws together, and after a few trials 
can ho brought to tho desirotl size. It is desirable to have r 
the lower graduation Tioiut just where the effluent tube 
joins tho bulb, for otnerwise in glues of high visccMity 
there is much uiicirtainty caused by dribbling of the last 
few droiwj. ■' 

The most convoniont thermostat is a simple water-bath. 
The projecting offluent tiil.ie is protected by a mica 
cylinder through which the end point is observed. When 
the thunnostat is used a small piece of rubber tubing 
controlled by a pinch cock is slipped over the upper rad 
of tho piiiotte, or a glass stopcock mav bo fused on. 

The oa<niT of the hot solution is then noted, 4nd the 
glue raUid as sweet or “ oil.” ilecompasition is readily 
detected, although it is often masked by phenol or ethereal 
oils. Besides, the smell gives somo indication of the 
stock from which the glue was made. 

Grease. —The glue solution is iminted on a {riooa 
of white paper with a little aniline or dry colour, aaa 
spots of “ eyes ” appear roughly proportionate to 
amount of grease present. 

F'oam is determined by agitating the solution with « 
rod or meobauioal amtator. An egg beater serves very 
well like grease, u>am is estimated on a oomparativei 
basis. 
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jComparotive «e(.—The clues are then taken from the 
bath, allowed to cool, and the comparative set or speed 
with which the jellies harden is noticed. 

Jelly Hrenglh or “ test .'*—When thh jellies have reached 
the room teniTOraturo, the jelly strength W “ test ” is 
determined. For speed and perha^ also accuracy, I 

r fer the “ finger test," and grade the jolJiescomparalively 
pressure witli the finger tijM), the unknown clues natur¬ 
ally grouping IhemselveM ns stronger or weaker in jelly 
than the several slandardn. Not withstanding tlie }>er8onal 
equation, exj)ert operators obtain much more uniform 
results in this way than are given by the various incchanicnl 
devices. A H|)e«’ial instrument for the determination of 
jellv strength will he referrerl to later. 

Melting 'point .—The melting point of th(« jelly as dew* 
oribed by R. Kissling (Chem. Zeitiiug, IfiOl. 26. ; 

see this J., 1901, 21. fiflO) is also of considerahU' value, 
for, generally speaking, it is proportionate to the jelly 
strength. It may be dotermined by the siuiple apparatus 
described by N. Chorcheffsky (Chem. Zeitung, 1901. 26. 
413 ; see this J., 1901, 25. 731). 

Strictly speaking, a glue jelly has no absolute molt¬ 
ing point, for it softens up gradually and shows no sharp 
line of demarcation between solid and liquid. 1 have 
tried to determine the melting point by filling a small 
test tube and observing the temiK^rature at which shot 
of the size known as B.B. would sink, but the rcsultw 
were vory uncertain and then only comparative. Perhaps, 
the best way is to put the tost glasses haoh into the water 
bath, and gradually raiHt> the lemperatim', noting com¬ 
paratively how tlu^ jellies melt. 

Binding nr adhesive strength .—For this there is no one 
test that ean have a general apjtlieation; tlii' glue must 
b© tried under actual working conditions. It stands to 
reason that if a glue is to lxi used to hold clay to 
it is of small interest what its binding strength is on 
mahogany, maj»le or ]K>rcelaiii blocks. Very often, in 
fact, a glue that will size paper |M)rfectly will not make a 
joint. 

Keeping properties.^ 'Die glasses are then allowed to 
stand uncovered at room temiKirature for several days 
to oboorve the relative keejung qualities of the jellies. 
If the keeping projierty under s|S}cial conditions is desired, 
these conditions arc simulated. 

Btandards.-^The choice of standards is a very iniporlant 
matter, for once they are taken all unknown glues are 
measured by them. Few juiblishcd results of glue tests 
can lie used for comparison, because seldom, if evei-, 
have any two investigators worked on the sanu' 
glue or glues, which have been described sometimes by 
their cost, aometimes by the stock from which they were 
mamifacturod. and u]>ou which only mrtial deternuna- 
tions were made, 'i'hat definite standards w’ill simplify 
and harmonise the grayling of glue is self-evident. 

Wo arbitrarily fix Ifi nearly equidistant grades and 
assign to them values running from lO to Itii), allowing 
^10 point* between each grade. 


solutions containing 25 grms. of standard glue to 100 c.e. 
of water. For the si^iidard visoosltiea 1 have taken 
the average of numerous laboratory tests; and inasmuch 
as standards of the same jelly strength are apt ^ vary 
somewhat in vbcosity, I have indicated what, according 
to my eiroerjence. are the reasonable limits of such varia¬ 
tions. (Jw table.) 


and dealeia. 

The following determinations were made to estalflisb 
such definite figures on our standards as will enable any¬ 
one to pick out glues of the same characteristics, so that 
we may all speak in the same language as it wore. 

The higher standards from 60 and upwards, are neutral 
liido glues, clear, clean, well made, free from any odour 
of decomposition, and practioally free from foam and 
^ose. For the lower standard^ bone glues were chosen, 
Mcause most low test glues are bone ^ues and, fnrtlier- 
more, low test hide gines iwuaUy show abnormal visoosities. 

The viveosittes were taken a* above described, with 


a 

Viscusltles 
{In sees.) 

i 

Allowable ' 

relljr strength 

Jelly strength 

Standard 

at 80’ C. 

variation of j 

(In OSS.) at 
10* C. 

(ingrnis.) at 
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26-100. 
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70 
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4196 
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4620 
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23 
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5448 

110 

24 
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6067 
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6691 
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26 

+» 

258 * 

7314 

140 

28 

+ 6 

- 

— 

150 

34 

^8 


— 

160 

40 

+ 12 

— 
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Ki<) 

80—1 3/H ! 

IWt 1 

70-1 l/‘2 i 

140 

o/ii i 

130—A extra 

50—1 ,3/4 1 

120—1 extra 

40-1 7/8 i 

110—1 

:«)- 2 

100-1 X 1 

i 20 ; 

90-1 1/4 i 

1 10 : 

oeite these grades I have set the corn'sponding j 
Ipiig ago establinhiMl by Peter C'lKqKu-, which are ! 


To determine standard jelly strength the “ shot ” test 
was fouiul uiiroliahle, and a sjiceial instrument was 
devised. It consists of a brass cylindrical vessel sup¬ 
ported like a gas lank by four vertical rods, (gainst which 
ft slides with almost ^ri<‘tionlesB roller bearings. This 
brass cup is allowed to rest on a truncated cone of jelly of 
definite size, composition, and Uimperature ; and sliot 
are giadiially poured into the cup until a definite expression 
of the jelly is observed. Beneath the cup are two vertical 
adjustable brass npriglits 3*5 mn. high, connected with 
an electric Iwll circuit; so tliat when the cup reaches their 
level, it completes the circuit and the bell rings. 

The weight of the brass cup plus the weight of the 
added shot gives a figure which expresses the jelly strength. 

The jellies were oast in brass cups 0 cm. high, 6‘6 cm. 
in diameter at the open top. and 5 cm. at the bottom, 
which is closed with a tight fitting external friction cap. 
The jellies are removed by dipping the cups for an instant lu 
hot water, taking care that no material loss resulte. The 
liberated truncated cones should be 4*5 cm. high, the 
cups being filled only to that level. They are placed in 
n thermostat until they reach the required temperature, 
W C. 

In order that the various standards may be used for 
cross reference. 1 am now preparing a table which will 
define the jelly strength of each staiuiard in terra* of every 
other standard. For instance, standard 99 mad<^ up 22 
grins, to 100 c.c. water has the same jelly strength as 
standard 80 made up 26 grins, to 100 c.c. In this way 
it may be possible to do away with a multiplicity of 
standards j at any rate the table will still further define 
the standards. 

Discussion of results. —Now, supposing that we have 
run a careful t^t, and have a series of accurately deter¬ 
mined figures, w’hat do they mean ? Bo they express 
numericauy tho value of the glue for any work ? Most 
assuredly not. E. G. Clayton (this J., 1902, 21, 
670), a^r carefully comparing many of the methods used 
and the resulting figui^ says: In conclusion, the 
observations seem to show that whilst it would be rash 
to form a judgment on glue from a single test, the evidences 
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aSoried by a number may be irreeiatible. The experta’ 
surest system appears to be, not to rely on single Sort 
out tests of general quality, but to employ a number 
of methods, including any having especial bearing on the 
nrapei tive or present uses of the glue, and then to base 
his conolusiomt on a consideration of aU the results 
together." 

The truth of the matter is that the figures have a 
partial value and then only to a glue expert, P'or 
ms^oc, as a general rule hide glues have a highe? vis¬ 
cosity and inaKc lietfer wood joints than bone glues • 
yet some bone glues, notwithstanding their lower viscosity’ 
make magnificent joints, surpaasing most hide glues.’ 

J he only test that can be accepted as conclusive is a 
practical trial of the glue under actual workmg con¬ 
ditions, which vary in each case. 

Use —Glue is used for a multitude of puriaises. Each 
line of work has its ajxu ial requirements, and years of ex- 
penencB are necessary to pick out the right glue for the 
work. 1 rouble may be caused by a glue that is too strong 
as well as by one that is too weak. Altlioughin using glue 
the most important thing is the selection of the right glue 
for the work, much depends upon its proper preparation 
and application. If anything that is glued up comes 
apart, the immediate verdict is “bail glue,'’ which is 
often unjustifiable, for poor juilgment or uiisk'Uful work¬ 
manship may he responsible. 

Many users cling with blind prejudice to some brand they 
have confidence in. and pay, consequently, prices far abouo 
the market. This state of iniiid is easily imdetstood, 
tor they have often been deceived by imsernpiilous or 
Ignorant dealers who sell glue on its appearance only; 
and, furthermore, a small amount of glue may enter 
into the make-up of a large value of finished product, 
causing heavy loss if deficient. It makes no dinerence 
per sr whether a glue is cut in thin or thick sheots. or 
ground or pulverised. Nevertheless some users will pav 
e.xtra prices for glues cut in special shapes, 
be K'”*’ for use the following points should 

1. Use definite weights of glue and water. Glue is 
sold by the pound and should he used by the pound. 

.1. boak the glue in cold water until it has thoroughly 
softened. Ground glue softens more quickly than sheet or 
Hake glue, and is therefore preferable, other things being 
equal. .1. Melt in a water or steam bath, and keep at as low 
a tcmiHTatiire ns is consistent with the work. Prolonged 
heating injures glue, so that it is advisable to heat up 
successive small lots of the soaked up maU-rial, rather 
thim have a large lot reniniu heated for a long time. 

4. Make goml evaporation from the glue-pot by the addi¬ 
tion of water if necessary, fl. Use cTean utensils. G. Fit 
tlio stength of the solution to the work—don’t use the 
glue too thick or too thin. 7. If surfaces arc to be 
joined, have them dry and warm, if possible, and atuilv 
pressure‘until the glue has sufficiently '’sot.” ' 

Glues for Iiarticular jiurjioacs should be chosen as 
follows :— 

H ood /oiiUs. —Most preferable are hide glues from 
70 up. Lower test hide glues may give troulde. Bliile 
some bone glues answer admirably, in general they 
should be avoided. The pieces to lie joined should lie 
tliOToughly fitted, dry, and of seasoned wood. 

■ Kraeer*.—Most advantageous is a bone and hide, or 
bone and sinew mixture, testing between grad is 50 and 70. 
Higher test glues are apt tq set too quicklv. Pure hide or 
smew glue is lietter. but more expensive,‘while, for cheap 
large surfai e work, bone glue may be used. If worked on 
^ vmieenng machine, freedom from foam is essential. 

-'iijtag.—As moat sizing is done with special machinery,' 
™ch case must be considered individuallv. Generally a 
free flowing glue, free from foam, is required. If used to 
siirtMe iiajier. grease is undesirable, as is any marked 
acidity or alkalinity which might turn the shade of the 
colours with which the size is mixed. 

Pajuir boxes.—For “setting up,’’ quick setting hide 
glura, grades lO to HO are beat. For “ covering," lower 
twt is necessary to prevent the glue setting too quickly ; 

*0 to are mos! desirife. bf 
coum, to the relatively higher test glues more water can be 
added; qpusequently they go further, and it is only a 


matlsz, of proportion between strength and cost to deter¬ 
mine the value. 

L^/xr gdods and bdiing .—.Here the main points are 
flexibility, tenacity, and resistance to moisture. Nothing 
under grade 100 should bo used, and higher test goods 
are to be recommended, because they ore leas sensible 

moisture, and interpos i less mass between tb© surfaces 
joined. Fish glue, once largely used, is in disfavout; 
being too hygroscopic. Most leathar belt manufaotuiew 
make their own special “ cement," using high grade glue or 
gelatine os a base, and mixing it with glyoerin and other 
ingredients. 

Bookbinding .—For rounding and backing, hido glue# 
testing between grades 80 and 100 serve very well. U 
brittle low test or hone glues are used, the books are apt 
to crack down the back. Where simple pasting worlt 
is to be done, any sweet low-grade glue will answer. 

In all oases especial machinery requires glue suited to its 
particular requirements. 

GrfaJiac.—Only high testing glues, grade 100 or over, 
made from selected mean stock should be sold as gelatine 
to be used for food purposes. Nevartholess, nioe looking 
glues of dubious origin, os long as thqy will pass muster, 
are often palmed off upon the unsuspeoting purchaser. 
For photographic uses there are many special requirements 
which the aelatiiic must answer; and work on these, 
together with some investigations on the ohemioal natora 
of glues and wlatins is now being conducted in the 
laborotory of the National Glue and Gelatine Works, 
where the work described in this paper has been done. 
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THE CUBAN SUGAR INDUSTRY. ' ' 
BX W. B. Honifl, PH.D. 

The relative importance of Cuba os a sngar-produoing 
country may be seen from the fact that of & 12,000,^ 
long tons of raw sugar produced annually in the world, 
Cuba fumislios about 1,000,000 tons. Excepting the 
small amount used on the island for local consumption the 
total product is shiptied to the United States reveries. 

This constitutes about 40 jier cent, of the sugar eon- 
Humed in this country, the total U.8. supply coming last 
year as follows :— , 

„ „ , Tons. 

From Cuba. 1,101,611 

„ Foreigii I'uuntrics . 438.383 

„ Hawaii, Porto Rico, Philippines .. 516,068 

domestic canc. aiw ano 

.. ,. beet .■.I 220I722 

'i'otol . 2,682,216 

Tlic sugar cane was early brought to the West Indies 
by the Spfttiiardfi, and it soon became an important oro{i» 
flourifliiiug phcnoinonally in the fertile soil and hot. damp 
atmosphere of these tropical ialands, la Cuba the sugar 
crop amoimts in value to some 75,000,000 doli., and cra- 
stitu^s by far the lariat part of the total exjxirts, 

Prior to the late Cuban insurrection, in 1895. the 
croTO had amounted to a million tons, but during 1896 and 
1897 it dropped to a little over one-fifth of thS amount^ ■ 
and remained at only about one-third of a TuOlmp 
several years, omng to the widespread devastation of oaue* 
noluB and destruction of factones during the period of 
hostilities between tho Spaniards and the Cubftns. But 
since the war the rehabilitation of the sugar industry has 
continuous and rapid. Cuba is about 700 miles loiua 
by ^ miles wide on the average, and consists piincipatty 
of limestone formation with some hills and mmintains 
of older ^ological periods occurring at both ends and in the 
centre of the island. The jarineij^ cane belt is the com¬ 
batively level strip of eountry extending almost roiod 
the island near the coast. The sugar laii£ are oommimW 
known as of tho red and the black varmries. ’Hie 
are derived from highly ferruginous limestone and eon* 
stitute the best sugar lands in Cuba. While ttw soil .It 
very stioky heavy when wet, it is extrem^ OKrfioiw 
to water, drains well, and is easily worki^ «dum ruAhmMw 
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drenched by rain. The block land oocwrs largely in tho j on land owned by the factory usually have a five ot ten 
hiUy parts, where it is undorioid by white calcareous sub* year contract. 

foil* and in tho level districts, where it is underlaid by & j The cane is out by hand with hroad-bloded moohettas 
yellow or bi'own clay subsoil. The block land is heavier j (v cutlasses, strip|ledof all leaves and tops, out into pieces 
and more tenacious than tho red, loses water very slowly, j about 3 long, ond thrown into piles, whouoe it is 
and until it is fairly well dried is diflieult to work. | picked up and oarei^liy packed into ox carta, which 

The rainy season extends from June to December. Tho i transport it directly to the mill or else to the railroad, 
manufacture of sugar is restricted to the dry season, whore it is loaded upon the cars either by hand or by 
extending from December to Juno, for during the wet mot^uieal hoists which raise the entire oaHload at once, 
weather the cane cannot be handled from the fields in the It is well known that canc once cut will deteriorate if 


ox carts used. ! 

Usually cane is planted in bills 3 ft. apart in rows ft. 
apart. Of late the system of Dr. Zayas, in whirh the hills | 
are planted 9 ft. by 12 ft. apart, has Imv?!! strongly advo¬ 
cated as affording means of cultivutitig by machines . 
drawn by animals and yielding a greater number of suc¬ 
cessive crops of richer <!ane. it is apt to yield less than . 
the ordinary method during tho first year, and, as yet, there 
have not teen <‘nough data collected to show conclusive , 
results. 

Ten aiieccssivo crops {'un common!) he hRrveHte<l m as 
many years from one planting, although m some coh(*s 
many more can l)e*had. The yield gradually diminishes, 
though the juice increasoK m density and m ]>mity os the 

r lanls grow older in years. 'J'he average yi(‘ld is prolmhly 
5 to 20 tons of eami j»oi* acre, though it may run up to i 
four times this amount. When the land Ix’coirieH ex¬ 
hausted the custom is to let it lie for some }iears, using it 
for pasture land, (bily alxiut one-fiftli of the arable land , 
is under cane cultivation, and intensive methods of agn- ' 
culture are little known. Some. e.\|KTiments with fer¬ 
tilisers have Ix'cn eonducUxl with results indicating 
auccesH when the price of sugar is not abnormally low. 
On some estates it is eiistomary to spread the filter |>h ms 
cakes and the bagassi* ash upon the fields, whili- in other 
places these are wasl^il. 

In some experiments in Matanzas Province the yuld of i 
canc was iiuxeased from 28*73 tons pex aero to 4lA)8 toius 
by the UNO of about 200 lb. sulphate of potash and 400 lb. of 
acid phosphate on plots of an acre, wliile the furtlu i 
addition of 2000 lb. of slaked lime to the alurve brouglit 
the yield up to 40*94 tons ptx acre. 

The principal varieties of earn* grown are the erystoliim, 
blanca. and a reil or purple-striijcd variety. Cuban cane 
does not suffer so nuieli fron^ the ravages of rliseuse and the 
attacks of insect ami parasitic eneimcH as t.lie cam* does m 
some other countries. But great Ioshck of r-am* are sus¬ 
tained annually through destructive fires which often 
sweep through scores of aci'cs liefore they can lx* checked. 
As a precautionary meoaure against the spri ad of lire, if is 
customary to leave lanes about 30 ft. wide unplontcd 
between the rows at riistauees of about UKi yarrls, aiul 
broader avenues at right angles to these luneH'and about 
twice as far ujmrt. Tlie latter are eoiumoiily planted in 
rows of plantain trees, which serve the double pur)»ow of 
affording protection against the spread of fire and a very 
acceptable article of food in their fruit. As the cane 
ripens the leaves dry up and fall into a fhickly-tangh'd ! 
and very inflammable muss which is almost impaaMiblc. 

A fire once started in this, whcthi*r by design or by i hanci^ 
apork, sprawls rapidly, and in a‘high wind such as 
frequently prevails, swoops along with fearful rapidity. 
Strangely enough, tho eaiie itself survives the lire pretty 
well, being protected by its very tough siliceous rmd and 
its abundant internal juice. But burnt cane must be cut. 
transported and crushed within four days or it will ferment. 
Sbonld it be rained upon it will doUxiorate Hoou<*r. Kugar 
made from it is usually dark and loss desirable for refining. 
So disaatxoua ie a cane fire apt to bo that its infcnlional 
malicious setting has at times been treated as a capital 
offence. 

In Cuba tho factories usually obtain their supply of cane 
in part or altogether from farmers who raise it on their i 
own land or on land belonging to tho factory. These 
colonos,” or manageni of cane colonies, contract witli 
the factory to furnish cane to bo paid for in Oft'* raw 
sugar, varying in amount from about 4 per cent, to (i| per 
cent of the weight of the cane as delivered to the mill. 
When cash is paid, it is still On the same basis, and the cash 
value of the sugar is estimated from the average daily 
quotations in the Havana market. Cohmos o|ierating 


allowed to remain long on the ground. In order to asoer* 
tain the rate of deterioration, 1 mode a scries of analyses 
on cane exposed to the weather during six days. I cut 
15 canes as nearly alike as jHissible ami crushed five in ft 
handmill at once, alter having divided them into thirds 
of equal length, marked bottom, middle and top. The 
other 10 eanes constituted the sample whose deterioration 
upon standing was to l>e noted. I cut one-sixth off 
the bottom of each, pressed them, and analystnl the com¬ 
posite juice. Next (lay I took the next sixth off, and so 
continued for six doy.s. There was a natural deterioration, 
ns I took sam])los nearer to the top each day, but there 
was a further falling off in test due to deterioration of the 
juice itself with time, and this latter (san lx* arrived at by 
(‘(>m|>aring,\vith the other figiircH as a guide. 

'Phe five ean(“s first testcMl :— 


r 

Brix. 

Sucrose. 

Purity. 

Glucose. 

Bottom third . 

18-86 

16-05 

80-00 

0-37 

Middle . 

Top . 

1N-9& 

16-60 

87-59 

0-62 

17-65 

14-20 

80-47 

1-27 

The 19 cancH exposed to wcath(*r 

i Brix. ! Sucrose. 

I’urity, 

Glucose. 

Bottom sixth, fresh. 

IMO 

10-07 

88-86 

0-62 

Next sixth, day old ... 

18-76 

16-40 

87-48 

0-76 

2 days' old .. 

18-70 

15-03 

85-20 

0-»:i 

.,3 ..... 

18-50 

15-62 

84-46 

0-06 

M ..4 ..... 

17-85 

14-85 

80-42 

1-29 

Top ,. 6 

17-00 

11-86 

60-77 

2-26 


A careful study of the above will show that the 
deterioration in jmrity during the first day is about 0*25 
per cent. ; in the next two days, about 1*75 cent ; 
and, in the next two days, about 4 jXT cent. It has been 
suggested that this rate of dfdorioration may be partly 
due to the relatively rapid deterioration in the freshly- 
exiiosed ends pr<‘sentHd by each day’s cutting. 

The ox carls (jarry from about two to live tons of cane, 
and the railroad cars employed hold from 10 to 15 tuns. 

Many estates rely wholly u}K)n the publiq railway 
service, while others supplement this with standard or 
narrow-gauge tracks, cars and locomotives of their own 
for operation within tlie confines of the estaU*. 

About oue-twentioth of the area of (‘uba is under canc 
cultivation, which is said to be about one-fifth of the area 
on which canc could be suitably grown. The paucity of 

n uilation has Im^cu tho limiting fa(*lorin sugar production. 

list Ixffon* the war there were about 180 factories. 
manufacturing raw sugar, while in 1897 there were only 
77 operating, the number rising lost year to 177, making 
on the aiferage ix^r factor}' about 46,tHX) bags of 325 Ib.of 
sugar each. 

! Many of thi* factories which wi'i e more or Ic.ss demolished 
! during the late war have Ixxm rebuilt, while others have 
remained in an abandoned condition. Meanwhile a new 
era has begun, with the advent of largo amounts of 
American capital, in the building of new factories, some 
of which exrotd any of the old ones in magnitude. But 
most striking of all tho advance's made are the improve* 
ments in scientific operation of the plants and the great 
attention paid to chemical control. 

Cuban su^r factories are, as a rule, well equipped with 
modem machinery. Tho old muscovado sugar, boiled 
in open kettles and drained by long standing, is practically 
obsolete ; while a high grade of oentrifugal sugar, polaris¬ 
ing about 95*5 lo 96*0 is the almost univertial product 
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of (he factories, equipped with modem sugar machinery 
&t>m Franco, Germany, Bn^and and the United States. 

The march of improvement in sugar machinery is rapid 
and continuous, the efforts of the administrators of estates 
to |»rf6ot their plants are imflagging, and everybody on 
the island seems keen to leam of anv advance an^ to apply 
it to his needs. The pride of excefling runs high, and on 
every hand one finds estates famed for and prioing thein< 
selves upon some point of transoendont superiarity. 
One claims the finest milling department, another the broad* 
est acreage of cane, a thiid the most economical arrange* 
mont of working parts, wliile the strife to produce the 
greatest output in bags of sugar and the highest yield of 
sugar from caiio are never-ending. A number of the 
factories an; veritable show places, and not a few of the 
owners’ rcsidonueH are little short of palatial. 

From the time when the cessation of the rainy season 
iwrmits the <.iitting and hauling of cane, aud the mills 
begin to grind, work is continuous day and night, with the 
excejition of Sundays, until the rams come again late in 
the spring. The men work in alternate shifts of six hours 
each, the heat remlenng a longer period less satisfactory. 

Cane arriving at the factory by cart or railroad is un¬ 
loaded ujH)n the eaiic earner either by bond or meciiani- 
< ally by a cane hoist lifting live or six tons at a time. Cliains 
iJi wire rojies ort‘ pushed under the load of <‘aue Ix’tween 
transverse slats on the platform of the car or cart, (he ends 
attached to the support above, and the load lifted Ixubly 
into the air, transported Ut a suitable hopiior alxive the 
carrier, and there drop|K*d by the pull ot a triggiT. Jn 
some cas<‘8, the cam' is gradually discharged from the 
hoj)fie.r upon th<* comer by mcHns ot a revolving drum or 
trav<‘lling apron provider.! with strong horjk-likr* twth; 
111 other <;ases. the hopjx'r is built at the tiottoni of a trough 
Oft. or 7 ft. wid»‘ alamt half as deep, and leading upat an 
augl^ to tho cnisiuu . In the bottom of this trough is the 
earrier, an endless apron of wooden or metal slats or ]>latr's. 
or ill the laU'r modtds of sleep aaeeiit a link IWt conveyor 
id great strength provided with strong steel teeth iH ui. 
long, curving slightly forward to elevate tlie heavy tangled 
mass of eaiie which falls upon it. The mass of cones in a 
rough lay(»r, 12 in. or 18 in. d(;ep, falls precipitously over the 
upper apex of the carrier into a hopper-like rweptaole. 
winch feeds it into the pixdiminary crusher, consisting of 
tw o enormously strong horizontal steel rtols provided with 


between the two lower it a curved plate, called Hm 
traeh turner, which prevente the bagasse from passiag 
down between the lower rolls, but feeito it across into tS 
space between the upper and the second lower roil. Ozte 
w two other similar sets of rolls ^follow, set with succes¬ 
sively decreasing apertures between rolls so as to exert 
even greater pressure on tho more and more exhausted 
bagasse. These mills are preferably provided with 
hydraulic pressure pistons, either pressing directly down¬ 
ward upon the upper roll or horizontally against the lower 
roll at the outgoing side. From 300 to 420 tons pressure 
or more can thus be exerted. It is usual to have the 
highest pressure uixm the last mill and to oiwrate this by 
a separate engim?. 

It is of great advantage to macerate tho bagasse issuing 
from the first and second mills bv sprinkling water upon 
it. This is very rapidly absorbed, and diluting the Juioe 
remaining in the cane, permits of a greater extraction of 
sugar at tho next compression. The hotter the macera¬ 
tion wat<*r tho more rapid is its diffusion, but if it is 
very hot it causes the roll journals to become overheated, 
ror this reason, cool or tepid water is generally used. 
Some ioIIb are made with hollow Hhaitg whioh permit, of 
cooling hy means of cold water. The amount of water of 
maecration added thus at the uiills usually raries from 
3 to 8 per cent, of the weight of the cane,’being limited 
by the e.\pcnse of its subsequent evaporation. Thi* 
leaves in tl), bagasse about 7 to II jwr cent, of sucrose, 
equal to from ‘2 2ji jkt cent, of sugar on tho weight of 
cane. In Hawaii, whore 2U, 3i) or even 40 per cent, of 
water of maceration is added in two or throe mstalmeitte, 
the extraction of sugar is much more thorough, only 4-6 
jH'i' cent, of sugar being left in tho bagasse, equsi to 1 per 
cent, on the weight ol cane. A crusher and three triple 
mills will extract about 72 lb. of juice from 100 lb. of 
cane, when no maceration water is added, the crusher 
and iirsl mill extracting 45 lb., the second mill 20 lb., 
and the third mill 7 lb. approximately. The juioo first 
extracted comes from tho soft interior, and ha* a higher 
density and purity than that which is extracted ty the 
Biibsequont milling under higher pressure. The second 
and third mills extract a greater relative quantity of juice 
from the rind, and it bB8 a darker colour as well as lower 
denBity and purity. The following dcteriDlnalions wew 
made on juice from the different inilfo in different factories t 


riantatioD. 

1 Crusbor aud tint mill. 

f 


Brix. 

Pol. 

i Purity. 

1—1»04 . 

18«11 ' 

1 16-0 

88-34 

1—1905 . 

17«63 1 

I 15-64 1 

88-70 

2—1904 . 

20-1 

! 18-3 1 

91-04 

2—1906 . 

10*76 1 

16-9 

8&-& 

a— 1908 . 

20*00 

18-19 

00-97 

3—1906 . 

18-70 ! 

10-76 

80-60 

4—1906 (no cnisher) . 

' 17-4 ; 

15-6] 

89-18 

6—1906 (no crusher) . 

19-16 

17-09 

89-12 


interlocking ritieoB to grip, crush and tear the canc. Tlio 
Krajewski crusher, with zigzag serrated corniffationH, 
appears to give the best resnltB. Um; Marshall,with altcmat- 
ing plain rings and rings of iuterlockinc teeth, also gives very 
good results, although it apiiears to allow of more slipping 
than the other. These rolls are usually 30 in. to 34 m. in 
diameter and C ft. or 7 ft. long. They are set on imth or two 
apart, and can separate still farther by j)uBhiag back 
against very heavy spiral steel springs. * The crusher is 
^norally driven by a separate engine and exerts a tremen- 
uous pressure upon the incoming cane. Nearly holt tho 
juice of the cane is extracted here, and the cane," torn opon 
and often out into short lengths, passes by a travclfmg 
conveyor to the first mill proper, which consista of three 
rolls set closely toother, tlie lower two in the same 
horizontal plane and tho upper one centrally above the 
other two, and so plac^ as to leave an apwrtmre of about 
2 in. between the upper roll and tho lower roll on the enter¬ 
ing Bide and 1 in. between the upper roll and the lower roll 
where the crushed cane or bagasse passes ont. Imnte* 

«oiately beneath the upper roll, and oridging the space 



Second mlli 

1 Third mlU. 


Brix. 

Pol. 

Purity. 1 Brix. 

Pol. 

_ 

Purity. 

17-16 

16-2 

88-62 16*66 

18-0 

•' ' 

88*66 

16-95 

14-60 

86-51 16-40 

18-7 

88*66 

19-06 

16-4 

86-04 18-68 

16-8 

84*67 

19-06 

16-05 

84-2 18-5 

16-£ 

8£*18 

18-86 

16-49 

87-46 18-68 

16-10 

86*21 

18*66 

16-09 

86-21 17-26 

14-68 

86*09 

16-6 

18-88 

85-07 — 



18-01 

16-11 

83-0 17-98 

14*98 

88^ 


The greatest economy of evaporation is reached when 
double or triple maeferation is practised, but with only a 
single apjilication of water. The water is always apjmed 
beforo the final crushing, but the diluted juioe thus 
obtained may be carried back and used for macerating 
before the second mill. Or the thin runnings ^om 
presses may be used in tho same way. This system j hM 
found its highest development in Egypt, w^re riie |uioe 
is carried back twice, and where two-thirds of tho extracted 
juice ia taken from tbo crusher, the rest from the first 

When the utmost pressure is applied at the last 
they emit a groaning or singing tone, and the bagasse, 
heated considerably by this enormous compression, fiwues 
like a mat of shavings and contains from 48 to 63 per oont, 
of moisture. It is conveyed in this condition by travdltng 
slats through long shallow wooden troughs to the frunabea, 
where it is burnt upon special ^ates, and, under suiti^e 
conditions, constitutes tbe sole fuel required to the pU&t. 

The combined juice from the crushw and ail the 
flows through a finely perforated brass straining pl«te 
into a small receiving tank, and is pumped into the 
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tuilm, where milk of lime is added to it immediately to 
neutvalise aeiditv and to precipitate those impu^ties 
which form insoluble lime salts. Some mix powdered 
burnt lime with a pailful of juice and add this to the 
mneral znaes, but tbe use of milk of lime kept constantly at 
12^ at 16° B. is greatly to be preferred. The amount of Time 
required to give the best results is an unsettled matter, 
some adding enough to produce a neutral or slightly 
alkaline reaction to .litmus, others carrying it further, 
to alkalinity to phenolphthalein. In my experience, the 
lime continues to give a precipitate after mere neutrality 
to litmus has been reached, ana to obtain a bright and clear 
defecated juice, it is necessary to add lime up to a point 
somewhere between noutrality to litmus and neutrality 
to phenolphthalein. in juice from cane of several years 
growth from lands long under ciillivation and having a 
purity of 90,1 found that lime added to cover 20 jwr cent, 
of this range was suilicient, while in a juice of 80 purity, 
obtained from new cane on v irgin soil it was necessary to 
oover the full range to get tlie best results. I doubt 
whether it is ever necessary to add more lime than to reach 
neutrality to phenol]ihthalein, to olfect a good clarifica¬ 
tion, while for other reasona an excess is objectionable. 
Liming tanks almost always serve as measuring tanks also, 
the juice over-flowing through an overflow pipe or marking 
its height by some float device. In the older establiNh- 
ments, it is <‘usfomary to heat the limed juice in the same 
tanks as hmed and measured in. bv means of steam- 
jacketed bottoms or closed steam culls. In this case, a 
portion of the precipitate of lime salts, albuminous and 
pectinnus matter, &c.. falls to the bottom, and |»art rtts^s 
to form a heavy blanket scum f>n top. The heating 
continues until this blanket cracks, at about 190' F., 
after which a )ieriod of subsidence is allowed and then the 
clear juice is suit/ably drawn off. In some of the new«T 
plants, the .Doming system of superheat defei'atioii, so 
widely employed in Ixiuisiana, is ust^d. In this, the hmeil 
juice is heated to 130" or 140" F. under juessure, cooled 
again, and then passed through continuous settling 
tankstof 5000 galls. (Opacity, liaving an inWrual conical 
diaphragm to direct the curi’oiit of juice, and an inverted 
ounical attorn to collect the {irocipitate. If the current 
flows alowly (5 ft. an hour), and the mud is removed from 
the bottom frequently (15 minutes), a pretty clear juice 
can be bad, but it seldom is so bright as that obtained by 
open defecation. The slight turbidity can be removed, 
however, by filtration through Danck or gravity filters. 

This aystem effects no materially liotter precipitation 
of impurities than the ordinary process, as shown by a 
sot of experiments in which some limed juice with a 
purity of 834i5 showed a purity of K453 after being 
heatM to boiling in an o))oii vessel and filtering, as against 
84*62 after being heatfHl in the Deming to 240*^ and 
filtered. Phnsen-deerligs has arrived at a similar con- 
elusion from experiments in Java. Still, the apparatus 
is economical to operate and has a very great cajmeity. 
Probably better results in settling could be had if the 
tanks were used as intermittent instead of continuous 
aettlera. 

In all the roodim factories filter presses are now used for 
treating precipitates and scums. This muddy mass is 
diluted with tank washings in stxibial blowujis, ratlior 
heavily limed and heated to near the boiling iKunt. After 
iwttling the clear liquor is withdrawn ancl the muddy 
bottoms pumped through filter presses, having iron 
frames and jute or cotton cloths. It is difficult to wash 
the sugar out of the cake with either water or steam, and 
the best way to reduce the sugar is to dilute the scums 
aufficientiy before filtering, 'Hio press cake is a good 
fertiliser, but in many cases it is thrown away. It 
contains 00 per cent, of water end from 0 to 12 per cent, 
of sugar. 

The clarified juice is always concentrated in a multiple 
effect evaporator from about 9® or 10*^ B. up to 20® or 30° 1)., 
before being taken into the vacuum pan. The usual 
multiple effect for concentration in vacuo is a standard 
triple effect of one type or another. In the lower })art of 
these upright cylindrical vessels are a large number of 
vortical tubes of about 1 in. diameter, and S ft. to 6 ft. long, 
their ends expanded into tube sheeU. The space among 
the pipes and between the tube sheets eonstitutes the 


steam heating chamber, while the iuioe, admitted to the 
lower part of the effect rises throu^ the tubes, is rapidly 
boiled and its vapour passes into the steam chamber 
of the second effect. The vapour arising from the boiling 
juice in the second effect is led into the st^m chambw 
of the third effect. The vapour space of the third effect 
is connected with a vacuum pump maintaining in the 
third effect a vacuum of 20 ins. or 27 ins., as represented 
by too gauge. In this effect the juice is densest and the 
temperature of the heatii^ steam the lowest, neceMitating 
this high vacuum to ef^t evaporation. The vacuum 
in the second and first effects stands at about 10 and 6 
respectively. The steam chamber of the first effect 
receives exhaust steam at a pressure of 10 or 5 lb., or 
less. The juice valves are carefully set, so as to allow 
the juice to pass gradually from one effwt to another, 
while a pump removes the water of condensation from 
the steam chambers through suitable traps. Various 
other types of multiple effect evaporators are also in use, 
among them the Lillie evaporator, m which film eva(K>ra- 
tion is effiict-ed. Here the juice is evenly distributed 
over a great number of 3 in. horizontal pijies internally 
heated by steam. As the juic'e trickles down over these 
tubes in thin films evaporation is very rapid. The vapour 
from the juice evaporated in the first effect^ l»ecomes the 
heating metliiim for the second, and ho on. The juice is 
passed continuously from one effect to the other by 
means of centrifugal pumfw <lriven by Wesfiiighouse 
engines having a H|)ced of about 300 revolutions jier minute. 
Instead of a vacuum ]>iirn|) a Bulkley condenser is used 
working on the same principle as the Korting injector 
or the ISprengel air ])uinp. Tlic I.iHip evaporator requires 
great <'arc and must hv reversed frequently to prevent 
incrustation of the tubes. 

A common fault in Cuba is the failure to carry this 
preliminary concentration far enough. The U'st density 
to concentrate to is 30“ or 32° B., anything less than this 
throwing uiincoessary work upon the vacuum pans, 
which nupiiro nearly three times as much heat to evaporate 
a ix)un<l of wati'r as the trijile effect uses. 

The usual vacuum pan m use is an iron pan of u|iright 
cylindrical shRiM\ fittod with about six or eight copper 
steam coils varying from 3 ins. to 5 ins. m diameter 
placed one above the other in the bottom part of the pan. 
It is usually arranged so that the lower coils can receive 
live Btoam, and the upper coils cither live or exhaust 
steam. Some of the newer pans are of copper, and 12 ft. 
or 13 ft. in diameter, while the older ones are usually 
smalior, 8 ft. to 10 ft. being common. Vapours from the 
vacuum pan arc condcnaca in a water spray condenser, 
usually connected with a dry vacuum pump, and a Torri¬ 
cellian water column. Frequently a central condenser 
serves for several iwns. thi account of the relatively 
low position ot the ]mii8 in most Cuban factories it is 
common to build the condenser high in the air, outside, 
with the va|>our, water and va<‘uiim pipes all leading up 
to it, while the barometrical water column pipe drops 
from it to a water overflow tank below. Water is so 
scarce in the island t hat it is usually necessary to use the 
condensing water over and over. This necessitates the 
repeated cooling of the water as it flows from the con¬ 
denser, which is effected by discharging it upon the top 
of the cooling tower, a succession of slat floors placed 
one above the other at the distance of 3 ft. or 4 ft. The 
water is so broken into spray that evaporation cools it 
down to about 90® or 96'^ F., at which temperature it 
is used again. 

The methods of ** boiling sugar,** as it is called, or 
extracting all the sugar possible from the juice are ver^ 
numerous, for nearly every factory has its own modi¬ 
fications, introtluced on account of the exigencies of 
apparatus, juice, and so forth. The most direct way, 
and one followed in some places, is to boil the thickens 
juice or “ mellMlura ” to grain in the vacuum pan, dis¬ 
charge the thick massecuite into iron sugar wagons 
holding about 20 ob. ft. each, allow it to stand about a 
day until it has cooled to about 106® or 110®F., and purging 
it in centrifugals to obtain a first or centrifugal sugar 
polarising about 96, and a first molasses with a purity of 
about 58 to 60. Tide first molasses is then boiled by 
itself to string proof, that is, until it is very thick, but * 
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iroe from erFstoli and of «ioh oonaitttenoy that it can be 
pulled out into a string between the ftngere. Hiis stands 
about a week in wagons to orystallise as it ooola, and is 
purged in conMurals, yielding a second or molasses 
sugar and a residual molasses having a purity usually of 

40 to 46. However, it is found more advantageous to 
benn boiling a pan of second sugar with thick juice and 
to build thus a grain in the pan, on which the first molasses, 
which is subsequently taken in, will deposit a good portion 
of iU sugar so that one more thoro\igh!y exhausts the 
molasses. This massecuito requires a shorter time, about 
three days, for cooling and crystallisation in the sugar 
■wagons. Instead of starting the second sugar with 
thickened juice, some prefer to hold hack a small part of 

41 panful of first masseouite on which to build with first 
molasses, for in the masseouite the grain is already formed. 
■Some factories, too, boil an intermediate grade" of sugar 
by starting with about half a charge of thick juice or 
first masseouite, and finishing with first molasscp, washing 
the resultant sugar with a little water in the centrifugals 
to raise it to 90 polarisation. 

The progressive factories art' provided with ci ystallisors 
for receiving the masM'Ouite directly from the vacuum 
■pan. Masseouite is frequently force<i from j>an to crys- 
talliser througli an B in. to 12 in. pipe by compressed air. 
The Westinghousft air coinpresser is very gfsKl for this 
urpose. The crystallisors are merely great tanks usually 
uilt in the sha{>e of a horizontal cylinder H ft. in diainnUtr 
by *20 ft. to ‘28 ft. long, and provided with an internal longi¬ 
tudinal shaft on which slowly revolves a helical stirrer 
which keeps tlie stiff mass in motion, affonling better 
conta<d between tlie sugar erystals already fornuHl and 
the iiiokwules of sugar held dissolved in the mother 
liquor. 'Hiis “crystallisation in motion” as it Is called, 
is a marked advance upon the older process of allowing 
'Crystalhsation to continue in wagons. J}eald(>s the better 
contact the cooling is more rapid, and this may be still 
further hastened by pro|>or water-jacketing or by exhaust¬ 
ing the hot vajK>ur either with a blower or by a vacuum 
pump. 

First magmas are ]>urgcd within a day after being 
boiled, m some <5ascs almost iiuniediatoly, for if it is t-o b<^ 
purged hot the magma can. be boiled very dry, so as to 
contain only S per cent, of waUu. Second magmas 
usually crystallise well in three rlays in crystallisers, and 
it is jmssiblc by means of them Uj «*.xliaust the molasst's 
.more thoroughly than by quiet crystallisation, as sliown 
by the low jiunty of such nisiduaririolosses. 

The centrifugals used for purging the sugar crystals 
■from the mother liquor are of the Weston or ol the 
Hopworth tyj>e. in the older factories 30 ins. in diameter, 
in the newer 40 ins. Most of the machines are Isilt driven, 
but the water dnvo U used in a few factories. The latter 
is more delicate in its acljusiment and apparently more 
•difficult to keep up t<i the desirable speed of 800 "revolu¬ 
tions jier minute, but i(> dispenses with much driving 
gear, and is very simple to ojwrate. Some electric, 
directly driven centrifugals an? also in use. 

From the centrifugals the sugar drops through-hoppers 
•directly into bags usually holding 325 lbs.', is accurately 
ina<le up to this figure, and the bag sewn up, numbered, 
branded with the name of the estate, and shipped or 
stored for shipment. 

Following are a few analyses of typical Cuban raw 
sugars:— 


* Orada. 

Pol. 

Ash. 

Water. 

Glucose. 

Organic. 

OestrUttgal. 

07‘00 

0*92 

1*40 

0*52 

. o^vo 


94>30 

0*63 

1*01 

1*T4 

2*32 


B4>&0 

0*61 

1*21 

1*79 

1*89 


95*10 

0*67 

1*87 

1*16 

1*71 


04-50 

0*60 

1*53 

1*47 

1*90 

XoliUM ..!!!! 

86*10 

0*67 

0*78 

1*36 

1*24 

«9*10 

2*21 

2*78 

2*82 

8*69 

.. 

89*80 

1*40 

2*87 

2*08 

S*85 


lAfge quantities of sugar ai*e stored in the principal 
Cuban ^rts for shipment after the su^u: crop is past, 
and sucii sugars are apt to ferment, causing a loss of 


m 


wveral de^^rses in polarisation. Such a case is well 
illustrated in the foliofring ansJyses of raw sugars received 
at a refinery here through the year from a single estate 
and all of the same polarisation (within a tenth of two) 
originally:— 



Jan. 

1906. 

! Feb. 

1 1905. 

Hf. 

1905. 

Aus. 

1906. 

Z>eo. 

1906. 

Pol. 

96*80 

96*40 

96*10 

96*80 

08*60 

Ash . 

0*46 

0*64 

0*56 

0*60 

0*61 

W»ter. 

1*02 

Ml 

1*21 

MO 

1*27 

Glucose . 

1*11 

0*76 

0*91 

1*44 

2*98 

Organic. 

1*12 

1*19 

1*22 

1*66 

i-n 

-- - - 

— 

-‘ , 

— 

— 

_ 


The residual molasses is often sold to local distillers 
for about two or three cents a gallon; a little is burned 
on the bagasse and more is run out into streams, or even 
spread upon the land. Very little is exjiorted. Fol¬ 
lowing are a few analyaes * 


Samples 

a 

t » 

1 • 

1 

I 

Analysis 
of Mfa. 

Per cent 

Pol. (direct) 

1 86*8 

28*60 ^ 

31*80 

1 Fe * jU, 0.8S 

1 Ck S-MI 

„ Clerget. 

1 40*86 

36*40 V 

' 81*96 

Mg 

0*66 

by inversion ... 

1 — 

$6*72 


K 

28*84 

Sawyer’s method 

“* 

27*60 

— 1 

Na 

iSO* 

2*96 

9*86 

Ash . 

6*96 

— 

16*64 

Cl 

10*82 

Water ...’. 

26*27 

20*84 

18*92 

PO* 

6*06 

Glucose . 

16*70 


1 13*33 

BlOs 

8*21 

Organic. 

11*22 


20*26 

Undete 

CO, 

H,0 

rndned 

24*18 

0*79 

3*28 

10^ 


A useful by-product Iibh been developed of late in the 
form of a cattle food called “ Molassccuite ” formed by 
drying anti shredding bagasse and then mixing it with as 
much thick molasses as it will hold. Such a product, 
upon analysis, showed the following composition 



Per cent. 







Organic nou*sugar. 


„ insoluble . 



100*00 


Some efforts have been made also to utilise the fibre of 
bagasse for paper making, but this lias not yet been 
adopted in Cuba. 

As the idea of scientiiio control of the manufacturing 
operations gains ground in Cuba, the chemist is coming 
to the front, and the sutierintendenoe and managenumt 
of the factory is entrusted to him rather than to the chief 
sugar boiler, as formerly. The modem chemical superin¬ 
tendent, through continuous systematic samples prompUy 
analysed, and through constantly kept records in every 
department of the work, is able to see the correlation of 
its |>arts far more clearly than before. 

> uture advance in this great industry will depend upon 
the close adherence to scientific Tuoth(mS4>f invesrigation 
and control, and judging from the progress that has bemi 
made thus far. it is easy to iHsliove that Cuba will always 
hold lior place as one of the foremost sugar producers of 
the world. 
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Obituary* 


HERMANN JOHANN PHILIPP KPKENGEL, 
Ph-D., F.R.S. 

Hermann J. V. Sprengol was i)oni in 1H34, at 
Sohillerslagc, near llaiiover, and was ©diirat-ed in tho 
UniveraitieK of G6ttii\gt*n and Heidellierg, taking ins 
degree of Ph.l), at tlie latter niiivorsity in 1858. In 
tdie following year he came to England, wiiieh he* 
thenceforth made his home. For tliiee years he was 
an assistant in tlie cheinical laboratory of Oxford 
University ; then, coining to London, he woiked in the 
laboratories of Gny's and Kt. Uartliolomew'’8 Ho.spitals, 
In 1865. hi' Is'came connected with ti iiiiu of manii- 
fwtiiring chemists in Ixmdon, but retired m 187t», 

Dr. Hpnmgel was electr'd a Fellow of the Koval 
Society in 1878. In Hjiccial recognition of his varied 
iiicrits, he was creuteil a Koys! IViissian Protcs'^oi 
(titular) hy thf' Gernmn Fii»p«‘ror in Ins eapacity ol 
King of Prussia. Jlis air*puin|». wliieli he deM^rihcd 
to the Cheinical Society in 186.3. tiiongh appari'idly 
a siuipic pieei' of apparatus, depending lor its opera- 
tion on tiie fall of nierenry in narrow tuh<*s, led to 
resultR quite disproportionate to its s?tnplicity, and 
in many rewix^otarfl. may he said to liavi' liad an ini- 
porUvnt intluence on the develojnnent hotli of scienec 
and industry in tlie lattir part of last century. Tin* 
most important of l‘rofoHsor Sprengi-l’s reaenrehes nm\, 
indeed, he said to have hciii concerned with the two 


extremes of the gaaeous st^ite of matter, namely, high 
vai'ua and exploHions, though it is bv his well-known 
mercury pump that bis name will bo best remembered. 
On the one hand, this ap}>aratuB enabled' Sir William 
Crookes to carry out experiments leading him to 
his theory of radiant matter, whilst, on the other, 
it assisted at the birth of the incandescent lamp. Sir 
Joseph Swan’s earliest atieinpls at making a carbon 
glow-lamp were foiled by the impoteibility of getting 
a good enough vacuum. It was tho mercury pump 
which enabled him to overcome this difficulty, and 
later on to establish the incaudescont lamp hm a useful 
commercial artich'. 

•SjU'cngol devoted much time to tlic study of a class 
of explosives, and, in 1871, took out ])utontH for them; 
they ant capable of being rapidly prepared w’heu 
wanted, hy mixing together two or more ingredients, 
which can b<* sUiri'il or transported without danger, 
In^caiiHc: when 8C])arati'. th<‘y ai‘<* n(»t explowive. One 
of tlichc ingredient.' wa« h lujuid. usually nitric aidd, and 
the othci picric aciil or home other nitro-lienxcnoid 
diHHolvcd in the liquid. Or, |3orous cakes of putassinm 
chlorate wiuc dri'ivdicd witli a liquid such as carlmu 
bisulphidi' or nitrohcnzciic. J>oublles.« Hie employ¬ 
ment of a mixture of Hininomuni nitrate and nilro- 
benzene for blasting powders, followed as a 

conscqucnc*- of S)>rcngcl’s rescaichcs. He was 
the first to call attention to the value of i>icric acid as 
an explosive, when fired by a ibdonator, and it may 
bo said with truth that the emploj-ment of this class 
of substance, generally, owes its origin to his experi- 
iiiHiitM and observations. 

Hi) died suddenly on iSimday, January *2Ist. 
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L—PLANT, APPARATUS, AND MACHINERY. 

(Conlinued from page 113.) 

English Patents. 

Drt/ing Machimn; Cylinder -. J. R. Hntinakcr, 

Paris. Eng. Pat. 1177, Jan. 21, 1905. 

The invention relates to a drying cylinder heated by means 
of gaa jets dismised inside it. The claim is for the inter¬ 
position of a layer of sand or other heat-resisting and 
distributing material between the flames of the gas jets 
and the inner side of the drying surfaee. Tlio material is 
contained in an annular space ^ between the eylinder wall 
and an inner eonoentrio lining wall. In this way local 
overheating of the surfaci* of the cylinder is stated to be 
avoided. (Reference is directed to Eng. Pat. 2273 of 
1901.)—W. H, C. 

Air Drying Apparatus; Improved -. E. W'. Cooke, 

and J. F. Kelly, New York. Eng. Pat. 14,856, Julv 
19, 1906. 

A NUMBER vertical cells, fitted with a moisture-absorbing 
material Buoh as calcium chloride, are arranged round a 
vertical shaft in a casing. Tho latter is provided with 
partitions so arranged that while a current of air is being 
dried by passing through one of the cells, the others ore 
being regenerate. This is effected by passing a current 
of heated products of combustion Irom au oil burner 
through the cells. The shaft is rotated so that tho ccUs 
are aTtemately drying air and being themselves dried. 
The air to be dried is warmed, before reaching the drying 
cells, by being passed through a chamber at the top of the 
casing heated by the waste gases after they 

have passed through the cells that are being dried.—W.H.<3. 


Separatore; Impla. in centrifugal -. A. F. Spooner, 

Jxmdon. From Aktiobolaget Separator. Stockholm. 
Kng. Pat. 1606, Jan. 26, 1906. 



; The claim is for forming a liner for the bowl b, of a centri¬ 
fugal separator, of a number of superposed domed plates a, 
I of the shape showm in tho figure.—W. H. T. 


Heating of Water or other liquids ; Apparatus for the —. 

C. Barter, Birmingham. Eng. Pat. 8340, April 19,1906. 

I Steam entering by the tube o, and passing through the 
I openings », h, issuM from the jet g, and enters the tube h, 
drawing with it some water tlvough the annular spaoe.'gi, 
from the tube b. Tho water is heated and passes through 
m, into the delivery pipe d. The latter is connected to the 
supply pipe b, by a planed joint, inclined at an angle of 
46.» ana secured by hook-bolts /. By rotating the faces of 
the joint tte pip d^ may either form a prolongation of the 
pip 6, or may m set at ui angle to it. The valves g, and 
; ]^ can be regulated by turning the nuts /, and /, and a 
j diso-vaive n, provided with orifioes o, which can be opned 





*eb. u, iMej 
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Mixing or combining liquid-6 or fluids ; Method of medtani- 

fully - and Apparatus therefor. F. J. H. M. Bcrboricii, 

Kiel, and W. tJ. Schroder, Liibock, Germany. Eng. 
Pat. 88»5. Aj)ri! 'll. 190r». 

After a preliminary mixing m a vessel provided with 
an agitator, the mixed fluids are forced through a tube 
111 which is plac<‘d a cylinder of less diameter than the tube, 
and whoso surface is covered with angular projections. 
Those projections arc preferably formed by the mtersoction 
of right/* and left-handed sci’oW'threada cut upon the 
cylinder. The fluids are then forced through another 
tube in which there is a cylindrical plug with a conical 
end, which has a screw-thread cut upon it. The passage 
of the fluid through this tube CRuses the plug to rotate, j 
and the fluids are ground or pulverised between the plug | 
and tube, and thoroughlv mixed together. —W. H. C. | 

i 

I 

Compressing air or gases; Method of -. F. Wind- ! 

hausen, jun.. Berlin. Eng. Pat. 11,140, May 27, 1905. t 
Under Int. Conv., May 28, 1904. 

Okk or more turbine compressors are used to offoct the 
first or low-presauro stag© of compression, and recipro¬ 
cating compressors are used to complete the compression ki 
the high-pressure stage. By this combination it is 
stated that the inconvenience due to the necessity of 
using cylinders of large dimensions when reciprocating 
compressors are used for the low-pressure stage and to the 
low effiiuency of turbine compressors for the higher stages 
18 ayoided.— W. H. C. 

Filters for purifying fluids, especially for extracting the 
oil and other isnpuritiea from condenaationtrater, ermnat' 
ing from steam-engine exhauels. J. S. Milne, Camden, 
N.J., U.8.A. Eng. Pat. 12,716, June 20, 1905. 

The Alter cloth, wound upon the spool 6, passes over 
the roller 9, across the perforated plate 7, and round 
the roller 10, and is then wound on to the a^l 6. 
The liquid to be Altered enters at 20. passes through 
the fllter-oloth 8, and the per|orated plate 7, and ia drawn 
off through 18. The fllter-oloth ia drawn across tbe plate 
1^ turning tbe spool 6, at such a speed that fradi poi^os 
of the eloth come into use as the prerious parts become 
covered with depo«t. When tbe whole r<^ baa been 
used, tbe spools are removed bodily Irom the filter-tank 



Acid-Proof Vessel for distilling and other purposes- 
(t. W. Liddiard, Manchester. Eng. Pat. 14,092, July 
8, 1905. , 




The improved oonstniction consists in forming a’partitlon 
b, within the vessel a, ’Which is made of porcebin or o^ter 
acid-proof material. The partition/xtends to below tbe 
level of the draw-off plug a, forming a liquid seal so that 
when the test plug g, is vnthdrawn, onlv a small amount of 
gas or vapour can escape. Further cmim is made Im* an 
unproved joint shown in Fig. 2 $ tbe end of the oonneo^ng 
pi^ A, is opened out into a^ne t, and is inserted into a 
conical oavivy f, formed in the nenk of tbe veseoL PaoUng 
mate^ k, is tHen inserted between i and f, and tbe'greater 
the pmmze in the vessel the tiij^ter ihe Jcbit is stated 
to beoome.«*W. H. C, 
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HERMANN JOHANN PHILIPP KPKENGEL, 
Ph-D., F.R.S. 

Hermann J. V. Sprengol was i)oni in 1H34, at 
Sohillerslagc, near llaiiover, and was ©diirat-ed in tho 
UniveraitieK of G6ttii\gt*n and Heidellierg, taking ins 
degree of Ph.l), at tlie latter niiivorsity in 1858. In 
tdie following year he came to England, wiiieh he* 
thenceforth made his home. For tliiee years he was 
an assistant in tlie cheinical laboratory of Oxford 
University ; then, coining to London, he woiked in the 
laboratories of Gny's and Kt. Uartliolomew'’8 Ho.spitals, 
In 1865. hi' Is'came connected with ti iiiiu of manii- 
fwtiiring chemists in Ixmdon, but retired m 187t», 

Dr. Hpnmgel was electr'd a Fellow of the Koval 
Society in 1878. In Hjiccial recognition of his varied 
iiicrits, he was creuteil a Koys! IViissian Protcs'^oi 
(titular) hy thf' Gernmn Fii»p«‘ror in Ins eapacity ol 
King of Prussia. Jlis air*puin|». wliieli he deM^rihcd 
to the Cheinical Society in 186.3. tiiongh appari'idly 
a siuipic pieei' of apparatus, depending lor its opera- 
tion on tiie fall of nierenry in narrow tuh<*s, led to 
resultR quite disproportionate to its s?tnplicity, and 
in many rewix^otarfl. may he said to liavi' liad an ini- 
porUvnt intluence on the develojnnent hotli of scienec 
and industry in tlie lattir part of last century. Tin* 
most important of l‘rofoHsor Sprengi-l’s reaenrehes nm\, 
indeed, he said to have hciii concerned with the two 


extremes of the gaaeous st^ite of matter, namely, high 
vai'ua and exploHions, though it is bv his well-known 
mercury pump that bis name will bo best remembered. 
On the one hand, this ap}>aratuB enabled' Sir William 
Crookes to carry out experiments leading him to 
his theory of radiant matter, whilst, on the other, 
it assisted at the birth of the incandescent lamp. Sir 
Joseph Swan’s earliest atieinpls at making a carbon 
glow-lamp were foiled by the impoteibility of getting 
a good enough vacuum. It was tho mercury pump 
which enabled him to overcome this difficulty, and 
later on to establish the incaudescont lamp hm a useful 
commercial artich'. 

•SjU'cngol devoted much time to tlic study of a class 
of explosives, and, in 1871, took out ])utontH for them; 
they ant capable of being rapidly prepared w’heu 
wanted, hy mixing together two or more ingredients, 
which can b<* sUiri'il or transported without danger, 
In^caiiHc: when 8C])arati'. th<‘y ai‘<* n(»t explowive. One 
of tlichc ingredient.' wa« h lujuid. usually nitric aidd, and 
the othci picric aciil or home other nitro-lienxcnoid 
diHHolvcd in the liquid. Or, |3orous cakes of putassinm 
chlorate wiuc dri'ivdicd witli a liquid such as carlmu 
bisulphidi' or nitrohcnzciic. J>oublles.« Hie employ¬ 
ment of a mixture of Hininomuni nitrate and nilro- 
benzene for blasting powders, followed as a 

conscqucnc*- of S)>rcngcl’s rescaichcs. He was 
the first to call attention to the value of i>icric acid as 
an explosive, when fired by a ibdonator, and it may 
bo said with truth that the emploj-ment of this class 
of substance, generally, owes its origin to his experi- 
iiiHiitM and observations. 

Hi) died suddenly on iSimday, January *2Ist. 


Journal and Patent Literature. 


L—PLANT, APPARATUS, AND MACHINERY. 

(Conlinued from page 113.) 

English Patents. 

Drt/ing Machimn; Cylinder -. J. R. Hntinakcr, 

Paris. Eng. Pat. 1177, Jan. 21, 1905. 

The invention relates to a drying cylinder heated by means 
of gaa jets dismised inside it. The claim is for the inter¬ 
position of a layer of sand or other heat-resisting and 
distributing material between the flames of the gas jets 
and the inner side of the drying surfaee. Tlio material is 
contained in an annular space ^ between the eylinder wall 
and an inner eonoentrio lining wall. In this way local 
overheating of the surfaci* of the cylinder is stated to be 
avoided. (Reference is directed to Eng. Pat. 2273 of 
1901.)—W. H, C. 

Air Drying Apparatus; Improved -. E. W'. Cooke, 

and J. F. Kelly, New York. Eng. Pat. 14,856, Julv 
19, 1906. 

A NUMBER vertical cells, fitted with a moisture-absorbing 
material Buoh as calcium chloride, are arranged round a 
vertical shaft in a casing. Tho latter is provided with 
partitions so arranged that while a current of air is being 
dried by passing through one of the cells, the others ore 
being regenerate. This is effected by passing a current 
of heated products of combustion Irom au oil burner 
through the cells. The shaft is rotated so that tho ccUs 
are aTtemately drying air and being themselves dried. 
The air to be dried is warmed, before reaching the drying 
cells, by being passed through a chamber at the top of the 
casing heated by the waste gases after they 

have passed through the cells that are being dried.—W.H.<3. 


Separatore; Impla. in centrifugal -. A. F. Spooner, 

Jxmdon. From Aktiobolaget Separator. Stockholm. 
Kng. Pat. 1606, Jan. 26, 1906. 



; The claim is for forming a liner for the bowl b, of a centri¬ 
fugal separator, of a number of superposed domed plates a, 
I of the shape showm in tho figure.—W. H. T. 


Heating of Water or other liquids ; Apparatus for the —. 

C. Barter, Birmingham. Eng. Pat. 8340, April 19,1906. 

I Steam entering by the tube o, and passing through the 
I openings », h, issuM from the jet g, and enters the tube h, 
drawing with it some water tlvough the annular spaoe.'gi, 
from the tube b. Tho water is heated and passes through 
m, into the delivery pipe d. The latter is connected to the 
supply pipe b, by a planed joint, inclined at an angle of 
46.» ana secured by hook-bolts /. By rotating the faces of 
the joint tte pip d^ may either form a prolongation of the 
pip 6, or may m set at ui angle to it. The valves g, and 
; ]^ can be regulated by turning the nuts /, and /, and a 
j diso-vaive n, provided with orifioes o, which can be opned 







Cl. 

Tsm generti c<»uitructioxi of the producer is ahbirn in Fig. 1; 
ite eanentisl ohAreoterifltic i» the arrangement of the two 
grates 00, and 62. The outer grate 60, is composed 
of a number of bars, laid in a frame, ]ike the laths 
of a Venetian blind. The inner grate consists of a flat 
tube, which ia flUed with water, and coiled in a helix, loosely 
enough to allow air, Ac., to pass thraugh into a gas>col> 
lecting chamber 63, but overlapping to prevent the 
passage of coal. Air is supplied tp the centre of the 
apparatus, spreads under the gasifleation chamber, or the 
space between the grates, and enters the same through the 
■paces between the bars. The lower portion of the outer 
grate, 61, is hinged to allow the removal of ash, &c. The 
grates may be curved at their upper or lower ends, or botli, 
so as to leave wider spaces between them at the top and 
bottom, in order that the gasifleation process may be most 
active in the narrowest (central) portion ; and as the lower 
portion contains a large arnoimt of de^gasified fuel, less air 
IS supplied to it. 

To regulate the supply of air to the grate, and to vary 
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Ute amount of grate space requized, according to the 
variations in the demand for gas. a series of rims 
or bells are arranged round the outer grate, and can 
be raised to allow air to pees to other portions of the 
grate, if more gM is lequirea, or lowered to cut off those 
portions, if less gas is required. Projecting shelves are 
attached at intervals to the outer grate, and nave at their 
outer extremities cups or troughs 66. into which tlie curved 
edges of the bells fit; the method of working is shown in 
Fig; 3. 

Tlio arrangemont fur decomposing the tar produced in 
the gasilication of bituminous fuel is explained oy reference 
t>o Mg. 2. The hearth is divided into (a) a low burning Are 
zone 00. (6) a clearing zone 50, and (c) a gasifying zone 60, the 
latter being divided mtu other zones provided with shutters 
and rims. The zones 56,50, and 60, are separated from one 
another by a transverse wall 57, and by interruptions ** 
58, in the grates. The tar-ladon ga^s collect in the 
chamber 01, and pass by a conduit 03, to the eliamber 64, 
which surrounds the outer grate of the zone 69, or 
ing " zone, where the tor is decumjxxied. The zone 60, is 
sub'divided by the transverse plates 02. and the shutters 
55, which are r<*gulatecl to meet the deniSnd for gas. To 
work the producer aa a pi'cssure apparatus, the outer grate 
of the zone 00, must be siinounded by a chamber similar 
to chamber 64, and air under ijressure introduced into the 
chambers of the zones 60, and 50", 56*. and 66'’. 

Tlie whole api{)aratus is thus arranged to supjUy a gas 
practically free from tar, and to regulate the supply 
according to tlic demand.—W. C. H. 

Linif. Burning ntui. the rt'covery of power-gae as a bye- 

product; linpts. in and apjKireUus for -. The Chuk 

Power (las 8ynd., Ltd., and U. 8. Stoneham. 

Pat. 2084, Fefj. !), 1905. IX., page 1.S2. 

ikia mah'T for hmvy o'da. A. fivciio, Paris. Eng. Pat. 

340H, Feb. 18. 1005. 

Oas for use in internal eombuHtion motors is made from 
heavy oils by gasifying these m a retort of graphitic irtm 
coated witli plumbago. Tlic presence o| the free carbon 
favours the decouijmsition of the heavy oils. The retort is 
surrounded by a jacket in whioh the exhaust gases of the 
engine circulate. To increase the surface and duration 
of the contact of tlic products of distillation and the oxy^n 
or air used for gasification, the mixture descends through a 
channel to th(' base of the retort and then rises, oiroulatiiig 
between the coils of ^ helix formed round this oentriu 
passage in th(' n^tort, before passing into the carburettor. 

—H, L> 

Oas for power purposes; Process for preparing com- 

pressed -. O. Assmann, Tegelen, Holland. Eng, 

Fat. 11,413, Jlay 31, 1905. Under Int Conv., June L 
1904. 

Sbe Fr. Pat. 354,837 of 1905; this J.. 1006,1103—T. F. B 

Qas Ptirifcers; Impts. in -. S. Cutler, London. Eng. 

Pat. 7324. April 6, 1905. 

In gas purifiers fitted with ‘‘ Jager ” grids, the gases pMS 
horizontally through the purifying mass. To maintain 
a uniform density throughout the mass of the purifying 
material, the bars or slalM of a similar netdike giving are 
now fitted in rectangular frames, and arranged ta the 
purifier casing in suMrimposed horizontal layers ip puch 
a manner that the individual bars form obMquely ^soeoding 
rows, the gas passing in this direction through the materiaL 
Distributing and collocting chambers arc provided!, beimitth 
and above the mass, and the bottom layer is placed on a 
tier of horizontal grids or sieves in the i^snal mannor.>->R. h, 

Qas; Burner for testing -, C. C. Carpenter. Eng. 

Pat. 24,828, Nov. 30, 1906. XXMI.. page 190. 

UwrrBD Stater Patents. 

Fud: ManufoiCiture of nrti^ial -. A. Stillem, 

New York. U.S. Pat. 809,998, Jan. 16, 1906. 
Apfboxxmately 75 parts by weight of petroleum, 16 of 
turpentine and 2 of sodium palmitate or stearate, am 
mixed together and heated, with agitatsqn. along with 
6.;wrta of caustic soda and 2 of water.--C. S. 
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tM. 1«M. 


Cfas mixt^trca; Producing ctmhudihlc —. C. K. 

Harding, Chicago, HL U.«. Pat. 803,634, Oct. 31, 1906. 
PlTBOLSiTM or kerosene of high Oashing-point ts vapor¬ 
ised in a suitably constructed lamp by p^ing a current 
of air over a wiok impregnated with the oil; toe mixture 
is submitted to the action of a catalytic substance such as 
platiniHQLl tripoli, placed in proximity to the vaporising 
surface of the wick. By the catalytic action, partial 
combustion takes place and the gases formed are burned 
in connection witn an incandescent mantle. A shield 
localises the heat of t])c catalytic surface to a portion of the 
vaporising surface; its initial heating is oflfected by a 
dame from a small auxiliary wick.—R. L. 

Gaft-Produerr. K. Krenz. St. Louis. Mo. U.S. Pat. 

804.814, Nov. 14. 1906. 

A WATEit heating vessel $28, is arranged in the up|»or part 
of a suction gat«-produeer, and the steam generated by 
the heat given off during the j)relnninary carUmisation of 
the fuel, is comiuoted by the pip<; 30, to the air inlet 23, 
where it is injected into the annular air and steam distri- 
biitiug ehaml^r 21, 22. The generator is charged with 
bituminous coal, which is partially hurnt and coloni m 
the upfier port of the chamber, the smoko ))r<xlnced 
passing away by the flue 29. Tn the lower }>art of the 
chamlK*r, the incandcRcent coked fuel is decompowHl by 
the steam and air into ftuO gas, wliich is drawn on through 
openings 30, the annular chamber 35, and the pi|K) 37. 
By a<ljusting the suction on the pijxs 29, and 37, the 
smoke and fuel gaws ar<5 kept a|>art. The ashes collect 
on the 8aucer-«ha(K‘d bottom piece 7. which can he turned 
horizontally by the handle 8 to allow the openings 10, and 
11, in the upturne*! edge to come into line with corres- 



Qan Apparatus ; jPoiwer-. G. M. S. Tait, Montclair, 

N.J., Assignor to Combustion Utilities Co., New York. 
U.S. Pat 810,686, Jan. 23. 1906, 

Th« ^ is drawn from a suction-producer* through a 
scnibber and gas- purifier by a blower or Jan, and is doli^red 


to an internal explosion engine. The fan or blower baa a 
I liquid-seal by-pau ao that the gas oan be delivered to the 
I engine under a constant predetermined pressure,— W« H..C. 

I Caleium Carbide; Apparatus [Electric Furnace] for fke 

S roduction of —. £. F. Price, G. E. Cox and J. O. 
[arshall, Asignors to Union Carbide Co., U.S. Pat. 

I 800,842, Jan. 9, 1906. XU., page 180. 

PfiKNOH Patents. 

I Dn/ing-own with superposed floors for drying coal or the 
like. P. Ostortag. Fr. Pat. 358,036. Sept. 26. 1906. 
Tuk oven is specially intonded for drying bodies such as 
: coal which can be submitted to a high tomiierature when 
i wet, but which take fire easily if exposed to a high tempera- 
tur(‘ wln-n nearly diy, and which must therefore bo dried 
by exposing them to siicccssivclv low(‘r temperatures. The 
coal to be dried is fed from a hopi>ei* on to the topmost 
of a series of superpoHcd in(4iiu^ drying floors arranged 
in an oven. The coal is moved over the floor by an 
agitator, and is dropped through a trap on to the floor 
next 1m*1ow, being tinally delivered to a conveyor. The 
hot )iroducts of <-oiiihustjuu from a fiiriiaeo situated in 
the sanu* building, but separated from the drying floors 
by a hollow bridge-wall, are led cither directly to the top 
floor or through the hollow bridge to tlio other floors, 
over tlic (uial and away to a chimney carrying the vapour 
with tliem from each floor separately. By means of 
I <lainj>ers a regulated amount of air is admitted with the 
gHHcs to (‘acli of the lower floors, so that the trunperature 
in each is kept at the desired degree.—W. H. C. 

Cowbustihle or arti/icud cord composed of house refuse 
and mgldsoil, ground together with eo(d or charcoal 
dust and an agglomerant composed of water, molasses 
urul glucose. »I. I*. Keneaux, and A. Perrier.' Fr. Pat. 
358,200, Oct. 2, 1905. 

AnouT 25 parts of coal or charcoal dust are thoroughly 
ground and mixed with about 75 parts of house refuse 
and nightsoil, and the resulting moss is mixed with a 
boiling solution composed of about 85 parts of water, 10 
parU of molasses and 6 j>arts of glucose. When the 
mixture has attained a suflicient degrw‘ of consistence it 
is briquetted.—W. H. C. 

Gas Generrdor and ap^iiances. J. J. Doschamps. Fr, 
Pat. 357,953, Juno 6, liK)6. Under Int. Oonv., June 7. 
1904. 

The inventor claims, in gas gitncrators. the ]>ractioe of 
making the body of metal uiiliuod with refractory material, 
and cooling it by means of gills and an exttuiial water 
jacket; also, in suctiou-gos plant, surroundiug the ash- 
box and part of the body by a casing open at the t op only, 
tu produce a down-draught, and heat tlie air by contact 
with the walls and charge it with vapour: the provision 
of means for admitting this air above and below the fire¬ 
bars ; tlio provision of a regulator, consisting of a closed 
vessel, m tlie gas pipe, wlikui vessel contains a liquid the 
expansion of which (when the gas tomjierature bocomos 
unduly high) causes a piston to ojwn a water tap supplving 
a tank conimmiicating with a water-seal round tno We 
of the generator body, thus causing tJie water to overflow 
and trickle down into the ash-box, whon> it is vaporised 
and reduces (he temperature of the fuel in the generator; 
the ajiplication of the same principle to regulate the 
supply of cooling water to the motor j the provision of a 
reiractorv covering for the mouth of the gas pipe, and the 
arran^ment of the upper part of the same to facilitate 
charging the gtmerator; the provision, in the attached 
Bcnibber, of a water jacket for cooling the lower portion 
of the pipe, and the provision of a noedle-valve in 
the gas pipe, to regulate the pressure in intermittent 
suction plants.—C. S. 
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Cl. nL-DESmUCMVE DXSTIIXATION. *o. 


, UL—DBSTBUOTXVE D18TILLAT10M, 

TAR PR0DU0T8, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from page 117.) 

^araffin Wax; Cause of the tranepareney of -. 

I*. Neustarltl. Ohem.-Zeit., llKKi, 80, 61—62. 
'HANSPARRKT uaraOin wax fettohos a better price in flic j 
larkct than railky ” paraftin wax, but liitherto the 
auac of the milkincsa han not been atu<U(*d. Tho auth(»r 
howa that it dc|KindH upon the iiieltiug pointa of the 
ifferent conatituuntu of the wax. Wlioii these he within 
Ufly close liinita the product m invariably transparent, 
lie reverse bein/;^ the ease when the different x>araffiiis 
resent differ widely as regards their melting pointis. 
^oduots intcruiodiato betweiui tliese varieties are tran- 
parent, but contain nuiijerous milky particles. The 
auBo of this appears to be due to the subHiHjuent supara* 
on of paraffins of lower molting iHiint after those of 
ighor molting jKiint have solithtied. It is po.ssiblo to 
levont tins sulisetpamt erystallisHtion, and thus to 
mdor a “ milky ” wa.K transparent, by mpifily cooling 
when near its melting point, hut this can only 
e done in very thin layers of 2 to 5 mm. m thiijkness. 
or tho further investigation of thi* differenees Ix'tweon 
le different kinds of paraffin wax the autlior lias deter- 
linod the S]>eed at which they cool in a vaeuum-ja<‘ketod 
ibe, the lernporatum readings licitig taken at intervals 
: ono from 66'^' C. flownwards. It was foimd 

lat when curves were plotted in whicli the abscissa* 
ipresentod the time, and the ordinates the corresponding 
im|)eratui‘es, there was a marked differenoo in the 
ihaviour of the three kinds, viz., milky jiaraffin wax of 
. pt. 62*6'' C., sjKitted wax of m. pt. 54*2"“ C., and trans- 
iront wax of m. pt. 66*2'‘ C. Above the melting jHiiut the 
irvcs fell very rapidly, then ran nearly horizontal for 
me minutes near the melting points, and then slowly 
li. forming very different arcs bt'twoen the points of 
and 40 (). The “ milky ” paraffin wax reipiircd 58 
inutos to cool tt) tlie lower temperature, as against 
minuU‘iK for the “ spotted ” )>arafHn wax and 22 iniriiiteR 
r tho transjinrent wax.- -C. A. .\I. 

ENuLiaM Patkm's. 

istillaiiou of Coal and other Auhstancee ; Destruelive _. 

J. Bowing, Tilbury, Kssex. Eng. Pat. 580, Jan. 11, 1 iK>6. 

IB destructive dist^iUatioii of coal and other substaiieos 
effected by the ac^tion of Hu|s.Thcated st^iam passed 
rough chambers or passages m tlie walls of the retort, 
practically uniform temjx»ial.ure of alxnit 650"' C. is 
aintained over the whole area ol the retort.—R. L. 

iarcoid ; Kilns for iruiking or revivifying onimat nr 
other -, or for carlMmining other Mnh.rtances. J. Bu¬ 

chanan, Liverpool. Kng. Pat. 4026. .March 0, 1906. 

lie drawing is a vertical section of part of the kiln, tho 
ills 1, being made considerably higher than has been the ! 
actice hitherto. A horizontal division wall 2, is arrang(>d ■ 
about one-third of tho depth from the top, through winch 
e kiln pipes 10, pass. 3, is a wall with o|Mmings 6, and i 
fWpfTs 7, lietweeii the division wall and t!l(^ top plate, 
le kiln pipes are of tlui usual construction and o|HTation, 

0 upper ends pssing through openings 11. in the division : 
1*11 and sockets 12, in which rest drying pipes 13, pro- 
iod with feeding funnels 14, fitted into the pljies by | 
ding ring joints 16, to allow of expansion, contraction, i 
d lateral motion, while preventing entrance of air. i 
, is a false top plate with o^ienings above each drying i 
[)e, and 21, is a large hopper resting on the top plate, 
im which, as the charcoal passes down the kiln pipes, 

«h sup^ies are continually ted through the funnels into • 
products of combustion from the 
mace 30, circulate through ■the kiln pipes, then through 
enings and flues 8, into the chamber 6, and finally through 
» drying pipes. They then escane through the openings 
tod flue 31, to the chimney. 32, are perforate outlet 


I pipes for the escape of steam and gases liberated from the 
. charcoal The upper ends are formed wl^ annular 
: channels for containing water, into which dip pipes 
\ attached to a box 34, so that water seals are formed, thus 
I preventing leakage of steam into the hopper. The 



dip-piyics arc provided with hoods to prevent any of 
the charcoal in the hopper entering the water-seals or out¬ 
let pip<'«. 38, are small pipes arranged within the outlet 
Jipes connected to an external compressed-air supply, and 
. laving tletlecting cups, perforations or branches for 
; directing air against or among the charcoal passing down 
'' the kiln pijies, whilst for regulating the quantity and 
jmsition of tho air supply, valves, sliding pistons and 
I other controllmg devices are used.—D. J3. 

i Jienzen^iS Manufacture of non-ihfiammiMe prodvxts from 

-. H. Birkback, London. From E. B. BarfxMii, 

Pari.*!. Kni^. Pat. 1202, Jan. 21, 1906. 

Sbe Fr. Pat. 360,3ir of 1004 : this J., 1006, 117.—T.F.B. 

United States Patents. 

Resinous Woods; ApjHinUns for diiaining tKe products 

of -, t,ij dry JHsfillation. J. Friis, Gamla, Russia. 

U.S. Pat. 805.848, Nov. 28, 1906. 

The apparatus cmnnrjses an oblong oven made of boiler- 
plato, dished at tho iKittom, and rounded at the eiida It 
is supported on a brick foundation surrounded by inorocing 
walls with furnaces at opposite ends end chimneys midway 
in the length of the complete apparatus. The space 
between tho oven and the walls contains a series of inclined 
partitions and the oven is provided with transverse pipes, 
so arranged that tho hot gases from the furnaces are made 
to follow circuitous paths to ensure the thorough heating 
of the interior of the oven as well os the exterior. The 
gaseous products of distillation pass progressively through 
a series of condensers immerse in water vessels cem- 
neoted with each other, where they are gradually con¬ 
densed, the final condensation being effected in a coil 
condenser at the end of the series,—- 
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a. IV.^COLOURING MATTUBS A DYESTUFFS. 


Wood-IHHiUing ; Retort for ——, J. T» Denny, Cromartie, 
NortJi Carolina. U.S. Pat. 800,877, Dtio.‘ 12, 1906. 

Ths retort oompriftes a heavy iron or steel shell closed at 
the top by a cover provided with a ring bolt, by which it 
may bo lifted. I'o protect the shell from the high heat 
necessary to char the wood, and thereby increase its life, 
it is incaHiHl in asbestos “ lagging,” held in position by I 
segments, preferably of cast iron. j)rovided with lugs and 
bolts. The retort is enclosed by brickwork, which exU'iids 1 
nearly to the top and is s])aced from the shell to form 1 
an annular heating chamber, in which are diH{H>sed two } 
baffles, arrangcKl diametrically opjH>8ite each other to i 
deflect the currents of heaUK^ air. The bottom of the 
retort is provided with a double floor, the iipfs^r one being | 
conical and the lower one flat, “ lagging ” rx^itig dispowKl 
between the floors. The shell extends Ix'low the double j 
Imttoin and contains suitable inlet ami outlet passages. | 
so that the products of combustion pass l>eneath the ^ 
bottom of the ivtort. and then in an upward direction to I 
the annular heating chamlier ; after ein-ulating round one- ' 
half of the retort, tliey pass over the baffles nnd finally • 
escape through a flue to the chimney.—I). H. * j 

iHMUlatifm [of 'Crude Pt’/rofcwwiJ Proevse of ——. (f. I 
H. Bradford, Stockton, Cal.. Assignor to tl. Treadwell, | 
San Francisco. U.S. Pat. H06.ll«, Nov. 21. 1905. I 



Th* vapours leave the still I, by the vertical piiie 2. which 
ia earned upwards to a greater height than that to which 
the li<mid in the still can rise in a vacuum. The vapour 
|npe ^en returns downwards 3. and is connected to a 
vacuum pump 4. which delivers the vapours to a condenser 
6. It w Stated that owing to the height of the pi|)e 2, j 
no liquid can pass over from the still to the condenser i 
akmg with the vapour, and that consequently the dis- ! 
tillates obtained are much purer than with an ordinarv I 
vacuum still—W. H. C. i 


Bf.nzine and the like; Apparatus for eoniinumiely die- 
tilling — —. A. H. L. (lerbardt. Bettenhaiisen, Oerinany. 
U.a Pat. 810,037, Jon. 23, 1900. 

Skk Ft. Pat. 336,034 of 1903 ; this J.. 1904,111.—T. F. B 

Fibrtt; ^off;enf to be v«ed in efieoting the incipient nub- 
divinum and d^mpon^im of the nemi-limtid cambium 

layer and epidermis of Bant -. [iMinatm of 

ioanU from wtroleum refiningA M. H. Colahan. U.S. 
Pafc 800.954, p^, 12, 1906. .V., page 177. 


IV.—COl^OURIVG MATTSR8 AMO 
DYESTUFIM. 

{GoniitiUed from page 118.) 

Amines; Action of FoTmaidehyde and Alkali Binulphiten 

on primary - and syntkenin of Indigo.- B. Lopetit. 

BuU. Soc. Ind. Mulbouse, 1906, 76, 379—384. 
Anilimimeihylene-exo-atdphonic add, C^Hj.NH.CHjSOjH. 
formed by the a<^tion of sodium bisulphite (6—0 litres 
of a solution at .36'’ B.) and formaldehyde (1300 grms. 
of a 40 per cent, solution) on aniline (1000 OTms.), is a 
crystalline compound which is sparingly soluble in cold 
water and in alcohol. It dissolves, with [>artial deoom* 
position, in alkali solutions. When heated with aoids^ 
it is decom)K)sed, giving an orange .coloured solution. 
It combines with diazo salts, yiblding compounds which, 
on heating with alkalis, are ^ecomimsed with liberation 
of formaldehyde and sulphurous acid. When acidified, 
compounds ap{x*ar to give products containing free amino- 
groups, whieli can be diazotised and combined with 
dyestuff <‘om]ionents, giving riw to a series of new dye¬ 
stuffs. 

Methylene-exo-sulphonii’ acids, similar to the compound 
derived from aniline, are obtained by the joint action of 
bisulphites and formaldehyde upon other primary aryl- 
amines, f'.g.. o-toluidine. j)henetidine, anthranilie acid, fto. 
In aqueous solutions of potassium cyanide they dissolve, 
giving, wheq heated, oils, or when the action occurs at 
the ordinary tein|)eratiire, crystalline deposits, of nitrile 
compounds of the general formula, R.KH.CH 2 .CN. These 
are insoluble in water, but dissolve readily in alcohol, from 
which they are preuipitated by water in brilliant crystal¬ 
line plates. The comimund obtained from aniline, namely, 
phenylacetonitrile, when fused with caustic soda, yields 
ammonia and indoxyl phenylglycine apparently being 
formed as tlu' first phase of the reaction, and becoming 
transformed into indoxyl, as observed by Biedermanu 
and the author (this J., 1891, 41) On pouring the melt 
into water and exposing the solution to the air, indigo is 
produced. 

G. Freyss jioints out that the Badischc Co. in a patent 
(Oer. Pat. 132,621 of July 13, 1961), taken out after the 
date (March 6, IIKK); sealed note, 1170) of Ix'petit’s paper, 
refer to the product of the action of scxliutn biaulpnito 
and formaldehyde on aniline as anhydroformaldohyde- 
aiiiline bisulphite. P'urtheT, Freyss finds that the m.pt. 
of the crude phenylacetonitrile obtained as described is 
40—43'^ (\, wniist that of the pnn^ compound is stated 
by A. Braun to be 47—48® C. The nitrile dissolves 
^adually in a dilute solution of caustic soda with the 
formation of ammonia.—E. B. 


Indigo from Qmnolinc ; Forntaiion of -. H. Dcjoker 

and C. Kopp. Ber., 1906, 89, 72. 

The addition product of chloroacetic ester with quinoline 
is oxidised with a hot solution of permanganate. The 
filtrate is made alkaline, evaporated to dryness, and heated 
to 20(f C. The melt is then treated precisely as the 
phenylglycinecarboxvlic acid melt iu the technical prepara¬ 
tion of artificial indigo. The mechanism of the reaction 
is explained by the following formulce:— 


/\/\ 



/ \ QulnoUnol-N-sceUo add. 

CHj-O-CO 


Quinoline betaine. 


/VcooH 

N.CHs.C00H CH,.COOH 

I ()uinolon.-N'*<)etle .old. Forinyl-|ih.iiyl*^olD.^ 
ou&oxyUc *<itd. 




Urb. 28.1900.! 
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Lake$ from anUint and ita homologuea; Black ——. S. 
KirpitsohnikofP. Z.^>Farben>Ind.» IBOC. 5« 4i*~-44. 

.Tkv author has studied the oxidation produets of aniline; 
o< m* and ;>>toluldine, cumidine and xyiidine. The aniline 
lake was prepared from a mixture of 7*2 parts of sodium 
chlorate solution (t in 2). 35 parts of potassium ferro* 
cyanide solution at 12^ B.. 12 parts of water, and 26 parts 
of a mixture of aniline hydrochloride, 20 parts ami water 53 
' parts. The other amino lakes were pre])ared from mixtures 
consisting of 62 parts of sodium chlorate solution U in 2), 
26*5 parts of potassium ferns yanide solution at 12“^’ B., 8*6 
parts of wateiv 22 |>artM of a mixture* of amino com- 
}>ounci, 4 parts, hvdio{d)lori<' acid at J5‘f)" B. 4 parts, and 
water, 14 parts. AfU^r adding 10—20 parts of hydrochloric 
acid at 16‘5® B. to e^ach of the mixtures, they wert^ heated 
gradually to the following tcnji)eraturoa:—For aniline 
black. 60'^ r. ; o-toluidine black, TC"' C. ; w-toliiidino 
black, 60® C‘.; n-toluidine black, 60® (L ; cumidiiK' black, 
80® C. ; and xyiidine black, 66® C. The different mixtures 
were then allowed to stand for 1—2 days, Altered, and the 
pweipitates washed with cold diliitf^ hydrochloric acid, 
^e lakes from aniline and xyiidine gave green, toluidine 
blackish-brown and cuiiiidiue greenish-yellow solutions. 
On extracting the precijiitates with alcohol and ether, 
and boiling the extracts with water, a soluble product and 
an insoluble residue was obtained. For the preparation 
of pure lakes, as hydroclilorides or bases, it is necessary 
to noil the precipitates repeatedly and for some time with 
hydrochloric acid to remove ferric oxide, which is not 
easily sejmratod and mars the colour effects, as will 
seen from the following table:— 


Lakea -with Admiriurea of Iron. 


AnlUno black 
oVFoluldlne black 

m-Toluidino block 
p-Toluldliio black 
Xyiidine black 
Comidiuc black 


Bolts. Bases. 

Dark blue (hard lumps) Dark violet 
Dark blue (fine |>cwder) Black with brown 
tiuge 

Dark blue (hard lumps) Black 
Ijlght blue Brownish-black 

)>ark blue Dark brown 

Dork blue Dark brown 


Lakes mthoxU Iron. 


Aniline black 

o-Toluidine black 

m-Toluidiue black 
P-Toluidine black 
Xyiidine black 
Cumidine black 


Dark blue, almost black 
powder 
Light blue 

Dark blue 
Blue, flue pou der 
Oreenish-brown 
Dark blue powder 


Diurk green (powder! 

Dark l)rown (flue 
powder) 

Black powder 
Dark brown 
Dark brown powder 
Block, turning brown 
on grinding 


The greatest difference in colour is that exhibited by 
aniline black, the red of the ferric oxi<le ma.skjng the green 
of the pure base, a <'ircum8tance, which accounts for the 
growing use of ferrocya nidcs in aniline black dyeing.—1). B 


; Diazo derimtivea of the aromatic ——. h. 

Vignon. Compies rend., 1900, 142, 160—161. 

The diazotisation of the two amino grou))s of the diamines 
only resembles that of the monamines when the amino 
groups are joined to two different benzene nuclei, as in 
benzidine. When both amino groups are joined to the 
same nucleus, no diazo derivative is obtained in the case 
of the orthodiamines, whilst in the case of the ineta- 
and para-diamines, the diazo derivatives are very unstable 
and ore not available for making diazoamino com]K)uJid8. 
Atlempts to obtain diazoamino compounds by the com¬ 
bination of two molecules of diazobenzene chloride with 
one molecule of the phenyleuediamines led to no result in 
the case of the ortho- and para-diamines. In the case of 
the^ meta-diamine a diazoaniino compound was formeu, 
but it was so unstable that it could not be isolated, 
breaking down with jiroductiou of ChrysoJdine.—J. F. B. 

Diazo-aalts; Action of v'oter on ——. J. C. Cain and 
0. M. Norman. Chem, floe. IVans., )90fi, 8#, 19—26. 
The decomposition products of the tetrazo salts prepared 
from oo-dichlorobenzidine and dianitkline are not the 
«nTe«)ondinff dihydroxy-oompounds, as in the caw of 
benzidino ana tolidine, but are subetanoe* of a qninoaoid 


character. In order to determine whether this difference 
is due to the presence of a substituted gronp in the ortho¬ 
position to the diexonium group, the authors examined a 
number of ortho-substituted diazo salts of the benzene 
sezies, es^cially those from which other investigatora 
had failed to obtain hydroxy compounds. In every case 
examined, however, it was found {lossible to obtmn the 
hvdroxy compounds bv the method d^ribed in Eng. Pat. 
7233 of 1897 (this J.. 1898, 269). In an addendum^ 
J. C. Cain suiumarises the general results of his researches 
on the diazo reaction (Chem. 8oc. Trana, 1902, 81^ 1412; 
1903. 88. 206, 470. 688; 1904, 85, 7; 1905, 87, 6; Ber.» 
1906. 88, 2511 ; this J., 1903, 80, 648 ; 1906. 82).—A. 8. 


Cyanine DyeHvffa; ConstUnlion of ——. W. K5nig, 
J, prakt. Chem.. 1906, 78, 100—108. 

The Qutlior considers that llie formulw propbsed by 
Sfiethc and Book (this J., 1904, 712, 862) for Ethyl Red 
or Dielhylisocyanino and lor the blue Qyanine Obtiined 
from quinoline-methyl iodide and lepidine-methy! iodide are* 
not satisfactory, and thinks it probable that these dye¬ 
stuffs contain (wo hydrogen atoms less, and correspond 
to the formulee: • 


vCHlCEv > \.'X1 5 Vi/Jil ^ 

(CgHfilN/ V: CH.C C >CeH4 and 

\ OgH*/ VaKCgHj)/ 


CH:CH 


(Cg 






! re8|K.*ctively, which account more satisfactorily for the 
analogy in projierties which exists between them and tho 
dyestuffs ontaimd from secondary amines and furfoal 
or furfuracrolein. Both classes of dyestuffs oorobine with 
two atoms of iodine without essential alteration of shAde. 
and }K>MH<«ss the ]>eculiar property of rendering photo- 
i graphic plates almost equally sensitive to all the visible 
rays of the spoctnnn. The dyestuff obtained by the 
author (this J., 1906, 63) from moqomethyjlMuline and 
furfuracrolein possesses a pure blue shade in alooboiio 
solution, I.C., it has the same shade as the above-men¬ 
tioned blue cyanine from quinoline-methvl iodide and 
Icpidiue-methyl icKlidc, which is almost analogous in cm- 
stitutiou, if one excepts the fact that the former compound 
contains a hydroxy group.—E. F.* 


Oxnzine and Thiazine Dytduffa: Isalure of — . A. 
Hautzsch. Bcr.. 1906, 89, 163—156. 

The author charauterises Kehrmann’s “ oxonium and 
“ thionium ” forinulsB for the above dyestuffs (see Ber.. 
1905, 38, 2577) as arbitrary and devoid of foundation, 
dyestuffs of this class, c.g., MeldoWs Blue and Methytenoi, 
Blue dissolve in water as neutral salts without hydrolysh, 
and the free bases are occasionally {e.g.. Methylene Rloe) 
connmrablo in strength with the alkalis. On the other 
hanci, all undoubted “ oxonium ’* and “ sulphwiium ** 
salts of the general formulae 

I Ar^ Ai^ 

I \0{X/ 

j are entirely decomiiosed by water, and are therefor© 

I derived from very weak bases. The mother su^timeea 
' of Meldola's Blue and Methylene Blue fall under the above 
I formulic, according to Kelirmann’s views, which are thua 
I incompatible witn the known facts. Fu^er,, 
behaviour of Methylene Azure (see Formube 1. and U,)» 
and Binsohedler’s Green is in favour of the oldw auumpUcm 
that ihosi substances are quinonoTd ammohium salts. 
Methylene Azure diwolves in water as a ssutral salt. 
Aocoraing to the azthioniom formula (11.) it must. M E 
suipbonic acid chloride, be decomposed by water into 
sulphonio acid and hydroworic acid. The free haae. 
which has been isolated by iMimthsen (Axmalen. 880. i80)» 
must contain Uie £(raup OBttCHg)|N: CcHy. and cannot 

contain the ^prtfBp pSOaOH, 4ks it is a base and not A 
I mlidumio acid. 
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Ct. IV.—00]j6CBING lliLTfXBS AKD DVSSITJFWS. 


[I'«b. 28, 1«M. 


*'N 

L a.(CH8),.N ! ^HsN.(CH,), 

Ammonium fomtda. 

II. (CH8)8N.C.H,/ Vh,.N.(CH,)8 

^60jCJ' 


Azthionium formula. 


-H. Tw. 


2-(2.3.4 • Trimtthoxyphinyl)-^ - nnhydrometkyi - 7 - hydroity^ 
y*4*6cnsowranot] and Ha de.riiKUivta. C. Biilow and 
C. Sohmid. Bor., 1006, 80, 214_225. 

Ik addition to the compounds previously deaiTibed (tJus 
1901, 704, 799, 1106), 2>phenyl substitiitod i>yranol 
derivatives, cuntainiiia two inethoxy or hydroxy gron|>s 
in the attached phenyl reakluo in the o- anil p- jHisition to 
tte connecting carbon, as well as in the conjugateil 
benzene ,nuclcuB, have also licen prepared (see Biilow and 
Sauternioister. Bor., 1»()4, 87. 354 and 4716). a’hese 
substances, particularly tlie uninethylated bixlica, are 
distinguished by good tinctorial proiKuties. The authors 
have now prepared dciivativoH of 2-phenyl-4.anhv<lro- 
inothyl*[l‘4*ljenzopyianol}, which contain only ' otui 
auxoehronte hydroxyl group in the bonzono nucleuK and 
three neighbouring hydroxyls m the attached phenyl ring, 
by condensing resorcinol with 2.3.4-lrimethoxvlHiizoyl- 
acetone, and then*rcjnoving the methyl gTou|)s liy means 
of hydnxdilonc acid under pressure 

(’«H4(0H)2+r„Ha(()CH;i)3.(.'(<)H):CF1.0U(m3 
CH iioci 

OH'C^ C'^\v(‘fill2(OH)a[OH).^=^2;3:4| 


HC 


¥ 


C ClI 

I-,-. 


Thf*y iiiuj that the dyeiugK of thiH Hubstanee, a^Mirt from 
weir decj>er.tone, tjo not differ materially from those of 
the rosorcinol-benzoylacetonc eonilensation product, 
since the auxochrome giouiw are not in the cliromogcn 
nucleus.—H. J,,. 

Isoham^ein ; a brown Dyeafvff \Logn'(Hjd dertvahve] 
aadaMe for linsue priding. L. d’Andiran. Bull. Soc. 
Ind. aMnlhousp, 1905, 76, 385- 388. 

Httmmicl and Perkin (this J., 1882, 448) showed that when 
hasmateln is dissolved in sulphuric aciil, there is jiroiluced 
iTOheomateln sulphate. (.’,(,H„Oft{SU 4 H), a compound 
almost insoluble in water, but resolved, by prolonged 
contai’t with this, into sulphuric acid and a “basic” 

iT* i^**^** proix'rties differs I’cnsiderably from 

the dyestuff from which it is derived, giving, for instanci*, 
in combination with iron oxide and chromic oxide dark 
brown, and with aimi)ilia and tin oxido, dull rod colour- 
lakes. Owing to its too sparing soliihility. howevur, it 
has httio or no tpuhnioal valur. It. is now found that 
the dyestuff in question when treuted (in the form of a 
16 per eent. jiasle) with Bodiuin hisuliihite (.'i to 10 per 
cent, of a solution at 36" B.) and a little sodium aiM'tatc, 

18 converted into an easily soluble compound, considered 
lijrely to be of great vahu' for tissue prmtiug, A suitable 
mixture for the application of the new comjmund consists ■ 
of starch paste containing o^^etie acid, (1.50 jiarts), the 
“ tsoho-mateln brown ” in the form of jiaste 
acetate (10 parts of a solution at 
20^ B.) and calcium acetate (4 parts of a solution at 16" B.). ' 
Ttos IS prii^tcd, and the printed tissues are steamed for ' 
1^2 hours and then rinsed and soap(*d. The bronze 
colour thus produced is, it is stated, very fast to light, air, | 
a^ping, &c., being, it is stated, much superior to the ! 
chrome lake of haunatein in this respect. Crom pared with • 
aluarin dyestuffs, the new compound has the advantages 
of jirmting without staining the “ whites ” and of pene¬ 
trating well into the texture of the tissue, the latter 
pjopwty rendering it of especial value in the ]irmliug 
of raised (flannelette, &c.l and pile (velvets, &c.) tissues. 


laobraatltim a daret floured dgestuff [Braziiwood 
privative] auUabte for iiaave printing. L. d’Andiran. 
Bull. Soc. Ind. Mulhouse, 1905, 75. 388. 

IsoBBASttKiK sulphate (this J.. 1882, 448), formed from 
brasiHn by the action of sulphuric acid, followed bv 
prolonged washing of the product with water, yields, on 
treatment with sodium bisulphite, a dyestuff-compound 
analogous to isohasmatein brown ” (see preceding 
abstract). This gives, when printed with a cliromium 
mordanting salt and steamed, &c., a claret colour-lake 
which in oonsideml to be of technical interest. As 
teclmically pine brasileln, unlike technically pure 
hajmaU'in, is not an orticle of commerce, the preparation 
of the " iNobrasilelii claret ” commuml cannot, at pieseiit, 
be uiiilcrtaken on an imhmtrial acale.— K. IS. 

UnoLHH l-’ATESTa. 

Indiyo-vhilc ; Maitif/actiirr of prcytonitioiin u/ -. (), 

Iinray, Ijoniloii. From Farbw. vorin. Alcistci-, Lncina 
und Jlruning. HoccIibI on the Manic, (.Icrmanv, Unc 
Pat. 4(M7. March (i, IdO.'i. ‘ 

Thk ni)plicotinn nf indigo-wlule. either drv or as Hqueons 
pastes, meets with some difficiiltios, as Jry indigo-white 
cannot easily Is' converted into pasU> form'and is readily 
: oxidised in the air. Moreover, the mdigo-wlnte in paabis 
tends to separate out m ennseqnenee nf its crystalline 
struct lire and high s]ieeifie gravity. According to the 
present iiivi-iition, pastes are jirejiared, iireferabiv from the 
moist iiidigo-wliib-, in winch the jiartieles nf the latter are 
surrounded by a viseid organic Isidv selnhle in water and 
of such natnm as not to adversely nillnenee the, vat. 
bueh bodies ari' syrupy nioiio.. di- and tii-saeeliarides, 
esiiecinlly inolusses. Thus iiidigo-white may lai hneadisl 
with ntolasaes and, if prejiarations of a high jie'rceiitage 
are desired, the product so obtained inav he ewaporateil 
III nirao to a syruii or solid. Or the iiidigo-white niav he 
Subjected to prcKKures of 2(Hi atmospheres, priderablv 
hydraulically, and kneaded with molasses. The eoncen- 
trated sugar solutions hove a preservative eflerl, rendering 
the usual preservatives unneoessarv. but small ijiuuititieH 
of fluorulcs or nciils, such as formii* uoif). or of alkalis or 
alkaline-earths may lie adflcil. The indigo*white may be 
partially or entirely replaced by its solnblc alkali salts. 
As an examnle Kuitabli* )>rofM>rti(>iiH, 10C^> parts bv weight 
of indigo.white, eonlainiiig M per cent, of water, inode by 
jiressing at about 2(Ki atmospheres piessiiri'. iiiav be stirreil 
m a kiieading-niachiiic with ahoiit 400 parts of viscid 
molasses, Bvrup, invert sugar nr the lilte.—G. F. 

/b/rs [Sulphide lipestuff:]: Marinjadnre of Uuck Sidphttr 
I —■ . ti. F. Jiiinus, Asiin'res, and H. K. t'ldul. I'nrt.s. 

Eng. Pal, 041, ,laii. I'd. IlKI.y, 

See Fr. Pal. .140,s:a of loiM ; this J., 1006, !i40.—T. F. P. 
L'KITHO ST.VrEH P.tTESTS. 

lipeituf] Utid process of making same ■ Violet | A nil meenc'] 

. O. Bally and M. H. Isler, Mniinlieim, Assignors 
to liadisehe Anilin imd Soda Fahrik, l.iidwigshafen 
on Ithine, tiermany. U.S. Pat. 800,892, Jan. ti, IIKIO. 
See Fr. Pal. .^^0,^l31 of 1004 ; this ,T., 1003, 720. _T. F. B. 

An/hraeene compounds {Dyestuffs\ and- process of making 
same. 0. Bally, iMoimlieim, and II. Wolff. Assignors 
^ Bodisi-he Amlin und Soda Fahrik, l.iidw'igshafeii on 
Rhine, Gerniany. 11.S. Pats. 800,893 and S0!»,894, 
Jan. 9, 190(1. 

See Additions dated Fob. 22 and .Alarch 20, 1!RI5, to Fr. 
Pat. 349,531 of 1904; this J.. 1003, 064 and 1010. 

-T F. B. i 

PEENCn Patekts. 

p-AmiHopfienolsidphonic Acid; HannfcKturc of -. 

Aot.-G«s. f. Anilinfabr. Fr. Pat. 360,416, Deo. 20,1004. 
SlsGer. Pat. ie0,170;of 1904 ; this J.,[1906,886.—T. F. B. 





Viitdnfti MttmtJaemft of inom SiMiit ■~—. Ast- 
gio. I Anmn&far. IV. F»t. 817,996, &pt. 28, 1008. 

A laximta of m-pbenjrleoe- utd ffi-toloylenedlamiiM ii 
booted with otilphur at a high temperature and the melt 
ii eubwquently treated with eodinm eulpbide.—H. L. 

Dyutvfft varying from yeUrm to orange ! Production of 

Srdpnide -. Act.-gee. f. Aniliwabr. Fr. Pat. 

388,017, Sept. 28, 1908. 

A unmiBX of diformylbenzidine and m-toluylenediamine 
is heated with sulphur at temperatures exceeding 200° C. 

—H. L. 

Dyestuffs; Production of blue to greenish-blue [Sulphide] 
——. Badische Anilin und Soda Fabr. Fr. Pat. 
387,600, July 29, 1908. Under Int. Conv., Jan. 21, May 
26, 27 and 20, 1906. 

Tux process claimed consists essentially in (1), causing the 
following substances to react upon each other in any 
order:—(o) Quinone and its halogen derivatives j 
(8) thiosulphates, alkali sulphides, sulphuretted hydrogen, 
potassium tliiocyanate, or other sulphurising agents; 
(o) monoslkylated or unsymmetrioally dialkylated p-dia- 
minothiosulpbonio acids, or their meroaptans or disul¬ 
phides, or the corresponding diamines in the presence of 
thiosulphates. Alternatively, (2), thiodorivati ves of hydro- 
qninonos containing one or more S R groups (E=an acid 
radical) oi their meroaptans, sulphides or disulilhides, may 
be isolated and condensed with the above-mentioned 
thiosulphonatod p-diamines. The thio-dorivatives in 
question are prepared by treating quinonos, their deriva¬ 
tives and substitution products with a compound of the 
general fonmula H.8.R.. of which the most active are stated 
to be thiosulphonic, monothiocarboxyUc, xanthogenio and 
_ thiocyauio acids. The ojierations specihed are in general 
carried out in the presence of mild condonsiug agents; 
where necessary the dyestuB first formed is converted 
. into a true “ sulphide dyestufi, by treatment with an 
alkali or alkali sulphide. Among the 19 examples given 
are the two following, which describe (1) the preparation 
of the potassium salt of hydroouinonemonotmosulphonio 
acid, and (2) the preparation ot a blue sulphide dyestuB 
by condensing this substance with dimethyl-p-phenylene- 
diaminethiosulphonio acid in alkaline solution. 

(1) 43'2 kilos, of quinone (2/6 mob) are dissolved in 
160 kilos, of glacial acetic acid and allowed to drop, 
warm (40° or 60° C,), into a solution containmg 150 kilos, 
of sodium thiosulphate (theory, 99-2 kilos.) and 200 Utres 
of water at a temperature not exceeding 10° 0. The 
solution is thou saturated with potassium chloride and 
the potassium salt of hydro-quinunc-th)osulphonic acid 
18 filtered ofi. (2) To IbO kilos, of this substance, dis¬ 
solved in 600 litres of water, are added, with cooling, 
a aoliition of 100 kilos, of dimethyl-p-phenylencdiamine- 
thiosulphonic acid in 600 litres of water and 60 kilos, of 
caustic soda (40° B). I’he mixture is allowed to slowly 
drop into a solution of 160 kilos, of caustic soda in 600 
litres of water, which is kept at (i0°—70° C. After 
standing for one hour, air is passed in and the dyestufi 
is isolated by acidifying the solution with hydrochloric 
acid. The product obtained is a violet powder which 
dissolves with a brown colour in dilute sodium sulphide 
solution. 

The iwepajration of a number of sulphurised derivatives 
of hyoroquinone and quinone is described in other 
examples, such as the monotliiosulphonio acid, the mer- 
oaptan, the mono- and disulphide, the a- and /3-dithio- 
aulponic acids, the corresponding dimercaptans, and the 
tetrathiosulphonio acid of hydroquinone; bcnzoyl- 
bydroquinone-mercaptan, CaHs(OH)g8.CO.CsH( 
[(OH),!S.CO.C,Hs=1:4:2] 

(from quinone and thiobenzoic acid in ethereal solution ); 
the xanthate of hydroquinone, CI(H 8 (OH)jS.CS.OCj[H 5 
K,OH)siS.CS.OCiHj = l:4:2]i 
8.6.diobloroquinone and 2.6.diohlarobydroqumoue mono- 
and dithiozulphonic acids, Ac. The preparation of dyestuffs 
from several of these prodnota is auo uiustrsted by exam¬ 
ples. In general, tha,dyestaffs obtained ate stated to dye 
(Mfiton from baths odntainibg sodium sulphide in Up* or 



gteeaish-bhm lihades qlf renwricaUe iasttisw to 
washing and aoids. Tbo fastness to ohlotine Is stated to 
be, at teisst forwulphide dyestuffs, very satisfactory.—H. Is 

Dyestuffs varying from violet to blue from Irtdopfumole 
derived from Paradiaminee „ and a-Xaphthelt 

Manufaeture of Sulphide -w C. Bis. IV. 

367,687, Sept. 9, 1906. Under Int. Oonr., July 17, 
1905. 

AodonniHo to Fr. Pat. 284,887 of 1894 (whioh deals with ' 
the conversion of indophenola into sulphide dyestuffs) 
indophenols, such as the “ well-known product derived 
from u-naphthob” whioh do not possess at least ooe 
phenol, cresol or phenoloarboiylio acid residue, are ttOt 
suitable for conversion into sulphide dyestuffs. 0^ 
present inventor on the contrary, finds that the Indb- 
phonols derived from a-naphthol and p-diamines ^Id 
valuable products varying in shade from pnte bine to 
violet, when heated with polysulphides, and olaims the 
preparation of these dyestuffa ■ 

For example, a press cake containing 20 kilos of tiu 
indophenol obtained from p-ammodimetbylsniUne and 
a-naphthol is dissolved in presence of AO kUos. of cmtal- 
lised sodium sulphide. To the clear solution 15 Idl^ of 
sulphur dissolved in 40 kilos, of crystallised sodium 
sulphide are added. Tlio mixture is evaporated until 
its boiling point reaches 116° C., and is then boilod under a 
reflux condqpser for about eight hours. The dysstuff 
separates out and is filtered off, redissolved in s^nm nd- 
phide and ropreeipitated in the usual way. p-Aminodiethyl- 
aniline, or p-aminomonomethyl- or ethyf-ci-toluidins mayno 
employed in place of p-BminodimCthylaniline. Blue dye- 
stuns of different shades are obtained. The indophei^ 
obtained from p-phonylenediamine or p-toluylenediamina 
(CHj : (NHjlj = 1:2:3) yield dyestuffs whioh are statad 
to produce with only 3 per oont. a heavy shade of violet. 
The above dyestuffs possess, it is said, good affinity fqr 
cotton in the form of their leuoo-bodiea The shades ate 
developed by oxidation on the fibre, and are then stated 
to be fast to light, washing, alka(jB, and weak ocBOBio 
acids, but not to mineral acids. The dyestuffs an solriile 
in alcohol and benzene.—H. L. 

Gsbmxh Pxtxhts. 

Lakes [from A to Dyestuffs]; Proeess of preparing Oliaim 

-. F. Bayer und Co. fler. Pat. 160,172, May 28^ 

1903. Xmi., page 189. 

Dianthraquirume-imides; Process of preparing —-rv 
Farbenfabr. verm. F. Bayer und Co. Om. Fat. 162,824, 
,Oot. 30, 1903. 

DiAWTHBAqmoNxiuinxs, stated to be of value fat ffae 
production of dyestuffs, are prepared by eoodenri^ „ 
halogonated anthraquinones with aminoanthraquhMilMi 
in presence of metaluo salts, such as cupric ohioonde, 

-TF.li. 

Dyestuffs; Process of preparing ytUovi SuMiide . 
Chem. Fabr. vorm. Weiler-ter-Meer. Oer. Iwt. 168,001, 
April 19. 1904. 

BxwziDniB or toUdine is heated with p-nitro-e-tolnldiBe 
or with o-nitro-p-tolnidine and sulphur, to a temperatun et 
220°—300° C. The dyestuffs are pun yellow ia eotoor, 
and similar to those obtained from m-toluylenedlamfaM . 
with benzidine or tolidine (see Addition to IV. Pat. 821,1W . 
of 1902; this Journal, 1904, 67).—T. F. B. 

Hydroxyphenylrosindvlines [Atine Dyestuff A; 

of preparing -. Kalle und Co. Ger. Pat 16l,SiK 

April 19, iAh. Addition to Ger. Pat 168,077. Decs tfa 
im (see this J.. 1905, 614). 
HyDBOXVFnxNVtBosiWDUuirxs an obtained by 
e-amiuo-o-oresol with benzeneazo-a-na|ditoylaiBfam 
oenzeneaaophenyl-a-nsphtl^lamine and wMor or 4lo4^ ; 
under a nfiux condenser. The sulphide dyestuffs ptepantt, ' 
from the ^xxluot an purer and more y^wfsfa-rrf^ wiii:- 
those obtiuned when p-aminopfaenol is empioTed'faotttMMtv'; 
Gler, Fata. ISAlOl, 160,788 wtd 160,8t8;{ ^ > 

.■6U'and886).-4bF.B, ^ 
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OL^v^^^Ei>43wi)6. Ac.; ’mmnim, tamus* a btbbh^ 


•■ ■*“■ ““““ “ 

'L"‘? are used tor cUlorinatiog indigo 

f°'' V^f-Poring a Monoam -. 

«“• 

■" 'Worinatod, nitrated 

fisC£i4 S 

sxrATi“ii‘Mr„ 

precipitated by a suitable metallic salt._T. F. B. 

Prcj^raliont reWy solMe. in inUcr 
® PrZcne /or premring 

ccrfourfes* ——. Jiarbwerke vorm. Meister, L^riiw und 
Bruuing. Oer. Pat. 103,104, Aug, 13, l<)oi. 

'”■ i“ ‘hwr mole- 

oule or© allowed to react for a long time, at- the ordinary 
tom^ature, with conoontrated hydrochloric acid; on 
"rii« T products arc 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

(Ooatinued /rotn paffe 120.) 

"•'"^Aaryiiig- M sodium 

MroaidpAite tlis presence of Moline iron com- 

m' 11 ^" and a. Thcsmar. Bull. ,Soc, 

Ind. Mulhouse, lOOS, 75, 374—378, 

disoharge-miituio containing sodium 
^droBulphito m solution and suspension, described in a 

““ alan Addition 

^8..^' 1 this J., I<K)5, 87), suffers from the 

mhorent to mixtures in which crystalline 
precipitates ore present, of scratching the printing^ rollera 
A muture free from this defect, giving, moreover, like the 

ra on tissues 

dj^ with a-Naphthylamine Claret, is composed of 160 

^tenaV^fM* J®® precipititcd calcium 

P®"*®)’ nnd 80 parts of china- 
oUy mixed mto a paato with 120 part.M of cold water 
to which are ^deif 340 parts of concentrated sodimn 
hydroBH plute-formaldehyde (“ 100 pr cent."), 210 Imrts 

00m,lii;;:.urave 

b^^solved, 130 parts of an alkaline iron solution 
by dissolmng 20 ports of ferric chloride in 20 
p^ of water and adding the solution graduoUy, while 

TOf«h^nd 40*™^’ 1 n* parts o/caustio 

potash and 40 parts of glycorm in 26 parts of water. The 
tiasues printed with this mixture are steamed for throe to 
fonrminute^ They are then thoroughirrinV^in Z‘r 
■oured. preferably with dilute (i-i” B ) hydlZhlorte 

^ Mt similarly to iron salts in this connection, but 

oTtin’^aJJo a 1 °a" ®*a'ni>k. the salts 

u ®nnsiderable activity; those of 

'"''■•5' f^Wyi wldlat the 
f u ‘*’® “®‘®J* ®’® 1"“® without action. 
JiolreZ 5*“®'’"?** produced with the white discharge- 
w *** «<|imxtur8 with Flavaiithrene (for yellow) 
K^^Wjfor pey). Indmithrene (for 'pale Vuel ,’ 
C^osinc, soluble m spirit,” dissolved in phenol and 
thus meo™rated with the white discharw mixture 
JPdantfareno appears to 

p^ally dMomposed and it suitable only lent pale shades 
of blue. Dee^r shade, of this oolour Ly 


trith Phraooyanine V, which is made into a paste with 
phenol tefore behm added to the ^tiig mixt^ 

C «i^rly%pplied ; 

C- Javre states that very fast coloured discharges mav 
to obtamed with the alkolme iron mixture reoomSmdeZ 
by ^mixing this with sulphur dyestuffs; thus, a 
^Khwgc IS produced with Immedial YeUow D (40 pms. 

f . 1 °' with Immedial Sky blue (40 

^s. of the dyestuff m the form of paste per litre), and a 
*^®“ ^“'”i “ mixture of the yellow and blue printing 
colours. Tho pnnted tissues, after being steamed for 
four minutes, are treated for a minute at the ordinary 

&rtorAi.-E! b'.' - 

NamUhjlamine Vhrf; Discharging - unih Sodium 

DydrosulphUe, in the presence of neutral iron compounds. 
E ^ZunZT' ®!>1A. Hug (of La Sooiite 

ll)0672T7-iL>18^ ' Proct's-verbaux, 

ExfEBiKNCB has shown that the process of discharging 
tissues dyed with a o-Napiithylamine Claret by mean? of 
a mixture eontainmg sodium formaldehyde-sulphoiylate 

(!«.e precedui" atetraet) is unsuitable for .hnely engraved 
^tterns, nrobably owing te the alkali present S the 
mature absmbmg moisture during the steaming opora- 

nSineO 8i«r large for such pattern is 

obtained from a snitaljy thickened mixture of 
sodium formaldelivdc-sulphoxylate, an iron salt, and 
sodium nitrite, tlie effect on the azo dyestuffs being 
meroased by the further aildition to tlie mixture of sodium 
ricmcleate. The sodium nitrite mav to 
omitted from tile pnntmg mixture and applied to’the 
tissues m Die form of a preparation-solution.—E. B. 

English Patents. 

Washing and drying fabrics, fibrous substances and the 

Me ; Meclmmsm for -. J. T. and J. S. Moore 

Keighley, Yorks. Eng. Pat. 1120. Jan. 20, 1006. 

An open-work cage mounted to rotate horizontally, 
ZT * "■ '^,'i®f™® inatormls which are to to washed 
dyed, &e. Beating or lifting devices are fitted within 

di^trl'h!'!’’ '® "f ‘•““ins ‘to materials and 

distribiitmg through them the washing, Ac., liquors in 
which the com is immersed, while it is toing^turneA 
file cage, with its contents, after the washing,*&o., lias 
been effected, is transferred to a chamber in which the 
materials are dned by a enrrout of hot air._E. B. 

AnUinc lilnck on vegetable fdires, yarns and fidirics ■ 
Produ^ton of -. J. ginger and Tho Bradford 

At^g™25'^190r*‘““’ 17-‘^18. 

In order to produce animal black on vegetable fibres or 
fabnos, these are first impregnated with an aquMus 
solution of chromic acid, or of a mixture of chromates or 
toitoomates with sufficient mineral acid to liberate chromic 
Mid, and are then exposed to aniline vajxiur. A good 

't 10 per cent, of chromic 
anliydride (CrQj) is used, caloulated on tlie weight of tho 

cstiteT’ *'"I^®8“»‘*o“ with anUine vapour is 

.‘i**® in a chamber at 

Ste ® -the vajxiur, obtained by blowing 

air or steani through nnilme oil, heating aniline oil.”? 
heating a mixture of aniline oil and water to 90® C ar« 
mtr^uo^. By keeping t^o chamber at tto aW 
mentioned tempernturo, the process of formation of the 
““'^® P~‘i“««d “ said to to 
™ ““I P®''“anent to atmospheric 
i^uwoes. The material is subaequently washoa and 
dried in the usual nianner.-^-K. F. 

Pa^rns, Designs or other similar markings in fabrics • 

Six Ft. Pat 356,188 of 1906; this j., 1906,17.—T, p. B, 




Bgirond^ite preparation ; Jfonu/oehtre of a ——. 
7urbwerk« vonn. Meiiter, Luoiiu und Briining, Hoeolut 
•n Uaine, Oermaay. Eng. Pat. 26,173, Deo. IS, 190S. 
XJoder Int. Cony., Dec. 28, 1904. 

A HYD 80 SULBHIIK Compound directly applicable to va^ 
dyeing ia obtained by eyaporating to dryness in vacuo 
ftmixtnie of an alkali hydrosulphite, a ketone and ammonia. 
Thus, 1 litre of a 12 per cent, sodium hydrosulphite 
solution, 100 o.c. of acetone and 200 c.c. of a 26 per cent, 
ammonia solution may be used ; the resulting white pro¬ 
duct is more stable than sodium hydrosulphite, but is also 
capable of reducing Indigo sulphonic acid in the cold 
(compare Eng. Pat. 6216 of 1904 ; this J.. 1906, 194). 

—T. F. B.« 

Fire-Resitting; An improved sotution for rendering 
combustible rnatcriolB\W ood. Textile Materials^ (t-c.] —. 

A. W. Baxter. Eng. Pat. 6209. March 13, 1905 IX., 
page 182. 

UniTiD States Patents. 

Fibres ; Solvent to be used in effecting the incipient sub¬ 
division and decomposition of the semi-ligneous cambium 

layer and epidermis of Bast -. M. H. Oolahan, 

Chioago. U.S. Put. 806,964, Deo. 12, 1905. 

The residue in discharge waste waters obtained on 
washing “ sludge oil ” after treatment with sulphuric acid 
is heated with the discharge waste from parafiln oil purih- 
oation known as “ spent soda ” to 100° C., and the mixture 
is used as a solvent for the puriKwe set forth in the title. 

—T. F. B. 

Bleaching Fibres. J. Wakefield, Cuckermouth. U.S. 

Pat. 809,869, Jan. 9, 1906. 

See Eng. Pat. 26,621 of 1903; this J., 1904,1026.—T. F. B 

Steaming Cloth; Machine for -. (1. B. Gorlach, 

Assignor to Kettling und Braun, Criiumitzschau, 
Germany. U.S. Pat. 810,271, Jan. 10, UK)6. 

See Eng. Pat. 7006 of 1906; this J., 1906, 671.—T. F. B. 

French Patents. 

Silk and Textiles ; Process of making artificial -. 

E. A. Vittenot. Ft. Pat. 360,383, Dec. 8, 1904. 

See Eng. Pat. 1686 of 1906; this J„ 1906, 921.—T. F. B. 


84k! Recovery of scfvsnts, erpedatly Ahdhol ttni SUktr,- • 

from biMint of artificial - J. Doug*. First 

Addition, dated May lit 1906, to Fr. iht. 366^835 ^ 
April 21, 1906. 

The bobbins or supports on which the artificial silk i* 
wound are provided with longitudinal perfomtitma, in 
order to facilitate the introduction of the wash water in 
the process described in the main patent (see this J., 
1906, 71).—H. L. 

Tissues at full width ; Apparatus for scouring, bleaeUng, 

dyeing, mercerising, dec. -. C. L. Bothwell-Jackson 

and E. W. Hunt. IV Pat. 366,712, Aug. 6, 1906. 

This invention relates to apparatus for bleaohing, tec., 
tissues at full width (see Eng. Pate. 6409 of 1900 and 7672 
of 1903; this J., IWl, 120, and 1903, 904), being more 
especially concerned with the provision of mechanism tor 
automatically reversing the diction in which the tlssnea 
arc drawn from the one to the other of two rollers, mounted 
side by side within a closed vessel The constmotian and 
manner of operation of the apparatus are as follows s—The 
tissue 17 (see Figs, land 2) is wound upop one of two draw* 
rollers 13, a [Xirtion of it, long enough to encircle several 
times the other draw-roller, being unwound, passed tound 
a pressure-drum 19, and wound upon the second draw- 
roller, while the carriage bearing the framework upon 
which the roUjrs are mounted is outside the kelr. The 
carriage is then run on rails into the keir, its position bring 
so adjusted that olutobes 10 and 11, at the end of the 
shafts u|K>n which the draw-rollers are mounted, engage 
with clutches 12 and 14, fixed upon the ends of driviM 
shafts 16, extending through stuffing-boxes in the back OU 
and actuated from outside, the kier. The door of the keir 
is then closed ; the scouring, Ac., liquor to be apjdied, is 
introduced; and steam is admitted until tbs requited 
pressure has been attained within the apparatus. The 
draw-roller upon which the tissue is to be wound is then 
set in motion. The tissue is thus unwound from tit* 
roller ujmn which it was originally pla^d and wound uptm 
that whioh ia driven. When almost the whole of it hie 
been received upon the latter roller, the mechanism Is 
reversed and the tissue is re-wound upon the first roller. 
This is accomplished automatically by means of a frietioa- 
pulley 20, fixed upon the shaft of the pressure-drum 
which descends upon a friction pulley 9, loosely mounted 
upon the shaft which carries the roller from whion the tiasuB 
is being withdrawn. Wlien the two puileys come Into 






































S® I’^j® rerolvat. md, in doing «o, bring* » 
Mtob, fixed »t it* ride to beer against a piece 8 , proleottna 
from a gear-wheel 7, looeeiy mounted on the «haft lo 
ITie wheel 7, gear* with a wheel 21, fixed upon a shaft 22 
uMn wWohfr keyed a geai-wheel 23, engaging with a gear¬ 
wheel 24. The movement communicate to the latter is 
tranawrred to a rack 26, upon a rod 26, which is thus 
moved lonmtudinally, displacing by its motion a counter¬ 
poise 42, which controls the position of the driving strap 
nron one or other of the two driving pulleys 28 and 29, 
The draw*rollers are thus actuated in turn, during so long 
• time as is necessary for the completion of the scouring, 
«o., of the tissue under treatment._E. B. 

Waahing Machine. G. V. Spittal. Pr. Pat. 367 673 
Sept. 8 , 1906. 

A wasmso machine is claimed, which is stated to give the 
goods a rapid and thorough cloanaing, as it almost exactly 
reproduces the process of washing by hand.—H. L. 

Paper, Cloth and other itihbone ; Drum for drying _ 

F. Mignot. Fr. Pat. 367,680, Sept. 12, 1906. 





-TfcF 


^** 1 .*^*? claimed (see figure) is mounted on a frame o. 
It* shaft l>, resting in the bearings c, may bo revolved bv 
means of a cog-wheel o», and a secondary shaft c* to which 
"'d r. « fly-wheel /, are 
nttMhed. Ihe drum is forlncd of two lateral plates g. 

beorioga K in which the 
*’ ^ ?’ *< ®- * "'“k- The 

tfr^a of those sorews run alternately to the right and the 
r the screw marked with even numbers 
running to the right. On the drum thus formed by the 
tt screws an endless ribbon or band of cloth is 
spirally wound passing at both ends on to guide-rollers i 
^uW bars i, and 7, which are fitted with horirontol 
pin* m, we fixed on to the framework a, in close proximity 
to the plate, g The bar k has a greater diameter than I 
“® fcnished alternately on 
™ right and 1 ^ of the drum with a wheel or four-pointed 
52^ n "i t i» worked by the toothed 

the latto by the bar i. Thus the rotetion of t^ 
^ran^auses the sorews also to revolve, the series 1 , 3 , 6 , 

direction to that of the drum. The threads of 
^ Smd"*°***^ oorrespond with the width of 

f* *** “tongement ia stated to be (1) to 
‘““OH on the endlew band i (Z) to direct 
P*^®^ IbiM ot 4 the dram, 

6 ^ t^way a ribbon of oloth <» 

mmle to ti»v«»* a distanoe of over 


nt endleu band < ia reoute^J for drying daUoate papa 
nbbons, sneh M those or.cIgaAtte papa, but 
dispensed with fa woven ribbons, Ac.—H. Is ” 


VL—OOLOURIKO WOOD, PAPBI^ 
LEATHER, &o. 

* {Continued from page 71.) 

Fbxnck Patxnts. 

Printing Platee or Caste ; Proceae for preparing a tilaaHe 

moteMof and for making - therefrom. L. Coliad^ 

Ft. Pat. 360,376, Doe. 6 , 1904. vouawon. 

SxE Eng. Pat. 27.090 of 1904 j this J., 1906, 842.-1.1.8. 


VIL—ACIDS, ALKALIS, AHD 8ALT^ *A1ID 
NON-METALLIC ELEMBITTS. 

(Continued from page 122.) 

HydrMie ac,id: Papid method of preparing _. F 

Bodroux. Comptes rend., 1900, 142, 279—280. 

To 100 0 . 0 . of yarm distilled water containing auspended 
80 grma of barium peroxide, 50 grma of iodiM are added. 

' ® »»ob portion InUng 

add^ only when the liquid has become decolorised afta 
addition of the previous portion. Thb fiquld is filtered 
with the aid of the puimj, and the raidue washed with 
about 80 0 . 0 . of water. To the oombined filtrates in a tall 
narrow cylinder, 60 grms, of iodine are added and dis. 
solved, and a rapid stream of sulphur dioxide is then 
poasM through till tho liquid is decolorised. The liquid 
filtrate oonoentrated, if neoegaaryp by 


distiUstion. m relctrou.—BaOsA 

Bal,-PI,-PSO,.p2H,0=Ba80s+4HI, *1?. t“7 * 

Silicic acid; a- and fl-Porme of aoluhle -. F, Myiini 

and E. Groschufi. Ber. 1906, 89, 116—128.^ 

of 'Odium siHoate, Na,8i.0„ 
in the cold with hydroehlono acid, or by neutraUrimr a 
solution of sihoon tetreohloride with sodium hydrori^ a 
solution of siUoio acid is obtained which passes fretlv 
though a dialysing membrane, and does nottoagulate 
alburn^ It IS indiflferent whether tho acid be aditedto 
the Bihoato or conversely! but immediate oompbte 
^xtiue must he ensured. If there be local Buperssln^ 
tion, some at least of the dissolved silioio aoid is In a col¬ 
loidal form, mid coagulates albumin. Tha authon canard 
the sMond, or ^-form, as a polymer of tho tot, or 
the ohange from the a-form occurs riowly and partially 
in tho cold, more rapidly and completely on hsaSn g mS 
IS Bcoompanied by a nse in the freezing-point^ rile 
solution and a slight inereaeo in the eleotriow oondnottvity. 

-ar.T.D. 


Compounds of —i 
L. Ouvracd. OOmptm 


Barium and Strontium Borates; 
u>ith the corresponding Chlorides. 
rend., 1906, 142 , 281—288. 

By fusing together too anhydride and sirontium ottode, 
the substance, 6KOs,88rO,8rC3, is obtained. Byaddimc 

taimug chlonne is obtained, but the substances, B.O«39rO 
and B 20 s, 28 rO, whioh yield respectively with water the 
compounds B,a„Srd,2H,0, and B,G„St0.4a!a» 
Stiwtium bromide—but not iodide—behaves siiriurlr 
to the obloride, and barium furnisbos oompound* axaoriy 
ajulogous to those of strontium. Neither bwhutt #« 
strontium borate oombines so readily with to oottaapand., 
mg halides as does calcium borate.— J. T. D, * ■ 

and Nitrates ; Production of — iv eb 
wdalKn of Ammonia in pnsenee of Cumie Mu 
W. Trimfaa and A. BOt*. XU., page wS; * 
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Cl. Vn.— ACBDfi, AUlALia * SALTS. » »fON.METAIXIO KIiE103!TS. 


Enqusk^Paiihx. 
« * 



7916, April 13, 1906. 

Gbesn pyrites is subjected to a preliminary heating 
operation on' a floor under the same roof as tlie burners, 
and preferably arranged with a burner on each side, at a 
lower level than the floor. The pyrites dust or smalls made 
in the preheating part of the chamber is raked off the 
•floors to undergo special treatment, and is not allowed 
to pass into the burners.—E. S. 

United States Patents. 


Svlpkuric anhydfide; Process of making -. II. 

Knietsoh, Ludwigshafen on Uhine, Assignor to General 
Cb^Diioal Co., l^cw York. U.S. Pat. 809,450, Jan. 9, 
1906. 

See Eng. Pat. 12,781 of l90l; this J., 1902. 772.—1’. F. P. 

Boric acid, d'C. ; Process of vmking —— [Svlyhvr 
Burner]. II. Plumenberg, jun., Daggett. Cal., Assignor 
to American Borax <’o., Pittsburg, I’a. U.S. Pat. 809,560, 
Jan. 9, 1906. 

A tONO horizontal siilphur-biiming chamber, is supplied 
with air under pressure for continuous working; sulphur 
is supplied at intervals, the sulphur dioxide being allowed 
temporarily, during such time of supply, to pass into the 
outside atmosphere. Tlie gas is led into water containing 
in suspension the fmely-dividcd ore, whereby Ixinc acid 
or the like is not fixw and is dissolved by tlit* wa1<'r m 
solution. The product is then separated bv evaponit-ion. 
(Compare U.8. Pat. 734,397 of U«)3; tliia'j., 1903. 950). 

—E. S. 

Potash : mAjyparatus for extruding crude - [from. Wasie 

WaUre of Beet Sugar Pndorks]. 0. W. Henry and F. 
W. Beale. U.J3.*Pat. 803,058, Oct. 31, 1905. XVI., 
page 191. 

SUvtr Salt; Process of producing solutions containing 

^re -. IV. Bblsterli, Winterthur, Switzerland. 

U.S. Pat 809,278, Jan. 9. 1906. 

See Ft. Pat. 366,618 of 1905; this J., 1006.1239.—T. F. B. 


Meitdlic salts and oxides; Method of densifying and 

diminating air and gas from masses of p%Uvervlent -. 

£. 0. Bartlett and W. F. Gordon, Joplin, Mo. U.S. 
Fat. 809,364, Jan. 9, 1906. 

Bbe masses oi|,pulverulont metallic salta and oxides are 
so treated in a revolving receptacle as to cause the com¬ 
ponent particles to cons^tly shift their relative positions. 

— E. S, 

» Stannic CUoride / Process of making ——. C. E. Acker, 
Niagara Falls, N.Y., Assignor to Acker Process Co., N.J. 
^ U.S. Pat. 810.464. ^an. '23, 1900. 

Stannocs chloride solution, obtained by acting upon tin 
with a “ solvent containing chlorine,” is subjected to the 
action of a gaseous or fluid mixture containing free 
chlorine, hydroclUorio acid, and air or oxygen, the air being 
in sufficient proj'ortion to prevent undue rise of tempera¬ 
ture. The stannic chloride solution thus formed is caused 
to act on tin to reproduce stannous chlorine, which is 
.again oxidised as before, and the concentrating process 
is repeated until a solution of stannic chloride is obtained 
of higher density than 1*800.—£. 8. 


Stannous Chloride; Process of making ——. C. E. 

Acker, Niagara Falls, N.Y., Assignor to Acker Process 

Co.. N.J, U.S. Pat. 810,456, Jan. 23, 1906. 

Metallic tin is brought into eontaot with a solvent con- 
tainiog chlorine, and tlm stannous ohliu'ido thereby 
produced is subjected to the action of a gaseous or fluid 
mixture containing free chlorine with or without hydro- 
ohiorio aoid and air. The staimio chloride formed is 
ledtmed to stannous ohloride hy the action of Hn, and the 


rito. ss, im 


process is repeated until a stannic chloride solution 
exceeding a density of 1*8 is obtained, which is then again 
reduced and the solution allowed to cool to obtain crystal¬ 
lised stannous chloride.—E. 8. 

Tin! Process of making Chlorine Compounds of — 
C. E. Acker, Niagara Falls, N.Y., Assignor to Acker 
Process Co.. N.J. IT.S. Pat. 810,466, Jan. 23, 1906. 

A SOLVENT for tin is subjected to the alternate and repeated 
action of metallic tin and of a gaseous bodv containing 
chlorine (see the two preceding abstracts), ancf the solution 
finally obtained is cooled bv a medium out of contact 
with it, wliercby, it is stated, “ the tendency to prMuoa 
inetastannic conipoimds is avoided.”— E. 8. 

♦ French Patents. 

Lead Chambers [for Sulphuric Acid]; Auxiliary arrange- 
ments in ——. J. Lagache. Fr. Pat. 360,363, Dec. 1, 
1904. 

Part of the gases are withdrawn from the hottest, or 
from any desired portion of the lead chamber, by an 
aspirator, and are conducted to a refrigerator, from which 
the portion that condenses is withdrawn. The cooled gasea 
arc then returned to the chamber. The ventilator or 
oapirator may bti adapted, singly or in series, to any point 
of the apparatus, within the chamliers, or in the connecting 
passages. —E. S. 

Ntirogen; Manufacture of compounds of ——, from the 
j4tr. Siemens et Halske A.-G. Fr. Pat. 368,171, 
Sept 30. 1906. 

The constituents of the atmosphere are separated by known 
processes either chemically or mechanically, and the nitro¬ 
gen is made to combine with carbides of the alkali metals 
or similar substances. The oxygon is mixed with a further 
quantity of air, and the mixture is subjected to the action 
of eiectricitv for the production of oxides of nitrogen. 

—B. N. 

Perborates; ProceSs of preparing -. Deutsche Gold- 

und Silbcr-Scheido-Anstalt vorm. Kocssler. Fr. Pat. 
360.3H8. Dec. 0. 1904. 

See Eng. Pat. 26,780 of 1904 ; Ibis J., 1906, 332.—T.F.B. 

Oxygen; PrcjHiration of - by the decomposition of 

oxygenated salts. 0. F. Jaubert. Fr. Pat. 360,377, 
Dec. 7. 1904. 

An oxygenated salt, such as a perchlorate or nitrate, is 
mixed with a very small proportion of a combustible 
substance, and the mixture is agglomerated and moulded 
into cartridges or the like, which, on being ignited, evtdve 
oxygen witli a little carbon dioxide or nitrogen. If 
desired, an inert substance, such as sand, may m added 
to tlie, mixtiii'c, to moderate the rapidity of the com¬ 
bustion.—E. S. 

Air; Process for the. Liquefaction of - and the pro¬ 

duction of oxygen unth patiial recovery of the work ex¬ 
pended. R. Mewes. Fr. Pat. 368,236, Oct. 3,1905. 

At a certain stage of the ordinary processes of compression 
and refrigeration of air, with partial recovery of work done, 
the gas expanded by aspiration, and consisting chiefly of 
nitrogen (having a vapour tension at —106’’ C. of 740 mm-, 
that of oxygen ming 142 mm.) is not returned in the circuit,, 
but after being util^d in producing liquid air by refrigera¬ 
tion, is discharged, thereby leaving the gaseous mixture 
richer in oxygen. An aspirating pump is used with special 
connections for effecting the expansion of the compressed 
air.—E. 8. 

Chlorine; ManuMure of - by Electrolysis of Hydro¬ 

chloric Acid* £. F. Odte and r. R. Pienon. Fr. Fat^ 
358,245, Cot 3, 1906. XL4., page 166. 
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VIIL--GLAflS. P0TTER7, AND ENAHBIA. 

(Continued from page 122.) 

Esolmh Patent. 

Aiiea or Muecovy Olase / An improved process for finely 

^minuting -. P. Dobler, irumoh, Germany. 

Eng. Pat. 2.S,149, Nov. 10. 1005. Under Int. C’onv., 
Jan. 23, 1906. 

By this process the mica is first heated for several hours 
In a closed vessel, so that it is opaque on cooling, and is 
afterwards subjected in a closed vessel to the notion of 
steam or hot water, and then ground_W. C. H. 


United States Patents. * 

Class ; Manufacturing Window -. L. Anncrt Paris 

Prance. U.8. Pat, 809,418, Jan. 9, 1900. ’ 

A HOLLOW “ closed-ton blank of glass ” is first oast in the 
shape of a frustvum of a cone, which is then clamped with 
op<in end downward upon a rotary platform. The 
blank is then transformed into a bulb or ovoid-shaiied 
body by subjecting it to the action of heat in on oven 
until It IS rendered sufficiently plastic, and, whilst in that 
condition, imparting to it a rotary movement upon its 
axis, as well as a vertical up-and-down movement, at 
the same tune that a current of air is being forced into 
its initerior. The gloss is now cooled and secured to a 
second rotary jilatforin with its ojien end upwards, and 
then transformed into a plate or disc by reheating in an 
oven, and imparting to it, when sufficiently plastic, a rotary 
movement on its axis, after which the glass is annealed. 

—A. G. L. 

Class-Furnace 8. O. Richardson, jun., Toledo, Ohio 
U.S. Pat. 809,926, Jan. 9, 1908. 

The furaace comprises a heating-chamber in which a 
practically closed melting-pot is mounted. The pot is 
provided with a feed-port oiioning nutsido of the heating- 
chamber, and with an outlet-port discharging into the 
fumaoe, w-hich i.s also provided with a plaining-chamber 
and a conduit arranged to transfer metal from the iiot into 
the plaining-ohombcr. An air-port is interposed between 
the heatmg-chanibor and the plaining-chamber below 
the level at which the conduit crosses the port. Means aro 
also provided for passing flame and gases through the 
hoatmg-chamber and around the pot.—A. G. L. 

Vitrified Brick TUe., and various shapes; Method of 

pro*«ung - - Urom dag of Copper-Smelting Fumacesl 

16 iw" 810,022, Jan. 

Trt iron silicate slag from copper-smelting furnaces is run 
into moulds so as to completely fill them. At the rapidly 
ooolmg outer portions of the moulds the slag is confined 
whist the hotter central parts are subjected to iiressure, 
after which the article produced is allowed to cool and 
annealed by heating it in dry sand or slag.—A. G. h. 

Ceramic Ware; Process of burning -. B. E. Eldred, 

aronxville. N. Y., assignor to Combustion Utilities Co., 
New York. U..S. Pat. 810,044, Jan. 16, lOOffi 

A STATIONARY mass of the ceramic ware is burnt by means 
of a voluminous slow-bnming flame, produced bv forcing 
gases containing oxygen, diluted with products’of oom- 
bustron, ^ough a bed of solid fuel, the air necessary for the 
combustion of the gas produced being pre-heated in a 
regeMrator. The volume of the flame may be enlarged 
M the bummg of the ware proceeds, or else the amount 
M burnt uses ui^ as dUuent may be varied so as to give 
alternately a reducing or oxidising flame.—A. G. I* 


IX.—BUtLDINO, BIAXERIALS, OWYS, ^ 
MORTARS, AND CBMEtm. 

{GotUinued from page IjiS.) 

Lirne-Sand Bricks; Harming process t« fhe eutnu- 
tadure n! - R. geidis. ± angew. Chem. 1906,. 


fadure of ■ 
181—183. 


For the preparation and mixing of the materials tbrae 
methods are used—the quicklime, the slaked lime, and 

moisture S the 

sand effects the slaking of the limb; in the second, the 
lime IS slaked to the dhy hydrated condition, ground to 
a l^wdOT, and mixed with the proper amount of aandi 
and 111 tho third, weighed amownta. of ground QuiokHme 
and dry sand are niixed together for 22—25 minute® in* 
closed veswl to which steam and water are admitted to 
Blake the hme. After any of these processes the materia 
ate taken to the press, and from it the objects are removed 
to a wagon, which is pushed into the hardening ohambeA 

horns"***"” atmospheres^ 

Two hyiiotheses have been advanced to explain the 
process of hardening in tills chamber. The one^umoe 
that m tho production of the iiressed ware, each grain of 
sand must become coated with a thin skin of lime, and 
thatacemebtatiou takes place in the hardening ohambor. 
The wcond assumes that tho hoUow spaces between the 
imiividual grams of amid are fllled with lime, which then 
effects the cementation. From hie own exporimentl 
the author considers the following to be the ex^onaticn 
of the process ;-.-At the usual pressure and tomp^tnw 
prevailing in the hardening chain her, a portion of the silicic 

Thf fTrOf coUoidal condition. 
Iho hydrated hmo present in tho object reacts with this 
Mhoic acid, with a simultaneous union with water, and 
forms a calciiun hydrosilicate, CaH,Si 04 + 2 H, 0 . wMoh 
causes the hardness of the brick. ^ wmoa 

This theory explans why briokif cannot bo made with 
either a very small or a very large addition of lime, and why 
the amount of hme required is deiwndent upon the quM^to 
of soluble silioio acid contained in tho simd, and^ftirthw 
why the best bricks aro obtained when the 
hydroxide and ‘he free sU.oio acid are in moleoulm propor- 
tions Ihe fact that bricks cannot be made from 
quartx-sand and hmo is because tho siUca in suoh a form 
will not comlmie with the lime at the oven tomperstare. 
^Spar sand 18 used most for the manufacture; it^tains 
5—7 per cent, of soluble silicic acid, and this, with a lima 
averaging 86 jier cent, of calcium oxide, omriwiponds wiA 
4 5 cwt. of hmo to 24 ob. m. of sand, a ratio used in 
proctice. The theory ^ shows that if a hard water 

1“ become olK! 

cally oombm^ m the hardening process. It also explslaa 
why when the heating process already refeiiodtoto • 
erajiloy^, it is neoess^y to pass tho pressed obieots M 
once to the hatoemng chamber, to avoid mtemiptii of the 
^emioal ration, which begins in the heating proesat. 

§f®"™f® of ‘he haidening ehsttte 
should be avoided, and for this purpose oreglsteriiiff 
pressure-gauge is recommended.—™*‘***^ 

Enolirh Patents. 

Cork expositions; Manufacture of -.. F. m-*— w 

Rod4«, Cslefla, Spain, kng. PuL 248, jmi. 6 , Jm ^ 

In making agglomerates of psiticlea of cork or cork duk 
ft^^'fl*^**.*®*®***?! ® glutinous material, the miirtBm h 

moulds fitted into presses in suoh a maiuMc ■ 
that the mass is able to receive a mechsoloal premnaAi 
at l®ast two different directions at right sogM te hoeii' 
other. The two pressures may be apSed eJtSrMwid. 

t^T ffloS, ^ I?”*"; 


etdt 







182 


GCm X--H2TAlXURaY. 


[Feb. »8. iMft. 


or yegetftble glue and Bubaequeatly dried. The partioIeB 
are then separated thorou|;uy» one from another, and are 
istroduoeil mio moulds umich are capable of withstanding 
high pressures at elevated temperatures. The action oi 
pleasure and heat upon the saturated cork softens the 
^ue and causes the particles to adhere together in a solid 
mass. If desired, a.certain proportion of guili-lac or resin 
may bo added to the mass to impart greater rigidity and 
cohesion.—J. F. 1). 

Limt Burning and the recovery of Pm'er gas as a Z/yc- 

nrodurt ,• ImjJs. »n and afrparcUus for -. The Chalk 

Power Gas Syndicate, Ltd., and H. S. Stonehani, London. 
Eng. Pat. 2084, Fob. 0, 1905. 

Tbb apparatus described is inU*nded to reduce the carbon 
dioxide, derived from limestone by its conversion into 
quicklime, to carbon monoxide to yield a useful power gas. 
The apparatus consists of tbre<' juxtaposed chami^rs, 
one of which acts as a gas produciT, the next as the lime¬ 
kiln, and the third as a gas-reducer. Carbonaceous fuel 
(anthracite or coke) is burned in the producer, a blast of 
air or air and steam being introduced below the grate. 
The gas produced r)asHes into the kiln and bums tiiere. 
At a point about two-thirds of its height from the top of 
the knn, boshes are arraiigod to form a constnetion of the 
area, so that, as the lime passes this constriction, it leaves 
an annular space in wliicti the carbon dioxide and pro¬ 
ducts of comDiistion collect, and pass through a {xirt into 
the gas-reducer. This chamber contains carbonaceous 
material (coke or anthracite) which is raised to incan¬ 
descence by an air blast, and efTt*ot8 the reduction of the 
carbon dioxide introduced from the kiln, to cail>ou 
monoxide. The reduced gases, containing also hydrogen 
derived from the decomposition of the steam introdui cd 
into the gas producer, are led away from the gas reducer 
by a pipe controlled by a valve. The kiln obaniber is 
provided with a secondary air supply for the combustion 
of the gases derived from the jiroduocr.—W. C. 11. 

Fire Besisting ; Ati improved solution for rendering coni' 

husti^e materials {Wood, Textile Fabrics, d?r.]-. 

A. W. Baxter, London. Eng. Pat. 0209, March 13, 
1005. 

Thb impregnating solution is made by dissolving about 
12 parts of ammonium phosphate and 1 part of boric acid 
in B7 parts of water. The claims also include the treal- 
menh by impregnation with this solution, of wood, textile 
fabrics, and other materials to make them ftre-resisting. 
It is said that materials so treated do not absorb water, 
prevent metals in contact with them from corroding, and 
are also preserved.—W. C. H. 

Boad-making ; Impts. in -. J. G. Butterfield, London. 

Eng. Pat. 9350, May 3. 1905. 

Pitch or asphaltum, or a mixture of the two, is melted in an 
iron pan, and suflioient fine granite, flint or sharp sand, 
and limestone or chalk stirred in to give a pasty mixture. 
After cooling, this is broken up and mixea with mure of 
the mineral ingredients, preferably so os to give a mixture 
having the composition: Fine granite, 50 per cont.; flint 
or sharp sand, 25; limestone, 10; and asphaltum or pitch, 
15. This mixture may then l>e powrii red so as to pass a 
20-me6h sieve. Or, it may be gromid only sufliciently to 
pass through a | in. mesh jirovidiug that the fine dust pro¬ 
duced hi grinding is also used. It is next mixed with from 
3 to 10 per cent, by weight of a solution consisting of 90 
parts of petroleum or sh^e oil and 10 parts of commercial 
nitro-benzd. The whole is thoroughly mixed and wetted, 
and laid on the roadway to a depth of 2 in., aft-or wliich the 
larger ** metal" (granite or flint cubes of alxmt 2 in.) are 
rolmd in by moans of a steam roller. After hardening for 
from 46 to 80 hours a water^iroof and dustlcss road is 
obtained. Or else a mixture of the rubble and binding 
materiid may bo laid on the roadwav. Or, Anally, a 
mixture of rubble and binding materiaf may be moi^ded 
into bioci^.—A. G. L. , 

SUoxieon; Process of treating -, B. Seaboldt, Salt 

Lake City, U.S.A, Eng. Pat. 17t690, ^pt. 4, 1905. 
Under Ini Conv., Jan. 6,1906. 

Sxa D.B. Pat. 796,4SQ o! 1906; this J., 1906,971.—T. V. B. 


Fehhoh, Patkhts. 

Asphalt'compositions for roads, favemenls and fiag- 
stones, and process of making the same. S. Mathis. 
Fr. Pat. 368,050, Sept. 26, 1006. Under Int. Oonv., 
Oct. 11, 1904. 

Cbitshbd or powdered slate, burnt or unbumt, is heated 
and agitated with a quantity of pitch not exceeding 
that of tlie slate. The pitch may be neutralised if iieoessary 
by adding lime. Suitable proportions are:—Slate, 2 
parts; pitch, containing 5 to 10 per cent, of lime, 1 part. 
The pitch and slate may also be mixed cold and rammed 
into position by means of liut irons. Both materials may 
be replaced by kindred substances, e.g., magnesium 
silicate and heavy tar fractious.—A. G. L. 

[Vemmt'] Kiln; Rotary -. W. R, Warren. Fr. 

Pat. 358,227, Oct. 3, 1905. 

Thk kiln is divided longitudinally or obliquely into two or 
more couipartments by one or more partitions, so as to 
ensure bolter drying and burning of the materials. Fuel 
and air may be introduced by one or more openings in the 
lower end of the kiln.—A. (L L. 


X.—METALLURGY. 

{Continued from jmge 126 } 

Odd and Silver Ores; Importance of fine-grinding in the 

Cyanide treatment of -. F. C. Jlrowri. Bi-Monthly 

Bull. Amor. lust. Min. Eng., llK)fi [1], 17—23. 

Thb author’s expi^riencc with gold and silver ores iu the 
Ohmenuin di.stnct, North Island, New Zealand, points 
to the importance of fine-grinding in the treatment of 
comparatively low-grade ores. It was found that with 
ore crushed to pass screens with from 30 to 40 holes to 
the linear inch, a oonsiderahle quantity of gold and silver 
in the sands was left undissolved by tlie cyanide solution, 
the proportion thus lost increasing with the coarseness of 
the sands. The process recomiiiended by the author 
consisls in:—(1) Grinding the ore in tube-mills until about 
90 jx'r cent, will pass a 200-me8li screen, followed, if 
necessary, by amalgamation. (2) Agitation of the ore 
pulp with weak cyanide solution iu a tall vat, of compara- 
tivdy small diameter, with a oouical bottom, in the centre 
of which is fii.ted an “ air-lift ” pump for agitating the 
mixture of ore and cyanide solution. (3) Separation of the 
solution by settling and ]ias8mg the supernatant liquid 
through a fi]ter-prcs.s. Except in case.s where minerals 
are present from wiiioli the gold cannot be extracted by 
cyanide solution, mocbanical concentration may probably 
be dispensed with, provided the ore be groimd exceedingly 
lino.—A. S. 


[GuW] Ore: Fine grinding of - hy tuhe-miUs, and 

Cyaniding at El Oro, Mexico. G. Caotoni and E. Burt. 
Bi-Monthly Bull. Amor. Inst. Min. Eng., 1906 [1], 
63—136. 

The authois give an account of an exhaustive investigation 
as to the economical limit to which the fine grinding of 
gold ore by tubi; mills can be carried. The work includ^ 
also determinations of the inlJuonoo of various conditions 
on the eflioioncy of the tube-mills, and also of the efleot 
of certain substances (lead acetate, mercurio ohloride, 
on the extraction of gold and silver by cyanide solution; 
lead acetate was found to have a markedly favourable 
influence on the extraction of both gold and silver. The 

f eneral oonolusion drawn bv the authors is that the pro- 
lem of extracting the gold and silver values from the El 
Oro ore by cyanide is mainly a mechanical one, the extroo* 
tion being l^gely dependent utou the state of division 
of the ore; and they consider that in the near future the 
ore will be ground to slime, or to the finest state of division 
possible eoonomioally (see also this J., 1994, 1030). 

—A. S. 

» 

fire in P,/ritme Minte; ContrMng and exUnguiihing 

-» L. T. Wiigbt. Bug. and Mining J., 1906, 81, 

171-172. 
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doe to tho &otion of oxygea on the pyrites in the presence 
of moisture, tho latter acting as an ozygen<oarrier. Based 
on this view, ho devised tho following method for avoiding 
such hres or, at least, preventing them from eztendii^ to 
the workings. Powmul fans arc fitted up at certain of 
the entrance to the workings, which are closed by doors 
and provided with ducts for the air driven along by the 
fans, in this way, a pressure sliuhtly above that in tho 
outside atmosphere is maintained in the workings, and 
gases from the interior of blocks of ore or filling material 
are kept from penetrating into the workings; the gases 
are thus caused to aocumulatc in the interior of tho blocks, 
where they ultimaUly extinguish the fire.—A. S. 

Lead Sulphide and Calcium Sulphate ; Experiments on 

the metallurgical behaviour of a mixture, of -, F. O. 

Doeltz. Kng. and Mining J., lUOO, 81, 175—170. 

In Eng. Pat. 17,680 of 1001 (this J., 190*2, 349) it is stak’d 
that a mixtuie of lead sulphide and calcium sulphate 
reacts at a dull red heat, say about 400° C., forming lead 
sulphate and calcium sulphide. The author describes 
experiments showing tha(> this reaction does not take place 
even at tem}>oraturcs up to 1030^ C., if the mixture be 
heated in a current of carbon dioxide or nitrogen. On 
the other hand, when lead sulphate and calcium sulphide 
ore brought into contact, tho tendency is to form lead 
sulphide and calcium sulphate. It is probable, therefore, 
that the lead sulphate obtained together with lead oxide 
when a mixture of galena and gypsum is heated in presence 
of air, is due not to a double decomposition of load sulphide 
and calcium sidphate, but to tho action of sulphuric acid 

produced by catalysis ” on the lead oxide formed by 
oxidation of tho galena.—A. 8. 

Thorium and Aluminium; Alloy of - . O. Hfinig- 

schmid. Comptes rend., 1905, 142, *280—281. 

Thb author has previously shown that by reduction of 
ihoria by silicon in the electric furnace, by direct combina' 
tion of silicon and tliorium in preseneo of aluminium *» 
vacuo at 1000° (J., or by reducing a mixtui’e of potassium 
siheofluondo and tlionum potassium fiuoride by aluminium, 
a silicide of thorium is produced, crystallising m quadratic 
plates resombhiig graphite, and having the composition 
ThSij. 

Similarly, the reduction of thoria in the electric furnace 
bv aluminium, the direct combination of thorium and 
aluminium tn vacuo^ or tho reduction of thorium potassium 
huorido by aluminium, yields an alloy of thorium and 
aluminium. This erystalJiscs in lung hexagonal prismatic 
needles, having the colour and metallic lustre of aluminium, 
and has the formula ThAls. It is permanont in the air, 
bums in air or oxygon at a red heat, combines vigorously 
with halogens, and is attacked by mineral acids. Alkalis 
in aqueous solution do not affect it, but attack it when 
fused with it.—T. 1). 

Silver; Ectermination of - in large quantities of silver 

coins. C. Hoitsema. XXlli., page 200. 

Tint Monasite and Xenotime in Tringganu. C. G. Warn- 

ford lx)ck. Bull. (17) of lust. and Mot, 10. 
TBiNoaANU is a little known Independent Native State 
on the East Coast of the Malay Peninsula, htdween Pahang 
and .Kelantun. The coast is flat and devoid of minerals, 
and consists of dense jungle, swamps, and rice gardens. 
The trees are of rapid growth and useless as fuel. 

Banning parallel with the coast, at about 20 miles 
distance, is a range of hills, at the foot of which is the seat 
of the tin-mining industry of Kemaman. Tho alluvial 
soils and gravels hero rest immediately on the granite bed 
rock. Everywhere these gravels carry stream tin and, 
in many cases, the shallowness of the deposit is more than 
atoned for by the richness of the ground. The extent 
of the old aUuvial workings is great and is duo to the 
Chinese, Not only did they mine, but they smelted upon 
the 6|}Ot, as is seen by the aooumulatioQ of slags, still 
containing much tin. 

No readily accessible alluvial tin deposits are left ; but 
where -^wre is either no water or too much of it, there is 
good prospect of luooess for competent engineers. The 
most mtercsting and valuable feature of uese aUuvial 


fields 18 the occurrence ol monoaitl and xenotime. On one 
concession, worked for tin by Chigoe, tho writer found 
that 60 per cent, of the material collected in the sluicee 
was moDozite, and in another ix^tanoe xenotime could be 
abundantly gathered (with zircons, monazite, casaitmrite, 
iJroenite, &c.) from pot holes in the granite bed of the * 
stream. All those properties are owned b^ wealthy 
Singapore morohants. At varying elevations in the foot 
hills (Kour lodes of tm stone, but do not exist as proiitaMe 
ore bodies in the granik itself. But occasionallv fine¬ 
grained -cassiteritc is found widely dissomioated through 
the granite. The only protitablo ore-bodies hither 
found are in tlie shales overlying the granite. [T.R,] 

Zinc Industry in 1906; Silesian -. Mining World 

(Chicago), Feb. 3, 1900. 

It is estimated by Paul Bpeier, of Breslau, Prustia, that 
the spelter production of Upper Silesia in 1906 was li^,0D0 
metric tons. The extraordinary demand from consumers, 
espeeially in the second half of the year, resulted in an 
advance in price to the liighost point since 1899, ami 
before that since 1873. 

In view of the steadily increasing use M blende by the 
sinolters, which results m an enrichment in the zino content 
of the charge for their furnaces, the Silesian amelters are 
gradually changing their furnaces from the old to the 
Khenish type. At tho end of 1906 there were in use 316 
furnaces, with sabout 12,600 inufileR of the old type, 
with a single row of muffles, and 162 furnaces, with about 
15,<X)0 muffles of tho Hhenish typo, with several rows oi 
muffles. 

lni{>ortant experiments have been made upon the treat¬ 
ment of low grade calamine ore, with a view to the ex¬ 
traction thereliom of a rich zinc oxide, which can then be 
passed on to tho smelting process. An experimental 

S lant of this character is in operation at the EUzabelhi 
i-essing works. Tho ZiQkgcwinnungsgeseUsohaftm.b.H., 
of Berlin, has jiurcbased a largo dump of calamine tailings, 
containing about 10 pr cent, of zinc, for the purpoie of 
rooovering the metal. • 

Tiio production of sheet zino in l^lesia in 1005 was about 
64,000 metric tons. 

Fur the roasting of zino blende there are at present 12 
plants, having 128 furnaces, tlie gases from which are 
waited ; 144 furnaces, the gases from which are utilised 
for the manufacture of sulphunc acid; and 10 furoaoef, 
the gases from which are utilised for tho manufacture ol 
sulpmirous acid. 

8omo experiments have boon made at tho Bosamunde- 
hiitto upon the employment of carborundum in the 
mixture for muffle manufauturo. This gave favouralds 
results. [T. B.] 

Sjidier Production in 1906. Eng. and Min. J., Feb. 8» 
1906. 

Aocokpino to the statistics of Henry B. Merton and 0o„ » 
Ltd., the production of spelter in Europe and Amorioa 
in 1905 was 647,585 long tons, against ^5,290 in lOOHl, 
and 662,326 in 1903. This represents praotloaily the 
total spelter production of the world, the onW omiaiicnui 
being the outputs of Sweden and Norway, Saxony ai^ 
Auskalia, which in the aggregate are comparatively 
insignifioaut. Tho total zino production of the, world 
however, about 7*6 per cent, fargor than the spelter pro¬ 
duction, because of the important output of zino oxide 
produced directly from ore in the 'United States. Ute 
statistics in detail are as follows:— 


Countiy. 

j 1006. . 

1004. 

laM. 

Belgium .. 

Ehiue distrlot .. 

Holland .. 

Great Britain ... 

Franoe and Spain.. 

148,166 

66.186 

18,660 

60,126 

40,676 

127,806 

0,810 

7,680 

180,860 

187,780 

64,860 

18,806 

46,490 

48,810 

188,606 

0,100 

10,440 

168,280 

120,000 

81,816 

UMi 

48,412 

41,780 

11A888 

0.026 

0.742 

120,682 

. 

AuitrUh iml Itat,. 

Pola^... 

Usttad gtetei. 

, .i 

M7,68B 




Ct.a.] 
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Knolish Patents. 

MelaUiferous Orta; ^A'p^r(U%a for aepareUion of liquids 

frotn solids, esptrially for use in the. treatment of -. 

W. 11. Lomas, Johannesburg. £ng. Pat. 149, Jan. 3, 
1905. 

An endloBS porous belt is made to pass around a hollow 
perforated c^ylindoj-, or suction-drum, placed within a 
receptacle containing the mixture of lijjuids and solids. 
The cylinder is provided with a stationary curved plate 
or damper covering tliose apertures which’ are not 
covered ny the porous bell, A jiartial vatmuin is created 
within the suction-drum, whereby the li(|iud to Ik^ removed 
is drawn uito it, the solid ))Cing at tin* same time deposited 
upon the Ml, from ^vlueh it is subsequently removed by 
a fluid or gaseous current which is forced thrcuigh tho 
belt as it passes over a separate pipi* or drum—. 1 . il. C. 

Ore Concentration. H. L. Sulman, 11. F. K. Picard and 
J. Ballot, London. Eng. Pat. 7803, Aprd 12, 

SsEFr. Pat. 364,960 of 1905 ; tliisj., 1905,1177-—T. F. B. 

Metalliferous Materials; Methods of purifying and 
nodulising . 'J\ f‘. King, New York. Eng. Pat. 
15,367, July 26, 1905. Under Int. Uoiiv., Nov. 14, 
1904. 

SbeU.S. Pal. 794.073 of 1905 ; this J.. 1905, 894.—T. F. B, 

Ore and Pulp washing and separating machines ; Centric 

fugal -. K. Fawns and F. E. Davies, I,ondoii. 

Fmg. Pat 21,755, Oct. 2.5, 1905. 

The separating chamber is mounted on a hollow shaft, 
through which the ore or ]>ul}» is mtroduci'd ; it is inado in 
two parts which can be rotHt«‘<l separately. In the jxui* 
phenes of tho two halvi'S ot the cliainber are i>orts or 
outlets whicli can he ojM-ned or closed at will by rotating 
only the upper portion of the chamM’. The oro ot jailp 
passes from tho hollow shaft through nwlml o[S'iungs 
into the separatipg chaml»er, Ixdow a dtdleeting <»r dis¬ 
tributing plate mounU'd on the shaft at about the level 
of the outlets already’mentioned. t>n the inner wall of 
tho separating chamber near tlicfs* outlets are wehs or 
wiiijip^ which agitate the ore or pulp and guide the separated 
solid material throiigli the openings. The liquid rises 
above tho distributing plate and is discharged through 
openings in tho up)>er naif of the separating chombor. 
8 eparato eollecting channels aro provided outsHh* the 
chamber fur tho liquid and solid materials respectively. 

-A. S.‘ 

Ores; Smelting -. J. Savelsherg. Pa|M*nburg-on. 

Emma, Germany. Eng. Pat. 3)91, Fob. 15, llMIo. 
8 be Fr. Pat. 351.535 of 1905 ; this J., 1906, K94.—T. F. B. 

Bronze; Jl/antt/ac/urc of -. 0. E. Buttershaw, 

Barrow-in-Furness. Eng. Pat. 792, Jan. 11, 1905. 
An alloy consisting approximately of oop|X'r, 40 parts ; 
xinc, 41 ; nickel, 10; lead, 3*5; phoajJior-tin, 1 ; and 
aluminium, 0*15 f>art, is jirepured by melting and com¬ 
bining the components in stages as deserilfed in the 
apceincation.—J. H. C. , 

Tin Slags ; Smelting of - . L. Pritv, Huddersfield. 

Eng. Pat. 7154, April 6 , 1905. 

** Foul. ” tin slag, i.e., slag containing 3 per cent, or more 
of tin, is " cleaned ” by smelting it m a furnace, preferably 
A waUT-Jacketed blast-furmui* such as ia used for lead 
flmeltmg, the charge being composed as follows:—( 1 ) 
Foul tin slag; (2) iron oxide in such quantity as will 
give a highly basic slag containing more than 40 jxt cent, 
of ferroua oxide—“ tap cinder ” (iron slag) is preferably 
used for this purpose; (3) lead ashes, slags, drosiK's or 
oxidised lead ores in such proportion as to give an alloy 
containing about 20 (ler cent, of tin; (4) a source of 
arsenic or sulphur, suoh as mispickel, arsemioal drosses, 
spent oxide, or lead sulphate^ enough beii^ used to form 
aa easily fusible compound with any motallio iron reduced ; 
(5) a mixture of gsa coke and furnace coke in such pro- 
portiim M ^ obtain the maximum output, gas coke 
ucreasiBg the reducing action, whilst furnace coke increases 


the speed .of smelting. Tho slag produced in this way 
contains only | to I 4 per cent, of tin. The sulpharsenide 
of iron, lead, tin, copper, cobalt or nickel also produced is 
crushed, roasted ana rc-snielfed until it liecomos rich 
enough to be worked up for copper, cobalt or nickel. 

—A. 0. L. 

Iron Briquette a ; Producing ——. L. Weiss, Budapest, 
Hungary. Eng. Pat. 17,844a, Sept. 4, 1905. 
S(’BAP-iBON is mixed with fluxes, n.g., lime, ferromanganese, 
fernmiliciuin, and with giaphite or charcoal. The mixture 
is moistene(i uitli lime-water, pressed, and allowed to 
solidify, electrolytic actions generating heat taking place. 
After cooling, the briquettes form compact W'aterproof 
jiieoes yieUliiig <in smelting “ 94 to 96 per cent, excellent 
iron.”—A. (i. L. 

United States Patents. 

Iron or Steel; Manufacturing ——. E. Fleischer, 
Dresdi'n-Strehlen, Assignor U) J. E. Goldschmid, 
Frnriktort, Germany. U.S. Pat. 809,291, Jan. 9, 1906. 
See Fi-. l^at. 343,701 uf 1904 ; this J., 1904.1032.- T.F.B. 

Steel; Process of hardening -. R. A. Hadlield. 

Sheflicia. U.S. Pat. 810,531. Jan. 23, 1906. 

Seb Eng. Pat. 25,973 of 1902 ; this J., 1903, 1290.—T.F.B. 

Furnace; Boasting -. O. Hofmaim, Argentine, 

Knns., AsKignor k> The United Zme ami Chemiial Go., 
Kansas Uity, Mo. U.K. Pat. 809,953, Jun. J6 , 1906. 
Thk furnace comprises a number of atqieriKised lioartlis 
and a rotating, vertical, central Iiollow' .shaft or pi^ie 
exkuiding through them. Hollow radial arms project 
from the central shaft into tlic liearths. Inside thij hoUow 
shaft IS a waku-hupply pifK‘ liaving bruncht*'* through 
W'lueh w'ater is sjirayed into tin* liollow arms, wliich are 
provided with passages ihrougii whieli steam eseapes 
inU* tlio ccntial shaft. The lower end of the shaft com- 
municatea with a ditwhargi* Uduw which is a trough, 
to prevent accumulation of comleiiscd water.—A. tS. 

Furnace ; Duplex Sniilling -. R. Lindeinann, Osna- 

liruek, (TCtmany. U.S. Pat. 810,063, Jau. 16, 1906, 

Skk Eng. Pat. 26,093 of 19(»4; this J., 1905,1238.—T.F.B. 

Minerals ; \Flotation\ Process of separating ——. E. B. 
Kirbv, liossland, Canada. U.S. Pat. 8t>9,959, Jan. 16, 
190(5. 

The ])ulverised mineral is mixed with a considerable 
quantity of water and with a substance immiscible with, 
Init ligliter than water, e.g., a solution of bitumen in light 
hydna-arbon (kerosene), which, in presence of water, 
will adhere to some of t he minoral pat tides but not to 
otliers. The moBS la violently agitated and then allowed 
to settle, whereliy the partiides wnich have become coated 
with the bitumen solution rise to tho surface, this separa¬ 
tion lieing assisted by gentle agitation and by blowing 
in a current of a gas. Tho layer of fioating'mattor is 
remoied, and washed, and the mineral parUclea are 
separated by filtration and then heated to recover tho 
light hydrocarlxm.—A. S. , 

Ores; Process of ttmling -. J. Savelsherg, Papon- 

burg, Germany. U.S. Pat. 810,672, Jan. 23, 1906. 

See Fr. Pat. 361,536 of 1906; this J., 1905, 894.—T. F. B. 

Kilns; Proceaa of preveniing the formation of ** Scaffdlda ” 

m J-. T. C. King, Now York, Assignor to National 

Motallurgic Co., Jeiaev City, N.J. U.S. Pat. 810,069, 
Jon. 16,1906. 

The scaffolds or rings of fused materials ore removed 
from the aides of the kiln by charging calcium fluoride 
Into the kiln against such rings and maintaining them^at 
a high temperature, with the result that they are fluxed 
or melted down.—W. H. C. 
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Pittsburg, Ps.. 

C. M. A116&, I^lo, Moot., ftnci E. W. LiodquUt, cTiiraffo, 
lU. U.8. Pat. 810,249, Jan. 10, 1906. • ^ 

Th» process consists in injecting, by moans of an air- 
blast under pressure, sawdust mixed with “ fusible 
hydrocarbon ” into a molten bath of black or blister 
copper in a conTertcr, ladore that stage of oxidation has 
been reached wherein appreciable quantities of coptwr 
auboxide are produced.—A. H. 

Slag; Saving Meta). Valuta /rotn -. C. M. Allen, 

Lolo, Mont. U.S. Pat. 810,304. Jan. 10, 1000. 

Th® slag and matte arc withdrawn from below the surface 
of the molten both in the furnace, and overllow through 
a spout into a fore-hearth or separating chamber. The 
heat of the matte and slag is conserved by covering tliem 
during their passage from tlie furnace to the separating- 
chamber with a “praoiieally air-tight conduit” of heat- 
radiating material.—A. S. 

Vitrified Drkk. TUe and various shapes; Method of 

producing - \frmn Slag of Copper Smelting Furnaees\. 

K. Baggaley. U.8. Pot. 810,022, Jon. 16, 190.'). VIII., 
page 181. 

FitKNcn Patents. 

Steel; Vse of Illast-furnace Gas in the umrking of _. 

P. L. Hidin. Fr. Pat. 350.399, Doc. 14th, ioot. 

The gas isHuirig from the blast-furnace is divided into two 
streams, one of which, after passing through a purilii.r, is 
employed to op)>rate the motor which works uj) the steel 
into ingots after fusion; the other stream also passes 
through a purilier, and, after enriehm<-nl with earlionic 
oxide producer] in a separate eoke-furnace, is emjiloyed 
for fusing the materials to be converted into steel. For 
this part of I lie process a mixture of 85 to 90 parts of blast¬ 
furnace gas with 10 to 15 parts of gas from the coke-furnace 
18 recominended.—J. H. C. 

Furnace; Crucible -. B. Haiismann. Fr. Pat. 

358,120, Aug. 5, lfK).5. Under Int. Oonv., Aug. 5, 1904. 
See Eng. Pat. 16,087 of 1905; this J., 1906. 78.—T. F. B. 

Zinc Furnace. E, Dor-Delattre. Fr. Pat, 358,160. Sept. 
29, 1905. 

See U.S. Pat. 806,121 of 1905; this J., 1906, 26.—T.F.B. 

Aluminium Alloys ; Annealing - by heating to redness 

and tempering. C. Claessen, Fr. Pat. 358,028, Sept. 
26, Ut06. ' 

The alloys are brought to a red heat and gradually cooled 
down to temperatures varying between 486° C. and 5i(f G, 
according to the projiortion of cop|jer present, and also 
according to the purjioses for which tlie alloys urn to bo 
r**^^'/* then cooled rapidly by plunging them 

into fluid baths in the ordinary way.—J. H. C. 

Aluminium ; Soldering -. N. Rvangelidi. Fr. Pat 

368.lft«, Sept. 80. 1005. 

In order to make the solder adhere more firmly f-o the 
aliimininm, it is first of ell hoatvl iio a point above its 
and stirred for some time. The solder, 
which consists of tin, or an alloy of tin and lead, &.c., 
may be directly applied to the aluminium whilst in the 
molten state; or else, it may lie granulated or jK>wdered 
■ hprinkl^ over the aliiniiniutn, which 

w then h(^ted till the eokfer melts; or, finally, the two 
pieces to bo joined may bo separately covered with tho 
prepared solder, and then joined by moans of an 
ordinary solder.—A. 0. L. 

Aluminium or AUoy« rick in aluminium ; Soldering ——. 

L. Fries. Fr. Pat. 358,184, Sept. 30, 1906. Under 
Int. Conv., Got. 6, 1904. 

Thb prooesB consUte in heating tho parts t-o be soldered 
bv mc^s of a previously heated flux oapalile of dissolving 
aluminium oxide, c.^., an alkali pyrosulnhate. A solder 
conw^ng of ^uminium or an idloy rich in aluminium, in 
tbojarm of wire, foil or powder may be used ; or else, the 
parte to be united may themselvoe sem an solder, being 
heated to th^ meltl^ point by the hot flux and, 3 
naowawy, a Wow-pipe4£r--.A.G. t. 


Metah ; Alumiwjlhermie prepateUion of —■ y fSoM 

sohmidt. Fr. J>at. 3fW.071, Sept. 27. ioos! 

Tot lowr oxides, e.g.t of chromium or manganese are 
mixed wth 1 to 4 jw cent, of chromic acid, or with a higher 
oxide of manganoso before adding the 34 or 36 per ^nt. 
of finely granulated metallic aluminium, whereby the 
production of alloy is increased from 60 or 60 per cent, 
to 90 per cent—J. H. C. 

XL—ELECTRO-CHEMISTRY AHD 
ELBCTRO-METALLDRGY. 

(a'1.)~ELECTPvO-CHEMI8TRY. 

(Coniinved from page 128.) 

A ii^ati's from the Atmo/tpkere ; JClectric production of —__ 

wi r/m** JSlcotrician. Feb. 9, 1906,* 

ioSr m6,'27).®‘’'"‘' 2 

N^n/cs and Nitratee; Production of - hy deetfolyiie 

oxidatton of Ammonta tn premice of Cupric HydroJde. 
W. Iranbti and A. Riltx. Per. 89, 166 _ 178, 1900. 

P''"'''®"® "’"'■k (this J., 1904,'987: 1905 
jfrnl "’P'.V to Muller and Spitxer (this J. 1906. 279 
and 560) the authors still maintain that enprio hydroxide 
has 8 favoiirajble iiifluenee upon tlie oxidation of nitrites 
to nitrates. The effect is however, much leas marked 
than upon the first stage of tho process, the eleotrolvtio 
production of nitrites from ammonio in solutions oon- 
taiiiiiig free alkali. 

During the eleetrolysia a bln(4 deposit is observed on 
the anode wliieb may possibly consist of a higher oxide 
of copper, —E. S. H. ® 

Ozone ; I'roduetion of - by deeMysis of Alkali 

Huorides. E. B. E. Eriileaux. Faraday 800. Proo 
Jan. 30, 1906. [Advance Proof.] ’’ 

The author is iinahle to eontirm the.result of Grafenberg 

3 48 )*-r cent, of ozone could lie obtain^ by electrolysis 
of aqueous hydroiluoric acid. With a current densit/ of 
KK) ampiTos por «q. dcm. tho {XTContago waa 0*23. With 
saturatefl potaRMium fluoride mdutionH electrolysed at (FC 
in a giassf U*t«dH» coated internally with paraffin, and with 
a platinum anodo, thii largest yield was 0*66 per cent, of 
ozone with a . iirrent density of 10 amperes iSr sq. dom. 
Jhis yield IS, however, affected by the duration of the 
exiieriment. and falls to 0 096 in 4 hours 20 minutes. 
With incrcasetl current density the yield is further reduced 
Ihe ozone wos estinmtod by passing the gases thronah » 
solution of ^loiassium iodide,—R, 8. H. ^ 

Enoush Patent. 

[Mercury Lamps]. Electrode material for vapour Eleetrie 
Apparatus G O. Bastian and (5. Oalv^ both of 
I-Aindon. Eng. Pat. 2004a. Fob. 1, 1905. 

The light given by a mercury lamp is modified by adding 
10 parts by volume of the liiiuid alloy of sodium and potas¬ 
sium in the proportion of their atomic weights to 90 parts 
by volume of mercury. Cadmium, atroiitiiim, Utluum. 
&c., may also be added to the alloy._^A. Q. L. 

United States Patents. 

Cell; Flectrie -—. K. Tsukamoto, Tokyo, Japan. 

U.h. Pat. 809,647, Jan. 9, 1906. 

In an elc(^t.nc cell, the combination in claimed of on outer 
coaing havmg Iwated within it a carbon tube coataining 
, graphite, manganese dioxide, potasnium chloride, potaarium 
prmanganate and ammonium chlorkie, and surrounded 
by a fibrous sulNita-noo, such blotting paper, whleh a 
bound aroimd it. Between tho inner surface ’of tbs 
sheU and tho fibrous coating around the carbon tobe, ia 
jffaoed a mixture of ammonium chloride, potasaiuin 
chloride, gypsum, mercuric chloride and dextrin,— B. N. 

[Kfdr*] 0^ ,■ Asymmetric -. M. Biittoar, Wihmn- 

dorf-Berhn, Germany. U.a Pat. 809.770, Jaa. 0,1008. 
As alui^nm anode is and a cathode of tuty oMd. 
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CaMum Carbide; Apparatus [EUcirie Fumacel for the 
productim of —. E. F. Prlo^, G. E. Cox and J. G. 
Marshall. Assijraors to Union Carbide Co., all of Niagara 
Falls, N.Y. U.S. Pat, 809.842, Jan. 9, 1906. 

Tus elaotrodcs of the eloctrio fiimaoe consist of spaced 
oraphite rods of rcdnced cross-section, and a high current 
density is used in the electrodes in order to effect the 
reduction of the charge. A jacket, of rolaiivoly high 
resistance, surrounds tlio electrode rods, for the purpose 
of excluding oxidising gases from the rods and for sup¬ 
porting them against breakage. The furnace is provided 
with a feed-supply for lime and carbon, and there is also 
an arrangement for withdrawing heat from the ends of 
the electrodes remoU* from the zone of reduction.—B. N. 


Bides; Process of \ele(iTicnlhf[ treating -. F. B. 

Hinkson, Assignor to J. M. and .J. J. Flannery. U.S. 
Pat. 810,144, Jan. 16, 1900. XIV., page m. 


Fkencti Patents. 

Carbide of Silicon; Prodvetion of compact agglomerated 

- by meayis of the. KUctrk Fnmau. A. J. V. Bouvier. 

Ft. Pat. 360,309, Dec. 6, 1904. 

Aoolomxbated carbide of silicon is obtained by treating 
in the electric fiu'nac^ a mixture of amorphous carbide of 
ailiooD, crystallised carbide of .silicon, silica, coke-dust and 
sawdust. The agglomerat'd carbide is Imrd, resists tbe 
action of acids and high temperatures, a^d » good for 
insulating purposes.—B. N. 

EUetrie Arcs; Process for efjeding reactions between 

Qaseasis svhstancts by means of -. BadiscUe Anilin 

und Soda Fabrik. 1^. Pat. 360,392, Dec. 12, 1904. 
8n Eng. Pat. 26,002 of 11K)4; this J., 1906, 1178.—T. F.B. 

Nitrogen; Manufacture of compounds of - from the 

air. Siemens et Haiske A.-G. Fr. Pat. 358,171, Sept. 
30, 1006. VII., page 180. 

Chlorine ; Manufacture of - by electrolysis of Hydro- 

chloric Acid. E. F. C6te and P. R. Pierron. Fr. Pat. 
368,246, Oct. 3, U)06. 




PiTRX chlorine is said to be obtain 
without loss of hydrochloric arid, 
o, aS, are divided by diaphragms < 
partments, metallic cathode c and ci 
connetot^d to a suitable source 
solution of hydroobloric acid is 
which is of the same capacity apj 
of the, (dt'ctrolytio cells, by o|mj 
and one of the valves k, k^, I®, 
tlie cells may bo ascertained by the j 
escapes through /, /i, into A, am 
bottle i into »®. Some of the entraii 
gas condenses and collects in the sip 
runs into q, or it may be collected se] 
The remainder of the acid is separate 
in absorption towers. The chlorine 
e, cA, c* into g, and through the stoi 
coke, over which a spray of wato; 
falls. The aspirator H draws off 
f*. The water containing dissolved 
chloric acid collects in where it ie 
liquid from the cells when the stn 
diminished to 6 or 0 per cent. Steam 
r® being open and r and r* closed, 
boiling, and the chlorine is thus c 
lower and collected ; r and are 
closed, when th(< steam acting througl 
the weak acid liquid from q, through 
connection with the absnriition ton 
acid. 1'be acid liquid thus becomes 
chloric arid, and is delivcreil into m. 
about 260 litres capacity, and rcceii 
ainji^TeM, do not require more than oi 

(il.)-ELEarRO-METAl 
Iron; Anodic Corrosion of —- by 
and the passivity of iron. F. B 
sohniidt. Z. Klcktrochem., 1906, 
TifS authors have submittod the ir 
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th« «lectrolytio corrosion of water* and gM>maina to an 
experiment inveatigatioA. In most cues, danger is 
■embed to the electric ftramwaye. In which the over* 
head wires are poiritive whilst the rails are connected to 
the negative terminal of the generators at the central 
power Itation. This causes a marked anodic polarisation 
of thou iron mains in the district near the power station, 
which is direotl;^ due to return currents leaking through 
the earth. The corrosion is {jeouliar, in that the outward 
appearance of the pipes is not much altered, but the iron 
is transformed into a soft mass which consists of ferrous 
phosphates and silicates mixed with particles of iron and 
carbon. From this appearance, however, one cannot con¬ 
clude that the corrosion is electrolytic since many cases of 
ordinary corrosion have been found to give a similar result. 

For studying this question, unpolarisable standard 
electrodes consisting of zino plates surrounded by a paste 
of zinc sulphate have been employed. These arc sunk ' 
in the ground at differisnt jicints, and poUmtial measure¬ 
ments l)etwecn these various elt'ctrodcs or between the 
electrodes and the rail.s or iron pi|K's enable the direction 
and magnitude of the earth current to bo determined. 
For the more accurate ostlinati(*ri of the magnitude of 
the curront, a special form of coulomb meter is recom¬ 
mended, but it has not been applied ilircctly in the present 
work. 

Before the effect of such currents can be foretold, 
it is necessary to know if the iron conduits aro m the active 
or passive condition, since it in well known that under 
different circumstances iron can bcliave in these two ways. 
For the elucidation of Ihis problem, (he soils must be dis¬ 
tinguished according to the constitution of the salt 
solutions which they have adsorbed. Of the more commonly 
occurring substances, alkalis and nitrates can be considered 
as favouring the passive state, ehlondes and freo carbonic 
acid aa eatablisliing the active condition necessary for 
corrosion to occur (see Mugrlan, this J., 1903, 79H). Of 
apccial importance la tiic behaviour of solutions of car¬ 
bonates ; even when these are slightly alkaline to start 
witli, the passage of current increasi's the content of carbon 
dioxide in the layers immediately surrounding the anode, 
and the bicarbonate aolution thus obtained is very favour¬ 
able for corrosion, as it destroys the passive condition 
of the iron. Chlorides behave similarly. On account 
of the very dilute nature of the solutions, diffusion is 
unable to effect any marked diminution in this action. 

The experimental work is very wide in its scope. Cases 
of corrosion under varying conditions of current and with 
different sohitiuns have been examined in the laboratory. 
Measurements of the conductivity of soil and of solutions 
adsorbed by sand have also been carried out, and finally 
a series of direct meAsureinenta have been made in Stress- 
burg in connection with the tramways in that city. 

It is frequently found that the corrosion occurs only 
very locally upon the iron pipca, the difficulty of explain¬ 
ing this is dwelt u^nm, and the possibility of the attack 
being due to the abnormally high conduotivitv of the soil 
between the rails and mains at these points is put 
forward as the most likely explanation. 

So far as the jirescnt investigation is able to throw light 
on this complicated question, the authors are inclined 
to believe that, except in such cases where the soil exhibits 
on abnormally high conductivity, no marked electrolytic 
oorrosion is to be Feared when the P.I). betwetm the pipes 
and rails is below I volt. They ascrilio this freedom from 
attack to the fact that iindei these conditions only minute 
currents can pass which would take many years to effect 
marked destruction, ratlicr than to this potential txung 
below a minimum necessaiy for electrolysis to occur. 

-B. «. H. 

Calciutn; iHlectrolytic ——. L. Doermor. Ber.f 1900, 
89. 211—214. 

When pieces of commercially prepared calcium, or the 
powdered metal are struck with a hammer upon an anvil, 
sharp explosions aro noticed. These may perhaps be 
accounted for by reaction with the layer of rust, since if 
this is carefully removed,.the effect is much less marked. 
The gas content of the metal is not marked; upoff heating 
50 O.C. of the powder, about 25 c.o, of hjdrogen are obtained 
below a red heat, but this gas is reabsorbed at higher 


...^. 

temperatures. Upon remelting the powdered metel,» 
mcffe dense fwoduot is obtained, which is oonsideraMy 
more stable towards attack by air or water than the rods 
of the oommeroiid metal,—E, 8. H. 

Copper $ilicide and the formation of Silicon aolubU tii 
hydro/lmric Acid, P. l^ebeau. Comptes rend.. 1906. 
142, 164—157. 

A MiXTUBB of equal parts of silicon and copper was fused 
in the electric furnace, and one portion was cooled suddenly 
by plunging into water, whilst another portion was allowed 
to cool very slowly. The products contained 43*6 uid 
41*0 per cent, ui total silicon respectively. Determina¬ 
tions of the silicon existing in the state of combination 
with copjicr showed 12*B per cent, in the case of the 
rapidly cooled alloy, but only 11*3 per cent, in the case of 
that cooled slowly. The analysis of copper-silicon alloys 
by the methiid previously employed (this J., 1905. 1808. 
also Coniptcs rcml., 1905, i4j.* 8H9) always showed a 
deficit of J •6—2*0 per cent. Iliis was due to the prosenoe 
of a modtficatiou of silicon soluble in hydrofiuorio acid. 
The freo silicon is extracted by long digestion with 10 per 
cent, caustic soda lye. The residue is axidised by nitrio 
acid, yielding a mixture of silica and silicon. Formerly 
this mixture was resolved by extracting the silica by 
hydrofluoric aeid. Since, however, the sUicou was par¬ 
tially soluble in that acid, the method now adopted oemsists 
in converting ^tho mixture into potassium silicate and 
determining the silica in the product. The ratio of copper 
to coinbinorl silicon in these alloys always corresponds 
approximately to the formula SiCu 4 . The micrograpluo 
examination of polislied surfaces of the alloys, consisting 
of copfier Bilieido and freo silicon, after etching with potash* 
showH the differentiation between the combined and tha 
free silicon. On etching with hot concentrated hydro¬ 
fluoric- acid, the distribution of the soluble variety of Jiioon 
can be ascertained. Oopjx^r silicide is best prepared by 
adding the calculated quantity of copper to a oupro-siUoon 
rich in silicon. It melts at about 800^ C., is very brittle 
and has a conohoidal fracture.—J. B. 

Engijsh Patents. 

Fumncea; Electric -. P. Girod, Paris. Eng. Pat. ' 

IS.ftSK). July 3, 1905. Under Int. Conv., July 4, 1904. 

See Addition of Julv 4,1904, to Fr. Pat. 329,822 of 1908 j 
this J., 1904, 1226.—F. B. 

Ftimacea; Rlcciric -. P, Girod, Paris. Eng, Pat, 

23,402, Nov. 14, 1905. Under Int. Conv,, Deo. 24.1904. 
See Addition of Dec. 24,1904, to Fr. Pat. 329,822 of 1908; 
this J., 1906, 740.—T. F. B. 

United States Patents. 

EUdro'jdaiing Apparatna. A. W. UHommedieu, Assignor 
to C. F. L’Hommedieu, both of Chicago. lU. U.S. 
Pat. 809,309, Jan. 9, 1906. 

A cyi.iN]>EB, mounted in an inclined position and oloied 
at its lower end, is provided with a solution containing tha 
metal to be deposited, and is arranged so that it may be 
rotated on its oentral axis. Means are {Bovided fmr 
adjusting the inclination of the cylinder. The smodea ^ 
are arranged around the inner surifaoe of the cylinder. ^ 
and one or more cathodes near to the axis, the electrodes 
being separated by a removable perforated cylinder of 
Don-comluoting material adapted to contain the znatmild 
to be plated, the articles being supported by a metallic 
pan, placed near to the bottom of the outer cylinder and 
forming a port of the cathode.—B. N. 

MdaUic Coatinga^ Proceaa for elcctrolyi%c prodwtiem 
of luatroua — upon meiua. A. Clasaen* Aachen. 
Germany. U.B. Pat. 809,492, Jan. 9, 1906. 

See Ft. Pat 360,964 of 1906; this J., 1906, 806.—T. F, B- 

! Frecimia Metah , [Eleeiroli/tic] Apparatua for ncovoring 

-. £. J. Garvin, Portland Oreg.. Assimor to Gartin 

Cyanide Extraction Co.^ Oregon. U.8. rat. 809,989. 
Jan. 16. 1906. 
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Cl. XII.—fatty OII«, FATS. Ac. Cfc SM —HOMBNTS. PAINTS, Ac. 


[Feb. H, l««. 


tiag tuik oonneoted with the upper pension o£ the main 
uA, end an arnaiganmtin^ tank connected with the 
aeparating tank and uuichargmg into the main tank. The 
Roparating tank and amalgamating tank each have a 
number of niotal partitions serving as anodes, and also 
a oatho<]e partly immersed in a layer of mercury on the 
bottom of the tank. The mixturt' of pulverised ore and 
solvent in the main ^ank sopaiatcs into two layers ; the 
upper layer is conveyed to the Hcparatmc tank where any 
ore is allowed to settle out, whilst the dissolved precious 
tnetal is recovered by a combined jirocess of electrolj’sis 
and amalgamation. The lower layer from the main tank 
is mixed with the aju-nt solvent from the separating tank, 
and the mixture is forced into the amalgamating tank; 
here the dissolved y)reciou8 metal is seyiarated Iw elec¬ 
trolysis and anialgamntioii, and Die mixture of ore and 
solvent 18 discharged into Du? mam tank.—A. S. 

Me/cda or alloys for Lithographic purifoscs; Process of 

dectrolytically prcjtariny -. D. 0. Strecker, Durni- 

stadt, Germany. U.S. Tat. 810,881), Jan. *211, 1000. 
See Eng. Pat. 6701 of ItKKJ; this J„ 1901, 727.—T.K.ll. 

Freik’h Patkjit. 

Copper : Direct process for preparing pure - electro- 

l^ically from copper matte as avode in an etccirolyte 
containing acid copper sulphate ednhona. ^ W. floreliers, 
R. Iranke. and E. (Junther. Fr. I’at. 368,020, Sept. 25, 
1905. Under Int. Conv., Oct. 5. 1904. 

See fler. Pat. 160,040 of 1904; this J., 1905, H97.-T.F.I1. 

Xll.-FAITY OILS, FATS, WAXES, 

AND SOAPS. 

{Continued from page 129.) 

Arbutus Unedo Oil. (1, Sani. Atti K. Accad. dci Lineci 
Roma, J905, 14, [£J, 619— 623. Cliem. Centr., 1906, 1, 
373. 

Tbb fruit of the Arhntus Unedo has l>een recently uwnl at 
Perugia for the prepuratiim of aJ<'ohol on a commercial 
flcale. The author .states that’ tins yiroce.ss would jirove 
still more remunerative if the oil contained m tlic dis- 
tillation-residue of Die fruits were (extracted. The seeds 
of Arbutus Unedo contain 39*03 jkm- cent, of a goidim- 
yellow oil of sweet taste, having the sp. gr. 0*9208 at 15'^ U., 
and Zeiss refmetometer reading at *2.5'' 71 “ degrees." 

Tho oil becomes turbid at 9" ; at —23° U. it has the 

consisD'ncc of bntU'r: at —27"' 0., it- is solid. Its 
Constanta arcsaiionilaalion value. 208; iodine value, 
147*86; Reichert-Wollny value. 0*8t»l; Hebner valias 
92*48 ; Jilaumeii^' value (in Tortelli’s apjiaratus, using olive 
oil 08 diluent; thia J., 1904, 668), 103*5° (’.; neutralisa¬ 
tion value of liijuhl fatty acids. 198*26. The oil consists 
of the glycendcH of palmitic, oleic, lujolie ami isoienolenic 
acids, tho two latter predominating. DeU^rminations by 
Hazura’e mi-thod gave oleic aeicl, 3*43; linolie acid, 
6S*76; and iHolinoleuie ueid, 24*33 ywr vent.—A. S. 


action; it oxidised volatile fatt^ acids, but did not attack 
oleic acid. The gray mould-fungus h^ but litDe acUon. 
The bacillus, a, haa marked hydrolytic and oxidising 
powers; it decomposed oleic acid, but had no speoiu 
action upon volatile fatty acids. Bacillus, h, had^muoh 
less elTeot upon fats.—C. A. M. 

Kngusii Patents. 

Fatty Substances ,* Apparatus for extracting - from 

products containing them, by ■meaw-s of carbon tetra* 
chloride. P. Bernard, Arras, Frane(’. Eng. Pat. 
18,667, Sept. 15, 1905. Under Int. Conv., Dec. 24, 

1904. 

Tub drii'd and powdered material U introduced into an 
extractor. Die charging onfiee of which is then hermetically 
scaled. Carbon tetrachloride is now introduced into tho 
lower part of the vessel, exyielliiig the air, which pasaos 
through a cooling coil wlicre any vaporised solvent is con¬ 
densed and returned to the reservoir. After sufficient 
extraction of the materiul a fresh quantity of carbon 
tetrachloiide is introduced from the reservoir, and this 
<b‘ives iK'fore it the solvent charged with fat into an 
evaporating vestKil, whence tho evaporated tetra(.diloride 
is rcturueil through a condooser to tlie reservoir.—C.A.M. 

Soap: Manufacture of insoluUe -. P. Krebit*. 

Munich, Germany. Eng. Pat. 4092, Feb. 27, 1905. 

A MiXTUKK of tile neutral fat with a metallic hydroxide, 
such as lime, is boiled and allowed to stand for several 
(live D) Dm) lioiirs in a closed vussel. The resulting 
insoJubJe soap is ground, and tho glycerin extrocUxl by 
washing the mass with hot- water, the linal washings, poor 
i in glycerin, l>eing used in place of pure water in 
Bubwquent supouifieations. The time roquiR'd for 
saponification may bo reduced to 30 minutes or one hour 
by the addition of, say, 5 js'r cent, of fatty acids or 
rosin.—U. A. M. 

Detergents ; Manufacture of -. W. E. Ileys, Watford, 

Herts. Eng. Pat. 17.999, Sept. 6. 1905. 

Claim is made for the manufoctuR of <let.ergcnts by mixing 
the oil or other saponiliable matter and a vegetable meiu 
with sodium carbonate and treatinyf the mixture with 
caustic soda lyc, preferably containing some sodium 
bicarbonate. Tlie resulting ynilveiulenl mass is grauu- 
laUui by moans of a sieve, and subBcqueutly jiowdered 
' in a disinDigrator.—G. A. M. 

Fkbnch Patent. 

Washing Vouslcra CA)ntaining Alkali Peroxides ; Process 
and apparatus for packing and preserving ——. 
Konighwarter uml Eliell. Fr. Pat. 358,167, Sept. 30, 

1905. 

See Kiig. Pat. 19,809 of 1905; this J., 1906, 32.—T.F.B. 

Xra.-PIGMBNT8, PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER, Etc. 


Fats; liwdtrial Decomposition of ——. 0. Hahn. 
* Ceutralbl. BakterioL, 1905, 16, 4*2*2. Cliem. • Zcit., 
1906, M [Rep.] 30, 


A VIEW fre^uenDy expressed is that fats arc only decom¬ 
posed by uuoro-organtsm.H that require nitrogenous food, 
out the author concludos Diat tho decomposition must be 
effected by micro-organisms that require very little nitro- 
sen. prepared mixtures of mineral nutrient fluid with 
Fat, and observed, under suitable cguditious, onarked 
decomposition of the fat. The micro-organisms isolated 
from the cultuius were PenicUlium glaueuiUy a Penicilhum 
with brownish-yellow spt^res, a mould-fungus that colouR'd 
the fat rod, a white and a gray mould fungus, a motile 
l^illus, a, producing a green duoroscent colounug matter, 
and a smailor non-motile bacillus, 6. Pure cidtivatiom of 


each of these were made and their acDon upon fat studied. 
It woA found that tho fteniciUiai had a pronounci^d action 
upon fats, attacking tho dyoorol i^d lower fatty acids, but 
not oleic acid. Tho whifol^uld-fungus had a loss energetic 


{Continued from page 129.) 
(A.)-PIGMENTS, PAINTS. 

Aniline and its homologues; Mack lakes from . . 

S. Kirpitschnikotf. IV., page 173. 

English Patent. 

White Lead; Machine for the manufacture of —, and 
for use similar processes. J. Scott, Bombay, India. 
Eng. Pat. 23,916, Nov. 6, 1904. 

The apparatus comprises a revolving cylinder constructed 
in two parts, lined with tin or lead and provided with 
a hollow trunnion passage. Gases, air or steam are 
admitted to the cylinder through a jiassage in one of the 
trunnions on which it is mounted, or the g^s may be 
introduced through a valve, used for charging and dis¬ 
charging Ike oontenta, and which, when closed, forms a flush 
face in«de the cylinder, so that no material can lodge 
B. 
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a. xiv.—TAJTOQw, ixiTamwos; SIZE. 




German Pathjits. 

take^ [/rom Ato Dyeatit^s]; Process of prepaHna 

^our -, Farhenfabr. vnrm. F. Bayor und Co. 

Ger. Pat. 160.172. May 28. 1903. ^ 

Lakes are prepared in the uBual manner from the dye- 
!S?® ?ocombining a diazonium compound 
Vith 1.8*alkvloxynaphthol-3.6.disulphonic acid. They 
Me stated be similar in shade to Eoain lakes, but faster 
•* to Ught. The lake from 2-naphthylamine.6.8-disulphonie 
acid IB bluish-red, that from o-chloraniline yellowish-rod. 
and that from yj-toluidine-o-aulphonic acid red.—T. F. B. 

jypesfvff for Lakes ; Pron ss for preparing a mentoazo _ 

Meister, mul Briining. Gcr. Pat. 163.065, 

Aug. 24, 1904. IV., page 176. 

(C.)—INDIA-RUBBER, Etc. 

Rwfcftrr ; PeRtn^conient of some different kinds of _. 

R. Ditmar. Giimmi-Zcit., 1900, 20, 394_395. 

Thin Bhwts (0-2 mm. thii^k) of tlie rubber, prepared by 
niMticating the fiainple previouBly dried in vacno over 
■caleium rbloridc, were extracted with aeotono in a Soxhlet 
apparatus. 'Jlie following results were obtained :_ 


Trade name and source of rubber. 


Par& fine; Uevea t»rasilien»l» (America) . 

*!***’" ’ eloMtica (America) 

^ ^(Amljfcar^*'' Mancabcira : Baneomia speciosa 

\ ('aaiiltm eiastien (America) !!!!! 
.1 ott’anwws (Afnca) .... 

Lar?o°^ditto^ ’ Jsindolphia mpariensis (Africa) ... 

UHf J'Ondotphia (Africa)'!!!!*. 

Mawal balls; (Africa) . 

SS? ® neneoalennu (Africa). 

South tameroon balls; LandoJphia (Africa) .... 

^wa rubber; Mamhot aluzioeii (Africa) ... 

Madaifascar low ; jMndolphia (Africa) . 

MadagMcor niggers ; JMndolphia (Africa) . 

Moj»mblnue unripe; landolphia (Africa) 

Soudan twists (Africa) ... . 

wmeo rubber : Ficus eiastiea (Asia) !!!!!!!. 

^ne Ceylon I'arA ; Uevea trffst/7:cwsi« (Asia) !!!. 

It me Fara rubber. 


Resin. 


Per cent. 
1'44 
8*12 

13*18 

ft-6 

12*23 

8*62 

11*23 

6*80 

4'40 

3*40 

5*00 

6*81 

3*39 

3*04 

e*0A 

7*90 

4*76 

2 * 2 « 

0*57 


The action of the reain at the elavited temperatare 
aj^ars to be to form a rubber “ eolution ’* (“ Kant* 
Bchukharzquellung ”) soluble in acetone.—E. W. X* 

Rvhher vulcanised by heat; Influence of sulphur^eotUent 
on the tensile strength of ——. R, Ditmar. Gutnmi- 
Zeit., 1906, 20, 304. 

A Qoon comnjcrcial Par^ rubbt^r, containing (washed and 
<lrk*d) 6*27 per cent, of resins, and 0*27 per cent, of ash, 
was inaBticated with quantities of milk of sulphur ranging 
from 5 to 40 fwr cent, of sulphur on the weight of the 
rubber. The mixture's wore vulcanised at 145® C. under 
H pressure of 4—5 atmospheres for 60 minutes, in oylln- 
drioal glass moulds, in an autoclave. After throe hotura 
the rubber cylinders were broken in a dynamometer. 
The breaking etrainn and extensions (of a cylinder 2 cm. 
long and 17*5 mm. in diameter) arc given in the following 
table, and Indicate that under the conditions speoifira 
the maxim um strcugtli im obtained with a ru bbwr vulcanised 
With about *20 ])cr cent, of sulphur:— 


Hulphur 
added 
to raw 
rubber. 

Breaking 

strain. 

Elongation. 

1 Sulphur 

1 added 

1 to raw 
{j rubber. 

Breaking 

«tr|jn. 

jBlongatifm. 

Per cent 

kilos. 

cm. 

Per cent.i 

kilns. 


5 

3*26 

5*6 

26 

14*25 

! 0*6 

1(1 

9*6 

7*6 

80 

14*0 

9*2 

16 

13*0 ^ 

9*7 

36 

13*9 

0*0 

20 

_ 

14*6 • 

0*7 

40 

18*7 

9*0 


—E. W. h. 

Caontchoitc ; Torrey's method of determining pure —. 
R. Ditmar. XXIII., page 200. 

English Patent. 

RuUter : Extraction of pure raw - from rubher plants. 

K. von Htechow, Wiesbaden, Germany. Eng, Pat. 
12,859, June 21, 1905. 

See Pr. Pat. 355,011 of 1906; this ,1., 1906, 1*246._T.F.B. 

French Patent. • 

Caoutchouc ; Process of making aqueous Solutions of - 

ayul of regenerating eaoutclmic. P. Alexander. FV 
Pat. 368,018, Sept. 25, 1905. 

See Eng. Pat. 14,081 of 1906 ; this J.. 1906, 1244.—T.P.B. 


.iJ*'* '’’■y'"? <'«' rublK^r cxerf^iws a ooimider 

able iiihuenee upon the determination of the resin 
content by aoctone-extrecljon. \VherceH a samiile oi 

tine iara dried tu mcuo over calcium chloride, vieldet 
to acetone }‘44 jier <ent., another sample of th< 
*amo nibbcr dried at 80" C. in an oven yielded fl*83 pei 
Ecuador scraps, similarly treated, 
yielded 3*12 j>er cent, and 30*2 jicr qciit. respectively. 


XIV.—TANNING, LEATHER, GLUE, SIEB. 

{Continued from jtage 130.) 

Leather Industries; Yearly report (1906) of the German 

Research Institute for -. J. Paeasler. 

The results of a large number of analyses of tanning 
materials, showing the variable percentages of 
they contained, are given in the following table 


T»nnlng material. Oak-bark. 

j Pine-bark. 

Wattle-bark. 

j Mangrove-bark. 

Mallet-bark. 

Talonla. 

l^umber of analyses 

82 

110 

25 

82 

49 

26 

Tannhu . 

Per cent. 

10*8 

ri2*6j 

I6-4J 

6*6 

72*7 

Per cent. 
12*7 
[17*21 

IM) 

9*6 

66*6 

IM 

Per cent. 
84*4 
[42*01 

116*9) 

0*9 

44*8 

10*9 

Per cent. 

32*8 

[48*61 

(i9*ej 

11*4 

48*8 

12*5 

Per cent. 

44*8 

[65*6] 

[36*71 

7*8 

88*7 

13*7 

Per cent 
81*4 
[88*43 
[24*2] 

11*7 

44*7 

12*2 

fol. non^tannins . 

Insoluble ... 

Water. 

- -- 


Tumlag material. 

Valosia*beard. 

Myrobalans. 

Myrobalans 
(stone freed). 

Dlvl-<Uvl. 

Quebracho-wood. 

Sumaoli. 

Kmnber of analiines 

S5 

IS 

4 

7 

28 

w 

Tanntoa . 

Sol. oon*tannliMi . 

loaolnM. . 

Water. 

Per cent. 

42*1 

[61*81 

tSM 

14*0 

sue 

IM 

Per cent. 

80*8 

[42*61 

14*6 

86*7 

9*9 

Per cent. 

52*0 

[54*71 

446*71 

18*2 

17*8 - 

12*0 

Per cent. 

44*e 

[49*61 

[40*93 

18*6 

27*8 

9*6 

Per cent. 

20*0 

[24*1} 

[15*0] 

1*4 

68*1 

18<8 

Per cent, 

26*8 

1^2 

49*0 

^0 


--—--1-_!_ _Ij_ i 

*“ but. to the OK ol th. . 
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Qu XTt-SUGiE, STABfiS, 0011, *0. 


C7«b. U» 1909. 


Chromium Compokndr; Poironoua wAurt of — and 
4hmr efftct in chrome kcUher manufaehire» H. Booker. 
CoUegium, 1906, 35—36, 87--44. 

Ak esdiaostive inTeatigation upon this subject was m^o 
and its results were oommumcated to the German section 
of the International Assoc, of Leather Trades Chemists 
{I.A.L.T.U), at' their last meeting in Frankfort on 
the Maine. The fact that chromic acid and its salts are 
poisonous is well known, but only a single case of serious 
nlood poisoning in the chrome leather industry couhl bo 
traced by the author. Now and then, when acting con¬ 
trary to instructions, inexperienced workmen suffer from 
sore fingers ; frequently little care is taken of these sores 
to bo^ with, and, once neglected, they take a long time 
to heal. The workmen should be supplied with rubber gloves, 
and their bands should bo occasionally examined. They 
should rub vaseline on to their hands and arms, and every 
small injury should be ])ro{>erly dressed, a waterproof 
bandage being used. The workmen should Iw informed 
of the poisonous nature of chromic acid and its salts, 
and respirators .should be supplied to those who weigh 
out the bichromate. 

Chromic oxirlb is non-poisonous, and no danger what¬ 
ever can, therefore, arise to the ptihlio from using chrome- 
tanned leathers, nor to workmen employed in factoru's 
which employ the “one-bath” method fur tanning skins 
or tudes.—F. K. K. 

• 

Enoijsh Patents. 

Tanning leather and skins ; Process of -. C. Baron, 

ManieilloH. l*Vanco, and d. Aubert, Genes, Italy. Eng. 
Pat. 17,551, Aug. 30, 1005. Under lut Conv., Oct. 14, 
1004. 

Sxx Ft. Pat. 347,097 of 1904 ; this J., 1905, 2S4.—T. F. B. 

Films, sheets and cords ; Producing non-ahsorhent -. 

F. E. Blaisdell, London. Eng. Pat. 139K, Jan. 24, 
1006. 

Films of gold-beater's skin are coated with a solution of 
a gelatinous or albuminous solution containing potassium 
blohromate. The coated film is then exposed to light, 
and the coating is rendered t<iugh and non-absorbent. 
If desired, the skin may first bo impropiated with 
chromic acid and then coated with the gelatinous sub¬ 
stance. Cords of gut, parchments and similar materials 
may also bo treated with potassium bichromate or chromic 
acid.—J. F. B. 

United States Patent. 

Hides; Process of [dtd.ric(dly\ irealing -. F. B. 

Hinkson, Newcastle, Pa., Assignor to J. M. and J. J. 
Flannery, Pittsburg, Pa. U.8. Pat. 810,144, Jan. 16, 
1906. 

TttS hides are suspended in a bath, each hide being 
disposed between a. pair of electrodes through which an 
electric current is passed. The current passes transversely 
through the hides, and its direction is reversed at suitable 
intervals (see U.8. Pat. 807,930 of 1906; this J., 1906, 
83).—A. 8. 

“ Fkbnoh Patent. 

Horn Suhditule: Manufacture of a -. H. Schwarz- 

berg. Ft. Pat. 368,172, Sept. 30, 1906. 

Fifty parts of casein are rlissolvod in an aoueous solution 
of borax; 60 mrts of starch are then aclded, suffioient 
water being usea to make tiio whole into a paste. Twenty- 
five ports of gelatin, 0*26 {lart of glycerin, and 7 to 10 parts 
of melted paralQln are now mixed with the paste together 
with a quantity of a-naphtholsulphonio acid equivalent 
to from 1 to 6 per cent of the whole, 'i'he product is 
tdlowed to dry in the form of thin films, then compieUJy 
dried by treating with alcohol and finallv rendered water¬ 
proof by subjecting it to the aotion of aluminium acetate 
or hexamethylenetetramine.—W. P, S. 


XVI.-SUbAR, STABOH, GUM* Bte. 

{Continued from page 130.) 

Sugar Juices; Preservation of — by mercuric chloride. 

L. Ehrmann. Bull. Assoc. Chim. 6uor. Dist., 1905, 23, 
634. 

Samples of cane juice which cannot be analysed on the rr 
spot have often to be sent by post, and it is usual in such 
cases to add 1 part of moruiiric chloride per 1000 of juice 
to prevent changes due to fermentation. The powdered 
salt, liowcvcr, tends to remain uiidissolvcd unless the 
sample is well siioken, and the pix^paratiou of the bottles 
is tedious. A few c.c. of a concentrated alcoholic solution 
of the mercuric salt are preferably added, the liquids 
ev(!nly juixed by merely turning the bottJp around, and 
tlie alcohol finally expelled by exposure to the sun or 
by heating.—L. J. de W, 

Oanc and other Mdassca ; Elimination of the invert sugar 

in - by fermentation. H. and L. Pellet and 

Pairault. Bull. Assoc. Chim. Suor. Dist., 1905, 23, 
639—047. 

It is now ofttablislied in a general way that yeasts (and 
moulds) which secrete only zymase and no sucrase 
(invertasi*) are iucapablo of inverting sucrose and can 
act only on invert sugar or reducing sugars. 

Cue of the authors (I^airault) found a yeast which in 
' five days fcrmenUid the whole of the reducing sugars in a 
' sample of molass<;s in Martinique, but left the sucrose prac- 
' tioally uiitouclied. The eiiKTiments were ro|)eated at the 
Pasteur Institute, Lille, with molasses and yeast from 
Martinique, the yeast which hod been preserved dormant 
having biHUi resuHcitated in invert sugar agar-agar solu¬ 
tion. Tlie results, os a whole, show that a yeast not 
containing mvcriase has been isolated. Beveral well- 
defined yeasts of the kind oi'o known; but the present 
organism has nut been characterised.—L. J. db W. 

Apiose. E. Vongenchten and F. Muller. Bor., 1906, 89, 
235—240. 

Apxoss is a pentose sugar having the constitutional 
formula (CUgOHjgC.OH.CHOll.CHU, existing in con¬ 
junction with dextrose in the glueoside apiin which is 
obtained from parsley seed (see this J., 1900, 1139; 1901, 
1034, and 1002, 606). It is now found that the green 
portions of the parsley plant contain, besides apim, a 
considerable pro^iortion of another gUicosidc. hydroxy- 
apiin methyl ether, which also yields apiose on hydrolysis. 
Apiose, w'iien oxidised by nitric acid, yields first apionio 
acid, and finally a dicarboxylio acnl whicii is probably 
hydroxymethyUartaric acid. Apiose reduces Fchlmg^a 
solution, the ratio of the cupric-reducing power of apiose 
to that of dextrose being 1: 0*74.—J. F. B. 

Formaldehyde: Production of Sugar from -. H. andA. 

Euler, Ber., 1906, 89, 39—45 (see also this J., 1906, 
902). 

Tub authors show that, with a suitable concentration of 
formaldehyde, the latter can bo condensed to sugar by 
anv soluble base; with feebly oondonsing bases, it ia 
only necessary for the concentration of the formaldehyde 
to bo sufficiently small compared with that of the base. 
When sodium carbonate is employed as base, the concen¬ 
tration of the formaldehyde when sugar is first formed, 
doiienrls directly on the iiutial concentrations of the alde¬ 
hyde and alkali, as the formation of sugar only occurs after 
a certain amount of the aldehyde has been converted into 
formate and methyl alcohol. The concentration of sodium 
carbonate most suitablo fur the sugar-uondonsation is some 
what less than one-hklf that of the oldohvde; inciease of 
the concentration favours the formation of formate, 

, especially in concentrated solutions. It is found that 
'glycollio aldehyde is formed as an intermediate stage 
between formaldehyde and sugar. The following figures, 
all referring to grm.-mols. of formaldehyde, illustrate the 
course followed by a condensation. 
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10 bn. i 

13 hn.|14 hrs. 

Formaldehyde. 

0-«7 

0'47 

0*11 1 — 

Formic add + niethvl alcohol 


1 0*04 

0-06 , 0*006 

Olycollio aldehyde . 

— 

1 0-24 

0*07 ' 0*07 

Higher sugars—pentoses (by dfff) 

— 

0.136 

0*43 ; 0*6* J 6 


—T. H. I*. 


i’ArahinolcHose from Formaldehyde: Formation of -. 

H. and A. Euler. Ber., 1900, 39, 46—61. (Compare 
preceding abstract.) 

WirBJV formaldehyde iK eondermed by moaiiH of calciiini 
carbonate, less formate ami better defined Kiigars nro 
obtained than when an alkaline solution is emplovod. 
From the products of such a condensation, the autliors 
have prepared :—{l) j-arabinoplienylopazonc, the cories- 
ponding sugai Inung. not i-arabino.'je, but /-arabinokeloHc, 
and (2) a small quantity of the phenylosa/.one of n hexose. 
Tf the condenHation is interrupted before one-half of the 
formaldehyde has been attacked. Ihi; Rolutioii is found to 
contain glycoHic aldehyile.—T. 11. P. 

Caramdinahon of tSugar; Funehon of formaldehyde in 

the -. A. Trillttt. Hull. Assoc. Chim. 8ucr. Dist., 

1906, 28. 662—006. 

Thk formation of fornii<’ aldehyde duiiiig the heating 
of sugar (this ,1., 1905, tk.H) may serve to throw hglit lui 
the phenomenon of caramelisation. Si'veral earaiuels 
examined by the autlior contaiiu'd from 0*005 to 0*325 
|K‘r cent, ot formaldehyile. In sugar heated lii 126'^ 

».e., b(*fore earamelisation accurs, tie* presence of formalde¬ 
hyde could Ik? detccUKl. The conclusion is that <• 1111111101 . or 
sugar which has commenced Hi caranielisi*. contains 
more or leas fonnaldehydt* which inlluences its reducing 
properties and its feriimntalhlity. This foimation of 
aldehyde explains, at least, partially, the variations in 
the rc<hicing power of masHeeiiiO's. and the <leHt ruction of 
sugar therein by heat. It may also explain the fact that 
sugar canes, which have taken lire and be<*n partially 
burnt, never h'rmcnt, owing t<i lh<* antiseptic piopertv of 
f<irmahleliyd<‘. Jh^sidcs tlu' free formuhh'liyde found m 
sugar caramel, a considerable |)r(*|Kuti(.)u will have lieconic 
jiolynieriBed, furnisliing products similar to mi’tliyJemtan 
or to formose, whicli jiortion no longer gives flu- reactions 
of formaldehyde. It is of inten-st, to noH; that on heating 
a solution of fornialdcliyde to which lime, soda <ir pi)t.ash 
has been added, a brown sticlsy moss is obtained, having 
tho odour of sugar caramel and tlu’ bitter taste of this 
product.—L. J. uE W. 

Sugars; Colour reactions of the principal -N. 

Schoorland C. J. van Kaliiithont. XXlll., page 200 

Sugar ; Influtnce 0 } the Lead FreeipUatv on the Polarisation 
of -. W. B. Horne. XXlll., page 2tX). 

Sugar ; Influence of the Lead Precipitate on the Precipi¬ 
tation of -. H. and I.. Pellet. XXlll., jiage 200. 

Sugars {Cumic.-Reducing]; Determination of - by 

means of Zeiss' Immersion Iteiraciomcier. B. Wagner 
and A. Kiiick. XXIII., pag(4 200. 

Pentoses ; Volumetric Method for i)€ffirm»n»7<g ——. A 
Jolles. XXlll., pagf5 201. 

English Patent. 

Charcoal; Kilns for making or reidvifying animal or 
other —— or for Carbonising other substances. J. 
Buchanan. Eng. Pat. 4926, March 9, 1906. Ill,, 

♦ page 171. 

‘ Unitsj> States Patent. 

Potash; Apparatus for extracting crude — [from 
waste waters of Beet Sugar Factones]. G. W. Henry 
and F. W. Beale, Benver, Colo. U.8. Pat 803,068, 
Oot 31, ieo5. 

T»b inrpntion contista eewntlally in apparatus for 


evaporating the water from the washdiquida, whioh oontain 
most of tho mtash in the boot, bjr moans of the waste heat 
from tho boiler-grates of tho refinery. For this purpose the 
wash-waters are nm into a tank, when<}6 they pass into a 
shallow metal trough which is built into the wnole of the 
top of a long horizontal fluo, through which the waste 
gascH are made to pass on their way from the boil^* 
graH's to tho smoko-stack. An outlet from this trough is 
controlled by a vertically sliding gate, by moans of v^ioh 
tho amount of liquid in tho trough may be suited to the 
quantity of hot gastis passing through the flues. The over¬ 
flow from th<5 trough passes into a basin from which it 
may 1 h' again rfdurned to tho main tank and, finally, to 
the cvajioialing trough.—A. («. L. 

Fkenoh Patents. 

Se/Hiralion of Solids {BeelrtMi Slices) held in suspension 

in liquids; Ap}H\rntus for -. L. von May, FV. 

Pat. :i5H.082, Sept. 27. 1906. 

3’iib liquid carrying tho solids in suspension is caused to 
flow ov<‘r an inclined {lorforatcd plate into a perforated 
trough Tlu' liquid drams througn tho perforations, and 
the solids arc rcmovi'd from the trougn by a rotating 
S'ShafH’d brush, and arc swept on to a plate from which 
they slide into a j'KirHiratciI conveyor trough. The con¬ 
veyor camcM the solids forward, at the samo time squeezing 
out the rmuaiifdi r of thi' liquid, and delivers them to an 
elevator.--W. H. U 

Beetrool.'i; Se/Mintlion of Juice from -. M. Weinrioh. 

1^. Pat. 368.166. Sept. 21), 1906. 

'rnK fri'sh b(!clH an? fod from a hopjier against a rasping- 
cylinder by means of a reciprocating piston. A stream 
of dilute milk of lime, or lime dissolved in weak juice, in 
allowed to fall on flic rasping cylinder by which it is 
tlioruiighly mixed wi(Ii the beet fiulp. The mixture of 
pulp and nulk of hme tlion ^lasseK through a series of vessels 
in winch it is htirreil by jiaiUlJes, and/s heated by means 
of slcain to a tcmiicrature of 70°—'75'^ C. Tho pulp is 
then i>a.ssed througn prcHsing machinery whioh removes 
the juice, 'Hie marcs may subsequently bo mixed with 
water and subjected to a second pressing,'the dilute juioe 
from which may bo used for dissolving the lime.—J. F. B. 

('oml)usttble or artificial coal composed of House Refuse 
and Nightsnil, ground together with Coed or Charged 
Dust and an Agqlomeravt ameposed of Water, Molasses 
and (llucose. J. P. Beneanx and A. Perrier. Fr. 
Pat. 368.200, Oct. 2, 1906. II., page 170. 

Starches ; Manufacture of Rice and Maize -. J. Jean 

et Cie. Fr. Pat 360.370, Deo. 6, 1904. 

Kick or purifH'd maize is tieated with an equal u'oight of a 
2 lair cent, solution of phoHfihoric a<;id, and the mixture is 
thoroughly stirred until it l)t?comes homogeneous and the 
gluten is dissolvtid. It is then diluted with four times its 
weight of watci, an<l (he dissolved gluten is «^parated 
from the starch by washing. Tho acid solution is neutra- 
ljH(«d by lime and the phosphoric acid is roooverod. HyiB'o- 
(’hloric acid may be used instead of pbosphorio acid. 

* —J. F. B. 
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{Continued from page 132.) 

Enzyme Action. II. H. P. Barendreoht. Z. phvsik. 

Cbem., 1906, 64. 367-375. (See this J., 1904, 946.) 
Tbe author has exU*iided his investigation to the hydro* 
lysis of lactose by the lacta<4e piepareiT from a pur© culture 
of Sacchiromyccs Kefir.. The reaction was similar to that 
of the inversion of sucrusi? by invei'tasc; that is, with a 
^ven quantity of the enzyme the amount of decom- 
]>osition was proportional to the concentration of the 
sugar solution, only whoa this concentration was very 
low. As the cuDcontratlon increased, tho amount of 
inversion relatively diminished, Anally burning non- 
stant. The author states that this beliaviour appears to 
represent l^e fundamental law of enzyme aoti^. The 
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retaa'din^? eiTert of the reaction pJoUucts on tlio deoom- 
position <jf lactose by lai-twe i» greater than in the mvoraion 
of BucruHc by invortawi'. Moioover. of the two hcxoHCH 
prcKluc«'tl, gfluactc>sc retardw tJic reaction nearly twice as 
uxach SB dextrose do<‘s. wlieroatj in the invc.ihion of Hucruse 
the retarding effccfH of iloxti-osc and IovuIumc are ulcnlicol. 
The author wokn to explain thus ihn'eH-nco hy nu'nim i>f 
hifl radiation liypolhesiH of enzyme m tion (truN J., IWl, 
{>45). Tlie enzyme lactuse may he jegaidcd as eon- 
lusting of i^aJueitiMO and di-xtiose m a “ living radiating 
eondirion ' <-omhiaed \Mth albumuinid hiibritnm ok. lh)Lh 
the gabntoijo and <li‘x(rotfe i.uliatiohH arc capahlr of 
doe-oinpoHing lactose In llic hn tiysc nioleeulc. imwevci. 
the de.\ti<>He |Mn tion i.s ))H'M‘nl in n loss alle/ed m inodiliod 
eoinlilioii llinn tiii' ;'.alai (osi- pnitioo, and tieiu'o the 
dexttOKi' iiidiutKai ^Mlt he cihs<iil>«d to a niallei 4'\tcut 
(l>y the galaotose ]H>iti<ii) of tlio IikIonc oiolcoule) iJian 
tliS galaetuhe nidial'ion (b\ the de\troHe ])i>rlK>i\ oi the 
inoleeule). Thus, in tii<- liydrolysis ol iiKtoHC bv 
lactuse, th(^ ilextioM* ia<lialion is the nn>io active aucitt. 
ami lu'nee the H actam \mJ 1 be lelaided to a great< i d< giee 
by tnlded gabn lose than by <li\liose. vilul.^l Inn ign 
hexoses. \\ Inob' ab.<o}i» eciually l>o;h ihe <bx(io,^o 
and galactose rmliations, should hast a r« lanhi')' rfliil 
great as gulii< b>si .oid dr\!iv a‘ liigollai 'I'his l.itloi 
coni-lnsion \>{is (onfittu'd e\|-.') iiiiinlall\ - \. S 

Ih'ristnJic : ln/linnrt <*/ fh< ri^irfioii vj {hr /e^r/ooa mi 
/hr ucfii'ifif of - . uni/ tlfi pioiliul'i <,f sun-fun ifirn'ion 

of iStinch. 1. MaijiH line and K. Koiix. (‘uni|>tos letid , 

142, I'Jl— 

Ai.T. Htaii liCH and rnalt-intusuins have an alkalnn n .u lion 
towards iiie(Ji_^l orange, the licgire ol alkalmity vaiying 
in different sainples As a gdnial i<ilo sl.noh pahles 
neiitriilised rviiofly 1(» nullixJ «)riingc hy the addition of 
N/ld snliibune and are snn harihod more lapidly lhau 
oulintir}'^ ]»UK(eM. Jf the addition of at u! be extemiid so 
as to diminish tlu* ulkalmit\ of tin iinved medium, staix‘li 
paste and nuUt intiisum. tin* tale <it sanhariluation 
increases u]» to a* muMmiim juant. and tin n lajmlly 
deercAses as tin- point, of ('xacl miitiality is aji}iiouc!icd. 
Ab soon ns tlu* neutral })onit is passed and tln^ 
total mixed inetlium m ipmcH an m id re.iclKm. sae 
chnritieation ei'n.'ws. A disliiui alkaline nau-lion lo 
methyl-orange jh. tlierelon*. i.-soulml l<> the sae. 
charihealion of slareli hy malt Ky a wins ot tests 
with Htareh<‘K of various origins the aiilhorH have found 
that tlu; iuohL rapid siu < iuinlu al ion is ohtained by Inst 
neutraUHiiig the .slareh paste to methyl oiange ami then 
lulding to the luuit iniusion a (puiniity of ai-id etpial to 
ahont 32- tlU |H‘r cent, ol the iiuantily rrijunei! to 
neutralise it completely. 'I'ln* ni'titiahsHlion of the mediuni 
to this extent not only interisdies the aetuitv of tl»e 
dioStOBe blit also inCM-uses the ]itr)po|(|on ot maltosi- 111 
the pnidnetn of saet haiiliealiun. 'I'iie pioporliori <»f the 
original starcii viliieh is coiiveitid info mallose is raiseil 
from 75—|)(*r cent., in tlu* i-ase of tlie ordiuuiy nuilia, 
to 86- 92 per cent, ni Ihe cusi* of flu* neutialiM-d niediu. 
ITio eonelusions foi’iiiulated m tins .f.. UHk'"), 030, must, 
therefore*, he nuutiHeil slightly in a iiuantilalive sense, 
3t must 1 k' aflmdtcd (hat the sfaivliCH eoiiUun, in their 
ordiiiai-y condU-ion as pastes, not. 80 j-er <enl. cif amylo- 
celluloHi* [“ nmylose "| Inil. ahoiit 90 per reiil., in jueMcnce 
of about 10 J.K.T eeul. of amylopeetin, unless this liittei 
body is capahki of being resolvwl by a speeiully active 
diaAtOflO with the sepMiafion of an ainvlose resiilue. 

—.1 Klk 

J.Haftlaifc ; Jn/hu nce of fkt rcarJfon of the nodiiiui on the 

aUiv^y of -. A. Fernbaeh. ('oiuptcs rend., 1900, 

142, 285—286. 

KBFl!Bitn<ra to the observation of Maijiienm* ami Uoux 
(see preceding absfrael) on tin; inilueiiee of the degree ot 
alkalinity of,the medium towaids methyl orange upon 
tho velocity and the extent of the convorsion of starch- 
paate by malt extract, the author ],M)ints out that tnich 
media contain both piiniary and sceomlary plioKjdiati^N. 
the latter being vwy iiiinnoal to diautatic aetiviti-. The 
addition of acid to the point ot neutrality t^/metliyl 
orange eonvrrta the secondary pliowphali'd into primary 
pho«phftl*R and m idtaliscs tlie mhibitive iiiffucncc of flic 


former, thus ^t^ishing a c<mdition which is most 
favournble to dionatio action (see this J., 1900, 260). 
In the abscmiic of secondary phosphates tho addition of 
; the least trace of acid has a retarding elfect. The influence 
of tlie phosphaUr'S is not coniined to diaatatic actions; 
the same observation has been made witli regal'd to tUo 
, protcolytK) actk>u of malt. en/yme« (this J., 1900, 916), 

, and also in the case of tlio coagulation of atoroh pastes 

■ by malt exlraet.--J. F. 11. 

Fonuir, Arid ; hihihitiiH' action of - on various fungi. 

W. llerincbeig. Spinlusiml., 1906, 29, 34—35. 
Tujo author haa tested the action of formic acid at various 
com I'lit rill Mills nil ilistillery yi'usis lu grain and )>olal.o 
mashes, t >l)st i valioiis were made with pure cullurcs of 
yeast and olher organ'sms, with eultures nmicr imiimtrial 
eonditions. ami n ith eiiltnres purposely iuleeti'd by various 
harmful bin h-rki and fungi. The jirojM'irtions of fonuio 
acid nc< ( ssai y to previ*nt the development of tho different 
organisms v.'iHcd aceonimg to the conditions, e.^., the 
fpiantily sown and wh*'ther present m pure enltin-es or as 
niixtiin-H. {'^rnh'r imlustrinl lomlitious with infectnd 
yeast;;, proportions of 0*17—-0*25 js'r cent of formic acid 
i MiiniiT<l to prevent tile de\elo]uiierit of all the organisms 
, other than the eulhirc yeast, whudi proved t • ly* tin* most 
1 lesa-Uml. 'I la luin (mg I'rgainsms, however, woie not 
l.illcfl. but were rnpable of de\i*loping win n Inui.-fcm'd 
to ordm.ii'v Will The tesislunie of the cuHure ycast.H 
' to the pie.stmc ot toi mie ai id eould <•( itamlt bi- im reKsed 
I by aeeliinatiMition. ho that forma* iieui im ipntc snilabic 
I for UH(* as an nntim'ptu* in daUdleiii*s arul yeast laetones. 

' -3. F. i;. 

fi id ph II / on s Acid: .lyer/eno oa of the ticeJtniutisalion of 

\ ymsts to -. (k (hna*). Hull. Ashoc. (dum iSiior. 

DihI.. 1905. 23. 669 672. 

, It is irem rally .said that t he a<‘chmafcis«tioii of yeasts to 
\ siilphuToiiH acid IS illuHory. but the author finds tiiat ife 
j IS ipiito real in the }»iTsenee of unstable nnn<‘ral iriatter 
I or an easily decomposable salt.. The adaptation develops 
[ tho protoplasmu* aetivifv leading to tho seendjon of an 
] oxidiHing siilistHnco. Tbc elnef cimraetciistic of tlte 
aoehinatisod yeaat is the greati'r quantity of sulphates to 
j be found in tho ash.—L. J i>e W. 

1 Mucor favunicas ; FcrmciUatmv by - -. 0. Wehmor 

! Centr F»Hkt., Jf., 1965, 16, H. Z. ges. Ihaiiw’., 1906, 
29. 53. 

i Mneor lavanicus bos a much more onorgetir. fermenfal-ivo 
; action than Afneor rannosus and readily attacks sti'ong 
; wort of 15 -36 jst rent. Ilalbng (21*6—2‘>'6 lb. iht barrel). 

; 'I'he ainonnl- (»f ah-oliol proilueed lies nsunlly between 
I 4 anil 5 iici cud., iising in soiru' cases lo ov’cr (» per cent. 

. In till* (leiompoHilion ot suuar by Hub inonld, small 
I (jiiantilms of non-\o!atilc ai ids are also formed. This 

■ tdi-oholu* h rmeiilatmn is nut a ^•onHcquen^■^‘ of htek ol 
I air, and oceurs wlicn the lal-ter has fiee access to the 
j MolidMih, HO that it IS qinle immaieritt! whether the fungus 
] grows MS msceliiim or in IIk* ,ve<ist form, the latter being 
I ohtained more rca^llly and more ftlunularitly than with 

Mncnr rucvinonvs. lu jirescncc of oxygen, the alcohol 
fornii'tl appeals to be scarcily atlackeil hy the mould. 
Rcstruitioii ol the a» cess uf air lo the solution eauBCS the 
greatest duiuinilion in tlic mould'growth. tho dmnn- 
ppsiiion of sugar innivj, influenced to a less, oiid the pro- 
diietion of aleohol to a still less, extent.—T. H. 1*. 

ISidphurrd flops: ffow much sulphurous acid do - 

yioe up to Ba r Wort ? Wiegmanii. Allgem. RrHUor.» 
II. Hopfenzeitimg, 1905.45, 115. Z. gi's. Brauw.. 1906, 
29, 52—53. 

Thk author finds that, hops contain from 04)88 lo 0*320 
(Kr e<*nt. of sidphuT dioxide and that ) lil-ie of hopjR*d 
wort <*ofiliiife Ivom 2*3 to 5*5 nigrms. of sulphur dioxide,, 
according to i In* exUmt of tbe sulphnrmg. Hops origimilly 
uusiilpluiicd also show the jirc.sence of aa unieli as 04)88 
per cent of sulphur dioxide, this being formed during the 
course of Hie analysis froni a .sulphur compound in tho 
hops. Assuming tinvt >06 litres ot wort produce about 
76 litres of firuslied beer, the quantity of snljrhuc diOxiH»> 
ia the latter which ca«i be attiibuted to sulphured ho)Hi 
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wiH, imder the nwst onfsToural^ eonditkms, anmunt U> 
from 9 to 7*4 Aigrm«. por litre (0*2—gr. per gall.). This 
smaQ proportion may be neglected, since it has been 
shown that certain y^ta produce much larger amounts 
of tnlphiir dioxide then this, especieUy in presence of 
sulphates and amides.—T. H. P. 

Wort fioUivg. M. J. Cannon end W. Fyffc. J. Insl. 

Brewing, J*K)6, 12, 3t) —6r>. 

'I’UE authiUH tliMcuBK the difTerences betwicn the two 
eysitins of boiling the wort, by Kleaiu and by direct lire. 
According to ex|>chiii(‘utK carried out with* jiorlioiis of 
the Kame worts boiled by iho tw(» Mysteum, it would appear 
tlmt the chief dillereiK es manifest themselvt's as difTorenecs 
in the Htability of t he beer, i-.c., tlu' pernianeiuc of briglU- 
ncHs, flavour and ehariicUT iiver ieiigtliy pt!ii«>dH. It 
was found tlwit a very fair lueaHure of the kIhImIiIv was i 
obtained by bulling the Ivor m a flask, making it up In ; 
the originiii volume and observing the amount and ! 
character of the allmiinnuuH deposit which s€‘i>araLed on 
Ktanding. Thosj* U'etH which thn-w a heavy Hoccuienl 
deposit invariably showed a tendency to haziness ami i 
alteration in flavour ut an early date, whilst those m i 
whieh a veiy sliglit juecipitato was lorim^il remaiiu'd fi-ei.- j 
from these dofects lor a coiiHiderahle jieriod. I’lic I'xperi- 
inental jiarallel boilings were made on the one hand m a ; 
gas-healed copper and on tlic otlier hand in a jacketed 
o^ieii jmii heated by sLcam at pressun s of 1(>—4r» Jh., ' 
whilst in nnotlier sm ics a closed pan, m which the woi I / 
was boiIc<i under a pressure of 4 Ih. per sq. in was em¬ 
ployed. In jiraelically all cases the worts boiled hv 
diiX'ot fire gave Uicrs wiiieJi ohjaied earlier and remame<l 
bright for lonui'r [lenods than the beeis from tlu* woils 
boiled by steam, and t lu* inf<TJorily tif the latter was greater | 
tlio lower the steam pressure <*mpioved. ft, jh eertain I 
that the siijiermrity of the beers hulled over a lire was ! 
not due to a higher teinj»erature of th<5 bulk of the wort j 
during ebullition, huicp the a« tuuJ k'in]>erature of the wmii 1 
was frequently higher in tJie case of the steam boiling, 
particularJv in the closed eupjier. '('lie dilference la roalh 
attributable to the vastly iiigher temperature of the i 
heating surfaces in boiling by direct, Ine. W’iicrcby the woit [ 
iH momentarily HujS'rheated whilst m contact w’ltli the 
bottom of the pan, and a “cooking” aid ion taken place, j 
diatinguished from mere eindhtion. 'J’hifl dillerenco is I 
ilUmtrafed cliemieally by a aei ies of analyses deserilx'd in | 
tile paper, detcrmiiiHlions Isniig made of tin* “ albutnuiH,” j 
pepb)nc8 ” an<] “ ainidi'H ” m ilia different worts. It was i 
found that the boiling by direct fire reiliiccd tlu* pm- | 
porlioiirt ot ‘ albumins,” tioth eoagulable and uncoagu i 
iablo, whilst iiiereasjiig llie jiroportjoiis id “ peptoni's ” in ! 
the wort. Analyses of beers prepaicd from the worts 
boiled by fire and Hteam respectively also showed lower , 
jiroportioiis of “ albninins ” and “ peptones ” and higher i 
proportions of “ amides ” in the products boiled by direct , 
firo. Hence, the operation known us “ (lookirig,” which is j 
produceil l>y boiling over a fii-e results in an increased | 
coagu}ati<>u and a degradation of the albuminoids remain- ' 
mg in Holution in IJie wort, with an aeeuniulation of the 
lower, uiijirecipiluble, ami. Ihejefoii-, stable forms at the ! 
ex|>enHe of Iht; higher i;olloulal huiuH, winch are liable to ’ 
form deposits and huzi's on storage.— .1. F. B. | 


SpiritB and Beer ; of —in Vnitei 8ia 

Bd. of Trade J., Fob. 8, 1906. 

In the annual reiwrt for the year ended SOt* Jtme, Ifl 
of the Secretary of the United Statee Troawry, it 
atatod that the total prorluetion of diatiUcid apirita in 
United Staten, excluaire of fruit brandiM, wa« 147, 810t1 
I taxable galla., against 134.311,962 ffalls. In 1903- 
an increase of 13,498,842 galla. The production 
fruit brandies increaaed by 266,322 galla. During 1 
j hscal year J904—5, 1772 diHtilleriea of all kinds w 
j in ojwration, a doerfasn of 400 aa comparod with the p 
oralini! year. The production of beer was 49,622,0 

j bands, an inmiasc of 1 , 260,061 bartela. [T-B.] 

Enuxjhh I'aTBN'I'S. * 

II or/.», liirrn, Sloid and the like ; AppanUue for jermetUir, 

■imiliiriny and during -, T. Crnssmao, Oldhai 

Mnes., and O. Selg, New York. Ene. Pat. 887 
April 10, 1(106. 

I iiK apjiaiaius ciiiisiBls of an o|ien or cloned l«nii havii 
a l onipai liiwer |»irl.ion. at the bottom <jf which isaito»t( 
a Mludfje (.hanih,.!-, (’onneefed with iho tank by a sluii 
valve,, V^ll)un the tank m plated « skiinnuag funn 
Miipporled a(, the flurfaee of the liquid by floats and coi 
iicctcd with Die outHido hy a Hqxible tube. An attempon 
tor is also plaeril m the tank, having pijxts with a diamom 
HhajM-d sectioiT so as to prevent the aettlihg of any slui 
on thi' pi|»e«. ^’lie jwelimmary sludge which rises at lS 
l»egjnnmgof the lennentahou is witlulrawn by theskiinmei 
the latter is then wa»lie>d out and the top yeast removec 
t he heavy sliidgo Kinks and is eolloeted in the pludge vense 
tinaJly the Rliiiee valve is closed and the clear bwr i 
withdrawn thnmgh a racking cock in the conical part of th 
tank J. F. IJ, ^ 

1 ul/i |/i>r 7'i/tKiium], Apparatua for cUanaini 

f/mf au nl,.s,„g -. fl. J. West and Co., and L. Chew 

l.onduii. Fug. Pat. 12,706, June 20, 1905. 


Caiic- and othtr Motuaaca ; iCUmtnaitOH of /he invert 

augor in -/jy fermnUatton. J-1. &, L iVUcl and 

.BairttuJt. XVI,, page IJIO. 

Barley; Jhicinnuation of ext}act of—^~. (h (fmf, 
XXlll., jiago 201. 

ArhUuH Vnedf) Oil. G. 8ani. XII., jwgu 188. 

Alcohol; Manvfacturing luj on - in Fruttec, Bd. of 

Trade ,1., h\.b, j. lypo. 

\ Fbench presidential decua, fixes the rate of the manu- 
aoturing tax on alcohol, and products with an alcoholic 
ffom the lat January, 1901), at 1 fr. 02 eta. per hectol. 
>f pure alcohol. I.T.R.] 



Lhe pulp is washed m or vessel euntaiiiiiig water by sub¬ 
mitting it to the eombined action of jets of water apd of 
hitrodiiced under pressure at the lower part of tho veaaol. 
J he fibres an> thereby thoroughly subdivided and c^ed 
upwards against the inner sloping snrfaeo of a perforated 
cone froni which they fall down again for further kx^ateiient. 
In the figure, a is the washing vessel containing laia 
pulp; the pijHj r. and noezlod, serve for the introduo&dof 
the water or sfeam, whilst 1-he compressed air entere thr(iMi& 
(hi- jmrforatuil naj? /; n ix thn (lerforated mTerted 
ttgaiiist wimih (bo pulp m projeolod, whilut th« fonJ water 
(ittBseg into lliH trough k, over the weir j, and Sows oat 
through tire pipe 1. Tho pulp ia Btenlined by taolaa at 
steam introduced through the nozale d.~~3. F. a. 
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Seer; Proctaaea for Faaieuriaing - and a'pparaiua 

for uan therein. K. H. Loew, Lakewood, U.S.A. Kng. 
Fat. 26.4»d, Dec. 7, 1900. 

tn U.S. Pat 808.668 of 11H)6 ; this J., 1906, 131.—T.F.B. 

ieeti/ieaiwn; Apparatus for autotnatic -. L. Royer, 

Paris. Eng. Paf. 24,240. Nov. 24, 1900. 
l^s apparatus consists of a high cylinder divided by 
loriEontal partitions into a nunil>er of separate com¬ 
partments of equal volume. Each compartment in 6Ued 
vith beech chips and is provided with a siphon discliarging 
ntc the nextilowor rom]wtment. All the com))artnients 
no fitted with air-outlet valves leading to a condenser, 
md with inlet valves for the admission of sterilised air when 
)he siphons act.’ The li(piid is arlinitted to the apparatus 
roiu a tank through a taji regulated to pass in three hours 
i volume exactly equal to the cupaedy of the individual 
‘ompartments. This taj> delivers the li(piid into a tipping 
resstil provided with a siphon, so that every three hours a 
ifaargc of liquid is allowed to pass into the ajtparatus. 
The lowest compartment is provifled with an overflow 
hrough which the acetified liquid flows into barrels. &c. 

—W. P. S. 

United States Patents. 

Method of Paatauriaing -. H. (tronwnld, 

Berlin. U.S. Pat. vSl0,745, Jan. 23.*D106. 

See Eng. Pat. 17.419 of 1906; this J., 1906, 36.~T.F.B. 

Vinasae; TnijUment of -, C. Sudre, Paris. U.S. 

Pat. 810,442, Jan. 23, 190<). 

iEK Ft. Pat. 321,701 of 1902; this J., 1903, 226—T.F.B. 
French Patents. 

Beer; Manufaeiure o/- hy FermenUdion at nlatinly 

high iem-peratures. J. F. Witteniann. hV. Pat. 368,228, 
Oct. 3, 1906. 

ITermentation is started at a temjieratiire of uhout 
10* C., and the fermenting W(»rt is not cooled in the usual 
ivay <luring the process of primary feriuciitotion, so that 
ihe final temi)eratim‘ may as high as 20'‘—26" C. J’he 
’arbon dioxide and the volatile aroruatic principles of tin* 
Deer, which eseaw during fermentation at so high a teni- 
[lerature, are collected and (compressed in storage v(*ssels, 
md are substujuently returiu'd to the Urr under pressure 
liter clarification. At the high teni{HTature employed, 
the fermentation of the maltose is practically complete 
liter the stage of iirimary fermentation, and (he Ix-er 
2 an be chilled to a tempc*rature of U f. for ropid clarifica¬ 
tion without after-fermentation. The gas eiiiploy*^d for 
laturating the beer may 1 h^ enriched in aroma by jtaasmg 
t over dry hoiis.—J. 1^. B. 

MvatSt Winea and othvr Acid Liqnuls ; Process for deter¬ 
mining the. t<4al acidity of -. 1’. P. A. Andrieii. Fr. 

Pat. .367,967. July 29, 1905. XXUl.. jiage 202. 

XVI1I.-F00DS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

{Continued from page 132.) 

(*4.)—FOODS. 

Wheal FUrtir; lileaching of -, E. Fltuirent. Uomples 

rend., 1906, 142, 180—182. 

In the bleaching of fiour only thorns procesM'.s have an 
industrial value which are baaed on the utilisation of 
niUtigen peroxide produced cither chemically or hy tlie 
action of electricity on air. Pure oxygen, when ozonifK^d, 
has no action on the colour of the Hour, and imparts a 
disagreeable odour to the product. Calculated as nitrogen 
peroxide, the quantity of bleaching agent required varies 
according to the nature of the flour, from 16 c.c. to 40 c.c;. 
per kilo, of flour. No difference in chemical conifiosition 
oan be detected between the bloai^hed and the orimnal 
Rour. Ihe aotion of the nitrogen peroxide is confined 


to the yellowish oil of the wheat, but this aotion is not 
a destruction of the colour by oxidation. The bleaching 
aotion ooinoides with a decrease in the iodine value of the 
oil, e.g.t iodine values before bleaching of 86*44, 81*70 and 
86*10 b^ame respectively, after bleaching, 80*79, 66*20 and 
50*70. By combination with the nitrogen }>eroxide the 
film of oil covering each granule of starch becomes 
transparent, and enables the whiteness of the starch to 
show through. Bleaching by ageiiu alone, on the other 
hand, involves an oxidation of the oil and the precipitation 
of white, fixed, fatty acids. The action of ozone results 
in an increase in the iodine value, the formation of volatile 
acids and constancy of the total aridity on keeping. 
The following test for bleached flours is based on the 
fixation of the nitrogen ^wroxide by the oil;—60 grms. 
of flour ar(“ extracted with [letrolcum spirit, the extract is 
evaporated at a low (cmp(Tatiire, and the oil is redissolvcd 
in 3 c.c. of amyl alcohol. The solution i.s treated in a 
test-tube with I c.c. of alcohol containing 10 gnus, of 
caustic potash f»er litre. With normal flours the yellow 
(Coloration of the liquid does not change, but with bleached 
flours the colour changes to orange-red, proportional in 
intensity to the ijuantity of nitrogen fixed. This test will 
reveal tlu^ presence of 6 jier cent, of bleached flour in a 
sample. The decrease of the iodine value of the oil by 
bleaching is greater the finer the (quality of the flour. 
With the lower grades the action of the gas tends to be 
confined to the cellulosie residuos and such flours do not 
lend themselves to the bleaching process. Bleaching has 
no action on the enzymes of the flour, but the oil shows less 
tendency to become rancid on keeping in jiroportion to 
the quantity of nitrogen ]H'roxid»t fixed ; in this sense the 
keeping profiertieH of the fiour are enhanced by bleaching. 

—J. F. B. 

Knousji Patents. 

Pepsin; Manttfacli/rf’ of preparations of - containing 

hydroc/doric Acid. C. 1>. Al)e!. Ixindon. From Act.- 
tjJes. f. Anilinfahr., Berlin. Eng. Pat. 12,626, June 16, 
1906. 

See Fr. Pat. 35.6.660 of HK)6 ; this J., 1906,1249—T.F.B. 

(hffee SuhstiHUc from Graiii or Malt; Process of manufac¬ 
turing a -. Kathreiner's Malzkalfce Fabr., (l.m.b.H., 

Munich, flermany. Eng. Pat. 17,623, Aug. 31, 1906. 
Under Int. (^nv. Sept. 6, 1904. 

The grain or malt is soaked in water or liiiie-watcT through 
which a (nirrent of air is blown, and is then placed in a closed 
vessel containing a solution of “ fruit acids ” or tannin 
and subjected to a pressure of about eight atmospheres. 
The pressure is next reduced to about two atmospheres, 
and the temperature increased to about 50® C, The mass 
Is then dried at a low U'Uifierature under redin'inl pressure 
and the treatment rejieated until the starch is completely 
inverted. The product is finally roasted. 'Phe solution 
of “ fruit acids" gradually necomes saturated with 
lualtoM* and may l>e used for '' glazing the roasted 
product. The grain may also be treated with chlorine, 
ozone, or an electric current in the int.ervals between 
the above ojierations, to remove the flavour of the grain 
oil.—W. P. K. 

United States Patents. 

Milh Products ; Means for making - and recowringmilk 

fluids. C. M. Taylor, jun., Philadelphia. U.S. Pat. 
809,860. Jan. 0. 1906. 

See Eng. Pat. 20,2f#2of 1904; this J., 1906, lOi—T.F.B. 

Jhiirjf Prttducls ; Fuetiun Apparatus for -. C. M. 

I’aylor, jun., Philadelphia. U.S. Pat. 809,861, Jan. 9, 
1006. 

See Eng. Pat. 20,292 of 1904; this J., 1906, 101.—T.F.B. 


(B.)-SANITATION; W^ATER PURIFICATION. 

Carbon Monoxide, in the Air; Determination of —— by 
means of iodic anhydride. A. hovv and A. P6oquI 
XXIII., page 201. 



F»b. IMM.} 


Cl. XIX.~PXFBR. PASTEBOARD, &o. 


m 


Evqush Patsitt. 

Boiler Water; Apwralue for tlie chemical examinaiion 

of - while the boUtr is in operation. W. P. Thomp- 

Hon, London. From A. Schmitz, Aachen, Germanv. 
Eng. Pat. 22,021, Nov. 4, 1905. 

Trb apparatus, consifitM etuftentially of two glatvt cvlindors 
M'ciired to a plate. Wat<»r from the t>oiler ia allowei) to flow 
into one of the oylindera and there reoeivea the addition 
of a few dro()8 of indicator solution. The coloured water 
is then run into the second cylinder and titrated with an 
acid solution; the quantity of the latter needed is a 
measure of the amount of sodium hydroxide requiretl to 
be added to the feed water for softening pur[K)ses. The 
oonoentration of the sodium salts in the boiler water may 
be ascertained by allowing the water to flow into a third 
cylinder provided with a float.—W. P, S. 

French Patents. 

Water: Procenn and Afrjtaratne for purifying and 

sterilising -. H. lAvollnv. Fr. Pat. 358.105, Sept. 

28, 1905. 

A REuuLATKi) quantity of a solution of a |>orfnanganate, 
preferably calcium permanganate from a ri'servoir, is 
allowed to flow into a pijx* through which also 
the water, to be puriflecl, flows r« route to a niixuig 
vessel provided with baffle.plates. Ac. Tlit* pressure 
in the permanganate Ncssel is slightly m cxcchh of that 
of the water in the j)ii»e, anil the supply of tlic jierman- 
garmto is duly reguiati'd by a tap. After leaving 
the mixing vessel, the water receives the addition of a 
mixtiin* of ferrous and ferric hydroxides, and is then 
allowed to settle, being flnallv Altered if neeessarv. 

_W. P. 8. 

(Jonihustihle or artificial Cinil composed of house refuse 
and nightsoil ground together with ( 'oal or Clwrroal iMtst 
and an agglmnerant e<nii'})OHd of water, nndasse.s and 
glucose. J. P. Keneaiix luiil A. Perrier. Fr. Pat. 
358.200, f)et. 2, 1905. II.. page 170. 

{C. )—DISINFECTANTS. 

Formaldehyde ; Vetcmiinaiion of - in Formaldehyde 

Fa8tilles[Triorymethykne\. K. Riist. XXIV., page203. 

Knqi.ish Patent. 

Aluminium Acetate; Manufacturing insoluble, -- 

[An/tArjrfM*!. R. Keiss, C'harlottenburg, Germany. 
Kng. Vat. 8445, April 20, 1905. 

See Ger. Pat. l(Kt,348of IfltH; this J., 1905,1027.- T. F. B. 

United States Patent. 

Antiseptic Comiminds; Making solidified -. 1). Gencse, 

Assignor to Gmiese Oresl Manuf. Uo., of West Virginia, 
both of Baltimore, Md. U.S. Pat. HtMh796, Jan. 9, 
190ti. 

A HOLiniFiEi) antiseptic eommumd, containing stear- 
optenes and alcohol, is prcpareci by heating a mixture of 
94 parts of glycerin and 0 parts of sodium stearate to a 
temperature of about 220^ F. for 3—5 hours, then lowering 
the temperature to about 125° C., and mixing in the 
volatile ingredients at that tempcratim'.—J. F. B. 

XIX.—PAPER, PASTEBOARD. Ete. 

(Continued from page 132.) 

ENOL 28 H Patents. 

Paper Pulp; Manufacture of - [for, photographic. 

papers], M. E. ie Normant des Varannes and A. R. 
de Vaina, Cobazat, France. Kng. Pat. 505, Jan. 10, 
1906. 

Raa pulp, after preparation and refltung in engines with 
■teel anives, is ^ttaed over sand traps to eliminate the 


heavier particles of metal, and is then formed into half¬ 
stuff OR a machind. The pressed half-stuff is made up 
into rolls which are introaiioed whilst stiU moUt, into 
Closed vessels in which they arc subjected to the aotion 
of chlorine gas. This gas converts all the niotalUo particles 
present in the put)) into soluble chlorides, which are then 
oliminatiHl by diluting and washing the pnlp in a stoi^ 
enmne provided with several w'ashing drums. The washed 
pulp is then sized and completely leflned in a stone refining 
engine before making into jiajior.—J. F. B. 

Paper; Manufacture of -. E. F. Monis, Stockport. 

Eng. Pat. 8325, April 10. 1006. 

A ('OMPOsiTioN, made up of 2 parts of boiled linseed oil, 
0*5 part of I'urkey reil oil at 5ft per cent, strength, 0*5 
part of ammonia, sp. gr. 0*880, ami 100 parts of water, is 
mlded to j)a]ior pulp containing 50 ^mrls of drv paper in 
: 4(N)0 parts of water. The pa])er made from tllie treated 
: pulp is said be more resistant in the wot state, and to 
I withstand friction better tlian ordinary {lajier.—J. F. B. 

Pulp: Process of Mmp<icUng liquid-borne fibrous ——. 
J. H. Itivers. St. l^ouis. U.S.A. •Eng. Pat. 16,466, 
Aug. H, 1905. 

Fiubotts pulp susoended in water is admitted in known 
quantities into a closed ehamber, having a removable false 
bottom in whi<‘h a large number of wrforated or reticu¬ 
lated moiildt are flxed. These moulds arc placed as near 
togi'ther as |K)ssih]e, and an^ all of the same shape in any 
one plate. A liquid or air pressure is then allowed to act 
I upon the liquid pulp from above, causing the clear water 
j to flow through the (H^rforated moulds and to deposit the 
I Hus)M;nded material on the walls of the moulds in such a 
I manner that each fibre is eomjwded against the otl^r 
i fibres under a constant nressiire, projiortional to the flow 
! of liquid, 'file mould-plaUi is then n‘moved and replaced 
by an empty one.—J. F. B. 

CcUidoids Horn. Ebonite, or siindnr s^thsiances: Process 

of producing substiiutes for -. AV. H. Story, London. 

Kng. Pat. 8875, Ajiril 27, 19ft6. 

' She Fr. f’at. 353.il!tr> of 190r.; thin J., 1903. lOSl.—T. F. B. 

United *Statbh Patents. 

Adhesive [from ir<M/f Sulphite Lyes] and process 0 / making 
same.. F. H. Patch, Kiehnumd, Va. U.S. Pat. 809,739, 
Jan. 9, 1906. 

An n/Ihostve is prepared from the evaporated liquors 
resulting from the boiling of wood pulp oy the svdphite 
process. A mixtiiiii of iiil and rosin is prepared of approxi- 
matoly the same six^cifie gravity as the conoennated 
sulphite liquor and tno mixture is then incorporated with 
the liquor.—J. F. B. 

Cellulose Acetate. A. Eichen^n and T. Becker,^ Klber- 
feld, Germany, Assignors to Farbenfabr. of Elberf^ Oo.» 
New York. U.S. Pat, 809.936, Jan. 16, 1906. 

Bee Addition of Jan. .30, 1903, to Fr. Pat. 317,007 of 1901; 
this J., 1903, 1016.—T. P. B. 

French Patent. 

Cellulose Derivatives and process of making same, 0. W. 
Miles. Fr. Pat. M8,079. Sept. 27. 1906. 

I Esters of cellulose of varying degrees of hydratimi 'may 
> be prepared by hydratkig to the desired degree the estw 
j of anhydrous cellulose with a monobasic fatty acid, imd 
! then precipitating with water; 100 grms. of dry ceUuloae 
I are allowea to stand for some hours with 400 c.o. of glacial 
acetic acid and 5 c.o. of sulphuric acid; 280 c.c, of aoetio 
anhydride are then added, and, when the solutiOQ hat 
become clear, 40 to 60 c.c. of 10 i)er cent, sulphuric acid 
to effect i>artial hydration of the ester; aftw standiim 
about 12 hours water is added, and the product it wathtd. 
It is soluble in acetone, films being obtained by evaporat^^ 
the solutions, and becomes plastic on treatment wits 
chloroform. The products obtained by further hydratioB 
of the cellulose ester are deoreasingly soluble in nooUm 
(see U.a Pat. 733,729 of 1903; this J., 1903, 961). 
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XX.-~FIHE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. « 

{CorUinucd from fwiyc J34.) 

Ooeaine FormeUe. K. Vipier. .r. Pbann. Oliim., 

28, 97—ftH. 

Cocaine fornmte. Ci7H2iN()4.('14^<)2 obtainod in fjii(\ 

RiJky, hranohiiipr noedloH, I>_v sjituratinji; 

cuoaitie fvith formic acii). The Halt in auluhh^ hi watt r 
1 : 42 at 20^ C., but ia diHsociatcd at i*0‘‘ t\ m mjuoens 
aolution, the base sc'pnnilitjg ui oily drops. In l)r> jKM' (■ciil-. 
aloohol it dissolvca to the cxb'ut of t‘8: 19 at 29'^ ; 

it is sparingly Kolublc in <‘tlHT and in (‘hloroform, insoluhh* 
in oils. Tuc rcfrai'tivc index of the aqueotm .solution 
1'384, the ajuTitie rotatory juJWT, fa||> - ■rtif40'. 

- ,r. 0. Jt 

Pinna marilima Mill.; EHnetUialoil from thehuda of — 

E. Belloui. Kstr. aii.s Annuano della Soe. Ohim. di 
Milano, 1905, 1\; Chem. Ceutr., 1900, 1, :190—:ird. 

By the distiUaiion of buds of J'vms Man'tinia Mill. 
colJocb'd in the South of France, a bright green oil of Jrc.sl) 
lU'usiAtic taste, and with tlu* choi-at leristic udom oi 
“ pine-needle ” oil, was obtained ; the yield was 9d>8l |K'r 
nent. from tht^ fresh buds, and 0*517 [mu' ee|/t. fiouidrad 
buds. The eonsUnts of fhe oil urn sliown in the foliowiec 
Uble :» 


'Oil from fredh huils,; Oil from drir-d Puds. 


8p. at ifi" (;. 

0‘ljHlO 

o-su(i;i 

. 

— 20-f*JS^ 

i — 

Add value . 

0 

1 b-4)i 

Eitcr valiK!. 

7'flO 

! H-J.7 

£«t«ra. 


1 

Unoombtned ’'alrohor' i 



(’ombliH'd '* alrofiol ” 


•2*2S", 


The oil IS Holuble in 10 parts of 90 fair cent, alcoho'. 
but is iiiHohible in 89 jK*t cent, alcohol. It m free from 
aldehydes, but oontains I •390 per cent, of (-afiryhc acid, 
wliioh forni.s the main portion of tlu' free acid present ; 
tlm esters in the oil are probably those of the lower fatly 
acids. 1’he ehief oonstitui'iit of the oil m /-pinene, and 
limonenc also is prohahly present. 'I'he nature of the 
alcohol present hoth m the fret» and m the combined 
state was not ascerlainml. - A. S. 

Aeeione; Aeiion of — on Alkali Suipkttea. V. Roth¬ 
mund. Monstsh C'lioin., 1905. 26, 1546— 1558, 

Q'KE author conlirms, from flic resultK of phyHico-oluumcnl 
eitpwrimenU, the stalements of Liiinicre and Soyowet/ 
f^ii Hi, J89C. 920; 1903, 610. 1014) and Kerp‘(Arhb. 
Kaiser!. Ge«uudh., IftOt, 21, 40) that oceloiie combines 
with alkali Hiilphib*K in aipu-ouH solution. An interesting 
fact io oonnectiou witli tins luitinn of acetone i.s that, with 
neutral solutions of alknh snlphito, alkahnily is prodie-cd. | 
whereas on adding «c*itonci to a sohition of tree Htdphuroii.s 
acid, an increase of jicidity is the result. The cxjilanutioii 
of this apparently coiifhcting behaviour is that acctoni'- 
siilphtirous acid js practically monobasic, but is an ; 
appreciably stronger acid than snlphiirouH acid, 'f’ho | 
raaotloQ with alkali sulpJntos may be expressed by the 
uqnation : (CHa)oOO + S (->3 ■+ — 

—A. S I 

Oamf^r; Hi^Uhetir -. U.S. Customs Decision. Chem. ! 

and Drug., Feb, 3, 1906. j 

A DBCiaiON has br en given by the Board of United States j 
Qonoral Appraisers sustaining the claim of a linn of j 
importeni on the classification of artihidal camphor. 
The importers protested against the assessment of duty j 
by the collector at the rato of six cents per pound on | 
iporohADdise classified as refimKl caimihor under para- 
IS of the Tariff Act of 1897. They claimwl that 
Die merphandioo was crude camphor, am ocoordindy 
entiUod to free entry under paragraph 516, and Uu* 


Board uph<dd the claim, stating that the artiole in question 
! ia not produced from the gum of the camphor-trcKS but 
; is the syntbetlo nroduct, the result of a partially secret 
j prooess covered by letters patont issued ny the United 
States. The decision says: “ The oflicial examiner in 
: the Appraisers' office at the port of New York, ex|ierionced 
in appraising cain})hor, was unable to ipiy wliether the 
official Batnplo wa« gum camphor or a syuDieiic |iroduot. 

We ai'C of th»' ofiinion, therefore, that tlui merchandise 
before us inust Ih^ considered to l>c cumphor within the 
moaning of the term usiMi m the Tariff Act. To bohl 
otliorwise would be in oitect, iii innumerable cases, doubDess 
ail abridgment of the opjiortiiuity for carrying out new 
discovenoK ni maiiufa4'turiiig proiiessoH. The claim of 
the iinportei’s foi frei^ entry is therefore Kustalned.” 

IT.R; • 

fiatf luirth Mi'liils ; Siil/ifnih M of the ~ 0. Matigiioii. 

('»miple.H rend., 199(5, 142, 276-278. 

Tjik author has deteimined the heats of fonnutjon of the 
sulphaleH ot lanthaiuiin, praseodymitim and neodymimn 
and HHinarium. 'J'he following table shows the results, 
with corresponding figuriK for oihei' mi'lals for com¬ 
parison. Q], IS the moleeular heat evolved iii the 
formatjoii of solui sulphati' amf soiid water from solid 
.sul]>hiinr acid aud solid oxide, Qo, that evolved wlion 
.solid sulphutic anhydride is substituteil for solidsuljihuric 
acid . 
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Hnre Earths ; ('otitrihvHoha to the chr/iiiatrif of tin , 

/. .M. Ksposito. dljcm. Soe. Froc., J90f», 22. 

20 — 22 . 

'I’mk methods advoeateil for tlie separation of cerium, 
luntliaumn, am! "old di<lyiniiim” have bec*n exuiiiim'd 
comparatively, with the following ix'sults :— 

}*reparati<ni of the Mat'rial. —Rather more tlmii half 
a kilo, of tiiiely-powdered Swedi.sh eente was mixed 
into a paste with water, ami 376 grins of eoncentrated 
sulphuric and were gradually orldwl. Considerable 
evolution of heat took )>luoe aiul the mass swelU-d up 
.somewhat 'I’lie exces.s ot acid wa.s nMooved by lieat. 
and the cold white or grey mass woh tin own ni small 
(lortioiis into five litres of ice-eold water 'The silica was 
removed by filtration and a ourreiit of hydrogen suljibido 
was passed tlirough the solution to preeijiitutc any arsenie, 
muly'bdenum, bismuth, copp'i* or h'Hit, which might be 
present. 'Jo llie filtrate, oxalic acid wiih ailded. whidi 
precipitated all the ooria, lanthana, and " didymia ” 
along with lime aud traee.s of the metals of the yttnuni 
grouji which iiiv present in erjite (Rraimer, (.'heni. S<tt:. 
Trans., 1883, 43. 278). 'I'lie oxalates were thoroughly 
washed and drnvd. 

yfeOioda of Hepuralior,. —Foj‘ onliuury purposes, fho 
process di'vised by Tl. Debray (Comyt. rend., 1MH3, 96. 
928), slightly modified as follows, ayifamrs to give rapid 
and satisfactory I'csiilts. 'J'he dried oxalaUxs were hoiled 
with strong nitric a<dd until oomplotely deenmjiosiHl, 
•the solution was cvaporabid to dryness, the last part of 
the iirocess being conducted on a sand-bath, ami tlie 
anhydrtms nitrates, mixed with twice their weight of 
sodium nifraUs were fustnl in a porcelain dish until no more 
nitrous fumes were evolved. The cold mass was detached 
from the dieli* coarsely powdered, aud digested in warm 
water acidified with nitric acid. The insoluble, pale 
yellow oerin oxide w'aa collected and washed with am- 
inonium nitrate aolution. as reoommendiHl by Sehutzmi* 
berger (Compt. rand., 1896, 120, 663). If pure waiter U 
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used, tho finely-divided ceric oxide will |Vfts» through 
the filtcsr. Tile ftftrate wa« ftgiun evaporated to ilryiif\fls 
and fused so as to eliminete the remainder of the oeritini. 
The lanthanum and “ didj’inmm *’ were subsequently 
Noparated by fmcrional crystallisation of the oxaiatCK 
irom strong nitric acid solution. 

Very pure coria ran be obtained by the following 
metb^, dojionding on tlw use of chromic acid :—Tlw* 
solution of nitrat^ is {Htscipitaied with caustic soda, 
mod the hydroxides are washoti several times by decanta¬ 
tion with boiling water. A worm aqueous solution of 
chromic acid is then added and the whole h^ft for several 
days, A heavy, yellowish-white pnteijutato remains, 
which, on ignition at a gentle bent, yields cerium scs- 
quioxide as an almost white piwdi-r witlumt the HlighUmt 
tinge of red or yolJow. When thus otUained. the oxide 
dissolves readily in boiling hydroclilone acid, anti Mu* 
solution, even when vioweil throiigii a coiisidorablo thick¬ 
ness, does not show a traiM* of almorplion t»ands. 

SinyplmnihiH ; htiirmtiuUioif of - in StrofihfnlhvM 

and in iStrophaiifhms Tincture. Aconilc llnoi ; 

Alhdnidtd of -. (’aesiif and Koretz' 

licfKHt. XXlll., page 201. 

Coniinv, A’wvyhw and Sparleinc ; Difjcreniialiiat of — 

C. Iteirbard. XXIll., page 200. 

Jodedhymol [Arial<tl\\ Jhfrrnn'nafion. of Jodnir ni -. 

H. tWmituiaeuf. XXJIL. jmge 202. 

Chloroform in Air, HIihhI, and Aqioons L\ijuid<; JJitir- 
min^ion of Small QiajtilUxcit of -. M. Nudoiix. 

xxiii., page -m. 

Aceteddehydo ; dMerminaiion of -. Scyewetz and 

Hardin, XXlll.. jmge 202. 


Formaldtdiydf ; IhiermimUion of - i 

PaMillr.H \Trio.nfnirthiflfn.t'\. 15. Kij.'-it. 


202 . 


i)i Formaldihiiih 
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I’mtei) States Patents. 


Dialkylbarhituric Acids; Proci\ss of making - . M 

Engebnann. KU)erfe|d, Oeiitiany. Assignor to PaibiMi- 
fabr. of Elberfelil Co., New ^'ork. U.S. Pat. S00,.'hi2, 
Jan. 0, 

See tier. Pat. I02,21Uof tlus J., lOOri, n8l».-T.F.H 

Jiismuth })is(dicylatf and process of making surnf. Jk K 
Seifert, AHHign*>r to Chem. Fubv. von Jleyden Ak( - 
(lew., Radobeul, (Jermany. U 8. Pat. .S0U.6HH. Jnn 0. 
1900. 

See Eng. Pat. J9,37C of 11K>5; thiw .1., 1905, 1^23 - T.J'MJ. 
J''jtENCu Patents. 

Aldehydes and Ketones: Method of preparing saturated 

-. G. Darzeus. Fr. Pat. 350,^90, Dec. 12, IIKM. 

Unsatpratki) ketones or aldehydes may b«' converted 
irih) the saturated compoundw, without reduction of the 
ketonie or aldehvdie gi‘ou)>, hy catalytic agents, provided 
these be piepored in auch a luanncr aa not to be loo ener- 
gt^Uc in their actions. For example, nickel oxido is mixed 
with oabeHtoH, and heated to 2r)0'—300'^’ in a tulwi 

through which a curmit of hydrogen is jiasscd, until 
'reduction is complete ; the temperature is tlam allowed 
to £idl to 180" or 200’ C.. and the vaixiurs of the aldehyde 
or ketone to lio hytlrogenated aivi passed over the iwctal. 
The temperature at which the metallic oxiih* is best 
reduced, and that at which the hydr<igeuatiou tei e« 
place most effectively arc determined in itich ttiKwial^ 
case by trial.—T. F. B. ^ 

Terpene. Alcohols ; Process of oliaining -• A. Hallor 

and ('. Mortine. Fr. Pat. 350.393, T)( e. 12, 1904. 

PiTLSoovE may be reduced by passing it over reduced 
uickd at about 15(F €. f Sabatier and Senderens* method); 
the product contains no rmreduced pulegonc, • no 
pvla^ ftor meotbocie ; it resembles peppermint oil very 
olMriy both ia osknar and- in chooMoai properties, and 


appears to consist of a mixture of isomeric meijithoU. 
It bqfts at 107®—llO® C. (18 mm.); the fcactioif boiling 
at 109®—110" C. at the wamo presRuro, when cooled to 
0%C'. forms a cTystalliue mass, from which two urystdliae 
aulttianccR were obtained, of m. pts. 43“ and 77® C. 
respecti vtdy.—T. F. B. 

DialkylhaThilurk Acids; Process of nuiking — from 
the. products of conjdensalion of GuanylvreOf Bsurtl, 
AUoxanic Fther, and similar d^ivaiiwts of Urea and 
(Juamdi7ic, with Jticdkylcyanoacetic Ksierst IMkyl’ 
nialonic. Ksters, Dndkylmalonyl Halides or DiaZlyf* 
■malonitrUes. K iderek. Fr. Pat. 357,008, Be|d'. 0, 
lii0r>. Under iut, (Amv., Get. 19, lfK>4. 

('UMPoLiNns wliieli aie easily converted inU> urea or 
\ guunKluu* are capable of oondeuHiag with diaikytcyatto- 
; ata‘l-ie esterw, or with dialkylmalouw ewters, halides or 
' nitnh^R. forming more or Johh comf>lex itnino-compoucida, 

• which are ea.<iiv lonvcrted by Hapooification into the 
j coiTCHiwmding dialky!barbituric acids.—T. F. B. 

! Dialhjlnudonic. Acid ; Process for making Diamides of 
' —— . Act.-Gew. f. Anilmfabr. F». Pat. 358,085, 

8ept. 27. 19(K». 

; r)iAJ/KyL,viAi.oNjf acid diaimdoH are proilucod by aiidUx^ 
j I be eorrespjjrnling acid <-liloridey to about five times their 
j weigJjt of a eoiierutruk'tl aqinoiis Hidutioii of ammonia, 
i the uiiviur<' li^lng coniinuou.sly agitated until the reaction 
^ IS (;oiiipiet,(>. w'lieu tht‘ uuikle is removed by tiltraUua; 
j a furlUiM- mnall quantity of the prcjdutd- may be obtained 
by evjijniiahng tiie annnoiuaejiJ Hohitiun. wheix, mortiovor, 
the w'bole of the uinmouni may \to recovered.—T. F, B. 

Accti/lene and Chlorine ; Prodnefion of coir^/pounds of -. 

Aiby Uailudfabr. Akti<'bolag. Fr. Pat. 3r>8.U0, Sept. 
29, 1905. Under Iut. (’oiiv., April 28, 1905. 

A MiXTdUE of chlorine and aectyleno gaia‘M. diluted with 
cnrl>ou dioxidt', is cxpi/wod to the action of rays wiuch. 
are cajmble of inducing reaction, as radium rays, 
jtontgen rayK. ultra-violet rays and uU^ct sunlight. l!W 
presmiuc of t'he carbon diuxuio moderates the violeDse of 
the reai'tjon, and tlic products are etliyl teteaohloride or 
ethylene dichloride, ae<iordiiig to the proportions of tit* 
goscH in the mixture.—J. F. B. 

OxyhcsmogliAnn ; Preparation of a solution of -W. 

j. J. Hetidnkszoon. Fr. Pat. 308,151. Sept. 29, 1906. 
FiiRHu blood is ceutrifiigaUsed and the serum is dooaated 
(»ff from the clotted globules. 'J'he mass of the latteg is 
then niixe<l with a Holuti<xn of common salt oad agate 
HcpuraU'd by centrifugal a<>tion. This operatiem is vtcdor- 
ably icjK'atcil three times, in order to remove the whole of 
tliG HiTuin. The clotknl blood is then treated in M) aghUut- 
mg machine with finely chop]jed asbestos and water. Tho 
globules are tliuH hroKiui up and the oxvheemoglobin entera 
mlo Noliition. I'ho liquid is filtenvl, tfm residues of tissua 
being retained on the filter by Uiu osbewtoR, and a clear 
Holntion of (ixyhc'iuoglobin iw obtained.—.1. F. B. 


XXL- PHOTOGRAPHIC MATERIALS AHO 
WlOCESSES. 

{<'oniin-UA'd fnm page- ISfi.) 

Pyridine na a ripening agent jor Pilmr Bromide tmvl- 
atone. LujipoXhramer. Phot Koit., 190D, 42, 638. 
Oheni.-Zcit., 1(W6, 80, K(ip., 32. / 

Tmk method of i)roi>ariiig silver bromide enmlMona 
rlcscrilwd by Will. (Ck'r. Tat. 151.7.52 ; this J., 1804, 838) 
lias boon examined by the author, wlio finds that pyrhjine 
offers no advajilngoa o\cr ammonia as a “ripeutn*” 
a^^'Ht. The solvent aetiou of pyridine upon silver oroauw 
is so little more than that of ammonia solution, that »ip« 
after several hours “ripening” the developnwnt of 0# 
" grain ” is hardly more than whan pyridine is not {aMHit. 
On the other hand.,.the degree <3 senlutivenless is flotK 
increased, and can be attained just os readily aad«ort«b}y 
by tlie methods hitherto employed.—C. A. M. 
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Ccrfwr Photography ; “ Bleachmg-wu ” proceoe of _ 

The author having found that a red “ fog ” inrarialjlv 
woura with tlie mixt.irc of dyestuffs used V Nouhauas 
has examined the difluront Krythrosins : tetraehlortetra- 
broniofluoiwrein. tetraioilonuoreseeiu, and diiodofluoree- 
oem, and has found that the first is but little sensitive 
whdst the last is extraordinarily sensitive, imicli more so 
than the tetraiodollnoreseein. The sensitiveness of the 
red dyestuffs can l|e increased by the use of the amnioninm 
«AltH jnst^ad of tho sodium salts. Very piiro dvc.stuffs 
are less sensitive than those containing triice.s of impnritie.s 
notably Kxhne. The red “log” can tm iirevented by 
Joplaemg a fourth part, of the felrniodofluoreseein b'v 
diiodofluorescein. Iodine ajijsnrs to have a eafalvti'e 
action m mereasmg the sensitiveness of the Krythrosins 
^ many cases the sensitiveness to light can be eorisideriiblv 
increased by the addition of colloidal gold solution The 
coloured gelatin can bo easily transferred to paixT as 
follows :_lt IS poured on to a iiiece of plate glass which 
has previously been elouncd niid iiolished with a solution 
ot wax anil colophony in beiixol. Whim dry. the gelatin 
IS moistened on the surface with a brush, and a iiieee of 
palter similarly moistened hud upon it. piessiKl down, 
and left to dry. The coloured gelatin film adheres to the 
paper, and can he removed with it from the iilate. 

, —C. A. M. 

Cohured Photograph/: hy ItViod’a mcOml. It. Neiihaiiss 
Phot. Rnnds,, lllOii, 19. 1(32. Chem. Zeit., IHOd 80 
Rep., .Ti, ’ 

In Wood’s method three negatives are taken through 
a red, green and bine light filter re.sTOetively. and 
diapositives made from tln-in and used for mal;iiig 
rojiies on chrome gelatin plates, a ditfraetioii giatmg 
TOing placed between the dia)iositive and the plate For 

the diaposifive taken through the red e.ilonr tiller a ... 

nilra with about 1(MK) liiiew U\ tlir Hquon* ('tmtimotn' rn 
; for the green djB|Kieiti ve one with 12.10 lines; and for 
the blue dinpositive, one with ISfKi lines. In tlie ease of the 
rod diapositive, for instanee, only tliose parts wliieli weivred 
in the original are copied, since only those jiarts are trans¬ 
parent. Iho eolonrs only n]i|H-ar when viewed throiigli 
an apparatus specially'constrneted for the purpose The 
ruled screen used for tlm red eoiiy breaks ni. the white 
light into greem eoloiiis and projects a siieetrnm at, flu- 
pomt where the eye of tlie oiiservei is upgilied It was 
noticed that, m certain phofogiajilis taken hy JolvV 
method, the lines of I he ruled aereeti cut the lines of the 
•loly nilod plates at rigid angles, and excellent colour 
otfects were produced.—A. M. 


Oyanine Dyestuffs ; rmi/ittIuUor: ol -. W. Khnig. IV 

page 173. 

Acefotip ; Actim of - on alkali siilphilr.s, V Roth 

iniind. XX.. jiage 111 ( 1 . 

Knoj-ish Patents. 

Paper Pulp; Mauutaet:,re of — |/„r photographe 
popers]. M. E. le Noriiiant des Varaiinea and A R de 
Vains. Eng. Pat. 60f), Jan. 10, IBO.I. XIX., j.age 1 ( 1,1 

Photographk Paper : mi-t/ming - V. ,S. J-onIsen 
Valby, Renniark. Eng. Pat. 19.8,10, Oet. 2. 1905 
A DTOABLE self-toning pliologrii|i|iie paper is iirodiieed 
by adding a dyeslnfi sngh as Fnelisin or Methyl Violet to 
an emulsion in which jiart of the silver is iircscnt as cva.iiido 
or thiocyanate. The dyeslu/I is said to iireveiil the 
reaction between the silver and gold salts previous lo 
tOTing. For instance, for every kilo, of emulsion may ho 
idded 5—16 mgrins. of the dyestuff. 3_R grms of an 
iJk^ cyoiude or thiocyanate, end 2—3 grins, of gold 
ihfoiridc. Ihc tones produced are slated to depend 
miy on the conccntralion of the salt .solution subse- 
montly umo. not on duration of immersion ; tones from 
wJ-broira blue-block arc said to be obt^nabl© on such 
“T. j*. S, 


PiMographic Imaget; ManutMtun of coloured _. 

O. Imray l^ndon. From Farbwerke vorm. Medater, 
Lnuus und Brumng, Hoechst e/Main, Germany. Eng 
Pat. 7667, April 10, 1906. ^ ^ 

of Pr- Pet. 337,064 of 1903 (this J., 1904, 
466) descnhed the jirodiiction of coloured images by dyeing 

dve^sti “<1 transferring the 

dyestuff to jiaiier coated with gelatin (“pinatype” 
process). It is found tliat many dyestuffs do not mvo 

Wmie’^i l Folatin jiaper being uni¬ 

formly eolonre,d(p.g.,witli a Safranine or with Tartraxine) 
or a reversed imago may he produced. The present patent 

claims the eniployiiient of tlie following dvestuffs for 
this process, all of which are stated to give excellent 
lesn tsi-riui Mikado dyestuffs” from p-nitrotolnene- 
sn iilicime acn ; the sohihle azo dyestuffs derived from 
I Ileliydrothmtohiidme, Primiihiie. or their substitution 
I products; natural Garminc; the sulphonic acids of 
Jndii iiic and Nigrnsine ; Naphthazine Blue ; certain of 
he liiamine dvestiiffs (r.g., Ifiamine Pure Blue, Bianil 
Blue. l)i.Hmnellow, 1 hand Garnet); and “arylido-anthra- 
qiiinonPHu!]ili<mic acuiH” ur flicir derivatives.—T. F. B. 

f'NITRl) S'J'ATKS PaTE>.T. 

Photogrnphie Prints; Process for producing multi, 
coloured . S. \atliia, Paris. U.8. Pat. «09.fl61. 

•iftn. <7, 

See Eng. Pal 679 of 1902; this J., 1902, 72.3.—T.J’.B. 
Fkeni'ii Patent. 

Photographic Paper; Mf-lomug -. f, s. p„ul»cn. 

E>. T’al. 36N,203, Oet. 2. 1906. 

See Eng. Pat. I9.S.10 of 190.1; preceding these—T. F. B. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

{('oiUinurd from /mt/v 135.) 

Nitrorrlhi/osr; Decomposition of - ul temjs rutures 

helnw Its ignilioi, p/niil. A. .Sajiosehinkow and \V. 

'*• l’l*.''s.-el!em. Ges. 190.1, 37 

M22—82H. (’hem. (Vntr.. HKiO. 1. 339. 

The aulhois examined the rate of decomposition of a 
sjieeimeii of ordinary pyroxylin of tfie apiiro.ximale com¬ 
position, f ;.jll.,|i(N(t.)i,0„. at seven (liffcicnl temjs'rntnres 
between RO and li 10 “ 0 . 1'hc iiicOiikI adopted, consisted 

m measuring the volume of gas evolved from a weighed 
quantity of tlic jiyroxylin in a definite interval of time 
(eoinpaie Mittiiseli. tins J,, 190.3, 
1208). Gurves eonstiueted hy using tlie volume of gas 
(e) and the time (t) as ordinates had distinct liends, mdi- 
eatiiig the niitoeatalylie eharaeter of the reactions. The 
relation Ixtween tlie tmnis-rntui-e and the iiiaxmnim 

reaction-velwitiea eorre.sponding to the Iwnds in the 

curves, may be repn'sented by two lines, eorresiiondine to 
the eqiiatiouK: ^ 

Between 120'^ and 130‘' L\, max. ~ —2-22 4 0*0192/, 


j Between 136“ and 150" G.. (^j max. - 04-22-KHSf; 

j ^esi- lines intersect at the pomt corresponding to 136 “ G. 

! The gaseous ileeoni|Kisition jiroduets eonsls(<-d of earlHiti 
j dioxide, earlion monoxide, mtrie oxide and nitrogen- 
j the relative jiroiHirtions of the different gases were not 
j affected to any eoiisidernlile i-xteiit by tlie temperalure 
At hinirK-ratures lielow 136" G., the solid residue contained 
j no nyarop:cn, whilst at tf-rn|)eraturoH ahovo 135" (’. it 
iiitrogen (hbp also thin ,1., 1904, 

Kkoush Patbnts. 

ExjJosion or Percussion Caps; Process for the umnulae- 

lure, of safety -. F. Oehre, Munohen, Geriuanv 

Eng. Pat. 19.402, Sept. 26, 1905. ' "* 

Coppim caps are used, filled with solid di- or trinitro- 
mesitylene, di- or trinitropsaudocumene. or ili. or 





tnxylana, tbe wlude oomni with t> thin ooxtmg, imo<ant- 
faig to otottt 0‘S gnu., of mwoory tidminote. thu 
menu it ohumed that a (^uioket and more Tiolent 
exploaion it entured. —B. J. S. * , 

Mxvlctivet! Imfit. in -. G. Rotohke, Hamburg, 

Germany. Eng. Pat. 28,780, Deo. 11, 1905. 

TS* invention comprisee the use of copper oxalate as a 
cooling agent in Me-damp exidosives not only with 
dinitrobenzene and turmeric (as in Eng. Pat. 21,180 of 1902; 

' ‘'tWt J., 1902, 1471), but also with such carbon-containing 
Bubatances as woodmeal or dust, naphthalene, or colo¬ 
phony, with or without the addition of a nitro-c^ijomid. 

Uhitbd States Patents. . 

NUroglycerin; Process o/ making -. C. L. Eceso, 

Assignor to the Eastern Dynamite Co., Wilmington, 
Dele. U.S. Pat. 804,817, Nov. 14. 1905. 

The object of the invention is to accelerate the separation 
of nitroglycerin from the emulsion formed on nitration 
of glycerin. The author has discovered that the emulsi¬ 
fying effect is caused by the presence of small quantities 
of colloidal silica. It is' therefore proposed to add a small 
percentage (O-OOl per cent.) of sodium fluoride (or other 
compound of fluorine) to the glycerin before nitration. 
The silicon is thereby converted into silicon tetrafluoride, 
and the separation of the nitroglycerin is effected more 
readily.—B. J. 8. 

Match. A. Swoboda, Vienna, Assignor to W. Bokraayer, 
^ Modling, Austria. U.S. Pat. 810,363, Jan. 16, 1906. 

SEsFr. Pat. 366,846 of 1906 ,• this J., 1906,1256.—T.F.B. 


Fbbnoh Patent. 

Exvlocivec ; Impta. in -. C. Girard. Fr. Pat. 

360.371, Deo. 6, 1904. 

Claim is mode for explosives composed of nitrates fused 
togetW, either alone or mixed with other explosive or 
combustible substances. For example, a mixture pre¬ 
pared by fusing together 80 parts of ammonium nitrate 
and 88 'parts of guanidine nitrate is stated to form a 
powerful explosive. —A. S. 


XXm.—AHALYTICAL CHESnSTRY. 

{Continued from page 140.) 

APPARATVa, ETC. 

Extraction of Liquidt with Other; Improved apparatut for 

the eontinuoue -. B. S. Bowman. Chem. 8oc. Proc., 

1606, 22,24—26. 

The apparatus comprises a simple system of tubes, a con¬ 
denser, and two ordinary flasks, preferably round bottomed. 
The liquid to be extracted is placed in the flask. A, in 
sufficient quantity to verv nearly fill the flask to the 
bottom of the neck. This flask may frequently be 
replaced with advantage by a wide test-tube. From one- 
eighth to one-fifth of this volume of ether, with which the 
suMtanoe is to be extracted, is placed in the flask B, 
which is heated on a water-bath or electric heater. The 
ether pas^g as vapour up tube, C, is condensed in the 
condenser and falls back and coUeota in the inner tube, D. 
A column presently accumulates in D, long enough to 
force Its way through the liquid in A, and there is then a-^ 
constant succession of smalt drops of eth^r ascending in 
A, ooUeetjM on the surface of the liquid, and finally over¬ 
flowing at K and returning to the flask, B. 

On completion of the process of extoactiou, the neck of 
the flask,will be fMed with ether. There will also be a 
cohinmabf ether in tube D, reaoUing a few centimetres 
aboretube F, and hence the neck of the flask may be 
eauitiKl by opdflng 1^ ttojpoo^ .S, and allowing the 
iiSer bd ittt cl into iKHiw Maaal. It neoesaary, the flaak 



may now be replaced by a similar one containing a fresh 
portion of the liquid to be extracted and the process 
resumed. 

English Patent. 

Qaa; Burner for teating -. C. C. Carpenter, I/mdon. 

Eng. Pat. 24,828, Nov. 30,1906 (see this J., 1905,1^). 

Fob the purpose of testing photometrically coal gas ot 
different oomijosition or quality, a “ tri-current" arigmd 
burner is so constructed as to allow a aimultaoieous 
adjustment of the three currents of air supplied to the 
burner. The gas is supplied from the socket by means 
of three norrow tubes to an annular chamber from which 
it issues through a ring of boles so as to form a hollow 
flame. The air admitted to the inner and outer surfacea 
of the flame enters through passages in an adjuatalfle 
disc, provided with a threaded socket so that the disc «an 
be raised and lowered, thus diminishing or increaaiBg 
air supply as required. The additional supply of ur to 
the chimney, necessary for “ tri-current" burners,' ia 
admitted partly through a small aide channel permanently 
open, and partly through a vertical ring of ports, or 
orifices, which may be covered by a flange attached to the 
adjustable disc. In the case of poor gases, the snail 
channel admits snfliciont air, whilst mote air is admitted 
for rich gases by lowering the disc, thus uncovering these 
ports and simultaneously increasing the two other air 
supplies.—B. L. 

imROANIC—QVAETITATirB. 

Balogena ; Vac of hydrogen peroxide for the fianUHthe 

aeparation of the - J. Jannasoh and Fi !Kmaer> 

mann. Ber., 1906, 88, 196—197. 

The authors find that iodine can be separated qmmtHia 
tively fl-om bromine and chlorine by means of hydrogSB 
peroxide in acetic acid solution. The mixture ooataratg; 
the three halogens is dissolved in 120—180 0 . 0 . of Mtab 
16 C.C. of pure glacial acetic acid dkd 3 o.o. of SO per qeiie 
hydrogen peromde are added, and the liberated idl&s fa 
distilled over in a current of steam. The iodine ^ OoSentlil 
in three connected receivers of which the first oontsliulfllt— 
100 0 . 0 . of water, 10 grms. of hydrazine sulphate, and 
of strong ammonia, whilst the other tiro ekob onttMbt 
26 0 . 0 . of water, 2 o.o. of ammonia, and 0-6 grta. otAyHlij' 
rine sulphate. When the distillation hi iooni]dab*(i^tili 
oontents of the receivers are tnilted, aoidlfled n«ld| Mm 
80—40 0 . 0 . of oonoen^ted aulphwto.aotd, md 
pNolj^tat^ 'as rtvBT iodide.— A S. ■‘.'.'yf' 



KXUI.—ANAlijmC^L; CHEJOSTRy. 


^ l^raUie, 0 / sUver 

eomt. C. Hoitwma. Z. aiul. C9ieni., 1906, 4 fi, 1 —U, 

Msa^, are sampled down to 1000 , from 
of which, cylinders or sectors are stamped in a wav 

hvliuil * «> obtained are further sampled down 

oL^tZ / ‘‘T ‘".‘‘^op *lwough a funnel haring a narrow 
X . ?■ 1 rf *‘o»P formed, being taken, 

f actual determination of the silver is made by Stas’s 
m^ification of the Gay-Lussac method, except that 20 
firms. M the »am}>le arc used instead of I irrm. as herof o- 
fore. For control test on pur© silver. 6 grms. of silver 
Kpotfos holding 2000 c.c. and BO^o.c. ar?S 
instep of the usual 100 c.c. Stas pipette. The silver is 

’ “P*'*' P^oau- 

tions as to the cleaning and emptying of the nioettes 
kwping the tomperatim^ of the solutions constanrtl^.' 
of the totJ—A ‘y""‘f*" ®"'o'^ of only OtWOoi 

OSOANIC—QUALITATl VE. 

Co»i.M, iWcofine, ond Sparteine ; Eiflerentiatim n! -. 

386—388 Pliarm. Centralh., 1906, 46, 309—313; 




proportions of these sugars ai 
^ molybdate test (reaction «) iT 

in mtik. P™"“o* of cane lug. 

milk . The modiflcation is no improvement, since S 
milk sugar fails'to develop the blue coloration radw^ 
conditions specified. ’The only way to detect leviilose is t 

^d^HhlfocVv by ^traction 'muTldVc 

and < thor, or. by precipitation as calcium levulosate Thi 
authors speak highly of Berg’s test (this J., 1004 1240 

keto “''but" fremr^r"* “ *”«*'■ “»" »,, 

k^se. but It caimot be used, as claimed, for testing th< 
freedom of aldose sugars from ketoses.—J. F, B. * 


oiycWor«/«,_A sniaU quantity of tlie oxy- 
tki *^“.1®“^ *"■ powder, is moisu-ned with a drop of 
the alkidoid, then with hydrochloric acid. Nicotine gives 
violet-bluo reaction; coniine a bright green 
* ^Kbooomes paler; sparteine gives no roaetion. 

“-»dro(W-/l.»opA<Aof.-A few drojis of a solution 
A l"® ®''.®P°r?‘o‘f m » "mall ^rcelain cafsmle. 

a d^»l. ® ’r®" ■" f® f’- <<>nii,u.'giveH 

' ®® “motmc a yellowish-brown tint.* 

sidpAomof^dmf.—Nicotine gives a 

cSe 'Z!d "P®**®*^ ®''f "‘f*' fbo rfagent; 

oomme and sparteine give no reaction. If ammomuiii 

rido/et*‘«i^nI* •*'‘® mixture, nicotine develops 

''mmt-POTplo colour, comiiie and sparteine a yellow tint. 
Wi.!!.«U .sidpfiOTirio/e and mlphurie acid.~ 

Nicotine gives first a yellow, then a red colour; sparteine 
and conunc, no reaoion. . .g-uoaiio 

ooloo^ Nmotine gives a roddisli-vellow 

colour, sparteine and coniine no change. On adding 
ammonium persulphate and potassium thiocvanale to the 
“^“8®-^ tint 

rewtiOT , coniine, a very feeble orange shade. 
n tth ferric chloride and 'poiasnium tkiocvancUe 

of r' givc^a bluc-’^iS 

Mlo^ ’ nicotme and coniine give a green 

ia cWoride and potaenium ferroepanide. mixed 

'®”’ ‘''® “P® “'1®“' "ix'«vd out Z S 

aSrTtl.*'™ P (fwm-brown reaction ; nicotine does Z 

g'vea a violet colour. On adding 
tohi fo the mixture, the colour change! 

to pale blue with sparteine, but no change occurs S 
niootmo or with couime.-J. 0. B. * “ 

Colour readiona of the principal 
^0^286^"** ^ Kalmthout. fc. 

objected the colour reactions nresoribed 

TW^ aiMHs m miitures. to a critical examination 
1 “°“® f’®*® "“ofiona are capable 

to between levuloso and cane sugar, owteg 

**t™me ease with which the latter is* invertoi^ 
Ne^ can W ore b» dented in presence of dextrose 
“ present id considerable quantities e a more 
^10 per ^nt. The resorcinol test (rea“ti!f 3.X 
>«.) if a modification of SeUwanofl”, test, which is bv no 

modificaZ of thfr 
<® o«>e »«8*r in presence 
n (Mxtrofe aim other aldose sugars consists in t^ucimr 

Mowwtoatiotiof ^ acid to ^l and working in^uco/s 
*!? * “bgbt yellow 

-WStft . Tbe fehromate 


-. N. 

1906, 89, 


— — The oiohromate 

ith wralofe and oane sugar, «cd 


OROANIC—QUANTITATIVE. 

Caoutchmci Torrep', method of determining pure _. 

K. Ditmar. Gummi-Zeit., 1906, 20 418 

aolution. the colour is not iwrceptibly altered 

of°nlT’‘‘'r“ ®^n'‘''®' "*th Afferent 

apeoimeus of rubber, from 50 to JOO c.c._E. W. ll 

{Af frad preetpilate on the gmlarioa- 

methS' ‘^® ®"‘fof H. and U Fcllet on the author’s 
nietli^ of defecating raw sugars with dry basic Icatl 

mmn^t 'f'" ’®**'*’ '* *" ix’mted but that the 

tion nf M allied by the precipitate after separa- 

the eli* T h" “®'''’’'® *” ®®“ '» 1 """ than 

tonth T ®/ “bscrvation in the tsdariscopc, and one- 

prf hiitete 'bm to the volume of the 

1 of 1 1 m.'X’oase observed in the specific gravity 

®* *bo load prwipitale after removing the lead with 
sulphuretted hydrogen, concentrating on the woter-bath 

f !i "mtter of the origmaJ pro- 

cipitate by the treatment with hydrogen siilphiJe, and bv 
**'?’* temperature for the sake of con^ 
siifo th""' ^*'®^ber the process is novel or not, it is only 
since the production, witliin tlic last two years, of a dr'v 
basic Icaii acetate of fixed comisisition that the method 
Wame practicable. The amount of moisture in samples 

0 36 g™rn 7 trV®T ‘® ‘‘^i’®® "®“‘ ’ "“ri where tJnlv 
0 36 gmi. of the Icatl salt is used can have no appreciable 

l";l*n"ation. Excess is easily avoided, since 
each particle of the ixiwdcr added, produces a fredpu!^ 
tion. and no more is added as soon as the load silt iXim 
to give only a slight precipitate. There is no salt loft to 
solution as the filtrate is free from load.—L. J. im W. 

Siegar; Influence of the Uad precipitate on the precipi- 
Mion of -. H. and L. Pellet. Bull. Assoc' Ghim 

fZac?^’ <»®® Mng 

Thi quantity of sugar retained by a lead precipitate in 
®®*“*m” vanes with the quantity of tile precipiteto 
and the concentration of the sugar solution. This quantity 
does not correspond to that which may be dcKn“ n 
the washed precipitate, since on washing, the precipitate 

in toe case of aiumid oharooal. It does not appear evident 
ihooW decomposed by sulphuretted hydrogen 

shoidd yield a very different substance from that wWoh was 

‘'**1 8 ®"®'*’ method of seimrating 
"“^tonoes without alteration. In the first precipb 
tahon, however, taking pUce in a solution rich In s^ir 
more sugar is retiuned than in the second case, when toe 
action IS poor in sugar. This is the method kdoXi rf 

It? 5 iW P'T*?!*?*® b-om nnpurities carried down ^th it. 

It is not astonishing, therefore, that a different sneoifin 
gravity was fonnd in the two precipitates.—L. J. 


hp 

Wagner 


Sugara [Cuf^R^ngl; Ikkrmination of 
tnaana y attaa Jmmeraion Mefraetonuter. B 
Mid A. Rii^k. Gbein..Zeit. 1906, 86 , 38 .^ 9 . 
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coMPt, by mea>nB of refraiotoaieter instead of by 
wmgbiog or titration; 80 o.o. of alkaline tartrate soiotion, 
containing 346 grmR. of Rochelle salt and 250 grms. of 
aostio potaeh per litre, 80 o.c. of Fehliiu’s oop^r sulphate 
olution, and GO c.o. of water, are boiled in a oeaher, and 
15 c.c. of the sugar solution, of a concentration not 
»xoe^ing 1*04 per cent., arc added. The mixture is 
toiled; the precipitate is collected in a filter'tube con- 
aining asbestos, and is dissolved after washing, in not 
noro thin 5 c.c. of 25—80 per cent, nitric acid. The 
Uter is washed three or four times and the solution is 
orated to dryness on the water-bath. It is 
.nt to remove the product from the water-bath as 
lOonTs the crystalline cupric nitrate is formed, otherwise 
lome basic salt may be produced. The cupric nitrate is 
lissolved in exactly 5 c.c. of nitric wid, the refractometer 
raluo of which is known, the solution is diluted to 10 c.c. 
it 17*5® C with water, and is examined in the refracto- 
netor. The results are not e.xaotly proiwitional to the 
rallies of the readings, whkdi are converted into terms of 
lextmee by the following table :— 




1 Difference for 

Dextrose. , 

Scale divisions 

1 0 04 per cent. 


j dextrose. 

Per cent. | 



0*04 1 

20-8) 

1 2-4 

0*08 1 

23-2; 

0*26 

82'9> 

2*2 

0*2C 

36-1 r 


0-80 

62-41 

' 2-0 

0*81 ' 

64-41 

0*06 

70-4 > 

■ 1-0 

1 

1-00 

. 72-3 »■ 


The method is claimed as more accurate, more raoid, 
And more economical than the usual raethmls.—J. F. B. 

PentOBCi; Volumdric method for determining -. A. 

Jolles. Ber., 1905, 89. 96—97. 

0.2—1*0 gnn. of a pentose or pentose-yielding material is 
mixed with 200 c.c. of hydrochloric acid of sp. gr. 1*06, 
And steam is passed into the mixture until the formation 
of furfural is shown by Biel's reagent, to b(5 complete, 
100 c.o. of hydrochloric acid biding added during the 
disrillation. An aliquot portion of the distillate is neutral¬ 
ised and mixed with a known volume, in excess, of standard 
potassium bisulphite solution, which reacts vrith the 
furfural according to the equation:— 

Q*H, 0 .CH 0 +KHS 03 -C 4 Ha 0 .CH{ 0 H).S 0 sK. 

After about two hours' standing, the excess of bisulphite is 
measured by titration with iodine solution: 1 c.c. of 
K/1 bisulphite solution corresponds to 0*07505 gnn. 
of jientcwe.—T. H. P. 

BarUy ; Determination of extract of -. G. Graf. 

Z- ges. Brauw., 1906, 29, 25—26. 

Ths author has devised the following modification of the 
method for determining extracts of barleys in use in the 
“ WisaensobaftUche Station fur Brauerei in Munich.” The 
barley is ground so as to give, when tested by Vogel’s 
grading sieve, 86*2 per cent, of fine, and 18*8 per 
oent. of coarse grist, together with 0-2 per cent, 
of husks. 25 gnus, of this grist are suited for 
IS hours vnth 25 c.c. of malt-extract, and' 50 c.c. 

water. The mmih is then slowly heated, with 
atirruKg and replacement of the evaporated water, to 
boiling on a sand-bath and the bollmg maintained for 
5—10 minutes; after gelatinisation occurs, it is advisabk 
to add a few c.o. of hot water. After cooling to 50^ 0., 
76 me. of malt extract are added and the whole heated in 
25 nuttutes. to 75® 0., at which temperature it is kept 
until aacohuifioatiott is complete. WiM^n cold, mash 
iis fiouM up to a weight of grms., the temaining pro* 
cedure being as in the determination oi tile extract of midt 
as desecibM below. The nalt-extnmt.ia beet prepared by 
Bixai codbaly groond pale tnalt with watffir m tiie ratio <d 
1:6 add tp ftaisd Iqr two bouii, witii;oooaikiaM 

aiiRlM- TojMtannhie the esctract contained in tim malt 


extract employed, about 80 grms. of the latter are boiled 
and then made up to the original weight by the addition 
of water. The specific gravity of the filtered liquid is 
then moasurod and the corresponding extiaot-opntent 
read off from Balling's tables. The aathor*s method 
gives resuUe in good agreement with those obtabied 
hr Beiohard and Puruoker's method (Z. ges. Braiiw., 
1904, 27, 345 and 866; 1905, 28, 37 ; this J., 1905,1180). 

-T. H, P. 

Carbon Monoxide, m the air; DettrminaHon of — 6y 
means of iodie. anhydride. A. Levy and k. P4oom. 
Oomptes rend., 1900, 142, 162. 

Gacttisr has shown that carbon monoxide when mixed 
with air, reduces iodio anhydride, and that the reaction 
is perfectly quantitative even when the carbon monoxide 
is extremely dilute. Acetylene also reduces the an¬ 
hydride but the reaction is not complete, and is only 
Bught when the acetylene is highly dilntod. The authors 
have designed a method for the detection and determina* 
tion of carbon monoxide in air, based on tjiis reaction, 
the iodine liberated beiuff absorbed in chloroform and 
determined eolorimetrioally In studying the possible 
error due to the presence of acetylene, t£»y have found 
that 4 parts of acetylene fwr 10,000 produce only the very 
faintest tint, and I part per 10,000 produces none at all, 
whereas the presence of 1 part of carbon monoxide per 
10,000 produces an intense coloration. It is oonoludM, 
therefore, that In testing normal air the possible preieooe 
of acetylene may bo neglected, but that in testing indus¬ 
trial gases arrangemeots must .made iot the previous 
absorption of the acetylene, as well as of svdpnuretted 
hydrogen, nitrous fumes and other disturbing gpMss, 
extreme accuracy is required, the iodine libented 
is to be absorbed in a solution of potash.—J. F. B. 


Acetylene ; Combustion of 
BeauprA IJ., 


— by oxygen. P. U. 
page 168. 


Chloroform in air. Hood and aqueous liquids; DeUf- 
mination of smaJl quantities of -I—, NidoQX. 
Comptes rend., 1906, 142, 163—165. 

Shall quantitios of oliloroform, not exceeding 0*1 grm.. 
in alcoholic solutions, are determined by malting up tihe 
volume of the solution to 60 o.o. with itiooh<fi, ana boUiag 
the liquid under a reflux condenser with 10 o.o. of 10 per 
cent pure alcoholic potash for about 1 hour. The flasir 
is cooled, 15 e.o. of water are added, and the liquid is 
made exactly neutral to phenol phthaleio. PotMshmi 
chromate is added and the chlorine is titrated witb a 
solution of silver nitrate containing 8*535 grms. of the 
salt per litre, 1 o.c. of which corresponds to 8 mgndaa Of 
chloroform. 

For the determination of chloroform in itir, the is 
paesed at the rate of 1 litre in 30 minutes through tw6 
absarption tubes containing 05 per cent, aleohol, Wbi<^ 
absorbs the chloroform. For the determination of <dtiorO> 
form in blood or other aqueous Uquids, the liquid is dlhited ‘ 
with five times its volume of 80—95 per emit, ato^ol, 
acidified with 0*25 grm. of tartaric acid. The mixtinre 
distilled in a Bchloesing’s fractionatiim flatit and the 
distillate is eolbetod in 10 c.c. of 65 pw oent. aloolufi, 
until one-third of the total liquid has been distilled. TIhi 
determination of the chloroform in the alocdutiio sdhittoft 
is then conducted as above. There appears to be a 
systematic error inherent in the metfacm iribeieby 
results come out 1*5—2 per oeqt. too low.—rj, F. B* 

Sirophanihin, DHcrmination of — in tirophoiMfttis 
eeeds and in strophanthus tiaefare. (BMUf 'M|d" ’ 
Lorets’ Repmrt, September, 1905 ; Pbarm. Oentn^# > 
l0O5, 46, m ' 

SxvxM grma of moderately finely onished 
seecb are inteoduoed into a fiask with 70 gnu. ■< 
alcohol, and the gross weight li noted. 7^ 'i 
then digested on the wotor-Dath, under a reflux t 
for one hour. After cooling, the originaVwti;^^ i 
VLp by . the addition of abB<wte alodnol and wi Ito 
'fiUiM.; 56*6 arms of the fUtrate; Wir 

iM.afiida, are then etapatnpkl.in 
on tiw watar-bath. When the aloobol had ^bhwt i 
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ofl, 4ibe renidne 1 b treftted with light petroleum 
and the solution of fat thus obtiuned, is filtered thzoueh 
a amaU ^ain filter. After washing with more light 
petroleum opirit, the insoluble residue on the filter is 
waAed back into the capsule with 5 to 8 grms. of boiling 
water. The whole is then heated to boiling and treated 
with 6 drops of basic lead acetate solution. The lead 
precipitate is ooileoted on a filter, and washed with 
TOiling water until the filtrate /s fr^ from bitter taste. 
The mtrate containing the gluooside is then heated to 
boiling, and freed from load by moans of hydrogen sul¬ 
phide. After heating to expel the gas, the lead sulphide 
]8 filtered off, and washed until free from bitterness. 


If only the crude strophanthin is to be determined, an 
aliquot part of this filtrate may be evaporated to dryness 
in a tared capsule and weighed. If tne amount of pure 
strophanthin be roq>iirod, the glucosido in the above 
filtrate is hydrolysed into strophanthidin, by boiling 
gently for two hours with 6 drops of hydrochloric acid, 
when the volume of the liquid is reduced to 10 c.c., it 
is made up to about 20 c.c. by the addition of distilled 
water. The cold solution is tlien twice shaken out with 
two successive washin^i^, each of 10 o.c. of chloroform, 
and the chloroform extracts ooUootod in a small fared 
fiask. The aqueous portion is again boiled for half an 
hour, then again shaken out thrice with 10 c.c. of cbloro* 
form, these chloroform extracts being added to those 
peviously obtained. The aqueous solq/lon is again 
boiled, and if any bitter taste is evident, again shaken 
out with chloroform, the process being repeaU'd until 
no more bitterness is evident. The bulked chloroform 
extracts are then distilled to dryness, the residue dried 
till of constant weight, and weighed as strophantliidin, 
I part of which=‘ 2 *l 8‘2 parts of strophanthin. 

In the case of strtmhanthus tincture, 51 grms. are 
evaporated to drive off the alcohol, the residue treated 
with 15 drops of basic lead acetate and the process con¬ 
tinued as aTOve.~J. 0. B. 


Aconite Soot; Alkatoidal valuation of -. Ctesar and 

hmetx* Import, September, 1005; Pharm. Centralh., 
1905, 46 , 860. 

SxVKf grms. of moderately finely jwwdored aconite root 
are macerated for half an hour in a closed fiask with 70 
grms. of ether and 5 grms. of 15 per cent, caustic soda 
solution, with frequent agitation. The ethereal laver is 
then run through a pad of absorbent cotton wool, and 
set aside until clear. Fifty grms., or an aliquot part 
of the clear ether extract, 10 CTrns. of which a=l grm. of 
root, are then weighed off, and shaken out with 15, 10, 
and 10 o.c» in succession, of a 1 per cent, solution of hydro¬ 
chloric acid. The acid extract is filtered into a separator, 
rendered alkaline with ammonia, and shaken out with 
15,10 and 10 c.o. of chloroform. The chloroform extracts 
are filtered into a small tared fiask. the solvent is distilled 
ok, and the residue moistened twice with 5 o.c. of ether, 
ea 4 ^ lot of ether being driven oi! separatelv, and then dried 
to constant weight in the exsiccator, 'fo determine the 
amount of idkaloid in this residue volumetrically, it is 
diwolved in a few c.c. of absolute alcohol, treated with 
20 0 . 0 . of water and a few drops of beematoxylin indicator, 
than ritrated with N /10 byoroohlorio acid, each c.c. of 
whieh if equivalent to 0*0045 grm. of aconitine.—J. 0. B. 

Joicthymol |]“ Ariitd **}; DeUrmination of iodine in -. 

H. Oormimbeeuf. A^. Ghim. anal, appl, 1005, 10, 
463-454. 

Hau* a grm. of the lodotbymol is intimately mixed with 
3 j^s. of pure anhydrous sodium carbonate, and the 
mixture is fused in a small crucible until all the organic 
mat^ hfkf been burnt off. The cooled residue is then 
diiK^ved in warm water, the solution filtered, and treated 
with half ite vohime of aoiutimi of ammonia. The iodine 
U tbt ft .precipitated in the usual manner with silver 
nitoate,. and wmgbed as silver iodide. The amoimt of 
chlori^ preasnt as impuritv is found by acidifying the 
flltTiti fnin fha ailvK iodide precipitate vpth nitric acid, 
whlftAihrsr.sUMde is |ireoi|tttated, which is colkctod and 


Acitaldehffde i Determination c/ -. Seyewats and 

Bardin. BuU. Soo. Chim., 1905, 1000—1002. 

Tsb aldehyde solution is diluted so that it contains not 
more than approximately 7 to 6 per oent. Ten o.o. of this 
solution are added to ^ o.c. of 10 per cent solution of 
anhydrous sodium sulphite, containing one or two drops | 
of pheaolphthalcin inaioator. In order to avoid loss, the 
solutions and mixture should be kept at 4*^ to 5° C. The 
solution is then titrated in the usual manner with N /1 
sulphuric acid. The amount of aldehyde present ia 
deduced from the quantity of acid used, according to 
equation 

2NaoS03+2CH,CHO+H 28 O 4 - 
(SOjHN a,CH8CHO)a+NojSOi. 

The presenoe of paraldehyde emd acetal is without influence 
on the reaction; if acetic acid bo present it must be 
determined separately.—J. 0. B. 

Formaldehyde; Dderminaiion of - in Formeddehyde 

Pastillee {Triozymdhylene). £. Rust. Z. angew. Cbem. 
1906,19, 138—139. 

Tux author has modified the hydrogen peroxide method 
in such a way as to permit of operating on a large amount 
of substance, and of using normal acid and ^k^i with 
phenolpbthalein as an indicator. A funnel is placed in 
the mouth of a 250 c.c. conical fiask, and 1*9—2*0 grms. 
of the powdered svibslonce weighed into it from a tube. 
The BUDstaoce is washed down into the flask by about 
70 c.c. of N/1 sodium hydroxide solution delivered from a 
burette, and dissolved. Then 9—10 grms of neutral 30 per 
cent, hydrogen peroxide are added, at first in small por¬ 
tions and cautiously, so as to avoid heating and frothing,, 
then more rapidly. After two hours the contents of the 
fiask arc heated cautiously to boiling, and boiled to 
destroy tlie excess of peroxide. The funnel is now rinsed 
into the fiask, a drop or two of pbenolphthaldn added, the- 
liquid titrated with N/1 acid to very slight excess, 
and taken back with the N/i sodium hydroxide. Any 
original acidity or alkalinity in the substance must Iw 
tested for. and if found, titrated and allowed for.—J. T. D- 

Fbinch Patikt. 


Mude, Wines, and other Acid Liquids; Process for 

determining the total acidity of -, P. P. A. Andrieu. 

Fr. Pat. 357,957, July 29, 1905. 


Tnn apparatus consists of on ordinary gas-buimtte fitted 
on a wooden stand and connected wi^ a reservoir of 
water. A side tube at the top is oonneoted with a goa 
evolution fiask. Into this fiask, 20 o.c. of a solution con¬ 
taining 5 grms. of sulphuric acid per litre are introduced, 
and 4 c.c. of a saturated solution of sodium bicarbonate 
are placed in a small tube which is supported in the flask. 
The apparatus having been oonneoted up, the gas is evolved 
and tne level of the water in the burette is read off. The 
reading so obtained is adjusted on a calibrated slide 
rule opposite the figure 5 on the fixed sulphuric acid scale 
of the rule. The operation is then repeated with the liquid 
under examination, and the new volume of gas evolved* 
corresponds on the slide rule with the aoiditv of the liquid 
in grms. of sulphuric acid per litre.—J. F. B. 
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Odd; Double Acetates of -. CrystaUiaed barium 

aurd hydroxide. F. Weigand. Z. angew. Chem.. 
1906, 19 , 139—140. 


I 7 the compounds of alkaline earth and gold oxide formed 
by precipitating auric chloride with baryta-water (strontia. 
lime, m^nesia, lead or sino hydroxide) be heated, while 
still moist, mth acetic acid, orystallisable salts are formed* 
shown by analysiB to he M(C8HjOa)g,2Au{CgH8^)j. 
They are very stal^ in the dry stete, out their aqueous 
solutions slowly decompose. 

From the mtrate, after precipitating auric ohloridd 
with baxyta^water, amidl ^^ow^green orvstals 
separate, wfaioh have the oompoeition BaOg(AuO)| 

—>3. 


I 





M. S8. 1600.] 


a. XXIV.— scraiTiFic and tbcmnical NoxKa 


208 


TitaMum TetracUoridt and Stannic Odoridc.; Prepara¬ 
tion of -. Bor., 1905, 89, 249—250. 

Titanium dioxide is heated in a tube of hard glass, and 
ohJoruform va|jour is passed over it. The reaction, 
TiO, + 2CHC13 « TiCl4 + 2CO + 2HCI occurs, and the 
• tetrachloride is coiidenscd m a cooled receiver. By- 
reactions occur, a colourless gas docomposed hy water 
with formation of titanium dio.xide, and which is. then^- 
fore, probably tiianiiiiu hydride, Ijeing formed, besides 
carbonyl chloride and earlKm dioxide. If the reaction^ 
be carried on at a high tem|)erature, white needles condense 
in the receiver, which have the charact^-rH of hexacbloro- 
benzene. Stannic oxide behaves similarly, Imt silica is 
unaffected.—J. T. 1). 


Amines: Action of Oxygen on aliphatic - in presence 

of Copper. \V. Traube and Sciibnewabl. Her.. 11H)0, 
89, 17H—184. 

Sch6nbbin (Her. Akad. WisHeiiHch.. Berlin, IS.'iO. 580) 
and Tiitlle (Aniuden. 51. 283) slemcd tliat by the ac tion of 
oxygen on auuuunia soliitjon in jiresence of rnetalbe copper, 
)mrt of the uniinonia is oxidisc'd to iidrous acid. The 
authors have exaniiiwd the aetion of oxygen on ethylaminc 
and methylarnine m presenci* of coppcM-. They find tliat 
the niotal is oxidised, but. no nilrouK acid is produced ; 
the amine is oxidised to tlx* corn'Hpoiiding aldehyde 
(forinuldehvdc from methylauiine. and acetaldehyde from 
ethylamine) and anituunm is split oil Witli glycocoll, 
ammonia and glyoxalie acid are formeii. but in this case 
nitrous aeid is also protiuccd.—A. S. 


Olvcosidfs and Albuminoids ; Alft'ratwn.s of the Itefractire \ 
Indices of the ~ — under the actum of Knzyme.s, Acids^ i 
and ISacterw. F. Ohermever and K. Thck. Hoitr. eliein. I 
Phvsiol II. Hath., 7, 3.31-.381. Woch. f. Hrnii., | 

190«, 23. 4.V-47. I 

Thb authors liavc' employed the refractive index as a i 
physi(;al ineaHurc for tlie study of the int^UTial constitu- [ 
tional changes wiiicb uecouiimiiy the splitting of eoniplex 
bodies into siinpler ones midor the actum of cTizymes and 
acids. In all the cases in whicli the splitting of gliicosides 
and jKilysacchartdcs by c'nr.yinea was rttudie<l. no «*)»auge 
was observed in the refractive indices (4 the mixtures. 
Many of these reactions have been jiroved to be reversible 
e(|uiibria, and, smeo the sum of the refriu-t.ivo indices of 
the products is ecjual to the refractive imlex of the original 
substance, it is eonohidiul that no fundomontal alteration 
in the structural relations fd tlie atoms lakes place. 
Similarly, tlie splitting of the bodies of this class, by means 
of acids, is not accompanied by any change in their refrac¬ 
tive indioea until the reactions have proceeiled «o far that 
secondary chaiigt*s have occurred. The jiroteolytic 
action of iKipsin also takes place without alteration of the 
refractive index, and is, therefore, of a simple nature. 
I’rypsin, on the other hand, in its aedion on all albumins 
and albuminoid derivatives susceptible to tryptic digestion, 
causes an increase in the refractive index, and a more 
profound constitutional cliange is, therefore, indicated. 
This dilTertmce is regarded os being absolutely character¬ 
istic for the two typical pniteolytic ferments. Digestion 
by papayotin is not accompanied by an increase in the 
refractive index. The splitting of albumin by the action 
of hydrochloric acid at a modoraU* temiieratiire takes 
plac^e without change of the refractive index, but the 
more profound change effected at the boiling temperature 
is accompanied by an increase in the refractive index, 
lastly, it is found that the digestion or fermentation 
of meat bouillon and Witte’s peptone by miltures of 
bacteria, such as the (X)werhiUy proteolytic ; peoies of 
i^oteus, cholera vibrio and B. mi comm, is accom]>anted 
by a decrease in the refractive index, indicating that the 
processes of bacterial dimstion differ in some esaential 
particnlars from those effected by pepsin, trypsin and 


Cordon Dioxide; Aefion of vUra-viaUt light on moied and 

dry -. 8. Chadwick, J. £. Ramsbottom, and 

D. L. Chapman. Chem. ^c. Proc., 1906, 88. 23. 

By the action of ultra-violet light on dry carbon dioxide, 
the authors hat'o succeeded in partially decomposing 
it into carbon monoxide and oxy^n. Tbe conditions m 
the experiment made it iin|xiSBilue to decide what per* 
rentage of the oxygen was present in the form of ozone. 

If the carbon dioxide l>e imust theit* is no decomixwitioD. 

Dejuirtmenial Committee on Royal School of ifines. Pinal 
Re}K)rt, Feb,. 1JK)6. (Wyman and Sons, Fetter Lane, 
K.C.) Piice 4d. 

I Tur report of the Departmental Committee is signed by 
all the existing members—namely :—Mr. H. B. Haldane, 
K.(’., M.P., Sir Francis Mowatt, Sir W. d© W. Abney, 

I F.R.S., Sir IVillium S. (3iurch. Mr. A. H. Ixjceh, Sir Philip 
1 Magnus. M.r.. Mr. Walter McDermott, Mr. P. G. OgUvie. 
Iword Ileay, Sir Arthur W. Kiii^ker, F.R.8., Mr. ^doey 
Webb. Sir Julius C. Wernher, Sir William H. White, 
F.K.S., Mr. J. C. (1. Sykes (si'cretary), and Mr. P. K. 
ikuiglas (aSHistant secretary). • 

The terms of reference, and the text of .the conclusions 
and reconimendnlions are given Imlow:— 

Terms of Reference. 

To impure iwt-o the present working of the Royal 
(killegi' of Science, including the School of Mines; to 
; eonsider in what manner the staff, together with the 
i buildings ond appliances now in (Koupation or in course 
of construction, may be utilised U> the fullest extent lor 
the promotion of higlier scientific studies in connection 
with the work of existing or projected institutions for 
; instruction of tlie same character in the Metropolis or else- 
wlu’re ; and to rejxu t on any tdtanges which may be 
desirable in order to carry out such recommendations as 
they may make. 

Conclusions and Recommendations, 

70. The conclusions at which we have arrived are' 

(1) That the position of this country makes further - 
provision for advanced technological education essential. 

(2) T"hat the students, by whose advanced techno¬ 
logical education the nativin would profit, are not actually 
obtaining it to the extent which is desirable, and that 
this is due to:— 

(a) The lack of facilities for instruction in certain 
important subjects ; 

(A) 'Phe absence of such co-ordination among exist¬ 
ing institutions of technological education as would 
|iormlt the concentration of the more aflvanoed eounies 
m a limited number of institutions; 

(c) An insufficient appreciation, ©speoially on the 
part of employers, of tlie value of such education. 

(3) That the opfsirtunities for reseaixih in our techno¬ 
logical institutions are inadequate to the mdnstrial 
ni'cdH of the Knijiire. owing not to any want of ability 
on the part of tlie professois, but to the fact that much 

j of their time is frequently absorbed in the giving of 
comparatively eiemoiitary instruction in Pure and Applied 
; Science. 

(4) That in any institution in which the highest tech¬ 
nological education is given, the equipment should bo 
admpiate for the pur|x>NC. and the staff should include* 

! at the head of tiie several H|)eciedised branches of the 
j work, men of the first rank in tiieir profession. 

77. From this iwint of view the recommendations which 
' we have the honour to submit in reply to our Terms of 
I Reference may be summed up as follows:— 

' That the present cuinbination of oonilitions at 8oa^ 

I Kensingt<in imints to the desirability of so utUlaing 
I the resources there available, and of making additlont 
J to these, as to form on that site an institution of 
highest standing, an institution which, with the sMff, 
equipment, and students that it will eommand, wonM gu 
far towards remedying the above-niontionad defects. 

78. The remainder" of our Report will show the ma&Ber 
in which we propose that effect should be glvm to the 
view thus summarised, and will take up im thfaMte of 
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thn Bcheiiie at jKiiutlt wliicii our PariiamoDtaiy Kc'port 
{Cd. 2610), of the 20 tli Fci/ruory last, left them. 

71K It will roii»en»l»ere<J {hat in that llcport we 
irujuircd whether the Hoard of Kducation were in a 
tkm tt) inform uh (1) that, if it were found poHHihle to 
«ii<tahliHh a fiebeme Hiuh as we liad Hkolched in outline, 
they would fie wDKng to allow the Hoyal (kdlege of 
Science (ineluHing the Royal School of Mines) t<i lx* 
brought into it under b I'oinnujn gcivernment anrl adminis¬ 
tration ; and (2) that th<* existing (iov<*rurnen( eontrifiii- 
titui to the sujtpori of f{ief;e insfilulioriH would In* coii- 
timu'd umler tfie new (imflitiouH on llu* scale alremly 
made necessary hy the provisitui u1 the new ialMiraloncs 
of the Hoyal Coih'jro of S<-ierice. 

80. We pi lilt in Ap|H'iidi\ I. the iiiisweis wliK-h we Imve 
roecMveil from Dk* Hoard of l‘>liicali«>n to IlifM- impiuKs 
It will he se(‘U IliiM'eiioiii that the Hoaid jia\e i<'piied to 
the first of thew* (pe ntions iii the aniriimtive, uii«{ that, iii 
reply tin? woond, the Covetnnienf Imve jiitiiimted that 
lliey will l»e prepiueil t<i linng tlx* Roy.d t a llege of 
Science and HonhI Sclu/ul ot Aimes, jjahnlmg the new 
lahoratorieH, into a s« h‘Mue trained on hues a|»prov<’d hy 
tlu‘ Hf>ai'd of J£du<atiou, in mconlance «i1h this llejaut. 
and to make a grant. ol £20,000 poj* unnuiu in reypeet «if 
tjie cost of .stall and «ii the lulwiiatoiv expenses, with 
proviHiou in addition t<ir e(*itnin othi‘i inmor <*.\penst s 

81. 'I'lie lavoiiraltie disjiosition of tlic (ei\et nieetil fiaw 
greatly strengthened our position, ma^ enal-Jcil uh to 
obtain the sujijHirt niui io-».peiation whuh we considei 
neeessaTV to ensiiM* tiie siic<‘(sh of the .schrine dcseidied 
generoJIv in our T^rclmuniiry Itcpoit. 

82. '^rlie gift of a capital sum in e\ieyy of the ininiiuKfu 
refem^d to in Seclum III of Unit Repoit, has been 
•ceunvf. 

83. 1'he romniissioners of the IS.T] Hvliilation me pie- 
pared. if satisfied with the .seojMi and c<iris(ilntion of the 
new institution, to place at the dispoKal of Oh goveimng 
!>ody the unoccupied portion of IIm'iv «*.':l(i1e at South 
KensiiiLdon. 

84. The ('ouned of the City and (luilds of London 
Institute have indicated their wdlingruss to liimg the 
Central 'reehnieal t.’ollege into a Hch<*mc to be trained 
U> their satisfaction on tiie treneral ime.s ue are able 
ki r<*eonimi'n(l in tluH Heport. 

85. WV attach the higlu st iinjM)rtanc<' to the t-o opeia- 
tion of the Lomlon C‘’'iri1y (,'ounrd. as the local educa¬ 
tion authority, ami with rettaril thereto the most c(*rdifd 
as-suraiiees were given at an <urly stage ot the mo\('inen1. 
Thi' Cuuucil, on tlu' 27lli July, ItMlik reteivc*d a report 
from its Ceiu'tal Huiposi's Comiiiittee iMM)n the (iioposal 
oontaineil in the h-Mei winch Ixa-d Hnsebeiy had a shoit 
time prcwiously addressed to tlu* (diairman of Hu* Council 
—a pro|Kisal, the esseiifni) b-aturcs of which are 
ineor}Kirated in our scheme and paK.sed a resolution 
expressing “its hltdi ajipreeialion ol the important pro¬ 
posal,” and Its welcome of “ the establishtnenl ol kirtln*r 
provision in Ijomlon for ndvam-eij teclinologieal tenehing 
and research.” It fiirtlier resolvtd jduee oij re<*oiil il.s 
opinion that, subjet t to ei*rt,ain eonditions being fnllilletl 
(about which we may suy we do not luitieipate any 
difficulty), the (Nmiicii would be w(*U advised, when the 
time came, to contribute a miin not exceeding £2t).(HMl per 
annum towards the maintimanee of the iristitiition, 

80. In our opinion a riiillieient inainteiianec' fund is 
OHHured, at any rate, to justify a eoinmeneenu'ul, if not lo 
carry out the seheint' m’c have m view a.s fully ns w<' ho]>e 
may be poHsihle liereafb'i. 

87. As stated in our IVeliininary Heiiorl, we have 
iuciuircd into the working ol tin* Royal t’ollege ol 18eiene<‘ 
and the Royal Scliool of AIhk'h. luit we hav<' done so with 
a dofinik chd in view. We think it apiieurs from the 
answers we have received from the Hoard of .ICduention 
to the (inefttions wo vi'ntured to ask in that Rciiort, taken 
in conjimetion with the kTuis of refereuee, that it is the 
desire of Hie Majesty’s Oovemment that the stall of the 
Royal College of Science, including the Hoyal School of 
Mines, together with the building and a|>pluuice6 now 
in ocou|)aliun or in course of couatruction at South 
Kenoingtou. should bo utiliatid to the fullost extent for 
the promotion of higiier scienttfiu studies in eotuiection 
witli the W^ger Hcjierne which we endoavourod to slcetcU in 


outline in our Preliminary Report. Wo have now to make, 
BO far n« appears to us possible, recommendations with 
regard to tlie essential features in the constitution and 
purjxisey of the new institution which we propose should 
be created, and wilh regard to the position of the several 
! bodies brought with it under a common goveimraent and 
' adminiwtration. 

88. The main object is the establishment, at South 
I KenHingtoii. of an instilutlon or gi'onp of associated 
' College.s of Scienei* and Technology, where the highest 
a|x*einli«eil iriHlnietion .should lx* given, and where the 
; fullcHt (Hpiipment for th<' most advanced training and 
’ reseHi'eli should Ik* provided, in various brandies of 
[ Hcienee, especially m its application to industry, for which 
i 1)0 Hiilbcienl iM'<»visiou uln-adv exists elsewhere. The 
i imriilMrol I lie depnrl meiils will iMilimilctI by l.lift resources 
; nviiilablc, and jii lirsi ii Hi>|c(tuiri will bav<* to Ik* ma<1e 
^ iiniong t hem, but tlu*y imiy lx* increased almost indelinlU'Jy 
i US additioniil means ure provided, and new applications of 
■ sci<*ticif to the arls and indusIncK are discovered. The 
scale on which the depiirtmenls are eslabli.shed sliould be 
, caj>al)le of gradual <‘\f»ansioii with the iiierease in the 
numbei of slmlenls. tilt^sl by preliimnary <*dueation, to 
take mlvantngi* of the lj*iii*bint? and training efuitemplated. 

I Hb. The scheme should, in the first, instance, and aubjeet 
i to lu-cessarv adjust incuts, inelmie (he work of the Royal 
' ('oih'ge (»f Seien<*e. the Hoyal Nclioo) of Mines, the Central 
; Teehnieal College, and departments to be established on 
I th(* nddiljoiial site at Houth Kensimrtoii. 

Su< h lieing the seoix* of (he new institution, it ia 
I lU'ceHSHry that wi* sliould makci recommondHtions with 
regard to the eom|M)sition and finietions of its governing 
I h(xlv, and the (piestioii at om*e arises what should 1 k' the 
' rclalion of the new mslitulion to the University uf 
' London. On llns cpiesdon it ih ncces.Marv lo jin-nuse that 
; we are nvieed (lm( it is desir.ihh* (hat (lie new inslitution 
I sliould he eslahhshi’d inimedmlely, and that its orgaiiisA- 
i tion sliould ]>roce<*d wiliioul. delay, and (here is substantial 
1 agfcjuiK'id among us that foi (his piirposi* a governing 
laxly of the elmracter skeU'b(*d in a subscfjuenl parngra[iii 
I should be at once ai»]>oinle«l w itli power to take inimeibak* 
i aelioii W (* wish, (H*wevi'i‘, to pul in thi' lorefronf of our 
* r<‘i(>mnieiidations undi'r this lu*a<l a proviso tluit they 
1 should not be reganlod as in any way inlended to prejudice 
the future setlleiiienl of the (piestion of the relation 
between the m*w in.stitution and the Ciiiversity. This is 
a ipiestion on wliic-h dlvergc'iil views are held. It is 
coiitemicd. on flu* one hand, (hat the eoii.stitiition wc 
rei’ommend foi tin* ininicdialc futiiit* should not lx* a 
merely tem[ioiJirv one, but (hat- the m*w institution shonlrt 
be ]i<*rma!i<*n(ly uideptnd«*nt of I’niversify control; and, 
on the t»llier han<l, that, the new inslRution shoulfl pass, 
as soon Hs may be, under the control of the Cniversity. 
the character of the I’nivorsity, and Iht* eomixwtion of 
its Senate, being changed to sneli i‘\'teiil as may lxi found 
ne<'»‘sv,ary for tins piir|xisc. 

fIL W(' app<‘iul a brief slatenicnt of argumoritH whieli 
! 1 av^^ been ])ut forwan! in support of the.si* two views, 

l»2. For the first view it is saiil ; 

“ It IS assumed that, whatever may he the suliHidiary 
purposes of the new ipHtitution. its principal piirpoMo 
must Is* to fllTord a two years’ eoui-se of odvaricefi study, 
liukiiig science Mith investigation. priKliietion and manu- 
fm-ture. to Kliidents of. Huy, nineteen years of age and 
upvanl.s, w'ho have received elsewhere a good general 
education, and have passed hi addition through the 
equivalent of a two yeai-H' systematie training in science, 
W'hether at tlie new* institution itself or elsewhere. Such 
an institiil.ion, while it will make for the general 
! inteliectiuil development ot ita siudente. will liax'c their 
preparation for the work of life as its dominant aim It 
iniist. thewtfore maintain eloso contact with currant 
praeti<*e in the industries of the Empire, and, although 
; it will not overlap these, the transition from Ihe school 
' to the world of work must bo easy and natural. Industrial 
; and commercial conditions are constantly altering, the 
' •character and relative importance of manufacturing 
proccHstxi, and even of entire seotions of national ootivity 
. ore subject to unforeoeen variation. An institution which 
is to keep touch with these intereftts, must be coires- 
pondiiigly elastic. Its organisation must be free from 



Keti. SI, UM.} 


cu XXIV.—sotRimrto adjd tbcmsicai. notes. 


ill Imyidiag trammdi founded upon experience of the 
weil-tnod »nd comperativoly Uttle-olinaBing trank of an 
education regulated, and righdy regulated, by otlier aima. 
It niuit be free to adapt itself, its staff arrnngeiuenta. and 
ita laethoda of toacliing to the conditions of the time. 
Its eonstitiition inuat place the responsible control in the 
hands of men witlj a continuing knowledge of affajra an<l 
of the great producing activities of tlio Kmpire, and its 
govesnore must lie in a poailioii to govern with a single 
eye to the fitness ot the institution for its jiropiT function. 

“ These conditions of succcbb apiiear to exclude the 
propositiun tliat tlie control of tlie institution siiould Is’ 
vested in a University. It has i)C.’ii suggested tliat some 
mollification might be miule for the purpose in tlie coiii- 
positioii of the Seiiale of tlie University of Isinilun ; but 
changes iiitrodueiiig sucli control and orgmiiBatioii us are 
hereindicateii -aould 1» so radical ns to beincoiiaistiait witli 
the prevailing hrit.isli conception of n b'liiveiaily, and if 
applied to laindun lliiiversity iiiigid endanger its iisetiil- 
nesB ill many of ils existing functions wliiili are ot vital 
irajmrtsnie to tlie succcasfnl aecompliaiiiiient of its 
essential ohiecta. A Bysts'in of control and oiganisiition 
coinnioii to the new institution and tlie University could 
not he foi Ululated without such com prom Imh as would 
serioualy iiiijH'ril tlie efficiency of hotfi. 

" Moreovi'r. students tor advaiieod courses of study m 
the new institution siiould lie drawn frinn all parts of'the 
Kniphe. It shoiibl. in fact, lie an Imjwrial (iillege of 
'Technology, ndinission to which should ho sought, by men ! 
traineil in tlie lirnvorsities and Terliiiioal Uolleges at i 
home and in tlie Ifuininiuns laiynnd tlie sea. TVeeiloni 
from subordination t.o any existing Llmvei’sity would i 
enhant'e its nttiaction lor tlie alilost siiideiita whose pro- I 
liininary training liad lieiin oldainei) elsewdiere, and would 
indicate its distinctive cliaracter as an Imperial ttollege. 
Ktudeiita would lie free to take degrees at lanidoii Uni- ] 
veraity or oilier Universities, in aifditioii l,o (lie Collegi' ■ 
Diplomas. 

“ laimlim Univeisity has special obligations laid upon 
it in coniieetiim with the London district, and imist con- : 
tliiiie to fiiltil them. It cannot I'lami any )ieciiliar right \ 
to provide for Inifxnnd needs. (In all tliese grounds it is 
unoe.sii'ahle to attempt anialgamation of flie new institu¬ 
tion with iaindon University.^’ ' 

93. Kor the second view it is said :— 

“ (1) Mtslem opinion, at home and nhroad, is in accord | 
that, degrees should lie given for advanced tecliiiological 
CKlucHtion. I 

'• In this country, if d, is possihlc to infor a setlled 
jMilicy troiii recent and iiunieroiis precedents, it apjaiars 
tlia,t anch degri’es siiould be given by Universities. Not 
to mention recent developments at the older Uiiivereitics. 1 
the power of confen-iiig degrees for advanced instruotion 1 
in technology has iaien given fiv each of tlie five Uiii- 
versity <lUarfers granted within tiie lust five years, ns well 
as to the University of lomloii, wlien it startod on its 
new career. ; 

“ Hiiice it is reeommeiided tliat. the new insfitution i 
ahal! Ixi (as each of its existing component parts already . 
is) n School of the University of London, tlio Report i 
contemplates no change in the degrcsi-giviiig power of j 

the University. There would, however, evidently be ! 

danger of frietioii betwion tlie University and a isiwerful [ 
School if each were regarded by the other as external to - 
itself, ! 

“ Nor is it dosiralile tliat the groat engineering societies 
should have a large share in the management of the 
cliief Enginetiring (Villoge in the Metropolis, witliout 
having a eorrespotiding share in settling tlio eonditioiis 
under which degiuos are given, and witliout lieing also 
nsHooiated with the managoment of other laiiidon Schools 
of Engineering of University rank. 

“ Those objects could lie attaiued if all these institu¬ 
tions were under a eommon control (which could hardly i 
be other tiiaft tliat of a modified Senate of the Uiiiver- ! 
sity), and if the bodies, which on the alternative suheme^ ! 
-would be intemted only in the new Oollew, were given ' 
aueh repreaentation on the Senate as would enable tiwm I 
to exert a powerful Influence In deciding fbe terms on ! 
wbloh the in En^neering were given, and in eon- j 

tnflUng sH En^neering ednoatiou of Univeraity rank In 


- - 

London, whether eatablialied at South KeiuingteB or 
elsewiiere. • 

“ (d) T’he University has already prepanid the wav for 
such a soluutUin of the prublem. The Senate in a istter 
UddrCssctl to the rommittee has expressed ita willisoBess 
I that its numbers should he inereai^ it the new Calli^ 
were administered by, or under the eonteol of, tka Uni- 
vorsity. On tliat condition, too. University OoU^ 
npixiars willing to ooiisidor cither (he jiroposiii that^ 
Kngmeeriug lh'|«rtment siiould be moved to Soti^ Kan- 
singtou. or Dial it should have ajsieial relations to the new 
t'ollege. Dillieiilties due to tiie exiatenee of aenuato 
interests have been and aro Ixiing diminished. Wratly, 
the University College Isiiidon (Transfer) Act, 191)6, wiU 
ninke the tXillege and its resources t)ui prujrierty of the 
NenaU- in .Sepleiiiber next; anil secondly. King's College 
has apjiroaclicd the Ihiivi-rsity with the expresaion of a 
desire for the estabhslimeid of closer relations Imtween 
tliem, and tiie ni-gotialimis arc jiroceeding satiafaetorilv. 

*’ It would bo a very serious steji to elieek a atsintane- 
OUH movement, wiiicli is thus healing tha divisiona and 
rivalries lhat have bindei’ed the progress of Univeraity 
edueatmii in London tor three quarters iK a century, by 
I’everting lo tlie jiriiieijile of dual or multipto oonteol 
wliicti. as experience has shown, tends neither to economy 
nor eliicwncy. ‘ , 

“ (3) As hi the question whether a University is the 
I'roper Isnly to axereise control over an Imperial iWliniaal 
('ollegi- it must be observed 

“ iiixtly, that one of tlie ‘ |iiir)xiseK ’ of the Univeraity 
of Jamdim apjiroved by Parliament is to ‘ hold forth to 1^1 
ebiasea and dcnoniinations both in the United Kingdom 
and cl.sewliere without any distimfion whatsoever an 
eneimr^eiiient for pursuing a regular and lilieral course of 
education ’ (iStatiifes, Section 3). The Univeraity la not,, 
thecefon*. a local body only. Its energies were not 
intended to lx confined, and in’, in fact, not txmfined, to 
tile United Kingdom or to Jaindoii. 

“ Secondly, tliat the projiossl to give ultimate oontiol 
to the Uiiivi rsdy is bound up with that for tlxi appoint¬ 
ment of a Royal (hmiiiiisaion, which would jirobably give 
to the lepresentatives of Engineering on the fixate, 
adeijuate powers to deal with the eonditlona on which 
degrees in that siibject are conferred, and to secure the 
requiBito flexibility ill the conduct not only of the new 
(Viili ge Imt ot tlie whole fiii nlt v of Engineering. 

“ Thirdly, that, an IniiRiiaf institution winch throws 
its ilooix ojien to all must Ix' largely local in ofiaraoter. 
Nay, It siiould be so, if the mingling of liritlsh and 
UoloiiittI students, which it is one of the main objeots of 
Iiii(x-rial hkbieutioii to seiiun’, is to txi attainod. Further, 
a aiu ei-ssfiil local institution of tlie first rank must beoume 
in jiart NoiionsI, lni|xiriiil, and even liitomational. It la, 
in fact, iin|«)ssilile Ri draw a clear line of demarcation 
Ixstween Jiiiixirial and laieol Eduoation. An Imperial 
institution must have a stroiig local basis, and the 
of its creation on local education is a matter of primary 
imjKirtanee. An attempt to establish side by side two 
systems, one Imjx>nnl and the other local, would only 
lead to confusion.” 

94. We do not consider that the establishment of tbe 
new institution should Ixi delayed jxinding a deoisioh 
lietween these two views, or that the generm Hnoe at its 
organisation (oxeejit, jiiwsibiy, as resjieeta the Govemiltg 
Roily) siiould be regarded as other than permanent. If 
changes can Ixi made in the oharaeler and constitution of 
the University wliieli will make it desirable to amalga¬ 
mate thii two iiisl itutions, we should wish to see such 
modifientinns mode, and an amalgamation effected aeoord- 
ingly, and we venture to suggest that a Royal OottulUa- 
sion should lie apjxiinted to eonsidor what these ohangM 
should 1 x 1 . 

96. Meanwhile, for the reasons we have already given, 
and subject to the proviso we have already mac^ we 
rocommend that a (loverning Rody should be estafdWwd 
consisting of forty members appointed as fcdlows t— 

Six by the Crown ; 

Four by the Board of Education ; 

Five e^h by the University of Londca, titt fe ygliixd 
County Coimoil, and the Ootmoil (ff ths City gwi ChiAfb 
of London Instituto; . ■ 
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Four by the teaching staff of the new inatitution; 

Two by the Comraiiision^ra of the Exhibition of 1851 ; 

One each i»y the Royal Society, the Institution of Civil 
Engineers, the Institution of Mechanical Enginwrs, the 
Institution of Electrical Engineers, the Iron and Steel 
Institute, the Institution of Naval An hitects, the Society 
of Chemical Industry, the Federat<’d Institution of Mining 
Engineers, anil the Institution of Mining and Metallurgy. { 

06. The Governing Roiiy should have the general 
management, direction and administratum of the new 
institution, which slunild }>e estahliHhed in the fimt 
instance as a School of the UiiiverHity of T^oncion. 

07. For the purpoNes of the new institutijm the Govern¬ 
ing Body should have the entin* tlisposal of the acconmio- 
dation provided by the Royal College of Seienee, including 
the buildings in eoiiiHe of <-onHtrii(‘tion at South Ken¬ 
sington, the Ckmtral 'iVehnu*a) ('ollege, and all huildmgs 
which may in* erecUMl on the additional site at Soiitli 
Kensington. 

08. The site and buildings of the Royal (’ollegi* of j 
Science including the buildings in course of construction i 
should either remain the jirojierty of His Majesty’s Govern- \ 
ment or lie trdnsferreil to th<‘ Governing body of the new [ 
institution, as His Majesty's tluvcrnmeiit may determine. I 

09. The site and hiiildings of tlie Ontral Technical [ 
College should, if and so long as (hey desire it. remain ' 
the property of the (.'ity and Guilds of Ivondon Institute, ' 
who should provide for their maintenaiu e ami re]mir. 

100. The Governing Roily should lie incorporated, and j 
subject to such sun-ial provisions as may be made by j 
their instrument of incor)ioration they should rtn-eivc and j 
expend foes and other funds which may be assigned to : 
the purposes of the new institution, they should apisunt : 
the professors and the other members of the staff, tliey 
should determine the departmeuts and subjects of instruc¬ 
tion, they should control the arrangement of the courses 
of instruotion, and the award of diplninoB, and they should 
make provision for the protection of students now in the 
constituent institutions and of the existing diplomas. 
Further, in each »of the dejiartmeiits of the new institu¬ 
tion the Governing Body should ap|>oint a Board, not , 
necessartiy consisting of members of their own bisly, and | 
inoliiding inemliors of the teaching staff ami pt^rsuns with : 
liroidicai experience of industrial requirements, to give 
expert advice with regard to such ])articulars eonneetcil i 
with that/lepartment as the Governing Roily may refer i 
to them. 

101. We reeoinmenil that it lie nii inKlriietion to the i 
Governing Body (o enter into negotiations with the Ibii- 
versity of Jxjiufon. with King’s College, and [lending its 
actual incor|K)ration. with Uiiiversitv College, with regard 
to the co-ordination of the engineering work of these 
Colleges with that of the new institution. If, for tlie 
pur|K)Me of carrying out such <*o.orfliimtion, funds are 
needed, either /or transferring Hie Knginwiring Depart¬ 
ments of one or With of these Colleges to South Kensing¬ 
ton, or fur carrying on at these Colleges work of an 
mlvancei) ty])e which would otherwise Ik> done at South I 
Kensington, or in aid of any other arrangement for (hat i 
purfKwe to which the G<iverning Biwly may agree, we i 
recommend that the Governing Rivly hi* aiithoriMiMl to 
incur such reasonable exjienditure as may in their o|iinion ! 
be necessary. Subject to such arrangements, we recom¬ 
mend that instruction m the higher branches of tech- ’ 
nology should, as far as jiossible, be concentrated at South : 
Kensington. In the establishment of new ilcfiartfucnts ' 
we do not think it will Ui [Hissible at proent to go much : 
beyond the various braimhes of engineering, with mming ! 
and metallurgy, though we hope provision may Isi made , 
later for other subjects. We think the principal tecimical 
and engineering societies should Ihi consulted as fp the I 
departments most requiring development and exiiansion, , 
and as to the number ot students fur whom it is dcHirable ; 
to make [irovislon in I'aeh department. In view of the i 
character of the subjects whicli will, it may Ik« ex|«‘cted, : 
predominate on the Boiiih Kensington site, it must, we I 
think, before long become a ouestion whether the- Biological 
Department of the Royal^College of Science sliall be retained < 
Uiere. As soon as this question becomes ripe for settle- 
meot the provision to be made for that department will ! 
bo a nsattar for negotiatipo. 


102. In our Preliminary Report we indicated the 
princifial subjects which should, in our opinion, cuther at 
once or in the early future, be within the purview of the 
Institution, and gave illustrations of the kind of higher^ 
or more speeiahsed sppUoatioiis of these subject*, some 
of which we sugg(>sted should lie dealt with. We do not 
thinly we can madnlly offer more precise recommendations 
than are made in that Report as to the priority in whiuh 
the different branches of study should be undertaken, 
believing that this is a matter which will be best left to 
the Governing Body. 

103. We think, however, that it may bo found possible, 
even in t he immediate fiitim-, to make arrangements -for 
the establishment of departments dealing adequately with 
the greater number of the Hjx'cial sections of applied 
si'ienec named. Thus it w'otild scorn that certain of these 
dejiartmcnts might l)c aecoinmoilated in the buildings of 
existing ismdon institutions, while, fur others, special 
aeeoinmodation would fall to be provided at once in the 
first adiltliuns to the buildings alreaily available on the 
South Kensington site. For example, in view of the 
character and standard of the work now carried out by the 
Gimtral Technical (’ollege. wc think prominence should 
hi' given in the new institution to certain specialised 
fliivelopim-iits of met-hanical and electrical en^iieering. 

104. We have already nqsirted that we think a fully- 
equipis-d Central School of Mines sliuuld be maintained, 
[iroviaing a full course of instruction in mining and 
metaiJurgy. esjieeially in the mining ami metallurgy of 
metals prcKlueed in India and the Colonies, hut not found 
in workable quantities in the United Kingdom. This 
would constitut4^ one department of the new institution. 
In this, HH in the other departments, care should be taken 
that the H{>eeia)ised and advanced instruetiun is organied 
with flue regard to provision already maile elsewhere—for 
example, it wuuhl probably lie undesirable to include 
provision for Oflvaneed treatment of the jnetalliirgy of 
iron and steel. 

105. It slioiild be borne in mind that the trailitions and 
prestigf' of th<^ Huyai School of Mines and the Associate- 
ship of that school are valuable assets, and we think care 
should be taken to preserve those traditions and that 
diploma. 

106. W<‘ think the s}¥‘cialiHefl course of mining should 
he of two vf'ars’ durntion. in which the teaching should 
bfi rcHtrietcfl to lechmeal and advanced instruction. 
Sixeial courses of mining and metallurgy should be pro¬ 
vided for those students who iini subsequently to be 
engaged in mining and metallurgy res|>ectiveiy, but all 
such students should receive, as far oh |H>ssible, con¬ 
current instriietion m both mming and metallurgy. 

107. In our opinion a<;commodation .should lie provided 
in tins department for 100 to 120 fully-qiialdied students, 
i.f.. tifty or sixty entries in each of the two yean* con¬ 
templated, HO that forty to fifty students might b*^ 
exjKicH'd to jmss oii(> each year after successfully com¬ 
pleting thfi course. 

lOH. Vacation work under the guidance of school 
authorities, in distriids where prat-tical work is con¬ 
ducted, is a great and valuable feature of American and 
Canadian .Schools of Mines. We think it would be 
advantageous for students of the Royal School of Mines 
to have one sliort [kthhI of practical mine surveying and 
of mining work generally in a tnelalliferous mine, and 
another similar jx'rlofl of exficricnee of the work of a coal 
mine. For while wc do not recommend that the Royal 
School of Mines should N)H‘<MaliMe in coal mining as in 
mctalhffsrous mining, we believe that such experience, in 
a department of mining in whiidi Great Britain is pre- 
eminent, would afford most valuable educational opportu¬ 
nities, even for mining stuilents whom' future work was 
to be metalliferous mining. From the evidence before us 
we think that it might Ihi of advantage that the arrange¬ 
ments for these courses of vacation work should be m^e 
through such institutions as the Camborne'Mining Hchool 
and the Wigan Mining (kille^i respectively. 

* 109. One of the Sub-oommittecs which wc have bad 
oceawion to apjioint from time to time in the course of 
our deliberations was charged with tbe consideration of 
the oiiirioulum, accommodation, and appliances suitable 
for the ^yal ^hool of Mines, and we submit in Appendix 
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VlII. the report which wm made to ua by that Sub- 
committee. 

110. At iirstf at any rate, w« think iirelimmary training 
ehouki be given in the new institution. But while, on 
the one hand, we do not recommend that admiRsion to the 
higher technical (MuiTses should be limited to students 
who obtain their preliminary training there, on the other 
hand we think that, both as regards the general education 
of the students admitted and the character of the tcacliing 
jvovi<le<J, this pidiminary branch of the now institu¬ 
tion should bo organised with the definite intention of 
preparing tborouglily suitable eamlidates for admission 
toHho advantages of the higher instruction which it is the 
principal object of the new institution to afford. 

111. No student should Ui admitted to any specialised 
technical department who has not received, either in the 
new institution itself or eleswhore. an adequate training 
of a technical and scientific churacter such as should be 
common to every branch of engineering. Be should have 
spent two voars on a course of instruction in science such 
as he could obtain in a well-organised college or technical 
institution, after having reached the standard of general 
education usually niurKod by University matriculation. 
An examination tc^st shouM he imposed on all candidates 
for admission to the higher departments, exccjit in the 
case of students who show, by some rccogniwd <|ualifica- 
fcion, that they have received the necessary preliininary 
training, and when there are more (andidatVs for admis¬ 
sion to a particular department tlian can 1 k' received thi^ 
best should l>e selected on a competitive basis. 

112. The preliminary training to be given m the new 
institution shoul<{ he of the kind which has just been 
referre<i to. It should consist of a courw' of two yeai-s' 
instruction in science. technol<»gy. and engmeenng. of 
such a character as thedoverning Body consider the most 
suitable prejmratum f(U- the sjx'cialiwd courses, and it 
should bo. in the mum, common lo all students proceed¬ 
ing to advanced instruction in any department. VVe have 
already indicated our opinion that stiulenls who have not 
attained a eeiiain stiiiidani of g^'iuTsI education are not. 
fitted to obtain tJie fullest advantage from the sjxeialisi'd 
instruction of the higher ilejiartments. We, tluircfore. 
think that evuJence of tins should lx* ret{uired before 
admission to tlu* ]irelimjnary ilcpartment. 

113. With regar<l to educational orrangcmeiits we 

recommend that, subject to reservations made by anjr 
constituent institution nr eo-ojicrating body wliieh may 
stipulate for the right to enter students und<*r jireseribed 
conditions, students should enter nc»t bir any one of the 
constituent institutions but for the in w institution as a i 
whole, w'ith a vieu' to following out courses to he arranged j 
by the Governing Body. ; 


114. The professors of the constituent institutions 
should be regarded as prufesscffs of the new institution. 

116. There should be a prinoi{^ officer of the new insti¬ 
tution, who should be responsible to the Govaming Body 
for the sujxirvision of education and discipline in all the 
constituent institutions. 

110. It must, in our opinion, be k*ft to the Governing 
Body to work out the scheme in detail and to make 
statut'cs and regulations for the new institution in general 
accordance with our proposals. 

117. We desiiv, in bringing this Iteport to a close, td 
record oiir <lcep indebtedness to Mr. Syiws, our Secre¬ 
tary, f<u* the de.votion and knowledge which he has 

I brought to iH'ar on our task. Alike in his work here 
throughout the two years during which the Committee 
has Isien sitting, and in the investigation which he has 
conducted for us abroad, he has displayed the utmost 
I zeal and iliscrelion. 

' 118. To Mi. Douglas, also, our Assistant 8e(.*retary, we 

ai-e under much obligation for the qualities he has shown, 
for the large mass of material which be has collected for 
us, and for the anunint of work which he has put into the 
ilischarge of his duties. • 

'rhe signatures of Mr. Walter McDermott and Sir 
W'lliiaui B. Wliite are subject to a statement defining 
I'he position of the proi>oaed Royal Commission to con* 
Hider what changes should be made in the character ajid 
constitution of the University of l.<mdon in order that the 
new institution may be amalgamated thei'ewith. The 
signatoni'N of this statement express the opinion that it is 
vital to the sue of the new institution that its organisa¬ 
tion and e(|uipmeiit for the part it is to play in technical 
education should bt' entrusted, for a minitn'um period of 
live years, to a s[K*cial governing l«idy, such as is recom- 
inendetl in the ttuxirt; that the uninterrupted action of 
that body should be assured during this period ; and that 
impiiry by Royal ('ommission or otherwise should be 
I (UdiTiX'd until exiK‘rience has Ixhui gained in actual 
' working. 

' lyord Keay and (Sir Arthur Kiickor aij/J a memorandum 
, in which they record their opinion that it is dosirsblo in 
; th(' inlerests of higher edueatiuii and of the new institution 
; t hat steps should taken as sixm as possible to inoorpoMte 
1 it in the University of Ixitidun. 
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Names of Articles. 


Chemicals. Dnuos, Medicines. Narcotics, and Dyeinu and Tanninu 
Materials. 

Chemical produf'to and preparations— 

Aelii, sulphuric . i 

Alkali, Indian (sajjl-khar). . . i 

Alum . 

Arsenic (other than Kuropean).... 

„ (China mansil) . i 

other sorts . 1 

Bicarhoimte of soda..... 

Copperas, green... 

Kxplosives, namely, blasting gelatin, dynamite, roburite. tonite. and all other 
dracrlptions. inelmting detonators and blasting iuse. ; 

Sal ammoniac . I 

Hulpliate of copper. I 

Sulphur, (brimstone). Hour . 

„ „ roll . , 

„ ,, rough . 1 

All other sorts of cheinioa) products and preparations, including saltpeti^, borax, grapo 
sugar and glueose, bnt' excluding nitrate of soda, chloride of potasalum. sulphate 
of ammonia, sulphate of potash and kalnit salts, which are free. 

Drum, medicines, and narcotics— i 

Hanilochao (bamboo camphor) . | 

Brimstone (amalsAra). i 

Camphor. reHiied, cake . I 

„ partially refined, cake, in blocks of about 13 lb. ! 

Camphor, crude. In powder . ! 

r China root (cbobcditnl), rough .... 

Cocaine .:... | 

Quinine and other alkaloids of cinchona .... | 

All other sorts of drugs, mediclnet, aad nurootios, except opium . ‘ 
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valuation. 
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Dyeing and tanning mat«ilaI«-~ 

Anaartn dry, 40 per cent. 

.. 60 . 

„ «« . 

o .. 70 .. . 

.. .. 80 .. . 

.. 100 .. . 

.. moist, 10 . 

10 .. . 

.. 20 .. . 

Aniline dyr, moist (indlgr) hlop) .. 

„ dry. 

„ salt#. 

Toobinonl . 

OallTint# (m.\r«liulainK). 

Ferwan . 

Madder or imuijll. 

OrclilIIa wei-cl . 

Happan wood and read. 

Turmerle. 

.'Ill other aorta of (l.V''mg and tanning matrrinls 
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] 
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i ** 

1 4 
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New Books. 

La (^RAMiQUE jNursTKiRi.r.K. Par Ai^mkrt 
B. h. Sr., fVofrRsrnr dr Cliimn' rt do Trrlitialojrie 
06rftmiqi)o A rploole d’A|>plication fie la Mflnot'Hi.tnro 
Nationals do Sevres. (iauthior-ViIiarH, hnunmcnr- 
l^brairei. Qnai firs (Jrands-Angnstlris, 5.'>. Pans, ]lH»r>. 
Prio* 17 Pr. 

8yo voIhwio, containing 027 pages of snbjccl matter, and 
an »lphabt*tiral index. There is mLso a gloN.s.orv of (erins 
unkI in the indiistiy with their iiieaningh. also a talil*- of 
cont^lits. In the te.\t are 17W illuslruliims. 'J’he siihji'ct 
matter is suh-dividcd and i lasHilk-d uh p.lhiwK ;—T Piastio 
Slibfftanoos. II. Nmiplaslu: Sohsfam’ps. III. 'IVhUh of 
Raw Materials, and .Analysis of J^ast,<’s. (-V)Iours, d'e. 
IV. Preparatjon of Raw Materials. V. Preparation of ! 
Postoa. VT. Moulding. Vlt. Drying and Punmemg. ! 
VIII, Baking the Wares. IX. (ila/i“s, Kiiamejs. X. ' 
Terra-PoMa. XI. UefnoM.orv J’nxJnets. XII. Ooekery \ 
and Kortheiiware. XIll. Stone-wun-, XJV. Pia-i-ehun. 
XV. Decoration. XVi. Irnportanee of tlie Oerainio ' 
Industry. i 


CONVMSAWONS ON (’HRM18TBV. First Steps ill Dheinistt v. 
By W. Ohtwai.ii, ProIesMnr of (’hemiHtrv in tlio 
University of f>>i|>Hie. 'IVanshi ted hv Stuart K' Torn hull. 
Part 11. — 1'HB rURMIHTltV OF TUK MOST ImPOIITANT 
Elbments and (’OMJ’ounos. First Kfliljon. John 
WHey and Hww, New y<»rk, l‘ltl5. ITk(« 8 i>. (id. nett. 
Chapman and Hall. Ltd . J^ondon. 

BjhaIAi 12mf» volume, i-onlainiiig H7H pages of faihji-et. 
matter with 32 ilhistralions. Then; are do chapters of 
auhjects taken from inorgaiiK elamiiHtrv, and cliieflv 
rulaitng to tho principal ('letTuaits and coTn|siunds. The 
bfeatinent of the matler is (>y way of (pa‘hlion and answer. 


Thk Phodcction ok Ar.i'MiNin.w ano its Inimistiuai. 
Use. By AnOLrinc Minjct. Trandated, with additions, 
by Ix'onard Waldo, S.T>. {Harv). First Edition. 
John Wiley and Son^, New York, 3905. IViee JOs. Od. 
nett. 

I2mo volume, containing 250 fiagf^s of subject matter 
with 57 illustrations, and alphabetical indexes of .subjects 
and authors’ names. The subject matter is classified 
as follows:— Part 1.—Prockmnks for thr Pbodttctiok 
or Al-TTMiNirM. A. Ohoinical Methods of Producing 
Alunimiiini, B. KlectrocheimcHl Methods of Producing 
Altimminm. Part II. —'Ai.umimio.m anj> jts Aixors, 
Mkthoor or WoRKimi ani> IIsks. A. 'I'he Aluminium 
Industry. B- Alnmuiium and its Alloys. (!. Working 
of Aluminium. I). Uses of Aluminium. Apphndix— 
Supplementary Notes. 

Le Blanc'hjssaue et i/ArFuA'r un Ijnub. Louie 
\':6kkfbl. Aiix Bureaux do la Kevuo., hi, Chaussee 
(i'Antiri, lOOO. Price 3 frea. 

12mo volume, containing 173 pages of subject matter 
with 73 illiml'rations, and a table of conUuds. TIu* subject 
matter is classified thus;— Part I. linRACHiNO. ]. 
Natujv of Articles Bleaeliod. 2. Theory of Bleaehmg. 
3. (Jlmimoal Prorluets used in Bleaelimg. Br.BAOHTKo 
BV (•LEANSINO AOENTS. U. ImMISTRIAL BlEACHINQ. 

Part XI. FiNisiriNc;. 


EnKt'TRir Power. MTiat it i.s, and what ij’ cas no. 
By Ar-ruEH W. Marshai.l. M.l.Meeh.E., Perceval 
JVIaniihall and (Jo., Poppin’a C’ourt, Fleet Street, 

K(\, 1900 Price 3d. 

Pamfhi.ht, 12mo size, containing 41 puge.s of subject 
matter, including a ghiasory of " Eyi ry-day Electrical 
Terms Simply ExpUioed.’' 
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Official Notices. 

ANNUAL GENERAL MEETING. 

The Annual General Meeting vdll be hold in Manchefllor, 
on Wednesday, July llth next and following days. Full 
particulars will bo aunounoed later. 


COMMUNICATIONS. j 

Authors of oommumoations read before the Society, or 
any of iU Local Sections, are requested to take notice that 
unaer Rule 43 of the Bye-laws the Society hag the right of 
priority of publication for three months of all such papers. 
InfriDgement of this Bye-law renders papers liable to be 
reject^ by the Publication Committee, or ordered to be 
abstracted for the Journal, in which caso no reprints can 
be famished to the author. 


DECENNIAL INDEX, 1896-1906. 

A CoUective Index to the first fourteen ytJumes of the 
Journal (1862—1865), a rolume of 560 pa(^, was pub¬ 
lished in 1890: a few copies of this are still loft, price 
10#. A second volume, embracing the period 1806—1005, 
is now in preparation, and will be ready for printing in 
1906. It will contain both a subject matter and authors' 
names portion, and will bo a volume of alx>ut 900 pages, 
unifom in sixe with the Journal. As the numtor of 
oojrfes to be printed will depend on the number of applica¬ 
tions from memben, the ^Treasurer is prepared to receive 
subsoriptions at the rate of 10#. each copy. A form of 
appUoation for this purpose will shortly be issued. 


INDEX FOR 1906. 

The Index for 1905 is in tiie press and will be ready 
for isstie with the March &Ut number to those members 
entitled to receive it. 


LONDON SECTION. 

The next meeting of the London Section will be held 
at the Chemical Society's Rooms, Burlington House, 
Picoadillv, on Monday, ^Jril 2nd, when Mr. E. J. Watkins 
will read a paper on Tne Ropiness in Hour and Bread, 
and its detection and prevention." 

SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. ROMIC, 1006. 

Imi'ortant Notice. 

Arrangements havo Ixicn made with Messrs. Ihos. 
Cook & Son for an inclusive charge of £17 per person 
for tho journey. This will include first-class return 
tickets to Rome, leaving London on the 23rd April bv 
tho 2.20 p.m. service, tw Boulogne and St. GothMa 
route, and arriving at Como at aliout 2 p.m. on the 24th; 
a steamer trip from Como to Bellaggio and back, depar- 
tore from Como on Wednesday morniim, tlm 25th, arriving 
in Rome at 11 p.iu. the same day. 'Tho charges further 
include dinner en rotUe on April 23rd, breakfast on 
arrival at B5ie and luncheon en route on the 24th, steuner 
trip, dizmer and hotel at Como, breakfast, luncheon* 
^d dinner on tho 25th, first-class hotel accommodation, 
including breakfast, at Home during seven d^s' stay; 
also transfers between station and hotel at Rome on 
arrival, the necessary foes to railway arid hotel servants, 
and the servioes of a competent courier on the outward 
journey up to the arrival at tho hotel in Rome. The 
tickets aro available for return at any time within 25 
days, and members are at liberty to return by the 
Cenis route, provided that Uiey notify this intention 
when applying for the tickets. Sleeping car accom¬ 
modation from Boulogne to Bdle will be provided at an 
extara cost of I6s. 10a. for each person. For those who 
desire full board and lodging in Romo, the inclusive 
ohaj^ will be £18 15#. 

Since at the time of the Congress aQ railways and 
hotels will be full, it is necessary to give Meam. C^)ok 
amfde notioe, and therefore appUoiUions for fSeksts 
should bo made at once, but not later than the 2!i^ 
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SUPPLEBffiNT. 


[Much 16, im. 


Much, to the General Secretary, Charles 0. Creaswell, 
Palace Chambers, Westminster, S.W. .Should the 
rei]ui8ite minimum number of ZO applications be reoeived. 
each applicant will be required to deposit the sum of £8, 
wliioh he will forfeit should he abandon the journey. 


Changes of Address. 

Alston, R. A., h'o Knights; c/o Glenoairu Main Roof 
G. jVl. Co., P.O. Ro\ 191, Gormietou, 'Jransvaal. 
Anspach, Ur. R., l/o Sweden; 26, Cleveland Road, ] 
Mannmgham, Dradfnrd. | 

Arnott, John S., l/<» C’ifueutes; .Moros 42, 2e, Gijon, 
Spain. i 


Steiger, Geo., I/o Geological Surrey; Cosmos CJub, 
Washington, D.C., G.S.A. 

Thomas, Jas. K.. l/o Germiston; P.O. Box 63, ICrugers- 
dorp. Transvaal. 

fWainwnght, Ur. J. H., l/o Front Street; 60. Wall Street, 
New York City, U.S.A. 

Wakefield, Wm. 0.; Journals to e/o Savile Town Chemical 
Co., Ltd., Mill Street East, Dewsbury. 

Woodsido, 'J'. F., l/o Carteret; The Warner Chemioal Go., 
141, Broadway, New York City, U.S.A. 

Viildinan, A. J,, l/o Stroatfield Avenue; 1.33, Central 
Park Road, East Ham, E. 


Member Omitted from List. 


Baruch, Edgar, l/o Sail Francisco; c/o Alta Calilornia 
Beet Sugar (Jo., Hamilton, (ilcnii Co., Cal., U.S.A. 

Bfaattacha^yo, H. P. ; all coininunicationa to tjun and 
Shell Factory, (Joasiporc, India. 

Boome, Ia M., l/o (^hclsca. Muss.; (>5, Strong Place. 
Brooklyn, U.S..\. 

Bowen, W., l/o Oleander ; R. R. I., Fowler (Rural lioute), 
Freano Co., Cal., U.S.A. 

dare, Homy, l/o Newgate Street; llejwcott, Morpeth, 
Northumlxirland. 

Crowther, J., l/o Adelaide ; C, (iranby Terrace, Hillhcad, 
(jlasguw. * «* 

Doiit, l)f. Frankland. l/o Medical Dept.; CJovt. AnulyaUs 
Laby., Singapore, S.S. 

Enright, K, l/o Fordwick, Va .; South Bethlehem, Pa., 
U.S.A. 

Fogetli, L., c/o Allen B. Wrisley tnot Winshiv) .Soap (Jo., 
Chicago, III., U.S.A. 

Fuller, H. C., l/o West Mcdlord; 90, William tStreot. 
Now York City. U.S.A. 

Green, G. F. Dudbridgo, l/o (tainsborough Road ; J^ea 
CJonst^rvancy Road, Hackney Wick, N.E. 

Heathcote, II. L., l/o St. Nieholaa Stre^et; Warwick 
Avenue, Earl«don, Coventry. 

Hunter, IVol. Matthew, l/o Rangoon; Cowaide, Settle, 
y orks. 


I cievena, KOgar ii., Seventh Street, Buffalo, 

1 N.V., U.S.A., Chemiat (Wood Products Co.). 

Deaths. 

Donald, .Thb.. OG, Auorley Park, Anerley, S.E. 

Littlewood, Dr. Jas. B., Chief Examiner in Chemistry, 
Patent Office, Washington, D.C., U.S.A. 

Lyte, F. Maxwell, 17, Mentone Mansions, Fiilham Road, 
TjOrKlon, S.W. March 4-. 


Patent List. 

N.U.—In tlieae Ilata. [A.l mcanH " Application for Patent,” and 
lC.».] " Complete Specification Accepted.” 

Where a Coiupleto Specification aocouipanies an Application, an 
aaterlak is alHxcri. The dates given are (1) in the case of AppUca* 
tions for Patents, the dates of Application, and (li) in the case of 
pompleie Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised ae accepted are open to 
inspection at the Patent Office immediately, and to opposition 
wltliln two months of the said dates. 


Hutchinson, I'a George, l/o Barnsley; Gasworks, Stock* 
I>ort. * j 

Lynne, Miss Mary S., l/o ritteburgb ; 236, Second Avenue, : 
Ni-w York City, U.S.A. 

MoKechnic, J{. D., l/o Glasgow ; Proiluetos Qninm'os do 
Hiiolva, Sociedad Auonyina, Huelva, S^aiiu. 

Maaurv, Fred. J,. .M. ; all communications to Lock Box ' 
144, Sharon. I’a., U.S.A. 

Moriaon, S. I... l/o New York ; o/o John Brett, «, Lendal, ! 

Yoik, England. ■ 

Mosbaugh, F. R., l/o Canada; e/o Ileald Extract Co., 
Lynchburg, Va., U.S..\. 

Oberliinder, Dr. Otto, l/o Victoria Bark ; 21, Portland i 
Crescent, Plyniouth Grove, Manohoator. : 

Reffer, Harry C. ; all noniiininicationa to c/o Pittalrargh i 
Reduction I'o,, East St. Loni.s, Ill., U.S.A. j 

■Queiroi, 1,. M. 111110 do; all communications to C'aixa ' 
266, Sao Paulo, Brazil. 

RusL^RoM.^R., I/O Deirae; 1315, Fourth Street, Pern, 

Saxe, Sigmund ; all comruunientions to 107. Manhattan 
Avenue, New York t'lty, U.S.A. 

Shields, Dr. John ; Journals to Minas de Rio Tinto 
Rrov. de Hwlva, Spam. ’ 

Shoflstall, A. S. r Journals to 307, Morris Street, Wood¬ 
bury, N.J., U.S.A. 

Short, Andrew; Journals t o 2.t, Simpson Street, Newcastle- 
on-Tyne. 

Singer, Ignatius, ]/o Horsforth; 3, rarkfiold Road, I 

Manmngham, Bradford. - 

Skowronski, a, I/o Perth Amboy ; e/o American Smelting I 
and Refining Co., Maurer, N.J., U.S.A. I 

Smith, Edgar B.. l/o Silvertown; Box 699, Svdnov, Cape I 
Breton, Canada. ' ^ ! 

Smith, R. W.; all oommunications to P.O. Box 86, i 
Knights, Transvaal. i 

Southeidon. F., l/o 66,* 49, West Grove Road, Exeter. ; 
Spayy C. H., l/o Philadelphia; Fernwood P.O., East l 
Lansdowno. Delaware Co.. Pa.. 178. A. I 


I.-PLANT, APPARATUS, AND MACHINERY. 

[A.] 3432. Passburg. Apparatus for drying pulverised, 
granular, and like material fa wicwo.* Feb. 12. 
„ 3443. Ix!C. Apparatus for boiling liquids. Feb. 12. 

,, 34.68. Mower and Bassett. Drying kilns. 6’eb. 12. 

,, 3642. Hoddinott. Centrifugal separators. Feb. 13. 

„ 3809. Clapliam and Clapham. S'ee under II. 

„ 3964. Adams and Cannon. Kilns. Feb. 17. 

„ 4246. Grossmann. Preventing corrosion of metallio 

vessels in the evaporation and storing of Imuids. 
Feb. 21. 

„ 4419. Ix'hmann. Drying substaiiees containing 

volatile matters. Feb. 23. 

,, 4473. Mills (Hendricks). Process of sejiarating 

materials vontaming an admixture of moisture.* 
Feb. 23. 

,, 4547. ^rtwright. Surface apparatus for con¬ 

densing, evaporating, or tho like. Feb. 24. 

I [C.S.] 4271 (1905). Binder. Centrifugal extractors. Fob. 28. 
„ 5663 (1906). Hinze. See under XVI. 

„ 6186 (1905). Mower. Treating fumes escaping 

fiom furnsoes for the recovery of valuable 
constituents. Feb. 21. 

„ 6916 (1906). Brown. Distilling and condeniiing 

apparatus. Feb. 21. 

„ 8814 (1906). Johnson (Matcham). Coolers for 

powdered or granular material. Feb. 28. 

„ 10,617 (1906). Budge-Whitworth, Ltd., Pugh and 

Heathcote. Method of asoertaining the tempera¬ 
ture of heated articles. Feb. 21. 

„ 10,876 (1906). Aktiebolaget Separator. Centrifugal 

separating apparatus. Fob. 28. 

„ 13,492 (1906). Brewtnall. Apparatus for cooUna 

a.nA h«t«4ann ITAVt 01 
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[C.S.] 17,457 (1905). Warren. Kotary kUna. Feb. 28. 

„ 19,209 (1005). Lake (Aktiebolaget Separator). 

Centrifugal separaton. Feb. 21. 

M 24»180 (1905). Rav. Kvaporating apparatus. 

Feb. 21. 

„ 25,871 (1905). Moaainger and PopMr. Drying 

process and apparatus therefor. Feb. 21. 


II.—FUEL. GAS, AND LIGHT. 


[A.] 20,445a (1905). Wcsselsky. Gas generator. Feb. 21. 

„ 3417. Schatz. Sec under XXIIl. 

„ 3450. British Tliomson-Houston (Jo., LUl. (Gen. 

Elootric O.). Filaments for incandescent electric 
lamps. Fob. 12. 

„ 3509. Iseki. Filament for mcandescout lamps.* 

Feb. 13. 

„ 3670. Winand. Elimination of carbon dioxide 

from the combustion products of internal com¬ 
bustion engines, [(ier. Appl., Feb. 18, 1906]* 
Feb. 13. 

„ 3037. Seymour. Coke ovens. Feb. 14. 

„ 3084. Just, Hanaman, T^mdosl^orger, Salzmann, 

and Veroin. Elektricitets A.-O. Manufacture 
of incandescing bodies for electric incandescent 
lamps. Feb. 14. 

„ 3696. Forlxm. Proparation of calcium carbide. 

Feb. 14. 

M 3730. Parker. Manufacture of coal gas and 
apparatus therefor. Feb. 1,5. 

„ 3809. Claphain and Clapham. Apparatus for 

extracling tarrv or like substances from gases. 
Feb. 10. 

„ 3810. J^ynde. Apparatus for generating gas. Feb. 10. 

„ 3870. Pistorius. Manufacture of lighting gas and 

dense coke from l oal dust.* Fob. 16. 


3998. Prout. Manufacture of peat fuel. Feb. 17. 

4077. Muller. Power gas producers. * Feb. 19. 

4081. Just, Hanaman, ].,andcsbergor, Salzmann, 
and Verein. Elektrieitats A.-O. Manufacture 
of incandescing bodies for electric incandescent 
lamps. Fob. 19. 

4119. Ingrey, Bartlett and Maclure. Production 
of acetylene. Fob. 19. 


[C.S. 


4230. Holmes, Holmes and Cameron. Apparatus 
for extracting tar from illuminating gas. * Feb. 20. 

.] 24,242 (1904). Arzt and Baron. Gas for illuminat- 
ing and heating purposes. Feb. 21. 

27.397 (1904). Central Torfkohlen Ges. Manu¬ 
facture of peat fuel. Feb. 28. 

4917 (1905). Whitfield. Suction gas producer 
plant. Fob. 21. 

4921 (1905). Buchanan. Gas furnaces for charcoal 
and like kilns. Feb. 28. 


11,949 (1905). Just, Hanaman, and Verein. Elek- 
tricitats A.-G. Manufacture of filaments for 
electric incandescent lamps. Feb. 21. 

21,447 (1006). Wofidall and Duokham. Vertical 
retorts for the destructive distillation of coal. 
Feb. 28. 


IV.—C01X)URING MATTERS AND DYESTUFFS. 

[A.] 3449. Arnold, Fox, Soott and Boborts. Manufao* 
ture of nitro oom|X)und8. Feb. 12. 

M 3500. Hirsohberger, Hoffa, and Levinstein, Ltd. 
New colouring matter and the production thereof. 
Feb. 13. 

,. 4097. Hansford (Cassella und Co.}. New sulphur 

colours and process for making same. Feb. 19. 
[C.K.] 6449 (1906). Chem. Fabr. vorm. Weiler-ter-Meer. 
Manufacture of a yellow sulphur dye. 21. 

„ 11,066 (1905). JVteyenherg, Allpoas, and Clayton 

Aniline CJo., Ltd. Manufacture of sulphur 
colouring matters. Fob. 28. 

13,804 (1906). Hansford (Oaasolla und Co.). Manu* 
fac'ture of polyazo colours. Feb. 21. 


V.—PKEPAHING. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 

AND FIBRES. 

[A.] 3549. Lake (Linkmeyor). Manufacture of arti¬ 
ficial silk.* Feb. 13. 

„ 3666. Linkiiu^yor. Recovery of oxide of copper in 

the manufacture of artificial silk. [Belg. ApT^.* 
April p, 1906.]* Feb. 13. 

,, 3709. Kay and McGregor. Printing textile fabrios. 

Feb. 16. 

„ 4073. Meistcr, Lucius und Briining. Manufacture 

of ketone sulpho.xvlate8. [(jler. Appl., Sept, 30. 
1906.]* Feb. 19.* 

,, 4121. Kcffel and Mcinol. Manufacture of a water¬ 

proof washable material of velvety appearonoe.* 

,, 4461. Innes-Baillie. Process of degumming ramie 

and other grosses or fibres. Fob. 23. 

„ 4669. Fcder. Manufacture of moisture - proof 

fabrics.* Feb. 24. 

„ 459.5. Zurcher. Method for painting fabrics,* 

Feb. 24. 

4597. Lilionfeld. Produoii^ glossv or silky effects 
on fabri(;s or other matorials. Feb. 24. 

[C.S.J 4211 (1905). Burdick. Colouring or decorating 
fabrics, pa{)er, or other matorials. Feb. 28. 

,. 4644 (1905). Lcmairo and Lcmaire. Utilisation of 

wasti3 fibres in the manufacture of linen thread, 
Feb. 28. 

„ 7231 (1906). Riep and Hauer. Manufacture of a 

wool lubricant soluble in and readily washed out 
by water. Feb. 28. 

„ 15,532 (1905). Venter. Apparatus for dyeing, 

mordanting, or bleaching loose materials, spun 
threads, oops, knitted got^s and the like. Feb. 28. 

„ 21,937 (1005). Lake (LoontieS). Dyeing vats. 
Feb. 28. 


! VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

LC.S.J 4211 (1906). Burdick. See under V. 

„ 13,507 (1905). Wood. Wt^apec printing 

mochittoa. Feb. 28. It 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 3892. Thompeon (Soc. d'Eolairage et de Oiauffago 
par lea proo4de« A. Guy). Apparatus for the 
vaporisation of petrol and other oils for the pro¬ 
duction of carburetted air.* Feb. 16. 

„ 4427. Coulion. Prooea, of Mlidifyingtar.* Feb. 23. 


VIL—ACIDS, ALKALIS, AND SALTS. 

[A.] 3636. Ponthua. Manulacture of a double acetate 
of oopper and lime. [Fr. Appl., Aug. 31,1905.]* 
Feb. 13. 

„ 3683. Moaeioki. See under XI. 

„ 3680. Det Norake Aktieaelakab f, Elektrokemisk 

Ind., and Halvoraen. Production of eonoen- 
traM nitric and auiphuiio aoida from nitro- 
BuJphonio a«id and uitrona aulpbario aoid. [Apid. 
in Norway, Feb. 16, 1906.]* «b. 14. 
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[A.j 3005. Applogarth and Qiiain. Production of ozone. 
Feb. IB. 

i» 3994. fvance and Klworthy. Itecovery of sul* 
pliurouh aoi<l and carbonic acid in the’treatment 
of autpburoua ores or compounds or sulphates, 
and method of producing nitrogen. fFr. Appl., 
Feb. IH, 1905.1* Feb. 17. 

M 4003. Krell. Tubes for ct)neentratmg acid.* 
Fob. 19. * 

4199. Brunet. ,S',c uniUr XIHA. 

„ 4219. Johnson (llailisehe Anilin und .Soda Fabrik) 

Pro<luelion of nitrites.* Feb. 20. 

4-409. Lance and Elworthy. Bynthetie production 
of aninionia. cyanogen, and nitrogen compounds 
generally. [Fr. Appl., Feb. 22. 1905. |* Feb. 22. 

„ 41502. Clemm. Manufacture ol alkali thiosulphate 

and alumina from alkali sulphate and bauxite or 
similar aluminiferous material. Feb. 23. 

[C.K.] 2403 (1905). Piva. Process for treating leucite 
and substances containing the same. Feb. 21. 

„ 20,435 (190.5). ,Soc. I’Air Liqiiide. Liipiefying 

atmospheric air in several portions differing in 
composition. Feb. 21. 

viiL—(;; las.s, po'iteky, and rna.mel.s. 

[A.] 4399. Thame and Cornell. Process for treating 
china clay. Feb. 22. 

IX.—BUlLDINd MATKHIALS, CLAYS. .MORTARS 
A.\l) CEMENTS. 

[A.] .3055. .lerocli, and lleulsche Ferrit-Cement lies. 
Manufacture of cement. I Her. Appl., .Sent 2H 
1905.1* Feb. 14. 11 ■ t 

II 3i55. .lacobs. Production of a preservative for 
woml, niet»l and (he like.* Feb. 15. 

.3897. Zimmernmnn. Manufacture of art-iliciul 
wiMid. Eeb. 10. 

4480. .Salomon. Production of weather-proof and 
non-mflaiiiiiiablc timljcr.* Feb. 2.3. I 

„ 450.3. Johnson (Koepp und Co.). Mamifai-ture of ! 

stucco. Feb. 23. j 


t0.S.l 3619 (1905). CotloaeuB. See toirfer IX. 

I, 6290 (1905). Wagner. Alloy. Feb. 21. 

1.3,141 (1905). Hoffmann. Manufacture of a 
substance for improving steel. Feb, 28. 

14,329 (1905.) Colloseus. Apparatus for pul¬ 
verising blast furnace slag. Feb. 28. 

„ 21,839 (1905). .Saunders, and S. 0. S. Svnd., Ltd. 

I Separation of metals from their ores.' Fob. 28. 

i „ 23,592 (1905). Henning. Manufacture of foundry 

pig iron. Feb. 28. 

j 20.20,3 (1905). Frodingham Iron and Steel Co. 

Ltd,, and Mannaberg. Blast furnaces. Feb. 28. 


XL-ELECTRO-CHEMISTRY AND ELECTRO- 
•METALLURGY, 

[A.J ,34.W. British Thomson-Hoiiston Co., Ltd. (General 
Electric Co.). Magnetic material for electrical 
purposes. Fob. 12. 

>. 3583. Moscicki. Apparatus for producing nitric 

oxides by clortricitv.* Feb. !3. 

t, 3990. McCarty. PrcxiesH for dceoniposinx water 
by ejpctrolysis, Fob. 17. 

t. 433*7. bingham. Electric furnaces. Feb. 22. 

» 4330. IJinghain. Electric furnaces. Feb. 22. 

M 4405. Wf!iU. Apparatus for electroplating. Feb. 22 . 

*» i^<^lpbm. Electrolytic deposition of oopiK^r. 

rcb. 24. ^ 

[C.S.] 778 (1005). Bloxaiii (Polzcniiisx). Manufacture of 
accumulator plates, Feb. 28. 

„ 5984 (1905). Price, Cox and Marsball. Electric fur¬ 

naces and eleetrodes for use therein. Feb. 21. 

,. (1905). Pottiuiff. Electroplating apparatus. 

r(!b, 28. 

” Secondary batUiries. Feb. 

„ 13,089 (1905). Gardner (ThoresoiiandTharaldson). 

Deviat mg or drawing out electric arcs or discharges 
applicable to apparatus for the treatment of 
gases. Feb. 28. 


[C..S.] 3017 (1905). Colliiseiis. Manufacture of cement 
from furnace slag. Feb. 28. 

>, 14,329 (1905). Colloseus. .S'cc uiukr X. 


X.-ME3’AJ.LITRGY. 

[A.j 3528. Day. Process and apiiaratus fur smelting 
ores and converting mattes.* Feb. 1.3. 

„ 3575. Mills (Beigle). Exlractioii of gold, platiniiiii. 

Sliver, nickel. co)ipcr and other metals. Fcii, 1.3. 

„ 3743. Woods ami iSchiiiiilt. Rci-overy and separa¬ 

tion of rofu.se metals and machinery therefor 
Feb. 15. 

„ 3901. BrinUm. Process of treating manganese 

steel.* Feb. 10. o e 

3906. Sfeinhart and Vogel. Treatnienl of tin ores. 
Feb. 16. 

„ 3978. Clook. Melallurgical processes. Feb. 17. 

„ 4008. Isherwood. Extraction of zinc from zinc 

ores. Fob. 17. 

[C.h.j 25,116 (1904) Moore. Ajiparatiis for separatmg 
particles of gold and other metals from the 
gangiie with which they arc associated. Fob. 28. 

„ 2632 (1906). Rumbold, Patcliin and Hughes. 

Iteatment of complex sulphide and oxidised 
on-R for the recovery of zinc, nickel, cobalt, and 
manganese oxides, and of copper, arsi'nic, load 
bismuth, cadmium and tin. Feb. 21. 

26^ (1905). Gutensohn, Extraction of metals 
from ores and waste material. Feb. 21. 


XII.-FA3TY GILS. FATS. W'AXES, AND .SOAPS. 


iveson and Wilson. tWing 
fatty substances or the like? 


[A.] 3.521, Middleton, 
melted fats o 
Feb. 13. 

„ 4116. Wallbaum. Prejiaration of easily and 

durably eiiudsifiablc fatty substances.* FYh. 19. 

” I’fooeSB for purifying tallows. 

., 4462. Inuos-Baillie. Maniifacturo of soap. Feb. 23 . 

» 4481. Lanza and Lanza. Process and apparatus 

for extracting olein and stoarino from fatty acids 
[Ital. Appl., Feb, 23, 1(8)5.]* Feb. 23. 

[C'.S.J 3602 (1906). James (Roth). Apparatus forthe rapid 
cooling of fluid soaps. Fob. 28. 

o 12,784^ (1906). Perez y Garcia. Apparatus for 

heating oils and fats. Fob. 21. 


XIII.—PIGMENTS, PAINl'S ; RESINS, VARNISHES; 
INDIA-RUBBER, Etc. 

(.4.)—PioMENTS, Paints. 

I [A.] 3446. Lance and de Joannts. Manufacture of 
paint material. [Fr. Appl,, Feb. 16, lOOn.]* 
Feb. 12* 

4199. Brunet. Obtaining litfaopone from complex 
1 ores and other substances.* Feb. 20. 

I „ 4533. Leishmon. Waterproofing composition 
I applioaWe M a vehicle for pigments.* S%b. 24. 
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[C.8.] 12,998 (1906). Van der Schuijt, Kuntee and Over¬ 
man. Prooces for preparing white paint. 
Peb. 21. 

„ 16,787 (1005). Rucb. Manufacture of paints, 

varnishes and the like. Feb. 21. 

(jB.)—I lnsiNs, Vabkishks. 

[A.] 3563. Soesor. Manufacture of coverings for 
floors, walls, ceilings and the like.* Feb. 13. 

„ 3788. Bnringer. Process for rendering manilos 

copal, sandarach and like resinous siibstaiiees 
insoluble in oil. [tier. Appl., Feb. 25, 1905.]* 
Feb. 16. 

tC.S.] 10,787 (1906). Ruch. See under XIIIA. 

(C'.)—India-Rubbbii. 

[A.] 3410. Hood. Method and ma^ihine for purifying 
crude and reclaimed ruliber and the like • 
Feb. 12. 

„ 3889. Oratz. Preparation of rubla*r for vulcanisa¬ 

tion.* Feb. 1(1. 

„ 4002. Penther. Proecss and apparatus for sepa¬ 

rating caoutchouc from fibrous materials.* 
Fob. 17. 

„ 4307. iSixineor and von Komocki. Treatment of 

india rubber. Feb. 21. 

XIV.—TANNINO, T-KATHEH. (ll.UE, SIZE, Etc. 

[A.] 34,50. Arnold. Fox, .Scott and Roberts. Manu¬ 
facture of a colloidal material. Feb. 12. 

„ 351(1. Oakes. Process of treating hides. | LI S 

Appl., March 31, 1905.J* Feb. 13. 

., 4122. Ohr and .Seblegel. Alcthod of protecting 

gelatin from the influence of moisture and heat • 
fi’eb. 19. 

„ 4561. Jeiisin, dompositioiifoi preserving leather. * 

Feb. 24. 

„ 4570. .SadikolT. Manufacture of glue.* Feb. 24. 

[C.8.] 21,443 (1905). Sehowalter. Preparation for pre¬ 
serving and waterproofing leather. Feb. 21. 

XV.— M ABJURES, Etc. 

[A.] 3344. Harpor. Sec under XVIIIB. 

[C.S.| 10,023 (1905). Van Haeften. Apiiaratus for tr.'at- 
mg peat, particularly for making manures 
Feb. 21. 

XVI.—SUGAR, STARCH, GUM, Etc’. 

[C.S.] 6603 (1906). Hinze. Apparatus for lixiviating and 
washing sugar and other substances. Feb. 28. 

XVU.—BREWING, WINES, SPIRITS, Etc. 


xvm.— FOODS; SANITATION. WATER 
PURIFICATION: AND DISINFECTANTS. 

(A.)—Foods. 

[A.] 39.38. Loring. Fixation or addition of nitrogen to 
alimentary substances. Fob. 17. 

„ 4.365. Makin. Preparation of foods from veast. 

Feb. 22. 

„ 4403. Ristjerg. .Monufactiire of butter in centri¬ 

fugal apparatus.* Feb. 22. 

[0.8.] 4351 (1905). Hatmaker. Preservation of animal 
tissues. Feb. 21. 

„ 12,112 (1905). Hudson. Manufacture of flour and 

apparatus therefor. Feb. 28. 

„ 12,956 (liKin). Abel (Aet.-Ges. f. Anilinfabr.). 

Manufacture of silk fibroin peptone. Feb. 21. 

(B.)—Sanitation ; Water PuHitTOATtoN. 

[A.] 3444. Harper. Economic disposal of efiluent from 
septic (auks for soil fertilisation.* Feb. 12. 

„ 4537. BroadlKint and Broadb(*nt. Means for 

treating trade effluents. Feb. 24. 

[C.S.] 7.521 (1905). Brodie. Treatment of the clinker 
from fefiise destructor furnaces. Fob. 21. 

„ 12,797 (IIH15). Ramsden. Sludge separating 

tanks for sewage and like liquids. Feb. 28. 

„ 24,435 (1903). Kruger. Water purifying apparatus. 


XIX.—PAPER, PASTEBOARD, Ett. 

[A.] 4304. Dobler. Apparatus for impregnating paper 
and card in a paper making machine during its 
maniifaeliire. * Fei,. 21. 

,. 4541. Sangiiinetti. Oscillating' cylindrical pulp 

strainers. Feb. 24. 

„ 4577. Annison and Oliver. Se- under XXll, 

[C.iS.] 4211 (1905). Burdick. See under V. 

,, 576(> (HK)5). Topham. Apparatus for filtering or 

pumping and regulating the How of solutions of 
cellulose and the like. Feb. 28. 

„ 10,880 (1905). Boult (Moritz and Moritz). Paper 

making apparatus. Feb. 21. 

,, 14,385 (1905). Gagedois. Production of white 

pulps from natural vegetable matter or from 
coloured or dyed waste material for use in paper 
making. Feb. 21. 

„ 1182 (1906). Soc. Fran^. do la Viscose. Cellulose 

jiroduct and process of manufacturing same. 

XX.-FIfE CHEMICAI,S, ADKALOIDS, 
ESSENTIAL OIDS, AND EXTRACTS. 


[A.] .3786. Reul and Grand. Preparation of yeast 
Feb. 15. 

3886. Reid, Le May, Christian and Adlam. Proceas 
of treating stout, beer, cider and other fermented 
liquids. Feb. 16. 

„ 4274. Whitehouse and Boetlestone. Alcohol sepa¬ 

ration process. Feb. 21. 

„ 4662. Hellwig. Preparing and filtering beer wash. 

Fob. 24. 

[C.8.] 6846 (1905). FrSnkel. Production of pure diastase. 


13,834 (1906). Qothard. Treatment of ycai 
render it suitable for commercial pun 
Feb. 28. ‘ ‘ 


), 21,754 (1906). iSchrottky. Manufacture from 

grain of a material for use in brewing and for 
other purposes. Feb. 21. 


I A.] .3367. Ewan and Young. Manufacture of guani¬ 
dine salts. Feb. 12. 

„ 4029. iSeipermann and Fairweather. Manufacture 

of saeeharin. Fob. 19. 

„ 4060. Seipermaun and Fairweather. Manufacture 

of saccharin and its salts. Feb. 19. 

[C.S.] 2304 (1905). Oberlander. and Alliance Chomioal 
Co. Manufacture of o-toluenesulphochloride. 
Feb. 21. 

„ 11,058 (1905). ,Sommer. Preduetion of anhy¬ 

drides of organic acids. Feb. 21. 

„ 12,843 (1905). Cooper (Bayer und Co.). Manufoo- 

ture of new esters of aminoalcohols, and of 
Salta thereof. Feb. 28. 

„ 16,723 (1906). Ellis (Chem. Fabr. von Heyden, 

A.-Q.). Manufacture of guaiaool sulphonic acids 
and of salts thereof. Feb. 21. 
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[A.j 3005. Applogarth and Qiiain. Production of ozone. 
Feb. IB. 

i» 3994. fvance and Klworthy. Itecovery of sul* 
pliurouh aoi<l and carbonic acid in the’treatment 
of autpburoua ores or compounds or sulphates, 
and method of producing nitrogen. fFr. Appl., 
Feb. IH, 1905.1* Feb. 17. 

M 4003. Krell. Tubes for ct)neentratmg acid.* 
Fob. 19. * 

4199. Brunet. ,S',c uniUr XIHA. 

„ 4219. Johnson (llailisehe Anilin und .Soda Fabrik) 

Pro<luelion of nitrites.* Feb. 20. 

4-409. Lance and Elworthy. Bynthetie production 
of aninionia. cyanogen, and nitrogen compounds 
generally. [Fr. Appl., Feb. 22. 1905. |* Feb. 22. 

„ 41502. Clemm. Manufacture ol alkali thiosulphate 

and alumina from alkali sulphate and bauxite or 
similar aluminiferous material. Feb. 23. 

[C.K.] 2403 (1905). Piva. Process for treating leucite 
and substances containing the same. Feb. 21. 

„ 20,435 (190.5). ,Soc. I’Air Liqiiide. Liipiefying 

atmospheric air in several portions differing in 
composition. Feb. 21. 

viiL—(;; las.s, po'iteky, and rna.mel.s. 

[A.] 4399. Thame and Cornell. Process for treating 
china clay. Feb. 22. 

IX.—BUlLDINd MATKHIALS, CLAYS. .MORTARS 
A.\l) CEMENTS. 

[A.] .3055. .lerocli, and lleulsche Ferrit-Cement lies. 
Manufacture of cement. I Her. Appl., .Sent 2H 
1905.1* Feb. 14. 11 ■ t 

II 3i55. .lacobs. Production of a preservative for 
woml, niet»l and (he like.* Feb. 15. 

.3897. Zimmernmnn. Manufacture of art-iliciul 
wiMid. Eeb. 10. 

4480. .Salomon. Production of weather-proof and 
non-mflaiiiiiiablc timljcr.* Feb. 2.3. I 

„ 450.3. Johnson (Koepp und Co.). Mamifai-ture of ! 

stucco. Feb. 23. j 


t0.S.l 3619 (1905). CotloaeuB. See toirfer IX. 

I, 6290 (1905). Wagner. Alloy. Feb. 21. 

1.3,141 (1905). Hoffmann. Manufacture of a 
substance for improving steel. Feb, 28. 

14,329 (1905.) Colloseus. Apparatus for pul¬ 
verising blast furnace slag. Feb. 28. 

„ 21,839 (1905). .Saunders, and S. 0. S. Svnd., Ltd. 

I Separation of metals from their ores.' Fob. 28. 

i „ 23,592 (1905). Henning. Manufacture of foundry 

pig iron. Feb. 28. 

j 20.20,3 (1905). Frodingham Iron and Steel Co. 

Ltd,, and Mannaberg. Blast furnaces. Feb. 28. 


XL-ELECTRO-CHEMISTRY AND ELECTRO- 
•METALLURGY, 

[A.J ,34.W. British Thomson-Hoiiston Co., Ltd. (General 
Electric Co.). Magnetic material for electrical 
purposes. Fob. 12. 

>. 3583. Moscicki. Apparatus for producing nitric 

oxides by clortricitv.* Feb. !3. 

t, 3990. McCarty. PrcxiesH for dceoniposinx water 
by ejpctrolysis, Fob. 17. 

t. 433*7. bingham. Electric furnaces. Feb. 22. 

» 4330. IJinghain. Electric furnaces. Feb. 22. 

M 4405. Wf!iU. Apparatus for electroplating. Feb. 22 . 

*» i^<^lpbm. Electrolytic deposition of oopiK^r. 

rcb. 24. ^ 

[C.S.] 778 (1005). Bloxaiii (Polzcniiisx). Manufacture of 
accumulator plates, Feb. 28. 

„ 5984 (1905). Price, Cox and Marsball. Electric fur¬ 

naces and eleetrodes for use therein. Feb. 21. 

,. (1905). Pottiuiff. Electroplating apparatus. 

r(!b, 28. 

” Secondary batUiries. Feb. 

„ 13,089 (1905). Gardner (ThoresoiiandTharaldson). 

Deviat mg or drawing out electric arcs or discharges 
applicable to apparatus for the treatment of 
gases. Feb. 28. 


[C..S.] 3017 (1905). Colliiseiis. Manufacture of cement 
from furnace slag. Feb. 28. 

>, 14,329 (1905). Colloseus. .S'cc uiukr X. 


X.-ME3’AJ.LITRGY. 

[A.j 3528. Day. Process and apiiaratus fur smelting 
ores and converting mattes.* Feb. 1.3. 

„ 3575. Mills (Beigle). Exlractioii of gold, platiniiiii. 

Sliver, nickel. co)ipcr and other metals. Fcii, 1.3. 

„ 3743. Woods ami iSchiiiiilt. Rci-overy and separa¬ 

tion of rofu.se metals and machinery therefor 
Feb. 15. 

„ 3901. BrinUm. Process of treating manganese 

steel.* Feb. 10. o e 

3906. Sfeinhart and Vogel. Treatnienl of tin ores. 
Feb. 16. 

„ 3978. Clook. Melallurgical processes. Feb. 17. 

„ 4008. Isherwood. Extraction of zinc from zinc 

ores. Fob. 17. 

[C.h.j 25,116 (1904) Moore. Ajiparatiis for separatmg 
particles of gold and other metals from the 
gangiie with which they arc associated. Fob. 28. 

„ 2632 (1906). Rumbold, Patcliin and Hughes. 

Iteatment of complex sulphide and oxidised 
on-R for the recovery of zinc, nickel, cobalt, and 
manganese oxides, and of copper, arsi'nic, load 
bismuth, cadmium and tin. Feb. 21. 

26^ (1905). Gutensohn, Extraction of metals 
from ores and waste material. Feb. 21. 


XII.-FA3TY GILS. FATS. W'AXES, AND .SOAPS. 


iveson and Wilson. tWing 
fatty substances or the like? 


[A.] 3.521, Middleton, 
melted fats o 
Feb. 13. 

„ 4116. Wallbaum. Prejiaration of easily and 

durably eiiudsifiablc fatty substances.* FYh. 19. 

” I’fooeSB for purifying tallows. 

., 4462. Inuos-Baillie. Maniifacturo of soap. Feb. 23 . 

» 4481. Lanza and Lanza. Process and apparatus 

for extracting olein and stoarino from fatty acids 
[Ital. Appl., Feb, 23, 1(8)5.]* Feb. 23. 

[C'.S.J 3602 (1906). James (Roth). Apparatus forthe rapid 
cooling of fluid soaps. Fob. 28. 

o 12,784^ (1906). Perez y Garcia. Apparatus for 

heating oils and fats. Fob. 21. 


XIII.—PIGMENTS, PAINl'S ; RESINS, VARNISHES; 
INDIA-RUBBER, Etc. 

(.4.)—PioMENTS, Paints. 

I [A.] 3446. Lance and de Joannts. Manufacture of 
paint material. [Fr. Appl,, Feb. 16, lOOn.]* 
Feb. 12* 

4199. Brunet. Obtaining litfaopone from complex 
1 ores and other substances.* Feb. 20. 

I „ 4533. Leishmon. Waterproofing composition 
I applioaWe M a vehicle for pigments.* S%b. 24. 
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EXTRAORISKiJay GENERAL MEETING OF THE 
SOCIETY. 

Notice i« hereby given that an Extrawdinaiy General 
Meeting of the Society will be held at A80 o'oloohr pre* 
oUelyVin the afternoon of Tuesday, the twenty-seventh 
day of March, 1906, at the House of the Booiety of Arts, 
John Street, Adelphi, W.C., by kind permltiion of the 
Ooonoil of that Society, with the objeet oI ipnsidenng 
and adopting the resolution mentioned in the Requisition 
hsreiiiJhs set forth:— 

“ To TBi PhUWhUT AND COUNCU, OF THB^ 
SOOIITF OF CbBMICAI. iNDDSTIiy.” 


! Donald, Jas., 96, Anerley Park, Anerley, S.E. 

I Littlewood, Dr. .Tes. B.. Chief Examinej' in Clu>mtotry, 
Patent O^oe, Washington, D.C., U.8.A. 

Lyte, F. Moiwell, 17, Mentone Mansions, Fuiliam Road, 
London, S.W. March 4. 


Nottingham Section. 


Wii* the undersigned Members of the Society of ChemioaJ 
Isdosteye hereby requeat thnt, in Acoordauoo with b^e^Lsw 
40» you will oonyene an Extraordinary General Meeting 
<if tn© Booiety with the objeot of ooiundoring, and if 
approved by the said Extraordinary Meeting, of adopting 
the following resolution (that is to say):— 

ExtotUTiON. 

“ That It is desirable that the Booiety of Chemical 
Industry as now existing should be incorporated under 
and subject to the grant of a Royal Charter and that 
th© Council be and hereby is authorised to take all 
necessary steps to procure tho grant of a Royal Charter 
of Incorporation.** 

Dated this twenty-second day of December, 1906. 

Here follow signatures of the following:— 


George Betlby. 

V. G. Bloede. 

Jos. H. Bowman. 
Eugene A. Byrnes. 
Eustace Carey. 

Prof. Frank Clowes. 
Frederick P. Dewey. 

Dr. Edward Divers. 

Dr. A. B. L. Dohme. 
Thos. Fairley. 

Dr. yVed. W. Frerlohs. 
Oscar Quttmann. 
Samuel Hall. 

Jas. Otis Handy. 

Dr. B. J. Harrington. 
Dr. Edward Hart. 

Otto Uebner. 

E. Grant Hooper. 

David Howarci. 

H. Aug. Hunicke. 

0. C. Hutchinson. 

Prof. Edward 11. Keiser. 
Prof. W. R. Lang. 

Ivan Levinstein. 

Arthur H. Ling. 
Anthony MoGill. 
Edward Mallinckrodt. 

H. H. Martin. 

Prof. B. Meldola. 

Dr. Budolph Messel. 

Dr. W. Lash MiUer. 

Dr. Ludwig Mond. 


Henry de Moscnlhal. 
l*rof. Chas. E. Munroe. 
Jas. P. Murray. 

Kobi.rt W. Keff. 

A. L. Norton. 

1). H. T Peploc. 

Dr. W. H. Perkin. 

Dr. Frederick B. Power. 
Sir William Ramsay. 

Sir Bovorton Redwood. 
Walter F. Reid. 
President Ira Remsen. 
Sir Henry E. Roscoe. 
George 1). Rosengarten. 
Dr. Samuel P. Sutler. 
Alfred Gordon Salamon. 
Dr. Karl F. Stahl 
H. E. Stuart. 

Sir Joseph W. Swan. 

H. P. Talbot. 

M, J. Taylor. 

E. C. Thompson. 

Dr. T. E. lliorpe. 

Prof. W. A. Tilden. 
Thos. Tyrer. 

John H. Dsmar. 

W. H. Van WinckeL 
8. S. Voorhoes. 

Dr. W. H. Walker. 

U. A. Wallace. 

Charles Wightman. 

Dr. H. W. Wiley. 


Meeting held tii I'ierhy on Wednesday, Janmry '24th, 1906. 


MR. J. M. C. TATON IN THK ClUni. 


NOTES ON FOAMING GLUE. 

BY H. J. WATSON. • 

The paper on this subject by Trotmau and Uaokford at 
tlu“, last meetmg of this Section having given rise to some 
inteiTsting discussion, it was thought that some luites, 
tho results of (»mo oxix'rimeutH, performed <iuite inde- 
IKJiideiitly ami without knowledge of their work, would 
prove an interesting adjunct to their paper. 

Tlie evils of foaming glues ai*e well known to those con- 
nwtoel with tho trade, ior, although a glue may in ©very 
other re8|)ect bo o.xccllont, it will bo immediat^y con* 
dciimcd for many purjioses if it foams. Ainbn^ the 
various causes to which ftiaming in gluo is attributed art» 
the followmg:-“(!) 'J'ho pn-seiiijo of tree alkali or alkaline 
earth ; (2) Free acidity; (3) Tho addition of imo com¬ 
pounds ; (4) I*rolongcd heating eithw in o|^n tmns or 
under pressure ; (o) tho presence of mucin pointed out by 
Kidcai. It was with the object of tlirowing further light 
on the. cause of foaming that a series Jf ©xperiinonts were 
coinmenced. A difticuTty cxiieiienced at the out^t was 
the absen(!o of a reliable comparative test, by which the 
amount of foam produced by a glue could o© nioasured 
with any degree of accuracy. 

Tho following is the metfaSod usually described in text 
books:—“ A 10 to 20 per cent, solution of glne is stirred 
with on egg-beater or glass rod for a few secomls; the 
height of the foam is meaHured in inches,” No test 
co^d be more vaguely described, and more uselws. 
This being so, tb© method communicated to the discuwiou 
on Trotnian and Hockford’s paper was devised (see this J., 
Feb. 16* pages 108—9), and has boon used in tho 
experiments described in these notes. 

(1) Th« effttt of }rte affro/i.—For this exTOrimeut a 
sam^e of ^tish-niade bon© gluo was used. Wnen broken 
up, two (iUAtttitiw of 6 grins, each wer© weighed out; to 
on© 5 c.o. and to the other 10 c.c. of N/6 sodium hydroxide 
solution were added, and both were then subjected to the 
foam test with tbo following result 

Taul£ I. 


SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. ROME. 1906. 

The Sixth International Congit^ of Applied-C^emist^ 
will be held in Rome, commencing on April 25th, 190o. 

The attention of Memboni ia drawn to the Notice 
which aooompanied the February 16th issue of the «lourual 

Tho General Secretary will be obliged if tbua© members, 
who have made arrangements dirheUy with the CongrtMn 
Oouimitteo in Hom(% will forward their names to tho 
Sooiety, in order that arrangements may bo made for a 
^odquarten in Rome and^ lor combined trammelling. It 
would also b© of service if they would indicate their 
ooatomplated date of departure and proposed route, and 
also whether they have a preference hur any portioulsr 
hfftel ift tb mr vft 


, C.C. of I . . * 

* Weight of sodium ‘ Made up: c.c. to top ' c.c. to top' c.o. 

I gluet^en-. hydroxide to cc. of foam, ’of lolutioA.'foam. 
{ in gnns. added. I 


5 

5 

S 


i It does nut appear from tlie result of this experiment 
I that the presence of free alkali matorially increases the 
I amount ot foam, the amount proseut being oonsidera)^ 
more t han would be found in an ordinary sample of glue, 
but it is be^ed that it would tend to produce foam hk 
hwo ways if present in the material from which the glue 
wna mm, or if added in the course of extrootion-. Fi«rt, 
it woM oombin© with any grease to 4' 



; fto 

78 

46 

26 

6 

1 so 

78 

46 i 

88 

10 

1 to 

: 1 

80 

46 

85 


ii 
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•econdiv, it would MHist in the formation of gelatone, tlie 
oj which is dealt with later on. 

(2) i’Ac effect of free acidity .—Uaing the same iwiraplo of 
gw to test the onecd of free acid in glue, the reaults, which 
will be given in Table II., were obtained 


Tablk II. 


Weight of 
giue taken 
in arms. 

Hubutance 

added. 

o.c. to 
Made up, top of 
to o.c. 1 foam. 

o.c. to 

1 top of 
; solution. 

I 

c c. 
fo. 11 U. 

5 

' Bc.c.N/ftH,HO< 

60 

76 

45 

:io ' 

A 

10 o.c.N/ftH»H 04 

50 

90 

46 

46 ; 

A 

5 o.c. H,8<)a 
•76% HO;,. 

60 

SO 

46 

41 


Am in the OANe of free tilkalt. the acidity Ih liigher than 
would be expected in an ordinary Hainple of ghi(% mo that 
free acidity can hardly be (^onuidered an tending to jiroduce 
foaming in glue. It liaM U^n found. h<»wever, hk will bo 
seen from the following exporinxmtH, that MiiiphiirouH acid, 
HometimeM used. aH a proMorvativo and bleac^hing agent, 
doea, as one would ox]MKd. tend t4> increaHe the ioam, 
though not considerably. Four Hample cakes of glue wore 
obtained a« followK:—(1) IWeached with MulphurouM ueitl 
(boric acid prcwiit); (2) Unbleached (boric acid present ); 

(3) BleaxjUed (boric acid absent); (4) Without bleachmg 
or boric acid. 5 gnus. <»f each subjoeU'il to the fuarn test 
gave the following results ; — 

Tablk III. 


under heat in the proceM of manulcuoture only tends to 
produce foaming glue, and the maDufacttirer who succeeds 
m reducing the period under heat to the shortest possible 
will, in all probability, produce the least foaming glue. It 
would be a rather dimcnlt problem to manufacture glue 
without heat, but I am convinced that by careful atten* 
tion and improved methods of manufacture the amount of 
foam in glue could be reduced to a raintmum. 

The next question to consider was, in what way does 
heat tenfl to bring abtmt foaming ? The only theory 
which seemH to suggest itself as a proliablc explanation is 
that, under the continued influence of heat, hydrolysis 
of the gelatin (first formed from the collagen of the 
mat<*ria) oiwrated upon) to gelatone must take place. 
Trotnian and Hackford have shown that, under the infiuonoo 
of heat, the nitrogen precipitated by zinc sulphate decreases, 
and what thev term js>ptonc. or gelatone, nitrogen 
increaKCK; ami it has b^n shown in this pa{>er that the 
foam alst> increases, so that it would appear reasonable to 
conclude that gelatone is the prinmpal foam-producing 
substance in glue. 

Gelatone not being obtainable, the analogous sulwiance, 
peptone, was used in hoiuo exjKTiments. 

Five urins. of dry iHqitorie, treated like a sample of glue 
in the foam U^st, gavi* so much foam that it was imixwslble 
to raeasimj it. 

KxptTimentM were then made by adding to glue varying 
quantities of dry \ieptoue and estimating the amount of 
foam ]iroduced with the following results:— 

Table IV. 

7'he effect of peptone. 


No. 


Weight of 
giuetaken 
in grnu. 


Mafic up j e c. to top j 
to f.r j of foam. I 


c.c. to top 
of solution. 


c.c. 

fuAin. 


] 

5 

60 

82 

46 

2 ' 

6 

60 

77 

46 

a 

6 

60 

80 

46 

4 

6 

' 50 

7fl 

45 


Weiglit of 
glue taken , 
in gm» { 


Peptone 

aaded Made up 
ill grnw. to c.c. 


!• r. to top 
of foam. 


c.p to 
tof) of 

BOiUtlOU. 


C.C. 

foam. 


r> 

5 

6 
5 


0-02 

60 

7K 

1 45 

1 n 

0-05 

60 

1 86 

I 46 

1 40 

0-10 

60 

‘ 911 ; 

46 

' 4M 

U-50 

60 

above 100 ! 

46 

ja>K)ve 


Boric acid apiiears t<i have little or no iiifhienec on Die I 
amount of foam produced. 

(3) The effect of zinc rumpoitndtt. —'/auv sulphate ap)>oars ! 
to lengthen the time required for the foam to tlie away. 

(4) The effect of /«'«/.--.'MX) e.c. of a 10 pfir cent, solution i 

of glue, 60 c.c. of which gave 28 c.c. of foam, was kept at a ^ 
temperature of 180'' F. for seven hours. At the end of the ; 
first hour 50 c.c. taken out gave 30 c.c. of foam: after three ' 
hours 33 c-c. of foam, and after seven hours 37 c.c. of foam. J 
A ^adual increase m the amount' of foam is produeed as the | 
period under heat is lengthened. 500 c.c. of a 10 j>or cent, 
solution of glue liaving a foam test of 22 c.c. was made. 
This was alfwi kept at a bmiiwrature of 180“ F. for seven ' 
hours with similar n^sults. After the first hour there were 
24 c.c. of foam, after the secoml 27 e.e. of foam, at the end ‘ 
of seven hour.s 32 c.c. of foam. i 

From thewi results it appears that heat must be a very 
important fotdor in producing foam, and further experi¬ 
ments eonfirm this. 

A sample of glu<'-si/(‘ was taken at a stage in the process 
of manuWture where the pi<riu<l under heat had only 
been short- A porti«m was ma<le into a 10 jht cent, solu- i 
tion. no preservative being presemt. 50 c.o. of this solution 
flubjectod to the foam test gave only 20 c.c. of foam which . 
rapidly died away. After further treatment with boric 
acid and bleaching 50 c.c. of a 10 per cent, solution gave 
26 c.c. of foam. The glue-size tlien underwent a further , 
period of heating for concentration, and, when a sample ’ 
was diluted to a iO per cent, solution, it registered as much ' 
as 46 0 . 0 . of foam. Other sample cakes of glue made from 

? :lue-size, taken at the early stage of the process of uianu- 
acture as in the last experiment, were then tested in 
the usual way; 5 grros., made up to 60 c.c., gave 20 c.c. of 
foam which soon disappeared. Sample cakes obtained 
from the final stage of the process t/«ited in the same way, 
gave 42 o.c. of foam. 

Heat, then, apfiears to be the all-important factor in 
producing foaming glue; the prolongation of the time 


Peptone and gelatone being analegous sulwtanees it 
ap])ears reasonable that gelatone would act in a similar 
manner to pepbme in pHsiucing foam. 

(5) 7'he preoence of Mucine.—U gelatones werf' the only 
foam-producing substame m gelatin or glue, one would 
exiM*!'! to lind a iiroiKirtioiial relation between the gelatone 
nitrogen of glue and the amount of foam produced; 
generally s^smking. this is so, but exceptions have lieen 
found, as will be seen on reference to the following table : — 

Table V. 

(ielatoneN I 



Total 

Gelatin 

by differ- 

c c. to 

c.c. to 1 

c 0 . 

No. 

nitrogen 
. os gelatin. 

by ZDSO 4 

enne aa 
gelatin. 

top of 
foam. 

top of 

1 Bolutiou.l 

foaiu. 

1 i 

78*26 

' 68 * 6 :i 1 

19*7.? ; 

95 

46 

60 

0 , 

79*56 

72*19 1 

7-37 

7» 

45 

28 

3 

78*26 

72*19 1 

1 6*B7 

78 

45 1 

25 

4 

74*66 

61*89 1 

1 13*47 

83 

45 , 

38 


_ 



■ . 


- 


Nos. 1 and 4 were known to be prepared from material 
which underwent little or no prejiaration prior to boiling, 
while Nos. 2 and 3, though going through the same boiling 
process, were made from prepared material—No. 3 
receiving rather Iwtter cloansipg than No. 2. The presence 
of mucins would explain this difference, and confirmation 
has been obtained on this point by adding to solutions of 
glue, varying quantities of wash waters from the cleansing 
operations, and estimating the foam produced; with 
increasing quantities of wash water there was a corres¬ 
ponding increase in the amount of foam. 

Grease as a foam-produoing factor has not been experi¬ 
mented with, because, with the improved methods of 
degreasing material, it is very rarely that one cornea 
across grease in glue in these days. 

Con«H#»onA.—By the selection of good materia! and 
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rabjeetbig it to thorough degreasing and cleansing 
omratione, and then reducing the perim under heat to 
the ahorteet possible, it is thought that a glue would bo 
obtained that would be practically foam free i but even 
if the materiaf be well iirepared and the boiling operations 


neglected one must be prepared te "fad foamii^ ghw 
resulting. 

Over a large range of samples from Tarious aooroajit ' 
British and foreign, no sample of glue has been {ou|iii>i)t{ 
bo foam free by my test, ' „. 


Journal and Patent Literature. 


I.—PLANT, APPARATUS St MACHINERY. 

{Conlinucd from page 108.) 

J^NdLisH Patent. 

Separator* for liauids ; Centrifugal -. Aktiobolaget 

Separator an<l E. A. Forsberg. Stockholm. Eng- Pat. 
2Li0Os Oct. 18. looe. 

The claim i* for a noparator in wliich the relative pro|K)r- 
tiona of the separated liquids can be rogulatftd by resist* 
ances which arc adjustable from the outside of the bowl. 
The resistance® consist of strips, wings, Ac., placed between 
the inner wall of the bowl and the liner, between the bowl 
and the upper plate, or in the space lietween the bowl and 
the top disc.—W. H. C. 

United States Patent.s. 

Drping-maeJnne. .1. H. Lorimer, Philadelphia, Pa. 
U.S. Pat. 811,306. Jan, 30, 1006. 

The material to be tlried is carried between a pair of endless 
Ijands or aprons of o^ien-work through a chamber through 
which air circulates. The liands have sprocket chains 
at their edges which pass over guide-whwls at either 
end of the imamlwr, where tlu'y are slightly sejmrated to 
allow of the supply or discharge of the material lieing 
treated. T’he bands travel backwards and forwards 
within the chamber, and the u}>|S'r band is proveiited 
by guides fixed to the walls fif flu* chamber from pressing 
too heavily uiion the lower one which carries the material. 

—\V. H. C. 

Drying and Conditioning machine. J. H. Lorimer, Phila- 
ilelphla. Pa. U.S. Pat. 811.307, Jan. 30, 1900. 

A DRYING and a conditioning chamber are placed end to 
end and the materials to bo treateil are iMissod through 
them in suci'ession, being carried on an endless band in a 
manner similar to that described in the preceding abstract. 
The drying and the conditioning mediums are circulated 
in each chambtT indei>endcntly.—W. H. C. 

Furnace. T. Suzuki, Sunamura. Japan. U.S. Pat. 
812,380, Feb. 13. 1906. 

See Eng. Pal. 3016 of 1905 ; this J„ 1905, 1064.—T. F. B. 

Furnaces; Method of preserving the inner uhiUs of ——. 
F. C. W. Timm, Hamburg. U.S. Pat. 812,619, Feb. 13, 
1906. 

See Fr. Pat. 363.506 of 1906; this J., 1906,10t20.—T. F. B. 
French Patent. 

Gaseous mixtures, especially ific oxygen and nitrogen of the 

air; Airparaiua for mechanically separating -. 

E. F. M. Forcot Fr. Pat. 368,897. Oot. 10, 1906. 

The gaseous mixture is led into a box or chamber made in 
the form of a sector of a circle, the inlet licing at the centre 
of the circle. This box is rapidly rotated, whereby, it is 
claimed, the lighter gas is carried round with it, whilst the 
heavier gas tends to collect in that portion rewmewt to 
direction of rotation.—A. 6. 


II.—FUEL, GAS, AND UGHT. 

{Continued from jKtge 170.) 

Pou>cr production; Modem - and its rdation to the 

coal resource'i of Great Britain, (i. T. Beilhy. Addresi 
to the Glasgow University Eng. Soc., Jan. 11, 1900. 

At a nuKlorate estimate there are in Great Britain steam 
engines and Imilers with a yearly output pf 6,000,000 h.p. 
which consume not less than 6 lb. of coal per i.h.p. hour or, 
roughly, 60,000,000 tons per annum (see this J., 1899,643). 
The author advocates the use ofi^as engines and steam 
turbines whereby the coal consumption might be reduced 
to 1 *5 lb. i>er im.p. hour, or a total of 12,000,000 tons. 
This would imply an annual saving of £9,800,000, whilst 
the cost of making the change in plant neeii not exceed 
£60,000,000, or. if the iKiwer is to be delivered as elec¬ 
tricity, £60,000.000. The use of producer gas, such as 
Mona gas, in efticiont internal comhustion endaes or the 
employment of steam turbines, gives a means « producing 
power in bulk as cheaply as at certain of the more 
important water-power stations in America and Europe. 
Apart from the gains to the individual manufacturer who 
consumes, and the engineer who supplies this power, 
the nation ilerives a great economic ^vantage by the 
conservatio.'i of its coal resources, more especiauy in view 
of the steaiHly increasing demand for’power per head of 
the i)o]mlation, which, if it had to be met by the old 
wasteful svHtcm. would still further tax the coal resources. 

—R. L. 

Bunsen flame / Study of the -. W. AUner. J. Gas- 

beiencht., 1966, 48, 1636*1041. 1057—1066. 1081—1086, 
1107—1112. 

Haber and Richardt (this J., 1904, 976) have shown that 
; the t<unj>eraturo of the inner cone of a Bunsen flame (see 
i this J., 1891, 992. 993) supplied with coal gas, mi^ be 
calculated from the chemical composition of the products 
of combustion, by making use of tne alteration of the con¬ 
stant k of the equilibrium with the temperature. 

The author has extended this investigation to the oases of 
flames supplied with mixtures of; carbon dioxide and 
hydrogen, carbon monoxide and hydrogen, methane and 
hydrogen, methane, hydrogen and carbem dioxide, benaen© 
and hydrogen, b<mzene, hydrogen and carbon dioxide 
and pure benzene. In all these oases, except with the two 
first-mentioned mixtures, the temi)erature could be calcu¬ 
lated from the composition of the {iroduota of oombustiot^ 
but in the case of the benzene flame, it was found neceaaary 
to withdraw the combustion gases from the lower portion 
of the flame, since with such a hot flame (about 2000® 0.) 
the equilibrium is displaced during the withdrawal of the 
gases tlirough the cooling zone at the upper part of the 
inner flame. In the case of the mixtu^ of hydros 
with carbon dioxide and carbon monoxide respectivwy, 
it is probable that the temperatures protluced are not 
sufficiently high for equilibrium to be attained in a shwt 
time.—A. S. 

Auer burner: Rfidiatinn of the -. H. Rubens. J. 

Gasbeieuoht., 1906, 40, 26—30. 

The author examined the total emission spectra of the 
incandescent Auer mantle, the spectral region stained 
ranging from Xas0*46p to X= 2 l 8 p. Measurements were 
mode with an incandescent Auer muitle, the Bunsen flomm 

eO 
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•econdiv, it would MHist in the formation of gelatone, tlie 
oj which is dealt with later on. 

(2) i’Ac effect of free acidity. —Uaing the same iwiraplo of 
gw to test the onecd of free acid in glue, the reaults, which 
will be given in Table II., were obtained 

Tablk n. 

Weight of : ' ^ ex. to j 0 . 11 . to I 

giuetaken Hubutanoe .Hadoup. top of ! top of I or. 
in grmi. ' addod. to o.c. I foam, i aolntion.j foam. 


5 BO 75 46 ; «0 

B 10 o.c.N/ftH,H 04 50 90 45 46 

5 6 c.c. HtSOs 50 06 46 41 

•76% HO;,. 

Am in the OANe of free tilkalt. the acidity ih liigher than 
would be expected in an ordinary Haitiple of glue, mo that 
free acidity can hardly be connidered rk tending to jiroduce 
foaming in glue. It ban U^n found. h<»wever, hk will bo 
seen from the following e.xporini(‘ntH, that MulphiirouH acid, 
HometimeM used, rh a prcMorvativo and bleaching agent, 
doea, as one would ox]Mict. tend to increaHe the ioam, 
though not considerably. Four Hample caken of glue were 
obtained as followK:—(I) IWcached with HulphurouM ucitl 
(boric acid prcwnt); (2) Unbleached (boric acid present ); 
(3) Blea<5Ued (boric acid abMcnt); (4) Without bleachmg 
or boric acid. 5 gnus. <»f each siibjecU'il to the fuarn test 
gave the following results ; — 

Tablk III. 


under heat in the proeeM of manulcuoture only tends to 
produce foaming glue, and the maDufacttirer who succeeds 
m reducing the period under heat to the shortest possible 
will, in all probability, produce the least foaming glue. It 
would be a rather dimcnlt problem to manufacture glue 
without heat, but I am convinced that by careful atten* 
tion and improved methods of manufacture the amount of 
foam in glue could be reduced to a raintmum. 

The next question to consider was, in what way does 
heat tenfl to bring abtuit foaming ? The only theory 
which seemH to suggest itself m a proliablc explanation is 
that, under the continued influence of heat, hydrolysis 
of the gelatin (tirst formed from the collagen of the 
mat<*ria) oiwrated upon) to gelatone jniiMt take place. 
Trotnian and Hackford have shown that, under the infiuonoo 
of heat, the nitrogen precipitated by zinc sulphate decreases, 
and what thev term jieptonc. or gelatone. nitrogen 
increaKCK; ami it has b^n shown in this pa{>er that the 
foam HlMt> increases, so that it would appear roRBonable to 
conclude that gelatone is the prinmpal foam-producing 
substance in glue. 

Golatcme not being obtainable, the analogous 8ul»tance, 
peptone, was used in somo exjKTimentM. 

Five tfrins. of dry iH'ptorie, treated like a sample of glue 
in the foam U^st, gavi* ho much foam that it was imixwMlble 
to raeasunj it. 

KxptTiinents were then made by adding to glue varying 
quantities of dry \ieptoue ami estimating the amount of 
foam ]irodueed with the following results;— 

Table IV. 

7'he effect of peptone. 


No. 

Weight of 
giueiaken 

Made up 

«• c. to toj> 

c.c. to top 

C.c. 


in grmB. 

to f.r 

of foam. 

of solution. 

fuAin. 

] 

5 

6(1 

82 

46 

:i7 

2 

5 

60 

77 

46 


a 

6 

60 

80 

46 

:<5 

4 

6 

' 50 

7fl 

45 

;n 


Boric acid apiiears t<i have little or no iiifiuenei' on Die 
amount of foam produced. 

(3) The effect of zinc rumpoitndtt. —'/auv Kiilphate ap)>oars j 
to lengthen the time required for the foam to tlie away. 

(4) The effect of heat.~-Wi0 e.c. of a 10 pt^r cent, solution 
of glue, 60 c.c. of which gave 28 c.e. of foam, was kept at a 
temperature of 180'' F. ft>r seven hours. At the end of the 
first hour 50 c.c. takim out gave 30 c.c. of foam; after three 
hours 33 c.c. of foam, and after seven hours 37 c.c. of foam. 

A ^adual increase m the amount' of foam is produced rh the 
period under heat is lengthened. 500 c.c. tif a 10 j>or cent, 
solution of glue having a foam test of 22 c.o. was made. 
This was alst.) kept at a tcmiwrature of 180“ F. for seven 
hours with similar n^Mults. After the first hour there were 
24 c.c. of foam, afttir the Bceontl 27 e.c. of foam, at the end 
of seven hour.s 32 c.e. of foam. 

From thewi results it appears that heat imiBt be a very 
importaut foidor in producing foam, and further experi¬ 
ments confirm this. 

A sample of glui^-si/i* was taken at a stage in the process 
of manuWture where the pi<rio<l under heat had only 
been short'. A porti«m was ma<h* into a 10 jht cent, solu¬ 
tion. no preHervative being prcHcmt. 50 c.o. of this solution 
subjected to the foam test gave only 20 c.c. of foam which 
rapidly died away. After further treatment with boric 
acid and bleaching 50 c.c. of a 10 per cent. Molution gave 
26 c.c. of foam. The glue-size tlien underwent a further 
period of heating for concentration, and, when a sample 
was diluted to a iO per cent, solution, it registered as much 
as 46 0 . 0 . of foam. Other sample cakes of glue made from 

? :lue-size, taken at the early stage of the process of manu- 
acture as in the last experiment, were then tested in 
the usual way; 5 grros., made up to 60 c.e., gave 20 c.e. of 
foam which soon disappeared. Sample cakes obtained 
from the final stage of the process t/«ited in the same way, 
gave 42 o.c. of foam. 

Heat, then, apfiears to be the all-important factor in 
producing foaming glue; the prolongation of the time 


Weiglit of Peptone : ex to 

glue taken added Made up c r. te top t top of ex. 

in gnuB i in grnw. to c.c. of foam. | Bolutlou. foam. 

r> 0-02 60 ' 7K i 45 : nil 

5 0-05 60 i Sf> 1 46 1 40 

6 0*10 60 9:i ; 45 ' 48 

6 0-60 60 above 100! 45 lalK)ve55 

Peptone and gelatone being analagous sulwtanees it 
ap])ears reasonable that gelatone would act in a similar 
manner to pepbme in pHsiocing foam. 

(5) 7'he presence of AJucins.—U gelatones werf' the only 
foam-producing substance in gelatin or glue, one would 
exjx'ct to lind a iiroiKirtioiial relation between the gelatone 
nitrogen of glue and the amount of foam produced; 
generally s^smking. this is so, but exceptions have lieen 
found, as will be seen on reference to the following table : — 

Table V. 


(Gelatone N 



Total 

Gelatin 

by differ- 

e c. to 

c.e. to 

c 0 . 

No. 

nitrogen 
os gelatin. 

by ZDSO 4 

enne as 
gelatin. 

top of 
foam. 

top of 
solution. 

foam. 

1 

78*26 

6 . 8 * 6 :i 

19*7.? 

95 

46 

60 

0 

79*66 

72*19 

7-37 

7» 

46 

28 

3 

78*26 

72*19 

6*B7 

78 

46 

26 

4 

74*56 

61*89 

13*47 

83 

45 

38 


Nos. 1 and 4 were known to be prepared from material 
which underwent little or no prejiaratioii prior to boiling, 
while Nos. 2 and 3, though going through the same boiling 
process, were made from prepared material—No. 3 
receiving rather Iwttor cloansipg than No. 2. The presence 
of mucins would explain this difference, and confirmation 
has been obtained on this point by adding to solutions of 
glue, varying quantities of wash waters from the cleansing 
operations, and estimating the foam produced; with 
increasing quantities of wash water there was a corres¬ 
ponding increase in the amount of foam. 

Grease as a foam-produoing factor has not been experi¬ 
mented with, because, with the improved methods of 
degreasing material, it is very rarely that one cornea 
across grease in glue in these days. 

Con«H4»onA.—By the selection of good materia! and 
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Tided with a maailar valre, 17, and 16. If it be desired 
that the gas should bo permeated by the liquid in the . 
form of a spray, sprajing nozzles, 24. may be provided. ' 

Gaeefi; PortaUc. iloragt vessels for liquified -. F. 

Hevlandt, Erfurt, Germany. Eng. Pat. 17,884, Sept. 

4, 1905. 

Twii concentric vcjwtds which arc connected together only 
at the nock are used, the liquefied gas being contained in 
tlie inner one and us perfect a vacuum us ^lossihle being , 
maintained in the space between them. The inner vessel i 
IS made of porcelain or of some similar non-conducting ' 
material which is *' air-tight, solid, and highly unsuscep- | 
tible of very considerable change of temperature,” while ! 
the outer vessel may be of the same or a similar mat<‘rial ' 
or of metal. The vessel is suspended, within an outer 
proteetiug case, by an clastic frame carried on triinnions : 
by anotlior frame similarly attached to the outer case, ! 
the whole suspending ari'angcmcnt bc'ing similar to that 
used for suspending tlie marinerH’ (4jmpass, and known I 
a» a gimbal. The inner double vessel is conacqucntly ' 
maintained in an upright jxisition wlien the outer case is 
inclined. The neck <d the inner vessel is bent outwardly 
and downwardly, in order to remove the joint between the i 
two concentric vessels as far os possible from the influence j 
of the cold, and it is covered hy a metal cap with a central ; 
tubular opening closed by a plug of iwrous material. | 

Manfle-'i for gaf> hurnp-rn; Jncandeiiccnt •" - . J. E. T. | 
Woods, We.st Norwood. Eng. Pat. 8162, Ajiril 17, 1905. ' 
A THIN wire, eomposed of an alloy of nickel, c^^iolt. tung¬ 
sten, tin and copper, is covered witli asbestos; tlu* covered 
tilament is woven into mantles, impivgnat<‘d with 
gluoinuin chloride and a cerium salt, and baked a tover 
000® F. to tionvert th<! salts into oxides.—H. Tk 

Tantalum win-; InMiuhsccncc bodies of - — for elettrical 
glou' Siemens und Halske AUt. Ges., Berlin. 

Eng. Pat. 18,405. Sept. 12. 1905. Under Int. Coiiv., 
Oct. 15. 1904. 

.4hk Addition t.j Fr. Pat. 521,412 of 11H)2; following 
these.—T. F. B. 

Unitko State.s Patents. 

(Jas ptoducer-'*. (J. Ellis. Assignor to Coiiibustum Utilities 
Co.. New York. U.S. Pat. 811,208, Jan. 50, 1906. 

The producer is constructed of a bIicU with a ciosi’d lower 
end lorming the ash chamber; a partition across tlie 
chamber dividea it into compartments, each containing a 
screw conveyor for removing the ash; an upwardly 
tajiermg balW-wal! extends across the slicll above the 
partition and at an angle thereto; and blast tuy^'rcH, 
projecting through tlie sides of the shell, are directed 
against the baille-wall.—H. B. 

Oas ; Apptiratus for generaling -. B. E. Eldred and 

C. £11i 8. Assignors to Combustion Utilities Co. New 
York. U.S. Pat. 811,706, Feb. 6, 1906. 

The claim is for the combination of a gas-jiroducer with 
a water-gas generator. A regulated proportion of carbon 
dioxide from the flues of a steam boiler is mixed with the 
air supplied to the pnxiucor, and the products from the 
two generators can Im* mixed in any desired prtmortions 
by regulating valves fixed on the mains leading from the 
generators to the distributing main.—W. IT. C. 

French Patents. 

ManUea [yufe /oftrirs]; Incandescence -. T. Schiefner. 

Fr. Pat. 358.262, Oct. 4. 1906. 

JvTB is employed for the manufacture of mantle fabrics 
in the usual way.—H. B. 

Incandescence elcdric lamps ; Manufacture of —. 
Siemens nnd Ualske A.-G. First Addition, dated 
Sept, 14, 1906, to F^. Pat. 321,412, May 26, 1902 (this 
X, 1903. 206). 

In order to harden a filament composed of tantalum, the 


---..V-- i ry . i 

metal is fused beforehand with the action of a minate 
proportion of osraen, hydn^gen, oarocmf sUloon, alumi- , 
nium, tin or titfanium. For example, an addition,^ 
about 04)5 per cent, of carbon hardens the produoh.eofi * 
siderably.—H. B. " i ‘ 

Incandescence electric lamps; Manufacture of metaUie 
conducting bodies {tungsten and molybdenum] for 
A. Just, F. Hanaman, Vor. Eloktrizitats Al-O., S.* 
Landesberger and I. Balzmann. Fr. Fat. 358.272, 
Oct. 4, 1905. 

In manufacturing filaments of tungsten or molybdanuiti, 
if the fused metal, which always contains some carbide, 
be used as starting material, it is first drawn into wires 
and th(*se are then heated in tfocuo by means of a mt>- 
gressively increasing current, so as to distil off the carbon 
and thus raise the fusing point of the filament. If the 
starting material be a reducible compound, such as the 
oxide or sulphide, it is made into a plastic mass hy means 
of water or other volatile nun-carbonaceous agglutinant, 
moulded into the desired form, and heated inteniwdy in 
an atmosphere of hydrogen. If the pulverulent metal 
be used, it is first rendered plastio by#mixiog it with 
sulphur and a sufficiency of carbon bisulphide, or by 
heating it with sulphur till the latter becomes plastic ; 
the plastic mass is moulded to the desired form, and heated 
in hydrogen, ho that the sulphide first formed is reduced 
to the metallic ^tate.—H. B. 


Ill.-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

(Continued from page 172.) 

('oal; J)eco?npoaitiou of - at relatu^y low temperatures, 

K. Boernstein. Verb. d. ties. Deutsch. Ntf. u. Aerzte, 
1004, 11. Theil. I. Halfte, 141—142. Chem. Centr., 
1906,1, 497. 

Expeutmknth were carried out with eight different West¬ 
phalian coals; from 3 to 6 kilos, of each wore subjected 
to a kind of fractional distillation, the tomporaturo being 
kept constant at certain |>omt8 until the decomposition 
at such temperature was complete; tho highest tempera¬ 
ture attained in the experiments was 46(r 0. The dls> 
tillation residues, although showing oasential difforenoes, 
were more nearly alike in composition than tho original 
coals. The amounts of tho aquooua distillates from the 
coals were in tho same order as the ” oxygen-numbers ’* 
of the raw materials; they contained small quantities 
of ammonia and hydrogen sulphide, and also catechol 
(except in the case of Shamrock bituminouB ooal— 
** Fettkohle ”); phenol, on the other hand, was only present 
in one case, and then only in traces. The gaseous pro¬ 
ducts of distillatjon did not exhibit differences corres¬ 
ponding with those shown by the different coals; corn¬ 
ered with ordinary coal-gas, they were oharaoterijed 
y a higher content of heavy hydrocarbons (5—14 per 
cent.) ami of methane and its homoloTOes (56—76 per 
cent.), and a lower content of hydrogen (6—16 per cent.). 
Of the tars, seven had a specifio gravity between 0*95 and 
0*98, whilst tho eighth had the sp. gr., 1*03. Their **hT- 
drogen- and oxygen-numbers ** corresponded roughs 
with those of tho coals from which they wore dorivod, 
and there was some relation between tho osygnn- 
numbers” and tho content of higher phenols. The tori 
from the bituminous, gas, and flaming coals began to 
distil at about 7<f—80® 0., but the tar from a forge-eool 
only at 116® C,; they did not contain any aniline, tido- 
phene, naphthalene or anthracene. Tho seven light taM 
contained quantities of paraffins (m. pt. 66®-^(F C) 
ranging from 0*8 to 2 per cent.; the eighth higher* Udiipg 
tar was free from paraffin, but from tho fraction disUlling 
at 375®>-^35® C. obtained from it, a small quantity of 
greemsh-yellow crystals, probably isomethyianthyaoene 
was separated.—A. S. 
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Prffofcttw; Borfslaw crude -. M. Wi^lerynski. 

Chein.*Zei^.. 1906. 80. 106--109. 
analyaia of 21 M.mple« gave the following range of 
values:—8p. gr. at 17*6® C., 0‘83C8—0*9634; yield of 
crude “ benzine ” (up. gr. 0*750). 6*2—19 ]>er oent.; 
petroleum distillate (sp. gr. 0’750—0'K50), 37—61 per 
oent; paraffin, 0'6.8--l3*8 per oent. (though only three 
^aamples gave less than 6‘5 per cent.). These figures, 
however, do not. repr^ent the commercial oil, which is 
warmed to facilitate the separation of dirt, and water, 
and often also Imfore piping, so that a considerable quantity 
of the light constituents is dissipated. The author con¬ 
cludes that though there are no great nuctuations in the 
composition of Boryslaw oil, which is, in the niain, poor in 
light fractions (*'lienzine ”) and rich in paraffin, it 
cannot be regarded as homogeneous. Changes arc even 
noticeable in the oil from one and the snnie wcdl when the 
latter has been worked ft»rsoTne con-niderahle time. Wells 
at lower levels produce oil richer in {laraffin than those 
at higher levels, though in the latter the oil appears in 
association with ozokerite.—C. S. 

Peeudocumr.ne iti Hournanian vetriilcurn ; Prrsi'nce of -. 

P. Poni. Ann. Scieiit. de 1 Cniv. <le Jassy, 3, 217—21H. 
Chem. Cenir., 1906, 1, 469. 

Th® author has Muoceeded in identifying jiseudocuinone 
in Itoumanian jiotrolcuni. It has previously heim detected 
in the iietroletiiDH from Rangoon, Baku, Pennsylvania, 
Ohio, Caucasus, Pechclhronn (Alsace), I'oi’now ((.Jalicia), 
and Terro de I^avoro (Italy).—A. >S. 

Petroleum ; lilcnehmg the dietiUaiion residues of -. 

K. Charitsehkow. Westnik ahirow. wesclitMcli., 1905, 
6 , 136. Chem.-Zoit., 1906, 30. Rep.. 36. 

Kbcbnti.v, in the manufacture of lubricating oils, the 
purification of the jiriMlucts has been effecteii, not by 
distillation, but by means of eheniicul reagents; thesis 
roducts, which constitute tlu* so-called “ viscoHine,” 
ave a high viscosity. The residues are freed from 
resinous substances, and bleached to a certain extent 
by treatment with sulpliurie acid ; the reHidue.s from 
Orosny petroleum are more easily bleached in this way 
than the residues of Baku ]ietroleum. The residue from 
Baku lubricating oil (“ goudron ”) is very difliciilt to hh^ach; 
even when disstdved in benzine ami treated with sulphuric 
acid, it remains black and opaque. For those products 
which are not reaihly acted upon hy sulphuric acid alone, 
an addition of 4 cent, of potassium bichromate on the 
weight of the acid, is advantageous. Bv treatment with 
this reagent a solution of “goudron'’ in lienzine or 
ligroln, becomes dark brown in colour, and clear. Tlie 
action of the siilplmrie acid and {Hitassium biehrumab'i 
reagent on 10 samples of Baku “ goudron ” was cxHimned. 
After the treatment, the oil was w'oshed with caustic soda. 
The sum of the iiereontages of treated oil and resinous 
matter removed was invariably greater than 100. In 
many eases the siiecific gravity of the solution of the 
“ goudron “ in benzine was higher after the acid treatment 
tlian before.—A. S. 

PelToltum Production of the Sl4jlvs. Oil, Paint 

and Drug Reporter. Througli Chem. Trade J.. 
Feb. 24,1900. 

The production of |xitroleum in the United States during 
the year 1905 has shown considerable increase over that 
of the year preceding, due to the active prosecution of the 
search for oil in the newer jiroducmg sections, notably m 
the State of Kansas, m Oklahoma and Indian Terntorii's, 
and in California, while the older producing .States, Peun- 
avlvania, West V'^irginia, New York, Ohio, and Indiana, 
allow a marked decrease. In Texas and l/juisiana the 
'increase has IsMtii considerable, while in California the 
increase has boon steady. It may well lie doubted if Texas 
can maintain the present rate of production, as there has 
been a steady decrea.se during the {last few months. 'J’ho 
total production in the Unifeil Btates during 1905 was 
fullv 137,000.000 barrels, of which California is credited 
witti 36,000,000 barrels, Texas 30,000,000 liarrols. 
Luuiaiima 10,000,000 barrels, Kansas and the Territories 
12,000,000 Ixwrels, the Pennsvlvania fields (including West 
Virginia, New York, and ^utb*East Ohio) 28,(K)0,000 


barrels, and the Ohio and Indiana fields, producing what is 
known os the lima grades of oil, 19,000,000 barrels. 

The export movement in the various petroleum pro¬ 
ducts, while showing an increase of 179,710,000 galls., did 
not meet the expectations that had been entertimed. It 
was the general belief that owing to the war in the Far 
East, and later to the almost total destruction of the 
Russian oil producing and refining plants, the demand for 
American oil would ^ increased to an extent which would 
tax the capacity of the refineries. It appeared, however, 
that the producers in Roumania. (tolicia. Sumatra and 
Borneo enten'd the field, and comiietition followed to 
secure the trade the KuBsiaiiH had enjoyed, the result being 
that only a {sirt of thi.H trade fell to tlie American refiners. 
All the products, however, showed an increase in the 
amounts exported. 1’he cxjiorts of crude oil during the 
past year showed an increase <»f 6,290.900 galls., the 
increase l>eing entirely in the shijiments of Texas fuel oil. 
The cxjiort movement has lK»en verv irregular, the amounts 
l)emg, m gallons:- JIM}3, 121.9S4.693; 1904 . 95,974.646; 
1905, 102.264,117. 

The exjxirts of illuminatiug oil showeil an increaHe of 
113,097.000 galls., an increase which was consitlerahly 
smaller than liod been cx|K'cted as a resuh of the con¬ 
ditions affecting the markels abroad. The shipments 
iiicreaHcd largely following the doKtniction of the Kussiafi 
iXTlineries. but during tlie last three months sliowetl a con¬ 
siderable decn'ase. American oil, however, generally 
ro(!cives preference in the EiirojH'an markets by reason of 
its HU|K«rior quality, but ns the oil fom other countries is 
sold at a lower price, these have shared largely in the 
increHHcd requirements. Tin* i-xports were:—1903, 
672,298.439 galls. ; J904, 745,742,071 galls. : 1905, 

858,839,713 galls. [T.R.] 

Emii.isk Patent. 

Benzine or petroleum Mpirit and other liquid hpdroearbon 

wij-fiires; Jnatrvment for testing -. ('. Roth. 

Eng. Pat. 21.518, Oct. 23, 1905. XXIll.. i»nge 236. 

Unitbo Statbs I’atent. 

Lnrquer or ramish {from oil-gas bir). J 1’ lharl. 

U.S. Pat. 811.503, Fell. 0. 1906. XlUff.. page 224. 


IV.-COLOURING MATTERS AND 
DYESTUFFS. 

(Voniinued from page 170.) 

IHphmylmiihane series ; Studies of reduction ut the - 

K. Duval. Coin|>tes rend.. 1906, 142, 341—342. 

The author has studied the action of rcilucirig agents 
upon azodiamiiiodiphcnylmethanc. .Stannous ehlorirh* 
in acid solution rerluces tliis bisly and i onvurts it into 
a totramine of tho benzidine tyj>e with rufiturc of th<- 
•N : N- linkage. The product, tctraminudiphenylmetliane. 
(NH2)2C<jH3.(/H2.<.'flH3(Nfl2)E’ forms a tetraUmzoyl deriva¬ 
tive. in. ])t. 276"' C. The reduction by zinc dust in alkaline 
media follows another course. I'he azo-group is reduced 
to the hydrazo state, and when the reducect solution is 
healA^ with hydrochloric acid, ammonium chloride is 
split off and /v-diaraino-acridine, m. pt. 284“" C. is obtained. 

- J. K. B. 

IHa'zonium salts; Beplace.ment of negative radicals by 

hydroxyl radicals in -. K. Noelting and M. Battegay. 

Bcr., 1906, 89. 79—86. 

In certain diazouium compounds containing electro- 
negativo radicals, halogen, nitro, or sulphonic grou{>8 
can bo replaced by hydroxyl groups at the ordinary 
temperature under the influence of sodium bicarbonate 
or acetate, or sometimes even in acid solution. The 
behaviour of the diazo compounds from 2.6.6-trichloro- 
aailine-3‘Sulphonic acid, o-rntroanlline-v-sulphonie acid, 
2.6-diehloroanjline-4-Hulpbonic acid and 2-<mloroaniline- 
4*8ulphonic acid in this direction was investigated by the 
authors. 2.6.6-Trichloroaniline-3-sulphuDic acid was pre¬ 
pared by nitrating and redudng 1.2.4-trichlorobenzeno- 
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Cl. IV.—COIX»inE«NG MATTEES ft DYRSTOTFS. 
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A-tuMlaiiio sold, sociirdmg to the method deecribed in 
Ger, Fst. 139,327. It forme white needlea, readily eolnble 
in hot water, but only elightly in oold water. It* sodium 
salt is readily soluble, the barium salt soluble with difficulty. 
On diaaotisation at ‘Iff —26“ C. in the usual manner this 
acid forms the corresponding diasoniumsulpbonic anhy- 
No 

dride, CeHClj<^.Q , which yields aro dyestuffs not 

differing much in' shade from those from wj.ainino- 
bensenosulpbonic acid. The dyestuff formed with 
ff-naphthoi dyes wool in fine orange shades. With a 
hydrochloric acid solution of cuprous chloride the diaso 
oompound readily forma 2.3.4.6.tetra<’hloroberiiciie-sul- 
phonic acid, which is readily soluble m water. If the 
trichlorodiazoiiiumsulphonic anhydride is introduced into 
a cold aqueous solution of 2 mols. of sodium bicarbonate 
or acetate the solution turns yellow and the dichloro- 
diasophenolsulphonic. acid is formed. 'I'lus is converted 
by a hydrochloric acid solution of ciqirous chloride into 
trichlorotihenolsulplionie acid and coiiibinca with (i- 
naphthol to form the corresiionding azo dyestuff, which 
yields on reduction 3.ti-dichloro.2.anunophen(il-4-aul- 
phonic acid. The azo dyestuff lives wool in roil shailcs 
with a brownish tint, which arc turned to violet-brown 
by the action of alkalis, and to violet, fast to alkalis, by 
treatment with bichromate and siil|ihuiic ncid. If the 
dyeings on wool are treated with copper sulphate fine 
crimson shades are obtained. 2.4.(i.Tribronioaniline-4- 
aulphonie ncid was obtained according to the method of 
Berndsen (Annnlen, 177, Sli), by the action of eveess of 
bromine on metaiiilic acid. It is diazotised in the same 
manner as the tnchloro-acid. The dyestulf formed with 
/3-nniihthol yields very similar similes to thiise from the 
triidiloro compound and from metaiiilic acid. Ihe 
dyeings are not. sensitive to alkalis. By the action of 
sodium bicarbonate on the dinzo com|smnd, 1 mol. of 
bromine is rejilaceii by hydroxyl. The product was not 
isolati'd, but was combined with /1-naphthol. By analogy 
with the chloro-dcrivative it is nrobable that the bromine 
atom in ixisition H is replaced, 2.4-diliroiiio-ll-hydroxy- 
diazobenzcne-S-Hulphoiiic ai'id being fiirmed. I be 
j8-naphthol dyestuff yields rod shades on wool, niistable 
to alkalis, wineb are’ cimvcrtod into dark violet shades, 
fast to alkalis, by chroming. 2,ri.l)ichloronuiline-4- 
siilphoiiic, ncid was prepared by Noelting and Kopp 
<Ber., 11HI6, 88, tirilS). Its dinzo-anbydride is prepared in 
the usual maimer and combines with fj-naiihthol to form 
a dyestuff yielding very similar sbiules to Orange II., the 
eorreaponding derivative of siil|ihanilic acid. If the 
diazo-anhydridc is treated with sodium bicarbonate and 
then oorabtned with ^-najihthol a red dyestuff is obtained, 
showing the typical reactions of an ii-hydroxyazo ciiin- 
pound. On chrommg, the shades produced by it are 
changed to dark violet. In a smlium bicarbonate solution 
of the dinzo oompound, which was allowed to stand until 
it no longer combined with ozo-components, only 40 |ior 
cent, of the chlorine was found to have been converted 
into chloride, showing that in this case the reaction is 
very incomplete. ii.Chloroaniline-p-sulpInmic acid is 
readily obtainial by heating the acid sulphate of o-chloro- 
anilino to 11)0“ C. for some hours at 20--30 mm. pressure. 
It is riithvr inaolublt) in water aixl forinn a rca<lily soluble 
sodium salt. On diazotisiug and combining with 0- 
naphthol it forms a dyestuff very similar to tlrange II. 
If thejdiazo-anhydride is treated with sodium carbonate 
for some time and then combined with ^-naphthol, a 
dyestuff is obtained which yields impure orange shades 
only slightly altered by chroming, and which does not 
show the properties of an o-nminophenol derivative. In 
spite of this about 26 per cent, of the chlorine is split off. 
If the chlorine is replaced by a nitro group this latter is 
Teadily displaced. o-Nitranilinc-p-Biilphonic acid forms 
A diazonium onhydriile which combines with /f-naphthol 
to form a dyestuff yioliling reilder shades on wool than 
Orange II., which shades are stable to alkalis. If I mol. 
of the diazonium anhvilridc is added to a solution of 
2'8 mols. of sodium bicarbonate, carbon dioxide is evolved 
and the liquid turns brown, o-hydroxydiazobenzene-p- 
sulphonio ncid (sodium salt) being formed. This com¬ 
pound combines with d-nnpKthol to form a dyestuff 
which yields bright red shades on wool, which ate sensitive 


to eihali| but are changed to fast dark violet shades on 
elsroming,—E. F, 

I 

2.2'.t'-TrHudroxyfiai>oml; Synthesi* of -. E. Boni- 

{act, St. V. Kwtanecfci and J. Tambor. Ber., VVOO- 
», 8«—•!. 

Br the action of aromatic aldehydes on o-hydroxyaoeto-, 
phenoncB in presence of strong sohitlon^ 

compounds eontaining the group 

are lirst obtained. These siiht off water immediately, 
forming either a chalkonc, containing the |roip 

^<COCH CHR l ontaining thq group 

()_CH.R 

The direction in which oondciiKation takes pia«o WM 
formerly oonsidori^d by the Rutliors to depend on tho 
nature of the «-hydroxyacetophenono which was used. 
They now find that it also dejwnds on the n»tnre of the 
alde-byde. Uy the action of ijuinacetophenonemonch 
inethyletluir on aldeliyth*, llavaiiones have always been 



meat with acetic anhydride and <!ehydrated soiiiuiii acetate 
this forms a mixture of ‘2'-ftcetoxy-r)'.2.4*trimethoxy- 
clmlkone aiids 2-2'.4'-frimethoxyfittvanone. The traae- 
fonnation into the frimethoxyHavanone may also bo 
effected bv boiling with alcohol aiul hydrochloric acid. 
On treatimmt with amyl mtrito and hydrochloric acid 
the trimethoxyllavanone form.H a-iBonitro80-*2.2'.4'«tri- 
mothoxyflavftnonc. which dyes in orange shades on 
cobalt'inonlant. in brown Khades on copiier*, and in yellow 
shadcH on uranium-, cadminin* and leiuhmordanf<H. When 
Imileil with a mixtun^ (»f glacial A( ctic acid and 10 tier cent 
Hiilpiuiric acid thin yields •i.2'.4'.trimethoxyfiavonol. 
which dyes in yellow shwles on alumina mordant. This 
compound foinis ‘2.*2'.4' trihydioxyflavonoh 

on boiling with strong hyilriiKlie ai-iil. This suhstanco is 
a strong miirilant dyestuff. On Hluniiiia mordant it dyes 
in yellow shmies and on iron in olive-brown to black 

shniles. This shows that the etiioniogenic group qu 

is much more active in presenee of hydroxyl groups ill 
positiiiiis 2' and 4', and is of importance as it helpa to 
explain the tinctorial iiroperties of Morin, which, according 
to the autliors is 1.3 2'.4'-totrahydroxyffavonol.—E. P. 

Eniii.isii I’atknth. 

PlmniihmiiMhvmidnzolc; Mmittfiiclttn of mm amino- 
hyirortjMrd dcrimHifu of ■ —O. D. Ata*l. London. 
From Aet.-Oes. (. Anilinfabr., Berlin. Eng. Pat. 
11,7611. June 5, 19(16. 

Onk nr Isith of the Kiilpliiinie avid groups of jihonyl- 
naphthimidazoledisulphonic acids, which are in the 
naphthalene nucleus, may be replai ed by hydroxyl poups 
bv heating with alkali hydroxides to about 17(r C.. JOT- 
feralily in jircseiioe of water. The inilinl material, which 
has the general formula 


(K03B)sC,„H4< 


is ubtainod either bv tho rwluetion and condimsation of * 
nitrobenzal derivative of a l.‘2-diamUioiiaBhthiJenod»ub 
phonic acid, or by tn^ating with acids tiie nitrolxmaal 
derivative of a * uilrf>benztJneaKO‘2-aminonaphthaIeiMi- 
disulphonic acid, lu particular, the aminohydioxyiiul- 
phonic acid of phenyl-1.2-naphthiniidaj5ole is 

—T. F. H. 

# 

Lakeii (from azo dyrMnffn]; Prodmiion of rtd o^our:^. 
J Y. Johnson. From Badisehe Amlin und Soda Fabk. 
Eng. Pat. 82, Jan. 1, 1900. XITU., page 224. 
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United States Patents. 


Dne^v/l tmd moceaa of making mme; Anthracene -. 

O. HalK, Mannheim, and H. Wolff. Aesiimors to 
BEdmche Anilin und Soda Fabrik, l.udwigaUafen-on- 
Rhine, (.ermany, U.S. Pat. 811,471, Jan. 30, 1906, 

See Sixth Addition nt June 22, 1903, to Fr. Pat. 349,531 
of 1904 ; tlii» ,1., liXHi, 14, _T. F. Ji. 

Indigo : Prwms oj ridoriualiiig — . A, .Sohiiiidt and 
h. AronlioJz. AnsigTioVH to Furbworkt* vorjn. Mc'istor 
LueiiiH und Rriiniiiy. Ilochst a/Mniii, (Irrnianv U s’ 
Pat. 812..3!t8, Fell. 13. 1901!, 

See En<{, Put. 3181! of p.iOo ; this J., 190.7. 904.—T. F. 11. 

l>gc lAidhwy,,' d,/,st„//j.- t,Umv-gm„ AnthnqnUwnc 
~~—. K. K. Si hriiMit and K. Thun. Elborleld, (b'Vjnanv. 
APMgnois to ForlK-nfaf»r. of Klbotleld Vo., Nfw Vorl- ' 
X^.S. l»nt. IfVh. la. 

8ek Fr. Pat 354.07(1 of JlH)n ; tbisj.. 1001.- T. F. B. 

M''/*"'""'' 'f.V'-'i/ii/J.vl. (iHci, Anthruqmnm,,- 
H. F. Srfnnidt. latMu-frld.Ornmny. Assi.crrior to FarlKui- 
1? I ^ ^ i’«t- HI2,(J84. 

rOU. I.i, 

See It. Put. of P.IO,-,; (|,is .T,. |iEI,‘i'. 1010.. T. F. B. 


(lEuii.ts Patents. 

A»unohcnY'!/lll,i,K<d cmjmnnd..: }^nic,'.ie „/ pninring 
eulpimur aedn , Farbenfabr. voiin. F, llnve'i 

und ( o. (.er. Pat. 163,040. Maixh (i, 1904. 

to ["'•“'■'•‘I ei her by redueing the eondeiiNatiou |M'oduefK 
of uitiotK n'/,o\lhHlidcfi Hiid thuiaolHulnbojur iirids or bv 
eondensinix a nitrojaniyoylholide with a thiazol ba«e, aiul 
Biibwiiiienlly .sulphounting and lediieing. The reBiiltiiit! 
ammo eoini.ound.s are ol value for the ,iro(hieli„n of dv.s 
‘.V'**'"",'''-. diazotiHinc on tlii' libie, and 
dtvelopiiiir vvTth /l-iiuiihthol, elenr, fast orance ahades 
are ]iroilnee(l —T. F. 11. " 

HtldroAfiantlmignimm aryl ilhin; frocen jar pnmnnn 

mdphonu and.,,,I -. Faibenfahr, voriii. F. 11,,"^ 

und (o. tier. Pal. 104.]2Jb Mtiroh 13, 1904. 

?5frni''* "^,.1!’- ''.'’J‘"'.V’‘fdhrai|iiiiioiieH (fJer. Pat. 

158,031 ; tins ,1., loOn, 885| are aiiljihonated in the usual 
manner. (Jenerally the snlphonie groups hrst ciiU Xe 
arvi imeleiis. and then the iinthraeene nucleus. The 
aulphonatinn of the following ethers is doseritod :- 
Anthrariifimliiiheny] ether, ehrvsazindiphenvl ethei 
l-ammo-O.hydro.xyaiithraipiinoneplieii.vl ether' (the siil- 

‘ ir ' '"■‘‘"Ih' Shades), authra- 

rufftidi-o-oresyl ether, and lphcnylainino-5-pheiioxv- 

™ woo ?)*-‘t F* I'l "■‘"•t' S'VbS red sliad'es 

AiUhrmaic atnes; l‘,;i,esa Jar preparing hi/drazinc 
denvatirea o/ Ih,^ - lAn/linm-nr dy,-M,i/fa\. 'Fartoni- 

18 iooT'”' Aug. 


"•'iiinoanthraiiiiinones are eon- 
terted by means of aiilphtU's or bisiil,,h,te,s into the diazo 
ulphonie aeids. These may to obtained in the aolid form 
w siilphttfes by dilutton of their solutions m eoncentrateil 
i^phurie aetd. These diazosnlphonie acids are ml need 
o the eorresponding hydrazine derivatives bv rediX 

Inst’ l!‘'r bv stannous ehloridc, zine 

ulnWt T'®’ *'’■• 1 . aetd or a 

SO IDNH'sn ''.''*“toe-'lisiilphonio acid, 

•i.lNjfeUijJijNH.SOaH. ih obtained. Suoh bvdrazin« 
tUphome aeids are of value as dyestnlfs,' dvcing 

0 U^e^The'^iTol"* ''“■•yins from yollowisli.ted 

0 blue. The .siilphonio acid group or gronps mov Iw 
limmated- by heating with dilute acids.—T. F. B. ‘ 


for preparing an [A*el- MpeeiaUu 

SBtferf lorthe tnamtlaetnre of lakes. FarbwartoTOi^ 

SchSl.^m" Ger. Pat. 1418,644, 

oh^in^lfWuish.red lri»« are 
obtainahle, may to prepared by combining diaaotiaed 

--animo-J-naphthylmothancBulphoiiic acids with 2.3- 

fronri*'X“'*‘ dyeitufls are obtained 

from anilimn m-xylidme and p-nitraniline-o-siilphonic acid, 
but tbeir lakes art* fugitive m light._ T. F. JB. * 

UamiidoxyUn Vrnceaa for preparing a aoiid dveatvff from 
rri V- l»2-720, Jan. 4, 1906. 

UhIo KK1-) 

In the ]iroee.ss deseritod in the principal patmit, viz., of 
adding alkali mtntj! to a eonccntraled solution of hiemn- 
, tox.vhii or logwood e.\trcct (r.y,, 30" 11.), nitrous fumes 
arc evo vyd, and hannatem is produced. This is avoided 
by working with ililuto snliifions. c.g., about 2“ B no 
mtrmis fiinios nor haemal f in being produced even if the 
solution IS heated,—T. F. B. 

V.-PREPAHING. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILE^ 
YARNS, AND FIBRES. 

{('onhnuni from fnige 179.) 

^•2. A-'hthjt(iro.ryfarond: Ihjfing properiitH of _- 

i90(r39;'92Xu,!:'' 

3 2'.4'-TiiiiiviiimXYM,.vv„,N„i. called by the authors 
Resninorin stands m the same relationship to Morin 

4 u ’i" • uk Fisetju (3 .3' 4'. 

trjhydn.xytlnvojiul) .Jhuh to Ouereelm (1 .3 3' 4'. 

nrov.'-rr’'']'’ 'Th’'’’ i', '■'’X ry''''H'sis of Resomorin 
prtnid to la- dilheiilt. and the dvcstnll could not be 
obtained in a eliemieally imre condition, but its dvcing 
propel lies were investigated and an acetyl derivative 
wa.s puritied and analysed. Bv the action of 1.3.di. 
metliov.v toniza dehyde on rcsaectopheiione-moiio-methvl- 
ethor (pn-oiiol) in iiresoiiee of sodium hvdroxiae. 

2 -b^\<.{i(»xv4 . 2.4*tnin«*th()xvchalkom', 

('„H,i(0('H;,)(OJl).('(),t'll:Cll.('„lh(()CH,)„ 

IS obtained. On hoiliiig with a mixture of aieoliol and 

l.j'*?'’/'''" ;, '■''u""'' ""'' “ ™nverteil into 

J.2 .4 -trunethoxyjavanone. 


OH- 


(o11„(OCT1,)8. 


((•HaO). -(■„1|,<, . 

CO.CH, 

T his is eonverU-d in the usual manner iiitohn 'a-isonitroso 
derivative, winch dyes m vellow shades onl-obalt mordant. 
yiiK compound, on toiling for a abort time with a mix- 
tiire of gliKial m-elie oeid and It) per cent, eulphtira- acid 
yields 3.2 .4 -triiuetluixyliavonol, * 

(Cll30)C„H3<G • <:'-('«ll3(OCHj)a, 

(T).C(0H 

which d.ves on uliiinina mordant in yellow shades. On 
boiling with strong hvdriodic acid this triniethoxyflavonol 
yields liesnmoriii, 3.2'.4'-trihydroxyllavoiioI, ^ 

-0--CC„H3(0H)a. 


(HO)CaII,< 


co.c;oH) 


the dveing projavrties of which closely resemble those of 
-.2.4-tnhydroxyflevonol and Morin; on hlumina 

tJto^bmw?® r r* fron mordant intenae 

ThM'th?T . obtained. These results show 

'*** enlphiie blaekal; 

Imnatigalmn into the cauaee of the tepiering of _ t 

and some mmna far preventing it. 3. IL Pilliii, ' 
llyers and Col., 1906, 22, 64-66. ^ 

Hask,s of cotton yam were dyed with seven different 
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sulphide dyestuffs, under the same conditions, and then 
treated for**’ fixing " purposes in six different waj^. The 
hanks were next subjected to heating to 100® C. for 
24 hours, and to 110", 120®, and 130® C. for 12 hours. 
SulMequontly their tensile Htrengt.h was tested and the 

J uantity of* sulphuric acid formed, if any, determined, 
n most cases, but particularly in tlio case of the higher 
temperatures, the Abro was found to bo greatly weakened 
and in all cases an apprcciablo quantity of sulphuric acid 
was formed. The hanks on whicJi the dye had been 
“fixed” by means of copper salts were the weakest. 
In a second series of experiments the yarns were stored 
at the ordinary temperatures for different jHriods, 
varying fr<un one to seven months. In these experiments, 
it is stated, the hanks fixed by ex{K)Riire to the an or 
by chroming, gave Ixrtlcr results than those fixed in other 
ways, showing eithet no, or very slight, weakening, and 
producing either no, or very small, quantitieK of sulpliiine 
acid. Ine methods of after-treatment adopted wen-> 
hriefiy: (1) exposing the wet waslied-off yarn t.o the 
atmosphere for 24 hours ; treating for 15 minutes at 00® C. 
in (2) a bath containing 3 |K»r cent, of jxitassium bichromate 
and 0 pel cent, of 20 [tor <;ent. acetic acid ; (3) 3 fsT cent, 
copper sulphate solution; (4) 3 per cent, of iM)tassium 
bichromate, 3 jnr cent, of cop|>er sulphate, and 0 per 
cent, of 2(t {wr cent, aietic acid ; (6) 3 per cent, ferrous 
sulphate solution ; (0) 3 per cent, chrome alum solution. 
'J'he author concludes that the tendering observed wuh 
produced by the formation of sulphuric acid. A third 
series of experiments was iiiidcrtaKen to show that the 
sulphuric acid was foniunl solely from the dvestuff. 
Skeins wfjro impregnated with a 1 jxir cent, solutiiui of 
sodium sulphide ainl then treated by each of the six 
“ Axing ” processes witlumt previous wasliing off. 'riiey 
were then heated to 100® C. and 130® (\ for 12 and 24 hours 
rcspei'livcly, but no sul|)buric acid could be found, 
or only an iiifinite-sinial amount. The formation of 
sulphuric acid it is. therefore, concluded, is due to oxidation 
of lm» dye-stuff uioleculc. In a further sencK of exjieirnnonts 
tho dyed yarns were Hulijectial to the aelioii of sulpluirous 
acid tor two hours (1) m the wet state, (2) dry. 'I'he author 
finds that sulphurous aei<l rots the dyed yarns under 
tho conditions of his experiments, if they liave been 
aftor-troat4‘d with copjx^r or iron salts, es[KM‘jally in the 
moist state. ’I’he n‘sults obtained from each senes id 
exportments are shown in tabular form. Tluy show 
according to thc! auth«»r that no hard and fast rules can be 
laid down for the sulphide blacks ; that tlmy should not bo 
troah'd alike, but cai’h individual lu tlu> manner best 
suiW.d to its proiK*rlies, but that the use i)f copper salts 
for afUir-troatment must b(^ avoidinl. special attention 
is drawn to tho fact that yarns treated with liieliromati* 
and a<H5tic acid, or subjected to atmospheric inilueuce 
afU'r dyeing, kept practically in normal condition after 
many months’ exposure. In general, to prevent t<.n- 
(ioriug of goods dyed with sulphide blacks, tho author 
recoinmeiuls that the dyed goods should bo impregnated 
with a carbonate or acetate.; if this be iniprac‘ticable, 
in the case of after-troatinont with cliromc is atfvantagcous 
in tho cast! of most dyostulTs.—H. L. 

Engusti Patbnts, 

Co^lon^^i•fd hvlh or other tmete produets containing fhrouH 

maierialii; Procvsscn and apparatus for treating -. 

C. Knopf and Bremer Baumwoli-Werke. C. Knopf und 
Co. Hemelingeii, Germany. Eng. Pal. 12,(550, June 
19, 1905. 

The waste materials are treated in suitable digesU^rs, 
autoclaves or similar vessels, with solutions of rcagmts, 
which are capable of dissolving both tho iinjmritios of the 
fibres and the huU-reHidues, without however, notice¬ 
ably attacking the fibres tlieinstilvcs. Suitable reagents 
axe alkalis, alkaline earths, dilute acids, alkali sulfites 
and sulphates, and calcium, magnesium, ^^oUssium and 
sodium bisulphite. The treatment is efleoted under a 
pressure of about four to six atmospheres, and after the 
hulls have bwn sufficiently macerated or softened, the 
fibres to be recovered are mechanically separated tboro- 
from by washing, bating, and sifting operations.—D. B. 


Silk; Jlfanv/aclufe of dftittcud —-—. Q. Bietl, Berlin. 

foig. Pat. 16,029, July *21. 1906. 

See Fr. Pat. 360,323 of 1906; this J., 1900, 16.—T.F.B. 

Evaporator for evaporating the liquid in bretoers' loosk, 
s^nt wash or pot ale from distilleries, ivasie or spent 
dyes and the like, and coMentratina the solids fn the same ; 
the evaporator being also applicable as a stnoke washer. 
A. B. Lennox and T. Mackenzie. Eng. Pat. 8342, 
April 19, 1906. XVIJIB., page 231. 

Dye-water and similar effluents ; Apparatus for purifyii^ 

-. W. Mcl). Mockey. Eng. l»at. 11,410, May 31, 

HK>6. XVIIIB., page 231. ‘ 

U.siTEii States Patent. 

Formoldchyde-hydroMidphUc and process of making same. 
E. A. Fournoaux, Assignor to H. A. Metz, New York. 
U.S. Pat. 812,124, Feb. 6, 190(5. 

A BASIC zinc formuldehyde-hvdrosulphite. which is crystal- 
line and can be dried in the air at lOtr C. without decompo¬ 
sition. IS prepared hy the action of a ” suitable alkali oom- 
pound ” on a solution of zinc hydrosulphit« and formalde¬ 
hyde. The lorrcHponding sodium formaldehyde hydro- 
sulphite IS obtaiiic<l l>y thc action of sodium carbonate 
on tho zinc compound. One part of the latter is capable 
of reducing about 1’5 parts of Indigu in the form of ite 
sulphonic acid.~T. F. B. 

German Patents. 

Votlon and silk niixlurc ; Process for preparing a ——- 
which can he. uniformly dyed. J. P. Bemberg, A.-G. 
Gcr. Pat. 105.218, June 9, 1903. 

OitniNARV cotton and silk ” mixtures ” cannot be 
uniformly dyed, the silk always taking a decj>er shade 
than thc cotton. It is proposed to weave together silk 
and merceriHcd cotton, the inercensatkm being carried 
to such an extents previouslv detonnined by experiment, 
that the cotton is <fyc<l to the same depth os the silk by 
the particular dvestulf which is to bo empioved. 

—T. F. B. 

Aniline Black dyeings on wool: Process for increasing 
thc fastness of ——. O. Bcthniaiin. Ger. Pat. 161,283, 
Nov. 14, Um. Addition to Ger. Pat. 130,309, Nov. 
18, 1900. 

The Aniline Bla< k dyeings on wool, produced by the pro¬ 
cess dcseribed in the principal patent (Eng. Pat. 21«*2dff 
of 1900; this •).. 1901, 577), are rendered much faster 
i)y treatment with a 5 per cent. s<ilntion of an alkali car¬ 
bonate : this mriitralises the acid set free during the prooMS, 
which is not the oaso when soaping is resorted to, os 
previously directed.—T. F. B. 

: Formaldehyde : Process of preparing a compound of — 
confatnm^ sulphur. L. Cassella und Co. Qer. 
164,606, March 26, 1904. 

A SULPHUR derivative of formaldehyde, different from 
trithioformaldehyde and thiometaformaldehyde, is 
I obtained by tho addition sd formaldehyde to an aqueous 
' solution of an alkali sulphide. It is stable towards 
, oxidising agents, and is inactive in tho oold, but at higher 
' temperatures, esmcially in proseneo of alkalis, it is 
! deoomix)sed, slkoU sulplude being regenerated. It eon 
I be used in printing with sulphide dyestuffs, the fine^ 

’ divided dyestuff being mixed with the formaldehvtfo 
derivative, and printed on the fabric, which is toon 
, sUiamed.—T. F. B. 

Cotton ; Process for producing fast hrovm shades on —. 

‘ Badische Anilin und Soda Fabrik. Ger. Pat. 164,123, 
March 6, l\m. 

‘ Although fur, feathers, Ac., cim be dyed fast browB 
i shades by impregnation with l.S-dihydroxynaphthaleno 
1 and exposure to air. cotton does not give good results by 
I the process. Brown shades fast to light, washing and 
j ohionno can, however, be obtained on cotton by impr^a** 

I tion with. Lfi-dibydroxyhaphthaieno and sub^tteni 
[ steaming.—T. F. B.‘ 



m 


Cfc, Vn.~ACII)8. ALKAU8, A SALTS. & N0K-MI5TALUC ELEMBNTS. 


J> 9 eitu/f; Proee«8 for producing a jad, Bordeaux Red, Axo 
—— on the fibre. Farbwerke vorm. Meistor, Lucius 
uad Briining. Oer. Pat. 102,6i27. Aug. ll» 1904. 

Fast, bordeaux-red ehadea an» prodiicwl on the fibre 
by developing diajsotised m-aniinobonzeneozo.w-tolui- 
■dioe with /?-naphthol. The dyestuff is formed much 
more riwdllv than that from p.mtrob(!nzeneay.o-o-to)uidine 
(Oer. Pat. 166,390 of 1903; thin J., mw. 644), White 
•diBcharges mav be prfxlucetl on the dyeings by means of 
formalJehyde-nydroHulphito co^nponndH.—T. F. 11. 

VIL—ACIDS, ALKALIS, AKD SALTS, 
AND NON-METALUC ELEMENTS. 

{(\>ntinucd from payc 180.) 

Bddwm ttirathiotuUc and dtthiomif ; Action of 

cyanide on -. A. Outmanii. Her., 1900, 89. 509— 

513. 

Bv the action of potasHimn cyanide on soiliuni tetra- 
tkionate in presenco of alkali, j>otasHium thiocyanatii and 
s^ium H»ilpha)o and sulphite formed, according to 
the e<]uation: 

Nog.S^Ojj+ 2K0N+ 2NaOH 
2liCN!S + Na2S04 + No-^SOa + H^O. 

In this reaotitm, therefore, the tetratUipnaU^ apparently 
splits \\]> according to the eiiuation: —+ + 

whereas, by the action of sodium arsemte. it d<‘eomposes 
according to tli© sclu'tne; - 2 S 02 't + f-mlium 

sulphite, monosulphoxyarsenate and arsenate being 
formed (this ,1.. 1905.* filH). The explaimfnm of this 
tliffereneo is pn)bably that, in both caw's, tin’ t<*truthionHt4’ 
gives uptwo atoms of sidpluir to form thiocyariateand inorm- 
Hulpho\yarsenaU’ resfiectively, but that in the reaction 
with eyannle tlie oxygen alw> given up oxulises the suIjihiU' 
rather than the cyanide, since cyanates can only be 
-obtained from oyanules in aipioous solutions by the ns<‘ 
of very strong oxidising agents. 

Sodium dithionate is not aet(*d upon by |M)tas'‘»um 
cyanide alone or in presonee of sodium hydroxide, even on 
boiling.— A. S. 

P(daioiiunt inrreune ftrrocyunidi. (». Fernekei-. .1. Aim-r 

Chem. So(r., 1900,28, 87-90. 

PoTAHKit’M iniTcuric ferrocyanide may Im’ obtained ns 
follows :--Fiftwn to 20 grins, of increiTH' chloride are 
-dissolved in about 100 c.e. of a mixture of etpial 
volumes of absolut.e alcohol and ether. Kigbt to 
10 grniH. of potassium f<‘rrooyani<le. dissolve<l in the 
least |H»Hsible quantity of water, are then a4.hhHl, 
and the prceifiitate formed allowed to settle. The 
supernatant licpiul is decanted, the jn'ccipitate is washed 
twice with the alcohol-ether mixture, then with cold water, 
and finally brought on to a fillor, where it is washed with 
about one litre of water eoolod to 0'^ The irecipitate is 
■once more washeil with alcohol and other and dried at a 
temperature of 190'’ C. When thus preiwirtsl the com¬ 
pound is a fine powder having only a very faint blue tinge, 
ft has the formula ligHgFeft'Nle. in insoluble in water, but 
soluble to a considerable extent in potassium firroeyanido 
solution, probably with the formation of a moreeomjilex 
compoumi.—W. P. S. 

Arneniuretfed hydrogen; Itmciions and iiitihodH of dihr- 

mining -. H. Keckleben and <1. Lockeinann. 

XX.III., imge 23(i. 

Iodine ; Japanese -. Chem. and Drug.. Feb. IT. liH>0. 


The following figures show the increuHc 
of iixiine and its compounds m Jajian :— 

in the exports 

1 

Quantity. 

j Vahu's. 

]d 0 & (11 iiioutlu). 

1904 . 

1909 . 

1902 . 

lb 

57,214 

no.7i5 

29.759 

4,05R 

< 250.M19 

! 298.800 

1 101.174 
’ 14,828 


The chief kelp-producing diRtricts in Japan are the 
province of Shima and the island of Hokkaido, but nearly 
all fishing diatriotA i)roduoe a little. The industry is 
therefore more or iesa scattered along the coast of Japan, 
and is in the hands of many small producers, from whom 
the throe largest firms procure their supplies. The annual 
production of iodine in Japan at present is cstimatod at 
about 200,000 lb., of which about 70,000 lb. is consumed 
there. [T.R.1 

Enou-sh Patbnt. 

Ammonia; Prorcfis of producing -. K. Kaiser, 

Berlin. Eng. Pat. 26,803, Dee. 22. 1905. I’nder Int. 
Cotiv., Dec. 24, 1904. 

OALOitfM turnings are heated in a clay or metal tube to 
about 500" D., and nitrogen and hydrogen ore alternately 
lassitd through the tula*, whereby calcium nitride is first 
ormed. and then calcinin hydride, the ilispUced nitrogen 
uombinmg with the hydrogen passed through to form 
ammonia, which is collecUsi from the effluent gases. The 
rm-CHH may be starte<i Muth calcium nilridi*. or with calcium 
ydridc. instead of with metallic calcium. (Sec also 
Fr. Pal-350,966 of 1905; I9i>5. 801.)—E. S. 

Unitbd Statfs Patknts. 

Jlydr<Khlnric acid ; .VanufneJurr of -. I. L. Roberts. 

Brooklyn, X.V. Assignor to Roberts t’licmicnl Co.. 
X.J. ‘U.S. Pat. 807,640. Dec. 19. 1905. 

Hyduooen an<l olilorine, in (he proportion in which they 
' combine to priMluce hydrochloric acid, and, preferably, as 
set free in the electrolysis of sodmm chlornle in a vessel 
provided witli separate anode ond cathode compartimaits. 
are cimducted. each by its separate tube, to a mixing tube 
or cbarnbcr. This chamlwr is connected by tubing to the 
first of H j^cnes of receptacles containing water for absorp¬ 
tion of the acid, provision for .he contniuous renewal and 
ronioval of which water is jiroviiled. The mixture of the 
gases iH igniti'd, preferably at a point beyond the mixing 
chamis'r, into which the flame at once luns back, and m 
which the combustion goes on quietly and conliiiiionsly, 

■ with the prcHliJctiori of hy^lroclilorie acid.— E. S. 

/llumina; Calcimikm of hydrated -. A. R. Pei hiney, 

Salindri's. Assignor to Cic. des Prod, (diiin. d'AIais 
c(/ de la (Jamargue, Lvims, Franee. U.S. Pat. 811,433, 
,lau. 30. 1906. 

Skr Fr. Pal. ,349.707 of 1904 : tliis J.. 1905. 732.—T. F. D. 

Tin; Apparafns for producing fonipeiundit of — . (’. E. 

; Acker. Niagora Falls. N.V. .\ssignor to Acker Process 
Do.. X..r U.S. Pat. 810,897. Jan. .30, 1906. 

Thk apjiaratus comprises a djssoKing v(*ssel for efieiding 
' the solution of tin in a solvent containing chlonno, a 
reaction tower, means for I'irculating tlie solution through 
the dissolving vessel and reaction tower, an electrolytic 
cell for the production of chlorine, with nioanN for diluting 
the chlorine by steain, ami for delivering it to (he renctjoii 

■ tower. (See also U.S. Pats. 810,454—tl of 1906: this J.. 

; 1906, 180.)—K. S. 

I Kfjfonscencc : Apparatus for priMliicing -. K. Tsuji, 

Takaoka, Japan. U.S. I'at. 811,002, Jan. 30. 1906. 

; Sek Eng. Pat. 2346 of (905; lliis J., 1905, llOK.-T. F. B. 

1 Kkentu Patents, 

t 

j A’lVr/r act'd ; ConcrnlratioH of dilute -. (’hem. Fabrik 

j Gnesheim-EIektron. Fr. Pat. 358,373, Oct. 9. 1905. 
j Sodium iiolysiilphate, H 3 Na(S(),) 2 , is heated to about 
; 110' —13(P C., and a certain proportion of dilute nitric ocirl 
t i« incorjKirated with it, by aid of injection of air. From 
j the mixturo, com;enteated nitric acid is distilled off and 
I collected. The mass is then further lieated to 250''—SOOT'D. 

! to exiiel the water taken up, after which the polysulphate 
is allowt^ to cool, tlie cooling proi’twa being aided by the 
injection of air, until the former tennierature of 110*^— 
13(>^ is reocheii. A further addition of the dilute nitric acid 
is then maile, and the process is renewed. The nitric acid 
may be dietilled under a partial vacuum.—£. S. 
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Lime; Prouie for abiaining hffdrated . J. Reaney. 

jan. Fr. P»t 388,396, Oct. JO, 1905. 

8*11 U.S. Pat. 803,606 of 1906; this J., 1906,1230.—TF.B. 

'On4ieoue mixture*, eepeeidSp ihe oxygen and nitrogen of the 

air; Avparatu* for mechavirMy separating -. 

K. P. M. Faroot. Fr. Pat. 368,3l»7, Oct. 10, 1906. 
I., page 211. 

VOL—GLASS, POTTERY, AND ENAMEUS. 

{Continued from page IHl.) 

■Olass Industry of liamria. For. Off. Ann. Ser., No. 3.526. 
Thx manufacture of glasH was impeded in 1904 by dry 
weather and lack of water power, eHpjH-ially in the Furth 
•district, the centre of the industry. The Ignited States 
market, once all-im|)ortant to the Bavarian glass industry, 
is l>oing spoilt by inland coinp<‘tition and liigh duties, 
whilst the C/anadian market has liecn lost tmtirely by the 
tariff war : the duty on Bavarian blown glass was formerly 
20 per cent, ad valorem, Belgian erystal glass paying 26 
per cent., but now the <luty on Gernmn glass has ts>en 
raised to 26^1 |s'.r (‘cnt., whilst the duty on Belgian glass 
has been reduced t<i 10 per c«'nt. If this stat-e of aOairs 
continues the Bavarian gloss industry will srxm bo a thing 
of the post, having besides to fight against the keen coin- 
petition of the Rhine jnovmces, .Silesia. Saxony, Belgium 
and Bohemia. Fiirtli (NuremlMTg) ex(Kji’ted m 1H90 to 
the Unit<!d States glass to the value of 470,0(KV.. which sum 
fell U8.63;W. ill 1903, and to 62,834/. in IIMM. Th.it 
district expoiUid, up to 1904, imrroth to the value of 
aUml 12,600/. ])er annum to Canada, but miici* the new 
tarilT and surtax amount to 26i\ per etmt. of the total value, 
the exjK)rt t rade to ('anada is almost killed. Some works 
have ('eased t-o manufoeture mirrors, having turned to 
plate glass instead, whilst other works have Hl.f»]iped manu- 
lacturing entindy. The raw niatenals nceessary to the 
glass industry liave also increased eonsiderahly in ]irice— 
acid.s and ursiMiic from 15 to 20 per cent., shellaceven 3t)0 
per cent.. Ac., whilst the Increase' of thfi sale j^rice wa.s(>nly 
from f> to 12 per cent. This increase was partially 
rendered possible by llu' strike in Belgium. IT.R.j 

United Statk.s Patbet. 

AT7fca glass; Manufacture of -. .1. F. Bottomley, 

Wallscnd, U. 8. Hutton, Manchester, and A. Paget, 
North Cray. U.S. Pat. 812.399, Fel». 13, 1906. 

8kio Kng. Pat. 10,670 of 1904 ; this -J,, PdOo, 670.—T. F. B. 


IX.-BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from jtage 18*2.) 

Cement: JlcltUion of the nJumc uvight of ram maiervd to 
the output of a rotary kiln. W. H. Hess. d. Amur. 
Chem. Soc., 1906, 28, 91—94. 

Thb output of a rotary kiln in clinker is nearly twice as 
much when working on eemont roek or limestone and clay, 
aa when using a mixture of dry marl and (day, other con¬ 
ditions being the same. This difference is duo to the 
varying volume weights of tlu' materials. Results 
obtained l>y the author gave for marl alone a weight of 
48*7 lb. THir (uibic foot; for chemically pure precipitated 
chalk, 32*7 lb.; and for natural commercial chalk, 70 lb. 
tlsing a small experimental kiln, it was found that a nvarl 
and clay mixture consuming 1126 Ih. of coal per hour and 
producing 1600 lb. of cement, consumed 27(K1 ib. of (jement 
mixture narin^ a volume of 53 cubic feet. A kiln of the 
same oonstniotion, working on a C/enient rock mixture and 
consuming 1125 lb. of coal per hour and producing 3:i^ lb. 
of cement per hour, burned 52 cb. ft. of raw cement mixture 
per hour. The greater the u^igbt of the ground raw 
cement mixture per cubic foot, the greater is the output 
of a kiln. The term “ marl,” used above, designates the 
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lake deposits of Canada. Ac., which cmisist of 

about 90 per cent, of onalk, 6 per oent of shell lime, and 
5 per cent, of organio matter. As marl and cb^k are too 
bidky, it is probable that in the future they will be 
replaced, for reasons of economy, by Itmestone and cement 
rock.—W. P. 8 . 


RNausu Patiitts. 

Clay, or similar materials; Drying of various substances 

such as -. T. M. Stocker, 8t. Austell, Cornwall. 

Eng. Pat. 2097, Feb, 2, 1905. 

By means of suitably placed iiartitions, the hot gases in 
the flues beneath the drying chamber are forced to follow 
a Kigxag or sinuous course, thereby ensuring a more even 
drying of the clay above.—A. G. L, 

[Pai>emn\ts, blocks, tUes, i^c.] ComposUion of matter. 
S. G. Wightman, Washington, D.C., U.H.A. Eng. Pat. 
19,022, Sept. 28, 1906. 

From 6 to 10 lb. <if iron oxide, iircferably the ‘‘ peroxidi^” 
is stirred into 100 lb. of melted resin, and the mixture 
added to 1000 lb. of powdeiwl clay, sand, gravel, loam, 
Ao., previously heated to 200'" or 260^ F. ^Vfter thoroughly 
mixing it, the plastic mixture obtained is moulded and 
allowed to cool. 1’he blocks obtained show a crushii^ 
strain of 2i tons per «<(. in., and remain rigid up to lOO** Y 
When sanil is used alone, 15 jwr cent, of the resin mixture 
should be used ^clay or sand mixed with lonm gives good 
results with 10 }>er cent, of resin.—A. U. L. 

Cementing material and the manufacture of the same. 

R. Zellenka, \ ienna. Eng. Pat. 5513, March 16, 1905. 
'Phk eemenling material is made by molting sulphur, 
adding lampblack or other colouring matter, and ferru¬ 
ginous saiKl from iron foundries, or sand from iron or 
.steel fettling, furtlier heating tbe mixture until it becomes 
thick, and then allowing it to eool, with stirring, until it 
becomes thin enough to lie ])oured into moulds. Before 
use the mat<erial must be heated to about 1^® C., when 
it b(X‘omes a tbin luptid. in which coutlition it is used for 
filling in joints bctweim bricks, stone and iron or steel, 
&r.—A. G. L. 

Cement kUyis ; Hotanj -. E. Nowell and W. Fennell, 

.Miskirton, Notts. Eng. Pat. 9108. May 1, 1905. 
I’he kiln is construct'd of lengths of welded tube joined 
together by angle irons secured at the ends of the tubes, 
the angle irons lieing fatted in a lathe and riveted or 
bolted together. The kiln has an increased extornal 
diameter at the firing end, the internal diameter being 
kept the same throughout, thus giving a greater thickness 
of rofrat'tory lining at the hottest parts.—A. Q. L. 

Bituminous substances, resins, oils, waxes and fAe like ; 
Treating -. E. Braachler-Kurta:, Enrich, Switzer¬ 

land. Kng. Pat. 11,191, May 29, 1905. Under Int. 
Conv., .Tiinii 2, 1904. 

.A sowmoN of 90 parts of aspbaltum in 200 to 300 parts 
of lienzol is gradually introduced into a boiling solution 
of 3 parts of sodium soap and 2 parts of crude starch in 
10 parts of water, the volatilised benzol being condensed 
and collected. Tlic mixture is well stirred and allowed 
to (‘uol with constant agitation, when a homogeneous 
mass is obtainiKl which forms an even emuliiion on diluting 
with water, and may be used for impregnating paper, 
bricks, See., and for i-tmdoriiig roads dust-free. Other 
substances, e.g., pit(*h, ozokerite, fats, oils, and balsams, 
dissolved in solvents such as carbon tetrachloride, Ao., 
may be siibstitute<i for the benzol solution of asphaltum ; 
gums, albumins, pectins, soluble silicates, Ac., may 
repla(M) the starch : and alkalis, alkaline earths, or borax 
may be substitiitiHl for the soap. The method of mixing 
may also be modified somewhat.—A. G. L 

Unitsd States Patents. 

Roads; Process for tarring -. L Pr^aubert and 

Q. A. Thube, Nantes, France. U.8. Pat. 812,8^, 
Feb. 13, 1906. 

See Fr. Pat. 342,898 of 1004; this J., 1904,1029.—T.F.B. 
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(Xwohlft, ItM. 


CevieiU: JHydravlit. —— and proce^ss of making the Bomc, 
a D. Clark, CUfton, AtIe. U.S. Pat. 811,902. Feb..6, 
1906. 

Ore» with an aiuminoua silioiou» eangue are treated in 
concentrating or other mills, and the tailings from these 
are olassitied by hydraulic means. The tailings are 
pulroriscd and mixe^ with a calcareous substance, such 
fls limestone, the mass being afterwards reduced to a ; 
powder, tlie mixture burnt to a clinker and the latter j 
pulverised.—B. N. I 

Fkknch Patents. 

Pavc7?u'.nts, iilt’S and other huUdtng maU rUde; Cont‘ \ 

po^itwn for -. S. (1. Wightman. Fr. Pat. 308 362, | 

Oot. 9. 1906. I 

See Bng. Pat. 19,622 of 1905 ; preceding these. ~T. F. 11. I 

[liydravlir, ceme?!/] ; ^^dieo-calcamynH ngglovn ratv. C. de ^ 
La Boche. First Addition of Fob. 22, 1906, to Fr. Pat. 
360,340, Nov. 23, 1904. i 

In the present addition the agglomerate dosenbed in the 
original pat^mt (see Kng. l*at. 25,884 of 1904 ; this ,f., : 
1905, 12.33) is* olaitued as a hyilraulie cement. Utbej- , 
subi^tances, t\g., magnesia, baryta, alumina, may also 
be added to the mixture.—A. (i. L. 

(lEiiMAN Patent. i 

« 

Slag ,* Proce.HH for the dxsinUgrativn of ineMen hlubf- : 

furnace -. W. l.A'ssiug. Get. Pat. 162 014. May 4, ( 

1902. X., page 222. 

X.—METALLURGY. 

{Continved from pige 185.) 


. States in 1905 approximaM 13,464 tons, fre« of duty, 
which is substantially more than was reported in 1904. 
Exports of nickel, nickel oxide and matte amounted 
to 9,698,000 pounds in 1905, which compares with 
7,519.200 pounds in 1004, showing an increase of 29 per 
cent. [T.R.} 

Tin Industry in 190.>. Mining World, Jon. 27, 1006. 

It is 18 years since tin sold at a higher level than in 1905. 
In 1888, when the world’s consumption was 53,389 long 
tons, thi' top price in London was 170f. per ton; but the 
collapse of tno French syndicate which had “ rigged ’* the 
market broiight the quotation down io lU. per ton. In 
1906 ( he world consumed 93,764 long tons, or 40,366 tons 
more than in 1888, reducing the visible stqiply to 13.451 
tons (HI Dec. 31, 1906—a point which initiated a rise in 
price from 129/. Is. tk/. t-o lt)6/. 12«. 6d. jier ton. What 
share the United Statt's took in c-stabllshing extraordinary 

J >riceH for a metal which is produced at a comparatively 
ow cost, by reason of clx^ap labour, will be understooii 
when it IS said that that country’s consumption increased 
from 14.400 Um.s in 1888 to 40,144 tons in 1906. 


Tin production of the World (long tons). 


(^ountrlM 

1 ieo4. 

1905.* 

Malay State*. 

68.657 

67,000 

Banks and Biliiton. i 

14.688 

' 12,260 

Bolivia . 

0.26U 

11,900 

Cornwall. England. ' 

4,282 

, 4,600 

Australia . 1 

&.UH2 

4,900 

MIsi’ellaneouK. 

3H4 

I 600 

Total . 

1 92,243 

; 01,060 

• Shipnieiita. 


[T.R.J 


Hickd and iUdndt Industry in 1905. Mining World, dun. 

27, 1906. 

The world's produclKm of nickel aiiumuts aunuaily U> 
between 12,(K)0 and 15,000 tons, t’aiiada and the Uniled 
States tog(‘thcr contributing al>out twr).thirds. The 
exports from New (.’idedonia in the 10 mouths ending willi . 
Oololwr, 1905, weni 110,560 inetri<‘ Iona of nickel ore, ! 
and 7286 tons of cobalt ore. On Uuk basis the year’s 
exports may be estimated at about 122,(KH) Ions of nickel 
ore and 8(K>0 Jons of cobait ore. 

Canada’s oiitjuit has lieen added to materially during 
the past year l»y reas<in of tlu? cneigelic development ol j 
the miucH in northern Ontario. There have also been j 
interesting developments in the new district of (.!obaIt, 
near Lake 'Tcmiskaniing, where eohalt-niekel araenidoH 
occur in quantity in the rif'h silver ore. The average con¬ 
tents of Rome large shipments of this unique oi-e to New 
Fork showed .3’6 percent, nickel, 7*3 jx rcent. cobalt, 31 per 
cent, arwmic, and 1257 oz. silver. The Ontario Govern¬ 
ment on Aug. 28 withdrew all lands in tlu' townships of 
Ooleman, Bucko, Lorrain and Hudson, comprisuig the 
flUver*cobalt axea, from sole or lease under the Mines Act, 
for the purpoJM? of legislating so that a larger revenue may 
be realised from the mines. Existing rights of applicants, 
however, will not be interfered witfi. 1’he Government has 
also granted to the I'emiskaming and Northern Ontario 
Kailway Contndssion full eoutroT over the silver cobalt 
locations on the right of way, as well as those on the 
townsite of Cobalt. 

The production in Ontario, as reported by the Govern¬ 
ment for the six months ending with .June, 1906, was 4671 
tons of nickel, valued at 1,038,040 dots., and 65 tons of 
cobalt, valued at 80,560 dels. The year’s output is 
estimated at fully 9250 tons of nickel and 125 tons of 
cobalt, A visit was made to the Sudbury iimkel mines by 
the du'ector of the India mint, for the purpose of securing 
a supply of nickel to be used in (‘oimng the new anna, 
valued at about 3 cento. The United States mines a small 
quantity of both nickel and cobalt, and in 1905 there was 
little change from 1904, when the mokel output of Alodison 
conntv, iilo., was valued at 25,382 dole., and of cobalt at 
89,70^ dels. 

The im^rts of nickel ore and matte into tlie United 


‘ Miiicral production of Tasmania. Bd. of Trade J., Feb. 
! 22, I9(J6. 

j The following particulars of the mineral jiroduelion ot 
■ TaNiiuinm during tin- years 1903 and 1904 are extracted 
from I lie Kepoi t of the Mining Department: — 


1003. iao4. 



Quantity 

Value. 

|Quautlty. 

1 Value. 





1 

£ 

Gold, tine. ozs. 

81.70.5 

136,072 

66,921 

280,015 

Sliver ore.tena 

7,160 

77.271) 



Silver lead ore_ „ 

— 

.... 

61.13S 

203,702 

,. bullion . „ 

3,107 

103,861 

_ 

Copper, native. 

— 

— 

212 

14,416 

„ (exported) „ 

150 

11.288 



„ blister .... „ 

8.508 

230.190 

8,371 

682.540 

Tin (exported) ... „ 
Auriferous quartz 
and pyrites ex¬ 
ported . 

1.263 

164,271 

2.071 

265,226 

811 

9,410 


— 

Coal. 

23,961 

20,739 

61,109 

51,942 

All other ndnerols .... 

- 

16,189 

28,349 

Total value .. £ 


767,240 


1.411.192 

LT.R.] ■ 


Carbon i» steel; Deltnmnalion of - hy direct ignitioik 

with red lead. C. M. Johnson. XXIJL, page 236. 

English Patents. 

Iron ores ; Process for aaglomerating pulverulent -. 

W. Schumacher, Osnabruck, Germanv. Eng. Pat. 
28,019, Doc. 21, 1904. 

The ores are incorporated with tinc]y>divided silica mixed 
with Umo or calcium hydro.tide, subjected to the action 
of steam and briquetted under pressure. —J. H. 0. 

Minerals; Wet separation of -, H. L. Sulman and 

H. F. K. Picard, London. Eng. Pat. 1821, Jan. 30, 
1906. 

Small proportions of caustic or carbonated alkali, idkali 
sulphide or polysulphide, soluble soap, saponin or the 
Uke are mixed with the water employed, whereby its 
surface tension is diminished so as to cause permanent 
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frogling on agittttion. The pulp pmaved the 
tmtied water is passed ove^ « s&annx or VMOier. 

-—J, H. C. 

Lead and like oree ; Treatment of -. A. J. Boalt» 

London. From Soo. Anon, des Mines de Bormettes, 
and A. Lotti, Marseilles, Franee. Eng. Pat. 286), 
Feb. 11, 1906. 

Sb» Fr. Pat. 346,527 of 1904; this J., 1906,200.—T. F. B. 

AUoye; fmpts. in -. Hoc. Anon. “ la Noo-Metallurgie,” 

Paris. Eng. Pat. 3179, Fob. 15, 1906. Under Int. 
Oonv., March 18. 1904. 

Sbe Ft. Pat. 341,630 of 1904 ; this J., 1904. 871.- T. F. B, 
Unitki» States Patents. 

Converter. G. T. Walker, Washington, D.C. 

U.8. Pat. 811.006, Jan. 30. 1906. 

Thb converter communicates through an owning with 
a slag reoeptacle in close contact with it. air neing as far 
as pottible excluded from the slag-recejitaclc. The metal 
is ti»e converter is agitated, anu the slag and other im- 
poritkM are driven to the top by means of a current of 
air Of other gas, intrcaluced below tlit' sui facc of the metal 
through a double .senes of tuyeres. Through another 
double series of tuyeres air is fort^ed against the surfac^o 
of the metal in the converter, and drives the slag and 
other impunties into the slag-ie(;eptacle.— 

Cnnoitfle fumaee. E. Hausinann, ('ologne, Germany. 

IT.ft. Pat. 811.219, Jan. 30. 1906. 

Ski Eng. Pat. 16,087 of 1905 ; this J., 1906, 78.—T. F. JJ 

Furnace; Roaming -. F. KJeixdko, Now York. 

U.S. Pat. 811,643, Fob. 6, 1906. 

The furnace consists of a number of superposed hearths 
through which i)asHes a rotating hollow shaft having 
hollow arms extending into the hearths. The shaft 
is divided by a longitudinal partition into two conduits 
■Gommunicating with each other at the top of the shaft. 
These conduits are divided into compartments by trans* 
verso partitions, and pipes load from the compartments 
into tlic hollow arms. A cooling medium is caused to 
circulate through the whole apparatus, entering at the 
bottom of one oundiut, and )[>assing in succession up through 
each compartment anrl hollow arm on one sitie of the 
central partition, and then down in like maimer llirough 
the coBopartineuts and hollow arms on the oilier side of 
the partition, tinally escaping at the bottom of the second 
conauit.—A. S. 


' Tkk upper Mfrt of the furnace ia cmutBcioted with dooUe 
walla, a hotair apace, 5, being thus formed. The air- 
islet pipe, 23, surrounds the outlet {ape, 17, leading to 
the ataoK, and ooznmnnioatee with the hot-air space. An 
exhaust fan is placed in the outlet-{npe, and a tan-blower 
in the inlet-piiw.—A. 8. 

Ore. or fiuC’dnU; Sintering cammin^ded -. G. L. 

llaviHon. Assignor to American Sintering Co., Oiicago, 
II). U.a Pat. 811,040. Jan. 30, 1906. 

Thk dry ore or Hue-dust is mixed with about I pw cent, of 
dry cominiauted ** Huor,*’ and the mixture is passed 
gradually through a rotary furnace, wherein it is heated 
to a teuiixTatiire which causes the mixture to partially 
fuse,—A. S. 

Ore*: Proccea of recovering •nnluea from aulphide ——. 
F. C. Pohle, Keno, Nev. U.S. Paf, 811,085, Jan. 30, 
1906. 

SuL.rHii>E ores containing gold, silver and base metals 
are mixed witii a chtoridc and roasted in an oxidising 
atmosphero. the vajHiurs produced being forced together 
with the products of comhustion, through condensing 
and cooling arrangement, where any nKstallic va|>ours 
are recovert'd. The roasted ore is cooled, leacheil with 
water to remove soluble substamos, and then leached 
with a solution of an alkali cyanide to dissolve tlie gold 
and silver.- A. S. 

• 

Nickel-topper allotfa : Manufacture of -. A. Monoll, 

New York. U.S. Pat. 811,239, Jan. :40, 1906. 

An ore containing the sulphidos of nickel and copper is 
smelted, the resulting matu* is bessomerisexl, the product 
18 roost^t to convert the metals into oxides, and the latter 
arc reduced in order to obtain rllrcctly a malleable nickel- 
copper alloy.—A. S. 

Aluminiuru ; Meana for acMeting -. A. \V. King. 

AssigTKtr to C. Rogers, Iwondon. XLS. Pat. 811,726, 
Feb. 6. 1905. 

See Eng. Pot. 3589 of HHt6 ; this J., 1906, 804.—T. F. B. 

Iron sponge; Method of manufacturing -. G. 

Grondal. Djursholm, Sw'iMlcn. U.S. rat. 812,174, 
Feb. 6, 1906. 

See Fr. Pat. 330.763 of 1903 ; this J., 1003, 1091.—T.F.B. 

Steel; MvU or hath for hardening - . S. N. Brayshaw, 

Hulme. Assignor to G. Nash, New' York. U.S. Pat. 
812,178. Fch. 13. 1906. 

See Eng. Pat. 12,810 of 1904 ; this J.. 1906, 803.—X. F. B. 


Furnace; Smelting ■■ .V. H. Partridge. San Fran¬ 

cisco, Cal. Assignor to 3'he Vencedora lilino Equip¬ 
ment Co., California. U.S. Pat. 812,083, Feb. 6, 1906. 



Gbiiman Patent.-!. 


Steel in hearth ftirnac'.a ; Production of alaga poor 

tneUdlic oxide a in the manufacture of mild -. Kloktro- 

Hiahl G.ni.h.H. (icr. Pat! 163.519. July 23. 1904. 

Claim ia made for the addition to the slag, as it forms,, of 
suitable quantilics of calcium carbide or silicon carbide, 
or a mixtun^ «»f t!,c two aubstances. The metallic oxides 
are rcdiK^cd. the mcta»M ro-<lis8olving in the molten metal 
in the fiirnaet^ and a 4 al('ium silicate slag is pnNlut^ed, 
which, it in stated, has little action on the furnace lining. 

—A. 8. ■ 


Ores a)fd metallvrgie.nl product of all kinds ; S 1 dphatiaa^ 

tion ” of - hg fusion iritk sulphates. E. Enke. 

Ger. Pal. Ui3.4lo; Nov. 18, 1904. 


The ore is fined with an alkali bisulphato, preferably 
sodium bisulphatc, «)r with ferrous aulnhatt*. or a mixture 
of the two substances. The air is excluded and the tem¬ 
perature is maintained at a point at wliit^h only the ferrous 
sulphate adiled or formed in the priKcss, is deconiimsed. 

—A. 8. 


Alloys of metals of different 'ajxxific gravity; Manufacture 

of -. A. Mahlke. Ger. Pat. 163,411. Nov. 22,1904, 

PiSCES of the lighter metal are ploocd on the bottom of % 
ci'uoiUe without touohii^ the wtuis, and are peioked aroaml 
and above with pieoea m the heavier metoL A quantity 
of tkkB fused heavier znetol is then poured into the oruoible 
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w. 


Mt that the light metal ia contpletely protected from the 
atinoi^phere. After adding a furt£ier quantity nf 
heavier metal, if required, the mixture ia fused. 

It i« stated that by this process aUoys containing 
relatively hitfli pensen^ges of magnesiuin can be nro- 
ducert. and also hard lead containing more antimony than 
that obtained by thnusnal mothodH.—A. S. 

Slag ; Proce^n lor the (limntQgrntion of motten (daaUfnrnatc 

-. W. Ix'SHing. tter. Pat. ]62.(W'4, May 4, 11)02. 

The molten sing in fed on to the corrugated Htirfaco of a 
long, horizontal rotating rlrunr. Time or other suIrstancoH 
mav l»e added to the slag before it reaehes the drum, or may 
lie Jed on to the drum with it.—A. S. 

Xl.-~£LECTRO-OHEMISTRy AMD 
ELECTRO-METALLURGY. 

{('ont^nued }rom page IKK.) 

(A.h KT.KtTRO-CHKMlSTRY. 

EU‘Ctr<Jytic redhetion: ikUhodir potential and - in 

nulphvric neid nnlutton. .1. Tafel. Z. Kleklrochem.. 
lOOfl. 12, 112—122. (See also tlm d., ItHH. 48.) 

The present rommunication gives the general eoneluHions 
which the author has airivcrl at as a rt^sujt of his cxtenderl 
studies on the rcdiicibilitv of ditticultiv reducible organic 
eoraimimds with lead calbodes in MulpUuri*' ac^id solution. 
As special cases the conversion of Htrychmne into tetra- 
hydrostrychnine and of calTeinc into deoxycaffeine have 
been conshlercil. The progress of the reiiiietion and the 
current efficiency of tin* process wen* followed by gas 
measurements. It was found first with caffeine, an<l con- 
jirined later with a whoh* senes of substances, that lead, ' 
mercury or cadmium eleidrodt-s are essential for the 1 
reaction. Direct nieasurements prove the close connec- | 
tion lietween the high over-voltage ” which these metals i 
exhibit in sulphuric acid and their iiower of allowing the 
reduction to oei-ur. In the <*oijrsc <if the work various 
<iisturhing influences have Iwen deteeted, and in many 
eases (;oul<l be ascribed to imnnte quantilios of inetallio : 
impurity. The lowering of the calhodn- poR'ntial and the 
diminuthm or <'essatir>n of the jh-occ'sh of n'diiction are ! 
I'hwiely connected with a chemical alteration of the surface ! 
of the cathode. In this res]s*ct men* traces of jilatinuin j 
an* exceedingly den‘teri<MiH. The author favumra the view j 
that the surface of the cathode in the active condition c<m- , 
sists of a metallic iiydridc which is destroyed by oxidising 
agents or by platinum, leaving the less active metallio 
surface. In lM)th crsi's. after a shorter or longci time, 
under the ax-tion of the current, the active condition is 
restored. 

In the case of caffeine, hclow a eiilhodh* (Kitential of l•(^ 
to D7 volts, w'ith l urrent lienHities varying from 0*04 to 
<)‘12r» amji^re jier sq. cm., redm-lion <loes not occur. 

Snoeiiumide is i*edu('ed lo pyrrolidoni*. but upon sjiongy 
lead cathodes the curi*ent efficiency attained (57—(W p<*r 
cent,, whilst on pfilished lead under otherwise similar con¬ 
ditions only 8 (i |R*r cent, was reached. Here ilefinite 
evidence of the catalytic inliuenee of the metal m increasing 
the reducing pow'cr of the <lif*eliarge<l hydrogen ions was 
obtained. 

When the effect is considered of the substance under¬ 
going redaction and its prcKluets. ujioii the cathodie 
^xiUmtitfl, the matter becoines coniiilicati'd. Roth the 
depolarisation, tending to diminish the pitential, as also 
the specitic action of some of these substances in raising the 
potential, have to be dealt with.—R. S. H. 

EyGUSH Patkj<(T. 

Farnafen; Electric rainianee -. J. F. Bottomlev, 

^Vall»end-on-Tyne, and A.* Pagot, North Cray, Kent. 
Kng. Pat. 9C22, May 5, 1906. 

Ak electric current is passed through carbon or graphite 
{dates fonning an inner lining to the cover of the furnace. 

The material to be treated is supported on a movable 
hearth immediatuly below these plates and is thus heated 


hy rad)ati<m. The object is to offer an extended heatii^ 
surface, the temperature of whioh can be limited to «iy 
deslmd extent. Means ore {^vided for excluding am 
and for tlnr admission of material to the hearth.—R. o. H. 

Wafer ; Apparatus for the [eleetrieal] purification of — 

J. S. Zerbe. Kng. Fat. 9216, May 2, 1906, XVIIIR, 
{>agc 231. 

Flour, grain, rice and other sid>stancen; Electric purifier 

for nec in jntrifying - . J. L. Lawson. Eng. Pat» 

13,907. July «, 1906. XVIIT.-L, page 231. 

United States Patents. 

Hydrochloric acid; | Electrical] Mamifaclurc of ——. 
1.- L. Roberts, Assignor to Roberts Ohem. (Jo. U.S* 
Pat. 807.040, Dee. 19, 1905. Vll., i>age 218. 

Lead oxide ; Process of making hydrated - \deciro- 

lyt%C(dly]. .f. H. Bridge. New York, and C. Ellis, Boston, 
Mass. r.S. Pat. 811,562, Feb. 6, 1900. 

A HOT concentrated aqueous solution of purified sodium 
chloride is electrolysed, using lead anodes, and the products 
of the electrolysis are allowed to mix, so as to form a 
precipitate of hydrated lead oxide and re-form the original 
electrolyte. The insoluble load oxide is removed and the 
oleetrolyti* again returned (o the eleetnilytic cell.—B, N. 

Fbenth Patents. 

Ineandencenee electric lamps; Mnnufaciure of -. 

•Siemens iind llnlski* A,-(«. First Addition, dated Sept. 
14,1905, toFr. Pat. 321,412, May 20. 1902. Il.,page2l3. 

Incandesfence electric lamps: Manufacture of nieiaUie 

conducting bodies \tuiigHten and mol.yhdenuni\ for -. 

A. Jusk, F. ilanaman. Ver. Kloktiizitiits A.-O., H. 
I.,andeHberger and J. Salzmanii. Fr. Pat. 358,272, 
Oct. 4. 1905. II., page 213. 

(/?.)—KLECTHO-META LLURO Y. 

Calcmm ; Preparation of metallic - by dtcfralysis. 

S. A. Tucker and J. B. Whitnev. ,1. Araer. Ohem. 8oc., 
1900, 28, 84—87. 



The apparatus employed consists of a graphite eruoiWe- 
turned from an Acheson electrode. This crucible forma 
the anode and the cavity for tlie electrolyte is 10 cm. i& 
diameter by 10 oiu. deep. The bottom of the crucible la 
about 3 mm. thick and is cooled by a coil of copwr tube 
through which water is circulated. A layer of nuorapar 
is placed on the bottom, and on this is poured fused 
calcium chloride until the crucible is nearly full; the 
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^•ter-cooled cathode ahown in the illnatration ia then I 
immediately lowered into the crucible and the current \ 
turned on. Preliminary experimente ehowed that the ' 
temperature of the apj^atus mu«t be kept constant just 
below the |Kiint at whirh the metallic calcium begins to 
oxidise, namely, 720“ 0. The yield of metal is most 
satisfactory if the temiierature be kept at 71-5“ V. The 
current should bo kept between 125 and 150 ampi'roB. j 
As the metal forms, the cathode is gradually raisi’d by i 
moans of a wheel arrangement, and, when the rod of calcium ; 
becomes so long that the cooling effect of the wafer circu. ' 
lation is lost, the metal is removed and the process reauineil | 
bv bringing the cooled iron in contact with the electrolyte. ' 

—W. P. S. ! 

Metals ; Some electrical vmasnremcnls on ——. C. E. i 
Fawsitt. Roy. Soc. Kdin., Proc., UfOB, 26. 1—6. i 

If two rods of the same metal lx* inserted in a solution <if a 
salt of that metal, and if one of the roda be in the aoft or | 
annealed condition, whilst the other is in the hardened | 
condition, then the hardened rod is the negative and the j 
soft the positive element of the celt. With other electro- | 
lytes the results are similar, but the iiieasiirements less j 
(Iclinite. (CVimpare (t. T. Beilby, tliis ,1., UK)t, 78K.) j 

—R. S. K. ; 

Enoijsh Patent. j 

Jilretroplatint/ tabes or other taUlow articles ; Ap-paratas 

for -. L. PottholT, Brooklyn, U.S.A. Eng. Pat. 

B7y0, Morcli 30. 190.5. 

See U.S. Pat. 78B.77liof 1905: this1905. 604.—T.F.B. i 





of Heparators an^ arranged one above the other, the tallii^jt 
from one being conveyed to the next lower one, and 
BO on.—A. S. 


Unitkh Statks Patents. 

JCUctrodepoaitinn. W. (\ Arsem, Schenectady. AsHigiHir 
to Cleneral Klectne Co., a\cw York. U.S. rat. 811.750, 
Fob. «. 1000. 

Hkk Eng. Pat. 18.840 of IWH : this .1.. 1005, H00.-~T.F.B. 

fron ore ; }fagnetir Arparniion of —— and apparaius 
therefor. (J. Orondal, Djursholm, Sweden. U.S. Pats. 
812,170 and 812.172, Fi-ti. «. lOOfi. 

The separator comprises a stationary eloctro-inagnet, 
*■ having a pole-piece formed with an elongated o<lgc,’’ 
whicli pole-piece is surrounded by a rotating drum con¬ 
structed of magnetically inililTercut material, but with 
iron lamella' on its outer surface. Below, but near the 
drum, is a tank or chamber divided into two compartments 
by a partition reaching nearly to the top. A liquid con¬ 
taining the ore in susiienHioii is fed in at the bottom of one 
compartment, and flows over the partition into the second 
com)>artmcnt, thus passing near to the surface of the 
rotating drum. The non-magnetic particles, whicli ore 
drawn to the Hurface. but not out of the liquid, escape 
through an overflow channel, whilst the magnetic particfeH 
of ore are diawm out of the liquid and aischarged into 
another channel—A. S. 

Ore 9eparfdor ; Magnetir -. G. Urondal, Djursholm, 

Sweden. U.S. Pate. 812,171 and 812,173, Feb. 6, 1906. 

See Ft. Pat. 348,535 of 1904; this -T.. 1905, 505.—T.F.B. 
French Patent. 

Separator for fore®]; Magnetic - and an eftrfro- 

magnet for the mme. The Edison Ore Milling Syndicate. 
Ltd. Ft. Pat. 358,262, Oct. 4, 1905. 

The electro-magnet, a aide view of which is shown in tiio 
diagram, is characterised by the pole pieces, 3, 4. being 
much longer than the diameter* of tw magnet. The 
ora iafed from the hopper, 5, over the distributing roller, 0. 
on to the inclined table, 7. Its d(»C’ent arrtwi^i by the 
inclined plate, 8, so that when it comes under the influence 
of magn^ it is moving very slowly. The magnetic 
particles are attracted the lower polar piece, 4, and 
collect on one side of the division wall, 9, whilst the gangue 
falls by gravity on the other side. In practice a number 


XII.—FATTY OILS, FATS» WAXES, 
AND SOAPS. 

(Continued from jtage 188.) 

Olive OU; hjxpori of - from SotAh Italy. For, Off. Ann. 

Scr.. No. 3530. 

The export of olive oil in the past year is the lowest 
rocorcleu in the last quinquennial period, the cause being 
the very i>oor crop of 1904—-5. In the United Kingdom, 
to which a large i>ortioii of the yield was exported, groat 
comtx'tition uroso from the Spanish and other cdls in the 
British markets. Spain was, however, the chief com* 
|>otitor. Russia, usually an important customer, only took 
tt very small amount. 

The following table shows the exports of oHve oil ftQin 
Galli^Mili from Jan. 1 to Deo. 31, 1905, as oompM'ed wi^ 
the years 1901—4 ;—• 


To- 


Quantity. 



190t. 

1902. 

1008. 

1004. 

IMS. 

United Kingdom. 

Tuna.* 

1,270 

Tuna.* 

621 

Turn.* 

616 

Tuns.* 

560 

Tuns.* 

414 

llUMla. 

600 

no 

»T 

208 

M 

France . 

3 

14 

11 

10 

6 

New York . 

4 





Shanghai . 

— 

— 

— 

77 

82 

Italian porta . 

060 

466 

060 

Mas 

080 

Total. 

2,651 

1,110 

1,584 

S,S7« 

isrr 

Stock at Uaillpoll on 
December El ..... 

1.626 

2,0S1 

2,151 

2,178 

540 

Price f.o.b. on Dec. 31 

£ «. d. 
B8 10 0 

£ t. d. 
85 5 0 

£ It. d. 
30 10 0 

£ i. d. 
8? 0 0 

£ «. d. 
82 18 9 


* Imperial. 


[T.R.] 


Mercury and iodine : Merminatiiyn of - 

eoape. A. Seidell XXIII., page 


236. 


EnoIaInh Patent. 

VetergerU; Manufacture of a -. W. E. Hwsu Watford, 

Herts, fing. Pat 17,777, Sept 2. mS. 

Nine lb. of commercial oleine are emuhdfled with a 
solution of 1 lb. of ammonium chloride in SK) U>. of water. 
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in a suitable mixing apparatus. 8 lb. of soda lye (flO'fl® T.) j 
and 6 lb. of water are then added and the whole well mixed j 
for a few luinutes, when 40 lb. of aodiun) carbonate and , 
9 lb. of sodium bicarbonate are suocessiyely added. Less ^ 
water and sodium oarbmiatc may be omployod, and the j 
bicarbonate may be omitted. Instearl of ammonium : 
chloride, ammonium carbonate may be used, in which I 
case 5 lb. uf common salt aj-e finally added to the mixture, i 
When the doughy mass at first formed bomns to break up, | 
it is removed from the mixer, granulated, ^ed and passed | 
through a disinU^gratur. or oompressiHl in suitable moulds. | 

~W. P. S. I 

FuKNrii Patent. 

VnsaturaUd Con> pound $ ; J^rocfus hr tranAformmg -- 

info saturated crrnipminda. C. Drcymaim. Fr. T'at. : 
368,212, Oct. 2, l«05. 

Unsatuhatbd compounds mav be converted, by heating 
with a condensing agent, preferably sulphuric acid, into ^ 
saturated compounds, the coniiimsation product being 
distilled either dry. or by means of sup(Theated steam, or ! 
in the vapo\»r of some indifferent substance.; the product 
may also he saixmified previous to distillation. For i 
example, 6 parts of olein are heated with 1 mrt of con* j 
centrated sulphuric acid for three hours, at atxiut TiO^C.; : 
the prodm-t is washed with water, heated in an autoclave I 
with 2 per cent, of its weight of lime, sujierheated steam i 
being also introduced, and finally distilliHl by means of . 
superheated steam. A solid, saturated fatty acid is stated l 
to be produced. Turiientine, fatty esters, resms, and the ' 
acids contained in ]x*trolcum may also !>«> converted into 
saturated compounds by similar means.—T. F. B. 


VAJEKNISHB8, INDU-KUBBER, &o. fMarch U, iWfl. 


Pigment • Prepara^on of a white -. Van der Sohniit 

and Kuntze. and W. Overman. Der. Pat. 103,521, 
May 12. 1904. 

ZiKo oxide is partially converted into aide oxychloride 
by treatment with zinc chloride, and the product is sub¬ 
jected to the action of an alkali carbonate.—A. S. 


(B.)—RESINS, VARNISHES. 

UNirin States Patent. 

Lacquer nr V(tmiah, J. P. lhart, New York, N.Y. 
U.S. Pat. 811.663, Feb. 6, 1906. 

1'he fraction of the distillate from oil-gas tar. passing 
over below 200“ C. is mixed with one of the cbloridcN ot 
tin, bismtitli, antimony or Hliiininium.—B. N. 

Gbr-man Patents. 

Lnrqucr; Mutt -- —. F. Gohlsclieider. (ier. Pat. 
166,141, Feb. 20, IIKM. Gndcr Int. (Vuiv., March 13, 
1903. 

Staiu'H is nddinl to an orrlinary spirit varnish.—A. 8. 

Linseed od for the, prepunduin of %'arnish ; Purification 
of — . V. Niogeniann. (Jer. Pat. 163,05ti, Marcli 8, 
1901. 

AkI’Kh cooling the oil to its solidifying jioint, the leni- 
jieraturc is allowed to rise again until the oil becomes 
capable of being filtered. At. this toiiiiierature (below 
0® C.) tlie separated albuminons iuipuritics arc j-emoved 
by filtration.— A. S. 


XIIL—PIGMENTS, PAINTS; BESINS, 
VARNISHES; INDIA-RUBBER, Etc 

{Contiuiied from /Wf/c 189.) 

(d.)—PI(!MEN'I’S, PAINTS. 

WAt/e lead; Prohibitum. t>f the emploijmnd of —. M. 
Alfassa. Bull. Soc. <rEncoiir!/., 1906, 108, 71—b6. 

English Patents, 

hahcb \jrom Azodijedufis]: Manvfaeiure of red ecdour 
0. imray, J^ondon. From Farbwerke vorm. Metster, 
Lucius und Briining, Hoechst a/Mam, (Germany. Eng. 
I’at. 4646, Maich 6, 1906. 

SBKder. Pat. 161.424o( 1904; tins.].. 1906. 1244.--T. F. B. 

Lakes [from Azo dyestuff/i ]; ]*rodurtwu of red colour -. 

J. .lohnson, lA>iHlon. From Badmcho Auilin und 
Soda Fabrik, Jiudwigshafen on Rhine, Germanv. Eng. 
Pat. 82. dan. I. 1906. 

Lxthol Red {l-nephthalcnesulphonic; acid •2-azo-ji3' 
naphthol) or a similar dyestuff, is ground for one or twii 
houi% with a suitable metallic salt or hydroxide, and also, 
preferably, with a substrntum. only such siiiall quantity of 
water being added that the resulting product is dry. For 
instance, 100 jiarta of barium sulpbale and 6 parts of 
t^io dyestufl are giound logetlier, and a solution of 2*6 
piurts of barium chloride in 7 parts of water is added 
CTOflually, the grinding bemg continued until the lake 
iormation is complete, {(kmiporo Eng. Pats. 26,511 of 
1899 and 2784 of 1900: this J., 1001,' 36 and 240.) 

—T. F. B. 

GKH.MAN Patents. 

Dyestuff; Putccss for preparing an [oso]- espeaally 

suited for the rnanufaefure of lakes, Farbwerke vorm. 
Meister, Lucius und Bruning. Ger, Pat. 163,844, 

. March 31, 1904. IV., page 216. 


(G.)-~1N1>IA.HUBBKR, Etc. 

Muhber: Achon of atmospheric orqgai on Jhira -. 

F. Jlerbst. Ber., 1906, 89.’ 623—625. 

pAKA rubber (6*004 grins.), piirifieil by the mctliod given 
by Harries (Ber., 1905. 88, 1198), woa dissolved in benzene 
((HK) C.C., b. j)t. 80“— H5“t\) and the solution heato<l for 
140 hours under a reflux eondenwir, while a current of 
dry Air. free from dust, was ))assed through it. The 
benzene lost by evaporation was renewed from time to 
time. The solution grmiually liecamc yellow, and a small 
quantity of a yellowish-grey resinous substance, prac¬ 
tically insoluble in alcohol, pt;troleum ether, glacial acetic 
acid and carbon bisulphide, separated from it. The 
ruhlMT had iMMioine completely oxidisc<l, and on dis¬ 
tilling off the iK^uxone, a syrupy mixtuit* of resinous 
bodies (6*735 grins.) was obtained. hVom this residue 
the following sul^atanooB won^ separated: (1) A clear, 
liglit-f)r<»un .syrup (6*818 grins.), soluble in petroleum 
ether (b. ])l. 6(r—70“ C.), possessing a characteristic 
aromatic odour, and having the composition C|(,H|a 1). 
(2) An aniorphouK, pole yellow, friable mass (0-J16 grin.), 
with a faint aromatic odour, Itaving the composition 
i>rccipitaf-ed from the benztme solution by 
pelroleuiii ether. (3) A dirty yellow viscous mass, 
solidifying in vacuo to a haid, brittle, \itrcous mass 
(0*15 grm.). n^Hembling shellac. 'Ihis sub.^tanoe wa.o 
obtained by concentrating tho mother liquors from 
sulxitance (2) and precipitating with a largo excess of 
potrolcuni <dher; it also had the comjKisilion (“loHjoGa. 
SubsiancoH (2) ami (3) are similar in compo.uitioii to 
Bpiller's resin (.7. Clicm. 8oc., 3, (2j, 44).— K. t\’. L. 

Jtubber ; StAuhUiiy of vulcanised - in pyridine. R. 

Ditmar. Gunnui-Zeit., 1900, 20, 441. 

The author confirms the statement of W. Each (Gummi- 
Zeit., 1906, 20, 324) that pyridine dissolves notable 
quantities of vukanisetl rubber, on prolonged action at 
an elevated tem|,H'ratuTe. Pyridine, theicfurc, cannot bo 
used as a solvent for the extraction ol tar, pitch, and 
asphaltum, in the analysis of rubber gomls.—E. \V. L. 

RMer^resins i EthA acetate as a solvent for -. R. 

Ditmar. Gummi-Zeit., 1906, 20, 441. 
Extbaction with ethyl auetate removes a further small 
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Quantity of rmn from ooptone-cxtracted, raw Par^l 
n^^or. In othyl acetate as a aolrent for resina in 
‘ ruWjer analjHfia, however, account must be taken of tho 
fact that dtnall quantitiea of the rubber iteeK are atao 
dwftolvod by it, and carried into the fjxlract. from which 
they must bo precipitated by meaiiH of ah ohol (and th<Mi' 
weight deducted from the total loss in weight of the rublxT 
on extraction). 

The action of ethyl ooetate on the rubiier is to render it 
very |)lastlc; in this condition it can bt* readily shaisHi 
into various obieclH, wbiidi i-ctaln their form after the 
evaporation of the solvent, the rubber losing its ]»lttHtiei(y 
and recovering its original projiertii's —F W. L. 


XIV.—TANNING, LEATHER, GLUE, SIZE. 

{('(tntiinH’fi friiiii fiiitft IIK)) 

KNUi.lsn J*ATENT. | 

Tiirniitiy /<uhi<tnnti; f'rof't ss of ami apparatus hi tfir | 

uvivtrrrnptrd t.rtrn(f<ini <1/ - -l«. F. Ihigel, Altonu- [ 

(Ittensen. tleinmny. Kng. Fat. iH.JillH, Sept. II, ItMI.'i. j 
yKK Fr. Pal. :157.547 ol IhisJ.. HHMi. 1:10.—T.F.II. j 

FawNrii IVatrnt. 

Leather , Praci a.v af prejHirinff — . P. Magnus and 
T. .1 Davis. Fi-. J*at. :ir>K,:i4«, Dot. 7, UK»f». 

Sek Fug. Pat. 111 , 44:1 of Jimr>; thisd.. MMld, Dill.- T.F.R j 


XVI.—sugar, starch, gum. Etc. 


lAchens : Tin rarhahi/dratrs of tin - —A. IMaiidrr 1 

and II. Tollens. Iter.'. MtOtl. 39. 4Ul—409. | 

Ah a lemill of these iiiveHtigationK. Ilio lichens may be 
divided into two main groups ueeording to the behaviour 
of their constit-uent carboliydVntes towards boiling water 
and acid ‘hydrolysis. 

(1) Iceland moM.s growp. --Tins group includes the 

liohons Celraria tdamiha (Iceland moss), Kverma prvnastri, \ 
Usnea harhata and (hnncitlarin acideaUi and the fungus 
JinJffaria From the members of this group, 

after purilleation with jiolHSHuun carboimle, boiling water 
extracts aiuor])hous. gelatinous carbohydrates Kiinilar to 
liehonin. Tho liehenin from Iceland hiohs is not identical 
with the evemiin trom Jivernia, since the former is optajally 
inactive, whilst the latter is strongly flextiorotMory. 
All these soluble ittrbohydrates readily yield dextrose 
on hydrolysis. Tim residues from the atpieous extraction 
are easilv hvdrolvsed bv boiling with dilute sulphurie 
acid, and yield jirinei pally dextrose, together with small 
(luanlities of mannose and galactose. 

(2) Reindeer vivnn group.—T\m group comprises 
Cladonia nwgi/crina (i-eindwr mos.s). hlfereocavlov pamilc 1 
and PeUigera aphiam. These lichens yield no appreciable 
(luantities of carbohydrates soluble in boiling water. 
The carbohydrates of tliis grtmp oro hydrolysed by acids ; 
with far gre-aRr diflieulty than those of tlu‘ first group. 
The iiroducts of hvdrolvHis camsiHt principally of mannose ; 
and galactose, with oidy small quantities of dextroae. | 
Tho quantitative relations of the sugars obtained by the 
hydrolysis of the carbohydrates of both groups vary 
considerably in the different memberH, Small quantities 
of furfural and methylfurfnral were obtaineci from botli 
grouiw of lichens. The residue resisting hydrolysis appears 
to con«i»t of oellulofte.—>•/. F. 11. 


Starch factorkB; 

in p^lo -. 

51—62. 


Jndu/itrial control of the yield of gtarch 
E. Pnrow. Z. Kpiriluaind, 1900, 29, 


The Author deacribee the method to be followed for oheck- 
iBif the yield of ataroh in the factory, and for tracing rao 
ffOUTces of lose, if any. Samples of 60 kilos* each we 
taken five times in the coura© of the day from the crude 
potatoes as they enter thoi^stem. ICbaw a®e thwoujpuy 
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washed, allowed to dry <»ver-Dtght and weighed the next 
morning. Tim average w«ght enables the cenreot wei||^t 
of clean, raw materi^ taken into work to be calculated. 
Siinilai'ly five samples of jiotatoes are taken during the 
day ana tho aviw'ago jiereentage of starch is determined 
in tlwim by means of the potato balance. After the 
potatoes haVo been rasjTed and pulped, the atardh ia sepa¬ 
rated and oolleoted in the Hottiing tank. After washing 
in tho mechanical washer, the starch is coHeoted in Migs 
and drained. Tho starch susixjiidod in the wash waters 
is poHscMl tlirough hiovcb and settled on tables, and the 
Htaruh deiioHitod. is dminnl and weighed with the main 
yi< 5 ld. 'rile pulps are pumped into a reservou* and 
ineoHureil out in a tered Im»x ; five weighings of this when 
full give lli(' overage weight of pulps prtmuced. Deter- 
miiiatioim are matk* in the laboratory of the fiorcenta^ 
of water in the moist Htnr<‘h; aiidt'tio|>ercontagoo(atarohin 
the ()iilp.H: (a) thestar<*h whicti might have boon leoovered 
by till tiler waMhing, ami {b) the starch enclosed in the 
ji'uljiH. Finally, all the effluent waters are gauged at the 
jioint ot exit from the factory and the quantity of a^oh 
KUHjKmde«l in an nvorwge aliquot saniplo of them is-deter- 
iiiiuwl. Tlie following figures show the results actually 
found in Die ea.se of a Ntarch factory forking satiafoo- 
fnrjlv;—W<*iglit of eleani'd jKjtatoos, 101 cwts., con¬ 
taining IS.70‘H kiloK. of dry stareli us dotorminod by the 
bubiuei*. Dry stureli obtained, 1404*3 kiloa. ; in the 
]>u)ps; (fi) eajiable of extraction, 22 kilos.; {h) onolosed, 
324*5 kiloH. ; Tn the efflmuit waters, 14*0 kilos. ; total 
1705*5 kilos.; (UTors and uuaeeounlablo losses, 83*3 kilos. 
5-4'til |Kir ee-nt. of the total storeh.'-J. F. B. 


Sugaias , SfH-rific gr<irlti(a< of .soidtions of the- principal 
O. Mohr. Z. iSpirituBiiKk. 1905, 29, 25—26. ‘ 

Thk existing diilti relating to the siieeitie gravities of 
solutions of tlu' <lilTi*ivut sugars at. different eonecntratioiis 
nre ol the most tliverse naliiro so far as the temperatures 
irf ohhcrvation and thi' units of volume are concerned. 
'I'he olisei \alioiis have been made indiserimmately at 16*^, 
17*5“ and 2(F tand tlie units are referred to water either 
at the same 1 cmperatures or at 4^" t:. iSoim* of tho tables 
allow till’ contents of tlu* solutions in jM*reeutages by 
weight, oth(‘rK idiow the number of grins, of sugai' per 
ItM) c'.e. 'I’be aiitlior has re-calenlaled and oo-ordiniited 
the most 1 ( liable tables lor the princitial sugars, viz., 
dexlroHi*. levuIos«*. invert, sugar and maltose, comparing 
them with the German official normal tables for cane 
sugar. He •allows the percentage by weight and the con¬ 
centration in grms. }sjr 100 e.e. for each of the sugars, 
Mith the correapondiug H|)ceitic gravities (either at 
17 *5717 *5 or at 2074'’), of cane sugar solutions of the 
same eoneeiitratioiis at the same temjwrature and tho 
pertH-nluge by weiglit of oane sugar in solutions of the same 
s[MH*iffe gravities. 


.inligdiodM lU'flrtist [SaloinoUf Per. 1881, 14,2711)* 





Mji gr. of 



Sn nr. of 

caw sugar 

ContriilK ot 

C'miteatA of 

(lextrosc 

solution ot 


Mulutlon. 

Holiitioii ut 

same cmicea- 

(irnw per 

Per cc'iil 

I7-6" 

tration at 

100 c.c 

by wcldlit. 

17V6" 

17*6'' 




17*6" 





MH) 

U-tfOS 

1*00375 

1*00887 


VOHH 

1*0075 

1*00774 

:t*oo 

2*070 

1*0115 

1*01100 

4*00 

»'04r> 

i'(ii5;t 

1*01547 

5*00 

4*012 

1*0102 

1*01888 

0*IN) 

r.*87JS 

1*0200 

1*02318 

7-00 

0*827 

1*0207 

1*02706 

8*00 

7*77:t 

1*0306 

1*08088 

0*00 

8*714 

1*0342 

1*03476 

10*00 

0-S.5 

1*0881 

1*02868 

11*00 

10*670 

1*0420 

1*04248 

12*00 

11*400 

1*0467 

1*04628 

1S*00 

12*402 

1*0486 

1*05011 

U*(K) 

13*800 

1*0528 

1*Q&886 

10*00 

U-808 

1 *0671 

1*06780 

10*00 

isaqo 

1*0610 

1*06W1 

17*00 

15*084 

1*0648 

1.0>&42 

■18.00 

16*804 

1*0887 

1*06824 


t'ontouts of 
earis rufftr 
solution of 
saws «p. gr. 
as d«xnrois. 
p»r cent, 
by weight. 


o-tW 

la- 

a*»08 

aaio 

fill 

81 M 1 

10*407 

11*802 

18*257 

18*1<55 

14^047 

ia?«o 
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Cl. XV1.--^UGAR, starch, OUM, Ac, 


Lewiose {0«t, LiypnuxntCs “ Ckem. dtr Zucktrartfnt* 
ord Edition, 1, 819). 


Content* of 
soinUon 
Orriui. per 
100 cc. 


t-01 

!•()» 

2-01 

2«04 

6*U8 

604 

5*00 

8*04 

0*£K 

lO'lO 

10*96 

10*90 

21*00 

«»*6« 

,S.'J*97 


L Up. gr. of 
ConUo)!* of levuloiie 
RoluUon. solution at 
Per cent. 20* 

by weight. 4 « 


1*0100 

1*0»24 

1-0049 

2*0203 

4*0395 

4*9676 

4*0710 

7*8051 

8-9724 

9*8195 

10*5199 

18*6101 

20*2038 

29*7995 

30*1,157 


1*0021 

1*0022 

1*0062 

1*0003 

1*0177 

1*0178 

1*0178 

1*0295 

1*0341 

1*0379 

1*0406 

1*0748 

1*0821 

1*1203 

1*1279 


8p. gr. of 
(tane logar 
solution of ' 
same concen* 
tratlon at 
20 “ 

4“ 


1*00216 

1*00224 

1*00000 

1*00612 

1*01701 

1*01768 

1*01773 

1*02915 

1*03392 

1*03740 

1*04029 

1*07441 

1*08213 

1*12603 

M2754 


Ankydruua MaUoH. {Out, Gkem.-Ztit. 19, 1728). 



Contents of 
solution. 



8p. gr. of 



Contents of 
solution. 

8p. gr. of 
maltose 

cane sugar 
solution of 

cane sugar 
solution of 


(ilrins. per 

Per cent. 

solution st 

same concen- 

same sp. gr. 
BS lUaltOM. 

' solution of 

100 c.c. 

by weiglit. 

20“. 

tratlon at 

same sp. gr. 



4* 

20“ 

Per cent. 

as levulose. 

Per cent, 
by weight. 




4“ 

by weight. 


1*78 

1*77 

1*005 

1*00512 

1*74 


3*08 

3*06 

1*010 

1*01018 

3*02 

0*995 

4*37 

4-.S1 

1*015 

1*01611 

4*28 

1*002 

6*65 

6*64 

1*020 

1*02001 

6*64 

2*047 

6*92 

6*76 

1*026 

1*08488 

6*78 

2*073 

8*19 

7*»6 

1*030 

1*02974 

8*01 

4*961 

9*47 

0*16 

1*0.35 

1*0.3464 

9*24 

4*986 

10*76 

10*35 

1*040 

1*03959 

10*45 

4*986 

12*10 

11*58 

1*046 

1*04470 

11*75 

7*891 

13*39 

12*76 

1*050 

1*04961 

12*84 

9*018 

14*6.5 

13*89 

1*056 

1*06443 

14*02 

9*941 

15*95 

15*05 

1*060 

1*05038 

16*19 

10*570 

17*25 

16*20 

1*06.6 

1*06482 

16*36 

18*605 

18*55 

17*34 

1*070 

1*06927 

17*61 

20*257 

19*83 

18*45 

1*075 

1*07412 

18*66 

29*857 

30*192 

21*14 

19*57 

1*080 

1*07904 

19*78 


The columns marked 
others are calculated. 


represent original observations, the 


InKrt .Surjur (llrrzfeU, Z. I’rr.dnt. Zuckfrind.. 37,1)12). 


'ontcnU of, 
solution. 
Grins per 
100 e.c. 


,Gonlenl« of 
solution I 
Per cent 
by weight.' 


Sp of invert 
sugar solution. 


at 17*6" at n-O" 
4^ ; 17-6^ 


Sl> tK „t K'P"!*'')* 


c»n« »u8h| 

iwlation 0 ) 1 *"'“**™ 

I same sp 
[gr.fts Invert 
I sugar 
' Per <‘ent 
by weiglit. 


same con* 
centratlon 
at 17*5“ 
17*6“ 


10*39 
10*93 
11*47 
12*02 
12*67 
13*12 
13*07 
14*78 
15*90 
17*03 
18*17 
19*32 
20*48 
21*04 
22*82 
24*00 
25*20 
26*40 
27*02 
28*84 
30*09 


10*0 

10*5 

11*0 

11*6 

12*0 

12*5 

13*0 

14*0 

15*0 

160 

17*0 

18*0 

19*0 

20*0 


23*0 

24*0 

25*0 

20*0 

27*0 


1*03901 
1*04109 
1*04310 
1*04627 
1*04737 
1*04949 
1*05160 
1*05588 
1*06018 
1*00453 
1*06889 
1*07330 
1*07772 
1*08218 
1*08065 
1*09114 
1 •09660 
1*10019 
1*10474 
1*10930 
1*1143.3 


1*04034 

1*04243 

1*04460 

1*04661 

1*04871 

1*05083 

1*05296 

1*06723 

1*06164 

1*06590 

1*07026 

1*07468 

1*07912 

1*08367 

1*08804 

]*00254 

1*09707 

M0160 

1*10616 

M1072 

1*11576 


1*04005 

1*04214 

1*04422 

1*04632 

1*04841 

1*05053 

1*06264 

1*06090 

1*00118 

1*00549 

1*06983 

1*07421 

1*07862 

1*08306 

1*08763 

1*09203 

1*09658 

MQ115 

1*10675 

1*11039 

1*11606 


10*07 

10*57 

11*07 

11*57 

12*07 

12*67 

13*07 

14*08 

16*08 

16*09 

17*10 

18*11 

10*11 

20*11 

21*11 

22*11 

23*11 

24*10 

25*09 

26*07 

27*16 


■hthydrou.^ MdUi-tv {Snloinmt, J. prali. t'hcm., //., 38. H2). 


1 ! 

r. * . Sp KT. of 

.^entente of: ( ontenta of • maltose 
solution. solution, solution at 

Grins, per Per cent. 17*5“ 

100 c c. ' by weight 


8p. gr. of Contents of 
cane sugar ! cane sugar 
solution of solution of 
same concen* same sn. gr. 
tratlon at as maltose. 
17*6” Per cent 
IT.S® by weight. 


• 


• 


1*0 

0*997 

i 1*00393 

1*00387 

2*0 

' 1*087 

' 1*00786 

1*00774 


1 2*969 

1*01177 

1*01160 



3*948 

1*01668 

1*01546 


6*0 

4*911 

1*01953 

1*01932 



6*870 

1*02340 

1*02818 



i 6*82.3 

1*02788 

1*02703 



i 7*768 

1*03122 

1*08087 



i 8*706 

1*03615 

1*03471 


10*0 

9*637 

1*08900 

1*08855 j 


16*0 

14*192 

1*05827 

1*05773 

1 

20*0 

18*687 

1-07740 

1*07680 

11 

25*0 

22*829 

1*09650 

1*09580 

21 


26*928 

1*11560 

1*11472 

2' 


1*013 

2*016 

3*013 

3*998 

4*963 

5*925 

6*895 

7*866 

8*812 

9*746 


1’ln* lablcti show that the Mpecific gravitioH of the aolu- 
tiouH of the variouH sugars arc not ideistical with thoae of 
can© augur of the same eonoontrationa. Tx^viiloae, invert 
sugar and malto.ae solutions have higher specific gravities 
tlian the corMisfsmding solutions of cane sugar, whilst 
those of dextrose have lower sjiccific gravities. The 
differeiu’es at medium concentrations are not very great, 
ami ammmt only to a few units in the fourth 'place of 
decimals, ho that the use of the cane sugar tables for the 
detcrminalioii of other sugars involves an error of only 
G*l per cent, and is very convenieiil. The e()n)i>aris»>n (>f 
the tables imlical'Cs that the hydrolysis of cane sugar U» 
j nvert sugar and of maltose to dextnW is accompanied by 
I a considerable eontraction in volume.-—*1. F. 11. 

; Gam : Export of - from Senegal. Bd. of Trade J., 

I Feb. 15, IWMi. 

j Thk total ex|M)rt of gum from Senegal in I1K)4. the lust 

• year for which statistics have aii|>eared, was 2.370,031 
kilos., valued at 44.835f. This was divided as follows :—• 
Har<l gum, 1,842,010 kilos., from the region north of the 
River Senegal, and 484,005 kilos., from the Soudan and 
Senegal nroper ; friable gum, 37,300 kilos., from all parts ; 
d«9t am! damaged gum, 6,930 kilos., from all parts. An 
extort duty of t franc 60 centimos per kilo, was formerly 
levied, but was removed in May, 1006. so that there are now 
no royalties or exjiort duties on gum. At least three-fourths 

I of the gum is brought by caravans to the various posts on 
j the River Senegal, from which they are taken to St. Louis 
I by river transport of various kinds, and thence embarked 
j for Europe. Since the re*o])ening of the Egyptian Soudan, 

• the Senegal gum trade has been dwindling away, and is 
now looked upon as of quite secondary importance. 

[T.R.] 

Dexiroae ; UetermhuUion of -, B. (jllasstnann. 

XXIll., page 230. 

Umitku States Patent. 

Sugar; Method of making maize -. F. L. Stewart, 

Murraysville. Pa. Assignor to S. K. (.Jill, Pittsburg, 
Pa. U.S. Pat. 811,623. Jan. 30, 1000. 

Thjc ears are .separated from the growing maize whilst they 
are still immature, and are at the st^ige of growth when 
the “ ear is in the milk and the protruding silk is dead.” 
The growth of the plant is then continued, mien an increase 
of the sugar content of the stalk takes place. Finally 
the juice is extracted, clarified and converted into sugar 
or syrup.—J. F. B. 

FltENCfl P.ATBNTft. 

Sugar fukes; Clarification of hu mtians of kydro«ul~ 
pAttroas acid or Un saUa. F. Schiller and K. Herbat. 
PV. Pat. 368,296, Got 6, 1906. 

HvDSOsutrHUBors acid or one of its salts, annh as the 
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aiuminium or calcium salt, is added to the crude sugar 
cane or beet roots during or after the extraction of the 
juice, whilst the latter is still in the undefeated, acid 
condition. The base of the hvdroBulphite eombines 
with the organic acids of the juice, precipitating tl^iu 
together with a considerable proportion of the albiniilnoidH, 
and other iion'Sugar constituents. At the same time the 
hydrosulphuruus acid, wiiich is said to have no inverting 
action on the sugar, reduces the colouring matters of the 
juice.—»T. F. B. 

JStareh and dextrin ; Manu/acture of phonograph rewrde 
from -. Comp, gen, de Phonographes, (!Jinemaio- 

? raphes et Appareils de Precision. Fr. Pat. 358,300, 
)ct. 9, 1905. 

Fok moulding records in the form of discs or cylinders, 
|>otato, farina or other starch, or commercial dextrin, is 
introduced into the mould in r dry, pulverulent condition. 
The moss is then subjected in the mould U) a pressure 
of about 200 kilos, jicr S(j. cm. During the action of this 
pressure the temjwatnre of the mass is raised by means of 
steam to 110°—120" ('. thidcr the combined action of 
heat and pressure, the starch is inoditieil and beiomes 
fused to a nard, hornv mass, which retains the imprcMuon 
of the mould.—J. F. B. 


XV1I.-BSEWING, WINES, SPIRITS, See. 

(Con^imu'd from page 194.) 

Fermentation ; tStudks i«-. 1. dhemical dynamics 

of ale-oholic fermeniatton hy yeast. A. Slator. Choin. 
fioc. Trans. 1900, 89. 128—142. 

The author describes a new method for measuring the 
velocity of feimentation, over very small ranges oi the 
reaction, by observing the increase of pressure lievelojwd in 
short intervals of tune by the carbon dioxide evolved. 
A bottle of about 150 c.<“. capacity is connected with a 
manometer by a piec^e of thick rubber tubing. 50 c.c. 
of the solution ot sugar, yeast and nutrient salta aie 
introduced into the bottle and the latter is placed in the 
tlierniostat, the apparatus is evacuated through a side 
tube provided on the short arm of the manometer, and 
the level of the mercury is read off. The change of pressure 
caused by the evolution of carbon dioxide is rtigist^^red 
on the scale of the manometer, ami serves as a very seusi* 
tive measure of the relative progress of the ferniontation. 
Kxperiments made in this manner at 30' C, showed con- 
eiusively that when the ijuantity of yeast was incteased, 
other conditions ladtig constant, the velocity of fermenta¬ 
tion was proportional to the concentration of the yeast. 
Jn a second senes of expeninents. the (juautity of yeast 
was maintained constant whilst tlic concentration of the 
sugar (dextrose) was varied between 0*20 and ‘^‘0 grms. 
per 100 c.i'. It was found that, between the limits of 0*50 
and 10*0 grms. of dextrose per 100 o.c., the velocity of 
fermentation was very nearly independent of the concen¬ 
tration of the sugar, a maximum point being, however, 
just discernible at about 5 }wr cent, of sugar. Below 0*5 
|)er cent, of sugar the velocity of fermentation was iiiflu* 
enoed by the concentration of the sugar, but was never 
really proportional to it, whilst above 10 per cent, the 
excess of sugar exerted a distinct retarding influence. 
The above observations are most simply explained by the 
formation of a compound between the onz.yme and the 
sugar by diffusion of the latter into the cell, and tVo 
veloeity* which is measured exiierinientally is the rate 
of decomposition of this compound. '1’he temperature- 
coefficient of the reaction of fernieutation is large and 
varies with the temperature; from the tabies given in 
the paper, the ratios of = 1 

may be cited as illustrations. The temperatnre quotients 
for every 6'^ from 6“ to 40^ C. form a series of numbers which 
seem to be oboracleiistio of the enzyme zymase, being iikle- 
pMident of the concentration of yeast and dextrose, 
the type of yeast, the presence or absence of nutrient 
salts and of i^biting agents. 
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The initial ratec of fermentation of dextrose, levolose, 
sucrose and maltose are in the ratios of 1;0*92:1*06;0'9. 
Sucrose and majtose show' constant values for the velocity 
of fermentation within a few minutes of the start, indicating 
that sufficient of the (hssaoobarido is hydrolysed simOat 
instantaneously for the fermentation to attain its maximum 
velocity. The addition of lactic acid produced no change 
ill the Velocity of fermentation, and the author oonoludeK 
that it is very imlikely that any but small quantities of 
sugar go through the intermediate step of lactic acid during 
fermentation,—J. F. B. 

Worciwo [i» breu'e.ry yra^f]. Bettges and Heller. Wooh. 
f. Brail. 1900, 28, 69—74. 

In brewery prai'tire, saioina often ooours in the single 
coccus form, and cannot b«* identiiied by the microscope 
examination of yeast in the ordinary way. In order to 
induce the sairina to grow in the characteristic packet 
form, the authors have tried the following methods 
Will’s method, by cultivation in ammoniac^ yeast-water, 
gave no growth of sarema at all, Claussen’s mt^thod, by 
digestion with acid ammonium fluoride, ffiibMl to separate 
the sareina from the culture yeast, both being equally 
resistant to the antiseptic. Lindner’s method, by 
cultivation on an object glass with exclusion of air by a 
vaseline ring, gave results, but only after five to eight 
days. The antliors have devised a modifleation of tnis 
last method, aecelerating the result by selecting a medium 
favourable to the sarcina and mimical to the yeast. This 
improved medium consists of a beer fermented in the 
laboratory from an unhopi>ed wort, and attenuated as far 
as possible. Such beer is mixed with a barley or malt 
dtM'oction, in order that free starch may be present. It is 
then neutralised by ammonia and an excess of ammonia 
equal to the quantity required to neutralise, is added, 
together with sufficient alcohol to bring the final alcohol 
content of the medium to 2—4 jier cent., attention being 
paid to the fact that volatilisation of both alcohol and 
ammonia takes place dunng sterilisation. Vaseline is 
painted on th<5 t»bjwt glass to form three sides of a square, 
some of the yeast is mixed with the culture liquid, and ft 
drop is caretully moimted on the gloss, tho fourth side 
of the square being closed by vasclnw! when the proporation 
IS complete, riarema jiackets are gonefally visible after 
two dftj^s, but with very slight infections it may bo neces¬ 
sary to* keep the slide under observation for four days. 
The same medium may be employed for flask cultivations, 
the deposit being subjected to microscopio examination 
in the ordinary way, but in such cultures it is nwessary to 
wait- two or three days longer before a n'milt is obtained. 
Bv t!ie above method the authors have traced the nidus 
of a sarema infection m their beer which, without causing 
the <'harai:teritftic sarema sickness, brought about an 
aciditieatiou and turbidity when the beer was kept for 
15—18 days ; the source of infection was found in places 
where the lacquer of the wooden fermentation tuns had 
worn away, and giowths of sarcina had developed in the 
porous wood.—J. F. B. 

Yeast; Production of sulphuretted hydrogen by ——. 

H. Will and H. Wandcrscheck. Z. ges. Brauw., 1906, 
29 , 73—78 and 89—96. 

The authors have proved that many species of brewery 
yeoftts, both culture yeasts ami wilci yeasts, are capame 
of producing aiili^uretted hydrogen when fermenting in 
hopped worts. The culture yeasts are generally more 
active in this rcsjieot than the wild yeasts, and the evolu¬ 
tion of sulphuretted hydrogen is generally obseived 
towards the end of the primary fermentation. Of the 
c ulture veasts, Frohberg yeast showed a very feeble reaction, 
whilst txigos yeast showcil a strong one. The sources 
of sulphuretted hydrogen in normal wort* muit be either 
the edbuminoids or the sulphates, but the exact source 
has not yet been ascertained. The addition of gypot^n 
or magnesium aulpUate to the wort produced no marked 
increase in the amount of sulphuretted hydrogen evolyed, 
neither did the use of sulphured malt and hops cause.any 
appreoialfle increase. On the other hand Uie a<3Ulltiqil'<A 
peptones, although they contained sulphur, 
deozeosed the tendency to formation ol sulphioetted 

o3 
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Lewiose {0«t, LiypnuxntCs “ Ckem. dtr Zucktrartfnt* 
ord Edition, 1, 819). 


Content* of 
soinUon 
Orriui. per 
100 cc. 


t-01 

!•()» 

2-01 

2«04 

6*U8 

604 

5*00 

8*04 

0*£K 

lO'lO 

10*96 

10*90 

21*00 

«»*6« 

,S.'J*97 


L Up. gr. of 
ConUo)!* of levuloiie 
RoluUon. solution at 
Per cent. 20* 

by weight. 4 « 


1*0100 

1*0»24 

1-0049 

2*0203 

4*0395 

4*9676 

4*0710 

7*8051 

8-9724 

9*8195 

10*5199 

18*6101 

20*2038 

29*7995 

30*1,157 


1*0021 

1*0022 

1*0062 

1*0003 

1*0177 

1*0178 

1*0178 

1*0295 

1*0341 

1*0379 

1*0406 

1*0748 

1*0821 

1*1203 

1*1279 


8p. gr. of 
(tane logar 
solution of ' 
same concen* 
tratlon at 
20 “ 

4“ 


1*00216 

1*00224 

1*00000 

1*00612 

1*01701 

1*01768 

1*01773 

1*02915 

1*03392 

1*03740 

1*04029 

1*07441 

1*08213 

1*12603 

M2754 


Ankydruua MaUoH. {Out, Gkem.-Ztit. 19, 1728). 



Contents of 
solution. 



8p. gr. of 



Contents of 
solution. 

8p. gr. of 
maltose 

cane sugar 
solution of 

cane sugar 
solution of 


(ilrins. per 

Per cent. 

solution st 

same concen- 

same sp. gr. 
BS lUaltOM. 

' solution of 

100 c.c. 

by weiglit. 

20“. 

tratlon at 

same sp. gr. 



4* 

20“ 

Per cent. 

as levulose. 

Per cent, 
by weight. 




4“ 

by weight. 


1*78 

1*77 

1*005 

1*00512 

1*74 


3*08 

3*06 

1*010 

1*01018 

3*02 

0*995 

4*37 

4-.S1 

1*015 

1*01611 

4*28 

1*002 

6*65 

6*64 

1*020 

1*02001 

6*64 

2*047 

6*92 

6*76 

1*026 

1*08488 

6*78 

2*073 

8*19 

7*»6 

1*030 

1*02974 

8*01 

4*961 

9*47 

0*16 

1*0.35 

1*0.3464 

9*24 

4*986 

10*76 

10*35 

1*040 

1*03959 

10*45 

4*986 

12*10 

11*58 

1*046 

1*04470 

11*75 

7*891 

13*39 

12*76 

1*050 

1*04961 

12*84 

9*018 

14*6.5 

13*89 

1*056 

1*06443 

14*02 

9*941 

15*95 

15*05 

1*060 

1*05038 

16*19 

10*570 

17*25 

16*20 

1*06.6 

1*06482 

16*36 

18*605 

18*55 

17*34 

1*070 

1*06927 

17*61 

20*257 

19*83 

18*45 

1*075 

1*07412 

18*66 

29*857 

30*192 

21*14 

19*57 

1*080 

1*07904 

19*78 


The columns marked 
others are calculated. 


represent original observations, the 


InKrt .Surjur (llrrzfeU, Z. I’rr.dnt. Zuckfrind.. 37 , 1 ) 12 ). 


'ontcnU of, 
solution. 
Grins per 
100 e.c. 


,Gonlenl« of 
solution I 
Per cent 
by weight.' 


Sp of invert 
sugar solution. 


at 17*6" at n-O" 
4 ^ ; 17 - 6 ^ 


Sl> tK „t K'P"!*'')* 


c»n« »u8h| 

iwlation 0 ) 1 *"'“**™ 

I same sp 
[gr.fts Invert 
I sugar 
' Per <‘ent 
by weiglit. 


same con* 
centratlon 
at 17*5“ 
17*6“ 


10*39 
10*93 
11*47 
12*02 
12*67 
13*12 
13*07 
14*78 
15*90 
17*03 
18*17 
19*32 
20*48 
21*04 
22*82 
24*00 
25*20 
26*40 
27*02 
28*84 
30*09 


10*0 

10*5 

11*0 

11*6 

12*0 

12*5 

13*0 

14*0 

15*0 

160 

17*0 

18*0 

19*0 

20*0 


23*0 

24*0 

25*0 

20*0 

27*0 


1*03901 
1*04109 
1*04310 
1*04627 
1*04737 
1*04949 
1*05160 
1*05588 
1*06018 
1*00453 
1*06889 
1*07330 
1*07772 
1*08218 
1*08065 
1*09114 
1 •09660 
1*10019 
1*10474 
1*10930 
1*1143.3 


1*04034 

1*04243 

1*04460 

1*04661 

1*04871 

1*05083 

1*05296 

1*06723 

1*06164 

1*06590 

1*07026 

1*07468 

1*07912 

1*08367 

1*08804 

]*00254 

1*09707 

M0160 

1*10616 

M1072 

1*11576 


1*04005 

1*04214 

1*04422 

1*04632 

1*04841 

1*05053 

1*06264 

1*06090 

1*00118 

1*00549 

1*06983 

1*07421 

1*07862 

1*08306 

1*08763 

1*09203 

1*09658 

MQ115 

1*10675 

1*11039 

1*11606 


10*07 

10*57 

11*07 

11*57 

12*07 

12*67 

13*07 

14*08 

16*08 

16*09 

17*10 

18*11 

10*11 

20*11 

21*11 

22*11 

23*11 

24*10 

25*09 

26*07 

27*16 


■hthydrou.^ MdUi-tv {Snloinmt, J. prali. t'hcm., //., 38. H2). 


1 ! 

r. * . Sp KT. of 

.^entente of: ( ontenta of • maltose 
solution. solution, solution at 

Grins, per Per cent. 17*5“ 

100 c c. ' by weight 


8p. gr. of Contents of 
cane sugar ! cane sugar 
solution of solution of 
same concen* same sn. gr. 
tratlon at as maltose. 
17*6” Per cent 
IT.S® by weight. 


• 


• 


1*0 

0*997 

i 1*00393 

1*00387 

2*0 

' 1*087 

' 1*00786 

1*00774 


1 2*969 

1*01177 

1*01160 



3*948 

1*01668 

1*01546 


6*0 

4*911 

1*01953 

1*01932 



6*870 

1*02340 

1*02818 



i 6*82.3 

1*02788 

1*02703 



i 7*768 

1*03122 

1*08087 



i 8*706 

1*03615 

1*03471 


10*0 

9*637 

1*08900 

1*08855 j 


16*0 

14*192 

1*05827 

1*05773 

1 

20*0 

18*687 

1-07740 

1*07680 

11 

25*0 

22*829 

1*09650 

1*09580 

21 


26*928 

1*11560 

1*11472 

2' 


1*013 

2*016 

3*013 

3*998 

4*963 

5*925 

6*895 

7*866 

8*812 

9*746 


1’ln* lablcti show that the Mpecific gravitioH of the aolu- 
tiouH of the variouH sugars arc not ideistical with thoae of 
can© augur of the same eonoontrationa. Tx^viiloae, invert 
sugar and malto.ae solutions have higher specific gravities 
tlian the corMisfsmding solutions of cane sugar, whilst 
those of dextrose have lower sjiccific gravities. The 
differeiu’es at medium concentrations are not very great, 
ami ammmt only to a few units in the fourth 'place of 
decimals, ho that the use of the cane sugar tables for the 
detcrminalioii of other sugars involves an error of only 
G*l per cent, and is very convenieiil. The e()n)i>aris»>n (>f 
the tables imlical'Cs that the hydrolysis of cane sugar U» 
j nvert sugar and of maltose to dextnW is accompanied by 
I a considerable eontraction in volume.-—*1. F. 11. 

; Gam : Export of - from Senegal. Bd. of Trade J., 

I Feb. 15, IWMi. 

j Thk total ex|M)rt of gum from Senegal in I1K)4. the lust 

• year for which statistics have aii|>eared, was 2.370,031 
kilos., valued at 44.835f. This was divided as follows :—• 
Har<l gum, 1,842,010 kilos., from the region north of the 
River Senegal, and 484,005 kilos., from the Soudan and 
Senegal nroper ; friable gum, 37,300 kilos., from all parts ; 
d«9t am! damaged gum, 6,930 kilos., from all parts. An 
extort duty of t franc 60 centimos per kilo, was formerly 
levied, but was removed in May, 1006. so that there are now 
no royalties or exjiort duties on gum. At least three-fourths 

I of the gum is brought by caravans to the various posts on 
j the River Senegal, from which they are taken to St. Louis 
I by river transport of various kinds, and thence embarked 
j for Europe. Since the re*o])ening of the Egyptian Soudan, 

• the Senegal gum trade has been dwindling away, and is 
now looked upon as of quite secondary importance. 

[T.R.] 

Dexiroae ; UetermhuUion of -, B. (jllasstnann. 

XXIll., page 230. 

Umitku States Patent. 

Sugar; Method of making maize -. F. L. Stewart, 

Murraysville. Pa. Assignor to S. K. (.Jill, Pittsburg, 
Pa. U.S. Pat. 811,623. Jan. 30, 1000. 

Thjc ears are .separated from the growing maize whilst they 
are still immature, and are at the st^ige of growth when 
the “ ear is in the milk and the protruding silk is dead.” 
The growth of the plant is then continued, mien an increase 
of the sugar content of the stalk takes place. Finally 
the juice is extracted, clarified and converted into sugar 
or syrup.—J. F. B. 

FltENCfl P.ATBNTft. 

Sugar fukes; Clarification of hu mtians of kydro«ul~ 
pAttroas acid or Un saUa. F. Schiller and K. Herbat. 
PV. Pat. 368,296, Got 6, 1906. 

HvDSOsutrHUBors acid or one of its salts, annh as the 
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aiuminium or calcium salt, is added to the crude sugar 
cane or beet roots during or after the extraction of the 
juice, whilst the latter is still in the undefeated, acid 
condition. The base of the hvdroBulphite eombines 
with the organic acids of the juice, precipitating tl^iu 
together with a considerable proportion of the albiniilnoidH, 
and other iion'Sugar constituents. At the same time the 
hydrosulphuruus acid, wiiich is said to have no inverting 
action on the sugar, reduces the colouring matters of the 
juice.—»T. F. B. 

JStareh and dextrin ; Manu/acture of phonograph rewrde 
from -. Comp, gen, de Phonographes, (!Jinemaio- 

? raphes et Appareils de Precision. Fr. Pat. 358,300, 
)ct. 9, 1905. 

Fok moulding records in the form of discs or cylinders, 
|>otato, farina or other starch, or commercial dextrin, is 
introduced into the mould in r dry, pulverulent condition. 
The moss is then subjected in the mould U) a pressure 
of about 200 kilos, jicr S(j. cm. During the action of this 
pressure the temjwatnre of the mass is raised by means of 
steam to 110°—120" ('. thidcr the combined action of 
heat and pressure, the starch is inoditieil and beiomes 
fused to a nard, hornv mass, which retains the imprcMuon 
of the mould.—J. F. B. 


XV1I.-BSEWING, WINES, SPIRITS, See. 

(Con^imu'd from page 194.) 

Fermentation ; tStudks i«-. 1. dhemical dynamics 

of ale-oholic fermeniatton hy yeast. A. Slator. Choin. 
fioc. Trans. 1900, 89. 128—142. 

The author describes a new method for measuring the 
velocity of feimentation, over very small ranges oi the 
reaction, by observing the increase of pressure lievelojwd in 
short intervals of tune by the carbon dioxide evolved. 
A bottle of about 150 c.<“. capacity is connected with a 
manometer by a piec^e of thick rubber tubing. 50 c.c. 
of the solution ot sugar, yeast and nutrient salta aie 
introduced into the bottle and the latter is placed in the 
tlierniostat, the apparatus is evacuated through a side 
tube provided on the short arm of the manometer, and 
the level of the mercury is read off. The change of pressure 
caused by the evolution of carbon dioxide is rtigist^^red 
on the scale of the manometer, ami serves as a very seusi* 
tive measure of the relative progress of the ferniontation. 
Kxperiments made in this manner at 30' C, showed con- 
eiusively that when the ijuantity of yeast was incteased, 
other conditions ladtig constant, the velocity of fermenta¬ 
tion was proportional to the concentration of the yeast. 
Jn a second senes of expeninents. the (juautity of yeast 
was maintained constant whilst tlic concentration of the 
sugar (dextrose) was varied between 0*20 and ‘^‘0 grms. 
per 100 c.i'. It was found that, between the limits of 0*50 
and 10*0 grms. of dextrose per 100 o.c., the velocity of 
fermentation was very nearly independent of the concen¬ 
tration of the sugar, a maximum point being, however, 
just discernible at about 5 }wr cent, of sugar. Below 0*5 
|)er cent, of sugar the velocity of fermentation was iiiflu* 
enoed by the concentration of the sugar, but was never 
really proportional to it, whilst above 10 per cent, the 
excess of sugar exerted a distinct retarding influence. 
The above observations are most simply explained by the 
formation of a compound between the onz.yme and the 
sugar by diffusion of the latter into the cell, and tVo 
veloeity* which is measured exiierinientally is the rate 
of decomposition of this compound. '1’he temperature- 
coefficient of the reaction of fernieutation is large and 
varies with the temperature; from the tabies given in 
the paper, the ratios of = 1 

may be cited as illustrations. The temperatnre quotients 
for every 6'^ from 6“ to 40^ C. form a series of numbers which 
seem to be oboracleiistio of the enzyme zymase, being iikle- 
pMident of the concentration of yeast and dextrose, 
the type of yeast, the presence or absence of nutrient 
salts and of i^biting agents. 
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The initial ratec of fermentation of dextrose, levolose, 
sucrose and maltose are in the ratios of 1;0*92:1*06;0'9. 
Sucrose and majtose show' constant values for the velocity 
of fermentation within a few minutes of the start, indicating 
that sufficient of the (hssaoobarido is hydrolysed simOat 
instantaneously for the fermentation to attain its maximum 
velocity. The addition of lactic acid produced no change 
ill the Velocity of fermentation, and the author oonoludeK 
that it is very imlikely that any but small quantities of 
sugar go through the intermediate step of lactic acid during 
fermentation,—J. F. B. 

Worciwo [i» breu'e.ry yra^f]. Bettges and Heller. Wooh. 
f. Brail. 1900, 28, 69—74. 

In brewery prai'tire, saioina often ooours in the single 
coccus form, and cannot b«* identiiied by the microscope 
examination of yeast in the ordinary way. In order to 
induce the sairina to grow in the characteristic packet 
form, the authors have tried the following methods 
Will’s method, by cultivation in ammoniac^ yeast-water, 
gave no growth of sarema at all, Claussen’s mt^thod, by 
digestion with acid ammonium fluoride, ffiibMl to separate 
the sareina from the culture yeast, both being equally 
resistant to the antiseptic. Lindner’s method, by 
cultivation on an object glass with exclusion of air by a 
vaseline ring, gave results, but only after five to eight 
days. The antliors have devised a modifleation of tnis 
last method, aecelerating the result by selecting a medium 
favourable to the sarcina and mimical to the yeast. This 
improved medium consists of a beer fermented in the 
laboratory from an unhopi>ed wort, and attenuated as far 
as possible. Such beer is mixed with a barley or malt 
dtM'oction, in order that free starch may be present. It is 
then neutralised by ammonia and an excess of ammonia 
equal to the quantity required to neutralise, is added, 
together with sufficient alcohol to bring the final alcohol 
content of the medium to 2—4 jier cent., attention being 
paid to the fact that volatilisation of both alcohol and 
ammonia takes place dunng sterilisation. Vaseline is 
painted on th<5 t»bjwt glass to form three sides of a square, 
some of the yeast is mixed with the culture liquid, and ft 
drop is caretully moimted on the gloss, tho fourth side 
of the square being closed by vasclnw! when the proporation 
IS complete, riarema jiackets are gonefally visible after 
two dftj^s, but with very slight infections it may bo neces¬ 
sary to* keep the slide under observation for four days. 
The same medium may be employed for flask cultivations, 
the deposit being subjected to microscopio examination 
in the ordinary way, but in such cultures it is nwessary to 
wait- two or three days longer before a n'milt is obtained. 
Bv t!ie above method the authors have traced the nidus 
of a sarema infection m their beer which, without causing 
the <'harai:teritftic sarema sickness, brought about an 
aciditieatiou and turbidity when the beer was kept for 
15—18 days ; the source of infection was found in places 
where the lacquer of the wooden fermentation tuns had 
worn away, and giowths of sarcina had developed in the 
porous wood.—J. F. B. 

Yeast; Production of sulphuretted hydrogen by ——. 

H. Will and H. Wandcrscheck. Z. ges. Brauw., 1906, 
29 , 73—78 and 89—96. 

The authors have proved that many species of brewery 
yeoftts, both culture yeasts ami wilci yeasts, are capame 
of producing aiili^uretted hydrogen when fermenting in 
hopped worts. The culture yeasts are generally more 
active in this rcsjieot than the wild yeasts, and the evolu¬ 
tion of sulphuretted hydrogen is generally obseived 
towards the end of the primary fermentation. Of the 
c ulture veasts, Frohberg yeast showed a very feeble reaction, 
whilst txigos yeast showcil a strong one. The sources 
of sulphuretted hydrogen in normal wort* muit be either 
the edbuminoids or the sulphates, but the exact source 
has not yet been ascertained. The addition of gypot^n 
or magnesium aulpUate to the wort produced no marked 
increase in the amount of sulphuretted hydrogen evolyed, 
neither did the use of sulphured malt and hops cause.any 
appreoialfle increase. On the other hand Uie a<3Ulltiqil'<A 
peptones, although they contained sulphur, 
deozeosed the tendency to formation ol sulphioetted 

o3 





by the dotted arrows. The oars may be roplacwl hy a 
travelling door of gauze.—W. U. C. ' ’ 

AlwMie liquoTH; Maturing and mixing _,7 and 

hpenoer Handswortli, and J. A. Kpenoer, West 
Jiromwich. Eng. Pal. 4174. Feh. 28, 1»05. 

Ihb liquor nt placed in a vessel, such as a barrel, iirovided 
with a nuiiiber ol cross partitions arranged along its length, 
rile partitions are perforated with a niiniber of holes 
arranged so that the holes of one )iartition are opposite 
the bars of the neat one. The barrel is niounted on 
trunnions, and is revolved or oscillated in any desired 
maiiiior for a prolonged period. The liipiid, occupying 
only a portion of the space in the barrel, is forced into 
iiitiinate contact with the air. The air iiiav }»> mnuumri 


----- --- The air may be renewed 

periodically, and any undesirable gases may be removed 
by auction. In certain eases a stationary vat, provided 
with movable perforated jiartitions or' blades, may be 
employed_J. F. B. 

niatiUation and reaificMion \of spirits|; Cmnbiwd 
separation of and tad products in continuous and 
ja riodic -^ 0 . pampc, Halle on the Saale, Itorniany. 

Ap&i-rridof -.^”"' 

In a rectifying or distilling column a zone exists separating 
the part at which the fusel oils are insoluble in the 
alcoholic vapours from that at which they are soluble and 

i'^*^ * 1 ^"*U none pure water vapours are 

introduced, which, if they are finely divided and well 
.distnbiited, lower the percentage of alcohol at that point 
and absorb all the fusel oil and other tail products The 
vapours thus saturated with fusel oil are then conducted 
to the heating pipes of a portion of the apparatus called 
the after-vaporiser of the head-products separalor,” 
which serves for the hnal separation of the head products 
iriun tho pure alcohol. The abRtraition of heat from 
the aqueoiiK-fuacl oil vapours, used in tho heating piiies, 
dephlegmates thewe vaoours, deconiposinK them inf!) a 
liquid poor in fusel oil, which is returned to the still 
and into vapours rich in fusel oil which are subsequently 
condensed. A better dephlegniation is obtained by giving 
these heating pipes an inehnation towards the inlet so 
that the movcnicnt of the vapours and the liquid which 
*^®*‘es jilacc in contrary directions, j 
and the rejicat^ed vaimrisation and liquefaction cau.ses 
an increaso in the fusel oil contents of the vapours Thus ' 
the head firoducts separator with its “ after-vaiioriser ” 
forms a combined system which separates both head and 
tail products simultaneously.—J. F. B. | 


same time the albuminoids of the wine arc precipitated 
rim wine is then wanned again to a temjierature of 20°- 
30 C., in order to allow the air dissolved at the low tom 
iwrature to expand. These operations are repeater 
several times in the course of about six months, and each 
I time the wini' is cooled, a further de^ibsit of tartratei 
, separates out. If the wine does not contain sufficient 
j potash to fix the tartaric acid produced by oxidation 
the calculated quaiitily of base may lie arliled. If the 
action of the air be undesirable, tho current of air may be 
replaced by one of carbon dioxide.—J. F. B. 

XVin.— FOODS; SANITATION; WATER 
PDRIFIOATION. & DISINFECTANTS. 

(Oontiniird from page Hlfi.) 

(A,)—FOODS. 

j aiuten ; Crude -, F. A. Norton. 

J. Amer. Cheni. Soc„ 100(1, 28. 8—2B. 

I The insoluble proteids of wheat obtained by kneailing 

I a dough of flour in a stream of water consist of about 
i6 imr cent, of true gluten (gliadiii and ghi(enin) together 
with small percentages of non-gliitcii (irotcids. mineral 
matter, fat. starch, fibre and other non-mtrogenous 
mattiT. Crude gluten represents, in addition to the true 
gluten content of a flour, the balance between the loss of 
non-gluten jiroteids and gam from the retention of non- 
nitrogenous matters. The relation of the iiercentage 
of the crude gluten to the total proteid can be thus ex¬ 
plained by the varying com 7 >osition of different flours 
in resiiect to nitrogenous and non-nitrogenous com¬ 
pounds. Crude gluten is a very rough ex|iression of the 
gluten content of a flour or wheat, and the determination 
has but little worth in the valuation of Hours. The 
reUtion of crude gluten to total iiroteid (Nxf)-7) varies 
auth the character of the flour, tlie jiercciitagc ol crude 
gluten being greater than that of total proteid in bakers’ 
and low grade flours, nearly the same in patent flours, 
and less in whole wheat meal. The determination of the 
total nitrogen and gliadin-nitrogen together with the 
ratio of gliadiii to total proteid (N xfl-7) seems to bo the 
tmst method (or aseertaining the gluten content and 
character of the gluten in the valuation of flours.—W. K S. 

Flesh ; The phosphorus content of — A. 1). Emmett 
and H. S. Clnndlcy. ,1. Amer. Cheiii. Soc., IflOfl, 28 
26—fi3. ’ 


hrapor^or for enapornting the liquid in Imw, rs' nvsh 
spent wash or jud ok from distiUeries, waste or spent 
dyes ami the Me, and concentrating the mdids in the 
same ,■ the evaporator being also ap,dicctble as a smoke 
o' 1^' “"‘I T. Mackenzie. Kiig Fat 

8.142, Aiiril 19. 1905. XVlII/f, . see next jiage. 

FnENCH Patent. 

It %nes ; Process of rapidly rlari/ying, ageing and matur¬ 
ing -. E. Monti. Pr. Pat. 358,287, Dct. 5, 1905 

The excess of oxWisable acids in the wine, e.g., the malic 
and succinic acids, are converted into tartaric acid by 
coohng the wine to a temfieratnre near its freezing point 
and passing a current of air through the liquid. At the 


! The authors have investigated the distribution, the 
I quantity, ami the nature of the inorganic and organic 
phosphorus comiaiunds occurring in animals, the flesh 
i “ If fot man. The Hart-Andrews 

I inethod (this ,1., 1904, 33) of separating and determining 
I the inorganic and organic pliosphoriis was found to give 
i good results in aqueous extracts of flesh after the co- 
agulablo proteids had lieen removed. The results ob- 
] tainM show that there is a difference in the quantities 
j of phosphorus present in beef and veal. Of the total 
I phosphorus in beef, 76 per cent., and in veal, 04 per cent., 
18 soluble in cold water, whilst of tho organic phosphorus 
! one-fourth IS mluble in the case of beet and one-sixth in 
j that of veal. The soluble organic phosphorus in beef con- 
Btetutes one-third of the total soluble nhosnhorna. and in 
















xvni.-jrooD8i santtatoon, 

™e 1 on^fourth. The ratio of the eoluble organic to the 
Mluble ^organic phoephotua ie 3: 6 in beef, and 3 : 9 in 
k P^o*P«ornB forms 23*4 per cent, of the ash of 

bwf and 20-2 per cent of the aah of veal, whilst the soluble 
phosphorus oompounds m beef constitute 17-8 tier cent 

^ **"’ “'>• The Wlentagc of 

fat »n the different cuts of veal has little inffcence oti the 
total phosphorus content, but the cuts which are nearest 
tlie irony structure apparently contain more insoluble 
phosphorus than the other cuts. Wfforcnt methods of 
cooking flesh give products which differ decidedly us to 
toe quanUties and the nature of the phosphorus contents 
The soluble organic phoaphoms is not in combination 
wth toe coagulated protcid, with the albumoses or with 
the peptones.—W. P. S. 


Enoush Patents. 

MUk preparation or preserve /or tnejieinal or nutritive 
'• 'hrlin. Eng. Put. 4304, March 

J> 1905. 

See U.S. Pat. 809,138 of 1908 ; this J., 1900. 132._T.F.B. 

Flmir, grain, rice and other substances ; Xleetrie purifier 

lor use in purifying -. J. L fuiwsoti. leith. Eng. 

Put. 13.909, July 0. 1900. * 

“ High tension electricity other than frictional ” is used 
to separate bran, chaff, fibrous mutter, and other impurities 
from flour, grain, rice, Ac. 

All apparatus is described consisting of iiisiilati-d con¬ 
ducting plates charged with high tension electricity and 
working transversely over a tray which consists of alternate 
channels and spaces and has a" rapid reciprocating move¬ 
ment. The impurities arc attracted out of the channels and 
being deflected by the transverse moveincnt of the plates 
and rcfadled on touching the plates, are dropjicd through 
till- intermediate sjiaces into discharge spouts. 

— K. S. H. 

Uniteii States Patent. 

fifilf: preparations ; Process of making -. 8. Sr-^kely 

and E. Kovacs, Biidapiat, .tuatria-Hiiiigarv. U.S. 
Pat. 811.971. Feb. 0, 1900. ' 

See Eng. Pat. 25,024 of 1904 ; this J., 1905, 207.—T.F.B. 

. Feknoii Patent. 

MUk sugar and casein ; Process of extracting -/row 

mUk. J. R. Hatmakcr. Fr. Pat. 358,375, Oct. 9, 1005. 
Under Iiit. Oonv., Oct. II, 1904. 

See Eng. Pat. 21.886 of 1904 ; this J., 1906, 1077.—T.F.B. 

(iEBMAN Patent. 

Milk : Manufacture of a substitute for skimmed - from 

oU-cakes. E. Josing. tier. Pat. 102,480, Feb. 13. 1904. 
PiTi,yKBiaEi> oil-cakc is treateil with ipiicklime and 
extracted with lukewarm water, and after addition of 
sugar, the solution is separated by settling. According 
to one claim, instead of adding sugar, the latter is produced 
from the oil-cake itself by treatment with diastase. 

—A. S. 

(B.)—SANIT.4TTON: WATER PURIFICATION. 
Eholish Patents. 

Evaporator for evaporating the liguid in brewers' wash, 
spent imsh or pot ale from distilleries, waste or sp nt 
dues and the like, and concentrating the solids in the same ; 
the evaporator being also applicable as a smoke imsher. 
A. B. Lenno-v, Newoastle-on-Tvne, and T. Mackenzie, 
Olaagow. Eng. Pat. 8342, April 19, ltK>5. 

The claim is for improvements in evaporators described 
in Eng. Pats. 13,227 and 18,488 of 1904 (this J., 1905, 
811, 982), and consists in the {wovision of horizontal 
baffle plates, to divide the evaporator into a series of 
oompartments. The baffle plates, which have openings 
on Mtwnate sides, or altentately in the centre and at 
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the eides, in order to impart a zigzag ooiirse to toe vapont 
or gas, are oonstruoted os dampers which can be withrfraw; 
from toe frames in which they slide, to enable any deposi 
formed on them to be removed_W. H, C. 

Pye-wate.r and similar effluent; Apparatus for purifyini 
W. MoD. Maokey, Liieds. Eng. Pat. 11,410 
May 31, 1906. 

The effluent is eollected in a tank from which it is piimpec 
up into a large eylindricol vessel inclined to the hori 
zontal, the inlet pipe entering at the lowermost iiart ol 
the vessel. Immediately lieforc entering the pipe leading 
to the pump, the effluent receives the addition of eortain 
chemicals, such as milk of lime, &c„ which are contained 
ill tanks situated above the collecting tank, A small 
pipe furnished with ta|)B provides a regulated supply ol 
wafer from the pump to the reagent tanks. The 
iwiined vessel acts as a settling tank from which the clear 
effluent leaves through a pipe fixed at the uppermost 
angle and leading to a filter. The sediment falls towards 
the inlet end of the vessel and a part of it is eontinually 
stirred up by the inflowing stream, causing the freshly 
formed precipitate to settle more rapidly. Portions of 
the sediment may be withdrawn from time to time by 
means of a sludge cock.—W. P. S. 

Sewage and other foul waters; Composition or agent for 
mrifymg J. Swallow, J. W. Swallow, and J. 

Filburn, Leeds. Eng. Pat, 12,092, June 0, 1996. 

The coiiipositioii oonsists of alum, 1 part j copperas 
(ferrous sulphate), I part; and Epsom salts (magnesium 
sulphate), 1/4 part, to which may be added chloride of 
lime, 1/80 Iiart, oiid clay, 1 part. The first throe ingre- 
dients are dissolved m water, then mixed with the others, 
and tile whole formed info blocks of convenient size for 
use,—W. P. S. 

SeMnge; Clearing vats [settling fanbs) for _. B, 

Sclimidt. Dresden, Gennanv. Eng. Pat. 24.402. 
Nov. 25, 1905. 

A SERIES of sujierposed deflecting plates are jilaced in 
fi'oiit of the inlet to the tank, and extend across the width 
of the latter. The number of plates varies according to 
tile velocity of the inrushing st'wuge; the higher the 
velocity, tile greater the number of plates used. The 
plates are curved downwards, and the lowei edge of each* 
pinfe extends a little lower than that of the next higher 
one, forming between them curved sluice-ways, which’ 
break up the siuvage into wide, thin bauds. The velocity 
of too stream is thus effectively reduced, and the pre¬ 
cipitation of the Siusjiendcd matters facilitated. The 
clear liqiiul passes over the edges of troughs, provided 
at the top of the tank, and flows away to an exit pipe. 

—W. P. 8. 

Sewage and other such waste products; Apparatus 

[setUing tank] for the trejitnient of -. D. Cameron 

and F. J. Cominin, London. Eng. Pat. 27,240, Dec. 30 
1905. ■ ’ 

A noNO sinuous weir is placed in the settling tank, and by 
being folded backwards and forwards on itself present* 
a great length of surface, over which the sewage trickles 
11 ) a thin nlni. A bafflo'plate is provided acroNs the 
entrance to tlie chamber, and all sewage entering the tank 
hau to pBMs under this plate. The aewage i« thus rapidlv 
freed from suspended solids, and may ^ delivered in a 
fresh condition to the filter-beds, &‘c. Means aro pro- 
vided for the removal of mud from the tank.—W. P. 8. 

Water; Apparatus for the {eleririeidl purifieaiion of 
J. 8. Zerlie. New York. Eng. Pat. 9216, May 2. 1906. 
Umler Int Oonv.. May 2, 1W)4. 

Th* water enters the bottom of a vertical o^linder, the 
lower half of which contains a number of aluminium 
eleotrodes oonneoted with an electric supply of low voltage. 
The upper part of the cylinder serves for the mixing of 
the water with the liberated gases. A pipe then conducts 
the water from the top of the ovlinder to the berttom of 
* o* the apparatus » alio 

o ylt nd nna l in shape, and the filter is arranged axially 
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tbai the water is fori^ed froiu the space between tlte 
outer wall and the liltiT through the latter into the central 
space. A «-cntrftl perforated pi}>e reaching to the br*ttom 
oi the filter ohainlH^r ih provided for drawing olT tfie water, 
and during tin- lime the wutci' is in (he eerdral Hiwice it 
is subjected to the further action of the gases g<t*neruted 
in the electrical cyliwler, u jujirtion <»f the gases Infing 
collected for this<’omlMe(ed inlt) the filter 
chanil>er.-- W. P. S. 


(f\)-DLSTNFErTANTS. 

J^o/d.fitiufn p^rma?iff'im/r; (Jenutcnlal udion of -. 

.T. B. Gamer and W. 10. King. Anier. t’hens. J., lUOfi. 
86 , 144-147. 

PoTA.SHioM permanganaU! is antiw^ptic lo H. ii/phixun in 
concentrations greuler than K/o(K).—K. F A. 

Uniteu Htatkh pA'riDNT. 

Formic (ddchtj<h- romiiound [DisinfecUntt]', Fron’ss u) 
imk\ng n -•—. A. Stephan, (iross l.ichterielde, 
Germany. G.S. i'at 8]2.(»()S, Feb. 13. IttOfi. 

Sice Fr. Pat. 345.38 of !P04 ; PMM, l*J33 - T.K.H. 


XIX.—PAPER. PASTEBOARD, Etc. 

{('imtitmfd from jHigc 15)5) 

En<iuhti Patents. 

Papi r; glazing or rcmorol of tnrr marks 

from ‘printiitg -. W. 'I*. Havdon, Lomlon J'^ng. 

Pat. J4J4. Aliireh 3, 15)05. 

In order to break up the wiie marks and to g»ve the paper 
a similar texture (m Isilh »UI<*s, the paper la passed between 
calender rolls, one (or Isjth) ol which engraved siimlaih 
to line linen or elst' has a hdt oi hh«nk<'1 of hniui fabric 
between the metal roll and the pajH-v. 'I'he ohliU'ration 
of the wire maik by this means should !«* j>erf(»riiied when 
the iwper is slightly damj), cither hy artilieml damiMiig 
liefore calendering or by (roalmg the paper liefore it has 
been folly dried on the paper inaehtiie.—J, F. B. 

Vrllulose or paper: Stuff punfo and senrn for the 
mnnvfacturc of — ". ),. Kruse, II, Germnni. Kng. 

Pat. *21,415. Ocl. 21. 15K)5. 

Hkf, Fr. Pat. 357,85)1 of 1905 ; this .1., HRMi, 132.—'I'.F.Ji. 

Paffr pulp; Alachincs for jorwtng and comlnnimj irdai 

tif -. H. Parker. .Nashua, U.S.A. Kng. J*at. 

22,718, Nov. 0, 15:H)5. I'nder Inl. t'onv., Apiil 17. 
1905. 

.See IIS. Pat. 80S, fU4 of 15)05 ; Hus J . 15HM1. SS - T F H. 
lUiTEO States Patents. 

Ptdp tnafing itafchine. II. J’urker. N'ashun, N.H. 
Assignor to Improved Pajs-r Machinery Cti., ('a.slnie. 
Me. ami Nashua, N.H. T.S. Pat. 811,0)50, Feb. 0. 
IIKHJ. 

This invention relates to a juiljefornung cylinder rotating 
ill a vat. The interior ot th*'* eylinrlii is ihvided by 
radial partitions forming compartnienlH, to each of which 
wietion can be applied sepaiately, so that, the pulp is 
first subjected to suction of low inlen.sity and eoimulei- 
able volume, and subBcquently to HuetioiiM of iiuieasuig 
intensities.—-.1. F. B. 

CsUuloiic comp(fHH<i and proccsti of making tfn Mume. 
K. W. Strehienert, Djursliolm, Sweden, and F. HmiU^ld, 
Ludwigshafen. Aasignora to Badisebe Anihii uiid Boda 
Fabrik, Kudwigahafen on Khim*, Gernuuh. U.kS. Jhit. 
812,098, Feb, 8. 1906. 

SXB Vt. Fat 347,966 of 19W; thie J., 1905, 464.-.T. F. B. 


Cl. XX.—fine chemicals, Ac, , 


Pkjbncu Patskt. 

Pajier rolovred on one side; Proaeee and apparcUne for 

making -. Leykam-Jf»aef«thal Act.-Gcs. f. Papier- 

unil Druck-Im). First Addition, dated Sept. 13, 1906, 
Ui Fr. Pat. 343,186, May 16, 1904. 

Sme Fng. Pttt, 17,163 of ItlOS ; this J., 1906, H7.-T. F. B. 


XX.-FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

{Coydinutd from page 197.) 

, ('n^virv: (Umrereion of -— ynto ftaraxanthinc, thro- 
phijlbne and xanthim.. F. Fiselier un<l F. Ach. Per., 
! 19015. 39, 423—435. 

I CAVilci^K when subjected to the action of phosphonis 
! pcntachloride or of chlorine above UUP is converted 
into a dielilorocaffeine, <-oiit.uining one chlorine in tlie 
3*melli\i group, t.e.. 3-chlorometJiyl-8-i'lil<)rojiara.vantliiiie 

NCHa- CG.C.NtTUv 

>'.(.’1 

(JO. N(CIU’I)C'.N ^ 

'riii*-, on heating viilh water forms formaldehyde and 
H-ehlorojinraxanthine. which is easily reduced to }>ara« 
j xanthine. When chlorine, ihssolved in a suitable solvent, 

I IS u,-<ed at about 99''—100' C. the inomeride 7' 8-dichior*>- 
I eatteine is formed, which, on hoilmg witli water, is oiaivtsrtcd 
! into K-«'hlorotlieophylhnc. By the action of chlorine 
I dissolved in phosphorus luxycblonde, a tetrachlorocalfeiuc 
j i« (ornifil 111 whieli all tliit'e methyl gioiips <»f cadcine have 
j taken up ohlorme. Hmlinc: witJi acetic acid convi'its 
j this lido chloroxaiifhine.—F. A. 

! Jlrojiiofonn ; Pecompvsition of - tinder the infl.uence 

of light and an. S. S'-hooil and L. M. V’an den Berg.. 
Phnne. W<*ekblud, 15.0(5, 43, 2 - H. (3u ii!. (Vnti., 
190(5. 1. 441- 442. 

I On piiSMUg a current of air through boiling bromoform 
I exjKjMC)) lo sunlight, tliero is formed, besides hroimiie 
j and hvilrohronuc aeid, also carbon (etrabroniide. pro¬ 
bably <»wing U) a M'coudaiy r<ae(ion; Br^+(’H Bij— 

'< rBr4 + HBi. Till* oxidation i»rodnrts forineii, are water. 

, larbon monoxide, carbon dioMdi*. hydrobronoo acid and 
bromine ; the projiortums of carbon rnoiioxhle and liydn*- 

■ bromic acid ami of carbon dioxide and bromine dilTer accord 

! ing to the amount of oxygen used. The following equations 
I n'jurseiit the ultimate reHults when bromoform in sealed 
I tuticK IS exposed to sunlight in tlu' presence <if a small 
I arul a huge projiortion of oxygen. reHpeetively :— 
i (•HHr.i + 0->-(’<)4 Br-. + HBr, 

1 2CHBr3 + 5()~.2(’0..4 H,d> ) )5Br. 

! “ -A. S. 

; Chloroform, hrnmoforvi and iodoform ; lJceompo.sitioH of 

- under thr infnenre. of light. N. Si'hoorl and 

L. M. Van den Berg. Phaim. W'eekblad, 190ti. 48, 
H- 10. Gliem. CVnfr., 1906. 1, 442. 

! In the aliseiiee of air or oxygmi, cliloroform is no( affected 
j by exposure to light, but. broimffonu i.s deconijMised, 

' jinilwibly into hydiobromic acid and the hypothetical 
! <*omp(nin<l (’Bfo. Iodoform was also partially decom- 
; pow'd hy exismure U) liglit, but m this ease, traces of air 
: were jireaent. (.)n e.xposiu'e to air, in tlie absence of light, 

: Iodoform .shows a violet colour after a quarter ol an 
I hour, whilst, after one hour, the Kcparatiou of imbue la 
; distinctly perceptible; bromoform after one liour is 
; faintly yellow, has an acid reaction, and gives a preeijiitato 
with silver nitrate; chloroform gives no precipitate with 
silver nitrate even after four hours.—A. S. 

■ Iodoform dismdved in- chloroform : Decomposition of - 

j by diffused daylight and hy radium rays. W. P. Joriiisen 

and W. K. Ringer, (^hem. Ww»kblad, 1906,2, 799—802. 
Them. (Jentr., 1900, 1, 442. 

Iodoform diimolvad in chloroform appears to be oom> 

I pletely decomposed ou exposure to diffused daylight if 


i 
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osyim be {nveent. The iniueaco of the oxyi^eti is shown by 
the that if a sohition of iodoforna in cubon bteuVphide i 
be oovered with water and then exposed to dinned ' 
dayhgh^ the decomposition proneoda uoiy vt^rv siovly. 

A «>lufioR of iodoform in chlorofomu soiicbhcd hy mea^ 
of liquid air, is aoparently iinafh»ctad by exposure to 
brmht daylight, so long as It is kept in the Holid state. 

5y exposure to the rays from 5 inurins. of ladiuin 
bromide, 75*2 per t^nt. of the iodine was liboiated at 2A'' 
from 50 c.c. of a sohitkm of 1 grm. of WKloform in lOOgrms. 
of chloroform, whereas under nimilar conditionu, hut 
without oxpoHiuro to radiunv rays, only 18*H {sir cent, of the 
iodine was eet free.—A. 8. 

j\Y»vnic.; Presentt of - »« m-vaUed pvrf" glycerof. 

J. Galiiiiard and K. Vcrdicr. .J. Pharm. (.’him., 

28. 183- 184. 

It ih found that although the so-callod " pnro glycerols 
.(>£ commerce fail to give any imlication of arnenic by tli<' 
Marsh teat when introduced direct, into the testing appara¬ 
tus, the same MumplcH, after being boiled for 10 hoiirH 
under a i*eflux condenser, with an equal volume »»( water 
acudified with ! per cent, of i>ure sulplmric m id, invariui^lv 
give a distinct arsenical ring when so tcwtcd. It in evHlcnt, 
therefore, that glycerol may contain an arsenical im|uMitv 
which in liot reduced by the (adinnrv procedure of 
MarahV tr«t Pi'obahlv the arsenit^ is present as an 
ester, which reijiiires tlie tn’atment indn-uled to render 
its jM’i'Hcnce evident. All the samples of “ pure" 
glyqerol examinod as aliovo, gave indications of arsenical 
contamination.—J. O, B. 


makmyl ureas by boiling them for a loag time with 
a sohitioa of a sait of a heavy metal, such aak^ or cowper, 
whioh i« capable of removing the sulphur m an insocublt 
sulphide.—J. F. B. 

UNrTKl> %ATBH pATWItTS. 

Mercurp stdtd of cfudic acid, and proctAA of rttakiyiff mmc. 
K. Worner. Asaignor to J. 1). Kicdcl, Akt.-Oes., 
Berlin. U.8. Fat. 811.193. Jan. 30, 1900. 

Seb Eng. Pat. 11,180 of 1005 ; Ihia J.. 1005, 030—T.lMi. 

A-lmiiio-2A\-d%oxypynvndint'; Procc/ts of making - 

M. (\>nrad, Aschaffonburg, ami W. Bcekh, Darmstadt. 
Germany. U.S. Pat. 8U.820, Kcb. fi, 1000. 

See Fr. Pat. 340,353, and Kng. Pat. 21M28 i>f 1004; this 
.1.. 11K)5, «80.—T. F. 11. 

Pyrimidinv dvrivadwH; ProcesM of making -- M. 

(’oniHrl, Aschaffenburg. and W. Heckh. Darmstadt, 
(Icnnnnv. 1.’.8. Pats. 811.827, HU,H2H and 811,820, 

‘ I'Vb. «. ItKia 

Web Jiag. Pats. 22.120, 22,127 and 22.128 of DMM; this 
J., 100r>. 080. -T. F. B. * 

Salicidic arid meihglew actUttc, and prf$cef*A of making 
xamt'. F. VV. 8. Valentincr, Ix'ifisic, Germany. 

Pat. 811,884, Feb. 0, lOOO. 

Skk Fr. Put. of 1(M«: tliin J., T.TO.—T.F.B. 

French Fatknth. 


Earths; Chvnnstru of thr rarr -. ft. fVyroubow nntl 

A. Vernenii. Ann. Ohiin. Fhv».. l!l<tr>, 6. (9|, 441—rRIT. 
cliom. Contr., IHUfl. 1, S'il 324. 

EUdrUytir. redmtion.; CalhoMc jiolnitM and . tn 
stilphuric acid svUditm. .). 'I'afrl. Xl.f., jtagi* 222. 

F.NOUMH FArENTN. 

Sanialol esters from sandal-wood oil; Maiiujadiire oj . 
A. Knoll, M. Dm'Ko and H. Knoll (Knoll und Fo.), 
Ludwigshafen on Kliitie, Germany. Fng. l*at. 1<,511. 
Aug. 3f), nm. Under Inl. I'/mv., Feb. 10. UK)’). 

Thk esters of saritalo! with rnonobaHie aromatic acids, 
and also with carlsmic acid, (!•> not possess the fhsagreeable 
taste, or exhibit the irritant effects of santalol. or of its 
ucelyl ileiivative or phthalic e8h*r. They are prepansl 
bv the ordinary methods of aeidyiatjon, vtz., by tlie action 
of the acid anlWdridcs, chlorides, or esters. The prepara¬ 
tion ot the biuV/.ovl sahcyl and normal carimnic cKteiH 
and of the etliyharbonic esters is described in 

Sidicylic acid inetdhol ether; Produciion of -- . H- 
Bihus and K. 8<heuble, \ienna. Eng. Pat. HoH. 
April 20. 1905. 

Menthol is mixed with an excess of salicylic acid, and 
the mixture is heatcil for several hours at a tempcratim' 
i>f 140 ’ ‘>‘20'" C-. a current of gas such as hydn)gen, cai bon 

dioxide or hy.lrogen ehlonile lieing {lossed ^hnmgli ^ 
nnxluic dnrini! th.' <,|KTati«n. The prodm t ■* 

Hu, oxms of acid by waalnng with a Boliition of an alkali 

carixmate, and tho i-ther Ih purituid by 

tion. The ime«terified nwidue. coiuiatmg mainly ot 

menthol, menthene anri menthyl chloride, w 

into nienthvl ohlorido by treatment with hydnigen 

chloride laider prenenre, and this Jl''" 

the aalioylate by double deeoinpoHition with a nietalli 

salicylate.—J. F- B. 

Onihamoglobin; Mannlaelure nl a sMion of —~. 

W. ilanaen, The Hague, Hollaml. Kng. I at. -1,172, 
Oct. 1». i«ori. 

See Fr. Pat. S58,I«1 of 1H06 ; thi« J., 1908, 197 .—T.F.B. 
IHalkylftudon^ ureas; MamMure 

s&rsf ir.s. 

Int. Conv. J»n. 0, 1906. .. m , 

a».«»w,.».rnirrtjmoWMAB we conwrted iBto dialfcyl- 


Dirdlif/lltarhUnric ncidA : Vn>eenH for 'prejMTX'ng -. 

Karbepfabr. vorm. F. Bavef und Co. First Aildition. 
tinted Sei^t. 12. MH>5. to Fr, Pat. 313.970, June 14, 1904. 
Under Int . Uonv., May 12, 1905. 

Thk prosent Addition to tlie principal patent (Gor. Pat. 
152,21901 1903; this J.. 1905.1189)relates to the prepara, 
tion of liialkylbarbiturie ackts by heating with rainoral 
acids the 2-thlo.4 imino-S-dialkyi-O-oxypyrimidinos, pro- 
ilneed by th<' comlensation of dialkyleyanoaeetie esters 
with thiourea in jireseno© of an alkali alouholate.—T, F. B. 

Vnnaturated compoundn: Proces* of Hrannformiug — 
into saiuToied compounds U. Drevmann. Fr. Pat. 358,212, 
Oct, 2, 1905. Xll., page 224. 

“ Norgine *' lArnnioniam tangatc from seaweed]; Prepara- 

lioit of - soluble after drying, and nevind. Roc. 

Fran^aise la Norgine. Fr. Pat. 358,398, Get 10, 1905. 
Tano acid, preiwreil from seaweed by processes prevkiuidj 
described (st'e Kng. Pats. 12,276 and 12,277 of 1898; thiw 
J., 1898,794) and containing about 36 per cent, of dry sub¬ 
stance, is treated with a slight excess of ammonia dtiwr 
in the form of a eomentrated solution or of goa. The 
ammonium tangate is then rolled into thin sheets aocl 
dried in a current of air at about 70® C., whereby exeeae 
of ammonia is removed together with the water, and a 
|)eifectly neutral, dry product i« obtained which is entirely 
soluble in water.—J. F. B. 


! XXL-PHOTOGRAPHIC MATERIALS AKD 
I PBOCESSBS. 

i {Continve:d from page 108.) 

' Photographic prints toned with metallic /en'ocywnides i 

I I)exompoaition^ in -. L. Letnaire. liull. ooc. lad. 

Nord., 1905. 33, 26. 

I Sti.vek printa which have been toned with uramum 
! ferro^ankie always exhibit deterioratiim after some'taxM, 
i Jnsumcieat washing, and traces of hydrogen sulpiride do 
; not cause tbit decompoaition. It i« grwtly vetardod 
‘ if the prints be washed in a dilute solution of •odhnn 
' carbonate, and entirely prevented if tb^ are then bathod 
in dilate nitric acid and washed, light appears to haiM 
j no detriMMMrtri effect, but eatpoottre to m almeenbave 
I haotCM the deoompoaittoit. It would tbiw apfmat 4a W 
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due to the silver ferrooyanido formed during toning, 
becoming decomposed by the air; this view is confirmed 
by the fact that prints from whiol) the silver ferrocyauide 
had been removed by means of (xttossium tliioeyanate 
were perfectly stable, as were those in which the ferro- 
c^aniae was deconkjKwed by alkali, and the resulting 
silver salt removed by nitric acid.—T. F. B. 

Enoush Patint. 

PJwtographie dfwlopfr ; Manufiifturf of a -. C. I). 

Abel, London. From Act.-GeH. f. Anilinfabr., Berlin. 
Eng. Pat. 9537, May 6, 1905. 

SoLmoNH of p-hydroxyphenylglyeinaniidc with alkali 
carbonates are energotjc phobjgrajihic doveloi>er8 The 
alkaline solutions are stated to l)e very stable. One part 
of the reducing agent may be dissolvni in ‘2(M> parts of 
water with 3 {)artH of jKitassium metasulnhite and 0 parts 
of “dry” ]K)ta8sium carbonate.—T. F. 11. 

United States Patents. 

Flash’litjhi eom/xmtion. A. Kichengriin, Elberfcld, 
Germany, .^signor to Farbenfabr. of Elberfeld Cb., 
New York. U.S. Pal. 812,028, Feb. i\, 1900. 

See Eng, Pat. 24.987 of 1904; this J., 1906.1031.—T. F. B. 

Photographic papers: Process of manvfaciuring -. 

I. HoffsUmmer, Diircn, Germanv. U*S. Pat. 812,204, 
Feb. 13, 1900. 

See Eng. Pat. 17,303 of 1906; this.!., 1W)5, 1189.—T. F.B. 

XXIL—EXPLOSIVES, HATCHES. Etc. 

(Gowfluwed from page 199.) 

Nitroglycerin and nitroceUvlose ; Supjiosed instuhility of 

- in presence of traces of ofid. A. l,eroiix. Gongr^s 

de Chiiuie et Pharm., Li^gc, July. 1905. Bull. ^c. 
Chira. Belg., 1906,19,243-244. 

The author discusseH the influence of nitric and suljdiuric 
acids on nitroglycerin and nitrocellulose explosives, and 
states that the sujJposed dangerous effect of free acid on 
these explosives is a fallacy, lieing based entirely upon 
assumption without any exjierinienta! evidence.—A. 8. 

Acids [sxdphnric and nitric oriVf«] ; Fatal explosion of 
toastc —— at Stratford. (3iem. Trade J., 1900, 88. 
182—183. 

The following is a short abstract (»f the evidence given by 
Oapt. Tbpnison, Chief ]ns))eclor of PiXplosives. at an 
inquest held with reference to the death of a man at the 
Abbey Mills Chemical Works. Stratford, caused by the 
explosion of four iron dnimH, ea<‘h containing alumt 
10 owt. of waste acid (mixed mtne and suljihuric acids) 
from the inamifacture <if nitroglycerin. At th«' time of 
the explosion the deceased was loosening the bungs of tlic 
drums by means of a hammer an<l chisel. Capt. Thomson 
stated that two of the drums which (‘xpioded had jaggcil 
rents from end to end, but in the other two. the en<ls had 
been blown out and the sides forced in. The waste ai-id 
evidently contained nitroglycerin whiidi, in the cold 
weather, had become frozen round the screw plug or bung. 
In the frozen condition, nitroglycerin was much more 
sensitive than when liquid, and a blow with a liammci- 
ond chisel on the bung or even a turn of the screw plug 
would cause an explosion. It was probable that one drum 
exploded first and caused another to burst in like manner, 
but with respect to the two drums with the ends blown out. 
Capt. Thomson was of the opinion that this was more 
a case of shock than a real explosion, and could have 
been caused by fluid pressure. Tne important question in 
ocomectioD with the accident was the reason for the 
presence of nitroglycerin in the waste acid. The acid 
came from the Explosives and Chem. Products Co., uf 
Gireat Oakley, Essex, and at this works, as at the Govern¬ 
ment factory at Waltham Abbey, after the separation of 
the attroglyoerin from the waste acid by the usual method, 
about 2 oer cent, of water was added to the acid, and imtil 


this explosion occurred, it bad been thought that this 
water had “ decomposed all after-charge of nitroglycerin.^ 
Oapt. Thomson stated that an inquiry would be held by 
the Home Office, and be recommended that in future any 
waste acids supplied from a factory manufacturing nltro- 
glyjwin shoula be sent out in glass carboys.—A. 8. 

Enolwh Patent. 

Nitroglycerint; Process of nmking -. C, L. Reese, 

Wilmington, U.S.A. Eng. Pat. 20,310, Oct. 7, 1905. 
See U.S. Pat. 804.817 of 1906; thiR>I., 1900.199.—T.F.B, 

United States Patent. 

Odorate-jiov'der. 0. E. Mathews, Rio, Wis. U.S. Pat. 

811,941, Feb. 0, BMMf. ^4 

The piiwder is composed of a mixture of granulated 
sugar (1 part) and potassium chlorate (l^ ports), together 
with a Hiiflicient quantity of a liquid consisting of gasolene 
(1 part), spirits of tur})entine (1 part), aloonol (1 part) 
ami water (2 parts) “ to moinUui the mixture.”—A. S. 
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A PP A RAT VS, FTC. 

(las-gencrator. C. L. ParHoiw. Durham, N.H. U.S, 
Pat. 811,737, Feb. «. 1900. 



The solid. 7. from which the gas is to be generated, is 
contained m the vohhc), 9, which is open at the bottom, 
is provided witli a grid to supi>ort the solid, and stands 
in the tank, 1, which has an overflow, 2. The liquid 
to react upon the solid, 7, is fed from the vessel, 3, through 
the pipe, 15, 18, the liquid seal, 17, and the Wnd, 10, 
into the vessel, 9, at the point, 10; the gas generated 
est'ajxw through 4. In the vessel, 3, a constant level, H, 
is maintained bv a Mariotte*s bottle at such a height 
above the level, 1. in the lulje, 10, that the liquid entiTS 
the vessel, 9, under a pressure equal to that in the vessel, 
9, which is governed by the height of the overflow from 
the vessel, 1.—W, H. G. ^ 

Oas calorimeter. C. V. Boys. Roy. Soc. Proc., 1906, 
77A, 1^131. 

The author, as one of the London Oas Hefereea has 
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d<*pne<l the inetrument here described, for use in deter- 
me oaloriflc value of gas. As oompared with 
the Junkers and other forms of calorimeter, it offers the 
following advantagesthe thermometers for the water 

of *fl"**®‘ *1''^ *“*“'» ! the tcmiieratiire 

of the outflowing water is thoroughly equalised, so that 
nuctuations in the thermometer readings are avoided ; 

htted up again, 

so that all the parts can be examined to see if they are 
made according to the regulations; its height is such 
that the thermometers can be comfortably road when 
the inetrument stands on an ordinary table; the various 
water and gas connections, and comlcnseil-watcr drip can 
^ tunied round mdcis.ndeiitly to any jHisition convenient 

for observation; and the ... of cooling water, and 

hence the time re(|uired Ui change it, is comparativelv 
small, thus ensuring that simultaneoMs readiugs of the 
inlet and outlet thermometers give the true rise of 
tamperaturo. 

A circular ba^ A. carrying the gas piis- fittwl with two 
No J nnionqet burners B, is protected from radiation 
on the top by a disc of bright metal fastened beneath 
the three centering bloc ks, 0. (. 1 ,, these blocks rests a 

■ o’ chimney of thick 

waterirffl’i*''/i"? '”''®’ ^®'' condensation 

wattr 18 hxid 1 in. from the hot!om ; and the vessel may 



J I 


be turned round to any convenient noKition. Attached 
to lid, G, at the centre, ia a oranti temperature- 
aqualiaing chamber for the outflowing water; two dished 
plates of thin brass, K, K, are held in place by three scrolls 
of thin brass (strips bent round like clock springs) L, U U 
a lit^ leaka^ nvm each soroU to the one above, and 



a channel made in the Rolid metal, sk shown on the right 
Ride, or formed of a tube. Rweatoi) on, as shown on the 
left. (Connected to the water channel at the Idlest'point 
are mix inniR of copper pi])e, M, Huch as is used in a motor¬ 
car i-a<liHtor. The radiating surface extension mAy 
oonsiHt of of copper wire wound round the tube, as 
shown in Fig. 2. or copfxjr strips or the Uke may be used. 
A second helix of similar pipe, N, Rurroundtng the first, is 
fastened to it at the lower end and terminates at the 
other end in the water-inlet Imx, provided with the thwmo* 
meter, O. The water-outlet box, P, in Himilar to the latter. 
The lowest turns of the coIIh, M, N, are immeraed in 
water which, in the first instani'e, is put into the vessel, B,' 
The insulating brattice, Q, l»etween the two coils is of thin 
sheet brass and is filled wilh cork dust; it is earned by 
an internal fiange rtmting on the lower edge of the casting, 
H. A cylindrical wall of thin sheet brass, slightly smaller 
than I), iH secunMl to the lid. so that when the instrument 
is lifieil out of the vessel, D, and placed uism the table, the 
coilR art* protected from injury ; the annular space between 
D, and this wall, serves to prevent loss of heat to the oi^ter 
air. Owing to the absence of water-eooling from all 
but the lower end of the chimney, E, it remainR so hot 
that condensation does not ot cur upon its inner surface, 
and another advantage is that its extra mromotive power 
enables the instrument to l>e made much shortw than 
usual. To prevent corrosion by the gaseous products 
of combustion, the whole coil system can be lifted out 
a’hen not in use, and immersed in very dilute sodium 
oubonate solution ; and any deposit of calcium salts in 
the pipe system can be removed by very dilute hydroehimlo 
acid, followed by water.-—H. B. 
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Enoiikh 1’atkkt. 

Benane or jx’trole^im spirit and othtr liquid hydrocarbon 
mirtiircs; Instrument for tcstint/ ^—. C. Roth, 
Fraiikfort-on-Maino. (Icriminv. Ena. Pat. 21,filK. 
Oct. *2^. lOtt.Cj t’ndcr Int. (.’mjv.. Nov. 24, I!Ht4. 

The apparatus has'luam doviacd for the pur|KiHc of 
lietorminiiig ttic value of jietroi or similar oils by means 
of their boilina points. It eomprises in eonstruelion 
a spirit evaporator, preferably in the form of a Elans tube 
having grailuiitioiis tliroiighont its length, or only in its 
lower part, or being jirovnled in its interior with a separate 
scale, so that iliiring the evaporation of the oil tin- ilinuiiii- 
tion of its voliiiiio may be noted at any time. It is 
provided with ii thermoineter and has, in its iip|ier part, 
a lateral 0 |S'niiig for the esoaiw of vapour. The lower 
jiart ol the tube is immersed in a heating reeeplHele 
siirroiiiided with telt and idiarged with lime, to wliieli 
w'ater is added by means of a dropping funnel inserted 
in till' cover. It It. 

/ ATJA'f/.I MC—QUAXriTA Tl 17;'. 

Arsrnitirelliii hydrogen; Rsactmns and inelhinis ol 
ilelerintning ■ H. ReeklelMMi and (I. l,oekeiminn. 
Z. angew. {’hem., littltl, 19, 27.'i -2K.1. 

-AH.sK.MeKETTKn hydrogel! in gaseous mi,xtiire.s eannol 
be aeeiirately determined by passing the gas Unoiigh 
silver nitrate solution and' afterwards* weighing the 
separated silver. The latter imrsistently retains arseine 
and too iiersistent washing causes a part of the silver to 
assnnie the eolloiilal form, rendering filtration impossible. 
Nor can the arsemoiis acid in the soliifioii be eoin eniently 
titrated, owing to the fact that a )iortioii of it is o.\iilise(l 
by the nitric acid, the resulting nitrons acid also interfering 
Trustworthy results may, however, be obtained by shaking 
a meaaiireil volnnie of the gas with solutions 'of either 
silver nitrate, iodine in potaasiinn iodide, lodie acid oi 
hypoehlorites, and measiiring the decrease in loluiiie. 
Comniereial " Eaii de .lavelle" is the most suiluble 
solution to use, as it absorbs arsemiiretted hyilrogen 
very rapidly. The presenee ol nrsemiiielted hydrogen 
in a mixture of gases may be deteelod by |iiis.smg the 
latter through a small eapilliary tube (si) as to form 
iiiiniito bubbles) into an ainmoi'iiaeni solution ol silver 
nitrate. A gas eoiitaiiiing less than 11-PI part la-r million 
of arseniuretted hydrogen gives a grey turbidity in less 
than two iiiiiuites. If no turbidity is produced, the 
aliaenee of arseniuretted hydrogen iiiay be regarded as 
[irovod, blit, if a reaction is given, tests for flu- ]iresenee of 
stibine, hydrogen suliihide and phosphine must be made, 
as these siibstanees also prialuei' a turbidity with llie 
silver solution.- - W. P. S. 

IMrhim in steel: Iktcrmimdion of - Uy direct ignition 

with red lead. C‘. M. .lohnson. Ptoe. Kng. Soi-. VV. 
Pennsylvania, liKW. 21. 58<V—Ikri, 

The author finds that the eombiistion process with pre¬ 
liminary decomposition of the steel by potassio-euiuie 
nhlorido is very untrustworthy m the ease of steels con¬ 
taining larm- ]K‘reentagi'H of ehromiiim, tiingsti.ii, or iiiolyb- 
ilenuni. These steels, and indeed all steels which the 
author has tried, give aeeurute results liv the direct 
combustion jirta-ess; and, provided the tei'ii|K-ratnre be 
kept high, drillings almost I mm. thick can be eoiiipletely 
burnt. A porcelain boat is used, and the mixture of 
drillings and red lewl is covered with a hd of asbestos, 
to prevent “• creeping." d'he general arrangements aie as 
usual, save that the carbon dioxide is absorbed in baryta 
water, and the barium carbonate formed weighed. 

- J. T. 1). 

OROA Nin—QUANri'I'A Tl 17 .'. 

Mercury and Udine : Determination of - in antiseiifle 

soaps, A. Seidell. J. Amer. (them. .Soe., Iftpii, 28, 
id—76. I 

A WEiQHin quantity of the soap is treatori in an Erleu- ; 
meyer flask with, about 160 e.c. of 06 )icr cent, alcohol, ; 
ana from 3 to 6 c.o. of concentrated hydrochloric acid! 
The.mwtore i» warmed and avteeeaaive small quantities of - 
water added until a perfectly clear solution is obtained i 


on shaking. If ausphuded particles of impurities he, 
pecsent, tlie solution must, of course, be Altered. A sloig 
I eurront of hydrogen sulphide is than passed through 
the solution foi about one hour. The precipitated- 
mercury sulphide is eollectod on a filter and washed with. 
tl6 per cent, alcohol. The weight of mercury splphide 
obtained multiplied by 1-956 gives the amount of mercuric 
iodide in the portion of the sample taken. The filtrate 
from the mcreiii-y sulphide may be' evaporated on, the 
water-batb to about one-thiril the original volume, water 
added to replace the alcohol, and the solution filtered 
after cooh'ng. to i-emove the separated fats. The lodiiin 
is then liberated with nitrous acid, shaken out with 
chloroform and titrated as usual,—W. 1’. K. 

Dextrose .- Determination of -. B. (Ilassmann. Ber. 

1906. 89. 603 -60H. 

'I’UK dcU-riiiination of dextrose by the rcsluetion of alkaline 
solutions of mercuric salts may be carried out either 
with the hicbig-Knapp alkaline mereiirn- cyanide solution, 
or with ijaoliso's alkaline mi-i-cui'ic-p<.itassium iodide solu¬ 
tion. Tlic former i.s niaili- by dissolving 10 gnus, of mer- 
ciirie cyanide in water, adding lOO c-.c. of caustic soda lye 
of 1-146 sp. gr. and ddutmg to 1 litre. Sacliae’s sohition 
consists of 1-g gnus, of morciini- iodide and 2-6 grma. of 
potassium iodide dissolved in a little w-uter, with tUe 
siibseipiciit addition of S gniis. of caustic jiotash, and 
dilution to lot) e.i-. The reaction in-oeeisis ijiiantilativcly 
in both eases in strictly stoebiometru-al ratios ol 1 mol. 
of dexli-ose to thn-e atoms of niereiiry. 1'lie dextrose 
solution IS added to an excess of the boding solution of 
mereiiry salt, tlie rediu-ed iiii-i-ciiry is lillered off, and 
dissolved in a kiinieieiit ipinntity of liol eoiii-entrateil nilric 
arid. The iiien-iiry in this soliiOon is titi-ali-d with 
N/lt)0 animomiim tliioeyanale solution by Volliard’s 
mefhoil. A gasomolrie melhuii is also desi-ribed, based 
on I be decomposition of liydrazini- suliiliiite by mereiirie 
salts w'ltii i-vobdion of nitrogen in the ratio N., 2Hg. 
For this purpose the dextrose solution is boded'with a 
know'll quantity of mereiirie solution previously standard¬ 
ised gasoiiiolrieally by hydrazine suljihate. The excess 
of meri-iiru- salt remaitiiiig iinrcdueed is then detormined 
ill the same manner. A' Heni|)ers ga.s evolution llask 
w employed. 'The results, according to determinations 
i-ifed 111 the paper, agriw well in botli methods with the 
quantities of dextrose actually employed.—J. F. B. 

Midi aiuilysis mmmi’tec,: Rc/iort of the - to the Oouneil 

of the Institute, of Jlremng. L. Briant, A. ,1. Brown, 

A. (-’. Chapman, J. Heron, A. R. Ling, K. It. Moritz, 

A. Cordon tialamoii, and L. T. 'Thorne. J. Inst. 

Brewing, 1906, 12, 1 —10. 

On April 7th, 1905, the Council appointed the above- 
mentioned elieinista tor the |mrjiose ol reiHirting methoefs 
for dett-rininiiig the extrai't. moisture, diastatie power, 
i-olour Olid percentage of n-ady-formed sugars in malt; 
and reipie.sO'd them to invite the opinions and view's 
of other repiesontative chemists iiiion the suggested 
metliuds. 

Commerriiil methods of midl nnali/sis.—The .Sw-k mill, 
set at 26, is Oi Ire used throughout. In order to allow for 
loss ill the mill, a quantity of malt, slightlv in excess of 
that requh-ed for each determination, is to'lie separately 
weighed out and ground. Finally, the exa-Jt amounts of 
grist, subsequently reqnireil for the various determiuations, 
are weighed out. It isnotiKu-missible to grind at the outset 
siiflieicnt malt for all the deterniinationa, and to weigh out 
the various qiianUties from this grist. 

Extriiet and tint.—Extract.- Fifty grnu. ol ground 
malt are to lai weighed out and mashed m a copper qr glass 
beaker of about 6U0 e.c. capacity with 360 e.c. of distilled 
water previously heated to 164'’—1.66° F. 'The beaker U 
covered with a eloi-k ghiss, and placed in a water-bath, 
so that its euntents are kept at 160° F. for .71) minutee, 
'The nia.sh is stirred at mtorvala of about ten minutes 
during this time. The temperature is then raised to 
168“ F. in live nunutes. and the whole mash trashixl into 
a flask graduated to 616 c.e., cooled to 60° F., made up 
to the mark with diatilled water at the name temperature, 
well shaken, and filtered through a large ribbed paper. 
I'b* apeoifio fmvRy of the filtrate it then detemiaed at 
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'«ios «,t W r., compared with water at the came tem- 
prratnre. The excesH straciflc gravity over water (»100()) 
multipHod by 8-86 gives the extract in brewers’ !b i»-r 
stoiidaird quarter of malt. * 

.'■'“•'ing can lie carried out directly in 
^e 816 c.c. measuring flaak. In this case the mash should 
be shaken at intervals of about 10 minutes. 

r>nr —For tnis determination the Lovihond tintometer 
is to be emnloyed. The above, wort, tiltmed nerfcilh 
bright, IS to bo placed at once in a 1 in. cell, and it" tint 
recorded m colour units of the series “ 52 ” glasses. The 
experiment should not be carried out m direct suidiebt 
and the light must fall eqiiallv on both halves of the white 
jdate, so that both fields-eij., the malt e.vtraci lield and 
the KtAiuiani tield aii' (Mjimlly illuminateH Tf' lest 
thiB, the glaSB-s and the eell shonld be reversed, and all 
rcBidts rejected when the figures <lo net agree, whieiievei- 
aide the cell ik placed. 

ji/ciViira.—About 5 grins, of ground malt are to be 
aeouratcly weighed out in a sinall sliallow vessel, about 
2 ins. in diameter and 1 in. in depth, lieated lor live hours 
in a boiling-waler oven, allowed to eool in a desiccator, 
and re-weighed, the loss in weiglit being taken as the 
moislnrc content and ealciilnted ns a js-reentage on (he 
malt. 

Dwstatic Ability (Unlncr ?(//</.'.)-Twcntvdivc 
of gi-oiind malt are to be extratded with A1.KI f.c. ui diKtdIed 
wat<‘r {see Ap]>endix) f(»r thnn- hourn at 7t)" K. iirj;l filtered 
briijlit, Htiniug well every ludf-hour. A portion of the 
filtrate (3 c.c.) ih allowed to act on 100 c.c. of a 2 jicr cent 
HuJntion of Holiiblo starch {see Appcndi.s.) at 70" F. for ai: 
hour in a 200 c.c. fiask, \/10 cuimtic alkali (10 c.c.) j.s 
then added in order to stop fiirtlu'r iliuKtaljc action, 
Mio liipnd eoolcd to tJfF F.. made up to ‘2tH) c.c. with dis 
tiller! water at the same tcmj<erature, well shaken, am! 
titiatod Af^ainst t) c.c. poilmns of Fchlmg’s solution, 
using ferrous thK»cyaiiale ns jinlicator. 

1’he titration is carried .ml as follows 

Five c.c. of Fchling's koIuHoii (wr Apptmlix/ an* 
iiccnraU'ly measured into a 150 c.c. boiling flaxk, and 
raised to boiling over a small iiakid Hunscii (lame. The 
converted starch solution is addml from a burette, in 
small quantities, nt first of about 5 c.c., the mixtiin bcuu* 
kept rotated and boiled after each axhiilum until ivdiiction 
of the eojfjver is complete, which ih usceitamed by lapidlv 
withdrawing a drop of the lit|uid by a gUia** rod. and 
bringing it at oneo in contact with a dnip of tlic in<hcat<ii 
on A pr>rcelain or opal glass slab. 

The preparation of Fehlmg’s solution and of the in¬ 
dicator aie dealt with in the A])ni‘ndix. 

The results are calculated l>y the following forintilu 
1000 
A- 

XY 

in winch A eipials the diastafic activity. X cipittls the 
number of euhie ecntmictres of mnH extract conlainid 
in 1(X) ec.. of the full) diliiUnl starch eonversioii lujuul. 
and V equals the nundier of (Uibie c.(*ntiinetr“B of the same 
liquid required for (he nuluctiou of 5 <-.e. of Fehling’s 
srilntion. 

The above method (using 3 e.e. of malt extract to 100 e.c. 
of 2 per cent, soluble starch solution) is not ai ciirati- for 
inaits having a diastatic capacity exceeding .'lO Lintmu ; 
in the case of sucli malts Ihc' relative volume of malt 
extract must he less, say 2 or, for malts of the hij<hest 
diastatie eapaeity, such as are fnn|uently used hy distillers 
»n<l vinegar makers (/.e.. malts of over KO Isinliior). an 
oven Bmaller volume of extrn<“t mnst be tsken. 

Ctddwiter extrnci per rew/. -- 1'w< nty-five grins, of gro ii.l 
malt are to be digested with 250 e.e of ' 

oont 4 iiiiing 20 c.e. of NyiO ammonia t? e. 20 c.c. of N, 10 
ammonia made up to 250 c.c. with distilled wider) for 
three hours at 70' F., stirring about threi' or four tiim-i* 
duritig thlB iieriod. After filtering, the speeifn^ 
of the bright filtrate is taken at F., comiiared wit^ 

water at the same temperature. The excess 
gravity oter ivater (1000) divided by 3-86 and multiplu d 
by 10 gives the cold water extract nor cent. 

The percOTtege of ready-formed soluble oarbohydrat^ 
may be appeoximafolv arrived at by subtracting 4 fr >m 
«ie value oWdfd for the cold water eoitract per ouot. 


SiatemeMs of resitHs. —The resufta, ^xpteated t6 tlte 
nearest first decimal place only, except in the case'd 
I diaMtatlr activity, which ehotild be recorded only to th® 
j neareat integer, are to be stated according to the tdUowing 
: scheme:— 

Kxtract jku* standard quarter, brewdrs’ lb. ’ 

Moisture, jier cent. 

Uiastatie aotivitj (f.mtner value). 

Tint (10 i*cr cent, wort, 1 in. cell, **52’* aeriai I-ovi» 
Nmd). 

Fold water cxtrsel, per cent. 

Kquivalent a]>pr(>xiiuately to ready'fonncd soluble 
carbohydrates. 

AerKNDi.v. 

/‘reparo/t'on of soluble, stureh,- Purified ixitato starch 
is to be digested with dilute hydrochloric ocitl of »p. gr. 
I0.37*0. at the room tomiKUHture (fiO®—55'' F.) for 
diiys. stirring th<‘ mixture daily. Tlie 0 |>erAtion is oon* 

, veiuently esrried out in VVincliester quart bottles. 1 lb. 
of stftjeh and HKKi r.r. of diliitiHl acid I’liing suitable 
quantities for each such bottle. ’ It is washed very 
ilioroiighl) by <l(cantati<m. at fiii-t with tap water, and 
later on with distilled water, until the wash Water is free 
from chloride. It is colleicted on n filto»- paper placed in 4 
Jluehnor’s funiiol, pumpH'd as dry as possible, and thtfn 
spread out on^ now unglazcd porous plate. *J’he attttt’h 
'Should be liried at a gentle heat (110'^ P.) au quickly as 
()os.s!l)lc. When rli y, the starcdi is triturated in a porccloitt 
uiftrtar and ruhbed through a line hair sieve. 

iSforrf} sofvtw}i.~*-\T\ deterinming diastatie capacity, the 
slsrch niuBt ))c flissolved in hoiling water at the rate of 
2 grms. of the starch pei MK) c.c. of water; the solution 
IS then cooled to 70' F. for iibc. Jt should be iKirfectly 
mobile (not gelatiuoufl) indicating perfect eimversitm into 
voUibl<‘ stnicjj. and show only a ncgHgiblo teduemg action 
on Fehliug’s solution ; and it slioukl be neutral to litmus 
sjlutioii. 

1’he water u.sed in iimking up the stareh Holutkm must 
be pure. Commen-ia] distilled woti-r fivquently eontaina 
ammoniH. iiitnuis acid, and other im]niriticK, which appre¬ 
ciably mfiiiciKH' diastatie conversion, and. therefore, th© 
result. The water sJuuild bi' redistilled with addition of 
a little potassium ]«*rinangarirtte and soda (the solution 
used in w ater analysir 4 ill do), in a gla«ei apparatus pro- 
vuled with a trap, undl the distillalc is pure and neutral 
to litmus solution. 

I'n-juiration of Fehlinys sidiUion."-{A) Cojiper sol'tUion. 

llccrystalli'^cd copfter sulphate ((W)*2 grtna.) is to be 
dissolved in water and the solution made up to 1 litre 
et fiO" F. with distilled water. 

(jO All'oliue tiDtrntc soluUov.-^ Fonhelle sali {M% 
ami caustic soda (130 grins.) are to be diflsolvt^ in about 
tJOO c.c. of distilled w^ater, the solution cixiled atld made 
, up to 1 litre at fit)' F. with distilled water. 

The two soUitions are to be kept separate, and aquAi 
volurneh mixed for each day’s work, from whioh mixture 
the vohimeB sp. cifted in the analytical mothodB aio 
measured f)ut at (>0^" F. 

Preparation of the, indimfor. —gnu. of ferrous 
I aininoiuum sulphate and the same quantity of ammonium 
: thiocyanati* are dissolver! in 10 c.c. of water at a modomtb 
temperature, say at 12(F F., and immediately ooolad j 
i 5 c.c. of (Hmcentrated hyrirochloric acid are added. 

'^he solution so ohtainerl has invariably a hrownish-red 
i f'oloiii, rtm* to the presence of ferric salt, which latter 
‘ must be roductMi. Poi this puri>oHe r.ino dust is most 
satisfactory reagent to employ, and a mere trace is stiffis. 

, cient to decolorise the solution if pure reagents hftvn beUn 
: employed. 

! Vt’lwm kept for s^mc hours, the iudieHtor develop* the 
' red coloration by atmosnScrir o.\i<lation. It may, bow* 

■ iwer. be docolurised by the addition Of a further qtiAtiti^ 

I of Kinc dust, bu« its delicary is deoreasar! after ithAti basb 
: dfcdoriscd several times. For practical pur^iGSMHi fchb 
' indicator may be too dalioate, and it la recommended to 
[vepare it the day before it w required‘fot* iwe, aait givee 
the best rcBults after the secoml decolorisation. 

JieconmendtUions as to aompfiag.—It Is obxdnns. 
sam-f^GS sent lor enolysis should, «o far ne pcMible, tin, 
fairly reprei^entatiw of bnlte, and reqidres 
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mcae osra when the bulks (whether from maltings or 
deUvenea) are large, and when the malt contains any 
appreciable number of hard corns, and further, when 
th^ IS any marked iircgularitv in curing. 

* t dpJiverios, sainpleH should be drawn from 

at Joast 10 aackH if the connignment amounts to over 100 
B^ka. or If the i»ar(iel bt^ smalJor, then from 10 per cent, 
of the nuiuber of Hacks. The sample should be withdrawn, 
not from the surface of a sack, but from a depth at least 
as far from tlie surface as the hand will reac*h when buried 
up to the wrist. 

These bulk samples should lie put into a large tin kept 
for the puriKwc, and well shaken j a smaller tin (of at 
least a pint oajiacity) is then filled from the larger one. 
and sent to the analyst, the rcnioinder being reserved in 
other similar fins if the analysis is to Ik‘ cheeked. The 
lids of all tins eontammg ssmples for analvsis should fit 
well, and it is ilesirable as an additional safiiniard m those 
c^s III whieh B|S-eiel airtiglit tin.s are not employed to 
nmii gummed iia|)er round the junction of the lid and tin. 
Malts are really better sciil in clean, carefully dried, 
stoppered Irnttles. .Stojipcred Is-er bottles answer the 
purpose. *’ 

In sending iiislls from heaps, surface samples should Is- 

samples 

1 ,’^ ‘‘'i'lf*.'* » small tin 

or bottle being h ed with a |s.rtion of the mixture and sent 
for analysis. When the malt lies in bins' a sample from 
the spout will generally fairly ri-preseiit the bulk if the bin 
has ^n drawn upon. If not. the bin should be prola-d 
at different depths, five or six samples, withdrawn, mixeil 
in a large tin. and a small tin or bottle tilled from the 
DUiture and went for analvviH. 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

(('on/intierf /rom page 2P7.) 

Nattonal ChemicU lahnratorg {Vhemisrhe H-icImmMall) 
/or (hrmarty. 

The Council of the Cerman Cheuiieal .Soeietv pmposes 
^titiTOing the Government to grant the establishment 
“PI o laboratory on the lines of the 

Pliysikalisehe ^lelisanstalt." Jh- work of the I,aborn- 
tory IB to ineliide (i.) the International Alomie Weights 
^mmission; (ii.) the International Commission* on 

Anaysis; ( 111 .) the Inteniational Commission for the 
Analysis of Arllfieial Manures and FoiafstuffB (Animals), 
in favour of its projKisal s|H-eial attention is directed hv 

i-ts Britam, which. hV 

Its Alkali Act (18(U) has nol only conferred beiielils upon 

''"'b’fly eontrilmted to the 
jiurification both of the air and of the water imurses, Hy 
this and other movements, it is pointed out, Great Hritoi'n 
f ntury areeiituat.-d the imporinneo of 
the relations of chemical science to industry. 


Trade Report. 

I Canal! and Waterways ; Itoyal Commission on _. 

The King has been pleased to appoint a itoval t'oin- 
miMion to inquire into the canals and inland navigations 
Of the United Kingdom and to rejiort on— 

present eonditiun and tiiiancial position, 

(2) The causes which have oisiratod to iircveut the 
cairymg out of improvementa by pnvato enterprise 

i-n w o” '"'‘i*' removable hy legislation! 

(3) Faeilities, improvements, and extoiiaioiis desirable 
in order to complote a system of through eoinmimieation 
by water between centres of eomiiiercial, industrial or 
agneultural imjiortance, and between such centres and 
the Bea. 

(4) proipeofc of benefit to tjie trade of the country 
compatible with a reaaonable return on the probable 

(b) The expediemoy of canals being made or acquired 
by pQi^' bodies or trusts and the methods bv whinh 


and what should be the system of control and management 
of such bodies or trusts. 

Royal CommissionersThe 
Right Hon. I.aorn Sbuttleworth (Chairman), Lord Kenyon, 
lioitl Brassey, K.C.B., Ixird Fairer, the Right Hon. 
gr John Dorington, Sir John Brunner, M.P., Sir Francis 
Hopwood, K.C. B., C.M.G. (Permanent Secretary to the 
Board of Trade). W. J. Crossley, Esq., M.P.. Russell Rea, 
Esq., M.P., J. F. Remnant, Ksq., M.P., P. Snowdon, 
Esq., M.P.. Henry Vivian, Esq., M.P., L. A. Waldron. 
Esq.. M.P., R. C. H. Davison, Esq., C.E.. J. P. Oriffith, 
Esq., (\E., Di. A. J. HorWrtson, ,1. C. Inglis, Ksq., C.E., 
H. F. Killick, Esq., John Wilson, Esq. 

W. B. Dufficld, Esq., M.A., barriBt(*r*at>Iaw, will act 
as secretary. 

New Books. 

Metropolitan Water Board. Reports on the Heaults 
of the Ghemieal and Bacteriological Kxamination of 
the London Waters, for the Month ending November 
.30, l!t05 (No. I). and lleeember, 1905 (No. 2). By 
Dr. liotisToN. Director of Water Kxaminations, Metro¬ 
politan Water Boarti. Price 2s. Od. nett. 

Report No. 1 is printed in cj-t, imo, as being the first 
issued, filling 87 pages and containing 9 maiia. It is shown 
that in all during the month of November, 285 samples have 
laien taken and analysed, and 099 have been examined 
hacterioIogieaUy. The Kenort (No. 2) for December 
is eonsiderably siimmarisen. and only occupies 8 pages. 
There have been examined clienueally, 247 samples, 
and hacteriologically, OOtJ samples during this month. 

Chemistry of the Proteidh. By Gitstav Mann, M.I)., 
B.8e.. University Demonstrator" of Physiology, (txford. 
Baserl on Prof. Otto Golinheiin’s “ Gheniie tier Kiweias- 
korper.” Macmillan ami Go.. Ltd., London. The 
Maemillan Company, New York. 1900. Price 15s. 
nett. 

8 vo volume, containing 584 pages of sulijeet matter, 

I 'pith an alphabetical index. Ihe sulijeet. matter is suli- 
' divided as follows:—!. Beaetions of Alhuiiiiiious Kub- 
ataneea. II, Disaociatiou Products. III. Synthesis of 
Albumins. IV. Constitution of Albumins. V. Albiinioses 
and Peptones. VI. Salts of Albumins, VII. Halogen* 
Albumins and Allied Matter. VIll. Physical Propertiea 
of Albumins. IX. Claasifieation of Albumins. X. The 
Alliuiiiins Proper. XI. The Proteids. XII. The Albu- 
tninoida, 

Miheral Resources or the United States. Depart¬ 
ment of the Interior, United States Geological Survey. 
Calendar Year. 1994. David Day, Chief of Drviaion 
of Mining and Mineral Resources. Government Print¬ 
ing Office. Waaliingtan. 1905. 

8 vo volume, containing 1234 pages of subject matter, 
and an alphabetical index. 'I’he text deals with the 
following aubjeeta:—I. Iron Ores. II. Statistics of the 
American Iron Trade for 1904. III. Manganese Ores. 
IV. Gold and Silver. V. Copper. VI. Lead. VII. 
Zinc. VIII. Aluminium and Bauxite. IX. Mercury. 
X. Steel and Iron-hardening Metals. XI. Nickel and 
Cobalt. XII. Chromium. XIII. Tungsten. XIV. Molyb¬ 
denum. XV. Vanadium and Uranium. XVI. Titanium. 
XVII. Manganese. XVIII. Platimira. XIX. Lithium 
Minerals. .XX. Antimony. XXI. Arsenic. XXII. Bia- 
muth. XXIII. Tin. XXIV. Coal. XXV. Coke. XXVI. 
Goa, Coke, Tar, and .Ammonia at Gas Works, and in 
Retort Coke Ovens. XXVIl. Petroleum. XXVUI. 
Natural flaa. XXIX. Aaplialtum and Bitnminoiia Rock. 
XXX. Stone. XXXI. Clay-Working Induatrieo. XXXII. 
Ccinenl. XXXIII. Precious Stonea. XXXIV. Talc and 
Soatwtone, XXX V. Abrasive Materials. XX.XVI. Borax. 
XXXVII. Bromine. XXXVIII. Fluorspar and Cryolite. 
XXXIX. Gypsum and Gypsum Products. XL. Phos¬ 
phate Rock. XU. Salt. XLII. Sulphur and Pyrites. 
XLIII. Barytes. XLIV. Mineral Paints. XLV. Fuller’s 
XLVIl. Flint and PeUpar. 
XLVIII. Glaes-Sand and Other Sand, XLIX. Graphite. 

T, T T l^ifsevss T TT Iff -t tHT j ^ was 
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Official Notices. 

ANNUAL GENERAL MEETING. 

Tlio Annual General Meeting will held in Manchester, 
on Wednesday, duly 11th next and following days. Full 
particulars will be unnounoed later. 


COMMUNICATIONS. , 

Authors of communicatione read before the Society, or | 
any of iU Iioca] Seetiona, are requested to take notice tbat I 
under Rule 43 of the Bye-laws the Society has the right of | 
priority of publication for three months of all such papers, 
infringement of tbia Byt'-law renders papers liable to be 
reject^ by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1806-1905. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1805), a volume of 660 pages, was pub¬ 
lished in 1809; a few copies of this are still left, price 
10s. A second volume, embracing the period 189(^1905, 
is now in preparation, and will £e ready for printing in 
1906. It contain both a subject matter and authors* 
namea portion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number of 
copies to be printed will depend on the number of applica¬ 
tions from members, the Treasurer is prepared to receive 
subscriptions at the rate of 10s. each cop]f. A form of 
application for this purpose will shortly be issued. 


LONDON SECTION. 

The next meeting of the London Section will be held 
at the Chemical Society*! Rooms, Burlington House, 
Pioeadillv, on Mondav, April 2nd, when the fpUowing 
papers will be road;—^*3lie Ropmess in Flour and Bread# 
iid ite detection and prevention,” by E J. Watkins; 
‘•The ROso-Herzfeld and Sulphuric Acid Methods for 
determinining the Higher Alcohols,” by V. H* Veley,F.R.S. 


List oI Members Elected. 


March 23rd, 1906. 

Bowers, H. L., 60, Colborne Street, Toronto, Ont., Canada, 
Consulting Chemist and Metallurgist. 

Burrough, Ernest Jas., Oale Street Distillery, Chelsea 
iS.W., Uoctifter. 

Compton, Mins N. J., Library, University of Nebraska 
Lincoln, Neb., U.S.A., LiWarian. 

Femyhough, F., The Abbey Cottage, Leek, Staffs., Print 
Workb Manager. 

Goodall, Win. Leslie, Finboro* Road, Stowmarket, 
Suffolk, Works Chemist. 

Goodhue, Leonard H., o/o Boston Rubber Shoe Co., 

I Melrose, Mass., U.S.A., Chemist. 

! Harris. Wm. G., jun., 26, William Street, Toronto, Out.# 
Canada, Metallurgist. 

Hibbort, John C., 6, Victoria Road, West Bridgfotd, 
Nottingham, Chemist, 

Uowe, Chester A., 124, Purchase Street, Boston, Mms.> 
U.S.A., Dyestuff Merchant. 

Lee, William, 43, Daisy Bank, Heaton Pork, Manchester, 
Works Chemist. 

Levinstein, Edgar, 74, India Street, Boston, Maia.* 
U.S.A., Chemical Manufacturer. 

Lyon, Qeo. A., Lowell Machine Shop, Lowell, 

U.S.A., Selling Agent. 

MoDowall, William, OBoina Santa Luisa, Taltel, 

South America, Analytical Chemist. 

Mawson, Fred. £., 136, Pearl Street, Boston, 

U.SwA., Dyestuff Merchant. 

Olmsted, Fred. A., American Writing Paper C6,, BtolyofciL 
Maas., U.S.A., Chemical Engineer. 
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Palm. Otto G., 41» Colborne Street, Toronto, Canada, 
President (Atteaux Pye. and Chemioal Co.). 

Pennyniorc, Percy G., Eskbanli Iron and Steel Works, 
hithgow, New South Wales, Chemist and Blast 
Furnace Manager. 

Peterson, Ohas. A., HKt, Front Street East, Toronto, 
Canada, Chemist. 

Reid, James, Moffat Mills, Airtlrie, N.B., Chemist. 

Reinhold, Gustave C.. 11, Hervey Road, Blackhoath, S.E., 
Works Manager. 

Stebbins, Clios. 11., 11,3, Malvern Street, Melrose, Mass., 
U.8.A., Assistant Chemist, Boston Navy Yard. 

Tillson, Henry K., 12, Derby Street, Concord Junction, 
Mass., U.S.A., Dyer. 

Trotz,^ Johan 0. R, 311. Main Street, Worcester, Mass., 
U.S.A., Consulting Engineer. 

Walker, Jas. W., Stonydale, Oakamoor, Stoke-on-Trent, 
Assayer. 

White, Wm. T,, c/n American Hide and Tveather Co., 
Lowedt Mass., C.S.A., Ecathor Manufacturer. 

Wiffen. Henry J., 17, Albany Road, Manor I’ark, Essex, 
Manufacturing Chemist.* 

Wikner, Rigiird A., Hull Road, Htdon near Hull, Tar 
Works Chemist. 


Changes of Address. 


When notifying new addrcMi'S, members arc re(|ii( atfd 
to write tlicm <li«(iiiclly, and state whctlior tliey are 
tcmiiurury or permanent. Multiplication of addi ■esses is 
also to be avoided as tending to create confusion. When 
sending subscriptions, the uao of the form aitacbed to 
the application helps to tlic verification of addresses, on 
which the safe delivery of the journal depends.] 


Baer. Hr S. 11., l/o Xew York ; 212, South 7th Street. 
»St. Louis, AU»., U.S.A. 

Bain, J. Watson, l/o Charles Street; School of Practical 
Science, Toronto, Canada. 

Bemays, Jos., l/o Newgate Street; Blenheim Club, St. 
James Square, London, S.W. 

Brooks, H. Kibbo, l/o Swanton, Vt. j Claremont, N.H., 
U.S.A. 

Browi, Walter B., l/o Chicago Heights; 8y. BtMird of 
Trade Buihling, Chicago, III., U.S.A. 

Buchanan, E. F., l/o Nurnbergerstr.; Eisonachorstrosso, 
10'", Berlin, W. 

Burford, R F., I/o Kirby Mnxloe; Boechw-orth, Stoney- 
gato Road, Leicester. 

Burkhardt, Dr. G. A.; all communications to Progor- 
Btrasse, 12, Berlin W. 60, Germany. 

Davidson, Alex., jun., l/o Glasgow; 8, Traquaix Park 
Coratorphinc, Midlothian, N.B. ' 

Emery, Arthur L., l/o Croseley Building. 83-86, New 
Montgomery Street, San Franowoo, Cal, U.S.A. 

Grcviilc, H. lidiceeter, l/o Catford; 39, Croft Road, 
Bromley, Kent. 

Harrington, Dr. B. J.; Journals to University Librai’y, 
McGill Universirt, Montreal ; and oommunioations 
295, University Stmt, Montreal, Canada. 


i^ 


Harrison, W. H .; all commuoioations to Knostrof 
Sewage Works, Leeds. 

Higbley, A., l/o Horsforth ; 25, Parkfield Avenue, -Brad¬ 
ford Moor, Bradford, Yorks. 

Hill, Sydney; all oommunioations to Eastholme, Princes' 
Avenue, Hull. 

Howard, Tom, l/o Isleworth; (oommunioations) Floral 
Villa, T^ampton Road, Hounslow, and (Journals) c/o 
Williams Bros, and Co., Hounslow, W. 

Jackson, Samuel, l/o Madras; EdzoU Park Avouue, 
Knaresborough, Yorks. 

Joplin. G. 0.; Journals to 12. Harrington Street, Sydney, 
N.S.W., Australia. 

Journand. TiOuis, l/o Bourg de P^ago; E|milIago Chimique, 
Pont Ev^que, pr^s Vienne (fsfire). Franco. 

Langmuir, F. L., l/o Freiburg; Horold’s Institute, 
Drummond Road, Bermondsey, S.E. 

Major, Ernest, l/o Balmkin, P.O.; Eagle Paint Works, 
Snails Bay, Balmain, Sydney, N.S.W. 

O’Shea, Prof. L. T.; all communications to Dept, of 
Applied Science, St. George’s Square, Sheffiold; 
Prof, of Applied ChemiRtry, University of Sheffield. 

Pedlor, Sir Alex., F.R.R, l/o Calcutta; retain journals. 

Pizey, J. H., l/o Glasgow; Bella Vista 19, Minas de Rio 
Tinto, Prov. do Huelva, Spain. 

Pope, Prof. W. J., F.R.S., l/o Higher Broughton; Cor- 
Chester, Bramhall, Clioshire, 

Pratt, Walter 15., l/o East Road; " Patchetts,” Oaton, 
near Jjancastt^r. 

Prontico, Jas.; Journals to 6. Ashgrove Terrace, Paitiok- 
hill, Glasgow. 

Redwood, lltyd J., l/o Belvedere ; The Cliestnutfl, Erith 
Road, Bexloy Heath, Kent. 

Ruger, Richard, l/o Ash I^igh; 8, Alroy Road, Antield, 
liiverpooL 

Schaffer, 11. A., l/o Spring Garden Street; 301, Burke 
Street, Easton, Pa., U.S.A. 

Serymgeour, W., l/o Southern Cross; Lewies Street, 
Lamington Hoigbt!!, Kalguorlie, West Australia. 

Smith, R. F. Wood, l/o Bartholomew Close; 9, I^owor 
Thames Rtroot, London, E.C. 

Teoplo, Dr. J. E., l/o Easton; Industrial Laboratories, 
J64, fYont Street. New York City, U.S.A. 

Ward, Dudley R.; all communications to Mysore Gold 
Mine, Marikuppara, Mysore State, S. India. 

Worstall, R. A., l/o Chicago; 622, Church Street,Evanston, 
III., U.S.A. 


Change of Address Required. 

Davies, W. Rhys, l/o 00, Northampton Terrace, Bradford. 


Deaths. 

OUudet, Fiutois G., Ikmianiiore, Willenlni Lww, Loodoa. 
N.W. Mwoh 18. 
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Official Notices. 

ANNUAL GENERAL MEETING. 

Tlio Annual General Meeting will held in Manchester, 
on Wednesday, duly 11th next and following days. Full 
particulars will be unnounoed later. 


COMMUNICATIONS. , 

Authors of communicatione read before the Society, or | 
any of iU Iioca] Seetiona, are requested to take notice tbat I 
under Rule 43 of the Bye-laws the Society has the right of | 
priority of publication for three months of all such papers, 
infringement of tbia Byt'-law renders papers liable to be 
reject^ by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1806-1905. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1805), a volume of 660 pages, was pub¬ 
lished in 1809; a few copies of this are still left, price 
10s. A second volume, embracing the period 189(^1905, 
is now in preparation, and will £e ready for printing in 
1906. It contain both a subject matter and authors* 
namea portion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number of 
copies to be printed will depend on the number of applica¬ 
tions from members, the Treasurer is prepared to receive 
subscriptions at the rate of 10s. each cop]f. A form of 
application for this purpose will shortly be issued. 


LONDON SECTION. 

The next meeting of the London Section will be held 
at the Chemical Society*! Rooms, Burlington House, 
Pioeadillv, on Mondav, April 2nd, when the fpUowing 
papers will be road;—^*3lie Ropmess in Flour and Bread# 
iid ite detection and prevention,” by E J. Watkins; 
‘•The ROso-Herzfeld and Sulphuric Acid Methods for 
determinining the Higher Alcohols,” by V. H* Veley,F.R.S. 


List oI Members Elected. 


March 23rd, 1906. 

Bowers, H. L., 60, Colborne Street, Toronto, Ont., Canada, 
Consulting Chemist and Metallurgist. 

Burrough, Ernest Jas., Oale Street Distillery, Chelsea 
iS.W., Uoctifter. 

Compton, Mins N. J., Library, University of Nebraska 
Lincoln, Neb., U.S.A., LiWarian. 

Femyhough, F., The Abbey Cottage, Leek, Staffs., Print 
Workb Manager. 

Goodall, Win. Leslie, Finboro* Road, Stowmarket, 
Suffolk, Works Chemist. 

Goodhue, Leonard H., o/o Boston Rubber Shoe Co., 

I Melrose, Mass., U.S.A., Chemist. 

! Harris. Wm. G., jun., 26, William Street, Toronto, Out.# 
Canada, Metallurgist. 

Hibbort, John C., 6, Victoria Road, West Bridgfotd, 
Nottingham, Chemist, 

Uowe, Chester A., 124, Purchase Street, Boston, Mms.> 
U.S.A., Dyestuff Merchant. 

Lee, William, 43, Daisy Bank, Heaton Pork, Manchester, 
Works Chemist. 

Levinstein, Edgar, 74, India Street, Boston, Maia.* 
U.S.A., Chemical Manufacturer. 

Lyon, Qeo. A., Lowell Machine Shop, Lowell, 

U.S.A., Selling Agent. 

MoDowall, William, OBoina Santa Luisa, Taltel, 

South America, Analytical Chemist. 

Mawson, Fred. £., 136, Pearl Street, Boston, 

U.SwA., Dyestuff Merchant. 

Olmsted, Fred. A., American Writing Paper C6,, BtolyofciL 
Maas., U.S.A., Chemical Engineer. 






















[P.B.] 26478 (1904). Vogt. Appufttos for pEoduoiiig 
oombaetioQ ^ajies under pressure. M»roh 7. 

M 26.666 (1906}. CAmpbell* Bisnie and Bud (Smith). 
Set under X. 


in.-~i)ESTRUcrriVE distillation, tar 
PRODUCTS, PETROLEUM. AND 
MINERAL WAXES. 

[A.] 5435. Marriott. Impta. in pitch in its apjdioation 
to artificial fuel making as a waterproof 
agglouierant and preservative.* March 6. 

.. 6872. Brown. Treating parafiin wax. March 10. 

[C.S.] 7699 (1906). Van dor Ploeg. Manufacture of 
oimilsione of heavy mineral oils or the like. 
March 21. 

.. 17,464 (1906). Jolmson (Deutsche Continental 

Gas.-Ues.). See under II. 

>. 18,174 (1905). Eieglor. Kiln for distilling peat. 

March 14. 


IV.—COLOURINt; MATTERS AND DYESTUEES. 

[A.] 4687. Imray (Soc. Chem. Industry in Basle). Manu¬ 
facture of a rod vat dyeing dyettuff.* Eeb. 26. 

„ 6244. Bausford (Cassella und Co.). Manufacture of 

diaaxo dyestuffs. March 3. 

6246. Hansford (Casstdla und Co.). Manufacture 
of polye^o dyestuffs. March 3. 

„ 6749. Newton (Bayer und Co.). Production of now 

azo dyestuffs ami iuterinediate products. 
March 9. 

6890. Newton (Bayer und Co.). Manufacture of a 
new dyestuff of the anthracene series. March 10. 

„ 6969. Newton (Bayer und Co.). Manufacture of 

dyestuffs of the anthraoenu series. March 12. 

„ 6189. Lake (Chem. Fabr. Griesheim-Elektron). 

Manufacture of azo-colouring matter.* March 14. 

„ 0198. l.«ake (Chem.-Fabr. Oriesheim • Elektron). 

Manufacture of blue sulphurised dyestuffs.* 
March 14. 


[C.S.] 14,678 (1905). Johnson (Badischo Aniliti und Soda 
Eabrik). Manufacture of new compounds and 
colouring matters of the anthracene scries. 
March 14. 

„ 14,787 (1905). Hansford (Cassella und Co.). Manu¬ 

facture of trisazo dyestuffs. March 21. 

16,227 (1906). Imray (Meister. Lucius und 
Bhinmg). Manufacture of blue colouring matters 
of the quinoline group and photograpliic surfaces 
setisitiaed therewitli. March 21. 

„ 16,832 (1905). Johnson (Bodische Anihn und Soda 

Eabrik). Manufaotuie of derivatives of mothyl- 
authraquinone. March 21. 

,. 18,176 (1906). Cooper (Bayer und Co.). Manufac¬ 

ture of anthracene dyestuffs. March 14. 

„ 23,034 (1906). Kalle and Kalle. Manufacture of 

o-oxymonoazo dyes of the naphthalene sories. 
March 21. 


V.—PREPARINCi, BLEACHING, DYEING, i 

PRINTING AND FINISHING TEXTILES. YARNS, | 
AND FIBRES. 1 

[A.] 4728. Hey and Smith. Discharging or removing i 
dye from wool, silk and other hbres, and bleach¬ 
ing, oarbonising or sterilising suoh fibres. Feb. 27. 

,t 4981. Rhodes. Apparatus for preparing, dyeing, 
scouring, ageii^, settlii^t bl^^g, or other* 
wise treating with liquida, pieoes, warps, or other 
fibrous matoial. Mwoh L 


[A.] 6246. Ransford (Caaaella uad Co.). Frodaotion of 
easilv dischargeable claret shades on cotton 
goomi. March 8. 

M 6613. Horridge and Comall. Mating and dyeing 
tex^e fabrics.* March 8. 

„ 6836. Bailey. Machines for washing or scouring 

textile piece goods. March 10. 

„ 6846. Whitelev. Machines for dmng, shrinking or 

ageing textile fabrics. March 10. 

„ 6072. Friedrioh. Manufacture of sUk-Hke ihrea(U 

and cellulose solutions therefor. [Bolg. Appl., 
March 13, 1906.]* March 13. 

„ 6106. Gorrand. Manufacture of fireproof artifioiid 

silk.* March 14. 

„ 6207. Ingham. Manufacture of waterproof fabrics. 

6 Urch 14. 

[C.S.] 4766 (1906). Linkmoyer. Manufacture of artificial 
threads. March 14. 

„ 4766 (1905). Linkmoyer. Manufacture of lustrous 

cellulose threads. March 14. 

„ 4779 (1905). Tatterson. Wool-washing machines. 

March 14. 

„ 6296 (1905). Zeitsohnor. Process of bleaching 

textile fibres, yams and fabrios. Mai'ch 21. 

„ 9809 (1906). Frankenstein, S|)eucer, Spencer and 

liVSt. fainting calico and similar fabrics. 
March 14. 

„ 13,053 (1906). Ainley. Machines for washing and 

scouring textile faWes. March 21. 

„ 15,524 (1905). Johnson (Bodtsuhe Anilin und Soda 

Fabrik). Discharging dyed materials and pastes 
to be employed therein. March 7. 

„ 17,026 (1905). Jones. Wool-scouring machines. 

March 7. 

„ 21,125 (1906). Boult (Bond). Manufacture of 

waterproof fabrics. March 14. 

„ 23,911(1906). Lohmaim. Method pf fUhug the pores 

or interstices of woven fabric with pulverised 
substance. March 21. 

„ 26,381 (1606). Johnson (Badischo Anilin nnd Soda 

Fabrik). Manufacture of posUis for the discharge 
of dyofi textile fabrics. March 7. 


VI.—COLOURING WOOD, LEATHER, PAPER, Eto. 

[A.] 5342. Imray (Meister, Lucius und Briining). 
Dyeing paper pulp. March 6. 


VH.—ACIDS, ALKAUS, AND SALTS. 

[A.] 4972. Ray. Manufacture of common salt.* 
March 1. 

„ 5161. Raschen, Waroing, and the United Alkali Co., 

l^td. Purification of arsenical sulphuric acid 
and the obtainment of arsenic therefrom. 
March 2. 

„ 5169. Laureau. Treatment of marine plants for 

the extraction of chomioal, mineral and organic 
matters and their employment in arts and 
industries. March 2. 

„ 6427. Ray. Manufacture of ooiiunoa salt 

March 6. 

„ 6428. Ray. Manufacture of common salt* 

March o. 

„ 6478. Clemm. Gonversion of alkali sulphate and 

bauxite or other aluminiferous mat^ial into 
alumina and alkali compounds containing 
sulphur.* March 6. .. 

^ 0776. Johnson (Feld). Production of feirocyanidea 

from cyanogen contained m gases. March 9. 
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[▲.] W76. JohiuKm (£'«ld). Prc^uotion of nitrato of 
ammoma. March 9. 

„ 5862, Briinler. Apparatus for oxidising the 

nitwgen of the air for the production of nitric 
aoid* March 10. 


[C.8.] 20»296 (1906). Banr. Maohlnerv for umpuing or 
treating loam, clay, and tllh like. March li. 

„ 2704 (1906). Hall Manufacture of faced or 

enameHed bricke, slabs, tiles and the like. 
March 14. 


„ 6901. Briinier. Utilisation of the nitrogen of the 

wr by oxidation and conversion of the product 
into nitano aoid or its salts.* March 10, 

„ 6122. Peaxolato and Felice. Separation of sulphates 

of alumina and potash from solutions.* March 13. 

„ 6142. James. Production of liquid air or other 

gases. March 14. 

„ 6329. Barnes, Spence, and Sptmoe and Sons, Ltd. 

Manufacture of titanium compounds. March 16. 
tC.S.] 10,475 (1905). Morgan Crucible Co., Ltd., and 
MoCourt. Treatment of uon-metalliferous ores 
or th(i like for the separation of their con¬ 
stituents. March 7. 


Xi^METALLURGY. 

[A.] 4796. Walker (Just). Recovery of precious metals 
from ores and other material* Feb. 27. 

„ 4904. Parnell Smelting ores. Feb. 28. 

„ 4999. Hodgkinson. Treatment of smidl mine or 

waste products of calcined iron ores for the 
more complete extraction of iron.* Maroh 1. 

„ 5029. Cou[)e-Annablo, and The Ferro Alloys Synd., 

Ltd. Manufacture of forro-oliromiuin. Maroh 1. 


10,722 (1905). Bale. Treatment of tlic pan scale of 
salt pans and its product. March 7. 

16,893 (1906). Shoop. Lime kilns. March 21. 

20,837(1905). Groastnaun. Manufacture of sulphate 
of ammonia. March 14. 

24,607 (1906). Teiohner. Production of peroxide of 
hydrogen. March 14. 


Vm.—GLASS, POTTERY, AND ENAMELS. 

JA.} 4723. Emory and Emory. Kilns for liring ceramic 
ware. Feb. 27. 

„ 6.302. Pauls. Composition for making grinding 

tools.* March 6. 

,, 5368. Touya. See under TX. 

„ 6605. Sievert. Glass melting and pouring appa¬ 

ratus. t^Jor. Appl., March ll, 1905.]* March 8. 
{C.S.] 15,39Ha (1906). Bennett and IVIastin. See under 

xniA. 

„ 18,646 (1905). Naylor. See under 1, 


„ 6030. Coupe-Annable, and The Ferro Alloys Synd., 

Ltd. Manufacture of foiTO-ohromium. Maroh 1. 

„ 5031. Ooupe-Annablo, and the Ferro Alloys Synd., 

Ltd. Manufacture of forro-molybdenum. March 1. 

„ 6173. Cowper-Coles. Recovery of gold from 

cyanide solutions. March 3. 

„ 5479. lAb6dofT and Pom^ranzoiT. Treatment of 

metallic* sulphide ores preparatory to obtaining 
metals therefrom. March 6. 

„ 6596. Kinchin. Iron alloy or compound. March 8. 

„ 6655. licaver and Buch. Treatment of flux skim- 

mmgs of zinc, tin, or similar metal Maroh 8. 

„ 6675. Ouwpor«(k)lc>H. Manufacture of standard 

silver. March 9. 

„ 6710. Biaokmore and Howard. Furnace for 

oalcimug or sulphating ores at low temperatures. 
March 9. 

„ 6784. Fitzmaurioc. Treatment of ores. Maroh 9. 

„ 6989. Hennay and Wilson. Treatment of metallio 

ores. .March 12. 

„ 0005. Justice (Bethlehem Stool Co.). Furnaces.* 

Alarch 12. 


IX.—BUILDING MATERIALS, CLAYS. MORTARS. 
AND CEMEN'rS. 


lA.J 


»• 

tl 


1C.S.] 




4661. Ford, Manufacture of artiOoial stone. 
Fob. 26. 


4062. Ford. Manufacture of artificial stone. 
Feb. 20. 


4663. Ford. Manufacture of artificial utono. 
Feb. 26. 

5132. Thomixion. Manufacture of building and 
other blocks. March 2. 


5368. Touya. Artificial stone for grinding and 
abrasive purposes. March 6. 

6640. Gen. Cement Co., Ltd. (Passow). Jfanu- 
faotnra of cement. March 7. 


6628. Tissidgton. Manufacture of cement March 8. 

6034. Neal. Distemper to represent stone. 
Maroh 13. 

6113. Jurschina. Manufacture of artificial stones, 
bricks, or like articles.* March 13. 

6333. Hadlington and Hinton. Continuous brick 
kilns and toe like. Maroh 16. 

4194 (1906). Boult (Hoiohe). Manufacture of 
hydraulic binding substances or cements. 


March 7. r ^ 

765 (1006). Assoc. Portland Cement Maiiufrs. 
(1900), Ltd.. Bember and Layton. Manufacture 
of Portland cement March 7. 

043 (1906). Wolman. Composition of matter for 
impregnating wood. March 7. 

6,840 (1906). Earle. See under XIIIJ. 


[C.S.] 


6210. Maunder. Smelting and treatment of 
complex, refactory and other ores. Maroh 14. 

6426. Hadfleld. Treatment of magnetic materials.* 
March 16. 

6484. TroiMiiihas. .Manufacture of steel by the 
pneumatic priwcss.* March 17. 

0260 (1906). Sulman, Picanl and Ballot. Ore 
eonceutratiou. March 14. 

5817 (1906). Sitn|xiou (Simpson). Conversion Of 
iron into steel March 7. 

6468 (1905). Soc. ElectromotalUirgique Franvaise. 
See under XI. 

6556 (1905). Hutchings. Method and auparatus 
for washing and concentrating metalhfereus. 
diamondiforous and other deposits and tailings 
from oro crushing. March 21. 

7261 (1906). BaylUs, Jones and Bayliss, Ltd., and 
Milner. Puddling furnaces. Maroh 7. 

10,312(1905). Baillot Cupola furnaces. March 7. 

11,268 (1906). Brayshaw. Process of hardening 
high 8j)eod steel. Maroh 21. 

12,200 (1905). Hoddan (Fellner und Ziegiw). 
Process for treating finely^granulated or pul 
verised ores. March 7. 

13.297 (1906). King’s Norton Metal Co., Ltd., 
Bayliss, Brownsdon and Smith. Treatment of 
gun bairrels and other metallic surfaces for the 
removid of fouling therefrom. March 21. 

13,965 (1905). Zimmer Apparatus for oleaning 
and aepe^ting minerals. March 14. 

19,626 (1905). Lean (Masohisenbau Anktidt Hum¬ 
boldt). See under XL 
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19,655 (1005). Dor-Delattre. - Zino fiirnaoos. 
„ ,. March 14. 

26,556 (1905). Campbell, Biniiio and Reid (Smith). 
Appiiratus for washing and separating coal and 
other minerals. Mafoli 14. 


[CS.] 15,308a (1905). Bennett and Mostin. Manufaoture 
of permanent pigments from glass. March 7. 

„ 16,840 (1006). Earle. Colowt washes for brickwork 

and utW surf aces. March 14. 

„ 1279 (1906). Potter. Paint. March 21. 


XI.-EhK(TRU-CHEMlSTRV, AND ELECTRO. | 
MKTALLUIKA'. 

[.A.] 40K3. SaMdors. Manufacture of wire, bars and the i 
like by ekuttrodcjMisition. Feb. 26. 

„ 4084. Cowpcr-Oulo. Production of electrotypes. , 

Fob. 26. I 

„ 4710. McDonald. Electrolytic appuralun.* Feb. 20. : 

,, 4720. CowjM-.r-Colo. Manulacturc of motallic foil ' 

or loaf. Feb. 27. 

„ 5403. Fiedler. Secoiulary batteries.* March 6. 

,, 6088. Biitish Tlioinsuii'Houst.on Co., Ltd. (fjenerol ! 

Electne Co.). Kloctrwios. March 13. 

„ COHD. bntish Tlioinson-Hou-'iton Co., Ltd. ((General 
Eh'ctnc CV).). Hesi.Htaiico inalenul. March 13. i 

„ 6283. Kuehnrich. Eh‘otnc furuucea. March 15. j 

[C.B.] 4608 (1905). Cowpei-Coles. Manufacture of copjMT : 

electrotypes and apparatus tlurefor. March 7. ! 

„ 64tiH (1905). Soc. Electroinciallurgique FranvQise. 

Electrical production of c;vst iron. March 21. i 

„ 7720(1905). Lcitner. .Manufacture of acouiiiulatorB. t 

March 21. 

„ 7003 (1905) Fennell and Periy. El<*ctric ociiumii i 

lalors or secondary cells. March 7. 

„ 18,427 (1905). Lester. AVc uttder WTllif. 

„ 19,525 (1905). l.K*aii (MaKchinenbau .Anstalt Hum- ' 

boidt). Magnetic oi<; si parators. March 7. 

„ 21,437 (1905). Kot-licr. Electrodes for use in the j 

maiiufacliire of bleaching lujijors. Mareh 14. 

„ 22,901 (1905). Bagiiali. Electroplating vats. 

March 21. 


xn.— FA3TV Cl US F\ rs. WAXES AND SOAPS. 

[A.] 4088. Kosters. Majiufactuie ot viscid or (liii 
emulsions ot oils, lals or the like. *Feb. 26. 

„ 6289. Cliapnian and Knowles. Lubricating coiii- 

pouiuls.''' March 15. 

[C.S.] 10,437 (1905). ifrewer and Hardy. Stc vnder 
XIV. 

„ 24,030 (1905). Kreiner, anti tJe.s. f. Abwiisaer- 

klarung. ApparntuH for the lecovery ol tats and 
the like. March 21. 

M 2080 (1006). Crowley and l^ayne. Lubricating 
oil. March 21. 


XIII.—PIGMENTS, PAINTS ; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(w1,>~PlGMBNT8, PAINT.S. 

[A.] 6015. Heide (Union J.^ad and Oil Oo.). Apparatus 
for making white lend.* Morcli 1. 

„ 6048. Portw and Ward. Composition for cleaning 

painted surfaces. March 1. 

„ 5999. Graafiand. Manufacture of paint.* March 12. 

[C.S.] 14,202 (1906). Dunnett, Nelson and Nelson. Anti- 
folding paints and compositions. March 14. 

„ 14»611 (1905^ Dunnett, Nelson and Nelson. Anti- 

foaling paint or composition. March 14. 


(R.)—Rbsins, Varnishes. 

[A.] 4678. Poppf. Manufacture of linoleum or like 
material. Feb. 26. 

„ 6773. Linoleum Manufacturing Co., Ltd., and 

ViiKvint. Apparatus tor the manufacture of 
linoleum, &c. March 9. 

[C.vS.] 0751 (1906). Uderer. Solutions of organic com¬ 
pounds suitable as laequors. varnishes, water- 
prooling and impregnating media, and for the 
manufacture of tilms, filaments and insulating 
materials, March 7. 

„ 17,187 (11K)5). Morris. Manufacture of substitutes 

tor felt, linoleum, oilcloth, leather, &c. March?. 


(C.)~Inoia-Rubbeu. 

[A.] 46112. Gratz. I’roeessi^H for obtaining jmvc caout¬ 
chouc, guttn])crcha anti the like. [Gor. Appl., 
heh. 21/1906J.* Feb. 26. 

„ 4701. (iridz. Processes for obtaining caoutchouc. 

[Ger. Appl., Feb. 2, 1906.]* Feb. 26. 

„ 5486. Sou. on Coniinanditc pour notions Micholio 

et Cie. Process of utilising rubber waste. [Fr. 
Appl., Mnrcli 30, liH)5.]* .March 6. 

„ 0183. (Tranier and Froger-DeIa})ieiTC. Com[X)untl 

for coating caoulcliouc to preservt' its natural 
properties. March 14. 


XIV.—TANMNtL LE.ATIIEU, tG.UE. SIZE, Etc. 

[A.] 5169. Laureau. A'te nml<r VH. 

„ 5407. The Bakau (’o., Ltd., ami Meikle. Elxtractinj 

soluble mat.ti'i' from bark, wood and tbu like ant 
apparatus therefor. Martdi 6. 

„ 65H». Spencer anti Abbott. Leather linishini 

e-onnK»sitiou. March 17. 
i [C.S.] 10.437 (1905). Brewer and Hardy. Process am 
apparatu.s for (sxtuu.-ting greast^ and oil iron 
i skins and luties. March 7. 

„ 16,432 (1905). Luther. Manufacture of glue 

I March 21. 

I „ 17,187 (1905). Morns. >Scc under XIITil. 

I „ 22,625 (1905). Collardon. Manufacture of plastic 

i masses fi’oin casein and the like. March 21. 

i „ 24,487 (1905). Oakes. Process for treating hides 

' March 7. 

„ 135 (1906). Harrison (Turner Tanning Maohia 

Co.). Machine foi treating hides, skins am 

j leather. March 7. 

i „ 3616 (1906). Oakes. Process for treating hides 

1 March 7. 


XV.-MANUREK, Etc. 

[A.] 6429. Chisolm. Fertilisers.* March 16. 

[C.S.] 6618 (1905). Crone. Taylor and Williams. Mann 
faotiure of fertilisers and apparatus tberofos 
March 7, 

XVI.—SUGAR, STARCH, GUM, E^rc. 

[A.] 692Z. De Vecohis and Sani. Complete eztractia 
of isulin from tuberolee.* March 5. 





XMh Si, iMiO 


SlTPPtBjrENT. 


[A.] 80W. Dro«t Majhiug apjaiatus for promoting 
of sugar manses*^ and {ot 
intimately miung other pulpy masses with 
tUluting agent..* Slatoh 12; 


XVII—BKKWINCi, WINKS, SPIRITS. Ktc. 


239-f 


[C.8.] 5832 (1905). Ileolercq. Sae under I. 

” (1®?®)- Speii^ Spenoo, and Peter Sponoe and 

So^ Ltd., and OokeL Treatment of sewage and 
other similar sludges. March 7. 

” 1M27 (1906). Uster. Apparatus for the electrical 

jiurifioation of water. March 21. 


[A.J 6136. Vloeberghs. 
March 2. 


Process of fermentation.* 


„ 6147 West and Po., Ltd., and Webster. Apna- 

ratua for collecting and treating gases and other 
volatile product* of fenuontation. March 2. 

” Nathan. Vessels for use m making sterihsed 

beer. (Ler. Appl. Mai-cli 8, 1906.]* \raroli 8. 

„ 6186. Herman. Prejiarations of malt extract. 

March 14. 

LC.S.J 10,071 (1906). Witteniann. Pnieese of fermentation 
Mmoh X leverages. 


„ 21.647 (1906). Desvignes. Ihoeess for agmne and 

improving wines, brandies, alcohols and huueiirs 
March 21. ^ 


(t'.)~PiaiN]riOTaN'is. 

lP.S.j 88 (1900). Schulz. Insectieido and germicide 
eompouilds, Marcli 14. “ 


XIX.—PAPHK, PA8TKBOARU Etc. 

I A.J 4607. Abelspies. Hydraulic classification of 
Imoly-granulated pulp. Feb. 20. 

.. 6219. Harrison (Porker). Process for reclaiming 

inilp from wasfo water.* March 3. 

.. 0;tl2. Imray (Meistcr, l.uciua imd Hriining). See 

inuler VT. ® 

,. 6851. Erfurt. Utilisation of llio waste wator of a 

pafw iimchino. JFr. Appl., Maroh 20. 1908.1* 
March 10. 


XV1U-FU(H)«; SANITATXU.X, WA'I’KR 
PURIFIUATTON ; & HlSlNFECTAN'l'K, 

(A.) - Footis. 

(A ] 4009. Dreaper. Manufacture of food products and 
the hkc. Fell. 20. i 

., 6196. Hanstcen. Process of producing an aliment 

from eotraria (leelaud heheii). I Appl m 

-Norway, March 7, 1905.]* .March 3. 

5224. Mo,km and Hardeastle. .Vppuratiis for pro- 
juu-ing Bubstanuos in the maiiulactiire of food, 
stiitls. .March 3. 

.. 6504. Paul. Manufaetui'e of baking powdor. lUor. ' 

Appl., .MaroU 8, 1906.J* March 7. 

., 6818. Potthast and Woohier. .Malt eolloo. i 

March 10. 

„ 0110. Rigant. Manufacture of a substitute for 

clnoory or collec. March 13. 

„ 0376, Meyer. Preparation of coll'ee.* March 1C. 

,, 0379. Marot. Preservation of oocu-uut or cojira. 

March 16. 

tl389. Little. Hleaohing or conditioning dour or 
other ground cereal. .March 16. 

J.S.] 21,940 (1906). Reis. Preparation of an alimentary 
substance. March 14. 

„ 23,009 (1906). Eybert and Hybert. Treating Hour 

with gaacs. March 14. 

„ 26,010(1906). Zimmermaimand Huelienau. Process 

of bleaching and sUirilising corn and its products. 
Maroh 21. 

>■ 612 (1900). Volz. Process for making oouceu- 

tratod fruit syrups or extracts. March 7. 


6972. Winter.* Hubstitute for wax for emo as a 
glaziug medium for coloured or like iiaiHirs, 
Mareli 12. ' ‘ 

.. 0086. White. I’ajier.* .Maich 13. 

.. 0123. Haolisenrdder. Manufacture of parchment 

liajwr. LUer. Appl., Juno 6, 1906.j* Maroh 13. 
lU.S.J 0783(1906). Oesmarais, iMorane, and Denis. Pumps 

for supplying collodions and oellnliiso solutions 
to hlters and drawing apparatus. Maroh 7. 

„ 12,278 (1906). Cathelinoau ami Floury. Plastic 

traiiBjiarenl product for the manufacture of 
libros, films, blocks or plates. Maroh 7. 

„ 2.1,,199 (1906). Maenaiighion. l*a|)er.makiug appa* 

ratiis lor soparaliug impuritios from the 
pulp. Maroh 7. 


XX.-FINE CUEMICAIJii, ALKALOlDti, 
ESSENTIAl, OILS, AND EXTRACTS. 

|A.] 6032. Weizuiaim, and the Clayton Aniline Co., Ltd. 
Manufacture of cumplicnc. Morch I. 

,. 6039. Abel (Act..Uoa. f. Auilmfabr.). Manufaeture 

of new salts of hoxametliyleueammo. March 1. 

„ 6060. Ximmermaim (Chom. Fabr. auf Action, vorm. 

E. Sohermg). Manufacture of alkaminomethyl 
jientyl benzoates. Maroh 1. 

„ 0280. Fitzmaurioo. Obtaining radium, [weparatory 

treatiueutof pitchblende or other base. March 16. 

(C.S.J 10,093 (1906). Wetter (Haltmami-].at Roche & 
Co.). Bcuizoylsalioylio acid. March 7. 

j ,, 12,292 (1906), Abel (Aot.-Oes, f. Anilinfabr.). 

I Manufaeture of salts of p.amiuubonzoic ether 

j Maroh 7. 

j „ 2620 (1900). Imray (See. Chem. Industry in Basle). 

, Manufacture of oamphor. Maroh 7. 


(il.)—S a»wation ; Wat*» Pobihoatios. 

A.] 6908. Kreiiier, oud Oes. f. Abwasserklaruiig. 
Separation of solid matters from sewage and the 
like.* Maroh 12. 

„ 6373. LiebL Preparation of drinking water from 

sea water.* Maroh 16. 

.8.] 4980 (1906). Travta Purifloation of sewage and 
other foul or impure waters, March 7, 


XsXI.—PHOTOURAPHIC MATERIALS AND 
PROCESSES. 

[A] 4714. Hyde. Colour photography. Feb. 26. 

„ 6276. Shepherd, and GrilBn and Sone, Ltd. Treat¬ 

ment of printe on “ self-toning " paper. March 6. 

[C.8.] 10,227 (1906). Imray (Meistcr, Lucius und 
Btiining). See under IV. 
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19,655 (1005). Dor-Delattre. - Zino fiirnaoos. 
„ ,. March 14. 

26,556 (1905). Campbell, Biniiio and Reid (Smith). 
Appiiratus for washing and separating coal and 
other minerals. Mafoli 14. 


[CS.] 15,308a (1905). Bennett and Mostin. Manufaoture 
of permanent pigments from glass. March 7. 

„ 16,840 (1006). Earle. Colowt washes for brickwork 

and utW surf aces. March 14. 

„ 1279 (1906). Potter. Paint. March 21. 


XI.-EhK(TRU-CHEMlSTRV, AND ELECTRO. | 
MKTALLUIKA'. 

[.A.] 40K3. SaMdors. Manufacture of wire, bars and the i 
like by ekuttrodcjMisition. Feb. 26. 

„ 4084. Cowpcr-Oulo. Production of electrotypes. , 

Fob. 26. I 

„ 4710. McDonald. Electrolytic appuralun.* Feb. 20. : 

,, 4720. CowjM-.r-Colo. Manulacturc of motallic foil ' 

or loaf. Feb. 27. 

„ 5403. Fiedler. Secoiulary batteries.* March 6. 

,, 6088. Biitish Tlioinsuii'Houst.on Co., Ltd. (fjenerol ! 

Electne Co.). Kloctrwios. March 13. 

„ COHD. bntish Tlioinson-Hou-'iton Co., Ltd. ((General 
Eh'ctnc CV).). Hesi.Htaiico inalenul. March 13. i 

„ 6283. Kuehnrich. Eh‘otnc furuucea. March 15. j 

[C.B.] 4608 (1905). Cowpei-Coles. Manufacture of copjMT : 

electrotypes and apparatus tlurefor. March 7. ! 

„ 64tiH (1905). Soc. Electroinciallurgique FranvQise. 

Electrical production of c;vst iron. March 21. i 

„ 7720(1905). Lcitner. .Manufacture of acouiiiulatorB. t 

March 21. 

„ 7003 (1905) Fennell and Periy. El<*ctric ociiumii i 

lalors or secondary cells. March 7. 

„ 18,427 (1905). Lester. AVc uttder WTllif. 

„ 19,525 (1905). l.K*aii (MaKchinenbau .Anstalt Hum- ' 

boidt). Magnetic oi<; si parators. March 7. 

„ 21,437 (1905). Kot-licr. Electrodes for use in the j 

maiiufacliire of bleaching lujijors. Mareh 14. 

„ 22,901 (1905). Bagiiali. Electroplating vats. 

March 21. 


xn.— FA3TV Cl US F\ rs. WAXES AND SOAPS. 

[A.] 4088. Kosters. Majiufactuie ot viscid or (liii 
emulsions ot oils, lals or the like. *Feb. 26. 

„ 6289. Cliapnian and Knowles. Lubricating coiii- 

pouiuls.''' March 15. 

[C.S.] 10,437 (1905). ifrewer and Hardy. Stc vnder 
XIV. 

„ 24,030 (1905). Kreiner, anti tJe.s. f. Abwiisaer- 

klarung. ApparntuH for the lecovery ol tats and 
the like. March 21. 

M 2080 (1006). Crowley and l^ayne. Lubricating 
oil. March 21. 


XIII.—PIGMENTS, PAINTS ; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(w1,>~PlGMBNT8, PAINT.S. 

[A.] 6015. Heide (Union J.^ad and Oil Oo.). Apparatus 
for making white lend.* Morcli 1. 

„ 6048. Portw and Ward. Composition for cleaning 

painted surfaces. March 1. 

„ 5999. Graafiand. Manufacture of paint.* March 12. 

[C.S.] 14,202 (1906). Dunnett, Nelson and Nelson. Anti- 
folding paints and compositions. March 14. 

„ 14»611 (1905^ Dunnett, Nelson and Nelson. Anti- 

foaling paint or composition. March 14. 


(R.)—Rbsins, Varnishes. 

[A.] 4678. Poppf. Manufacture of linoleum or like 
material. Feb. 26. 

„ 6773. Linoleum Manufacturing Co., Ltd., and 

ViiKvint. Apparatus tor the manufacture of 
linoleum, &c. March 9. 

[C.vS.] 0751 (1906). Uderer. Solutions of organic com¬ 
pounds suitable as laequors. varnishes, water- 
prooling and impregnating media, and for the 
manufacture of tilms, filaments and insulating 
materials, March 7. 

„ 17,187 (11K)5). Morris. Manufacture of substitutes 

tor felt, linoleum, oilcloth, leather, &c. March?. 


(C.)~Inoia-Rubbeu. 

[A.] 46112. Gratz. I’roeessi^H for obtaining jmvc caout¬ 
chouc, guttn])crcha anti the like. [Gor. Appl., 
heh. 21/1906J.* Feb. 26. 

„ 4701. (iridz. Processes for obtaining caoutchouc. 

[Ger. Appl., Feb. 2, 1906.]* Feb. 26. 

„ 5486. Sou. on Coniinanditc pour notions Micholio 

et Cie. Process of utilising rubber waste. [Fr. 
Appl., Mnrcli 30, liH)5.]* .March 6. 

„ 0183. (Tranier and Froger-DeIa})ieiTC. Com[X)untl 

for coating caoulcliouc to preservt' its natural 
properties. March 14. 


XIV.—TANMNtL LE.ATIIEU, tG.UE. SIZE, Etc. 

[A.] 5169. Laureau. A'te nml<r VH. 

„ 5407. The Bakau (’o., Ltd., ami Meikle. Elxtractinj 

soluble mat.ti'i' from bark, wood and tbu like ant 
apparatus therefor. Martdi 6. 

„ 65H». Spencer anti Abbott. Leather linishini 

e-onnK»sitiou. March 17. 
i [C.S.] 10.437 (1905). Brewer and Hardy. Process am 
apparatu.s for (sxtuu.-ting greast^ and oil iron 
i skins and luties. March 7. 

„ 16,432 (1905). Luther. Manufacture of glue 

I March 21. 

I „ 17,187 (1905). Morns. >Scc under XIITil. 

I „ 22,625 (1905). Collardon. Manufacture of plastic 

i masses fi’oin casein and the like. March 21. 

i „ 24,487 (1905). Oakes. Process for treating hides 

' March 7. 

„ 135 (1906). Harrison (Turner Tanning Maohia 

Co.). Machine foi treating hides, skins am 

j leather. March 7. 

i „ 3616 (1906). Oakes. Process for treating hides 

1 March 7. 


XV.-MANUREK, Etc. 

[A.] 6429. Chisolm. Fertilisers.* March 16. 

[C.S.] 6618 (1905). Crone. Taylor and Williams. Mann 
faotiure of fertilisers and apparatus tberofos 
March 7, 

XVI.—SUGAR, STARCH, GUM, E^rc. 

[A.] 692Z. De Vecohis and Sani. Complete eztractia 
of isulin from tuberolee.* March 5. 
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BOSENHAIN—THE CALOSniEraY OE VOLATILE LKJOIDS. 


Official Notices. 


SIXTH INTEBNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. ROME, 1906. 

The Sixth International Congrewi of Applied Chemietry 
will be held in Rome, commencing on April 26th, 1006. 

The attention of Mombera ia drawn to the Notice 
which accompanied the February 16th iaeue of the Journal. 

The General Secretary will be oblijmd if those members, 
who have made arrangements direowv with the Congress 
■Committee in Rome, will forward their names to the 
Society, in order that arrangements may be made for a 
headquarters in Rome. It would also be of service if 
they would indicate their contemplated date of depar¬ 
ture and proposed route, and also whether they have a 
{preference for any particular hotel in Rome 


Death. 

<.'laiulet, Francis (»., Knnisnioro, WillcPflni Lane, London. 
N.W. March 13. 


Birmingham Section. 


Meeting held at Jiirmingham, on Thirsdnt/, Feh. |.V/<, IlHMi. 


rnOF. FBANKLANI), K.TLS,, IN TIIK CHAIU. 

THE CALORIMETKV OF VOI.ATILE LlOnOS. 

BV WAt.TKR UOSICNHAl.N, U.A., B.C.B. 

In view of the iraportuut iiacs of volatile liquids as foci 
for explosion motors and other pnrposoH, a method has 
been devised for tlic accurate determiiintiou of the caloniio 
value of auoh suhattuuies by direct combustion iu oxygon, 
^’he method described below is 2 jrimanly iiitcndwl for tiso 
■with the ooal-cttlonmeter dcHiguofl l>y tho author and 
iuUy described elsewhere (*) but is, with minor modilica- 
tions, api)lifablo to any form of direct combustion calori¬ 
meter. The author’s calorimeter lielongs to that class m 
whioii the comliuetihlc substance is bunil in a current of 
•oxygen under a pressure only slightly higher thuri 
atmospheric ; iu such nii instrument it i» imijracticahlo 
to burn u liquid either directly in a crucible, or l>y means 
■of an asbestos or other wick, .since the heat evolved 
during the earlier .stages of the combustion rapidly 
vaporises the bulk of the liquid and cither extinction or 
•explosion results. A somewhat bettor method, which has , 
found some application in practice, consists in alisorbing 
the liquid in either powdoreil kaolin or in a |>iooe of jiorous 
refractory material, such as biscuit porcelain or fiic-clay. j 
Apart from tlie senous errors that would arise from 
■ovaporatiou losses iu the case of volatile liquids, this ■ 
method has Hie great disadvantage that the close contact 
of the combustible with non-inllainmablo and com¬ 
paratively cold material renders the combustion ineom- ■ 
plclP, and a small residue of uiibumt liquid is always i 
left in the pores of the absorbent medium. J’lua fact 
suggested that the alisorbent substance itself sliould be 
completely combustible, and a suitable material has been j 
found in pellets of dry and somewhat compressed cellulose, j 
A large number of pVUeta of approximately equal weight 
can be prepared from a single bftteli of material, and by | 
making a few oaloriiuotiio combuatious of these pellets | 
in the dry state the csiorifio value iier grm. can bo i 
obtained. In practice, tho cellulose material used is , 
found to have a calorific value of about 4000 calones ; 
per grm., while a pellet weighing 1 grm. will absorb about , 

(•) PhU, Mag., October, lfi02; this J., lOUS, 1472. j 


0‘5 gnus, of petixdeum, having a calorific value of about 
11,000 calories per grm., the heat given out by the com 
bustion of the pellet and by the oiT under test being thui 
I about equal. 

I For Ru<ih liquids as heavy mineral oils and other lew 
: volatile liquids this method, without further precautiona 
I gives results accurate to ^ jpor cent, when with the 
; author's calorimeter, but the more volatile liquids suci) 
' as petrol, alcohol, amyl acetate, &o., evaporate so rapidly 
that the loss in the course of tho transfer trolu the bataaoc 
to the calorimeter is much too large to bo neglected (see 
Table I.). Tho pcHol. aftr^r saturation with the volatile 
liquid, was therefore wrapped in thin tin-foil. The 
; coating of tin-foil almost entirely stops evni»oration, 
while it does not interfere with the combustion, the tin- 
foil igniting readily and burning away with the rest of the 
pellet. 

The actual losses by evaporation from bare and 
wrappc<l pellets saturatod with volatile liquids (petrol, 
amyl acetate and ether) are shown in Table 1. It will bo 
seen that even with so extremely volatile n substance os 
cl hor. tlie loss is only ot the order of 1 ^ler cent iu five 
minutes after the first five minutes have elnjiwnl. ^ 

Table 1. * 


Liquids. 

Temp 

Weight. at end Loss at end f^s at end 



of 6 mins. 

Of 10 mins. 

of 16 mins. 






. - 


'’C. 


Per cent. 

Per cent. 

Per cent. 

Pi-tfol 






bare .... 

15 

0-359 

a9-0 

32-0 1 

46-0 

Wrap|M*d 
Amyl acetate 

16 

0-8R0 

0-7 

1*1 

1-3 

Hare _ 

17 

0-30fl 

5-5 

9-4 

14-0 

Wrapped 

Ether 

17 

0-387 

0-fl 

pO 

1-4 

Jlare .... 

13 1 

0-409 

81‘0 

61-0 

60-0 

W'rapped 

J! i 

0-493 

2-0 

a-« 

4-0 


The evaporation during the first five minutes is sometimes 
lound to be somewhat irregular, but a steady rate of loss 
is tlien established. The rate of loss can be ascertained 
by weighing the wrapped jiellet five and t«n minutes after 
first wrapping, and if the time elapsing between the last 
weighing and ignition in the calorimeter be noted, a 
correction for ilie Hinall amount of loss con readily be 
applied. As tho time in question nto<l never exceed five 
minutes, the correction is always small. 

In applying this method, it is, of course, necessary to 
know the allowaiu'o to be made for the boat evoiveu by 
the eunibustion of the tin-foil used in wrajiping the pellet. 
The weight of tin-foil nsed is about 0'18 grrns., and the 
calorific value under the ciixiumstanccs of such a com- 
bu.stion lies near 2200 calories per grm., so that the total 
lioat duo to the tin-foil is of the oitlor of 44X1 calories { 
consequently a small orrr.r in tho e.stimation of the 
calorific value of the tin<loes not very seriously affect the 
accuracy of tlie result. In practice the calorific value of 
the tin cannot ho determined with any groat accuracy, 
since it is found not to bum quite comi>let«ly—a minute 
globule of metallic tin is nearly always found in the 
calorimeter after tho (^ombustiour Some of these globuiei 
W'ero carefully cleaned and their weight found to about 
O-Ol grin., therefore involving an error of about SM) 
ealorioH. It the stream of oxygen in not properly 
directoii, or thick lumps of tin are formal by carelesn 
wrajjping of the pellet, much larger quantities of tin may 
remain uiibumt or be a^aiii reiiueed during the com¬ 
bustion. For the determination of tho calorific value of 
tin used by the author iu tho examples given below, a 
eombustioii of a wrapped pellet of a substance of known 
calorific value (amyl acetate) has been employed, the 
correction due to the presence of tho tin being eauly 
calculated from the data thus obtained.f The resulta 
obtained in this way agree with tho calorific value of tin 
found by tlie combustion of wrapped dry pollots. 

it) The use of alumtoimn foil in place of tin foil has beta 
suggested by Mr. Eecs, and If foil of suitable thickness is obtainabie, 
thu may prove nreferabia to tin, as the risk ot redootton wooid 
be absent and there would be 1#*S8 tendency to form orgsnio 
compounls. 


» 
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The method^ as here dencribed^ is readily applied to 
itsch liquids as light miueral oil, petrol, alcohol, &c. With 
some substances, such as ether and cldoroform, the tin 
enters into combinations which arc not destroy^ during 
eombuntion, so that the results are vitiated, while with 
benzene it has not yet l)een possible to avoid the deposition 
of soot. With tiioso liquids, however, whose calorific 
values are likely to he required commercially, these 
complicatians do not arise, so that the method described 
afForas a rapid and accurate means of testing. 

The following examples of actual determinations will 
serve to illustrate the procedure and calculations 
employed:— 

Vetcrminntion of adorific Vfdiif' of tin foil, by coi}ibu.dion 
vith dry ‘pcllct. 

Weight of tlu fnUT:0'161 grms. Calorlflc value of ) _j.,tA 

dryi»eUctt=i*05:i .. dry pellet per caloriw 
grm. 1 

Water-equivalent of eahirimetrr with wateri=:2450 grms. 

Observed rlw of temiwraturc (corrected for radiation)C. 
Total calories found _2450xi-e6 s=4»oo 
('allies due to pellet —4210x1 *052 =4430. 

Colorlflcvalucof tin foil = 4S00-4430 =2200 calories per grn). 

« 0-l6t 

Two other determinations gave 2340 cats, and 2350 cals, 
respectively. 

Mean value *2330 calories i>er urm. 

Ddfirminntion of calorific value of amyl accintf. 

Weight of pellet grms. Calorific value dry) —421Ucals. 

])ellet > iH^r griu. 

„ tin foil »0*183 „ Calorific value of tm) —2S30cals. 

foil I per grin. 

„ Rrayl»cetatt*=0'502grras Water equivalent of calorimeter 
(corrected for htss by cvaporattoii) + waters 2460 grins 
Observed rise of temperature (correeted tor radiation) -3'H«“ (’. 

. Cal. value ()f amyl 

Total calories found 1 -s-HOx 2450 —9460 I acetate 

Calories due to pellet =42lOx M«l=4970. ^ -946 0 >40 7 0- 4.H O 
„ due to tin foil =-2330 x 0*183— 43(J. ) 

-8080 <-aloricB per grm. 

Other determinations gave 7960 anil 8030 calories per grm 
Mean valuer 8020 calories per grin 

Value given by Faver »V hilbennann (Landolt’s tables) =.7970 
cals, per grm. 

Two determinutloiis of a sample of petrol gave 9070 and 9960 cals 
jier grm. 

Two deternmmtions of a sample of methylated spirit gave 6200 
and 0230 culs. i>er grm. 

For much nHsistance in vorkitip out the detnilfl of tlic | 
method and in making tlio determinations quoted above, i 
the author i.s indebted to Mr. J. Hoe.s. : 


DiscnssriiN. 

Tlie CuATK.MAN Buiil it was very nccesHary that the 
calorific valucft of liquid fuch should bo made more 
widely known, as an extraordinary amount of ignorance 1 
prevailed, even amongst soientitic jicrsona, a« to the ' 
relative heat effieiencies of diHoreiit combustible liquulw. 
He wouhl like to ask Mr. Kosenham how the rcflults 
obtained with his apparatus compared with tliose yielded 
by the Junker, the Wriglit, and the bomb eaJoritncterH 
respectively. He would also iiko to know whether, m 
the figures givim, any correction for ova]»orHtion had bison 
appliorl, or whether, m practically using the calorimeter, 
the combustion could be so rapidly started tliat the 
weight of substauco burnt might ue taken as that which j 
had actually lH>en determined wdth the balane.e. He 
would further like to know whether Mr. UuKcnham had 
made any systematic cx|H‘rinu'ntR as to the possibility 
of burning hydrocarbons without amoke. lie under¬ 
stood that m the cnsio of benzene the combustion could 
not be clfeotcd without smoking taking place, but it would j 
bo interesting to know whether and, if so, at what terms m | 
aacending other series of bydroeorbons combustion with 
smoke was unavoidable. 

Mr. A. K. TucKEtt said it seemed to him that in the 
interval between the admission of the saturated jHiilct 
and the firing of it, there was an opportunity for an 
appreciable amount of such a va|>our as })etroi to mix 
wi% the oxygen or air used and either escape or lead to 


an explosion. Had auoh an objection been exp^noed t 
Mr. Kosenhain alludoa to other forms of calorimeter as 
sometimes leading to the smothering of the flame. Some 
short time since he had occasion to determine the caloniio 
values of different makes of petrol, and had used a Jtmket 
instrument. He found no difficulty in gasifying the 
petrol and then burning it through an ordinary Bunsen 
burner. The results he obtained Vero very satisfaotwy 
and, in bis opinion, the oi)erationB with this instrument 
are much less liable to error than in Mr. Rosenhain’s 
calorimeter, in which there appears to bo so many required 
corrections. To gasify the petrol he made what was 
really a wick earhiirretor with an ordinary circular lamp • 
wick. A moasmvd volume or weight of petrol was run 
on to this wick and air. at a suitable rate and pressure, 
was driven through the wick. This gave an easily con¬ 
trolled flame at the burner, and the ostimatioii was made 
in the ordinary way. His opinion was that while Mr. 
^senhain’s form of calorimeter was suitable for solid, 
fuel, the Junker instrument was preferable for volatile 
liquids. In Mr. llosenliain's instrument the ueoessary 
corrections wore numerous, aud only a very small weight 
of the liipiid to be tested could be taken, while with the 
Junker any quantity could be takiui and the accuracy 
obtained would bo correspondingly greater. 

j Pr. Daviosox said that another source of error was 
1 using tlic red hot platinum wire. He found in experi- 
I ments with closed vcshoIb that it was really a very serious 
j error, and had to be taken account of. It usually amounted 
' to 1 per cent., au<l he liad to determine it directly. Of 
I course, it could lie determinefl by electrical methods. 

1 But of tins form of calorimeter, ho thought Mr. 

; BuKcnhaiti's is undoubtedly the best. Ho had 
[ had exix^riencc of several, and certainly admired 
i the nicchanical contrivanre of the calonmoter very 
; much, but the searching for the coal or other cora- 
; bustible with a red hot wire was 0 ]><‘n to very serious 
j objection. Tlicro wore several forms of ealonraeter 
] iu which the n^d hot platinum wire was list'd for igniting 
I the coal or other combustible, and bo thought in that 
I typo there was apt to be a very W'rious error because tho 
I sub.stanee was not always ignited at oiu'c. 'J’ho usual 
j practice wa.s to Hond a current through Iho wire again 
' and burn them. 

Mr. .^LCoCK suggested the use of silver loaf. No 
correction would liave to bo made lor silver if it could, 
be rendered suttieiently nfm-]torou«. 

Mr. L. AncHBiTTr asked Mr. Roseulmin whether ho had 
endeavourmi to luirn these volatile liquids m the bomb 
calorimeter. Ho considered the bomb calorimeter 
preferable from many ivoints of view. It was sinqiler, 
and probably more accurate. Jjooking at the largo 
volume of gas bubbling through the W’ater all the time, 
one womlercd wlietlw'.r some heat was not carried away, and 
also whetiier all the carbon was liurnt to carbon dioxide. 
No doubt Mr. RoHonhain had investigated that i>omt. 

Mr. Ro.senuain, in re])ly, said th(» Junker calorimeter 
was a very useful apparatus for burning anything that 
could bo burned as a flame, and tho results, ho hod no 
j doubt, would agree very closely. With rogard to the 
bomb calorimeter, ho thought that its advantages wore 
greatly over-rated. The |>oint to which ho objected in 
the bomb was that the transfer of boat from tho place 
where it w'as generated by the combustion to tho place 
whore it was inoasuretl. Imtl to take place through a steel 
vessel of considerable thiokneHS—thick enough to resist 
the very considerable pressure involved by the com¬ 
bustion wliich look place inside that bomb—and the 
transference of tho heat from a gaseous atmosphere to 
the steel, and from that in turn to tho liquid was neoes- 
sorilv incomplete in anything like the time which could 
be allowed for it. That was the reason why he thoQght 
that what one might call the atmospheric pi-essure calori¬ 
meter bad certain definite advantages. Although in his 
original account of the calorimeter he advocated the 
' use of the red hot wire for searching for tmburnt ooid 
at the end of tho combustion, in the case of coal he had 
long ago abandoned that practice, because there never 
was any unbumt coal if tho experinsent was properly 
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done. 2h oourte of 60 or 00 experim^to ho looked 
for imburat coal, Imt he never fotmd any. As regards 
the oorreotion for the heat pnt into oalorimeter by 
the electric current that was allowed for in the mitial 
calibration. The calorimeter could bo oc^brated by the 
combustion in it of a sulMtance of ^own value. Fro* 
vided that the red hot wire was used for a standard len^h 
of time in all cases, then in future no further oorreotion 
was needed. The amount of heat to be put in by the 
wuo was allowed for in the figure for the water equivalent. 
That was really the most convenient way, provided that 
care was taken alu ays to keep the wire hot for a definite 
len^h of time. 

As regards the risk of explosion, referred to by Mr. 
Tucker, a glance at his figures would show that the amount 
of evaporation going on even in ten jninutes would be 
80 slight that there was no risk whatever from explosion. 
The suggestion to use silver loaf had occurred to mra long 
ago, but the difficulty was that silver loaf would not 
ignite. If silver foil was used he doubted very much if 
one would siicceod in doing more than molting it, and 
possibly burning the pellet in the hole that was melted 
througn the silver, but a wrapping that burnt away was 
preferable. 'I'he systematic investigation of tho hydi'o- 
carbons in regard to smokeless combustion was matter 
for the future. As yot we had not learned the best way 
to arrange the oxygen supply. Fetroi could be made 
to smoke by arranging tlu^ oxygen badly* and if the 
oxygen could bo made to play upon the l)cn/,oue pellet 
tho combustion would be oompleto in that case also. 
Tho ]X)int raised as to the completeness of the combustion 
in the calorimeter had been carefully tt;sted by analysis, and 
he had fomi^i that there was no trace of carbon monoxide 
formed if the oxygen was really saturated witli moisture. 
The smokclessnesfi of the combustion, the absence of 
smell, and the ahsenco of carbon monoxide were very 
good evidence that the combustion was really eompioio. 
.Another advantage was that the instrument wa.s com¬ 
paratively inexjMmsive coinpan‘d with the Jfomb, but 
thoio was no doubt wiiatever that this method of using 
wrapped p<dlclft was applicable to any form of calorimeter. 
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THE It; XmON OF NITIIO-COAIFOCXI) 
EXPLOSIVES IN SMALJ.-ARM CAKTIUOOES. 

IlY W. n. BORLAND. 

The discuKhion of the subject of the ignition of nifro- ^ 
compound isowders in small-arm eai'tridges acquires an j 
addftd interest when it is rememlmred that it is now ; 
exactly UK) years since Forsyth propos'd to replace flint j 
and steel by a jioreussion powder consisting of “ oxy- 
mturiaie of potash, sulphur and carbon.” and thus laid ; 
the foundation for future developments. His invention | 
was dormant for nearly the first third of tho 100 years, i 
the second third saw various developments in connection i 
with black powder ignition, the last fiO yeais have | 
witnessed the growth of nitro-oompoimd explosives 
with the more critical demands which they make for j 
properly regulated conditions of ignition. ; 

A glance at the velocity tables alone, given in this paper, | 
indicatc'S that whilst with carefully manufactured ! 
oxj^osives for ballistic purposes, there is a oonsideiablo ; 
latitude {permissible in ignition and other conditions of ! 
use, yot even within the limits of correct behaviour there | 
are varying degrees of excoilenoe and to trace out the j 
factors which make for excellence or failure is an in- j 
teresting study. 

When the gun striker foils upon the cap of the cartridge 
a variety of results may follow. If tibe metal of the cap 
shell be too thick in proportion to the blow or the com- 


lition insufficiently sensitiTe, there may be a miss-fim. 
the blow be of minimum strength aim Just snffioieat 
to develop enough heat, the composition immediately 
between anvil and striker will oommenoe to bura, and 
if the composition be a slow one, and especially if it 
contains inert substances, it may happen that com¬ 
bustion takes place so slowly through the mass that 
heat is dissipated as quickly as produced, and the charge 
burns or fumes quietly without incandescence or noise. 
With a more rapid competition the whole may bum, 
developing gas and heat sufficiently fast for the products 
to bo expelUMi sb a low pressure jet of compressed gases 
and molten matter, potassium chloride, antimony oxide 
or sulphide, Ac. 

With the ideal composition and striker blow the whole 
charge burns at a rate pro|K>rtioned to the heat receiving 
capacity of the explosive without undue waste on the 
case, the jot containing solid mattoro in regular dis¬ 
tribution, which, by reason of their high spooiflo heat 
pcir unit volume, are able to convey to tho explosive 
sufficient ipiantity of heat and at a suitable temperature 
and volume to start its decomposition. 

Were the igniter wholly gaseous^ stioh as fulminate of 
mercury, then the heat units necessary woald ho delivered 
in largo bulk, and at Bu(;h a high pressure that the cap 
shell would be unable to withstand sotting back into 
the striker liole. Moreover, the enormous {)re8sare of 
the jet would entirely disturb the caiefuJly proportioned 
initial suriacc of tho explosive, to say nothing about 
the risk of detonation. Mixing with powdered glass, os 
in earlier ilavs, makes matU^rs worse; heat units are 
absorbed by tKo glass, and, for the some number of heat 
units usefully given to the explosive, the volume of gas 
becomes larger per heal unit tnan before. 

Turning away from fulminate, and trying 3 mole, of 
]>otassium eblorato am! 1 mol. of antimony sulphide, the 
converse result is obtained, i.e., too little gas in proportion 
to heat unitH, lusufficient senHltiveness, and too jS^r^t 
bulk for the ordinary ca[) alicll. The cbaraoterlstios 
of this mixture arc :—467 grm. calories per grm.; 06 c.o. 
of gas ; temperature of combustion, IfiflCp C. Trying 
the elfeot of 3 mols. of mercury fulminate and 2 moU. of 
potassium chlorate, producing UGH grm. calories per grm., 
and 244 c.c. of gai;, an improved proportion of gas to heat 
is evident, but the violonre of the mixture condemns it. 
Finally, a comnroiniHe between mercury fulminat© and 
antimony sulphide is adopter], and varying r^ativo 
proportions of these materials, together with potassium 
chlorate, are now usually employed. 

Or other materials may be used, Huch as (a) 4 mols. of 
basic thiocyanate and 20 mols. of potassium chlorate; (b) 

I mol. of leiul thiocyanate and 3 mols. of {lotassium^ohlorate, 
producing {wr grin, resjieetivoly: - (a) 661 grm! ealoriea 
and 151 c.c. of g»s; (6) 685 grm. calorics and 103 o.c. of 
gas. Or powdei ed glass, sulphur and meal powder, may be 
added, or, as recently suggested, (*) chromates of load or 
mercury, together with tulmiiiaU'* of mercury and pow¬ 
dered ^lass or lend jieroxido may bo employed (though 
no opinion is expressed as to the Htabuity of such a 
mixture), but, whatever the material l>e, the whole course 
of events from Rtriker blow to explosive is as follows :-~ 

Ignition of portion of com{)OHition affected by striker 
blow. 

Fropagntion of exploHion through mass of compo¬ 
sition and development of total heat of cuinbiistion. 

Heat absorbed by cap shell, cap chamber and anvil. 

Heat lost in performing work on cap shell. 

Heat lost by efieot of passage of gases through fire- 
holes. 

Temperature lost by work requiretl to move solid 
particloN of tho products, i.e.. imparting kinotio 
energy, but restored when particles come in contact 
with the explosive. 

The final result is net calories delivered in time aod at 
temperature dependent upon rapidity of reaction and 
temperature of combustion and m a more or less volu¬ 
minous form. Thus, dealing with the gaseous products 
alone, carbon dioxide and smpluu: dioxide will carry 87 
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per oenL more heat than oxygen, nitrogen, or carbon 
monoxide at Rame temperature and of same volume. 

The rapidity of flow of the jet determines rapidity of 
delivery of heat units to the explosivo, the temperature 
of the jet is also an essential element of rapidity of heat 
interuhange, wliilst the proportion of gases to solids has 
its bearing on volume and temperature for a given number 
of heat units. Under the Ex^osives Act the maximum 
weight of composition is limited to 0*5 grain or, if 
not more tlian 25 })er cent, of fulminate of mercury 
be present, to 0*0 gram. The minimum is deter¬ 
mined by the quantity which will make a coherent disc 
in the cap shell, therefore, within these limits the com- 
position must be adjusted to give total heat within limiting 
temperature of combustion of, say, 2400° to 3200“ C., 
based on present knowledge, together with a suitable 
volume of gases, varying according to tho colloidal or 
flbrous character of the explosive. 

No sinule one of these factors can bo taken by itself 
in the valuation of an igniter for a particular puriwse; 
they must be considered in their mutual relation to each 
other and in connection with known facts as to com¬ 
position. specific heat, c<mductivity, nature and oxUmt 
of initial surfaefo, and increasing or decreasing surface of 
burning of the explosive. 

There is no suggestion that even the most accurate 
knowledge of individual functions can ever take the jilaco 
of ballistic trials. With military rifle amnninition 
especially, once the given explosive Und igniter are 
tuned together, then rigid adherence to siiecilicatiou 
does, undoubtedly, work out with success. But 
suppose n now explosive to be in course of adaptation 
to a particular arm, the igniter which proved perfectly 
satisfactory with tlie old explosive may be found unable 
to develop the anticipated qualities of the new one. The 
question will then arise, shall the igniter bo aflaptnl to the 
explosive or vcrua. Jf the former ('ourse be deter¬ 
mined, then knowledge of individual functions will he 
found of value and will materially assist the solution of 
the question. 

Again, iu powder standaitlisation the igniter, i.s as 
much in evidence a.s standard solutions are in the 
laboratory, and apart from actual manufacture of 
ammunition, tho expiosivos manufacturer is forced to 
regard the igniter as a test reagent, if his product is to 
preserve the necessary commercial latitude of action 
under the varying conditions, which obtain with sporting 
cartridges to a far greater exf-ent than with rifle, and 
ospt'cially service ammunition; for with sfKuting arms 
provision must bo made for every calibre of woa]>on, 
varying proportions of explosive to projectile, different 
inat/eriiUs of cases and wads, different co-efiicieiit of 
friction and resistance for different sizes of shot, and, above 
all. for explosives highly different in chemical and 
physical qualities, demanding the fulfilment by the igniter 
of conditions precedent for efficient action. 

The obj<‘ct of tins paper is not to loy down a spiM-ification 
of what constitutes the ideal igniter, but rather to present 
results in a tabulated form and indicate the general lines 
and methods on wliieh researcli seems profitable, 
•endeavouring also to ascertain whcllicr data obtained by 
thermo-chemical calculafions may be applied in a prac¬ 
tical manner. The difficulties of rescarcb are consider¬ 
able, the imiiter performs its functions iu a time wliii'h 
•cannot well be more than (bOOl second, its maMuiurn 
weight of charge may not exceed 0*0 grain (0*0302 grin.), 
to make investigations ot any use. sucli must be under¬ 
taken mider the conditions winch obtain iu tJie cartridge 
case, so far as cap chamber, anvil and fircdioiea are con¬ 
cerned, and inatruinents wiiicli are ordinarily available 
for measnreruonts of tcmneriiture, or heat units, are 
found to bo either too delicate to witlisfaiid ex]ilosivr 
action, or too gross to take account of variations vvith so 
small a quantity of material. 

During the wbole history of nitro-cora^iound explosives, 
^xtierimontal work has not been wanting; frequent 
referenecs to the subject will be found m various journals 
especially those devoted to shooting and explosives; 
the names of (jlriflitbs, Reid, Toms and Brownsdon in 
Er^land ore associated with published investigations of 
this subject. 


The author’s own work has included the following i— 
(a) 1892: Description of apparatus for measuring 
sensitiveness to blow, effect of shape of striker, effect oi 
angle of striker to cap. time of travel of cap products and 
energy of explosion. (6) 1896 j photographic records, 

(c) tne use of thermo-couples, and (a) a method of record¬ 
ing duration of incandescence upon a sensiti^ 
revolving at a high speed j and more recently, os will be 
described, a spectro-photometrio method of observation, 
with a view to elucidation of temperatures; this physical 
work has been collated with analytical work on com- 
})OBitions and ballistic trials. 

No iuvestigation can be regarded as satisfaotory which 
does not deal with the following questions;—(a) Com¬ 
position either determined analytically or accurately 
stated ill the ease of manufacturing trials. (5) Relation 
of gaseous and solid products, (c) Rapidity of application. 

(d) Total heat, (e) Temperature. (/) Regularity and a 
latitude under varying conditions, (j?) Ajad the relation 
of observed to calculated results. 

Details of methods for chemical analysis of com¬ 
positions need not be here discussed as they are of a com¬ 
paratively simple character, hut, for the individual 
analyses of caps, the volumetric method for tho estimation 
of mercury fulminate dcsorihod by H. W. Brownsdon 
(tbisJ.. 1905, 381) proves sattsfactory. The dotormination 
of the relative proportions of gaseous and solid products 
of tiie igniter is carried out by tho author in the following 
manner;—The percussion cap is accurately weighed, 
inserted in the particular type of cartridge in which it is 
to be used, so tnat all the details of cap chamber, anvil, 
and flash holes, are those of practic'al working and the 
cartridge case closed with a plug, the plug being of lead 
if a metallic case be used and of asbestos and felt wadding 
if a paper case be employed. The total cap, ease and plug 
are then weighed, and after weighing fired iu the appro¬ 
priate rifle or sporting gun. After cooling for ten 
minutes (though in fact less is needed) a clean hole 
is stabbed iu the wall of the case and tho gaseous products 
allowed to escape and become replaced by air, this 
operation only requiring a few minutes. The solid pro¬ 
ducts, including condensed mercury, are deposited upon 
the internal walls of the case, and on re-weigliing, tho loss 
represents permanent gases. If it bo desired to estimato 
the condensed mercury, tliis i.s effected by heating tho 
stabbed case at 1(KI“ C. until constant weiglit is obtained ; 
but if this estimation is desired the case must be metallic 
and not of pajxur. 

The weight of composition originally present in the cap 
is determined by removing the firod cap from tlie cartridge 
and weighing and subtracting the figure from tho original 
weight. 

liio figures obtained in a series of estimations form a 
very good cheek upon regularity of manufacture and 
combusiiou ; they have also been found to nm in excellent 
agreement with those demanded by theoiy, the calculated 
results given on Table IV. having all been cliecked by 
direct estimationii by the above method. It is, however, 
desirable to offer a word of caution when paper cartridge 
cases are used; these are not always truly gas-tight, and 
in the first rush of gases mercury vapour may bo carrierl 
away and be thus estimated as permanent gas. To 
avoid any possibility of doubt on this score mct^lio rifle 
cases, in which the sporting cap chamlier is inserted and 
which will therefore receive tho sporting cap imder its own 
conditions of anvil and flash-hole, are preferably employed. 

The problem of the comparison of velocities of apjdi- 
cation of tlie igniter to the explosive cannot bo expressed 
in quite such simple terms as the foregoing, but it is found 
in practice that there ore two methods of investigation 
which lead to valuable practical re.sults, one being a 
a species of crusher gauge tost and the other dealing with 
duration of iucandesoeuoe of the solid products. 

In the first method, which was described by the aiitboi 


(a) This J., Vol. XU . 1893. p. 700. 

(&} ^porting guns and gunpowders, pub. Horace Cox., 
1900, p. ho—220. 

(el This J., Vol. XXIY.. 1006, p. 381. 

(r<) Quelques notes sur les puudres sans fam6e. H. Quersin 
Impiimene Vanbuggeuhondt. Bruxelles. 1899. 

(e) Experts on guns and shooting. Q. T. Tcasdsle-Bucknell 
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‘’ll*** °”T “P «*“«*«»• i« inserted to form 
* gM-tJglit iit m the end of an aoonrntely bored tube, in 
which a Plnnger with 0-0006 in. clearance is placed a 
crusher 1^ 0-p diameter by O-SOO length, being placed 
at the end of toe tube opposite to the cap chamber. In 
the case of largo readings being expected, a oruahor 
copper, preferably of the Holden conical form is used in 
plftco of load. 

The ejection of the cap products drires the plunger 
upon the crusher with greater or less velocity according 
to the gas volume, temiiernturo and rapidity of reaction, 
and the measured crushing is referred to accepted standard 
tables. 

e.vample, two similar compositions, say, 
A” and A* where the only dilferenco was that of aggre¬ 
gation and intimacy of mixture of tlie ingredients. A*, by 
roaeoii of its better incoriioration, produced an energy 
figure corresiionding to the, crusliing effect of a weight of 
.1P5 lbs., whilst tlie figure for A^ is 345. 

Bearing in mind that the total amount of material in 
these particular trials is only 0-0324 griu. and that the heat 
capacity of the metal of the apparatus, cup and cap 
chaiulK)!' is relatively unhinitec), tho conclusion drawn 
IS that tho velocity of production and discharge of tlie 
gaseous and solid matters is greater in A* than A’, tho 
roaclioii taking place so quickly in A* (hat heat losses 
are loss than in A*. This became very evident m the 
Bisictro-photomctnc test described below, in wbioli the 
caps are tired in glass tubes for observation, .-V-* frequoutly 
blew the tubes to piooos, whereas with A* this never 
occurred. 

This IS shown bv comparing B and E ; hero eipial 
volumes of gas arc produced, yet, in spite of tlic grm.'calorics 
per caji lining greater in B than in K. the energy Hguro is 
■2911 for B against 368 for K. Tho larger percentage of 
mercury fulminate in E and also a larger area of liash- 
holo explains the more rapid ejection. 

_ In eoiuiiaring caps of the same eoiiipoNition and weight 
dilferont energy rosulfs can only bo asciilied to dilfcrcnt 
rates of coinbustion, but if weights vary, then the results 
should be referred to unit weight. With ouiiiiiUHitions 
dilfering in their cliaraeterisUcs the ratio of energy 
to total heat is tho most useiiil cxfiression, whilst if 
deductions are to be drawn as to chamber jirossurcs i 
produced by various igniters with semi-colloidal powders 
in sporting guns, gas volume must also bo taken into 
account, as this deteriuiues the initial amount of ex¬ 
plosive subjcetcil to Ignition. 

Tho investigation of the duration of mcaudeseence of the 
soUd products was tirst described in 181)0. It consisted 
in firing the cap into a glaas tube to prevent air oooUng 
and exposing a photogrejihic plate revolving in the plane 
of its surface to the radiations of the iiicanuesoimt solids, 
a screou with u slit lu it being placed between the tube 
and tho platej. The plate being stationary and the cap 
fired, only a narrow band of image tho width of the slit 
was proaiicod on development, but when tho plate 
revolved at 3000 to 4000 revolutions }>or minute the band 
of image became V -shaped, tho angle of increase being 
measured by jirojccting tho image by an optioal lantern 
on a circular protractor and from that, tho velocity of 
revolution being known, the duration was arrived at. 

The absolute determination of guanlity of h^al per 
cap is an extremely difficult matter owing to the small 
quantity of material to bo dealt with at a time, and to 
the heat losses wUeh take place when a cap is fired in a 
cartridge cose and in contact with firing incchamsm. 
Tho iimjres, therefore, given in this paper arc the cal¬ 
culated ones, but they have been oompaced in their relation 
to each other by flashing on thermopiles. A bismuth- 
antimony pile of 25 couples, 0-2 by 0-1 b^-1 in., is a robust 
instrument and gives concordant readings from day to 
day provided the galvanometer is standardised with a 
Clack cell used in conjunction with a high resistance, 
about 200,000 ohms being necessary. Iteadings of 
increased magnitude can, of course, be ohtaineel by using 
a large numwe of couplet, in practice a pile of 60 couples 
of bm, O'l by 0-1 by 1 in., u employe aa well as the 
2S couple instrument. The value of this method lies in 
the fact that the toecmoidle mdioatas not only quantity 
differences but also time differences, and magniffet up 


irregularities of action, and is, therefore, a most delica) 
tost for regularity of manufacture. Where the tin 
element is pretm-abty oUminated, the thermopile faoe 
covered with a metal plate insulated from & ^le b 
mica or lacquer, the plate acta as an accumulator an 
rapidly passes on its neat to the thermopile, produoin 
galvanometer readings which give good agreement wit 
calculated figures for quantities of heat per oap, not onl 
in the comparison of individuals of tho same oorapositio 
and velocity of reaction, but also of different materia! 
of different rates of combustion. 

Passing to temperature, valuations tho question a 
once arises, how can these bo dealt with withou 
, quantity of heat acting os a disturbing influonoe. If ai 
' endeavour be made to estimato tho temperature of th 
jet iu a cloBoil vessel (such as the cartridge ease whei 
loaded with [lowder undoubtedly corresponds to) th 
cooling offect of the material of tiic vessel at once make 
anv such proooduro di'iiondent upon quantity of heat. 

If the estimation bo iu an open vessel or in air, thei 
the objection presents itself that the gases are expandw 
and thereby cooled. oooUng the solids with them 
Even then, a thei-raometer or thormo-junctiun must hi 
of infinitely small weight if heat qiiantigr is to have m 
olleot, moreover, the further question of galvanometei 
inertia enters in. 

Any method of temperature valuation must, therefbrn 
bo independent of mass, and tfiis led to radiation obser 
vatioiis being updertaken, in the first mstanoe photo¬ 
graphically, and later spoetroscopieally. 

Hie relation of caloulatod toraporatiires of combustion 
of various earcfully-made praetieal mixtures to observed 
results wius taken as tho basis of work, it tieing argued that 
if a Buflieiontly acourato relation of observed to theoretical 
results ooiilil be diarovored, and also if this relation would 
hold good for various materials, there would be not only 
a cheek upon the correctness of the formula) assigned to 
each reaction, but a means of valuing temperatures of 
unknown mixtures. 

Taking the view that the practical ignitor {which 
excludes mercury fulminate used alone) is really a liigh- 
presBure gas jet containing incamlesoent solid matters, 
and looking on the cap as a sort of retort in which a 
reaction takes place with considerable violence and 
ojeots the i-ontents through tho neck, viz., the flash or 
fire holes, it seemed that jiliotograplis of tho ejected mass 
would record tho shape of the iiicandoscent jet and the 
completeness with which tho solids are broken into spray 
or otherwise ejected in n more coherent form. It wm 
found that caps producing faulty spray production, as 
sluiwn pliotographically, were always imreliablo in their 
effects on ballistics, but it was also found that there wore 
enormous differences of intensity of photographio image,, 
and that whilst many caps gave good photographs on 
rapid plates with a Ions apertni-o of f2-2, others required 
with the same plotes an aperture of fO-7 to yield the same 
density; further, that low calculated temperatures oi 
combustion w-erc always associated with feeble photo¬ 
graphs and inenndeseenoe of a yellow colour, whilst 
increased calcula'eil temperatures of combustion were 
co-related with increased density of photographic imago 
and ineandescence passing towards whitenesa Spec¬ 
troscopic investigation failed to reveal an.v specifio spootia 
accounting for the varying mtensities and oolonra, in foot 
Other than the soilium D linos, the speotra observed in 
some thousands of instances have only been oontinuoua 
spectra due to hot solid bodies. It was also observed 
that cap composition, producing yellow ineandesoenoa 
and foelile photographio effect, produced oontinuoiu 

r tra of low intonsity throughout, whilst with inoon- 
oneo tending to whiteness and strong photogmpliio 
effect, the continuous spectrum tended to bi^anov. 
Following the principles adopted in optical pyromotry, 
observations wore then mode by means of a snutter eye¬ 
piece of various separate portions of the speotrum com- 
pmng intensities of radiation, and again it was found that r 
throughout the spectrum the portions vuled in briUlanoy 
m aocordanoe with photograpmo activity, ordinary visnai. 
colour examination and ^ciliated tempmture. 

A right and left-handed leflsctins prism eapahle of 
I>B8sing into the ipecfxoseope two fields in juxtapoettiiBi 
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from two sources of radiation without absorbing more 
of ono than of the other was constructed for the purpose, 
and direct comparisons made of the intensities of radiation 
emitted by iiie incandescent solids of the cap and those 
given by a known source of light. 

After many trials a small incandescent lamp in con¬ 
junction with a miliiam^remeter and variable resistance, 
was found to bo the most convenient as a standard 
radiant. Treoautions now of a well-known sort for 
“ agoing ” the lamps were naturally adopted, to obtain 
oonstancy of radiation for given current consumption. 

The question then arose whether the radiation inten¬ 
sities could l>o expressed in terms of temperature of the 
standard radiant. Application was mode to M. Fery, 
whose work in optical pyromotry is well known, and an 
optical pyrometer of his design **with specially open scale 
was nlaced at the disposal of this work. It thus becatne 
poRsiole to calibrate (and check from tiuie to time) li»e 
incandescent lamp for temperature in terms of current 
in milliamperes, os in Holborn and Kurlbaun and also 
Fury’s own method, and so to refer intensities to a standard. 

In carrying out this investigation the cartridge case is 
out off near the base and inserted in the end of a glass 
tube. 5 ins. by f in. internal diameter, t The exact 
dimonsiuas of the tube have not, within the limits of 
observation, been found to influence the results, and up 
to a iUstance of about 3 ins. from the firo-holes or hole, 
the particular point observed is not very material, though 
as a matter of fact a distance of ins. ior sporting caps 
and 2 ins. for rifle caps {with their larger (marges) is usually 
adopted. The tube method is chosen in prefei(‘mc to 
observation of the flash holes on account of the greater 
€080 of sighting and diminished risk of damage to 8|>ectro- 
seofie. 

Tlie spectroscope preferred is of the constant deviation 
type as it has lixerl tubes, and it is easy to pass throngli 
the sjHSctrum without altering adjustments. 'llie 
spectroscope slit must be fairly wide on account of the 
brief duration of the fljMictruin, the noocasary widtli of slit 
depending upon the distance of specti(»suopo from tiring 
tube. Care must be taken to keep the distance olatanduiu 
radiant from spectroscope the same as that of tiring tube 
from 8|)eotro8cope. 

Trials have also been made bused n]x>n tlie observation 
of length of spectrum visible wJicn a narrow slit is used. 
For this purpose either an oyo-tiiece scale in the constant 
deviation instrument or the ordinary reliectod millimeter 
scale in the case of the ordinary spectro8co]jo is necessary. 
On observing the radiations from the firing tube, the 
visible spectrum appears to extend more or less away 
from tlio red according to calculated temperature of 
combustion. It is known that even at lOCMX’ (J., from 
Luramor and Fringsheim’s curves, the wave length of 
maximum energy is at 235 outside the visible spectrum, 
so this method really resolves itself into comparison of 
visibility in the Iflue, and is not so convenient or accurate 
as the comparison of red intensities. 

The figures are given in Table IV. for intensities of 
radiation in terms of iemi>eraturo of the comparison 
incandescent filament show to wliat extent they are 
in a^ooment with temperatures calonlat-ed by 
Chattier and Mallard’s formula, the mean being 47*1 
cent, under the conditions adopted, the ditlorence between 
the calculated and observed being accounted for by the 
heat losses referred to at the commencement of the paper, 
to “ black body ” correction for the solids and most of all 
to temperature reduction duo to adiabatic expansion of 
the gaseous products. 

That the solids have not block body omissivity is found 
by observations in the green, whore intensity of the incan¬ 
descent solids is found to bo slightly higher than in the rod. 
That is to say, when agreement t& nd with standard 
radiant has been arrived at, on shifting the field of 
observation to the green, there is found to bo greater 
intensity from the cap products. But, with the exccjition 


♦For full description of theFfay absorption pyrometer, soo 
"High Temperature Measurements,’• Le Chateller, 1904, page 227 
For desortption of Instrument and discussion of accuracy of standard 
light used in this instrument, see "Optical Pyrometry.” page 221 
(Waidaer A Burgess, Bull. Bo. 2, Bureau of Standards. Wssliltigton). 

t That Is to say i—Praotioally the diameter of 12-bore car¬ 
tridge ease. 


I 


of 0, practically the same materials are dealt wit 
in this scries of trials, in fact even with 0 the large pt 
cent of potassium chloride probably brings about ver 
similar conditions to the other mixtures and therefoi 
renders “ black-body ” correction practically the aam 
throughout. 

The delicacy of a method of this sort is seen by referrin 
to curves describing growth of intensity as compared wit 
growth of temperature. Thus in the red, Le Ohatelie 
gives the following comparisons:— 


900 

1000 

IKK) 

1200 

1300 

1400 

ir»(K) 

1«(X) 

1700 


Intensity at 0563 
wave length. 
LO 
3-9 
12-0 
,32-0 
«l-0 
105-0 
325-0 
024-0 
1120-0 


His remarks as to black body corrections may b 
quoted. “ The variations of radiation with teuiporatur 
are sufficiently marked so tliat the errors committed ii 
neglecting the emissive power are small. Except fo 
bodies exceptionally white the emisaive powers at higl 
temperatures tvre superior fo 0-5. By taking them equa 
to 0-75 the greates errors between 100(V and 15(Kf wil 
be from 25® to 60'^.” 


j In recording radiation intensities for manufacturing 
I purposes, an absorption plate, ruled with strips of gra/latoc 
; densities, is placed in front of a sensitive plate in f 
! repeating back, and successive strips crossing the absorp 
tion strips arc cxiiosed to the radiation from the firing 
[ tube as used in spectrosropic observations, caps of knowi 
calculated temperatui-ea being used to stanchirdise eocl 
, plate, the number of strips through which different inten 
, sitioR of ra<liat ion will pass being noted by examination o: 
I the negative by reflected light. 

j If only a small amount of work is to be done, tin 
j Chapman-.Toncs plate tcHter is perfectly satisfactory, bul 
I care should be taken to develop the plates used in com' 
parison with each other in the same dish. As a luattoi 
j of detail ferrous oxalate is invariably used for this work. 

I The difforonoes of effect are of a largo order and amplj 
1 suflioo to differentiate radiation inteiiKity, which, m itJ 
I turn, is referred to temperature of curnhustion. 

The value of this method of observation lies in elimina¬ 
tion of personal error and in the non-disturbance ot 
results by the effect of variations of quantity. Only such 
a portion of the contents of the firing tube is pennitiod tc 
radiate upon the photographic plab- as corresponds to the 
minimum quantity cap, and thus the portion of the tube 
employed is always saturated with incande«t-ent matter. 
! The comparison by this and the spectroscopic teats of caps 
I G and H is interesting, for H fontauis twice the quantity 
; of the same mixture as G, but only produces equal radiation 
I effect. 

In practice a 2 in. length of the tul>e is left bare, and 
with a rapid plate like the Ilford Monarch good readings 
are obtained with the Chapman-Jonos plate-tester at a 
distance of 6 ins. 

With mixtures miule with reasonable care, and which 
give calculated gas production and comparative agree¬ 
ment to total heat, the knowledge gained by the 
spectroscopic or photographic method ns to temperatures 
furnishes a further proof that theory is not being unduly 
strained when an endeavour is made to argue from com¬ 
position to characteristics and tiience to ballistios. But 
if this is so, so far as ultimate results are concerned, 
regularity and rapidity of notion must always be deter- 
mined experimentally, for physical oonditimis and exact 
degree of dryness largely influence these factors. 

As referred to later, varnish and coating materials 
modify the behaviour of the main composition, and 
therefore experimental determinations must always run 
side by side with oaloulated result-s. 

From a practical point of view the influence of tem¬ 
perature qua temperature upon ignition is of the utmost 
importance, eepeoially at or near the limiting temperatures 





BORLAMWEXaElOfflTaH m SHAUU-AIOI eAlGCBXDGJtS. 


241 


'R'Udh the atendudiutiim of pretent-dey powdera 
h«« been effected. What l^e futnre may have in etore in 
■tne way of eiploriy^i dwtoanding a low or hiih t«m- 
|M»tare igmter u en^h* quertion altogetherr&rt with 
•eiUting esplonvoa dofeotiye and Blnggiih ignition is 
alwaye to be fea^, eepeciaJly in cold weather^th low 
temperattoe igmtton, and too rapid ignition if tern- 
at imitm be above the upper limit. Heat 
mtoronroge. then, becomes so rapid and local that *' jar ” 
■or shook is produced, and in a shot gun this is made 
rarest by the production of “balling” of tlio shot. 
UbservationB over a long period of years have shown what 
a fertile sourco of “ balling ” too nigh a temperature of 
ignition may be, and the explosive appears to be acted 
upon so locally that the effect is not necessarily shown 
up in enhanced ehamber pressures. 

with the relation of ignition oharaoteristics 
to ballastics, the deductions drawn must necessarily be on 
broad lines, which ore justified not only by siK-oial trials 
but ly experience over a long period of voars and under 
varied conditions of loading, climate and "so forth. 

Table I. gives ballistics obtained with Mark I. Cordite 
31-86 g^ and HIS gr. bullet with caps l',(;,K,L, which 
differ widely in their charaeteristies. 

The latitude of action of this particular explosive is vorv 
marked in this series of trials, and whilst there is a small 
advantage obtained either with increased tcm])eratiiro 
or rapidity of discharge of the igniting substance, tlio 
differmices are too small to permit sound dciluctions being 
drami beyond this—tliat it is highly satisfactory for a 
service explosive to bo os ludepondcnt of its ignitor as it 
has proved to be witliiii the bmits of tliese trials. 

Table II. deals with another nitroglycerin and nitro¬ 
cellulose explosive, and reveals a somewhat different con¬ 
dition of things, not perhaps quite unexpected from the 
lower temperature of combustion and the more fibrous 
■character and larger initial surface of this explosive as 
compared witli Mark I. cordite. 

The caps used for this series were F, D, K, L, M, described 
in 'J'able IV. 

F is an example of j»r-oxidation, moderately high tem¬ 
perature and largo ratio of gases to sniida (1 and K are 
typical of hypo-oxidation, low temperature and lower 
ratio of gases to solids. L and M of complete combustion 
when the aluminium coating is not taken into account, 
but of hypo-oxidation and high temperature and smaller 
ratio of gases to solids when the aluminium enters the 
reaction. 

These results indicate that the low energy cap Cl gives 
the best ratio of velocities to pressures compared with 
K and L. On the other hand, the experimental ignitor 
M, wliioh carries much liigher heat units per unit volume, 

f ave praotiually the same ratio of velocity and pressure 
lit higher intrinsic numbera 

Whether the use of an igniter whose calculated tem- 
mraturo of combustion may rise as high as 400(1’ C. is 
desirable under conditions of tropical storage and use is 
quite an open question, but it marks a new departure and 
is worthy of serious investigation. It is found to yield a 
maximum of heat units, temperature ond percentage of 
solids, to obtain which the high temperature of eoni- 
bustiou of metallic aluminium has been taken advantage 
of, the composition being coated with powdered aluminium 
more or less insulated by means of varnish. 

The degree of iusulntion of the metallic coating from the 
main composition (as this cap is at present made) appears 
to control the amount of aluminium which enters into the 
reaction and to this tlio difference between L and M is 
probably to be ascribed. 

As shown in Table II., the ballistic results obtained with 
F and K ignition are apparently anomalons. The energy 
test shows little difference, yet K produces more pressure 
than F. Total heat of F is larger than -with K, but 
velocities of K are higher. These results are ascribed to 
larger flash-holes iu Uie ease of F, causing a more local 
application of heat to the explosive than is the case -with 
small flash-holes in K and tlle|consoqueiit liigh-preMure 
jets effecting a more perfect distribution of ignition 
material. 

In Table III. the extonul and internal ballistios in the 
12-bore sporting gun are set forth, in eonjunotion with , 


<>•?• B, C, D, E, I, and powdsia 1, 2, 8, The powdi 
oie oil three of the flbro-oolloidal close, that is to say, ti 
they an not completely gelatinised. Powder II. bei 
mote nlotinised than Powder I. Powder lH 1^ ev 
with the most suitable igniter, near the bottom limits 
efBcienoy and well illustrates what happens with such 
explosive and a weak oap. In this series of trials f 
oharges of powder and shot, also the method of waddii 
ate those usually regarded as standards for the partioul 
powders and calibre of arm. The results are set out 
terms of velocity over 20 yards (V), pressure at 1 in. ^ 
bteeoh (P), recoil expressed in feet per second vdoci 
of recoil imparted to a 7 lb. gun (H); Time elapsii 
between striking of oap and exit of shot from muzzle (1 
(In this last connection it may bo noted that a time (' 
of more than 0*006 second indicates slow ignition, at 0-0. 
second the hesitation is noticeable without instrument 
at 0016 second the “ haug-flre ” is marked.) (D) Patte 
is 30 in. circle at 40 yards from a 28 iu. barrel of modifii 
choke lioring. 

With (lap n and Powders I and II the hesitation 
distinct, though Powder II is loss sensitive than Powder 
to the bod effect of the weak cap. 

On tlio upper limit. Powder II dovehips less presstu 
than 1 with a rapid cap, and would thus appear to possei 
greater latitude of action. 

Oonnoting Tables HI. and IV. it would appear that toti 
heat units in the ignitor influence velocity, but thuit ten 
peratiire is an important factor in determining time i 
Ignition provided a anfficieiil quantity of heat is all 
present. 

^ With Cap A* and Powder II the effect of rapidity ( 
ejection of the igniter, though at a low temperature, i 
marked in its power to produno short time of i^iition be 
with enhanceil pressure and no gain iu velooity. 

Caps A. B ond C moy bo regarded as satinoototy pre 
ductiona, yet they are of entirely different types, and 
larger quantity of material is used in B to olitain tb 
necessary heat and gas production. It ■will bo nota 
that B eontaiiis a mixture yielding a higher proportioi 
of solids than A, develops a lower temperature, and i 
more mogreasive in its action as evidenced by the eneig; 
teat. The reaction of B does not reach complete com 
biistion, the oxygen present lioing inauflloiont to oxidia 
all the carbon of the fulminate to CO, or to attack all tit 
sulpliide of antimony, tlio nnoxidisod residue of whiol 
can bo found in the products of eombustion. 

Cap A is ail excellent and typical example of a mixtun 
calculatoil for reactions involving per-oxiclation, it is mow 

f ;naeous in its products, produces a higher energy and i 
lighor temperature than B, a smaller charge is therefon 
required, laz., 0'027 grm., including the tinfoil, as com 
pared with 0-0481 grm. in B. 

Whether the presence of free oxygen in the gaseous pro 
ducts has any influence upon ignition is at present an opei 
question, though on theoretical grounds the applioatioi 
to nil explosive of an oxidising flame instead of n reduoini 
one would appear to involve a greater certainty ant 
regularity of ignition, but, as stated above, data art 
wanting on thit point. Apart from this, experienoe o) 
tlio varying conditions of sjwrting ammunition employ- 
ment has snown that the chances of regularity are bettei 
with a composition calculated for complete combustion. 

C!ap C is particularly interesting os involving peroxi¬ 
dation and largo percentage of solids, also as consti¬ 
tuting a departure from ordinary practice in that it con¬ 
tains neither mercury fulminate nor antimony sulphide, 
but oonsists of a mixture of potassium cblorate and 
sulphoeyanide of lead, though not in the most advan¬ 
tageous proportion, there being present a large exeess of 
ohTorate, which produces free oxygen but to an unnecessary 
extent, unless the cap were coated (os it is not) witn 
tinfoil to react with the free oxygen and so increase not 
only temperature but also percentage of solid prodnets. 
The advantages of a mixture which only contains two 
constituents make this type worthy of further study. 

The inferences from A, B and C are that total heat may 
vary from 10 to 17 grm. oalories, total gas not exceeding 
6 e.o. including meroury -vapour! ra^dity di&tenoea 
ehown by energy test, if of a fairiy large order, do 
uudoubteidly ehow up in ehamber pretsuieet httt yriib 
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aemi'Colloidal powders gas volume of igniter is an 
important factor in pressure production. The com- 
i^rison of A with A* and A* in Tables lU. and IV„ 
Ulustrato this point. 

For j)owders of the semi-colloidal type, as at present 
standardised, the upper limit of temperature of igniter, 
oalculated by Lo Onatelier and Mallard’s formula, is 
placed at 3200® C., beyond which heat transfer becomes 
so rapid as to cause jar and shock and frequently “ balling ” 
of shot. 

Ci^ 1) is of a type now happily nearly obsolete, it contains 
powdered glass, variable quantities of sulphur and mercury 
fulminate, and the quantity of charge is insuificient to 
producer necessary total heat units, whilst on tlio other 
hand its rapidity of action and high percentage of gaseous 
products prevent an increased charge being used. 

Cap E is an empirical imitation of H, and is another 
example of a reaction only extondjjig to hypo-oxidatioii. 
It was supposed that with reduced oluugos oi powder and 
shot in a cartridge case reducofl in length advantage 
would be gained as compared with A. But in practice 
this is not realised, with I'owder I there is practically no 
difference, whilst with Powder II there is actually a loss 
of velocity prodwed by E as compared with A. Experience 
with reduc^ charges leads to the conclusion that Uie 
maximum ignitor is required to overcome the effect of 
reduced resistance and so amve at the j»roper chamber 
pressure associated with perfect combustion. 

Cap E was originally intended for mo with a com¬ 
pletely gelatinised explosive of small granulation, it having 
neen found that with ordinary caps of that period, bad 
hong ffres occurred, <jnd the exjjodient was adopted of 
making the flaHb-holo sufficiently largo to allow a few 
granules to pass through and remain in actual contact 
with the composition, and so give the explosive the 
advantage of the highest, temperature available from the 
igniter. But it has since been found in practice that an 
loiter of higher temperature of comliustion in a <']iainb<T 
with onliuary tlash-liolc which does not make special 
provision for the granules to sit in contact, uitli tlio com¬ 
position nriswers etpially well. The inference as to 
tho value of temperatur*', qua temperature in certain cases, 
especially with powders iii whicli golatinisation has liecn 
carried to a considortthle extent, is obvious. 


Cap J is a most excellent example of careless maim- i 
faoture, the clmrgc is deficient in quantity; tlie percentage • 
of fulminate of mercury varies tiom to 3(hr)3 per ' 
cent. ; tho antimony sul])1ijde from to iJhOd per cent. ; 
powdered glass from 8*09 to l«*ff2 per cent. ; potassium ' 
clilorale from 39*34 to 50-05 j^er cent. ; varnish from ; 
1-15 per cent, to 4*70. | 

One reniarkahle feature of this cap is that on voiy slight ; 
heating it pructicully loses its explosive qualities, though 
individual caps behave m this respctit. to a different : 
degree, and the explanation appears to he in the quontity ' 
and nature of the varnish material whicli, ou warming. ' 
soaks into the composition an<l isolate.H the components , 
from each other. Tlie hallislic results wore characterised 
by extreme irregulaiity. 

The effect of varnish is always a factor to ho recikoinMl 
with, and ns leading to divergence from calcnlatefl results. 
The influence of small proportions of c-ariKmaceous 
materials such as resin, paraffin, vaseline, in modifying the 
action of explosives, is well known and cap composition is 
not exempt from sm h influence. 

The material used to coat the composition, partly lo 
protect it against moisture, and partly to prevent m'niuo 
sensitiveness, and possibility of explosion en masAf if < apb 
are in transit or during handling, is of equal imnortauce 
with, and in some ways of greater importance than, the 
varnish. Various materials are in use for the purpose, 
tinfoil (frequently containing large percentages of lead) 
paper, ohlorated paper, varnished paper and recently 
powdered aluminium. Tho nature of the coating material 
18 set forth in Table IV., and it will be observfxl that A is 
bin.foiled, whilst A^. A^, A®, and A* are not. The ballistic ' 
results of Table III. and cap tests and oharHcteristics of i 
Table IV. show the ultimate effect of the foil, and amongst ' 
3ther data attention is called to the fact that A* com¬ 
pared with A contains a 25 per cent, increase of charge, i 
md then doee not produce such good ballistios as does , 


Cap A when its charge is inoroased 12 per cent, by aa 
addition of foil. 

In tho case of powdered aluminium being employed aa 
coating agent, the effect on the reaction is still greater^ 
for aluminium does not even demand free oxygen, but is 
able to exercise a preference over either carbon monoxidi^ 
or antimony sulphide, or both, replacing the moderate- 
calories of combustion yielded by these compounds, by ita 
own vei^ large heat pr<raurtion. 

Aluminium can react oven with antimony sulphide* 
the substitution involving a not gain of 92 kilo calories 
for tho molecular reaction— 

Alj-f Sb2S3—Sbg ■+■ Al2S}i. 

A similar reaction between aluminuim and antimony 
sesqihoxide produces 1(V2 kilo calories.. 

The difficulty of stating what reactions really do take 
place with energetic materials renders experimental 
knowlotlge of comparative temperatures absolutely 
essential. 

The molecular gram mo-calorics of tin burning in 
oxygen arc 141,300, those of aluminium being 393,000, but 
this means that the stannic oxide formed carries 941 grm. 
calories per grin, and the alumina, 3,853. Comparing 
firm.-calories per grm. with those given in 
Table IV. for the various compositions, it is at once 
evident that, starting with compositions ordinarily giving 
some 500 grm. calories per grm., tho addition ot 
materials which can add resjwetively 941 and 3853 must 
bo large in effect even when the addition is comparatively 
small in amount. 

Tho hearing on temperature is seen in Tabic IV., in the 
coinpanaoii ol A and A^, A®. A^. A*, but it may be here 
reraark(*d that the Idw sj>eciflc boats per umt weight 
of stannic oxide and alumnia, compared with those 
of cnrhoii dioxide and oxygen, are an additional influence 
upon Icmpcratiire inorcnumls. 

On the other hand, if. as in Cap B, there is no free 
present, the tinfoil coating is blown away and 
simply adds to the fouling. 

in sporting guns the proscncu of n tin-fouling is not a 
very serious matter; but in smalJ-lmrc rifles a fouling of 
this sort IS particularly objectionable, therefore, if caps 
intended for use in small-bore nlicK must be foile<l to 
comply with regulations of safety, their composition 
should always he such as will burn the tin to stannic oxide. 

Other innucnces, such as aggregation of the particles 
and the projjnr incorporation of tho mixtun\ must not bo 
disregarded. Cap deals with tins question in Table IV. 
In addition to these the thickness and elasticity of metal 
of cap shell, the area of nennission, the position and area 
of fl^li.holes, and the blow uw'd for peroussiou must be 
continually kept in mind. The practical conclusion to 
which a careful examination of the tables leads, is that 
whilst with carefully-manufactured explosives there is 
coiistdorabie lalfitude of action, yet it is in apparently 
small details that the conditions of biglie.st cxcellenco are 
to be found ; the extent of tho industry Involved (to say 
nothing of the public service) and the interest attaching 
to investigations of the sort render tho subject not 
unworthy of attention, this e.ommunication is, therefore, 
offcrorl as a record of progress «ml state of knowledge. 

Acknowledgment is gratefully made to the Superin¬ 
tendent ami officials of tho Boyal Laboratory, Woolwich, 
for the use of a pyrometer in the early stages of th© 
invostigations; to Messrs. F. W. .lono-s and M. Mclvile 
Smith, for a 8u[)ply of oarefnJly-preparod materials; and 
to Mr. H. Frodsham for valued help throughout. 


Table I. 

Mark Cordite. Rifle, 0-303. BuUet, 215 gre. 
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Table II. 

M.D. Cordite. Rifit, 0-303. BuUei, 216 gr$. 
I Ignition. 


Charge. 
31-80 gre, 
83*50 gn. 
85*80 gre. 
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Discussion. accuracy at 500 yards and longer ranges, and the regu¬ 

larity of velocity and accuracy at 100 ft, in no sense went 
Iieut.-Colonel Sir Hilaao Barlow said he was pleased together. That, again, was an extraordinary fact which 

to hear that cordite could be ignited with caiM that he could not explain, though ho had s^nt the last two 

apparently gave a large or small solid residue. Whether years in trying to do so. It was the result of firing 

the modiiiea cordite, when it came in for small arms, oetween 300 and 400 targets of 20 rounds each, one of the 

would do as well he could not say. Of course, a reduction biggo&t investigations on the subject ever made. Until 

from 67 per cent, of nitrojrlycerine to 30 per cent must the “ Palma Trophy ’* ammunition came in (and he must 

make a considerable diflOTenoe in the nature of the couple that with the King’s Norton Company) the *303 

explosive. Naturally, with a larger {Ktrliun of nitro- rifle was distanced by the Matmlloher and Mauser rifles, 

oeflulose it would be of a harder and more horny nature. The Manniicher and Manser did shoot sUghtly better at 

Turning to the question of ignition in the rifle, of which 000 yards, and markiMlly better at 1000 yarcts, but it is 

ho knew soinotlung, as he had recently carried out an equally the fact that they shot markedly worse from 

investigation for the Small Arms Committee in connection the point of view of regularity of velocity and patterns 

with what were called wide shots in the sighting of rifles, on a target at 100 ft. tlion* our own rifle did. The 

every individual Govi'rnment *303 rifle, before it went into probable explanation was that with the larger charges 

service, was shot to test its sighting by the in8|>cotion theKing'sXortonCompany put into the “Palma Trophy” 

branch, and each rifle hod to put cvi^ry one of a senes of ^ atuniunitiou, and, with tlio higher pressures resulting, 
five shots into a rectangleof about 1 in. hy l^iiis. atarange there was little doubt the bullet was hotter expand^, 

of 100 ft. For some extraordinary njason a bullet would and tlnis the increased accuracy resulted. Although this 

occasionally strike half on inch or more to one side ur seemed very simple now, it was a great move, aud had 

below. Assuming the velocities in a series of rounds brought tlie *303 nflo up in a wonderful way. 
varied by 100 f.s.—say, between 2100 ami 2000 f.s.— 

which, it might...be added, would mean exceedingly bad Mr. Walter F. Reid said caps hod many years ago 
regularity, as the extreme variation rarely exceeded been U'stod m a simple way by using black ^Kiwcier; but. 

60 f.s., while the moan variation was generally about in developing smokeless powder, they were confront^ 

fl f.s., and the s|X5oiflcation laid down that it should be with the curious fact that they did not got the same results 

less than 10. Anyone (!Ould calculate that a ditfcrcnco with similar charges of powders which were perfectly 

pf even 100 f.s. at a 100 ft. ought not to lyake a difference uniform in composition. Mr. Borland assisted him in 

in the point of impact, up or down, of more than one- somo of those resean^hes. Jt was true that at that time 

tenth of an inch; he thought it would be rather less, i their methods wore very primitive, and, as they were 
But they got these <*rrors of half an inch, and so on, and I perhaps the first carried out iu practice, they might be 

they hod largo and cx)HmHive trials, to try and ascertam ' of interest. Tlio cartridge case, with the caji in it, was 

the cause oi them. In that investigatjon one of tlio ! fixed in a tube winch was inserted into the gun or an 
first points to determine was the rogularltv of the ignition. : apparatus with a striker similar to a gim. A certain 
It was interesting to find from Mr. Borland’s statement j portion of the tube was cut open and wires crossed it; at 
that the question of cap composition made such extra- regular intervals on each wire a strand of guncotton was 

ordinarily little differenee in tlie velocity, as it bore out fixed. The numlxT of strands that were ignited by the 

Ms own results. Judging from the cx|Hrieiice with cordite flash was supposed to be a measure of the force of the 

in big guns, one could do not do botWr for the ])ur|M>se cap. (Ireat differences were found in the strength of the 

of an experiment, winch needed an ab.solutely unim- caps. A Belgian firm then introduced caps w’hich scourixl 

peaohable ammunition, than use a black powder jiriiiimg, complete ignition ; but soinetiiues it was too much for the 
of course quite irresinsctive of subsequently introducing ! gun, and there were many accidents. Tliere was one kind 
it 08 a service arrangement. Ho used 1 grain of black | of cap which burst a good many guns, which, of course, 

powder done up in a little muslin bag to make sure of the ' was attributed U» the i>owder, although their exiieri- 

ignition, and obtained some very good results, hut, lie | luents slioweil that the powder could not have biKUi 
regretted to say, nothing bettor than he had obtained with I properly ignited. He was glad to see that Mr. Borland 
tbe ordinary service cap. Of course the service com- ] had been carrying out sinth experiments in a somewhat 
position, as they probably knew, was potassium chlorate l different way. Whilst not criticising the metlnxl he had 
14 parts; antimony sulphide, 18; mercury fulminaw, : adopted of using the spectroscope, ho did not quite soo 
8; sulphur, I; meal powder 1 ; and ho thought it was the connection between the spectroscopic action and the 
the pre«mc.e of the meal powder winch heljxul to make it ' ignition of the I'xplosivc. Agam, there was a slight 
a good comjxiftition. The Ix'st series of velf>citios obtairiHl souixe of error iii the use of the glass tube, beconso 
with the service cap in 10 rounds, as compan d with those there was a very dense precipitate on that tube j the 

he obtained using black ixiwdcr ignition, viz., 2010, 2007, particles were projected against its side, and from the 

2009, 2002, 2012, *2008, 200H, 2(M>i), *2007, 2010 f.s.; mean commencement of the flash there must be a diminution 

observed veiocitv, 2009 ; greatest difference 9 f.s. ; mean in the light which was transmitted. That error would 

difference only IdlO f.s.; such results were satisfactory, depend to some extent on the oomposition of the caii 

but more oft«n a mean diflerence of six and a greatest whiolt was flashed. Personally, he preferred the method 

d^erence of about 40 resulted. The following figures i of photographing the flash oi the cap in the open air. 
given by 20 rounds w’er© obtained by using black }>owder With regard to the question of the regularity of ignition 

priming :—*2030, 2030, 2032, 2029, 20.'»4, *205*2, 2055, 2025, of cordite, ho thought that w'a^i due to a general iimicinle 

2025, 2023, 2023, 2047, 2024, 2024, 2023, *2039, 2040. ‘2030, which he found out many years ago by actual tests, and 

2020, 1W37. These values could be divided into some which still held good. That principle was that when a 

interesting groups, thus;-—the first four rounds showed compound substance of this kind was ignited, the 

a moan observed velocity of 2031, the greatest difference fiensitivene8.s of the substance waa regulated by the 

4, and the mean difference 1*5, which was extrcrnclv good, sensitivenoas of the most Hcnsilive ingredient in it. 

Then they suddenly rose from 2029 to 2054. wliich be did In cordite there were two explosives, nitro-cellulose 

not pretend to explain, thus: 2054, 2052, *2055, and a mean in the gelatinised form and nilro-glycerine. The latter 

difference of 1*1. Next a series of four ocimirod again, being highly sensitive, be thought tho sensitivencM 

2026, 2^6, 2023, 2023, with a mean diffiircnoe of I; to ignition w'os due to tho prosenoe and proportion 

then a rise up to a single round giving 2047, and then of nitro-glyoerine, and therefore with practically any cap 

another group of rounds much lower and so on. He a fairly good ignition could be obtained. That principle 

mentioned this because it was suggestive ; he could, was found out also in a practical way when he first placed 

however, offer no explanation. If other )XH)ple could bo gelatinised smokeiess powder on the market. For the 

more successful than he had been in ascertaining the E C powder somo sportsmen recommended puttinic a 

causes of these remarkable variations nobody would be pinch of black powder in tho cartridge case. 

more delighted than he himself, and he presumed tho Some points Air. Borland had not aliudod to exercised 
(lovemment would soon hear of it, and be glad to do so. an importwit effect on the ignition of the oharse from the 

Another curious feature in connection with this invosti- cap. There was « diagram on the wall showing an anvil 

gatioD^ which he was sure of, was that in small arms the with rather a sharp pomt. The striker of the gun did not 
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inyariftbly in praotioe, although theoretically it ought 
to do 10, strike upon that point The oharge in the cap 
might not therefore, be placed exactly Mtween the 
point of the anvil and the point of the striker, and 
•any deviation, however sma^ to the right or left, 
would alter the force of ignition, and consequently 
•of the explosionu Again, different compositions used 
differed in their cohesion, so that a regular or irregu¬ 
lar detonation depended on the amount of cohesion 
in,the cap. Another point was the metal of which 
the cap was composed. Ckipper was an extremely good con¬ 
ductor of heat, and if it wore used jpart of that heat, which 
should be produced quickly and in a concentrated form, 
was lost. A better result would be obtained when the 
•cover of the cap was made of a badly-conducting material. 
The same with the tinfoil cover; it was mfficult to 
imagine a worse substance; it acted as a sort of cushion 
for the percussive striker. The varnishing was a weak 
point, for, os Mr. Borland luul pointed out, according to 
the amount of varnish which penetrated the mass, ho was 
the initial explosion mofliiied. Another matter which 
should be moDtionod was the amount tliat passed through 
the liash-holo--tho channel through which the initial 
-explosion reached the bulk of the charge?. That ought 
to be, not a uniform flaHh-holo in all cases, but 
proportional, not only to the contents of the cap, but also 
to the explosive. In sporting ammunition esiiecialiy a 
source of many misH-fires was the loading or re-loading 
•of the cartridge, and in the way in which the operation j 
was carried out there was no certainty that the anvil was ; 
in exactly the same relative position in each cose. If a | 
moans could be deviwd for fixing the anvil and cap | 
together and placing them into the ohanibor, it wouhl bo j 
much preferable to the jwesont system. With militwy ^ 
•caps the danger was not so groat. They were now corning , 
to a totally different method of cap manufacture, namely, 
the wet process. Formerly, the composition was sjfte<l in 
in a dry state, now it was in a wet state, and tlio fulminate 
of mercury did not become dry until it was in the cap. 


Mr. W. Macnab said any information which could bo j 
given as to the nature of the ingredients used, oiflier in 
the caps or detonators and their behaviour, was of the 
greatest importance. 

Dr. O. SiLBURTiAD asked the author if he had done any 
work on Iho meosurenient of the p 5 rrometrio value of the 
products of combustion, based on the contraction they 
uiidorweut iu cooling from their maximum temperature. 
This Held of research seemed to be of osjHjcial intcTost 
in the light of Sir Andrew Noble’s recent exporiments on 
propellants, carried out on these lines. In these cx}>eri- 
ments it was shown that the pyrometric value of oorditc 
M.D. approached more ne,arly to 422^)'* C. than as 

calculated from the present accepted specific heats. 
Regarded from a similar standpoint, therefore, should not 
the figures given by the author read 5500, &c., more 
nearly than 3050, &c., iu degrees centigrade as based on 
the air thonnorncter ? The author’s figures would, 
however, still be strictly comparative, and as such of great 
interest and value. In reference to the method of 
•OBtimatlng mercury some work, recently published by the 
American Bureau of Technology, tended to show that 
even on firing a rilio, in the ordinary manner, sufticient 
mercury remained behind in the cartridge case to cause 
serious deterioration of the metal when the caps used 
oontained fulminate. In the light of this, did it not seem 
possible that greater i>rocautioDS wore necessary m 
ooTTving out the estimation ? 

Hi would also fike to refer to iho work of Mettogang 
And Biohel on the determination of the absolute velocity 
of detonation, reported at the Fifth Congress of Apt>U^ 
Chemistry in Berlin. The method used by tbe^ invosti- 

aators depended upon the consecutive intcrrupUou of two 

^ros carrying a divided onrreut running through the two 
Ta^loSg cartridge, and subsequently through the 
secondary coU of an induction coil, the eparUs 
on the rupture of the wire being 
drum. In the case of golatme 

recorded approached 4* ^lee ^ \nfSLtiM 

this connection he would point out 

information might result from a comparison of the author s 


figures on the time of ignition required by any specific 
cap composition with its absc^ute velodty of detonation. 

Afr. B. J. Fbzswjbu* said be was perfaotTy sarisfied, after 
seeing Hie experiments, that the speotiosoopio method 
was really a vwd one for estimating temperatures. 

Numbers were given on the table showing the cubic 
oentimetros of gas per cap, but it would be interesHng to 
know whether the volume was calculated at (f and 
7fi0 miu., or by tho Chatelier formula, or at the 
temperature as observed by the radiation intensity of the 
lamp. If they wore calculated at either of the latter 
temperatures they must be from five to ten times the 
volume shown on the table; and it was possible that 
some relation would be established with the numbers 
given as tho energy test in lbs. One other point to which 
the author had alluded was the question of the area of 
prcuHsion. Ho investigated this some time ajgOt being 
to it by some experiments as to the cause ot^the local 
explosion of liquid iums under percussion, and he bf^pui 
to consider the question whether the effect on the 
cartridge might be accouniod for by the position of the 
anvil: bocAuse, if tho striker was not absolutely central, 
as Mr. Hold bad pointed out, very different results would 
follow when the striker kit the cap. In tho cose of the 
ogival-hcaded anvil a blow striking at* an angle might 
occur which would cover a considerable area on the side 
of tho anvil, or a blow might fall exactly on the edge ; 
whether one or the other occurred depended entirely on 
the position tho anvil occupied, which, of course, was 
not detcriuinabte when tho cartridge was placed in the 
gun. in his cx}x?rirnents ho reverse<l things. He took 
a large anvil and inverted the cap, using the striker on the 
inside thereof. Ho then poceoded to reduce tho striker 
in size, and kept on filing it down until it became a point. 
He thus succeeded at last in bringing about a state of 
affairs in which tho striker could driven through the 
cap without causing an explosion. Before reaching that 
there was a stage at which, when the striker was ^ven 
in, a slight sputl.cring took place at tho pint, wliioh did 
not extend to tho rest of tho oomposition, and before 
that there was another stage at which the striker started 
a sliglit combustion at the point of impact which slightly 
extended and then caused the contents of the cap to be 
projected in a mass upwards. He concluded from these 
experiments that great importance was to be attached 
to the area of [leroiissiou, to which is due the amount of 
initial explosion in the nap. 

Mr. Thornks said the point mentioned by Mr. Rmd, as 
to the question of miss-hres and hang-fires, had reoeiv^ a 
good deal of attention from tho (^un Makers’ Assooiation. 
Attempts were being made to standardise tho relation 
between the gun chamber, tho cartridge case, the anvil 
and tho striker. 

Mr. H. Mclvills Smitti said that with Mark 1 cordite 
it did not matter whether the hammer struck the middle 
of tho anvil or its side; the results were practically the 
same, as the cap was driven down on the anvil. Again, 
with regard to the shape of the striker—with fuses and 
small munitions tho strikers were made as pointed as 
possible ami finished on an oil stone so as to make sure 
of absolutely good ignition; this went to prove that shape 
of anvil differed greatly under various oircumstanoes. 
The sporting cartridges certainly seemed to show that with 
such a large number of different powders it was almost 
impossible to make a universal cap. This was a matter 
of some moment as the Gun Makers' Association, were 
proposing a standard. He feared there was trouble ahead 
for anyone who standardised. 

Dr. H. W. BuowJvsnoN asked if Mr. Borland had made 
any analytical examination of the solid products of 
combustion. He had been surprised to find compositions 
containing more chlorate than was required for the 
complete combustion of the fulminate and stiboitOi 
according to generally-accepted equations, yield a oertato 
amount of sulphide in the solid products of oombastton. 
The question was, how had the oxygen of the chkirato 
I divided itself up amongst the various products of com¬ 
bustion, and if, as certainly was the case, some sulphide 
I escape oxidation, it seemed to him very j^bable that 
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Discussion. accuracy at 500 yards and longer ranges, and the regu¬ 

larity of velocity and accuracy at 100 ft, in no sense went 
Iieut.-Colonel Sir Hilaao Barlow said he was pleased together. That, again, was an extraordinary fact which 

to hear that cordite could be ignited with caiM that he could not explain, though ho had s^nt the last two 

apparently gave a large or small solid residue. Whether years in trying to do so. It was the result of firing 

the modiiiea cordite, when it came in for small arms, oetween 300 and 400 targets of 20 rounds each, one of the 

would do as well he could not say. Of course, a reduction biggo&t investigations on the subject ever made. Until 

from 67 per cent, of nitrojrlycerine to 30 per cent must the “ Palma Trophy ’* ammunition came in (and he must 

make a considerable diflOTenoe in the nature of the couple that with the King’s Norton Company) the *303 

explosive. Naturally, with a larger {Ktrliun of nitro- rifle was distanced by the Matmlloher and Mauser rifles, 

oeflulose it would be of a harder and more horny nature. The Manniicher and Manser did shoot sUghtly better at 

Turning to the question of ignition in the rifle, of which 000 yards, and markiMlly better at 1000 yarcts, but it is 

ho knew soinotlung, as he had recently carried out an equally the fact that they shot markedly worse from 

investigation for the Small Arms Committee in connection the point of view of regularity of velocity and patterns 

with what were called wide shots in the sighting of rifles, on a target at 100 ft. tlion* our own rifle did. The 

every individual Govi'rnment *303 rifle, before it went into probable explanation was that with the larger charges 

service, was shot to test its sighting by the in8|>cotion theKing'sXortonCompany put into the “Palma Trophy” 

branch, and each rifle hod to put cvi^ry one of a senes of ^ atuniunitiou, and, with tlio higher pressures resulting, 
five shots into a rectangleof about 1 in. hy l^iiis. atarange there was little doubt the bullet was hotter expand^, 

of 100 ft. For some extraordinary njason a bullet would and tlnis the increased accuracy resulted. Although this 

occasionally strike half on inch or more to one side ur seemed very simple now, it was a great move, aud had 

below. Assuming the velocities in a series of rounds brought tlie *303 nflo up in a wonderful way. 
varied by 100 f.s.—say, between 2100 ami 2000 f.s.— 

which, it might...be added, would mean exceedingly bad Mr. Walter F. Reid said caps hod many years ago 
regularity, as the extreme variation rarely exceeded been U'stod m a simple way by using black ^Kiwcier; but. 

60 f.s., while the moan variation was generally about in developing smokeless powder, they were confront^ 

fl f.s., and the s|X5oiflcation laid down that it should be with the curious fact that they did not got the same results 

less than 10. Anyone (!Ould calculate that a ditfcrcnco with similar charges of powders which were perfectly 

pf even 100 f.s. at a 100 ft. ought not to lyake a difference uniform in composition. Mr. Borland assisted him in 

in the point of impact, up or down, of more than one- somo of those resean^hes. Jt was true that at that time 

tenth of an inch; he thought it would be rather less, i their methods wore very primitive, and, as they were 
But they got these <*rrors of half an inch, and so on, and I perhaps the first carried out iu practice, they might be 

they hod largo and cx)HmHive trials, to try and ascertam ' of interest. Tlio cartridge case, with the caji in it, was 

the cause oi them. In that investigatjon one of tlio ! fixed in a tube winch was inserted into the gun or an 
first points to determine was the rogularltv of the ignition. : apparatus with a striker similar to a gim. A certain 
It was interesting to find from Mr. Borland’s statement j portion of the tube was cut open and wires crossed it; at 
that the question of cap composition made such extra- regular intervals on each wire a strand of guncotton was 

ordinarily little differenee in tlie velocity, as it bore out fixed. The numlxT of strands that were ignited by the 

Ms own results. Judging from the cx|Hrieiice with cordite flash was supposed to be a measure of the force of the 

in big guns, one could do not do botWr for the ])ur|M>se cap. (Ireat differences were found in the strength of the 

of an experiment, winch needed an ab.solutely unim- caps. A Belgian firm then introduced caps w’hich scourixl 

peaohable ammunition, than use a black powder jiriiiimg, complete ignition ; but soinetiiues it was too much for the 
of course quite irresinsctive of subsequently introducing ! gun, and there were many accidents. Tliere was one kind 
it 08 a service arrangement. Ho used 1 grain of black | of cap which burst a good many guns, which, of course, 

powder done up in a little muslin bag to make sure of the ' was attributed U» the i>owder, although their exiieri- 

ignition, and obtained some very good results, hut, lie | luents slioweil that the powder could not have biKUi 
regretted to say, nothing bettor than he had obtained with I properly ignited. He was glad to see that Mr. Borland 
tbe ordinary service cap. Of course the service com- ] had been carrying out sinth experiments in a somewhat 
position, as they probably knew, was potassium chlorate l different way. Whilst not criticising the metlnxl he had 
14 parts; antimony sulphide, 18; mercury fulminaw, : adopted of using the spectroscope, ho did not quite soo 
8; sulphur, I; meal powder 1 ; and ho thought it was the connection between the spectroscopic action and the 
the pre«mc.e of the meal powder winch heljxul to make it ' ignition of the I'xplosivc. Agam, there was a slight 
a good comjxiftition. The Ix'st series of velf>citios obtairiHl souixe of error iii the use of the glass tube, beconso 
with the service cap in 10 rounds, as compan d with those there was a very dense precipitate on that tube j the 

he obtained using black ixiwdcr ignition, viz., 2010, 2007, particles were projected against its side, and from the 

2009, 2002, 2012, *2008, 200H, 2(M>i), *2007, 2010 f.s.; mean commencement of the flash there must be a diminution 

observed veiocitv, 2009 ; greatest difference 9 f.s. ; mean in the light which was transmitted. That error would 

difference only IdlO f.s.; such results were satisfactory, depend to some extent on the oomposition of the caii 

but more oft«n a mean diflerence of six and a greatest whiolt was flashed. Personally, he preferred the method 

d^erence of about 40 resulted. The following figures i of photographing the flash oi the cap in the open air. 
given by 20 rounds w’er© obtained by using black }>owder With regard to the question of the regularity of ignition 

priming :—*2030, 2030, 2032, 2029, 20.'»4, *205*2, 2055, 2025, of cordite, ho thought that w'a^i due to a general iimicinle 

2025, 2023, 2023, 2047, 2024, 2024, 2023, *2039, 2040. ‘2030, which he found out many years ago by actual tests, and 

2020, 1W37. These values could be divided into some which still held good. That principle was that when a 

interesting groups, thus;-—the first four rounds showed compound substance of this kind was ignited, the 

a moan observed velocity of 2031, the greatest difference fiensitivene8.s of the substance waa regulated by the 

4, and the mean difference 1*5, which was extrcrnclv good, sensitivenoas of the most Hcnsilive ingredient in it. 

Then they suddenly rose from 2029 to 2054. wliich be did In cordite there were two explosives, nitro-cellulose 

not pretend to explain, thus: 2054, 2052, *2055, and a mean in the gelatinised form and nilro-glycerine. The latter 

difference of 1*1. Next a series of four ocimirod again, being highly sensitive, be thought tho sensitivencM 

2026, 2^6, 2023, 2023, with a mean diffiircnoe of I; to ignition w'os due to tho prosenoe and proportion 

then a rise up to a single round giving 2047, and then of nitro-glyoerine, and therefore with practically any cap 

another group of rounds much lower and so on. He a fairly good ignition could be obtained. That principle 

mentioned this because it was suggestive ; he could, was found out also in a practical way when he first placed 

however, offer no explanation. If other )XH)ple could bo gelatinised smokeiess powder on the market. For the 

more successful than he had been in ascertaining the E C powder somo sportsmen recommended puttinic a 

causes of these remarkable variations nobody would be pinch of black powder in tho cartridge case. 

more delighted than he himself, and he presumed tho Some points Air. Borland had not aliudod to exercised 
(lovemment would soon hear of it, and be glad to do so. an importwit effect on the ignition of the oharse from the 

Another curious feature in connection with this invosti- cap. There was « diagram on the wall showing an anvil 

gatioD^ which he was sure of, was that in small arms the with rather a sharp pomt. The striker of the gun did not 




VtMh SI. 1M)S.J 


PROCTER k BENNETT—GAUIC, PROTOCATECHUIC * DIGALUC AC3IDS. 251 


means unnsu^ to find 16 per cent, rariation, whilst a 
examined showed that the olimgee varied 
from 0-()3/0 grm. to 0-0606 grm., i.t., 30 per cent, on the 
mean weight. 

As regards analysis of products this would bo interesting 
If it could be asoertamed that no secondary reactions took 
place as ooohng progressed; but the igniter does its work 
at a high tomporaturc and in the hot atmosphere pro¬ 
duced in the cartridge when the first particle of iciuter 
•emitted meets the explosive. But, uufortnuatoly for 
value of analysis of poductSa iliis condition does not 
■exist when the cap is hrod in a cold closed vessel. 

Mr. Guttmann’s observations as to the effect of admix- 
ture of the cap ingi^edients was borne out by the author’s 
'experience witli A*, referred to in the pap«'r. Tht» exact ^ 
percentage of moisture also exercirnd u coritroihnK j 
mfluenoe urn^ii rapidity, os Ihtj author hod ircquently ' 
found after drying samples of unfoiiod and unvanushed I 
•caps to constant weight, and subjecting them U) the 
•cruaher test after progressively in<T(iasing iieriods of • 
exposure to the air. 

He had carried out various mothcKls for time com- j 
parisons, but at present is inclined to attach most ; 
importance to the crusher readings, taken in (;oujunctioii ' 
with knowledge of total heat and gas production as a i 
^do to rapidity of emission of tlie igniter, and of the ' 
instances reterred to hy Mr. Gutt mann, cousulers F to be ' 
more violent m its action tlian M. 

Mr. Axel Cakskn wrote as follows;—“I am able to | 
aupplement Dr. SilUirrad’s remarks by explaining that the j 
rate of detonation of a large number ol explosives was ‘ 
determined at the Sclilcbusch Carhonitci Works by means i 
of Mettagang’s Recorder, an olcctro-clironograph 
described in Hichel'w * New Motlimls of 'J'oating Explo- 
sives’ (Chas. (Irilfin and Co., Ltd., London', 1005). ; 
During these tests it was found that, apart from the ! 
chemical composition and physical character of the ' 
variou.s exploHives, the velocity of detonation dei»ondcd 
to a cortain extent upon the diameter of the cartridges, ■ 
i.e.f that up to a certain point the former incrcosiMi with 
the latter. Reyond such maximum, which, however, 
varied for different explosives, the rate of detonation 
remained constant. A standard diameter of 30 mm. 
<about 1| in.) was ultimately fixed upon. 

“ In testing fiilminaU; of mercury some considerable 
difficulty was mot with on account of the danger of 
handling this compound; indeed, it sc^omed out of the 
question to work with quantities involved by the diameter 
^opted for blasting explosives. A diameter of 0*45 mm. 

'(J in.) was then used, which gave a velocity of 3920 in. per 
second, and it was concluded that, with diameters 
approaching that adopted for other brisant explosives, 
the rate of detonation of fulminate of mercury would i 
certainly tar exceed that measured for any of the latter, 
viz., some HOOO ni. per second. 

“ In ooimoclion with Mr. Borland’s * energy ’ values, ' 
1 should hko to mention that Bichel applies the rate of ! 
•detonation to the calculation of the t*i6-vtva or (Xircussion 
force of cx))losivoH. Assuming tliat tor all practical 
purposes the observtKl rate of detonation equals the 
velocity of the molecular projection, he adopts the fonmila 
wv* 

2 

in which explosive, v=5rate of detona- 

981 

tion. I'his method might possibly commend itself to Mr. 
Borland as a means of checldug lus results. 

“ We are all familiar with the various factors which i 
require consideration in standardising smokoloss spirting ; 
powders to cartridge oases of different make, but for the 
most part these are merely questions of workmanship. * 
The keynote is in the cap, and exact knowledge of its i 
composition and characteristics derived from tests such | 
08 Buggoatod by Mr. Borland present/s a valuable guide j 
to manufacturers. Not long ago I had to oxamme a ! 
certain new type of nitroceflulose powder, end I found 1 
that when loaded in foreign oases (which were recom- ; 
mend^i this powder gave fairly good results. As soon i 
•8 BngUsh oases were substitutM^ however, there was a ! 


marked change; for, whilst still giving ‘ pleasant 
shooring* and good patterns, the powder lost con¬ 
siderably in velocity (except up the barrel, where an 
increase took place), and the pressure went up to a pro¬ 
hibitive figure. This could not, evidently, be tracea to 
position of anvil and tiring holes, strike of hammer or 
case-material, but was due to a change in the cap 
comtiosition. 

Kven in the case of detonators, which usually contain 
85 )>er cent, of fulminate, quality and uniformity play an 
important part in developing the full potential of mining 
explosives—a fact which, although recognised, is too often 
forgotten in passing judgment on their efficiency.” 


Yorkshire Section. 


Meeting held at Le.edn, on Monday^ February 2(k/i, 1900. 


MK. THOlll' wniTAKEIl IN THE OHAlR. 

AN INVKSTIGATION UF THE BARIUM AND 
CALCIUM SAWI'S OF GALUO, DROTOOATECHUIC 
AND DIGALLIC ACTDK. 

BY II. 71. rnocTBa and h. o. bkxnett 

(Contribution from the Leatlier luduRtrics Laboratories, 
University of Leeds). 

The following cxporimenls were suggested by a paper 
on a “ New Method for the AtiHlywsoflWnin and Tanning 
Materials,” by T^irkcr and I’avne (this J,, 1904. pagefi48). 
Since its publication this inetluKl has lieen subieoted to 
various criticisms, but it is noteworthy that, the disLMiHsioii 
has chiefly heeii in conncidion with the relative merits of 
colliri and hide-powder, whilst the figure called the Total 
Absorptive Value” has eBca|jed attack, and, in view of 
the fact that it is based upon tiio formation of a definite 
metallic (^otnpoiind, has even been hailed as a step in the 
right ilirectiou. It seomod, however, tli.^t the evidence 
given in support of the leliability ami sigiuficanco of these 
resiiltK was inconclusive, and it was considered desirable, 
therefore, to make some experiments witii a view to 
aacci't.aiiung wliether the figiufs obtained in this way 
were at all eonsistont and reliable, and if any tbeorotioal 
significance eould be attai'lied to tliem. To do this it is 
evidently necessaiy to experiment at first with bodies of 
known constitution, and which could lie obtained in a 
Bufficieiilly pure condition, before applying the method 
to tannins and tanning materiais of wnicb the constitution 
is unknown. I’arker and Payne had, to a certain extent, 
attempted this with gallic and digallie and ellagic acids, 
but some prel.ininoiy experiments showed that tbeir 
figures required confirmation. Recrystallised gallic acid 
was therefore chosen for tliese experiments, luong with 
protoeateehnio acid, and also digallie acid as the only 
tannin about which anything flefinite is known. 

Now it is well known that in alkaline solution Ivoth 
tannic and galhe acids are extremely oxidisable, and, 
although the products of oxidation aiv not well investi¬ 
gated, it Boemod probable that they were of an 
character, such as to affect the apparent amount of alkali 
used for neutralisation, and experiment proved this to be 
the case. Keeping this in mind, the exposure to air 
involved in orclinary filtration, as used by Parker and 
Payne, was obviously a probable source of error, and hance 
efforts were made to eliminate it. This was done in 
various ways—by working in an atmosphere of oo^ ^aa 
or of petroieum-othor vapour, but preferably by misTng 
the somtions in the presence of the latter and filtering 
through a ” Berkefeld filter-candle ” directly into a self- 
filling burette, the top of which was connected with a 
dosed apparatus free from oxygen, arranged so that either a 
partial vacuum or a pressure could be produced iu the 
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3urotte, as desired. The lurraiigenient of the apparatus 
8 shown in the illastration. 


Experimv-nta with baryta. 


Baryta was in the Brat instanoo experimented with in 
^reference to lime, since it avoided possible complications 
ntroducod by the use of sugar in the lime solution, and in 
kbsenco of oxygen was equally easy to work with. 

1. Gallic acid .—The first experiments were done with a 
?iew to finding whether the precipitate with baryta was 
completely insoluble, and the gallic acid, therefore, 
emovod entirely from solution. The proportions of 
?arker and Payne were used, but the quantities halved. 
.«., 100 c.c. of N/50 gallic arid (3‘7fi grms. per litre) and 
16() c.c. of approximate N/5 baryta (made l>y standard* 
sing a cold saturated solution), the filtratn obtained 
hrough the Berkefehl candle being titrated against a 
neaBure<l quantity, gcuorally 10 c.c., of ]N‘/iO hydrochloric j 
icid. j 

The results oldained in this way were extremely incon- j 
listeut- and without obvious meaning. Moreover the i 
ime of standing before filtration made a considerable i 
Ijffcrence in the rcsultH. thus : - - | 


Hours standing. 
0 
3 
5 
24 


Neutralisation value.* 
24-7 
26-5 
2t>2 
32-() 


In all those experiments tlie filtrate, on exposure to air, i 
>xidised rajadly, and depositerl a precipitate, mostly dark 
i;reeij, but varying in <'olour, sliowing clearly that all tlie 
'ollic acid had not boon pn'cipitated, hut tliat the liarium 
•ompoiind was partly soluble even in excesH of baryta. 
S^ow cxperiinonts witli gallic, protocate<*luuc, salicylic and 
^onroic acids and some plienols, linve shown that theso 
todies become neutial to phenolphtluilein and other j 
ndicators sensitive to weak acids when aufiicieut alkali 
las been added to saturate the (rarhoxyl group; and no ‘ 
jreoipitato is formed till or near tlio point at which tliis 
latiiration jh reached, and it is obvious liierefore that the 
precipitate is of a basic character and alkaline to indi- , 
•ators. Tlio soluble part of the precipitute wouhl, there- 
ore, on titration with phennlphthaiein and N/10 hydro- ' 
•hloric acid act like frei^ alkah, uinl hence the ligures 
ibtained above are lowt*r than they would bo were the 
precipitate insolubK*. 

In tlie calculation of those results, it also became very 
jvidont tluit tlie large excess of alkali (considered essential j 
>y Parker aii<l Payne), being used for tho indirect deter- j 
uination of a coinparativeK small quantity ot galhe j 
icid, was u source of error and unrxiliabiHly, for small ; 
lifierenccs in tlio titration ohviouHly correspond to | 
•omparatively large variations in tin* actual neutralisHlion : 
r'aluo of the gallic acid. To get results, therefore, of any j 
'Cliabilitv ami significance, it was necessary not only t.o : 
ower tho excess of baryta used, hut also in some way to I 
■eiider the barium precipitaU' insoliible, and the filtrate 
moxidisabie. Both these object.s were accomplislicd by 
he addition of a suitahlo quantity of aleolio] (HO per cent.), \ 
vliich made tiie precipitate quite insoluble. The iie.xl | 
•xperiments weiv done with BM) c.<‘. of gallic acid sobition, ' 
ind BK> c.c. baryta and the solution made up to 25(1 c.c. i 
vith alcohol. The neutralisation valucH now ol)tHined , 
anged between 40 and 60, but were still rather variable. . 
rhis was reiuedietl to Bome extent by thorough mixing | 
tiid long standing, three siiiular ex|x*rimeuts sliowinu, | 
ifter 48 hours’ standing, tlio values 41*9, 41*3. 43*(i. It is I 
ibvions that the liigtiost figure theoretically poHSililc, , 
iKsuiuing that the carboxyl and all tlirce hydroxyls were I 
laturatcd, would be 40. I 

Sorao ©XTPoriments wore now made to illustrate any | 
iffec't which varying quantitJCB of alcoliul might have | 
m the noutraliBatiou value. The same quantities of j 
laryta and acid were used in each case, and the solution ; 


* No. of c.c. X/5 alkali ateorbed by lOO c.c. of N7&0 gallic 
dd. Kii«b lu c.c. of N /6 alkali u»od correspomU, thcrefure, to 
nc Vid^icy either carboxyl or hydroxyl of tlie gallic acid. ! 



made up to various volumes with alcohol. After standiug 
overnight, tho following figures were obtained : — 

Total volume. Neutralisation value. 


250 c.c. 

43-4 

275 c.i'. 

4«*2 

300 c.c. 

4H*0 


Hence, although the use of alcohol in moderate quantity 
18 au advantage in completing the precipitation, the use 
of larger quantities causee the neutralisation value to 
incrcaw considerably. With the smaller quantity of 
alcohol, the following results wcmv oblaiued:—* 


Total vdumCt 250 c.c.; 100 c.c. acid, and 100 c.c. 
baryta solution. 


Exporiniont. 

1 


NeutraliHaliou value. 

43- 0 

44- 0 


3 


43-6 


4 


43*4 


showing that all the four (OH) groups of gallic aoid, 
both carboxylic and phenolic, are saturated in this case 
with barium, and that tlie larger quantities of alcohol 
probably cause the precipitate to carry down with it, 
inochanioally, some more baryta. To eliminate this 
oo-precipitation, it was found neceasoiy to:—(1) Use a 
still smaller excess of baryta (160 c.c. acid to l(X) o.o. 
alkali); (2) carry out the precipitation at tho wator-bath 
temperature, which also gave a precipitate more 
coagulated, and therefore easier to filter; (3) add the 
baryta gradually to tho hot mixture of alcohol and aoid 
BO that the baryta is never in excess until tho precipitation 
is oon^lete, and then to heat the mixture on the water- 
bath for 20^-30 minutes. By these means the error 
attributed to oo-preolpitatioa was much reduced, and 
41*5 was obtained, oonf^mizur the fitmre 40 as reDreseutimr 
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^ true xieutraUaa.tioa>T»lue of 100 c.c. N/60 gallio acid. 

corre^Kmds to absorptioa by 1 gnn. of dry gallio 
acid of 126 c.o. N/6 ba]4ta. Parker and Payn© give 
1 grm. drygallicacid«177*76 c.c. N/6alkali (“Collegiom,” 
1904, p. 267). This Hgure wotild correspond to the 
neutralisation of 5*60 eq. of alkali, by 1 eq. of flallio acid— 
obviously an impossible rtault, and presumably a clerical 
error. 

2. Protomtcchuic acid .—Some experiments were now i 
made with N/50 protocatoohuic acid (3*08 grins, jwr ' 
litre) with a view to determining the solubility of its j 
barium prunipitate, and also in the hope of confirming : 
the above view of the constitution of these precipitates. 

It was found, however, that in aqueous solutions, no 
precipitate was produced, and that although alcohol did 
produce precipitation it by no moans completed it, and 
that larger quantities of alcohol resultod merely in the 
baryta being thrown out of solution. 

In a similar way, N/6 sugar-lime gave no precipitate i 
with protocatechuic acid, and the addition of alcohol, i 
even in small quantities, resulted in the precipitation of I 
lime. It is by no inoaus certain, though not improbable | 
that free protocatechuic acid exists in natural tanning i 
materials, Init in any case it is a derivative of all cateohm : 
tannins, and its behaviour may probably be taken as ! 
typical. ; 

3. Digallir acid .—These (•xj)eriments were made witli ' 

a commercial sample of pure gallotannic acid. The 
moistuTXi was estimated (12 [ler cent.) at J00° C., and a i 
N/50 solution made up, asKiiming the real to be digallic j 
acid (7*3)8 grniti. per litre). Jf no alcohol was useil, the ! 
neutraliHatioh values varied between 50 and 00, and ; 
increased with standing :— | 


•Stood. 

0 hours 
24 „ 

30 „ 


Js’cutralisation value. 
49*0 
64*3 
69*5 


As the tiltiate oxidised on exposure to air, it was con- 
cludcil tliat precniitation was not comjileto, and heiH«» ; 
alcohol wa'^ ngain used. It is. of course, possible that : 
this imjK.Tfect jjreoipitalion was due to tlie gallic acid ; 
which is present as a constant impurity. The iu‘u1ra- i 
lisation vqIuck now varied Uitwcen 00 and 70, and still | 
increaseil with the time of fllandiug. 

The effect of precipitating hot, and of heating was 
noticed, ami after trying various times and conditions 
it was found that the results couvergcsl to a consistent • 
uentralisation value of 70*0 after 1 1 hours heating on 
the wat©r-bath. As also oi>served with gallio acid, hot j 
precipitation and subsoquont heating was an advantage 
as regards rapid filtration. Concordant results were not 
obtained under any other conditions. 

It wiVH noted that, if the filtration be carried out imnie- l 
dialoly alter precipitation, tlio resuita approximate to , 
60, which would coiTespond to the saturation of all tlio 
six hydroxyl groups of iligallic acid; but that if the 
mixture be ollowed to ataiul or is heated, the value 
increases. 'J'his is best explained on the asaumplion that 
the digallic acid is hydrolysed by the action of the baryta, i 
and that 2 iiiols. of* gallic acid being produced, the true 
neutrahsation-value approximates now to 80, the lower 
number actually found being duo to the non-tannin 
impurities present in the sample; since any gallio acid > 
present would bi ostiiuated along with that produced by , 
hydrolysis and would not cause very aerious error. 


PxperimerUs with xV/5 sugar-limc. 

1. Gallic acid.—Some preliminary experiments with 
varying excess fully bore out the remarks made in case of 
baryta as to the unreliability of using laigi' oxccssee. both 
on account of oo-procipitation and from tfie magnitude of 
the error which is involved in small differences in tiUation. 

When no alcohol was used, the filtrate was easily 
oxidiaaWe on exposure to air, though perhaps to a less 
extent than in the case of baryta, and hence the addition 
of alcohol was again tried. The error due to oo-prtv 
cipitation was, however, much more considerable m this 
than with baryta, and waa perwptibla even wh™ «><’ 
alcohol waa diminithed to oomphradvcly amaU quantities, 


the neutralisation values deoreaoing with the decrease 
of alcohol from 60 towards 40. 

The actual results are as follows- 
Precipitation hot, and mixture heated half an hour, 
160 0 . 0 . of gallic acid solution and 100 c.o, of sugar'Ume 
(N/5). 

Added alcohol. Neutralisation value. 


60 c.c® 49*2 

40 c.c. 47*9 

30 c.c. 46*7 

20 c.c. 46*6 

10 c.c. 44*1 

5 C.C. 13*6 

(Precipitation cold and mixture not lioated.) 
(Filtered at once.) 60 c.c. 47*0 

(After standing two 
or three days with 

oocasiotinl sfiaking.) 60 c.c. 49*3 

50 c.c. water and no alcohol 42*0 


The results confirmed the view that the real neutralisa¬ 
tion value is 40, corresponding to the saturation of all 
hydroxy! groups; but we have not yet succeeded in the 
case of sugar-liino of oliniinating at the same time both the 
errors of co-precipitation and of solubility. 

Some cxiieriinents were made using cnno-sugar syrup 
in place oi alcohol, in tlie hope of rendering the pre¬ 
cipitate insoluble by virtue of its alcoholic structure, and 
at the same tiriio abolishing co-precipitation, but the 
result showed tlW sugar to have a very Mouliar effect ou 
the lime precipitation, changing it-s colour, bringiim a 
great deal of it into solution, making the filtrate (frep 
yellow ami murli more easily oxidisahle, and rendering 
the end-point of the titration indefinite. The wults 
showed also a considerable inciX'ase in the neutralisation 
value, which rose to 49*2. AVhat this means is difficult to 
see. but the sugar cvidentlv introduces another unknown 
chemical changt', and still further compUcation in thw 
luetluwl, and is therefore best avoided altopfctber. Exwri- 
nients with sugnr-haryta fully bore out the above 
observations, quite similar effects being observed. 

2. Prolocatcxhuic acid was not experimented with 
quantitatively with sugar-limo for similar reasons to 
thoiw^ which prevented its titration with baryta (v.s.). 

3. Digallic arid.- It was thought desirable to confirm 
the view as to the hydrolysis of digallic acid by alkalia 
by mHlviiig a few experiments with sumir-lime in addition 
to those with baryta. No alcohol was used. The 
results show iicutralisatTon values of about 60 when the 
mixture is filtered and titrated at once, and that this 
increasPH with lime and witli heating until the figure 
reaches 74*8, which is obtained alter two hours' heating 
on the wnter-bath. Tins fully bears out the theory that 
the digallic acid is, as one would expect, hydrol 3 r»eci by 
the lime to 2 mols. of gallic acid, and the near agreement 
between tlie figures oi)tained when the reaction is com¬ 
plete for both baryta and lime, is an interesting con¬ 
firmation of tlie idea that the discrepancy from tho 
theoretical 80 is due to the impurity of the sample. 

Further exjH-rimerUs. 

Some cxperimcntH liave also been made with the tannin 
of quobraclio. An aqueous solution of the jmrtlally- 
purified tannin was made, and by repeated filtration 
through the candle was itumIo clear. 

1. 50 c.c. contained 0*2124 grm. soluble matter. 160 c.c. 
when mixed with 1(K) e.e. N/f» sugar-lime gave a red<%h- 
hrowu precipitate, which was filtered at once with the 
usual aiJpanitns. Tlie filtrate was deep yellow*, and 
easily oxidisablc, with precipitation. The result showed 
that* 100 c.c. of the solution absorbed 21*85 o.c. of N/5 
alkali (f.c., 1 grm. <lry substance—51*4.3 c.c. sugar-lime). 

2. The same quantities of tannin and baryta solution 
were now mixed, and, os it was noticed that the filtrate 
was as yellow as before, the solution was mode up tn 
300 c.c. with alcohol, and filtered. The filtrate was now 
decidedly loss yellow, but the colour and oxidisabflily 
were still present. Tlie result showed 100 c.c. tannin 
solution«23*21 c.o. N/5 baryta,I grm. dry substance 

54*21 c.c. N/5 baryta. 

3. A further experiment, in triiich the sugar-lime 
(100 c.c.) was added to the hot tannin solution (150 c,c.) and 
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the mixture heated 1| lioum, showed a oonaidorable increase 
" in its absorptive value, 100 c.c. cs^.l )7 c.o. N/6 sugar* 
lire© (%.€., 1 grm. tannin=87*03 c.c. lime). In this case 
the filtrate was even more yellow than in experiment 1. 

These experiments show/wo think, that the compounds 
of quebracho tannin with both lime and baryta are 
soluble in water, but they are less soluble in water w'ith 
alcohol a<l(lo(l. As this can only he done in case of bar 5 rta, 
it is possible that a series of cxperimontB might dotorinino 
that particular quantity of alcohol which would make the 
quebracho-tannin compound with baryta quite insoluble, 
but it is <-lcar that this quantity must bo a greater pro¬ 
portion tlian any hitherto used, atid wliich would probably 
cause serious co-procipitation. This it is impossible to 
©xamino, but it' is conceivable that in presence of quo- 
brotjho-tannin only the error might bo a constant one. 
If the quantity of alcohol is miKih increased, baryta is 
itself thrown out of solution, 'rhis is only an illustration 
of what must happen w'itli tlie re.^t, of the tannins, the 
amount of alcohol necoHs^ry for <-oniplete pi'ecipitation 
will differ in eacli case; ami when determined for every 
tannin, other errors would have to be made constant by 
exactitude of manipulation, &c. The last experiment, 
recorded above,*alBo points very strongly to tlm hydrolysis 
or decoiiipo.sition of tlm tannin by the alkali, and this 
opens up the same qiioHtions of solubility, &e., wliich were 
disoussoc! in coimection with digallic acid. 

The autliom conclude from the above experimental 
•work that the Parker-Payne method in^ts original form 
ie altogether unreliable and useless. Apart from the 
unsatisfactory experimental methods, and the obvious 
liability to error involved in the indirect dolerramation 
of a small quantity by the use of a largo excess of another 
reagent, it is evident that in these ex^xiriments we are 
dealing with preeiiutates which are not definite metallic 
compounds ot gallic and clignlU<- acids, &c., hut of 
indefinite constitution and wbi<li vary in composition 
with all variations m inetluxls of workinu, concentration, 
temperature, method and order of admixture, A'c. More¬ 
over, the method is liable to break down at any time upon 
the question of the aoluiiility of tbe precipitate, since its 
whole theory assumes the iiiHolubility of the <onipouml 
formed with lime or l>aiyta, and tins is found to vary with 
the different tannic acids, and in fact it is known that 
gambier ami some oilier iHiining materials do not give a 
precipitate at all witli lime or baryta. 

This objection to the mcthoil miglit be ovcrrulod if we 
could acce])t the nssiiniption of Parker and Pajme tliat 

the majority of tanning materials depend ujion the 
anhyilroiiH digallic aciil content for their activity as 
tanning agents.” It this were true, and wc were'esti- 
•raatmg the same thing every time, wc might hope for a 
general metho<l on these lines. I’nfortiinately, it is well 
recognised by all organic cheiiiistH that tlio tannins form a 
•class of very varieil constitution, and all the variations 
wliich PaikcT and I'aync uHcribc to tlie mysteriouH entity 
” colour-w'cight ” are equally well exjilaiiied by tlie inucli 
more natural view that the tnnnins vary in molecular 
weight, nnri, eonscvpicntly, ni tiicir jierccntage-absorption 
by gelatinous fibres. 

Again, flic observwl hydrolysis of <lljial]ic acid in the 
presence of alkalis is fnrtlicr evidence for the unreliability 
of the method. W’hat occurs with digallic a<-id is only 
typical of what will happen, m all jirobability, with most 
•other tannins, so that we nave to face llic question not only 
of the solubility of precipitates of the tannins with baryta 
ai4 lime, but also that of the products of hydrolysis. 
These are not at all well investigated, and it is quite a 
possibility, for example, that some tannin would give 
protocatechuic acid as one of its ])roducla of hydrolysis 
which, aa shown above, cannot l»e estimated by this 
method. As a general method of analysis, tliorcfoic, the 
rocesfl is useless, though it is quite possible that it might 
e BO modified as to give reliable results in many cases for 
a given material. It is greatly to bo regretted that wc are 
driven to these conclusions, since the method appears at 
first sight very promising, especially on account of the 
ehorp end-reaction of the reagents with pheuolphthaleiii. 
A rapid proc'ess for the contrm of tannery liquors is very 
urgently necaled, and if at the same time it could estimate 
their acidity, its value would be still further increased. 


I Discussion. 

I Mr. A. Guthrie said that he had tried the method when 
it was Hint published, but obtained disappointing results. 

; Owing to the hot weather at that time, the temperature 
: of the liquors was about 35° C., and this affected the 
; solutions noticeably. Immediately after filtration the 
' filtrate was clear, but quickly became turbid owing to 
I rapid oxidation. High results were invariably obtained. 

I Mr. T. Fairley asked whether methylated spirits or 
I pure alcohol was used in these experiments. It was 
commonly understood that those complex bodies were 
; unstable in alkaline liquids, and pyrogallic acid was well 
known as a rapid absorbent of oxygen under such oon- 
; ditions. This property was possessed in a less degree by 
1 other similar bodies. Ho thought precipitation by salts 
; of the heavier metals in place of those of the alkaline 
: earths miglit bo of use in the work. 

Mr. F. K. KopecIvY said he always thought that it was 
I useless to attempt tliis kind of work with tannins in 
; alkaline solutions. 

j Mr. H. (- 1 . Bknnett thouglit there might he a possibility 
: of working with tannins in alkaline solutions if free access 
I of air were ])rovonted. Errors due to tins might bo 
: eliminated by using the special apparatus mentioned in 
I the pajKT, in place of experiments conducted like those 
I of Payne and Parker with open iunnola and l>eakers, and 
I exposed filtration. The whole met hod stoo<l or fell on the 
j solubility or iiiHoluhility of the precipitates, and, as this 
! would vary with each taniiio, it W'ould be, therefore, 

I necessary to determine the requisite (|uantity of alcohol 
i to bo U8e<l for each different tannin. 

Prof. IT. H. l*ROCTEli, in reply, said that some of the 
^ salts of the heavy metals did give good rc.Hults. He }ia<l 
i tried precipitation with copper and trt'atment witli 
ammonium carbonate, as Dreaper suggested, and obtained 
‘ good results under <*ertain conditions. J’nio alcohol w'as 
! used in all tho oxixjriiuents. 


' Meeting held at Leeds, on Monday, Fdnuary 'liifh, 1900. 

; MR. THOUr WHITAKER IN THE CHAltt. 

THE ESTIMATION OF AMMONIA IN ESEP 
; LIME LIQUORS. 

BY n. n. rnocTKB and douola.s ai«OANULLsii 

(Uontribution from the Leather Industries Pcjairtment 
ot tho Uuiversity ot Leeds). 

Wlicn a hide is placed in a fresh lime liquor, piactically 
no uiihairing action takes ])lace at first. If the 
liquor has previously ha<i hides taken tlirough it, or is 
allowed to stand in cuutaet with hide lur a sullicient 
time, a putrolactive action takes place, due to the action 
, of bacteria upon the organic matter of the hides. Tho 
lime will now have acquired the prois^rty of softening 
the epidermal layer in which the hair-ruots are situated, 
so that the hair can bo easily removed. Jii addition to 
! this, it will exert a solvent action uixm the liide itsell. 

• The exact nature of the products of tiic combined action 
of the bacteria and lime upon the hide is not known, 
but one thing is certain, that ammonia is always lormod 
together with anuuo-compouuds oj uncertain eonstitutioD. 
It may bo said, speaking generally, that the amount 
j of ammonia in a liquor is projiortiunul to its age; the 
' older it is, the more ammonia is present in it. As tho 
' solyent action of a liquor mcreosos with the ago, and 
^ ammonia itself has a solvent action, it follows that the 
ammonia will afford a standard by which the activity 
of a liquor may be judged. It is, therefore, of importance 
to tho tanner to know the amount present in the ** hmea ” 
with some degree of accuracy. 'The estimation of ammonia 
i in such a liquor appears at first sight to be a simple 
, matter, the method which naturally suggests itself is 
that of distillation in an ordinary KjeldahTs ammonia 
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^ true xieutraUaa.tioa>T»lue of 100 c.c. N/60 gallio acid. 

corre^Kmds to absorptioa by 1 gnn. of dry gallio 
acid of 126 c.o. N/6 ba]4ta. Parker and Payn© give 
1 grm. drygallicacid«177*76 c.c. N/6alkali (“Collegiom,” 
1904, p. 267). This Hgure wotild correspond to the 
neutralisation of 5*60 eq. of alkali, by 1 eq. of flallio acid— 
obviously an impossible rtault, and presumably a clerical 
error. 

2. Protomtcchuic acid .—Some experiments were now i 
made with N/50 protocatoohuic acid (3*08 grins, jwr ' 
litre) with a view to determining the solubility of its j 
barium prunipitate, and also in the hope of confirming : 
the above view of the constitution of these precipitates. 

It was found, however, that in aqueous solutions, no 
precipitate was produced, and that although alcohol did 
produce precipitation it by no moans completed it, and 
that larger quantities of alcohol resultod merely in the 
baryta being thrown out of solution. 

In a similar way, N/6 sugar-lime gave no precipitate i 
with protocatechuic acid, and the addition of alcohol, i 
even in small quantities, resulted in the precipitation of I 
lime. It is by no inoaus certain, though not improbable | 
that free protocatechuic acid exists in natural tanning i 
materials, Init in any case it is a derivative of all cateohm : 
tannins, and its behaviour may probably be taken as ! 
typical. ; 

3. Digallir acid .—These (•xj)eriments were made witli ' 

a commercial sample of pure gallotannic acid. The 
moistuTXi was estimated (12 [ler cent.) at J00° C., and a i 
N/50 solution made up, asKiiming the real to be digallic j 
acid (7*3)8 grniti. per litre). Jf no alcohol was useil, the ! 
neutraliHatioh values varied between 50 and 00, and ; 
increased with standing :— | 


•Stood. 

0 hours 
24 „ 

30 „ 


Js’cutralisation value. 
49*0 
64*3 
69*5 


As the tiltiate oxidised on exposure to air, it was con- 
cludcil tliat precniitation was not comjileto, and heiH«» ; 
alcohol wa'^ ngain used. It is. of course, possible that : 
this imjK.Tfect jjreoipitalion was due to tlie gallic acid ; 
which is present as a constant impurity. The iu‘u1ra- i 
lisation vqIuck now varied Uitwcen 00 and 70, and still | 
increaseil with the time of fllandiug. 

The effect of precipitating hot, and of heating was 
noticed, ami after trying various times and conditions 
it was found that the results couvergcsl to a consistent • 
uentralisation value of 70*0 after 1 1 hours heating on 
the wat©r-bath. As also oi>served with gallio acid, hot j 
precipitation and subsoquont heating was an advantage 
as regards rapid filtration. Concordant results were not 
obtained under any other conditions. 

It wiVH noted that, if the filtration be carried out imnie- l 
dialoly alter precipitation, tlio resuita approximate to , 
60, which would coiTespond to the saturation of all tlio 
six hydroxyl groups of iligallic acid; but that if the 
mixture be ollowed to ataiul or is heated, the value 
increases. 'J'his is best explained on the asaumplion that 
the digallic acid is hydrolysed by the action of the baryta, i 
and that 2 iiiols. of* gallic acid being produced, the true 
neutrahsation-value approximates now to 80, the lower 
number actually found being duo to the non-tannin 
impurities present in the sample; since any gallio acid > 
present would bi ostiiuated along with that produced by , 
hydrolysis and would not cause very aerious error. 


PxperimerUs with xV/5 sugar-limc. 

1. Gallic acid.—Some preliminary experiments with 
varying excess fully bore out the remarks made in case of 
baryta as to the unreliability of using laigi' oxccssee. both 
on account of oo-procipitation and from tfie magnitude of 
the error which is involved in small differences in tiUation. 

When no alcohol was used, the filtrate was easily 
oxidiaaWe on exposure to air, though perhaps to a less 
extent than in the case of baryta, and hence the addition 
of alcohol was again tried. The error due to oo-prtv 
cipitation was, however, much more considerable m this 
than with baryta, and waa perwptibla even wh™ «><’ 
alcohol waa diminithed to oomphradvcly amaU quantities, 


the neutralisation values deoreaoing with the decrease 
of alcohol from 60 towards 40. 

The actual results are as follows- 
Precipitation hot, and mixture heated half an hour, 
160 0 . 0 . of gallic acid solution and 100 c.o, of sugar'Ume 
(N/5). 

Added alcohol. Neutralisation value. 


60 c.c® 49*2 

40 c.c. 47*9 

30 c.c. 46*7 

20 c.c. 46*6 

10 c.c. 44*1 

5 C.C. 13*6 

(Precipitation cold and mixture not lioated.) 
(Filtered at once.) 60 c.c. 47*0 

(After standing two 
or three days with 

oocasiotinl sfiaking.) 60 c.c. 49*3 

50 c.c. water and no alcohol 42*0 


The results confirmed the view that the real neutralisa¬ 
tion value is 40, corresponding to the saturation of all 
hydroxy! groups; but we have not yet succeeded in the 
case of sugar-liino of oliniinating at the same time both the 
errors of co-precipitation and of solubility. 

Some cxiieriinents were made using cnno-sugar syrup 
in place oi alcohol, in tlie hope of rendering the pre¬ 
cipitate insoluble by virtue of its alcoholic structure, and 
at the same tiriio abolishing co-precipitation, but the 
result showed tlW sugar to have a very Mouliar effect ou 
the lime precipitation, changing it-s colour, bringiim a 
great deal of it into solution, making the filtrate (frep 
yellow ami murli more easily oxidisahle, and rendering 
the end-point of the titration indefinite. The wults 
showed also a considerable inciX'ase in the neutralisation 
value, which rose to 49*2. AVhat this means is difficult to 
see. but the sugar cvidentlv introduces another unknown 
chemical changt', and still further compUcation in thw 
luetluwl, and is therefore best avoided altopfctber. Exwri- 
nients with sugnr-haryta fully bore out the above 
observations, quite similar effects being observed. 

2. Prolocatcxhuic acid was not experimented with 
quantitatively with sugar-limo for similar reasons to 
thoiw^ which prevented its titration with baryta (v.s.). 

3. Digallic arid.- It was thought desirable to confirm 
the view as to the hydrolysis of digallic acid by alkalia 
by mHlviiig a few experiments with sumir-lime in addition 
to those with baryta. No alcohol was used. The 
results show iicutralisatTon values of about 60 when the 
mixture is filtered and titrated at once, and that this 
increasPH with lime and witli heating until the figure 
reaches 74*8, which is obtained alter two hours' heating 
on the wnter-bath. Tins fully bears out the theory that 
the digallic acid is, as one would expect, hydrol 3 r»eci by 
the lime to 2 mols. of gallic acid, and the near agreement 
between tlie figures oi)tained when the reaction is com¬ 
plete for both baryta and lime, is an interesting con¬ 
firmation of tlie idea that the discrepancy from tho 
theoretical 80 is due to the impurity of the sample. 

Further exjH-rimerUs. 

Some cxperimcntH liave also been made with the tannin 
of quobraclio. An aqueous solution of the jmrtlally- 
purified tannin was made, and by repeated filtration 
through the candle was itumIo clear. 

1. 50 c.c. contained 0*2124 grm. soluble matter. 160 c.c. 
when mixed with 1(K) e.e. N/f» sugar-lime gave a red<%h- 
hrowu precipitate, which was filtered at once with the 
usual aiJpanitns. Tlie filtrate was deep yellow*, and 
easily oxidisablc, with precipitation. The result showed 
that* 100 c.c. of the solution absorbed 21*85 o.c. of N/5 
alkali (f.c., 1 grm. <lry substance—51*4.3 c.c. sugar-lime). 

2. The same quantities of tannin and baryta solution 
were now mixed, and, os it was noticed that the filtrate 
was as yellow as before, the solution was mode up tn 
300 c.c. with alcohol, and filtered. The filtrate was now 
decidedly loss yellow, but the colour and oxidisabflily 
were still present. Tlie result showed 100 c.c. tannin 
solution«23*21 c.o. N/5 baryta,I grm. dry substance 

54*21 c.c. N/5 baryta. 

3. A further experiment, in triiich the sugar-lime 
(100 c.c.) was added to the hot tannin solution (150 c,c.) and 
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top of the tube. Over the top of B it placed the inverted 
twaa of a thiatle funnel, the aperture where the atom waa 
oounect^ having been carefully sealed. Tliis aote as 
a distributor for tho liquid which is carried up tube B, 
oau^g it to run back evenly over the br^eii class 
^ntuned in the tube. The 'tube A is connected with 
U'tubes, containing sulphuric acid and caustic soda, to 
iwove any ammonia and carbon dioxide oontniued in 
V >“ I'is- 2), the otiior outlet 

of the boiling-tube being connected to a U-tube containing 
normal Mid, which in turn is connected to the vacuum 
pump. It is advisable to have a spray catcher (a bulb 
• eonta^ng glass beads) attached to the normal acid tiilio, 
in order tliat there may be no loss when air is ruiiidlv 
drawn through the acid. * '' 

Tho estimation of ammonia is carried out in tho same 
way as in the previous method. ’J’lie tilled tulw is placed 
in the water-bath raised to DO" 0., and the amiuoniacal 
Uqnor introtlucod through A, a filUu-funnel being attaclual 
tor tto puTTOse, and slight suction applied at the outlet 
tube to laciJitate the oixiraliun. It is found convenient 
to 11 ^ 50 c.c. of Jiino-iifjuor ami ubuorl) the ammonia 
m 40 to 40 c.c. of ^V50 Bulphunc acid, hut tlie ationgth 
01 the latter fdiould be iiicreaHud if very old liimi liquors 
•re ming oxauiintMl. When t he e.xperimeilt is in pi'ogiess, 
the liquor is continuously juised to tho top ot tube Ih 
th^wn back liy Uio thiNthidunnol upon the broken cIiihh 
i^u runa to the bottom of l.lui tube.^Jn this way a con- 
tiiiuous oiroulation of lljo lujuor lukos ]>)aco. Jt was 
Jffoved that all the ammonia was driven oH from known 
quantities of ammonium salts in SO muiutos. and tliiit 
on repeating the determination several times with tJie 
»me Itmo-limior couHiatent lesuitH wore obtained, Thcro 
w no difUoufty caused by liothing. as tho tlustlodimnel 
weaks any bubbles which aid formod. and so does away 
with this eouroo of tiouhlo. Jieyond tho prolimmary 
w<wk of fixing up the apjiarutiis thero is not much trouble 


-----r.;.;- rr 

in carryi^ out the dotormlnation by Ibia metiaod. A 
point wWob spedaily oommends it to • chonitt in * 
tannery U that after having boon etartad, the experiincnt 
require* no further attention until the half hour is oom- 
plet<^ and the final titration of the acid has to be made. 
Obviously, if preferred, air can be forced insto^ of tucked 
through tho apparatus. 

DwocssiOiJ. 

Mr. Tho^ WifiTAKEii said ho was much impressed by 
the sitnilarify of the useful apparatuB described, to the 
iSoxhlct extractor. They w’cre alike in w’orkiiig con- 
tinuouHly. 

Mr. 1. h’AiuisKV thought the method might turn out to 
be of use in tlic estimation of ammonia in many cases where 
heat was tindesiiablc. In tho estimation of ammonia in 
urine he luul known it iieoossary to let tho urine stand 
six or soven days over sulphuric acid. If fermentation 
set in, tho decompoRitioii of urea might result, with eon- 
Hcquoiit error. Any method, therefore, which gave hopes 
of dillcrentiating lietween ammonia originally present in 
hodies and that formed from derivatives of ammonia 
during tlie procoKs of treatiueiit with alkali and distillation, 
would bo vvolcome. 

Mr. J). M<’('ANiiLifiii mentionod that flic air was freed 
from oarbon dioxide before passing through tho apparatus, 
in iirder to prevent (h'position of calciinn carbonate on the 
broKen glass. If this look place it v\oiild necessitate 
I'oiiHiant cleaning of the apparatus. 

I’roL 11. K, pRoc'TEH said that a larger amount of 
broken glass might bo useful. ‘J’lie idea of raising a liquid 
by a current oi air could bo applied to several methods, 
lie fhouglit the old meiliod for the detoriiunation of 
small quantities of ammonia was now quite discroditod. 
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Bnoush J’ateni'h. 


Tanks fiVcfllinj;'! for the pitrposc of prodttdng o lignid 
fru from susjicnded solidn. J. Ficjdliousc, I-iimlon 
Eng. Pat. 2820, Feb. 8, IDOfi. 

Thb tank conaiata of two parta—an imior one, cyliMdrical 
in shape and conical at the bottom, which ia anrronndcd 
by an outer circular tank divided into two or more radial 
lomportmenta and also couicid at tlic bottom. The inner 
iOok serves aw a distributing cliamber, and communicati-s 
ly separate conduits with tlie outer tanks, which aerve 
w titling obambera. Sludge valvea are provided at 
ihe bottom of the tanka, the one at tho liottom of the 
nner tank being protcctod by a coiic-alia))ed arrangement 
nuch prevents deposition oi sludge on the sloping walls 
|t the lower nart of thn tank. From tbo outer tank the 
leor liquid flows under Hcum boards over a sill into a 
nUectiug chamiel, which lends to the disohargo pipe. 
^6 Boum boards are movable, and when lowered allow 
he sourn to be periodically run off through a Beparate 
'alvod channel~W. P. S. 

fing anti mhing wm'.hhi 4 . If. L. M. 
froadlcy, and II. S. Jlhodcs. Jojcds. 
March li, 


Hsintegraling, dr-, 
Mundy, J. Jt. , 
Eng. Pat. 4420, 


HK matraials to be treated are pbiccd m a honzoub 
ylindncaJ vessel supported by a hollow shaft o 
rnnhiona, and surrounded by m outer, double-wallet 
onwntal cylinder forming a heating jacket. Eitho: 
r both of the epdindere be rotated, and in the sam 
r 111 opposite direoitona. The inner cylinder is provide 


I with arms or boaters which may ho attached either to 
I the interior of ilic cylinder, or to tho shatt. and also with 
' a conveyor, or with rakc.s for tho purpose of removing 
tho material when treated. The materials ate charged 
and the vapours evolved escape, eitlicr through tho lioUow 
shaft and trunnions, or tlirough special openings in the 
ends of the cylinder. —W. H. (% 

high tcnrpr.ratvrca; Apparaiits for measuring -. 

A. Spooner, Ixoudon. From iLa ('ompagnio pour la 
Fabr. des Compteurs ot Materiel d’Usines ^ (laz, and 
C. Fury, I’aris. Eng. Pat. SfifiR, March 17, 11H15. 

Tills invention relates to tho high terajieraturo measuring 
apparatus doseriboci in Eng. Pat. 18,3H2 of 1904 (this J., 
1905, 210), which consists of a thormo-olootrio telescope 
and a recording galvanometer. A number of movaWe 
S(HJtor-8ba|)ocl screens nro placed in front of the mirror 
whicli concentrates tlio heat rays upon tho thermo-couple. 
The screens can bo moved by a Borew so that any desired 
sector-shaped fraction of the surface of the mirror can 
bo expOMod to the heat rays. The position of the screens 
is indicated by a pointer on a graduated circle, and the 
instrument is <5alU)ratod fur different ranges of temperaturo. 
For comparatively low temperature observations a large 
portion of the surfime of the mirror is used, and for higher 
ranges of temperaturo correspondingly smaller fraorions 
of the surface of the mirror are loft uricoveaed by the 
screens. In Hum way the whole range of tcinperaturos 
which can be measured by the same instrumeui is In- 
cresRed.—W. H. C. 

United States Patents. 

StparaUng-tnachine. H. Baldwin, Youngstown, Ohio. 

U.a Pat. 812,972, Fob. 20, 1906. 

Tsi matorlals to be aAnAratod bva jAaliltrMnaH Into « 



Cl. n.-n®u 

plaW |nst iQfnde » toparing jhimbar n»M Jta lutger 
1, wlSiob has oponingi »t the ume end toe the diaoherge 
we o^M« and heavier partiolea, and at the amfdjor 
I lighter Had iiuer onoi. A blait'of air is ititro* 

led with a whirling motion into l^e larger end by an 
iWlal Can; the air carrying forward the lighter partiolea 
B«« through tlie apparatua, leaves at the smaller end 
^ IS returned to the fan. The internal feeding fan is 
lose<i by a ** peripheral wall ” provided with an adjuat- 
S opening, throngii which the inateriala to be treated 
directed into the whirling air ouriont_W. U. C. 

er-nrcaa. 8. Thurstenaen, Aaaignor to If. Vogt 
laotiiue (io.. Louiaville, Ky. tl.S. Pat. S13,I21. 
eb. 20, 1900. 

1 claim 18 for a (iltei-prcBB into wliioli the material to 
lltored ia fed by a rolatiiig worm or screw, wbieh pasaea 
ig tile whole length of the preaa tiirougli openiuga 
aod near the upiwr end of nacli plate. The plates 
ribbed and covered by iilier-acreena attaclied to the 
ea, and any imilue .preaaure on tlio latter is avoided 
projections or “ Inibs,” wiiicli extend tlirough tlio 
To lengtli of the preaa.—W. 11. C. 

I'niwcii T’atknto. 

tr /or pulp, lx (!. Trent. I'Y Pul. 308,638, Oct. 14, 
100 .'). 

U.,S. Pat. 800,213 of 1905 ; this J , 1900, 7.—T'. P. P. 

tag: apfuinUuu. L. ('. Trent. Fr. I’at. 3.08,539, 
Oct. 14, 190.'). 

U.R. Pat. 800,214 of KIO.'i; tl.i» ,1, 1900, 8.—T. F. P. 
CIukman pAVKHTa, 

lids under presnura ; JM'ie.e for the fltration nf —. 

Cirosz and Oanz und Co., Akt.-Oea. Cer. Pat. 
.3,136, Nov. 7, 1902. 

tiltering device coosiats of a flat slab of porous 
A'r.atone '* covered by a alioet of iiltor-(wiper, whieb 
sld in place upon tlto filter-atono by the infiowing 
d.—A. 8. 

ring [J’hf>logmphic developeiu, d-e.J; Ap/ianUus 

' - in'/h ejrhimun of air. P. Oinalinger. Oer. 

it. 102,821, Aug. 28, 1904. 

apparatua cooHisfa of two bottloa fitted air-t.iglit on 
.r aide of a atopper. TTio stopper hna two holes 
Jgh wliiclt tid.es pass, tlio upper end of one tnlio 
r tlnali witli tile iipyiee side, and the lower end of tlie 
V tnljo flosli witii tlio lower aide of tbo slripyier. Ono 
le tidies cootaioa paywr-joil]). glasa-wool or the like, 
aids as a Mtor. tine of the bottloa is tiPed witli tbo 
d to be iiltered, the diil'eront part>a of tlie apparatus 
ittod together, aod tlie wliolo is reveraed, when the 
il flows througli tlio filter into tlie other bottle. The 
ratua is reeommended for tile filtration of photographic 
lopers.—.A. ,8. 


GAS * iitoaT. an 


ing to the present patent the beating unite inocMee or 
deereaae, or otberwiae vary in diameter from the lowest 
gine upwards, and are so atranoed fliat esiSident ^a«e 
is left between them and the wws of the evi^xaator tor 
the free downward movement of the U^uid heifig 
evaporated, whereby, it is claimed, effective oixonlatifRi 
is euaured.—A. 8. 

n.-FUEL. GAS, AND UGHT. 

(Continued from pnge 213.) » 

Cmd-tisting in Am4irica. Timeii, Eng. Supp., March 7. 

1906. 

The United Suites (lovornniont Has, with the sanction 
of Congress, ricfidod to oontinuo the work ol testing the 
coals and lignitDH of the varioiia Htates. This work was 
begun »it St. Loiuh, during the exhibition, under the 
anporv isiou of the Director of the United States Qeologlosl 
Survey. CongroHH has made the neceenary appropriation 
for tile fo'esent year, and it ia probable that ooabtesttog 
will become one of tbe permanent duties of theGeologiosI 
Survey. The inincs are sampled under the rules presonbed 
by tlio (Joologioal Survey and the Amerioau Cbemi^ 
Society. Wlion the coal is received at the plant, and 
B8 it is unloaded, i# is sampled by taking small quantities 
at frequent intervals from tlie conveying apparatus, 
the coal in tbo ineantinio having been passed through 
rolls and reduced to a uniform size—1| ins., and smsller. 
From tho conveyors tlie <ioal is transferred to storage bhu, 
and as dranii from these for testing purposes, at Afferent 
portions of the plant, it is again sampled for analyait. 
Home of the oonclusiotis of the preliminary report ere M 
follows; • (1) When coal is converted into gas and nied 
in a gas engine, its average elHoiorioy for power purposes 
ia from 100 to 150 per cent, greater than when loed 
under boilers. (2) 'llie poorer grades of ooiJ, rated 
according to thoir steam'raising qualities, give bettor 
results in the gas producer than the higher grades of steam 
coals. (3) Lignites used in tho gas producer, in power> 
raising eifioiency aro equal to or Mttor than steam 
coals used mider boilers. (4) Many ooaU high in snli^nr 
or ash can be materially improved for steaming, oolong, 
or briquetting nurposcs by washing. (6) Some non*- 
coking coals can be made to produce a fair quality of ooke 
by an addition of coal-tar pitch to tho charge of OOaL 
A comparativo atatement of some of tho rosulto obtained 
at the coal-tcstiiig plant in the generation of power fl) 
by tho boiler and stoam engine, and (2) by the wodueer 
and gas engine, Hh<tw8 a saving in favour of the lattor 
niethod (eliminating any possible difforonoos of cost of 
installation and of operation) of moro than 60 per cent, 
in every instance, and iu one case the amount of . coal 
consumed per horsuqx)wer per hour by tlw boilerplimt 
was nearly three times that used in the producer, 

EjJ JLIHIT PaTBNTS. 


ensfUinn mist; Process for the. prevention of ——. 
J. Ephraim, (ler. Vnt. 163,370, Nov. 10, 1903. 

he oonUeusivtion of vapour, tbe formation of lino 
frequently offers difficulties, as tlio extremely tine 
dies of liquid of which tbe mist is composed, pass 
igh the condenser uucliangod. Acoot<liug to tho 
mt invention, tho gaseous mixture coutsTnlng tlio 
mist is warmed until the latter has partially dis*. 
ared, and is tlien again cooled. In this way tho 

C tides of liquid are oonverted into vapour, which, 
qneiit cooling, condenses to larger drops tliat are 
led by the condenser. The operations may Ik» 
«ted oa often os is necessary.—A. S. 

orating apparatus. H. Duffnor, Gcr. P.at. 163,444, 
March U> ,1904, 

invention relates to evaporating apparatus, in which 
heatu) 4 ( Are arranged in tiers, with 
i^eal of-pno unit diwosed dfreoiJy 

> the corresponding tabes in the unit bdow. Aooora- 


Filaments for electric incandetcent lamp$% Matiulaeiure 
of ineandesGtng -—. A. Just and F. Banaman, 
• Budapest, and Vor. ElektrioitSts Aet.<Qes,, tT^nait, 
Hungary. Eng. Pat. 11,940, June 7, 1004. 

See Addition of June 10,1906, to Fr. Pat. 347,681 of 1901^ 
this J., 1005, 1220.- T. F. B. 


Nickel: ProdiMtion of -H. S. Elworthy» 84, Aibapa, 

and K. H. Williamson, London. Eng. 7744* 
April 11, 1906. 


Nxckbl oxide or other nickel compound k first xedaMd 
by heating at 400^^ C. in hydrogen, wator^gaa or o^r 
reducing gas, and the motallio nickel produced ia thmt 
futther heated at 1200^ C. in an atmeepneiw of hydwiiA 
or other inert gas for some time. 1%e poroualuidnoteeat 
maaa is thon crushed to grains of the requbod shte. .vttok 
may be und as the aotive matorial for cQnvwMsff 
oi carbon end hydrogen Into 
Pgto. 12.46U of and . 

900; 1906, 1006).—A. at. 


into , ij' 

Bni. 1S^491, OT iWa, wd Jim 


0>' 



2«8 (t. m.-DESTRUCTIVE DISTILLATION. 4c. Ui,. IV—CHlLOUttlNO, 4c. iHnwhSi. 1»M. 


Umxtxh Statm Patsnts. 

Oa$ pTvducitig and consuming apparatus; Power -, 

C. Ellis, Assignor to Combustion Utilitios Co., New 
York. U.8. Pat 812,194, Feb. 13. 11K)6. 

This system for the production and consumption of 
powor-gas comprises a gaH-prodneer, from which the gas is 
led a pipe, which passes tiirougb a <-ooling vessel 
containing water, to a gas engine. 1 iic products of com- 
biistiun are taken from the engiiu; by a ])i}>c. wliicli also 
IMWses through the cooling vessi*!, and aie returned to the 
producer. >JcanH are also provided for mixing with the 
products of comliuHiioii. after they have jiasscd tfirough 
the cooling vtisscl, air from the atmosphere, and steam 
from the water vaixinscd in the cooling of tlic products 
of combustion.- W. H. 

(Jas; /i«r pnHhiniig — - . C, Marconnet, 

Pan.**. IJ.S. Pat. KI3,72(t, Keh. 27, UMMi. 

Skk Fr. Pat. 340.075 of 1004 ; tliis J., 1005. T45.-'l\F.i:. 

Qas washer and semitber : Vombinrd — L. p. howc, 
Kan Francisco, Cal. U.S. Pat. S12.217, Feb. 13. 1000. 
Tiik combined gas washer ami scrubber ronsists of an 
L-shaiwwl shell. 1’hc honxuntai portion is provided 
with an overflow, and with a gas-inlet whii’h extends 
below the level of tlie overflow. It is divided into two 
chamberH by a transverse partition!* and the vertical 
iiortiuii—or soruhbor—is also dividid into two ehambers 
by A vertical |>artitioii. The shell of the vi rtical portion, 
next to the horizontal j»ortiou, cxlendH into the latter, but 
not to the bottom. I'be gas enters the horizontal jau tion 
or washer—passes over the traiisver.se partition m it, 
and up the first ebuinber of the vertical jKirtion to the 
top, from which it is eondiubs! by a pipe to the bottom 
of the HtH'ond ehainlnu'; and m each of these (diambcrs 
a spray is provhled.—W. C. H. 

<Jas purifier. L. I’. Liwe. San BVamiwo, Cal, U.S. 
Pat. HI2.218. Fel). 13, IIMHi. 

'rHB purifier consists of a easing diviiled vertically into 
a horizontal scries of chambers ; each chamber is piovidwl 
with a vertical partition dividing it into two (Mimpartments, 
wliich aw* connected at the bottom. At th< bottom of each 
chamber is a door, opposite to the vertical partition, 
i^ovnble sup]H)rts arc arrangiMl in each corn|»aitmont for 
purifying matenal. Over the i liambcrs, and |)arftllel to 
them is a pipe, which comimjmcato.s with the chambers 
valvcd connections; vuives are also arranged in the 
pipe over each partition. Hy thi.s system the gas is 
passed in sticcossion through the chambt'rs.—VV. C. 11. 

Fuench Patents. 

CombusHHs gaseous mixture ; Process and upparains 

for prodwing a -. C. K. Harding. Fr. Pat. 

368,620, Oct. 18. 1906. 

See U.S. Pat. 803,634of 11K>6; this.!., ilHHi. 170. -'I'.F.B. 

FUameui ; [^Elcxiric furnace, fur makintj\ An indcstrucltbU: 

- for lighting and heating. (J. Michaud and F. 

Oelasson. Second Addition, dated Sept. 30, 1906. to 
Fr. Pat. 346,3C»7. SejK. 17, 1904. Xl.l.. page 271. 

(lEBMAN i^ATKNTM. 

LignUt and the like: Process for hriguettuig - by 
means of mugnesinm oxychloride, {/nagnesta cement) 
produced within the same. A. Kokl. (Jer. Pat. H>3,366. 
Oct. 22. 1908. 

The dry lignite is impregnated with hydrochloric acid 
gas, ana then mixed with a paste of magnesia and water. . 

—A, S. 

Betori; Verticai - for the inanufaxturt of coal gas. 

J. Hasae. Oer. Pat. 163,533, July 24. 1903. 
THB'|aa*OHtlet pipe extends centrally through the zetort 
and 18 providea openin|M through which the gas 
passes from the retort into the pipe. The retort' is 
narrower at tha top than at the bottom, whilst the gas- 


outlet pipe tapers in the reverse maimer. In the closing 
device at the bottom of the retort, are one or more channels 
through which water-gas, oil-gas, carburotting agonte, or 
the like may bo introduced and mixed with the coal-gas 
poduced in the retort. The chief advantage of this 
form of retort is that the shape and size of the annular 
retort chamber can be altered at will by replacing the 
gas-outlet pi|>c by another of ditTercnt form.—A. 8. 

Betort; Vertical - for carbonising peal. F. Kellnow. 

(ier. Pttt. 1«:>,26(I, Sej.t. 30, 19<)3. 

Thk retort is heated by moans of an out^r hedting jacket, a 
central vertical tube, and two Iransverse tubes at tli'* top 
and bottom rcH|)<x:tively, all communicating with one 
another and witli the chimney. On the under side of tlio 
lower trausverw* lurating tube are openings through which 
a strong draught is creaied by the chimney. 3'lic gaseous 
ami tarry decomposition jiroducts formed above thb 
heating tulie are thus sucked down througli the layer of 
hot iK)al-charcoal below the heating lube, before escaping 
to the chimney. —A. K. 

III.—DESTRDCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Coniinued from page 214 ) 

Parafjin ; iMt clion and detcnninalion of - in mixtures 

with ccresin. F. Ulzer and F. Sommer. XXlll., 

page 2K6. 

Icihammun. U.S. Uustoms Decision. Jan. 29, ilHMi, 
It has bi'cii di'iuded that icliiaiiunon, while siinilar in use 
\ to i(4ithyol WftK not in fact ichtliyo), and hmiee not free 
of duty as lehthyo! under iiaragrnph <i2(» of the tariff. 
'I’he ass<‘SHinent of <luty at 26 jicii' cent, atl wtlorem, under 
paragraph (W, as a “ medicmal preimration,” whs affirmed. 

IT.R.1 H. W. M. 

Fuknuu Patknt. 

Uintral oils; Afi/Kiratus for testing -. (.. Roth. 

Fr. Pat. 358,598, Oct. 17. 1906. Umler Iiit. Uonv., 

! Nov. 24, 1904. 

Sek Eng. Paf. 21,618 of 1906; this J., 1900, 230.—'I'.F.R. 

IV*—COLOURING MATTERS AND 

DYESTUFFS. 

[Continued from page 210.) 

Uydrojtybenzoic acids ; Some oxidalion products of the 
11 . A. (1. Perkin. Cliem. Soc. Trans., 1900, S9, 
251-201. 

'Phe present paiHir deals with the oxidation jiwHluets 
obtained from gallic acid by the action of {Kitassiuin 
IxirsuIpliHto in iiresence of dilute and of strong sulphuric 
acud (see thistl.. 1905,1087). In dilute sulphuric acid solu* 
lion, the chief oxidatioirprodui't consists of a pale brown 
Hiibstanee, wlii<4i, afUu* being puntliMl by erystallisatioii 
' fioin pyrjiline, forms small, pule yellow, prisiimtie needles. 

! which do not melt Ik.4ow 300'’ U. Tin? com^Kuiud, iiav^d- 
Ittgie aeid. yields a |»enta-act*tyl derivative 

melting at 317'' —311* ’ U. On treatment witli boiling 
(lOtaNsium hydroxide solution, it yields a eoinpouucn 
CjaHjjOj,, closely resembhng the pentahydroxy(U]monyl- 
methyloiid obtained in a similar manner from ellagjc acid 
and which is, therefore, considewxl to bo the oorrespondiiig 
hexahydrox^ compound. The following formula is given 
for fiavellagio acid 



FUveUagic acid closely resemble# ellagic acid, but hae a 
aomewhat yellower appearance, whiUt ite aolution in alka li 




XANb SI. IMS.l 


Cl.*JV.-WLOUBING MATTKBS k DYESTOFFS. 


bu ft weU-mftrk«d green tint. Whan treated with nitrio ftoid 
oontftimng nitrous ftcid it gives, on subsequent dilution, a 
blood<red coloration (Griessmayer reaction), which has 
long been considered as oharaoteristio of eliagio acid. It 
dvea mordanted wool in shades similar to, but stronger 
than those produced by ellagic acid, ri;., on chromium 
mordant, yellowish'oUvc j on aluminium, pale greenish- 
yellbw; on tin, pale yellow; and on iron, dark olive- 
brown. 

Bv the oxidation of gallic acid, diHSolveil in oonccntraie<l 
sulphuric acid, a mixture of cllagio and flf^vellagic a(M<iH is 
produced.—A. 8. 

Diazo-compounds from diamines (o-, in-, and p-DiamincH; 

benzidine). 1^ Vignori. Bull. Koc. t'hini., 190b, 86. 

12U—129. 

Th» author endeavoured to oomhino the t4.^trazo-oom- 
pounds of m- and p-phenylenediainine with aniline to form 
diazoamino componndB of the tyjw f aH 4 (N 2 .NHC(jH 5)2 
but without succesH. Th<' at^lion of 2 jtjols. of diazo¬ 
benzene solution on 1 mol. of m- and p-phenylono- 
diamine resj)eetivclv JU j>re8ence of excess of potassium 
corbonat/O and a large quantity of alcohol was then 
investigatiM), iii the hoj>e that the diazo groups might he ; 
transferred from the one nucleus to the other. With 


action of leduoing' went, obtained 2 . 7 -diamino 4 ntlm. 
I quinone, which oryjtalliseB from alcohol in oranm-yeitow 
I needles melting aboTc 330“ C., and yidds iao-an&nflnrio 
acid on diazotisation. For the production of the 

1.4- derivati7e. a-aminoanthraqninone was acetylated. 
nitrated, hydrolysed and roduim, or its oxamio acid was 
nitrated in sulphiirie acid solution and reduced with 
sodium sulphide in an alkaline solution. The tetra com- 
IKjund was obtained by nitrating the dioxaiiiic aoid of 

1.5- diaminoanthraqninune suspended in strong salphnrio 
aoid and reducing the 'dinitro compound. It orystaUlses 
in reddish-brown needles molting at 332° 0. AttempM to 
produce triaminoanthraquinone from the diamino deri- 
vative by nitration led to the formation of dinit^iamino 
compounds.—P. B, 

Marin ; Spntlifrin of ——. St. v. Kostanecki, V. Lampe 
and J. Tainbor. Bcr., 19011, 89, 628—828. 

Mobin (l.3.2'.4'.tctT8hydroxyflavoiiol) was prepared 
synthetically in small quantity bv heating 2'-hydroxv- 
4'.6'.2.4-tctrBmethylchalkone, 

(CHj())i,(t)H)C,Hj.CH:OH.C,H,(()CHa)„ 
with dilute acids in alcoliolic solution; converting the 
1 .;i.2'.4'.tet ramcthyldavanonc. • 


o-phenylcnediamiiic a tarry unstable mass was obtained. | 
wnicli evolved much nitrogen with acids. It could not 
be purified or analysed, hut the author considers that it is I 
probably (’„Hj(NH.N 2 .C„Hj) 2 . With Tw-phcnylonc' ■ 
uiamino a smoothor reaction was obs**rve(l. In presence ' 
of Koditim acetate ii red precipitate was obtdiinecl, which i 
gradually became tarry and formed a nKldisli-brown i 
magma. On \^ashing with water and ciystallising from ' 
alcohol, retldish-yeliow eiyslals of tlhrysoidine were i 
obtained. The author eoiiHidors that these were formed ' 
according t») the following equations •— ! 

•JCflNvNVl + CylUiNa.,)^.- 
CfiH 4 (KH.N 2 ,C,;H 6)2 + 2H(:i and 


*"CO.CH. 


into CT-iHonitroso-I.3.2'.4'-fcetramcthoxyfiavanoiie, 
■ CH.C„H3(OCH,)j 
' '(:O.C:N(OH) 


by means of amyl nitrite and hydrochloric acid; and then 
boiling the lattor substance with hydriodic acid (sp. gr., 
1.9). It i.s olitained from dilute alcohol os a light mltow 
crystalline isiwder. m. pt., 290“ C, which dissolves in o<«- 
centratod sulphuric acid with a light yellow, strongly 
Huorcsccnt colour. A direct comparison with the natural 
product showed the identity of the two substancce.—H. le 


C„I1.,(N1I.N2,C,H5), + H„0- 
('„Hs.N3.C„H3(NH„),.. + f;eH,OH-hN2. 

In presence of p.plicuylcncdiaminc, diaroiMiurcine solu¬ 
tions decomposed violently. The autiior 1ms obtained a 
series of new dcrivativc.s, winch he will descrihe later, by 
combination of tetrazotmed isuiv.idinc with aniline.— K. K 

Miamiimanllirtiquiiiaiic. K. Nocliing and VI'. Wortmanii. 

Bcr., l!M9i. 39, 637—046. 

.Mrbtion is made iu Bcilstcm’s " Handliiicli dor organ. 
Chem.” of the following diainmo compounds, some of 
which form tile subject of the present iiivcsiigation :— 
(1) c-Diammoanthraquinonc ( Vnlliracciie (.Irangc) melting 
at 236“ C., obtained by Iksitigcr and f’chirseii 
from dinitroanthraquinoiic (2) /^•dlamllloallthraqllinoIlc 
prciiarod from diiiitroaiithraqiiinonc according to 
Ifritzschc; <3) 1.2-dianiinoautliraquinone obtained from 
alizarin and ammonia, wliicli has lieeii proved to be an 
imide and not n diamino compound, the true 1.2.derivative 
being fornuHl by nitrating the ester of l-aminoaiithra. ' 
quinoneoarbaimc acid and subjecting the product to I 
hydrolysis and reduction ; (4) l-fi-diaiiiinoantiiraquinono 
obtained by lloemer; ami (8) l.4.diaiiiiiioanthraqmnoiic. 

-A 2.6-dorivativc melting at 310°—312'(V has also been 
obtained by heating the corresiiondiiig disniplionic acid 
with ammonia. 

The dinitroaniliraquinone obtained l>y Kociner by the 
action of nitric acid on a solution of aiitliraquinone in 
strong sul]ihuric acid'is said to be a mixture of the l.ft. 
derivative, the o-deriva(ive described by Boettger and 
Petersen and a ibderivative. By reducing this compound 
with sodium sulphide and treating tlie proiiuet with 
sulphuric acid, the authors obtained a solnlile and an 
insoluble jmrtion. from whicli tliey isolated respectively 
the 1.8- and 1.8-diamino eom|ioiinds. The former melts i 
at 262“ C., is sfiaringly soluble in ether, but dissolves | 
remlU.y in other solvents; whilst the latter melts atj319“C'., I 
and yields anthrarufin when diazotised. 'They, however, j 
failed to obtain evidence of the existence of the n-oom- 1 
mund described by Boettger aud Petersen. FVom the ! 
diaitroanthraquinono prepared by Fritzsche by heating ! 
a&thntcene with dilute nitric aoid, the author, by j 


' Triplunylmdhime dyednffa united by a gltOaetmic aldehyde 

; ehaiu ; Inftuenre of methyl gmipa on the sAorfe of -. 

F. Reitzenstcin and J. Rothschild. J. nrakt. Ohem.. 
' 1908, 78, 192—206. 

By treating triphenylmcthane dyostiift leucobases with 
dinitropbenylpyridine (diloride accoriling to Zincke’, 
inetiiofi (Annalen 333, 314), diiiitraniline is formed 
together with substances such as that represented bv the 
formula:— 

I l((’H3)(NHj)C„Ha]s:Cll.C,H,.N:CH.CH;CH.CH:0H.NH,a 

I ■C,H4.CR:lC,H,(Nfl,)(CH3)]j 

i in wliicii t wo triplienylmethane dyestuff nnolei are coupled 
I togctlicr liy the glutacomc aldehyde chain. Tbecondenea- 
tion products arc stated to prociuoe brighter and stronger 
shades tlian an equal quantity of the original dyestuffs. 
'I'hc dyeing })Ower is weakened by the introduotion of 
methyl groups in the o position. (See Reitzenstein and 
Rtmge. .1. prakt. Cliem., 71, 87.)—H. I* 

Peraum berry colour. U.H. Custonis Decision, Jan. 26. 
1900. 

J 'J’nit claim of the importer that sulphouated Peraian berry 
I colour is dutiable at Jc. tier lb. under paragraph 22 of the 
! tariff was overruled. 'Tlic article in question U used for 
I colouring food ptrslucte, and the Board eipessed the view 
j that it was dutiable at 20 |)er iwnt. ad valorem under 
section 6 as a " manufactured article, unemimetated.” 

! rT.R-l R. W. M. 

I Enulish Patbnts. 

I Hye ; Proeeea for the manufiKture of a yellow mitphur _ 

[•Sulphide dyratuff], flhem. Fabr. vorm. Weiler-ter- 
.Moer, liei-dingcn-ou-Rhine, Germany. Kng. Pat 8^, 
March 18, 1905. Under Int Conv., March 23, 1904. 

Sxb Ger. Pal. 167.662 of 1904; this J., 1905, 615.—T. F. B. 

Indigo preparnlimu ; Manufacture of -. 0. Inffay. 

Isindon. From Farbw. vorm. l^Uter, I,aa!u, und 
BrOning, Hoechet-on-Maine, Gormaov. Ena, Fat 
7390, April 7. 1908. • ^ 

FtKti.v-nivjono indigo la mixed, preferably wUItt auM. 






wMi ft iftoohftride soluble in wates and tiiwful or non* 
injtttiont In a lermentation vat, the eaooharide being 
of anoh oonoentration that it poveuta or hinders the 
growth of micro-organisms Buoh as moul^. &c., whioh 
might dama^ the dyestuff when the product is stored. A 
pTMuot is thus obtained whioh is more readily inisoible 
t^an pnre indigo with the liquid of the dye-vat. The 
manuiaoture may be carried out in many ways, for 
iijBtanoe, by mixing indigo paste with syrup, glucose, 
molasses, &o., and evaporating imuo or in cans or 
drums to a highly concentrated paste or solid. For 
example, fWO parts by weight of indigo ore used with 5P0 
to 2000 parts by weight of molasses to prodneo pastos of 
40 to 60 per cent, strength: or indigo cakes are pressod, 
by preference hydrauli('ally, and tho product stirred in a 
kneading inoohino with inolassos, lueltud gluooso, <Vrc. 
This process may also bo ap})iiod to tolvi-indigos, halo- j 
genat^ indigos and their homologucs.—15. F. 

Dyettuffa [Sxd'phide. dyeaiuijs ]; Manufacinre of red, dark 

red to videt sidyhuriaed -. 0. Iniray, London. 

From Farbw. vorm. Meistor, Lucius und Hriining. 
Hoeohst-ou-Maino, Germany. Enc. l*at. 14,543, July 
14. 1905. « 

HynEOXYLATBl) a/inos, or their alkyl, aryl, sulplionic, 
carboxylic and like derivatives, or their sulphurised 
derivatives, are boated with alkali polysulphido iu presence 
of copper or of copper compounds. Tlio effect of tho 
copper is such that tho shade of the*dyoBtuff wliicdi is 
produced is much redder, whilst at least equally clear, i 
and, therefore, more viUuable, than if no copper is presoiit; ' 
also, the resulting dyestuffs are much faster to light. ; 
The reaction is carri^ out cither by tho so-called melt- j 
process, iu which case it is advantageous to use a rehux \ 
condenser to maintain a oonstant tom|K)raturc and (hiu- i 
uentration, or by boiling an aqueous or alcoholic solution I 
of the material tho s^phido, or a solution of tlio sulpliide j 

with the material in BUH|K'n»ioii. By preference an enamelled i 
or lead-lined vessel is used, as iron inffuencos the shade. 
Copper veswls ore not very practical as ati indotinite 
amount of copper enters into reaction. For example, 
16 parts of the hydrochloride of 2-amino-2'-hydroxy- 
phenazine are healed with K3 parts of crystal]i.sod smliuni 
sulphide, 38 parts of sidphur and 10'5 parts of crystallised 
copper sulphate dissolved in 20 ports of hot water. Tho 
mixture is first evaporated till the tein|>oruturc attains 
110^ C. ; a roUux condenser is then atl acned and heating 
continued for about five houi's. Tho product dyes in 
bluish copper-red shades from a sulphide hath. Again, 
for example, 15 part« of pUenosafraninone, 

0:CetJ3<' >WNTT,} 

are heated gradually to about 135"’ C., whilst stirring, 
with 86 parts of orystallisod sodium sulphide, 37*5 [mrts of 
sulphur and a quantity of cupper sulphide paste corres¬ 
ponding to 10'6 parts of crystallised copper sulpluitc. 
This djrestuff yields strong reddish-violet shades, very 
fast to light. If tho phonosafranlnono be replaced by the 
ethosafraninone 


0:CeH,4 ^eHolNHaKCFfa) 

from p-nitrosophenol and ni-monootliyltolnyleuodiumine, 
a Bordeaux red dyestuff is obtained, said to be of 
previously unattained clearness and beauty, niid very 
fast to light.—E, F. 


Pd^azo cofowrs [Azo dyestuffs ]; Manvfacture of --. 

R. B. itansford. Upper Norwood. From L. tJasHcIla 
und Co., Frankfort on Maine, (lermany. Eng. Fat. 
13,804, July 4, 1905. 

S«» U.8. Fat. 807,119 of 1905 ; this J.. 1900. 65.- T. F. B. 


Ziwt-fofrMldehyde hydrosulfh^e ; Manufacture of -. 

J. y. Johnson, London. From the Badischo Aiiilin 
tsttd Bodft Fabrik, Ludwigshafen-on-Khine, Germany. 
Eng. Fat 81, Jan. 1, 1906. 

AiaedltDllro to' l&kg. Pat. 7692 of 1906 (this J., 1905. 


1^ and 1800), ft rinc-forihaldehyde iulphoxylato, soluble 
with difficulty in water, can bo obtMned by inter¬ 
action of zinc dust, sulphur dioxide and an aqueous 
formaldehyde solution at about 100® 0 ., or by stirring 
for a considerable time in the cold. According to the 
present patent readily solnblo zinc-formaldehyde 
hydroRulphite is obtained by tl»o interaction of the above- 
mentioned components, with cooling, or witli avoidaflce 
of external heating, if the reaction is stopped before the 
difficidtlysohiblezino-formaldehydeaulphoxylate separates. 
For example, 357*5 parts of zinc dust are suspended in 
2000 parts of a 15 per cent, aqueous formaldohydo solution 
and a current of sulphur dioxide is passed in. with stirring, 
until the ineroaso in weight is about 640 iwvrts. The 
iemi»er»t«re is nrofcrably mainiained at about 20" 0. 
by cooling, and should not in any case oxeeod 50" (X The 
liquid is then tlltcired from the residue of zinc dust, and 
evaporated to a syrup.- -E. F. 

Unitep States Fatenth. 

Dye and process of miking same; Med azo -. (1, 

Kalisrher, Frankfort on Maine, Germany, Assignor to 
(’iwsella Colour Co., New York. U.S. Fat. 813,155 
Feb. 20. 1906. 

One luol. of an aromatic diazonium compound is combined, 
in olkalino solution, with 1 mol. of 5-hydroxynaphtho- 
dia?ninobeiizaldeliydin-7-Rnlphonic aiad (see tT.S. Fat. 
807,117 of 1905; tins J., 1906, 65). Tho dyestuff is 
soluble in water giving a red solution, jukI in sulphurieju-id 
to a blnisb-red solution.—1\ F. B. 

I>ye [Sulphide dyestuff] and process of makuiij same ; 
OraHge-yeJlow sulphur - . K,. Glov, Assignor to 

Aot.-Ges. f. Anilmfsbr., Berlin. U.S. Fat. 813,643 
I'Vb. 27, UHM). 

See Eng. J*at. 27,091 of 1904; tins J., 190.5, 1167.—T. F.B. 

French Fatents. ' 

Ihjesftiffs of the anikrartne series; Production of -—. 
Soc. Anon, des I’rfHluits F. Raver et Cio. Second 
Addition, dated Sept. 7. 1905, to Fr. Fat. 343,608 of 
March 29, 1904. Under Int. Cpiiv., Nov. 21, 1904. 
Yellow dyestuffs are obtained by treating 1.3-dihulog0no- 
2-amin(.)anthra<niinones witli metallic, salts iu pre.sem^o 
of strongly alkalim^ substancos such as alkah iiydroxidcs. 
sodium amide, &.c. Tlie new dyestuffs dissolve in alkalis 
in prcsent'c of ri'dncing agents, forming a liluo vat which 
dyes nnmordauted cotton in bine shades turning to yellow 
by the notion of the air. Fiir example, a mixture of 
100 kilos, of J.3-dibromo-2-aminoaiithraquinone, 10(K> 
kilos, of nitrobenzene, 5 kilos, of cupric chloride and 
40 kilos, of sodium hydroxide is heated to 159" C. for 
two to four hours until the quantity of yellow dyestuff 
no longer increases. Tho molt is allowed to (iOol to 100® U., 
and the precipitate filtered off and waslied with nitroben¬ 
zene. alcohol, and dilute hydrochloric acid. It may (contain 
small quantities of tho blue dyestuff described in the 
original piiteut, which can be separated, as it iTysiallises 
out from n mixture of equal parts of sulphuric acid of 
66® B. and IkF H. resjKWtively. iu which the yellow dyestuff 
remains dissolved. Its aobition in sodium hydroxide 
solution dyes cotton in blue shades turning to brownish- 
yellow in the air The nitrobenzene in the above method 
of preparation may be replaced by other diluents such as 
naphtfialene.—E. F. 

Dyestuffs of the anthracene series ; Production of new -. 

Hoc. Farbeiifabriken vorm. F. Bayer und Uo. Fr. Pat. 
358,271, Oot. 4, 1905. Under Int. (’onv., Feb. 11, 
1905. 

It is already known that by treating dinitroanthrarufln- 
disulphonio acid with alkali sulphides in alkaline solution, 
tho uitfo-| 5 roups are reduced in a normal manner, diairilno- 
anthraruhndiaulphonic acid being formed. This substande 
is a blue dyestuff, known conimeroiolly as Alizarinsaphlrol 
B.” According to the present patent, if dinitroanthra- 
rufindiiiilphonio acid U treated with alkali ftulphide in 
n^ntrftl or weakly arid solution, au entirely dlffar^ht 
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dy*«tna it obttlued wbivh yitldt very oure grten tluuits 
0 & UQmordaflted wool Thii same product may also be 
produced by other methods, as foUotn i—Wheza diwitro- 
authrarufindtsulphonio acid is treated ^th liydrogeh 
sulphide in neutral or weakly acid solution, a new poduot 
is obtained, dyeitig wool m violet shades, which' the 
ptentees call “ the intermediate product,” Wlien this 
intermediate product is hoetOd with alkali suIpWdesor 
hydrosulphides it forms the above-mentioned green 
dyestuff very readily. The latter is also obtained !»y 
prolongitiB the action of hydrogen sulphide on dinitro- 
antlirarunndisulphonio acid In neutral or weakly acid 
solution, or by treating the intormediaie product with 
hydrogen sulphide. I’hc green dyestuff forms an addition 
product with hydrocen suiphidn. Tliis is also produced by 
j>rolonging still further the action of liydrogen snlpliide on 
dinitroantlirarufiudiHul phonic acid in neutral or weakly 
acul solution, or on the iiitormo<liate product. II. is readily 
eouvoiied into the green dyi'stuff ; for instance, by healing 
with water. The now green dyestuff may also lio'oblaincd 
by the notion of tiiiosulpliuric aeid or ila salts on diuitro- 
anthratufindisulplionic acid in neutral or acid solution. 
This reaction is accelerated liy the addition of an alkali 
sulpliite. The new dyestuff is probably formed by 
simultaneous reduction and intriKinctiou of suijihur into 
the molecule. It forms a’grcen Kodiuni salt, only vciy 
slightly soluble in dilute sodium hydroxide solution, by 
means of whioh it may bo purilieij and separated from 
diaminoanthrarufiiidisulphonic acid. It dyes uumor- I 
danted wool in green sliadefi from an m-id hatli, and olironie- 
inordanted wool in ycllowlsli-gioen shades. For example 
10 kdos. of the flodnnn salt <d‘ iliiufroanlhrarurnidisu]- 
phonic acid are dissolved in 7IK> hires of hoi water and 
10 kilos, of 50 per cent, act^in; acid. A solution of 25 
kilos, of crystallised Modiinn sulpliidc in 100 litres of water 
is then added at 75'’' C’.. witli stining. At ftrst. whilst 
the liquid is still acid, the intermediate produ<-t is formed, 
the soliilion assuming a violet colour. Wlien tlie acid is 
saturatCMl this is converted, during the siMumd Htugo of 
the opera! ion, into the green dyosluif. The liquid l>eeome8 
greenish-blue and the dyestuff separates in the form of 
small green needles. The intermediate product may bo 
suited out from its stilulions by means of potassium 
chloride, and after isolat ion in tlii.s manucr may ho niduceil 
separately.—K. F. 

Jndif/o U'hitfi and its himrdogue.s; Prodveiion of chlori’ 

noted -. Jiadische Anilin und Soda J'^ahrik. Fr. 

Fat. 358,H()4, Oct. 25, 1905. Tinder liit. Conv., Sopt. 
20, 1905. 

flEiC Eng. Pat. 2I.74« of 1905 ; this J.. 1905, 1298. - T.F.B. 
I^kes [from uzo di/cstiiffsl suitable as suhstHutes for 

fVtroim Yi-Uow; Vrocess for yreparing yellow -. 

Fr. Pat. .350,431,1)00. 28, 1904. XlflJ.. page 274. 

V.—PREPARIHG, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{VonttKued from page. 218.) 

Tiianimn : Manufacture of coinpounds of -, and their 

application in dyeing. l'\ Krban, f-hem.-Zoit., 190(1, 
80, 145-14(1. 

In referring to the preparation of titanium hydroxide 
from rutile, the author givea an account of a* method 
adopted about ten years ago, when this substance first 
attracted practical interest owing to its property of 
combining with dyestuffs. It consist* in melting the ore 
with sodium hydroxide, lixiviating the mass with water, 
wasliing the residue free from alkali, dissolving it In 
hydrochloric acid, and treating the solution with alkali 
to precipitate the titanium as hydroxide. The product 
is freed from iron by adding sodium sulphide, washing 
the precipitate and treating it witli sulphurous aoi<h 
it is then converted into the double oinUate of titanium 
and atamonium by treatment with oxalic acid and 
ammonluin oxaUte. Thirty parti of rutile eontaining 
90*^ per qenl of titenie aafd gave 120 parts of ” exalate.^ 


By mordanting eotton with tannio and tiianlmai 
previous to dyeing idth bseio dyestuffs, Kearns and 
Ba^s (this J., 1097, 44) obtained fast colours. jMtehtt 
(this J., 1002, 1329)) however, asserts that the dyeings 
on tanned leather with titanium salts arc too wde ui 
colour to bo of practical value, a statement which is in 
disagreement with the autlior, who finds that these com¬ 
pounds act more efficiently tluin mordants consistbiff of 
tannin and antiihony. For the production of yi^ow 
and orange shades fast to rubbing ond washing, he 
rccommenas the use df a yellow bottom composed of 
tannin and titanium shaded with Auramine 6 ot 0, 
Acridine Orange or similar dyestuffs. Faet scarlets may 
bo obtained by dyeing Safranine, Rhodamitte, Aorldlne 
lied or Pyronino on the same bottom. Methylene "S^olet 
and Heliotrope give purple shades, Capri Blue, ThKttiine 
Blue, Nile Blue and Setoglaucine Green and Methylene 
(.keen olive colours. Titanium may also be aptfiied as 
mordant on coif on in the form Of hyilroxide, out the 
coloiu-B obtained present no striking oharacterisHc*. 
When dyed on a tannin and titanium ground, the faStneSs 
of Gallonyanines is greatly moreased.—D. B, 

Sulphide dyestuffs as discharge colours a-Na/pHh/^- 

amine Claret; ]*rinling of -. E. Iwanowssi. 

7.. Farhen-Ind., 1906, 5, 85— 86. 

A “ FAiHT.v i>ARK ” blue discharge on a-Naphthylamine 
Claret may, it is stated, be produced with Imm6<BaI 
Tndoiio H eone. uiiri Iknigulit 0 by means of the following 
printing rohmi': 80 gnus, of Tmmcditil Indone R cone., 
40 grms. of caustic aodii of 4^13., 40 grms. of glycerin, 
370 gnus, of allculme thickening. 50 grms. of cliina clay, 
260 gnus, of llongalit (\ and 160 grms. of water. The 
alkiiline thickening is prepared witli 400 grms. of gum 
(1:1), 1(K> grms. of <lextrin, 470 grms. of caustic soda 
{41° B.), and 30 grins, of turpimtine. Tlio goods afo 
printed, Bteainod for 15 miiiuteH in the absence of air, 
washotl off in cold water, and soaped.—IL L. 

Sdlc Yarn; Imitation - —. TJ.S. Customs Decision. 
'1'he I'nitcd States Circuit Court of Appeals, January 
16, 1906, that artificial silk yarn, wmch in texture, 
quality and use rcaembles equally silk and cotton yarns, 
but being in fact produced from short fibre' cotton, it not 
dutiable by aimilitiMlc os ” silk yarn *’ at 30 per cent. 
ad valorem. In vievv of the fact that the yarn eonsists 
of cellulose, the Court held it to be dutiable by simiUtm^’ 
as “cotton yam” under paragraph 3(>2. This deoiaion 
overrule.'^ botli the United States Circuit Court and the 
BoanI of (Jonorul Appraisers. The 'rreasury Department 
January 31, 1906, has acquiesced in this deoision. 

[T.U .1 R. W. M. 

ChlorineAction of silent electric discharge on —, 
F. Russ, VII., page 204. 

Enousu Patenth. 

Steaming apparatus; Ct/rttinuous opet^ fabric ——. J, 
Wood, Ramsbotloin, Lauca. Eng. Pat 1547, Jan. 
26, 1906. 

The fabric is supported in the steaming chamber in festoens 
by rods or tubes carried on travelEng chains.. .At the 
feeding ou(l of the steam chamber the fatoio is moved 
by a pair of nip rollers, which lower it in festoons between 
tho supporting rods. Thoftc nip rollers may be reaiBly 
disengaged and withdrawn by mechanism whioh u 
described. An improved festooning arrangement is 
described, consisting of a swinging gmde moved periodi¬ 
cally by each rod supporting (^o fabric as it is carried 
torward by tho endless chain. Tho fabric may enter (u^ 
leave at the bottom of tho steaming chamber, to enable 
a greater density of steam to be more conveniently 
obtained. In any case the fabric enters over suitab^ 
steam-heated rollers. Tho steam may bo produced by 
boiling wator, in a well on the floor of the chamber, by 
moans of clo^ or perforated steam pipes. The ktbam 
may be removed by down-take ^pes ending near the 
top of the chamber, and arranged againit the ioiiw fioe 
of the walls, and similar up-t&he pipes for fho Sbeata inay 
also be used. The rods of fApn Mm Bmi 
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eaa be partially rotated, so that all parts of the fabric 
may be coniplo^y exposed to tlie steam. This is effected 
by meaus of siar-wbeels attached to the ends of the rods, 
which engage on pins connected with cast-iron supports, 
on which the star-wheels slide.—E. F. 

Shaded eficcte on fabrics; Ueiliod and ajyparatua for 

•producxng - hy padding. Farbwerke vorm. 

Meister, Lucius und Briining, Hoechst on Maine, 
(^rmany. Eng. Pat. 10,196, May 15, 1905. 

'L'lis ioTention relates to a padding process for printing 
fabrics with stripes of colour, so as t(> produce rainbow 
offecte, and consists in applying the colours or mordants 
to a well wrapped roller ol a padding inaohine, in such a 
manner that they merge into one another in uninterrupted 
gradations, and then transferring them by the pressure; of 
a second roller to the fabric, wliicli passes through the 
machine. For supplying the wrapjKHl roller witli the 
different solutions, endless bands are ustnl, such as strijm 
of felt, distributed in large numbers over the entire 
width of the nmchiiio, which, by rubbing against the 
roller, convoy to it- the colours from a aenoH of vcbbcIb 
below. In another device the colour trough of the> 
machine is ftiviUed into soparate compartments, ench 
containing one of the solutions, which are convoy<;d to the 
wrapiied roller by a divided roller rotating in the trough, 
and iiaving vertical slits to accommodate the partitions 
separating the different couipartmente.—1). B. 

Qalvanisers' toaMe produda; Trealmeni of - for 

the recovery of mdal and the fornialion of other sidtstarices 
{Fireproopng aolvlion and ptgment]. K. K. Banders. 
Eng. Pat. 4334, March % 1906. X., page 26M. 

Paper, textUe fabrics or the like; Coahng - toUh 

viscose or mixtures tfyireof vnth fngmentsy and apparatus 
therefor. L. Lilienfeld and V. Tedoako. Eng. Pat. 
6214, March 13, 1906. VI., pagt; 263. 

Umtbd States Patbjsth. 

Substances ; Apparatus for degreasing -. H. Itoeeko, 

Assignor to E. Priulz, Philadelphia, Pa. U.S. Pal. 
»10,m Jan. 16. 1906. 

A TAEK, couiaiiiing supports for the materials to be 
treated, is connected by two pipes with the top and bottom 
respectively of a oondenaor. Above the aup|K)rts a 
propeller is mounted so as to be rotatable in opposite 
mreotions. Driven in one of these, it draws air or vapour 
ff‘om the tank to the upiier pipe, when the iiiatorials are 
being treated, by a method of partial immersion, in the 
grease-solvent employed; moved in the opposite direction 
it forces air and the vaporised solvent through the lower 
pipe to the condenser, after the greater port of tlu^ solvent 
DOS Ik^en withdrawn from the tank.—E. 13. 

Potash leaching apparatus [for raw v>ool]. E. F. Bern¬ 
hardt, TiCisnig, (lermany. tJ.8. Pat. 813,078, Feb. 
20. 1906. 

The raw wool is fed by rakes into a channel having a 
perforated bottom, secured over a reservoii- contaimng 
the washing fluid, and divided into compartments. 
Bprinkler pipes, an p])Ued by pumps with liquid trom the 
reservoir, ar(‘ arrangt'd over tb(; onanuel from the iKittom 
of which the liquid is returned. Thf; compartnientH into 
which th<j reservoir is divided have communicating 
openings through which the liquid flows from one to the 
other, the How being controUod by the influx of water to 
the lost compartnient. in which the height of the liquid 
is regulated by a float. Pressing rollers receive the 
washed wool from the end of the channel.—E. S. 

Fat/rics; Process of ageing dyed -. P. F. Vogel, 

Bt. jyouis. Mo., Assignor to W. F. Calmore, Philadel¬ 
phia, Pa. U.S. Pat. 810,312, Jan. 16, 1906. 

Fabbigs, wliich have been “ subjected to the action 
of an oxidisablo d^e,*' are removed from the bath in which 
hey have been ilhmereed, and are exposed to air, the 


temperature of which is ^adually first increased and then 
decreased until it has ^ome normal, when they are 
removed to a chamber in which the ageing is complete by 
continuously moving them through an atmosphere at 
or below the normal temperature.—E. B. 

Fabrics; Process of oxidising -. B. Cleff, Rauenthal, 

Gormaoy, Assignor to the Susquehanna Silk Mills, New 
York. U.S. Pat 810,394, Jan. 23, 1906. 

Tissues, after being immorsecl in a bath containing a 
salt of aniline or an analogous compound and suitable 
oxidising compounds, are [uaoed in a drying apparatus 
in whieli the oxidation is started. They are then intro¬ 
duced fur a relatively short time into a mghly heated and 
muist atmosphere in aclosetl chamber, where the oxidation 
is completed.-—E. B. 

Waterproof compound. O. H. Nowak, Assignor to E. 
Smith, Chicago, 111. U.S. Pat. 809,731, Jan. 9, 1906. 

'Phr claim is for a waterproofing mixture composed of a 
dihydroxyuaj)lithylmethane oompound, soluble in water, 
casein or other albuminoid or “ adhesive,” with or without 
a stjlvont for the latter, and a “ eoloimng ingredient.” 
The mixture is applied in aqueous solution. —E. B. 

Materials or artides resistant to water and chemicals ; 

Process for rendering -. 0. Kochmann and J. 

Kanfniann. Berlin. U.S. Pat. 813,218, Feb. 20, 1906. 
See Eng. Pat. 16,744 of 1906; this J., 1906. 1226.—T.F.B. 

French Patents. 

Silk ; Process of making brilliant threads similar to -. 

Farbenfabr. vorm. F. Bayer und Oo. Fr. Pat. 360,442. 
Dec. 30, 1904. 

Skk Eng. Pat. 28.733 of 1904 ; this J., 1906, 1299.—T.F.B. 

Silk charged with tin comjKmnds ; tendering - residant 

to destructive atmospheric agencies^ and to perspiration. 
Soe. Anon. Coop, per la Stagionatura e I’Assaggio delle 
Sete od Afiim. ir. Pat. 368,033, Sept. 26, 1906. 

To render them more resistant to light, heat, “ atmospheric 
agtmts,” and to the soiling action of perspiration and 
chlorides, silk yarns and tissues, charged with tin com¬ 
pounds, are treated, after dyeing, with thiourea, qumol 
(hydroquinono), or a derivative ot one of these compounds, 
qumol- (hydroquinono- ) sulphouic acid being mentioned 
as especially suitable fur the pur^iosu. Bilk tissues in the 
pure condition may also be ” iinisbed ” with the same 
compoun<is to enable them to resist staining with chlorides 
and iierspiration. The compounds are applied in solution, 
in the free state or in the form of salts. They {lossess the 
advantage, compared with thiocyanates (sulpboeyanides), 
the use of which has been claimed for the same object 
(Eng. Pat. 26.728 of 1904; this J., 1906, 129), of not 
being susceptible to discoloration through contact with 
iron.—E. B. 

Tissues; Machine for coating - with finely divided 

maicruds. The Barnwell Machine Co., Ltd. Fr. Pat. 
368,209, Oct. 2, 1906. 

This apparatus, designed to effect the coating, in a oon- 
tinuous mamier, of textile tissues with layers of finely 
divided materials, is constructed as follows:—An endless 
travelling apron, b, {sec figure), driven in the direction 
indicated by the arrow, letteives at a convenient point, to, 
in its course, the finely divided material with which the 
tissue is to be covered, which is deposited in a rough 
layer from a fluted cylinder, f, revolving in a box with a 
slit in its bottom. The material is evenly spread by a 
revolving brush, n, and is then pressed down upon the 
apron by two cylinders, The tissue to be coated 

is drawn from a roller d, to a roller, (ft, passing, on its 
way to the latter, successively over a roller, d^, under a 
device, /, where a solution of indiarubber in solvent 
naphtha, or a similar adhesive solution, is applied to its 
suriaoe, and, finally, between two pressure rollers, g, gt. 
Here, the tissue and apron being brought ititp oontaot, 
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the layer of finely divided nmtehal is transferred from 
the latter to the prepart'd surface of the former.—K. B. 

Textile tisevea and vnxtd: 11ae of iwn-hyuroacopic com- 
powjjrf^ [Horatv a7td phoaphatr of »w rendering 

- iion’inflamnnMe. H. Kohl*. Ft. Pal. 3G0.37K, 

Dec. 7. 1»04. 

Tkxtilr tissueH, wood and siniilar materials, are render(<d 
non-infianiinable by precipitating upon them zinc yihoK- 
phate, zinc borate, or a mixture of both (^onipounds. 
xhese are appliwl in ammoniaeal Holution, and l>ecome 
deposited in and upon the maUirinlH as the ammonia is 
volatilised during the jiroeesH of drying the materials. 
The coin|X)undH mujiloyed. <lo not, it is stated, effioi’esce 
or absorb moisture Ironi the air.—R B. 

VI.—COLOURING WOOD, PAPER, 
LEATHER, &c. 

{('onttnUfd from page 17fi.) 

Rnomsii Patent. 

Paper, textile ftdnica or the like ; (looting -- trith 

tnaeoat or mi.diireM thereof u'ith jAgmenta, and apparatva 
therefor, b. bilieufokl and V. Tedesko. Vienna. 
Eng. Pat. fi2l4, Alarch 13, 1906. 

In order to obtain uniform coatings on continuous 
HUpporta, the jiajHir. to which the viscose has bwm ajipliod, 
is passed round a supjiorting roller, beside or above which 
revolves a distributing roller at a suitable sjieed in a 
direction contrary to that in which the paper is travelling, 
% doctor or 8cra|)er being applied to the jieriphory of the 
iistributing roller to remove the excess of viseose taken 
from the coateil surface by the roller.—U. B. 

(•rKUMAN PATENTS. 

Dyeing leather ; Proeeaa of -. Act.-Ges. f. Anilinfabr. 

Uer. Pat. 194,604, dune 6, 1904. 

Lxathbiv is dyed by immersion in a solution of an amino* 
liphenylaminesulphonic aeid and an oxidising agent, 
Aith or without addition of another dyestntf; the 
liphenylamino derivative is obtained by condensing 
D-nitrochlorobonzenesulyihonic acid (N()o:S08H:C!~ 1:3:4) 
ffith m'phenyleneilianiine, chloro-jM-phwnyleni'diamine, 
>r rn'toluylon^tamine, and reducing the pi'oduct. Grey- 
blue to blue-black shades are obtained on chrome leather, 
tnd grey-black on ordinary leather by this methc^. 

-1’. F. B. 

^)yting Uoihtr with etUphide dyeHnffa; Proeeaa of 
I 4 . CaaseUa und Co. Ger. Pat. June iW, 1904. 

^ present speoifioation deals with a prooees of dyeing 


leather with sulphide dyestuffs without the use of an 
alkali sulphide as solvent, the solvent used in the 
present case is * solution of a formaldehyde-hydro- 
sul}>hit4^ compound.—F. B. 

VIL—ACIDS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEHENll. 

{Coniinued from page. 219.) 

Arsenic from hydrochlorie acid; Remnml of ——, for 
use in the Morah-Herzelius method. A. K. Ling and 
T. Bctullc. XXill., page 286. 

Sodium carbonate and hydroxide ; DenaiHea of adutwna of 

-. K. Wegsihoidcr. Monatsh. f. them. 1906, 

27, 13—30. 

Tub author lias recalculated his formulie (this J. 1905, 
730), an he found that some of Lunge’s densities were 
based on water at 4' C., and others not. He has oorrooted 
the latter accordingly, and the resulting formulsi are, 
for sodium carbonate:— 

dt - d{w)t+(0'W)3348 - O-O^fitMiOt+0-0«3603t*)Nt 

- (0-(H)l09fi2- 0-0*35K3t-b0-07187.3t*)Ni* 
or 

dt --d(w)t + (0*0103829 - 0-0*16527t.l-0*0’643t«)P 
+ (0-0*3680 + 0-0« 1634t - 0-0®865t8)P«, 
and for scKiium hydroxide 

tit <i{w)t+(0*011«027 -0-0*26Ult-|-0*0®10232t*)P 

- (0'0*10KI7- 0-0«3«748t-l-0-0®2034t»)P*. 

For discussion of the limits of agreement with observa¬ 
tions the original must be consulted.—J. T. D. 

Biarnvth , Peroxides of -. I. Oridaiion of hxamwtk 

compounds by gaseovs chlorine in presence of potasiivsn 
hydroxide Hdution : the no codded “ bismythic aeid ” 
the so-called “ bismuth tHroxidc dihydrale.'* A. Outbier 
and K. Biinz. Z. anorg. Chem., 11K)6. 48 . 162—*184. 

I'liB authors mode an exhaustive investigation on the 
action of gaseous chlorine on bismuth compounds in 
presence of fiotasHium hydroxide solution, Beiohler's 
experiments (this J.. 1899, 6lfl) being repeated. It was 
found that for the formation of peroxides of bismuth, the 
presence of alkali and its uatun^ and concentration are of 
importance. It is only in presence of potassium hydroxide 
that compounds are “formed, which yield yellow to red 
coloured products on treatment udth concentrated nitric 
acid. It was found that those pniducts which yielded 
the largest quantity of tlu4 rerl-coloured peroxide on 
tKatmeut with nitric acid, contained tlw greatest propenr- 
tion of active oxygem Notwithstanmng nutiinous 
attempts, the authors were unable, by ^ ao^m ol 
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chlorine on bismuth oom^unds, in presence of potasstum 
hydroxide, to obtain nnilorm products or to isolate from 
the reaotion-pro<iucts doiluite ohennoal compounds. 
They are, therefore, unable tooontirm previous statements 
AS to the existence of “ bismuthic acia ” and “ bismuth 
tetroxido dktydrate.” —A. S. 

BigmtUh ; Peroxide$ of -. //. Ozidaiion of bi.imuih 

oxide bp liectrolytic cldortve in presence of pjtassinm 
hydroxide^ and the so-called “ jiotassitim bismiiihutt'P 
A. Outbier and H. Biinz. Z. anurg. Chom., 1900, 
‘Jl)4-~20e. 

DiuchI.i:r, in 1899 (this J., 18U9, 610), etatod that the 
hitherto unknown “ ])otaasium bismuthate, KBiUj,” is 
lonued when a mixture of luanmth oxide, potaKsuiiu 
Wdroxld© solution, and potasHuim chloride jr. elcctrolyswl. 
'Ine authors have rejM^ated Dciehler’s exfmriinents," but 
have never succeeded in obtaining a liomogimeous Hub- 
stance; the prmluct of the oleetrolysiH is not a “ ixitas- 
sium bismuthati\” but a mixture of cumiKutiuls, as 
previously doscnbetl (see prtKiwlmg abstract). On treating 
the product with hot, coactmtrated iiilrui acid* there is 
obtained not bismuthio acid ” as statt'd by Jleioliler, 
but a mixture of jKjroxides of bismutli.—A. S. 

Phosphorus svlphidcs. II. Giran. Comptes rend., 1906, 
142, 398—100. 

Till author heated to a high temiKirahiro in sealed IuIk'R, 
mixtures in various proportions of sulpliiu* and phosphorus, 
and determined tlioir solidifying points. Tiiero were four 
maxima on the resulting curve, at 167'^’, •29(»"', 272". and 
3U® C, oorresjionding to tlie four compounds P 4 S;,, rjjS 3 , 
PjSft, and Pfc> 4 , and tour muuiua mdicating euteclioN near 
in oompiisition lo_p 2 H, PS, PS^, and PM 3 .—J. T. I). 

Btdphur, sid'phale; The system -. K. Briirkner. 

Monatsh. f. (Jluiii., 1906, 27, 49—58. 

Tltn author has systematically examined the otdion of 
sulphur on metallic sulphates, wlien heated with lliein 
in a covered |)orcelain crucible, or when ils vapour n. 
passed ovor the ri'd-liot salts. The alkali and alkaline- 
earth aulphales all yield mixtures of sulphide, thiosuljiliato 
and polysulphide, probably formed by the following 
reactions:— 

2Mj804+S - 2MjS 03 + S( )o ; 4 M 2 HO 3 « MgS +>4 ; 

MjSOj + S^-MgSjGa; 4‘'M2S2t>o^M2S5 + 3MoS()4. 

The sulphates of magnesium, bervllium, and luuminiuin 
practically do not react with sulphur. The sulphates of 
other metals all yield sulphides, but in some teases fbo 
sulphide and oxide react and yield the metal (bismuth, 
lead, antimony), and in some cases tho oxide itself is 
formed’(uranium).—J. T. 1). 

Chlorine; Adxon of Ihr silent dcciric discharge on - -. 

F. Russ. Monatsh. f. Chem., 1905, 26, 627—64tk 
Kxllner, in 1891. patented a process for iucri'asing tlie 
bleaching effect of enlorino by subjecting it to the action 
of the silent elt'ctric discharge (Eng. Pat. 22,4.18 of 1H9I ; 
this J., 1892,3.54). Mellor, in 1904, found that chlorine, 
which hod boon subjcclod to the electric discharge, show'cd 
a shorter induction period in the reaction between hydrogen 
and chlorine under tho inlluonce of light than ordimiry 
chlorine (see (.’hem. Soe. J;*roc., 1004, 20, 140, 196k 'J'he 
author has investigalcd this “activation” of cldonne, 
using as a basis of imnisuroiTient the action of the chlorine 
on benzene. It was found that the effect is duo to the 
combined action of ultra-violet light rays and the silent 
electric disobarTO, and is much less pronounced if one 
of thes<» factors bo suppressed. The rate of “ activation ” 
of the chlorine is i^cater in a quartz vessel than in a glass 
oho, the former being penetrated more readily by the 
ultra-violet rays. Cldorine dried by means of sulphuric 
acid or phosphorus pentoxide is not so susceptible to the 
effect 0 ! the electric discharge or ultra-violet rays as 
ordinary moist chlorine. The aotive chlorine retains 
its aoti^ty for long periods at the ordinary temperature, 
but is rendered iaactiTe by hoatiiiff, by the passage of 
deetriC tparlu. or by treatmdht with water. (See also 
IFr. Pat. S52.196 of l^; thie i., 4906. 8 . 


Pyrites 3 Determination of sidphur in -. P, Raschig. 

XXm., page 286. 

Nitrogen eomhustion; Theory of the. -. p. A. Quye. 

XIA., page 270. 

Engmsh Patents. * 

Lime ; Process for hydrating -. J. Reaney, jun., 

Baltimore, IT.S.'A. Eng. Pat. 20,464, Oct. 10 , 1906. 
Ski 6 U.K. Pat. 803,60Gof 1906; this J., 1905,1230—T. F. B. 

Leucile and substances corUaining the same; Process 

for imUiny -. A. Piva, Itome. Eng. Pat 2463, 

Fob. 7, 1905. 

Seb Fr. Pat. 351.338 of ItK)5 ; this .T., 845.—T. F. B. 

Air; Liquefying atmospheric --- in several portions 
fh/Jrrtng tn composition. Soc. I’Air Liquido, Paris. 
Eng. Pat. 26,435, Deo. 19, 1905. Under Int CJonv., 
Marl'll 30 , 190.5. 

Skk Fr. Fat. 352.856 of 1905 ; this J., 1905, 969.—T. F. B. 
ITnitkd States I’atents. 

Potash leaxhing apparatus [for raw mtol]. E. F. Bern- 
liardt. U.K. Put. 813,078. Fob. 20, 1906. V., page 262. 

Mtinllic oxides ; Process and appftr(ft1is for producijug -. 

li. Fink-Huguenot. Paris. U.K. Pats. 813,786 and 
813.786. Feb. 27. 1906. 

See Fr. Pat. 312,432 of KHH ; this J., 1904, 930.—T. F. B. 
Fhbnuh Patent. 

Cupric cUoridc ; Manufacture. 0 } -• , and its trans- 

for/nation into cuprir sulphate. G. Daricr. Fr. Pat 
350,421, T)oo. 22, 1904. 

('opi’BH turnings and water are suhjoiiiod in a closed 
stone vessel (having the usual inlets and outlets) to tho 
action of chlorine gas. The action is feeble at first, but 
b<M!omo 8 vigorous owing to tho formation of cuprous 
ohlondo, which quickly’ absorbs chlorine, with rise of 
tomperature. i(» form the cupric salt, the solution of 
which is withdrawn and crystallised. By heating the 
crystallised cu]inc chloride with strong sulphurio acid, 
in a suitable vessel connected to a receiver for collection 
of the hydrocbloric acid evolved, cupric sulphate is 
formed.—E. S. 

Geuman Patents. 

Hydrochloric acid containing arsenic; Process for the 
purification of ~ —. Farbwerke vonii. Meistor, Lucius 
iitid Briiiiing. Ger. Pat. 164,355, April 15, 1994. 

Tita process consists in treating the impure acid with 
(compounds of vanadium dioxide. When an indigo blue, 
Hulphurio acid or hydrooUonc acid solution of vanadium 
dioxide is abided to hydroohlorio acid containing arsenic, 
metallic arsenic is immediately precipitated, especiidly 
if the aoid bo warm. Tho blue colour of the vMiadiam 
dioxide compounds changes to the green of vanadium 
HOMipiioxide compounds. In practice the hydrochloric 
acid gas from the salt-cake puns or furnaces is led through 
a coui'cntrateil hyilrochloric acid solution of vanadium 
dioxide contained in an earthenware vessel, perforated 
plates b(4ng provided to ensure intimate contact between 
liquid and gas. When the vanadium solution is exhausted, 
the separated arsenic is filtered off, and the vanadium 
sesquioxido re-converted into vanadium dioxide electro- 
lytioally. —A. S. 

Stdphuric acid obtainf.d by the contact process ; Method 

for the clarification and puri^tdion of -. M, Liebig. 

Oei. Pat 164,722, July 24, 1904. 

SiTLFHOiao acid manufactured by the contact process 
is dark-ooloured, probably owing to organic impurities. 
According to this invention the acid is treated at the 
ordinary temperatuirb h mbUlBh peroxide. tooH as 
lead pei^oxide or bariuln diotlde, and theh puiod thrObgh 
4 efiita^ fiit«r, e,y.i a aanffilUtw.i^A, 0. 
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CamctUite ttnd ofAer haloid dovhU oaU$ of tho alkaline- 
etiwei Apparatut for the cotilinuont ireatmevl of 

fneed - hu deetrdveie. K. H»»g and P. Glinioke. 

Om. Pat. 168,413, Jan. 20, 1904. IQA., page 271. 

Sodium chromate; Kleetroli/tic manufacture of - from 

chrome iron ore-. Chem. Fabr. in Billwarder vorm. 
Hell und Sthamer A.-Ci. Ger. Pat. 163.641, Fob, 28, 
IIKM. XI.4., page 271. 

Ammonia-aoda manufacture; Proceae for the [clectniylic] 
treatment of the. waatc aolutiona of —- unth recovery 
of hrine for uae over again. A. Kiodcl. (lor. Pat. 
164,720, Match «, 1904. XI.4., page 271. 

C'ljdnamidc; Proeeaa for preparing -—- frimi aodium- 
cyanamida aolutiona. HeutBche Gold- und Silberecheide- 
Aneialt vorm. Roessler. (Jer. J*at. 104,724, March 17, 
1004. 

HowiiM-oyAWAMioB Bolulion ia mixed with sidphiirie acid 
in Buflioient quantity to rondnr it neutral or very faintjy 
acid, the concentrations of tlio solution and of the acid 
lieing BO adjusted that the total quantity of water present 
is not greater than that which can be fixed by the sodium 
sulphate produced, to form Glauber's salt. ’J'iio cake of 
Glauber’s salt and cyanamide is extracied witli absolute 
alcohol or ether, and the cyanamhlo is recovered from 
the solution by crystallisation. A. S. 

Sulphuretted hydrogen and finely divided aulphur ; ProCeaa 

of Priniueing -. P. Mociiallc. Ger. I*at. 164,322. 

April 12. 1904. 

fiiTUAK (lot) gnus.) is melted with sulpliiir (6 to 10 gnus.), 
and heated mr ten minutes ; the melt is ailowed to oooi, 
and is then broken up. On t reat mnnt witii « ater. hyiirogon 
Bulpiiide is evolved, and sulphur, in a finely divided state, 
separates. The molt may, if desired, be dissolved in 
sodium carbonate solution,, evaporated to dryness, and 
then treated with water.-T. F. 1). 
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{Continued from page 219.) 

Pattern' matcriala; Plaatieity of -. .1. W. Mellor. 

Trans. Eng. Ceramic Soc., 1906-6, B, 72—73. 

Ths author heated separately ground felspar and ground 
Cornish stone witli water, under great pressure (lielorv 
76 atmospheres) in sealed tubes for a few days, at from 
260 to 30ty . Four important facts were notieed. First, 
tlie piastieity of tlio iiiatcrialH was inereased, and the 
new piastieity was not of the pseudo or temporary 
eharoeter prociuced hy tile addition of foroign materials 
like soft, soap, tannin, gums, &c. Seeoiid, (ho outlines 
of the particles, under tlie microscope, had lost their 
clear, sharp definition, and become more or less irregular 
and blurred. Cushman found tlie same diSereuee in a 
loss degree lietweeu felspar wound in cold water and 
felspar gromid dry. Third, tlie outlines could lie more 
readily stained witli Safraniue or witli Malachite Green 
than before tlie action. Fourth, the water m wliieli the 
materials were heated, after tlie action, eoiitained a 
quantity of soluble salts. This agrees with an experiment 
of Rttubr^e’s, in wliieli a soliiiion of potassium silicsie 
was obtainwi by tlie prolonged action of water upon 
ground felspar. 

7 'he author has applied the same treatment to other 
iiodiBB with the following results; —With ground flint, 
there was little, if any, perceptible difference lieforn ond 
after treatment. The plasticity of cliina clay was sligldly 
improved, while ground earthenware and china pitchers 
" b^me relatively quite plagtic.” He points out that 
only those materials wore made appreciably plastic 
that contain alkalis in combination witli silioa and alumina, 
and considers that liquid water and not steam is the 
potent agent. The prooces also works bettor if the water 
is ohanged, probably beeause this prevents tlie reoom. 
bUution of tba eqlable materuds with the bodies from 
whhwi (iho|! have been removed.—W C. H. 


Porcelain body and ita toughnnaa; Beiation beiwann th* 

eompossUoa of a -. E. Ogden, Ttane. Amm. 

Geramio Soc., 1906, 7 , 370—396. 

A LABOB nupiber of mixtures were made from the following 
taw materials i—Brandywine felspar, Golding’s flint, 
English ball cloy, English china clay, and English whiting. 
All the porcelains were burnt at the temperature of 
cone 10. It was found that an increoee in the BO fluxes 
(alkalis and alkaline-earths) increased the tramilueeney 
and fineness of structure. The greatest toughness was 
sliown with 0-26 KG, the toughness decreasing as the B<) 
fluxes increase; if port of tiio BO consisted of lime, an 
increase in stoniness and toughness was noted. For the 
same RO content, an increase m clay increased the fineness 
of structure and degree of vitrification, but rendered the 
poroolaiii more brittle.--A. G, L. 

tthina hodiea in the enamel kiln ; Clouse and prevention of 
the brown stain in ——. B. Moore. Trans. Eng. 
Geramio Soc., 1905—6, 5, 37—4i. 

BitoWN patches and blotches sometimes ap{war when the 
ware is fired in the enamel kiln, olthougli wilien taken from 
both the biscuit and glost ovens it may have looked sound 
and goofl (often, however, of a greenish tint*. Tlie defect 
appears to liave first oeourren in the Longton district 
about 25 years ago. Clioniical analysis of dorectivo pieces 
did not indicaie anything abnormal to account for the 
stains. 'J'he aulliol’ took as a normal china body:— 
4t parte of bone ash, 30 of stone, end 20 of clay. Experi¬ 
ments with every variety of hone procurable, did not snow 
the cause of the stains, and with a dry buff variety of 
.stone, green-coloured ware was always obtained, and the 
lint was improved, towards white, by an increase of this 
eoiistitiient. Itrown-stained ware was, however, always 
obtained when tlie stone was docroased, and the olay 
increa.sed, for example, with a mixture of bone, 44; 
stone, 23.6 ; and clay, 32.6 parts. 

The author liiseusses three factors that iufluenccil the 
introduction of sucli a body composition, eft.1. The 
use of a very dry stone. 2 'Too much olay compared 
with atone. 3. An irnproiier system of mixing—the most 
important of all. 

■1110 use of a very dry stone heoamc prevalent about 
30 years ago, and, os tlie china body seemed deficient in 
plasticity, an iiiereased amount of clay was employed, 
and a body of tlie ty[ie: 44 parts of bone, 28 of stone, and 
28 of clay came to lie useil. With regard to mixinm th* 
change from the slip kiln to the press, diminfshea thb 
chances of good iiil.\ing which arose in the case of the slip 
kiln. Further, in many oases, the second “ ark ” in tl» 
slip house is not largo cuough to hold the whole of the 
charge of hone, stone and elay, fed into the first ark or 
rough pot,” so that if any material is taken out of the 
secoud ark Ixifore all the 'charge in the first hae been 
“ blunged,” the slip cannot ho uniform. 

The author considers that the green colour is duo to a 
ferrous phosphate, which changes in the kiln to a ferric 
phosphate. From some oxjierimeuts made with mixtures 
of bone ash and silica and tired at an “ easy ” and a full 
hcati, and from the losses in weight after firing, it was 
found that tlie phosphoric acid displaced by silioa, 
aiqieared to distiibiito itself among the bases present. When 
the materials were well mixeil, and not fired in layers. 
Goiiseijiieiitly this distribution would bo most likely to 
occur in presswl ware, which is said to bo nearly always 
tlm case in practice ; pressed ware shows a darker colour 
than cast ware.—W. G. H. 

Qlazen; Cornwall alone and felspar in raw lead ——. 
L. B. Coulter. Trans. Ariier. Oramic Soc., 1965, 7, 
366—369. 

It is found that raw leail glaxes shrink loss in drying and 
burning when Cornwall stone is used as an itupodient thw 
with fmspar, the reason being that when the latter is ^Mpd, 
^ditional iumina in the form of olay must be suppUed, 
and that the olay has a high drying and burning shrinkigB. 
If the Carnwall atone or felspar is used mereW as a soi^ 
of alkali, the first produces the more fusible for a^ 
MQUitement of alk^ whilst, if raudh alki^ 
i^pir gives a mdre futibW gtaie. This arisiM front 
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iict th&t in the Cornwall stone the aikaline*earths and 
alkalis ore already more or less combined with the ahiraina 
and mlica, aD<l hence funo more readily than is the case 
with felspar, to which additional silica and alumina must 
be a<idccl; on the other hand, if much alkali is wanted, 
the q^nantitics of alumina and silica a<ldcd, if it is intro* 
duceu as Cornwall stone, arc ho liigh an to give a refractory 
glase. The cost of (^rnwall stone glazes exceeds that of 
felspar glazes hy about 2 or 3 |>er (tent, fin the United 
States).—A. 0. J*. 


Olazen ; SulnhUUicM of m<taUir oxUhn 'm - • I. and 11. 

(X E. Ramsden. Trans. Kng. (Vramic Hoc.. IH06~ d, 6, 
1—23. 

Olazes arc mixtures of various Hilicales ami boiaU^s and 
cannot be rcganU^l as dcliniti^ chemical coiujiounds. 
The physical ciiaractenstics of a glaze are those ot a s<»li(l 
boliition. Tile section of a piere oi glazed ware sliows thn*e 
layers—(a) an outer skin ot clear glaze. (f>) an interniediale 
layer consiHtiug of glaze and body niixeti in varying pro¬ 
portions and (r) the body itself. As In the cast' of 
the aqueous solution of a salt, so in the cas(‘ of a 
glaze to whish an excess of a metallic oxide has Iiccn 
added; afU’r cooling, there ih m* evidence at pr(*sent 
as to what arc the relative' proportums of oxide 
which has been dissolved and then again separati'd. 
and oxide which has been undissolved all through 
the exjierimeiit. Further, in tin* ease of glazes, ttie 
colouring niatU^r which has heiui disHolved may sepa- 
rale, not as friH? oxide, Init cennbined with some con- 
stituenta of the glaze. I'hi* amount of iiu'tallit* oxide* that 
a glaze can tak(' up whilst still remaining clear dejs^nds 
U]>on (a) the ehemnal eomposition ot the glaze, (/>} tin* 
physical properties of tlu' glaze, such as viscosity, lluidily, 
(r) the physical (‘oiiditinn of the chromatic oxide, 
(d) the temperatuic to which it is subjected, and (<) the 
rate of cooling. 

The object, of tin* investigation was to gam information I 
on these jiointa, and also to uoU' tlu* (*llect of variations | 
of the glaze lorniula, and of temperature on the colour ! 
obtained; the effect of variations of tiu' amount of j 
metallic oxide iisi'd. and what volatilisation of it, if any, 
occurred. Twelve senes of glazi's, maturing at about. 
1060® C, were mode, the proportions oi the constituents 
being varied in the individual memlHTs of eai'h series. 
The glazes ranged from tlie <‘omparatively Kinqile mixtures 
of litharge and silura to more complex form.s containing 
sodium carbonate, lime, boric acid, &c.; wherever ! 
possible they w'ere com|Kmnded “ raw,” only those i 
containing alkalis and boric acid being fritteil. Definite j 
percentages of oxides of iiiekcl, manganese, cliromium, 
copper, iron, (*obalf and uranium were introdiici'd (only ’ 
the first and wcond ar<^ considered in this payn'r). At j 
least thr©<> different mixlun's of ea« h oxide W(‘?(* made i 
with each glaze, and fired at 1000"', 105(1", amf IIUO*^ U. ; : 
the cooling curves arc given for each tcmyieraturc, llie last 1 
being steeper than eitfier ol the others. .All the trials j 
with plumbic glazes were fired under finvelay boxes, 
smeared with a particular glaze (DOlHiO; O-lAl^Oa; 
D2SiOj); and the leadless trials under Ik)X<*s smeared 
with a glazi* of the following comjMwition : — 


O'ttKoaO 

0*4UttO 


O-lAlgOa 


j 2-5Si(L 


2. Nickel oWrfc.—'I'he solubility of this oxide, in glazes 
maturing at a temjierature not exceeding ll(.* 0 ‘^ ('.. never 
exceeds I jier cent, of the protoxide, but varies with the 
(‘oinpozition of the glaze. In lend glazes the amount of 
nickel oxide dissolved can lx* increased by raising the 
acidity to 1*6 moleeular part, by inereasing th(‘ content of 
siliosk, and also in the same w'ay with alkali glaz<'H, and an 
increoae of temperature in both eases seems to inereasc 
the Holubility. In both lead and alkali glazes the solu* 
bility ia increased by substituting boric acid for silica, 
while maintaining the high acidity; but the inoleetilar 
ratio of aHica to boric acid must never be less than 2 to l.or 


oj^escenco will occur, even with mcKlerately quick cooling. 
Im oolubility is oiao increased by the addition of a amall 
quantity of tin oxide, not exceeding 2 per cent., to a lead 
the inOT«M^ eolobUity !■ probably due to the 


aolutiim of a small quantitvr of tin oxide in the glaze, the 
acidity of which is thus increased. In both lead and 
alkali glazes an increase in alumina doorea^s the solu* 
bility of the nickel oxide, and raising the firing tern* 
peraturo dov s not counteract its effect: on t^ other 
hand, devitrification may occur if the alumina content is 
decreased too much. To ensure solubility in tlie absence 
of HgO bases, the PbO must not be less than 0*7 of a 
molecular part; if the PbO exceeds that amount, the 
solubility may Ih) increased by replacing a portion of it 
by other HO bases, such us lime, zinc oxide, and, in some 
cases, magnesia. 'I'lioiigli no single oxide is as |>r>werfuJ 
a solvent as lead oxide, ycit a mixture of biwies is better 
than any on(' alone. 'Amo. oxide increases the solubility 
m a very diKtiiict way. ami may replace lead oxide iiji to 
0*2 of a molecular part. The solubility is also increased 
by M'piaeiiig lead oxide and other HO bases by alkalis. 

It was found from thi' trials that the best resiiltK were 
obtained at a firing tmuiK'rature of 1050"; in most eases 
at I 100 ‘" 0 . dark spots (.lecurred, due to local separation 
of tlie nickel oxide. 'J'hese separations arc less likely to 
occur when the raU* of cooling is rapid. With lead glazes 
the colour was straw-hrowu, except when magnesia was 
present, when the colour became distinctly green, 
esjKicially at 1 100 ' U. 'Die alkali glazi*s wert* grey, but an 
increase' of nickel oxide, alumina, or boric acid in them 
i'onvertcd the colour to brown. No volatilisation of nickel 
o.xidc was deti'cted in these <*x|s*riments. 

U. Manyanf-ir oxide. —In this set of exjierimonts, 
iiiangancse carbonate* was used in amounts equivalent 
to 1, 2, and 4 |ht cent of the monoxide, and with the 
glazes usoil. th<’ amounts diHsolvenl varied between thaso 
extremeK, at lempeiature.s below 1100' C. The' noIii bility 
is increaH(‘d by altering the composition of the glaze m the 
same ways as describe'el for iiieikel oxide*, with two 
exceptions. Unlike nickel oxide', the solubility of man¬ 
ganese oxide is not affecteHl by the addition of alumina 
to an alkali glaze. In both the' oxi(le*H considereel, tlui 
(i(*cn‘asc in soinbiiity tliat acoom)>anieH the increase of 
niuinma, may Ix' due' to the increased viscosity of the 
glaze* by aiumma. In the* case ot niuiiganest' oxide, the 
rcjilacement of part of tiu' silica by bone acid does not 
increiw* the soUibiUty ot the' oxicle. Though firing at 
lO.'itr imu-e'oscd the amount <d e»xule dissolved, better 
colours wi're obtained at KKK)'’ (\. and, ns before, e*oloureel 
separations are less iikedy to occur whe'ii t he rate of cooling 
i.s rapid. The ce>lour ot the glazes with inangani^si' oxide, 
generally elaret-brown, is considerably modified by 
alteriii ion in the composition of the gla 2 (*K. and of the tiring 
tenijs-ruliire*. .An increase of silica, or the presence ot 
litharge, zinc oxide' or lime', gave' ]nnk tints, but alumina 
and lioric acid gave brown tinl.s. 'Fhe only indication 
of volatilisation was that some of the glazes, containing 
4 ))er cent, of manganese monoxide, were coated with a 
film. appare*ntly of e'ondcnsed manganese oxuh*. 

The colouring matter is the most exfsuiMive oomjiODent 
of “majolica” glazes; lienee these esxperiments have a 
practical value, in that they show the conditions necessary 
lor the solubility of the oxide, and the conditions that 
affect the colour, which is generally lH*tter when the 
solubility is complete, whilst many defects arise from the 
se)>ara 1 .ioii in the glaze of I'olouring onm^Hmnds and from 
sujiersaturntion.” VV. V. H. 

\Glasii\ limketH. U.H. Customs Decision, 

Jan, 22. IffOff. 

Rfakeks used for chemical purposes are dutiable at 

(HI pc*r e*ent. ad vfdoum as “ blown glass w'are ” uoder 
]>aragra)>h KXl of the present liiriff. H. VV. M. 

(tlfiHsmirc; ('hvmmd - -. U.H. fhistoms Dee/ision, 

Jan. 2ff, DKIO. 

PHoTonnAnno baths and glass tubing are dutiable atffO per 
cent, ad valnrem uoder jiaragrapb lOO, as “ blown glass¬ 
ware,” and evaporating dishes, the edges of which had 
been ground and polished, are dutiable at the same rate 
and the same paragraph as “ ground glaasware.” 

R. w. m. 
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KN0I48H Patent. 

Clap or nimilar materiaU ; Drying of vtirioua subaances, 

9wh a« -. 1’. M. Stookor, St. Atistoll, Cornwall. 

Eng. Pat. 2102, Fob. 2, 1906. 

Tub invention cuiioisU eHHentiaily in nocnritig a mure 
oven heating of the drying cbeinbor bv arranging that 
the air neceasary for the combuHiiou (/ tht> pnMlucer or ' 
other gas in the flues Isilow the drying chamber, eiit«*rH ! 
by a number of jK>rlH distributed along these flues. The • 
flues may l)c constructed according to the inventor’s ^ 
Eng. Pat. 2097 of 1905 {this J., IWm. 219).-A. C. J.. ; 

Kuen< ii Patknt. 

[Ccrumir ohj<'cl.s.\ tn (hr rtritiMir industry of ! 

ocrvrrtHg in aUiivial lifhrr nntnrtiUy ui npmnl 

comiMifiiluui, or dnr ariifiruUly mual. J. DosKanc. 
First Additi<ui. dated S<ipl. 27. I5K)5. to Kr. l*al. :154,20!, 
May U, 1W15 (this J., MKir), 1110). 

In order to do away with the grinding of l)»e worki^l clay, j 
a.s descrilied in the main |mU-nt, which grinding is nocessary 
onlv to ineorporalx; uncoinbined partii-les ot iron oxide 
ami of silica with Ihc mass, the elay is (mrified from 
these particles by lovigation os usual. The rcHultiiig loss i 
of about 15 {R'r cent, ot the material is more than counter- 
balanced by the gain due to avoiding grinding, requiring } 
a lower temixirature for tlie burtung and iriving higher 
value to the finished artielo. ~ A. (r. L. 


IX.—BUILDING HATEBIALS. CLAYS, 
MORTARS, AND CEMENTS. 

j 

{Contniiltd from ■imgr 220.) 

Hanxiir : Admulagn* of —u ufuidory luutninl. j 

A. J. .Aubrey. Eng. and Mining J., 1909, 81, ! 

217 -2IH. 

Thk advantages of bauxite us a refractory material lor ' 
lining ojien-heartli furnaccM, rotary eement kilns and 
lead retimiig furnaces are tlistmsHeil.* It is stated that a 
lining of bauxite, (1 in. thick, in a cement kiln was in good ; 
condition after ton montlis’ contiiiuuuH service, and tliat, j 
as a lining for load-rirfining furtiauea, bauxiti; lasts from ; 
live to six timcb as long as lircbru k.—A. F. ! 

Umtbo States Patents i 

Dud in ro(«/«; Droccus for the iiraruiion and laying ; 

«/-• W. M. SandisOn, .»ytou, Scotland, Assignor i 

to H. tl. McKerrow, Newton, Itfuss. U.S. Pat. 815,389, ! 
Feb. 20. 190«. 

See Eng. Pat. 18,!)04 of 1904 ; this J., 1905, 443.—T. F. P. | 

t‘v.mtia~kUn ; thcilUding -. H. K. Eldred, Hionxville, ' 

N.Y., Assignor to Combustion Utilities i'o.. Now York, 
N.Y. U.S. Pat. 812,834. Feb. 20. !IK)«. 

The cemeni.kilii coiisists «»f an itichiieil l>arr(4, Knc<I with 
refractory matt'^rinl, ol greater lateral than vertical dm- ; 
meter, and which can he automatieatly roeked. Tlu' 
kiln tajHirs from tlie lower end, at wliicli there is arranged | 
an exterioi furnace with grate and ash-pit, to the higher 
end, whh'h oominuaioates with a stack and fed for the 
raw material. A conduit fitted with a fan-blower is also 
arranged so as to return prixlucts of combustion from 
the* stack end to the asii-fiit lielow the grate.—A. C. L j 

Ci^rntint / Produciion of -. ik Urau, Kratzwiock, 

Germany. U.S. Pat. 813,003, Feb. 27, 1900. 

SufiFr. Pat. 343,162 of 1904 { thisj., 1904, 9H5.—T. F. B. 

Fbknx’h Patents. 

Building'tnaieried; ('. do la 

Roche. Fr. Pat. 3«l,340, Nov. 23, 1904. 

SU Eng. Pat 26,884 of 1904; this J., 1906, 1233,—T.F.B. 


Ttxlilt iiames and tvood; Use of non^hygroooojm com* 
younds [Honda and phoaTphaU of sine] tn randtring **— 
not»*trz/mmma6/e. H. R^. Pat 360,378, Bee. 7, 
1904. V^, page 203. 

Wood; Process of caulking - during impregmdion or 

dudng. G. Krou. Fr. Pat. 368,002, Oct 17, 1906. 
Under Int Ckinv., Jan. 9, 1906. 

See Eng. Pat. 20,791 of 1906; this J., 1900, 122.—T.F.B. 

Fireproofing combustifdc maitrials: isolation for -. 

Tlie Firo-Rcsistirig Corporation, Ltl. Fr. Pat. 3^,730, 
Oct. 21, 1905. Under Int Conv., March 13, 1905. 

See Eng. Pat. 5209 of 1905; this J., 190(1, 182.—T. F. B. 

Ulonc and pavtmenls; Mannfaclun’ of artifudal - 

K. PhihpiH'. Fr. l^at. 360.439. Dec. 30, 1904. 

Jf'uK making artificial stone, 1000 litres of sea-sand, and 
5(Kl of calciiioil magnesia arc mixed with 75 litres of a 
magm^sluiu chloride solution at 34’ B., containing 1 per 
cent, by weight of calcined alum, 2 of »ine carl^nate, 
3 of lead acetati'. and 2 of mercuric (dilodde, and with 
25 litres of a solution of zinc sulphate at 12^ B. For 
)>avemeiitH. wall-facings. &c., 25 litres of soft sawdust, 
2 of crushed stone. &c., and 9 of magnesia are mixed 
with Huflicient of the above two liquids to give a semi- 
liquid paste.—A. (;V b. 

Furnaci irdli generator gas as fuel, for rmdiny limedonCt 
dolomite and other analogoHs tnuteruds. K. Schmatoila. 
k’lrst Addition, dated Sept. 20, 1905, to Ki*. Pat. 362,649, 
Feb. 17, 1905. 

'I'lTK improvement m tlic furnace descrilMK) in the mi^ 
jiuteni (compare Kng. Pat. 4245 of 11H16; this J., 1905, 
925) ((msistH in distributing the gas by bringing the 
latter through a cliaiinel to the middle of the base of the 
furnace, the channel then .dividing into otheni arranged 
in a croH.s, star or T-form. These chaimclM end in the 
imcending ones. A portion of the gas is introducod into 
tlie interior of the furnace by a central channel ascendiiu 
directly from the mitldle of the base of the furnace.—B. 2*0 

adicon carbide ; Process of making solid- moulded forms 

of -. Gobi-. Siemens uml Co. Fr. Pat. 358,599, 

Oct. 17, 1905. 

See Eng. Pat. 21,347 of I1H.I0 ; this J., 1900, 122.—T. F. B. 

CemeiU ; Manufacinre of impermeable, and acid-rcsistiny 

-. B. LieboUt. Fir.Hi Adilition, dated OcU 6, 1906, 

to Fr. Pat. 345,421, Aug. H. 1904 (this J., 1905, 31). 

In the present modification the impregnation of the 
burnt but uiigruund cement with a solution of a fatty 
material is made whilst the coinont is still worm (at about 
50^^ 0.), the water used for dissolving the fatty material 
lieing quickly driven off by the heat contained in the 
cement, which latter can consequently be ground imine* 
ibately after the impregnation. BuilabJe fatty raateri^ 
are fan' cent, of .lapau wax or j jier cent, of fatty acicU 
(stearmo) dissolved in a hot alkaline solution.—A. G. 

X.-METALLUR0Y. 

(t'onliiiufd jrmit page 222.) 

lUende and precifMaled zinc sulphide ; Itoadiny of -. 

J. Krutwig. (Jongres do Cliim. Pharm., Bee. 

IL, 419. 

When blende or precipitated zinc sulphide is heated 
in a stream of sir, decomjiosition begins about 460^ CX 
with the former, and 327*^ C. with the latter; in a stream 
of oxygen the resi>ective temperatures arc 360^ and 28(F 0. 
At temperatures above these, the decofnpoftition of the 
precipitated sulphide is always more rapid, and proceeds 
tartber than that of blende, and is, indoed, more i^d 
in air than that of blendo in otygen. In no oadh is the 
proportion of sulphate formed considerable; its absedute 
amount increases with the teinperatiue, though but slifl4% 
(to fl—8 pur oOnt.), but the ratio of sulphate to oxrao u 
smaller at high than at low temperatuiet. Thu k 
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Ot. Vin.-GLA8S, POTl'EKY, & ENAMELS. 


iict th&t in the Cornwall stone the aikaline*earths and 
alkalis ore already more or less combined with the ahiraina 
and mlica, aD<l hence funo more readily than is the case 
with felspar, to which additional silica and alumina must 
be a<idccl; on the other hand, if much alkali is wanted, 
the q^nantitics of alumina and silica a<ldcd, if it is intro* 
duceu as Cornwall stone, arc ho liigh an to give a refractory 
glase. The cost of (^rnwall stone glazes exceeds that of 
felspar glazes hy about 2 or 3 |>er (tent, fin the United 
States).—A. 0. J*. 


Olazen ; SulnhUUicM of m<taUir oxUhn 'm - • I. and 11. 

(X E. Ramsden. Trans. Kng. (Vramic Hoc.. IH06~ d, 6, 
1—23. 

Olazes arc mixtures of various Hilicales ami boiaU^s and 
cannot be rcganU^l as dcliniti^ chemical coiujiounds. 
The physical ciiaractenstics of a glaze are those ot a s<»li(l 
boliition. Tile section of a piere oi glazed ware sliows thn*e 
layers—(a) an outer skin ot clear glaze. (f>) an interniediale 
layer consiHtiug of glaze and body niixeti in varying pro¬ 
portions and (r) the body itself. As In the cast' of 
the aqueous solution of a salt, so in the cas(‘ of a 
glaze to whish an excess of a metallic oxide has Iiccn 
added; afU’r cooling, there ih m* evidence at pr(*sent 
as to what arc the relative' proportums of oxide 
which has been dissolved and then again separati'd. 
and oxide which has been undissolved all through 
the exjierimeiit. Further, in tin* ease of glazes, ttie 
colouring niatU^r which has heiui disHolved may sepa- 
rale, not as friH? oxide, Init cennbined with some con- 
stituenta of the glaze. I'hi* amount of iiu'tallit* oxide* that 
a glaze can tak(' up whilst still remaining clear dejs^nds 
U]>on (a) the ehemnal eomposition ot the glaze, (/>} tin* 
physical properties of tlu' glaze, such as viscosity, lluidily, 
(r) the physical (‘oiiditinn of the chromatic oxide, 
(d) the temperatuic to which it is subjected, and (<) the 
rate of cooling. 

The object, of tin* investigation was to gam information I 
on these jiointa, and also to uoU' tlu* (*llect of variations | 
of the glaze lorniula, and of temperature on the colour ! 
obtained; the effect of variations of tiu' amount of j 
metallic oxide iisi'd. and what volatilisation of it, if any, 
occurred. Twelve senes of glazi's, maturing at about. 
1060® C, were mode, the proportions oi the constituents 
being varied in the individual memlHTs of eai'h series. 
The glazes ranged from tlie <‘omparatively Kinqile mixtures 
of litharge and silura to more complex form.s containing 
sodium carbonate, lime, boric acid, &c.; wherever ! 
possible they w'ere com|Kmnded “ raw,” only those i 
containing alkalis and boric acid being fritteil. Definite j 
percentages of oxides of iiiekcl, manganese, cliromium, 
copper, iron, (*obalf and uranium were introdiici'd (only ’ 
the first and wcond ar<^ considered in this payn'r). At j 
least thr©<> different mixlun's of ea« h oxide W(‘?(* made i 
with each glaze, and fired at 1000"', 105(1", amf IIUO*^ U. ; : 
the cooling curves arc given for each tcmyieraturc, llie last 1 
being steeper than eitfier ol the others. .All the trials j 
with plumbic glazes were fired under finvelay boxes, 
smeared with a particular glaze (DOlHiO; O-lAl^Oa; 
D2SiOj); and the leadless trials under Ik)X<*s smeared 
with a glazi* of the following comjMwition : — 


O'ttKoaO 

0*4UttO 


O-lAlgOa 


j 2-5Si(L 


2. Nickel oWrfc.—'I'he solubility of this oxide, in glazes 
maturing at a temjierature not exceeding ll(.*0‘^ ('.. never 
exceeds I jier cent, of the protoxide, but varies with the 
(‘oinpozition of the glaze. In lend glazes the amount of 
nickel oxide dissolved can lx* increased by raising the 
acidity to 1*6 moleeular part, by inereasing th(‘ content of 
siliosk, and also in the same w'ay with alkali glaz<'H, and an 
increoae of temperature in both eases seems to inereasc 
the Holubility. In both lead and alkali glazes the solu* 
bility ia increased by substituting boric acid for silica, 
while maintaining the high acidity; but the inoleetilar 
ratio of aHica to boric acid must never be less than 2to l.or 


oj^escenco will occur, even with mcKlerately quick cooling. 
Im oolubility is oiao increased by the addition of a amall 
quantity of tin oxide, not exceeding 2 per cent., to a lead 
the inOT«M^ eolobUity !■ probably due to the 


aolutiim of a small quantitvr of tin oxide in the glaze, the 
acidity of which is thus increased. In both lead and 
alkali glazes an increase in alumina doorea^s the solu* 
bility of the nickel oxide, and raising the firing tern* 
peraturo dov s not counteract its effect: on t^ other 
hand, devitrification may occur if the alumina content is 
decreased too much. To ensure solubility in tlie absence 
of HgO bases, the PbO must not be less than 0*7 of a 
molecular part; if the PbO exceeds that amount, the 
solubility may Ih) increased by replacing a portion of it 
by other HO bases, such us lime, zinc oxide, and, in some 
cases, magnesia. 'I'lioiigli no single oxide is as |>r>werfuJ 
a solvent as lead oxide, ycit a mixture of biwies is better 
than any on(' alone. 'Amo. oxide increases the solubility 
m a very diKtiiict way. ami may replace lead oxide iiji to 
0*2 of a molecular part. The solubility is also increased 
by M'piaeiiig lead oxide and other HO bases by alkalis. 

It was found from thi' trials that the best resiiltK were 
obtained at a firing tmuiK'rature of 1050"; in most eases 
at I100‘" 0. dark spots (.lecurred, due to local separation 
of tlie nickel oxide. 'J'hese separations arc less likely to 
occur when the raU* of cooling is rapid. With lead glazes 
the colour was straw-hrowu, except when magnesia was 
present, when the colour became distinctly green, 
esjKicially at 1100' U. 'Die alkali glazi*s wert* grey, but an 
increase' of nickel oxide, alumina, or boric acid in them 
i'onvertcd the colour to brown. No volatilisation of nickel 
o.xidc was deti'cted in these <*x|s*riments. 

U. Manyanf-ir oxide. —In this set of exjierimonts, 
iiiangancse carbonate* was used in amounts equivalent 
to 1, 2, and 4 |ht cent of the monoxide, and with the 
glazes usoil. th<’ amounts diHsolvenl varied between thaso 
extremeK, at lempeiature.s below 1100' C. The' noIii bility 
is increaH(‘d by altering the composition of the glaze m the 
same ways as describe'el for iiieikel oxide*, with two 
exceptions. Unlike nickel oxide', the solubility of man¬ 
ganese oxide is not affecteHl by the addition of alumina 
to an alkali glaze. In both the' oxi(le*H considereel, tlui 
(i(*cn‘asc in soinbiiity tliat acoom)>anieH the increase of 
niuinma, may Ix' due' to the increased viscosity of the 
glaze* by aiumma. In the* case ot niuiiganest' oxide, the 
rcjilacement of part of tiu' silica by bone acid does not 
increiw* the soUibiUty ot the' oxicle. Though firing at 
lO.'itr imu-e'oscd the amount <d e»xule dissolved, better 
colours wi're obtained at KKK)'’ (\. and, ns before, e*oloureel 
separations are less iikedy to occur whe'ii t he rate of cooling 
i.s rapid. The ce>lour ot the glazes with inangani^si' oxide, 
generally elaret-brown, is considerably modified by 
alteriii ion in the composition of the gla2(*K. and of the tiring 
tenijs-ruliire*. .An increase of silica, or the presence ot 
litharge, zinc oxide' or lime', gave' ]nnk tints, but alumina 
and lioric acid gave brown tinl.s. 'Fhe only indication 
of volatilisation was that some of the glazes, containing 
4 ))er cent, of manganese monoxide, were coated with a 
film. appare*ntly of e'ondcnsed manganese oxuh*. 

The colouring matter is the most exfsuiMive oomjiODent 
of “majolica” glazes; lienee these esxperiments have a 
practical value, in that they show the conditions necessary 
lor the solubility of the oxide, and the conditions that 
affect the colour, which is generally lH*tter when the 
solubility is complete, whilst many defects arise from the 
se)>ara1.ioii in the glaze of I'olouring onm^Hmnds and from 
sujiersaturntion.” VV. V. H. 

\Glasii\ limketH. U.H. Customs Decision, 

Jan, 22. IffOff. 

Rfakeks used for chemical purposes are dutiable at 

(HI pc*r e*ent. ad vfdoum as “ blown glass w'are ” uoder 
]>aragra)>h KXl of the present liiriff. H. VV. M. 

(tlfiHsmirc; ('hvmmd - -. U.H. fhistoms Dee/ision, 

Jan. 2ff, DKIO. 

PHoTonnAnno baths and glass tubing are dutiable atffO per 
cent, ad valnrem uoder jiaragrapb lOO, as “ blown glass¬ 
ware,” and evaporating dishes, the edges of which had 
been ground and polished, are dutiable at the same rate 
and the same paragraph as “ ground glaasware.” 

R. w. m. 




tb# baUiag twiDf prolgngMl, or mon flux added, i; foaod 
»»ee^. unta a proper dreproofing loluttm U obtai&ed. 
iiiU li drawn off, and tbo hiating of the rcaidue 
oonUaued until the latter ie dry, when it is “ bruiaed ” 
■»,* ^ '“«‘»U ‘0 tsiBO is removed by 

Butom The final residue, oonsistiog o{ aino oxide and 
aWimde, &o.. is used as a fireproof paint. The addition 
of nine may be omitted if the solution obtained is euffl- 
elently olear without it.—A. G. h. 

Awnttit for diainiegrating -. G. K. Ham- 

Beaver. Pa., U.S.A. Eng. Pat. 22,932, Nov. 8, 

1Q05. 

^'hiJe flowing in a tube or conduit ih 
B ubjeotod to the action of a stream of water moving In the 
aaine direction, whereby it is thrown laterally outwardn 
against the walls of the tube and completely diaintcgratod. 

-J. H. C. 

Umitki) Statks Patbwth. 

Iron ore,; Proecsn of reaming -. (*. M. West man, 

New York. U.S. Tat. K12,247, Feb 111, 

Wateh is eprayod into a (iirrent of air. hikI the air ia ilicn ! 
Ijoated to vaporise the water. 1’ho mixed air and stoain i 
are passed through incandescent coke mixed -witli lime- ' 
stone, whereby a mixture of carbon monoxide and ; 
hydrogmi, free from sulphur, is formefl. The proportion i 
of air to steam ia so regulated that the temperature of the 
gaseoua mixture jiroduced is about llO(f C., and this 
mixture is caused to act upon th(' ore to he rtMluccd in 
preseneo of a Biiiall |)oreentage of carbon.—A. sS. 

Mfingonet^e gted; Pretecaa of treating [toughening] -. 

W. Hrinton, Rich Bridge, N.J.. Assignor to Taylor Iron 
and Bteel (’o., Newdersoy. F.S. l^it. 812,811. Feb 20 

mm. » . f 

Tub invention relates to a method of toughening man- 
gancBC-Btecl The steel is cast into its finished shape, 
allowed to solidify to a point at which it can be bandied, 
and then covered with sand to check the cooling and to 
retain within the casting a part of its original lieal, corres¬ 
ponding to a temperature of from l.W'^ to KXMF F., 
according to tlio size, character and design of the article. 
At thiB point the steel is placed in a furnaco provioualy 
heated to a temperature substantially corresponding to 
that of the article, healed rapidly l.o a predotermined 
temperature above a forging tcmj>eraturc, and then 
quickly cooled by immersing it in water.—A. S. 


Afetals [Iron and sled]: Proccutt of treaJing -. H. H. 

Goodsell, Indiana Harbor, Ind. U.S. P.at 81.12tMl 

Fob. 20, imm. 

of sheet iron and steel are passed tlirough a 
volatile liquid, dried by aid of heat, and then subjected 
to the action^ of a body of vapour lieated uue(]ually in 
different portionii thereof, the plates bcung first fixpo8e<t 
to portions of vapour at a relatively low temperature 
(400^ F.) and then to portions of Huooc>ssivelY higher 
tommirstuie (up to 900 —12tK)‘’ F.). Tlic pktes ore 
finally allowed to gradually cool in the open air. - A. ,S. 


Smelling qnd emyerting ores ; 1‘rocess ami apjvjrnins for 

-. A. M. Day, Hutto, Mont. G.K. I’ats. 812,180 

aud 812,785, Feb. 13,1900. 


Ihk apparatus eoiiHista of a siuelting vessel, a, provided 
with a wiud-hox, e, and tuyeres, 1% and iimuuleil on truii- 
iiiuns. One of the trumiions, r, is hollow, anil coni- 
munioatos through the passage, I, with the wind-box, c. 
This truiininii hos a dotachatiiu extension, m, which turns 
ill the sleeve, n, on the main air snpply or hlast-iiine, ». 
There is also a iiumher of closed receptacles, I, for liolding 
fluent inatenat *’ (fuel, fluxes, silieious materials), each 
of which is eonoeefed at the top with a source of eoinprisised 
aif, and has at the bottom o vslve-cotitrolled eonuection. 
ID. with on uixiliaiy blast-pipe, v. The auxiliary Mast¬ 
ic are conneetod with ffoxlbie lapes, s, joined inside 
to© trunjiloii BxtMision, to pipot, f,'Teadiiig to bozho of 
tb© tujfirM. Thu procou ooruiistt in oovering th® clurrg® 
of or* wite a motton subelanije oonteining wfUcient heat 
to-ltOrt the fusion of the charge, suppying air under 


! 



pressure from the main blast-pipe, o, through some of the 
i.uyi'res to the top of the ore-oharge, aiidSnjcetlng Witt 
■separate and distinct air-blasts, fuel, fluxes and suiciona 
materials from rlosed reservoirs, t. The tuyeres are 
formed with fusible extensions, r, so that the blasts of air, 
&c., are still injecled near the “ melting-level ” as the 
fusion of the orc-d^arge proceeds downwards.—A. 8, 

Ores ; I’rocess of treating -, E. W. Arnold, Assignor ■ 

to V. .Scino, San Francisco, Cal. U.S. Pat. 812,471, 
Feb. 1.7, 190(1. 

'J'liic process consists in " heating a body of ora to incuk- 
desceneo by directing into and against the ore a blast of « 
suit able hydrocarbon, and impregnating the incandescent 
ore with a mixture of chlorine gas and charcoal-fumes, in 
the proportion of about 2 parU of cblorine to 1 port of 
ehareoal-fumes.”—A. S. 

Precious nu'tals ; Apparatus /or treating slimeSp (be., /of 

the rcconery o/-. C. Oluyas, Johannesburg, Ttwnii- 

vaal. U.S. Pat. 812,418, Feb. 13, 1908. 

The apparatus consists of a series of elevating-wheels, 
each wheel being provided with a number of sets of ele¬ 
vating buckets, into which the material is fed in successioii. 
Interposed between tlie different elevatiiig-wbeeU are 
ai'ratmg dcvicos consisting of a number of " superposed 
helically-disposed launders.”—A. 8. 

Aliminiuniihtluid o/ gramdating -. W. HoskinS, 

Ungrange, III. U.S. Pat. 812,493, Feb. 1.7, 1906. 

Ai "MINIUM and otiier metals, the oxides of wliich have a 
higli inciting point, are graniilnted by forcing on oxidising 
gas into the molten metal whilst subjeetmg the.tattiw 
to mcehiuiieal stirring or agitation. As the mass co<ds. if 
solidifies in tlio form of superfloially oxidised parUolea. 

-A. a 

Titanium : Prnenss of eotiAining - tiiUh other metals. 

K. E. Canda, Now Vork, Assignor to Cliroma Steel 
Works. Chrome, N.J. U.S. Pat. 813,278, Fob, 20, 1908. 

Titanium-ubxrino material, and the material wliich is to 
lie combined witli titanium, are melted separately, and the 
molten substances pouted simultaneously into a suitaUo 
receptaclo. For example, titanium is eombtned Witt iron 
Or steel by melting ferro-titoninm by the action of on 
electric current and adding it to the iron ot steel which has 
been melted separotely.—4. 8. 

SUderiiig Compound. A. K. Hussey, Chicago, HI. U.a 
Pat. 812.494, Feb. 13, 190ft 

Son eddoting metal, composed, for example, of I part 
of tin and 8 parts of lead, la OTonalatod, mixed with bees¬ 
wax impregnated with zinc boride, formed into bars or 
sticks, and coated with a sltin of metal, e.g., tiufoU, fnidble 
at a moderate temperatore. The bmwax may tie 
bardentd by.aduixtiuo witt. rtaia.'nrA>..<i>.' . 
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fPiC-: fvt. 1S,9tSi of 1808 1 jireoedmE Omm.—T. R-'jltf 

•l-Jf ' JFs^JK* PiMSTS. 

^fiiaion or reduction of iron 
■ KbSfe' »*• wetef'i- E. T. Y^hrAh. Fr. Vat, 

■ > ' JS8.7|fl, Oot ai, 1900. Under Int. t'onv., Oct, 31,1904. 

^ i??**®**' 22,9«8 of 1904 j thie J., 1905,1019.—T. F. B. 

‘.WmwAatfr manure [from olagl .■ .4««mi7oHc-. 

, ^ Fr. Pat. 300,443, Dec. .31, 1904. XV., page 


"Oy;* MJfVA ealoHreovs ganf/ue ; Proeette of eoneeutraUng 
«^ra^e-. J, de Coppct. Fr. Pat. 3.38,089, Oct. 0 , 

’ o reje liwt roaated and then e.'Eposcd to the atoiue* 

whenby the lime formed on roasting falls to a fine 
pOPdW, whicl. can bo separated more oi less coinuletelv 
oy Brang.—A. H. 

OdoUt^ and drying of large volumes of nmiet air [for 

* ^"'T’J'rnoces! j Continuous procpsa for -. Maach 

JUBt Humboldt. Fr. Pat. 3B8,6i;, Oct. 14, 1906. 
tol mmat air is first passed, under considerable preaaure, 
woiwh a cooling chamber, the cooling coila of Mbich 
bwre becom^ covered with ice. ami through which the 
Wtog medium is not circulating. The ice is melted 
■ * partially cooled, and is then paased at a 

, ■ .through other cooling chambers through 

»• ootls of which the cooling agent is circulating. The 
nmamma moist lina IB i^nam/MsaiArJ cssv 4l..._:i.. v 


ProccHH of conantraUng 


WWlJf 


— wsswssid'^OOL' 

tide, ▼•Ue,'31,’(B'NfiM)teKy.«Mt(iili^ 
fumaoe some wood to eot on fire ia th» tucDebitomB ^4 
Wast to starte^ and ooel^to «a4aelly iatomliiMied It^ 
the hoppera, 12, tl^ugh the ,^8, And 14, tbe.lMt« 
being raovidod with Kraw-oonveyors, iJh whlgb fead tin 
coal through the pipes, 16, into the fuel^oharabw. 13 m 

n ea, 16, are connected to pipes, 11 , by tubes, 17, ao ^ 
ownward current of air paasei through 16, and proventt 
the coal becoming ignited before it reaches thefud-ohamher 
When the coal in*the fuel-chamber is hbsted to inoandos. 
cence, ore to fed in at the top of the furnace, end gradually 
forms a heap in the middle of the fuel-chamber, so thal 
when the furnace is in operation, the ore is reduced 
without becoming admixed with the fuel. When th« 
ore to he reduced, l ontaina suipliur, the dampers, 18, art 
openctl to a auitahle extent, and the sulphur is burnt by 
the blast entering the furnace through tuydrea, 4 , befors 
the ore reaches the fuel-oliaraber. —A. 8 


iM ooila of which the cooling iigent is circulating. The 
^aiDM moisture is despositeef on tlic coila as ice. and 
^cooled, dried air passes away. By a syslein of valves 
M drapers tlw dirwtion of the air tlirough the aerica 
of w iolWTi can be varied, ao that, while some are working 
raiTely as coolers, others are having the ice molted hy 
go inoomiiu air. Further claim is made for ntiliaing 
W heat of the waate gaaes from a lilaat-fumaco or from 
t>4-e ngiBea to liberate the ammonia used as the refri- 
‘oedium from the water by whieli it liaa lieen 
wOOWnsd after it has effected the cooling,—W. H. C. 

"ir', 

Mot. IB, 1906. Under Int. Uonv., Juno 30, 1905. 
furnace to shown in croae-sec tion in I he aocompanying 
. 11 conaista of an ore-chamlter aurronndet) bv 

* 1 JV^** 1 **’ disposed alaive a fuel-chamber 7 

'’y » »ater-ja<^ket, 8 , 9, and 
Wteodi the whole length of the furnace. Two seta of 


* w* 


I jj 








XL—ELECTRO-CHEMUITBY AMO 
ELECTBO-METALLUROY. 

[Continued from page, 323.) 

' (.I.)-ELEUTKU.C'HlSMI8TBy. 

Nitrogen combustion ; Theory of -, P. A. Guye. 

(3icm. Inil., 1906, 29, 86—88. '' 

! Wuaa nitrogen and oxygen unite at the temperature of 
j the electric arc, nitric oxide ia the product, which, when 
its temperature falla below 600“—600" C., unitea with 
j more oxygen to form nitrogen peroxide. From this ate 
1 formed by well known and purely ohemioal reactions 
, nitric acid or nitrates. The reaction Nj + ()j5t2NO to 
I reversible, ami the higher the temperoturo the more 
I rapidly is equilibrium attained in the direction of forma- 
j tion of NO; so that the must favourable eonditiona 
1 for yield of product are found in extremely high 
I momentar^v arc-tem|a>ratnrea followed by extremely 
rapid cooling. These eonditiona are reaelied in iiraetice 
by paasing a stream of air through the are or by causing 
the arc continually to change its position, the most 
j favourable resulta vet attained give a yield of 800—900 
; kilos, of nitric acid iier kilowatt-year at the are, which 
means, allowing for disaociation during oorfing, 

I ^ kilos. )xir kilowatt-year of actual yield. Under 
: favourable conditions for electric generation, this would 
j work out to about 12 fra. per 100 kilos, of aitrio acid; 

I and, as the present price of that amount to, as acid, 46 bu., 
j and^ as nitre,_ 36 fra., there is a reasouable prospect of 
j nitric acid being profftahly produced by .the new prooeas. 

Ihe author ]ioints out that in manufacturing crude dd- 
i eium cyaimmide, the neoeaaary nitrogen is often obtained 
I from hquid air, the oxygen of which to then a we«t« 
j product. If this oxygen were applied to enrich the 
j air subjected to the influenee of the electric .Arc, 

, the yield of nitric oxide would be increased j thus the 
I inMiifMture of ealeium oyonamide and that of nibio 
I acid might he carried on coDcurrently more economlcaUv 
than either separately_J. T. D. ^ 

Hydrogen peroxide and other umpmnde; NoU on He' 

fom^ion of - by means of the Teda-disofmgt. A, 

Findlay. Z. Elektroohem., 1906, 18, IM,' » 

Narnst has stated (Z. Baektroohem., 1908, M,“ 710) 
that hydrogen peroxide could not be detected when Ml 
electric spark to paased through a mixture of osMoi and 
u^ater^ -vapour, tlm author rwooeds some piMuBlniicy 





% 

a. XI.—IMOTEOOHBlflSTilY k BLBOTBO.MKTALIAmOY. 071 


Thio8vl'ph<Ue9; Klet^rofytie formation of -. Levi and \ 

Voghera. Atti. R. Acoad. dei Linoei Roma, 1906 
(Ser. 6), 14. 433; Z. Etektrochem.. 1906, 12, 131. 

It Ib shown that upon electrolysis of mixed solutions of 
sulphides and sulphites, tliiosulphates are produced. 
This is ascribed to reaction at the anode between the ions 
as they are discharged. 

SO3'^+S"+20-S2O3". 

The best results are obtained in a coll without diaphragm, 
and when the electrolysis is carried out at 26® G. The 
rariatiun of the current density between 16*6 and 33*3 
amperes per sq. dm. does not appear to influence the 
yield. A current ofiiciency of from 9 to 16*6 per cent, 
was obtained in the different experiments.—R. S. H. 

Mttala, cHpeciaUy gold and palladium; Determination 

of - hy electric conductivity meaauremtnts. J. Donau. 

XXlil., page 286. 

Bismuth; Peroxides of -. II. Oxidation of hismtUh 

oxide by dectrrdyiic cMorine in presence, of potassium 
hydroxide, and the so-called “ potassium bismuthate." 
A. Uutbier and R. Bunz. VII., page 264. 

CMorine; Action of silent electric discharge on -. 

F. Kuss. VIT., page 264. 

EnOLISH PATBNT.S. 

Electric furnaces and electrodes for use in them. E. F. 
Price, (j. E. Cox and J. O. Marshall, Niagara Falls, 
U.S.A. Eng. Pat. 6984, March 21, 1906. 

Skk U.S. Pat. 786,832 of 1906 ; this J., 1905, 446.—T.F.B. 

Electrolytic apparatus; W. P. Thompson, London. 
From the Becker Manufacturing Co., Wilmington, 
U.S.A. Eng. Pat. 4100, Feb. 27, 1906. 

Sek Fr. Pat. 362,029 of 1906 , this J.. 1906, 897.—T. F. B. 

Batteries: Secondary -. I. Kitsce, Philadelphia. 

Eng. Pat. 13,427, June 29, 1906. 

See U.S. Pat. 793,881 of 1906 ; tins J.. 1906,860.—T. F. B. 

Electrolysis of ttxUer; Apparatus for the -. K. J. 

VareUle, Lovallois-Perret, Franco. Eng. Pat. 20,217, 
Get. 6, 1906. 

See Ft. Pat 356,652 of 1905 ; this J.. 1906, 1240.—T.F.B. 
United States Patents. 

Furnace; Electric --, J. E. Ober, Schenectady. N.Y., 

Assignor to General Electric Co., N.Y. U.S. Pat. 
812,801, Feb. 13, 1906. 

The furnace comprises a carbon tube, with two cylindrical 
end portions, and an intermediate portion of less diameter, 
heated by the passage of the current through its wall. 

A sheath is formed wrapping paper around the end 
portions, and the Bi>aoe between the intermediate portion 
of the tube and the paper is filled with a sintered mass 
of finely-divided titanium carbide, which is non-hygros- 
oopio and refractory. A packing of heat-resisting material, 
such os coke, surroimds the oamdo and the end portions 
of the tube.—B. N. 

Flour; Method of [dectricaUy] treating -. J. E. 

Mitchell, Assignor to Alsop Process Co. U.S. Pat. 
812.764, Feb. 13, 1906. XVIIIA., page 278. 

Bleaching liquors; Apparatus for [dectrolyticaUy] pre¬ 
paring -. F. L. Bartelt, Bristol. U.S. Pat. 813,688, 

Feb. 27, 1906. 

See Eng. Pat. 16,186 of 1904; this J., 1906,078.—T. F. B. 
Fbbnoh Patents. 

Filament ; [Electric furnace for making] an indestructible 

- for lighting and h^ing. G. Michaud and £. 

Delasson. Second Addition, d^ted Sept. 30, 1906, to 
Fr. Pat 346,307, Sept. 17, 1904 (this J., 1906, 126, 
612 and 1067). 

This addition relates to an eleoteio furnace lor fuiing 


the materials employed in making the filamenta. Tlw 
furnace consists of a base or block in which is sunk a 
carbon oruoible, in which the materials are fused. One 
electrode passes up into the crucible through the bottom, 
and the other is arranged to hang down into the crucible. 
The materials are supplied from a feeding hopmr, and the 
fused material is drawn out in the form of a filament by 
moans of a rod. The success of the operation requires 
that the fluidity of each composition is determined and 
the rate of drawing adapted to it. I'he materials smeified 
are alumina, lime, silica or magnesia, rendered oonduotors 
by an addition of carbon, vaua^um, osmium or tantalum, 
and the q^uality of the radiation is deterinined by an 
addition ot an oxide, such as chromium oxide.—W.C.H. 

Chlorates and perchlorates; Electrolytic manufacture of 
alkali -. M. Couleru. Fr. Pat. 368,798, Got. 24,1906. 

See U.S. Pat. 788,631 of 1906; this J., 1906, 620.—T.F.B. 
German Patents. 

Electrodes of alkaline accumtdatorn; ^Employment of 

cdlvlose derivatives for the separation of the -. 

Kolnor Akkumulatorenwerke Gottfried Hagen. Ger. 
Pat. 166,233, Aug. 3, 1904. 

The electrodes nf alkaline accumulators are separated 
by an intermodiate layer or layers of artificial silk, prepared 
b}' precipitating a cuprammoniuni solution of oeuttlose 
with sulphuric acid.—A. S. 

CamaUUe and other haloid double salts of the alkaline- 
I earths; Aoparaius for the continuous treMment of 

j fused - oy dectrolysis. E. Haag and F. Glinioke. 

' Ger. Pat. 163,413, Jan. 20, 1904. 

! The invention relates to improvements in apparatus for 
the electrolysis of fused coinallite and other haloid double 
salts of the alkaline-earths, in which provision is made 
for the separate discharge of the liberated metals and the 
gaseous decomposition products. The chamber in which 
the molten decomposition products collect is provided 
with an overflow tube for the escape of the light metah 
and also, at the bottom, with grooves or passages through 
which the residue i^asses into a receptacle, &om which 
it is continuously discharged by moans of a siphon-tuba. 

—A. S. 

Sodium chromate; Electrolytic manufacture of - from 

chrome iron ore. C^era. Fabr. in Billw&rder vorm. 
Hell und Sthamer A.-G. Ger. Pat 163,541, Feb. 28, 
1904. 

A FUSBD mixture of chrome iron ore and caustic soda 
is electrolysed and air is simultaneously introduced, 
whereby it is stated sodium peroxide is formed and acts 
as an oxygen-carrier.—A. S. 

Ammonia-soda manufacture; Process for the [dectrolytic] 

treatment of the waste solutions of - tvith recovery 

of hrifie for use over again. A. Riedel. Ger. Pat 
104,726, March 8. 1904. 

Tux waste solutions are mixed with strong brine, and 
eleotrolysod for the decomposition of the calcium chloride 
into cMoium hydroxide and chlorine. The residual 
salt solution is used again in the process for dissolving 
further quantities of salt.—A. S. 


(U.)—ELECTRO-METALLURGY. 

Slronlium; Preparation and properties of —. Qimtx 
and Ra-derer. Comptes rend., 1906, 148, 400—401. 

Trs authors have prepared strontium by a method 
exactlj^ analagous to that for barium (this J., 1906, 80), 
as a silver wmte metal readily tarnishing in auv mating 
at 800® 0. It readily decomposes water or ^ooh<u 
in the cold. Its heat of oxidation is intermediate between 
^ose_of barium and calcium.—J. T, B. 


o 
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EivausH Patxkt. 

Sinking of ores^ iron annd and ihe likt; ]EUdricl Method 

of and ajyparntua for -. 1’. S. Anderaon, Sheffield. 

Eng. Pat. 6001. March 22, 1906. 

V*BTiCALLy adjuotable and water-jaokoted electrodes 
are i>rovided within the furnace and electro-magnets 
below the floor of the furnace. The current passes in 
succession tlirough the electrodes, the air-spaoo between 
the electrode and the slag-line, the slag, and the molten 
metal; and returns through a wire which has its terminal 
at the base of the furnace. The current is regulated by 
varying the breadth i)f the air-space. The ore is made 
to fall oetween the electrodes, where it is melted; it then 
falls into a receiver from which it may bo withdrawn 
through a tapping hole.—J. H. C. 

United States Patent. 

Metalf of the earthy alkalies: Process for the decirUytic 

production of - -. C. Suter and B. Kedlich, Katibur, 

Germany. U.S. Pat. 813,632. Feb. 27. 1906. 

Sbb Eng. Pat. 26,065 of 1903 ; this J.. 1903, 1299.—T.F.B. 

Fbencjh Patents, 

Nickel Of its alloys ; Manufacture of q— [electrically]. 
G. H. Gin. First Addition, dated Sept. 26, 1906, to 
Fr. Pat. 344,202, June 22, U«>4 (this J., 1904, 1098). 
The process described in the main patent is extended to 
the production of other metals or alloys free from carbon, 
such os chromium, manganese, tungsten, molybdenum, 
ferro-ohromium, ferro-tungston, Ac. The outer vessel 
of the electric furnace is formed from a basic silicate 
of the metal to be obtained, and the eleetrcxles of a 
silicide of the same metal. The final slag may b<' used 
for the regeneration of the reducing silicide .—K 

Carborundum or boron carbide ; Manufacture of formed 

or moulded articles of -. F. Bolling. First Addition, 

dated Sept. 30, 1905. tu Fr. Pat 363,017, Mar. 29, 
1906 (this J.. 1906, 97*.), 

Instead of heating articles of pure carbon in a bed of 
carborundum or of boron carbide, os dosorilsxl in the 
principal patent, the carbon articles ore now heated in 
cavities made in ]neces of carborundum or of boron 
carbide. In this way the silicon or boron jienetrates 
the carbon more thoroughly, and the surfaoti is less 
altered, any factory marks, Ac., on the latter not being 
efiaoed.—A. G. L. 

Carbor^indum or boron carbide ; ManufcKturc of formed 

or moulded articles of -. F. Bolling. Second 

Addition, dated Sept. 30, 1906, to Fr. Pal. 363,017, 
March 29, 1905 (this J., 1905, 976). 

The modification consists in heating the articles made of 
pure carbon in a bed consisting of a mixture of sand and 
oarbon, or of boric acid and carbon, instead of in a bed of 
carborundum or boron carbide, as described in tlie prin¬ 
cipal patent.—A. G. h. 

Gbbman Patent. 

VaUametric balance for obtaining a definite tvtighi of 
deposit in dcctrolytxc haihs^ an dedro-magnet being 
used as current tnterrujAor. H. Helbig. Gor. Pat. 
162,691, March 17, 1904. 

Tub apparatus is shown in the accompanying figure, 
the normal path of the current being indicated by the 
arrowa When weights are placed in the scale-pan, q, 
the projecring piece, a, on one arm of the oalanco 
is brought down, on to the contact piece, c d, forming a 
circuit, pf in which the eleotro-inagnei, m, is included. 
As soon as the weight of the electrolytic deposit is sufficient 
to bring the balance back to the normal position, the 
oirouit, p, of the electro-magnet is opened, and by release 
of the armature of the magnet, the main oirouit is broken 
by rupture of the contact between k and U whilst 



simultaneously bv means of the contacts, i, A, a ciroiiLt 
including the bell, a, is formed.—A. 8. 

XII.-FATTY OILS. FATS, WAXES, 

AND SOAPS. 

[Continued from page 224.) 

Coddiver oil and other fish oils ; Examination of -•. II. 

R. T. Thomson and H. Dunlop. Pajwr read before 
Scottish Section So*-. Cheiri. Ind., Jan. 16, 11K)6. 1—8 . 
In a former paper (this J., 1906, 741) the authors showed 
that the refractive index had no indei>cndont value as a 
test of the purity of cod-liver oil, and they now deBcril>e 
experiments to show that it throws no additional light 
on the effect of oxidation. A sample of cod-liver oil tnat 
had been kept for three years in a bottle, from which the 
air was not entirely excluded, gave the following results :— 
Iodine value (Wiis) 166*5 ; butyro-refrat‘tometf;r reading 
at2.'5'’C.,80*3; saponification Vftluc, 191*4; sjiecific gravity 
at 16® C.. 0*9368; frc*> atud, os oleic acid, 1*24 per ceut. r 
Reichcrt-Wollny value, 2*0. If the Reichert and saponifi¬ 
cation values of this oil were alone taken into account, 
the presence of n small amount of an oil such as porpoise- 
oil would be indicated, but the iodine value and specific 
gravity show that oxidation has taken place. In the- 
authors’ experience the Reichert-Wollny value for fresh, 
cod-liver oil is less than 1, hut in a partially oxidisi-d 
oil it may exceed 3. In the colour teat with sulphuric 
acid, this partially oxidised oil gave only a brown colora¬ 
tion, and not the characteristic reaction. A sample of fresh 
seal oil gave the following results:—Iodine value (Wijs)< 
162*6; nutyro-refractometer reading at 26^ C., 76*21 
saponification value, 190*0; unsaponifiahle matter, 0*24 
per cent. ; sp. gr. at 16® (\, 0*9267 ; free acid, as oleic aoid,- 
0*29 per cent.; specific rotatory power, -0*19; Reichert- 
Wollny value, 0*6: molecular equivalent of fatty a<!ids, 
284*0. This oil of undoubted purity, wve a distinct 
violet coloration with sulphuric acid, both oefore and after 
stirring, whilst the fatty acids also gave a similar though 
more fugitive coloration. The same reaction was also 
given bv this oil after being kept for two months in a 
closed bottle. Fish oils generally become darker on 
saponification, but this was not the case with the seal oil. 
The authors’ general conclusion is that seal oil might be 
added in large proportion to ood-liver oil without risk 
of detection by analytical methods.—C. A. M. 

Oils; Rehaviottr of vegetable - with regard to pnlafised 

light. M. A. Rakusin. Chem.-Zeit., 1^6,80,148—144. 
The author asserts that Walden’s work on this subject- 
has been forgotten. (See, however, Lewkewiisoh, “ Oils, 
Fats and Waxes,” p. 210.) He has examined 24 vegetable 
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oils in A Soleil-Ventzke AppaiAtas and Km observed marked 
rotation in the foUov^g oaMB:—Castor oil, -fS to 
+8*65®; croton oil, +14*5® to +10'4“; sesam^ oil, 
1*9® to 2*4®; and laurel oil, +14*4®. The values of the 
first three oils agree well with those obtained by Walden, 
and in the author’s opinion +8° may bo regarded as a 
constant for castor-oil. The rotations were determined 
in a 200 mm. tube, whilst that of the semi-solid laurel oil 
was determined in an ether solution in a IK) mm. tube. It 
was found that the rotation of this oil was not due to 
chlorophyll, for an ethereal solution of chlorophyll was 
onaquo to polarised light, even in a dilution of 1:3200. 
Ilia followinff results were obtained with the other oils, 
a 200 mm. tube being used except where otherwise stated:— 
Olive oil, +0*2° ; araohis oil, —; almond oil, —0*1®; 
rape oil, —0*1® to —0*2®; back mustard seed oil, 
—0*1® (in 100 mm. tube); cottonseed oil, —0*1® ; hemp 
seed oil -f-O*!® (in 100 mm. tube); linseed oil, +0*2^ 
(in 100 mm, tube); caineline oil, —0*1®; i>oppy oil, 
-i*0*l®; walnut oil, -*-0*15 ; sunflower oil, +0*1®; cacao 
butter (50 wr cent, solution in benzene) -l-0*l®(x2); cocoa- 
nut oil (60 per cent, solution in benzene), -fO'lO® (x2); 
palm oil, +0*1® (x2); reseda oil -|-0*6° ; and jasmine oil 
+ 0*9®. The high values of the two last oils were attributed 
to the presence of essential oils.—C. A. M. 

CottonHtd (M and Oil Cake trade of Marseillea. For. Off. 

Ann. Scr., No. 3634. 

CoTTONSBSD oil imports at Marseilles during 1005 reached 
a net total of 32,448,583 kilos. ; of these 32,282,008 kilos, 
came from America, 80,233 kilos, from the United King¬ 
dom. and 85,367 kilos, from other countries. During 19(H 
lean than half this amount was imported—15,(^3,403 
kilos.—whereof 13,384.415 kilos, came from America, 
1.323,846 kilos, from the United Kingdom, and 205,142 
kilos, from other sources. Imports from America show 
an increase from an average of 13.600,000 kilos, for 
the throe preceding years to 32,282,068 kilos., whereas 
import.8 from the United Kingdom fell from an average 
of 1,2W).000 to 80.253 kilos. 

During 1905, 179,700 tons of oil-cake were produced 
at Marseilles. Of this amount 58,000 tons were made 
from shelled earthnuts from Bombay, Coromandel and 
Mozambique, 42,000 tons from copra, 24.0(K) tons from 
the residue of gingelly seed imported from India and 
Africa, 20,000 tons from unshclled earthmita. Other 
kinds of oil cake included those manufactured from the 
residues of white gmgclly from the Levant, 1,800 tons; 
linseed, 7,200 tons; rape seed and colza, 200 tons; 
Egvptian cotton seed, 11,000 tons; poppy seed from 
India and the Levant, 2,200 tons; castor oil from 
India and the Levant, 9,000 tons; palm kernels, 1,400 
tons ; mowra and others, 2,3(X) tons. 

Marseilles imported from foreign countries 29,800 
tons of oil cake made from Russian colza and 3000 tons 
of other kinds, a total of 32,800 tons against 33,000 tons 
for 1904. Northern France, Germany and Scandinavia 
are the best buyers of the Marseilles oarthnut cake. The 
South of France consumes a considerable quantity of oil¬ 
cake for manure, used in raising early vegetables. 

Oleic Acid. U.S. Customs Decision, Jan. 18, 1900. 

Tus United States Circuit Court affirmed a decision of the 
Board of General Appraisers, which held oleic acid or red 
oil to be dutiable at 26 }X)r cent, ad valorem imder para- 
^aph 1 of the tariff as an acid not specially provided 
for.'’ In view of the fact that the ovidenoo showed other 
uses for the article than soap making, the claim of the 
importer for free entry as an “ oil commonly used in 
soap making and fit only for such use ” under paragraph 
668 was overruled. [T.R.] R. W. M. 

Evoush Patskts. 

Foie,Jot oiUf reeina and ike like; Purification of -. 

0. Fresemua, Offenbach a/Main, Germany. Eng. Pat. 

10,887, May 17, 1906. . 

Sxx Ft. Pat 864.810 of 1906 ; this J., 1005, ni7.*-T. F. B, 


[Castor] BMnus oil product Manufacture of — 

Oelwerke Stom-Sonnebom, Akt-ges., Eamborg, 
Germany. Eng. Pat 24,936, Deo. 1, 1906. Under Int 
Conv., Deo. 9, 1904. 

Castob oil is heated in an autoclave or closed boiler 
under pressure until it will mix with mineral oil in any 
proportion. The most suitable temperature is 200® to 
300° C., with a pressure of 4 to 6 atmos., the time required 

being about 10 nours. It is stated that there is no of 

forming a gum-like product as in methods whore the oil 
is distilled.—C. A. M. 

[Casfor] Ricinuc oil product; Jlfan«/ac<«f€ of —. 

Oelwerke Stcm-Somiebom, Akt.-ge8., Hamburg, 
Germany. Eng. Pat. 24,936, Doc. 1, 1906, Under 
Int. Conv., Deo. 9, 1904. 

Claim is made for a modification of the method described 
in the preceding patent It consists in heating the oil 
beneath a reflux condenser, suitable conditions being a 
temperature of 260® to 300® C. and a pressure of 4 to 6 
atmos. —C. A. M. 

Fesnoh Patent. , 

Fatty maUer ; Proeeaa of cMraxiinq —— irom produde 
containingU^hymeamofcarbonidraehtoTiie. P.Bernard. 
Fr. Pat 360,427, Dec. 24, 1904. 

She Eng. Pat 18,667 of 1906; this J., 1906,188.—T. F. B. 


Xm.— PIGMENTS, PAINTS; RffiSINS, 
VARNISHES: INDIA-RUBBER. Ets. 

(Continutd from page 225.) 

(.4.)—PIGMENl’S, PAINTS. 

English Patents. 

C/almnisera' watte products; Treatment oj - for the 

recovery of metal and the formation of other subataneee 
[Fire-proofing tdtUion arid pigment], B. E. Ssnclnrs. 
Eiig. Pat. 4334. March 2, 1905. X., page 268. 

Lithopones; Manufacture of - hy the eleetrolysia of 

sidphatea or chlorides of soda, and consecutive production 
of caustic soda. J. B. and A. Candau, Kaox-Bonnes, 
France. Eng. Pat. 6882, March 20, 190& 

See Fr. Pat. 341,827 of 1904; this J., 1904, 904.—T. F. B. 

Paint ; Method of preparing white -. A. Tan der 

Schnijt, E. Kuntze and W. Overman, Amsterdam. 
Eng. Pat. 12,998, June 23, 1905. 

See Ger. Pat. 163,624 of 1904; this J.. 1906,224_T. F. B. 

Faints, varnishes and the like ; Proce.ss of manufacture of 

-. E. A. Kuch, Paris. Eng. Pat. 16,787, Aug. 18, 

1905. 

See Fr. Pat. 360,018 of 1904; this J., 1906, 978.—T. F. B. 
United States Patent. 

Lead compounds ; Dry method of preparing -. J. P. 

Neville. Oakland, Cal. U.S. Pat. 812,387. Feb. 13, 1908. 
This invention relates to a dry method of preparing white 
lead, r^ lead, and litharge for commetoial use, and oonsists 
in subjecting the material to the action of a pulverisec 
eo as to reduce it to a powder, the latter being then 
withdrawn from the pulveriser bv air suction. The 
flowing body of air is impregnated with a gas, snob as 
ozone, “ to oxidise and ehminate all foreign substanoas 
and such acetate of load as may be contained in the 
powdered carbonate carried by tlio body of air.” The 
dust-laden air is discharged into an " arrester,'’ wherein 
the heavier partides of lead carbonate are deposited, and 
the air is finally disehorged into a “ ooUeotor ” to finally 
free it from any particles of carbonate still suspended in 
it.—B. TS, 

D 2 
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Ct. XIV.~TANNINa tBATHRR, GLtHS, SIZE. 


CUinh 81,1908. 


Fbxnch Patbnt. 

LaMs [from azo dyt^n§a\ suitable as suhHitutes for 

Chro7ne Yellow; Process for preparing yellow -. 

Fai'bwerke vorm. Meivter, Luciuh imd Briining. Fr. Pat. 
360.431, Dec. 28. 1904. 

Eng. Pat. 28.269 of 1904; tMs J.. 1906.1243—T. F. B, 
(R)-RESIN8. VARNISHES. 

OiUta-pe.rcka Resin. U.S. CustomB DeciBioii, Jau. 11,1900. 
Kb8Ik extract<)d from gutta-percha for the purpose of 
purifying tli© latter, is dutiable under section 6 of the 
tariff at 20 per cent, ad valorem as a “ manufactured 
article unenumerated.” The clainiB of the importer for 
free entry as ” crude roBin,” and at 10 per cent, ad valorem 
aa an ” unmanufactured article unenurnerat^ed ” were 
overruled. J R W. M. 

United States Patent. 

Turpenlinr .' Process of refining -. Cl. 0. Clilmer, 

Assignor to American Turpentine and Tar Co., Ltd., 
New Orleans'La. U.S. Pat. 813,088, Feb. 20, 11K)0. 
Tub crude turpentine, obtained hy the distillation of 
turpentino-beariug wood, is allowed to settle and the 
pyroligneous acid and other liquids of greater apecitio 
gravity than turpentine are drawn off. The sojmrated 
turpentine is then mixed with about 60 per cent, of pure 
water and the mixture is distilled at such a temperature, 
above that of boiling water, that both are vaporised 
togetlier. Tlie vapours are condouHcd and separated, 
and the turpentine is treated with HufTicicnt lime-water 
or other liquid alkali to neutralise the acids present, and 
air is blown through the liquid to aerate and agitate it. 
After settling, the turpentine is again separated and 
distilled with water at a temperature of approximately 
336° F., the vapours are condensed and the turpentine 
is finally separated by seUlin(;| and decantation from the 
water that has distill^ over with it.—W. H. C. 

(C.) -INDIA-RUBBER, Etc. 

Latex': New East African - and the product of its 

ccfagulcUion. E. Marckwald. Cluiniui-Zeit., MKIO, 20, 
491—492. 

The latex, the botanical source of which is not given, 
had a sp. gr. of 1'0429 and the following composition :— 
Water lost at 100“ C., 68*66; mechanical organic im¬ 
purities, 2*30; mineral constituents, 0*36; resins, 32*76; 
rubber-liko substance, 6*40; and albuminoid matter, 
0*66 per (‘cnt. A sample of the product of coagulation 
sent to the author had an appearance somewhat similar 
to that of raw halata, which it also resembled in pro¬ 
perties. The following was its composition:—Water 
lost at 100° C., 12*78; mechanical organic impurities, 
3*82; mineral constituents, 10*94; rosins, 00*17 ; and 
rubber-liko substance (containing small quantities of 
albuminoids), 12*29 per cent. The rubl>er-like aul^tanco 
behaved normally towards solvents and precipitauts, 
resembling rubber and not gutta-percha in not being 
precipitated from solution by other. 

The rosins were separable into two substances, melting 
at about 80° C., and about 130° C. respectively. The 
mineral constituents included about 10 per cent, of alum 
used in the coagulation process. The coagulation product 
as prepared by the author (a) by dilution of the latex, 
ana boiling, (6) by the addition of 6 per cent, acetic acid 
to the latex, had the following compositions respectively, 
after washing and drying:— 



Product ( 0 ). 

Product (6). 


Per cent. 

Per cent. 

Mineral constituents . 

0*8S 

0*80 

Albuminoid matter ...... 

1*67 

1*68 

Eeelbi. 

78*89 

1 79*48 

Eobbor-hke substance .... 

19*81 

16*24 


—E. W. L. 


XIV.—TANRIMO, LEATHER, OLDE, SIZE. 

{Continued from page 225.) 

Extractor for tanning materials. H. C. Reed. Collegium. 
1906 [193], 49. 


S 



The method of using the apparatus is as follows, the 
parts being assembled as shown by the drawing:— 

The bark or other matenal is introduced into the oup. 
B, and rests \ipoQ the wire mesh screen, 2G, and pre- 
veat'cd by it from pas.niug to the bottom of the cup. 
If it is desirod to extract the same at a temperature 
less than that of boiling water, water at the desired 
tomperature is introduced into the vessel. A, through 
the funnel, 13, and pipes, 11 and 9. or cold water 
may be thus introduced to the vessel and the tom¬ 
perature thereafter raised by a heater placed under 
the bottom of the vessel, A. The water is then run into 
the vessel imtil it overflows through the faucet, 20, thus 
surrounding the cup, B, with water at any desired tem¬ 
perature not exceeding 212° F. Water can be introduced 
into the oup, B, by pouring it into the same or by closing 
the overflow faucet, 20, and allowing the water to rise 
in the vessel untU it shall overflow the edm of the oup, 
B, or by means of an inverted vessel filled with water, 
the open mouth of which dips below the level of the 
water in cup, B. and which automatically replenishes 
the abater in cup, B, at a rate equivalent to the 
lowering of the level of the water therein. The water 
percolates through the material in the oup carrying 
the soluble matters therefrom through tne screen 
to the bottom. When the water in the oup rises 
above the top of the siphon, the solution in the bottom 
of the cup will flow through the siphon and may be drawn 
off though the faucet, 17. The rapidity of percolation 
and outward flow through the siphon, is contr<med at the 
faucet, 17. 

If it be now desired to extract by means of condensed 
steam, the fauoet, 10, is opened and the water in the 
vessel is drawn down to the desired level indicated by the 
gauge glass, 12. The fauoet, 10, is then closed and the 
condenser attached to the top of the vessel, A. Heat is 
applied to the bottom of the vessel, A. and the steam 
from the water therein passes through the partition, 22, 
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ftnd around tha oup, B, into the ooedeneer, whence the 
oondeneed water dropi back into the oup, B, upon the 
contained material. The oup, B, ia thus gradually filled 
by the water until the siphon ie covered, when the liquor 
ia aiphoned out of the bottom of the oup in the manner 
described. If continuous extraction be demred, the faucet, 
17, ia kept closed and the cook, 16, opened to the desired 
extent, thus maintaining circulation through the apparatus. 

It has been found advantageous to vary the size of the 
cup with the bulk of the material to bo extracted, and 
for this reason cups of the style shown in Fig. 2 were 
designed. Wlmn small amounts of material are extracted, 
a greater mechanical action results from the use of a cup 
of a size only sufficiently large to comfortably contain it, 
and better extraction results. 

Taming malerialB; Action of formaldehyde on -. 

{Differentialion of pyrogallcl and protocatcchuic groups.} 
E. Stiasny. Pharm. Centralh., 1900, 47, 27. 

Bv boiling 50 c.c. of the clear decoction of a tanning 
material, of the usual strength, for ten minutes under a 
reflux condenser, with 10 c.c. of hydrochloric acid solutiwi 
(1*1), and 10 c.c. of formaldehyde solution (40 per cent.), 

f irotocatechuio tanning substancos can be distinguished 
rom those of the nyrogallol group. The former, including 
quebracho, cateenu, mallet-bark, mangrove, liemlof'k, 
pine, fir, Aleppo pine, mimosa, birch, willow, palmetto, 
cajotta, oak Wk, eanaigre, kerraek, Pistacia lerUiacus, 
suniaci), and gambler are entirely precipitated. Pyro- 
gallol materials, such as oakwood, chestnut, galls, valonia, 
myrabolanB either give no precipitate, or but a slight one. 
By allowing the reaction to proceed at normal tempera, 
tui-es for everal days, materials of tlie protocatechuic 
group may be separated into two classes, one of which 
is entirely, the other only partially, precipitated. The 
latter includes oak, fir, and birch liarks, palmetto, 
sumach, and some kinds of quebracho extract. This 
reaction enables the adulteration of tanning materials of 
the protocatechuic jjrou)) with those of the pyroguliol 
group to be detected; for instance, the presence of oak- 
wooa or chestnut wood extract in quebracho extract, 
but the method connot he employed quantitatively. 
Tannin-containing fruits, such as divi-divi, algarobilla, 
teri, and bablah, give a copious precipitate due to the 
presence of gallic acid. Algarobilla, after the removal 
of tlie gallic acid, gives no pre<’ipitato. whereas divi-divi 
gives a copious one, probably of ellagic acid. Sumach, 
on account of its large porcontage of gallic atud, falls 
into the protocatechuic group. After removing this, its 
pyrogallol characters become evident.—J. 0. B. 

Hydroxyhemoic acids .* Some oxuiation products of the -. 

IJ. A. G. Perkin. IV., page 258. 

Casein. U.S. Customs Decision. 

The United States Circuit Court, January 18, 1900, 
held that certain caaeine indnstriMe is free of duty as 
“ loctArene ” tinder param*aph 694 of the free list. The 
Board of General Appraisers had held the artn'le to be 
dutiable at 20 per cent, ad \ialortm as a “ manufactured 
article unenumerated ” under section 6, but in view of 
adilitional testimony, showing that casein was commercialW 
known as lactaroiie, the above decision was rendered. 
The Treasury Department, February 3, 1906, acouiesced 
in this decision, but on information received that the 
record in the case was incomplete, and that the coitimercial 
designation of casein can be shown not to be lactarone, 
the Department, February 12,1906, ordered anothar case 
to be prepared for trial. ] M* 

English Patent. 

Leather; J^reparation hr the prtMrvaiion and tcater- 

proofing of -. H. Sohowalter, Ladenburg, Germany. 

Eng. Pat 21,443, Oct 21, 1006. 

See Fr. Pat 367,626 of 1905; this J., 1908, 130.—T.F.B. 


XV.—MANURES. Eto. 

{Continued from page 130.) 

NitrifioatioH: Influence of organic matter on —. 
A. MUntz and E. LaimS. Comptes rend., 1906, 142, 
430—436, 

The authijrs’ experiments show that humus, in whatever 
abundance it may be present, is not prejuffioiol to ni^- 
fication, and. ind^d, is rather favourable to it Humus, 
however, is not necessary, for nitrification can be produced 
in soils jHior in organic matter. The humus seems to aid 
the multiplication of nitrifying organisms, and as a rule a 
soil contains moro active organisms and is more prone to 
enter into nitrification as it contains more humus. 

-J. T. D. 

French Patent. 

Phosphnf.ic tnanure ffrom dag]; AaaimilaMe -. 

F. Laur. Fr. Pat. 360.443. Deo. 31, 1904. 

Molten slag, as it Hows from a metallurgical or other 
furnace, is ri'ceived in a supplementary iiirriaoe or in a 
heated receptacle, in which it is mixed with powdered 
natural phosphates, such as coprolites, phosphorites, 4bo. 

! It is stated that the trioalcium and dicalcium phosphates 
I are decomposed bv the silica in the slag, new and more 
i fusible silicates 1 ) 61 ( 1 ? formed, whilst the phosphoric acid 
i present is rendered soluble and assitnilablo by plants. 
I The product obtained mav l)o granulated and powdered, 
i ‘ — E. 8 . 


XVL—SUGAR. STARCH. GUM, Bte. 

! (C'oB(j/i«cd from page 227.) 

Sugar cane experiments »« (he Leeicard Islands, lloport 
on oxyierimcnts conducted at Antigua and 8t. Kitts in 
the season 1904-5. Parti. Expi'nments with varieties 
of sugar cane. The Imperial Department of Agri¬ 
culture for the West Indies, 1906. 

I Experiments on the cultivation and selection of improved 
varieties of the sugar cane have b<«n conducted at the 
experiment stations in Antigua and St. Kitts. The canes 
were cultivated throughout in the same manner as the 
I ordinary crop of the estate so as to give r^ults closely 
! comparable with those obtained by the planter. The 
! severe drought in Antigua, however, was such as to cause 
the sugar crop to drop from the normal 13,000 tons to 
7,800 tons. Tlie rainfall in St. Kitts, though heavier 
than in Antigua, was irregular and gave var^^ng results 
on the different ost^ites. In Antigua the following canes 
stand out os specially worthy of attention:—B. 166, 
Sealy Seedling, B. 306, B. 208, D. 74, D. 95 and D. 109, 
both 08 filant canes and ratoons. At St. Kitts the best 
results were obtained with Caledonian Queen or White 
Transparent; B. and B. 147 wore satisfactory, and 
D. 74 and D. 116 are recommended for cautious planting. 
B. *.^8, heads the list of cauM gi^wn as ratoons with a 
yield of 30 tons per aero, and 8’506 lb. of sugar in the 
Juice (per Imperial gall.), and the opinion is expressed that 
this cane may bo generally introduced at St. Kitts to occupy 
a useful position with the Caledonian Quoen and B. 147. 
There was an almost complete absence of rotten (»nes, 
a rosult directly traceable to the introduction of new 
varieties of cane. In ordor to ascertain whether any of 
the 35 varieties under experimental cultivation exhibited 
any evidences of abnormal quotients of purity due to 
high polarisation, jviioe from each variety grown at Oassada 
Garden was examined by the Clergot method, unng the 
factor 144. Six of these show i^at may be regarded 
as abnotunslly high apparent purl ties, namely Bed Ribbon, 
Queesriand (5raok, D. 74* D. 89, D. 99 and J). 116. Dufibg 
the recent dry season, omuiderable, trouble has been 
experienced from ** gum *’ which appears to be worse whan 
the normal devebpmeat ud ripening of oeaee m «R»sted. 
In the foflowiiig table the results are given of those 
: varieties which gave most sMuriaotory mubs 
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OtMOb ei. 1906. 


KoJ 


1 

7 

10 

18 

14 

16 

Id 

27 

28 
29 
80 
82 
86 
> 


Name of cane. 

Dinet 

PolarUatton 

polaritatloD. 

1 

1 


[ 

1 — Olerget. 

Sealv leedllng.. 
White b’anaparent 
Caledonian tf aeeo 

1 83*6 

1 86*6 

88*6 

86*2 

87*3 

86*6 

B. 806 

86*8 


B. 208 . 

B. 166 . 

87*6 

76*0 

66*8 

76*8 

B. 147 . 

81*4 

81*5 

D. 74. 

D, 80. 

78*4 

81*8 

77*1 

70*9 

I). 96 . 

82*4 

81*8 

D. 90. 

81*9 

80*6 

D. 116. 

78*7 

77*4 

D. 109. 

70*2 

79*0 


App«rent 
•ucroie lbs. 
per gall. 


2‘171 

2*252 

2*270 

2*231 

2*276 

1*078 

2*116 

2*088 

2*127 

2*148 

2*129 

2*046 

2*069 


ibf. per gaU. 


2*174 

2*241 

2*262 

2*226 

2*267 

1*971 

2*110 

2*006 

2*077 

2*127 

2*096 

2*012 

2*064 


Difierenoe 
between trae 

Apparent 


•uoroee and 
apparent 
anoroie. 

_ 

purity. 

True purity. 

4. 0*003 

91*1 

91«8 

— 0*011 

94*8 

94*4 

— 0*018 

96*0 

94*2 

-0*005 

92*2 

91*9 

— 0*018 

94*2 

98*6 

— 0*002 

89*2 

80*1 

•I* 0*003 

93*2 

98*3 

— 0*038 

89*0 

87*6 

—0*060 

91*9 

89*7 

— 0*016 

92*4 

91*7 

— 0*083 

92*1 

90*6 

— 0*084 

89*2 

87*7 

— 0*006 

90*9 

90*7 


DlfferMioe 
between tnie 
purity and 
apparent 
purity. 


+ 0*1 

— 0*4 

— 0*8 
*-0*3 

— 0*7 

— 0*1 
-I* 0*1 

— 1*4 
-<-2*2 

— 0*7 
-. 1.5 

— 1*6 
-*0*2 


—U J. BB W. 


Indian cant jaggeries; Use of saturation in tlie refining 

of -. B. Ryznw. Z. Zuckermd. in Bohmen, 1906. 

80, 233—2E8. 

Thb process of double carbonatstion and saturation, 
followed by a sulphitatiou of the thick juice, as practised 
in the beet sugar industry, may bo applied with advantage 
in the refining of Indian cane jaggeries. The experiments 
of the author, based on analyses of the scums and juices 
at each stage have led liim to recommend the following 
treatment for this class of raw sugar:—The jaggery is 
melted to a juice of 20" B. It is then warmed or cooled 
to a temperature of 46°—60“ C. and is treated without 
delay with a quantity of milk of lime, equal to 4-6 per 
cent, of calcium oxide on the weight of the raw jaggery. 
The juice is saturated with carlion dioxide until it 
possesses a residual alkalinity equal to 0-06 grm. of lime 
per 100 c.o.; it is then heated to 60° C. and iiltcred. For 
the second earbonatation, 1 per cent, of lime, calculated 
on the original jaggery, is added, the juice is rapidly 
saturated until neutral, heated to 70“ C. and filtered; it 
is then boiled, filtered again, and oonoontrated to a 
density of 26“—30° B. If the acidity of the thick juice 
exceed 0-03 per cent., calcnlatod os calcium oxide, lime 
is added to reduce it to that degree of acidity, and siilphur 
dioxide is then passed in until the acidity,' expressed as 
calcium oxide, reaches 0-06 per cent. After that, the 
juice is boiled and refined in the usual way. According 
to the analyses, the above treatment cflocted the removfS 
of 27'86 per cent, of the total non-sugar constituents of 
the jagwry {30-68 iicr cent, of the organic and 18-62 per 
cent, of the mineral impurities) and eliminated 74-74 per 
cent, of the colouring matter. The bulk of the purification 
is effected by the first saturation, but the other treatments 
cannot bo omitted without loss of efficiency, since the 
precipitation of certain coloured impurities, e.g., basic 
calcium glucinate, requires the dose olwervance of certain 
conditions of alkalinity and temperature only obtainable 
by double satiu-ation.-^. F. B. 

Sugars ; Action of secondary asymmetric hydrazines 

[Bthylphenylhydraiine] on -. R. Ofner. Monatsh. 

Chem. 1906, 27. 76—80. 

Necbbrq (this J., 190-2, 606) stated that methylphenyl- 
hydraxine only yields osazones with ketose sugars and 
not with aldoses, hot the author (this J., 1906, 47) and 
Ost (this J., 1906, 936) have shown that such is not the 
ease. The author has now studied the action of ethyl- 
phenylhydraziue on levulose and dextrose. 

An osazono is prepared from levulose by treating a 
BoluUon of 3-6 grms. of the sugar in 15 o.c. of water 
with 8-2 grms. of ethylphonylhydrazinc, 8 c.c. of 60 per 
cent, aoetio acid, and 2 o.c. of alchooL iUi oil is 
formed after a few minutes whioli oiystaUiseB after- a 
few hours. The oeazone crystallises from w) per cent, olcohol 
M fine yellow needles melting at 143° C., yield 80 per 
cent. The same osazono is formed from dextrose ^y 
treating 1-8 grms. Of the sugar dissolved in 12 c.o. of water 
with 4-2 gtms. of the hydrazine, 4 o.c. of glaoia^ acetic 
add and 3 a.o. of alcohol at the ordinary temperature, 
for about 20 houn; yield 66—60 per cent. H the 


mixture be heated, the osazono can ho separated in the 
crystalline form after only two to three bonrs. 

Dextrose ethylphenylhydrazone is prepared bv heating 
6-4 grms. of dextrose with 30 c.c. of 90 per cent, alcohol 
and 4*3 grmH. of the hydrazine. After eva[x>ratioii in 
vacuo at the ordinary temperature, the syrup begins to 
crystallise in about two davs. The crystals retain alcohol 
of crystallisation and soften at 80° C.', but if the alcohol 

be removed, the substance molts fairly sharply at 116°_ 

118“ C.; yield 60—70 per cent.—J. T. B. 

Worts and sugar solutions; Determination of extract 
in -. H. van later. XXIII., page 288. 

Sugar bounties and excise tariff; Australian _. 

Bd. of Trade J., March 8, 1900. 

As- Act of the Australian Commonwealth, entitled the 
Sugar Bounty Act, 1906 ” (No. 23 of 1906), was assented 
to on the 21at December, 1906. This Act provides that 
after 1st January, 1907, there shall be paid out of the Con- 
solidatwl Revenue Fund to every grouer of white-grown 
cane or beet within the Commonwealth, a bounty on 
di such cane or beet delivered for manufacture after that 
date and before the 1st January, 1913, at the following 

Sugar cans. —68. per ton caloulated on cane giving 10 
l»r cent, of sugar, to be increased or decreewed proper* 
tlonately according to any variation from this standard. 

—60b. per ton on the actual sugar-yielding contents 
of the beet. 

It is further provided, however, that the rates payable 
on all such cane or beet delivered during the vears'l9U 
and 1912 shall be respectively two-thir& and one-third 
of the aforesaid rates. 

The “Excise Tariff, 1906" (No. 24 of 1905), which 
was assented to by the Federal Parliament on the same 
day, VK., 2Ut Droember, 1906, as the Sugar Bounty 
Act of 1906, provides that the excise duty imposed on 
sugar by the excise tarift of 1902 shall be inereased from 
3s. to 4s. per cwt. of manufactured sugar from 1st January, 
1907, to 1st January, 1913, provided that the excise duty 
payable on sugar produood from cane delivered for 
manufwture in 1911 and 1912 shaU be two-thirds and 
one-third of the above rate respectively. [T.R.] 

Umitbd States Patent. 

Starch; Process of preparing sduUt -. A. F. J. 8. 

and H. A. R. A. Haako, Hamburg, Germany. U 8. 
Pat. 813,647, Feb. 27, 1906. 

See Eng. Pat. 886 of 1903 j this J., 1903, 764.—T. F. B. 


Feenoh Patenib. 

Sugar; Process of refining -. K. Dorant. IV. Pat, 

368,669, Oct 19, 1906. 

l^w sugar of good quaUty u treated with a limited, pre- 
deWri^ed quantity of water so that the exterior poctioas 
only of the crystals are disaolved, whilst the oentral portions 
nmam undiswlyed. It is stated that in this lha 
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whole of the impuritiM are obtained in the melted smp, 
And that the undissolved residue oonsists of perieotfy 
pure sugar. The syrup is separated and refined in the 
usual manner, whilst the residual crystals are collected 
and used for making oJairee syrup or for other j)urposea. 

Wood ; Rotary digester for the saecharification of —. 
Comp, indust. des alcools de TArd^ohe. Fr. Pat. 
358,690, Oot. 20. 1905. 

Trra digester for converting wood-wastes, such as saw¬ 
dust, into lamentable sugar consists of a horizontal 
rotary cylinder with circular plates forming the two ends. 
The cylinder is mounted on a hollow shaft through which 
eteam is supplied to a series of heating tubes disposed 
parallel to the axis and arranged at variuus'distanoes from 
the same at points on circles concentric with the wall of 
the cylinder. The heating tubes project through the 
■ends of the drum, and aie connected by a radial steam 
pipe outside the digester with the central steam 
eupply on the ono side, and by a similar scries of radial 
pipes with a central condensed water outlet on the other 
aiae. At the exit side of the apparatus each heating tu^ 
is provided with a cook, the handle of which is operated 
automatically by fixed pins placed at the liighest point of 
rotation. Thus the heatio^ pipes arc opened for a 
moment and closed automatically during each revolution, 
ao that the water which hag condensed in the pipes is 
regularly discharged.—J. F. B. 

JStarches and deztrins; Manufacture of phonograph 

records from -. Comp. gen. do phonographes, 

cin6matographes et appareils de precision. J^rst 
Addition, dated Oct. 10. 1905. to Fr. Pat 358,360, 
Oot. 9. 1905 (this J. 1906, 227). 

In addition to starches and dextrins, other amylaceous 
materials, such as meals of cereals and leguminous seeds 
or glutens may bo employed for moulding discs and 
■cyliudera An addition of formaldehyde, tanmn, gallic 
acid or salicylic acid may be used with advantage for 
antiseptic purposes. A better agglutination may bo 
obtained bv mixing sodium carbonate, alumina or magnesia 
or their salts with the starchy materials employed. I 

-4. F.B. 

XVn.-BREWlNG, WINES, SPIRITS, Eto. 

{CorUinued from page 230.) 

fungi {Ql(rQsmrium'\; Formedion of sportdaJting yead- 

li^ forms of -. P. Viala and P. Paoottet. Comptea 

rend., 1906. 142. 458-461. 

Thk formation of endogenous spores similar to asoosporos 
has been regarded as a characteristic of true yeasts and 
myooiierma. serving to distinguish them from the yeast- 
like forms of the filamentous mould fungi. The authors’ 
studies on the parasitic fungi which cause the anthracnosis 
of the vine and the plane tree (species of 0l<JBo8porium), 
.show, however, that tnese fungi also possess this property. 
In saooharine media the fine, filamentous mycelium soon 
becomes divided bv cross walls and breaks up after a 
time into cells wbiok multiply by budding like yeasts, and 
•continue to do so when transplanted to fresh media. 
These cells stand morphologically midway between 
those of 8. apiculalus ana S. eUipsoideus; they produce 
.small quantities of alcohol, and form endospores under 
the same conditions as the true Sacoharomyoetes. These 
yeast*like cells can be slowly re-transformed into the 
original mould fungus by suitable treatment. This 
.observation re-opens the question enunciated by Pasteur, 
whether the wild and industrial yeasts are not jreally 
forms originally derived from moud fun^, which have 
become fixed more or less permanently in their present 
.state.—J. F. B. 

Yeast species; Influence of formaldehyde on the repro¬ 
ductive energy, the fermentative energy and the generation 

period of various -. J. Hirsoh. Alig. Z. Bierbrau 

u. Mabstab., 1905, 88, 351 ; Z. ges. Brauw., 1906, 89, 
118. 

'^AMiovc speoief of yeast, including Saax, Frohbctg and 


Logos culture yeasts and certain wild yeasts, were dieted 
for one hour at 20^ 0. with var3ring proporrions of corn- 
mercial formalin; the yeasts were then separated in a 
centrifugal machine and stirred up with water, and known 
quantities of ceils were ouJtivatea in a medium composed 
of oano sugar and yeast water. Very small quantities of 
formaldehyde were found to have a stimulating infiuenoe on 
the reproQuotivo energies of the yeasts at 3^^ C., with the 
exception of Saaz yeast. As a general rule the farmentati^ 
ener^es reached their maximum points when the repro* 
duotive energies wore beginning to bo afieoted adversely. 

As soon as reproduction and fermentation began to be 
inhibited by the increasing proportions of formaldehyde 
employed, the invertive power of the yeasts towards cane 
sugar rose considerably, the increase in the case of Frohberg 
yeast being very marked. Formaldehyde does not hinder 
the secretion of invertaSe. The proportions of for¬ 
maldehyde per 100 C.C. of wort which were required to kill 
the yeast cells varied according to the species; thus, 
for iirohberg and Logos yeasts 4'6 mgrms. of formaldehyde 
were necessary; for 8. Pastorianus III., 3*1 mgrms.; 
for Saaz yeast and 8. ellipsoidcits /., 2*8 m^ms. The 
time of action necessary for the death of the oelU 
vaiiod with the temperature; in the oa#e of Frohberg 
yeast the necessary duration of action was 30 minutes 
at 18° C., 45 minutes at 25° C., and 35 minutes at 37° C. 
As regards the generation period the culture yeasts were 
more resistant to formaldehyde than the wild yeasts; 
very small doses4S>f formaldehyde shortened the period 
between one generation and the next.—J. F. B. 

Ozone; Physiological action of - on {Organisms'^ W. 

Sigmund. Oentrabl. Bakt. 11., 1905, 14. 400; Z. ges. 
Brauw. 1906, 29. 133—134. 

Thjb author has studied the action of ozone on enzymes, 
ferm^tative processes and bacteria. Ail the enzymes 
studied, viz., uiastaso, emulsin, ^lepsin, invortaso, ptyalin, 
paiicreatin and rennet, suffered a decrease in their activity, 

I which differed in degree not only with tho different enzymes 
I but also with ono and the same enzyme. Tho degree of 
inhibition was found to depend on the quantity of ozone, 
on the velocity of the current of ozonised air or oxyjmi, 
and on the time of action, also on the de^ee of purity of 
the enzyme and on the concentration and quantity of the 
enzyme solution. A destruction of the diastase in 50 o.c. 
of malt extract was effected in six hours by the passage 
of a current of ozonised air at a velocity of 1*5 litre per hour, 
the proportion of ozone (O3) in the air being 1 mmm 
per litre, i.c., a total quantity of 9 mgrms. of ozone. The 
action of ozone on invertaso in more dilute solutions was 
more intense. The fermentative power of yeast was 
distinctly weakened by the action of ozone to an extent 
varying greatly with tho intensity of ozonisation. Bmall 
quantities of ozone had a relatively slight effect on the 
fermentative power, omrosponding to the large proportion 
of organic matter oontainw in the yeast, and which had 
first to be aoto<l on; larger quantities of ozone lowored 
the fermentative power considerably, at all events when 
measured by the action on cane sugar. In none of these 
experiments was the combined fermentative power of 
the yeast towards oano sugar [invertase and zymase] 
destroyed oompletely. As regards the infiuenoe of ozone 
on acetifioation, excluding the direct oridation of the 
alcohol by the ozone, it was found, under the conditions 
studied, that the dovolupment and activity of the acetify¬ 
ing bacteria were only temporarily weakened or dela^i^; 
the baoteria rapidly recovered and then seemed to potwess 
a slightly increase activity as compared with untreated 
baotoria.—-J. F. B. 

Vinegar factories: Pure rultivated bacteria in ——. 

W. Henneberg. CentraJbl. Bakt. [Abth. 2], 1905, 14^ 

Ofil; Z. ges. Brauw.. 1906. 39, UL 
Hithseto the employment of’pure cultures of acetifying 
bacteria has not been applied in vine^ making by the 
German “ quick-vinegar’’ process. The author has. 
however, now isolated two species of these bacteria, and 
has been workitm one of them on an industrial scale tor 
three months. The vinegar is produced at a strength of 
1 1L5 per ctent and is perieotly clear and rich in bouquet. 
I The oaltore is being supplied to the faetoiet woridng the 
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** qnksk vin^ar '* proce^e for the purpcMn of starting their 
aoetifierH. The author is also preparing pure oiitures 
of wine-vinegar baeteria for simifar purpose.—J. F. B. 

Mall analy^ns; Use of clofied mashing heakera for -, 

O. Pankrath. XXfll., page 286. 

Worts and sugar solvtionii; Determination of exiraei 
•n H. van Laer. XXIII., page 280. 


Deer analysis with the refrnetomd^^r. E. Aokermann and 
F. Fogg»‘nix>rc. XXIII., page 286. 

Malting industry of Germany. Bd. of Trade J., March 8. 
1900. 

The quantity of barley and other grain ufiod for browing 
purposes in tSermany ainoimt(‘d to 790,408 tons in 1JK)1, 
745,809 tons in 19()2. and 771,109 tons in liKlu. Malt 
substitutes used in i^cmiany (such suiwlitutos are illegal 
in Bavaria) ainountod to 14,91)2 tons in 1901, 18,444 tons 
in 1902, and 1.7,005 Ions in 190.7. 

The hops g»*own in the (lerman Empire in 1905 
amounted to (iOT.OOO cijntners. In (Germany hops ere, 
in most instances, not suflioiontly dried till they pass 
into the hands of the dealer, wlio puts them into the 
required condition. In some instances hops are sent out 
sun* or air-dned for iininedlate use to hx’iil brewers. 

[T.K.1 

Enolihh Patents. 

Diastase ; Vrothirtion of pure -. S. Friinkel, Rtrass. 

burg, Germany. Eng. Pat. 5845, March 20, 1905. 

A COLD water extract of malt is sterilised by filtration 
through a elav or other suitable filter ; it is then fermented 
by a juire euHiire of Logos or FroUlicrg yeast, preferably 
under vacuum. The yeast ferments the sugars and higher 
carbohydrates, and nmioves a large proportion of the 
nitrogenous mafters fnun the solution, hut does not 
diminish the diastatic jM'iwer. 7’he fermented liquid is 
tiltcr«‘d and evaporated at a low temy^rature i» mnto; 
the product is finally freed from all dialvsable bodies and 
is dried by evaporation »» mem. —J. F. B. 

Breinng and other purposes; Manufacture from grain 

of material fur use in -. K. C. Schrottkv, Calcutta. 

Eng. Pat. 21,754. Got. 25, 1905. 

Raw or previously steamed grain is treated with a gluct>ae 
solution and pressed brewer*’ yeast in the proportion of 
about 4 parts of each )]on8titucnt jkt KXf parts of grain. 
The mixture is fermented at about 115" F. for two to throe 
days, drained, and the gtain washed with water at F., 
again drained and covered over. Here it rcmaina for two 
days at 120®—160® F. The grain is then either steamed 
for use or dried. Such mortified grain is mashed with 
malt for brewing purposes, or employed for the preparation 
of food products. (See also Eng. Pat. 23,277 of 1904; 
this J.. 1905, 1248.)--,T. K B. 

Brewing apparatus. O. Imray, London. From C. 
Bach. Now York City. Faig. Pat. 21,928, Get. 27, 
1905. 

^Sre U.S. Pat. 804.979 of 1906 ; this J., 1906, lUlS—T.F.B. 


Beers; Process for sterilising and preseruiug -. 

P. A. Roche. Paris. Eng. Pat. 18.748, Sept. 16, 1906. 

See Ft. Pat. 360.182 of 1904; this J., 1906,1248.—T. P. B. 


UNmi> States Patekt. 

Beers or malt liguors; Manufacture of En^ish -. 

N. H. Claufwen, Copenhagen, Denmark. U.S. Pat. 
813,199, JVb. 20, 1906. 

Sm 'Ba«. Pat. 28,183 1903; ikia 1904, lSa0.-T.F.B. 


Gssiuk Patket. 

Beer containing iron; Process for preparing . 

M. Barsickow. Ger. Pat 164,!^, May 8,1904. 
Balls of pure metallic iron are sterilised by treatment 
with alcohol and ether, and then placed in casks which 
are completely filled with the beer. After oi^ht to ten 
days at about 16® C. the beer is drawn off; it contains 
ir<m equivalent to 0*026—0*06 grm. of ferric oxide j^r 
litre. Beer containing iron is stated to possess a fuller 
flavour and better ** head*” forming and 'retaining 
properties than ordinary beer.—A. S. 

XVnL-yOODS; SANITATIOH; WATER] 
PURIFICATION, & DISINFECTANTS. 

{Gontinued from page 232.) 

(A.)—FOODS, 

Silk’fihrotn : Formation of a dipejdide by the hydrolysis 

of -. K. Fischer and K. Abderhaldon. Ber., 1900, 

39, 752-700. 

Silk-fibroin was treated with an excess of 70 per cent, 
sulphuric acid for five days at 18' the solution was 
freed from sulphntic acid and concentrated under reduced 
jiressun?. For )>urification. the product was dig(*sted 
for eight days with active pancn'atic juiec, and the 
Wrosine so producinl was removed by crystallisation. 
For the separation of the dipt'ptides ^roln*the amino- 
acids, advantage was taken of the ease with which the 
cthylk* esters of tlw* latter are volatilised. The prodmd. 
afU;r the removal of the tyrosinr, was estenfied by the 
action of alcohol and gaseous hydrogen chloride. When 
the alc’oholio solution was distilh'd, the esters of the amino- 
acids, mainly glycoool and alanine, wore removed in 
the distillate. The residue was treated with dry ammonia 
gas to convert- the dijjeptide.s into the diketopipora/ino 
derivatives, which are reawlily crystallisable. In this 
manner the authors obtained a fairly high yield of a 
dipeptide derivative identical with glycyl d-alanine 
anhydride prt'parcd synthetically. 7’his anhydride was 
split up on hydrolysis into a mixture of glycyl-d-alaaine 
ami rf-alanyl-glycino and may have lieen derived from 
either of the.se dipi'ptides in the crude product. There 
is reason, however, to believe tliat the dipeptides jirodueed 
by the hydrolysis of silk fibroin consist mainly of glycyl- 
d-alanine, since alaityl-glycine does not resist the action 
of pancreatic juieti; a small quantity of glycyl-tyrosine 
was also found. Hydrolysis of silk by concentrated 
hydrochloric acid yielded the same product o« was obtained 
by the action of sulphuric acid.—J. F. ]i. 

Cocolio. U.S. Customs Decision, Doc. 20, 1906. 

An article invoiced as cocolio, prepared from cocoaniit. 
oil, and used as an edible fat, is dutiable at 3| c. {>er lb. 
as ” cocoa buttorine.” Other cocoamil oil products were 
hold to be cither dutiable as above stated when fit tor 
food, or free of duty as “ eocoanut 6il ” when suitable for 
soap making. fT.R.J R. W. M. 

Enoi.1811 Patents. 

Pepone ; Manufacture of silk filtrom -. C. D. Abel, 

t/)ndon. From Act. *008. f. Anilinfabr., Berlin. Eng. 
Pat. 12,060, June 22, 1906. 

Sbk Fr. Pat. 365,806 of 1906 ; this J.. 1906,1249.—T.F.B. 

Brewing or other purposes; Manufacture from grain 

of material for use xn -. E. C. Sohrottky. Bkig. 

Pat. 21,764, Oct. 26. 1905. XVII., see col. 1. 

UirxTXD Statu Patents. 

Flour: Method of [deetrieaUy] treating —. J. E* 
Mitohell, Aaugnor to Alsop l^ooess Co., St. ItOwtiL Mo. 
U.S. Pat. 812,764, Feb. 13, 1906. 

Aa is>tttb}ooted 4o Hba aotfon of a ff aming eieertrio diaobi^go 
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ftiid the gate* produced «re* alter pasang through inter* 
mediate chambers where they are oooM and mixed, 
conducted to a Teasel containing the flour to be treated. 

—W. P. S. 

Art of treating -. £.£. Weiner, Indianapolis, 

Ind. U.S. Pat. 812,777, Feb. 13,1906. 

Thi flour is Bubjeoted to the action of the gas produced by 
passing a current of air laden with ammonia over heated 
copper oxide or other substance capable of yielding 
oxygon.—W. P. S. 

Pe^one 7 Process of making silk fibrom - -. J. Altoohul, 

Assignor to Aot.«Go8. f. Anilinfabr., Berlin. 11,S. 
Pet. 813,272, Fob. 20, 1906. 

Sbx Fr. Pat. 356,806 of 1906; tliis J., 1906,1249.—T.F.B 

Albvmin from vegetable euhstanres; 2*rof.e88 for extracting 

-. F. W. Geertner, Niagara Falls, N.Y. U.8. 

Pat. 813,873, Feb. 20, 1900. 

Vbqbtable substances in tbe form of meal are digested 
with seven to ten times their weight of a solution of salt 
containing about 3*5 per cent, of salt, at a temperature 
of 30"—40* C. for about five hours, in order to extraest 
the albumin. The solution is then filtered and boiled, 
and the coagulated albumin is collected and dried. The 
albumin so obtained is ground and bleached by means 
of a solution containing about 12 lb. of sodium peroxide, 
and 16 lb. of sulphuric acid per 100 galls., together with 
a little alkali. The bleached albumin is then washed, 
dried and ground to a fine powder.—J. F. B. 

German Patent. 

Milk fiou^er from whole milk; Preparalion of . 

H. J. Buoka, C. Hansen, and O. B. Wimmer. Gor. 
Pat. 164.796, May 26, 1901. 

The milk is evaporated first, in vaeuo^ in the ordinary 
manner, with continual agitation, until it contains from 
26 to 30 per cetii. of water, and then, with access of air, 
at a temperature below the melting point of the milk-fat 
until the water-content is reduced to 16—20 per cent. 
The evaporated milk is now powdere<l and further dried 
at the temperature mentioned, until a product containing 
not more than 14 per cent, of water m obtained. It is 
stated that in this way a milk powder is produced in which 
tbe fat is present in the form of small globules, surrounded 
by drie<l “ blue milk,” which prevents the fat from decom¬ 
posing.—A. 8. 

(B.)-SANITATION: WATER PtTRIPlOATlOK. 

Setvage, A studg of the process of nitrification with 
reference to the purification of —. H. Chick. Roy. 
Soc. Proc. 1906, 77 B, 241-266. 

The objects of the present research were mainly the 
chemical study of the course of the nitrification occurring 
during the filtration of sewage, tlie isolation of the 
organisms concerned, and the study of the question of 
absorption of ammonia upon the surface of filtering 
material previous to nitrification. The investigations 
were carried out in Vienna and in Munich. The results 
obtained show that nitrification of ammonia occurs in 
two stages, and is due to the activity of two classes of 
bacteria, one producing nitrites and the second oxidising 
the nitrites to nitrates. The organisms belong to the same 
group as those concerned with nitrification in soils. That 
oj^anisms so susceptible to the presence of organic matter 
are able to live and do their work in sewage filters may 
be explmned by the fact that they are protected, to a 
certain extent^ by the presence of other organisms, which 
view is strengthened by experimental results. The 
nitrifying organisms, moreover, probably live and multiply 
low down in the filter where the amount of ewganio matter 
is small, as porous materials, such as coke, £g., are able 
to retain upon their surface complicated oi^nio substances 
of high molecular weight, when these are presented in 
eolutioi}. The nitrif^g bacteria are doubtless present 
in very great numbers in the filters, and this may also 


assist them in withstanding the effect of otgaaio matter. 
Experiments by other obseimrs have shown that nitrifying 
organisms, if preeetit in sufficient quantity* live in the 
mresenoe of amounts of organic matter otherwise inhibiting 
; them. 

I In the maturing of filters, the two stages of nitri* 

I fioation may be markedly separate in time,.or may both 
i develope together. This difference is reciprocally related 
; to the greater or less ammoniacal content of the sewage, 
i In experiments with strong sewage the inhibitory action 
I of abundance of ammomacal compounds presumaUy 
. retarded the development of the nitrate-producer,. 
the nitrite-producer was sufficiently well established to 1 m 
converting most of the ammonia into nitrites. There 
is no evidence of absorption of free and saline ammonia 
in coke filters without contemporaneous nitrifloarion, 
and tbe author considers the process of nitiificaUon* 
, during the filtration of sewage through such filters, to 
; be an extremely rapid biological process, requiring for its 
completion only the time taken for the liquid to pass 
; through the filter (three hoivs or so). Temperature 
I is shown to have a marked influence on tbe oxidation 
j of Sewage, a higher temperature being noticeably more 
J favouraule. • 

The previous conclusions are chiefly drawn from 
’ experiments with continuous filters, but filters working 
' as contact beds were also investigated, and found to bo 
less efficient. The advantages of the continuous method 
would seem to liw in the much more complete aeration 
and efficient diffusion, and also in the stratified distribution 
in the filter of the different stages of the purification. 
Simple mechanical treatment wo^ meet any difficulties 
due to clogging which might he met with in the practical 
employment of continuous filters, as it would probably 
occur in the superficial layers of the filter bed. In the 
case of contact beds, however, clogging necessitates 
tlie cleansing of tbe whole bed. The method of con' 
tinuous filtration would, therefore, appear to be the most 
advantageous method of purifying sewage.—W. P. 8. 

Sulphates; Determination of - in drinking watera. 

F. Raschig. XXIIL, page 286. 

Enoush Patents. 

Seuage, trade effluentSt and other foul or poUuted waters j 

Treatment of -. H. Spivey, Heckmondwike, Yorks. 

Eng. Pat. 12,481, June 16, 1906. 

The sewage is passed into a closed tank, the upper part 
of which is separated from the lower by a gauze parti^on, 
forming a chamber which is filled with filtering matenid 
such as coke, shingle, charcoal or the like. The liquid 
portion of the sewage is forced through tlds filter by ^ 
head of water behind it, and is then conducted to a second 
similar tank, and so on until it is sufficientiy clear. Thw 
solids contained in the sewage collect at the bottom of 
the tank or tanks, whence they are conveyed by a rotating 
scraper into a vertical screw conveyor by which they are 
rais^ above the level of the sewage admitted to 
tank and then discharged. The filtering material may 
be periodically cleansed by forcing water through it from 
the top at a higii pressure, a valve being provided for thia 
purpose. —W. r. 8. 

Water or other liquids; Apparatus for the treatment <4 

- xoiih wwdered materials, Maignen’s ” Filtre 

Rapide ” and ** Anti-Caloairo ” Co., Ltd., and A. A. 
Elhs, London. Eng. Pat. 16,627, July 28, 1906. 

In water-softoning apparatus, in which powdered materiadt 
are fed into the water from a reservoir by means of blades 
rotated in the reservoir by a water-wheel which is tomsdl 
by the fiow of tbe water to bo treated ; it has been foiuid 
that, as the supply of powder in the reservoir decreases, 
the resistance offorod to the motion of the wheel is lessened. 
The result is, that fbr the same rate of flow, the wheel 
moves faster and the proportion of the powder to the 
water is increased. To overcome this defe^ 'the opexonf 
by which the powder leaves the reservoir is slowly lolawa 
by a slide. eccentric placed on the shaft of tl» water¬ 
wheel, imparts a reciprocating motion to a roddiig'IeTMv 
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which in turn aotuaten a pawl, and rotates a toothed 
wheel. The motion of the latter, after being geared down, 
operates a screw which slowly closes the slide. When 
toe reservoir has to be reOlled, the slide is opened again 
and the whole operation is repeated.—W. H. 0. 


XIX.-PAPER, PASTEBOARD, Eto. 


(Cotf/tnt/ed frenn ]>age 232.) 


Kn^iush Patknts. 


Paper-making apjinrfUuti. A. .1. Poult, Txuulon. From 
(). Moritz, Pasiug, (iennany, and T. Moritz, 
' Schlciglmuhi, AuHtrin. Kng. Pat. May 24, HHK5. 


Wmbk the width of the }>ajxr which iw Iwing made, is 
less than the lull width of the travelling machine wire, 
an adjustment of the of the auction boxes is necos- 

sary in order to prevent air being drawn through the 
Uncovered portions of the wire. Ao(!ordiiig to this 
invention two'bands of fiexihle inalcrjal are provided 
above each side of the snotion box, these iMiiuis passing 
over pulleys capable of being moved nearer to or further 
from the centre of tlie inaeliine, after the manner of 
deckle straps. The flexible hnndfl are kept, by the suction, 
in intimate contivet with the portion*'of tlio travelling 
band uncovered by paper and maKo a tight joint between 
the edge of t!ie paper and the odg<* of the suction box. 

—.1. y. B. 


Pidp9; Production of whitr . from natiind irgetablc 

matter or from colwired or dy^’A u'aMc imUerial for use. 
in Paper making. A. tlagedois, Uonn, France. Kng. 
Pat. U,3H5, July 12, )»(15. 

See -Addition of Oct. 17, 1904, to Fr. Pat. 30C,27H of 
1900; this J., IfHU. 344.—T. F. B. 


Paper, tertih fabrics or the like ; Coating —— with ei.vcose 
or mirtures tftercof unth pigments, and apjiarafus therefor. 
L. Tilienfcld and V. Tede.sko. Fng. J*at. 5214, March 
13,1905. VI., page 263. 


United States Patents. 

Fibre from cornstalks and analogous pithy plards ; Proeos.s 

of preparing -. A. (i. Manns, Assignor to Food 

and Fiore Products (’o., ('hleago. 111. U.S. Pat. 811,419, 
Jan. 30, 1906. 

Cornstalks, bagasse and analogous pithy plants are 
first treated with hot water or steam to remove soluble 
tonatituents, and then disintegrated by digestion under 
messnixt with a ** suitable hut reducing liquor ” sufiioiently 
drastic to effect moderately rapid disintegration of the 
pith and filamentary cells and their separation from the 
oonnectivo tissue but not drastic enough to destroy them, 
except to a small extent. The fibre is then meobaiiioally 
separated from the liquor and finally beaten.—E. F. 

Ceilidoac sidution. E, W. Friedrich, Blaton, Belgium. 
U.S. Pat. 813,878, Fob. 27, 1906. 

Fr. Pat. 357,171 of 1906; this J., 1900, 88.—T. K. B. 


FitENCH Patent. 

Pewr ; Process far producing irregularly shaded -. 

Farbwerke vorm. Meister, Lucius und Brtining. Fr. 
Pat. 360,447, Oct. 31, 1904. 

See Eng. Pat. 27,870 of 1904 ; this J., 1906, 87.—T. F. B, 
German Patent* 

SU/Urodcs of alkaline aeoumulators; Employment of 

ceUvlose acrivatives for the separation of the -. 

Kdber Akkumulatorenwerke Gottfried Hagen. Ger. 
Pat 106,233, Aug. 3, 1904. XIA., page 271. 


XX.—FINB CHimCALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

(Continued from page 233.) 

Veratrurn album : Alkaloids of the rhizome of - 

and guantitatire deterniination of the same. O, Brode* 
mann. Apoth.-Zeit., 1906. 21, 41—46, 53—56. Ohem. 
Ontr., 1906, 1, fM)6—608, 

The rhizome of Ferofrwm album contain quantities 
of total alkaloids varying from ()*I002M to 0*9328 per 
cent For tlie determination of the total alkaloids, 
12 grins, of the powdereil rhizome were shaken with 
120 c.e. of a mixture of equal volumes of ether and chloro¬ 
form, 10 c.e. of sodium hydroxide solution added, the 
mixture allowed to stand W three hours with frwjuent 
agitation, and then suflicient water to eanse the 
p<>wder to agglomerate. After allowing to settle, the 
ether-cliloroform solution wuspoureii off, clarified by means 
of ealcimvl inagne.sia an<l thn‘o or four drops of water, 
and 1(K> c.e. filtered off. The filtrate was shaken three 
times with 10 c.e. of water acidifie*! with acetic atud, and 
the united extracts w-ere nnulo alkaline, and then shaken 
out three tin«es witli the ether-chloroform mixture, 
j 1’he solution so obtained was evajiorated to dryness, 

' anti the residue dried at BKP G. and weighed. 

For the separation of the different alkaloitls. a solution 
, of the total alkaloids in water acidified with acetic arid, 

I was prejiared from 6 kilos, of the coarscly-fiowdorcd 
t rhizome, in essentially llie same manner as in tlu? detar- 
j initiation of the total alksloids, and tiiis aqueous soluUoti 
I treattMl according to the metapliosphoric acid process 
1 of Sulzberger (Anili. Pliarm., 22o. 462). 1’he precipitate 
i ooiiHistingof jervineand rubijervine was washed, theliJtrate 
' made strongly alkaline with ammonia, ami extracted 
. Hiieoessively with ether and chloroform, which removed 
protoveratrine and pseudojervino respectively. 

Jerrine, ( 2 tiHj}T()aN, 2 H 20 , forms white acicuiar prisms, 

I resembling morphine sulphah' erystals ; after drying, it 
melts at 24P C. ; it is easily soluble in chloroform, 
i moderately in alcohol, slightly soluble in ether, and 
almost insoluble in benzene and jtetroleiim ether. JtulA- 
jervine, ( 2 rtIl 43 () 2 N,HrtO, forms acicuiar nnsins melting 
at 234® <.\, moderately soluble in hot ehinroform, less 
soluble in alcohol, and slightly soluhle in ether and 
|ietroleiim ether. Psetidoierdnc, f'29H4*|07N, crystalliBes 
in thin hexagonal plates, melting at 364® C.. easily soluble 
in ehloroforni. slightly soluble in alcohol, almost insoluble 
t in ether, petroleum ether and l»enzone. Protoveratrine 
forum small colourless, square or hexagonal plates, 
moderately soluble in chloroform and hot absolute ah'ohol, 
slightly Hohibio m cold ether, insoluble in lamzi'iic. water 
and jietroloum ether. From the mother-li«iimr from 
protoveratrine. the author isolated a small (luantity of 
a base (m. pt. 239''--24P 0.), which eiyNtallised from 
absolute alcohol in white needles grouiied together in 
the form of halls.—A. S. 

Cocaine : Action of bromine on -. A. W. K. de Jong. 

lt<<c. trav. chim. Pays-Bas., 190.5, 25. 7. Gliem. Oentr., 
1906, 1, 766. 

On shaking together aqueous solutions of cocaine and 
bromine, or by mixing together carbon tetrachloride, 
solutions of the two sunstances, and then sJiaking with 
water, a crystaliisable oiange-yellow oil is obtained. 
The crystals are soluble in ethyl acetate, insoluble in 
water and other, and slightly soluble in carbon tetra¬ 
chloride. They diminish in volume at 76® and melt 
at 86® C. The ooinMund appears to liave the com¬ 
position, Oj-HniOiNHBr.Brs; it easily loses bromine, and 
on heating with water, dissolves, with formation of cocaine 
hydrobromide. Cinnamyloocaino yields a similar deri¬ 
vative with bromine.—A. S. 

KoUUin: A new glueoside from kda nuts. Qoria 
Bull, commeicial* 1905, 88. 663. 

The fresh seeds of SUrcuiia katot besides the kolanin of 
Knebcl. eontain another glueoside, kolatin, which forms 
white prismatic acicuiar i crystals, m. pt. 150^ 0. Thb 
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^ield u Irom 0*8 to 0*4 per cent. The new compntind! 
18 faiAy soluble in water, more so in alcohol, acetone, 
and ethyl acetate, less so in ether, and is almost insoluble 
in chloroform, even when boiled therein. It is hydrolysed 
by sulpburio acid into dextrose, and a substance with the 
oharaoters of a phenol, latter gives a open colour 
reaction with lerric ohloqdo, and is slowy coloured 
orange-yeUow by ammonia.—J. 0. B. 

Lycopodium; hew advUcrant of, -. C. Uallois. 

J. Pharra. Chim., 1906. 28. 242—244. 

Ths) product obtained by the action of anhydrous ammonia 
•on dry (Austrian T) galipot resin, at a temjierature near 
the melting jioint of the resin, is employed when powdered, 
os an adulterant of lycopodium. The a^lmixtiiro is not 
readily <lcUH'ted bv Bnpei4icjal examination, and the 
jjowder flashes in the ilame like the genuine drug. It 
is slightly Rtliiblo in alcohol, in ether and in chloroforni, 
these solvents removing reainoiiB matter. Pure lyco¬ 
podium yiehls j»rac‘tically nothing to the ssme solvents. 
Microscopical examination at once shows that th<* adul¬ 
terant is in the form of in'i'gular transjulront grains, 
with rounded angles; under the lens it is tjuiU' distinct 
ipH appearance from the oharactejistic sp'ires of which 
lycopodium is composed.— J. O. B, 

Lichens <ind their characteristic constituents. O. IIchw. 

J. prakt. (hem., 1<K)((, 73, 113—170. 

Thk author has examined the following varieties:— 
Vsnva longiasima. Ach.y llsnea harbaiaf rar. hirta from 
San Thome (West Coast of Africa) and Sothupara 
(Madras), Vsvea barbata var, ilorida (Hoflni.), Ahetona 
implexa (Hoflm.), Cormcularia uculcaia (Korlicr), 
Hocrtla phycopsiH (Ach.), itocdla perueiims (Krem|>ci. 
huber)—/f. frutedosa, Ij&nmt — Ji. caciicola (Darbishire), 
VHrana idandtea {L.}t mcliidmg varieties from the 
('avalljoch (Vorarlbeig) and the Stubaital (Tyrol). 
A description of tnelhylprotocetraric acid (cetraric 
acid) is here given. Farmdia ttnetorum (Deaprcaux), 
Parmelm conspersa (Eluh.), Xanikortu lychnea (Ach.), 
Oas/Hirrtnia clcgans (Lk.) Toruah. OrJmdech'a jhU- 
lescnis y. }iareMa (Mass. I — Aecviwora fiardla (Z..), 
Pertumrin lactea, Nyl. liumatoinmi cocctnc.vm ivir. ? 
Puitytraria chlorira Ach.— /.e/miria (Lepra) cklorina Ach. 
Lepraria latcbraruin Ach. 'ITic investigation concludes 
with a description of parcllic acid and a list of the lichens 
in which it is found.—F. .Show. 

Terpenes and essential oils. 'iOth and lltk f/owiwiwwi- 
cations. (). W’allach. Annalcn, 190(5, 846, 127—13H, 
139—IM. 

Thk 7flth communication deals with new comisumds 
•obtained from /3-terpiueol, the work being treated under 
the following headings*—Action of sodium methylate 
on fJ-tiTpineol-nitroBochloride ; the aldehyde, C 10 H 14 O ; 
the ketone. 

In the 77tn communication the preparation of some 
new heptacycJic comiKiunds is dcHcrilicd, viz.^ A'-Methyl- 
auberene [ A'-methyl-(l)-cydoh<;|jtcneJ, ; methyl- 

auberanmethoxyloxime; melliylsuberenono; Jijothyl-(l)- 
•<jyclobcptanone-(2)(metlivlsnberone); inothene-eyelohej)- 
tamotliylenc (methenesuberene); glycol from methene- 
aulx'raue i sulMiraDaldehyde ; hy^iroxysuberancarhoxylic 
acid ; nitrosocblonde from methenesuberene.—A. S. 

Citronella and lemon grass oils; Ceylon ——. C. E. 

Sage. Chem- and Ibrug., 190(5, 68, 355. 

Tub author has examined samples of citronella and 
iomongraas oils distilled at the Ciovemment Experiment 
Station, Peradeniya, Ceylon. 

CUroneUa oil .— ^I’he oil was, of a dark orange colour, and 
had the following oharact^Bp. n. at 15*5° C.» 0*884; 
optical rotation, — 8 * 8 °; oitronellai, 30 per cent.; 
^aniol 41 per cent .; Bohimmol's test (see this J., 1004, 
086 ), turbid solution. The fact that the oil failed to fw 
•Sohimmors teat points to the desirability of rejecting 
•that test as a criterion of puri<;y for citroii^ oil, which 
should bo judged by its content of odorous (xmstituents, j 
namely, geraniol and oitronelUL I 

Lmongrass otf.--»Tbe sample of oil exitmined had the | 


sp. gr^ at 16*5° C., 0«SO!8.; alddbydes (oaloulated as 
66*5 per oent.; optical rotation, —0*2°. Xt' wu not 00 m- 
pletoly soluble in ten parts of 7(^ 80, or 96 por o^t. 
alcohok but formed a clear solution with an o^ual voiuom 
of absolute alcohol, tho solution becoming turbid, however, 
on addition of mort^ alcohol The oil i) 08 sess^ a finer 
odour than East Indian lemongrass oil.— A. 8. 

Essential oils; hew - [Ocotea usambarensis 

and Piper Vdkenaiit C.D.C.]. Jl. Hchmidt and K. 
Weiiinger. Ber., 1900, 052—058. 

Tub essential oil from Ocotea usamharensis Engl is found 
to the extent of about 0*15 ])er cent, in the bark. It is 
a thin oil of a yellow colour and a strong smell indicatuig 
the presence of cineol. It boils between 50° and 100° C. 

I at 10 mm., sp. gr. at 20'^ C., 0*913; an* 1*476; a© at 
, i>0° C. = —11° 12'; acid value, 1*2; eeter value, 12*5, 
j Tho following are tho principal constituents:—MyrisUo 
aldehyde, 1 ixjr cent.; cinool 40 jw cent.; /.terjuneol,. 
I 40 per cent.; sosquitoriione, Ci 6 Hg 4 or 10 per 

j cent.; esters, 4 }X!r cent.; traces of a ketone (aemi-oorba- 
! zone, m. pt. lO'i'' C.), and small quantities of terpenes. 

I Tho leaves of Piper Volkensu, C.D.C., contain 0*3 per 
‘ e<m1. of an oi). 'I'ius has a light brown «olour and a 
< strong bet })lcuMant smell. Lt disrils over almost entirely 
I bctwt‘eu 90° and 175° C. at 12 ram. Sp. gr. at 20° (i, 
j 0*934; III)—1*5017; np="—24'; ester value, 17; 

I after acetylating, the ester value is 00. This latter is due 
I to the presence of 14»[)t)r cent, of an alcohol, most probably 
I citrom'Uol. 70 [ku* cent, of tho sa^xinilied oil distilled 
! between 135^ and 148° ('. at 15 mm. One-third of tUs 
fraction consisted of limeiie. The reinaiiuler appeared 
to be a methoxylaiod satrol, (JiiHigOj. Its hromine 
addition oompouud melted at 12*2° U, and the original 
substance on regenerutiou boiled at 130 ' —140° C.; with 
i sp. gr. at 20° C., 1*137 ; and no - 1*541(5.— F. 8hpn. 

Carline thistle (Carlina acaulis L.); Kssetiiud oil from 

-, P. W. Semmlcr. Ber., 1900, 39. 726—731. 

Tub dried roots of Carlina acuulis yield about 2 per cent, 
i of a heavy oil, with sp. gr. 1 *0333 at 19° C.; nn—1*609(10. 

I 'J'lie cunstituents were isolated by fractional distillation. 
'I'be first constituent, amounting to 12—15 per cent, waa 
carlinene, boiling between 139° and 141° C., with 

sp. gr. 0*8733 at *23*8° U, and n©—1*492. Those figures 
snow carlincne to bo a monocyclic, doubly unsaturated 
sesquitcriione. A small quantity of palmitic acid was 
isolated. The chief constituent is carlina^oxHe, CisHjqO, 
b. pi., J07°—U58° C.. sp. gr., 1*000 at 17° C., n©^ 1*580, 
ana optically inactivi*. it is reduced by sodium and 
alcohol to tetrahydrucarlina-oxide, boiling at 

about 135° C. at 10 mm., and at about 202° C. at ordinary, 
pressure. This product was identical with l*phenyl>3‘a- 
luryl'propaiie prei^red synthetically, thus indicating tho 
relative iKwitiou of the carbon atoms in carlina-oxide* , 

—F. 8hdk. 

Aniseed Oil; hew method of extrading —. P. £fo^> 
hardt. (?omptcB rend., 1900, 142, 407—40^. 

Tub author finds that aniseed oil is yielded not only by ths 
frmt, but by the loaves of the plant The oldest leaves 
arc gathorea in the middle of the dry season and distilled 
with water. This does not exhaust the plant and forma 
a definite addition to the yield of oil. The oil has a slightly 
lower solidifying point than that from the seeds, bat is 
I essentially the same substance.—J. T. ]). 

Acetamide ; Preparation of — . F. M. Fran(;oia. 

J. Pharra. Chim., 1900, 28, 230—237. 

I The following method gives a yield of 91*7 per cent, of 
i the theoretical quantity of pure acetamide, compared 
with 28*1 per cent, obtained by the process of Koorda 
Smit. (Bull. Soc. Chim., 1876,24, 539), 1060 grma of hard, 
tnuuparent ammonium sesquioarbonate are heated 
on the water-bath, in a large fiask, with 2000 grms. 
of glacial acetic acid, so as. to obtain ammonium 
diaoetate. The fiask is then fitted with an earthen¬ 
ware stopper, pierced with three holes, and packed 
with asbestos fibre. One hole carries a safety ttihlt.;, 
the second, a thermometer; and the third,, ft framid-J 
adapter, bmt at an obtuse angle. All these fitdngji ace 
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mokad with Mbeitot, or hitod 0T«r with pUater# nod 
Izid with * atrip of canraa aotunted with gotf. The 
bent edepter ia then fitted to e aioping LieUg’a con- 
denaer. haring a wide inner tube and a narrow annular 
jaeket. The lower lateral inflow tube ia remored. The 
iaoket ia three>parta filled with acetic acid» b. pt 118** CX, 
inatead of water, ao aa to form a oondenaing zone of higher 
boiling point than that of water; aome piecea of pumice 
or charcoal are introduced into the acid to prevent 
bumpng. The upper lateral outfiow tube in attached to 
a long U{wight tube to aerre aa a condenser to keep the acid 
in the jacket at a constant level. The upper end of this 
OM^enner ia then connected by means of a bent tube with 
a deaoending condenser, ail joints being made with asbestos. 
The two condensers will then have the form of an inverted 
V* The ammonium diacetate is heated over a gas 
flame, distillation being regulated by the thermometer. 
Decomposition commences at 135**'-140** C., when the 
distillate consists chiefly of water, with a little acetic acid; 
front 140° to 195° more acid, and less water is given o0. 
When the temperature in the flask has reached 196° C., 
the condenser containing the acetic acid jacket is 
removed, and one containing dry aniline, b. pt. 183°, 
substituted for it. Distillation is then resumed, when the 
liquid which passes over between 196° and 22^ contains 
some aoetamiae. As soon as the liquid in the flask has a 
constant b. pt. of 222° 0., the process is stopped, 
for the residual product is pure, almost colourless aceta¬ 
mide. The acetic acid in the distil'.ates may be used 
again in subsequent operations. I'be product of this 
method is purer than tne acetauiide^obtained by distil¬ 
lation, having the constant b. pt. 222°»C. to the last drop, 
an^ acetonitrile which is formed during the process 
being eliminated.->-J. 0. B. 


Anilides ; Jnfivence of caialifsers on the formation of —. 

N. Menschutkin. Iswiestja d. Petersburger Polyt. 

Inst., 1906, 4, 181—190. Chem. Cenlr., 1906, 1, 661. 
Thx author determined the rate of acetylation of aniline, 
»•, p- and m-toluidine and and p-xyiidine both alone and 
in j^esence of different proportions of hydrochloric, hydro- 
bromic and hydriodic acids. The method used was that of 
H. Goldschmidt and Wachs (Z. physik. Chem. 24, 363). 
N/l-solutions of acetic acid in the lespectivo amino com¬ 
pounds were treated witli molecular proportions of the 
oorresnonding hydrochloride, hydrobromide, or bydriodide, 
and tne mixtures heated at 1H2° C., the course of the 
reaction being followed by titration with barium hydroxidfi 
solution. It was found that in presence of the haloid 
acids, the reaction was unimolecular, but bimolecular 
when these acids wore absent. 1'ho accelerating effect 
of the acids was directly proportional to the quantity 
pesent, hydriodic acid having the greatest inflnciu'e and 
hydrochloric acid the least. In the case of the homo- 
logues of aniline the jiositiou of the methyl groups was of 
some importance, the rate of acetylation being retarded by 
the presence of a methyl group in the ortho position, but 
strongly accelerated by methyl groups in the meta and 
para positions.—A. 8. 

Chloral hydraie ; Decomposition of- - under the influence 

of Itghi and air. N. Schoorl and L. M. Van den Berg. 
Pbarm. Weekblad, 1906, 48, 42—47. Chem. Centr., 
1906,1,660. 

Tvbxs containing (1) 1*060 grms. of chloral hydrate and 
260 c.c. of oxygen, a quantitv just sufficient for its com¬ 
plete oxidation, (2) 2 grms. of chloral hydrate and 260 c.c. 
of oxy^n, and (3) 6 grins, of chloral hydrate, but from 
which air had been previously exhausted, were exjKised 
for several weeks to tropical sunlight, and ^eu their con¬ 
tents examined. The results obtaTned indicate that under 
the influence of sunlight, in the absence of air, the decom¬ 
position of chloral by^ate alone proceeds according to the 
scheme: CCl8.CHO.HgO-^SHCl+2CO; in the presence 
of an insufflolent quantity of oxygen for coz^lete oxidation 
following reaction ai^ occurs: 

3H0 4* 2COs, or possibly, the ohI<^ hydrate is decomposed 
M in the first case, whilst the carbon monoxide is further 
oxidised to carbon dioxide. When the amount of oxygen 


nesent ia sufficient lor complete oxidation, tiie {xrodnota 
found indicate that the fcdlowing reactions take plaoe 
Caj..CH0.H80+20-**8Ha+2C0B. 
20Cl8.CHO.H8O+7O-*.8H*O+6a+4C0„ 
but here again, the carbon dioxide, water and chl<mtte, 
may be due to the secondary oxidation of carbon monoxide 
and hydrochloric acid formed according to the first 
equation given above.—A. 8. 

Pharmaceutical svhHanees ; Influence of the incandeacenl 
aas ligH on some . N. ^boorl and L. M. Van don 
!^rg. Pbarm. Weekblad, 1906, 48, 47—49. Chem. 
Centr., 1906, 1, 696. 

Dutkbxkt pharmaceutical substanoes contained in 
sealed tubes of white glass and of brown, so-cedled anactinio, 
glass, were exposed at about 40° (1 to an incandescent 
gas light, at a distance of 10 cn)., in a chamber protected 
From sunlight. The time of exp<wure amounted to 478 
hours. Chloroform was not altered under any of the 
experimental conditions. Bromoform was not altered 
in the brown glass tubes, but in white class it became 
yellow owing to separation of bromine, whust the develop¬ 
ment of acidity indicated the formation of hydrobromio 
acid. Dry iodoform behaved in a similar manner t& 
bromoform, some iodine being separated in the white 
glass tubes, but with a 5 per cent, alcoholic solution of 
iodoform, the decomposition was much more pronounced, 
both in the white glass and brown glass tubes; in the case 
of this alcoholic solution, decomposition was caused even 
at a distance of 2—3 m. from the source of light. Erozn 
chloral hydrate, a small quantity of hydro^loric acid 
was formed. Hcaorcinoi and'pyrogollol suffered alteration 
only where the crystals were in contact with the glass, 
the change being caused by the combined action of the 
inoandeacent gas light and the alkali of the glass.—A. S. 

Iodine; Distribution of - between fuo solvents. Y, 

Osaka. Mom. Coll. 8oi. and Eng., Kyoto, 1904—1905, 
1, 93—102. Science Abstracts, 1906, 9 Ai 119- 
Thx distribution of iodine between two solvents, vu., 
aqueous alcohol and cai‘bon bisulphide, at 26° C., was 
studied; with less than 47*9 per cent, of alcohol, the 
two solvents mentioned are practically immiscible. For 
a given mixture the ratio of distribution is independent 
of tlie iodine coneentTation and of the relative amounts 
of the two phases, and ia nearly identical with the ratief 
of the BolubiUties of iodine in tlie two solvents soparatoly. 

—A. 8. 

Bismuth ; 5f>nic salts and comjdex salts of -. A. 

Kosenheim and \V. Vogelsang. Z. anorg. Chem., 1906, 
48,206—216. 

Bismuth tartrfUe-nitrate, Bi(C4lT408)N0^,5H20. A solu¬ 
tion of bismuth nitrate rendered faintly acid with 
nitric acid is treated with a concentrated solution of three 
tuotecular proportions of tartaric acid. After standing 
for some time, white prismatic crystals of bismuth 
tartrate-nitrate separate out. The compound is decom¬ 
posed by water, with separation of a bMio salt; in alkalis 
it dissolves to a clear solution. On adding it, in amail 
portions, to a boiling solution of tartaric acid, it grad¬ 
ually dissolves, and on cooling, bimuih bitartrate, 
Bi(C 4 H 40 «)C 4 H£ 0 «, 2 He 0 , free from nitric acid, separates in 
the form of glistening needles. This salt is also decom¬ 
posed by water with fwmation of a basic salt. Potassium’ 
bismuth taHrate, C00K.(CH0Bi0)2C00Bi0,4B|0, This 
complex salt can be iprepared by ; (1) adding 3 mols. 
of crystallised bismuth nitrate in small portions [to {a 
solution of 2 mols. of tartaric acid and about 12 mosa 
of potassium hydroxide in five times their wei^t of 
water, and heating the mixture, when the compound 
separates as a micro-crystalline powder; (2) dissolving 
1 mol. of bismuth bitartn^ (see above) in a concen¬ 
trated solution of 6 mols. > of ^potassium hydroxide. Mid. 
allowing the mixture to stand over sulphuric add. Uie 
compound is easily soluble in water and alkalis. Another 
potassium’bismuth tartrate, corresponding to the formula,^ 


tartrate, corresponding to the formula,^ 
/BiOHv 

^ooo]&tmo.(koibooK, 
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can be obtained, although in poor ]|d^ds, from a aokition 
containing 1 mol. ot tartano acid, I mol. of biamuth 
nitrate, and 5 mole, of potaMium hydroxide. After 
Altering, the eolation is evaporated, separated from 
the potassium nitrate which crystallises on^ and allowed 
to stand over sulphuric aoicL The compound separates in 
crystalline scales, easily soluble in water. Jimmonium- 
bismuth tartrate, of corresponding composition is pre¬ 
pared by dissolving bismuth bitartrato in excess 
of ammonia, and evaporating the solution, which is 
kept strongly alkaline py addition of ammonia. It is 
decomposed by water with separation of basic compounds. 
The following compounds have also been prepared by the 
author:—Basic bismuth thiocyanate, Hi(UH)(CNS)«, 5 H 20 . 
from tbiooyanio acid and excess of bismuth oarGonato; 
biemtUh tniocuannte, Hi(CNS)j|,14H20, from bismuth 
carbonate and excess of thiocyamo acid; potassium- 
btsmuih thiocf/aTUUe, KaBi(ON>S)g, sodium-bismuth thio¬ 
cyanate, Na 3 J 3 i(CNS)«, and ammomum-bis7nuih thiocyanate, 
(NH 4 ) 8 Bi{CN 8 ) 9 , 6 H 2 (), prepared by evaporating over 
sulphuric acid a solution of 1 grm.-moi. of bismuth 
caroonate, and about 0 grm.-mols. of alkali hydroxide 
or ammonia in excess of thiocyanic acid. Ihsmuth aceied-e, 
Bi(C^U 302 ) 9 , may bo obtained by boiling for two hours 
a mixture of 2 grm.-mols. of bismuth carlnmatc, 
4 grm.-mols of mannitol, and 300 grms. of glacial acetic 
acid under a roiiux condenser. The bismuth acetate 
crystallistss from the cooled filtered solution in white 
scales.—A. »S. 

Mercufotis iodide; New method of preparing -. B. 

Sxilord. Pharin. C'eutralh., 1900, 47. 31. 

A KNOWN weight of mercury is agitated with three times 
its volume of chloroform until globules disapiiear. An 
equivalent weight of icHline, previouslv dissolved in a large 
volume of chloroform, is slowly added with coutmuous 
agitation. Combination is almost instantaneous, and the 
greenish-yellow iodide is precipitated. A largo volume of 
the solvent is necessary on account of the heat generated by 
the chemical action. The precipitate is collected by 
filtration, washed with boiling watf-r, and dried in the 
dark. The chloroform filtrate may be employed again for 
the same process. The o[K’ratton should jireferabJy bo 
conducted at night, to avoid the action of daylight on tlie 
chloroform-iodine solution, and on the mercurous iodide 
formeil.—J. f). B. 

Ccdcium iodornercuraits. A. Duboin. Comptes rend., 
190ft, 142, 395- 398. 

The author has obtained by crystallisation at difTerent 
temperatures from solutions of mercuric iodide in 
iMiilueous solution of calcium iodide, three salts, correspond¬ 
ing to the formula*, (^al 2 .HgJ 2 . 8 H 2 (h Calrt. 5 Hgl 2 . 8 llj, 0 , 
and 3Cal2.4Hgl2.24H2f> resjK»otively. These are (Jis- 
tinguished^by tiieir crystalline form, but all yield insoluble 
compounds with many organic substances.—T. I). 

PaUadium; Cdloidcd nature of solution of — obtaintd 
hy nimns of carbon monoxidt;. J. Donau. Monatsh. f. 
diem., 190ft, 27, 71—74. 

Thb almost black solution obtained by passing carlion 
monoxide tlirough the acjiioouB solution of a palladium 
salt has all the properties of a colloidal solution, and no 
doubt contains t^loidal palladium.—J. T. D. 

Nydrosulphides and thimeids; Volumetric d^Jermination 
of organic -- —. P. Kiason and T. Carlson. XXIll., 
page 287. 

Carbonyl group ttt aldehydes, ketones, die.; Quantifatiw 

determination of the -. Wats<m Smith, jiui. XXllL, 

page 286. 

Paraldehyde. U.S. Customs Decision. 

Thb United States Circuit Court, Dec. 19, 1906, over¬ 
ruled a decision of the Board of Geiteral Appraisers which 
held that paraldehyde is dutiable at 55 cents per lb. as a 
*' medicinal preparation in the preparation of which 
alcohol is usm.’^ The Court found that the aldehvde 
from which it is prepared is not derived from alcohol, out 
is one of the by-products resulting from the diatillatiou 
of alodhoL The dodrion of the Cotzrt was that it is 


dutbible at 25 per cent, ad valorem, as a “ medicinal 
preparation in tne preparation of which alcohol is not 
used.” The Treasury Department, Feb. 3, 1906, 

acquiesced in this decision.—R. W. M. 

Safrol. U.S. Customs Decision. Jan, 30. 1906. 
SAFnoL is dutiable os a ” distilled oil ” under paragraph 3- 
of the tariff. —E. W. M. 

ColMOj/a harks; Elixir of -. U.S. Customs Decision, 

Jan. 26, 1906. 

Assbssmsnt of duty was affirmed at 55 cents per lb. aa 
‘‘ alcoholic medidiwl preparations ” under paragraph 67, 
ou elixir of oalisaya bark and elixir of calisaya ba^ and 
coca. The claim of the importer that they were dutiable 
at 2 dola 25 c. per xiroof gallon as ” alcoholic bitters,” 
under paragraph 292, was overruled.—R. W. M, 

Enoush Intents. 

Theobromine : CompowidHOT sails of F. Hoffmann- 

La Rocho, Basel, Switzerland. Eng. Pat. 26,821, Deo. 
22, 1905. Under Int. (’onv., May 30, 1005. 

Skb U.S. Pat. 709.764 of 190.5; thiaj., 1906,1082.—T. F.B. 

Anhydrides of organic acids; Production of -. R. 

iSonimer, Vienna. Kng. Pat. 11,058, May 26, 1906. 

Skk Ff. Pat. 3r)4,742*of 1903 ; this J., 1JK)6,1126.—T. F. H. 

Febnch Patents. 

C'C’Oialhjfharbiturie acids; Ptocass of preparing -, 

Soo. pour rind. Chini. 5 BAlc. Fr. Pat. 350,428, 
Dec. 27. 1904. 

Ske U.S. Pat. 790,263 of 1905 ; tUia J., 190.\ 749—T. F. B. 

Alrokds and their de.rivatires ; Process of making aromatic 

-. C. Mettler. First .Addition, daterl Oct. 14, 1906, 

to Fr. Pat. .348,961, Oct. 28, 1904. Under Int. Conv., 
Nov. 17. 1901. 

Skk Eng. Pat. 18,674 of 1905 ; this J., 1906, 1188.—T. F.B. 

Oxttl-aics and oxalic acid ; Process of making —■—. F. A. 

Feldknrnp. Fr. Pat. 358.7S5, Oct. 23, 1905. 

Sbk U.S. T*at, 802,980 of 1905 ; this J., 1906,1254.—T.F.B. 

(JEfiMAN Patents. 

Fornaddchjde. and formamide or acetamide.; Process for 

prepartng condensation products from -. Kaile und 

Co.. Act-Oea. Cer. Pats. 164,610, Oct. 29, 1902, and 
164,611, Nov. 15, 1902. 

CoNDEN.sATioN products of the formula R.NH.CH 2 OH 
arc obtained by lieating formamide or acetamide with 
formaldehyde, preferably paraldehyde or trioxv* 
methylene, without using a condensing agent. XGe 
products are stated to lie of value as antisoptios and 
solvents for uric acid. If the heating l>e continued at a. 
higher temperature, and particularly it 2 mola of the acid 
amide are used to one of the polymerised formaldehyde, 
the pnxluot of condensation is methytenediformamide 
or methylenediacetamido.—-T. F. B. 

Pialkylbarbiiuric acids and their derivaUws; Process of 

preparing --. E. Merck. Gor. Pat 103,^X), March 

18, 1904. 

DiALKVi.MAiX)NABUNir esters, RjC(CONHj)COOK, pre- 
[lared by treating dialkyloyanoacetic esters with dilute 
sulphuric acid, are convert^ into diallrylbarbiturio a<^s- 
or their derivatives by condensation with urea, thiourea, 
or guanidine, in presence of alkaline condensing a^^ts. 

IHethylmcdonylcarbcmyldiurea; Process of prewring -, 

Ghem. Fabr. von iieyden, Akt-Qes. Uer. Pat 165,224,. 
July 16, 1004. 

DiiBTRYUiAtoinc ^Kbtsn are heated with oarbooykiiurea,. 
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CO(NH.CO.NH8)j, in preaenoe of sodium ethylate or » 
eimilar oondez^ing Ment. The product does not yield 
diethylbarbitiuio acid when treated with 60 per cent, 
sulphuric acid, heuce it is most probably a dietbylmalonyl* 
ear^nyldiurea of the formula 

C0:(NH.C0.NH.C0)2:C(C8H*)2. 


Pecudoionone and ila homologuea: Proceas of preparing 

hydratet of -. Knoll und Co. Ger. Pat. 164,366, 

May 19. 1904. 

Tub sulphite compounds of pieudoionono or its derivatives 
are treated with acids {t.g., sulphuric or oxalic acid, or an 
alkali biaulphate), when the hydrate of the sulphite com¬ 
pound appears to be formed. By treating these with 
alkalis, nfkali sulphite and tho hydrate of thepscudoionone 
derivative are formed. The hydrates are of value in 
perfumery.—T. F. B. 

Hydrates of vnaaturated organic compounds; Proeeaa 

of preparing -. Knoll und Co. Ger. Pat. 165,726, 

Aug. 12, 1904. Addition to Ger. Pat. 164,366 (see 
preceding abstract). 

Hydrates may be obtainwl from the sulphite derivatives 
cf unsaturated organic compounds other than pseudo- 
ionone by the procicss described in the preceding f)atent. 
Thus hydrates of tlm following compounds may he pre¬ 
pared : — Citroncllidene-acetono, c(jrvone, oitrylidene- 
malonio estew.—T. F. B. 

7'he(d>romine-bariu.m and sodium salieylaie ,* Process of 

preparing an easily siduHc double, salt of -. Act.- 

Gea f. Anilinfahr. Ger. Pat. 164,424, May 25, 19i)4. 
Two mols. of sodium salicylate and cither 1 mol. of the 
barium salt of theobromine, or 1 mol. eacli of the sodium 
«alt of theobromine and of a soluble barium salt, are 
mixed in aqueous solution; on evaporating the solution 
the double salt is obtained in easily soluble (iondition. 
<Compare Eng. Pat. 4958 of 1905; this J., 1905, 1254.) 

•—T. F. B. 

S'Aminotheohromine and its alkyl or arid derivatives ; 

Process of preparing -. C. F. Boehringer und 

Soehne. Ger. Pat. 104,425, July 14. 1904. Addition 
to Ger. Pat. 166,900. Sept. 2, 1903. (See this J., 1906, 
600.) 

By treating H-bromo- or H-chlorotheobromine with 
ammonia or an aromatic or fatty amine, the corre^ond- 
ing derivative of 8-aminotheobromine is obtained.—-T F.B. 

Phenyldihydroquinazolinc ; Process of preparing a benzoyl 

derivaiivt of -. Kalle und (’o., Akt.-Go8. Ger. 

Pat. 104,426, Aug. 7. 1904. 

PHBKY 1 .D 1 HYDHOQVINAZOUNR is treated with benzoyl 
chloride, preferably in pyridine solution ; the pyridine 
is decanted off, and the product washed with water and 
sodium carbonate solution, and again with water. 
It is stated to bo of therapeutic value.—T. F. B. 

Sulphur or selenium in colloidal, solid and permanent 
form ProMss for the manufacture of preparations 

confo miner-. Chem. Fabr. von Hoyden, A.-G. 

Ger. Pat. 164,064, March 22, 1904. 

Colloidal sulphur or selenium is separated by known 
methods, in the wot way, in presence of albumin, albu¬ 
minoids or tho products of hydrolysis or decomposition 
<rf tho same; the solution is acidified, the precipitate 
filtered off, washed, redissolved in water with addition 
of sufficient alkali to render the liquid neutral or faintly 
alkaline, and tho solution, after dialysis, evaporated or 
precipitated by an alcohol, a mixture of alcohol and 
ether, or acetone. For example, 10 parts of sodium 
sulphide are dissolved in 2(X) parts of water, and one 
of albumin is dissolved in the solution by agitation. The 
sodium sulphide is then decomposed by passing sulphur 
<lioxlde i nto the solution. The [neoipitate is filtered off, 
WMhed, dissolved in water with the addition of a little 
aika^, and the solution dialysed and evaporated. The 


colloidal sulphur is obtained as a greneh-white, permanent, 
amorphous sulwtanoe, dissolving In water to a milky 
liquid which has a bluish tint by refieoted light.—A. S. 

Luminous [Phosphorescent] bodies ? Process (or the 

preparation of -. Chininfabr. Braunschweig Buohier 

una Co. Ger. Pat. 163,648, July 2, 1904. 

Zinc sulphide is ignited and mixed with smali quantities 
of manganese sulphide or copper sulphide. The product 
exhibits intense phos^orescence when exposed to light-, 
cathode-, Kontgen or Becqiierel-rays, or when subjected to 
meohanical pressure.—A. & 

XXI.—PHOTOGRAPH1C MATERIALS AND 
PROCESSES. 

(Continued from page 234.) 

Olasaioare; Chemical -. U.S. Customs Decision, VIII., 

page 266. 

ENOLI8 H Patent. 

Pigment printing process. E. Bilhler, Sobriesheim, 
Germany. Eug. Pat. 12,867, June 21, 1905. Under 
Int. Cotiv., July 9, 1904. 

See Ft. Pat. 364,722 of 1905 ; this J., 1906,1126.—T.F.B. 
German Patbnt. 

Filtering {Photographic developers, rf’C.] ; Apparatus 

for - with exdusion of air. P, Dinglinger. Ger. 

Pat. 162,821, Aug. 28, 1904. I., page 257. 

XXIL-EXPLOSIVES, MATCHES, Etc. 

(Continued from page 234.) 

Enousu Patent. 

Nitroglycerine; Marrufaeture of -. CentralsteUe f. 

WissctiHchaftlich-techn. Untersuchungen, Neubabels- 
iiurg, Germany. Eng. Pat. 2776, Feb. 10, 1906. Under 
lut. Conv., Feb. 12, 1904. 

She Fr. Pat. 351,464 of 1905; tliis J., 1906, 903.—T.F.B. 
United States Patents. 

Explosive compound. II. Escales, Munich-Schwabing, 
Germany. U.S. Pat. 812,196. Fob. 13, 1906. 

Thh patent is for an explosive composition, consisting 
of ail o.xygen carrier, such as ammonium nitrate, end eu 
easily oxidisable metal in the form of “ metal wool,” such 
as aluminium wool.—W. C. H. 

Exdoaive. F. Sparre, Assignor to the E. L Du Pont 
ae Nemours Powder Comf»any, Wilmington, Del. 
U.S. Pat 812,958, Feb. 20, 1906. 

Claim is made for explosives containing ammonium 
nitrate, a metallic ingredient and ungelatitiis^ nitro¬ 
cellulose, with or without the addition of a liquid hydro¬ 
carbon as kerosene, the whole being compressed if so 
desired. Mixtures are sp^fied containing ammouiuin 
nitrate, a metallic ingredient, and 6—25 per cent, of 
nitrocellulose with or without 10 per cent, of kerosene. 
The use of a mixture of ammonium nitrate, ferrosilicon, 
and nitrocellulose is also claimed. —B. J. 8. 

Ex'dasive, F. Sparre, Assignor to the K. I. du Pont 
de Nemours Powder Company, Wilmington, Del. 
U.S. Pat. 812,959, Feb. 20, im 
The invention comprises explosives made from the 
following mixtures:—Ferrosilicon and nitroglycerin with 
(1) an oxygen carrier, or (2) ammonium nitrate, and, if 
desired, (a) a metallic ingredient, (h) kerosene, (e) kerosene 
and sodium nitrate, (d) kerosene and charcoal. A mixture 
of nitroglycerin with on oxygen carrier, a metoUio ingre¬ 
dient, a liquid hydrocarbon and charcoal.—B. J. S» 

Ounpowder, and process of making same. F. L du Pont, 
wilming ton, Del. U.a Pat 813,020, Feb. 20, 1906. 
Staboh is added to the powdered iogredieote for Tr^V"g 




JUnb SI, IMM.) 


Ofc. xxm.— ANALYTIOiL CHEMISraT. 


3»6 


gunpowder in the proportion oi 7—8 per cent of the whole 
mnu, which U mixed with 8—16 per cent, of water, then 
subjected to sufficient heat to swell the starch granules, 
and pressed into the requited shape.—B. J. S. 

FkWCB PiTINT. 

NitroMyaerin; Manulaetxire of -. The Keetem 

Djmamite Co. Ft. Pat. 368,614, Oct. 14, 1906. 

Sei U.S. Pat. 804,817 of 1006; this J., 1900,199.—T.F.B. 

XXm.—ANALYTICAL CHEMISTRY. 

{CotUitmcd from page 238.) 

AFPASATVS, ETC. 

United States Patent. 

date!; Apparatm for analysie of -. A. Schlatter 

and L. Ueutsoh, Budapest, Austria-Hungary. U.S. 
Pat. 813,671, Feb. 27, 1906. 

See Fr. Pat. 361.442 of 1906 ; this J., 1006. 904.—T. F. B. 


INOHOANIC—QVA LIT A IT VE. 

SclUagdenhaufen’3 reaction' [for magneeium]; Modification 

of -L. (Iriinbert. J. Pharm. Chim., 1906, 23, 

237—239. 

SoHLAaDENifAiTEEN's reaction for magnesium is beat 
modihod as follows:—To 10 e.e. of the liquid to be 
examined, 6 c.o. of 10 per cent, potassium iodide solution 
are added, followed by two or three drops of a strong 
solution of sodium hypochlorite. In the presence of 
magnesium, a refldish-brown Oocculent precipitate will 
be formed, resembling ferric hydroxide in appearance. 
The reaction is very distinct with a dilution of 1:2000. 
It is essential that the solutions should be neutral, or but 
faintly alkaline ; the least traoo of free acid proTents the 
formation of the precipitate; an excess of alkali also 
renders the reaction less sensitive. Neither colour nor 
precipitate is given by lithium, nor by salts of the earthy 
metals.—J. 0. B. 

Areenic- from hydrochloric acid; Removal of - , for 

UK in the Mareh-Berzclius method. A. R. Ling and 
T. Bendle. Analyst, 1906, 81, 37—38. 

The method described consists in boiling a mixture of 
hydrochloric acid of constant boiling point, and methyl 
alcohol in a reflux apparatus under reduced pressure 
with bright electrolytio copper free from arsenic, and 
then distilling tbe acid over similar copper. To 1,600 c.c. 
of commercial hydrochloric acid of a sp. gr. slightly above 
1-1, about 40 c.o. of redistilled commercial wood-spirit arc 
added, the mixture being contained in a Wiirtz flask of 
2 litres capacity. About 6 grms. of arsenic-free granu¬ 
lated zinc are then added and the flask is connected with a 
reflux condenser by an ordinary cork, in which is fixed 
a glass rod supporting a coil of electrolytio copper foil, 
having a surface of atout 120 sq. ins. The side tube of 
the flask having been plugged, the condenser is connected 
with an exhaust-pump, and the boiling commenced and 
continued for some hours, the copper being withdrawn 
and cleaned at least once during this period. It is advis¬ 
able to interpose two vessels between the condenser and 
the pump. The first serves to coUeot a black tarry liquid 
which distils over, whilst tbe second flask contains a httle 
water to absorb any hydrogen chloride which passes off. 
The acid is then distilled m presence of bright electro¬ 
lytic copper.— W. P. S. 

imSOAtllC—QUANTITATIVE. 

Pyrilet ; Determination of eulphur •»-. F. Baschig. 

Z. angew. Oiem., 1906,18, 331—334. 

Tn> author oemsiders ^ benzidine method quite as j 
ooenrate at fhe barium method. If not mae so, provided { 


due care be taken. He gives the following detailed 
directions for carrying out the pooess:—Exao^ 0*8 pm. 
of the finely-po^e^ sampts is weighed into a Ory 
200 c.o. conical flask, 6 o.o. of fuming nitric acid are addecU 
wd tbe flask heated on tbe water-bath wito a small funnel 
in the neck. After half an hour 30 o.c. of water are added, 
and the whole contonte are rinsed into a IW no. flask, 
made up to the mark, and well shaken. Then 20 c.n are 
placed in a 600 o.c. beaker, 10 o.o. of a I per cent, solution 
of hydroxylomine bydrocliloride are added, and 800 o.o. 
of benzidine solution (this J., 1903, 1066). The liquid 
is well stirred and allowed to stand for 16 minutes, during 
which time the filter is prepared as directed, foe. eit. The 
bulk of the clear Uquid is poured through the filter, and 
the meoipitate brought on by about the last fifth of it, 
the lost portions being rinsed on by means of some of the 
filtrate, or by benzidine solution from a wash-bottle. 
Water may be used, if not more than 10—20 o.o. be taken, 
and the washings be brought into the filter while still 
nearly full of liquid. The moment the water disappears 
from the surface of the precipitate the funnel is washed 
down with 6—iO e.c. of water, and this is followed by a 
second like quantity. As soon as this has disappeared, 
the pump is disconnected, so that the precipitate does not 
get felted together. The funnel is now removed, inclined 
at 46°, and the filter and plate overtimned in the funnel by 
a rod pushed up from below. The plate is removed, the 
filter pressed together in the fingers, and dropped into a 
260 c.o. conical flask with a neck 30 mm. wide, into which 
any precipitate adhering to the funnel is rins^ with not 
more than 26 o.o. of water. The flask is corked, the 
contents violently shaken till the precipitate is thoroughly 
broken up, the cork rinsed into the flask, nearly the 
requisite quantity of N/10 sodium hydroxide added (in 
this case, say, ^ c.o.), then about 2 o.o. of the usual 
phenolphthalein solution (this amount is needed because 
so muon is absorbed by the filter paper). The flask is now 
heated till the rod colour disappears, and then the titration 

f roceedod with till the red colour is permanent on boiling, 
t should bo destroyed by addition of a drop or two of 
N/10 hydrochloric acid, and not return on boiling for 
two minutes. The filtrate must always be tested with 
barium chloride, to make sure that enough benzidine 
solution has been used for complete precipitation. The 
method requires some practice, but the author states that 
when once expertnoas has been acquired in oarrying it out, 
it will always be preferred to the barium method—J. T. I). 


Svlphatee; Determination of - f» drinking watere. 

F. Rasohig. Z. angew. Chem., 1906, 19, 334. 

To a quantity—J to 6 litres—of the water is added ona- 
twentieth of its volume of sfronp (this J,, 1903, 1066) 
benzidine solution^ and after 15 minutes the precipitato is 
filtered off and titrated as described in the metood for 
pyrites (soo preceding abstract). To the result, when 
expressed in milligrammes of sulphur trioxIde per litre, 
l-o mgrms. are wlded, for the solubility of benzidino 
sulphate in the liquid. Should the water contain iron, 
1—2 c.o. of hydroxylamine hydrochloride (1 per cent, 
solution) are added before precipitation.—J. T. D. 

Metals, especially gold and palladium; Determination of 

- by electric conductivity measurements. 3. Oonau. 

Monatsh. f. Chem., 1906, 27, 69—70. 

The solution of the metal, very slightly acidified with 
hydrochloric acid, is placed in a U-tubo constricted at the 
bend and furnished with a side-tube for the en^ of carbon 
monoxide, and its oonduotivity is measured, ^ure carbon 
monoxide is then led through, and the conductivity 
measured from time to time till it ceases to increase. 
The increase in conductivity is in the case of p^adium 
directly proportional to the amount present,- in the case 
of gold it is not so, but the connection between the two 
can be expressed by the formula; 
2»l*7fte-0*0237xy.l-0*0138a:»—0-OOUl*»y-i-0-000738xy», 
where Za mgrms. of gold in 100 o.a. of the solution, and 
y and x are the original conductivity and increase in eon- 
ductivity, respectively, expressed in the usual Kohlransoh 
units multipliM by 10*.— J. T. Dv 
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Balogim: neUrminaiion of the —— in organic com- 

rovndt. W. Viiubel and O. Scheuor. Chem,.Zeit., 

190n, 80, 187—168. 

The nietliod id bused on the authors’ observation that 
oreanic halogen compounds, op warming with ooucentrated 
snlphurio add, part with their halogen as hydracid or 
as the free element. 0-2—0-r> grm. of the substance is 
weighed into a dry distilling flask of about 2<M) c.c. capacity, 
and 30— 80 c.c. of ('oneenirated sulphuric acid are added 
from a separating funnel fitted to the flask. (Senile heat 
is applied and the products are passed into a solution of 
silver nitrate. During or after the reaction a gentle 
stream of air is drawn through the apparatus. The 
silver halide may he weigheil or the excess of silver nitrate 
titrated. 

In oases where free halogen may be evolved, metallic 
cop]ier or pure filter paper is added with the substance, 
in onler to generate sulphur dioxide, and thus ensure the 
absence of oxyhaloid salts. The silver sulphite formed 
is decomposed hy boiling with 60 e.e, of concentrated 
nitric aeiil, and any silver sulphate removed by thorough 
waeliing. 

The method is not recommended for such volatile bodies 
as chloroform or chloral, hut on account of its simplicity 
and rapidity, is well suited for the control of industrial 
operations and for routine work.—K. .SoiiN. 

Paraffin : IhterHon and determination of - in mixturee 

with rrresin. h'. Hirer and F. Sommer. Chem -Zeit 
mOfl, 80, 142—143. 

The authors confirm the statement of licriinerhinu that 
the refractive power of pnrallin decreases wil.li its melting 
point and molecular weight, hut they consider that the 
differencea arc not sufticicntly great in practice to render 
the method valueless. Thus" five different kinds of 
paraffins gave readings in the Zeiss biilyro-refractnnieter 
of 1,,8 to 4; and four representative ceresins readings of 
H'fi to 13. at ftO'’ C. Kvperiments were also made with ' 
tWsnier’s method (this J,. ISlIfi, lOHH) of critical solution. ! 
different solvents being used. In alcohol, r.g., four I 
different paraffins gave values of lofi" to 158° C. ; the 
eeresina, 174'’ to 177“ C. ; ciimaiiha wax. 144° ; and ' 

montan wax, 67° C. .A mixture of ceresin with 2(1 per 
cent, of paraffin gave a critical temperature of 170-3° ft., 
and one containing 40 per cent, ol paraffin gave 186-(1° V 

—V. A. M. 

Modi antdyeie t htu- of cloned manhing hmhcrti for -. 

O. I'ankratli. Z. ges. Brauw., IBOIl, 28, 141 — 142. 

The deteruiinatioii of extract in malt is generally con¬ 
ducted in an open mashing beaker, but owing to the 
evaporation from the surface of the niiisli. the temperature 
inside the beaker romains 3"—5" (°. lower than the tem¬ 
perature of the water-bath, and this difference of tem¬ 
perature, varying according to whether the mash in being 
stirred ornot, makes it very ilifficult to control the process. 
The author has devised a lid of nickel-plated metal 
which is fitted to the ordinary mashing beaker, clipping 
it with a spring-rim. 'This lid carries a bearing through 
which passes a rotary stirrer ; a tubiiliire near the side 
is also provided for the thcrniomeler. The results of 
mashings coiidiicled in this manner differ slightly from 
those obtained with open beakers. No appreciable 
differences arc found in the extract values, but the time 
rei|uircd for complete saccharificntioii is distinctly shorter, 
and the mlour of the mash is less aromatic in the case of 
closed beakers than with open ones. These differences 
are tlue to the presence of partially dried layers of mash 
formed at the surface and on the walls in the open beakers 
which take longer for saccharification and which develop 
a slightly burnt aroma in contact with the hot sides of 
the vessel.—J. F. B. 

Wortn and mtgar ndntione; Hetermination of extract 
in ——. H. van Laer. Bull. prat, du Brasseur, 1806. 
1497 ; Woeh. f. Bran., 1906, tS, 90. 

THEauthor comments on the method employed in England 
for determining the extract (^rma per 100 c.c.) in »e- 
eharine solutiona This ennaiistB in dividing thie excess 


of gravity over 1000 bv a divisor, the value of whioh is 
univorBoUy th.6 nomiU t6iApefftturo boinff 

fVH 11 ^' ^ originally determined by 

O Sullivan was 3-85; later this was changed to 3-88 bv 
Brown and Heron. In 1897, Brown, Morria and Millar 
re-determined the value of the divisor for a large number 
of carbohydrates, and found that it varied with the con- 
eentration of the aolutions, and, in the case of saoeharified 
liqufds, with the degree of sacchorifli-ation. The present 
practice is to use the divisor 3-86 in the case of solutions 
of cane sugar, invert sugar and dextrose, introducing 
liowever, a eorreeliou for the ash. In the case of worts 
some chemists use a divisor of 3-95, whilst others use one 
of 4-00. The oflieial German tables, based on K. Win- 
disch 8 tables, correspond fairly closely with a divisor of 
3-86. The author pleads for a uniform international 
fiVMtem, based on th« latter tables for all cases where the 
3-80 divisor would be used by English oliemists, since the 
difference between J5'' G, and 60" F. would introduce no 
appreciable error. In the case of worts it is generally 
recognised that Windisch’s tables give values v^ich are 
too liigli. The author, therefore, advocates the stan- 
dardisation of the English system, takhig the sp. gr. at 
15-r> yi5-.5“ and using the divisor 4-00 to calculate griiis. of 
extract per 100 c.c. These values cun be calculated in 
terms of per cent, by weight by means of the expression 

(MI1)908(77 '’y "“Sht, o-i^grms. 

per lWc.c.-,d = sp. gr. of wort at 15.8715-5 and 0-999056- 
ilensity of water at that temperature. .Mohr, on the other 
hand, deprecates the mconveiiiciicc involved in accepting 
the English temperature of 15-6° f'., and in using two 
divisors, and advocates the general use of Wmdiseh’s 
tables, ill spite of the fact that (he results are too high for 
sacclianfied liquids. He eontends fimt the composition 
of wort IB so complex and variable that no divisor 
j could possibly give anything hut relative values.—J.F.B. 

I Beer analymn udih the refractomeie.r. E. Ackermami and 
F. Toggenburg. Z. ges. Brauw., 1906, 29, 14,8—147, 

The determination of alcohol and e.xtract in beer can be 
made by observing the refractometer values of the beer 
and the alcoholic distillate in a Zeiss immersion relraclo- 
meter, and calculating the results by means of the Acker- 
maiin slide-rule (see also this J., 11)88, 663 and 63(1) 
Experience has shown that altlioiigli the method is on (lie 
whole, extremely accurate, some little difficulty is met with 
m obtaining reliable readings in the ease of dark beers. 

Ill such cases it is now reeommeiulod that the refraeto^ 
meter value sliould be obsorveil as nearly as possible, 
and that a colourless solution of sugar of approximatelv 
the same refractometer value as the beer should then 
lie prepared and observed in the instrument, which should 
tlien l'«“ adjtiHted no that the coluurlenH line of Reparation on 
the scale is accurately visible, l-astly. the lieer should 
again be examined in the iiistrunient’thus adjusted, the 
eiTor due to coloiu- being thereby reduced to a minimum. 
Mlien a seni-a of obsorvalions is made it often happens 
tliat tlie first, two or three readings give incorrect results ; 
tins is due to the fact that the pi-ism of the refractometer 
•'*“ Hpt had time to attain the correct temperature of 
17-5“ (!., at wliich the liquids are examined. The extract 
18 calculated by the formula E-|l- Iljx6760. where 1 = 
the retractive index of the original beer, and H = that of 
the alcoholic distillate. With the Zeiss immersion 
refractometer it is more convenient to calculate direct 
from the refractometer scale-values observed, K and K* 

rcspoctively ; the expression then becomes E = [R_RII 

X 0-26706. The method is regarded as being more rapid 
and quite as accurate as the specific gravity method 

—J. F. B. 

Carbonyl group in aldehydes, ketones, rf-c.,- QuarUitatm. 

determination of the -. Watson Smith, iun. Cheni 

News, 1906, 98 , 83—84. 

The auttiOT has devised oertain modifications of Straohe’s 
method of estimating carbonyl groups. Straohe (Monatsh. 
f. Chem., 18, 614; 18 , 299), and Benedikt and Straehe 
(Monatsh. f. (Stem., 16 , 278; this J., 1698, 186, 1086), 
mix the aldehyde or ketone witii exorat«4 phenylhydraane. 
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gunpowder in the proportion oi 7—8 per cent of the whole 
mnu, which U mixed with 8—16 per cent, of water, then 
subjected to sufficient heat to swell the starch granules, 
and pressed into the requited shape.—B. J. S. 

FkWCB PiTINT. 

NitroMyaerin; Manulaetxire of -. The Keetem 

Djmamite Co. Ft. Pat. 368,614, Oct. 14, 1906. 

Sei U.S. Pat. 804,817 of 1006; this J., 1900,199.—T.F.B. 

XXm.—ANALYTICAL CHEMISTRY. 

{CotUitmcd from page 238.) 

AFPASATVS, ETC. 

United States Patent. 

date!; Apparatm for analysie of -. A. Schlatter 

and L. Ueutsoh, Budapest, Austria-Hungary. U.S. 
Pat. 813,671, Feb. 27, 1906. 

See Fr. Pat. 361.442 of 1906 ; this J., 1006. 904.—T. F. B. 


INOHOANIC—QVA LIT A IT VE. 

SclUagdenhaufen’3 reaction' [for magneeium]; Modification 

of -L. (Iriinbert. J. Pharm. Chim., 1906, 23, 

237—239. 

SoHLAaDENifAiTEEN's reaction for magnesium is beat 
modihod as follows:—To 10 e.e. of the liquid to be 
examined, 6 c.o. of 10 per cent, potassium iodide solution 
are added, followed by two or three drops of a strong 
solution of sodium hypochlorite. In the presence of 
magnesium, a refldish-brown Oocculent precipitate will 
be formed, resembling ferric hydroxide in appearance. 
The reaction is very distinct with a dilution of 1:2000. 
It is essential that the solutions should be neutral, or but 
faintly alkaline ; the least traoo of free acid proTents the 
formation of the precipitate; an excess of alkali also 
renders the reaction less sensitive. Neither colour nor 
precipitate is given by lithium, nor by salts of the earthy 
metals.—J. 0. B. 

Areenic- from hydrochloric acid; Removal of - , for 

UK in the Mareh-Berzclius method. A. R. Ling and 
T. Bendle. Analyst, 1906, 81, 37—38. 

The method described consists in boiling a mixture of 
hydrochloric acid of constant boiling point, and methyl 
alcohol in a reflux apparatus under reduced pressure 
with bright electrolytio copper free from arsenic, and 
then distilling tbe acid over similar copper. To 1,600 c.c. 
of commercial hydrochloric acid of a sp. gr. slightly above 
1-1, about 40 c.o. of redistilled commercial wood-spirit arc 
added, the mixture being contained in a Wiirtz flask of 
2 litres capacity. About 6 grms. of arsenic-free granu¬ 
lated zinc are then added and the flask is connected with a 
reflux condenser by an ordinary cork, in which is fixed 
a glass rod supporting a coil of electrolytio copper foil, 
having a surface of atout 120 sq. ins. The side tube of 
the flask having been plugged, the condenser is connected 
with an exhaust-pump, and the boiling commenced and 
continued for some hours, the copper being withdrawn 
and cleaned at least once during this period. It is advis¬ 
able to interpose two vessels between the condenser and 
the pump. The first serves to coUeot a black tarry liquid 
which distils over, whilst tbe second flask contains a httle 
water to absorb any hydrogen chloride which passes off. 
The acid is then distilled m presence of bright electro¬ 
lytic copper.— W. P. S. 

imSOAtllC—QUANTITATIVE. 

Pyrilet ; Determination of eulphur •»-. F. Baschig. 

Z. angew. Oiem., 1906,18, 331—334. 

Tn> author oemsiders ^ benzidine method quite as j 
ooenrate at fhe barium method. If not mae so, provided { 


due care be taken. He gives the following detailed 
directions for carrying out the pooess:—Exao^ 0*8 pm. 
of the finely-po^e^ sampts is weighed into a Ory 
200 c.o. conical flask, 6 o.o. of fuming nitric acid are addecU 
wd tbe flask heated on tbe water-bath wito a small funnel 
in the neck. After half an hour 30 o.c. of water are added, 
and the whole contonte are rinsed into a IW no. flask, 
made up to the mark, and well shaken. Then 20 c.n are 
placed in a 600 o.c. beaker, 10 o.o. of a I per cent, solution 
of hydroxylomine bydrocliloride are added, and 800 o.o. 
of benzidine solution (this J., 1903, 1066). The liquid 
is well stirred and allowed to stand for 16 minutes, during 
which time the filter is prepared as directed, foe. eit. The 
bulk of the clear Uquid is poured through the filter, and 
the meoipitate brought on by about the last fifth of it, 
the lost portions being rinsed on by means of some of the 
filtrate, or by benzidine solution from a wash-bottle. 
Water may be used, if not more than 10—20 o.o. be taken, 
and the washings be brought into the filter while still 
nearly full of liquid. The moment the water disappears 
from the surface of the precipitate the funnel is washed 
down with 6—iO e.c. of water, and this is followed by a 
second like quantity. As soon as this has disappeared, 
the pump is disconnected, so that the precipitate does not 
get felted together. The funnel is now removed, inclined 
at 46°, and the filter and plate overtimned in the funnel by 
a rod pushed up from below. The plate is removed, the 
filter pressed together in the fingers, and dropped into a 
260 c.o. conical flask with a neck 30 mm. wide, into which 
any precipitate adhering to the funnel is rins^ with not 
more than 26 o.o. of water. The flask is corked, the 
contents violently shaken till the precipitate is thoroughly 
broken up, the cork rinsed into the flask, nearly the 
requisite quantity of N/10 sodium hydroxide added (in 
this case, say, ^ c.o.), then about 2 o.o. of the usual 
phenolphthalein solution (this amount is needed because 
so muon is absorbed by the filter paper). The flask is now 
heated till the rod colour disappears, and then the titration 

f roceedod with till the red colour is permanent on boiling, 
t should bo destroyed by addition of a drop or two of 
N/10 hydrochloric acid, and not return on boiling for 
two minutes. The filtrate must always be tested with 
barium chloride, to make sure that enough benzidine 
solution has been used for complete precipitation. The 
method requires some practice, but the author states that 
when once expertnoas has been acquired in oarrying it out, 
it will always be preferred to the barium method—J. T. I). 


Svlphatee; Determination of - f» drinking watere. 

F. Rasohig. Z. angew. Chem., 1906, 19, 334. 

To a quantity—J to 6 litres—of the water is added ona- 
twentieth of its volume of sfronp (this J,, 1903, 1066) 
benzidine solution^ and after 15 minutes the precipitato is 
filtered off and titrated as described in the metood for 
pyrites (soo preceding abstract). To the result, when 
expressed in milligrammes of sulphur trioxIde per litre, 
l-o mgrms. are wlded, for the solubility of benzidino 
sulphate in the liquid. Should the water contain iron, 
1—2 c.o. of hydroxylamine hydrochloride (1 per cent, 
solution) are added before precipitation.—J. T. D. 

Metals, especially gold and palladium; Determination of 

- by electric conductivity measurements. 3. Oonau. 

Monatsh. f. Chem., 1906, 27, 69—70. 

The solution of the metal, very slightly acidified with 
hydrochloric acid, is placed in a U-tubo constricted at the 
bend and furnished with a side-tube for the en^ of carbon 
monoxide, and its oonduotivity is measured, ^ure carbon 
monoxide is then led through, and the conductivity 
measured from time to time till it ceases to increase. 
The increase in conductivity is in the case of p^adium 
directly proportional to the amount present,- in the case 
of gold it is not so, but the connection between the two 
can be expressed by the formula; 
2»l*7fte-0*0237xy.l-0*0138a:»—0-OOUl*»y-i-0-000738xy», 
where Za mgrms. of gold in 100 o.a. of the solution, and 
y and x are the original conductivity and increase in eon- 
ductivity, respectively, expressed in the usual Kohlransoh 
units multipliM by 10*.— J. T. Dv 
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Artiotes. 
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' lOOfi. 1 

1 1904. 

i 
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Tons. 

Tom. 

Tons. 

Salt.. 

44,607 

44,907 


SpiritR . 

Stone . 

47,430 

40,070 

5.830 

99K.760 

628,730 


fiUBor— 

Beet . 

78.831 : 

160.673 

12,114 

Cane. 

3,788 1 

17.455 

3,448 

All other. 

143.045 , 

210,019 

00,185 

Sulphur . 

14,214 

14,188 

— 

Tar and pitch . 

50.138 

53,996 

— 

Tallow, soot, grease, 
stearine . 

80.375 

85 UQ 

1,897 

146 

Train oil . 

Treacle and molasses ... 

7.958 

7.241 

16.816 ! 

16.721 

__ 

Vinegar . 

Wood- 

Bye . 

16,436 ! 

14,773 

1,429 

48.349 

; 26.921 

Wine in casks . 

49.604 

1 47.358 

3.832 

„ bottles . 

18,272 

16,481 

1 4,754 


New Books. 

Thb Minbbal Industry during 1904. Prepared by 
the Editorial Stall of the ‘‘ Engineering and Mining 
Journal,” under the Supervision of Ed^va^d K. JudcL 
VoLUMK Xlll. The ” Engineering and Mining 
Journal.” Now York and London. 1905. Price 

£1 Os. lOd. 506, Pearl Street, New York, and 
20, Buoklersbury, London, E.C. 

8vo volume, containing 546 pages of subject matter, 
and an alnhabetieal index. The text is sub-divided as 
follows:—!. Aluminium. 11. Antimony. III. Araenio. 

IV. Asboslxis. V. Asnhaltum. VI. Barytes. VII. 
Bauxite. VIII. Bismuth. IX. Bromine. X. Carbo¬ 
rundum. XJ. Cement. XIT. Chromium. XIII. Coal 
and Coke. XIV. (bppcr. XV. Copperas. XVI. Cor¬ 
undum and Emery. XVII. Felspar. XVTII. Flint. 
XIX. Fluorspar. XX. Garnet. XXI. Gems and Precious 
Stones. XXII. Gold and Silver. XXIII. Graphite. 
XXIV. Iron and Steel. XXV. l^ead. XXVX. Magnesite. 
XXVII. MangaiieHe. XXVIll. Mica. XXIX. Molyb- 
denum. XXX. Monnr.itc. XXXT. Nickel and C^obalt. 
XXXII. Petroleum. XXXIII. Phosphate Rock. XXXIV 
Platinum. XXXV. Mercury. XXXVI. Salt. XXXVII. 
Sulphur and l^yrites. XXXVIII. Tin. XXXIX. Tung¬ 
sten. XL. Zinc. XLI. Review of the Literature of Oro 
Deposits. XLII. Progress in Ore Dressing and Coal 
Washing. XLlll. Kaolin or China Clay. XLIV. Alaska. 
XLV. Klondike. XLVl. Arizona. XLVII. California. 
XLVIII. Nevada. XLIX. Eastern States of .Australia 
L. Western Australia. LI. The Transvaal. UI. Mining 
Companies and Stock Exchanges. LI II. United States. 
Imports and Exports. 

Elictrochij!istry of Organic Compounds. By Dr. 
WAI.TSR Lob. Authorised Translation from the Author’s 
Enlarged and Revised Third Edition of Electrolysis 
and Electrosynthesis of Organic Compounds. By 
H. W. F. lAirenz, A.M., Ph.D. First Edition. First 
Thousand. John Wiley and Sons, New York. Chapman 
and Hall, Ltd., London. 1906. Price 12s. 6d. 

8yo volume, containing 202 pages of subject matter with 
eight illustrations, and alphabetical indexes both of 
authors and subjects. The subject matter is classilied 
as follows:— Part 1. Edxotkolytio Pboobsses.— 
I. Theoretics. II. Methodics. III. Electrolysis of Aliphatic 
Communds. IV. Electrolysis of Aromatic Compounds. 

V. ' I^eotroiytis with Alternating Currents. VI. Electric 
Endosmose. {^art 2. Elxctbothbbmio Pbocxssbs 
AND TUB SiLXNT Elxotbxo D1SCNABOX.—X. Theoretics 


and Methodics. II. The Spark Discharge and the 
Voltaic Arc. IQ. The Utilisation of Current Heat in 
Solid Conductors. IV. The Silent Electric Disohurge and 
the Effect of Tesla-currents. 


Thb Miokohoopy of Vsgbtablb Foods, with Spboxal 
Rxfersncs to thb Dstxotion of Adultbration 
AND THB Diagnosis of Mixtures. By Andrew L. 
WiNTON, Ph.D. Ivaboratory of the Connecticut Agri¬ 
cultural Experiment Station, Instructor in Proximate 
Organic Analysis in the Shefhcld Scientific School of 
Yale University. With the Collaboration of Dr. Josef 
Moeller, Professor of Pharmacology, and Head of the 
Pharmacological Xiutitute of the University of Graz. 
First Edition. First Thousand. John Wiley and Sons, 
Now York. 1906. Price £1 Us. 6d. net. Chapman & 
Nall, Ltd., London. 

Larue Kvo volume, containing C70 pages of subject 
matter, with 589 illustrations, a general bibliographic 
list, a glossary of terms (10 pages), and an alphi^tical 
index. The text is subdivided as follows:— Part I. 
Preliminary; Equipment Methods, and General 
Principles. Part II. Grain; Its Products and Im¬ 
purities. Grain. Cereals. Buckwheats. Weed Seeds, 
&c. Fungus Impurities. Part 111. Oiu Sbbds and Oil 
Cares. Oil Seeds. Cruciferous Seeds. Comjwsite Oil 
Fruite. MiscoUaneous Oil Seeds. Part IV. Legumes. 
Part V. Nuts. Palm Fruits. Walnuts. Cup Nuts. 
Misoellaneous Nuts. Part VI. Fruit and Fruit Pro¬ 
ducts. J*ART VII. Vegetables. Part VIII. Alka- 
LOIDAL l^RODUOTS AND THEIR SUBSTITUTES. PaRT IX. 
Spiceh and C0NDIMSNT.S. Part X. Commbbozal 
Starches. 


Tarbllaaische Ubersioht iiBEB DIE kOnstlichen 
ORUAN i.'^cnEN Pabrstoffk, uud ihro Anwendung in 
Farberoi und Zougtlruck. von Dr. Adolf Lbune. 
(Johoimer Kegicrungsrat ini Kaiaerl. Pateutamt, &o. 
MU AiHsjnrbiingen jedea einzeinen Farbatoffea uiid 
Zf.ngdrtickniu/ttern ; Zweitor Erganzungsband. Dritte 
(SchluBs) Licforimg. Juhua Springer’s Verlag. Berlin. 
1900. Price M.6. 

'J'his, the concluding number of Lehne’s work, contains 
48 pages or speciniun-sheets (dyed and printed patterns), 
giving the Trade names of the Oyostuffs used in one column 
and the mode of employment, fastness, and method of 
detection on the fibre m the second column, and in the 
third column the bpecimcii iteelf. In tlie second column 
is also given thu Dumber in Schultz's Tables in which the 
same dyestuff is referred to. (See also tlus J., 1905, 296.) 
The dyestuffs illustrated in iliis tliird part are as follows:— 
HI. 'I'riphenylmethauo and Diphcnylnaphthylmetbane 
dyestuffs (cout.). IV. Pyronine dyestuffs. V. Acridine 
dyestuffs. VL. Oxykotone and allied dyestuffs. VIL 
Oxazine dyestuffs. VHl. Azine dyestuffs. IX. Thio- 
benzenyl dyestuffs. X. Indigo group. XI. Sulphide 
dyestuffs. XII. Dyestuffs of unknown constitution. .At 
the end of this concluding [lart is an alphabetical index 
of the dyestuffs illustrated. 


Practical Exercises in CasMisTEy. By G. C. 
Doninqton, M..A., Senior Science Master of Leeds 
Grammar School. Macmillan and Go., Ltd., London. 
1906. I*rice 2s. 6d. The Macmiilan Co., New Vork. 

12mo. volume containing 245 pages of subject matter, 
with S3 illustrations, and the alpliabetioal index, and 
taking the form of a text-book for the inculcation of a 
scientific method of chemical and physical observation 
and experiment. 


New Customs Tariff of Rouuanu as Modxfibd by 
Commercial Treaties with the United Kingdom 
AND Germany, with a Summary of the New Law 
Hslating to Tare on goods Dutiable by Weight. 
Wyman and Sons, Fetter l4ane, K.C. [Cd. 2828.1 
^oe 7d. 
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ANNUAL GKNEKAL MEETING. 

The Annual General Meeting will be held in Manchester, 
on Wednesday, July 11th next and following days. Full 
particulars will he announced latcT. 
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Bailey, E. M., l/o East Calder; Almond Hill, i^umpliers- | 
Ion, Mid-Cftlder. jN.B. | 

Blakemore, G. H.. l/o Cobar; Groat tXhbar Copper ! 
Mining Syndicate. Lithgow, N.S.W. i 

OarlsBon, Hugo, l/o Stockholm ; Fagerata, Sweden. 

•Cayvan, I^. L., 1/u Indiana Avenue; 920, West Monroe 
Street, Chicago, HI., U.S.A. 
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Co., Depue, Ill., U.S.A. 
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Monningham, Bradford. 

Drake, Bryant 8., l/o Oakland; c/o Eastern Dynamite 
Co., Landing, N.J., U.S.A. 
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Brooklyn, N.Y., U.S.A. 
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Green, J. Wilberforce, l/o Alwyne Mansions; 108, Kenil* 
worth Avenue, Wimbledon Park, S.W. 

Havens, Dr. F. S., l/o New York; 1434, Pine Street, 
Philadelphia. Pa., U.S.A. 


Ifcwitt, Dr. J. T., l/o Twickenham; 7, The Avenue, 
Surbiton. 

Holgate, Arthur; communications to c/o Win. Hoigate 
and Sons, Ltd., Karl Street, Liverpool. 

Hurlburt, A. S., l/o Baltimore; c/o General Chemical 
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I Nakagawa. S., l/o Hokkaido ; c/o Tokyo Hyusan Kwaisha, 
Kameido Oshimacho, near Tokyo, Japan. 

Neil, Jos. M., l/o Farnhaui Avenue; 12, Woodland 

Avenue, Toronto, Canada. 

Norton, F. A., l/o S. Dakota; National Cannes’ Labora¬ 
tory, Aspinwall, Pa., U.S.A. 

Pickard, Greenleaf W.; Journals to Amesbury, Mass., 
U.S.A. 
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Alvarado, (Jal. U.S.A. 
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Avenues, Newark, N.J., U.S.A. 

Sadtler, Dr. S. S.; Journals to 29, South lOth Street, 
Philadelphia, Pa., U.S.A. 

Shores, Dr. J. T., l/o Derby Road; Beaconsfield Road, 
Widnes. 

Sims, W. Edj^, l/o Manchester; HiUoroft, Frodsham, 
via Warrington. 
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18,272 

16,481 

1 4,754 


New Books. 

Thb Minbbal Industry during 1904. Prepared by 
the Editorial Stall of the ‘‘ Engineering and Mining 
Journal,” under the Supervision of Ed^va^d K. JudcL 
VoLUMK Xlll. The ” Engineering and Mining 
Journal.” Now York and London. 1905. Price 

£1 Os. lOd. 506, Pearl Street, New York, and 
20, Buoklersbury, London, E.C. 

8vo volume, containing 546 pages of subject matter, 
and an alnhabetieal index. The text is sub-divided as 
follows:—!. Aluminium. 11. Antimony. III. Araenio. 

IV. Asboslxis. V. Asnhaltum. VI. Barytes. VII. 
Bauxite. VIII. Bismuth. IX. Bromine. X. Carbo¬ 
rundum. XJ. Cement. XIT. Chromium. XIII. Coal 
and Coke. XIV. (bppcr. XV. Copperas. XVI. Cor¬ 
undum and Emery. XVII. Felspar. XVTII. Flint. 
XIX. Fluorspar. XX. Garnet. XXI. Gems and Precious 
Stones. XXII. Gold and Silver. XXIII. Graphite. 
XXIV. Iron and Steel. XXV. l^ead. XXVX. Magnesite. 
XXVII. MangaiieHe. XXVIll. Mica. XXIX. Molyb- 
denum. XXX. Monnr.itc. XXXT. Nickel and C^obalt. 
XXXII. Petroleum. XXXIII. Phosphate Rock. XXXIV 
Platinum. XXXV. Mercury. XXXVI. Salt. XXXVII. 
Sulphur and l^yrites. XXXVIII. Tin. XXXIX. Tung¬ 
sten. XL. Zinc. XLI. Review of the Literature of Oro 
Deposits. XLII. Progress in Ore Dressing and Coal 
Washing. XLlll. Kaolin or China Clay. XLIV. Alaska. 
XLV. Klondike. XLVl. Arizona. XLVII. California. 
XLVIII. Nevada. XLIX. Eastern States of .Australia 
L. Western Australia. LI. The Transvaal. UI. Mining 
Companies and Stock Exchanges. LI II. United States. 
Imports and Exports. 

Elictrochij!istry of Organic Compounds. By Dr. 
WAI.TSR Lob. Authorised Translation from the Author’s 
Enlarged and Revised Third Edition of Electrolysis 
and Electrosynthesis of Organic Compounds. By 
H. W. F. lAirenz, A.M., Ph.D. First Edition. First 
Thousand. John Wiley and Sons, New York. Chapman 
and Hall, Ltd., London. 1906. Price 12s. 6d. 

8yo volume, containing 202 pages of subject matter with 
eight illustrations, and alphabetical indexes both of 
authors and subjects. The subject matter is classilied 
as follows:— Part 1. Edxotkolytio Pboobsses.— 
I. Theoretics. II. Methodics. III. Electrolysis of Aliphatic 
Communds. IV. Electrolysis of Aromatic Compounds. 

V. ' I^eotroiytis with Alternating Currents. VI. Electric 
Endosmose. {^art 2. Elxctbothbbmio Pbocxssbs 
AND TUB SiLXNT Elxotbxo D1SCNABOX.—X. Theoretics 


and Methodics. II. The Spark Discharge and the 
Voltaic Arc. IQ. The Utilisation of Current Heat in 
Solid Conductors. IV. The Silent Electric Disohurge and 
the Effect of Tesla-currents. 


Thb Miokohoopy of Vsgbtablb Foods, with Spboxal 
Rxfersncs to thb Dstxotion of Adultbration 
AND THB Diagnosis of Mixtures. By Andrew L. 
WiNTON, Ph.D. Ivaboratory of the Connecticut Agri¬ 
cultural Experiment Station, Instructor in Proximate 
Organic Analysis in the Shefhcld Scientific School of 
Yale University. With the Collaboration of Dr. Josef 
Moeller, Professor of Pharmacology, and Head of the 
Pharmacological Xiutitute of the University of Graz. 
First Edition. First Thousand. John Wiley and Sons, 
Now York. 1906. Price £1 Us. 6d. net. Chapman & 
Nall, Ltd., London. 

Larue Kvo volume, containing C70 pages of subject 
matter, with 589 illustrations, a general bibliographic 
list, a glossary of terms (10 pages), and an alphi^tical 
index. The text is subdivided as follows:— Part I. 
Preliminary; Equipment Methods, and General 
Principles. Part II. Grain; Its Products and Im¬ 
purities. Grain. Cereals. Buckwheats. Weed Seeds, 
&c. Fungus Impurities. Part 111. Oiu Sbbds and Oil 
Cares. Oil Seeds. Cruciferous Seeds. Comjwsite Oil 
Fruite. MiscoUaneous Oil Seeds. Part IV. Legumes. 
Part V. Nuts. Palm Fruits. Walnuts. Cup Nuts. 
Misoellaneous Nuts. Part VI. Fruit and Fruit Pro¬ 
ducts. J*ART VII. Vegetables. Part VIII. Alka- 
LOIDAL l^RODUOTS AND THEIR SUBSTITUTES. PaRT IX. 
Spiceh and C0NDIMSNT.S. Part X. Commbbozal 
Starches. 


Tarbllaaische Ubersioht iiBEB DIE kOnstlichen 
ORUAN i.'^cnEN Pabrstoffk, uud ihro Anwendung in 
Farberoi und Zougtlruck. von Dr. Adolf Lbune. 
(Johoimer Kegicrungsrat ini Kaiaerl. Pateutamt, &o. 
MU AiHsjnrbiingen jedea einzeinen Farbatoffea uiid 
Zf.ngdrtickniu/ttern ; Zweitor Erganzungsband. Dritte 
(SchluBs) Licforimg. Juhua Springer’s Verlag. Berlin. 
1900. Price M.6. 

'J'his, the concluding number of Lehne’s work, contains 
48 pages or speciniun-sheets (dyed and printed patterns), 
giving the Trade names of the Oyostuffs used in one column 
and the mode of employment, fastness, and method of 
detection on the fibre m the second column, and in the 
third column the bpecimcii iteelf. In tlie second column 
is also given thu Dumber in Schultz's Tables in which the 
same dyestuff is referred to. (See also tlus J., 1905, 296.) 
The dyestuffs illustrated in iliis tliird part are as follows:— 
HI. 'I'riphenylmethauo and Diphcnylnaphthylmetbane 
dyestuffs (cout.). IV. Pyronine dyestuffs. V. Acridine 
dyestuffs. VL. Oxykotone and allied dyestuffs. VIL 
Oxazine dyestuffs. VHl. Azine dyestuffs. IX. Thio- 
benzenyl dyestuffs. X. Indigo group. XI. Sulphide 
dyestuffs. XII. Dyestuffs of unknown constitution. .At 
the end of this concluding [lart is an alphabetical index 
of the dyestuffs illustrated. 


Practical Exercises in CasMisTEy. By G. C. 
Doninqton, M..A., Senior Science Master of Leeds 
Grammar School. Macmillan and Go., Ltd., London. 
1906. I*rice 2s. 6d. The Macmiilan Co., New Vork. 

12mo. volume containing 245 pages of subject matter, 
with S3 illustrations, and the alpliabetioal index, and 
taking the form of a text-book for the inculcation of a 
scientific method of chemical and physical observation 
and experiment. 


New Customs Tariff of Rouuanu as Modxfibd by 
Commercial Treaties with the United Kingdom 
AND Germany, with a Summary of the New Law 
Hslating to Tare on goods Dutiable by Weight. 
Wyman and Sons, Fetter l4ane, K.C. [Cd. 2828.1 
^oe 7d. 
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[A.] 7636. Redfern (Basie Chemical Workis). Manu¬ 
facture of monazo dyestuffs. March 28. 

{C.S.] 12,444 (1906). Johnson (BadiMohe AniUn und Soda 
Fabrik). Reduction of indigo and similar 
colouring matters. April 4. 

V.—PREPARTNfi, BLEACHINO, DYEING. 
PRINTING AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 


[A.J 


(C.S.] 


6544. JcHchkc. Process for contemporary dyeing, 
glueing and drying ot coloured textile bast- 
ribbons. March 19. 

6664. Wilson. Machines for printing textile fabrics. 
March 20. 

6H48. W’oud, Bowden and Unwm. Calico printing 
machines. March 22. 

6932. Ingham, Manufacture of sizing, thickening, 
Hliffening or waterproofing material for fabrics. 
March 22. 

6992. Beresin. Troatmont of cotton yarns -and 
fabrics to improve their texture and render their 
dye mor(' jK^rmanent. March 2.3. 

752t\ V’erein. Kunstseidefabr. A.-(J. Manufacture 
of artificial homp-bast and the hkc. [tier. .Aiipl., 
•Ian. 2. 1906.]* March 2H. 

7617. Johnson (Badischo Anilin und Soda Falirik). 
Manufacture of discharging pastes for use m the 
discharge of dyed textile fibres.* March 29. 

7667. Dreaper. Manufacture ol artiliciai silk and 
the like. Marcli 30. 

6160 (1905). iMimtndas y Rovira. VViiKbug fabni s 
ill contmuou.s bli'rtching apparatus. April 4. 

6645 (lOO.'i). Ainnfagi*. Fniishmg of certain 
fabrics. April 4. 

10,691 (1905). JUirt, Jackson und Finch. E.\trac- 
tion of grcHse from wool and appaial.us tIuTcfor. 
March 28. 

12,545 (1905). Shutlleworth and SImttIcworlli. 
Apparatus for waslimg fabrics. April 4. 

14,480 (1905). Nitritfabiik (J.iu.b.U. Process for 
mordanting wool. March 28. 

15.518 (1906). Pomortzett. Treatment of tissues, 
fabric-s uiul pajau* for increasing thoir durability 
and rendering them waterproof. Manli 28. 

60(1906). Marshall. W’ashnig mochines. April 4. 

92 (1906). Villain. Maidimcs lor gassing yarns und 
thrends. April 4. 


VIL—ACIDS, ALKALIS, AND SALTS. 


(A.J 6629. SjH-nce, and Spence and Sons, Ltd. Sef. 
under I. 

,, 6643. VVIIhoi). Utilisation of alkali or tank waste, 

or other waste proiluels jirodueeit by alkali 
inanufaeturers. March 20. 

„ 6711. \m\ der Slccn. Ozone generators.* 

March 20. 

7007. Hunt (Love). Lixivnition apparatus, 
especially for the extraction of sodium nitrate 
from caliche.* March 23. 

„ 7297. Lance and Elworthy. N<c under NX. 

„ 7396. Dollscliafl. Nee uftder 1. 

„ 7478. Fairweather (Beaver and do Nordonllycht). 

Dissolving plant for the recovery of sodium 
nitrate from caliche.* March 28. 

(C.S.J 26,384 (1906). Bloxom (Gebr. Siemens und Co.). 
Manufacture of solid forms with the aid of silicon. 
March 28. 

„ 26,788 (1906). Potter. Manufacture of silicon 

" monoxide. March 28. 

„ 26,899 (1906). Browne. See under 11. 

„ 2708 (1900). Tehemifto. Manufacture of sulpbo- 

cyanides. March 28. 

VIIL—GLASS. POTTERY, AND ENAMELS. 

(.(A.] 0633. Hancock. Decoration of pottery ware. 

► i March 19. 

IC.S.1 2870 (1906), Chamben. Apparatuf for drawing 
glow. April 4. 


IX.—BUILDING MATEIUAL8. CLAYS, MORTARSi 

AND CEMENTS. 

[A.] 6946. Morgan. Oment kilns.* March 22. 

„ 7310. Oddy. Manufacture of artificial building 

blocks. March 27. 

„ 7443. Ziilkowski. Manufacture of Portland cement. 

March 28. 

„ 7464. Pi’ioe. Utilising surplus hent of brick kilns.* 

March 28. 

„ 7629. Mtillor. Manufacture of n moulding 

powder.* March 29. 

[C.S.] 19,686(1906). Freakley and Bill. Manufacture of 
mutenais for the construction of dustless roads 
and like surfaces.' April 4. 

„ 21,141 (1905). Wiokre. Building blocks. April 4. 


X.—METALLURGY. 

[A,] 17,370a (1905). Leggo. Furnaces for treating ores 
and oilier substances.* March 3^1. 

„ 6569. Townsend. Reiluction of sulphide ores or 

eoiin«mndB.* March 19. 

„ 6937. ilolland. Recovery of metals from liquids.* 

March 22. 

„ 69,56. Cow|g!r*GoIeK. Rendering silver untarnish- 

abbs. March 23. 

,, 7146. Sulnian. Ore ooruontration. March 24. 

„ 7178. Weekley. Treatment of shnies and cognate 

maUirial. ISlarch 24. 

„ 7195. RoUihou. Silver alloys.* March 26. 

7203. (Jowjier-Uoles. Rendering silver untaniiKb- 
able. -March 2i5. 

„ 7274. Hopkins. Condensatiou and separation of 

zin<! vapours from oilier gases or vapours. 
March 2ii. 

„ 7641. ilowatt. Mineral washing ami separating 

Hp|>artttus.* March 28. 

,, 7546. Uowjier-ColeH. Rendering silver non-tamiah- 

able. March 29. 

•„ 7<)50. Blaki*. Manufacture of metals. March 30. 

„ 7<i5r). Kuzel. Increasing the electrical resistance 

of metals. [Ger. Appl., July 2tl, H)05.]* 
March 30. 

„ 7660. Bailey ami Lovatt. Case burdening com* 

fKiMtion. March 3(.'. 

,, 7767. I'allock. lYoduotion of a protci tive coating 

upon iron and stcol. March 31. 

„ 7770. Edwards. Com-entralor for separating 

minerals und metals from crushed ores. 
March 31. 

[U.S.] ,5970 (1906). Thonijison (Merrill). Filter presses 
for separating the components of the tailings of 
ores and olh<«r matorial. March 28. 

„ 666<Ia (1906). Hutchings. Disintegrating and 

mixing pans used in ore dressing. March 28. 

„ 655Cn and (! (1905). Hutchings. Washing, sepa- 

raling and concentrating precious matters from 
deposits or tailings from ore crushing. March 28. 

„ 13,018 (1906). Shaw. Apparatus for washing coal 

and other minerals. April 4. 


XL—ELECTRO-CHEMISTRY AND ELECTRO* 
METALLURGY. 

[A.] IL664A (1906). Schanschieff. Accumulator plates.* 
March 31. 

6976. Bingham. Electric furnaces. March 23. 

». 6977. Bingham. Electric furnaces. March 23. 

„ 6978. Gibbs. Production of articles by electro- 

deposition. March 23. 

., 0980. Gibba Manufacture of metal articles by 

electro'deposition. March 23. 

„ 7340. Bingliam. Electric furnaces. March 27. 

7467. Langton and Langton. Electric accumulator. 
March 

7597 and 7598. Allmanna Svenska Elektriska 
AktieboUg. Eleotrioally-heated shaft furnaces. 
[Swed. Appl., March 3(i 1906.]* March 

a2 
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[A.] 7829. Tiiompson (WestdeutRche Thomaaphosphat* 
wcrko). Proeo88 for causing oudotherniic 
reactions in gases by aid of oieotric discharges. 
March 31. 

[C<8.J 6448 (1966). Bastian and Calvert. Substances for 
i^ffecting catalytic combinations in electrolytic 
eleotnnity meters. AjM’ll 4. 

M 6780 (1965). (jierard and I'iedlor. Plates for 

aocumulators. April 4. 

„ 7004(1900). Ueynolds. Electric furnaces. April 4. 

„ 22.103 (1!H)6). (laiOe. Ozonising apparatus. 

March 28. 

„ 1926 (190<1). Edison. Storage battery electrode. 

March 28. 

.. 1927 (1900). Edison. Electrode mass for storage 

batteries. April 4. 

XII. —FA'ITV OILS, TATS. WAXES, AND SOAPS. 

[A.] 0001. Blass. Proees.s for solidifying Uuid grcasi'?, 
tar. and increasing the consistency of solid 
tats, refiins, soaps, or the like.* March 19. 

„ 6712. Jackson. DcUTgont. March 20. 

„ 6923. Cramp. See under XlilJJ. 

,, 7380. Sanuil. Manufacture of soaps, detergents, 

lubncantH. batclung, candle .stock, &c. March 27. 

[O.S.] 4092a (1906). Krelntz. Procesl for converting 
an insoluble soap into soluble soda soap or (lotasli 
soap. April 4. 

XIII. —PIGMENTS. PAINTS ; KKSINS. VARNISHES; 

INDIA-RUBBER, Etc. 

(A.)—PioMKNTH, Paints. 

[A.] 7073. Clark (Standard ]*aiiit (.'o., Inc.). Manufac¬ 
ture of paint.* Murcli 23. 

„ 7819. Eplironn. Pioccss for rendering litho]anic 

more stable against light, [tier. Appl., April 1. 
lOOo.j* March 31. 

[C.S.] 6872 (1906). Dreyfus. Paint. March 28. 

(if.)—R jcsins, Vaknishjcs. 

[A.] 06til. Blass. See under XII. 

0923. Cramp. Treatment of vegetable and animal 
oils to thicken or dry them, especially for the 
manufacture of linoleum. March 22. 

„ 7036. Kent. Declorisiiig and deodorising Russian 

luriientme. March 23. 

(C.)—India-Rubbbh. 

[A.J 7064. Welch, and Harvey, Frost and Co., Ltd., 
\'uloaniBing. March 23. 

[C.S.] 2247 (1906). Wilkinson, (iubbius and Quin. Appa¬ 
ratus for separating the component parts of 
rubber waste. March 28. 

XIV. —TANNING, LEATHER. GLUE, SIZE, Eto. 

LA.] 7010. Lobb. Treatment of leather.* March 23. 

[C.S.J 16.312 (1906). Riviere, Veiroul and Bouvior. 
Tanning hides or skins. March 28. 

XVI.-SUGAR, STARCH. (JUM, Etc. 

(A.J 6629. S])onoe, and S|xmce and Sons, Ltd. See 
under I. 

7040. Scott. Manufacture of sugar. March 23. 

7706. Drittler. Improved staich and procea.s of 
])roducing t)io same.* March 30. 

XVII.—BREWING. WINES. SPIRITS. Etc. 

[A.J 6640. EhrJich. Process for making fusel oil and 
components of fusel oil, [Gor. Appl., March 31, 
1905.]* March 20. 

6770. Hilliard. Treatmont of whisky for the removal 
of tlio noxious elements Lnm the higher alcohols.* 
March 21. 


[A.] 7679. Carroll. Apparatus for distilling and 
treating spirits, mrch 30. 

,, 7702. Faulkner. Apparatus for producing malt 

extract or wort. March 30. 

„ 7830. Himt. Improving, maturing or agtung 

whisky and other spirits. March 31. 

[C.S.] 11,463 (1906). Hahn and Reiser. Production of 
dry yeast. April 4. 

„ 1639 (1900). Ettront. Process of preparing malt 

by meaiiM of chloride of lime or other hypo¬ 
chlorite salts. April 4. 

XVIll. FOODS; SANITATION, WATER 
PUKIFIC.VITON ; AND DlSlNFECH'ANrS. 

(^I.)—Foods. 

[A.J 7329. WillianiK. Preparation of leguminous pro¬ 
teins from groiinu-nuts and similar seeds. 
March 27. 

(D.)—Sanitation ; Water Purification. 

[A.] 6806. llulH-Tt ami J^jxirta. Composition for 
removing and jHcvoiitmg incrustation in water 
recc))taeJes. L^PP^- Spain, Doc. 9, 1906.]* 
March 21. 

[C.S.J 15.872 (1905). IVoUastoii. Apparatus for softcuiug 
and purifying water. March 28. 

„ 1158 (1906). Schmidt. Purifying apparatus for 

iitpiids. April 4. 

(G.) —Disinfectants. 

[A.] 6676. Smith and Davis. Disinfectants ami 
deodiiriscrs. March 20. 

„ 7487. Newton (Bayer und Uo.). See under XX. 

XIX.—PAPER, PASTEBOARD. Etc. 

(A.J 0590. Frilscli. Process for rcndoriiig jiapor mois¬ 
ture-proof ami durable.* March 19. 

„ 6851. Mastin. Treatment of cardboard, millboard, 

pulp, sawdust, fibre and the like. March 22. 

„ 6942. Bosch, Bosch and Miiller. Direct production 

of coloured colhilofH! articles. [Gcr. Aind., April 
1, 1905.J* March 22. 

[C.S.J 14,789 (1905). DobliT. Sizing papier or card. 
March 28. 

„ 15,518 (1905). Poujortzefl. See under 


XX.—FINE CHEMICALS, ALKALOIDS. 

ESSENTIAL OILS, AND EXTRACTS. 

[A.] 6006. Johnson (Badischo Anilin und Soda Fabrik). 
Production of borneol esters and isobomeol 
esters.* ManJi 19. 

„ 7018. Annison and Oliver. Extraction of a liquid 

extract of locust beans, and apparatus therefor. 
March 23. 

„ 7125. Wellcome, Jowott and Pyman. Manufacture 

ot a new sahcylic acid derivative. March 24. 

„ 7297. Lance and Elworthy. Manufacture of 

formaldehyde, formic acid, methyl alcohol and 
their derivatives. [Fr. Appl., March 24, 1906.]* 
March 26. 

M 7487. Newton (Bayer und Co.). Qenei'ation of 
gaseous formaldehyde. March 28. 

[C.S.J 15,456 (1905). Zimmermann (Chem. Fabr. auf 
Aotien, vorm. K. Sehoring). Manufacture pf 
oi-alkylamiiioeihyllicnzoates. March 28. 


XXII—EXPLOSrVES, MATCHES, Etc. 

[A.] 6581. Nathan, Thomson, Rintoul and BootL 
Manufacture of nitroglycerine. March 19. 

„ 6706. Venior. Explosive oomwsition.* J!daroh20. 

„ 6824. Weizmann, Dreyfus, and the Clayton Aniline 

Co., Ltd. Manufacture of explosives. March 2L 
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Official Notices. 


£xTi(AOlll>INAUY (aBNEUAL MeBTINW OV THH HoaiETY. 

Au Kxtruordinary (general Mooting of the Society waa 
hold at 3.30 o\ilo<;k, m tho afternoon of Tueyday» the 
twenty-seventh day of March, JWOO, ut the House of the 
Society of Arts, by kind iwnnisHion of tlio Council of that 
Society, with tho object of considering and adopting the 
roHolution luontionud in the Ko(£uisitiun hereinafter act 
forth:— 

“ To THE Pbesident ani> Council of the 
S ociEU'Y OF Chemical iNDUSTuy.” 

We, tho undersigned Mombera of the Society of Chemical 
Induntry, hereby request that, in aconrdance with llye-Law 
40, you will convono an Extraordinary Cnnoral Meeting 
of the Society with the object of eonstdering, and if 
approved by the hakI Extraordinary Meeting, of adopting 
the following roHolution (that is to way):— 

Rr»olution. 

“ That it in desirable tliat the Society of Chemical 
Indinitry as now existing should he ii)oor|>orated under 
and subject to the grant of a Royal ('barter and that 
the Council be and hereby is authorised to take ail 
necessary steps to procure the grant of a Royal Charter 
of Incorporation,” 

Dated this twenty-second day of December, liM)6. 

Here follow signatures of the following:— 

i)r. Jx‘o lUw^koluud. Henry de Mosonthal. 

Uuorgo Reitby. Prof. Chas. E. Mimroe. 

V. G. Rloede. Jas. P. Murray. 

Jas. H. Rowmau. Koln^rt W. Neff. 

Eugene A. Ryrnes. Dr. VVni- H. N’icliolh. 

Eustace Carey. Tlioji. J. PailuT. 

Prol. Charles K. (Mmndler. A. L. Norton. 

Prof. Frank Clowes. 1). H. T Peploe. 

Frederick P. Dewey. Dr. W. H. Perkin. 

Dr. Edward Divers. Dr. Frederick R. Power. 

Dr. A. H. L. Dohmo. Sir William Ramsay. 

Thos. Fairley. Sir Bovorton Redwood. 

Dr. Fred. W. Frcrichs Walter F. Reid. 

Oscar Guttmanu. Pn^sident Ira Remsen. 

Samuel Kail. Sir Henry E. Rosooo. 

Jas. Otis Handy. George 1). Rosongarten. 

Dr. B. J. Harrington. Dr. Samuel P. Sadtler. 

Dr. Fkiward Hart. Alfred Gordon Salamon. 

Otto Hehner. Di. Hugo ScliweiUer. 

£. Grant Hooper. Dr. Karl F. StahL 

David Howard. U. E. Stuart. 

K. August Hutuoke. Sir Joseph W. Swan. 

C. C. Hutchinson. Prof. H. P, Talbot. 

Prof. Edward H. Reiser. M. J. 'J'aylor. 

Prof. W. R. Lang. E. C. 'riiomnson. 

Ivan Levinstein. Dr. T. E. ThorjH). 

Arthur R. Ling. Prof. W. A. Tilden. 

Dr. E. G. Love. 'J'lioe. Tyrer. 

Anthony McGill. John H. Ustnar. 

Edward Mallmokrodt. W. H. Van Wiuckol. 

N. H. Martin. S. .S. Voorhees. 

Prof. R. Moldola. Dr. \V. H. Walker. 

Dr. Rudolph Messel. R. A. Wallace. 

Dr. W. Lash Miller. Charles Wightman. 

Dr.* Ludwig Mond. Dr. H. W. Wiley. 

Dr. Russtill W. Moore. Reginald C. Woodcock. 

The President, Dr. Edw. Divoih, F.H.S., occupied the 
chaii. The Si'cieUry having nml tho notice of iiinetiug, 
on the motion ot bir Bovorlou Redwood, si'ooudod by Mr. 
A. Gordon Salamon, the above resolution was unani¬ 
mously adopted. A full account of the proceedings is in 
preparation. 


SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, ROME. 1906. 

The Sixth International Congress of Applied Ghemitttrj 
will be held in Rome, oommenoing on Apm 25tb^ 1006. 

The attention of Members is drawn to the Notloe 
which accompanied the February 15th issuo of tho Journal. 

List of Dbleoates, 

Hoard of ICducation. —Prof. Win. A. Tilden, F.R.S. 
i Ikpartnienl of Agriculture and Ttchnical instruefton, 

I irdarul :—Prof. Walter N. Hartley, F.K.S. 

' lioi/al Hocidt/. -^roi. K. Moldola, F.R.S.; Dr. L. 

' MoikI, F.K.S.; Prof. W. A. Tildeu, D.So., F.R.S. 

{'■hamcal Hocidy -Prot. W. K. Duustau, LL.D., 

1 F.R.S.; Prof. R. Moldola, F.R.S.: Prof. J. Emerson 
[ lioynolds, M.D., D.Sc., F.R.S. ; Prof. W. A. Tildeu, 
j D.Sc., F.K.S. 

: Hocidy of Chenneal liulnsiry. Edward Divers, 

: M.D., D.Sc., F.R.S.; Goorgo Bodby, F.R.S.; Oscar 
I Guttmanu: Prof. W. R. Hodgkiiison ; E. Grant Hooper; 

! Dr. J. Lewkowitscb, Dr. K. E. Markel; Dr. L. Mond, 
: F.R.S.; Sir William Ramsay, K.C.B., Llt.D., F.R.S.; 
' Sir Bovorton liwlwood ; Walter 1^ Reid ; Prof. J. Emerson 
' Reynolds, M.D., D.Sc., F.R.S.; Sir Henry E. Rosooe, 
i LL.D., F.R.S.; Dr, W. S. Squire. 

Iron and Sled Institute. :—J. E. Stead, F.R.S.; Beimott 
I H. Brough. 

1 Hoyal Photographic Society :—Major Gen. J. Wator- 
i house ; Prof. H. Moldola, F.R.S. 

; Jiritish Associalton for (he Advancement of Science'.-^ 

; IVof. R. Moldola, F.R,S. 

Faraday Society :—Dr. H. Borne; J. B. C. Kershaw. 
Hoyal Sockty of Edinburgh: —Dr. James J. Dobbio, 
F.K.S. 

j Federated Institute of ISrewing :—Dr. L. T. Thorne. 

I Insiitulion of Mining and MdoUurgy :—Pi'of. H. Bauer- 
muji; Bodfonl McNeill. 

Society of Dyers aiul Cof-ourista -Sir Thomas Wardie. 
Soetdy of Arts-. —Sir Bovertou Redwood, 
j List of Papees. 

I 'I'hroo oonimuiiioatious will be read before tho full 
! GmgruMH, viy.., ” The Purification of Sewage,” by Sir 
! VVilbam Jtamsay ; ” Tho Distillation of Metals,” by Henri 
I Moissau; ” Tho Direct Utilisation of Atmospheric Nitrogen 
I in tho Production of Manures and Choiiuoal PfoduoU,” 

^ by Frank. 

: 'I'lio following are the titles of the more imjKirtant papers 

I to be ri^ad hidorc the various sections : — 

Skctiun 1. '(Analytical Chemistry—Apparatus and 
iiistniiiu'uts.) 

” Jia[qH)rt general sur les travaux do la Commission 
■ Intoriintionale irAtialywe,” by Prof. G. XiUnge, of ZUriob. 
Sui leseai'(u;t^rimchiiiu(j[u<»i, physiquesetooiumercialos 
des soies puii»s k TcLat grige, inoulin^ et teint,” by Prof. 
Gmuoii, of Milan. 

” Sur I'cHat aotuel do la chimio aualytique du caoutchouc, 
des objets do caoutchouc ct des derives,” by Dr. E. 
Marckwald, of Berbn. 

” Kssai iiiduKtrud du carborundum amorpho,” by 
Proi. C. Ciiesiiau. 

” DeU^mination do I’azofe dans U>s luManges gaBeux,” 
by Dr. 11. 1‘. Lidotf, of Crakow. 

'* ISepaiatioii du for d’avoc les aiitros motaux et d’aveo 
: ies inetalloKloH,” by (Jap. Nioolardot, of Paris. 

SicoTioN Ji. - (Inorganic chemistry and allied industries.) 
” Bur ITudustnu des engrais ohimiques et du sulfate de 
I ouivrc en Italic,” by Profs, ^ienozsi and Uianoli, of Milan. 

” I.TiuKisfrio dr, I’actde Ixiriijuo eii Italic,” by Prof. R. 

: Nasiin, of Piuiova. 

*' Acide Mulluru|ut',” by Dr. W. S, Squire, of Loudon. 

'■ Fused sodium isuoxido and ihs use in air purification,” 
by Dr. 11. Philipp and R. v. Forn gcr, of Ntuv Yolk, 
j ” Ueber ueuere iSUckstotl'quuUun,” by N. Coro, Berlin. 
” Industrie eUimique dans la Repubiique Argouline,” 
by I'. P. Lavalle, Paris. 
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SiOTiOM UJ.—(Metallurgy and Mines—^Expl osives.) 

” j> do la siderurgie en Itolio et Mrticu- 

Uordment au regard des hautH<foumeaux/' by U. 
Monsaoulii, of l^iombino. 

“ Progria de ia metallurgie du cuivro,” by Jannettas, ' 
Paris. 

Ra^^rt Hur I’^tat aotuel de la metallurgie du fer en ' 
Franoe, by the “ CJomit^ dos forges ile PVance.” 

‘ Die Fortsclu'itte in der KluKW.'i 8 eni*rzcuuunu:,” bv 
Prof. H. Wedding, Berlin. i 

NouTcaux ]n<dang<w detormntes |>our charger d«w ! 
ca{)HuUu 4 ou doB autres apnareilH d('terminai)tB I'expiuHion • 
ou la djitonatioji,” by Dr. U. Alvwi, OnltaniBotta. i 

“ Methode })onr dcterinincr Ic brisunt aijx imitieroB . 
exploHivcH,” by A. Werner (’rompuHt, Stockholm. 

‘ Ungefrierbare Nitroglycerin Sprengstofle,” by W. A. ^ 
RocJMer, Hamburg. 

“ Sprengung<m unter WaHHor, dereii McKHiiug uriil i 
UcuiMtnniiig zu hallen.” by Dr. H. Mctleganu. ! 
Schlebusdi. ^ ^ 

SBirriuN IV.- -(Organic (.'hemiHtry and allied indiiHtneH.) 

Hur 1 iuduHlne den mati^reH grawHeH en Italie." bv 
Prof. (lianu!\ JVlilaii. 

Sur I utiliHation do 1 azut<r tb* ratmuspbero uu moveii 
du ealciiim cl <lu buryum.” by Dr, Pucminl. IVnit vSt. ' 
Martin. 

Rur la Him arliiieiell.v” by Dr. E. Molinari, Milan. i 
CompariHon of tlie (-Imract^'rH of (x-troleurnH of recent I 
development with lhat of tlie older aourecH of nupply,” 
by Clifford Richardson. N(fw V’^ork. 

Debor die kunstbehe Darstellung den CainpherM," bv 
Dr. A. Hesse, Berlin. 

Dio Wrunreinigungen des CalciuincarbiilH ujid 
W'lbHtentzundungen des Aectyleus,” by N. Caro, Berlin. 

Nouvettux [iroecdeH pour la fabrication du gaz ' 
d Ci-lairage,” by Prof. P. Habatiei, 'I’oulouse. 

“ AetioiiH chimiques de la lumu^re.” by I'rof. (j. (Jiamieian 
and P. Silber, of Bologna. 

“Hur lYtat de rinduHtrie teinturicre en Italic.” by 
Dr. L, Caberti hikI 0 . Taghani, of Milan. 

“ Fonimtion de mniveaux eob>rantH dariH len tisNUh 
moyeimant lo formaklt'diyde.” by Dr. H. l/')Kdit. Oan'HHio. 

‘ The «y«t(*matie atmly of abBorptum HjK*clra as applied 
to determining problems of chemical <•01^1111111011 in 
colourlcKB and eolouriMl Kub«tanci's.” by J’tof. W. N. i 
Hartley, of Dublin. ^ 

“ On the cluuiiiMtry of the lakes (?mploved 111 dveinc.” 
by Dr. P. D. ZachanaH. Albeiis. 

“ Sur len cfuileurB reneontrees dariH les ruim-sde INmi iieii,” ■ 
by Max Meyer and P. Bonumi. of Milan. 

SlOTiON V^—(Iniiustry and chemistry of sugar.) 

Hur le devolop|)ejnent tie rindtislno surrj^re en 
itahe, by Hon. Depute Mnraini, of Homo. 

“ Ueber die neuestim FortBchritto in tier Sttftgewiummc • 
auB Ruben.” by Dr. JI. Claasstm. Dorrriagim. ' 

“Fubneation <lii Huere de lint par IV-lectrolv.se ” bv ' 
F. Du(K)m. l»aiiB. j ' J 

“Theeflecl of environment n|>on Hit- eomiiosituiii of 
Biigar-prodiiemg plants.” by Prof. if. w. WiJev 
Washington. ‘ , 

“ Th.i tight iH'twwn ounii anil Ih'cI Kiinar," liy Nimminil 
Stem, biver|Miol. 

“The chniiical s,.h.ction of llic inii,.," |,y |)r. Kiiliu.s ' 
Pekaloiigan (.lavii), 

1 analyses des i.rodmis su«-ies,” 

byjrof. \. Villaveeebia ami Dr. (J. Jlijssi. of Home. 

“ Sur le plienoim'iii' <le la eafumebsutioii.” by A. Tnllal 
Paris. 

iv_ defecation in optical .sugar analvHis,” by , 

Dr. W. V. Horne. New N'ork. ‘ . 

“ Le (liMUTatiim des fiuJiien d., bettcinves id de la ' 
bagiuiw de la canne a sucre,” by A. lludlard. Kuiwiies ' 
(Pans). 

SlOTiON VI.—(li'oriucntation and atarrhee.) 

“ Besultaia obtunus a I’ancienne Station de nuuni rie 
. “'"■i""* “H'' I'aniHcation,” by ITof, t, Wittmaok i 

de Berlin. 

•' Nouvelle nietbode (loiir drterinmer la valour den 
farincs dant, la paniHcation, ' by Dr. F. Tni-mi, of Modena. 
Fermentation," by Dr. VV. S. bijuire, of London. 
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What are tbe most suitable meana for retarding 
the fermentation of must in hot elimates to sooure wines 
of better bouquet ? ” by Prof. P. D. Hah, of Cape Town. 

“ Fine zwanaigjithrige Erfahrung in der fahnkm&ssiger 
flOTStellung von Rcinhefe,” by Dr. H. Helim, La Haye. 

" Sur la nooessito d’un iniithodo uniformo iKiiir la 
dotorniinatioii de I’cxtrait sec des mouts et malieres 
saeoharines utiliseos on brasserie,” by H. van Laer, 
Jlruxelles. ' 

Heotion VII.—(Agricultural Chemistry.) 

“ AnalystiH of Effluents of Hc-ptu! Tanks for Sewage 
DiKiMiBal in India: A description of the Indian (iovern. 
nient s Agricultural ChotiiK^l Research DaboraturUts now 
under construction at Pusa.” by Dr. J. W. Leather, 
Bombay. 

Imfxirtant problems of Agricultural (JhemiHtry in 
the UiiiUhI HtatcH.” by Prof. H. W. Wiley, of Wa«lung<on. 

Ueber di<^ cbi’iniBeheii Vorgunge bei <ler assimilation 
des elemeutareH StickatoffeM (lurch Azotobaktor und 
Riwliobakter,” by Dr. ,1. Stokiasa, Prag. 

Sur la dialyse des sols,” by Di. Cli. Clarola, Cbartriw. 

“ Hur le eamphre italien.” by Prof. d. (iiglioli. Pisa. 

RecherchcM et appIicatioiiH baeterudogiqucH au {Kiint 
de vue de la fabri<*ation du fromage.” by l*rof. (». CJoriiii, 
Milano. 

“Der deizoitige Stand und die Redeutung der 
bacU?riellpri Hodeniintersuchuag,” by Prof. Rerny. Bonn. 

“ Sur la recherche d(» Tarsenic ilaiiH Tail,” by Prof. 
S. Mmuroi, Hukarest. 

L<5b eaux de lo region du Jaic Manont pour [’irrigation 
du D<Wt,” by Piof. H. J). Parodi. Cairo. 

AiialyscK des terres (Ians les regions tropiealcH ou 
subtropieales.” by V. M.oKsen, ('airo. 

Skction VllJ.- (Hygiene, Medicinal and phanimeeulieal 

(/hemistry, bromatohigy.) 

” Sur la constitution ehiiiiique du cerveau, ’ by Prof. 
AllKU'toni, Bologna. 

Sur les eompoBfis du foie qui contiemient du fer,” 
by Prof. L. Beecari, Bologna. 

“ Uevi'lateurH bioehimiquch des microbes,” by Prof. 
B. (lotio, Rome. 

Sur la riVherche chnmqui< legale di's medicaiuonls 
nouveaux, ’ by Dr. T. Panzm. Wien. 

“ The toxic principle in the bitter variety of Luffa 
aegyptiaea,” by Dr. C. L. Bobc. tVUeutta. 

Contribution 4 1 etude d«'s ma(.ier«’H albuminoidi^K 
tie 1 urine et du N(>rum du Hang.” by Dr. <1. Patein. Pans. 

Dio Hefraktometrie im Dienste der Pliarmazie,” bv 
JJr. E. Riegler. ,Jassy. 

Kajqiort Rur les travaiix de la eommisMon inter’ 
nationale d unification des m<'»thodes d’aiialyse des denrees 
alimentaires,” by J. B. Andre. JJnixelles. 

h‘«P'etion of food products im|X)rtetl into the 
United Stat<‘B. “ The use of sulphur fumes in the 
prei>ar»tiori of food products, ” by Dr. H. W. Wiley, of 
WaHhington. 

“ PllanzenfetU' als Ersat/.mittel tier ButU'r und 
Margarine,” by H. ’I'lioins. Berlin. 

“ Ist eiiie Begronzuiig der AVebcnlH^taiidtlieile 
(sogenannten Veninreinigimgcn) in natiirliehem Braniit- 
wem cmpfehleiiswerthy ’ by Dr. Hugo Mastbaiim, of 
Lislion. 

.Sei'iion J,\,- (l>|iii((i|.|i,.iiiistrv ; |ibntopm)iby.) 

'I'bf a|i|iliiiitiiiii 111 |iliiiliipm|ib> fii tbe'.snluliim iif 
pl'iibviMH Ml aiviMlKtry,' by I'rof. VV. N. Haltlny, ul 
Dublin. ■’ 

Sill [lui* iiiMivi'lle iiii'lbiiilo lb* |iili>li>^i'u)i]iio lies 
I'Oulviun. “ Hur UIIII imuvi-lli* iumIIkiiIm iiluituaraiibiijui' 
IH-iiiiutlaiil il'iibtunir ib*i, iiri'qiaroeiuiis MiiwililuH noiroinaant 
liiifutiMiuiiit .1 la luiiiicri* ut in* uontcnaiit iias dea mils 
(1 argi'iit sulublus,” by A. Lumi'Vu, Lyon. 

Obsorvalions et romarques sui* les travaux photo* 
gra)ihiquea en oouleurs natuiollcs," by B. Do Prokondine- 
Oorsky, St. Petei*sburg. 

^■■“(^li'i-'tro-cbemistiy ; physical chemistry.) 

The most recent methods lor the electrolytic rebnimr 
of copi»r, by .S. Cow|wr.a>les, of Ixmdon. 

Bapjsirt gcni'Tal stu* riiidustrio du carbiim de ealoium 
on Franre. “ lx eiliciure de oarboiie," bv Henri 
Moisaan, Pans. 
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Eleotromotallurgie de Taoior: Commu&iofttioa sor U 
de Taoier en fusion,” by G. Gin, Paris. 

** La catalyse par les metaux communs,” by Prof. P. 
Sabatier, of Parts. 

” Sur loB applioatioiu} r^eil^ de releotroobiinie 4 la 
Uhimie organique,” by C. Marie Paies, of Paris. 

” Physikalische-choraisohe Beliandluug der Wassergos* 
teaktion,” by Prof. H. GoldaoUtnidt, of Christiania. 

On certain oases of hydrolysis,” by Or. V. H. Veley, 
of Oxford. 

” Mittoilung der MasHeinheit^n-Kommission don num- 
nierisohen Wort der Oaskonstanto botroffoiid,” by W. 
Neriwt, of Berlin. 

” Uobor die Notwondigkoit oiuo iiiturnationale Korn- 
mission sen ornuiuu'iv, uni oinigo KouHirienton der pbysi- 
kaUscbe ('hcniio fosizusUtllon,” by A. (aorringi^r, of 
Tnsyniet'/.. 

“ Determination du poidn dos gas,” A. P. Lidoff, of 
Krakow. 

” Utilisation du ohiure dans les fabriquos de souUe 
eleotrolytique,” by Ing. U. Ijombardi, of Milan. 

” 8ur la possibilitc pratn^ue d’obUmir de I’ackie nitrique 
par Tasoto atmos[>bdn(|ne, ’ by J. B. Ahrens, of Brtjslau. 

* Toxine und antitoKine,” by Prof. P. Ehrlich, of Berlin. 
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VANADIUM AS A STEEL MAKING ELEMExNT. 

J. KENT SMITH. 

The element vanadium until quite rooentiy could only 
bo considered aeadenucally, but it.s industrial iinportaiuK* 
in tbe steel trade, duo to its power of imparting properties 
to steel wbiob are not otlicrwiso obtainable, is now becom¬ 
ing very considerable, and I therefore venture to hope 
that a brief rc/*umr of the properties of some commercial 
vanadium sU'cls made by the open-hearth process may 
not bo without interest to this Soeicty. 

V'anadunn is said U) be one of the ” rare ” elements, 
but it is perhaps necessary t/O take this doHcription as Isting 
accurate only in a sense. As a matter of fact, vanadium 
m minute projiortions is very widely distributed, thougli 
in such quantity or states of oombinatiou as render its 
extraction on a commercial scale quite out of the question. 

It is not my intention to deal with the history of the 
metal, nor with the processes used for its extraction and 
reduction from the various ores adapted to this purpose, 
as the matter has already been dealt with at some length 
before this Society. Uatlicr is it my desii'c to conhne 
uiy remarks to some products of its application as for as 
steel manufacture is couiMiirned. It will, therefore, bo 
suhloient if, in supplement to the information given by 
H. P. Smith (this J., 1901,1183), it is said that altliough 
metallic vanadium itself has a very liigb lu. pt., 
an alloy of iron containing 3(>—40 [ler cent, of vanadium 
has a III. pt. nearly 160^ C. below that of mild steel, 
HO tliat by its judicious use, vanadium can be, aud is being 
regularly, introduced into steel with ease and without 
undue loss. 

Several years ago my atUmtion was directed to some 
effects of vanadium upon a sample of steel, and it bcoamo 
my wish to investigate such effects as completely as 
possible. Home work in this direction had already been 
dnue, but the records wore, m many instances, somewhat 
vague, and in many others apiiarently contradictory. In 
tlie light of present knowledge this a|>pareut ooutradiotiou 
is susceptible of possible explanation in at least two 
directions. Firstly, the analytical determination of 
vanadium was none too simple at that time, and its correct 
estimation requiml the exercise of muoh skill Mid a pro¬ 
longed elaboration of detail. I have said that vanadium 
can be alloyed with steel without undue iosa, but it it by 


no means a oorollMy that the addluou of a certain pro¬ 
portion of vanadium to steel necessarily points to the 
laot of that steel containing that proportion. It is then 
but fair to assume that ffguros then available would not, 
m some oases, bo reliable indications of tbe effect of a 
spooifiod coiUetU of vanadium, but rather records of the 
results following the addition of that quantity of vanadium. 
Again, it has been abundantly shown that, at the 
rcualesocnee ^loint, Aol, a great rearrangement takes {dace, 
in both the static and dynamic properties of vanadium 
stools. (Vide Proc. Inst. Mcoh. Eng., December, 1904 i 
Hankey and Kent Hmith on the “ Heat Treatment of 
Oiroiuu Vanadium Stools.”) The tosts ohruoioled in the 
records lirst alluded to woro almost entirely static, and much 
would depend upon the tcm|X)i'ature at which forging, &c., 
was tiuished, or at which annealing was carried out; many 
npjiarent discropanoioa would bo thus easily e.xplainablo. 

Accordingly it seemed IhssI to me to begin such 
investigation dc now. Homo live years ago Messrs. 
Willans and Robinson, of Queen's Ferry, Flint., placed 
at my disposal very complete ineans of carrying out such 
an inquiry. Tins, m the hist place, w'as directed to the 
obsorvatiua of ilifforent quantities of vauadinni upon the 
Hi^vtio qualities of steels of different carbon content 
; but lu other way.s similar, all conditions being kept as 
I nearly alike as possible. Two things at once were apparent 
I as the result of this scries of uomp&risuns: iirat the 
I extraordinary iutenflifyiug static action of vanadium 
upon that of auutbor constituent (in this case carbon), 
and secondly, the ” homa^opatbic ” doses in which it was 
neecHsary to use that vanadium in order to got the best 
results. Thu lirst at ouue led me to the conclusion that 
the useful held for the oiuployment of vanadium by the 
steel metallurgist would lie much more probably in tlm 
‘ diroction of quaternary steels than m Uiat of tbe 
I ternary steels then oxporinumted upon, and the second 
I rcadorod the use of vanadium oommeroialiy possible; 

; for though the cost of vanadium is considerable—its 
i value to-day is a little mure than half that of 
I silver—the quantity required being small rendered it 
: possible to produce uommercial vanadium steels at costs 
; loiigbly comparable with those of good quality nickel 
forging steels, ft must always bo remembered that it 
is m connection with this class of steel that vanadium 
I sU‘ols must be conaidenNi: that is to say, in cases where 
i ruquiroments have to be met that orcunary ” carbon '* 
steels are |K>vvcrloss to cope with satlalaotoriiy; and in 
no way is vanadium likely to outer into those requirements 
which are at present met with thorough satisfaction by 
the employment of the best ipialitics of opeu-hcarth 
carbon steel, in lilustration of the effeut of this static 
action ui>uD quaternary steels 1 apjieud some results in 
; tabular lorm, taken from the paper of Captain Hankey 
! aud myself above alluded to, exactly such an offoot being 
I lound as was expected from tbe ternary tests before 
I alluded to. 


Comparative effccta of chromium and vanadium on datic 
teda. 
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It U not the ^ovinoe of thiA PAper to entoc into theoiiei 
M to the variuTU wayi io tminb rane^tiis acts upon 
ateei. j^no such action nndoubtodiy ie to retard the 
aegrcMtion of the carbide*. Troto this it was Juetiflable 
to infer that vazuidium atoeU would excelhmtly miited 
to tho employnient of tempering procowes; and aiiio 
by analogy that oontmeroial vanadtum steels should be 
found reasonably free from other wgiognttiB. (Naturally 
I dto not allude to those exiwrimeotol compoumls con* 
tattling high jiercentagcs of vanadium which are iwime 
to *egrc»gatioii from </uito different canniw). Jhit the 
demands of modern engineering entail more ui»d more 
dynamio t'Xceiionce as well as static, and it is evident 
tliat in dealing with a i><}KH'ial ste^il particular attention 
must b(> jMiid 1<) tho fornuT, for the method of practieallv 
summiBg up the good quahtioH of a steel by an observa¬ 
tion as to lb behaviour under stoady load or tinder a 
slowly applittd bonding aelion, obviOusly eanm»t the 
best guide to its bobaviour under widely diftorent con¬ 
ditions. lYiie, the results of Miniple shook resistance in 
the majonty of eases oorresiKjnd with the observed static 
ductility of that steel, but such oorrcspondeiice is by no 
mcaoM invtv’iabiu, and it of ton hapiiene that just such 
cases may be the cause of “ mysterious failure.’’ 

It has always been somewhat inexplicable to me why 
of the four usually recorded static tigurcs, nsinely, obistio 
limit or yh)ld )s>jnt, niaxunum tensile streugtli, cfongiition 
and contraetiufi of area, the tw'o sliould have been tmoscui 
for gi^nerally sumimtig up tJu^ slrongth and ductility of 
metal maximum loud and elongntion), wduoh to my 
mind have least hearing on the case, For 1 oannot 
myself eunteinplato iii oonatruotiorial or machinery work 
tiKo useful employment of any material under tension 
bayond its yield ]Kiiut, wliile elongation lias always striu’k 
me as lieing a measurt' of longitiuhnal tlow rattier than 
of tho true duetdity of metal, and to mo the coiWrsction 
of aiiMi seems to represent tlie true statics ductility. If 
there woit) a constant rclatiouHhip betwicn the resiHH'tiive 
pair* of %ures, tliis fK>itit would not have any practi- 
ciU intpottHnee, but untortunatolv—or fortunau-ly—no 
Wioli constant relations exist. The static duetditv is 
usually further evidenced by a Inuiding tost, though it 
Would appear that the m<»at useful ami instructive form 
of bonding tost m that lately mtrmiuoed by Capt.^in 
^nkey, wliere the sample is altornatoly bent t<» 46" in 
dtoor direction from the pei jiendioular and not only tho 
number of bends m observed, but also the jiower requiretl 
to make caeli seiiarato beml. Anotlur static last, io 
which but scant attoiitiou is generally jiaid is the bidiuvioiir 
of a motal under torsion, its elastic and maximum shearing 
beir^ observed together with ils iinal twist-anglc 
bofere shoariug. 

Now many of Mm engmenniig rcijuirements of to-ilay 
render it ru'ci'saary that we should know as much as |m>h. 
«bio »>f the bi^haviour of (he nu'tal uiidoi- kinetic stresses, 
for example, it is maiiilcstiv ndiiuilon.s to attempt (o 
sum up by meaiiH of (he same “ <|uali(y figures ” the 
suitability of a metal for sucli ddtorcut }»ur(K)se8 as bridge 
building and the nianufaetun* of comiertirig rods. 1’lie 
usual dynamic tests may iwrhap.8 roughly be groined 
into fimr classes:— 0 ' ‘ 

( 1 .) The behaviour of a iiololusl bar under suihlen und 
overwhelming shock, such shoeb iKung suflicient lo 
destroy the Siaiuple tested 'ly)>ie«l IvHts of (his ehiss 
would be tho Kremont and the izod (W and R.) toKts, 
recorded I’espectivoly in kilog. metres and in foot jioiimls. 

-( 2 .) The whuvionr of a nolelied l)«r umh'i* M*|*ea(.e<l 
shocks, etU’h shock being .siiffieiiuit lo |teriimiM‘iitly defoim 
the NHiUjilo shglitK, the diiH' factor lM\jng a soniewhal 
variable ihon. Studi tests thow' of hcHlon 

and .hide. A’e.. us'onhd usiudly enipn.cully. 

(Ik) T!ii; lu'lini'iom ol un uimoUliefl bur under u lapid 
succeBSioii ol ^ulR!l uu*l allenialmg iiiipml.s (the lime 
olcTnent being remlnetl prarlically a crmslant) until 
fracture occurs. 1 'h(' most striking examples of this type 
of tost is due to Rrof. Arnold, w'hose method of testing 
IB without doubt of an iuj]><*rtQnec W'hieti ean hardlv Ixj 
over-outimated. 

(4.) The behaviour of an unnotobed bar under minute 
and rapidly applied str<‘sw(;s. ap]>lie<l transversely to the 
rotating bar, os iu Mr. fcitoad's modiftcatiun of ‘H'dkler's 


ttot, or wBcter repetttod aitomattng •trcMo* toagitodinally 
appliod M In Dr. etanton’* connecting it>d tect^ and otber* 
dt a dmilor nature. Testof olwaSandof oliiMdeBpooially 
onoroach upon congidoration* of nurc fatigue. 

fYom the foregoing it will be oviaent toat inveRi%ations 
which shaJl lead to ^ greatest oombmadons of poteible 
static amd dynamic excelfencc are not to be Ughtiy under* 
taken in the hope of dismisfiing the subject quickly as one 
easy of solution. Tho dimmutiou in imfiact ronstance is 
infinitely greater than tho increase in Htatio strength in 
the ordinary steels, the laws of simple arithmetic^ pro¬ 
portion not applying at all, *0 that the doubling of the 
Htatio strength (as evidimeed by the elastic limit) with 
the jf^taming of the Hanie shook resisting {lower, moans a 
very great aebievemeut; while, again, a simple ratio of 
the figureH of the alternating tost (class 3) is by no means 
peniussiblo, us tlio tost is carried out under most drastic 
oouditions, and though no “ factor ” is possible of the 
actual test figure and the actual life, owing to the varied 
conditions obtaining in practice, yet it is probable that 
j the length of this lite boars relation to some powei- of 
I actual alternations figure. 'Thus a simple ratio of two 
to one in the test figure at a moilerateiy low [lower of 
the numbers lieoomoH thousandH to one. 

Large uumbers ol experiments u|K)n the quaternary 
steelH were conducted on tho hues alluded to, and as a 
result the oornmiwoia] jiroduclion of five tyixis of ohrotiie 
vanadium Ntool was incepted. The application of and 
demand for these Htcols is Htcadily growing and th(‘y 
are now finding considerable use not only in this country 
I but abroad ; they arc even being ex}X)rte*d to Tranoo—the 
; home of “ 8|)ecuil stwl ” manulactiirc. Hut betoro thiwo 
j (yp(‘.s were put upon the market luucli remained lo lx» 

I don(‘, and an invcMtigation of their ntatic and dynamio 
j projiertioH under W’idely different conditions of thermal 
! treatiiK'nt was cftiried out. 8om<i of th<s results of this 
I investigation wore communioatod to the Inst. Meuh. Kng., 

I iu the memoir before ]iidicat<‘d. 

! I’ho first ty[H! of chrome vanadium sUntl, in the rolled or 
j foqged coiiditiotu show* an elastic limit of 36 - Ifb tons pe r 
I square inch, together with a contraction of area ol 
j 45—6d [ler oont. It bends and knots double cold, has a 
I shock resisting power equal to that of good carbon steel 
I having much loss than half its elaHtio limit, superior 
I static ductihty, and a largely increased [Hiwer of resisting 
I alternations of stress and fatigue, while its rosistauoe 
j to torsion is much superior to mild or even to nickel 
i “ forging’* steel. It welds perfeutly, rotaining its strength 
I in a marked degree. By annealing this stool at 800^ C. 

; (very full cherry red), itlosos statii! strength and becouieN 
j com}mrablo statically to a 3 per cent, nickel stoel, but it* 
j dynamic properties have now become stupendous, its 
j resistanoo figure to alternations of stress is nearly double 
: that of excellent carbon stoel, its resistenco to sudden 
shock is suiienor to that of the iMist di>ad-mild steel known 
while its static ductility is quite equal to that of the 
Utter, and its nvastanoo to torsion has further im[woved. 
By quenching it from kOff" U m oil, and re-beating to 
C.. a material is obtained which luw an olastic limit 
of 46—48 tons pet* Hquare inch, an ultimate sfress of 
65—58 tons per square moll, an olongation on 2 ins of 
I —24 per cent, and a ooatraotioii ol 60—00 pt'r cent., 

I together with 4L shook rosistanee equal to that of taitd 
• Htisd, and an exoellent wearing surfaiH'.. The static 
' duotility of the mati^al is still equal to that of exceUoiit 
i iiMki sisiel, while tlie whole ot tho original high resistanoo 
' U) alternationH of atres-n and fatigim ih i't>tajiic(i. Such a 
cuiubiiiatioii may be justly iJcscribcd as jihoncMnoiiil. 
Thus ui dealing with this tyfs* of niatorial it is simfik' to 
mitot 411081 i‘«'>(|mn'm(ttits in oouHtructcnial wuj 4. Hcn^lhly 
spiMkiag, if great Hiatic Htrciigtii, gri^at ri'MiitMicc to 
i fatigitc, and good ducUdity arc i<<M}uirod, togc(.ht!t' with 
: I'oa.'Kniablc i<e6iataiioe fo sbock (as, fur irnstanie, say, in 
1 brid^ Imilding). then use tho inato'nal as it oomei ircun 
i tho torge, annealing it at a blood-red heat to rtdieve 
iatontal BtreisieM, oF course. If nne can sacritioe some 
0 ta^' stoeogth, and detircs to luve a material in which 
Mitotance to alternations of stress and iupaot am at a 
ym w h M B (u, my, in a oonaectiag rod or an aicte} niwinrl 
at Ind ^iboinT-refit If the two sate of ocn- 
4ithm'Mi^\rmguind Jbopdmt as far as wfiaMifah»(a4!ti<tb9 
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80* KENT SMI'JH—VANADIUM AS A STEEL MAKING ELEMENT. 


Sleds manufactxiTed at Queen'» Ferry by Meeere, Willane and Bobinaon, Ltd, 


DeinripUon. 


Yioid 

point. 

Toni 

Bi^oare 


Ult. 

tens. 

Dtr. 

, Tons 
kq. in. 


Eioneft- 
tion on 
2 in. 


Con¬ 

traction. 


Impact 

ft. Tbs. 

W. * , 
H. test. 


Impact 
blows, 
Beaton 
dt Jude 
test. 


Alterna¬ 
tions of 
stress, 
Arnold 
test. 


Hand 

right 

angle 

bends. 


Supplementary. 


Carbon steels— > 

" Swedish " quality, mild J 14 


•“ Forging ” quality ... 
Kiekel stcS— 

8 per cent, nickel steel, 

" forging " quality .. 
yan^ium iMels — 
Chrome-vanadium 50- 
ton " Bteel (typo A) 
aa rolled. 


•17 

22 


37 


per <;ent per cent. 
22i 50 : 60 

•3J *^2 j *47 


30 


84 


r>R 


63 


25 


50 


16 

H 

14 


6 


PlUo, atmealod 800 * c. ' 

21 1 

1 

86 

34 

63 



! 

• 1 



Ditto, oU temper«d .... 

46 

56 1 

21 

66 

Gbrozne-vanadlum "bolt” 
Steel (type B) . 

23 ■ 

37 

30 

66 

ChroniM-vanadiiiiD spring 
steel (type D] . 

45i 1 

72i 

18 

44 


Vanadium rasp-harden¬ 
ing steel (typo K) ... 20 

Boftioore^of case-hardened 
(type K) vanadium 
steel . 35 


25 

45 


45 

22 


60 


17 


JOO 


120 


IS 

J2 


Fulfils the most severe crushing, bend¬ 
ing. bulging, and expanding t«its, 
IDqua] to boat Swedish mild steel. 
•Easily stands plato-bond. D»2T. 


100 


12 I lloiuis, <tc, ns forging steel. 


76 I 160 : 10 

180 ; 16 



t in. sq milled bar. bends close double; 
i in. round (rolled), bends close 
double : welds thoroughly ; twista 
like mild stool In fiat sections; 

standard oomiltions. 6 in. length, 
0>7r> lu dia.^3-02 twlsU (Nash’s 
torsion test) 

i In. sq.. mliici] liar, bonds close double ; 

1 in. round (rolled), bonds close 
double ; wolds tlioroughly; twists 
like mild step] m fiat sectlo}^; 

standard conditions, 0 in. length, 
0-75 In. diu.=r4*56 twists (Niuih's 
torsion test). 

0-75 in round (iniilpd), bends double 
(D= 2T). 

Torsiun (nrovioiis I'onditlons) — 4*66 
twists (Naslj’s torsion test). 

Twists in fiat tight up ; tu in. round, 
bonds double; after tempering a 
spring of if. oo-eflident of safe work- . 
ing load-40,000; with oxoolletit' 
carbon spring, co-efficieut of safo' 
working load —20,000. 


Bends elosii double rold. 


• This Is very fully up to the best " Admiralty forging ” apecifleatiou. 


the employment of a clironiometer auch as 8ten<l'H or 
^dadale’s, but fitted with compaiison tuboe holding 
100 c.o. each, and Huitahly graduated. A containing 
vanadium, in which the iKir cent, of vanadium has been 
accurately dotonuiued by one ot the many mcdiods 
available is required, and tins should preferably be of 
somewhat the aame nature as the samples examined. 

One CTm. of the Kumplc or sanijilos and ntandard ie 
weighed out, and dissolved in about 40 «*.c\ of per cent, 
nitnc acid. When cool it i» agitateil momentarily with 
a couple of gnns. of emiium luKinuthate. and <fuic-JJy 
filtered. The filtrate and washings are decolorized with 
a few c.c. of strong fen ous sulpha! e Bohition (acid and about 
half normal strength), 10 o.c. of fairly fresh hydrogen 
peroxide solution (prepared periodically by adding 
so^um peroxide to dilute Bulplniric acid added), and the 
whole made up to ](X) o.c. The sohitions are compaied 
aa in Mttimatiiig carhon by Stead’s method, and a simple 
calculation by inverse proportion gives the vanadium per 
ctmi. True, hydiogenja’mxide gives a colour willi vanudiuni 
which develops somewhat slowly, but all the samples and 
the standard should be oxidised at once, anil it is of no 
uioroont whether a solution “ develojm ” its colour in a 
beaker or the ohroniometer Ixitlle. Titanium w^nild 
intorfere with the estimation. 

In making an investigation such as that of which the 
practical results ore outlined, one has to so impose upon 
the good nature of one’s friends that it would be almost 
inviaious to single out any names for thanka; but, in 
ad^lioD to gratefully acknowledging the kindness of very 
many workers, 1 should like to express my thanks to 
Messrs. Wtllans ahd Kobinson for placing so many dotaile 
at my disposal; to Mr. G. N. Frankau, the head of the 


Qik ou’h Ferry testing department, for viiluahio assist anoe ; 
ami to iny laboratory aaajstant. Mr. M. Jl. l.ewis, for Imlp 
i n t he photographic portion of this pa|)er. 

UiSOtfSSION. 

Mr. Ma\ Muspratt askcxl in what localities vanadium 
occuiTcd in ri'asouablo quantities. If anytlung like 
Mr. Kent Sniitli’e hopes wen^ ralisod in iiractice there 
would l)t' a large demaml, and every up-to-date metal 
works would see if it could not meet that demand. Were 
there reasonabhi quaiitiitcs of vanadium in pyritos or in 
any of the various modifications of cupreous ores which 
were found in conjunction with pyrites. .He should also 
like to have sunio idea os to the quantity of vanadium 
at prcscut in use in the world. He would further like to 
know what became of the oxygen which was combined with 
the vanadium. Ho took it that the vanadium was used 
in the form of the ^Hiutoxide, and when that came into 
the gi'oup of tliree principal constituents of steel, it was 
diftli ult to know what the fat© of the oxygon was. Did it 
attack the carbides and produce ultimately a staid whicdi 
contained considerably less carbon than ordinary steel, 
or, failing that, to what extent would the action of the 
oxide at a later sU^ affect the steel 7 

The Chairman said that when Sir Henry Rosooe maae 
his invi'Htigat.ions on vanadium, he believed that his 
vanadium samples were obtained from the neighbourhood 
of Macclesliold, in Cheshire. It certainly sur^sed him 
to hear that vanadium was almost as widely distributed 
08 arsenic. 

Mr. G. Wathon Gray said he had found some samples 
of strontium sulphate from the Bristol Chaiuml (fistriot 
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to ooatain vft&cuiiura. There was no doubt in his mind 
that some of the discordant results obtained by the early 
workers on the eifects of vanadium on steel were due to 
the impurities contained in the ferro-vanadium used. 
Some samples which he had examined contained large 
amounts of arsenic and phosphorus. As Mr. Kent Smith 
pointed out at the commencement of his paper, if 0*25 per 
cent, of vanadium were added to the steel, probably there 
was only 0*18 per cent, in the product, the remainder 
being carried away in the slag. 

Mr. J. B. C. KIBK.SHAW : Were the special vanadium 
steels made by Messrs. Wiilans and Kobinsoii being 
employed at all by motor (^ar makers in this country, 
and, if so, what amount was used i»er annum in this way ? 
Vanadium was always used by sUnd makers in the form of 
ferro-vanadium, and not as oxide—os Mr. Max Muspratt 
sup[>osed; and hitherto a iii’in of electro-metallurgists, 
in Switzerland, had been the chief producers of this terru- 
vanadium alloy. Were Messrs. WiUans and llobiiison 
obtaining their ferro-vana<]ium from that firm, or 
were they producing it thoinselves from vanadium ores ? 
Since the Swiss iimmifactuj'ers had cheap water power 
available for production of the alloy by electric-furnace 
methods, it would seem unlikely that we could carry on 
m this country a succ^ossful and profitable business in the 
manufacture of the ferro-vanadium alloy. 

Mr. Kent Smith said Mr. Carey had partly answered a 
question when he said that Sir Henry Uoscoo's vanadium 
came from near Maeeloslield. Sir Henry was working 
tin a deposit whicli existed near Alderley Kdge, which 
to-day was of greater academic than practical value, 
’j'here were various small known sources of vanadium 
m this country. They were mostly in “ pocket ” forma¬ 
tion. The eommerciaily valuable ores, &c., might bo said 
to emanate from two or three jilaces; the chid one being 
Spain, wliere vanadium existed in the form of vanadimte, 
containing aliout 3 [ler cent, of vanadium and 40—50 jx^r 
cent, of lead. 'J’he ore was eaiiable of hand-dressing by 
tlie most primitive means, up to about 14 per cent, of 
vanadium [xmtoxide—equal to about 8 ]:x5r cent, of 
vanadium. There were also de|) 08 its in Yauli. where the 
metal existed in anthracite coal. The ash contained 
45—50 {Kfr cent, of oxide of vanadium. It was necessary 
to burn 50 tons to obtain a ton of ash, and thus to burn 
100 tons of eoal to get a little over a quarter of a ton of 
vanadium. He believed that a Krtmch syndicate, who 
were working that deposit, had not boon very auceessful. 
The eoal was in a very inaccessible place, and transport 
diilioulties were great, while many other cireumstanoca 
were unpropitious. The Colorado sandstones contained 
vanadium. Sandstone would ajipt'ar simpler to treat 
than lead ore, but it was a very difficult ore of vanadium 
to work. A considerable quantity of the ore was being 
shipiied to England, he was told, and several |>i<iople had 
exjienmented on it. He lielieved a works was being built 
for extracting tliat ore alone. With regard to the quantity 
used now, as already stated, in Queen’s Ferry spring steel 
thow^ was about 0*2 i>er cent., while in Queen s berry case- 
liardeniug steel, there was rather over 0*1 [ler cent. Sup- 
[lOMing that the average grade contained 15 per cent., 
:i| lb. of metallic vanadium were used to the ton; if 
35 |)er cent, alloy was used, 10 lb. of alloy were required 
to the ton. A very much bettor quality of van^ium 
steel could be obtained, especially ‘^dynamically,” than 
nickel steel at the same price. He did not think that 
pyrites offered a very likely source. A sulphide of copper 
occurred abroad with whicn was assoiuated a considerable 
amount of vanadium, but it was a difficult material to 
treat. The chief tirm in this country using vanadium 
m large and regular quantity was Wiilans and Hobinsou, of 
Queen's Ferry. In reply to Mr. Max Muspratt, the metal, 
and not oxide of vanadium, was used in steel making. 
The oxygen bad been got rid of or been dealt with long 
before the alloy reached the steel. He did not attach 
the same im(>ortanoe to the presence of arsenic as did Mr. 
(;lray. 8up(M>sing a vanadium alloy contained SO per 
cent, of vanadium and as much as 3 por cent, of arsenic, the 
introduction of 0T6 per uent. of vanadium means intro¬ 
ducing 0*015-—0*020 oent. of arsenic. Ordinary steels 
oont^ed, perhaps, 0*08 per cent, of arsenic, making^a total 


of 0*05, which was not harmful. He quite i^j^eed with 
Mr. Gray as to phosphorus determination. The 
method ho had found best was to almost reduce the 
solution of the steel precipitate with ammonium acetate, 
filter, r^iasoive, reprecipitate with ammonia, add hvdrogen 
peroxide, filter and then precipitate with molybdate. 
Mr. Kershaw spoke of the motor car industry. It would 
be safe to say that of the vanadium steel turned out |i|. 
Queen's Ferry about 80 per oent. was absorbed by tl^ 
motor car industry. 


New England Section. 

MaHing hldcUBo^on, on Friday, FthTmry2,nd, 1900. 

MH. HENRY HOWARO IN THE CHAIR. 

COMPOSITION AND PROPERTIES (?F COTTON 
SObTENERH. 

BY P. E. BURNHAM. 

1'he procesH of dvetng tends to harsUiw fibres, and 
therefore methods and materials m*e sought wliioh will 
retluco this tendency to a minimum. The harshening 
effect is especially noticeable in the dyeing of cotton 
warp.% and efforta to oveicomo the troulile have resulted 
in a demand for a class of substances known as cotton 
softeners. Cotton softeners may be defined as sulratanoes 
designod to reduce or prevent the barsliening effect of the 
ilyiuiig process on cotton yarns. To a limited extent 
softeners may be used in dyeing raw stock and uarded 
cotton; for piece goorls their use is unnecessary, as the 
desired result is obtained iii the finishing processes, and 
by the use of various finisliing eompounos. The com- 
merciHl importance of cotton softeners is considerable, 
yet an examination of the literature of textile processes 
discloses sliglit information, and has led the writer to 
believe that the results of his investigation of the composi¬ 
tion and properties of cotton softeners may be of intorest. 
A preliminary examination shows that, in general, 
commercial cotton softeners are composed of water, soap, 
and oil, or, as it may bo considered, an emulsion of oil in a 
concentrated solution of soa[>. Other substances mav lie 
present, but, with the exception of glycorio, are no 
value, and .shoiild be regarded as adulterants ; examples 
of such substances are sodium silicate, rosin, starch, and 
clay. Both soda and potash soaps are used according to 
the properties desired in the softeners. For a cheap 
softener the lower cost of the soda soap recommends it, 
and, when used with an oil of low melting point, fairly 
good results are obtained, eB}X)ciaUy if there is much 
glyoenq present to furnish the rather esseutifd property 
or hygrosoopicity. The hardness of the soda soaps ajso 
gives a certain body t > the fibre. In general, however, 
soda soap softeners are not so efficient as the {Kitash soap 
softeners, because the soda .soaji has a tendoooy to dry 
out, and thus harsheu the feel of the fibres rather than 
to produce the contrary and desired effect. A certain 
advantage which soda soaps possess, however, should 
not be overlooked, viz., that because of their soHffity they 
form a protective covering over Ibe oil in the fibre, and 
thus prevent its turning rancid. Jk^oause potash soaps are 
soft and deliquescent they are generally to be preferred as 
softeners, their superior efficiency ofi-setting tho lower 
(‘ost of the soda, but by reason of the tendency of many oils 
f/O go rancid and ilevelop diaagroeablo odours, the range 
of oils wliieh it is |>ossible to pse with a ]K>t4tsh soap is more 
limited than is the cane with soda soaps. The choice of 
the alkali in the soaiis used, however, is dependent, to a 
large degree, on the oil used, whether present as com* 
bined fatty acid, or as free oil. Mineral and fish oils 
are necessarily excluded; tho former becaui^ they 
are unsaponifiable, the latter from the bad odours 
developed on drying them, and because of their gum- 
minesB. The ^Id of animal and vegetable oils is a 
wide one, with cost an item of much importance. Olive, 
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oottoDMK'd, iDaize. Himflower, palm, and <’<>('oai)ut I 

oIIh ant all /i-iaHiblc v<*}^eial)K' oiln. 'J'allow, both Itref I 
and muUon. iani, lallow oil, red oil and larcl oil, luo ail | 
Kuitable animal produot«. The bel<Mition of a nuilable 
oil is dependenl on Iho cont, the melting point, lint freedom 
from tendency to turn laneid, and tint abMeiieo of nu- 
aupuniiiablit nmtfor and hydroxy aeidw. All desirable 
uroiautieH cannot be exjK'cb'd in one ud, and th(' jnirjjoHo 
for which ilu' BufteueiH are n.sed will ilelernime tin-, choice. 

While in general the use of a softener is stinjily to pio- 
duoe a good touch, yet dillen^nt binds of yarn will ie(|uire ’ 
slightly different treatment, and the Bottencr be modified i 
accordingly. Jx)W tjualily yams requmi tlie item ol cost 
to Im esjiceinlly considi'ied, ami .vo tlie H(nla softener j 
will Ix' enij)loji'd m siicii i-uses J<\tf loosely twisted 
yarns and short staple }arns, the ho<ly-giving jn-opeity ^ 
of tin' soda soap softem-r lecommcnds it. All line yum. I 
tightly twislt'ii j’unih. and tlufse from unuKunlly Imish | 
<lyeing jiroccMses will reijuire the potasJi soltemr. 'I’lm > 
proportions ot the dilteient constitiienl.s ol a boftenei, < c., [ 
the woter, soap, and oil, may be dehned as follows.* , 
Huflii'ieiit water to di.ssolvi! Uui soap, ami as much oil as j 
this coueonlratcd soup solution will tlioiougidy euiuJsify. | 
The fact that the above conditions are freipii'iitly not I 
ob8<u‘ved---conimeicial cotton softencr.s Ix'ing often i 
sinijily luixtiU'eH of soap and water selling at )inceM i 
greatly uIk^vo then true market value -hub le-d many to ! 
(roubider that all eotloii .sotleiicis ai’d “lake” pioducts. 
No general jule governing the jimjKirliou of watei, soap, i 
and Oil IS followed, biuieeaii iiivesligulion ol tlie aji]iJication ; 
and ellect of solteni'is ol vuiying projiorlion ou warjis ' 
became mteesBury. 

Softeners weie mmle up in the laborufory in accordance 
with the rule stuted above, tluit tlie wafer should be > 
Hufliek'Ut U> dissolve the houi), and no more oil should be ! 
prewent than coulil be held thoioiighly emulsified, and 
the results from using Buch .sofU’iicrs, compaied with ! 
those obtaintMl by tlie use of eominercial soiteners. It I 
was soon evident that there was too much oil m the 
majority ot the i^onimorcial softeners, as it sejmiatcd in i 
the softening hath, ami freijucnlly cauHod oil stains and ' 
streakod warps. As indicated hy their eoni|H*.sitioii. tin-re ' 
oj-o two metliodH ol pi'eparing cotton softeiieis ; liist, liy I 
adding h warm solution of euustic. alkali to an excess of | 
oil almve that required to mako a neutral soap, and | 
then thorougliiy boiling and agitating; second, by 
making a sua]», disBolving it in hot water, and adding 
the proper amount of oil, and then boding and slirijiig : 
the mixture. With the first method it la evident that j 
the combined fatty acid and fri'e oil must be the same, j 
i\y the second method it is jiossible to huvi' one variety of ' 
soap, r.g., a palm oil soap, and h dilTereut oil, t.j/., olive oil; ; 
Buen comhinatlonB oic lri‘i|ueu11y desirable both from an ; 
economical and from a practical jKunl of view. A furtluT 
ndvantag(t of tlie bccoiui method is that the tree oil m the i 
softener is not hoiled lor the long period required hy I 
the lirst method. When u soda souji is used L'caiisi; of j 
lib hardness, the free oil must be of low moltmg point, and 
um^uestionably a good grade of olive oil is the moat 
desirable for buoIi })UV]n)He. With a ])otaBh soup, heciuise 
it is soft, a harder fat or lallow may he used for the fit-e oil. 
'J'hc u«o of tlu^se fats is also piefcrable us tlu'y have less ; 
londenoy to turn niucid. Tiie proportions determined by ; 
expiiriment, os best hinted lor (cotton softeners, were tho«e i 
in whioii the soap, caleulufed on a dry basi-s, jh three jwrtH : 
to one poi t of free oil, oi. including the wabu. seven parts of ; 
wnU*r, three parts ot soup, uml one part ot oil. An analysis j 
of a ewxla softener made appritxiiuately on this foiimda 1 
jrjvoB :— W’aU'r, tl4'2 jier cent. ; dry soap, liteH jx-r <-cn(. ; ■ 
oil, IHI per cent. A potasli sofltuicr, whit-li gave i 
excellent resuUs, gave on analysis .•—Water, (18*4 js-r cent. ; I 
soap, liU*/ fK?!- cent. : oil, T-'i f>er cent. ; 

As staled above, witli a soda Boftencr olivi^ oil is j»re- 
ferable for the fieo oil, but as a source for tin' combined 
fatty acids in the soap there is n wide rangi* for choice; 
at prfwient maize (corn) oil is a very cheap and valuable 
soap oil, and may oven lie used as a frw oil with fairly 
good l■csl 1 ltil. Bleached jialm oil, however, is the usual 
Fatty base of the soap in soda BoftonorH, the body it gives 
Iwing^f bo reason for its selection, as thereby more water 
ran mi included in the softoncr. From a user’s stand- 


l>oint it is not superior to maize oil or tallow, and is some* 
what more expetiHivi*. Cottonsetnl oil is on the whole 
lesN desirablr in its soap making proptirtien than moizo oil, 
and at the lu'esent time is higher in price. For a potash 
sofUiiier the maixe oil is suitable, and is as cheap as the 
fatty base for the soap, if a fairly hard tallow is used 
for the free oi). Bed oii ih also very suitable as a soap base 
with eitlier [xitash or sotla, hut because of its oiloiir should 
not he used for the free oil. J..ard oil, while suitable for 
Hoap ImfM'. IS higher in price, and offerB no advantages 
ov<*r jed oil. Jleef and, in a Ichh degree, mutton tallow 
are giKnl and cheap Hoaji baiw's, and beef tallow is the 
nuitcijal par excd/riice for the free oil of a ^lotash sofUiner. 
One cotton wift^Tier. which iw somewhat largely used, is 
i-julpho-rjeinoloicttcidurTnrkey redoil. ThiBis.uiKloubtedly, 
a good softener, and has, in u marked degree, the general 
projK-rty of nil good i-otton HoflcnerM of brightening 
colours. It iH, however, more cxjH'nsivo than the cotton 
Bofteners (l(>Hcribcd, and has no compensating advantaged. 

It may Ihi Hummaristsl in coneluMion that u good cotton 
.softcmir 18 composed of approximately seven parts of 
wiiU'i, thr<‘«‘ parts of soap, and one part of oil, and that, 
when* a soda soap is uHcd, the fiee oil should he olivi' or 
imiize oil. and, wlien n jKitash soup is used, it Hhontd he 
liillow or lard. 


Ill/ll a! Htmtnn, U.d.A., on Fnihii/, March 2n<J, 
IfHNi. 


MK. K. JC. ATTKAUX IN TIIK CtlAin. 

COLLAJtOKATfVK WORK (»N TANNIN 
ANALYSIS. 

IIV FHITZ n. SMALT.. 

The taimcr’R original lupllimls of analysis were primitive, 
anil largely eoiisistA’d ot chewing the bark or tasting tlie 
liquor. It is littie wonder, therefore, that it wiis regarded 
a remnrkalile feat to turn out leather of uniform quality. 
Many inethodB liiivo, to be sure, been proposed for 
estiinating tannin, belonging mainly to one of two 
groups- either {«.) preoipdation witli rnetallie salts, or 
(A.) with some form ot gelatin. 

thider («,) have been siiggest^'d aniinoriiHcal copper 
acetate, aminoniaenl '/.inc acetaU*, lead acetate, atannoiiH 
chloride,ferric acetate andothersalts. Ihuler (b.) various 
metliods de|)ending ihkiii the use of gelatin or raw hide. 
Also Wagner has suggested the use of emchoiiine sulpliate, 
using Magenta aa an indicator, and othcre have siiji^Bted 
various oxidation rneihoils; hut none of these metliods 
were founded on accurate chemical knowledge. They 
were eBaentially em]>irioal, and in general gave rcflults of 
a fearful and wondertul eonconlanee. 

The firt method that caiue into anything like gotierai 
use was ihat of Ixiwenthal, originally published l»y lunu in 
1877, in the “ Zoitaohrift fiir AMalytifw4»e (Jhoiiiic.” This was 
carefully stiuhed by) a eominission of Orman chemists, 
who, in 1885, reported a formula for its use, which latter 
was advantagoouHly modified by Hunt and Vroeter. In 
general the method oonsistm in titrating the tannin solulioii 
in the presonc'O of Indigo Carmine witli a solution of 
potasBium ^icrmanganato, wlierehy the tannin ia oxidised, 
the Indigo serving the double jMir|KJse ot regulating the 
oxiiiation by confining it to biKlies more reaAlily oxidiHable 
tliaii itself, ttiid of acting as indicator. 'J'he method has 
some vaJuo, but- also serious didocfs and is no longer in 
common use. 1’he foundation of the methods in practical 
use to-duy was t he rnethixl proposed hy Himand and Weiss 
in 1885. Its essential features wore aa follows:—The 
tannin solution whb maile up to contain from 1 to 1 *2 grins, 
of solid matter pm- 1(H) c.c. of solution, the exact amount 
being determinarl, 'lo 260 c.c. of the solution so pre¬ 
pared was added I grm, of powdered dry raw hid© and 
the niijcture allowed to stand several hours with oci^asioiial 
shakings. It was then filtored through linen. To the 
filtrate was added another grm. of the powdered hide 
and the process repeated. Then another grm. portion 
wu added, and flnaay a 2*gnn. portion, which was allowed 
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to ftand «ora© 12 hotirn or tnoro. 100 o.c. of tho Imal | 
dear SItrate were evaporated and dried» and the difference < 
in weight between this and the origmal reckoned a« tannin. 
In 18e7, IVof. Procter suggestecT packing the powdered 
hide in a tube, and allowing the tannin solution to perco¬ 
late through it, whereby the tannin is removed and a 
clear percolate free from tannin results. This suggestion 
of Prof. Procter Is the basis of the standard method used 
in the Kastem Hemisphere. In 1894, Mr. Yocum sug¬ 
gested putting the hide powder into the liquor and shaking ' 
vigorously in a mechanical shaker. This suggestion is ' 
the basis of the method nsod in Amorioii. Toe motliod j 
in either form appears simple, hut it is evidently n purely 
empirical method, dealing with subsianci« whose pro- 
|)crties are little understood, and in reality it abounds in 
aiiTiculties. 

Several schools for the study of matUtrs pertaining to 
the Waning industry have been founded, notably at 
Vienna, Freiburg. W^eds, and London, aii<l in tliese has 
been done most of the original work on methodH. In 
America there has beon no such soliool, and, until the 
recent estahlishinent of the Leather and I’apcr lAhora- 
tory at Washington, no institution devoted any time to 
this kind of problem. It has consequently hecu necessary 
for the men lu-livrly engaged in helping to imiko icatlier 
to work oul. their own method. Keahsing tiio necessity 
of a umform method, whorohy eoueordnnt analytical 
results could ho olit-anicd, sevoral ol' tlu'Si; heather cliomisls 
in 1894 banded togotlier ami were luiinittod to the “ Ahho- 
ciation of Ofijcial .\gncultnral (’hmuiHts." as llu’ Hcdion on 
tannin, under winch organiHation they liav«« done inncl) 
towards perfecting a melhoil of analysis. 

In 1897 a meeting of leather «liciniH(H was held in 
London and an “ liiloriiational AKws'ialion of Leather 
'IVades Lliotnist«” formed. Its ohjeef. as announced in 
its constitution, is to “ cHiahliaU ataiidard international 
methods for the valuation of all materials used in tlio 
leather industries, especially as reganls the drawing of ^ 
samples from bulk, the processes of analysis employed, { 
and lb© form in whicli their results are to ho stall'd. It 
further aims at promoting scientitic and technical know- ! 
ledge ill the industry, and es}>ocially at the improvement | 
of Boieutifie methods of control of the juocesscN of manu¬ 
facture.” It is a strong organisation with some 259 ; 
members, ahout< evenly divided between active and 
associate, and lailoiigiiig nine ('ountries. H lias a | 
meeting once in two years, at whndi tlie work during the i 
preceding interval is thoroughly discussed, and any | 
desirable changes in the inciluKi in vogue odopUid and 
made oHlcia). Its methods of analysis are standard for ' 
the continental couiitricH. It publisher ui'ckly an eight- { 
page sheet eallod the ^'Collegium,” which is the othend I 
organ of the association, and whndi contains lioth original ; 
articles and renrinfs of articles on subjects relating to , 
the tanning inuuKtry. In 190^1, several leather chemists, | 
who had been associated in the tannin section of tiie ’ 
Association of Oniciol Agricultural Chemists, formed | 
a separate organisation, known as the ‘'American Ja^athcr i 
Chemists ’ABSooiation.” Tlus now has a mmnborship of I 
50, of whicl) 30 are active. 

For purposes of loatiier manufacture the tanner wishes ; 
to know what porcontago of tannin ins raw mat^trial con- | 
tains and what is the compoHition of the liquor he obtains , 
on leaching this raw material. There is, therefore, for I 
the chemist—firsL the problem of extracting the tannin : 
from the raw material on a laboratory scale. Aliroiwl tlie 
wrcolation methiKl is in favour, i^irker and Paym-. 
Knglaiid, have made a rutlier thorough study of cxtraidion 
by ibis method, and have loiicluded that for eiW'hiiiaU'rial 
there is an optimum temperature at which the yield of 
tannin is greatest, and they have worked out for numerous 
materials this optimum temperature. Some doubt has 
been oast on this conelusion l»y work done lost year by 
members of the ” American leather Ohemists' Associa¬ 
tion,” but the question is still open. In America the 
method in common use has lieon to extract the ground 
inatorinl in a copper Hoxhlet apparatus. iSome collabora¬ 
tive work on extraction by the ” American Leather 
Chemists’ Association,” in 1904, showed rather wide varia- 
lions in resulte, and an investigation of the roasoua has 
since been undertaken. At the start it woe found necos- 


Rary to specify a certain maximum fineness to which all 
of the material to be extracted must be ground, if it wee 
to be oomj^etely extracted in a reasonable time. Next, 
the Soxhlot apporatus, as ordinarily used, was found to 
give low wsults in tannin, probably because of pro¬ 
longed boiling of tlm liquor whereby a conversion of the 
tannin into some oonqmund not tannin, possibly gallic 
a«Lud, takes place; for mstance, some rcuont experiments 
iiifule in duplicate in the writer's laboratory where a 
sample of tannin material was extracted m a Koxhlet 
apparatus, the extractive in the one case bemg removed 
from the action of the hoai, and in the other allowed 
to boil in the usual way, showed the following leHulU:— 


MyrobiUana, 


.'Hotublo solids . 




Botlsd. 1 

07-80 ! 

Not BoUed. 

00*64 

Non-toiiniiu .. 



_ 

28*90 I 

17-06 

Tsnnlii . 




88*K1 ! 

' 1 

«S*Q0 


Vitlonia. 


I Boiled. Kot Boiled. 

I . _ . • , J _ 

! Soluble sullds . 54*0:i I 64-S* 

T^on-taniilus. m*86 i 10*4fl 

Tannin . 34-n j 

In each case the total yield of extractive waa similar, but 
the jirolouged iKiiliug brought about a very serioua loss 
of iauniu. Several pieces ot apparatus have* been brought 
out (luring the post year to overooiiie this diflSoufty, 
nolahiy by Messrs. Teas and Rooil, and Mr. Veitch has 
done some valuable work along the same lino. The whole 
({uestivn in m the tiamU of a committee for elucidation 
(luring the present yeai* and Homo very interesting results 
may be exjieoted. 

Next. OH regards the analysis of the tannin solution— 
in outline the moUiod used is as follows:—the tannin 
solution is made up of such concentration as to contain 
from (Kl5to9'45gnn. of tanuiii tol99(!.o.; lOOo.o. of this 
solution are eva|n>rated and dried to give the amount of 
solid matU*r presRiit.. Some of the solution is filtered 
and 100 o.c. ot cU^r liltrate evaporated and dried to give 
the amount of soluble solids present. Another portion 
of the solution is treated with hide jiowder to remove 
the tannin. 1'he hide' |3owder w then filtered out and 
100 c.u. of the clear filtrate evaporated and dried to get 
the amount of soluble matter present wliich is not tannin. 
The dilfcrouce between tlie weights of tlie first two resi¬ 
dues gives the amount of insoluble matter present, and 
the iliffei'+moe between the last two the amount of 
tauiiin present. In carrying out this scheme of 
analysis the first didioulty arose in trying to filter out 
the insoluble matter, 'i'hu solution is of a colloidal 
nature and filter jiajier fails in many cases to yield an 
optically clear filtrate oven after many hours of repeated 
returns through the paper. The insoluble matter in, 
mowKiver, only relatively insolubUj, os it is distinctly 
suHc<q>tibie to the influem^o of tcuqieralure; for instance, 
a solution of tannin from homlotk bark filbeitnl at 15*' C. 
showed 4'23 |)cr cent. itiHoluhlc, at 2(.^ C. 3*53 per pent., 
at 20^ 2*70 |>ef cent., at IWV C. 2*21 |mt cent. Further, 

most of the usual filtering materials will oomhiiie with 
tannin to a c^irtain e.vtent and so remove tannin ob well 
as iiiMulubies from solution. This lots may frequently 
amount to several units per otmi. Th(^Hu various points have 
lieeu brought out in tlie collaborative work of the years 
pasL and now by a careful prescription of conditions a 
method lias been .arrived at. which at least enables us to 
secure results that are ri^uionably concordant. The 
worat trouble, however, in the scheme of tannin analysts 
has been to remove the tannin and measure its amount. 
The method in vogue in America, as has lioen previously 
stated, is to shake vigorously some o&refuUy prsaped 
powdend hide with some of the tannin solution. Now» 
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no matter how carefully the hide iK)wder Ia in'epared, 
some of it is found to be readily soluble in wat«r» or in the 
dilute solution of tannin employed for axalysis. Further, 
for some inexphcablu reason, it has lx>on found impossible 
to jffcpare duplicate batches of hide ixjwder having the 
same absorptive power, no matter how carefully the 
conditions of manufacture are duplicated. It was not 
until a pa^ior by Mr. ('raighill, acting on the suggestion 
of Mr. Weiss, published in the “ jjeatlier Trades Iteview,” 
brought out the advantage of treating the hide powder 
before use with a solution of clirome alum, that any ap¬ 
proach to uniformity of analysis was arrivwl at. (hiriously 
enough a prevuuis tanning of the hide powder with the 
chrome salt not merely largely (“onverts the soluble liiile 
into insoluble comj)OurulH without diminishing the j>ower 
of the hide powder to absorb vegetabhs tamuiiH, but it 
equalisC'H the absor[)tive isjwer of two jwwders, wlueh 
ladore treatnumt with the chrome salt were very unlike. 
Thus two samples of hide powder tested in the writers’ 
laboratory gave results for nou-tanniii mateiial in an 
identical solution, varying by over II jxr cent. After 
these two samides of hide |>o\vder had been subjected to 
the jirclmimaiy chroming they gave results agreeing t<» 
within less than one-hall {k'i- cent. This discoviTy lias 
brought order out of chaos to a I'cuuarkahle extent, and 
the agrecunciit of tlic noudanniu values in the collabora¬ 
tive work doue during the post, few years has been very 
satisfactory. * 

ITm prcHint method invtdvcs treatment of the hide 
powder with u «lilute solution of chrome alum, tlum wash¬ 
ing the hide powder free from uncombined salts, squeezing 
out the exces.s of water and adding the moist chromed 
hide |M)wder to the tanning solution, whieh, of course, 
nccessitab'H a corri'ction lor the water added with the 
hide ]>owder. As theac! o)s'rationR have to he }H*rfou)icd 
eoi^h time an analysis is mad(\ it is evident that if a hide 
jKiwder could be pre|wire<i whieh would have the advan¬ 
tages of the ehrornod hide powder and yet be ready for 
use at once, it wtnild Isi distinctly desirable. This js one 
of the matters under consideration at present, as wtill as 
certain questions alTceting the details of the present 
])iCR!efis. Even the evaporation and drying of the residues 
in the analysis has bwui a source of much discordance. 
It lias been fouiul <*xtremely difiieult to remove all traces 
of moisture without bringing about a deoomjxiHition of 
some of tlie substances present in the resiflues. A vacuum 
oven might probably have done this satisfoctorily, Imt 
the apparent impracticability of bringing about its uni¬ 
versal use was ogainst it. The diHicultv seems to liave 
been solved by tlie uh<' of the combincff eva|>orator and 
dryer worked out by Mr. Al.sop. This consiste of a oop|M‘r 
steam bath with solid top on whjtdi tlie dishes rest, and 
a sb‘aiu ja4-keted cover. ]irovided with o[siiuugs for venti¬ 
lation, wiiich tits down closely on to the copper top. A 
uniform bunis-rature of about IW’’ (A ih attained, and the 
tests of the ajiparalus made by Mr. Jteed sJiow that tlie 
drying is iinitorni over the wiiole top of the bath, and 
that after complete ilrying is attained, which hapjiens 
in sonic 12 hours, no further effect of decoiiqKisition or 
otherwise is produced by further drying, Imt a con.stant 
weight IS attained. The collaborative test-s so far inado 
seem to corroborate these results of Mr. Kiwd. 

As a resutt, then, of the (iollahorativc work which has 
been done, and of whiidi I have betm able to give only a 
partial mid brief ski'ti’h, w'c have a very fairly satisfactory 
method for valuing the raw' tanning materiaK It is now 
])OMSihle to buy and sell such on the basis of their tannin 
content with the assurance that on the same sample the 
ivsults of two chemists will show a very close agr(*omeijt. 
It is also ]K>SHiblo now to regulate the actual manufacturing 
jimeessea with a degree of certainty unknown in the past. 

But the work of the American leather Chemists’ Associ¬ 
ation has not been confined wholly to tliis one subject. It 
has greatly broatflened out, and it is ho[S*d and ex|XHited 
that its wwk will continue to exjiand. This year, for 
instance, in addition to the work on extraction and on the 
analysis of frtish s<ilutions of tannin, work is in progress 
on a nietluxi of analyeis of the old used liouors of a tannery, 
the analysis of these being complioated by the presence 
of acids and of excoasive amounts of noo-tannin material; 
also on the estimation of the amount of acid in these 


liquors and the kind, both matters of great importance 
I to the tanner. Similarly a Committee is studying the 
beat way of estimating the colour value of tanning 
niaterials and it is hoped to devise some method of recog¬ 
nising the different kinds; that is, for instance, determining 
how much chestnut wood and how much oak bark Uquor 
U contained in a mixture of the two. .brother Committee 
I i» formulating a method for the analysis of oommeroial 
j acids in use by tanners. Still another Committee is 
I exaniining tlie new methods propostid for the analysis of 
j tannin; ami, finally, the study of methods of analysis 
1 of tlic materials entering into the manufacture of chrome 
! leather is being entered upon. As fast as those Com- 
I luittees arrive at results their recommendations are sub- 
! mitted to trial on identical samples by the active member¬ 
ship of tile Association, and any others interested. In 
thw wav the valuable results of the jiast have been 
achieved. The process is somewhat slow, but it seems 
well calculat<*d to save out the good and reject what is 
bad. It is to this spirit of collaboration among the leather 
trado.H’ cliemists that we may ascribe the pivscnt vastly 
improved condition of questions of analysis of tannery 
materials. 


New York Section. 

bAd nt ibc Ohemisls* Club, on b^Hdayf Januafu 
19/A, lOOfi. 

j mi, RUSSELL W. MOORE IN THE THAIR. 

KAKTIl ALKAU AND ALLIED PEROXIDES: 
j PROPERTIES AND APPUCAnoNB. 

j HY OR. R. VON KOHKOUEH AND HERBERT PHlUl'p. 

Recently a group of oxidising oomnounds which, on 
; account of llieir chemical and physiological properties, 

! are of indimtrinl interest, have been eomniereially pro- 
I eurahle. The products wo refer to, and which we have 
i Btiidiod, are the peroxides of calcium, strontium, mag- 
nesiuni and zinc. U'e have not included barium peroxide, 

! as this eom)iound is already well known, and, besides, 
it would not Ht 111 this class on aecoiint of its toxin nature! 

The ideal oxidiser Irould no doubt bo ozone, because as 

soon as it has accomplished its fiinetions its carrier_ 

oxygen—eseais-s as a gas. and, therefore, leaves no 
residue. But ozone cannot be conveniently compressed, 
and, therefore, can only be used at the point and place of 
production. 

■ The peroxides we have in mind come nearest to the 
i above proiairty of ozone, inasmuch as in lilxirating their 
I availaWe oxvgeii they leave either a cohnirless solid 
I residue, which can rcothly be sejiarated from the oxidised 
, medium, or a soluhlo salt, both of a harmless nature. 

; Then- are many eompoimds known for their oxidising 
properties, which have proved to be applicaUe in certain 
lines, yet, due lo some of their eharaeteristie and uii- 
I pleasant )iro|s‘rties, have failed to snore in other lines. 

; it is the destiny of these earth alkaline peroxides, with 
their noii-toxir, non-irritant, and non-corrosive actions, 
to enter upon tliese lines. 

The constitution of these earth alkaline peroxides 
j can be moat easily explained by nceepting a tetravalent 
oxygen (Kingzett, this J., 1890. 3, and flioni. News, 46, 
141). If R represent a bivalent metallic element, the 
lieroxide is represented thusR==0 = 0. the tetra. 
valent oxygen being the active oxygen, which we oan 
imagine has wi-dgwl itself between the metal and bivalent 
oxyran of the ordinary oxide. 

The hydrates of the jsToxidoc would have the formula 
I R(OH),. and, as we will show later, we imagine these 
I perhydrates in solution os R(OH)8,11,0,, and think we 

I ean demonstrate this in the following wav :_ 

H H 

In. yOH I 

R-0-0--OII -,r/ , 0-0 

I J I ^OH I 

j Oil H i 

solid- ia solutioo- 
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This tetravalent oxy^n, which we imagine as lightly 
wedged in between the K and bivalent 0 , is ready to step 
out with ease, as the opportunity offers itself, thus explain¬ 
ing the oharacteristic oxidising properties of those peroxides. 

Calcium 'peroxide .—A calcium peroxide is described in 
text-books with the formula Ca 028 H 2 O. This is the 
roduot as it is obtained, for instance, by the action of 
ydrogen peroxide on lime water. It appears in fine 
noedle-like crystals, and is very voluminous. In that 
form, however, it has not found any industrial application. 
The product as it is procurable for industrial purposes 
is free from molecular water, and is a compound ol calcium 
peroxide and calcium hydroxide in the form of a fine 
yellowish white powder, ft is considerably higher in 
ita contents of available oxygen than the crystalline 
product. Besides thew' two bodies, a third intermediary 
one is known, containing two molecules of water. This 
forms a compact, comparatively stable body, which has a 
different appearance from either of the two, as the crystals 
arc extremely small. The dehydrated product can Ix' 
brought back to the hydrat<‘d form with evolution of heat. 
It forma both hydrates, the OaGg, ‘ 2 H 2 O, and finally, the 
<’!a 02 ,BH 20 . De Forcrand {Coinpt. rend., 180, 308; 
this J., IIKH), r>83) has found that on an av<‘rag< 5 , about 
3 calorics are evolved by the addition of each molecule 
of water. 

The dehydrated product is ordinarily a 60 per cent, 
peroxide with 13‘5 •(►er cent, available oxygen, but an 
80 per cent, peroxide with 17*8 per cent, available oxygi'ii 
has also been obtained. 

The density of calcium jfcroxiile jireparations witli an 
equal percentage of oxvgen can vary apparently owing 
to the mode of manufacture. Tlie density also varies 
according to the amount of (calcium i»eroiide, the more 
IMToxide being present, the denser the body. A product 
of 60 per cent, peroxide shows, on an average, the sp. gr. 
of 0*603, while a product of 80 jxt cent, we have found 
to have a sp. gr. of 0*74. 

A line must be drawn between the solubility anu 
dissociability of the product in water. Regarding the 
first, but 1 part dissolved in 7*026 parts of water at 20° C. 
Regarding the latter, however, it was found that from 
n calcium peroxide with 13*6 jxir cent, available oxygen, 
stirnxl in 160 c.c. waUir during live minutes at 10 ^' (^, 
i !*6 jxir cent, at 20"’ C., 2*97 per cent, and at 40"’ 0., 8 }>cr 
<!eiit. of the total available oxygen w'os found by titration 
in the solution. 

From this, the amount of dissociated oxygen is out of 
proi>ortion with the solubility of the product, which can 
tx! explained by a molecular change taking place, bringing 
the available ox^’gen into an active state. Furthermore, 
as this oxygen in solution apjiears very stable, even at 
boiling, it must be assumed that it is there not in the form 
of free hydrogen jx^roxidc, but as an addition to (ialcium 
hydroxide. Kvideiitly, when the jx^roxidc is adihxl to the 
water it forms a compound with 2 niols. of water, which 
undergoes a molecular change when it goes into solution; 
thus, Ca 02 , 2 H 205 iCa(()H)o,H 202 . tW latter product 
finally sphtx up by heat, but at lower temperatures is 
formed again, thus, Ca(OH) 2 ,H 2 ^^ 2^^“^(^^”)2 + Jt 2 ^^ 2 » 
exemplifying a reversible reaction, the former ocpiation 
also lieing of a reversible nature. 

Wo liave found that complete docomi»osition of 
e.aleiuin peroxide in aqueous solution is only obtained 
after boiling the same for at least six hours. It seems to 
lx» the most stable of the alkaline earth peroxides. In a 
dry atmosphere it is so stable that by heating up t<» a 
tenqicratiire of 200 ° (\ it does not deeomposi'. 

Calcium peroxide seems to be non-explosive. Mixed 
with animal charcoal in equal parts, and detonated, it 
did not explode, and also on adding a few drops of cun- 
eentraled sulphuric acid no combustion or explosion 
oceurred, os is the case with chlorates and permanganates. 
It is readily soluble in inorganic and organic acids, forming 
a calcium salt and hydrogen peroxide. It is stable with 
organic acids; during the reaction of equivalents in the 
state of formation, the activity of the available oxygen 
is very efficient. The amount of the available oxygen in 
commercial calcium poroxide compared to the amount 
of available oxygen in the commercial 10 vol hydrogen 
peroxide preparation stands in the ratio of 10 : 1 . 


At the Bethlehem meeting of the American Eleotro- 
ohemioai Society last Septemm^r (Eighth General Meeting, 
BOO Eleotroch. and Met. Ind., 1W6, 3» 377), an intttest- 
iiig discussion on the comparative values of calcium 
peroxide and calcium permanganate was stilted. In 
a neutral or alkaline solution of calcium permanganate 
with the formula Ca(Mn 04 ) 2 . 6 H 20 , 1 mol. furnishes three 
atoms of available oxygen, or 13'2porcont. Inasuljffiurio 
acid solution. 1 luol. of calcium permanganate furnishes 
five atoms of available oxygen, or 21*7 per cent. One 
mol. of calcium peroxide furnishes one atom of available 
oxygen, which, we have seen, amounts to from 13*5 to 
17*6 per cent. 

.So, concemmg the amount of available oxygon, oaloium 
peroxide stands between the two. fk)ncoming the 
(diaractt^r of the reaction, however, calcium peroxide 
may l>e considered preferable, as a sulphuric acid solution 
of tills {leroxide yields nothing but nascent oxygen, or 
hydrogen jieroxide, and os the only by-product, calcium 
sulphate, of wdiioh but traces go into solution, and the 
white sediment will only in rare cases be objectionable: 
whereas, the mangaixnis salts formed by the permanganate 
reaction are usually considered objeotion^lble. 

Calcium i^ernianganato is of a very deliquescent nature. 
Although it has been tried, louse the product industrially 
the fact that it decomposes so very easily in the presence 
of orgaiiii^ substances, and that it is hygroscopic, place 
a barrier to its Aidiistiial success, though it could be 
manufactured very cheaply as a by-product of Weldon 
mud. It has only Inien used for purifying water, first 
suggested by Bordes (Wooli. f. Bran., 1896, 1003). 

Stroniimn neroxide —This product is also a micro- 
crystalline boay—Sr 02 , 8 H 20 . As with calcium peroxide, 
the commercial product is dehydrated, containing 86 
per cent. Sr 02 , too balance being strontium hydroxide, 
it is a voluminous white powder, of sp. 0*546. 
Its solubility, calculated on the amount of strontium, is 
one part in 12.600 of water, at 20 ° C. Its capabilitv of 
dissociating its oxygon is, however, decidedly higher than 
that of calcium poroxide. Wo have found that in an 
interval of five minutes, in 160 c.c. of distilled water, at 
10° C.. 12*4 per cent.; at 20° C., 16*78 per cent.; and at 
40° 0., 26*3 iKir cent, of the total available oxygen could be 
titrated in the solution. The residue of this latter solution 
was dissolved and the titration showed only 62*2 |)er cent, 
of the total available oxygen; about 11*6 per cent, of the 
total available oxygen had ap(>arenlly escaped by the 
heating to 40°. 

Strontium (loroxide is, like calcium peroxide, very 
stable in a dry atmmiphere, even at a high temperature, 
and can 1 >e heated up to 150° 0 . without Toss in available 
oxygen. 

Magyiesium peroxide. —Magnesium poroxide is a white, 
amorphous powder, which, wb think, is in reality a per- 
hydroxido of magnesium. Magnesium peroxide as it is 
obtainable in the market, is a compound consisting of 
magnesium perhydroxuic, magnesium hydroxide and con¬ 
stitutional water. Wo do not think that it is a mixture, 
because we have noticed that preparations containing 
certain amounts of available oxygen arc more stable than 
other preparations containing more or less than these. 
Thus, a product containing 9*2 per cent, of available oxymn 
seems to be stable, whilst if a product contains less than 
this it gradually loses its available oxygen, till it reaches 
H cent, available oxygen, when it again remains stable; 
anil so we iiave found stable products containing 6*85 to 
0*9 cent., and also such oontaining 4*3 per cent, oxygen. 
The less available oxygen the product contains the more 
stable it is under atmospheric conditions. The ordinary 
product contains about 8 per cent, oxygen and has a sp. gr. 
of 0-616. 

Magnesium peroxide has the solubility of 1 part in 
14,660 parts of water at 20° C. Suspended in water it 
dissociates its available oxygon quicker than zinc peroxide, 
and slower than calcium or strontium peroxides, but it 
loses its available oxvgen quicker in moist atmosphere 
than the other peroxides, as it is apparently more subject 
to the influence of carbon dioxide. In a dry atmosphere 
it is, however, comparatively stablo, and was heated to 
160° C. without any loss. 
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It ziMots like tbeso other peroxides with aeidn and certain 
nriranie mfttierft. 

nine ficrfknde .—Wo have found Ihia peroxide of » rather^ 
ateady conKtitution, the poroenta^ of ^leroxide only 
varying aooorcHng to its content a of 6^ mointure. It 
•eenoa to form no (lerliydrato, and, apparoiitlv, coutaina 
alao 00 constitutional moiature. lo that it uitiorB from 
<M]ciuffl and atruntium pc^roxides. It reprtweiits, w© 
lieUeve, a mixture of ziiU’ peroxitto—averaging 00 per 
oenl.—sine hydnixide atui fno moisture. Thin 60 ^ter 
rjeiit. peroxide ih a deu»e, vellowiKh-whito )x»wder of 
ap gr. J.671. 'I’he iwraiuet of tlua form is very Htahle, 
luid docK not lo-^e it« available oxygen when lieafed up 
in dry uir to 17tt^ C. At a U*»up(*ratur« <»f JOO' t’-. tin* 
rooisture eva(iora(('« without afltv^iing the pro<luot itaelf, 
an that by this priK^tdiire the HiibMtaue« gaiiiN in lorceiitage 
of iieroxido. 

Zino peroxide au»|xmded in water is very iwrnianont ami 
wry slightly soluble (oim part in 16,6(8)). Jn acids of any 
kind it ik readily Hulubie. Organic inatUu', if luoisl. or if 
acid m reaetion, de(fom|HJseM it giwlually. It is indilierent 
to mineral hydrocaf bons. iiiaHinucli as they (xmtain no 
free acitl. Thi#. eharaclenstic is eMHenttai foi Uie prepara* 
tioo of ointments, a iorrii in which it is widely used. 

Zinc peroxide is a ptmluct of highly antiMeptio projaTties, 
and has the advantage over other antiMcplics of being 
odourless and mui irntant. As it is exclusively uiad in 
surgery and dermalology. wc itder tt) the literature in 
existence. 

ApjificnlionM.-- As to the application of these ^sToxidcs, 
one w'ould Imacrine (hat (fic |H*roxidc (rontaining the moat 
oxygen would lie tlio most econoniiral m iiiu.'. Hucli, how¬ 
ever, is not the ease. A great advantage of these oxidiaiiig 
Agents lies in the prufsirty, that their earner, tlie basic 
rMical, is also suiU'd to take part in the reaction. 

For industrial jiuriKJses, calcium pt'roxide will he the 
one most proferrad, not only on a<N‘ount of its large 
(piantity of available oxygeu, but on miconiit of tlie pro- 
}s»rty of ea’ciuin lo form so many insoUihle Halts ; wliilst 
for physiological and chemical r(<>a(;tionN. magneKiuin. 
strontium, and zinc jKiroxidoH are very desirahlc, on account 
of the sinifilu-ity with which their mild alkaline basis 
oarrias the available oxygon to the place wliere they ]iro- 
duoe autoxidation. 

As the hlt'iaching of oils should most conveniently 
deinonstrab* the oxidiamg |H>wer ot jM^ruxides. our exfieri- 
TiientH regarding the practical usi* ot thcne productH were 
lirst directed to (Ins fiidd. A stiniulntion lu try tiioiii w'as 
given by the suggestion of some oil experts that sodium 
jl^xiroxide would be a splondid bleaching agent for oils, if 
lU liability U> set lire to organn^ substances under certain 
conditioiiH did not call tor too rautiouH handling, and if its 
saponifying projs'rlicH were not no strong. Thc«e two 
objections, the first of wliich it may be said is imaginary, 
arc entirely obviated witii calcium jsToxidc. There is no 
dangi'r whatever in handling this jieroxide, and no 
Httjsmdlcation takes jilai-e. 

Our cxiieriiTients are merely of a suggestive nature, 
and it Is therefore reserved for the oil exjicrt to complete, 
or to entirely remodel our inctliod provided onr iireliin- 
inory trials offiT enough indueenienl. 

The lirst trial was made on cottonseed oil, u'ith a 
CaO^t SllgO, th<i ilulTy voluminous form of which 
nroniits'd lo be advantageous. Sulphuric acid, Ob” R, was 
rimt stirred inti) the oil for lialf an hour, and then, while 
I'onataot stirring, I ))cr i'cnt.uf the (s'roxidc w'oh added. 
In a few minutes the dark brown colotii duo to the action 
of sulphuric aciil had changed into u light grcciiiHlt brown, 
and after a one lo two boui'N' euntinuous run. the oil liud 
the desiix'd shade. After *4 hours the oil was filtered. 
The oil thus treated, however, had no kec})ing projx^rties, 
and darkened oonHiderably after a couple of months. 

We will not go into the details of the sc^rles of 
experiinente, which proved in many respects to lx* 
of valiio for the knowledge of the chemical 
prupertim of i«leium {leruxida, but oonfine ourselves 
to RtaUiig that the final outcome of tests was a 
omnpieto reversal of the above process. We found that 
in Aoding tlie peroxide first, and then liberatiim its available 
oxygen by means of sulphuric aoid, the luiMchiBg was 


instantaneous. A 60 per cent, oakium i^oxide was used, 
and the pruoeas as we now reoomm^od it U as fcdlows 

Add, while stirring tlie oil, about Od to 0*5 per oent in 
weight of peroxide. Following this, slowly add about 
0*2 of Stti^diurio acid, 66” B. Toe reaction is visiUe; the 
oil, which would turn black by the addition of sulphuho 
acid. beconieH iiglit at once; when all the acid is added 
tlie bleaching is also completed, so that the whole process 
only last alM)u(> ten minutes; even after an hour, the 
difierence in the shade will be very slight ; should the oil 
come out slightly cloudy after filtration, the addition of 
O'i {xir oenl. of sodium carbonate or unslackod lime will 
coin}»let<*ly clarify it. To our knowledge, such a 10 
minuteH' bleach is something new. and tlie prucess, 
therefore, is worthy of lu'ing (musidered, with all 
its advantages, ih^sides the economy in time, this 
method will firove to be a great saving of material, 
in that the waste of oil produced by the shiny residue 
is but small compared to that jiroducad by, for iostanoe, 
till'* fuller’s earth pnxiess. The condition of oil is satis* 
fai!tory; it has a pure fi-osh liavour, which it does not 
lose after standing a half year, exposed or bottled, and in 
darkness. We sUki found that oil with a rancid flavour or 
taste is restored by the oxidation. Tlie use of sulpburio 
acid cannot be objectionable if it is emUoyed in the 
above way. as it’ is not allowisl to afToet the oil, and as 
the gytiHum formed in the leoction Mdtles quickly. 

We l^lievc that' no harm is done to the oil by this procoss, 
nor is there any hai'iuful or foreign substan(;« introduced 
which migld’ prevent it from being used as an edible oil 

During the cH)ursc of tho cx|Miriment8 it was found that 
the euouomV of work depends groai ly on tho finely powdered 
state of calcium jwroxide. (hdy under this condition is 
the reaction with tlie equivalent of sulphuric acid an install- 
toneous and a conijileto one. If tho {luwder is granular 
or lumpy, it was found tliat up to 30 p(*r cent, of it is 
wasted, on account of the hIowucss of reaction. Experi¬ 
ence fill tiler ])i’ov<'d. that the highest efficiency is obtained 
with the most abrupt discharge of active oxygen, and in 
order to u<;comiiIisli thi.s, we have so far not succeeded in 
finding any other re-agent than the concentrated acid. 
•Several acid salts, the l»eNi of which are sodium bisul^diate 
or sodium bicarbonate, which react with the {leroxide in 
aqueous solution, will not efficiently react on tlie uU, Mid 
beat alone does nut prixlucc decom]x>sition. A 60 
^x)r cent, sulphuric a<;ul Holutioa was established 
inefficient. On the oMier hand, if after the acid reaction 
H trace of water was added, say, l/lO i)cr cent., the bleach¬ 
ing effect was sliglilly improved, witli the diHadvautage, 
however, that the oil was ilieii mure apt lo turn out 
cloudy. No b st was mode with an 80 jior cent, jieroxide. 
but it is right tu assuiiu that with if’ the pri^rtions of 
the two re-agents uhc<1 arc reduced at least 26 (X)r cent. 
With olive oil similar results arc obtained, as with cotton 
seed oil. It must bo mentioned that with dilTcronl grades 
of tlm same kinds of oils thu degree of blcacliiiig varies. 
In a similar manuor this bleaching process is applicable 
to fats, glues, and gedatins, and we notioa that, beside tho 
bleaching ctlecl, there also takes place, to some extent, a 
doiMiorisation and a pres(<rvative action, tho cause of 
which IK clear enough without explanation. As to tho 
treatment of liiiKoed oil, fur which, naturally, a good 
oxidising agent is in place, we will roHorve a special rejKirt 
fur H later date. 

As oxygiui is the most natural dUinfeetant, and as tho 
germicidal power of active oxygen lias Ikhui established, 
the question suggesU itself wmitUer some of these non- 
toxic jwroxides arc unefui for sterilisation and preserva¬ 
tion. I’licre is, too, to j'ecommoud them, the liarndesHiies 
of tbeiM) priKiuots. The fundamental motive of all the 
work that has Ixien done in that direction, and that 
remains to be done, is the fact that an elHoient and non- 
injurious inethixl of sterilising and preserving food sub- 
stances iM not yet known. All who aie following 
with interest the campaign which the U.8. Govern¬ 
ment has started against the use of chemical pre¬ 
servatives agree that the anti-ferments which are 
are being used at present are insidious poisons wluoh 
retaiti diction. The movement of the Govera- 
mont is fustified, but at the same time we know 
that px«eorvatives ore a neoeaaity in many orms, uid we 
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My oxjpect tl»i tbe moorcM oi chemistry will seeuro e 
Mcoemil cohition ol the problem. 

We know thet oakium and magneRium are no foreign 
•nbetanoes to water, milk, beer, or any food aubstanco, 
oonsaqnentlv ttieic mtrodvction in the fonn of peroxid(« 
cannot be Imrmful to our system. It ia known tiiat 
hydrogen peroxide has i^eservuig qualities, and it is also 
known that this ohemioid in the state of formation, ur that 
nascent oxygom produced fruiii a jwroxide, surpasses lu 
efficiency the action of a hydrogen peroxido solution. It 
rentfdns to find the proper methotl of applying the 
peroxide. Tiiat this ineth^ hiui to Ik* somewhat dinerent 
tram tho preHeut motbochi kt explained by the differeiun^ 
of the nature of thc^ peraxidea and of the group of existing 
piesi^nratives. The latter are substances which preTent 
WfiiMitalion for a I'ertam leiigtli of time, by checking tlic 
growth of micro-organisms and renderiiq; the treated 
material immune. In doing so they also check termenta- 
tioa in otur system, when consumed. The peroxide pre- 
aerratiTe, on the other liand will destroy the cause of 
fwiaentatioB and putrefaction, and keep the treated 
Hiibstance in a stenlised state, provided provistoii is made 
to prevent itmewed contammatioiL Vet the material 
will not be immnno when oonsuTiied, and tliere will be 
nothing in it to produce an anU-digostive ai'tion. 

Kvittently a difficulty anses in that we havi> to tical with 
SHToliic and anieroUo microbes and enzymes, the hrAt lieing 
carriers of oxygen, and Hhowing some resistance to active 
oxygen, ihxi latter actuig as a catalyser in decomposing 
the peroxide. V'et. the conditions arc such, that tliey 
ofter a okiar way to overctomc the difficidty. If a bquid 
containing fmaents u trc'ated with calonim peroxide anil 
exposed to the air, fennentaticm can even ho accelerated. 
However, if tho same liquid is tawaU'^il with oaloiuni 
peroxide, with tho exclusion of outside air. fonuetitstion 
IS preveuteil. la analogy with this, m the fact that plati- 
nuMi bfack in alcoiu)ku liquid ex|>o^ to the air similarly 
produces ai'ctio acid fermontation, whereas, without tho 
presonoe of air, snoh action is not noticeable. 

These facts are based on catalytic mdious, one of 
which, tor instance, is being utilised u\ the production 
of vinegar. Jiuforo going any farther, let uh ftnd an 
illustration in the treatment of sweet eider. This, it is 
w^-known, is a hard substance to preserve, that la, to 
keep from fermenting. Kaw ap^ juioo treated witli 
calcium peroxido can be made to hsrmont sooner than 
it would under ordinary ctruumstances, and apparently 
larger aimxmts of peroxide only accelerate the ferroeii- 
tatKMi. We ^vo succeeded m preserving cider in tho 
fuHowitig luane^r:— 

Three hundred and fifty c.c. raw juice, as it conics from 
the press, waK treat(»d with a mixture of OT gnu. (tO per 
cent, calcium {wroxido and 0*2 gnn. of J5 per 
cent, magnesium peroxide. The liquid was kept in a 
bottle, hermetically sealed iiuinodiaU'ly after the addition 
of tho peroxides, and shaken tliruugli. Tho lirst eilect 
is a brownish coloration of the cider, whicli, however, 
In^gius to fade after two weeks, and after another couple 
ot weeks the inipiiritioa begin to settle and the original 
oolour, somewhat brighter, is restored. No feiinuiitatioii 
took place, after nearly four mouths. 

Why, then, does oxygen prevent fermentation and 
apparently di^stroy the cause of it when air m cxebidiMl, 
yot assist tlie process when in coutacl with uir Y In 
order to find our way through this appanuit contradiction 
wc havi^ to (‘onsider the following principles : 

Among the substances of living i-ells which arc priscnt 
in vegotahh^H, tlure are two groups which luive great 
afiinity for oxygen, and which are ol tlu^ utmost ini|M)rt- 
auce in eerlain prueesscs of oxidation oeeurriiig in phint life. 
Those uix' tlw oxydase aiul the i-atslasr or sup(U'uxyfla.S4‘. 
Tho tifst has thr prtqKvrty to bind oxygen, and the se»*ond 
(aceording to Loew) n. an oxydase winch acts on piToxide.i 
or their hydrates in such a tnamier as to liberate their 
oxygen in a molecular state. They transfer the molecular 
oxygen to tliu oxydase, whicli again partly binds and partly 
traiufers it to other bodies producing products of oxida- 
ticui« an action which is performod similar to the action of 
{leroxides. In doing so the?/ cither regouoratu them8elve.s 
or become used ufx 

Evidently* nature has placed these products in vege- 


I taUes to support the living cell, that k, to produce intra- 
: molecular retpiceiion, as well as to play the roll of a pre* 

: tector. On the other hand, the molecular oxygen 
I which they store up Is juat what ia luseewary to aaafait 
I the fnneiim of the germs of fermentation. T^refore, mi 
i exceas of oxygen pr^ueed by catalase of the {leroxide 
I pave the way for tlieae genus and acoelerato fermentation. 

This latter pitx'ess, however, will ii<»t otx^ur at the aiort. 
It will only begin when thi' futu'tions of oxydaee have been 
oceomplisheil in such a way as to allow the prcainice of free 
, molecular oxygen. The prime function of oxydase is to 
: create oxiilatlon of tho near-by products ; and, as oxyg^ 
always attacks the low««t isdl lim lirst, it will bo a germi- 
cidiU action. In that, again, it will aiaist the peroxido 
aetkai. If, therefore, a fermentable liquid ia kept closed, 

! witli exclusion of air, it w well to assume that the energy 
of Iwith the peroxide or peroxide liydrato, which hiw not 
' liven a^ftea by tlw catalase and tlie oxydaee, wdl bo 
concontroted upon a destructive a<tion on germs. Several 
authors have found that oxygiui in an active atoto hax the 
power to dovti'oy germs of fermentation and oxixymM in iv 
, diffiHK'd state. under the Kiveii oonditioii tho germs of 
termeniatioii oro m a highly diffuseii staie#Jt will be und'ir- 
mIoimI why a liquid under such condition will not ft^rment. 
There will be a fight, m which the germs can only gam by 
; multitude drawn from the air. 

I 'Tliirt very short outline is only given in order to show 
tho way m whichf in our opinion, food chemistry hae to 
go. in order to utilise this most convenient aiui, no doubt, 

I only pistihablc ineaiia of sterilisation and preservation— 

Tnis part oi the chemiatiy of oxygen, which is the main 
i part, iM-icauHo it concerns animal and vegetable life, is atiil hi 
: ItH mfttiicy. Further light will Ixj thrown on it by the study 
of the churaot^r »ii<l functions of oxydase arm catalase. 
VVe refer to Jiach and Chodat (('omjit. waul, 124. #61) 
and to the int(‘rt*8tiug report by UHcur l..ocw on Catalase 
' (I'.S. Dept, ot Agrit\, Hpt., No. dH), and to his work, 

‘ “ Dio Chemisebe Kncrgic dor lelicndon ZcUa,” Moncheii, 

' IHyy. 

The aforesaid also suggests that peroxides can be used 
! for the ageing of alcuholic liquors, and for their [loniicatioti, 
processes which, as Pasteur has already fouml, are nothing 
imt alow procosst's of oxidation. 

It will also be imchuNtood that peroxiihsa, when used in a 
i certain maimer, are valuable reiigenta in the fwoduotion of 
I alcohohe and acetic acid fermentation, in asMating tho 
I action of saocharomycetL«a and mycodermi. 

Finally, m considering the oxidatkm of alcohol to 
aldehyde, or acetic acid, of fusel otls to vaionaasc acid 
; ami butyric acid, and the subaequont formation of eaters 
I with alouliol, or salts with calcium, magnesium or b<mc 
block, it will be madenitood that peroxides can be uaeil 
as reagents m the rectiBcation and ageing of apcrits. 

. Wc retof to the interesting demonstnitioo ot Titagtwakl, 

I of Niagara Falls, ut the spring mooting, I#Md» of the 
I American Chenucal Society in Buifal^ showing tho 
i chminatum of fusel oik by meaiui of ealdura peroib^. 

{ Applieitivn of fnagmtium ptroxitte..-- Evrr^hing that 
I Ims been said regardiJig the ap^ication of oalciua peroxide 
I IS more or less also apfilical^o to magnesium peroxulo, 

, with the diliet-u&oe that wc havo to riM'.kon on one-third 
I loss available oxygen, but that, on th.- other hand, wc 
' tiAvc here a basic radical wliu-li, in many UMtaiioes. wtU ki 
' j»n‘hsr»l)le to cakiuin. Acooixling to the proportion in 
which Miagii'^iuitt salts form coiiaUt.uonts of owr food 
they conic next to calcium salts, but aucordii^ to their 
UarmlcMHtw^ss. or. ratlmr, lieocHuial physiologioal pro- 
{Kirtics, they stiuid Ikst. 

On aiu-oimt of its very imUl alkiliiiiiy, its non-airthn- 
goDcy. and its iHUU^lieitil aiqion u|ksi. tlM> digi^tive duvi, 
this pirroxido d(■^,ervt's to lie os, {M'rliaps, tko 

Ih it .suitable' oxiillung ujmnt to Ikj taken iut^iialiy. llu 
mam value oomiist* in tlu* pi’onounceii property of |iiro* 
inotiug metabolism and in its indkputablo qua^tflcaition 
m an ititemai disinfectant, it k a nutd aatac^i. 

' In our opmion. magnesium pt-Toxich* is the ideal lavans 
' for sUwilkiug drinking w'ater, oa no other re-agent, except 
calcram pOfoxUk, comes near to it as regards both hsm- 
I losMuosb and couvi'iiioneo in haadling- lii referring to 
I thM, we have not in oamd stehhoaUon nn a large scale, 
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referred to in the above'mentiotied paper for the Americaa 
SleotroobBmical Society at the meeting in Bethlehem, 
whei% the of oaicium peroxide was proposed; we 
contemplate the urgent demand of the soldier m the held, 
the worJcitian in tropical ooiuitries, and, soiuotimos, the 
citizen in regions whore the water is known to be 
contaminated with typhoid bacilli, the demand for 
a simple and convonitmt means to render the drinking 
water instantaneously free from pathugenio gertiis. 
This, in our opiriiini, in aecoinpIiHned by a HUiiple 
tablet, similar, for instance, to efforvoseent iithia ialtlcis 
but, in our case, lH»ii»g an offorvoscent niaguosium 
tablet, consisting of magnesium peroxide and eitrio 
acid. This jireparatioii m itself would be hurinless, 
and the iiimuteiy small quantities in which it would Ijc 
used, unohjeclionablo. Its oftituenuy is shown in the 1 
following tests by W. H. Bark, of the New York Ilealtli 
Department. They were made with UH jK^r cent, of magni*- 
Slum peroxide partly in the form of tablets iuix4’!d with 
tartano acid and jiartly with tlic jxjwder alone. The 
tablets consisted of 010 grms. of jMjroxidc, and an equiva¬ 
lent of tartaric acid. Dr. Park found that two tablets 
killed 2,250,0(K> typhoid ba<‘ilU in 150 e.c. of distilled i 
water in one minute. One tablet killed 2,250,0(X) typhoid 
bacilli in 150 c.e. of distilled water in 30 mmutes. Half 
a tablet kilh'd 2,260,000 typhoid bacilli in 160 e.c. distilled 
water in 24 hours. 

To orange juice containing 2,160 bacteria wir c.c., 
was added enough typhoid culture to make 4,380 hHctena 
per c.c. Magnesium jx^roxidc was then added in tlie i 
liroportions of 2 gnus., 1 grm., and 4 grin, to the litre ; 
respectively. One e.c., of each of t hese mixtui'es was plated | 
in agar at the end of five and 30 minutcH. * 

Magnesium { 

peroxide added. 5 min. 30 min. t 

2 grms. 4 col. 2 col. 

1 grm. 0 col. 15 col. 

i grm. 20 col. 40 i:ol. 

The agar plate and broth culture made from thi^ mixture i 
of orange juieo +typhoid +1 grm. magnesiuin peroxide at | 
the end of 24 hours, were both Hterile. j 

The um of slrontiuni pcroritic.—Very little can be said • 
about the application of strontium jieroxide. No doubt | 
it will be placed among tiio useful oxidising agents, on ^ 
ac'couiit of its six'cilio chemical and physiological pro- j 
parties. Strontium ixiroxide has one imfsirtant projierty, 1 
Ufj., its partial dissociability in water without the aid of 
acids, a projierty in which it stands alone among the rest : 
of alkaline earth and allied {leroxidos. For this : 
reason, for instance, it eould be recommended os an 
ingredient for a dentriliee. fcialiva being shghtly alkaline | 
in roaction, a peroxide which needs an acid reaction would 
be inoflfoctive. 

0. W. Morse of Jersey City, recommends the use of 
barium peroxide for sucli pur|K)8e, and apparently over¬ 
looks the fact that barium salts arc not adroissible in 
therapeutics, on account of their poisonous nature. 

We cannot tilose tliis paiier without referring to the 
sterilisation of milk. Prof. Hohnng, and with liim 
the majority of uuthontu'H, declare ugaiiiNt the use ui 
pasteurised milk for infant feeding, os by this process t)ie 

J iroteids of milk undergo changes which render il. less 
ligestible; and Prof, itelirmg, surprisingly, recoiiimends 
the use of fortualdoliyde. JHin proposal hiids very little 1 
approval from authorities— though more among milk : 
dealers—and tilings romam uiicliongiHl; now, as before, | 
it is knoum that a great j_iercentago of infant mortality is 
due either to orgauieoJly contaminated milk, or to milk ill- 
treated by chemicals, or pastoiirisatiou. As this problem 
is a very delicate tine, we would not toucli uixm it if we 
had not the strong Ixlicf tliat some lioiielit will result from 
our proposition. Hydrogen peroxule, iiow-a-days, is 
known to be callable of mcservmg milk to an extent, but 
it is not used, probably Docause the ordinary commercial 
preparation is not appropriate, and the ('.P prtqiaration, 
which claims to bo fr<‘c from acid, is too exiKmsivc and 
inooDvcnient to handle. 

C, G. L. Budde, of Copenhagen, in hi» patented process 


for the sterilisation of milk by means of hydrogen peroxide, 
olainiB that by his method the constituents of milk aie 
neither chemically nor physically changed. H. C. Sbei- 
man, A. W. Hann and A. J. Mottlor, in their report on 
“ Comparative Experiments Upon Cheniioal Preservatives 
in Milk " (J. Amer. Oheni. Soc., Sopt. 1906, p. 1060) added 
the peroxide in the proportions of 1 to 1000, 1 to 6000 
and 1 U» 20,000, and obtamed favourable results. 

If calcium jxuoxide were added in the proportion of 1 to 
10,000, it would represent the same amount of active 
oxygen as is yielded Iiy hydrogen jieroxide in the propor¬ 
tion of J to 1,000. We would, however, recomiucml a 
larger amount of calcium [KToxide than 1 to 10,000, as 
this chemical does not at once bring its total amount' of 
available oxygen into action, as it is the case with 
hydrogen {K>roxide, but it slowly decomposes. In that 
reserve, the projKirty of not being exhausted within 24 
hours, as A. J. Mottler has found, lies one advantage. 
The rapid disapjiearanoe of hydrogen peroxide in iniik, 
which tins author has found, is probably due to the action 
of catalase, an action, however, which, according to the 
results obtained, has not been detrinumtaL 

Another advantage is, that the alkaline earth radical 
of calcium ].K.iroxide will assist in neutralising lactic 
acid, and its alkaline earth radical is the main factor 
among the inorganic constituents of milk. Calcium in 
milk is combined v.itli the two forms of casein. It i« com¬ 
bined with phosphoric acid and witli organic acids. 
FurtUerniore, it is known that I'ascm, which, according 
to Courrant. is an arud. is stable in the presence of certain 
alkaline bodies, among which is Iinic. There is present 
a certain amount' of free lactic acid m fresh milk, which 
decomposes the calcium (Hiroxide, resulting in the 
formation of calcium lactate and active oxygen. 
Tlie incorporation has to be done by stirrmg, and 
closed containers will have to bo used. Besides those 
chemical facts, a physiological feature deserves attention. 
Lime water is given to infants to counteract the abnormal 
intestinal fermentation produced by bottled milk. 'Hie 
probabilities are tliat milk treated with calcium peroxide 
will to an extent, l)car in itself, tlie prevention of abnormal 
fcrimmtation. 

From till' aforesaid it is right to assume that calcium 
lx.*roxide added to milk would he tliere not as a foreign 
siibNiaueu. hut would be asHiinilated, only leaving liehind 
the iKUieficial bactericidal clleetH ot active oxygen. 
Our statement of these facts is made in tlie form oi a 
suggestion to thoNt^ mt-erosted in the imixirtani problem 
of milk stonliHHtiun and nixiscrvation, the linal solution 
we fee) licloiigs to the lieids of the physiologist and bac¬ 
teriologist. 


Sydney Section. 


THE AiNAl.Y«ES OF SOME NEW ZEAEANO COALS. 


BY A. M. WUUIUT. 


(This J., Deo. 16, 1906, j[»Hges 12I3--1214.) 
Eukatuu. 

Page 1214.—B. «Semi Bituminous and Bituminous 
Coals, in text below table, for 7 ” rood “ 8 ” ; for “ 8 ” 
rood “ 9 ” ; for “9” read “11”; for “11 and 12” 
read “ 13 and 14 ” ; for " 12 ” rood “ 14.” 
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I.—PLANT. APPARATUS & MACHINERY. 

{CotUinued from page 267.) 1 

E.soush Patents. 1 

Temptralvrc; Apparalvn for the. ivterchavgc of -. 

H. Kayser, Hamburg. Kng. Pat. 4UH, Fob. 28, 11)06. i 
“ TiiE subject of tho invoutkm ” is stated to bo, “a i 
prucotM and an apjiaratus by moanH of wliiob liot sub- ' 
stancoH of a lowt'r tomjioraluio can bo brought to a higher 
toinjioraturo,’' and tin* following in given as an example .— i 
Tho vajxiui' of walor formed in the space above a flolutioii 
of siHlium hydroxide has only a tom^ieratiiro of 
whilst the solution has a temperature of 200^ C. A ' 
serpentine coil of pipe in this solution si^rvos to convey ; 
Its heat to the vapour where there is a similar lioil. The 
vapour 18 heated by the coil and the heat, absorlied by the 
vapour is transferred to the solution.—W. H. C. 

E’xtraclorfi; Impts. tn centrifuged -. (i. Binder, 

Philadelphia, Pa., IJ.8.A. Eng. Pat. 4271, March 1, 
1906. Under Int. Couv., March 25, 1904. ! 



The basket, B, surrounded by the fixed *’ curb.” A®, 
is carried by the Rpindle, C, which is supported at tho 
bottom only, by the ballTwariugs, E.c. It is consequently 
free to oscillate, the oscillations being limited oy the 
“spider,” F, which holds the sjundle, C, by the 


bushing, Z’, and is provided with three equi-si»acod 
radial arms, /, each of which is attached by tho washers, 
'J> g^, and g^, and the nut, G', to 

a spindle, G. The lower cud, G*, of the spindle passes 
through tho hole, H*, in tho bracket, 11, supimrtod on 
tho standard, AU as shown in the figure and, owing to tho 
construction of the owning. HU it has a certain freedom 
of movement, limited by the tension of the springs. gU 
and f/®. The spindle, V; is ilriveu by a Ixfit which passes 
round the pulley, U, and the w'asherH, g^, and g\ aro 
made to enclose the upjwr parts of the springs, (/®, and g^, 
to protect the latter from dro|w of oil.—W. H. C. 

FnmcH t'Acaping from fvTUUKt^: Uccovery of wdmhle 

eondihuints fratn -. G. A. Mower, ]A)iulon. Eng. 

Pat. tilKC, March 23. 1900. . 

A HOOD is arranged above tho furnace door or other 
a(KTtiiro from which, by means of a piyx', tho fumes are 
conveve<l to a w'ashing towet constnujtcd with baffloH, 
over which waUr is allowed to flow so as to wash down 
the valuable constifuents of the futtlCs.—J. H. C. 

Distilling and co?ide7ising apparatit*,' Impls. in -. 

E. Brown, London. Kng. Pat. fl91fl, April 1, 1905. 
The condenser attached to tlie still oonslabi of a truncated 
cone with an open top, surrounded by a truncated cone 
with a domed top and an internal gullor (provided with 
a dibcharge pipe) round the hose. Surrounding tho 
uukw coni' is a chamber into which the cooHng liquid is 
admitU'd ihrough a i)i}K> situated cg\ about the same 
level as the internal gutter. Tho rolative arrangement 
of the two cones is Huch as to prevent the aWam from 
impinging on the collecting gutter.—C. fi. 

Evajmraixng liquids and concentrating fkf in the 

same; Means for - g/so apfdicablt ft stnoke 

v'ashcr. A. B. Lennox, Newcastlo-on'tyne, Wld T. 
Mackenzie, Glasgow. Eng. Pat. 7901, April lit 1095. 
(See also Eng. Pat. 13,227 of 1904; this J.» 1906, 
811.) 

A srBiE.s of Bcqiarati'i evaporating chomliers are arriMigod 
in the fliio leading from a boiler or fiiiTiace to ft chimhey. 
Ill the roof of each chambiir is a Hjiraying device* ttu^Ugh 
which tho liipiid to be cva{>orated is aptftypfl and It 
evaporated by tho gasi^s traversing the flue. Ahy of the 
liquid that is not ho evaporated falls to the btHtoni 
the flue and drains into a tank, whence it is Iwturrara 
in a boated state, to the evaporatiiiA obambent throu^ 
the Horayiiig devices. Baffles may be )4*ovidea tli tn« 
chamtaTs, to cause- the Iluc gases to take a sinuous opurse. 
When the device is used as a smoke washer, the dirty 
liuuid is run away into the sewer, or romovod in any 
other way.—C. S. 

Kuiitoratiitg apjMralus ; Impis. in -. G. B-. Kay, 

Manistee, .Michigan. Kng. Pat. 24,18(1, Nov. 23, 

1995. 

The tcmiNTature in Die Kteam-chamher of a vaoUtuU 
cva{K>rator Iloh been found to voiy in different (larts of 
the apparatus. To overcome this defect the steam is 
first passcid through a mixing chamber provided wiwi 
bafflc-plati'-H, where it is reduced in temperature ftafl 
thoroughly mixed, so that it enters tho cvaixirator at ftU 
uniform ^mperature.— W. U. (I 

Voders for poudertd^ or granular, vnaieriat G. W. 
JohnHon, J»ndon. From 0. A. Alatcham. AllentoiMfti 
Pa., U.S.A. Eng. Pat. 8814, April 26, 1906. 

A VERTICAL, cylmdrical metal casing, 0, Is mounted on 
the base, A, and has a stack, D, at the ton. The matorifti 
to be cooled is fed through the valvt'd shoot, 1, and falls 
into the uppermost of a series of superposed deflectors, 
G, any surplus being carried off by the vaived fthoOt, J. 
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Tho niaWt&l paosefl down from d«ifl©ctor to d^flt'clor, 
and \H finally removed through tho dooiM, K, aftor being 
cooled )»y a ouirent of uir ^hich enter« through tho 
tuimol. ]' •. The air j>aKWH up the eentnd tube, F, which 
ui closed ot tho toji, out ot tho ojHuungn, a, prot«'ctod by 
the hoods, and ov(t tho matonal in the deflectors, C5. 
Tlio latter arc of loss dinniolor than thoeosiug, 0, so as to 
allow tho air to pass up between thoir outer edgos and tho 
wall of the casing to the Hfack. A natural draught is 
thus caused through the apparatus without the us© ot 
a fan. Hy juwiHing healed air into the easing thuuigh 
the oponinga. H, the ajipoiatuN can Iw uwd as a drier 
or a kiln.—W. }i. (I 

Tempt rature of heated articlva and of /arwifc*. cn<c/Wr« 
and the like ; Method of and ayilianct h for aaccrtaining 

Ofd -. Kudge-Whilworth. l.bl.. arul .1 \'. Pugh, 

Coveutrj, and H b. lleathcote, Birmingham. £ng. 
Put. 10,«I7, May ‘JO, 1003 

The object, tin- teiuju'.iature of whieh is tobea^Hjertained. 
w vwwwl tlirough on© or more colour-scwiens, so con- 
structed that at certain definite or approximate temjxira* 
tores the object appars noa-luniinoua. The screuns may 
either txauipajrnt cells couUiniQg a coloured aohition 


which has definite light-absorhins proportion, or the 
oolourii^ matter may bo emulsined with gelatin and 
spread on glass plates, or thin plat<» of coloured gelatin 
may be u8* d.—W. H. C, 

8eparaling ajiyarains ; Centnfugal ——. Aktiebolaget 
Beparatur, bitookholm. Eng. Pat. 10,h7«>, May 24, 
) 1905. Under lot. Conv., May 27, 1904. 

! S«K Fi. Pat. 354,416 of I9(J5; thisJ., 1005, 1102.—T.F.B. 

i CciUrifugid nrparators ; ImiAs. ia-. A. F. Spooner, 

I London. From Aktiebolaget Sejmrator, BtooKholm. 

Kng. Pat. 19,277, Sept. 23, 1905. 

! Tuis cuiubination claimed is that of a nIiaIIow, self-balanc¬ 
ing boM'l with a liner consisting of invoUitu plates, set 
cloHo together and capable of turning on a ring or tho like, 
in order to secure a high skimming capacity.—C. S. 

\ Drying kUnn; lm]A3. in -. Soo. do Constructions 

I .Vleeaniqacs D’Alaia, Alais, Fiance, Kng. Pat. 16,294, 

I Aug. 10, 1905. Under lut. Conv., Uec. 1, 1904. 

: A iioKizoNTAL oyliudor, mounted so that it con be rotated 
I within a brick cusiug, has its interior surface provided 
; With longitudinal plates arranged round the ^mriphery, 
and forwardly juojootmg blude.s spaced in the lorm of a 
' spiral, to move forward and mix the material under 
I trcatiiKuit. Tho latter is fed m ooiitiuuously at on© end, 

I tfirougli a valve-eontrollwl slioot, and is discbargetl from 
i the other end. The hot gases from a furnace situated 
I Im'Iow the inlet end of the cylinder are caused to take a 
j spiral path around the outside of tlio shell by bailies 
j whieli project from the brick casing. The gases then 
rotuni through the cylmdor over the material to bo 
1 dried, and are exhausted by a fan, along with tht' vapours 
: given o<y, from tho feed end.—W. H. (J. 

Kilns; Method of and rncans for niilising the heat in 

tunnel -. (:i. (h'dndal. Ujursholra, Sweden. Eng. 

Put. 17,947, JSi-pt. 6, 1905. 

'I'o utilise the heat in iuLermittent tunnel kihis, air is 
nitruduced mlo the cooling compartment in larger (puuitity 
than IS lu-f'dcd fo?- the combustion of tho fuel used to 
m-iutrate heat lor tho baking compartment, tlie excess of 
lieaU-d uir so obtained being then conducted into the 
preliminary heating compartment through a suitably 
coiitrolliMl conduit situaU^d underneath the trucks m 
the cooling compartment and passing by the baking 
I compartment.—S. 

Ovenn or stoves for heating, drying, baking, cnatndHing, 

and other jnirposcs ; Iw/ds. in -. A. W. Naylor, 

Jlulloii. Eng. Pat. IK,646, Kept. 14, 1905. 

A I’ciKiAULic stove or oven heated by gas is constniutod 
with tho Hide plates fitting iiit.o siK^cialTy formed grooves 
in the end platew. At the top of tho oven is a ixirforated 
vtmtilatiug flue, tho irilotH to which may bo closed by a 
sliihng valve, to regulate tho ventilation of tho oven. 

VV. 11. C. 

I Drying process ; An imprinHd - atid apparatus there- 

for. A. Jl. Messingor and V. Poppei-, Vienna. Eng. 
Pat. ‘25,871, Dec. 12, 1906. 

I'liK claim relates to “ stage or tier-trough drying ajipara- 
j IUH ■’ 111 which t he troughs are of equal size. 'J'iio two upfier 
, troughs are fed simultaneously with frosli material which 
I is dmeharged when partly dried into a lower trough, 
j conimou to Imth, tlio object being to avoid the loss of 
j drying eJlci:t due to tlx- .shiinkago (‘t tlio material. Claim 
j is also made for an adjustable hIkIc which divides the 
feeding shoot so tliat tho amount of material led to the 
iipficw trougliB may be regulated, and for adjustable 
Haj»s or dumpers to control the admission ol heated air 
to the apparatus.—W. 11. C. 

Ukiteh iriTATfiri Paienis. 

FtUer-jtlatc, W. B. AUbright, Chicago, III. U.S. Pat. 
813.3M6, Feb. 27, llHMJ. 

Ink claim is for a fUtcr-pUte constructed with a ribbed 
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centre, 0, ami an outstanding rim, 12, the aurfaoo of the i 
face, 10, between, 0, and, 12, being etiidded with “round ! 
Icnoba or buttons,” II.—\V.il. C. ■ 

Mixing for dry materiula. (i. Rapa, Stolberg, ! 

(iermany. U.S. Pat. 814,2,‘13, March t», lUOfl. 

Tub mixer consists of a tapering drum inounttHi hori- ‘ 
zontally, tho larger end being entirely dosed, whilst tlie 
amaller end htted with teed and discharge o^wnings j 
formed by means of a flange and ring, tht^ lutt<*r spaced Ironi | 
tho walls of the drimi. A mnnlier ol spiral blades are i 
arranged inside the dnim, and the whole is rotated by 
suitable means.- 0. S. ' 

French Patents. i 

Drying air for veniUating and gtncral imrfHnscs.; Vroccuit j 

and ag^yaraUva for -. C. J. IS. Lambert. Fr. Pat. ! 

350,023, Jan. 9, 1905. 

The air is fust jmsst'd through a cooling chainbt^r of any : 
one of the usual tyiics for drying air by <‘ontact with cooled i 
surfaces, the jioint of the invention being that the air is i 
not cooled bedow a point just above that at which the J 
deposited moisture froi'zes. It is tluui passed through a ' 
second vessel where it is brought into contact with a ; 
cooled solution of calcium chloride. From the cuinbinatiou i 
of these two jirocesses certain advantages are claimed to 
result. In tho first a{iparatus, as no snow or ice is formed, 
the cooling surfaces retain their efficiency, and there is 
no necessity to interrupt the process to thaw any deposited 
loe. In the second apparatus, as the greater part of the 
water has been removed by cooling, a relatively small 
quantity of calcium chloride solution is required to com- 
}ilote the desiccation.—W. H. C. 


<JonwUraiin(j apparatus [for muddy hquida\. £. Vial. 
Fr. l‘at. 358,998, Oct. 30, 1906. 




The muddy liquid enters the apparatus from a reservoir, 
placed at a higher level, through the pipe, 4, and the 
valve, 5, and passes through the opening, 3, into tho 
cylinder, 1. Tins latter h^ a cover, 8, provided with a 
, rim, 18, the cover being perforated with round holes 
j through which a number of filter tubes. 12, hang down 
into the cylmder. The liquid rises through the tubes by 
its own pressure, and collects in the op<ui tray formed by 
the rim, 18, from which it is run of! to a reservoir, whilst 
the sohd matter In suspension (mllects in the low*er part 
; of the cylinder, 1, and on the exterior of the tubes, 12. 

; When tho hqmd is sufficiently concentrated, the supply 
I is shut of! by closing the valve, 5, and the concentrated 
I liquid is run out by the pi}>e, 0, and the valve. 7, which is 
I onioned only during the discharge. An agitator, 10, 

; worked by the rod, 9, is used to assist in discharging the 
, contents of the vessel, 1. 

I The hltei'tube is shown on a larger scale in Fig. 2. 
It consists of a cylmder of jtoroiis material, 12, closed at 
the bottom by the plate, 15, and prevented from collapsing 
by the inner perforated cylinder, 17. The tubes are kept 
in position by the b mt rods, 1(1, 20, attached to the 
bottom of the tubes and fastened to bars, 19, which 
are placed across the rim, 18. When it is desired 
to wash tho filters, tho rod, 20, is loosened and 
' the tubes are plunged alternately up and down in 
vessel, 1, whereby the deposit is washed of! by tho ood> 
centrated liquid.—W. H. C. 

Ousts; Process of compressing -. G. Meyersberg. 

Fi-. Pat. 369,003, Oct. 30, 1905. 
j The claim is for a process of compressing air or gases 
which consists in passing the gas through a series of 
vessels in which it is heated. Tho boat onergy is stated 
to be converted into kinetic energy wliiuh is applied to 
cause the gas to leave tho apparatus at a higher pressure 
than that at which it enters.—W. M. C. '' 

Maeftines for aspirating air laden with earthy or due^ 
matter; System of fUration for protecting —. O. 
Todesohini. Fr. Pat. 869,054, Nov. 2, 1905. Under 
Int. Conv,, Nov. 3, 1904. 

Ik order to protect the moving parts of the air-pump 

0 
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from the abraBivo action of the dusty matter in tlie sir, 
the latter is dra^^n through a washer. The washer con* 
Hists of a vessel, partly lilTed with water. The air enters 
by a pipe opcnina below the surface of the liquid, at one 
end of the vessel, and passes to the flir-piinip through 
another pijm, above the surface of the liquid at the other 
end. As the air thus travemes the whole length of the 
vessel, any bui)bles fornu^d will he broken before they 
reach the outlet. To dimmish the size of tlie bubbles, 
the liquid is rendered milky, dense and soapy by the 
addition ot calcium carbonaU% soft soap and “ creohne.” 

—\V. H. C. 

CiKKMAN Patent. 

Hcai-inniduiiug comfoMtion hr stunm-pipeif and tin: like. 

V. Holcrabek. (l.-r. Pat. 165,342, Feb. 2U, 1901. 

'ITiE seed-pods of the cotton plant are mixed with a binding 
agent ond incorporated with other insulating substances, 
such as kicselgulu, asbestos, tar and asphaltuui. For 
oianiplc, KO kilos, of the cotton-seed pods are mixed with 
about 20 litres oi water, about 1,5 kilos, of a binding agent, 
such os cIhv, are pradually added, and then 12—20 kilos, 
of kicselgulir.- A. S. 


11.—FUEL, GAS, AND LIGHT. 

{i'onimued from 258.) 

Cyanogen in coal gu.'i. A. Sanitlobcn. J. (jasbeleudit., 
1906, 49. 206—209. 

The author's e\j»eriments were carried out. at the llcriiburg 
gas works where no cyanogen extractor is in use. The 
gas at the inlet and outlet of the puriiior boxes contained, 
on the average.213’4 and 18*0 griiis. ot hydrogini eyonide 
jier 100 cb. ni. res|«‘otive!yj The average test of the town 
gas was Ur4 grniB. of hyilrogeu cyanide per JOO cb. m., 
the water in tlie holder containing J.3‘5 grinfc. j)or 1 cb. m., 
which ach'd on the paint of the holder causing blue 
stains. The composition of the purifying material 
after one year's working was : Prussian blue. 3*66 ixt eent.; 
thiocyanate, 0-27 per cent. ; sulphur, 35*61 per cent. ; 
sulphuric acid, 1'36 f>cr cent.; ammonia, 0*69 ]K’r cent.; 
water. 8*32 )ier (;ent. Calculated from the amount of 
hydrogen cyanide lemoved from the gas, the purifying 
material should have contained 6*3 per cent, of Russian 
blue. The difference is attributed to the action of oxygen, 
2 pr cent, of aii* having benm admixed with the gas* 

The rate of formation of cyanogen m the retort during 
one carbonising pi'riod was uHcertamcd with Zwickau 
(Saxon) and Vorksliire silkstone coal at temperatures of 
about 960' and lOSO*^ C. Two curve-diagrams are given 
showing grins, of hy<lrogon cyanide per lOOj cb.m, of 
gas as onlinates with hours of carbonisation as abscissa*. 
The nmxiiiuiin w’as reached in the different cases somo- 
whoro after the second hour.—R. T,. 

Carbon monoxide ; IHjfieuUies %n the determination of 

- in guHeoVH mixtures. A. Gautier and Clausmami. 

XXIll., page 337. 

Fnd trade of J^'rancc. Mining World, March 10. 1906. 

Imports in 1905 were somewhat less than in 1904, but 
exports showed an increase.. Business has been trans¬ 
acted miucipally with Oeat Britain and Belgium, 
although Germany has sent more coke to France than any 
other country. 

The foreign trade in the past year was as fullow's in 
metric tons j— 

IiiilKirts Exporta 

<‘«»al. 10.6ia.920 1,068.«8<> 

Coke . 1,632,710 242,040 

Briquettes . 390.300 88.940 

Total. 12,646.020 1,989,660 

Changes in 1906 from 1904 were(Atal imports, 
decrease of 370,948 tons; exports, increase, 538,633 tons. 
C'oke, imjiorts, decrease, 23,654 tons; exports,, increase, 
81,459 tons. Briquett^ imports, decrease, 128,717 


tons; exports, increase, 22,152 tons. Imports, as a 
whole, show a falhng off from 1904 of 523,319 tons; 
exports an increase ot 642,138 tons ; a balance in favour 
of exports of 118,819 tons. 

Of the imports in 1905 Great Britain furnished 5,769,010 
tons of coal (6,797.316 tons in 1904); Belgium. 3,460,430 
tons of coal (3,855,547 tons in 1904), and 500,690 tons of coke 
(627,948 tons in 1904); (Jermany, 860,490 tons of coal 
(888,455 tons in 1904). and 1,114,850 tons ofcoke( 1,112,050 
tons m 1901); while the remainder was contributed by 
vanouM other countries. Of the exports Belgium received 
1,148,000 tons of coal (063,700 tons in 1904), and 69,650 
tons of coke (44,824 tons in 1904); Switzerland, 210,050 
tons of coal (168,524 tons in 1904), and 44,070 tons of coke 
(36,502 tons in 1904); French and foreign vessels, 
1.32,940 tons of coal(137,033tons ml904). and32,470tuns 
of Wiquettes (50,531 tons in 1904); whilst the balance 
was for various countries. [T.R.] 

English Patent.s. 

Peat fuel; Mannfncture of - -. Central I'oi'fkohlen 

Gos.iii.b.II., Berhn. Eng. Pnt. 27,397, Dec. 16, 
1904. Under Int. Conv., Deo. 17, 1903. 

I See Fr. Pat. 349,139 of 1904 ; this J., 1906, 612.—T. F. B. 

' Fuel, Artificial -. P. Grayson, Loudon. Eng. Pat. 

' 10,860, May 24, 1905. 

Coal (about 2 lb.) reduced to the form of imjialfiablo 
dust IS mixctl thuroiighly with plaster of Pans (about 
3 oz.) or comont, or both; from (> to 18 oz. of waW are 
added, aiul the mixture is comjiressed into any desired 
shajKi. Other binding ami oonibustihle materials may 
j also be incorporated. H. B. 

Gas fnrvaees for charcoal and like, kilnk. J. Buchanan, 
Liverpool. Eng. Pat. 4921, March 9, 1905. 

; The claim is for a furnace for heating animal charcoal 
; kiliih in which the gas passes from'a gas chamber to a 
] mixing chamber, provided with air-inlots spaced alter- 
I nately with the inlets for gas and the uiiUcts through 
j wluch the mixture escapcB to a combustion chamber. 
To avoid long tongues of flaim* and to get a better distri¬ 
bution of the heat, jicrforated blocks of metal or of refrac¬ 
tory matenal arc placixl over the gas outlets, or the whole 
of the interior ot the heating chamber may be packed 
with such blocks or with brick^s. The lower heated jiarts 
of the kiln am surrounded by a casing, and the air is 
circulated tlirough the chamber so formed, to pre-heat 
it and to cool the contents of the kihi. The air may be 
further heated before it reaches the mixing chamber, by 
passing it through flues formed in the brickwork of the 
combustion chamber, and the heating effect of the gaseous 
fuel may be increased by injecting compressed air, with 
or without oil spray, into the mixing chamber.—W. H. C. 

Gas ; Furnaces and retorts for the. manufacture of -. 

A Runimons, Kookelberg, Belgium. Eng. Fat. 9151, 
May 1, 1905. 

See Fr. Pat. 363,866 of 1906; this J., 1905,1057.—T. F. B* 

Kilns for generation of gas, roading and the like. ; Jtotary^ 

-. 8. E. Sieurin, Uoganas, Sweden. Eng. Pat. 

15,838, Aug. 2, 1905. 

See Fr. Pat. 360,616 of 1906; this J., 1900, IL—T. F. B. 

Ketorts for the desirudive disttUation of coal ; Vertical 

-. H. W. Woodall, Wimborne, and A. McD. 

Duckham, Upper Parkstone, Dorset. Eng. Pat. 
21,447, Oct. 21, 1906. 

The claim relates to tlio method of removing the coke 
from vertical retorts (doscrilxid in Eng. Pat. 10,497 of 
1903; this J., 1004, 744),. and consists in arranging a 
hcviEontal plate underneath the lower end of each retort, 
but above the level of the wator-soal. The coke rests^on 
thU plate instead of in the water of the seal, and is not 
damaged by too long contact with the water. A water- 
cooled pusher or rake, operated from without the casing, 
pushes the coke, at intervals, from the pUtes on to a 
belt conveyor which carries it away through the water- 
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seal By regulating the rat© at which the pusher works, 
the feed of coal into the retorts, and the degree of oarbon- 
isation is adjusted.-—W. H. C. 

Gas for illuminating and heating purposes, and apparatus 
therefor. A. H. Arzt and B. Baron, London. Kng. 
Pat. 24,242, Nov. », 1904. 

Atb is blown simultaneously into a gas-holder and into a 
carburetter, encountering, m the latter, a finely divided 
supply of liquid hydrocarbon which trickles down tlu*ougii 
a mws of porous material capable of yielding silicon 
hydride. The porous material may be made by mixing 
powdered ma^esia, silica, and a saturated solution of 
sodium oldoriao into a stiff pasU% moulding, drying and 
baking the product, and impregnating it with Iriotbyl 
sdioo-iormatc, SiHlOCnHg)^. This mat^erial is said to 
evolve silicon hydride, which is iintnediatoly decoin- 
jioaed, the silicon being oxidised whilst the hydrogen 
unites, in the cohl state, with tlio va^Knir in the carlmretter, 
the gas produced Iming conducted into the gas-holder 
and mixed with the air therein.—II. B. 

Combustion gasc-i under pressure ; Apparatus for pro- 

ducing - for use as motive power for drimng turbines 

and the like, and means in combination therewith for 
producing a liquid jet, A. Vogt, Ixindon. Eng. Pat. 
26,178, Doc. 1, 1904. 

Air and combustible gas (or sprayed liquid fuel) are 
admittini continuously under prcHsure into a Htrong steel 
cylinder, wherein tliey burn, with the production of hot 
gases under liigh jn-essure, which are led out at high 
velocity througli « discharge nozzle at the end of the 
cylinder to the apparatus in winch the motive iMiwor is 
to be devcloyied. Within the outer cylinder is a aericK 
of concentric cylindrical casings, of thin sheet nickel or 
the like, one within the other. The ooinpresaed nir supply 
IS obligi'>d to pass consecutively up and down the annular 
spaces between the cylindrical cosingp, before it encounters 
the gas supply on entering the innermost casing. In this 
way the air is prcheaU'id, and loss of licat by radiation is 
mmiDiised. The discharge nozzle may be surrounded by 
another, supplied with liquid, whereby, owing to the 
injector action, a jet of liquid at high velocity mnv be 
formed.— H. B. 

Suction-Gas prodiieer ■fdant. C. Whitfield, Kettering. 

Kng. Pat. 4917, March 9, 1905. 

The gas-outlet pipe from a producer y^sscs vertically 
<lownwards, and opens into the top of an enclosed tank 
let into the groiinn; the scrubber rises vertically above 
the same tank, which is long enough to extend beneath 
the oyien ends of both the yiipe and the scruhlwr, and 
leave a jiortion open at the toy) to the atmosphere, A 
flange, deyiending from the top of the tank into the water 
therein, seals oft the open part from that through viiich 
the gas flows on its way from the pipe to the foot of the 
scrubber, and jicrmits the wat<<r level to rise and fall, 
in the part Iwdow the piyx' an<l scrubber, at each suction 
stroke. The verticol y>ortion of the gas-outlet piyio is 
grooved syurally on its exterior and is enclosed m an 
oyien-euded concentric sleeve from which a branch pij>c 
loads to the generating chamber of the producer; water 
is allowed to ilow down the spiral grooves and is vayxinsed 
the heat derived from the out-flowing gas; and the 
mixUu*e of air and steam is aspirated, at each stroke, into 
the pi oduccr from the annular space between the grooved 
yiipe and llio sleeve.—H. B. 

Oas producers; Impis. in — . Tangyes, Ltd., Soho, 
Staffs., and J. Hobson, jun., Handsworth, Staffs. 
Eng. Pat. 8634. April 20, 1906. 

I'he gas producer, which is designed for use with bitu¬ 
minous coal, and more particularly as a suction producer, 
is provided, at the lower part of the combustion ohainbor 
with an annular water-vaporising chamber, through 
which the air supply is led before passing to the upper 
part of the combustion chaml>er. Whilst gas is lieing 
Jiroduoed, the air and vapour are led only in a downward 
direction through the fuel; hence the tarry matters given 
of! by the fresh fuel, which is charged into tho producer 


from above, have to pass downwards through the 
incandescent zone, beoomin^ completely gasified. A 
blower and suitably valved pipes ore provided, whereby, 
in starting the comlJustion, air can bo blown either upwaras 
' or downwards through tho fuel. If an additional supply 
I of steam is required, the hot gases aro led through a 
tubular interohanger containing water, over which an 
; additional air current is drawn.- 'H. B. 

I 

' Gas produecra; Construction and method of operation 

of -, H. Lane, Manchester. Eng. Pat. 10,490, 

, May 19, 1905. 

; The producer is of tho intermittent type, and during 
, the Hteaming period tho steam is introauoed above and 
j b(‘tow the fuel so as to traverse tho samo. partly in an 
. uyiword direction and yiartly downward. The gas is 
! collected in an annular conduit, in the thickness of jthe 
; brickwork shell of the producer, about midway in tho 
height ot the column of fuel, and communioating with 
tlie generating chamber by radial ayicrturos or perlorations, 

, —C.S. 

I Electric glow lamps; Process of making a metallic con- 
i ncction bciu'ecn the lighl.amtUng bodies ana the supplf/ 

conductors of --. 11. Kuze), Baden, Austria. Kng. 

Put. 16,402, July 27, 1905. 

; A METALLIC connection, betwt*en tho light-emitting body 
and Its supply conductors, is made by applying to the 
I joints a metaf of high melting ymint wnilst such metal is 
! in a colloidal or ywisly condition, as deseribed in Bug. 

! Pat. 28,154 of 1904 (this J., 1906, 116), drying the yiasty 
I substance, and lioating tho joints gradually to a white 
' heat 111 a neutral atmosphero.—11. B. 

UNiricn States I^atents. 

I Gas-produce.rs ; Process of operating -. B. K. Eldrod, 

1 Bronxvillo, N.V'., Assignor to Combustion Utilities 

; Co., New York. U.S. Pat. 813,028, Fob. 27, 1906. 

' The process of oyierating a gas producer consists in 
; cooling, jiurifyiug and compressing yiroduots of com- 
’ bustion, and feeding those compressed gases, admixed 
with air, into the yiroducer in the form of a high-pressure 
I jet, tlu'ough an unseak^d passage way, containing a 
j similar mixture, whereby the fo^ will respond to tho 
, pressure in the yiroducor.—W. C. 11. 

' Gas-producer. C. Ellis, Assignor t-o Combustion Utilities 
Co., New York. U.S. Put. 813,029, Feb. 27, 1900. 
This patent covers an arrangement of a gas making and 
using plant, which forms an almost ol<»ed system. The 
gas supplied by the producer is used in heating a furnace, 
and the products of combustion, low in carbon dioxide 
or containing an excess of oxygen, euscape to tho stack, 

! The stack is lapped by a pipe through which a portion 
I of tho products of combustion aro withdrawn. This 
I pipe is surrounded by a easing, provided with an inlet 
for air, for tho purpose of cooling tho products of com- 
I bustion in tho pipe; and the air thus heated is used as 
' the supporter of combubtion in the furnace, the movement 
j of the air lieing offeoted by a fan, on the pressure side of 
: which an excess-outlet is arranged, i.e., between the fan 
I and the furnace. The products of combustion are drawn 
. from the stack, through the cooling apparatus, and 
I dehvered to the ^ producing zone of the producer by 
' moans of a fan. There is a valved air-inlet on the pipe 
: on the suction side of tho fan, by which air is mixed 
! with the products of combustion introduced into the 
producer, and a valved waste-outlet on the pipe connecting 
I the fan with the producer.—W. C. H. 

i Gas: Apparatus for producing -. C. Ellis, White 

I Floins, N.Y. U.S. Pat. 814,279, March 6, 1900, 

I The gas-producing plant described comprises a fuel- 
I burning furnace, provided with a ciiimnoy stack, from 
I which liot products of combustion are drawn though 
: a gas-washer, by means of a fan, and forced, when washed, 
i into a producer, the pijpe oonnoetions being also provided 
I with means for admixing regulated amounts of air with 
I tlm washed gases before entering the producer. (See also 
j preceding abstract.)—W. C. H. 

c 2 
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Qaa ; Procea^* of generating -. C. Ellis, Assignor to 

Combustion Ctilitics Co., New York. U.S. Pat. 

814,001. Feb. 27, 1906. 

Ik the generation of gas in a gas producer, an endothermic 
body consisting of mixed poducts of combustion from 
different souroos, is suppuod to the draught current, 
whereby the teniperature of this endothermic body may 
be regulated to any desired degree. I'he mixture may 
consist of the products of combustion from a furnace 
treating ore and of those from a boiler furnace.—K. L. 

Oaa-produccr. J. H. Swindell. Pittsburg, Pa. U.S. Pat. 

814,249, March 6, 1900. 

Ik the producer dosenbed, a combustion chamber, a 
cooler, a scrubber, and a purifier chamber are all included 
in the same easing, and suitably connected. The com* 
bastion ehaiiilxir is providi'd with a water'Seal ash-j^iit, 
and at the bottom of tlie cooler is a water-seal tar-receiving 
pan, which I'Xtends beyond the casing, to allow of the 
removal of tar, without inU^rrupting the working of the 
apparatus. Air and steam are introduceil into the sjiaca 
beneath the* grate, the steam being supplied from a tank 
or boiler wluch surrounds a j)ortion of the combustion 
ohamhor, and the air through a draught pipe, into which 
steam from the boiler is uin^cted. The steam pi|K} is 
provided with a valve, and the draught-pipe with a 
daffljier, both of whieh are automatically eontroHcd by 
the pressure of the gas issuing from the apparatus; the 
suction of the gas aitects a diaphragm which is eoimected 
with a walking-beam conneidcd w'lth the valve and 
darufter.—W. C. H. 


smaller diameter, in whiob a flame is burning. The 
diameter of the inner chimney diminishes towards the 
top, and a long flame is produced within it. The ms 
under examination jiartly enters the lower end of the 
inner chimney, thus furnishing the oxygon required by 
the flame, and partly flows up outside it, escaping at the 
top into the atmosphere. According as the gas contains 
less or more oxygen, the flame lengthens or shortens 
proportionately, and by observing the length of the flame 
by means of a scale behind it, the composition of the gas 
is determined.>>-H.B. 

Waicr-gaa; Device for inirodveing -. into coaUgaa 

retorts, J. K. (Joldschmid. Fr. Pat. 358,562, Oct. 16, 
1905. Under Int. Conv., Oct. 17, 1904. 

Tiik elbow pipe through whiob the water-gas la led into 
the gas retort is provided at the angii* witli a perforated 
])lug and a lateral screw sto})|Hir so aiTatiged that, by 
removing the plug or the Btopjvr, access can readily be 
had to either limb of the elbow pi))e.— H. H. 

Oas generator in Oirect connection v'ilh a Imrner. L. 

Koester. Fr. Pat. 358,1)32, Oct. 18, UM)6. 

Thk generator chandler, containing the fuel, is placed in 
direct conununicatioii with the boiler or other apparatus 
to be heated, and streams of air are admitted l>oth above 
and below the o^xming in the mosonry through which 
the generator gas enU^rs the combustion chandfcr of tlie 
ap^iaratuH in question, these air sTrennis serving to keep 
the masonry cool by flowing over its outer surface.s before 
enteiing the combtislion chamber.-—N. B. 


Fkekch Patent.h. 

Briquettes; Lignite, or -peat -. C. F. M. Guirouvet. 

Fr. Put. 35(1,424, Dec. 24, 1904. 

Peat or lignite is distilled in a retort, and the residual 
coke is pulverised ami ineorpoiated with tar and a small 
quantity of salljs-ire, the whole being compressed in 
moulds, then dried, und reheated in an oven until the 
liberation ol fiinu's lias ceased.—(J. S. 

Peat; Process for desiccating and preparing -, for 

utUisalion as fuel or litter. 1). 11. O’Sullivan-Heare. 
Fr. Pat. 358,699, Oct. 20. 1905. 

An*ER pr<!ssing out the greater part of the free " water 
biT mechanicnl mt'ans, the “latent” water in the i^at 
18 liberated by the application of heat in a suitable niamuT, 
AO as to soften the fibre. The softened fjeat is next 
treated in a siiecial filter-press, so as to break the fibres 
and express the containetl water, the residue being put 
through a telting process and pressed into solid briquettes 
in siutable moulds.—C. IS. 

Combustible; Artificial -, ««rf process for Us rnanv- 

fuctun. A. Kngle. Fr. I’at. 358.831, Oct. 24, 1906. 
NiUHT-6un. ami .similar matters are mixed with quicklime, 
which absorbs waUT and also renders them inodorous. 
The reaulting masH is mixed with twK'o its bulk of pow¬ 
dered coal and is made into a mass with tar or oil residues 
and briquetted.—W. 11. C. 

Cool and similar combualxblcs; ComiKOmd for assisting 

the cimhu&Uon of -, and for preventing the cUnkering 

and destruction of the fire-bars. J. A. Fravel. Fi. 
Pat. 358.807, Ocl. 24, 1906. 

A BOLUTioM of alkali nitrates, holding in suspension a 
small })ro])ortion of ferrous oxi<le, is sprinkled over the 
coal or other combustible bi'fore the latUu* is charged 
into the furnace, or it may lie- sprayed over the tire itself. 
The nitrates are decomposed by the heat and liberate 
oxygen which assista the combustion, whilst the bases 
present combine with any silica in the fuel to form an 
ash which dues not produce clinker on the bars.—W. H. C. 

Gaseous mixture; Apparatus for determining the pro- 
portions of a —. P. de Bruyn, G.m.L.H. Fr. Pat. 
358,516, Got. 14, 1906. 

Tbs gas to bu examined is admitted at the encloatxi base 
<of a chimney which surrounds another chimney, of much 


I Contact material [for gas mixture8\; Support for -. 

j Soc. Frati^aise (ITneandeHcence par )e (^az (Systemo 
I Auer). Fr. Pat. 358.808. (>el. 24. BIOS. 

In the production of ilJuiuinating or heating gas by 
1 catalytic ])rocesBew, notably m tlie reiluction of carbon 
• monoxide with hydrogen, llic tempeuature of reaction 
‘ moy be considerably reduced and, iiieidentally, tlie catalyti*: 

! iviwer of tlie contact material sti-engthened, by employing 
; a fibrous substance or jilanicntH as support fur the lattoi. 
i For instance, fibrous asbt'stos may be impregnated with 

a solnlum of a salt of iron, nickel, cobalt or copjier. whicli 

latter is then transformed into the oxide and suli.seijuontJy 

reduced to the metal.— R. L. 

(iasnnis rnedinm for camjing the •aponrs of lolatilf r^m- 
husltble liquids; Process for producing a non-oxidising 
—U Martini and 11. Buneke. Fr. Pat. 359,018, 

I Oct. 31, 1905. Under Int. Gonv., May 15, 1905. 

, A cuMHusTJULK gas, such as coal gas, is mixed w'itli the 
j quantity of air necessary for its complett* combustion, 

; and the mixture is binned <-outmiiously in a closed 
i chamber, in the ahHcnce of air. 7'he gaseons products of the 
I combustion are led through a cooling device into a 
: carburetter, containing gasolene or the like, for the 
! j»roduction of carbiiretted gas. It is claimed that this 
j non-oxidising vehicle for the combustible vapour is safer 
^ than air or the exhaust gases from gas engines, boiler 
I furnaces, &c., whilst being cheaper than carbon dioxide. 

I -H. B. 

Electric incandcscenec lamps ; Process of making lumi¬ 
nous bodies for --. H. Kuzel. Fr. Pat. 359,(^, 

Jan. 9, 1905. 

See Kng. Pat. 28,164 of 1904; this J., 1900, U6.—T.F.B. 

Carbon filaments for incandescence lamps, and process for 
making the same. (ie. Franv. pour rExploitatiou des 
Procedcs Thomson-Houston. hr. Pat. 358,921, S©i>t. 
6 , 1906 

See Kng. Pat. 6969a of 1904; this J., 1906, 721.—T.F.B. 

Incandescence electric lamps toith filaments of tungsten, 
molybdemm, or similar metals; Process of manu¬ 
facturing -. Siemens and Halake, .A.-G. Fr. Pat. 

369,010, Oct. 31, 1906. Under lat. Conv., Nov» 15, 
1904. 

See Eng. Pat. 23,098 of 1906; this J., 1906, 115.—H. K 
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in.-DESTRUCTIVS DimiXATIOH, 
TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

{Coniinued from -pagt 258.) 

Vetroltum products. U.8. Customs Decision, Jon. 10,1900. 
The United States Circuit Court of Appeals, decided 
that the provision in paragraph 020 of the tariff, that 
if there be imported into the United States crude petroleum 
or the products of crude petroleum produced in any 
country whicli imposes a duty on crude petroleum or its 
products exported from the United States, there shall in 
such cases bo levied, paid and collected a duty upon 
said crude petroleum or its products so imported, equal 
to the duty imjmsod by such country,” ineane that when 
crude petroleum is imported into the United States it 
ahali pay what<>vor duty is laid upon it by the country 
where it is produced. Jj'urther. when any product of crude 
l^itroleum is ho imported it shall pay the duty imposed 
upon such pnxluct by the country where such product is 
produced. If, however, the country making the product 
ini|> 08 e« no duty on similar products from the United 
States, the product shall have free entry into the United 
Slates even though the crude petroleum from which the 
product is made bo produced by a country imposing a 
duty on the crude petroleum of the United States. Thus 
HuHsia and Germany each impose a duty on crude 
iwtroieum and its products imported from the United 
States, while Belgium docs not. Hence paralHn oil maim* 
focturod in Gennany from Russian petroleum is subje(!t 
to the rates levied by Germany on American paralliu oil, 
while paraihn oil inanufaoturcd in Belgium from Hussian 
l^aitruleum is free of duty when imported into the United 
States. The Court further held by a majority-opinion that 
the provision of paragraph 633 for the free entry of 
]>araftin docs not ujNuaU) to oxcludo it from the provision 
tor products of crude i>etrolouni as above given; also 
that the same provision includes the more valuable 
jietroleum products, but not the less valuable ones, 
such as paraffinum moUe composed of parallin oil and 
ccrcsin, the latter of principal value. [T.K.J R. W. M. 

Umtjsi) States Patents. 

IhstUling wood and obtainvig therefrom the different by- 

produha; Apparatus for -. W. W. and T. L. 

dames, Itawles Springs, Miss. U.S. Pat. Hl3,l^)2, 
Fob. 20, 1900. 

A KBCTATiauLAR. bux-shaped retort is mounted, by 
diagonally opposite corners, on standards of equal height, 
and IS Otted with internal steam coils arranged along the 
vertical sides of the retort, so as to leave a central space 
lor the charge of wood to be distilled. Steam supply 
and discharge pipes are provided, the latter containing 
a “ puppet valve ”; and charging and discharging doors aro 
carnea by the vertically opposite upper and lower cornort 
of the retort.—G. S. 

Coke Oven. G. Pierboni and P. Bufano, Connellaville, 
i'a. U.S. Pat. 814,621, March 6. 1906. 

Tum oven is of ovoid form and is provided with an arched 
roof, constructed of bricks of keystone form laid in tiers, 
the ends of each tier being closed with a horizontally 
tapped key brick, and the centre of the arch being closed 
with an approximately ovoid brick forming the vent of 
the oven. The oven is provided with a door or opening, 
the wall adjacent to the same being concaved or archil 
horizontally.—C. S 

Fhencu Patents. 

Coke ovens ; Horizontal , with gas Hrcndating alter¬ 
nately in opposite direaions. W. Klbnne. Pah 
358,624, Oct. 18, 1905. 

Two gas mains aro provided at each end of the oven, to 
work alternately, each of them delivering the gas into one 
of two parallel, longitudinal channels, mtuat^ in juxta* 
position underneath the sole of the serios of hues in each 
moiety of the oven, so that when the one gat main is 


working, the gas passes through one of these channels 
into certain of tbe nues, whilst the waste gases are utilised 
in heating one of a pair of recuperators. Uie hot air for 
the combustion of the gas being Bup];^ed by the second 
regenerator and delivered into the oven through the 
second channel. When the second gas main is working, 
the functions of the ohanoeUt are reversed, and the second 
recuperator is heated, the hot air being supplied from 
the first one.—C.8. 

Paint or composition ; Hon-corromv and antiseptic — 
P.E.Dunnot. Fr. Pat. 358,692, Oct. 17, 1905. XUIA., 
page 325. 

Hydrocarbons; Process of rendering volatile —— 
uninflammaldc suck as petroleum spirit {benzine). 

I A. Boernor and J. Fluss. Fr. Pat. 359.044, Oct. 31, 

I 1906. 

1 To render volatile hydrocarbons uninflammable, and 
: prepare an incuinbustiblo solvent for fats, one part of 
I carbon chloride or tetrachloride and two parts of ” heavy 
I benzine ” are mixed with varying quautities of turpentine 
i spirit, rosin, or solutions of resin and heavy hvdrooarbons 
that will dissolve fats. In the product, trie “ heavy 
benzine ” may be replaced by iX)troleum, for the purpose 
of utiliHing it as an addition to im^x^rfeotly refined ^letru* 
leum, in order to raise the flashing jxiint and BijeciHo 
gravity of the latter according to requirements (see this 
J., 1905, 962; Eng. Pat. 16, 756).—C. S. 


IV.-COLOURING MATTERS AND 
DYESTUFFS. 

{Vontimied from page 261.) 

i.i-Anthraquinone. H. Dienol. Bor., 1906, 89, 926—938. 

! When an alcoholic solution of a-antUroi is boiled in a 
i redux apparatus for 6—7 hours witli sodium nitrite and 
zinc cblunde, in ooiioontrated aqueous solution, two 
isomeno nitroso compounds, 2.1- and 1.4- nitro- 
soantlirol, are obtained, which are easily separated 
by the greattn- solubility of the zinc salt of the l.4-deriva- 
tive. The former crystallises from alcohol in brownish- 
red or orango nocKlies, douonniosiiig at 200" C., whilst the 
latter forms glistening, light-brown needles darkening at 
205" 0., and molting and decoinixising at 233" 0. On 
reduction, the corresponding amino compounds are 
obtained, which, when subjected to oxidation, yield 1.2- 
and 1.4- antliraquinoue. The latter orystsdllses from 
alcohol in long yellow needles melting at 206" C. Reduc¬ 
tion, acetylation and oxidation led to the formation 
I of quinizarin, which possc^sses only weak mordant-dyeing 
! properties.— D. B. 

* English Patents. 

j 

Sulphur colouring matters [Sulphide ^estuffs]; Manu¬ 
facture of -. A. Meyenberg, J. T. Alpass and The 

Clayton Aniline Co., Manchester. Eng. Pat. 11,066, 
May 26, 1905. 

P^A-TOLUVLKNBDI^INE (NH2:CHa;NH2,l:3:4) is heated 
with twice its weight of sulphur in an oil-bath, to 
a temperature of 210®—240® C., until the evolution of 
sulphuretted hydrogen ceases. The molt obtained it 
insoluble in dilute solutions of sodium sulpliide, but if it 
be heated with caustic alkali or a similar compound to 
about 140° C., it mves a soluble substance which dyes 
cotton a yellowish-orown shade from a sodium sulphide 
bath. By exposure to the air, this is converted into a 
good olive-green, which is made brighter by treatment 
with hydrogen peroxide and is darken^ by metalUo salts. 

If the para-toluylenediamine be heated with twice it« 
weight of 40 per cent, formic acid, a compound is obtained 
which melts at 138°—140° CL, and gives a good yellow 
dyeatuS on heating to 240° C. with twice its weight of 
sulphur. By heating the formic acid derivative with 
sulphur and sodium sulphide, a brovm sulphide dyestufl 
is tormed,—A. B. 8. 
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Lakes [from axo dye.Huffs]; Manufadure of new edoat 
. C. D. Abol. FVom Act-Gea. f. Anilinfabr. 
Eng. Pat. 15,170, July 24, 1905. XUIA., page 325. 

United States Patent. 

Anthraquimne compoMoid {Anthracene dyeMuff] and 
process of making same. M. H. Isler, Mannheim, 
Aaeignor to Badiache Anllin und Soda Fabhk, Lud- 
wigahafen on Rhino, Oerniany. U.S. Pat. 814,137, 
March fi, 1006. 

See Pr. Pal. 367,138 of 1906 ; this J.. 1906, 06.~T. F. B. 

French Patent. ; 

Tanning and colouring materials; A ulomatic extractor j 

for -. L. F. Jury. Fr. Pat. 368,78.3, Oct. 7, 1905, 

XIV., page 327. 


V.—PBEPARINO, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

(i'onlinued from page 203.) 

Cotton dyed mtk sulphide blacks ; Some remarks concerntn^^ 

Pilliny's paper on -. A. Kertesz. J, Soc. Byers 

and Col., 1906. 22, 93—94. 

The author confirms most of Pillitig’s results (this J., 1900, 
216), but, op|) 08 ed to the latter, states that after-treat¬ 
ment with potassium bichromate and acetic acid, has no 
TCrcoplible effect in preventing the tendering of cotton 
dyed with sulphide blacks. He fiomts out that the tendor- 
ing can always be prevented, a.s was shown some years ago 
(see U.S. Pat. 693.663 of 1902; this J., 1902, 471), by 
arranging that the linoi treatment of the goods after 
dyeing is always an alkaline one.—A. S. 

Cotton and linen ; Tc4 to differentiate -. 

A. Herzog. XXIIL, page 338. 

Enolisb Patents. 

CeUvlost [F»moac] ; Apparatus for filtering and pumping 
or regdating the flow of sduUons of - —. C. F. 3’op- 
ham. Kng. Pat. 6706, March 18, 1905. XIX., page 333. 

Wool lubricant soluble in tvafer. J. W. Riep and 
O. H. Bauer, Dusseldorf, (iennany. Eng. Pat. 7231, 
April 5, 1906. 

100 KILOS, of castor oil are mixed with a solution of 50 
kilos, of caustic {xitash of 50^ B. in 50 litres of water, and 
heated to 99° Then 40 litres of water are added 
slowly so as io |)revonl the tomjHjrature falling appreciably. 
When the liquid biggins to rise in the vessel, another 40 
litres of water are imded so as to keep the temperature I 
steady (bt'causn a rise might cause complete saponification) 
until the whole mass becomes a thin and clear liquid : 
this IB diluted with water in the proportion of 1 to 5, 
and is then ready for use. 

Only a portion of the oil is saponified, and the remainder 
is dissolved in the soap formed and the excess of alkali. 

—A. B. S. 

Flax, hemp, jvie, taw and similar fibres; Spinning of 

- by ihk wet process. P. Heyndriok, A. Delerue, 

J. Uantzer and E. Moogy, lille, France. Eng. Fat. 
21,922, Oct 27, 1906. 

In order to soften the nmmy matters which are usually 
present in the ** slivers^* of tho above materials, they ore 
passed through a vessel of water containing zinc chloride, 
and heated to from 25°—30° C. before going through the 
process of drawing. The usual amount of zinc chloride 
employed is 2—3 grms. of the anhydrous salt nor litre of 
water, but the j^^tion can be varied accoraing to the 
nature of the textile material.—A. B. S. 


Dyeing, mordanting and hUaching of loose materials, spun 

threads, cops, knitted goods, dse.; Ap^ratus for -. 

O. Venter. Chemnitz, Germany. Eng. Pat. 16,532, 
July 28, 1906. 

The invention relates to on apparatus in which the dye- 
liquor, &o., can traverse fabric to bo dyed in either direc¬ 
tion without revorsiiig tho pump, and the ap|mratu8 can 
also be connected with suction or pressure pipes for the 
purpose of sucking or forcing the liquid through tho 
material to be treated. 



The figure shows one form of machine, 1 is the dye- 
vat proper, which contains tho material to be treated 
(in this case (h>}»s) and is o|)en at the top : 2 is the closed 
dye tank, which le connected with 1 by means of tho 
|>orforated pipe, 21. tho three-way cock, 13, and the vessel, 

20 , to which are attached tho perforated spindles, 23, for 
holding the cops. 3, 4, 5 and 6 are connect ions for steam, 
compressed air, vacuum and water rcBpectively. 12, 14, 
and 15 are three-way cocks; 7, is a pump, and 19, a 
reducing value. The other eonnections are shown in the 
figure. When the material has been placed in 1. and the 
dye-liquor in 2, connection can Iki made lietweou 30 and 8, 

! and between 20 and 21, and by alternately connecting 
the pipe, 30, to the compressed air or vacuum, the liquid 
can oe forced or sucked through the course, 12, 8, 2, 

21, 13, 20, 31, 23, and 1. Jf it be dcsiml to use the pump 
the coimeetions are made in the following order:—First 

j 23, 31, 20, 22, 10, 14, 24, 7, 11, 15, 25, I, whereby tho 
i liquor iH forced through the material outwards, and 
I then J, 16, 14, 24, 7, 11, 16, 17, 2. 21, 13, 22, 20, 

I 31, 23; the latter method forces the liquid through 
the material in tho reverse direction to the first and 
without reversing the pump. By means of 19, a super- 
pressure of steam or eomprossed air may he kept up 
m 2.—A. B, S. 

Fvaporalors for emporaiing the liquid in brewers' wash, 
smnt' uHish or pof ale from distilleries, waste or spent 
dyes and the hke, and cctncenlrating the solids in the 
same; the emporator being also ap^icable as a smoke 

washer; Impis. in -. A. B. Lennox and T. 

Mackenzie. Eng. Pat. 7962, April 14, 1905. XVIIIB., 
page 332. 

United States Patent.*?. 

Cotton or fhrwa material for textile and like purposes S 

Ap^ratus for obtaining - frmn nniste products. 

C. Knopf, Homelingen, Assignor to J. D. Barth, Bremen, 
and P. H. Minok, Homelingen, Germany. U.S. Pat. 
814,967, March 13, 1906. 

See Eng. Pat. 12,660 of 1906; this J., 1906,217.—T. F. B. 

Fdtrics; Apparatus for treating textile -. 0. Ober- 

maicr, Lambrecht, Germany. U.S, Pat. 816,306, 
March 13, 1906. 

See Fr. Pat 356,187 of 1906; this J., 1906, 17.—T. F. B. 
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formaldehyde hydroaulphiU {8): Proeeet of making 

-. E. A. Foumeftux, Assignor to H. A. Met*, New 

York. U.S. Pat. 814,031, March 6. 1906. 

An acid is added so slowly to a mixture of zino and an 
lUkali formaldehyde bisulpmte compound that no free acid 
forms in the mixture : a basic zinc formaldehyde hydro- 
sulphite (S) ” is stated to be produced.—T. F. B. 

Zine formaldehyde hydroeulphite {8)Process of making 
basic . E. A. Foumeaux, Assignor to H. A. Metz, 

New York. U.S. Pat. 814,032, March 6. 1906. 

0ns molecular proportion of zinc is added to 2 mols. of 
etdphurous acid ; 2 mols. of formaldehyde are then added, j to end and are drawn through the trough at full width 
and the mixture is reduced by the a<fdition of a further ; and in a continuous manner by means of soueezing rollers, 
mol. of zinc, whereby “ basic zino formaldehyde | passing successively, in contact with the two tubes, 
hydroBulpliite (S) ** is formed. (See also preceding abstract j immediately in front of the slits. As the liquors are thus 
and U.S. Pat. 812,124 of 1906 ; this J., 1906, 217.) ! forced through the tissues, more Ihorougb scouring th^ 

—T. F. B. I has hitherto been effected, is produced, whilst certain 
Fkench Patents. i classes of tissues, c.g., flaimels, which are subsequently to 

WooUentUmes ; Maddnejor washing, scovring, d:c.. -. i have their surface “raised,” are loft in a condition very 

K. Rousselle. Fr. Fat. 358,815, Oct. 18, 1906. Under 1 suitoble for tliat process.—F. JJ. 

Int, CoDv., April 13, 1906. 




iNsini the trough, a (see Fig.), mounted within the vat. 
If two tubes, b and A, are fixed horizontally and parallel 
to each other. These tubes are closed at one end and 
connected respectively wirii the liquor-suction and 
force pipes of a centrifugal pump, p. The tube, 6, 
has extending along it a V-shap^ slit, c, wider 
in the middle and narrower towards the ends. The 
other tube, A, has in it a narrow, lonmtudinal slit, m, and 
is provided internally with a removable filter for the inter¬ 
ception of matters in suspension in the water and in the 
somtions employed in the washing and scouring operations. 

1 The woollen tissues to be scourM are sewn together end 
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Yams in th. form of bobhina; Apparatus for dyeing eroaS’ 

vxmnd -. A. Sedeyn. Ft. Pat. 358,070, Oct. 10, 

1906. Under Ini Conv., Sept. 26, 1905. 




Thb ubuaI, intermediate, perforated tube upon wbioh yams 
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are wound in the form of ** cheeees ” or bobbins, before 
being placed upon the inner, perforated tube on whioh 
they are dyed, ia dispensed with, tbs yams being wound 
upon a tube, a (see figures), and forced from this, either 
directly (one end, s, of the tube being in this case made 
to fit into the dye-tubej, or, indirectly (over a solid end* 
piece, /), on to the perforated pipe, 6 , of the dyeing 
apparatus. To the bottom of the latter pipe a plate, g, is 
attarchod (Fig. 4), above which the bobbins are placed sue* 
cessively in TOsition. When almost the whole length of 
the pipe has been covered by the bobbins, a second plate, 

/t, to whioh a sleeve-pipe is affixed, is fitted to the top. 
Pressure is applied to the upper plate to bring the two 
plates nearer together and so to compress the bobbins 
and cause them to form a compact mass around the 
central pipe. The dyeing is then performed in the usual 
manner by drawing or forcing dyo-liquors alternately in 
opposite mrections through the yarns. Afterwards the 
pipe with the yarns upon it is withdrawn from the dyeing 
apparatus, and, the cover plate being removed, is placed 
ill an inverted position above a portable unwinding tube, 
upon which each bobbin is in turn received and from 
whioh the yarn composing it is unwound.—K. B. 

PaiTUings ; Producing - fast to uHi/thing, on textile 

iisiues, rfTC. E. Hottenroth, m/c Clo 6 t 6 -Brown. Fr. Pat. 
368,664, Oct. 16, 

Paintings, fast to washing with water and to soaping, 
are produced upon tissues, £c., by means of mixtures con* 
taining. in addition to a pigment, an agglutinant, such as 
cum arable, and a bichromate, e.g., potassium bichromate. 
Each tint or layer of colour is separately applied, in dull 
daylight or non-actinic light, then exposed to light and the 
tissue, &c., washed and dried.-E. B. 

Waierprooi tiimuea and a process of mnnufacturing the 
same. U A. Bond. Fr. Pat. 368,019, Oct. 18, 1905. 
Tlssuks, cordage, &c., arc rendered impermeable to water 
by a pasHHge, at a f^innfK'raturo of about *200‘^ C., tlirough 
melted bitumen (bitumen melting at about 176'^ (J. is 
suitable), the excc'HM of tlie latter being removed by means ! 
of squeezing rollers, followed by passages first through | 
the air to cool and partially set the bitumen and thou i 
tlirough a box contaimng a suitable “siccative,” e.g., i 
steatite. 'J’he goods may, if desired, bo aflerw'ards passed ! 
between polishing rollcis to rciuler their surfaces smooth. 
The materials thus tieatod, it is stated, may bo fjmploycd 
with advantage in place of materials made waterproof 
by means of mdiarubbor or tnr.—E. B. 

VI.—COLOURING WOOD, PAPER, 
LEATHER, &c. 

(Continued jrom page 203.) 

Esaiasit Patent. 

Printing marMne for mdl-paper. J. Wood, Bamsbottom, 
Lancs. Eng. Pat. 13,607, duly 1, 1905. 

The main bucking-bowl of tho printinjj raaohiue is sup- 
liorted in slotted bottrings and cuu be raised out of contact 
with tho printing rollers by means of an arrangement of 
levers. 1316 main driving wheel is connected to tho bowl 
by means of a suitable elastic oouplmg so arranged that 
the driving wheel is not thrown out of gear by raising 
the bowl, but continues to drive tho colour “ sieves ” and 
printing rollers, and so keeps the colour uniform.—A.B.S. 

vn.— ACIDS, ALKALIS. AND SALTS, 
AND NON-METALLIC ELEMENTS. 

[Continued from page 265.) 

Chandier process; Intensive UKtrking of the -. M. 

Neumann. Z. angew. Chem., 1906, 19 , 474—481. 
CoNTBOVBBSiAL. A reply to and oritiolam of the papen 
of Luty (this J., 1905, 921) and Niedenfuhr (this J.» 
1906. 120).—J. T. D, 


Cl. VIL-ACrDS. ALKATJS, SALTS, Ac. 


Alkali chromates. F. A. H. Sohreinemokers. Z. phyaik. 
Chem., 1906, 55 , 71—98. 

Thb results of further work on the alkali chromates ore 
given (see this J., 1905, 1170, 1171). The tri* and tetra* 
chromates of sodium are soluble in water without decom¬ 
position. The solubility of the alkali mono- and biohro* 
mates in water is shown in the following table 

1(K) grms. of water at 30® C. wiU dissolve: 


Ammonium chromate . 40.46 grms. 

Potassium chromate. 64.91 „ 

Sodium chromate . 87.30 „ 

Lithium chromate. 60.94 „ 

Ammonium bichromate. 47.17 ,, 

PotoMsiiim bichromate . 18.12 

Sodium bichromate . 197.6 „ 

Lithium bichromate . 130.4 

—A. S. 


Borates of tkt alkali metals and of ammonia [and barium].. 

A. Atterborg. /. anorg. Chom., 1906, 4fi, 367—378. 
Five different potassium borates are obtainable, viz., a 
monuborato, K, 20 ,B 20 n> 3 H 2 (>, whioh orystaliises only from 
alkaline solutions: its aqueous solutionew dissociate, a 
diborate being obtained, viz., K 20 , 2 Bo 02 |, 4 H 20 . Two 
other diborates, crystallising with 6 ^ ana 6 mols. of water 
respectively, are obtained from aqueous solutions con¬ 
taining 1 mol. of potassium hydroxide to 2 of boric anhy¬ 
dride. A potasHiitm pentaborate, K 20 , 5 B 203 . 8 H 26 , 
has been pn^pared by Laurent. Sodium monoborates 
containing 4^, 5^ and K mols. of water of orystailisatioi 4 
were all obtained from solutions containing equal mole- 
I oulos of sodium hydroxide and boric anhydride. Sodium 
j diborate crystallises with 6 and with 10 mois. of watery 
a sodium pentaborate, Na 2 O, 5 B 203 ,lOU 20 , was also 
obtaincrl the aqueous sulutious of which partially dissociate. 
An ammonium diborate, (NR 4 ) 2 O, 2 B 2 (l 3 » 5 M 20 , and a 
iMUitaborat-e, (NH 4 ) 20 , 6 Bq 03 , 8 H 20 , are obtainable: tho 
latter was prepared by aifding ammonia to hot boric acid 
solution in the proportion of 1 mol. of ammonia to 3} of 
boric acid. In no casio could trboratos op tetra- 
boraWs of the alkali metals or of ammonia be prepared. 
Barium forms two monoborates, crystallising with 2 and 
4 mols. of water respectively, and a sosuniborate, 
2 BaO, 3 B 203 . 711 ^^^ '• this lost was obtained by adding boric 
acid solution to excess of baryta water ; when heated 
with baryta water, this sesquiborato is converted into- 
the monoborato crystallising with 2 mols. of water: 
that with 4 mols. of water is produced by heatiug boric 
acid for a long time with excess of baryta water.—T. F. B. 

Magnesium permangan/ite as an oxidising agent. A, 

! Michael and W. W. Gamer. Amer. Chem. J., 1006, 

I 86 . 267—271. 

Aniiydrous magnesium permanganate is a much more 
powerful oxidisiftg a^ent than tho potassium salt. It U 
best prepared by Mitscherlich’s method: by the inter¬ 
action of barium nerinanganat.c and magnesium sulphate. 
It was found to no insoluble in many organic solvents, 
forming stable solutions only in glacial acetic acid and 
in pyndiuo. It dissolves in methyl alcohol whioh ia 
slowly oxidised, but ethyl and propyl alcohols are attacked 
at once. Methyl and ethyl acetates also dissolve it 
sUghtly, tho solutions being tolerably stably. It is best 
used in glacial acetic acid, sincx^ pyiidlno has a remarkable 
inhibiting effect on its action. Propionic acid and its 
higher homologues and tho liydroxy- and keto-acids are 
iminediatelv destroyed by it. Aliphatic ketones are at 
once attac^d, though potassium permanganate decom¬ 
poses them with difficulty. Thus, a solution of potassium 
permanganate in acetone may be boiled without deoom- 
posiUon, but tluB solvent is at once oxidised by the mag¬ 
nesium salt. Even benzene, as well as its derivatives, may 
be oxidised completely to carbon dioxide and water, and 
the aliphatic hydrocarbons, from hexane upwards, give 
the same products.—F. Soon. 

Lead chloride ami lead acetate; Reactions 5e<tue«»— 

J. White. Amer. Chem. J., 1906, 85, 217—227. 

Tub author has studied the leactioos determining tiie 
stdubiUty of lead chloride in lead acetate solution, and 
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has sucooeded in isolating two now crystalline salts, mixed 
ohloro-acetatoH of load,to one of which ho aesigns the formula 
PbCl.CgHjiOo.C^llLOo. the other }>owibly containing the 
complox PbCi.C 2 H 30 o,Pb(C 8 H 302 ) 8 . The former ot these 
is produced when lead chloride is dissolved in a hot glacial 
acetic acid solution of lead acetate, and is decomposed 
by water. The latter crystoUiscs from a solution of lead 
chlonde in aqueous lead acetate. It is soluble in water, 
but decomposed by acetic acid. Those compounds arc 
analogous to those previously <lc8cribed with lead iodide 
(Amer. Chem. J., 1U04. 31, 1). But whereas lead chloride 
and alkali acetates undergo double deoon^osition, lead 
iodide forms compounds with these salts. —F. Soon. 

Lead; Heaciions during the formaiion of certain com-plex 

salts of -. iodiKicetate of lead.'] J. Whii^^ and 

J. M. Nelson. Amor. 01u*in. J., 1906, 86, 227—235. 
(Compare previous abstra^it.) 

A NBW iodoacetate of load has been obtained 
(PbI.C 2 H 3 () 2)5 Pb(C 2 H 302 )g, by tlui interaction of inothvl 
iodide and load acetate in glacial acetic acid, a sligfit 
modification of Carius’s method being adojited. A good 
roanit was obtained by heating a mixture of 6 grms. of 
methyl iodide, 10 grms. of lead acetate, C c.c. of acetic 
acid, and 2 c.c. of acetic anhydride, at 60^—70° C. for about 
6 hours. The crystals resulting were washed with alcohol. 
The influence of temperature and of relative mass have 
been worked out, and the jxiHsiblc, mechanism of the 
reaction is discussed in tlie paiier.— F. Sodn. 

I^latinum and iridium salts; Action of sulphuric acid 

on -, in presence of ammonium sulphate. [Lhiection 

of iridium in commercial 'jlatinum.'] M. Delepine. 
Comptes rend., 1900, 142, 031--633. 

As much as 2 grms. of platinum can be dissolved in 
100 c.c. of concentrated sulphuric acid by prolonged 
boiling (40—60 hours). Those solutions probably contain 
a platmosulphuric acid, much less easily reducible than 
-ohioroplatiiiic acid; for they deposit tiioir platinum 
much less readily when heated with ammonium sulphate 
than with ammonium chloride. 

Iridioplatinum containing 10 per cent, of iridium is 
attacked by sulphuric aciil much less readily than plati¬ 
num ; but it dissolves as a whole, the undissolved portion 
still containing 10 ;>or cent, of iridium. On heating 
with ammonium salts, the iridium remains disHolved, 
■forming a green solution, which turns deep violet when 
boiled with a little nitric acid. This violet colour is so 
■intense that it is possible by its means to detect iridium 
in many samples of commercial “ pure platinum.” 'rUo 
green solution contains the ammonium salt of iridio- 
suiphurio acid. The author has distinguished three 
varieties of those iridiosulphates—(1) green, yielding a 
blue precipitate with barium or strontium salts, slowly 
decomposed by ammonia in the cold (described by Ijocoq 
■de Boisbaudran); (2) green, precipitated by barium salts 
from alkaline solutions only, as greenish-brown oomixiund. 
and giving with ammonia an olive-brown solution; (3) 
olivc-orowii, not precipitated by barium salts unless 
ammonia is present.—J. T. 1). 

Mdal'ammoniums; Nature of -. 0. Ruff and E. 

Ueiscl. Ber., 1900. 39, 828^843. 

The authors find that the so-called alkali-mctal- 
■ammouiums are not compounds at all, but consist of a 
mixture of the metal with adhering saturated liquid 
solution of metal in liquid ammonia. They have deter¬ 
mined the solubility at various temperatures of the 
•alkali-metals in liquid ammonia, and And no other phase, 
oitlior solid or liquid, than metal and saturated solution. 
The small amounts of heat which Joannis has found to 
bo evolved during the solution of sodium or potassium in 
liquid ammonia, are probably attributable to the fact 
that the metals exist in solution not in the monatomic 
•condition, but as Na 2 and K*. Whether the alkaline- 
oarth metal-ammoniums are of a similar nature is not 
yet established.—J. T. D. 

Selenium dioxide. 0. de Coninck. Comptes rend., 
1906, 142, 671- 673. 

Thi paper contains determinations of the solubility of 


i 


i 


I 


1 

I 
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selenium dioxide in water, ethyl and methyl alcohols, 
acetone, and acetic acid, and also of the density of aqueous 
solutions, in addition to notes as to the reactions of 
selenium dioxide with acids, chlorides of phosphorus 
and hydrazine.—E. F. A. 

Nitrogen peroxide; Jtea^ion of —, on ammonia and 
ammonium salts. Besson and Hossett. Ck>mpte8 
rend., 1906, 142, 033—634. 

Liquid ammonia reacts violently on solid nitrogen 
peroxide ; if ammonia gas be slowly brought into contact 
with the pca*oxide, the reaction proceeds more smoothly. 
Nitrogen jicroxido also acts on ammonium salts, though 
heating to i00° U in seabed tubes is then necessary to 
complete the roaciion.—J. T. L. 

Carhon dioxide; liquefied - as a solvent. K. H. 

Buchner Z. physik. Chem., 1906, 64, 666—(588. 

A NDMBSR of different iuorganic and organic substances 
were exommed as to their solubility in liquid carbon 
dioxide. 7 >-Dichlorohonzeno, acetic acid (V), camphor, 
ethyl alcohol (?), carbon bisulphide, other, pentane, 
amyleno, acetylene, benzene, and p-xyleno are (jompicttdy 
miscible, in the liquid condition, with liquid carbon 
dioxide, the solubility curve being throughout below the 
curve representing the critical temperature of solution. 
In other cases, the solubility curve cuts the critical 
temperature curve, e.g., with naphthalene, phonan- 
thrnno, iodoform, p-dihromobenzone, borneol, substituted 
nhenols (exwqit nitrophenol), p-chloro*(or biomo ) nitro- 
iKinzene, 1.2.3- and 1.3.2- dichloronitrobenzone, phthalio 
anliydrldc, succinic anhydride, u-naphthylamine, urea, 
benzattude, and nearly all inorganic substances with the 
exception of gases. In still other instances, the sub¬ 
stances in the liquid condition are partiallv soluble in 
liquid carbon dioxide, the solubility being increased on 
heating, in the case of bromoform and propyl, butyl and 
jsobntyl alcohols; and diminisheil in the case of urethane, 
thymol, o-nitropheuul, nitrobenzene, the mono- and 
<lKihloro-nitrobeuzoncs not previously mentioned, and o- 
bromonitrobenzeno. 

Liquid carbon dioxide resembles liquid cyanogen in 
possessing only a small solvent power, and in this reepeot, 
differs sharply from liquefled sulphur dioxide and ammonia, 
which are good solvents for inorganic salts, and from 
liquefled hydrodiloric, hydrobroimc and bydriodio acids, 
and hydrogen sulphide, in which many organic substances 
are easily soluble.—A. S. 

ClUorine gas ; Use of - under moderate pressurcsinthc 

chemic^ arts. E. A. Ashcroft. Kleotrochem. and Met. 
Ind., 1906, 4 , 91—94. 

Thb use of chlorine under moderate pressures is possible 
only if the gas be perfectly dry, in which condition it does 
not attack any of the ordinary metals. For compressing 
the gas, the author obtamed satisfactory results only by 
the use of ordinary metal reciprocating pumps with 
displacement plun^rs and oil-seals. The chlorine was 
dried by means of zino chloride. For lubricating pur¬ 
poses and for the oil-seals, chlorine-proof whale oil was 
used, which was prepared in the following manner:—Good 
sperm whale oil was treated with chlorine until chemical 
action (indicated by rise of temperature) ceased, and was 
then treated with zinc oxide to neutralise acidity. 

The author states that of many oils tried, the treated 
whale-oil was the only one to prove quite satisfactory. 

Ozone; Conversion of oxygen into - at high tempera¬ 

tures ; and ozidcUion of nitrogen. F. Fischer and F. 
Braehmer. Ber., 1906, 89 , 940—968. 

OzoMS may be formed from oxygen at high temperatures. 
It has often been suspected, but never satisfactorily proved. 
Ozone being endothermic, should be more stable at high 
temperatures, and the great rapdity of its decomposition 
as the temperature faUs, no doubt accounts for the foot 
of its formation never having been demonstrated. The 
authors have exposed oxygen and air to high tempera¬ 
tures, poduood both by ohemioai and by electrical means, 
in the immediate presence of liquid Mr or oxygen, so as to 
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are wound in the form of ** cheeees ” or bobbins, before 
being placed upon the inner, perforated tube on whioh 
they are dyed, ia dispensed with, tbs yams being wound 
upon a tube, a (see figures), and forced from this, either 
directly (one end, s, of the tube being in this case made 
to fit into the dye-tubej, or, indirectly (over a solid end* 
piece, /), on to the perforated pipe, 6 , of the dyeing 
apparatus. To the bottom of the latter pipe a plate, g, is 
attarchod (Fig. 4), above which the bobbins are placed sue* 
cessively in TOsition. When almost the whole length of 
the pipe has been covered by the bobbins, a second plate, 

/t, to whioh a sleeve-pipe is affixed, is fitted to the top. 
Pressure is applied to the upper plate to bring the two 
plates nearer together and so to compress the bobbins 
and cause them to form a compact mass around the 
central pipe. The dyeing is then performed in the usual 
manner by drawing or forcing dyo-liquors alternately in 
opposite mrections through the yarns. Afterwards the 
pipe with the yarns upon it is withdrawn from the dyeing 
apparatus, and, the cover plate being removed, is placed 
ill an inverted position above a portable unwinding tube, 
upon which each bobbin is in turn received and from 
whioh the yarn composing it is unwound.—K. B. 

PaiTUings ; Producing - fast to uHi/thing, on textile 

iisiues, rfTC. E. Hottenroth, m/c Clo 6 t 6 -Brown. Fr. Pat. 
368,664, Oct. 16, 

Paintings, fast to washing with water and to soaping, 
are produced upon tissues, £c., by means of mixtures con* 
taining. in addition to a pigment, an agglutinant, such as 
cum arable, and a bichromate, e.g., potassium bichromate. 
Each tint or layer of colour is separately applied, in dull 
daylight or non-actinic light, then exposed to light and the 
tissue, &c., washed and dried.-E. B. 

Waierprooi tiimuea and a process of mnnufacturing the 
same. U A. Bond. Fr. Pat. 368,019, Oct. 18, 1905. 
Tlssuks, cordage, &c., arc rendered impermeable to water 
by a pasHHge, at a f^innfK'raturo of about *200‘^ C., tlirough 
melted bitumen (bitumen melting at about 176'^ (J. is 
suitable), the excc'HM of tlie latter being removed by means ! 
of squeezing rollers, followed by passages first through | 
the air to cool and partially set the bitumen and thou i 
tlirough a box contaimng a suitable “siccative,” e.g., i 
steatite. 'J’he goods may, if desired, bo aflerw'ards passed ! 
between polishing rollcis to rciuler their surfaces smooth. 
The materials thus tieatod, it is stated, may bo fjmploycd 
with advantage in place of materials made waterproof 
by means of mdiarubbor or tnr.—E. B. 

VI.—COLOURING WOOD, PAPER, 
LEATHER, &c. 

(Continued jrom page 203.) 

Esaiasit Patent. 

Printing marMne for mdl-paper. J. Wood, Bamsbottom, 
Lancs. Eng. Pat. 13,607, duly 1, 1905. 

The main bucking-bowl of tho printinjj raaohiue is sup- 
liorted in slotted bottrings and cuu be raised out of contact 
with tho printing rollers by means of an arrangement of 
levers. 1316 main driving wheel is connected to tho bowl 
by means of a suitable elastic oouplmg so arranged that 
the driving wheel is not thrown out of gear by raising 
the bowl, but continues to drive tho colour “ sieves ” and 
printing rollers, and so keeps the colour uniform.—A.B.S. 

vn.— ACIDS, ALKALIS. AND SALTS, 
AND NON-METALLIC ELEMENTS. 

[Continued from page 265.) 

Chandier process; Intensive UKtrking of the -. M. 

Neumann. Z. angew. Chem., 1906, 19 , 474—481. 
CoNTBOVBBSiAL. A reply to and oritiolam of the papen 
of Luty (this J., 1905, 921) and Niedenfuhr (this J.» 
1906. 120).—J. T. D, 
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Alkali chromates. F. A. H. Sohreinemokers. Z. phyaik. 
Chem., 1906, 55 , 71—98. 

Thb results of further work on the alkali chromates ore 
given (see this J., 1905, 1170, 1171). The tri* and tetra* 
chromates of sodium are soluble in water without decom¬ 
position. The solubility of the alkali mono- and biohro* 
mates in water is shown in the following table 

1(K) grms. of water at 30® C. wiU dissolve: 


Ammonium chromate . 40.46 grms. 

Potassium chromate. 64.91 „ 

Sodium chromate . 87.30 „ 

Lithium chromate. 60.94 „ 

Ammonium bichromate. 47.17 ,, 

PotoMsiiim bichromate . 18.12 

Sodium bichromate . 197.6 „ 

Lithium bichromate . 130.4 

—A. S. 


Borates of tkt alkali metals and of ammonia [and barium].. 

A. Atterborg. /. anorg. Chom., 1906, 4fi, 367—378. 
Five different potassium borates are obtainable, viz., a 
monuborato, K, 20 ,B 20 n> 3 H 2 (>, whioh orystaliises only from 
alkaline solutions: its aqueous solutionew dissociate, a 
diborate being obtained, viz., K 20 , 2 Bo 02 |, 4 H 20 . Two 
other diborates, crystallising with 6 ^ ana 6 mols. of water 
respectively, are obtained from aqueous solutions con¬ 
taining 1 mol. of potassium hydroxide to 2 of boric anhy¬ 
dride. A potasHiitm pentaborate, K 20 , 5 B 203 . 8 H 26 , 
has been pn^pared by Laurent. Sodium monoborates 
containing 4^, 5^ and K mols. of water of orystailisatioi 4 
were all obtained from solutions containing equal mole- 
I oulos of sodium hydroxide and boric anhydride. Sodium 
j diborate crystallises with 6 and with 10 mois. of watery 
a sodium pentaborate, Na 2 O, 5 B 203 ,lOU 20 , was also 
obtaincrl the aqueous sulutious of which partially dissociate. 
An ammonium diborate, (NR 4 ) 2 O, 2 B 2 (l 3 » 5 M 20 , and a 
iMUitaborat-e, (NH 4 ) 20 , 6 Bq 03 , 8 H 20 , are obtainable: tho 
latter was prepared by aifding ammonia to hot boric acid 
solution in the proportion of 1 mol. of ammonia to 3} of 
boric acid. In no casio could trboratos op tetra- 
boraWs of the alkali metals or of ammonia be prepared. 
Barium forms two monoborates, crystallising with 2 and 
4 mols. of water respectively, and a sosuniborate, 
2 BaO, 3 B 203 . 711 ^^^ '• this lost was obtained by adding boric 
acid solution to excess of baryta water ; when heated 
with baryta water, this sesquiborato is converted into- 
the monoborato crystallising with 2 mols. of water: 
that with 4 mols. of water is produced by heatiug boric 
acid for a long time with excess of baryta water.—T. F. B. 

Magnesium permangan/ite as an oxidising agent. A, 

! Michael and W. W. Gamer. Amer. Chem. J., 1006, 

I 86 . 267—271. 

Aniiydrous magnesium permanganate is a much more 
powerful oxidisiftg a^ent than tho potassium salt. It U 
best prepared by Mitscherlich’s method: by the inter¬ 
action of barium nerinanganat.c and magnesium sulphate. 
It was found to no insoluble in many organic solvents, 
forming stable solutions only in glacial acetic acid and 
in pyndiuo. It dissolves in methyl alcohol whioh ia 
slowly oxidised, but ethyl and propyl alcohols are attacked 
at once. Methyl and ethyl acetates also dissolve it 
sUghtly, tho solutions being tolerably stably. It is best 
used in glacial acetic acid, sincx^ pyiidlno has a remarkable 
inhibiting effect on its action. Propionic acid and its 
higher homologues and tho liydroxy- and keto-acids are 
iminediatelv destroyed by it. Aliphatic ketones are at 
once attac^d, though potassium permanganate decom¬ 
poses them with difficulty. Thus, a solution of potassium 
permanganate in acetone may be boiled without deoom- 
posiUon, but tluB solvent is at once oxidised by the mag¬ 
nesium salt. Even benzene, as well as its derivatives, may 
be oxidised completely to carbon dioxide and water, and 
the aliphatic hydrocarbons, from hexane upwards, give 
the same products.—F. Soon. 

Lead chloride ami lead acetate; Reactions 5e<tue«»— 

J. White. Amer. Chem. J., 1906, 85, 217—227. 

Tub author has studied the leactioos determining tiie 
stdubiUty of lead chloride in lead acetate solution, and 
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and deied. may be need in |>rodiiomg antimonial coloun 
or may be reduced to metal. To separate arsenio from 
an antimonial solution containing it, freshly precipitated 
antimony sulithide is introduced into the solution, which 
IS boiled, when the arsenic in })recipitated as sulphide. 

—E. S. 

ArUimony oxides and other mefallte oxides: Manufacture 

of -. (J. 0. Gentoii. Er. J’al. 3511,075, Nov. 2, 

1905. 

The vapours and fumes from the roasting kiln are drawn 
through a M»rics of vertical connected rectangular cliannels 
contained within a roctangular sheet iron vessel through 
which cold water continually flows. Tlio channels 
commuriii^ate by arched continuations above, and open 
through tlie bottom of the veaseJ into a vacant closed 
compartment for eacrh pair of tlie channels, so that the 
vapours are led succosMivoIy down and up through the 
cooled channels, and at the end of the series of sindi 
channels into a eoiidcnsing chamber, in which, it is stated, 
pure antimony Irioxide, free from the insoluble oxide, 
collects.—E. S. 


powders, by precipitating in aqueous solutions, silioates 
and borat^ of alkali, mkaUne«eartb or heavy metals. 
The claims also include the articles thus obtained, and 
their application in ceramic industries.—W. C. H. 


!X.~BUIU)XN6 MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page *267.) 

Sanddime brick. E. W. Lazell. Engineers’ Club of 
Philadelphia. Nov. 4, 1905. Eng. ana Mining J., 1906. 
81, 374- 376. 

The autlior describes the manufacture, proj)ertieB, uses 
and ndvaiitagos of sand-lime bricks. A comparison of 
sand-lime brick with ordinary clay-brick and sandstone 
is given in the following table:—' 


Material. 


('ruHhing 
HtrenRth, 
lb. i)i>r aq in. 



f Aver 

27l« 

8and-llnie brick, oomiuon.... 

...\ Max 

ium> 


(Mini 

1 211(6 

Sond-lliuo brick, face. 


i 6626 


I AVer. 

1 :(ni4 

Sand-llnm brick, common.... 

... Mux. 

40(MI 


1 Mill 

2J0U 


f Aver 

2325 

Clay-brick. <’ommon . 

... Max. 

2687 


1 Mill. 

1891 


1 Aver. 

4288 

Clay-hrl«‘k, hard-burned . .. 

... Max. 

4404 


1 Min 

3076 


1 Aver. 

4460 

Clay-brick, rcprcwicd froni .. 

...\ Max 

5108 


1 Min. 

3885 

Indiana sandNtonc. 


4152 


Alwiorptioii, 

CniHhma wet, > 

FrcfzlnK, 

CrushinR after 

after absorption. 

ptTcciituttc 

freezing. 

per cent 

lb piT eq. in. 

loss in weiRht. 

lb. per sq. in. 

15-07 

; 1600 

0-41 

3023 

— 

1M26 

— 

3067 


1450 

— 

2056 

12-87 

1 3058 

0-20 

1 6765 

14-00 1 

1 

— 



1 — 

— 

— 

— j 

— 

— 

_ 

16-65 j 

1017 

0-74 

2216 


2145 

— 

2660 


1702 

— 

187.5 

0-15 ! 

4633 

0-18 

4577 

— 

5564 

— 

4864 

— 

3075 


4056 

10-71 [ 

4431 

0-22 

4566 

— 1 

5103 


4037 

— 1 

3807 

- 

4007 

S-O.'i i 

— 

0-:i7 

5561 


Arsenic sulphide: Method of utilising crude -. F. . 

Howies. Fr. Pat. 3rj9.02S. Oct. 31. 1905. Under 
Int. C’onv., Nov. H, 1904. 

Skr Eng. l*at. 24.19H of 1904 ; tliis.T., 1905, 1230.~T. F B. ! 

vni.- GLASS. POTTERY. AND ENAMELS. 

(CotUinued from page 207.) | 

Enuush Pate.st. i 

Pigments from glass; Manufacture of permanent -. ! 

J. B. Bennett and J. Mastin. Eng. Pat. ir),39KA, 
July 27. 1905. Xlll^., page 325. i 

Unitkp States Patent. 

Glass; Manufacture of ——. F. L. O. Wadsworth, , 
Morgantown, W. Va. U.S. Pat. 814,631, March 6, 1906. 
Tuk process described of forming glass sheets consists j 
in rolling a mass of glass into sheets between non-absorhent 
surfaces, and interposing a gaseous fluid film, e.g., of steam, 
between the glass an<l fbe forming surface, at the point 
of application of pressure, and discharging the gaseous 
fluid, as the sheet is formed. In tlie case of glass with a 
pattern-surface, the glass is sproad over a pattern-forming i 
surface, and comes into direct contact with it, only after i 
the gaseous fluid has lieon discharged. Ibe table on which 
the glass is spread, is provided with a channel in which I 
a piston works, and as this moves along, it forces steam | 
through openings in the forming surface, and the rear part | 
of the piston draws off the fluid from the openings it has : 
passed.—W. C. H. 

French Patent. 

Ceramic cUours and fluxes; Preparation of - hy : 

T^^ipitation. H., Renoul. Pr. Pat. 368,988, Jan. 7. 

Trb ceramic colours and fluxes are obtained in impalpable 


—A. S. 

Cement, testing. 0. H. Klein and S. F. Peekham. Koport 
on Portland cements. J. Hertle and W. H. Black, 
July 27, 1906. XXlll., page .338. 

English Patents, 

Wood: Composition of matter for impregmxltng ■■ 

K. H. Wolman, Idawcichc, Germanv. Eng. Pat. 7043, 
April 3, 1905. 

See Fr. Pat. 353,181 of 1906; this J., 1905, 971.—T.F.B. 

Ceme^vt from furnace slag; jVaaM/acfwre of -. H. 

CoiloseuB, Berlin. Eng. Pat. 3619, Feb. 21, 1906. 
Under Int. Conv., Nov. 3, 1904. 

See Ft. Pat. 360,276 of 1905; this J.. 1906, 1307.—T.F.B. 

Cements; Process for manufacturing hydraulic binding 

substances or -. A. J. Boult. London. From M. 

Koicho, Paris. Eng. Pat. 4194, Feb. 28, 1905. 

Calciitm hydroxide is mixed with cement-forming oxides 
or hydroxides in the proportion of not more than 2 mols. 
to 1 mol. of silica, alumina or fenio oxide, and the mix¬ 
ture is heated with water under pressure or experaod to 
the action of superheated steam. The acid material 
must be very finely ground, leaving not more than 20 to 
30 per (xmi. residue on a 4400-mesh sieve. Other oxides, 
e.g., of chromium, manganese, zinc, copper, tin, antimony, 
may be used as the acid material if coloured cements are 
desired. Portland cement may be made by calcining a 
mixture of the proper ingredients after treating, os above, 
the whole or a part of the mixture. Artificial atone may 
be obtained by adding silicious sand to a mixture treated 
as above and again steaming.—A. G. L 

Cement ; Manufacture of Portland —. The Associated 
Portland Cement Manufaoturers (1900), Ltd., H. K. G, 
Bamber and G. K. M. Layton, all of London. Eng. 
Pat. 5765. March 18, 1906. 

The rotary cement kiln is made in two parts, which may 
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be revolved et different sjxiede if necessary. The raw 
materiaU are dried in the upper part and are prevented 
from falling directly into the lower part of the kiln by an 
annular diaphragm w'hich, however, allows the passage 
•of hot gases upwards. Instead, the dried raw inaterials 
fall through a series of apertures into a shoot loading 
to a grinding machine, being made to pass through a 
trap on their way in order to prevent liot gases from reach* 
ing the grinding machine, and are then raised and again 
introduced into the lower part of the kiln through a 
aecond series of apertures, the whole being done without 
sensible loss of heat.—A. G. L. 

Clinker from refust^ dedrucior jurnac4'A; Treatment of 

-. J. A. rlrotlie. Eng. Pat. 7i521, April 10, 1006. i 

XVIII/f., page 33*2. 

JSalt jKins ; Treatment of pan xcedc of -, «/id of its 

producin and apparainn used. F. Hale. Eng. Pat. • 
10,722, May 23, 1906. VII., page 316. 

ICetnent] kilnK; Jiotary — . \V. R. Warren, New | 

\ ork. Eng. Pat. 17,467, Aug. 29, 1906. i 

■Ske Fr. Pat. 36K,227 ni 1906; this J., 1900. 182—T.F.B. i 

United States J*atknts. 

('cment-kiln. 1'. A. Edison, IJewi^lvn Park, N.J. U.S. 

Pat. 813,490, Feb. 27,' 1900. 

This invention relal<-s to kilns of tlie rotary tyjn*. and 
■comprises a pair of (-ylindrical s<*otioiiN with uuuttmg 
flanges, and a shoe to cover the Hanges; the shoo consists 
■of two sots of L’^hais'd wetions, placed opposite to each 
other, ami secured to the flanges by secnnng-tlanges, and 
having bearing sutlaceH, the Meelions of one set being 
placed so as to “break joints’' with the other set. - 

VV. U. 11. 

Vemfni-hvrnutg procc.s!<, and apitfnatuft therefor. H. E. 
Eldred, Hrooklmc, Mass., Assignor to Combustion 
Utihtu'H !>)., New York. U.S. Pat. 813,027, Fel>. 27, 
1900. 

AtX’oiiDiMi to this invention eeinent-forniing material is 
fed into the upjKT end of a rijverbcrative ehaniber, or 
rotary kiln. Adjacent to the lower end of th<* elmmlsT is 
an external fuel b(;d, from which a t^leining ilanu' of low 
teni]>erHture is sujiplied. This flame is regulated liy 
moans of a gaseous dilui'iit passi'd through the fuel 
from below upwards; tlie diluent, suggested is a iKirlion 
•of the stack gases, whicb ari? clrawn through a pipe from 
the stack, and inlrfslufod below the grate- l>y means of 
a fan. To juthIuco a hx^al intenKilieatiou of this flaine 
to raise it to a chiikeriiig leirnK‘rature, a jet of air is 
introduced into the eliainber, to inlereept the flame or 
.gas current, and is directed on to the material on the floor 
of the chamber ; this jet commands the outlet end of 
the obamber. The external fire-box is separated from 
the burning chamber by a partition, arranged to form a 
number <if openings irf the chamber, one of which is com¬ 
manded by the jet-nozzle, mounted on the partition. 

—W. U. H. 

•CemetU‘kilfi«; Heat-regulator for —. C. Ellis, Assignor 
to Combustion Utilities Co., New York. t^S. Pat. 
813,630, Feb. 27, 1906. 

The apparatus described comprises a kiln, of the rotary 
type, and a regenerative diambcr, for abstracting heat 
from the waste gases. The regenerator consists of a 
number of chambers lined with refractory materials, and 
between these chambers, others, provided with baffle- 
^ates, for collecting dust. Means are provided for with- 
•^awing a portion ot the waste gases, after passing tlu ough 
the heater, and adding it to the heated air. The gas-exit 
•end of the kiln is provided with a ** housing to which the 
ehimney stack is also connected. Immediately below the 
chimney, and connected with the *' housing,” is a chamber 
•of the re^nerative air-heater, for abstracting a portion 
•of the waste-gases from the ** housing.” — W, C. U. 


Cement and cement eondruciion ; Method of treating —— 
M. Tooh, Assignor to H. M. Tooh, New York. U.S. 
Pat. 813,841, Feb. 27, 1906. 

The method of treating Portland cement construction, 
to render it oil- and water-proof, consists in applying to 
the surface a suitable orgaiuc acid, such as an acid rosin, 
or a com))Ouud such as calcium reainate; the solution 
{ may also contain a vegetable drying oil and a diluent. 

I A mixture containing a dissolved resin and a pigment 
may bo appliwi to tim former layer.—VV. C. K. 

Binding agent and process of tnoking same. L. Weiss, 
Budapest, Aiistna-Hungary. U.S. Pat. 814,490, 
March 0. 1909. 

See Eng. Pat. 4939 of 1904 ; this J., 1904, 607.—T. F. B. 

X.—METALLURGY, 

{('ontinnrd from page 270.) 

(.'upri/erous tailings; ('yanide treatment of — by the 
sulphuric acid proccfts. S. Bsowii. Inst, of 

Mm. and Met., March 16, 19(Mi [Advance proof]. 

The tailings wert; produced many years since at the Cobar- 
Chesney Mine, Uobar, N.S.W. Shallow rectangular 
wooden vats, eac|| holding about 26 tons, wore provided 
for th(' preliminary acid treatment. When loaded with 
ore, from 10 to 12 tons of dilute sulphuric acid were 
piitnpiHl on and then drained off slowly and intermit¬ 
tently through a launder. Tlie first portion of this acid 
wash never showed any free acid, later portions were 
either made up with sulphuric acid for use with another 
charge or nm to waste. Twenty-five tons of water were 
then run through as a wash, followed hy a second wwh 
of about half that quantity, the total treatment occupying 
48 hours. All the solutions were passed through the 
procipilating boxes, wliich were loaded with scrap sheet 
iron. The washed ore from three a<jid vats, after being 
covered with 0 6—0-8 jier cent, of hmc, was run out and 
trucked to cyanide vats, each holding 76 tons of tailings. 

' Fifteen tons of weak cyanide aolution were first 
I applied to displace the weak acid present. This was run 
! to a special sump and Hubseqiieiitly useii as a final wash. 

; After draining off this weak aolution, from 60 to 60 tons 
of 0-3 per cent. <;yanido solution were pumped on and 
drained off in several separate portions ; this was followed 
by 20 to 30 tons of weak solution, and finally hy 16 tons 
ot wash. Zinc-box precipitation was emidoyed for the golds 
From the 1st to the 1 Ith of October, 460 tons of t-aUing. 
were treated winch yielded 107*7 oz. of gold. The average 
value of the tailings was9 dwt. 4 grs., ofwhichSUl percent, 
was recovered. 2()*1 Ib. of 92 ptw ceut. sulphuric acid 
were used per ton of tailings or 6*6 lb. in excess of the 
; theoretical requirement; 7*1 ib. copper per ton were 
recovered, Tlic cyanide consumption was 1*6 lb., the 
scrap iron used cost 1.5d., the lime cost Ss. 6d., and the 
zini^ 2 b. Od. per ton of tailings. The working solutions 
; seldom showed over 0*3 fsir cent, of copper, the shipments 
: of precipitate averageil about 60 per cent of copper, 
j the remainder consisting of iron and silica. The produce 
i of the zinc boxes was extremely base, both copper and 
1 lead being present in notable proportions. After treat- 
' meat with sulphuric acid, hullion 900 fine was produced. 

—J. H. C. 

Alloy. U.S. Customs Decision, Jan. 16, 1906. 

The United States Circuit Court of Apixials held that 
an alloy cornpomid of iron 62 per cent., mang^ese 6 per 
cent., and tin 32 per cent., and used in hardening bronze, 
is dutiable at 20 jier cent, ad valorem, under paragraph 183 
of the tariff, as a ” metal unwrought.” The claim of 
the importers that it was dutiable by similitude to ferro- 
manizanese at 4 dols. iier ton. under paragraph 122, was 
overruled. LT.R.J R. W. M. 

Gold-zinc and gold-cadinium alloys. R. Voj^l. Z. anorg, 
Chem., 1006, 48 . 319—346. 

Gold forms three chemical compounds with zino, corres¬ 
ponding to the formulae AuZn, AugZos and AuZug. 
two with cadmium, represented by Au 4 Cd^ and AuCd|« 
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Microphotographs ore given showing tlie structure of of sulphuric acid on copper and gives the following equa- 

certain metallic mixtures, and also the cooling curves ^^SO +2HoO 

of the gold.ziiie and gold-cadmium mixturos.~T. F. B. ' Cu + Hs80* = CuSU 4 + 2U ; 2H + H,S 04 -bll, + 211sU. 

Stlvcr-zinc (tUoyn. (3. 1. Petrenko. Z. ftnorg. Cheni., 

1900, 48, 347-30,3. 

CoNCLiJSiVK eviileijco was obtained of the rxistence of 


four alloys of silver and zino : llieae eorres|ioii(l to the 
tormnla:! Ag 3 Zn 2 , AgZn, Ag 2 Zn.,. AgoZn^y—'J\ F. 15. 
Ffrromagnelic (Ulops of jion-magnfiiic metal.'*; IJpAisler » 

-. K. Haujil. Natiirw'. Kniulfeoh., 1990, 21, 

0 ^)— 71 . Chem. (lentr., 1900, 1, 900. (See 1lfit* J-, 
1904. 9KG; 190.'), «50. 1237.) 

At high teni|>er»tui’es all inetaln lose their uiagnetisability. 

For iron tht' transformation iionit is at about 800*^ ( , 

and for nickel at about 4(K) (In the case of mangancHc- 
alutniiuiun bronxea, the transtormatioii temperature uses 
as the proportion of manganese is inereaHod, and also, if : 
the pereentago of innngHiieHti is kept constant, as the 
proportion of aluininiutn is imTeased. An alloy con- , 
taming 01 per cerO. of copper. 27 per cent, of niangaiiese i 
and 12 per cent, of aluminniin. jh still inagnetisalile at 
311)^ but an alloy of 70 per cent, of copper. 10 per cent, 
ol manganeae and H per cent, of alnminnmi becomes . 
iion*magnetic at IfMf ami it coiitumiiiatcfl Avith lead, 
lit, t'. Stronger beating diinmishes the 

inagnctisability |H^rmun<mtly. The maximum magnetn 
sability is attained in the case ot. alloys containing , 
inangunese and nluniinium in the proportions of tbcir 
atomic weights, 'llu! analogy lictwccn the ladiaviour of 
the inangancHi'-Hluininiuin bronzes and the magnetisahh' 
mangiincBc salts and their solutioiiH is lavourabh? to llio j 
fl.8snmption that tliesfi bronzes arc solutions ul manganese- 
alumiuiuin compoumls m eo]i[a'r. IVlunganoHe-uluiuiniuin 
bronzes remain ItTionmgnetic even on addition ()f other 
non-inagnctic metals ; lead, tot example, increases the , 
inugnetisability appreciably—A. S. 

Bro 7 tzt’-'i ; MaJleablf' wnynftie -. F. lleusler* 

iSitzungsber. (Jes. Hetord. gos. MaturwissenHchalleii zu ' 
Marburg. Nov., 1905, t»K—99. Obein. ('entr., 1900, 1. 
817. 

Aftkk referring to previous woik on the magnetic alloys 
free from iron, discovered t>y the autlior (see tins J.. 1904, 
985 ; 1906, 850. 1237), attention is drawn to the imjiort ant 
fact that certam manganeso-Hluinininin lironzes rich in 
copper, whioh can be strongly magnetised, are capable of 
being forged. Tlio forged alloys lose their magnetic 
properties when quenched in water, hut- become mag* ^ 
netisublc again on kecjiing. (See preceding abstract.) 

—A. S. 

Aluminium^ coi>p<r nnd aliiminiuvi-hrtni-.p; Terniilf' 
overstrain ana recovery of . A. Morley and <.5. A. 
Tomlinson. I’liil. Mag., 1900, 11, 380—392. 

Ewino (Roy. Soc. l*roe., 189,5, 58) has shown tliat the 
overstrained state, in the case of iron and steel, gradually 
disappears, and that the material approaches its 
original condition after a snflieicnt interval of lime. Muir 
(Phil. Trans. Roy. Soe.. 1899, 193; this J., 1901, 2.54) 
found that this recovery is greatly accelerated by boating 
the metal to such moderate temperatures as KMI^’ (’. 
The authors have investigated the cases of overstrained 
aluminium, copper and an aluminium-bronze composed 
of alnminium, 10, and copper, 90 per cent. As with 
iron and steel, overstrained aluminium rciovcrs its 
properties with rest, and more quickly by the ap})licalion 
of heat. The recovery is nearly complete after 14 days, 
whilst Muir foiuid that steel allows recovery to greater 
hardness than the original m 17 days, (lopper is cither not 
altered by overstrain, or if altered, it recovers its jirojierties 
very rapidly. With overstrained aluniimum-bronze the 
recovery with lapse of time is slow, but is very rapid 
under the influence of a moderate degree of heat. 
Mechanical vibration increases the injurious effects of 
overstraining and retards the recovery in the case of 
aluminium bronze, but has no appreciable iiiHuenco on 
oterstrained aluminium.—A. S. 

Copper ; of iulphtrxc acid on -. (\ R. Sluitcr. 

CTiem. VVeekblad, 190«, 8, 63—«9. Chem. Centr., 1906, 
1 , 903—904. 

The author uftliolds the “ rexiuction theory ” of the action 


It is staled that tlie only plausible explanation of tho 
formation of <‘opper sulphide is that the sulphur dioxide 
produced lirst, is further reduced to hydrogen sulphide by 
hydrogen. That hydrogen is present among the reaction, 
iiroduets was proved by an experiment in which a mtro- 
oenzcnc solution of suljdiurie acid was heated with copper 
to 130 C. when it was found that aniline was formed. 
KitrulMuizeiic is not affectod by heating with 96 per cent, 
sulpbune acid to 200'^ C., or by heating with water and 
coppcj- to l(H> C., and is not leduocd by sulphur dioxide, 

-—A. S. 

Cupper .sulphatr ; JhcornjiosUion of the aqiieovs aol'ution 
oj — hy alnninauia alloys. H. I’eeheux. CJoinptes 
rend. 1906, 142, 676—577. 

T'hk author’s experiments show that niagnesium- 
aluininiuin alloys acting on aipieous copper sulphate 
solution bring about a rtMluction ot the water and evolution 
ot hvdrogeii, solely due to the action ol the magnesium ; 
and a reduction ol the copper sulphate with a deposition 
ol red <‘ 0 ])pcr entirely due to tlic alummiuin. 

T'jn-aliiiimiiiiiu aUoys cause n, similar decomposition 
whicli, however. s(oj»h very soon, the alloy becoming 
coated with nil insolubhi surfaee lilm ot alumina. 

—K. F. A. 

iS'i/jccn f/i/(ouA‘ / .-If/ion of -, on cobalt. F. \igouroux. 

(Vmipte.s reml. 1919). 142, 635—637. 

At a high temperature. cobaU renels on Hili< oii chloridi' to- 
form cobalt chloride and Hihcidc ; the action ceases when 
the Hilii-on content of the residue (from which the cobalt 
chloride is sepurated by volatilisation) la 19—20 per cent, 
corresjioiiding to the ioimula 

Plalvniin and imhnm salts ; Action of snlphnuc and on 

_— JH prtsmcf of ainmonticni sulphate. [Vctcchon 

of iraltnm in commercial platinum.\ M. l)cle])ine. 
VU.. page 314. 

Mt icury on s ; A ssay of —- . Cb 3. Holloway. X.X.111., 
pagi' 338. 

Mtnend production of Canada. Fng. and Mining J., 
Mai eh 17. 1906. 

A ritELHinNAiii' report, issued by the (geological Survey 
of Canada, shows that th(‘ mmeial production of the 
Honuimm during the yeai- 1905 was valued at 63.674.707 
dols., as compared with 60,073,987 dols. in 1904. As an 
indication of the enormous increase m tho mineral industry 
of Canada, it may bo slated that the production m 1896 
was 22.584.613 dols.. and m 1886, 10.221,255 dols. 

Th(' tollowing is a tabulated slatomont ot lost year’s 
production 

Mineral production of Canada in 1905. 

Product. 


. Ih. 


Mktailic. 

(’obper . 

(lold . 

Iron ore (exports, estimated)., ton 
Pig iron Irom ('aiiudlan ore .. .. 

Lead.16. 

Nickel.. 

Silver .oz ; 

('obalt. • • 

Other metallic products, including 
zinc . 


Total metallic. 

Kon-Metaliic. 

A8b€*tc«.ul 

Azbestle . 

Chromite . 

Coal. 

Corimduin . 

Felspar. 

(Jrapldto. 

Grindstones.... • - 

Gypsum . 

Limestone for flux In iron 
fumaees . 


Quantity. ; 

Value. 


H 

47.507.602 i 

7.420.451 

. 

14,480.83.1 

1I6.770 

126.119 

70,f)64 

1.047.86(> 

66,601.000 

2,084.064 

18.870.315 

7,660,626 

6.674.876 

3.006.667 


100,000 


180,000 


87,150,880 


$ 

60,070 

1,480.359 

17,564 

16,900 

8.676 

63.301 

8,776,633 

17,668.616 

1.044 

149.168 

11,700 

23,400 

641 

17,082 

6.172 

67,200 

436.086 

681,648 

341.014 

268.769 
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Product. j 

Manganese ore (exports) short ton 

Quantity, i 

S2 1 

Mineral pigments— 

Barytes. 

Ochres. 

3.860 i 
6,105 1 

1.1 



Petroleum .hbl 

Pfwwpliat'*. .toil 

Pyrites . 

Salt. 

Talc. 1 

TrlpoliU'. 

034,065 : 
1,300 i 
32.744 : 
4f»,370 ■ 
500 ' 
200 ! 

Stiujctck.^l Matekials ani> Clay 
Pkodccts 

Cement, natural rock .bbl 

.. Pnrtlamt . „ 

FlaKStoiiew. 

14.184; 

1 1.346.547 : 

Hands un«l Bvavels (exports).tons 

S«w«r piiu:. 

Slate. 

Terra-cotta. Iiri-pronfing. Ac. 

Bnilding msti'rial. Ineludinu bricks, 
blinding stone, Iliuc, Ac. 

Total stnn-tnral malt^rUds and clay 
prodiietR. 

Estimated value of mineral products 
not retunifd.. 

Total, . 

j 360.936 


i .: 


The e.vjK)rtK ol inaioralM fmni Canada in 
a» loilow: — 


Product* Quantity. 


ArBcnh'.II) 

Asbefitos.ton 

Barytc)).cwt 

lUiroiulk’ .ton 

Coal. 


PclRpHr . . 

(lold bf'arinK ijuartK, dutit, nng({('tti, 

Ac . 

Oypnimi, crude.ton 

Copper, tine in ore. «yc .lb 

„ black or courMe. and In 

P«(t*. 

Lend in ore. «yc . 

.. plR, Ac . 

Nickel, in ore. Ac . 

Platinum, in ore concentrates, Ac oz 


Silver in ore. Ac. 

MIctt .lb. 

Mineral piBinenU. 

„ water .gal 


lOH.nno 

47.6SI 

34.4H8 

6.042 

1.636.287 

W. 16 I 


350,240 

40.470,879 

260.982 

40,350,702 

1.300,611 

17.318.050 

15 

4.740,742 

1,087,781 

707.247 

4,173 


Oil- 

Crude ... 

Iteflned. 

Orea - 

AnUnH)ny. 

Iron. 

Manganese. 

Other ores. 

Phosphate . 

Flombago, crude . 

Pyrite* . 

Salt. 

Sand and gravel. 

Stone, ornamental. 

., building. 

„ for manufacture of grind* 

stones. 

Other products of the mine ... 
Manufactures— 

Acid (sulphuric). 

Bricks. 

Aluminium In bars. Ac. 

Aluminium, manufactured ... 

Cement. 

Clay. 

Coke . 

Crindstones. manufactured .. 

Cypsum. ground. 

Iron and stuel. value . 

BIme . 

Metals (n. o. p.). 

Plumbago, manufactures of .. 

Stone, ornamental. 

„ building. 



35 


7.228 

ton 

52r» 


168 289 


22 


17.383 


40 

ewt. 

6.088 

ton 

39.756 

lb. 

1,447.728 

ton 

300.936 


2,878 

.. 

59,365 

” 1 

609 

lb. ' 

232,203 

.M. 

764 

lb. ' 

2.635.386 

1 


tou 1 

116,071 


Value. 


1,720 

168.043 

7,600 
34.676 
100,000 
314.249 
849,687 
8,426 
123 674 
310.858 
1.800 
3 600 


•22,266.803 


f 

10.274 
1.013,740 
7.650 
200.655 
162.H05 
382.000 
21.568 
64.802 

6.005.000 


•R.K.57,484 


300,00{J 


£nqLI8U Patbmth. 

SUd; Jmpts. in the conversion of iron »nfo ——. R. 
Simxmon, Swansea. From D. 1. R. Simpson, Johannes* 
burg, 'I'ranevaai. Kng. Pat. 5817, March 20, 1905. 
The molten iron is run by moans of a trough from a blast¬ 
furnace into a stdf-conlained convertor moving on 
rails to the desired point, and provided with tuyeres, and 
with means for receiving and discharging the metal, or 
elwi^ tho metal is run continuously through a shallow 
ladle provided with an overflow arrangement, a blast of 
air being forced tlirough the metal during its passage 
tlirough the ladle.—A. <1. 1 j. 

ISted : J/^/rtM/acf«rc of a substance to be used for (he im- 

prorcnivnt of inferior tjualities of -. (1. B. Hoffmann, 

Ih'ilin. Kng. Pat. 13,141, June 20, 1905. 

Fi. Pat. 35r>,7K(iof 1905; thus J., 1905, 1239. -T.F.B. 

Iron; Manvfacturc of foundry piy -. C. Henning, 

Mannlieim, (jleimany. Kng. l^at. 23,51f2, Nov. iS, 
1905. Under Int. C^mv., Nov. 17, 1901. 

In order Id produce luunogeiiooiiH low-oitrboa cast-iron 
from eaHtdron and steel, tlie steel (40 |>*w cent.) is firat 
inelteil witli easi-iron (00 jm c <‘ent.) in a cupola furnace 
and Hie jiroduct chhI, into j)igH (foundry pig iron) winch 
can then be easily gielted with a further ipiantity of pig- 
iron (00 to 70 per cent.).— A. (.1. L. 


86H.574.707 
1905 were 


Value. 


• 

5,400 
J.386.1 lf> 
14,343 
45,072 
4.029,457 
27.660 

13,706.969 
388.474 
■ 6,401,490 

' 42.383 

1,011.665 
34.886 
: 1,.569.693 

283 

I 2,777,218 
170.049 
7.704 
2.137 


2.078 

27,118 
407,881 
1,720 
687,565 
1.263 
7,566 
55.767 
6.112 
152,805 
8 98 
12.191 

7.407 

71.381 

2,718 

5.888 

508,219 

1.668 

8,148 

86 

609,008 

17.461 

2,673 

1.287,658 


Gold : Apparatus for separa/ing particles of - Of 

other more or less precious nieicds or substances from 
the yanguc or material ivitk which they are. associated, 
(t. Moore, London. Kng. Pat. 25,110, Nov. 18, 1904. 

On both sides of a long sloping framework are placed two 
endless belts of canvas, india-rubber, or similar material* 
wliieli pass over .suituldy arranged pulleys and move from 
the lower end of the framework towards the upper. Each 
bolt, has oontmuouH flanges on each side so a8 to form a 
kind of trougli, down which slime, &o.. and water run 
from tlio upper end to the lower. A number of water¬ 
proof aprons of oil-elotli or india-rubber are arranged 
along tile upper half of each belt, the lower ends of these 
aprons lying loost'ly on the l)elt, whilst the upper ends are 
fixed 111 position so as to force the fine material floating 
on tho waUT into oantaet witli tho belts, which may bo 
rongliencd, or have juoees of burlap, with or witltout wire- 
8ii*eenH attatdied, fastened to them. Or, a second 
endless belt may lie loosely on the first one and travel with 
It, tho second bf;U, which consists of burlap and W'ire scriwn 
Uiing longer tiian t lio first, and passing over a separate 
drum at the upper end of tho framework to lulmit of tho 
surfaces of the two belts being cleaned separately. Tho 
returning (or under) x>art of each belt is raised consider- 
al>ly by lieing made to pass over a drum, covered with 
felt or other soft material, and placed near the centre of 
the frame.—A. U. L. 

Zinc, nickel, cobalt and manganese, oxides, and copper^ 
arsenic, antimony, lead, bismuth, cadmium, and <•»;] 
Treatment of complex sulphide and oxidised ores hr the 
recovery of —W. G. Kumbold, G, Patchin and J. W. 
Hughes. Kng. Pat. 2532, Feb. 8, 1905. XIIIA.* 
page 325. 

Mdals ; Extraction of — — from ores and waste materials. 
A. OutetiHohii, London. Kng. Pat. 2619* Feb. 9* 1905. 

Thk powdered material, after roosting if necessary, U 
mixed with a flux consisting of a mixt ure of borate of 
manganese, carbon and fluorymr to which tar is some¬ 
times added, and fused.—J. H. C. 

Cupda furnaces, A. Baillot, Haybes, France. Eng. Pot. 

10,312, May 10, 1905. Under Int. Conv., Boo 6 , 1904. 
See Fr, Pat. 349,036 of 1904 : tliis J., 1905, 624.-1, P. B. 


8L945 Blasl'furnaces; Impt. in -. Frodiugham Iron and 

618 Steel Co., Ltd, and M. Mannaberg, both of Frodingham* 
8.10’ Linos. Eng. I'nt 26,263, Deo. 16, 1906. 

' In addition to the ordinary tuyeres blowing into the 

[T.R.] 
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hearth of the furnace, one or more tuyeres arc provided 
and arrartgod ho hk to direct a blast, i^^ainet the bosh walls 
in order to bum away any deposited matter which might 
form a “ Hcaffold.”—A. (i. L. 

Or«« ; ProccffH for treafing findy grantdnted or pvlvcriaed 

-. II. ,1. Hoddun, London. From Fellner und 

Ziegler, tVankfort-on-Maine, Germany. Eng. Pat. 
12,200, June JO, 1905. 

Sek U.S. Pat. H0I,U4 of 1905; thin J.. 1906,1U3. - T. F. B. 

SUig; Apparafaa for pulvtriaing blast‘furnace -. 

H. OollosmiB. Berlin. Eng. Pat. 14,329, July II. 1905. 
See Fr. Pat. 350,379 of HK15 ; this J., 1900. 26.—1’. F. B. 

Metals: Sep<sr(Uion of - from their ores. R. E. 
Saunders, and The S.O.S. Synd., Ltd., both of London. 
Eng. Pat. 21,839, Oct. 20,’ J1KI5. 

Essbtjtiau.y the invention eonsiHts in allowing the 1 
powdered ore to fall vertically whilBt subjecting it to the j 
action of a horizontal <niiTent of air, the lighter gaiigue 
particles being thus separaled from the heavier particles 
of ore. The nirrent of air may he conveniently furnislied 
by an exhaust fan working at the hack of a casing ojien at 
the front. The ore falls from a hojipcr, placed on to)) and i 
near the front of tlie easing, on to a number of inchiieil | 
baffle-plates or on to a number of endless horizontal ‘ 
travelling hands arranged below each other, so tliat the | 
material falls from out; to tlie next. The casing may ho ! 
divided by means of a longitudinal partition so as to i 
enable the strength of the air current in the two parts to j 
be varied.—A, (1. J*. 

Pnitkii States Patem's. 

Iron ami steel ; Apparatus for the trcatnient of ore for the 

manufacture of - therefrom. M. Moore, Melbourne, 

and T. J. HcsKCtt, Brunswick, Vic. IhS. J'at. 814,557, 
March 6, HHUi. 

See Fr. Pat. 345,599 of 1904; this J.. 11K)5. 32.—T. b'. B. 

Gold, sUfrr, d'C. , Process of extrartvig -. J. A. 

Comer, 1.oh Angeles, (3ftl. Lj.S. Pat. 813,620, Peb. 27, 
1906. 

The crushed ore is treated with an alkaline solution of 
potassium cyanide, the solution is sejiarated from tlie 
ore pulp and subjected to thii action of eomjiressed air, 
which is blown through it. After removing any sedi- 
znoniary matter present in tlni solution, the gold, siher 
Ac., are recovered elcctrolytically.— A. S. 

Precious uuinls from ores, tfr.; Process for the recovery 

oj -... , 1 . A. Just, Pulaski, N. Y., Assignor to the 

Just .Mining and Kxtraittion Co., Syraeuso, N. V. 
V.S. Pat, 814,294, March 6, 1906. 

The ores, es[H‘cially silver and silver sulphide ores, are 
pulverised or granulated, (him siisjiendod m a solution 
containing an oxygi'ii-yielding subHtaiu*e (nitre), troaUid 
with excess of suiphuric acid, and a current oi air blown 
through. The mixture is heated until the solution is 
concentrated to one-half or less of its original volume, 
then diluted with acid or acidulated water to nearly its 
onginal volume, the aeid solution sejiarated from the 
aand and gangin', and tin' silver and gold sejiarateri from 
the acid solution, which latter is recovered for use over 
again.—A. 8. 

Metal’leaclnng process. T. B. Josejih, 8an Fratieiseo, 
Cal. tl.S. Pat. 814,452, March 6, 1906. 

The invention relates to a process for the extraction of gold 
and silver, and consists in Toaching the ore with an aqueous 
solution containing sodium eyauide, ualciuin hydroxide, 
barium dioxide, and ammonium bicarbonate, and simul¬ 
taneously agitating the mixture with cotnprt'ssed air. 

-A, 8. 

Furnace ; HoasHng -. T. F. Sheridan, Chicago, III., 

Assignor to Aliis-Chalmers Co., Milwaukee, W’is. U.8. 
Pat. 814.238, March 6, 1906. 

Tbs invention relates to a roasting furnaoe with a hollow 


vertical shaft liaving hollow, horizontal ** rake-arms ** 
extending therefrom and oommunicating with the interior ^ 
of the shaft. The hollow shaft and arms are tilled with ' 
water, and a coolii^ medium is also circulated inde¬ 
pendently through pipes disjiosed in the hollow arms and - 
communicating on the one haiul with a supply-pipe in 
the shaft, and on the other, with the interior of the hollow 
shaft.— .k. 8. 

Furnace; Roasting -. F. Klepetko, Now York. U.8. 

Pat. 814,297, March 6, 1906. 

The furnaco comprises a number of hearths through 
which jiasses a rotating, vertical, hollow .shaft, from which 
hollow arms extend into the several hearths. .\ cooling 
medium, such as water, is introduced near the middle of 
the shaB, and is caim^d to circulate through the sliaft 
and arms vertically in parallel and in senes, and radially 
in multifinally leaving the shaft at the opjswite ends 
thoivof. — A. 8. 

Furnace ; Roasting -. F. Klcpctko, New ^'ork. U.S. 

Pat. 814,298, March 6, 1906. 

'1’he rotating, vertical, hollow shaft extending through 
the heartliM of the funiatio is divided longitudinally into 
R HoncM ol conduits, which, in turn, are divided by trans¬ 
verse jiartitions into trompartments or t'hamlwrs. From 
the shalt, hollow arms extend into the lieorths. Cooling 
media are caused to circulate tlirough tile sc'veral conduits 
and tlie hollow arms attached thereto. (See preceding 
abstract ).—A. S. 

Furnaet ; Rtsisfing — . F. Klf|Kitko, Ncn YDrk. U.S. 

Pat. 814.299, Match 6. 1906. 

See jireceding abstracts. 'I'he shaft is divided by trans- 
viTse partitions into eliamlHTs cIowmI at top and bottom. 

By means oi a foed-pijjo passing tlirougli tlic jiartitions 
Hejiarating the cliambers, a cooling mctlium (water) is 
fell himiiltancously into tlie several chainhers of tlie shiift, 
and. after circulating through the hollow arms juojectiug 
from the shaft into the heartiis of the furnace, is discharged 
through an exhaust pijie provideil with intake ojieiiings 
in the sjiaci'M b<dw<H*n consecutive^ chambers—A. S. 

f'ujiola. F. N. (’line, (')Uicago, 111. U.S.. Pal 814,769, 

March 13, 1906. 

The fiirna<;c coinjirises a nudal-melting cimiuher lined 
with fire-clay, and a crucible mountiMl m a si'cond chamber 
at a lower level than the melting chamber, the liottom of 
tho latter having, at one side, a throat or passage, lined 
with fire-clay, which extends over the upper edgi* of the 
crucible. Flaiim is led into the second cliamber around 
the crucible, passes over the top of the ciucibb*, and 
through the throat into tlu* melting cliauibor, the pnxlucU 
of combustion escaping through a gas-di.soharge 
I leading from tlie bottom of the melting chamhci iqiposito 
I the throat. 'Tin* molten metal flows by gravity from tlie 
! melting cliamlM*r through the tliroat into the crucible, 

I Tin or tin and lead; Process of reowering -. J. 0. 

1'aliafi'rro, Baltimore, Md., Assignor to (Jontinental 
C'an Co., New York. U.S. Pat. 814,334, March 6, 

; 1906. 

j Tin or tin and lead are separated from iron or sUnd by 
{ fusing the lirst-incntioned metals, adding sufficient lead 
to cause tho iron or steel to float to tho top of the mixture, 
skimming oil tlie iron or steel, and separating the tm and 
i load from the skimmmgs by molting on charcoal.—A. 8. 

Copper seiHiraiion; Process of -. A. Elliott, Little- 

rock, Cal. U.S. Pat. 814,836, March 13, 1906. 
OxiDLSED copper ores containing basic gangue are leached 
with a hot, non-acid solution of ferrous sulphate, air being 
passed through the solution during the leaching o(>eratioD. 
IVom the resulting solution the copper is jiri'cipitated by 
means of iron, ferrous sulphate being regenerated.-—A. S. 

Agitating dmee [for metallurgical ap^raius]. W. B. 
Devereux, Ulenwood Springs, Colo. U.S. Pat. 815,272, 
March 13, 1906. 

In a tank provided with means for decanting the lic^uid 
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oontained in the same, a number of vertioal shafU are 
diapoged« on each of which a propeller rotates at a 8ub> 
stantial distance above the bottom of the tank, and above 
the level to which the solid material of the charge will 
settle when the propellers are at rest.—A. B. 

Fbenoh Patents. 

Furnace 2 Calcining ——. H. Howard. Fr. Pat. 
368.977. Oct. 30, 1906. 

A DKYINO or beating chamber is constructed over the 
arch of a circular reverberatory furnace, and the ores 
are fed into this chamber before they pass on to the 
furnace proper, so as to utilise a great part of the heat 
which would be otherwise lost. A stream of cold air is 
supplied to the chamber through a regulator, and revolving 
rabbles are provided to stir up the ore and force it into a 
tube which contains a screw propeller whereby it is 
regularly fed to the furnace below.—J. H. C. 

Bronze; Process of making -. G. E. Butteushaw. 

Fr. Pat. 359.t>80, Nov. 3. 1905. 

See Eng. Pat. 792 of 1905 : this J., 1900, 184.—T. F. B. 


X1.~ELECTR0-CHEM1STBY AND 
ELECTRO-METALLURGY. 

{Contimitd from ‘jmge. 272.) 

(^.)—ELECTRO-CHEMISTRY. 

Encltsh Patents. 

Accumulator plates; Manufacture, of -. A. G. 

Bloxani, London. From F. E. Polzeniusz and R. B. 
Goldschmidt, Bnissela Eng. Pat. 778, Jan. 14, 1905. 
See Fr. Pat. 350,898 of 1906 ; this J., 1906, 805.—T. F. B. 

Electric arcs or dischtrges ; Jkviating or drawing out -. 

apjdicahle to apparatus for the chemical dec^tmixtsUion 
mai CAtmbinution of gnsen. R. C. Gardner, London. 
From J. J. Thoreacn, Christiania, and F. Tharahlsen. 
Meraker, Norway. Ejig. Pat. 13,689, July 3, 1005. 
See Fr. Pat. 352,556 of 1905 ; thi.s J., 1905. 976. -T. F, B. 

Electric glow lamps; Process of making a metallic, 
connection between the light emUling bodies and the supply 

cejnductors of -. H. Kuzoi. Eng. Pal. 15,462, 

July 27, 1906. 11., page 307. 

United States Patbnt.s. 

Water: Process of decomposing - by electrdyais. 

W. F. M. Mct'arty, Rocky Ridge, Md., Assignor to T. 
A. Darby, New York. ‘U.S Pat. 813,105,' Feb. 20, 
1906. 

Metallic sodium or otlier alkali metal is added to water, 
which may have l)een previously acidified, the solution 
being subsequently electrolysed.—R. S. H. 

Electrolytic apparatus. L. V. Scoyoc, Gilbert Station, 
Iowa. U.S. Pat. 813,844, Feb. 27, 1906. 

This invention relates to an apparatus for the deoompo- 
sition of water by electrolysis, and comprises a liquid- 
coiitaiuer and a liquid-supply for the same, together with a 
float l3llve, actuated by variations in the water level in 
the container, and supplying water to the latter so as to 
maintain a constant level. Receptacles for collecting 
the gases, with their open lower enefa projecting below the 
water level in the container, have gas-bags arranged on 
their upper open ends. The receptacles for the gases have 
partitions provided with valve openings, and float valves 
in the receptacles acting in these valve opeiiiugs regulate, 
by variations in the water levels, the discharge of the gases 
into the gas-bags. Electrodes are arranged in the ooo- 
tainor witnin the open lower ends of the gas-oollectors. 


Deoemposing water by electrolysis; Apparatus for -, 

M. F. M. McCarty, Rooky Ridge, Md., Assignor to T. 

A. Darby, New Yewk. U.& Fat. 814,166, Miach 0. 

1900. 

The electrolytic tank is divided from top to bottom by a 
partition into two chambers, the jpartition being provided 
near its lower end with a line of apertures, a glass tube 
being mounted in each aperture and extending into the 
respective chambers. An electrode is mount^ in each 
chamber, and is connected with a suitable source of current 
supply, each electrode comprising a plate of suitable 
material extending approximately from side to side of 
the tank in order to present a largo superficial area. Each 
electrode is bent inwards at its lower end, forming a 
terminal discharge portion extending at right angles to 
the body of the electrode, and located opposite and in 
line with all of the apertures and the ends of the glass 
tubes.—B. N. 

Cells: Apparatus [or feeding dejctrclyiic -. F. J 

Briggs, Everett, Mass. U.k Pat. 814,683, March 6« 
1906. 

This invention relates to a device foz!« feeding cells in 
electrolytic apparatus, and compnses a tank of insulating 
material, divided by a central partition into two chambers 
on opposite sides of a standard wliioh supports the tank 
on a pivot, the standard being in line with the partition. 
A spring is supported ceutr^ly by the stanOM'd, and 
exlends longitudinally under the tank. Siphon pipes 
connect the interior of each chamber with the exterior, 
and are adapted to bo connected with an outside cell. 
The tank supports a track which extends from one side 
of the pivot support to the other, this track consisting 
of two ^irs of metallic rods, the rods in each pair being of 
unequal length, in line with each other ana with tueir 
ends separated by small spaces. The longer rod in each 
pair is adjacent to the shorter, and ovcrlane the longer rod 
in tlie opposite pair. The supports for the outer ends of 
the rods arc attached to the siphon pipes. A freely- 
moving ball on the track is adapted to roll from a position 
on one side of the pivot support to the other, ana means 
are provided at opposite enas of the track for limiting the 
movement of the ball. A water supply is located directly 
over the central partition when tlie tank is level. The 
track forum a portion of on electrical circuit, containing a 
register, whereby, as the tank is lilted down in eltner 
direction, the supply of water enters the chamber which is 
tilted up, anti the stream of water which is siphoning out 
tiirough the opposite chamber is broken, thus breaking 
any electrical circuit which is passing through the stream, 
when the rolling ball pasMss over the centre of the track 
where the longer rods overlap, it completes the electrical 
circuit of which the rods form a part, and registers the 
emjitying of one of the chambers.—B. N. 

French Patents. 

Hydrogen peroride; Electrolytic preparation of - 

Consortium fur Elektrochem. Ind. G.m.b.H. Fr. Pat 
358,806, Oct. 24, 1905. 

TfUH invention relates to a process for the eleotrolytio 
preparation of hydrogen {leroxide from persulphurio acid 
lioroarbonatcs, pi'rborates or other analogous substances 
which may l>o easily obtained by electrolysui of pure 
solutions at an elevated temperature in the absence of 
catalytic agents, the platiuiiin which passes into solution 
during the electrolysis being extract^ by the use of a 
Bjiecid cathode or by chemical moans. The hydrogen 
peroxide is extracted from the electrolytic solution by 
solvente, such as ether or ethyl acetate, or by rapid 
distillation at a low temperature in a vacuum, the qxtriwted 
solution being again submitted to electrolytic oxidi^i^ 

Electric arcs; Process and apparalus for internally 

ihrounng up luminous - eapecicdly for the treatment 

of gases or mixtures of gases by niovcUde luminous electric 
arcs. A. J. Petersson. Fr. Pat. 359,113, Nov. 4, 1906. 
Under Int Conv.. Nov. 7, 1904. 

This invention relates to a proocs* of producing a luminous 
eleotrio arc between electrodes plMed in an eleotrio 
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oirouit, by oloaing tho trajectory of discharge by means 
of an arc on another circuit, tho latter arc being brought 
over the former by magnetic or eloctro-magnotic intiuenco. 
Yhe arcs are first established between the electrodes 
where the niiniimim separation is relatively small, and 
the deviation of these arcs is produced by oleotrodynamio 
forces, so ns to bring them over the electrodes where tho 
amount of minimum separation is relatively great. 
Several forms of laboratory furnaces are described, 
fuinishiHl with pairs of electrodes, one or more pairs of 
electrodes being separated to only a sUglit extent, and 
nlaccd in a circuit or circuits so that the arcs arc estab¬ 
lished by an oxjienditure of energy relatively small. 
Those arcs are deviated as before mentioned towards tho 
pairs of electrodes which are separated to a greater extent, 
and which are plact^l in circuits in which the arcs are only 
established by exi»enditure of energy rolativelv great. 

B. N. 


(B.)—ELECTRO-METALLURGY. 

Lithium ; Preparation of metallic -. (). Ruff and 0. 

Johonusou. Z. Kloktrocheiu., 1900, 12, 180—1S8. | 

Tuk authors electrolyse fused lithium bromide containing 
10 to 16 per cent, of lithium chloride, and attain a yield 
of about 80 ]>or cent, of the theoretical. The electroly’tio 
vat is of tho tyjio designed by Muthmaiin, TIofer and Weiss 
(this J., 1002, 412—413). the salt being fused in a water- 
cooled metal receptacle by means of an are and subse¬ 
quently submitted to electrolysis in tho same vessel. A 
ouiTcnt of 100 amperes at 10 volts is employed, the anode 
Iwing a caidion rod, whilst the catlnwle consists of two 
iron rods of 4 mm. diameter. I'lie metal, wbich^separates 
at tjie (rathodo in tho fused comlition, is removed from 
time to time with a shallow iron spoon and poured off 
from the solidifying salt. Tho mixture of salts recom¬ 
mended has a go<Kl electrical conductivity and low, fusing , 
point (about 520'^ C.), and has proved the most suitable ' 
lor the purpose. When it is desired to projiore pure j 
metallic lithium, the addition of salts of the other alkali 
metals is not to be advised. Electrolysis of a mixture of 
lithium and potassium chlorides yielde.^ a metal containing 
6 per cent, of potassium, whereas the metal piepared as 
desenbed above, contained only 0‘17 j>er cent, of sodium. 
The melting jaiint of litbiuiu has bo<m dotermmed as 
180° 0.—R. S. U. ! 

Enousk Patknts. i 

I 

Copper electrotypes ; Manufacture of - and apiiaraius \ 

therefor. S. O. (’owjHT-ColeB, London. Eng. l*at. i 

4068, March 6, 1906. I 

The frames containing the wax or other impressions to } 
be olectrotyped are niounUxl in a vat and serve as cathodes. | 
The anodes are mounted on a central rotating frame, and i 
are jicrforated to a<imit of circulation of the electrolyte. 
The latter is Oflmitted at llie bottom of tho vat, and is 
projected by centrifugal force through the TKsrforations 
over the surface of the cathode. In this way all air bubbles 
are removed and a deposit of copjier free from pin-holes I 
oon be obtained at a rapid rate of deiKisition with a current I 
density of from 600 to 1000 amperes per square foot. i 

—K. y. H. 

Me^rO‘plaHng; Apparatus for -. L. Potthoff, j 

Brooklyn, Kew ^’ork. Eng. Pat. CTUOa, March 30,1905. ! 
A TCMULiNG barrel suitable for containing small articles i 
to be plal^ai, and provided with tho noccB.sary mechanism , 
for rotation, is arranged in a vat. Anodes are provided ' 
both inside and outside the borroj, and cathodes lead the ! 
ourrent to tlie work to bo plated. Tho essential jiart of i 
tho process eonsists in tho arrangement whereby, when • 
tlie barrel is rotated in one direction, tho articles are ! 
retained and submitted to the de|K>sittoD, whereas, when | 
tho direction of rotation is reverseil, they oi’C discharged | 
from the apparatus.—H. IS, H. I 

Ore sejxirators; Magnetic ——. C. Leon, London. From i 
Maschinenbau Anstalt Humboldt, Kolk, Germany, j 
Eng. Pat. 19,626, 8ept. 27, 1906. j 

See Ft. Pat. 367,210 of 1006; this J., 1906, 80.—T. F. B. I 


United States Patents. 

Electroplating Apparatus. L. Potthoff, Fluslung, N.V. 

U.S. Pat. 806,836, Deo. 12,1906. 

See Eng. Pat. 6790 a of 1906 j preceding these.—T. F. B. 

Matte; \EU(irolytic'\ Method of treating —. W. M. 
Johnson, Hartford, Conn. U.S. l^ot. 814,049, March 6, 
1906. 

The coppor-nickol matte is subjected to the action of hot 
dilute sulphuric acid, whereby nickel is dissolved and sul¬ 
phuretted hydrogen lib(;rated, the latter being subsequently 
converted into sulphuric acid, whilst a residue consisting 
in part of copper sulphide is left. The nickel is recovered 
from the solution, the bath being maintained neutral 
by the addition of nickel hydroxide, which is added 
proportionately to tlie amount of metal separated at the 
cathode. Tho residue, consisting partly of copper 
sulphide, IS roast.<^d so as to form the oxide, which is tlien 
treated w'ith sulphuric acid, and the solution of copper 
sulphate is electrolysed, using insoluble anodes of lead, in 
order to separate a poition of the copjier, the gases from 
the roasting o^ioration being simultaneously passed into 
tho liquid. The solution is again used for extracting the 
ruaskHl r<‘sidue, and ilten again electrolysed until the 
presence of nickel mterferos with the de(>osition of the 
copper. Further quantities of copper are afterwards 
obtained by dejMjsition on rotary cathodes. The spent 
oloctiolyt-o 18 finally used for treating a fresh quantity of 
the niatk!.—B. E. 

[Zinc] Smelting process ; Electrical — W. M. Johnson, 
lola, Kuns. V.S. Pat. 814,050, March 6, MM)6. 

This invention relates to a smcltiug process for recovering 
volatile metals such as zinc, which consists in interposing 
between a relatively low-n'sistancc charge, containing 
low-grade ore mixcfi with low-resistance carbon, and a 
furnace wall or hearth, a high-rcsistance charge containing 
high-grade ore mixed with higli-resistanoe carbon, and 
also a layer of inert material, such as finely-divided carbon, 
acting as the electrodes. The funiaoe wall and hearth 
are thus protected from the low-grado ore during tho 
passage or an electric curritnt through tho charges, tho 
latter being so arranged as to ai^cure a substantially even 
temperature within the furnace.—B. N. 

Mdallurgital proc.css [Zinc]. F. T. Snyder, Oak Park, Ill. 

V.8. Pat. 814,810, March 13, 1906. 

Zinc sulphide ore is mixed with carbon and slag-forming 
materials, and tho mixture electrolysed in a bath of 
fused slag, in absen<‘o of air, at a temperature above 
the volatilising point of zinc, one of tho electrodes being 
of carbon. Zinc and sulphur in the form of vapour arc 
produced at the electrodes, and the sulphur combmes with 
the carbon tc form carbon bisuljJiido. Tho zinc vajiour 
and carbon bisulphide ore collected separately, the former 
being condensed, whilst the latter is convoyed to an engine 
where it is combined with oxygen in order to develop 
mechanical power which is used to drive an electric 
generator to supply current for tho electrolysis.—A. S. 

Amalgamating process [Electric/d' -]. H. A. Thomas, 

Assignor to Ury Amalgamation Co., Chicago, 111. U.S. 
Pftt. 814,814, Mftcch IS, 1906. 

A “ THIN continuou.s sheet or layer of pulverised ore ” is 
fed through a body of insulated and electrostatically- 
charged mercury, whereby tho precious metals are 
amalgamated and removed from the ore.—A. 8. 

Iron ore ; Process of [electrically] smelting -. P. L. T. 

Hdroult, La Praz, France, Assignor to Soc. Electro- 
Mctall. Franv., Froges, I&^re, France. U.S. Pat. 
816,016, March 13, 1906. 

The invention relates to a process of smelting iron ore 
by the aid of an ohnitric ourrent. Carbon is introduced 
at the base of the charge of ore in quantity sufficient to 
produce the chemical reactions necessary, and is protected 
Rom the action of the carbon dioxide generated during 
the smelting process. A mixture of carbon monoxide 
and carbon dioxide is formed, of gradually inoreaeing 
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riohneftft in carbon dioxide aa the gases rise to the point 
at which the reduction of ore practically ceases. At t^ 
point oxygen is introduced, whereby the carbon monoxide 
IS further oxidised, end the heating effect in the furnace 
increased.—A. 8. 

Iron ore ; Proctas for [decJ.rically\ smdting -. P. L. T. 

H6roult, La Praz, France, Assignor to Soc. Electro- 
Metall. Fran?., Froges, Isere, France. U.8. Pat. 
816,293, March 13. 1906. 

The invention relates to a process of electrically smelting 
iron ore. The ore is introduced at the top of tlie furnace, 
and means arc provided for protecting the carbon from 
carbon dioxide generated during the smelting. The 
mixture of oarl>on monoxide and carbon dioxide pro- 
<luco<l, rises throtigh the charge, and at a point alx)ve the 
level at which carbon monoxide is hnmed, nozzles are 
provided, through which oxygen is introduced in order 
to convert the carbon monoxide into earlxm dioxide, and 
thus increase the heating effect in the furnace.—A. S. 

Ore-separator: Wet mag7i''tic -. F. J. Odlingand W. 

Jamieson, Melbourne, Australia. U. S. rat.813,113, 
March 13. 1900. 

The apparatus comprises a frame in which are mounted 
magnetic pole-pieces having V-Hhapod tips, and extending 
horizontally, but separated by an air-gap. A vibrating 
guiding-table or apron on to which a mixture of Iho oro 
and water is fed. extends tlirough tlie air-gap between 
llie poles, and an endless band of non-niagnetic material 
travels longitudinally adjacent to tlie tip of the upper 
magnetic pole-piece. Means are provided for forming 
a Him or coating of water on the travelling band. By 
the vibration of the table, the mixture of ore and water 
is caused to How below the upjier magnidic pole; the 
magnetic particles are attracted by the latt/cr and are 
retained by the “ water web ” iiroduced by the co¬ 
operation of the film of water on the travelling band and 
the water mixed with the oro. This “ water-web ” 
carries the magnetic particles forward and delivers them 
at the side of the polo-piecos.—A. S. 

French Patents. 

Ores; Eleciro-magnetic separator of -. W. Wurm- 

bach. Fr. Pat. 360,423, Bee. 24, 1904. 



This invention relates to an electro-magnetic separator 
in which the chambers of separation are separated from 
rotating magnets by intermediate iion-magnetio walls, 
g. The magnetic system consists of a series of horizontal 
cores, 6, which raav be excited maguotically, and these are 
disposed around the chambers of separation, h the poles 
of the same sign being united at tueir ends by vertical 
]X)lar picoos, d. The latter are made in the form of seg¬ 
ments extouding over three-fourths of a circle, so that 
there is an opening in which the magnetic Held is not 
produced. An armature, a, with radial oonduoting 
plates, c, turns within tlie poles, d, and cores, 6, and the 
armaturo is provided with a ooil for exciting the magnets. 
The non-magnetio particles fall and are delivered through 
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t, while the magnetio particles are carried round and 
expelled through the openinf^ of the polar pieces, d, 
where the magnetic Held is broken.—B. N. 

Zint and Us aUoya; New process for deetro deposition 
of ——. Br. G. Langbeiu and Co. Fr. Pat. 358,^22, 
Oot. 18, 1906. 

The process of electro-deposition of zinc upon metaliio 
object is improved by the addition of urea to the bath. 
Bouble salts which are readily soluble are formed, and a 
high current density can bo maintained without resulting 
m the production of a spongy deposit.—li. S. H. 

Meiallisation of articles of cdlnloid, korn, <6c.; [Eledrieoi'] 

Process of -. L. Schwob and G. U6bert-Bilette. 

Fr. Pat. 359,001, Oct. 30, 1905. 

This invention ivlates to a process of gilding or niokel- 
platmg arti(‘lcN of celluloid, hom, Ac., by plunging them 
into a bath of silver for about 1^ hours, tne bath being 
made up as follows : 50 grins, of “Seignet salt ” ("potas¬ 
sium tarfraio”) are dissolved inalitreofwater; lOOgrms. 
of silver iiitraU* are dissolved in 66 grms. of ammonia, 
and added l-o 1 litre of water; 50 grms. o4eaoh solution 
are added to I litre of water. The articles coated with 
silver are (hen jilaced in an ordinary gold or nickel-plating 
bath, and a current of electricity passed to deposit the 
metal.—B. N. 

• 

Furnace.; Electric -, for the reduction of metals and 

alloys and particularly of aluminium, silicon, magnesium, 
chromium, d'C. K. Viel. Fr. Pat. 359,042, Oct. 31, 
1905. 

The oxiiloB to be tivated are intimately mixed wdth a 
calculated anmunt of carbon or other reducing agent and 
passed in small quantities, but continuously, by means of a 
screw jiropeller, lietween two horizontal or conveniently 
inclined and higlily excited electrodes contained within 
a crucible, lined with carhon, whendiy the metal or alloy 
is reduced and liberated, and falls ujK>n an inclined bed, 
wlieuco it may be removed as required.—iL H. C. 

XIL—FATTY OILS, FATS, WAXES, 
AND SOAPS. 

{Continued from page 273.) 

ManiluU Olaziiynii: Fatty oU ^ the seeds of -. G. 

Fcndler and 0. Kulm. Ber. Bteoh. pharm. Qes., 1006, 
16, 426—429. Chem. Ontr., 1906, 1, 768—769. 

One hundred of the seeds of Manihot Glaziovii weigh 63 
grms.. of which 39-5 grms. consist of shells or husks, 
and 13-5 grms. of kernels. The kernels contain 5*18 per 
cent, of water and 35-20 per cent, of substances soluble in 
ether ; and the husks, 0*06 par cent, and 1-31 per cent, 
respectively; the whole seeds contain 9-94 per cent, of 
fat. The oil examined was prepared from the whole 
seeds by predation with ether. It was greenish-yellow 
in colour, liad an odou - resembling that of olive oil, and a 
somewhat bitter, acrid taste. It was soluble in other, 
chloroform, Ixuizene, carbon bisulphide, acetone and 
amyl alcohol, insoluble in absolute alcohol and glacial aoetib 
aci(i; with petroleum ether it gave a turbid solution. 
Thu oil became turbid at 4^ 0., but was not solid at 
—17*0. It had the sp. gr. 0 9268 at 15^ 0.; acid value, 2T8 ; 
sanoniftcation value, 188-6; Keichert-Meissl value, 0*7; 
iouiiio value, 137-0 ; unsaponihablo matter, 0-9 jier cent.; 
glycerol, 10-6 ]>ur cent.; refractometer reading at 40® C., 
02-9. The fatty acids consisted of 89-03 ^ cent, of 
liquid, end 10-97 per cent, of solid acids. Tney had the 
following characters t Sp. gr. at 25® C.; 0-8984 ; m. pt., 
23-6''C.; solidifying pt., 20-5 ; acid value, 197-6; saMnifi- 
cation value, 200-1; mean molecular weight, x80‘7; 
acetyl-aoid value, 179-9; acetyl value, 20-7; iodine 
value, 143-1: iod.ne value of liquid fatty aoids, 163-6; 
m. pt. of solid fatty acids, 64® C.-—A. S. 

Oleic add series ; Some new acids of the —. Q. Ponzio. 

Gaz. ohiin. ital.. 1906, 569—672. 

From 100 grms. of stearic acid, 21 gms. of 2.3-oleio odd 
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(this J., 1904, 942), m. pi. 69° C., oan be obtained. The 
latter acid, when allowed to stand for several days in 
contaot with bromine, is conveiied into 2*3*dibroroo- 
stearic acid. m. pt., 72° C. When healed in a sealed 
tube at lOO*^ (’. with hydrobromic ai id in glacial eoctic acid 
solution, /3-broinostcaric acid, ni. ])t. 64° C. in formed, 
which, on heating with alcoholic potassium hydroxide 
solution under an inverted condenser, yields /3-hvdroxy- 
stoaric acid. CHglt Ho)i4.rH(()H)rH2.COOH, m. pt. 
89° C., nioilcrately s<iluble in warm alcohr)! and chloroform, 
slightly soluble m jietroleum other and suluhle in ether. 

The 2.3-dihydroxyBtearic acid, 

CH,i(CH2)i4.CH(()I1).CII(OH).CO()H, 
obtained by oxidising 2.3.oloii- aeid in dilute potassium 
hydroxide solution with tlu' theoretical quantity of a 
1 per c«‘nt. solution of potaHsitiTii permanganate at 0’ (J., 
crystallises from ethyl acctati* in jirisms, m. jd.. 126° C., 
soluble in most organic solvents, and also t^) sonic cxUmt 
in warm water. On oxidising 2.3-oleic acid with twice 
the quantity of potassjuni |H'rmanganute mentioned 
above, and without cooling, palmitic acid is produced. 
(Compare this 1H88, 442.)—A. S. 

Chlorine gag; Vf<e of - under moderate jtreggvrcfi in 

the chemical arts. {Chlorine-proof oil\. E. A. Ashcroft. 

Vil., page 314. 

Cocoa-nut fat in butter ; Process for.the detection of -. 

H. P. Wijsinan ami J. J. Iteijst. Z. Unters. Nahr. 

Gonussrn., 190G, 11. 2()7- 271. 

The authors propose a simple method for the detection 
of cocoa-nut fat in butter, baseil on Jensen's work as to the 
precipitation of certain of the volatile fatty acids by silver 
nitrate solution (this J., 1905, 102r>), The sample of 
butter-fat is treated according to the usual nietliod for 
the determination of the Keichert-Meissl value, and to 
the 110 c.o. of distillate. 40 c.c. of N/lO-silver nitrate 
solution arc added. After filtoring, and washing the 
precipitate, the excess of silver nitrate is titrated with 
N/lO-sodiuin cliloride solution. The numhor of c.c. 
ol K/lO-silvor nitrate solution used up in precipitating 
some of the volatile acids, is incrcasci! by one-tenth 
(correction for solubility of the silver salts) and is 
called the first “ silver value." A second determination 
is then carried out in an exactly similar manner, exi-cpt 
that 300 c.c. of distillate arc <'oliected, w-ater being added 
to the distilling flask as required. The number of c.c, of 
N/lO-silver nitrate used in this ease, when increased hy 
one-fifth, gives the second “silver value." In the case 
of mixtures containing cocoa-nut fnt, the 110 c.c. of dis¬ 
tillate in the first dctcrnimntion is not sutticienl t<» hold 
the whole of the cajirylic acid in solution, and some ol the 
latter, therefori*, cschjk’s precipitation by the silver nitrate, 
whereas, in the second dct-crmiimtjon. the whole ot the 
oaprylic acid will be tiissolved in (he 3(Kl c.c of distillate, 
and a higher “ silver value ’’ will be obtained. In tiie case 
of pure butter-fat, on the other hand, less caprylic acid is 
present, and the “ silver value " will be the same in the 
second determination as in the first, or even somewhat 
smaller, owing to tlie solubility of flic silver precipitate 
in the larger volume of distillate. It was found that even 
with only 5 per cent, of cocoa-nut fat in a sample of butter, 
the second “ silver value ’’ was higher than tlie first, 
whilst in the case of pure butters, even (wo with abnorinal 
Keichert-Meissl values, (lie second “silver value" was 
the same as or lower than the first.—A. S. 

Fata ; A reagent in the chemistry of -. [Naphthaline- 

aiearosul’phonic acid\. K. Twitchell. J. Amcr. Chem. 

8 oc., 1906, 28. 196—200. 

This acid, the preparation of whieli has been described 
previously (this J., 1900, 254), may be used for the 
Bojiaration of stearic and palmitic acids from oleic and 
linobc acids in tallow and other fats. When a melted 
moss of mixed fatty acids is treated with a little naph- 
thalene-steoroHulphoiuc acid, the liquid fatty acids present, 
become slightly soluble, and by simply treating with 
water can be washed out of the mixture, ^rtly in sidution, 
but mainly os emulsion. Five grms. of tbe mixed fatty 
ooids ore treated with about 1 o.o, of a 10 per cent, aqueous 


solution of napbtbaleno-stoarosulphonio acid and a little 
dilute sulphuric acid (containing about 1*26 per cent, of 
sulphuric acid). After thorou^ly mixing the mass, a 
further 20 or 30 c.o. of tho dilute acid are added and the 
mixture allowed to settle. The whole is then filtered, 
an oily layer rising to the surface being first brought 
on to tbe filter. The solid portion is washed with the 
sulphuric acid until the filtrate is no longer turbid. From 
80 to 90 }x:r cent, of the liquid fatty acids will have been 
removed by this treatment, and the remainder may be 
separated by ro)wating the process once or twice. The 
cryMtalliiic mass on the filter is finally washed with water 
and dried. It is important that the right quantity of 
sulphuric acid be used and tho temperature during the 
separation should be a little above the melting point of 
oleic acid. 

Naphtbalono-stoaiosulphoriic acid possesses catalytic 
properties and has tho power of hydrolysing fats. 
Other fatty siilphnnic acids, with 'the exception 
of stearosulphunc acid, also act as catalytic 
agents. The a(.‘tioo of these siilphonic acids may be 
explained as follows:—They are soluble in water and 
their aqueous solutions dissolve fatty hodi<‘s, acting like 
soap solutions. At the same time Ihev are aijids which 
are electrolyticolly dissociated to a higli degree, and tho 
hydrogen ions set free, cause the hydroTysis of the {xirtion. 
of the tat dissolved.—W. P. S. 


Lindcic Acid. U.S. Customs Decision, Feb. 20, 1906 

Linoleic acid was }i(4d to bo dutiable at 25 per cent. 
ad valorem umlcr paragrajih 1 of the tariff, as an “ acid 
not specially provid(‘tl for.” The analysis showed the 
sample to be <•0101^080(1 of 14*73 per cent, of linseed oil,, 
and 85*27 |hm' cent, ol linoloic acid. 'J’he assessment of 
duty at 20 c. i»er gall, of 7| lb. as “ hnsecd oil ’’ under para¬ 
graph 37 was overruled. [T.lt.J R. W. M. 


Enolish Patents. 

Woo/ lubricant; A —— , soluble tJi u'nter. J. W. Biep 
and G. H. Raucr. Eng. Pat. 7231, April 5, 1905. V., 
page 310. 

Oils and fats; Apparntvs for healing -. K. P. y 

Garcia. Madrid. Eng. Pat. 12,784, June 20, 1906. 

Claim is made for an apparatus for heating oil or fat by 
means of tho heat produced by a cluunical reaction. The 
apparatus, intended for use with a solid substance 
termed " Sosea " (a mixture of lime and so<lnnn carbonato), 
consists ot two cylinders th(5 inner of whi<4i is jicrfoiated 
ail over. 'J'he “ Koscii " is ]>la< ed in thi.s vessel and is 
treated with water introduced from a separate chamber. 
There is also a lid in tlie form of a funnel screwed on to 
tho top of the receptacle to carry o(l the vaj'OuiH produced 
ill the reaction. When the apparatus is chargi'd, it is 
introduced into the vat eontainiiig the solidified fat. 

- C. A. M. 

^cicage and other similar sludges ; 'Preatment of ——. 

( liccovery of jattii substances]. F. M. S|)enee, H. Spence,, 
and P. Spence and Sons, Ltd., and R. Gckel. Eng. Pat. 
8347, April 19, 1906. XVllIR., page 333. 

Soaps; Apparatus for the. rapid cooling of fluid -. 

R. W. James, London. From R. Roth, Aluhrisch- 
Ostrau, Austria. Eiig. Pat. 3C02, Fob. 21, 1906. 

See Fr. Pat. 341,731 of 1904; this J., 1904.905.—T. F. B, 
Feench Patent. 

Antiseptic soap; Manufacture of -. M. Mortens. 

Fr. Pat 369,001, Kov. 2. 1906. XVIIIC., page 833. 

German Patent. 

Disinfectant from chloronaphthalcne and soap. L. Schwabe, 
Qer. Pat. 103,603, Got. 13, 1903. XVllia, page 333. 
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riohneftft in carbon dioxide aa the gases rise to the point 
at which the reduction of ore practically ceases. At t^ 
point oxygen is introduced, whereby the carbon monoxide 
IS further oxidised, end the heating effect in the furnace 
increased.—A. 8. 

Iron ore ; Proctas for [decJ.rically\ smdting -. P. L. T. 

H6roult, La Praz, France, Assignor to Soc. Electro- 
Metall. Fran?., Froges, Isere, France. U.8. Pat. 
816,293, March 13. 1906. 

The invention relates to a process of electrically smelting 
iron ore. The ore is introduced at the top of tlie furnace, 
and means arc provided for protecting the carbon from 
carbon dioxide generated during the smelting. The 
mixture of oarl>on monoxide and carbon dioxide pro- 
<luco<l, rises throtigh the charge, and at a point alx)ve the 
level at which carbon monoxide is hnmed, nozzles are 
provided, through which oxygen is introduced in order 
to convert the carbon monoxide into earlxm dioxide, and 
thus increase the heating effect in the furnace.—A. S. 

Ore-separator: Wet mag7i''tic -. F. J. Odlingand W. 

Jamieson, Melbourne, Australia. U. S. rat.813,113, 
March 13. 1900. 

The apparatus comprises a frame in which are mounted 
magnetic pole-pieces having V-Hhapod tips, and extending 
horizontally, but separated by an air-gap. A vibrating 
guiding-table or apron on to which a mixture of Iho oro 
and water is fed. extends tlirough tlie air-gap between 
llie poles, and an endless band of non-niagnetic material 
travels longitudinally adjacent to tlie tip of the upper 
magnetic pole-piece. Means are provided for forming 
a Him or coating of water on the travelling band. By 
the vibration of the table, the mixture of ore and water 
is caused to How below the upjier magnidic pole; the 
magnetic particles are attracted by the latt/cr and are 
retained by the “ water web ” iiroduced by the co¬ 
operation of the film of water on the travelling band and 
the water mixed with the oro. This “ water-web ” 
carries the magnetic particles forward and delivers them 
at the side of the polo-piecos.—A. S. 

French Patents. 

Ores; Eleciro-magnetic separator of -. W. Wurm- 

bach. Fr. Pat. 360,423, Bee. 24, 1904. 



This invention relates to an electro-magnetic separator 
in which the chambers of separation are separated from 
rotating magnets by intermediate iion-magnetio walls, 
g. The magnetic system consists of a series of horizontal 
cores, 6, which raav be excited maguotically, and these are 
disposed around the chambers of separation, h the poles 
of the same sign being united at tueir ends by vertical 
]X)lar picoos, d. The latter are made in the form of seg¬ 
ments extouding over three-fourths of a circle, so that 
there is an opening in which the magnetic Held is not 
produced. An armature, a, with radial oonduoting 
plates, c, turns within tlie poles, d, and cores, 6, and the 
armaturo is provided with a ooil for exciting the magnets. 
The non-magnetio particles fall and are delivered through 
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t, while the magnetio particles are carried round and 
expelled through the openinf^ of the polar pieces, d, 
where the magnetic Held is broken.—B. N. 

Zint and Us aUoya; New process for deetro deposition 
of ——. Br. G. Langbeiu and Co. Fr. Pat. 358,^22, 
Oot. 18, 1906. 

The process of electro-deposition of zinc upon metaliio 
object is improved by the addition of urea to the bath. 
Bouble salts which are readily soluble are formed, and a 
high current density can bo maintained without resulting 
m the production of a spongy deposit.—li. S. H. 

Meiallisation of articles of cdlnloid, korn, <6c.; [Eledrieoi'] 

Process of -. L. Schwob and G. U6bert-Bilette. 

Fr. Pat. 359,001, Oct. 30, 1905. 

This invention ivlates to a process of gilding or niokel- 
platmg arti(‘lcN of celluloid, hom, Ac., by plunging them 
into a bath of silver for about 1^ hours, tne bath being 
made up as follows : 50 grins, of “Seignet salt ” ("potas¬ 
sium tarfraio”) are dissolved inalitreofwater; lOOgrms. 
of silver iiitraU* are dissolved in 66 grms. of ammonia, 
and added l-o 1 litre of water; 50 grms. o4eaoh solution 
are added to I litre of water. The articles coated with 
silver are (hen jilaced in an ordinary gold or nickel-plating 
bath, and a current of electricity passed to deposit the 
metal.—B. N. 

• 

Furnace.; Electric -, for the reduction of metals and 

alloys and particularly of aluminium, silicon, magnesium, 
chromium, d'C. K. Viel. Fr. Pat. 359,042, Oct. 31, 
1905. 

The oxiiloB to be tivated are intimately mixed wdth a 
calculated anmunt of carbon or other reducing agent and 
passed in small quantities, but continuously, by means of a 
screw jiropeller, lietween two horizontal or conveniently 
inclined and higlily excited electrodes contained within 
a crucible, lined with carhon, whendiy the metal or alloy 
is reduced and liberated, and falls ujK>n an inclined bed, 
wlieuco it may be removed as required.—iL H. C. 

XIL—FATTY OILS, FATS, WAXES, 
AND SOAPS. 

{Continued from page 273.) 

ManiluU Olaziiynii: Fatty oU ^ the seeds of -. G. 

Fcndler and 0. Kulm. Ber. Bteoh. pharm. Qes., 1006, 
16, 426—429. Chem. Ontr., 1906, 1, 768—769. 

One hundred of the seeds of Manihot Glaziovii weigh 63 
grms.. of which 39-5 grms. consist of shells or husks, 
and 13-5 grms. of kernels. The kernels contain 5*18 per 
cent, of water and 35-20 per cent, of substances soluble in 
ether ; and the husks, 0*06 par cent, and 1-31 per cent, 
respectively; the whole seeds contain 9-94 per cent, of 
fat. The oil examined was prepared from the whole 
seeds by predation with ether. It was greenish-yellow 
in colour, liad an odou - resembling that of olive oil, and a 
somewhat bitter, acrid taste. It was soluble in other, 
chloroform, Ixuizene, carbon bisulphide, acetone and 
amyl alcohol, insoluble in absolute alcohol and glacial aoetib 
aci(i; with petroleum ether it gave a turbid solution. 
Thu oil became turbid at 4^ 0., but was not solid at 
—17*0. It had the sp. gr. 0 9268 at 15^ 0.; acid value, 2T8 ; 
sanoniftcation value, 188-6; Keichert-Meissl value, 0*7; 
iouiiio value, 137-0 ; unsaponihablo matter, 0-9 jier cent.; 
glycerol, 10-6 ]>ur cent.; refractometer reading at 40® C., 
02-9. The fatty acids consisted of 89-03 ^ cent, of 
liquid, end 10-97 per cent, of solid acids. Tney had the 
following characters t Sp. gr. at 25® C.; 0-8984 ; m. pt., 
23-6''C.; solidifying pt., 20-5 ; acid value, 197-6; saMnifi- 
cation value, 200-1; mean molecular weight, x80‘7; 
acetyl-aoid value, 179-9; acetyl value, 20-7; iodine 
value, 143-1: iod.ne value of liquid fatty aoids, 163-6; 
m. pt. of solid fatty acids, 64® C.-—A. S. 

Oleic add series ; Some new acids of the —. Q. Ponzio. 

Gaz. ohiin. ital.. 1906, 569—672. 

From 100 grms. of stearic acid, 21 gms. of 2.3-oleio odd 
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(J?.)—RESINS, VARNISHES. 

Fir Balmm. U.S. Customs UeciBion, Feb. 27, 1006. 
Fm or Canada baUam 'whiob has been atraiiiCHl tu eliminato 
icces of wood and bark, is free of duty as a “ orudo 
alsam,” under paragraph 648 of the tantf. The aHseea- 
ment of duty at J oent per lb. and 10 per cent, ad valorem^ 
as a “ drug advanced in value,” under paragraph 20, 
was overruled on the ground that the Ktraimng waa only 
to fit the drug for tho usual market condition. 

[T.H.] R. W.M. 

E^0LI8H Patent. 

Latqucrs, varnishes, imterpri/ofiny and impregnating 

media ; Solutions of orgnnu' comjnmnds suitable as -, 

and for the manufacture of films, filaments and insulating 
materials, h. l^-derer, Sulzbach, Bavaria. Eng. Pat. 
076!, March 1006. 

See Fr. Pat. 302,807 of 1006; tliis J., 1906, 078.—T. F. B. 


(0.)— INDIA-RUBBER, Etc. 

QuthrarMie; Presence of --in the latex of IJnva 

brasilitnsis. A. W. K. do Jongj Rec. trav. chini. 
Pays-Has, 1006, 26, 48—49. Chem. CJt'iitr., 1900,1, K18. 

TTie alcoholic solution obtained on coagulating the latex 
of Hevea brasiliensis, wlu'n evaporated on the water-bath, 
yieUls crystals of (juobraclnU*, C'oHnOft.OCHa. ni. pt. 
100°—101° U, easily soluhlc in alcohol, acetone and ether ; 

—80-2". Cuebrachite is a sugar which was 
first isolated from (|uebra<-ho bark (Aapidoaperma 
quebracho) by Tanret (this J,, 1800, 202).—A. S. 

India-rubber ; Influence of chalk and of moisture on the 

vnlcaniaatton of -. R. Ditmar. Oummi-Zoit., 1005, 

20, 670—680. 

Guayui.b rubber was vulcanised with 10 per oent. of 
sulphur and varying percentages of elialk ior 60 minutcH 
at 146'* C., and the prtKluots tefitcd raccthanically. In one 
aeries of cxpcrimentH all the raalcrials won* carelully dried, 
in a second serii^s the rubber u-as allo\v(*d to retain its 
natui'al moisture, amounting to 14*6 fa-r cent. In either 
caati tho bivaking strength increased with the amount of 
chalk, up to 40 per cimt. incorporat< d ; the e.vtensibihty 
showed a maximum at about 10 (ht eent of chalk in the 
experiments with dry rubber, whilst m those with moist 
rubber a inaxinuim occurred at about 1*2 per cent., and 
another at about 24 iior cent. It is proved expcnmcntallv 
that the chalk goes into j»erlect colloidal combination with 
the rubber and dot^s not react with the sulphur. On 
vulcanisation with lo\i jiercentages of chalk, the products 
are very porous, owing to the ehca}K3 of st(*am ; from this 
the author eonclmtes that chalk acts as a binder of 
zooisturo in tho process of vulcanisation.—VV. A. U 


United States Patent. j 

PubhcT ; Method of extraction of mire raw — - from \ 
rubber plants. K. von Stcchow. Wiesbaden, (icrniany. ! 
U.a Pat. 814,407, March «, 1000. 

See Addition of July 10, 1005, to Fr. Pat. 366,011 of 1005 ; 
tluB J., 1006, 1014.—T. F.^B. 

Fken<*h^Patent. 

Rubber K Process of deoulcanising ——. M. Kdnier. 
Ft. Pat. 36H,(i35,^Oct. 18, 1006. 

The rubber is heated for a considerable time at a high 
temperature (130°—150° C.) with benzene or other solvent, 
in presenoe of water or steam. In a modification of the 
process the extract obtained by heating with the solvent 
» heated alonv with water or steam, preferably under 
pressure.—C. £ 


XIV.—TANNING, LEATHER, GLUE, SIZE. 

{Continued from page 276.) 

lAtne spots in vegeiahlc-tanned coloured leather. W. Eiiner, 
Gerber, 1006, 82, 78—70. 

The author has often been troubled, in tho dyeing of kips, 
with the appearance of spots upon tho grain. 'Tlie cause 
appears to tie due to the us© of hard water. A similar 
defect is often met with in the case of glace leather. In 
the latter leather tho cause is that the free sulphuric acid 
of tho alnm, not having heon washed out, acts on tho 
lime from the hard water to form calcium sulphate, which 
is precipitated in the grain of the leather, tlms preventing 
tho dyestuff from penetrating readily. In tho case of 
vegotablo-lamied leather, tlie spots are formed in llio- 
“ scudding process,” by the calcareous water used, but 
they are not easily seen until the fiiiishod article is pro¬ 
duced. Such lime deposits, whicli ore unevenly 
distributed, are very difficult to remove, even by severe 
incchanH’fd treatment. 

For their removal an acid do-litning agent should be 
used, HO as to convert the lime into a soluble form. The 
following acids are employed to this end :—Hydrochloric, 
lactic, acetic, and formic acids. 

To remove lime stains from vegetahle-tanned goods 
before dyeing, wash tlie tanned goods till soft, and then 
place in a bath of 2 per cent, hydrochloric acid and move 
for two liours. After this process the goods are to bo 
well waslicd with water m the drum, and arc then ready 
for dyeing.—H. Bu. 

Lactic acid [Commercial]^ Analysis of -. M. T’hilip. 

XXIII., page 330. 

Nutyidl extract. U.S. Customs Decision. 

The Umted States Circuit Court of Appeals, Jan. 26, 
lOOG, decided that extract of nuigails is not dutiable 
under paragraph 1 of the tariff, either directly or by 
sinubtude, as tanniu or tannic acid ” at 60 c. jwr lb. 
This decision attiriiis one of tho Unitcyl States Circuit Court 
and leverses that of the Board of General Appraisers, 
whose latest decision Imld to the duty under jiai'agraph 1. 
A pri'vious decision of the Hoard made nutgall extract 
dutiable at \ c. per lb., and 10 jxt cent, ad valorem, as 
” nutgalls advanced in value or condition,” under para¬ 
graph 20. This Court points to an unbroken lino of 
Treasury Decisions for 26 years on nutgall extract, none 
of which considisrisd the assesBinout of duty as ” tannin,” 
though tannin was eHjx'cially named in all the tanfl law's 
covering this pcrioil. The Treasuiy Dejiartmcnt, Feb. 
24. 1906, ociiuiesccd m this decision on tho advice of the 
I Attorney-General, and directed the assi'SHinent of duty 
at i c. per lb., and 10 per eent. ad valorem, under para¬ 
graph 20, 00 “ uutgalls advanced in value or condition.” 

LT.K.] K. W. M. 

Enolisu Patents. 

Skins or hides ,' Process and apparatus for extracting' 

grease and oil from .. II. Brewer luid J. T. Hardy, 

Bulwell, Notts. Eng. Pat. 10,437, May J8, 1005. 

The wet skins, after liming and salting, are placed in heaps 
to press the snpernuous moistnro from them. They are 
then placed in a rotating drum or tumbler and subjected 
to the action of deodorised petroleum or other grease 
solvent and afterwards to tho action of W'arm salt water 
to wash aw'oy the petroleum, greoso, &c. The revolving 
drum bus tho shujie of a doublo cone and is mounted on 
hollow spindles. One of the latter enters directly into the 
drum, whilst tlie other is closed to the interior of the drum 
except through a piiie which enters the middle or widest 
part of the vessel. This pipe is closed by a valve, which, 
when opened, allows the solveat to pass out of the drum 
into a collecting vat. The spindle opening into the drum 
allows the tinol salt wash to be injected. ‘The drum is 
provided with a reversing gear, and is fitted with suitable 
openings. The treatment of the skins takes about lour 
hours or longer.—W. P. S. 
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Hides : Process of trying ——. F. J. Oakes. New York. 
Eng. Pat. 24,^7. Nov. 27, Z906. Under Int. Conv., 
Deo. 12, 1904. 

SsE U,S. Pat. 798,293 of 1905; this J., 1905.1023.—T.F.B. 

HidesProcess of treating -. F. J. Oakes, New 

York. Eng Pat. 3510, Fob. 13, 1900. Under Int. 
Conv., March 31, 1906. 

Sbb U.S. Pat. 798,294 of 1905 ; this J.. 1905.1023.—T.F.B. 

Plastic transparent product [from casein] for the. manu- 
facture of fibres, films, blocks or plates, and process of 
preparing the same. H. Cathuhneivu and A. Fleury, 
Paris. Eng. Pats. 12,277 and 12.278, Juno 13, 1906. 
Sjdu Fr. Pat. 354,942 of 1006, and addition thereto; this 
J., 1905, 1109, 1220.—T. F. B. 


Frbnoh Patents. 

Tanning and colouring materieds; Automatic extractor 

for -. L. F. Jury. Fr. Pat. 358.783, Oct. 7,1905. 

The material to 1*6 extracted is placed in a cylindrical 
vessel provided with suitable openings, a water-gauge, &c.. 
and is there subjected to the action of water or of a weak 
extract resulting from a previous operation. The con- 
contratod extract is pumped up to a recoivor, and, when 
this is full, a ball-float diverts the current to a second 
receiver, where the subsequent weaker extracts are 
collected. The first receiver is divided into two similar 
cornpartmoiits, so that they can be used altomatoly, and 
the second receiver into a number of compartmouts, each 
provided with a ball-float, which, when the compartment 
is full, causes tlie stream of liquid to bo delivered into 
the next one, and so on. As the ball-floats rise they open 
valves at the bottom of the compaitmonts and allow the 
weak extract to flow through the vessel containing the 
material. The liquid is heated on its way to the vessel 
by passing tlirough a comlensor into which the steam, 
arising from a concentrating apparatus, is conducted. 
The extract from the first recoivor is further evaporated 
in this concentrator, in order to obtain a syrupy or dry 
product.—W. P. S. 

Chrome leather; Process for waterproofing -. 

A. Floring and M. Lennoberg. Fr. Pat. 358,894, Oct. 
27, 1905. 

The dry leather is immersed for one hour in a bath of 
meltod paraffin or ceresin containing from 5 to 30 per 
cent, of colophony, caruauba wax, beeswax, Japan wax 
or the like.—W P. S. 

Leather; Process for the manufacture of artificial -. 

J. B. Granjon and J. F. J. Berchet. Second Addition, 
dated Oct. 14, 1905, to Fr. Pat. 343,704, June 4, 1904 
(this J., 1904, 1030). 

If the leather bo intended for use as macliinery belts, the 
cardboard sheets described in the original patent are 
replaced by strips of strong canvas. Metallic threads or 
wires are placed between the strips, and to avoid fraying 
at the edges, the canvas may be made in the form of a 
tube (like a fire-hose) before treating with the asphalt, j 
&o. It is finally rolled flat while still hot.—W. P. S. ' 

dueProcess for making -. W. S. Sodikoff. Fr. 

Pat. 368,859, Oct. 25, 1905. 

Fat and mineral matters are removed from the B6bstanccs 
from which the glue is to be made, and the mass then 
treated with dilute sodium hydroxide solution {from 1 
to 3 per cent, in strength). The still alkaline mass is now 
boiled for 10 minutes with a 1 per cent, aqueous solution 
of monochloraoetio acid, filtered, and the glue precipitated 
from the solution by means of magnesium sulphate. 
The glue is finally washed with cold water as usual. 

—W. P. S. 

MstaUisalion of articles of cellvloid, horn, <£ic. ,* [HUctrical] 

Process of -. L. Schwob and G. H4bert-Dilette. 

Fr. Pat 359,001, Got 30, 1905. XW., page 823. , 


Casein and similar substances i Conversion of - into 

plastic products. L. CoIIa^on, Fr. Pat 350,073. 
Nov. 2. 1906. 

Tub oasein is mixed with a 20 per cent, solution of viscose 
(in a suitable solvent) at a temperature of 60® 0. Sub¬ 
stances which harden the casein and decompose the viscose 
I may be added during the operation. In place of viiooee, 
other cellulose compounds may bo employed—W. P. S. 

XV,—MANURES, Etc. 

(Continued from page 276.) 

A'^rc; Analysis of - -. R. Bensomann. XXin., 

page 337. 

Enqijsh Patents. 

Fertilisers; Manufacture of - and apparatus tkerefo*' 

J. Crone, D. U Taylor, and F. Williams, St Helens, 
Lancs. Eng. Pat. 6018, March 17, ^906. 

Waste animal substances, such as shoddy, hide and leather 
scraps, and the like, are delivered in a moist state, into a 
horizontal cylindrical vestel, adapted to be rotated on 
hollow trunnions, and enclosed within a chamber of refrao- 
tory material, heated by a series of grates and dues. 
The trunnions are couiieoted with fixed end boxes, having 
removable doors, through which the charge is introdocem 
A perforated pi)>e, supplying sulphurio aoid of about 
115*^ T., is led into the cylinder through the end boxes, 
and as far from the axis of rotation as convenient, so that 
the acid is sprayed evenly over the contents of the vessel 
as the latter rotates. Shoddy supplied to the apparatus 
should contain at least 40 per cent, of water. An exhaust¬ 
ing fan is connecteil to the boxes, and delivers into a gas 
condensing tower. Pits are provided to receive the material 
when it it discharged. (Hoforenoe is made to Eng. Pat. 
6101 of 1904, this J., 1905, 203.)—E. S. 

Peat; Apparatus for treating -, particularly for 

making manure. C. H. J. van Haofteu, The Hague. 
Eng. Pat. 10,023, May 12, 1905. ' 

Rapio disintegration of peat is effected by treating it 
with water containing ammonia, which also brings into 
solution constituents insoluble in water alone. The 
j anparatus claimed for this process comprises a battery of 
I closed vessels, in which the peat is lixiviated, reservoirs 
for water and for ammonia solution, with means for 
I heating or cooling, and an air-pump which draws air 
I through the reservoirs and the battery. The ammonia 
i is drawn forwanl with the air, and when the water is 
I saturated, the ammonia may be returned to ite own 
j reservoir by reversing the current.—C. A. M. 

Yeast [Fodder or feriUiser\; Treating - to render it 

suitable for commercial purposes, F. Gotbard. Eng. 
Pat. 13,834, July 6, 1905. XVII., page 331. 

XVI.-SUGAB. STARCH, GUM, Etc. 

(Continued from page 277.) 

Diffusion waste-waters [beetroots]; lletum of the —— to 
the battery. It. Claassen. Z. Ver. deut. Zuokerind.* 
1900. 200—278. 

Tub author describes the advantages derived from working 
a diffusion battery by retummg all the weak draining 
' and pressing waters, usually run to waste, those waters 
taking the place of a corresponding quantity of froeffi 
water in working the battery. By this moans, the question 
of disposing of these waters, which are liable to become 
noxious, is removed, and a greater or smaller quantity of 
sugar can bo left m the pressed slices according to 
fluctuations in the value ot the sugar for fodder, or for 
recovery. These waters are not allowed to remain out¬ 
side the battery for more than a few minutes, and are 
pumped back into the next diffuser, together with the 
necessary quantity pf fresh water before they have had 
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time to cool. With rational working and with the extrac* 
tion of the same amount of sugar as in tlie old process, 
it was found that the purity of the Juice was slightly 
increaiied by the new process, because fresh wat«r dis* 
solves more non-sugar than the waste-waters. 1'hus the 
pressed slices not only contain all the extractive substances 
previously lost in the waste waters, but also a greater 
quantity of non-sugar. An advantage is only obtained 
by the new process if the whole of the waste waters be 
returned to the battery, and those wastes, titz., drainage 
waters and press waters, should be mixed together and 
not passed in separately, according to the quantity of 
sugar present in the diileront fractions. Jf the temperature 
of the waste waU^rs l>e maiutained at the necessary high 
degree (76® C.), no deleterious changes need be feared in ! 
them. Lastly, if irregularities in extraction occur owing to 
abnormal beets or faiilty siijiorvision. no absolute Ions can 
take place as in the old system, there is merely an altera¬ 
tion in the distribution of the sugar between the diiTusiou 
juice and the pressed fodder slices.—J. F. JL 

Carbok 1 /draie^f and orffanic acids and bases ; SclnbUity and 

specific rotatoiy power of some - tn 'ityruUnr and 

other salwnis. J. G. Holty. J. Physical Chem., 1906, 

9. 7«4—779. Ghem. a*ntr., 1900. 1, 917. 

Thb solubility in pyridine at *20® C. of the substances 
examined is given in the following tpble:— 


Bubstance. 

Orms. in ' 
100 parts 

Substance. 

Omu. in 

1 100 parts 


of solution. 

1 


1 of solution. 

i 

Levulose . 

16‘49 

Krythrltol .... 

2'50 

Malonio acid .... 

14‘C0 

Lactose . 

2*18 


7‘02 


1*2» 

0-47 

Sucrose. 

e«46 

Mannitol . 

daiactose. 

5-46 

Propyl tartrate . 

Soluble In 




all propor¬ 
tions. 


The rotatory powers of the diiTorent solutions noro 
compared with those of aqueous solutions of equal concen¬ 
tration. In the case of sucrose, dextrose, levuloso and 
galactose, the speclilc rotation was greater in jiyridine than 
ID aqueous solution : with the other substances examined, 
the reverse was the case. The rotatory jKiwer of solutions 
of sucrose in pyridine was altered considerably by addition 
of benzene, carbon bisulphide, acetone, mtrobeuzone or 
tihloroform.—A. S. 

Uydrazones and osazoru'-s of some a-dikeiones and reducing 
sugars; Thermochemistry of the ——. P. Laudrieu. 
Ckimptea rend., ltKH(, 142. 580—582. 

Thb heats of combustion and of formation of the phcnyl- 
hydrazones and phenylosazonos derived from diaietyl, 
benzil, benzoin, and from the seven commoner rc'ducing 
sugars, are jj^iven in tabular form, in addition to the heat 
disengaged in the preparation of these compounds from 
the corresponding dikotones and sugars.—E. F. A. 

Cane juice ; Fermentation of -. F. Watts and H. A. 

'J’ompany. XVII., page 329. 

Cane molasses disliUcry ; Chemical coiUrd of a -. J. 

B. Gongora. XVIL, page 330. 

lAVulose. ; I^tecXxon of -in the presence of dextrose and 

dextrosaminc. C. Neuberg. XXIII., page 33H. 

Qu^rachilc; Presence of -in the. latex of Hevea 

brasUiensis. A. W. K. de Jong. XIIIC'., page 326. 

Sugar production of Germany. Bd. of Trade J., Msn*Qh 
22. 1906. 

Acoobdiko to statistioe published in the Eeiobsanzeiger,*' 
the quantity of raw sugar produced in Germany during 
the pimdod from 1st Bept, 1^5, to Feb. 28 last, being the 
Uni six months of the 1905-6 sn^ campaign, was 
2,068,211 metric tons, as compared with 1,333,279 metric 


tons during the corresponding months of 1004-5. The 
quantity oi refined sugar produced increased from 786,043 
metric tons during the six months Beptember, 1904, to 
February, 1905, to 903,010 metric tons during the six 
months September, 1905, to February, 1906. The 
total quantity of b^ts used during the first half of the 
present campaign was 15,726,425 metric tons, as com¬ 
pared wdth 10,071,211 metric tons during the corresponding 
months of 1904-5. 

The total output of sugar (raw and refined) during the 
period September, 1906, to Februaiy, 190^ expressed in 
terms of raw sugar, was 2,296,349 metric tons, as com¬ 
pared with 1,510,461 inctno tons in the coiresponding 
months of 1904-6. [T.R.] 

Enoush Patent. 

Lixiviating and imshing sugar and other suhstanees; 

Apparatus for -. A. Hinzo, Kusiiz, Germany. 

Eng. J»at. 6663, March 17. 1905. 

See U.S. I’at. 793.133 of 1906; this J., 1906,836.—T. F. B. 

United States Patent 

Carbonating apparatus for liquids. P. 0. Haan, New 
Brunswick, N. J., Assignor to J. J). Pickard, East Orange, 
N.J. U.S. Pat. 813,883. Fob. 27, 1906. 

The apparatus consists of a containing tank for the liquid 
and gas under pressure, and is provkhxl with a float for 
governing the inlet of liqmd, this float carrying a nozzle 
which sprays the liquid upwards through an atniosphoi'o 
of compressed gas. The inlet for distributing and difiusing 
the gas compnsf^s a vertical perforated spiral coil with 
Bpirid deflecting plates attached thereto; above the coil 
is placed a casing containing a senes of corrugated defioct- 
ing plates surmounted by a sti atum of porous material, 
to cause the umon of liquid and gas held in the contaimng 
tanic, by bringing them into intimate contact under 
pressure.—J. F. B. 

French Patent. 

Seaweed; Treatment of - for the extraction of minertA 

and organic chemical substances. Mmc. Lauroau nee 
J. H. Laureau. Third Addition, dated Oct. 14, 1906, 
to Fr. Pat. 362,069, March 6, 1906. VII., page 316. 
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{Continued from page 278.) 

Barley ; Itelation between protein contents and condition 

of endosperm of -, also method of testing barley. 

E. Jalowetz. Allg. Z. Biorbrau. u. Malzfab., 1906, 41; 
Wooh. f. Brau., 1906, 28, 126—127. 

The author proposes a new method for ascertaining 
rapidly whether a Barley is rich or poor in protein accor^og 
to the steeliness or mellowness of the endosperm. The 
barley is covered with a 40 per cent, solution of formid- 
dohyde in a long-necked flask, nearly closed with a cork. 
The flask is heated in a boiling water-bath for 30 minutes ; 
the grain is waslied three or four times with cold water, 
pressed between blotting paper, and at once tested with 
the usual grain cutter. In all cases the out surface 
poswjsses a gummy edge, inside which the section may show 
either a very strikingly chalky surface or a pronounced 
steely appearance. Betwreen these two extremes, two or 
three intermediate conditions may bo reoognisei^ even by 
an inexperienced observer. The formaldehyde combines 
with the albuminoids of the grain, and the compound 
thus formed so influences the course of the reaction that 
the corns, rich in nitrogen* remain stmly, whilst those poor 
in nitrogen are modified by the treatment and become 
mealy. This test distinctly reveals the fact, previously 
ascertained by analysis, that the corns in the lower part 
of the ear are less rich in nitrogen than those of the upper 
part of the same ear. It also eliminates tide difflci^y 
of distinguishing between apparent *' steeliness, which is 
harmless, and permanent steehness which is aooom- 
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paoied by a high protein content. The author has found 
in one case that the mealy corns contained 1*16 per cent, 
of nitrogen; the holf-stoely corns. 1*59 cent.; and 
the steely corns, I *70 per cent. If all the corns in a sample 
are mealy or ahnost mealy, the percentage of OTOtein lies 
within the ju'eseribed limits for a browing barley; if all 
the corns arc steely or half-steely, the barley is rich in 
protein. Mixed results indicate that the barley is not 
uniform as regards the protein contents, and is a mixture 
of two types, an observation which could not bo made by a 
determination of the nitrogen on the whole sample in the 
usual way.—J. F. H. 

Barley mth ahnornutlly high protein content ; Malting of 

-. T. Hajek. Z. ges. Brauw., 1900, 29 . 171—172 

Tex author conducU'd malting experiments with an 
abnormal barley having the following composition :— 
Moisture. 12*9; extract on air-dry grain, 02*9; and 
protein, 17*27 ix*r cent. This barley was indistinguish¬ 
able by external observations from normal brewing 
barley containing 10—11 iwr cent, of protein. The 
barley was steeped for 93 hours, being loft six hours 
without waU*r on t4ie second and third days and three 
hours on tin* fourtli day. The couch was piled 10 ins. 
liigh and was spread over the whole floor on the second day 
to a depth of about 5 ins. (termination was conducted in 
the cool as far as possible and lasted eight days. In spite of 
a somewhat restncteii steeping and all ^xissible precautions 
for cool germination, tlie tcniiwrature on the floor rose to 
22*5'^ showing that barleys rich in protein have a 
natural tendency to get hot on the floor. The malt was 
divided into two portions, one hiung kilned on tlie Munich 
system and the f)ther as in the preparation of Pilsener 
malt at a low tpmjicratnre. 

The malt possesMi'd a low ex I nu t value corresponding 
to the high protein eont<*nt. The ('iizynic contents were 
also high, as was shown by the fact that even the Muni<'h 
malt nHjuired oidy Urn niiuu1-(*H for complet-c Baccharili- 
ention, and by the liigh ratio <if inalloHc to total extroi't. 
The pro|M»rtion of soluble Hnuiminoids was high, higher 
in the pale malt than in the dark, owing eitlier to tlic 
eottgulation of albumin or the deHtruetion of proteolytic 
enzymes at the higher tom|Huaturo of curing. The 
colour of the wort from the pale malt corresponded to one 
of the Vienna tyjK*, whereas an onliriary barley treated 
in the same way should have given a paler w'ort. of the 
Pilsener tyjH.’. I’his illuHtraioH the fiinetirm of the albu¬ 
minoids in contributing to th(' otilourmg matters of malt. 
The modification of both malts was vt*ry bad. and was 
such as Ut make them quite iinsiiitalde. for brewing 
purpojM'fl. The author eonsiders that these experiments ' 
Hilly eonfirm th«‘ current views as to th(> difrieiiltv of 
producing good malts from barleys which are rich in 
)irotcm.—J. F. B. 

Malt [Divtillerieji and yeast factories]; Temperature 
necessary for the destruction of infurious organisms on ' 

-. W. Henneberg. Z. Spiritusind., 1900, 29, 

93—94. 

Tiik really injurious organisms in a distillery are the 
“ wild ” lactic aeid bacteria, whilst in a vcost factory the 
mycoderma yeasts are also harmful, ^hese organisms 
cause a large increase of acidity in the main mash, bad 
attenuation, bad yield of yeast and instability and floccu¬ 
lation of the yeast. In oases whert^ malt is used cold, 
after the soocharifleation, in order to prevent foaming : 
fermentation, there is very great danger of infection by 
the organisms occurring on tlie malt, unless those are first 
destroyed at a moderate heat. This destruction can be 
effected without crippling the diastase by heating the 
mash at 55'^ C. for 16 minutes. Tim author has found that 
this treatment is sufficient to prevent the subsequent 
development of ell the non-sporulating organisms, amongst 
which the above-mentioned injurious species are included. 
The tompratures required to kill the nrinclpal organisms 
present in distillery mashes are as follow :-~-Mycoderma 
yeasts are killed in five minutes at 0(P C.* or in one 
tninute at 65^ C.; distillery yeasts lose their power 
of reproduction at 58'^ C., and are killed in one 
minute at 68^— 7(P C.; the acetifying B. X^inum is 
killed in one minute at 5(P C.; the cultivated Uotao acid 
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baoterium, B. DdhrUchi^ is killed in five minutes at 6S® C., 
and in one minute at 72*6° C.; the ** wild ** lactic acid 
bacteria are killed in one minute at 66° C. It is quite 
unnecessary, even with the worst malts, to employ high 
tempratures for preventing infection. The injurious 
organisms both in the yeast mash and the main mash are 
killed during sacchanfioation, and a re-heating at the 
saccharification temperature of 02° C. for half an hour 
after acidification of the yeast mash is sufficient to ensure 
the absence of these organisms. A higher temperature 
will orixiple the diastase without producing a more efficient 
j steriUsation, since the spore-bearing bacteria can with- 
I stand even a temperature of KKP C for a considerable 
I time. 

The main difficulty in sterilising mashes in the above 
manner on an industrial scale lies in the difficulty of 
ensuring that all the organisms are submitted to the 
i desired temperature. Particles of the mash got splashed 
, on the walls and edges of the tuns, and the organisms 
on these parts escape the action of the heat and are washed 
' bank afterwards into the mash.—J. F. B. 

I Diaatatic enzymes ; Influence of certain ^haloids and' 

their salts on the a^ivity of -. H. E. Goebel. 

Z. Spiritusind., 1906, 29, 85. 

; The author has tested the influence of various alkaloids 
on tlie velocity of conversion of starch by Taka^diastaso. 
The majority iif the free alkaloids either retarded the con¬ 
version of starch into maltose or left it unaffected. The 
salts of the alkaloids retarded the diastatic action at 
the ordinary temperature, but accelerated it at 60° 0. 
It is remarked, however, that neither the alkfdoids nor 
their salts cause any alteration of the enzyme itself. 
(Certain alkaloids, such as morphine and the hydroohlorides 
of atropine and pilocarpine, had a sligiit accelerating 
influence on diastatic action. Caffeine, codeine, atropine* 
nicotine, quinim^ and the hydrochlorides of codeine and 
caffeine had a slight retarding influence. Quinine hydro¬ 
chloride, strychnine and ite hydrochloride, veratrine and 
morphine hydrochloride had no influence at all.—J. F. B, 

Yeasts ; Vart '[ilayed hy cysts of Ola!osporium in the origin 

of -. P. Vialtt ana P. Paccotet, Oomptos rend., 

1900, 142, 618- 620. (See this J., 1906, 277.) 

The cysts of some sjjecies of Glaeoaporium form under 
certain conditions endogenous spores, which in favourable 
nutrient media, when frt^ed from the cysts, develop to 
a mycelium of filaments and short elements with buds. 
These cysts bear the same relationship to the ordinary 
form of the fungi as the sponilating yeasta do to the 
budding forms.—E. F. A. 

Yeast culture: New method for pure -. H. Wiokman^ 

and H. Zikes. Mitt. Oestorr. Vorsuchss. und Akad. f. 
Brauind., 1906; J. Inst. Brewing, 1900. 12, 163—164. 
A FILM of gelatin is spread with a glass rod on a cover 
glass divided up into squares of 2 ram., and is allowed to 
solidify under a watch gloss. The yeast is suspended in 
beer wort at a suitable dilution, and a drop of the liquid 
is taken up in a sterile cajiillary tube, which is tnen 
lightly touched on the surface of the gelatin so as to leave- 
a trace of the liquid on each of the squares. The plate 
thus jirepored is placed in a Bbttcher’s chamber or on a 
hollowed microscope slide, and is fixed by vaseline. If' 
the dilution has been property chcweii, each drop should 
contain one cell which can grow on the ^latin surface, 
and the new cells all lie in one plane. The individual 
cells are found as easily hb with Lindner’s droplet culture* 
method; the new cells after 24 hours can readily be- 
counted; the colonies can easily be re-inooulated and 
the cultures are very lasting.—J. F. B. 

Cant Juice ; Fermentation of --. F. Watts and H. A 

Tempany. West Ind. Bull, 1996, 6 , 387—393, 
When cane juioo is allowed to ferment spontaneously, the- 
liquid becomes markedly acid and aasumes a yellow 
colour, whilst a dark scum rises to the surface, tbe juice 
being said to sour; pronounced alcoholio fermentation 
with vigorous evolution of carbon dioxide then 
sets in. resulting in the {a^oductioii of over 8 per 
cent, by volume of alcohol in the liquid and the> 
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deposition of a sediment of yeast Finally in course of 
time, with free access of air, acetification of the alcohed 
takes place in the ordinary manner, the colour of the 
liquid changes to a clear, dork red, and the so oalied 
“ cano vinegar ” is produced. The authors have found that 
the preliminary aciuitioation (‘' souring ”) of the juice takes 
place equally well in absence as In presence of air. The dia* 
anpeurance of sugar and, presumably, the formation of 
alcohol proceed much more rajndly when air is allowed 
free access to the juice than when it is excluded. A study 
of the acidification of sugar solutions by inoculation of 
the dark scum from cane juic*e led to the conclusion 
that the acid is produced by the oxidation of the stigar 
hy bacterial action at tlie expense of oxygen derived 
from tbe sugar itself, but no corresponding reduction 
roduct of the sugar could he identified, though traces of a 
ody crystallising in iirismatic needles and which may bo 
mannitol (Marcano, rompte.s rend., 108. 965; this J., 
1880. 6ftl) were always found on evamiration. The ratio of 
volatile acid to 6xed acid nroduced during tins preliminary 
acidification was about 1:2. Tlie organism which pro¬ 
duces this acidity forms a felt-like growth in saccharine 
media, consisting of long threads which break up after 
48 hours into short rwMike bacterial forms. The addition 
of 2 per cent, of phenol to tbe juice inhibits the acidification 
•of the sugar.—J. F. B. 

•ColourFormation of - “ hy ha'U.r.ria in fiacckorine 

nutrient media. A. Kossowicz. Zeits. lundw\ Ver- 

Buchsw. in Osterrcich, J904, 404 ; Zeits. ges. Brauw., 

1906. 29, 166. 

The author has examined the coloration produced by 
various bacteria in a solution containing 3 per cent, of 
jalfinoso or sucrose, 0*26 of jxitassium dihydrogon phos¬ 
phate, 0*005 of tricalcium phosphate, 0’26 of magneHium 
sulphate, 0**26 of diammonium phosphate, and 0*2 of 
ammonium chloride. 

B. prodigiosum produces a lemon-yellow colouring 
matter which appears after two or tlirce weeks, and goes 
into solution. Red colouring matters are formed by 
B. l<u:torubefaci€na and mtcrococcvn agths. B. syn- 
annthum produces a reddish-brown substance, tlie appear¬ 
ance and intensity of which depend, as is also the case 
with the colouring matters formed by yeasts, on the 
proportion of magnesium sulphate present. B. fuort strenx 
liqueja^iens prwluees a characteristic yellow lluorcHcent 
substanco, whilst with B. finorcacenf! pulidua a white 
deposit is formed. A yellow colour is also obtained with 
B. /fuort-swnsi aureus and Snreina liqvtfaliens. B. 
cyaneofuscus forms a groyish-browii colouring matter, 
and B. mesentericuH fnseus a pole-brown deposit appearing 
after from two to four weeks. B. hutyrievs ilueppe 
produces a pale yellow coloration after three or four weeas 
and developes butyric acid. After six or eight weeks, B. 
eoli commune forms a distinctly yellow colouring matter. 
With the following bacteria pur© whito cultures are 
•obtained, even after about lour months growth : 
SpiriUum Finlder-Prior, Streptococcus pyogenes, MicrO’ 
coccus flavescens, Tyrothrix distorta, li. Freudenreickii, 
B. atrogencs, B. lactis a'erogenes and the bacterium of 
•stable manure. The last tliree bacteria and also B. 
synxanthum ferment rafiinose vigorously.—1\ H. 1\ 

■Fermenting vessels of cement. A. Weber. Woch. Brau., 
1906, 28, 96. 

The author recommends tlio use of fermenting vessels 
•of wired glass, the joints being made with pure oomont, 
coated with “ brewers’ pitch” (” Bierlack”) at frequent 
intervals of time. The oeinont is not attected in any way, 
oven the small particles of cement adhering to the glass 
being unchanged either by the lieer or by brushing. In 
large vessels the attenuation is from 0*2® to 0*3® greater 
than in smaller ones, but the taste of the beer is the same 
in the two oases. The use of large vesseU, up to 180 hoctol. 
capacity, is recommended on grounds oi economy. 

The lager vessels used by the author are constructed 
on the Monier system, the walls and bottom being of 
cement fitted internally with wired glass. Those give 
very satisfactory results and effect groat economy, since 


j they require only half the cellar room, whilst the cooling 
! plant may be diminished, and the pitching of the vessels 
1 omitted.—T. H. P. 

! Wines made from vines attacked by mildew; Chemical 

charofter of -. IC. Manceam Comptes rend., 1906, 

142. 680—690. 

i Wl^*s made from grapes attaoked by mildew contains less 
; alcoliol, more total acidity and a higher proportion of 
nitrogenous organic matter, also more mineral constitu* 
('Ill'S and loss free tartaric acid than wine from the same 
vinos treated with sulphur. 8uoh wines have an 
, abnormal chemical composition which gives them a 
; peculiar flavour and renders them more liable to oxidation 
and attack by disease germs.—K. F. A. 

dpjde nuirc; Study of -. W. D. Bigelow and H. C. 

Oorc. J. Amer. Chera. Soc., 1906, 28, 200—207. 
Arn.E marc, or the insoluble matter of the flesh of the 
apple, is coinjKised mainly of pan'iicliyraous tissue and 
i anout 40 iKn cent, of it is rendered soluble by boiling with 
water. This water extract coDKists of onecomjilex carbo¬ 
hydrate, a galacto-araban. The must of apples, when 
treated with several volumes of alcohol, invariably gives a 
gummy precipitate. This precipitate contains complex 
carbohydrates which are richer in galactan, relative to 
the jxtntoHau content, than the hot water extract of apple 
marc. The same is true of the alcohol precipitate given 
by ” second pressing " ciders. T'he treatment with boil¬ 
ing water decreases the yield of crude fibre and cellulose 
and at the same time gives a pui*er fibre and a purer 
cellulose.—W. P. S. 

vinegar process; Bacteriological investigations 

on the -. W. Henneberg, i)eut. Fssigind, 1906, 9, 

393—395, 403—405, 410—412; Chem. Centr., 1906.1, 
613—614. 

B.iCTKmoLOOJCAi. examination of vinegar and boechwoud 
• shavings, taken directly from an acetifying chamber work¬ 
ing munially, showed that the vinegar itself was almost 
frt'e from bactena, whereas the shavings contained enor¬ 
mous quantities of ace tifying bacteria. The vinegar from 
a chanilier which is working defectively is characterised 
l»y the presence of a relatively largo quantity of bacteria. 
In a normal chamber the disjKisition of the acetifying 
bacteria in tlio fibres of the wood and their relatively great 
ptiwer of coherence prevent them being waalicd oil by the 
vinegar which Hows over the shavings. Plate cultures on 
iiiiUoptied wort-agar showed the presence iu the vinegar of 
inycoderma yeasts, yeasts capable of developing fruity 
ethers and only a few bacU'ria. rultures from scrapings 
: from the beechwood shavings showed growths of hay 
bacciDi. spherical bacteria and large quantities of mucus- 
forming acetifying bacteria. Samples from a defective 
chamber gave growths of infusoria, domatiimi, myco- 
derma yeasts and B. xylinum. Since oven the normal 
chambers contain large quantities of organisms quite 
, uuconneetod with the acetifying process, it is diffiomt to 
■ determine the condition of a chamber by bacteriological 
analysis of the vinegar, although the number of foreign 
organisms in a defective chamber is greater. It was not 
possible to conduct experiments with pure cultures; the 
; author could only obtain cultures of gioups of organ- 
I isms, concentrated as regards acetifying bacteria, by culti- 
; vation under certain conditions of nutrition, acidity and 
tomixirature. Suitable media for this purpose ore diluted 
1 beer wort, Ix^er, grain mash and vinegar mash. B. xylinum 
; was present in ail the vinegar chambers examined and had 
I no deleterious infinence on the work of the ohambors. 
j Exjierimeuts in the laboratory with “quick” vinegar 
1 bacteria concentrated by natural selection, showed that 
the acetifying process can be effected quite as well in the 
I laboratory as in a properly prepared vinegar chamber, 

; a vinegar containing 10—11 per cent, of acetic acid being 
I obtained under favourable conditions.—J. F. B. 

Cane molasses distillery; Chemical control of a -. 

J. 8. Gongora. Bull Assoc. Gliim. Suer, ©t I)ist., 
1906, 28. 884—891. 

For controlling tbe work of the distiUery the density and 
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the aoiditj of the wash in each tun should be determined 
before fermentation. After fermentation, determinations 
should be made of the proportion of alcohol in the fer* 
mented wash, the density ot the residue after elimination 
of the alcohol by distillation, the proportion of unfer- 
mented reducing sugars and the acidity. Records should 
be kept of the volume and strength of the alcohol obtained 
in the distillery from each tun and the quantity of alcohol 
lost in the viuasses. I'he difterence l^etwcon the sum of 
these two values and the quantity of alcohol calculated 
from the analysis of the fermeutod wash cum^sponds to 
undetermined losses, any sudden rise in which indicates a 
leak^ at some stage of the distillation. The initial 
gravity of the wash gives the weiglit of molasses taken 
into work. The difference iRdwoen the initial gravity 
and the final gravity after elimination of the alcohol gives 
the quantity of sugar fermented; this value, added to 
ihe quantity of untorruentod sugar, gives the total sugar 
submitted to fermentation. The quantity of alcohol in 
the fermented wash, calculated as |s‘t cent, of sugar 
fermented, gives an idea of the purity of fermentation. 
The proportion of unfermented sugai* per cent, of the total 
sugar indicates the physiological condition of the yeast. 
Wnen a rise of this ratio occurs under constant conditions 
of work, it points to degeneration of the yeast or inhibition 
due to the presence of traces of anti-fermontativ© sub¬ 
stances or to deftoienoy of yeast nutrients. The differ- 
(uace between the acidity befoie and after fermentation 
in well-conducted work, should not exceed 0'*2 grm. wr 
litre, calculated as sulphiirio acid. When this uumDcr 
increases, the yii'Id ot alcohol jier cent, of sugar will 
decrease, and it will be necessary to cleanse and disinfect 
the tuns. The time required for the wash m each tun to 
ferment should be recorded, as an indication of tlie activity 
of the yeast.—J. F. 11. 

Spirit monopoly ! Bussiati state -. lid. of Trade J., 

March 21), 1900. 

Thb spirit monopoly has boon extended gradually, and 
•by the middle of 1901 its otti^rations e<»vered all the 
Provinces of KurojK'an Russia (Finland exceptetl) and 
Siberia, (’omparing the yield of the beer and spirit 
excise before the introduction of the monopoly with that 
oi the beer excise and the spirit monopoly after the intro- 
•duction of the latter, the results ar<t as follows: Before 
introduction, 30*7 millions sterling; alter introduction, 
42 millions. Allowing for extra ox|xmditure in connection 
with control, &c., the result shows an increased revenue 
of 9*83 millions. In 1904, the |X)pulation of the districts 
served by the monopoly was 127 milhona. There were 
2,308 cbstilleries, 335 bottling establishments, 28,209 
establishments for sale. The amount of spirits sold was 
189 million galls., or less than 1^ galls, head. There was 
a slight reduction of the consumption as compare<l with 
the preceding year, owing to the comparatively poorer 
harvest, and the diminished puicliosing power of the 
population. The gross yield m 1904 was 57 million 
sterling, and the expenditure 16*7 million, giving a net 
yield of 40*3, or 683,(X)0f. less than the preceding year. 
The exiiensos of production wore nearly 400,000f. more 
than in 1903. The movable and real i)rop(Tty possessed 
by the CYown in connection vith the monopoly was 
valued at 10*7 millions sterling. 

returns are satisfactory to the (Government 
exchequer, as the yields are nearly 10,000,000/. suiierior 
to th(M}e derived by the State from the spirit and beer 
excise before the introduction of the spirit monopoly. The 
Jiet x*evenue has, however, failon off as compared with 
■that of the year iiroceding the returns now published, 
which relate to i9(k. This is attributable to the inferior 
korvest of 1903, which diminished the purchasing power 
of the population, and also to increased cost of production. 
The introduction of the spirit monopoly resulted in 
inoreasing the Government revenues at the expense of 
the resources of the local administrations, and the increased 
profit of the State implies the withdrawal of funds from 
the local bodies, which were generally employed for 
purposes of local improvement and eduoa^on. 
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I Enolish Fatknts. 

I Yeast [Fodder or fertiliser ]; Treating - to render it 

suitable for commercial purposes. F. Gothard, Burton- 
on-Trent. Eng. Fat. 13,834, July 6, 1905. 

Fbbsh brewers* yeast is pulverised or granulated by 
rubbing through a scries of fine screens, and is then 
mixed in a machine with some perfectly dry, water- 
I absorbent materisl suited for the purpose to which the 
I product is to be applied. Suitable materials are dried, such 
i os spent ho|M or hop meat, malt dust, brewers' grains, 

I oat bran, powdered chalk, garden soil or sawdust. The 
I mixture is quickly passed into a sterilising ve^l in which 
; it is heated, with agitatio^ and is finaUy reduced to a 
! condition in w'hicli it contains not more than 12 per cent, 
i of moisture, the product being used either as a fodder or 
1 fertiliser.—J. F. B. 

■ Evaporators for evaporating the /tout’d in bretvers* wash, 

I spent- wash or ale from distUleries. waste or spent 
dyes and the like, and concentrating the solids in the 
I same ; the evajHirator being also applie-ablc as a smoke 

\ washer : Impta. in -. A. B. Lenitox and T. Mac- 

1 kenzie. Eng. Pat. 7902, April 14. 1906. XVIIXB., 

I page 332. 

I 

United States Patent, 

I 

I Distilled liquids : Process for ascertaining the origin of 

colouring mailers present in -. C. T. Marsh, Assignor 

to L. H. Weisfllcder. U.S. Pat. 813,728, Feb. 27, 1906. 
XXIll., page 338. 

I Uebman Patent. 

i 

I Mashes in fermentation iiuiustries; Material for use in 
' facilitating the drawing-off of ——. D. Ernst. (3©r. 

Pat. 103,801, Jan. 14, 1906. 

In the manufacture of spirit and pressed yeast, malt 
: germs, oat husks, chopped straw, chaff, Ac., are added to 
; the mashes to facilitate the drawing-off of the wort. The 
i patentee claims the use of the threads (of the board) 

I of the maizo-cob in place of the materials named.—A. S. 

i 

XVIU,—FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

^ (Continued from page 280.) 

I (A,)—FOODS. 

1 MUk treated with hydrogen peroxide ; Note on —. P. 

1 Adam. J. Pharm. Chim.. 1906, 28, 273—277. 

; Fbesh and unboiled milk which has not been treated 
I with hydrogen peroxide gives, in the presence of hydronn 
I peroxide, a red coloration with guaiaool solution and a 
; olue coloration with p-pbenylenediamino, and decolorises 
; the Methylene Blue ot Senardingor's reagent (this J., 
; 1905, 47). The same milk, previously treat^ with 
> hydrogiMi peroxide, gives colorations with ^aiacol Uid 
1 p-phonylenediamine, but does not change tbe colour of 
I Schardinger’s reagent. If this treated milk be kept until 
I the hydrogen peroxide has disappeared, it will still give, 
in the presence of hydrogen peroxide, the reactions with 
guaiacol and p-phenylenediamme, but no longer decolorises 
Schardin^r’s reagent, differing in the latter respect from 
fresh milk. From the above facts, the author concludes 
that the reducing enzyme present in milk is alone destroyed 
{ by hydrogen peroxide, and riiat the oxidising enzyme 
I (not to be conloimded with the oxydase) withstands the 
I action of the peroxide for a considerable time.—W. P. S. 

Cocoa-nut fat in butter ; Process for the detection of ——. 
H. P. Wijsinan and J. J- Reijst. XXllI., page 338. 

Cocoa and choeolate; Detection of foreign tuhsiances «n 
-. F. Bordas and Touplain. XXlIl., page 388. 
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EiffouflH Patents. 

Ammo/ tissues and mixtures of such tissues with other 
substances, and the products obtained thereby; Process 

of preserving -. J. R. Hatmaker, Paris. Eng. 

Pat. 43r)l, March 2, KM)G. 

The substaiH-cs. mich aa fish, oysters, beef, and all kinds of 
animal tissue, either alone or mixed with other substances, 
are reduced a pulpy condition, with the addition of 
water if necesearv. llic pulp is then exposed in the form 
of a thin layer or film upon a suitable Rurfa<50 heated to 
a tom}wature above "IVS' F. (see Eng. Pat. 25.663, 
of 1904 ; this J., 1906, 1249), and removed before it is 
injured by over-heating. The substances may lx> cooked, 
digested or seasoned Is'fore drying.—W. P. 8. 

Yeast [Fodder or fertUiser ]; Treating - to render it 

suitable for com7nerc»<i/ yurptscs. F. (iothard. Eng. 
Pat. 13,834, July 6, 1905. XVIX,, pago 331. 

Separators ; Impts. in centrifugal -. H. H. 

Lake, London. From Aktiebolaget Separator, Stock¬ 
holm, Swedish. Eng. Pat. 19.209, Sept. 22, 1906. 

The invention relates to separators which arc driven by i 
a steam turhme. A regulating cover, or a si^parato ! 
obamlxT eominunicating with th<* separator, is eonnecU'd 
by a float or an arranaenient of balai\eed levers with the 
steam valve. When the level of the milk in the separator 
sinks, the supply of steam is cut off, but h by-poss allows | 
sufficient steam to pass to keep the separator running at a , 
low speed wh»*n it m em)»ty.— W. H. C. i 

Fruit Syrups or fruit extract s ; Process for maHvg j 

concentrated -. O. Vidz. Berlin. JCng. Pal. 612, j 

Jan. 9, 1906. Under Tiit. ('onv., ,lan. 10, 1906. j 

Frtut juice of any kind is treat-cil with chloroform, benzene, j 
carbon tetrachloride, ether, carbon bisulphiile or similar i 
solvent, anil tlie latter then wparat-i^d. The chloroform | 
extract is cva)'»oratcd at a low temjxTaturc under reduced 1 
prossun*. the residue is dissolved m alcohol, the solution 
cooled, filtered b) remove vi'getable fats and waxes, and 
the alcohol again distilled off under reduced presHun.*. 
The residue of aromatic sulmtanccs obtained may b<^ 
added tci tlie extracted jmcc aftiu* the lattci has h<‘en 
evaporated under reduced pressure alxuif one-twentieth 
of its volume. The original juice, may Ik- obtained from fruit 
which lias lieeu preserved by the addition of alcohol or by 
pasteurising.—W. P. S. 

United States Patent. 

Casein ; Process of preeipifating awl preferring -. H. 

V. Dunham. Bellows Falls, Vt.. Assignor to (’asmn (Jo. 
of America, New .lerscv. V. 8. Pat. 814,694, March 6, 
1906. 

A SMALL iKTcenlage of boric acid is added to the acid used 
for precipitating the caHciii.—W. P. 8. 

French Patknt.s. 

Lupins ; Preparation of meal from —-—, for food. A. de 
Sousa Reis. Fr. Pal. 358,713, Oct. 21, 1905. Under 
Int. CJonv., Dec. 1, 1904. 

Lupins contain a large proportion (about 50 |)or cent.) of 
albnminoida but their utiliuation as a foodstuff is hindered 
by the pwsence of a bitter principle. According to the 
present patent the lupins are boilca in a solution of acetic 
acid oua common swt, and then purified by systematic 
extraction with water until tlui bitter substance is remiwod. 
The seeds are finally decorticated, dried and ground to 
meal—J. F. B. 

Whey from skimmed milk; Preparation of -. Deutsche 

Milchwerke, Fr. Pat. 368,965, Oct. 28, 1906. 
Two hundred litres of skimmed milk are mixed with 
20 litres of full milk and heated to a temperature of 80° 
for 46 minutes. The milk is then cooled to about 26° C.» 
mixed with 6*6 litres of a culture of lactic acid bacteria, 
and the whole kept at this temperature until the acidity 
rises to 3*6 or 3*C. The mixture ie now rapidly cooled 


to about 14° C., and kept at this temperature for a further 
three or four hours. It is then ready for use as a beverage. 

—W. P. S. 

Alimentary 7Haterials; Preservation of -, by means of 

ozone. H. J. Wessels de Frise. Fr. Pat. 359,087,1 
Oct. 31, 1906. 

The articles, such as meat, eggs, fruits, beverages, Ao., 
to be preserved, are placed in a chamber from which the 
j air is withdrawn by means of a pump, a pipe being pro- • 

] vided at the top of the chamber for this purpose. The 
I air withdrawn is passed succoMivcly through a cooling 
I and drying ohaml)cr, an ozonising apparatus and a steril¬ 
ising chamber and is then returned to the bottom of the 
chamber containing the foods. A (Tortion of the ozonised 
air may lie forced ny a pump through jots directly on to 
the joints of moat or into the latter. The chamber is 
hernieticallj^ closed, but suitable openings are provided 
for removing the articles of food as required.—W. P. 8. 

German Patent. 

Protema; Process for the separation of true -, from 

thetr sdutions, and from salts, extractive matters, albu- 
tnoses and peptones. Farbw. vorm. Mcister. Lucius imd 
Briiiiing. Gor. Pat. 164,762, March 4, 1906. 
Albuminous solutions are treated witli a small quantity 
of alcohol, msuOicient to produce a precipitate or turbidity, 
and the proteins are then separated by aildition of an 
excess of acid or alkali. Or, the albuminous solutions are 
treated with an alcoholi{- solution of caustic soda or caustic 
potash, without producing a precipitate, and the proteins 
are then separati-d from the alkidiue solution by the 
addition of acid.—A. 8. 

(i;.)-SANlTATION; WATER PURIFICATION. 

Enolish Patevt-s. 

Clinker from refuse destructor furnaces; Treatment 

of -. J. A. Hrodie, Liverpool. Eng. Pat. 7521, 

Ajiril 1(1, 1905. 

; The c-liuker is removed from the destructor furnace and 
I at on<‘c intro<lu('cU into a blasl-furnaee situated adjacent 
j to the dcHtructor. If needed, fuel may bo added and also 
I from 5 to JO per cent, of limo or other flux. 'Iho products 
of combustion of the blast-furnace are led into the fiue of 
the deatniclor or into a steam gi-nerating furnace. The 
, material after treatment in the blast-furnai*!’ is suitable 
I for road loundutiona, concrete or paving blocks.—W. P. S. 

Evaporators for emporaiing the liguid in brewers^ wash, 
spent wash or ‘{tot ale from disttlUries, uaslc or spent 
dyes and the like, and concentrating the solids in the 
saint'; the ev(V}M>roior being also applicuhlf as a smoke 

vxisher ; lin}d.s.%n -. A. B. lAmnox, Nowcastle-on- 

Tync, and T. Mackenzie, (Glasgow. Eng. Pat. 7962, 
April 14, 1906. t8ee also Eng. Pats. 13,227 and 18,488 
I of 1904; this J., 1906, 811, 982.) 
j The ovafiorator consists of a soiics of chambers, with 
I openings in the baffle—or partition—walls lictween them, 
the whole lieing ^irovided with a liuor slanting upwards, 
and commumcating at one end with a flue from a 
boiler, by way of an oixming that can be closed by a damper, 
and at the other end with a chimney. The liquid to be 
evaporated is sprayed into the chambers, and any portion 
of the liquid that remains unevaporated drains away, 
together with any solid matter in the flue gases, through 
ox>enings in the bottom of each partition, and runs down 
over the damper into a tank fitted with a strainer or filter 
to clarify the liquid, which can then be returned to the 
spraying dovic(‘S. The communicating openings ip 
tne batfle-walls arc of chequered brick or iron work, 
with an open area equal to tliat of the flue, and 
may be arranged at different levels so as to distribute the 
hot gosGs in passing from one chamber to miother. The 
slofung arran^ment of the apparatus enables a fan to be 
dispeiwed witn when the chimney draught is good, but a 
fan may be provided in the chamber next the chimney, 
if necessary.—C. S. 
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Stwage and olhtr nmilar aludgc); Treatment of _. 

[Secovery of fatty tvhstaneeal F. M. Spence, H. Spence 
and P. Spence and Sons, Ltd., Manchester and R. Ookel, 
Ix)wer Walton, Cheshire. Eng. Pat. 8347, April 19, 
1905. ‘ - i . 

The nearly or completely soUdihed sludge cake, yielded 
by ourdUn^ or otherwise treating the sewage, is subjected 
to the action of a sufficient quantity ot luinoral acid, 
preferably sulphuric acid, to liberate tne fatty acids from 
the mineral matters present. The amount of acid to be 
added is ascertained by a preliminary experiment on a 
small quantity of the sludge cake. Shiflicient acid must 
be added to give a yield of fatty acids free from iron, 
alumina or other soaps. The acidified cako is then pre¬ 
pared for treatment with suitable solvents. (See also Eng. 
Pat. 2,3,040 ot 1904; this J., 1906, 1080.)—W. P. S. 

\yater-purifying apparatus. J. J. Kriiger, Copenhagen. 

Eng. Pat. 24,435, Nov. 26, 1906. 

The water to be purified is forced by suitable means 
through a water motor or turbine and is then conducted 
by a pipe to a measuring device, such as a tipping 
bowl, or paddle-wheel, situated at the top of a 
tank. The latter is provided with on outlet for the 
]uiriiied water and with a sludge cock. A reagent 
tank is placed at the bottom of the tank on the outside, 
and is provided with a stirrer and a pump, both worked 
by the water-motor. The pump raises the chemical 
solution up to o small receiver adjacent to the. tipping 
device. This receiver is jirovidcd with an overflow ana 
an arrangement, such as a movable pijie or valve actuated 
by levers from the tipping vessel or water wheel, so that 
predetermined quantities of tho chemical solution are 
delivered to the water before it enters the main tank. 

—W. P, S. 

United States Patent. 

Water-purification system. J. K. Wixford, St. Louis, Mo. 
U.S. Pat. 814,fi34, March 6, 190(1. 

The plant consists of a sotthng-basin and a deliverv-well 
connected by a conduit near tho luittom of the well. A 
pipe delivers a supply of reagent from a tank into a 
conduit entering the top of the well and a second pipe 
delivers lime-water from a lime tank into the conduit at a 
point nearer the well. Both pipes enter the conduit at 
such a distance from the well that the chemicals may be 
thoroughly mixed with the water before it enters the well. 
The reagent and lime tanks are provided with a supply of 
water.—W. P. S. 

Fbenoh Patent. 

Boiler water ; A pparatus for the chemical examination of 

- while the bailer is in operation. A. Schmitz. 

Fr. Pat. 359,046, Nov. 2, 1906. Under Int. Oonv., 
Nov. 3, 1004. 

See Eng. Pat. 22,021 of 1906 ; this J., 1906,196.—T. F. B. 
(C.)—DISINFECTANTS. 

Fbknch Patent. 

Antiseptic soap; Manufacture of -. M. Martens. 

Fr. Pat. 3,69.001, Nov. 2, 1906. Under Int. Conv., 
Nov, 14, 1904. 

A SOAP containing “ lysol ” is claimed, and is obtained by 
adding a certain quantity of cresol to the alkali used in 
making the soap.—W. P. S. 

Qebman Patents. 

Disinfectant from cMoronaphthalene and soap; Process 

of preparing a -. L. Schwabe. Ger. Pat, 103,063, 

Oct. 13, 1903. 

Oleic acid is treated with dry chlorine until an increase 
of about 50 per cent, in weight is attained ; 100 parts of 
the product are dissolved in 223 parts of 30 per cent, 
caustic potash solution, and heated until it is soluble 
in water. In this solution is dissolved 1^ iiarts of the 
product obt^od by chlorinating naphthalene with dry 
chlorine until it has increased 40—50 per cent, in weight. 


and removing tho hydrochloric acid formed. The final 
product is stated to be soluble in water, and to contain 
70 per cent, of obloronaphthalene calculated on the weight 
of oleic acid used. (Compare Eng. Pat. 4950 of 1893: this J., 
1894, 271.)-T. F. B. 

ZHsinfectant fluids; Process of preparing ——. 

L. Schaehtel. Ger. Pat. 164,793, Feb. 25, 1904. 

Solutions possessing considerable disinfectant properties 
arc obtained by dissolving a- or /3-nanhtbol, or a mixture 
of the two, in alkali carbonate solutions. The disin¬ 
fectants may also be prepared in solid form by simply 
mixing the components. The best proportions ore equal 
weights of naphthol and alkali carbonate: increase of the 
latter increases the solubility of the product, but diminishes 
its antiseptic properties. Such disinfectants are stated 
to be more effective than those prepared from naphthols 
and alkali hydroxides, and possess tho advantage over 
other phenolic disinfectants of being non-poisonous and 
odourless.—T. F. B. 
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Apple marc ; Btudy of ——. W. D. Bigelow and H. C. 
Gore. XVII., jioge 330. 

Enolisu Patents. 

Paper making apparatus ; Impts. in - for effecting the 

separation of sand, metal and other impurities from the 
pulp. J. Macnaughton, Edinburgh. Eng. Pat. 23,399, 
Nov. 14. 1905. 

See U.S. Pat. 813,984 of 1906; foUowing those.—T. F. B. 

Cellulose fFiscoseJ; Apparatus for filtering and pumping 

or regulating the flow of solutions of -. C. F. Topham, 

Kew Gardena. Eng. Pat. 5766, March 18, 1906. 

The apparatus consists of a siipimrt connected with the 
main viscose supply, and provided with pivot jointa 
maintaining in }x)sition tho filter, tho pump and the nozzle 
arm, all being clamped together and bored internally so 
that there is a direct [lassagc from the viscose mein to tho 
squirting nozzle. The filter consits of two plates clamped 
together and provided on thoir internal faces with pro¬ 
jections between which the filtering medium is firmly 
held, passages lieing provided for the viscose to pass 
lietween tho projections. On tho discharge side of the 
filter the supporting plate has a hole covered with an 
clastic diaphragm, which is distended by the pressure of 
the filtered viscose when the filter is working freely, but 
which collapses when the filter fails to pass more visooso 
then the pump is drawing away. The filtered visoose is 
drawn away by a plunger pump constructed without an 
inlet valve, a recess being provided beneath the plunger 
in which the viscose is trapped by the plunger. At the 
bottom of the recess is the delivery valve, closed by a 
spring, which requires a higher pressure to ojicn it than 
the pressure of the viscose entering the pump. Tho 
difference in pressure is overcome by the work of the 
plunger on the column of visooso above the valve. The 
delivery valve can either be wholly removed for cleaning 
or can be loosened to such an extent that a rush of viscose 
sweeps any accumulated dirt through a passage to the 
outside, ojmned by the operation of loosening Sie valve. 
-After passing the delivery valve the viscose is delivered 
to the nozzle arm, an air obamber in the form of a bottle 
being clamped against an opening in the side of the 
delivery tube to equalise the flow.—J. F. B. 

Collodions and cellulose solutions; Pumps for supplying 

- to filters and drawing apparatus. L. Desmarois, 

G. Morano, and M. J. A. Denis, Reims, Franoe. Bog. 
Pat. 6783, March 30,1906. Under Ink Cony., April M, 
1904. 

See Fr. Pat. 342,656 of 1904; this J., 1904,033.—T. F. B. 
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Cellulose product and process of manufacturing the same. 
Soc. Franv. <lo la Viscose, Paris. Eng. Pat. 11^2, Jan. 
16, 1906. Under Int. Conv., Jan. 28i 1905. 

Sbb Fr. Pat. 351.089 of 1906 ; this J.. 1906, 865.—T. F. B. 


United States Patent. 

Paper-making apparatus for separaliny sand, mckd and 
other impurities from pulp. J. Macnauglikm. Edin¬ 
burgh. U.S. Pat. 813.984. Feb. 27, 1906. 

The pulp on its way to the breast of the paper machine 
is passed through a conical casing willi a box or receptacle 
at the bottom, in whic^h the lieavy impurities are collected, 
and an adjustable outlet for lighter impurities at the top. 
The inlet for the pulp passes tangentially into th(‘ easing, 
and the ]Minlied ])ulp is discharged through a central 
ontlot—.1. F. H. 


FfiENCH Patents. 

Seamed; Treatment of - for the extraction of mineral 

and organic chemical substances. Mine. Laureau nf-e 
J. H. J..aureau. 'rhird Addition, dated Oct. 14, 1905, 
to Fr. Pat. 362,069, March 6, 1905. VIJ., page 316. 

Metallisation of articles of celluloid, horn, Jt. ; [ Klectricat] 

Process of -. U. Soliwob and 0. llebert-Dilette. 

Fr. Pat. 360,001, Oct. 30, 1905 page 323. 

Casein and similar substances ; Conversion of - into 

plastic products. L. Collardon. Fr. ]*at. 369,073, 
Nov. 2, 1905. XIV., ])agc 327. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

{('oniimud from page 284.) 

Cinelwna hark [f/nd kola ; C’oww of the red coloration 

of -. A. Tscliirch. Schwer/.. Woch. f. Cliem. n. 

Pharra., 1005. 48. 125—126. 

It has been noted that when fresh kola nuts are sliced, 
the cut surfaecH turn rtMi ; but if the sei^ds are previously 
kept in water at 60^—80" C. for a short period, no red 
colouring follows on cutting them. The formation of 
“ kola-red ” is, therefore, attributed to the presence of 
a hydrolytic ternumt or an oxydase. The author observed, 
W’hen in Java, that freslily removed cinchona bark is fres* 
from red colour when first Hlripj»e(l from thri tree, but after 
66 seconds exjiosure to the air, the surfai'e turns r*!d. It 
was found, however, that no red colour apiK'-arod when 
the cut branches were immersed for 30 nimutjm in water 
at 80® C., or when they were exiKised to steam at i\\v same 
toiiiperaturo for a like jHiriod. When twigs of tlic living 
tree were bent down into a vessel of water at 80"^ 0., and 
kept immersed lor half an hour, again no rtKldenmg of the 
bark occurred when it was removed. If, however, the 
twigs, insU'ad of being healed in water, were ex|)o»ed to 
dry heat at 80® or 100® C. in an oven, reddening subse¬ 
quently took jilace. 1'he red colour would, tlicr<*foro, 
appear to lie clue to tlie action of an en/yme on a glm-o- 
tannoid, by w'hich either '* cinchona-red ” itself, or a 
bo<iv which is converted into “ cinchona red,” is formed. 

^ -,1. O. B. 


Thebame. M. Freund. Bor. 1900, 89. 844—860. 
'Fub author has succeodt'd in converting thebaine into 
codeine. The following formula was propjsed lor thebaiiio 
in a i»rovious communication (Jler., 1906, 38, 3236);— 
CH-C—CH:CH~ CM-. 

OH 0-OH C(OCHa):OH\ \ 

. / \/ \\ 

C(0CH3);C-0-C-CHs-CHj-N'OHj -CH.’ ' 

On treating thebaine in chloroform or glaoial acetic'acid 
witli bromine, the hvdrobromide of a monobrom-addition 
product ia obtainOcl, and thia, after recryatallising from 
dilute alcohol, yield, fine leafleta molting at^l97°—198° 0. 




are obtained. This substance is the hydrobromide of 
bromo-oodeinone, CjgHigBrNOs, HBr, H 2 O. It contains 
one methoxyl group, and one methyl group attached to 
the mtrogon atom. If the hot alcoholic solution of this 
subst^ce be treated with ammonia, the free base separates 
in clusters of needles melting at 166®—167® C., with docom- 
position. The base does not form a mothiodide and is 
readily soluble in chloroform, but insoluble in water and 
caustic alkali. The bromine probably adds itself to the 
bridged ring, where it splits the methyl from the 
methoxyl group. The free base forms an oxime, 
(^elljg(OH)N 02 (:N.OH), which is free from bromine and 
soluble in dilute alkah. After reorystallising from alcohol, 
it molts at 272®—273® C. On reducing bromo-codeinone 
with iron filings and dilute sulphuric acid, oudeinone, 
molting at 186^ C., is produced, and this oudoinono is 
identical with the codoinone obtained from codeine. 


•C-OCHj Br 
» ■ + 

•CH -e- Br 
Tliebaino 

•C:0 

•oils 

Codeinone 


•GO 

•OHBr "* 
Bromo-codoinone. 

•CH{0H) 

•CHj 

Codeine. 

—F. Shdn. 


Pi 2 )craiine. benzoate, and salirt/Iaie. A. Astruc. Bull. 

Soc. Chim., 1906,'86. 169—171. 

The benzoate and salicylaUi of pijierazine are obtained 
as cryatallino pivcipitatcs on mixing 2 mols. of the 
acid with I mol. of tlio bast! m alcoholic solution. 
I’i}ierazme benzoate, C 4 HioN 2 (C«Uf,.COOH) 2 , is a white 
anhydrous salt, cry-stallising in glistening jilatos, which 
volatilise without melting at 129® C. At 16® C. it dissolves 
in 15 parts of water, 16*3 parts of 90 |K‘r cent, 
alcohol, and 46*4 parts of absolute alcohol. It 
18 acid to phenolphthaloin. Pijierazine salicylati*, 
C 4 Hi„N 2 (r 6 H 4 . 0 H.C() 0 H) 2 , stiparates in the form of 
line white iictKlles, which volatilise at 100® 0. without 
fusion. At 16® C. it dissolves in 90 parts of distilled 
water, 200 parls of 90 jier cent, alcohol, and 460 parts of 
absolute alcohol. It is acid to phenolphtbalcVn.—F. Bhdn. 

“ Pois dc Java ” ; Chevacal investigation of -. E. 

Kohn-Abrost. Comptes rend., 1906, 142, 680—689 
The grains from “ Pois de Java ” a Hjiecies of Phaseolus 
luruUits (sei! Dunstan and Henry; tins J., 1903, 1265). 
yu!ld hyilrogcu eyamde on maceration with water. The 
author lias dekmiined quantitatively the amount of 
hydrogen cyanide hlwrakd after maceration with wakr, 
and eubsequent hoilmg with hyrlrochloric acid in eight 
varieties. The amoimls vary from 0'52H to 1*638 grnis. 
|Hir kilo. G>ld dlliitt! hydrochloric acid only lilierates very 
small quantities of hydrogen eyamde—E. F. A. 


llcrol; Preparation of pure -. H. von Sodon and W. 

Tretf. Ber., 1900, 39, 900—914. 

Crude nerd obtained from oil of petitgrain, purified bY 
calcium chloride, was converted into the diphonylurethane- 
This was fractionally reorvstalliBed from light jietroleum 
or methyl ahiohol. The giiranyl-dipnenyliirethone 
sejMirah s first, melting at 8T—82® 0., and from tlie 
mother liquors, neryl-diphenylurethane is obtained, 
melting at .52"—63® C. From 100 parts of crude urethane, 
63 parts of pure nervl*diphenylun*lhane were separated. 
From this, pure nerol, CjoH^gO, was obtained. It is a 
colourless oil, possessing a delicate, fresh rose smell. The 
ap. gr. at 16® C. is 0*88l3; b. pt. at 755 mm. 224®—225' 
C.; at 26 inm. 126® C. Optical rotation, nil. A crystal¬ 
line totrabromide of nerol, CjoHit,OBr 4 , is obtained by 
adding the calculated amount of bromine to a carefully 
cooled Holutiou d nerol in chloroform. On evaporating, 
and recrystallising the residue from ethyl acetate and light 
petroleum, long silky needles, molting at 118®—119® C., 
are obtained. Geranyl-diphenyluretnone gives pure 
gcraniol, with the following constants :--~8p. gr. at 16® C., 
0*8825; optical rotation, nU ; b. pt. at 3 mm., 94® C., at 
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26 mro. 129°—130® C.; at ordinary prcMuro, 229°—230° C. 
The tetrabK>mido after reorystallieing from ether and 
light petroleum, melts at 70°—71° C.—F. Shdn. 

Coumarin from m^cresol. K. Fries and W. Klostcrmann. 
Bor., 1906, 89, 871—876. 

Homoloooss of coumarin were produced by the Peoh- 
mann method from w-cresol, the methyl group in the 
mota TOsition favouring the reaction. A- Methylcoumarin, 
CioH>) 02 . was prepared by heating m>orc8ol and malic 
acid with concentrated sulphuric acid. On crystallising 
from dilute alcohol, white nci'dlcs or tablets melting at 
128° C. are obtained. The compound smells strotigly of 
ooumarin, and is soluble in most organic solvents. It 
dissolves in attooous sodium hydroxide on boiling, from 
which the greater part of the coumarin is precipitated by 
carbon dioxide '‘^A’Dimetkylcoumarin, 
obtained from w-crcsol and aceloacetic ester. On crystal¬ 
lising from alcohol, short wliite needles melting at 132'’ C. 
are obtained. It is soluble in most organic solvents and 
in a boiling solution of caustic alkali. l.*L4^-2'riinethyl^ 

coumarin^ 0 iaHi 8 O 2 , is obtained from t«-creHol and methyl- 
acetoacetio ester. After crystallising from alcohol, the 
product has the form of line glistening needles, melting 
at 114° C. It possesses no coumarin-likc (>d<mr, and is 
readily soluble in most organic solvents. It ih only slowly | 
dissolved by hot caustic alkali solution.—F. Shdn. 

Calcium and ttronlium iodomercurafea. A. Duboin. | 
Coraptes rend., 1900, 148, 673—574. (See this J., 1900, 
283.) ' 

The author has obtained the compounds, Cal 2 .Hgl 2 , 8 H.jO; 
8 rl 2 , 6 Hgl 2 , 8 H 20 ; and Srl 2 ,IIgl 2 . 8 ll 20 crystalirsing in j 
transparent needles.—E. F. A. I 

Antimony tartrate. J. Bougault. Comptes rend., 190G, ! 

142, 586-686. | 

The author prepared a well characlerised antimony 
tartrate, C 4 H 3 () 6 Sb. hy precipitation with acetone fnun a 
solution of antimony oxide in excess of tartaric a(‘id. The 
compounds, O^H^OgSb, previously described by Giintz, 
and prepared, by using alcohol as a precipitant, are { 
probably mixtures of antimony tartrate and its ester. I 

—K. F. A. I 

Diastolic enzymes; Injluencs of certain alkaloids and 

their salts on the, adivUy of -. 11. E. Goebel. XVIT., 

page 329. 

Carbohydrates and organic acids and bases ; SoJnlnlity 
and apecefic rotatory power of some ——, in pyridine 
and other solvents. J. G. Holty. XVT., page 3^. 

Lactic acid \Commercial\; Anedysia of -. M. Philip. 

XXllI., page 339. 

Acetylscdicylicaeid. U.S. Customs Decision, Jan. 10, lOOC. 
AoBTVLHALloyLio acid is dutiable at 26 jwr cent, ad 
vaUne.m, as a “ medicinal preparation not containing 
alcx)hol, nor mode with the uso of alcohol,” under para* | 
graph 68 of the tariH. The claim of the importer for j 
asiMjHsment of duty at 10 c. per lb., under paragraph 1 , 
a« “ salicylic acid,” was overruled. IT.K.J U. W. M. 

ENoLJflu Patents. | 

Camphor [from Isoborned] ; Manufacivre of -. G. 

Imray, London. From 8 oc. Chom. InduHtry, Basic, 
Switzerland. Eng. Pat. 2620, Feb. 1, 1900. 

The process claimed for the manufacture of camphor, 
is by treating isobornool suspended in water with a 
hypoclilorite, in the presence or absence of a small proper 
tion of an oxygen carrier. (See Fr. Pat. 352,888 of llifOS ; 
tlvis J., 1906, 986.)—F. Sh»n. 

Ortho'tolutne a^dphO'Chloride. 0. Oborliinder, Manchester, 
and the Alliance Chemical Co. Ltd., Bury, Lancs. 
Eng. Pat. 2304, Fob. 6 , 1906. 
OrthO'TOLUBnb-sulphonio acid crystals obtained by the 
precipitation of their solution in sulphuric acid with water 
as described in Eng. Pat. 14,390 of 1001 (this J., 1902, 
1024) are treated with chiorosulphonio acid at the ordinary 


temperature. After standing for several houn, the 
mixture is poured into ice water and ortho-toluene-sulpho- 
chloride is thorobv obtained. (Reference is made to JE)ng. 
Pate. 11,676 of l9(K). and 6637 of 1901; this J., 1901, 
604 and 746.)—F. Shdn. 

HenzoyUaalicylic acid. J. Wetter, London. Froin 
F. Hoilmannda Roche and Co., B41u, Switaerland. 
Eng. Pat. 10,093, May 13, 1906. 

Truk betizoyl-salicylio acid, G6H4(0.C0.C6Hfl)000H, is 
produced when disodium salicylate is allowiMl to act on 
benzoyl chloride diluted with other or light petroleum, 
provided the benzoyl chloride is employ*^ in molecular 
<iuantity or slight excess, and liign temperatures are 
avoided. Benzoyl-salicylic acid is sparingly soluble in 
water, easily in ether, alcohol and ohloroforni, and after 
ruerystallising from alcohol melts at 132° C. On boiling 
with alkalis, it splits up into benzoic and salicylic acids. 

—F. 8 hdh. 

Para-amincl)€nzoic ether [ester]: Manufacture of new 

s(dts of -. C. I>. Abel, Ixindon. From Aot.-Gea, f, 

Anihiifabr., Berlin. I'lng. Pat. 12.202, tiuno 13. 1906. 
Skk Pr. Pat. .356,193 ot 1906; this J., 1905, 1189.—T. F. B. 

Aminoalcoltols; Manufaclarc o/ new eaters of -, of aaUa 

thereof and of new intermediate products for use thereiiu 
H. E. Newton, liOndon. From Farbonfabr. vorm. F. 
Bayer uiul C?o., Elberfeld, Germany. Eng. Pat. 12,843, 
June 21, 1905. 

Sbb Fr. Fat 365.367 of 1905; this J., 1905, U89.—T. F. B. 

Gunincfd sidphonic adds and salts thereof. H. E. EUis, 
London. From Chem. Fabr. von Heydon, Akt.*Ges., 
Httdebcul, Germany. Eng. Pat 16,723, Aug. 7, 1906. 

The mixture left after sulphonating guaiaeol is treated 
with excess of chalk in the usual way. To the clear 
filtrate half a molooulo of lime, or other alkaline-earth or 
oxide of a heavy metal, is then added. This precipitates 
the para acid os an insoluble basiu salt leaving the ortho 
acid m solution. Pure {>ara-guaiaeol sulphonie acid gives 
a precipitate with an ammoniacai calcium or barium 
chloride solution. T'he potassium salt, when treated with 
concentrated nitric auiu, gives a yellow precipitate of 
dinitro-guaiacol. Pure ortho-gmuacolsulpbonio acid gives 
no jirecipitate when treated with the same reagents. 

—F. Shdk. 

TherapeiUictd compound {(Uyed monosalicylic ester]: 

Manufacture of a -. J. Y. Johnson, l^oudon. From 

Jiadische AiiiUn und Soda Falirik, Ludwigshafen-ote 
Rhine, Germany. Eng. Pat 80, Jan. 1, 1906. 

The monosalicylic ester of glycol is prepared by heating 
together salicylic acid (76 parte) ana an ethylene halo* 
hydrin {e.g., ethylene chlorhydnn, 46 parts) for a few 
hours at 140°—160° C. The protluot is ]X)ured into water, 
mode alkaline with sodium carbonate, extracted with ether 
and the ethereal extract distilled in vacuo. The resulting 
pure ester boils at 169°—170° C. (12 mm.) and molts at 
.37° 0. It is stated to be of value in therapeutics as a 
substitute for salicylic acid.—T. F. B. 

United States Patent. 

AlcoJuda : Process of producing aromatic -. C. Mettler, 

Munich, Assignor t«) Budisohc Anilin und Soda Fabrik, 
Ludwigshttfcn-on-Rliine, Germany. U.S. Pat. 816,193, 
March 13, 1906. 

SEKEng. Pat. 18,674 of 1906; thisJ., 1906, 1188.—T. F. B. 
French Patents. 

Menihylsalicylic ether; Process of making H. 

Scheuble and B. Bibus. Fr. Pat 358,946, Got 28, 
1905. 

Sbb Eng. Pat 8644 of 1906; this J„ 1900, 233.—T. F. B. 

Cholic acid; Process of making mercury salts of —— 
J. D. Riedel, Akt*Gea. Fr. Pat 369,009, Nov. 2, 1906, 
Biug Eng. Pat 11,180 of 1906; this J., 1905,939_T. F. B 
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Antimony lactate; Manufacture of douUc salts of -. 

Chem. Fabr. von lleyden, Akt.-Ue 8 . Fr. Pat. 369,084, 
Nov. 3, 1905. 

See Eng. Pat. 21,761 of 1906; this J., 1000,134.—T. F. B. 

Hydrogen 'peroxide; I'Jlecirolyf-ic preparation of -. 

Consortium fiir Klektroolmm. Ind. G.m.b.ll. Fr. 
Pat. 368,800. Oct. 24, 1905. XIA., i)ago 321. 

Phosphorescent suhsianccH in the form of powder or stone ; 

Process for the. manufacture of -. L Vamno and 

R. J^unbrooht. Fr. Pat. 369,038, Oct. 31, 1005. 

It is known that the nhosphorosconoo of alkaline-earth 
sulphides is considerably increased by tlm addition of 
very small quantities of bismuth salts. 'J'he patentees 
fma that a still greater etteot is produced by the addition 
of small quantities of tlioriurn or thallium, or, esjxH'.ially 
lithium salts. In order to obtain the phosiihoroseent 
nmtoriai in the form of stone, it is introduced into a fused 
substance. For example, potas.'iitim nitrate is fused and 
the powdertnl phusplioroscent substance is introduced. 
On cooling, the mass sets hard.— A. 8 . 

German Patent.s. 

EucaiijfAal'formaldehydc compound ; Process of preparing 

a -. F. Henschke. Ger. Pat. 164,884, Nov. 20, 

1904. 

I!onj)BNSATION products may be obtained from euealyptol 
and formaldehyde by their interaction in presence of a 
condensing agent, such as an alkali hydroxide or an acid. 
The resulting com^xjund is very easily resolved into its 
components.—T. F. B. 

JJezamethylenetelramine ; Process of preparing ammonium 

compounds of -. Farbenfabr. vorm. F. Bayer imd 

Co. Gor. Pat. 164,510. May 14. 1904. 

Ammonium compounds” are abtaiiiod by the action of 
hexamothylonetetramme on lialogenalkylimideH of 
aromatic acids, cither in benzene or chloroform solution, 
■or by heating the com}K)nents together tn vacuo: 
from bromethylphthaliinidi’, a comjxmnd of the consti¬ 
tution, C«H4(CO),.:N.C2lU.N(Br): C8II12N3, is obtained. 

—T. F. B. 

C-C-IHalkylbarhitunc acids ; Proc.ess of preparing -. 

E. Merck. Ger. Pat. 166,225, July 20, 11H>4. Addition 
to Ger. Pat. 102,280, Jan. 9, 1904. ‘ 

■Cyanoihalkylacktyi.urras are convorU^d directly into 
C-C'-dialkylbarbiturio acids by heating with concentrated 
mineral acids for a longer time than is necessary for thoir 
•conversion into ilialkylmalonuric amides, internal oon- 
deusatioii of the latter taking place.—T. F. B. 

C‘C-T>ialkylbarbituric acids; Process of preparing -. 

A. Kinliorn. (ier. Pat. 166,649, Nov. 24, 1904. 

DlALKYLTHioiiARiiiTURic acids are converted into dialkyl- 
barbituric adds by heating with a mineral acid which has 
no oxidising action (e.g., phosphoric acid, hydrochloric 
acid, sulphurous aoid). The reaction may be aooelcratod 
by the addition of alcohol. (Compare Eng. Pat. 22,967 of 
1903; this J.. 1904, 76.)-T. F. B. 


XXL —PHOTOGRAPHIC HATERIALS AND 
PROCESSES. 

{Continued from page 284.) 

Unttix) Statbs Patent. 

Photography; 3'richromatie -. B. Jumeaux and W. 

N. L. Davidson, Brighton. U.S. Pat. 814,216, March 6, 
1906. 

;Sbb Eng. Pat. 3780 of 1903 ; this J., 1904, 337.—T. F. B. 


XXIL-EXPLOSIVES, HATCHES. Ete. 

{Continued from page 286.) 

Enoush Patsnts. 

QuneoUon blocks; Manufacture of pressed or solidified 

-, from, the loose or open slate. A. Muaker, Bootle, 

Lancs. Eng. Pat. 3726, Feb. 23, 1906. 

The invention consists in the use of an apparatus for 
mixing guncotton with water which is attached to a 
hydraulic press, so that the vessel containing the guncotton 
can readily bo swung into position for compressing the pulp 
into blocks. In the attached drawings tlie container, 2, 
held by means of a cylinder, 1, attached to one of the 
columns of the press, is shown to the left, in dotted lines. 
At the bottom or the container is a plate, 3, on which the 
charge rests. Before charging, the blades, 4, of the 
revolving stirrer, 5, are arranged in position at the bottom 
of the container, and as the charge is introduced, it is 
thoroughly stirred, the stirrer being gradually raised by 
moans of the gear fixed above (16 and 17) until the blades 
are in the position shown by the dotttxl lines, 4. The 
coiitainerJ[and cylinder are then swung into position 
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between the rams of the press, the covers, 9, and 10, are 
slipped on and bolted and the contents are com* 

pressed. The expressed water flows away through 
perforations in the container, 2, which extend between 
the edges of the jacket, a layer of filter paper being intro¬ 
duced to prevent the loss of solid guncotton. When the 
guncotton has been sufficiently compressed, the cylinder 
can be swung back into its former position, the container 
removed, and a fresh one substituted for repealing the 
operation.—B. J. 8. 

Ex^osivfa ccnJ!o»ninj 7 nitToglycerine. J. Wetter, London. 
IVom Wcstfalisch-Anhaltischo Snreugstoff A.-G., Berlin. 
Eng. Pat. 4067, Feb. 27, 1905. 

Sbe Ft. Pat. 351,805 of 1906; this J., 1905, 903.—T.F.B. 

Exjdo$ive9. E. Louis, Houillos, France. Eng. Pet. 4372, 
March 2, 1906. Under Tnt. Conv., March 2, 1904. 
Sek Fr. Pat. 340,913 of nm ; this J., 1904, 837.—T. F. B. 

Smokeless potoders ; Jmpt-s. in -. A. T. Conking and 

Kvnoch, Ltd., Birmingham. Eng. Pat. 12,892, June 22, 
1905. 


OfiJ. 





iRRBOnLAKlTV in rate of burning occurs with all the 
known forma in which j>ro|>ellanlH ai-e list'd. With the 
cord form the surface ex{>nscd, diininishes as the material 
bums ; the fiat surfaces of strip or flake powders adhere, 
whdst tubular powder is apt to split longitudinally; in 
each case a variation of pressure is produced. The 
inventors use a modification of tho strip or nbhon form 
with ribs to pi-event contact of the flat surfaces. Thest’ 
ribs may Iks used as shown in section in Figs. 1 and 2, m 
the form of studs as m Fig. 3, or as a network as in Figs. 4 
and 6. Tho strips may be cut into flakes if desired. 

—B. J. S. 

XXOL-ANALYTIGAL CHEMISTRY. 

{Continued from page 287.) 

INOnOANIC^QVALlTATIVE. 

Plaiinum and iridium salts; Actior^^oj sulphuric acid 
on —, m presence of ammonium sxUvhate. Weteetion 
. of iridium in commercial plaiinum^ M. DelSpino. 
Vn., page 314. 


INORQAElC-^VANTlTATt VE. 

Carhon monoxide; Dif^evUies in the determinaiion of - 

in gaseous mixtures, A. Gautier and Clausmann. 
Comptes rend., 1900, 142 , 485—491. 

Ik determining carbon monoxide, when present to the 
extent of several cubic oentimotros in gaseous mixtures, 
the author finds that after the gas has been washed 
with potassium hydroxide, bromine water and pyrogaUol, 
the cuprous chloride solution, even when present in con¬ 
siderable excess, does not absorb all the carbon monoxide 
jiresent. Further, carhon monoxide diluted with an 
inert gas is not burnt completely, even when exploded in 
presence of oxcess of oxygen, owing to its resistance to 
oxiiiation in presence of other cond^ustible gases. The 
author recommends that the residual gases, either after 
absorption with cuprous chloride or explosion with 
oxygen, be caused to pass over iodic anhydride heated to 
70^ C. which oxidises the last traces of carbon monoxide. 

—E. F. A. 


Nitre; Aiialysia of -. R. Bensemann. Z. angow. 

Chem., nm. 19, 471—473. 

The author's process (this J., 1905. 691), needs modifica¬ 
tion for potassium nitrate, or for sodium nitrate containing 
notable amounts of the }x>tassiurn salt. Tho solution oi 
the salt (100 c.c.) is evaporated to dryness with 10 grms. 
of oxalic acid, then mixed to a thin paste with water 
and a further 8 grms. of oxalic acid, evaporated to 
dryness again, mixed again with water and 8 grms. 
more of oxalic acid and evaporated a third time. 
It is now wotted with water and evaporated five 
times, brouglit into a platinum dish, which is covered 
and placed in a jK)rcclam basin 22 cm. in diameter and 
0 cm. high, where it is cautiously heated till acid fumes 
are no longer evolved. It is then gradually heated over 
a )H»wcrful burner to bright redness till perfectly wliite, 
which ro(]uires about an hour. The cooled substance ia 
then tn^ab’d exactly as sodium nitrate. 

Instead of this method, the following is often more 
convenient: («) Tlie chloride is determined in 50 c.o. of 
the solution, (b) 50 c.c. diluted to 500 c.c. are evaporated 
to dryness with 50 c.c. of concentrated hydrochloric acid ; 
this is repeated five times, then tho mass is five times wetted 
with water and evaporati'd to drync'Hs. and the chloride in 
the residue determined. This gives chloride equivalent 
1o chloride + chlorate + nitrate m the original substance, 
(c) The salt is ignited, and the chloride in the residue 
determiued, wliich ia equivalent to chloride + chlorate+ 
|K»roUlorate in the original, (d) The salt after ignition ia 
treated as in (fc) which gives chloride equivalent to chloride 
+ chlorate+ perchlorat<' + nitrftti‘. The mode of calcu¬ 
lating from these four results, the amounts of each of the 
four separate sbUk is obvious. 

This latter “ chloride method ” is much less laborious 
than the lirst, or “ carbonate method,” but always gives 
higher nitrate figures. Tlic author has not yet discovered 
the reason of this, nor which figure is nearer the truth. 

—J. T. D. 

Iron 7 Neierminaiion of - by bichromate, using diphenyl- 

curboKydrazidc Idiphtnylcarbazidi] as indiccUor, X. 

Brandt. Z. anal. Chem., 1906, 46, 95—99. 

In the determination of iron by titration with bichromate 
solution, dipbenylcarbohydrazide (see this J., 1900, 
1007, 1040) has tho advantage over other indicators of 
being used in the titrating vessel, and not outside it. 
The method is as follows:—To about 1J litres of water 
in a capacious dish are added 60—80 c.c. of dilute hydro¬ 
chloric acid (sp. gr. 1*12) and 100 c.c. of a solution con- 
lainiug 10 grms. of manganese sulplmte, 55 c.c. 
of dilute sulphuric acid, 1:3, ami 6 c.c. of phosphoric 
acid of sp. gr. 1*7. The iron solution, wliich imould 
contain 0-2—0*5 gnn. of iron, and 6 c.c. of a 0*1 per cent, 
solution of the indicator are further added, and the titration 
with bichromate performed. There is. at first, a bright 
rod-violet colour which finally changes sharply to the 
green of ohromio chloride. 

The indicator may also be employed in the determination 
of chromic acid, an excess of standard ferrous ammonium 
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AlUphate solution l)©lng added, and the prooesa com¬ 
pleted UB above described. 

The solution of the indicator in acetic acid should be 
prepared fresh every few days.—F. Hodn. 

Ferric cMoridr. 7 Reduction of - hy zinc. P. L Randall 

Z. anorg. Cbom., 1906, 48 , 389—392. 
Amalgamate!) zinc has generally Insen considered applica¬ 
ble only to the reduction of sulphuric acid solutions of 
iron for its determination by permanganate. Itisfound, 
however, lliat it can be applied equally well to ferric 
chloride, provided that the titration is carried out in 
prefiouoe of manganous sulphate and with suliiciently 
ailuto solntions. IJndiT these oonditions, excess of hydro¬ 
chloric acid is no disadvantage ; thus 26 c.c. of the acid 
may bo present, if llie Nolutiou of about 0*5 grm. of iron 
be diluted to 1 litre.—T. F. lb 

Silver and gold ; Determination of -. 0. Goldschmidt. 

Z. anal. Cliem. 1906, 45, 87. 

Mbtallio silver is jirecipitatod as a black powder from 
solutions contaji'irig it when boiled with sheet (cobalt. In 
like manner sheet nickel, thpped into boiling solutions 
of gold salts, prtKipitatcB the metal as a brown powder. 
The reactions may be used quantitatively, the pre¬ 
cipitates being weighed. -F. Soon. 

Tungsten and tin ; Seyaratitm of - — . E. Donath. 

Z. ongow. Cbom., 190ts 19, 473—474. 

The mixed tnngstio and stannic oxides arc hoatoil in a 
covered porcelain crucible with zinc dust or zinc filings, 
for tt quarter of an hour, and after cooling, the mass is 
lieated with 1:2 hydrochloric acid till no more hydrogen 
is evolved, and all the mctullic tin is, therefore, dissolved. 
To the cooled li(|uid, potassium chlorate >s cautiously 
added till the blue coloiu’ lias entirely disapjieared, and 
the tungsten is entirely in the form of dioxide. Tlie liquid 
is now diluted with at least one and a half times ite volume 
of water, and allowed to stand for 24 hours, when the whole 
of the tungstic oxide is deposited. It is lilterod off, 
woahod first with water oontnining nitric acid, and finally 
with a hot dilute solution of ammonium nitrate, drioil, 
ignited, and weiglied. In tlie filtrate the tin is precipitated 
as sulphide.—J, T. 1). 

Cement testing, 0. H. Klein and 8. F. Peckliam. Report 

on Portland cements. J. ('. Herlle and W. H. 

Black. July 27, 1905. 

This report on cement testing was prepared for the TVun- 
missioners of Accounts of the City of New York, and is a 
discussion on “ the determination of a method for a com¬ 
parative analytical examination of cements, ccniont 
mortars and concretes, corelalive with their properties as 
revealed by physical teats.” 

Tlio method includes the following determinations (J) 
matter volatile at a red licat; (2) matter insolulile in 
10 per cent, hydrochlorio acid ; (3) soluble silica ; (4) alu- 
mme and ferric oxide; (6) lime; (0) magnesia; (7) sul- 
phnrio acid. Fur the analysis of 0 gruis. of oenient, or 
10 grms. of mortar are taken. The liltraU' and washings 
from the silica are mode up to 1 litre, and the iron and 
alumina determimHJ in 100 c.c. of this by double precipita¬ 
tion with ammonium hydroxide. The lime is preciiul.ated 
in the filtrate from the iron and alumina by ammonium 
oxalate, and ignited wiDi the aid of the blowiujie for 16 
minutes. The liltrale from the lime is rendiTcd ooid with 
hydrochloric acid, cvajiorated to about 160 c.c. and 30 c.c. 
of a saturated solution oi inicrocosmic salt iwlded. The 
solution is boiled and cooled, and then ammonia is added 
with constant stirring, avoiding more than a slight excess 
until Iho precipitate U^gins to form. Tho sulphuric acid 
is doterinmed us boiium sulphate in 100 c.c. of the solution 
left in tho hire flask.—W. 0. il. 

Mercury ores ; A ssay of -. Q. T. Holloway. Analyst, 

1906, 81, 66—71. 

The author describes a modified apparatus for carrying out 
Eschka’s method of determining small quantities of 
mercury (Z. anal. Chern., 2, 334). lu this method the 


ore is heated with iron filings in a cruoible covered with 
a weighed gold disc hollowed out into the form of a cup, 
in whioh water is placed ; the meroury condenses on the 
gold and is weighed. R. E. Chism (this J., 1898, 1188) 
replaced the gold cup by silver foil, but the author states 
that difficulty is experienced in fitting either the gold cup or 
silver foil ” mercury-tight ” to the crucible. Ho proposes 
a cover consisting of a flat disc of “ tine ” silver, free from 
pin-holes, on which is placed a copper box provided with 
inlet and outlet tubes for a current of cold water.—A. 8. 


OROA NJC—Q UA LIT A TJ VE, 

Cotton and linen ; Test to differentiate -. A. Herzog. 

llev. Intern. Falsific., through ApotK-Zeit., 1905, 
20, 891. 

A SMALL piece of tho matorial is macerated in a tepid 
alcoholic solution of Cyanine, washed free from excess 
of tlio flyestuflf with water, then immersed in dilute 
flulpliuric acid. (>>tlon is completely decolorised by this 
treatment, but tho linen fibres retain the blue tint. If tho 
material be then washed with water, and iramoreed in 
solution of nmomnia, tho colour of the flax fibres is intonsi- 
fieri.™J. U. B. 

Lcvulose ; Detection of -, in the presence of dextrose 

and thxtrosannnc. (’. Nciiberg. Z. physiol. Chein., 
190.5, 46, AtK); J Pharni. Chim., 1900, 28, 302—303. 

Lkvttlosv, when heated with n-methylphenylhydrayino 
acetate, gives an osa/oiu', wlnlst dextrose, similarly 
treated, yields tho eoiwaporHling hydrazone. I'he 
osazone is readily delected by its colour and is separated 
from Ibo hydrazone by moans of the usual solvents. TIio 
mixture of sugars and c-metliylplienylhydrazin© acetate 
sboulrl be heated on tlie water-bath for five minutes, and 
I tlien allowed to cool to the ordinary temperature. i)extro- 
j samine hydrochloride yields no trace of osazone wlien 
I treati^d with n-mcthylpheny]hy<lrazine acetate, aiul may 
1 also be diatinguislieif from Jevuloso by means of phenyl 
isocyanate (Slcndal’s method), or liy oxidation into 
isosHcohnric acid.—W. P. S. 

Cocoa-mU fat in lulier; Process for the detection of ——. 
11. P. Wijsmaii and J. J. Reijst. XII., page 324. 

Cocoa and chocolate.; Jteteetion of foreign suhsiances in 

-. F. Bordas and Touplain. Comptes rend.. 

1906. 142, 039—641. 

The cocoa, from which fat and matters soluble in water 
have been removed, is treated by flotation in a senes of 
liquids (mixtures of carbon tetracblorido and benzene) 
of densities 1‘440, l-5()(), 1T)30, 1600. Tho flotation 
separations arc nuidered quicker and more certain by the 
use of a centrifugal mnchiiic, and thus earthnut husks and 
cocoa seeds, pure cocoa, cocoa husks, potato starch, and 
mineral matter are succcesively separated. The method 
is applicable to other powdered aliments.—J. T. 1). 

United States Patent. 

JJistiUvd liquids; Process for ascertaining the origin of 

colouring matters present in -. C. T. Marsh, Assignor 

to L. H. Weissleder, Cincinnati, Ohio. U.8. Pat. 813.728, 
Feb. 27, 1906. 

For testing the nature of the colouring matter of whiskey, 
amyl alcoliol is distilled in presence of a caustic alkali 
and the clear distillate is mixed with water and with the 
w'hiskey to bo tested. When tlie mixture is allowed to 
stand at rest, it separates into an upper alcoholic layer and 
a lower aqueous layer. If the whiskey contain artificial 
colouring matters, tho aqueous layer is coloured by them, 
whilst, if the colouring matters be such as are acquired 
by tlie process of agoing, the aqueous layer remains 
clear.—J. F. B. 

ORGAmO—QUANTITATI VL\ 

Fats: A reagent in the chemistry of -. [Naphthalensm 

stearosxUpkonic acid.' E. TwitchoU, XXI., page 824. 
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£orf*c acid [Commeretall ; Amdyaia of -, M. Philip. 

CoUogiura, 1906, 88—00. 

Till presence of anhydride in oommeroial laotie acid 
renders the determination of the latter by direct titration 
untrustworthy. The following method is, therefore, 
proposed!—About 6 grms. or 5 o.o. of the sample are 
diluted with water and titrated with N/1 sodium 
hydroxide solution, using phenolphthalein as indicator. 
A measured excess of tho alkali solution is then added, 
the mixture boiled, and the excess of alkah titrated back. 
The first titration gives tho amount of actual lactic acid, 
and the quantity of alkali used in the second corresnonds 
with the amount of anhydride present. One c.c. of N/1 
alkali corresponds to O-Oil grm. of lactic acid and with 
0-162 grm. of the anhydride. Sulphuric acid should 
always be tested for in the sample, and, if present, must be 
determined and allowed for in the foregoing titrations. 

—W. P. S. 


XXTV.—SCIENTIFIC & TECHNICAL NOTES. 


Jewels ; Coloration of - - hy radium rays. A. Miethe. 

Ana. der Phywk, No. 3» 1906; Electrioiau, 1906,56, 887. 
On exposure to a “ preparation of 60 uigrniB. of radium 
bromide,” a colourless diamond from Borneo, was coloured 
a light yellow after eight days, and a decided lemon-yellow 
aftor a further eight days. On heating to 260“ 0. tho ! 
yellow coloration was diminished, but tho colour was 
not entirely doHtn)yed oven on heating to redness. A 
oolourlesB Brazil diamond was not coloured by cx[x>8uio 
to the radium rays. On exposing a light blue sapphire 
from Ceylon to radium toys, after two hours the colour 
changed to green, then to light yellow, and, after a few 
more hours, to reddish-yellow; after a fortnight the 
colour was dark yellow or nearly chestnut. Tho colour 
■disappeared on heating tlio Hajijiliire, but the light yellow 
tint was always regained on cooling. Uuby, amethyst, 
blue topaz and chryaobcryl wore not aflected by radium 
rays. TIiiUhI tourmaline was not changed to any con¬ 
siderable extent, but a stone having a pink colour at one 
■end acquired a rod colour, and a tourmaline having a 
green end acquired a green colour at any section by 
exposure to radium rays.— A. S. 


Trade Report. 

Akusktina ; Trade or- in 1906 . 

ISd. of Trade J., March 16, 1900. 

Tke following tabic ahoWH the value of certain articles 
imported during tho years 1904 and 1906:— 

Articles Imported. 1904. 1909. 


... 1 » » 

Textiles. I 66,8:9.229 46.218.961 

Stimoware. Rlast and wrainio KOOds | 16,996,292 17,466,902 

WliiM. spirits. Ac . I 7.790,816 9,167,842 

Cnemieale aud pliarniaoeutlcal pru- ! 

. [ fl.014.844 e.m.786 

Oil... 6.206.766 6,666,067 

Paper and manufactures of paper.. i 4,02a,720 4.1!).t.842 

laoather and manufactures of leather I 1,410,617 1 , 706,844 

Colours and dyes. j 1,164.430 1,441,726 


The values of certain exports from Argentina during the 
past two years were as follows:— 

Exports. I 1904. I 1906. 


$ I 

Wool In the gresse. 48,866,002 64.212.927 

Hides and skins. 24,689,712 80,609,638 

yasesd.. 28,869,928 26,288,861 

Qttsbrsoho extract. 2,011,180 2,427,772 

Nora.—The dollar referred to is the gold dollar, word) about 4s. 


I New Books. 

Annual Rsport of thb Chief Inspeotoh of Faotobies 
FOR 1904. Part II. Statistics. Wyman and SonSg 
Fetter Lane, E.a [Cd. 2484.] Price 7d. 

Turn second part of the Annual Report of tho Work of the 
Faotory Department contains statistics as to the staffs of 
I the various factories, surgeons* reports, poisoning cases, 
accidents, and prosecutions, together with a classification 
I of tho non-toxtile industries. Returns of employment 
I ore also given in detail. 

1 

j Oas Undertakings. Return relating to all authorised 
Oas Undertakings in the United Kingdom other than 
those of Local Authorities, for the year ended Deo. 31, 
1904 (in continuation of Parliamentary Paper, No. 331 
of 1904). 320. Price lOd. 

j Oas Undkhtakinos (Local Authoritibs). Returns 
I relating to all authorised Gas UnderteilringB in the 
I I'nited Kingdom belonging to Local Authorities, for the 
year ended March 25, 1905 (in continuation of Parlia¬ 
mentary Paper No. 332 of 1^4). 321. Price 5^d. 
According to these Returns, which have been prepared 
in the Board of Trade by order of the House of Commons, 
there were in 1904, 409 authorised gns undertakings in the 
United Kingdom, other than those belonging to local 
authorities, as compared with 459 in 1903. The number 
of such undertakings Ijelonging to local authorities in 
the year 1904-5 was 205. as compared with 200 in the year 
190^4. 


N«w Customs Tariff op Russia as Modified by Com¬ 
mercial Treaties with Germany and Fbanob. 
W’yman and Sons, Fetter Lane, E.C. [Cd. 2867.] 
I*rice 9d. 

The present tariff came into force on March 1, 1906. The 
following are among the classes dealt with under ” Impmrt 
duties ” (the numbers roforring to those in the tariff) 

40—50, Animal products ; 06—72, Building maferiala^ 
stone, &c ; 73—70. Earthenware and porcelain ; 77-—8, 
Glass ; 79, Coal; 80—87, Tar, pitch, gums and resins ; 
KH, India-rubber and manufactures thereof; 89—123, 
Chemical and pharmaceiitioal products; 124—137, Dyeing 
and tanning materials and colours; 138—106, Metals and 
manufactures thereof; 176—-178, Paper and wares thereof; 
The return also contains a list of substances of wliich 
importation is prohibited, and a tariff of export duties. 


Bulgaria : New Customs Tariff of —[Cd. 2862.] 
Price 6d. Messrs. Wyman and Sons, Ltd., Fetter 
Lane, E.C. 

This toanslation of the Bulgarian customs tariff has just 
been published by the Board of Trade, and includes the 
modihoations made by the conventions concluded with 
the United Kingdom, France, Germany and Italy. The 
tariff came into force on Jon. 14th last. 


Annual Statement of the Trade of the United 

Kingdom, 1904. Supplement to Volumes L and II. 

[Cd. 2668.] Price bs. lOd. 

This return contains abstract and detailed tables showing 
th<‘ countries of consignment of imports and countries of 
ultimate destination ot exports, lu Volumes 1. and 11. of 
the ** Annual Statement of Trade ” imports arc generally 
classitied as received from the countries whence they were 
shipped direct to the United Kingdom, and exports to 
countries possessing no seaboard are credited to the country 
in which the port of discharge is situated. The present 
volume also contains statements of the oonsigaments from 
each country retained for consumption in the United 
Kingdom, or the ” special ” imports from each country 
into the United Kingdom. 
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NEW BOOKS. 


[AiirU 16. 1006. 


A Triatistc ox Pkoducer-Gas and Oa8-Prodvcee8 . 
By Samubt. S. Wybb, M.E., Member of the American 
Inatitute of Mining Engineers. Engineering and 
Mining Journal. l*earl Street, New York, 1000. 
Price, 4 doln.. po«t paid. 20, liucklersbury, London. 
8 vo. volume, eontainuig 276 pages of subjeet matter, with 
113 illustrations, followed by a bibliography of works, 
&c., on Gas-Producers, filling 14 pages, and the alpha¬ 
betical index. The text is sub-divided as follows:— 
I. Eundamental Physical Laws and Delinitions. II. 
Kundamental Ohcmical Laws and Definitions. 111. 
Thermal and Pliysical Calculations. IV. Commercial 
Gases. V. Status of l*roducer-Gas. VI. (Hassi- 
fication of Gas-Producers. VII. Mannfacturo and 
Uso of Producer-tins. VJTI. Use of Sloam in Gas- 
Producers. IX. C’arhon Dioxiilc in Pr<Mhicpr-GaH. X. 
Eflicicncy of GaB-Producers. XI. Beat Balance of the 
Gas-PrfKlmcr. XII. Fuel. XITI. Requirements. XIV. 
History of Gas-l^rodiiocrs. XV. American Pressure Pro¬ 
ducers. XVl. American iSiiction Gas-Producers. XVII. 
Gas-Cleaning. XVIIT. By-J'roduct Gas-l’roducers. XIX. 
By-Product Coke Gven Gas-Producers. XX. Producer- 
Gas for Firing Cciamic Kilns. XXI. For Firing Steam 
Boilera XXIT. Wood Gas-ProducoTB. XXIII. Removal 
of Tar from Gas. XXIV. Gaa-I*roducer I’ower J’lants, 
XXV. Operation of tlas-Produeers XXVI. Testing Gas- 
Prodneors. XXVll. Future of the Gas-Producor. XXVIII. 
Gas Poisoning. 

jAHnniTCH PEE OBSTERUEIUIllaCHEN CllEMlSUHEN InHUS- 
TRiB (Cheinische Industrie, Gunnni, Gaswerke, Petro¬ 
leum, Korzeii und Seifen). Herausgegeben von Rudolf 
Hanbi* Jahrgang 1906. Au^reu HOldur, K.U.K. 
Hof. und Umversit&ts-Bucbhiindler, Wien, 1906. I’rice 
K.3.80. “ CompaBBverlng,” Maria Theresienatr. 32. 

Vienna. 1. 

This volume, of small Hvo size, is a directory of the 
Austrian Chemical Industrial firms, and the contents fill 
300 pages, and besides the mere addresses of firms and 
proprietors, it gives also datos as to year of foundation, 
number of w'ork]ieople; horse-power; kind of motive 
power; telegraphic addresses; various statistics; prices, &c. 

DA8 NEUB TECllNlSCn-CHKMlSimB In.STITUT DElt Konio- 
LICHEN TBCI1MS('HEN HcX’IJSOIf tJLE ZU BeRUN IfND 
DIE FEIKR HEINEK EroFFNUNU AM 25, NuVEMRER, 
1905. Von dem Direktor des Institute, Dr. Otto N. 
Witt, Geheimcr Regieningsrat und Profesor. Weid- 
mannsehe Buchhandlung, 94 Zimmerstr. Berlin 8.W. 12. 
1900. Price. M. 12. 

This largo Hvo pamphlet contains a full report of the 
Royal Technical High School of Berlin, of which Professor 
Otto N. M itt is tlio Director. The Report fills 16 pages 
and is beautifully illustrated bot h in the text, and by 
means of photo-lithographic plates. As an illustration of 
the work done in the Elei-tro-Chcmical Laboratory, tlie 
working out of Frank’s clcctro-oliemicnl method of utilising 
the nitrogen of the air is cited (Prof. Frank liaving 
carried out a portion, of his investigations iiere), his in¬ 
vestigations, with those of others, leading up to the system 
and method now adopted at Notodden, in Norway, of which 
the localities, works, and a]>puratus are fully illustrated. 


The Kepprt as a whole is a reprint in separate form of the 
article appearing in the Chemiachc Industrie, 1905, 28, 
699—707. (This J., 1906, 27.) 

Cbemik dbe Oroanisohen Farbstoffe. von Dr. 
Rudolf Nietzki, o. Professor an der Univorsitat zu 
Basel. 5'‘iimgearbcitete Aufiage. Julius Springer’s 
Vcrlag. Monbijouplatz 3. Berlin. Price, M.8. 

8 vo. volume, contaiiuog 365 pages of subject matter, and 
the alphabetical index. Tne text is sub-divided as 
follows: —Introduction : Causes of Colouring Power. 
CiiTomphors; Cbromogons ; the dyeing process. Dyeing 
on Mordants, (Constitution of Chromc^ens, &c. L 
Nitro (Compounds. IL Azo-dyestuffs. IIL Hydrazone-, 
Pyrazolone-dyostulfs and Formazyls. IV. Azumothina 
and Stilbene dyestuffs. V. Hydroxyouinonos and Quinone- 
oximes, (Anthracene dyestuffs). VI. Diphenyl- and Tri- 
phenylmotliano Dyestuffs. VIl. Imido-quinone Dyestuffs. 
Vin. Aniline Black. IX. (Quinoline- and Acridine Dye¬ 
stuffs. X. Thiazol- and Sulphide Dyestuffs. XI. Hydroxy- 
ketone Dyestuffs: Xanthone, Flavone; Cumarin and 
Indonc. XII. Dyestuffs of the Indigo Group. XIII. 
Appendix with Orseillc, Litmus, Canurin and Murexido, 

Methods of Oroanuj Analysis. By Henry C. Sher¬ 
man, Ph.D., Adj. Professor of Analytical Chemistry in 
C|olumbiii University. The Macmillan C-ompaiiy, New 
York. Macmillan and Co., Ltd., London, J906. Price, 
78. fid. 

Lahob Kvo. volume, containing 237 pages of subject 
matter, and an alphabetical Index. The subject matter 
is classified as followsI. Introduction: Organic 
Analysis, &e. 11. Nitrogen, Sulphur, and Phosphorus. 
III. Alcohols and Glycerol. IV. Aldehydes. V., Vl., and 
VII. Carbohydrates. General Methods and SiM>cial 
Methods. Vlll. Acids. IX. Oils, Fats, and Maxes. 
General Methods. X. Fatty Oils, S|>erial Methods. XL 
Butter. XU. iSoaps and Lubricants. Xlll. Protelds and 
Oreals. XIV. Milk. 


Thk Polarisc’ope in the C.’hbmical Laboratory. An 
Introduction to PolRriraotry and Related Methods, 
By (»KOROE W'm. Route, A.M., Instructor in Sugar 
Analysis in the MaRRucluisetts Institute of Technology. 
The Macmillan (bmpany. Now York. Macmillan and 
Co., Ltd., London, 1^)5. Price, fts. net. 

Small8 vo. volume, containing 277 pages of suliject matter, 
with 38 illustrations, live pages of Bibliography, 39 pages 
of tables, and an Alphaiietical Index. , gH 

The subject matter is sub-divided and classified as fol- 
lows - I. Fundamental Principles. IT. The Polariscopo. 
III. The Roecharimetor. IV. Accuracy of Saccharimetor 
Measurements, V. Apparatus and Laboratory Manipula¬ 
tion. VL Special Instruments. VTI. Polansation of Cane 
Sugar and General C’ommercial Methods. VIII. Doter- 
miimtion of Sucrose in I’resence of other Optically Active 
Substances. IX. Sugarhouse and Refinery Methods. X. 
(3ienncal Methods of Determining Sugars. XI. Starch 
and Starch Products. XII. MisccllaneouB Saccharin© 
Products. XIII. Polaris<'ope in Scientific Research. XIV. 
Use of Polariscopo in Chemical Analysis. XV. Other than 
Carbohydrate Determinations. ^ 




Journal and Patent literature. 


I,—Omur.] PUnt, Appuatui and Machinery 962 

n.—Puel, Qaa, and Ught . 363 

HI—SectmotiTe Diatillation, Tar Producta, 

Patioleam, and Mineral Waxea . 306 
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lA.J 7876. Bagley, and The Soutli Unrhiuii Stoel and 
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.. 8141, Ahclspies. Ore scparalmc lablos. .^pril 4. 
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malleafilo iron.* April 9. 
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then'for. April 11. 

[C.S.J 28,992 (1904). Atlanson. I’rclijiiiii.u v treatment of 
refractory ores. April 11. 
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the treatment of rofraidory ores. April 11. 
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.\pnl IL 

.. 1028(1905). Jlendryx. Apparat n.'^ for treating ores. 

April 11. 

.. 8307 (1905). Scliaap. Brazing metals. April 19. 

,, 9249 (1905). Ridley. Treatment of slag. April 11. 

19,638 (1905). Borchers, Liunther and L'ranke. *S'cc 
vvtler XL 

„ 24,486 (1905). Hybinctte. Process of refining 

copper nickel matte. April 19. 

„ 3252 (19fK)). Calltnaun and Bornuuin. Process of 
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XI.~ ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 
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moire effects on glass.* April 12. 

(C'.S.! 6810 (1905). Carl. Glass substitute. April 11, 
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Rosenthal und Co., A.-Q., Filiale Kronach I 
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IX.—BUILDING MATERIAI^, CLAYS, MORTARS 
AND CEMENTS. 
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Appl., May 4, 1906.]* April 2. 


|A.J 7869. Pauling. Pnxluctiou of voltaic strong- 

current arcs.* April 2. 
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„ 8084. Valentine and Betts. Electrolytic smelting 

of lead sulphide ores. April 4. 

„ 8452. Pauling. Production ct voltaic strong- 
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„ 8496. Kiisol, and DeuUiche Solvaywerke A.-(t- 

Electrolytic manufacture of salts of cxy-acids 
of the halogens. April 9. 

„ 8024. Cowper-Coles. hJeotrodeposition of copper 

and other metals April 12. 
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[C.S.] 19,638 (1906). Borohera, Giiuther ftnd Franke. 
Electrolytic production of copper. April 11. 

24.638 (1906). Howorth (Kellner). Electrodes for 
electrolytic apparatus. April II. 
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[('.S.| 9480(190.5). Hmasoii, Manufacture of oil colours. 
April II. 


(//.) Resins, VAKNisiiEs. | 

|A.J 71)31. Hesse. ,V,r (imkr HI. i 

8599. Shaw. ^Ifu4uiicry for printing the pattern on ! 
hnolemn, oilcloth and the iike. April lU. 

„ 8884. Sommer. Manufacture of mono-coloured 

linoleum. [Ger. Appl., May 19, 190.5.1* April 12. 

C.S.l 14,4(12 (I90:>). Bigland. Nec u?ulrr XIV. 


(('.) —I\i>IA-Ki:H«ER. 

[A.] 8953. Reresin. JVoitOHH of manufacturing artificial 
imha-nihher. * April 14. 


Xl\'.—TANNING. LEATHER, GLUE. SIZE, Et<\ 

fA.J 8508. Thompson (Kelk). Tamiing, April 9. 

[(’.S.l 14,402 (1905). Jtigland. Manufacture of size from 
resin and other materials and by-products, and 
apparatus therefor. April 19. 

„ 21,207 (1905). Soi‘. Civile d'Etudes de ITnd 6 - 

chirnldo Grimson. Material suitable for driving 
holts and similar purposes. April 11. 


XV.-MANURES, Etc. 

[A.l 8727. Siringfellow. See under XVIUB. 


XV1.-KUGAR, STARCH, GUM, Etc. 

[CS.] 6323 (1906). De Vecchis and Sani. Complete 
extraction of inulin from the tubercles containing 
it. April 19. 

* 

XVUI.—FOODS; SANITATION, WATER 
PURIFICATION: AND DISINFECTANTS. 

(.4.)—Foods. 

[A.] 7936. Soc. “ Lait” Preservation of liquid 
fowls. [Ft. Appl., April 3, 1906.]* April 2. 


[A.] 8329. Boult (Chem. Ind. A.-Q. St. Margrethenl. 
Manufacture of lemonade powder or tablets.* 
April 0. 

„ 8677. Badoud. Preservation of alimentary 

products. [Fr. Appl., Sept. 28, 1906.]* April K). 

„ 8789. Alliance Chemical Co., Ltd., and Krupp. 

Manufacture of food preparations. April 11. 

„ 8859. H 6 ritte. Alimontarv extracts of blood* 

April 12. 

„ 8988. Carey and liswrence. Purifying and 

pasteurising milk and other liquids. AprU 14. 

[C.S.j 29,543 (1904). Hemming. Sterilising, preserving 
and aerating foods, Ac. April 11. 

„ 15,079 (1905). Rrodiick. Compounds for making 

non-alcoholic drinks. Anri! 11. 

„ 5195 (1906). Haufl 1 .con. Production of an aliment 

from cctraria. April 11. 


(B.) —Sanitation; Wateh Pitrtfiiation. 

[A.] 8396. Desrumaux. Purification of water.* April 7. 

„ 8558. Hope. Method of di.siiifoctiug and pre¬ 

cipitating sewage. April 10. 

„ 8559. Brooko. Method of disposing of, utilising, or 

reiulcriiig innocuous trade or other liquid 
effluents. April 10. 

,, 8727. St.nagfellow. Sanitation and manure pro¬ 

duction. April 11. 

I C.S.l 24,322 (1905). Bordigoni. Apparatus for the 
hiictonal treatment of sewage and for tlie 
piinficatiou of effluent or residual liquids. 
April 19. 

>ISIN FECT AN TS. 

[A.] 8839. Taylor. Disiiifectuiitorpreseivative. April 12. 


XIX.—PAPER, PASTEBOARD, Etc. 

[A.J 8045. So(!. Fram,*. di' la Viscose. See under V. 

[C.S.] 0926 (UI05), Clavioz. Manufacture of paper 
threads. April II. 

„ 21,506 (1005). Hortoloup. Utilisation of ulox 

europeus celluloses for manufacturing artificial 
silk, celluloid, guncotton, &c. April 11. 

XX. -FINE CHEMICALS, ALKALOIDS. 
ESSENTIAT, OILS, AND EXTRACTS, 

[A. I 7934. Hesso. See under III. 

,, 8260. Duboso. Manufacture of eyntheilc camphor. 

April 5. 

„ 8206. Wetzmann, and The Clayton Anilino Co,, 

Ltd. Manufacture of isobomyl esters and 
camphor. April 6 . 

„ 8356. Dubose. Manufacture of synthetic camphor. 

[Fr. Appl., April 6 , 1905.]* AprU 6 . 

8407. Newton (Bayer und Co.). Manufacture of 
new pharmaceutical compounds. April 7. 

„ 8527. Johnson (Verein. Chininfabrik Zimmer und 

Co.). Manufacture of quinino oxymagnesium 
haUid compounds and ot quinine esters there¬ 
from. AprJ 9. 

9008. Nitritfabrik 0.m.b.H. Process for the 
production of formates. [Qer. Appl., April 15, 
1906.]* April 14. 
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[C.S.l 22,226(1905). Foldkamp. Manufacture of oxalates 
and oxalic acid. April 19. 

OftOO (190(3). JohriHon (BatliBcho Auiliii imd Soda 
Frtbrik). Production of b- rncol esters and 
iHoborneol estorH. April 11. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.l 7935. Bloxam (None PholographiRolie Ges.). 
Reproducing pictures by imprinting an original 
picture that lias been treated with hydrogen 
peroxide.* April 2. 


[April 80 . 1806 . 


XXU —EXPLOSIVES, MATCHES, Em 

[A.] 8604. Robrecht. Manufacture of smokeless gun¬ 
powder.* April 10. 

[C.S.] 14.968 (1906). Deutsche SprmgstoS AoL-Gcs. 

Manufacture of nitroglycerine explosives. 
April 11. 

,, 16,564 (1906). Cocking, and Kynoch,^ Ltd. 

Smokeless ))owderH. April 19. 

XXTIT.-(HONERAL ANALYTICAL CHEMISTRY". 

[A.] 8301. Rliss. Apparatus for determining and 

recording the percentage of carbon dioxide in 
gases. April 6. 


SUPPLEMENT. 





' OOOJW' ■■8«-’’, 


Ths 8 oet«tf of Chemleid ladnstry. 

Patt Pntidentu: 


Sir Henry E. ftoscoe. B.A.. IXO.L.. LI U., 

Ph.I)., FR.«. 1H81—1H«3. 

tWr Ttederlrk A Ahol. Wart.. 

O.C.V.fh.D.r.L., P.8r., K.U.S. 1«82-1HH3. 

tWalter Woldou, F H.S. 1883—1884. 

W. H. Perkin. IJ..1).. PliD. F K h. 18 « 4 ~ 18 Ho. 

K. K. Miwpralt. 188 ft- irh6 

IJftvld Howard. lH«d—1887. 

Sir James I>ewar. M A . Ll. li,. F.ll 8 ... ikh7-188h 

Ludwla Moiid. Pl> I>,. F as. 

tSIr Lowthlan Hell, Bart, F Its. 1889 —Ihjmi 

tE. Hidcr Ikwk.l8flo—isni 

J. Kmemoii KevnoUls. Ml). DSr, F H.S. lK4>l~l89a. 
Hir John Kvuns, KCB, IX'i.. i.M). 

So IV. F K.S. . . 1M92- IH»! 

+ K. F V Htnufont. . lH0:i -l«9i 

T. E llmrpe. O.B . LL I). Sc 0 . IMiD, 

F.B..S . 1894 1MW'> 

Thomas Tvrer . 1805 180 « 

rKdward Hrhmick. l*li l», F l{ s . ihoo-imo7 

Frank CIcjwi-h. D.Sr ... IS07—1808 

llmrifc Bcllhv, F.H.K. Ikos- Ikoo. 

(’ F riiHndlfr. 1> So . M I). I'h I). LL D iKOn—IOMO 
8lr .loB. \V. Swan. T» Sr., M A , F \i s looo-iooi 

Ivan 1/4‘vinBtolii. lou)—lOOi 

Hir Wni RatiWHv. K (’ IL. Ll-D. 

F.B.H. ioo;i I'mj 

Wm, H. Nichols, MS. 1.1,1). I) Sc . lOo:. 


t Dcci-nsf-d 


LIST OF COUNCIL, lOOi'.— 190 ( 1 . 

/VcBt«/r»7 l>r Edu'. I'lvrrH, E H S , 
I’icr-ZVcsw/oF* 

I)f 1. BH''kclaml. ; Dr .1 LrwKowilHcli 

J. Partcr Bell. N H .Martin 

Dr Virsll t’ohlcjil/. : J/nr Uu<iprrifl 

Prof. O' H E Hodvktnson. Dr Win II NicIkjIh 

David Howard /’ J I'tirkar 

Jrin Lfvimtnn SirM'm ILnus.i>. K t’li. F K S 


Dr. J T. Dunn 
Oscar Duttmanii 
H Hrfnin(iw(tt/ 
ftof. M', U i.ttiitf 

A, a jjiiu 
J. M McArtlnjr 


<'>rdtntin/ of (’outtn/. 

; Dr. K F, Markcl 

I // E. E S'ruiiimlfi 

l‘r<tf IL ./ fope. F U S 
Sir I'.nvcltnll |{«‘dHOO(l 

Waller F Kci.j 
l>r H'. A. Sqitire 


SrrfwoaJ and SerMnru'fi. 


Bnn!iv<4U^M 

Prof. Percy V Franklainl.F H S | F It O'SliHtuluies^y 
F\nai>i.\n 

Pr. F xf SnuUf \ Alfred Biirtoi) 


Euntarr Carey 
A. Gordon .Salaman 
Dr D H Bailey 


Ll\Fi{i‘0(>i,. 

1 W. UoHcoc lliirdnicl; 
London, 

I .liillun L Ihit.ei. 
MANrHLSTK,l(. 

I .ItihuB Hikhiier 


Prof. H Louis. 


Nr.wr \STLK, 

I Dr 1”'. F (<aiT'ett 


Henry Honard. 

Dr. HtuffttU W'. iloorr. 
J. M. F. Puton. 


Ntw Kmiusd 

I AJnn A ('Udliii 
Xkw Votrft. 

I Dr H Schweitzer 
Nottingdvh 

I S. H. Trottnaii. 


HOOTTISU. 

David Vtrry \ Itr. Thor, (irati. 

SYD.N'RV, N s \v. 

Prof. A. Llversldize. F.Il.H. | T D Walton. 

Yorkhiuuk 

Prof. U- E. Protier. i Tho* Fairley. 


THE JOURNAL. 

PvhiieaHon CommitUt' 


I 


I 


The Frofldeut. 


J iiliaii h Baker. 

(L Bellby, F.R.S 
J. Farter Belt. 

.Iiweph Beniays, M.l t’.F 
H Brunner 

Sir John Evans, K (' B , K It S 

1’ Fairley 

I’lof A. tii rireeii 

Samuel Hall 

.Foliii Heron. 

I) B. Hewitt, M D 
I’rof W It 1) ilod^kinHun. 
I’h 1) 

F lirnnt Hooper 
David Howiird 
.Dduis HUhiier 
I'rof A K lluntlimtxni 
Win Kellner. I’h 1) 


(liariw A. Keane, H.8c., Ph.D< 
Ivan lievliuiB^n. 

J. Lawkcwitsch, Ph.D. 

A K. LiDK 
W. Macnab. 
i N. H. Martin 
I B E. K. Newlandf. 
i John Pattinson. 

I I'rof. W J. Pojy. F.H.8. 
i F B Power. Ph.D. 
j I’rof H. K. IToeter. 
i SirWm Ratnftay, K.C.B., F.R.S 
J Sir Boverton Bedwood. D.8o. 

I Walter F Held. 

] John Sjuller. 

I W S SinUre. PlaD. 
j L T. Thome. Ph.D. 

I 'J’hoinas Tyrer 


I 


Editor: 

Watson Smith, 31 rpt"‘r Park Hoad, Haveratock Hill, K.W. 


F. F Arinstroii,\j. 

Ph D.. 1) Si 
H Itallanlyiie 
D Beiidlx 
K Bent/. . IV.. V . VI. 
J D. Braitliwaite . ... W 

J F Itrlj:Ks .. {-^xiV^Nx’ 

T V Burton.! HI . XX .XXI , 
B Sc \ I’lltellt List 
W A Faspar). Ph.D XI 
\V U Folemiui .. 1 , III , VII 
.1 11 (‘oUlhS .X 


A iLLevy.BJtc .... VUI,1X. 

IC. WL Lewis.XmO. 

0. W’, Macdonald. M.8c. XXII. 
.N, H. J. Miller, Ph.D.XV. 

''xn„xxii. 

Tt. W. Moore .. 1)rado Report. 

Barker North . V., XI. 

T fi Pope. \ XVI., XVII., 
B.Se .... i XX.. XXL 

Flitui. Halter .. 'J 
M J. Salter.XHI. 


.iHumred hn (he fniJomng Stuff of Ahstraclore. 

txvi . XVll . 
iXVlll.. XX 
.IL. XII 
- . HI 


I H D Colniaii. I’ll I).IF 

I .) 'I' Dunn. I) Sc . VII . X. 
! C !■: I'liWHilt. I’h D Ilf . X\ 

; Lrnest Feilnmnn. . r,- w 

i B Sc . I'h D. 

! Walter (' Han- | 11. VIM., 
j rock. BA .1 IX 
It S Holton. DSe XI 

It t.essirm. IMi D . 11 . Ill . Vll 
H Levinsfom. I’h D r IV . V . 
M.8c .. IVI.XX 


F Hheddon.XX. 

A Slioiik ..III., VJL, X.. XI. 
\V I*. Skertehley... -J 

11. J. Smart .. ^ 

K. Konstadt HI.. VU.. X.. XV. 
I-. Soijtherden, B.Rc. IX.. XX. 

A B Steven, B He.IV.. V. 

L J deWhaltey, B.Rc. .. XVL 


Birmingham Section. 


j Chairman : Percy F. Frankland 

TtVo-CAoirman 

W. Waten Butler, Frank K. Ix}tt. Alex. B, Tucker. 

I Committee : 

; F. H. .\lcock ] Henry t. Heathcote.I T. Slater Price. 

I Bobt. B. Batty. I Edward Jackson. ■ Walter Roaenhaltt. 

I Wm. B DavlAsou. | Thos. Lawton. I Harry SUveeter. 

I Alex. Findlay. ! Frank Flatten. j Thoe. Turner. 

! Hon. Loco/ Seoretary and Treantrer : 

I P. R. O’ShauKhnesey, Tyburn, nr. Btrmiturham. 


Canadian Section. 


Honorary I’retuurer: 

Hatl. Kait I^ondon Soaj) Wiirks. Bow. E 
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Ih. Eudwig Mond, F.X.S. 

General Seerelary: 
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Liverpool Section. 


Channian : JCxutocf Cnrcu 
Yi< f.‘{!ha\T)nan : I'rnnk 'I'ulf 
('ommittee • 

T. Lfirtt, hadfij J T Conrov C I.onffiiet Hicemii. 

J. (lantpbvll Itrown H K Uavn-ig. F 1, Prcl- 

Arttiur C'ttfrv A h'"<irii W. ('i»llumwrK>(l 

<J (' <1 WuttKin tirav. WiHuuiis. 

linn Tieaxtirt'r W I*. Tliompson 
Uon l.ncn! SfcMaTy : 

W It. Hardwick. li.»tiivla lUiiU[inf.’H. Hu<‘kitin Ilcv. J.lvcrpool. 
■| lie IuIUa^ in :.'1 ji kr I ,Hn'i <li>- .tniiiial I'Cin'iit 

' .1 'I' < 'mH') I )< r < '/rui iiuui ijiiviaii' 

• e I Iionu.m Ahi' Mn«iniM li .1 1. Lawliii', :ni'I 

\lc\ Waf' 


London Section. 

• t'hnirmiin A. (JifTiOm I’^ohiiiion 
Viff-K'hairnutn H J FiihutU 
f '•minntti'r 

F J Jtiivati /’ 1,1 Ih'iriiiii IlKvnfiiii liril/ruixl 

H <« rohnan ■ U (' .Joni'H Waller F tieiil 

J .V fA it Liiiu 1’ Naiiiei siifton. 

M il Fonilcr F !■; It Newl/iinis < Ai/a inlilmnn 

()$air (liitturnin U m I’lMri e 

lion horal S''<'rrtiini 

.liihmi i. U.iker. Minin'Hliurv Kiiin'^tini K<ia'i. ■'lainen 

'rii" li>linvmn' I itv' r)nic. a't''r 'le '"nr,i.i' it-ierat M'l'im; 
Chairmntt It .i I tea-11 < otnmiflrr * \ K. in. .1 

l.ew knaif-scli, i. '1' \ Ci.xiuii salattioii and 1‘ 

McIimIi nw 1 I 7 


Manchester Section. 


P/i(iirntttn ' (I H. llailiM 
i'lcc ChnfftiKip • /' Kntrfdff 

I'ornmtUxff ' 

J litirncK Ji Jlitrl J II l.fKli-, 

,1. fluid'r V' li ll.'irt, II I’nrt'i 

W. H. (‘oImuhii K S Hnhoii T Si,eiiln>»i*a' 

J. (troEdiiiuiin W I', Kay li riinin'-on 

Hon l.iii'iU Sfi'rdiirf/ 

JnIniA liiibiMT, Ahii VllUt, r|ica«lle lltilnie. (7ie‘>liire 
'I'lf Inll'nvii)'’ l.tki ntliri .illel (In \iiima' le'txiil M"diii'’ 
Vie - O/i’iinmin K !•) Miik«! ('ovtviifhi' ]1 s 11 

l,i\iiisfriM, j| Mnim- nti'l \\ .1 '"opi' 


Newcastle Section. 


(‘lunriiinn Jl LniiiM 
T'jcr*rA/in»ia/i • .1 1 luiim 
( 'nnmilfet^; 

r. r lieilinjK .loliii I’altiiiHoii Horry .smith 

7/..S Colhiit. , II' II' /‘ri'Ctoi ! A Sjiltler 

EllWOOil ilnlnicj* 1 II I. llfnnol>l>^on ,/ f, ,v^7r// 

N. H. Martin , tlcn sminm , V. i% .stuurl. 

Hon. Local .'>errefa)U initl Trcanarer 
K. (’. (iiiiiett. AriuatTOim (’ollej'c Newcaofle-tju 'rvmi 

'['la-lollokMim lake oIIk'c attii tin- timiiil (.iiui.-il M-i-iinu' 
('oinmitti’e W M. H lhit< ( . l.l’ntlM, l M .sm\(|n nml 

W U Sniii-au 


New York Section. 


j CAaJfMtan ; liU9*fU H'. Mnori 

Vicc'Chairman : Heo. Stone. 

CnmmUtee: 

I C llRski'rville A Huinplireya. ; IVm W Kieheio. 

'■ i'hoH /<’. I'h'tiuUfr K <1 l.ovi!. ■ 'I'. J. l^arkor. 

, V (lohient-K , M fii McMiirine. ' (1. A I'rochnzka 

.1 Jl KlUnU K. )| Miller. , W. K Kowley. 

He I'Ogael Haigh 

lion Local Secretary : 

II Scliweifzi'r. 1-S. Imiuie Sliect, Now York, USA 
'I'lie t-'li.mm'.; t.ike uiliM- ,iiti 1 tlir* ^nmJnl General Meetirifr - 
<'liiiirniii}' (ieo (' .stone < lonmdiee: Howard J» Hwh'ii'. 
■I i; h HencsIiolT. (.eo 1' Klin/ K W Moor.. AII»Tt 1‘laul, and 
Mil' iiiiilian 'I'o' li 


Nottingham Section. 


t'hnirman .1. M (' Falon 
rirr-tViTirmart . .1 T Wood 
t’ommxtlec 

\. Archhntt H S tiarri ,I D’Mullivnti 

M F Hiirl'iid .1 Holdings H. J. Ward, 

r .1 K Carulla I' SI:uili\ Kiiiping ,1 Whilo. 

It. M I) gniljell 

Hon TtC'iHiirer S .1 renteci)*! .Sin l w o'*d ]tli»e, N oti inginitii 
IJ'iii I.oiiil Sicrr.'aip 

S r. Tiotnnin, King''* Malk riinml'em. l‘arHam*'nt Street, 
.N'uttiiigliam 


Scottish Section. 


Chairman fuiul /vn». 
ritr-r/ifl/rnnin .1 ,s' A/i/c.ir//fMr 
Comnilller 

K M. Clark -Tno S I'Ord Jas Hope 

W K Cnrphey. If hen. ,1 |■'aleoll^.^ KlliK 

T. Holdiiii . it liamiltoii i .las Mebeitd 

7/e»,s {'jivni <J (! }Ii’ndi*rr<on, ! 'I' I« Vatt.ereon. 

/■: Jtis lleinlriek j 1> J- IMuylftir. 

.1 Arnold Fleming I 

Hon .S'<rrc/«riv imd ’I'Teanurer : 

!h moK (Snt! o^) (.oiirlav and |)ea.H. Viiiooijt Street. 

(Ji.lrtgO^^ 

'rin I'.lloW.li" t,ike oil;, e Ml S(|,t nis< ('Ivliriildll ' .lo)iii S 
M'l. ntluii \ ie"-<'hairiniin 'I'lto- (.in\ •unniilhe .laM F.iill, 
[i.iMi! I‘mi\ It T. riioni. oil nnd 1 lue.. W . I «n\ iihciid 
Hon >'<0 find TrenHUrer ‘ 

('lni« K Fttwmtt. 


Sydney, N.S.W., Section. 


{'hairmnn A l.iveratdge. 
t'oniindlee ' 

W \ Dixon .ln% M Fettle 11 flri’ig Smith 

V ICiiiott A. A UaniHav M H. Smith 

H C .loplm J A Seliolield T. Ste«l. 

J Moi 18011 

Hon f.oritt Seerdari/ 

T y W alloj), Colonuil Sugar Co . (i'Connell Street. Sydney,N.s \\. 


New England Section. 


(Chairman Henry Hoviard. 

VicC'Chairnittn: F. K Atieiinx. 

Vommifffc : 

C. 11 Holland J W. Loveland Chatli'fi U. SaugBr 

(ioilrtey 1. (.ahot L A Olney. , F H. Thori). 

W. A. (Inlinp. Falw I) ViMiri'n, ' \N. II, Walker 

A. F Hobba F C Ilobinaoil. W J. Webber 

Ijiwrenre S James 

Hon. Local Treasurer: Rolwrt W Nill India Sijuarc. 
Hoftton. M. 18 R , D s 
Hon Local SscreJnrit 

A A. ClaHin, Hox UMi). Boat on. M mi I’SA. 


Yorkshire Section. 


Ch(urman . 21. It Hroctei 
Vice-Chatrntan : Thori* Whitaker. 

Committee ' 

.1. K Itcdluril , ir -1/ ijardtier. . G. F,. Scott-Sinlio 

Jiiiin.>i''ii ; H. K. Hinit j A. SmlthHIi. 

II. A. Ilurroll. ; W. McI). Macltpy. ! (lin Ward 

S, H, l>Hvicb. , -f H'. Jtichariison. i 

Hon Local t-iicretar}/ and Treasurer . 

1' F.virb’v. 17, I'biHt I’uraile. Lcedn. 

Tht lollowuiy take oJ!i<’e after ilie Amma) (Ji-neral Meeting — 
r/HUrmtrn.' F W. lirrtuaoii comiriiUee: L M Chaplin, J. («Hrfleld. 
H. Nortli, 11 K. 1‘roelrr. imiJ U. \V. Matter. 


N. II. 11)1 mcH III daiics ••it'* tbo,'ti*.of jm inbei,'. of Coiuimtti'e who k (ue from their respective ofliet*.* at the end of the current rchhiod* 
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Official Notices. 

ANNUAL GENERAL MEETING. 

The Atinutil GciuthI MeetinR will b« Ih'M iu MaueiicMUT, 
oil Wrdnesdn-y, July 11th uoxt ami following dayn. Fr.ll 
particularH will Iw unnouaceii later. 

In arrordaiicr will) the [irovisioiiN of IH nf (lio 

llV-haWH, notici- iH lirndiy guf ‘11 (Imt tbosc inojriln^rs 
\vln)«e nanieH jire prinlod m iltidrs m Ihr 1 ik|, ot (’uiincil 
wd) retire from tln ir reNprdive oHi<'eH at ilie loiDicoimtig 
Annual Meeting:. 

Mr. Kuniaei' (^irey lui'j Ix'en nommaled to (he ollhe ol 
I'n'KideiU undf'r RuleS; Dr. 1'^ (h l.ou-, ,Mi A. (lonh)ii 
Salrtinon. nnd Mi. t'haK. \\'u;hlnuui Imve nnini 

Dated Vi«'e-l*r(‘HideDlK under Hide S; and Dr Iv Diseif'. 

luiH been nonmiiifi'd a \')ee-]*iesideHl imdei 

Hide !1. 

'I'he Ihm. 'rieaHiii<*i Mud Hon lMireit;n Seifiljirv have 
been noinin.iied for re eler (ion In their iT*HjK » (i \e ol!i'-i-< 

iMefiibers an* bereliy inviled 1o noniinafe lit and jn‘o|)et 
])er;ion.'4 1o iill four v.ieaiieies among 1 he oidniarv ineitdiei', 
ot the (’ouned. l''orniH lor this pnrpoM' can lie olilnmed. 
on apjilieation, from tlie (.'eneral Se.retary, or fioni t)n' 
Hon. Loeal .Seercfane'< 

h'xtnicf fioiii ii'iilc IK - - “ \o Htieli nonunatioii sledl be 
valid iinlesh it la* signed by at least ten niembers of tin- 
Soi'iety who arc nol in arrear wtlh their Huhsi riptions, 
nor imlejis it bf' reeeued by Hm' (nmeral Seerolarv, n* the 
Koi-itdy’s ofh« i‘. at lea«* on*' tnonlli beloia (he dali* ot the 
\nmial (hnierul Mi'etmg. a( which tlie eleelion lo whieli 
If rejers tabes jilaee \or all.ill any mieli nonnnaiion be. 
valid if (lie piTisoii noininali'd be meiigilde f<«r eha-tion 
•under Hides ll? oi l.'i \o mniiber s|ia!l hivii inor<‘ than 
i>m‘ iioininatiiai foi ni ” 

ALTKHV'l'ION OK H\-b\\V.S. 

W llli a view to biedltale (lie \olini; ot inefnbeis irsuilng 
abroad, notiee Ir h<*M*l)v gi\en, in a< eordain e with Hide llo 
of (he l^vlawH, tlml the (’ounnt will |ifojio.-.e (o the 
fortheoining AiiTiuai (h-neral M<‘eling the aiiKMidnieiil oi 
the Soeiety'.s l>v laws as loliows 

1. Hide is. (a) ’i'hat tlie words '■ At least two months 
before the «hite of each Annual (hmera) iMeeinig." in the 
lirst. and Heeond liii**-^ then-of. la tepiaced l.y (In- woiaD, 
“In the second issue ot tlie Soendy's .lomn.il for the 
inont.il ot .April m ea< h year 

(A) 'I'hat t.lm w Olds <late o! t hat inert iiig,"’ iii 1 he toui I li 
line t.liereot, he n-plaeed b\ (hr \ioid' “ tnniial Meeting 
next <‘n-.umg “ 

(<■) TImt lip- word. '■ M leasi one nioidli la foie the da'e 
of ; in tin- •41 \l li line fiein I he end I hereof, he replacer I b\ 
the wi>iri.s “ iii>l laid than the last <lay o{ Ma\ piior to. 

'2. Hide Id. 'I'hat tin- words ' at Iraist 1i\e da’iS hetou- 
the r-ommeiKMonrait ot the Hind nuetnu’. ’ in tin' two last 
lines llideof. la- iepl.ni-i| liy tin- wor*l'. “ m the sr“rim<l 
issue ol the Sra-Kdy's .loniim! loi jin- iiioiilh o! -May.’* 

Death. 

Grjdilli.il \V. S,. of Kyeworlh Lorlgi-, l.yndliursL, Hants 
March '.iS!. 


PROCEEDINGS 

OK Tni: 

EXTRAORDINARY GENERAL MEETING, 

.\1AKCH *27th, im 

An oxtraord-ioary g»^n<»ial meetmg oi the Socu>ty was lieM 
on Tuesdtty, March 27ch, idOb, at tlie Uou.m.) t>l the Society 
of Arta, John Stn.'et, Adelphi. l>r. K. Divers, KKS., 
PreKiclenl, took the chan at 3.110 p.m. 


Ml. ('. G. (hiKKSWKEL (Secretary) rtMul the notice con- 
vdung the im-eting as follows .— 

Notice IK heioby given tliat an Hxtiaordiiuiry tiencral 
Mradhig ‘d Hu' iSocicty will l>e hold at 3.30 o’clock, 
predKi'ly, in the alioriioon <;( Tars(luy,,thc twenly*j*even(U 
ilay of March, IdOll. at the llouek'' ot the Society of Arts, 
.lohii StiiM't. .Adelplu. hy IvumJ i>orniisBum of the 

Coimeil ol tlmt S‘a-u*(\’. wnii tlic ulijra-t ot cousidoriiig 
ami adopting (In^ rovsiihition nu-niioiied in tlie. Hrajnisition 
liereiimltei set fi»i t li ; - 

‘ 'I’r* THE HuESIOENT lNl» GiU!N»'ll. ot TlJE SoiTETY OF 
('iiEMU■ ii. In nnsTux ’ 

\\ i, the (indr i •agnt-d Menilaus <>} the Soea ty t>f Glir-mical 
imhis(i\. lu'iel)\ iiMjne.-tl that, in aeeordain-'- witli Jiy- 
l«iw 4tt. \‘'ii will eonxr-iir- un K-\tra<irr]iimr_v Gmieral 
Mr.r-ling ol tin- Sra iety with (lu- ohjr-i I ol coaHKlcriilg and. 
if }ippio\’e«l by (111- said Kxlraorrlimuy Mr“-(.nig, ol aiiojiting 
th'- lollr/wirig M solution (IIihI i.s U> say) — 

Hl>ol,l TIoS 

*’riiat il IS di-snahli limt the So«-iety*ol (Jheiiinial 
ImbiKtiv as now i-xisIiiim should l)o meorporiitr«i under 
ainl Mihjei't- (t» tie giant, of a Huyiil Cliuitd iiml that the 
(^uiniil he ami heichy aulhonKcd to all ncceM.sary 
ntr-p.H to pioeurri the giant of u Hoyii) Charter of 
Im orpoiKtion 

Dao-rl tln.s (wenly-wt'eoinl ilay ot Doiannher, lOOft.” 

'I'ln- (‘iiAiuMAx 'I'll'' l>iisuu-S'! Ix-fon- us toalay mxnl 
lat.e l>.n s.-(e hlth- liim', and the spatMi' atlendariee 
inav br- jei-anli-d is »-\ idraiee llmt the lueinberK 
• lie m .neoid with lliose vlho Iihm' slglU'd I lie rixjuisi* 
Imn lot (bis met him In ojdei- Jo Hlloildi tin- luiHuux-^s. 
-uid lo pill u.s III oolv-r, I will iiKk Sir Hov«‘rton Heilwood 
lolonnallv pi opo.-ie I lu-le-vojiil nui. Sii Itoverlon Hedwood 
hii.s ber-n iieiing as (lie ('liairmaii of a Committee uppoinUMl 
.Miitiie eon.'ideuibh tune .igo to eruisider the expcdlOliey of 
objainiiig a ''hartr-i. so (hat he jy jiartieiiliirly wtII 

ti( lr-i| (o iiiov,- iIh’ u-solnt ion. 

Sii ilo\KJtio\ Heuwood. .\s you. so, hnvr^ ulixuidy 
indicaied in youi opening letuuik.s, ilos rjiK-Htioii of 
riblamiiig a (’huib-i ol Intorpoiatiou (or tin Society ol 
(b'-ioir-nl Imlu.shv Ium n-r-r-ivcrl th*'. at.lontnui ol tlie 
('tuim-il ol tiu- Soci*-ty Inmi tiiiu- U* (.iiiu- tiuring. I think, 
tlie past l[ii(-e years, and u Spur :al (xunmittiH*. wan 
appouitr-d hii tin- |)urp*i.'.e ot .-studying lli«* Hubjeot m all 
Us aspi-uts, With til*- help ot our imii. <-ounscJ. .Mr. C. (b 
Hut*hirisim, 1*» xviiom j would iik*- to lakt- thih oppor- 
lamity ol saymg w*- owe v*‘iy imuib lu thiH maltior, and 
utuh'i the <'V|M-ii*-in-e«i g-uidance *il our legal adviHcr, Mr. 
.Maikhy, whom 1 am tiappy lo sta- with us to-day. It 
Hoiel> IS siaieeiy ue<eHKury lor me to say very mmdi in 
rt'.spe*l 111 the iidvantagi-s whndi would I'osult to the 
Sotiety lioiii l•ll(amlng a ('halter of Ini-*M |H»ratiou. At 
tlu- pr«'S*-nt tun* uc ar«i luiL an aggn-galKUi or assoiuatiou 
of pt'i.smis having hki* *>l‘|ee(s m view, luit vvithout legal 
I *i\iu(*'m*i as }i loiporate liuiiy Gonstupmnlly in making 
lepM-.sentahons to Uio (mvei nmeiil. oi in taking fti p*)iiit 
*)f fin .1 any aelmn siuji as i,-. tudmarily lak*-u hy *-oiporabi 
ImhIr's. \v»i liavi- to ael Hiinply as an assemblage ol 
iiulniduQls willi all tin* obvious disa*lvantag*5s attendant 
upon Riieh infiirinal *-on-4ituiiori Thor*- eain be, I think, 

; no ijueMtnin that if w*- wok- to obtain tins pro[ioM4Hl 
chnrt4W the So<-)t-.tv would In- plausl oii a far higher plane 
in ))ubhe <*slimation, liietn- vvoidd b** milled (*> its name, 
and wi- .shouhl U-. in an intinibdy Im'D*-?- |Xjsitiou U> carry 
out the unportanl duli*'s with whmh we ar*i charge*!. 

; Wt* shouhl also inei<lentally jilae*- ourstdves ni n position 
' similar to IhiU »»1 the olh**i !<*arii*-*l So(-ie(M’.8, and it seeras 
I t<» be obvious lliat m .sueh a position we shuuld bi^ far 
; ln'tter able to mlvniice tlie interesis ol luanutacLareH and 
, srmneiv 

' 'J’h*' puprciiifly important <ju*i6tion of the poasibl*- 

j effect which m<-*irporation might have upon tho status 
: oi mcmlHirs la-yoml the Hv.ti.ti has bt-en atUmtivoly dtsouased 
' by the Cojiinutlcu, and 1 may say at once, that- no action 
would have Ixtmi ju'oposed W’lucli, ui the opinion of the, 

: (Joinniittee, was in the blighteat degree likcdy to jiiac*- 
, thoNc inenibtu's in a losb axlvantageuus ^HjAitioii, oi m auy 
' w'ay to w^iaken the tn-a winch ho happily bind u-i togothei. 
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But on that point we ue^^oite tatUfied. We have 
reoeired t^ moet poaitife aseoraaoes from our oompetent 
legal adiiaers that undw a charter the Society would be 
no less broadly Anglo-Saxon and ooamopoUtan than it 
is at preset, and that nothing would occur in oonneotion 
with the incorporation to momfy the existing oonstitutiwi 
of the Society, so aa to impair its usefulness. In these 
oiroumstanoes it soarooly seems that there can be room 
for doubt as to the advuability of passing the resolution 
which is before the meeting, but, as you w-ili have 
athered from what has taken place, the Ck)unoil has, 
oubtless in the exercise of a wise disorction, preserved a 
{tassive attitude in this matter, and has not taken action 
until it was called upon and compelled to do so by tho 
receipt of the requisition which has been read to the 
meeting. That requisition, os you will have seen, bears 
the signatures of representatives of ail ranks and various 
sections of the Society; post and present officers, and 
many distinguished Canadian and United States members 
of the Society, but 1 should like to state that by some 
niischanoe one of the sheets bearing signatures from New 
York went ^tray. Through Ur. Power we are in receipt 
of a letter from Parker explaining that the signaturos 
wliioh I am about to give you were affixed to tho requi¬ 
sition in his presenoe, and it is strongly desired that those 
signatures should be reoorvbd with his own, that is, with 
31x. Parker’s as advocating tho Charier. The signatures 
ill question include those of the two American Past 
Presidents, H'of. C. P. Chandler (of Columbia Uni¬ 
versity), and Dr. W. H. Nichols; the Hon. ]x>cai 
fciccrotary, Ur. H. Schweitzer; the Hon. Treasurer, Mr. 
K. C. Woodcock; Mr. T. J. Parker, Dr. R. W. Moo^o^ 
Ur. £. G. Love, and Ur. Leo Baekeland. * 

We have thus, besides the signatures i-ocoived from 
Canada through £. Grant Hooper, signatures received 
through Ur. iKiwer, from Now York, New England, Phila¬ 
delphia, Washing^, Baltimore and St. Louis. On 
receipt of the requisition the Council called this meeting, 
and, although it was recognised that members not 
lesidont in the United Kingdom could liardly be ox}x^oted > 
to attend, time has been afforded for the receipt of { 
written expressions of any views that might be enter- I 
tained. As bearing uiM>n the question of the New York I 
signatures, and as indicating the op^iortunity there has 
been aftoi^ded for the conveyance of expressions of ojiiuion, 

1 may,-perhaps, be allowed to read tins very brief letter, 
dated YUroh 6th last, from Mr. Parker to Ur. Power:— 

“ I ap glad to receive your valued letter of the 23rd uJt., 
and to learn that there is a in^ospect of the names sent 
you as advocating the acquisition of a Royal Charter for 
the Society of Chemical Industry being added to your list. 

1 know this would be pleasing to both Mr. William H. 
Nichols and Prof. Chandler, as I spoke to both these 
gentlemen personally about it, and they wore both very 
much in favour of it. 1 shall be glad to learn that Bir 
Boverton Redwood has appended tho names to the list. 
Please let mo bear from you. 

“ Yours very truly, 

“ (Signed) T. J. Parkbk.” 

Perhaps it may bo anticipated that before resuming 
my seat 1 should say a few words as to tho pospects o7 
suooess in the event of the resolution bemg carried. 
Obviously nothing like an assurance can be given on 
such a question, but 1 think 1 am justified in stating that 
the r^uits of confidential inquiries have been such as to 
ive us the most hopeful anticipations of success. 1 
ave only further to say that if there are any points that 
1 have not covered iu these remvks, on which any member 
of the Society Imre present would like to have additional 
information which it is within my power to give, 1 hope 
he will address himself to the Chair on those points, and I 
have cmly now in conclusion to formally move tho adoption 
of the resolution which is inoarporated in the notice 
convening the meeting which hu been read by the 
Secretary. > 

Mr. A. Gospov Salamoit ; I have been asked to second 
the resefiuti^ vdticb has been ao well desoxtbed to you 
by Sir Boverton Redwood, and hatre very great fdeAsnte 
in dmag eo. Mo one whd. has. nerved on the Committee, 
and trncA.hai studied this can have tike slightest 


doubt that the obtslni^ ot a Oherter of Inoorpotation 
must react few the benent of the Sboiety as a whole» and 
mui^ tend to oonsdlidite those sections beyond the tees 
wi^ our sections at home. If tide m eo, it wilt 
have the ultimate effect of rendering our Society the 
most powerful of its kind, and of nukuig it represent 
fdly and completely the chemical industries so fir as 
they are controlled by English speaking chemists. 

The Chajbxak : I invite disoossion on this motion 
before putting it formally to the vote. Whilst ss Chair¬ 
man of this meeting I wish to pre^ve an impartial 
attitude, X believe I may as an individual, untikout 
overstepping my position as Chairman, say ^ai I am 
very strong^ in favour of getting this Charter. As you 
know, this Society has grown very largo, and, in oonse* 
queuoe of its numbers and importance, it has ventuted 
in recent years to make itseu board on questions of 
public importance in relation to chcnkical industry. Mow, 
if any case of strenuous opposition—such as might be 
offered by vested interests in such a cose as is now before 
a Royal Commission, that of the utiliBati<m of the cuials 
and waterways of this country—to what would be an 
advaucemeut> of ohemioal industry, I think the Society 
would feel much greater confidence in combating this 
opposition, if it know that it had behind it the position 
given by the possession of a Royal Charter. At any rate, 
it would nut have to vindicate its right to be imard. 
Again, were any movement intended on the pskrt of the 
Government to advance scientific interests, and those 
societies refiresenting them, we should, if we wore a 
chartered Society, have a much better claim to receive 
consideration than we have at present. Some 50 years or 
more ago this question did aris(% when tho Government, 
which had already given accommodation to the Royal 
Society at Somerset House, decided to give 'further 
housing accommodation to this and other soiemtifio 
societies, it limited tlie housing to those only which had 
a Charter. If, therefore, we had boon then in oxistenco 
wo should have received no consideration whatever 
from the Government. No doubt other oases may fum up 
in wliioh we may find the advantaj^ of the oonsideratkm 
which would be given to us from our possession of a 
Charter. I now invite remarks for or iq^ainst this motiem. 

Mr. K. J. Fkikweli. : 1 gather from a remark which 
fell from Sir Boverton Redwood that the Council adopts 
a x>assive attitude in this matter. We have heard most 
eloquently from him, from Mr. Salamon, and from the 
Chairman, the advantages which would accnie from the 
possession of a (barter, out there are a certain number of 
disadvantages which also accompany it, and I think it 
is right that those also should be borne in mind. Afteor all 
unless we act upon the theory that silence gives consent, 
the signatures to the requisition, and the members present 
do not amount to much more than ] per cent, of the 
Society, so that it apjiears that there are a oonsiderablo 
number who maintain silence, which may be that of 
consent, of simple neutrality, or of want of infor¬ 
mation. Now I happen to be one of tho survivors of a 
very embittered di^UHsion which in the years 1874, 
1875 and 1870 shook tlie Chemical S^ety very 
nearly to ilisintegration. It arose from the fact that 
numerous persons without any pretence to a knosde^ 
of chemistry were making us© of the letters “ F.C.IS’* 
in order to advertiso themselves as competent chemists, 
and to obtain poetic© on that ground. Amongst the mem¬ 
bers fiiosi {Tominent in tho discussion were the late Ur. 
Wright, Prof. Hartley, and Mr. C. T. Kingzett, and several 
otWs, including myself. We appealed^to the Ohemioal 
Society to know whether it was possible that some evidfloee 
of quMfication for membership of the Society oauld be 
required. At first the Society was extremely averse 
from giving any reply at all { but at last, after a ^ 
discussion, they agrwd to refer the matter to oauassi 
Counsel referrra to the Charter, and advised ffrat 
under the Charter it was absolutely impostible lot tise 
Conical Society to require from eandmtes any 
ledge of efaemisifr;f'r-it was simp^ oeoessazy pat ajMetm 
tecomxnmkded hy a^Wtaia luunW 
and to dedare tiiat he took an Istehtst in 
and if kp were eleoted and able to.pay tboimhiohmm 
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bSitor -aitae SMMjr. it IbyiMble to 0M17 

tUi MMt «« «i«at, toraktr and tokad m SoeMs' io 
wtwtMr, «aid« the Chutw. tim raala efnend their 
tniei and get a eepacsto olaaa ef Fellowa aatabllahad. 
Xhatjn^ioMl 1 boiMve aroae ou the motion ol the late 
Sir Sdward ll'taalcland. The matter vae referred 
to omiBael agahv and again to the CSiartor, and again it 
wae announi^ that they had no power whatever toeSeot 
any alteration, and that, moreover, any attempt to alter 
the Charter would route oppoeition, ^ in addition to 
being vra-y ooitty financially mi^t pomibly cauao other 
injWy to the S<wiety. The reemt, as we all know, was 
the formation of a eeparate body, the Institute of Cliemis- 
Later on, when X was a member of the Council of 
the Chemical Society, it was proposed to admit ladies. 
The Couneil debated the matter several times, and there 
was a strong feeling on the part of a majority that ladies 
should he admitteu to the privilege of Fellowship, but 
again the Chsrter was referred to, and again it was found 
impossible. I have referred to these matters simply 
boMuse the possession of a Charter, like other questions, 
has two sides to it. Although it undoubtedly, as the 
proposer and the seconder have stated, confers consider¬ 
able powers on the Society, enables it to own property, 
and to do many acts whioli it otherwise ooula not do, 
and also oonfers prestige, yet it undoubtedly seriously 
hampers every Society, because I am informed, and I 
had a great deal to do with the question of the Charter 
that the Institute of Chemistry obtained, that when a 
Charter is once granted you are not iuHhe position that 
you are in under the ordinary law—where you may do 
toat which is not forbidden. When you are under a Charter 
you may not do that which is not forbidden, you may 
only do that which is expressly permitted in the Charter. 
Therefore, unless we are to beoomo to some extent stereo¬ 
typed » fossilised, it will be necessary for the proposed 
(barter to be drawn with the most extreme care if future 
expansions and alterations of tho Society may be per¬ 
mitted without having recourse to that tribunal which 
both the Chemical Society and the Institute of Chemistry 
have looked upon with conaidorablo alarm, that is the 
Privy Council, for an amendment of the Cliartor. As to the 
pombility of the Society being granted a house, because 
■t is a Chartered Society, I do not tbiuk there is much force 
in that. When a house was granted to six learned societies 
there were, I believe, but six. Now there are numbers of 
societies—there are Chartered Accountants, Chartered 
Patent Agents, the Institute of Chemistry, and various 
other Chartered Societies, and I do not think it is in the 
least likely that public money will ever be expended on 
granting houses to any of those bodies which are to some 
extent, as wo are, of the nature of professional or trade 
societies. 

Oen^mon, I have only made these remarks because 
I felt it my duty to do so. I have seen during 27 years 
wt the very great difficulty which the existence of a 
Charter places in the way of a Society which is a living 
and expanding body. It is all very well for the Chemiou 
Society to have it« Charter, but in my opinion it has 
stereotyped a great many points which could bo very 
well improved. It is ail very well, also, for the Institute 
of Chemistry, which is an examining and qualifying body, 
but in a bemy such as ours I feel sure there are hkely to 
arise occasions when it will be desirable to go outside the 
OhMter, however well it may be drawn. We oaunot 
foresee what ohanges may arise in a few, even 20 years’ 
time. Yon may say, sumoient unto the day is the evil 
therepfi and draw our Charter as well as you oan, but I 
h(M to the Council of the Society have taken a passive 
atmude in this matter, they will at any rate earefully 
ohBsidet what may arise in the way that I have men- 
Uphed before proceeding to take a step which, it seems 
to toC), most tend to stereotype oar Constltatioa for, at 
itij'itote, a great number of years to come. 

: I daltot propose to follow Mr. I^well 
ilt .'lllh/Mwer ainmist speeok 1 have inquired into the 
•toBtoWMl by hint and may say, for hia oomfiwt, 
•-dtojmnt to qutottiijM pot to tto ^ 

Mtokhtf MUttov^.aqr otft 'dh»bte and 

1 reatiatf yon thto 1^ Saettoy’a OnMhttoa 


ia ajrtmsefy fatoad and wide. oi^ta of the Socwly 
an nob aamt to in any way to be talra to gaaM pcclee- 
alonid, Bor can ineraborahlp he regarded u in any detoas 
a qnaliScation. It may be that toe valuq df memheitoitp 
of the Society of O^ioal Indnstry, Vpart from its 
■lunrnal, is tiiat it ia a Society of g^ fwoWahtoi and 
that wherever a member of toe Society meats another 
there ie at once instituted a bond of ftiendlipeas and 
friendship which goes tor to justify the applieatimi 
for this Charter. It must not be taken, I thtok, 
that the use of the wrad “ passive ” as regards 
toe Council is in any wB,y to be regarded as imjaying 
dissent. The passivity of the Council is an obiigadon, 
as well as a wise action on their boiudt This question 
was raised some time ago, and has been referred to mote 
than once. I retired from toe Oounoil last year, and up 
to that time the attitude, though passive, was entirely 
friendly and oatistootory. From time to time to my 
knowledge, by definite reports, tho Comnuttee told the 
Council what was going on. Most careful questions as 
to the existing by-iaws, baaed on the fact that this is a 
Society of wide membership, extendmg over ail parts of 
the world, questions as to nationality and government 
and proceedings of various seotians have been put—most 
trying and most interesting questions have been put—to 
the legal advisers, and 1 have heard satisfactory replies. 
But these thoughts were not in my mind until Mr. Friswell 
spoke. What 1 really rose to say was this. In addition 
to the names which have been added, and to uffiich Bir 
Boverton Redwood referred, there is this great fact, that 
in one's visits to America within the three years referred 
to, there were no ubjeotions, there was no “ passive ” 
resistance, there was no oritioism; evm'ybody was pleased, 
particularly when answers were given by those who 
know tho spirit in which this movement was oommenoed. 
During toe meeting which took place last year, toe 
expressions of oonfldenoe in the Connoil. and hopes lor 
toe future of the Boeiety, and belief in ite great mission, 
were very numerous and hearty. Out of the very large 
. number of letters I have received, in a majority of them 
reference was made to the ooming aotion, and hopes 
expressed that whatever steps migbt be token by the 
Council would be for toe good of the whole Swiety, 
ooupled with toe assurance that they were quite oonvinoed 
that such a Couneil as we possess oonld do nothing wffioh 
was very fat wrong. I simply want to emphasiM the 
fact that we need have no fear as to the pauoity of members 
attending now being used as an argument against* ns at 
any timn. Members could have written, they have had 
plenty of opportunity, and if there had been any opposiUon 
we might have been flooded with telegrams from various 
parts of the world, especially from America, where toey 
are not shy in expressing opinion. That has not Imp- 
pened and is, therefdre, a very happy augury for toe 
future. 

JoUAK L. Bxkkb asked, in toe event of a Charter 
being obtained, if it would be possible at anp future time 
to raise the aunnai subscription to toe Somety t 

Sir Bovxbton Kacwoon: Ou that point the solioitor 
has explained to me that it is not intended to qieoify 
the sabaerlptiou in toe Charter, and therefore it oan he 
fixed from time to time as toe Couneil may think fit 

Mr, E. Qbaht Hooraa thought that both Mr. Bahac’i 
question and the remarks of Frisweli pointed not so 
muoh to the disadvantage of a Chatter as to tm naaesslty 
of seouring broad powers. That, he felt, wae really the 
purport of toe remarks Mr. Friswell had made. 

Mr. Fbiswiiu,: Certainly. 

Mr. £. Gbxht Hoorss: With that view he woe sun 
they were sJt in sympathy. They did not desire to falad 
themselves in any narrow groove j and he himseif felt 
that every effort should be made to obtain a Charter 
of es wide a eharacter ae poeeibie. It was imposeihlo 
to foreoaat toe future of a Society suoh as tois, s^ Jwt 
as toe vttious developments which had oocurrad in iah 
oouise el its existenoe oouid soaroely .have been loteaeto 
«i;lfe foundatiOB, so wae it ttndasMde Miat toag' 
lind^'t^na^ee ,in mr aTtddt^...pg^:'ai..gtiKdk' 
toe ijChat toare hn eotoewKMijfii^ 
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•Itttr everj care wm taken, was, he theM^kt. oniy to m); 
that like moat other {iropowtuuu, vaa not abeolate)^^ 
hree from diaoUvastafiee. The^ could hardly hope w 
etoape that, but what aad to bo oonudered wm whether 
or not the balanoo ol advantage was In favour of the 
direotion in which they were woposing to pifoceed. On 
that point he thou|{Ut that the oomparative smailneM 
of the meeting was evidenoo of a general feeling on the 
part of the Society a^ u whole that they were moving in 
the right direction. 

Mr. Davti) Howako t 1 am not a lawyer; but may I 
that oven aa an incorporated body undei' a aojno* 
what cumlN^rsoiue Act, we are atill limited m our ^Kiwere. 
Wo cannot go beyond our meinuraiuinin. If wo wielied 
to make eome fundamental alteration wo inbould have a 
proooes almoet as cumberaomo m obtaining a Charter logo 
through, and id there not an advantage in liaving clearly 
deliu<^ objecte and atioking to them I 1 am oki enough 
to remeihlMr the whole history of the diHouMHioiiH at the 
Chemical Society alniut praotielng FoIIowh. I was an 
onthusiast at that time in favour of iC and 1 am bound 
to eay I think it w'ae one of the IkjsI ihingH tliat- over 
happened that we bad a Charter to prevent our making 
a mistake, it has betm mnoh bettor that the Inetd uto of 
Chemistry should do the work, and not a<'t as a mere 
adjunct to a learned Society which hod nothing to do 
with professional work as such. Thei'eforo 1 think that 
is one thing distinotly in favour of a Iloyal ( hartcr. 
Again, with regard to the admission of ladies, I <io nut 
tl^k that the injury to the Society has been ho Hcrious 
as to justify that being claimed aH an objeelion to a 
Charter; and wo can put in words wbub will |»revent 
our excluding lotUes. Ihon, with regard to the instituto 
of Chemistry, I do not know of a single point m which 
the Charter has done us any harm, and i know many m 
which it has done us good. The very fact that it haw 
kept us on strictly denned lines—not too strictly—has 
been a great benefit to the Institute. I liavo heard some 
wild suggeHtions. and Ihoru is no more <icli<jatc way of 
suggesting to a man that he eaimot have what he wauls, 
than to say that it is not in the Charter; it is ho much 
mote considerato to put it in that way than to Nay “ you , 
know it is very stupid ” ; ami very ofti-a that would be 1 
the only oitornalive. I have had a pretty long exjierieuce i 
as a Fmlow of two Chattered tSocictiCH. and havt; tound it I 
an unmixed blessing. After all, il ever so fuiulamenlal | 
a change was proposed as to go outside a carefully-drawu ! 
Cbmler, 1 think it is very well to make it oxlremely | 
difticulty and make it require very careful and Henous j 
consideratiun before you do if.. We have a certain cluMik 
on us now, tmd if the other check Ih Nomewhat more 
severe, is it unwise to have that cheek ? is it unwise 
to prevent some rash action wliich would do away with 
the useful work of many years ? For it. is far from certain 
that progress is always in the right direction. When 
1 was young I ieamt Latin, which I belitwe now is 
objectionable in a chemist, and 1 was taught a ciTtaiii line 
about an extremely easy descent to a place which we do 
not mention. Therefore progress may in a wrtuig 
direotion. On the other hand, a dilboulty m making 
fundamental changes is an unmixed good. 

Mr. P. MauEwak : If this resolution is pasHed, will it 
be final t 1 OHk that because 1 notice that the British 
Medical AasociaiioQ are also goii^ to apply for a litoyal 
Charter, and the first thing that Association seems to 
hare done "was to submit to its members the draft of the 
Charter. FVom that 1 learn—and the thing is brought 
to my mind by Mr. Baker’s question—that their 
subscription is the same as ours, but m the Chaiter tliey 
say that the subsoriptiun shall not exceed 60 h. a year, 
idy question is, will the members of this Society not 
have an opportunity of reading the draft Ciiartor before 
it is applied for t If it wore published in the Society’s 
Joumiu, some suggestions might be put forward 4>y 
membeiii who took, care to react it. 

Sir Bovxktos Exdwood.: The answer is that all that ' 
tbi» meetijdg would commit the Society to is indicated by 
the resolution; and wiUi respect to further adSon, Ute 
odursa which woidd be ti^en would be to submit the 
bfsUirfl; ehich in efieot would indicate th# nhtuM of ^ 


Charter to tSe members df Ike . «t «iMtheeduunt 

date, for lihcdr euttihleratfi^ ind iqMM; wltohfntbef 
opportunity,' bf bourse, wotdd be raMcISd fob diebusskifn 
of the subject. ■ ' ' 

Mr. MacMwak I Before, er after the CSuaita 
obtained ¥ 

Sir BoviBTOir Btinwoo]): Subiieqaent to the grunthig 
of the Ciiarter. What tois Society would be committed to 
is indicated by the resolution; namely, that the Oounoli 
is authorised-assuming this resolution to be passed—to 
take all necessary stefw to procure thogr«3ti&gof a Royal 
Charter of Incorporation. The Couno^ in pursuance of 
that authorisation, would proceed to take those stops. 

I As.Huming that they meat with succors, aUd bbtato m 
I Cliai'ter. it would toen be necessary to draw op a ibrfei 
I of byelaws, which, as 1 have said, would be submitted to 
the Society in due courHc for their consideration and 
i approval. 

Mr. MauKwan : Why should not wo have the same 
advantage as in the case of the British Medioid Association, 
where the proposed Charter is submitted to ail the 
members and published in the Society’s Journal T X 
Hunply throw tmit out os a suggostion; 1 do not press 
it, but it struck me as being an oxcecdtngiy good idea to 
lot iiicnibera kco what is exactly being asi^ for. 

Sir ilovKRToN Rfciiwoun : 1 take it, Mr. President, wo 
are [icrfeotly Hafc in acting as 1 have indicated. We are 
acting under tli# advice, and with the experienced 
aHHistanoo of .Mr. C. 0. Hutchinson and of Mr. markby; 
and 1 may further prant out that it would not be, as X 
iiadcrstaiKl, tiro constitutional method of procedure to 
discuss the terms of a Ohartcr which we may never 
j obtain. Wo have first of all to procure the Roy^ recog* 

! uition, which is indicated by the granting of a Charter. 

I It is {KVHible wo might not get priWisely such a form of 
' ('barter as we might have in our minds as the outcome 
of discussing the particulars of the Charter by a meeting. 

The Chairman : Arc there any other remarks to be 
made Y If not, 1 will ask Bir Boverton Redwood to 
I'cply to the comments which have been made, in so far 
as necessary. 

Sir Bovbrton Itsnwooi): 1 have only to say that 
I t hink we artt indebted to Mr. FViswoU for his attendance 
here, and for tiie remarks he has made; first, beoauso 
it iH always well to hear both sides of a question, and 1 
may say that one admires a man who has the courage to 
express bimHcIf in a souse which may perhaps be difietont 
to that of the majority of those among whom he tods 
himself fur the time iieing. But especially X think we 
are in<leb(e<l to Mr. Friswell because his remarks have 
had tile effect of eliciting s^ieechos in suppent of this 
motion which perhaps otherwise we might not have ha<l. 
There is, 1 think, in all that Mr. Friswell has said, only 
one [ioint for me to comment upon. Mr. FriswoU hjs 
alluded to the size of this meeting, on which X have nothing 
further to say beyond what the Choirrofui has already 
remarked; but I ought to refer in connection with that 
to the comparatively small number of signatutos to t^ 
requisition. Coupling the jiaucity of tbis attendance 
with the small number of signatories, Mr. Friswell pftoted 
out that, oollootivuly, it represented but a traction 
of the total mombership ot the Society. It is onW ri^ 
for me to say that with respect to the signatures ^ this 
requisition, all tliat was aimed at was to comply with 
byelaw 40, under which the requisition was sent in ai^ 
(his meeting has been cailecl, wMch byelaw rpquix^ 
that there uiall bo at least thirty signatures, ft wM, 
in fact* rather by accident than by mtention tliiM wa 
exceeded the requisite number. It was in point oj 
m taking steps to obtain only tho reqnitito huBiW;^ of 
signatures that iiomething like double that number eahmi 
in. But 1 know that there would be no difficult Xn 
Indetoitely. within tlie limite ai Jihe membemkip et 
Society, extending the list, ah^ before, itihwlt tol'Ba 
tideen that the number of s^i^torea has 
bearing whatever on the atMtn^ of tim 
Society in r^eMofxto the 

More you. ; 






Bz for 

6xpMm\n$ 0oi^:<i(:iimmm ^v^mtoHui ttoM 
thot wo we proponng^ to tul». It te in^portAOt 
for tbie meeting to coiuider both iides ol t&e metter. so 
tliKt Mt be deoiiimg vi&oot bAving cotiskiered 

the eoneequencws. BIr. Howard has treated matter 
so thorou^y from the iwmt of view 1 tahe myself, that 
it is uajtmoessary to eiuargo upon what he UaH sud. 1 
may mention that 1 also was in the fight at tbo Ohemieal 
Society to which Hr. Friswell referred, and which led to the 
foundaldoQ of the Institute of Chemistry. Similarly, 
some remarks made at a meeting of the Oliomioal Society 
in the discussion of an important {)a]>or by Mr. lX‘ia<^on, 
ledLindireotly. to the foundation ot the Society of Chemical 
Industry. A wish was then expiessed to enlarge the 
scope of the Chemical Society’s opf^j’ations, so that 
industrial chemical i)ai)ers might bo resd thiuro as well 
as purely soiontifio ones. 1 am sure that on these two 
oooaeions the Obemical Society found such shelter as its 
Charter afforded rather helpful, for it was felt by many 
of its Fellows that such great undertakings woifld prove 
to be beyond the ability of the Society to carry through. 
As was mentioned by Mr. Howard, a Charter is really 
very useful at times in this way. 11 we lind out after 
we have got the Charter any sufficient leasun for wishing 
to extomi or modify our powers, it will probably not he 
difficult or expensive to got a modification of it, or a 
supplemental Charter. I think, theretore, that we should 
not be frightened by the dangc'rs which Mr. FriswelL 
brought i^fore us, although it is im{>ortant that they 
shoum be taken into (^nsideration. i do not think it 
is amiss for mo to express the hoptt that Mr. Fnsweli will 
hold up his hand in lavour of applying fur the Charter, 
altliough, very projwly indeed, he has thought it well 
to point out the objections there may bo to doing so 
without due precautions. 

Dr, PowBE; Before you put the motion, Mr. Chairman, 

1 should like.to say a word. It secius to me that in 
connection wfth the i-ocord of the |niiceediiigs of this 
meeting it is desirable that there shouln be some expression 
of sentiment with regard to the bearing of the Charter 
on the status of the members of the Society across the 
seas. I naturally have, so far as the United States 
members are concerned, a feohrig of ilcep interest with 
regard to this matter, and 1 think I may say that this 
movement has received the un^ualifieil sup^iort, and the 
deep sympathy of the more intluential mcniburs in the 
United States. The only hesitation that seems to have 
been expressed in connection with this matter, is as to 
.whether the stains or the relations of the members in 
the United States would in any way be prejudiced or 
fdtered by the granting of a Eoyal Charter to this Society. 
They have received definite personal assurances that 
such would not be the case, and, if 1 remember 
rightly. Sir Boverton Redwood has referred to this in 
the course of his remarks. I think we mav take it for 
granted that tlie Charter, if secured, will be drawn on 
such broad lines as to guarauteo the equal rights and 
privUegas of every memlier of the Sooicily in any pprt of 
the world. 

The Chairman : I am sore we am much obliged to 
Br. Rower for what ho has said. 

Mr. S. Hall: Ono thing has extourred to my mind 
which may induce Mr. Friswell to think of altering his 
view, though 1 do not know which way he is going to vote. 
He has very wisely made us think how to keep the Charter 
as wide and brood as ^sible. because Charters no doubt 
do have the effect of limitation in certain cases: but 
would it not be the same thing if, having the probability 
df Obtaining a Oliarter, we liniited ourselves and so did not 
obtain those advanta^ which Mr. Friswell himself thinks 
would accrue from it 1 We should be depriving ourselves 
of thn oppoi:>tttnity> of getting them if wo did not accept 
or iMf' ^ CbaTt«T, ♦ ^ , 

rba OvimiAii: TWe i« one j^oint 1 forgot to mention 

4^^ X tkim m H to ba 


stood in ^ Charter, w« are not applying 

for any of the 

Booiety. As it has been Sir Boverten 

Redwood; the byelaws will need some revlsloh whmi we 
hav» got the Chluier, Any changes wi^'have 4a 
authorised by the vote of a General Meeting of the Society,. 

1 will now put the matter to the vote. Those In favour 
will please si^fy the same in the usual way. 

it is carried unanimously. 

The Chairman : It only remains tu thank yon for yottf 
attendance to*day. ^ , 

Mr. S. Hall : Allow me a uioincni.. I am euro diat 
all those who have had anything to do witli this matter 
iliinng the yearn it has b^n under cousideratipn must 
wish to tliauk Sir Boverton Redwood for the very 
great care be has exercised, for getting the very 
best inforinatiou for us, for calling us together, and . 
consulting us. not only the Committee but me Counoih 
about it. 1 therefore ^iroixim^ a vote of thirnks tp fiir 
Boverton lliKlwotnl. 

Mr. Walter Rbid : This is a resolution which probably 
everybody in the room would like to second, and if I may 
claim the privilege of doing so, 1 would 111^^, knowing 
as I do the large amount ot work Sir Boverton Redwood 
has done, 'this matter has been before us about three 
years, and (luring those three years, although it has not 
iM^n published generally to the Society, thu Council have 
had many reports on tlie matter, ,and nothing could 
o(|ual the clear method with which Sir Boverton Itedwood 
has treated the subject. 1 do not think one false stephaa 
beim made from the licginuifig. When difflcultloM presented 
theiimelvea, they were met, and the- result is highly 
satisfactory, anil wo are much indebted to Sir BovertOn 
Redwood. 

The C^tAIRMAN : Again, if I may exceed my duties | 
should like to take sides and strongly support tnia 
resolution, becuiuse I feel that nutlung that haa beeu Mid 
by the pru[Kmer and seconder has gone beyond the facta 
ot the case. ' 

The resolution was put and carried (inatiimouRly. 

Mr. 1)avu> Howako ; There is another resolution 1 , 
should like to move. Our Preiddeni is only our Chafripan 
to-day. and the Cliauman may have a vote of tb^iVn. 
Wi*. the more welcome the opportunity of thanking ^9^ 
because, as Rresideut, we have bo much less ora^rtttllity 
of doing so, although, whether os President or (^idinuun 
we are glad to be presided over by him. 

Mr. (iKANT Hooi’Er: I beg to second that. 

The resolution waa put by M**. Howard .and oaifrltd 
unaniinously. 

Hir Boverton Redwood : Before tlw Ohammoa IriMe 
to respond to the vote pro^Kised by Mr. David Howard, 
may 1 say that while 1 am deeply grateful to the HML 
Treasurer of the Society, Mr. Samuel HaU, tad to my 
friend, Mr. Reid, for the very kind words which have 
from tlumi, and to my friend, Dr. Divers, for aupportidg 
the motion, i nevertheless feel that 1 am placed in a toma- 
what uncomfortable position. 1 reot^iuso that w* W 
very far ah yet from having achieved the objoot we have 
in view, and T cannot help thinking that if, in the cod, w« 
should <^hance to be unsuccessful—i do not ajxtiotptflbe tte 
shall 1 ) 0 , but these things do ooouiv—l should deserve your 
oxt^cration rather than your praise. Therefore I cannot 
divest myself of the idea that perhaps in a sense ^s 
motion is a little premature. Let us wait, please, untd we 
have acoomplisht^ that which wo have in view, and tkstn 
if you think the work has been well done, 1 shall be oedy 
too glad to bear it. 

The Chairman : 1 thAok you for the kind w^ ^ vhiiMi 
you have paased the VQte of thanks to ayiwlir^far ^y^ 
attendanoa here, mod lor haviztg done a pul^ dt^ ^ 

U had ateyed 

even in ^ic ahaenoc the 
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Also for oompariatin 1 give the average analyais of the 
It is alwaya tiebirable, and in nnjat cbmuh it is ncceBsary, river water in dry weattier, both above and below the 
to have uom© working standai'd for guidance in the con* works. 

etraction and manipulation of plant to be used for purifying The toudency of any particular sample to pulxefy wm 
eewage. The moment one attem])iM to lix definite limits^ determined by the well*kiiown “ oxygen absorbed in Uuree 

however* one is met by a number of not inconsiderable minutes ” test, applied before and after incubation for 

difficulties ; and at least any arbitrary figures which may five or six days. 

be ^opted can have only a iocal mid special value, which, Ihe ixnnt to be noted is, that though the water tends to 
if rigidly adhered to, must often give rise to grave anonia- putrefy below as well as above the works, the number of 

hes. It is, diowever, not merely a matter of considerable | samples showing putrefactive tendencies is less, in this 
interest, but it is of the utmost im]iortance to know what case, below the works than above. This, therefore, may 

may ^ considered a reasonable degree of puritieatiou iii be considered satisfactory, and the works in question, from 

any given sewage. For the giosmir impurities arc usually the fioint of view of this condition alone, are working 

eliminated wij;h comparative coso, but as the liquor gets efficiently. If the samples showing putrefactive tend* 

purer, it becomes more and iriore diffiiuilt, and consequently oiicies were more numerous below man above, then the 

more more expdhsive, to remove a given increment of reverse would lie the case. This condition is an extremely 
impurity. When the process of {mrilication has reached important one, and anyone familiar with the great diffi- 

the stage when the puiity of tlie liquor ap];«‘oximaU's to cultias t«» l»e surmount in the treatment of enormous 

that at which it is usually considered wise to fix a standard volumes of impure liquid will realise how severe is a consol 

figure, a slight increase in the stringency of the standard such as this. 

will entail an enormous, and often an altogether dispro- Nevertheless, that 8U(5h a standard can be maintained, 
po^onato increase in the cost of the sewage works. Taking the figures amply demonstrate. Furtlier, the observations 

this fact into account, and remembering also that our have that supi^rlative advantage from the point of view 

ideas on some of the important os^xicts of (his question are of the layman in that they are on a pra<!ticaf and not on a 

ueofMuarily tentative, it behovm us to avoid the besetting laboratory scale. This method should form, therefore, 

sin of dogmatism. The pi'omised land of finality is not for a very goo<l working test. ^ 


Sample. 

1 Albuminoid 
ammonia. 

Ox,«n aburtMA 
In foDi horn. 

lUver Eea (above works)... 
River Tome (above works).. 
River TBmft(Sweetiiiore Bridge) 
(Rea and Tamo combined 

1 0*102 

0 012 

0*114 

1*172 

below works). 

0*121 

1*233 


that at which it is usually considered wise to fix a standard 
figure, a slight increase in the stringency of the standard 
will entail an enormous, and often an altogetiier dispro- 
po^onato increase in the cost of the sewage works. Taking 
this fact into account, and remembering also that our 
ideas on some of the important os^xicts of this question are 
ueofMuarily tentative, it behovm us to avoid the besetting 
sin of dogmatism. The pi'omised land of ilnahty is not for 
this generation of sewage exports, and it is manifestly 
absurd to spend large sums of money in elfetding what 
may be an unnecessary degree of purification. It is not 
my intention in this brief note to discuss at length this 
vexed question of standards, but my own ex]jeriunce would 
suggest on elastic rather than a rigid standard, as being 
the more reasonable. 

The object of this communication is to bring forward 
my deductions from some of iny observations on the effect 
of sewage efiiuonts on the water of the river into winch 
they are discharged. A reasonable condition, as will bo 
generally admitted, is, that the effiuont shall at least not 
cause toe water of the stream to deteriorate. This 
condition fu^ms so obvious, that it is often and easily 
quoted as an axiom. But bo it noted that, while it is 
easy to quote an aphorism, it is somewhat difficult to 
devise a ready working means of chocking this condition 
The method 1 am about to explain is simple and obvious 
as the axiom. It consists in determining me tendency of 
the r^ver water to putrefy above and below the given sewage 
works. As a control, isolated comparisons ore of little 
v^ue, as the river water in populous districts is so 
extremely variable in composition. 

In my own expt^inents, the observations were made 
almost daily, and in the table the results are given for a 
whole year. 


DwCMt.SSION. 

Tlic Chairman said, as Mr O’Shaugluicssy had remarked, 
! (he tendency iiow-a-days was more and more to do away 
with hard and fast standards of sewage purification and 
to consider local elnuinistancos. It was obvious that 
to purify sewage which was to be discharged into a foul 
stream and to purify sewage which would pass into a 
stream afterwards us^ as drinking water were two very 
difierent matters and it would be unreasonable to employ 
the name standard for both. This test, which Mr. 
O'Shaughnessy had introduoml, was a very luminous one. 
The layman could easily understand it. It was bascxl 
wholly upon practical results. It did not deal with the 
amount of organic matter—albuminoid ammonia, or 
anything of that kind, but simply with the question of 
whether the water putrefied or not after incubation in a 
closed bottle at a certain temperature for a certain length 
of time. It would have Seen advantageous ifTSlr 
O’Shaughneuy had stated the amount of nitrate at tiie 
three ^aoes in question—the Rea, and the Tame at 
Saitley above the works, and the Tame at Sweetmore 
Bridge below the works—this diminution in the putrei- 
cibility of the water below the influx of the sewage effluent 
was no doubt to be attributed to the nitrates present 


Statbmbkt of the wndition of the Rivers Tame and Rea at Saitley (above Drainage Board’s works) 
and river Tame at Sweetmore Bridge (below Driunage Board’s outiail). 

Percentage of samples analysed which showed signs of pvtrefaetion. 
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Oct. 

' 1004. 

Nov., 

19U4. 

i Dec., 

1 1004. 

1 

Jan., 

1005. 

1 Feb., ; 
1006. 1 

1 

Uarchj 
1906. i 

1 

' April, 
1M6. 

Hay, 

looi 

June. : 
1906. 

July, 

1006. 

1 


Sept., 

1M5. 

Atm,,, 

PMomtalp. 


pm 

p« 
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1 
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Per ] 

Per 

Per 

Per 
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Per 

1 

Per 

Ptf 


Rlvsr Rea (above -worla) . 

cent. 

! cent. 

! cent. 

i cent. 

cent 

cent 








68-2 

&£*6 

ne-a 

i 60 

60 


61*6 

44 

60 

i 28*8 

«68*6 

47*6 1 
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Tum. ■ 

Xf O*Sb«ttghii 0 icy wUd there vm im further triha- 
tiH 7 betweea tine entry of the Birmiiuhem efBuent and 
the where his stunples had been taken below» th«Q 
these fignies olearly showed that the oharaoter of the 
water was chemicoCy inferior after the introduotion of 
the sewage efSoent. The albuminoid ammonia had gone 
up; the oxygen absorbed had also gone up» but in view 
of the very oonsiderable proportion of nitrates introduced 
into stream in the effluent, the purifloation of this 
organic matter which had been introduced, took place 
because the oxidation of tb^s organic matter was effected 
at the expense of the nitrates. It was very convenient 
when one had to disohar^ a sewage effluent into a foul 
river like the Tame and Kea and not into a pure stream, 
because it was comparatively easy, by means of a sewage 
effluent, to purify a foul river like the Tame than to do 
tlm same in the case of a beautiful upland stream. 

A similar cose occurred to him at l^nobester, where 
the effluent from the sewage woiks was discharged into 
the Manchester Ship Canal, which he supposed was about 
the foulest water that could be found in the United 
Kin^om, and It was an easy matter there to discharge 
an effluent which could ho shown to purify the Manobester 
Ship Canal rather than pollute it. 

Dr. A, Fikdlay criticised tlie method adopted in taking 
the average for the whole year, as the variations in the 
different months were so great; could not one, perhaps, 


beoauM the irregularities were so groat in the different 
months. 

Mr. A. E. Tucker asked whether the very marker] 
difference in the putrefaction figures attributed to Juno 
and July could be attributed to climatic infiucncos— 
whether June was cold and July hot—or how otherwise 
they could be accounted for. 

He also asked for further details as to the actual method. 
The time for the permanganate test was given, but not 
the time for the subsequent iiinubation. 

Mr. H. SinvESTSB said the question was a very impor¬ 
tant one for adensely populated district like the Mitilaiids. 
Frequently it was voiy little credited in rural districts. 
Ho hdieved the County Council of Derbyshire had a fixeii 
standard of Od albuminoid ammonia and 1-0 of oxygen 
absorbed in parts per 100,000. That was very well for 
Derbyshire, where there were no very large works, hut 
in the Midlands, where a number of manufacturing indus¬ 
tries were pouring their waste products in the sewage, it 
was diiSiouIt to get the effluent at the outfall works to 
comply with these figures j then the incubation teat, 
which he believed was used by the Chairman in his Man- 
Chester experiments, suwHed a want. If in a polluted 
stream like the Ilea and Tame an effluent coiild be turned 
out that would not putrefy and would admit of coarse 
fish Hying, that was au that coidd be reasonably expecteil. 
He took it that that was the object of the figures which 
Mr. O'Shaughnessy had put on the board, showing that 
go^ork was being done by the Tame and Rea Drainage 

The Chairuan said he was not the originator of the 
process: ft was due to Mr. Scuddor. 

Mr. CuEFORD asked whether the time minutes' oxygen 
absorption test, before and after inonbation, did measure 
pntresoibility. In carrying out similar tests at Man- 
efasstn some difficulty was experienced in deciding 
whether a particular sample was putrescent or not when 
it was on the border line of putresoibility. Some samides 
would be dightly putreeoent, but the oxygen abeorption 
Aewud no incrmn.j others would remain practically 
odeiuieei, yet ehowed a slight increase in the oilmen 
absasptioti. No mention wss made m to the indefiimte- 
mm ot the test- Hsd Mr. O'Shauglmeaiy teW the 
dteoiyed axym aethed at a raeaeure of putoKihUity t 
Bitm walk luia been done «t Kenekastar h^tiiatwietb^ 


mined. There waA one other point not iihentteiWMMHikitki 

the poesiUe offocta of oerta& tw produ^ oq 
minutes’ oxygen absorptim test. ' . 

Dr. T. 8. Pbioi suggested, in ooimeotioawiiih.Of.XM' 
lay’s remarks, that, inlaking an average, ^ wotM he M|ter 
if the relative volumes of water contributed by the Bi^: 
and the Tame were taken into oonsiderotiao. It.WffiM 
thus be possible to obtun a better average to eoatpiM' 
with the results that were obtained below the sewags 
worka ' , . 

Mr. A. H. HioBirs said the result* applied specMly to 
Birmingham, of course, and he could not see how .tiiey 
could be compared with other towna How far Wot^ 
the acid liquors, waste pickle and so on, which etolt 
go into the sewazo in enormous ouantlUea oneras* 


not adopted, the same results would not occur in Otiwr 
districts; therefore, ho thought these results were >l|^o> 
able to Birmingham only and could not be compared 
with those ot other districts. • , 

Mr. W. W. Butler asked whether it was oonrset to 
assume that the quantity of albuminoid ammonia ooiild he 
ignored so long as the effluent was not pntrescent. ft 
seemed to him a remarkable statement. If he had a 
manufactory and wanted to make Use of the stream Wktol 
referred to, he would naturally look upon that indication 
of albuminoid ammonia os very dangerous from ^ own 
jmint of view. Would Mr. O’Shaughnessy say that. M the 
wator was not putresoent, he ha<l a good defence against 
the charge of oontammation 7 

Mr. O'SuAuuuNEssr, in reply, said his was essentially 
not a paper dealing with details, but with the e#*0t, 
in the broadest possible way, of the sewage effluent on' 
the stream. The questions which different spMdcers had 
raised were mainly questions of detail. As VtoL Fraltic- 
land surmised, there was an inerease in the amount of 
nitrate in the river water after reoeiving the effluent, but 
even so, if the tost for putxefaotion was not appHed 
directly, there was no guarantee that the' water of ^tiie 
stream did not possess a greater tendency to putrefy alter 
reception of the purified sewage. After all, their deductiens, 
liuwever obtained, must ultimately be submitted to a 
number of laymen for consideration, and he had found by 
experience that such people did not oare to be ttoi)Ued 
with a lot of figures which they only very partitily tisdec- 
stood. The raison d'Hrt of the method and the teat WW 


oxygen absorbed showed an inerease, but that tooteasetoai 
very slight, and ho need hardly point out tbto to rtoailiire 
this slight increment from, say, !»,000,000 g^. el tiptor 
per day would entail an enormous expense. M areow '* - 
and 'Mr. Butler had referred to thm point—eittee Mte 
tendency of the river water to putrefy wu laMetied,to(fy 
might antioipato that, with free aooess of ail ^ the' 
purifying agencies of the stream at work, the river watilk 
would improve as it flowed along. This he. aotiwSy 
found to be the case, and the rate of impravenieat WM 
astonisning. , •< ... . 

With respect to Mr. Tuoker’s query. Th- '^irirt ntiniliaWf),'' 
in observing the amount of oxygen absorbed by a 
volume of the sample from acid permaiu|anata. ip 
three minutes, both before and after the sample hud btto 
incubated in a closed bottio for five or six (toys at 
With regard to the mouths ot June and Jufy, Mr. 
was correct in hit surmise—one was very wet aitd, tift 
other a dry mimth. 

Mr. CUfi^ hadremarked on the indefinitetieei d| .tint 
test, and it wo* indefinite with respect to tbe Mtoppf , 
tmtresoibilitv. He bad, however, used the tattai . 
motive tendeneies” advisedly, fto.'aitftM||b .to toijiito ■ 
might not have quite enough aveitoltoliamtoiiesMli^ 
non-putrosoent in a cloied bottia, 
tooeptianil.oinmmsttooai wotdd toe'iMWW:toiifyc<jpbW 
wbetieKpoMdtotberlvw.' The fnetodl'Ptoaito'WpHiia'' ‘ 








wttki'tiw tebuTioiu ol M)' givao Mwpia, with iha . 
gaa wi i l ooiidlttaiH ohttinwg «t«z wedMiaaA paciod*. 

with miwot to tha mathod lor datwnhiE^ tM rate ol. 
ahtwption of diaKihed oxygao, h« hMi m Urge 

atuouR’ cd obaervatioas, aha was oonvinoed that in 
anRioioed hande it was oawble ol giving Very valuable 
itMiaatlon with reepect to the behaviour of the diaeolved 
Obntettta of water. Tar prodaota were not preeont in 
•hlSoieBt quantity to Interfere here, hut when preuent 
WOW^IUceiy to produoe oonfueingly curious reaiiltv He 
agreed with Dr. Kndlay'e ulijcotion and with Dr. Price’s 
remark. 

■Acid discharges were certainly inimical to hiologiial 
treatmeut, if present in sufHeieiit quantity. It was 
n e eeee ary, in fact, to e.xcnsise coiishlerable care from 
that pout of view, ami at times some diffieuity liad 
beMl egperieneoii owing to those waste liquors. At one 
tiaw. it was thought that Birmingham sewage could not 
ho Otweeaefully treated otlierwise tliau chemically, but 
dorillg the last five or six years the opposite had been 
doaMWetrateii. 

The Okaibmak Bftid thoHo rosult-s niiglit 1)« produood 
in aflot^er wajjj if the wore ti'oaUid with a largi^ 

proportion of antisoptio cheminatH, thoii the number of 
■affiptow putrefying It^low tho point of ingress migiit be 
kai Ulan tliat of those puUofyuig above. Of oourNo, that 
would not be a defirablo statu of tliiugH, Ixioauso on furlb<*i' 
putrefaction would ensue. But if, as Mj .O'tShaugli- 
nasay assured them, nitraten have gone uj). thmi it 
WM obvious that the smaller putrescibility of tlie sauiph'ei 
beioa tho Works was due to the presunce of nitrates and 
not to the prusoQoe of aiitimiptio ohoinicalH. 

Mr. O'SHAiroiiKBsav said that the chomicals, in tho 
(wupnal sewage, practieaDy did not affect the nature of tlie 
ef^nt going out, because it first of all had to go tliruugit 
septAo tanks where it was well mixed, and evury dru]) of 
water to which those figures applied had to filter thi-ou^Ji 
an ayoragu of 4 ft* ti in. of soil i^foro it reached the river, 
so that ^ oiiemicals could not have much efl'wt on the 
fiiud efiSuent. 
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London Section. 

Meeiing held at Burlington^ ff on sc, on Monday, 
April 2nd, 1900. 

MU. A. OOBOON SALAMON IN THK CHAm. 

CttATRlCAlir said he had a very pleasant duty to 
porfornii, namely, to inform the mcmlicrH that their 
Ametioan breUtron whom they had the pleasure of welcom¬ 
ing iMt sumnier, had sent a very cbariuiug recognition of 
i^eptton in the form of an engraved tabJot. whicli 
*' 7 dmired should be kept as a permanent record of llu‘ 
aura which tlieir visit had given them. 1’lie Mording 
"i follows:— 

Atii4riean members of the Society of Chemical 
Industry who wore present at tlio Annua) Meeting in 
London, 1905, and participated in the many aplendid 
iousik Teeeptions anu eatertaiiim^ts forming tlm great 

a nMnme provided by the London and Provincial 
ons of the Society, desire to place on record in an 
andnfing form their deep appreciation of tho delightful 
heapitamy and attention extended to them by their 
B^sh fellow members. 

** In eipressins their thanks and gratitude the American 
memboro feel that the new and more intimate relations 
eataMb^ed tdth our brothtsrs across the sea by the meet' 
ivf 1905, hare broadened and atreugthened the bonds 
•f Iwy* and frieodsfalp already so firmly established 
b^rweon ^ two g^at IfoigUah-speaking countries.*’ 

4si aipo«iptlng this xuem^ta* liftd 
to uwlts to pM^an 


sea, and it t 

Cou^ to allow it to ^ hong in L 

Westminster. H® trusted that wpnid %!«] 
approval of the meeting. 



ROPINKfiS IN FIX)ITR AND BRKAn AND 
ITS DETEOTON AND PREVENTION, . 

BY K. J. WATKINS. 

During the hot autumnal months, bakers are frequently 
confronts with the outbreak of a erious disease in tho 
bread called “ rope.” The disease generally def^arca 
itself within 12 to 48 liours, after the loaf has left the oven. 
At first, the bread acquires a faint, sickly odour, and, 
upon ciittiug open, the crumb of the loaf is found to bo 
infoi^ted with brownish spots, larger and more numerous 
at tlie centre of the loaf. With the progress of the disease, 
the spots gradually expand until the centre of the loaf 
becomcfl moist and sticky. The infected portions can 
be drawn into long, giiintny threads, hence the name of 
the diaoaao. If conditions are favourable, the whole of 
the crumb finally becomes re<.luced to a slimy, brownish 
mass, und presents the apfHnuraneo of having been satu** 
rated Mitli molaasos, omittiug a .strong viileriandike odour. 
Bread which contains bran, anch as wholemeal, Graham 
breail, rye breiul anil patent broad which contains more 
or less of tho germ and luisk, is much more frequently 
attacked by the diseaHC, than is bread made entirely from 
white flour, but the iliKcaso is not uncommon in white 
bread. The straight giarlo flours, t.e., those made from 
tlio flour obtained on tho break rolls, and hence more or 
leas couiammated wit!\ tlie dust and bran fragments, 
appear to be more liable to attack than the patent grades, 
niado from the line clean semolina, obtained mim tlie heart 
of the emlosperm. 

All modern writers agree in ascribing this disease to 
bacterial activity, hut a wide difference of opinion appears 
to exist, in tins country, as to the nature of the specific 
bacillus. Bopiness in liquids has been exhaustively 
studied by many workers, and English writers upon 
bread have generally attributed to organisms isolated 
froui such solutions, the powei to also produoe ropinoas 
in hroiwl thus :— 

W'. Jago (“Science and Art of Breadmaktng,” lfl95) 
quotes Morris and Moritz as having traced ropiness in beer 
to Pedxoe^iccufi CVrccMinr, and considers that the ropiness 
of bread is probably due to similar origui. 

P Sfdiutzenbcrgcr (“Fermentation,” 4ih Edition, 1886) 
flevoies a chapter tc viscous fermentations and quotos 
observations of Pasteur, who found small globular oraan’* 
isms 0*0012 to 0*0014 innt. in size, which grew at 80* 0. in 
solutions i^ontaining sugar. 

Tho products of the organism per 100 grms. of sugar, are 
stMed to be munnito 51 *09, gum 45*5, carbon dioxide 

Tltese observations have been largely used by wiitei* 
u{>on breadmaking in explaining the oanaes of roj^neet 
in bread and the prmlucts resulting from it. 

Resulting from a comprehensive iitveetigaUoB of 
16 samples of ropy bread found in Germany, Vogtl 
(“ ?^eita f. Hygiene und Infektions Krankhoiten,” lift, 
393) isolated two species of bacteria which ho idimtified 
as being members of the group of potato bacilli, ami 
wiiiuh he named B. Pani« VUcomis /. and S. PaniB 
VnscoBUA JJ. respectively. Jackenach (** Z. Anal. 
Ohem..” 89, 73) found a similar organism in a bUok 
bread which he investigated. 

The finding of potato baoilU in bread haa also beon 
reported by other workers, amon^ whom, UfflatnaoiH 
Emil Laurent, Kratsohmer, and Niemilowiox ahould be 
mentioned. 

So far as I am aware, however, no mvestigation to|,tbe 
organism to be found in ropij bread, ooounitig w ibili 
country, has hitherto been published, 1 theratpfe 
the opp^unity of recording the foUowiiig obsermtiaMs^ 
A broim loaf wm talteodkou a batpb ofbread whs 


tapf^ porUoni matoM 
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' lM«d.'iR^;ia'j«MlM# . 4 - 

..!ia.;;ri»>««d MI mM *o 

ft laome tmoUiaft repeated tab* 
pe vmi ft pmticidly pwe cnittwe wm 
pure eidtuw in wort were thim used 
experimeati upon ibe prOduotion oi ropl- 
sem )ai |n«ftd liade wldi e known sound Sour. 

X 9<»lfMi ioftvee two days’ old were taken, and out 
Ul^ two with a sterilised luiiie. One hall was then 
kUleeied with three loopelul of a wort culture, at the 
ofthtre ot the orumb, and afterwards placed in a moist 
oluunber at a constant temperature of 88° C; in eadv 
case the second half which hail not been infeoted,being 
pUoed side by side with the teat so as to form a check. 
Thft readlts from four of these tests are given in Table 1., 



"vafiASk'l, 


twd ... .. 

1 '&S'e£' 

from mixing watdr iit omw i 

replftood hv m oquivtieSt toittme ofT 
oultmre of ine bacUfusi The ^meni^oft M:. 

I was quite uormai, the dottm 
of the effect of bacterial aoti^y wlum 
The resulting bread was light a^httlS?^ 
iiormal odour, flavour, ana aptwyh^pfi 
oven. These loaves were out 
' knife, and one half was placed in 


Table I,—ImmlaUtl Bread, 



Iroaves kept in moist chamber at constant temperature 


I IsOftf Inoculated witli 3 loopsful of wort culture. 


Small brown patch in 12 hours, 8 radutUl.v oxtendins until 
f of crumb Ikad been destroyed in U days. 

IlopineM appeared in. 14 hours, very gradnat increase 
during ?>day teat. 

Orarob comploMy destroyed In 10 days and reduced to 
IMSty moss. 

1 o.c. wort culture inocutated. X,arff« central patch 
In 8 days. 


nber at constant temperature. ' ' ^ 

Tsmpersturel ' 

> '^f ^ i Loaf not inoculated kept on j^niK' 

incubator. ^ 


MSWK'oiS'^A!;, 

£»<■ 

.s'- 


Ilematned perfectly aotts 
of mould about ISi 
Free from roplneis dur 
appeared at 19 th i 


fsu^nsiftrru Kv kaim fluy.’-' ’ '■> 

Remainod quite sound and irw ftom 


wpww 


Kept In dry sir st IS’ C. Ijnli 
tny lien cl rope dutmg 


In each of the tests, repiness was found to 
develop in the inoculated furtion of the loaf to such 
. an extent in 12 hours, as te be unmistakably recognised. 
TTie rapidity with which it spread throughout the mass 
depended upon the temperatiu-e. The higher tempera¬ 
tures (35° C.—-tif f!.) greatly aocelerating it. In no case 
did the nninfected portion develop ropiness, though the 
test was continued until moulds (ofiiefty peniouUum) 
made their appearance. 

A number of baking tests were next made, a patent 
flour being selected for the purpose whicli had been 
pteviouriy tested and found to yield perfectly sound 
Dread. 

.Vote,—Patent flours arc produced entirely from the 
centre of the endosperm. 

llte doughs were made with distilled water in a porcelain 
troogh, compressed yeast being used for fermenting. 

The ]^portion of materials used was similar to that 


was found to temperature and in mmst air, whilst toi 
be loaf to such were kept at room temperature for revMi 
tably recognised. further four days at room temperatan (tdira 
ughout the moss in a moist atmosphere, the object be(M ^ 
higher tempera- effect of low temperature alone m onrengj 
git. In no case temperature and moisture. 
ness, though the In Table 11. will be found the —imHii jtefl 
city penioillium) this series of tests. Photograph 
appearance of test 8. In no case 
made, a patent bread made from those doughs, inooalftted js®® 
which had been of the bacillus, develop ropiness, prnvld i^ 
perfectly sound tore at which the loaf was kept did not-* 
Presence of moisture was without effect li i,, 
ntlroly from the tiires. On tlie other band, every 

of the quantity of culture added, beoSjUteft^'i 
iter in a porcelain tures between 25°—30° 0. in ft moist 
fermenting. presence of the disease could be detected 

I similar to that istic odour accompanying its ilevule^y^^y^ 

Tiihk 11 .■■■-Tmjtrraturfi ami Hointare. , 'i-'’^ . 





Aninunt of 
wort rultiiro 
added to 
doosh. 


) Loaf kept In inolit ('harnbor. 


Temp. I «UiS 

of 1 

chamber. I t 
; a.flaya*U. 




K<)i>y Hniell Crumb dlo* ; Laree (’pntrat — I HO'^ C. 

coloured patch ' -'Mn^ s 

.. whole crumb Brown aud £•* 0. u 2., • 

I nink sticky . '?=- 

.. HUghUy moist, ficutre quits Brown „ ' ■ "-o 

In rentre moist anil ■'V(-'w’mt S 

sticky ,/ i' 

,. I Crumb Becoming (Jultc sticky *«*, 0. ’ i • ,S&S i-kSH'A 

coloured damp ' '' '' * 

Very strong Crumb dls- Wet Wet and , r Ww '-i‘4;;uKSf » 

ropy smell ootawedand' . piety ■wMifS 

taSS,*” ' ... : I ' '' - ■' 'MM 
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Kay Obvknu chaugei hiM iMd mad* 

anq*. Alter E variaMB p«H<p'IM .pqqililM' 

aofteoiBg of the onmib mads ita aWMiia^ ' 

iiK)k>aUvB ol tfae adrattoed atag«f of aw ’ 

la order to fttrthw ta«t <3ui ibSqatld^ l&oaiiherib 
cOsditiooa, a aouod loaf waa taken, out into tjvo and each 
half treated with 1 0,0. Of a Wort enlture. ' One of these 
' 'lieotloaB WM kept at 2!l° 0. in the moist (diamber, and 
■ the other at 16'^ (X in a dry onpboard, the orumb being 
moist with sterilised water. The portion in the 
: atwit ehambBT became quite ropy in 2i Iionrs, whilst 
thn other half did not show any sign of the disoaso at the 
end of S!b days though still quite mtist. Jfig. II. shows 
oondition of these two pieces. 

'i iWated temperature would tlius appear to lie ahso- 
■;W,tdy necessiwy to the development of ropincss in hreiui, 
"as^m/when tlie bacillus is present in large ninnbers, 
tonnure alone when temperature is low, lieiiig iiicupahlu 
' . 0| eCming its appearance. 

'Ik* the course of experimenting with cullures in various 
i blO^ it was found that acidity either elieckial. or 
'altogether stopp ed tb« growth of tlie orguriiBui. acr-ordmg 
W the depee &ci(Uty prosenl. 

Msks of peptone wort containing 01 per (ent. 
ftoetio add were inoculated with three loopMfni of a young 
^ar euiiUMr and inoiilmterl at 28*^ ('. ControiB with 
;^ptonl» wort eontiUiiimg no acetic acid being run at the 
fame time. In the acid fiaskB no growth waB obtained, 
Imt neutral flask develo^H^d e good culturr*. in a 
: .ifunSittr experiment 0*0fl per cent, acetify acid ^iehied 
results. When lactic acid wa» Bubslituted f(ir 
. acid it wae found that alcoholic: fermenlalion 

U#|iived hi one of tlu» flasks, but the rof>c haoilluH could 
tw detected either by,the growth in the incdimn or 
Ullefosoopio examination, whilst in t)ic other fiaakB 
reeu^ similar to those produced by acetic acid were 
phtftiMd. 

lit appeared to he probable, therefore, that if slight 
aridity of thoiXuiditim proventetl the growtli ol tfie baciiliiH 
liarid cultures, it should bo possible to entirely suppicHs 
tiiie dt s e Mfl in breads If the doughs wore made Hliglitly 
•rid ' .A iWflea of loaves was accordingly made, the 
4riMfhs whioh were rendered slightly ocdil witli 
Wying proportions of acetic aiul lactic acids. A 
tel^rely loigo amount of wort cuituro was lulded to 
•MKili dough. Tho quality of acid usetl in tlicse doughs 1 



ntotigrai^ IH, shows' ' 4ia" »l 

paral^I ex^meat Both theto foamn were 
the t^e Hour, yeast, *c„ and Baoh davi^ Wm :AhcS' 
with fl 0 . 0 . of the same wort culture of 
one of the doughs was then added 0*3 Of orids 
the second dotrgh was left in the natural oonditaon. ?er? 
mentation and baking were prooisely tonilar lar hoth 
loaves. After baking they were both kept in tha Ibi& 
ehainbi-r at 2r C. The loaf marked, A. which cOntaiS: 
no added acid, liecame distinctly ropy in 24 honrs. th«' 
diBcaac progressing rapidly during the remainder of thBtesh 
l.oaf, a, winch contained acid, was perfeoliv sound at 
I tile end of five days when the pliotograph was taken. 

These acid loaves wore generally of good bulk and 
sweet and, with exception of exjieriincnt 13, they did not 
betray any sign of acidity to the taste or smell. On 
aecoiint of the rapidity with which the acids used affect 
tile gluten, it was always necessary to see that the fer- 
uieiitation was not prolonged unduly, but, it was never 
found to be difficult to control this notion, so long as the 
acid did not exceed about 1 lb, per sack of flour. * 

In cxpenineiit 13, lueiilioned above, the acid did break 
down the elasticity of the gluten and the resulting bread 
was heavy, close and damp, a condition presumably 
favoiuablc 1o the liacillns, hut it will be noted that the 
disease did not manifest itself. 

A Iiousiderution of all the results obtained loads to the 
conclusion that the adilition of a small quantity of acetic 
acid to tile dough will efleotually prevent the appearance 
of ropincss in the resulting broad during mueli longer period 
than bread is usiinlly kept. Tlie minimum quantity of 
ocid appears to be about (1-3 lbs. per sack of flour whilet 
a maximum of 0-7 lbs. should not V exceeded on account 
ot its softening action upon the gluten. 

When lacitic acid is emplo 3 'ed as a preventive the 
minimum quantity is greater; below ()•(! liis. per sack its 
action is somewhat uncertain. The greater softening 
action of this acid upon gluten must not be lost sight 
when considering (lie quantity to use. ^ 

The resistance of the liaeiliiis, or its spores, to heat is 
very great indeed, us was shown l,y the following experi¬ 
ments A peptone wort cuKure was immersed in • 


Ttifih' III.—Arid Ih'ttith, 
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Kori; Dwi.itlMfXTS—Ijouf imiiU- with pah-nL fioni', nml ntiHoil 
Ijiikiit;; powili'i , r I', worl. L-ul)urc ul liitcilluH nildf-dio diaif^h 








WUn* SO fW»)«piib« 

top, Sti^ oUtu^M oft *«tf ^ tiKot ^h 

^mg uid laoftbaM S8" C. ili the cftltotw ylsW«d 
rtgoroue growthe, M»d bread tub«» inocalated from the 
thrioeiboifed wort beoame t^oally ropy. Mh»o»copio 
exauuoatiou of the oolturos also rovoated the same orgau* 
iem M wa« ooginally iaolatod. 

Two doughs were next inoculated with portion* of this 
boi^ oultnre, fermented and bakeil an before. Tho rcnults 
will be found in Table IV. 


ereribe«>(i|oni^t;Sta.,.hairo 

a« tlie oauM-.oI' the'aadden:wpear«)tea;0|''l^c8i|im.' 
and ^borate methods for purilQdng and 
apparataa have been devised, a« the bait iaMM of|S(^ 
eating it when it has once revealed its prenenea, . 

Such methods have frequently proved totally i 

quate to acoompUsh the uesited end, even wfagn dltnllA; 
to the extent of putting in a comidete new sot M 
and reconstructing the bakehouse. ‘, i. 


TiihU IV.—ltiiiM CitHurf. 



i Flour iiBPd 

Anioiml of 
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2» 

■■ 
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' i l.os( ktVt 
I at tS" C. ta ,* 
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Wholo crumb ;i Quite sound 
etteky and i 
brown eitkmrcd;| 
f'i'iitre (|ultc I Quite sound 
Bticky and ] a 
brown coloured 


The noteworthy feature of tlicse lentH wan that, after 
three boilings of SO ininntcB and one baking of 40 minutcn, 
the organism wns not only alive but oxtreniely active, 
the disease appearing soincwtml earlier and spreading witli 
gtester rapidity. This test also allows how ho[ndess a 
task the baker is reeoininonded to undertake, when be is 
told to give bread liable to ro|io an extra long baking, in 
order to prevent, the disease nppimriiig. 

The morphological and ciiltiiral olmraoteristies of the 
organism isolatod from tho bread and from the vniioiis 
media, arc as follows A short rod with rounded ends, 
frequently unitetl in pairs, soldom in eliaiiis of more Mian 
throe. It readily forms ovoid spores which almost 
entirely hll tho cell. In length, it is from 1 f.o.A in 
hreadth. 0'7.5 a. 

The mioro-phnto of the oiganisin, Kig. IV., is taken 
from one of the loaves inociilalod with a jiejitoiie w'ort 
culture of the biunllus, wliicli had been started from hour. 

1% htitiffinff drop .—Hliiggislilv motile, organism aiir- 
rounded by a transliicent rafisiile. 

AVoining. —(iood by (Jram, (larbol Fiicbsiii, MoMiyleiie 
llluo. Spore staining very (lilfieiilt, iisiially only successful 
by Muller’s method. (Irows best at temperatures between 
25”—40” C., stagnates iit 15” t'. 

,4gor.—Smeary white growth, brownish on looking 
through the medium, edges of growth irregular. Whitish 
film on water of eoiidensatioii. 

(IfUUin —Shilling, barely visible, filmy grewtli, very 
slowly liquefying the medium. 

W'ort gelatin. —White crinkled growth, slowly liquefying 
medium. 

f'cptoniseii liiurt.—Rapid growth, tendering liquid l iirhid. 
and forming a aliiny gelatinous lilm on tlie sides of flask 
and surface of liqiiid. The wort acquires a faiidly iinnous 
odour. 

Starilited krearf. -Beeonies brownish, as if saturated 
with syrup, and is gradually converted into a moist 
viseons moss, emitting a strong valoriati-like odour. 

Milk is coagulated, clot partially redissolving ujkui long 
action. 

Pidato ,—Quickly Womes covered with a white eriiik- 
ling growth which tiims brown with ago. A peculiar burnt, 
musty odour is ovolved. 

The foregoing oharacteriatica leave little doubt as to 
tho identity of tho organism with baciUut mceenUriene 
/iineus (Fliiggo. Lehmann and Neumann’s “ AMas 
of Bacteriology,” page 326, Plate 43). 

The batiiUus is a frequent mhahitant of soil, vegatahieo, 
See,, and doubtless also of the cereals. 

FoShaps Mho most important question, from the practical 
btitot^s point of view, m, how and when the baoilius gains i 
loeew to to doughs. It would appoaj- from a perusal 
»f, H)i| netbods genersUy advooetea for &e pvovMitioa 
»g «Kt”^^itepe, tot to bakeis are to be heM toftost 
uMiMf m wsto for to ^gpeaotooa'ia to hakiltyv’' 

' y«ottoton^<lf/to,.b«Mowte 


It has been noticed, however, ill more than one oai# S 
that a complete change of flour was accompanied by * i 
lissppearaiu e of the disease equally as sudden se its 
onset. The siiggesfioii that the flow was the real mediaat . 
conveying tlie hoi’illus, or its spores, has lieeu vigoroody 
coiiihaltcil by millers, hut iiositive and eonelusilie 
evidence, cither for or against this view, docs not appear 
to have boon available hitherto. 

lliiriiig the autumn of 1(105. a large firm Of, bakers hi 
the North had tlie iniafortime to find their brood suddeto 
attackeil liy this disease. They dealt promptly tritlft 
tlie matter by discarding all flour in steek and 
replacing it with fresh flour from a totally diffeseftt, 
source. As a result, tho trouble immediately disappeaisad.' 
•A series of careful baking teste of each of tho miito 
of flour forming tho eld stock was then underMtoft, 
with the result that all but one brand were found to W 
lierfeotly soimd. Kvery blended flont into wbioh, tto 
I partieiilar brand entereil was also found to yidd blWld'; ' 

! which became ropy. The evidence was eonduaiVs 
I this flour carried the bacillus and hod been to means,4)1 
iiiti'oduciiig ro|H' into the bakery. At my request tfeo ' 
liriii kindly furiiislicd me with some of this flow V. 
investigation. It was an ordinary bakers’ grad*, SOtot 
what soft and of low' water absorbing capaoiW, It OOftr '.w 
j taineil 1 ( 1-45 iwr cent, dry gliiton grey and rator tort Si 
; texture, the soluble matter was 4'46 per cent, and - tto 
j reaetioii was stiglitly ooid (0132 acetic acid per 100 gtotfh . 
A series of cultures upon various media was etotod, "■ 
using a very thin paste of the flour made by tbowtoito'; 
(ritiiratiiig I grin, of flour with 100 o.o. sterile diiwwid ' 
water, the inediiiiii being inoculated with 1 loop^ ol 
the well stirred emulsion. Upon cultivation, groivto.. i 
were obtained iiloiitical with those previouilly uolftMl 
from ropy bread. , ; -'.tf 

Sterilised bread was rapidly turned oomifieWy tripyt’i, 
by one loopfiil of (he flour mixture; cheek ttitos|lp#ik'i'? 
concurrently remaining unchanged. ' - ^ i 

From each of these cultures stained preparatoH' ftoW?.’;,:; 
made which ii(Kiri mioroaeopio examinatim itoftito 
short sporing haeiUiis. similar to the JB. XiMaWiMt f 
previously isolated from bread. Fresh subotoftWa'& 
peptone wort were started, and baking teste rftemrinto'i j 
made with them using the patent flour amptoyoS. ‘ 
previously. , i" 

The whole series amounting to 10 loaves heeowft ftmw ! 
within 48 hours. , . 

A sot of loaves was made from the suspeeMd ii?'! 

without addition of any culture. On 
a limiiar manner to those recorded in Table%>>Mi 
I found tot all to half loaves kept at £6^—W 
oir tocame tbarow^ rony, 'Wiiasi to''to^''li(imiiil|^f 
' maintained at .low te^^turet 
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AUtpoi^tcd tloar ma(l<* into bread with addition of acid 
did not ^o ropv during tlie iiaiial t'Citing period (see 
Table UI., Noh.“)8 , 19, S4. 25. 26). 

The above ftericM of teKla having ehown that the ImoilluR 
was, uiidoubt<'idly, present in this sample of flour, an 
attempt was miwie'tc* see wlu'ther yeast was in any way 
essential to the development of tlm organism in hreatl. 
Aei’ordingly sonio loaves wevo niatle witlnul yeast, a 
commercial baking powiler in tlie proportion of 10 gr/nv, 
in 2H0grins, dour being subslif nteil us the aerating agent. 

In all live tests vvi-re ma<h‘. ami a rcteronee to 'I'uhli* \\. 
Photo V., will shou that ropmess anpeareil in tli<> usual 
time in eaeh ease, deiuoiislrating that the developim-ut 
of the disease m independent ol tlie i>i’esonr(' of Yca.st, 


at 26^ C. In tho bakeiy, the prover would be found equally 
officiont, or tho ncighbourbood of the oven, provided 
suitable means be takoti to protect the tubes from dust 
anti accident. 

At the ('Xpiratiou of 24 hours the tubes should be 
examined, hoth for appearance of the hroaii and alao by 
smell for indications of ropiness. If fi. A/c.vsn/crtV • fe 
preHcni. the whole of the tubes containing the flour solu on 
will generally exhibit positive indications of ropiness, the 
«lu'cK tubes remaining nnchaiiged. The ex|ieriraont 
should he continueil a further period of 24 hours, U'ith 
i vuminnUoiiH at mtcrvals, for conlirmiition, by noting tho 
mil* of iiiereaMi of the <li.s(‘nH<*, whicli is usually rapid. 

If a portion only of llic nioculated tuiies shows signs of 


Tillili' - lit'liiii/ J'oiilhi. 
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I makiiu dough 
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1 Loaf Kn|i) mi moist cliaiillii'l 


'J'l'iiip 


1 l; 0 ,»f at rootu temperatiirR. 


Temp 

•C. 
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entirely 
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I.. 
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, j jM*rfed fhuir ' 

‘ , jier i'eiil 
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P.’ilent ^'TJide 
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Jtnf)y UI 1!1 lemiH 27 

kiipv m ;ii> liours hut not vets :») 
proiioiiiiecd 

hops III !ja hniirs. liirge 4•el^flld 2M 
p;ileh in 1 d;i\s 

Appari-ntlv sound for ;ui hours ' 2H 
Slight ropr odoin in 'IK hours < 

I'ninih loloiired pink lii CO 
hours 

koiiy m an lirmrs entire eiiuiili 2r. 
iliH( oloiired III 72 lioiirs 


• (Jude sound and .ippur<*nth swcftt at | 14 

I expiration iif 4 days. Kept dry i 
, Siirliiei- kept iiKiist liv distilled Water i 18 

! <Miife sound lor i»0 hours i 

; Perf<‘etl\' Botnul at end ol 48 hours I 18 


Sound III end of 90 lioiirs 18 


111 tbiM i-aae the evjdfucc ostabliMlicx Itexond doubt the 
exjaiome ot tlie hncillu-^ m tlie lloiii, but I here ih iTaaon 
tor the View llml. lu luoflern practice. Hour m the only 
material reaponsible for tlie nppearntiee I'f (Ins dismiHC. 

It must he mentioned tliul. in the past, the min ihietion 
of rope bueillus may oeeHNionally liavi; been due lo the 
UMC of potato ternMUilH. 'I'be use el potatoes m now 
alinont obsoiete, eertiiinly among progre.ssive biikerH, and 
the tact that ii. MfM-nterifVK is Known to eonuiKmlv 
exiat upon potatoe.s hIiouIiI turnisli a strong iuldition.*il 
reiiBon lor tho Hbamkininenl ot tlu'ir U'-e m bi-ead-iruiKiiig 
The loss and anxiety entiuled wIkmi goods became 
Httacked by rope, mideis a ixdmble and rapid tenl. lor 
tho preaenee ot li. Mise.nleru'va very desirahh-. 

I ilml that the following tewt Hiitishcsall the reipiireim-ntM 
of the prai'liial haki'r. it is vcTy delicate, a ]>ositive 
rmiill l►olng readily eibtauied fioni 0*02 grins, of a ropy 
Hour, On flic other hand, then- is no fear Hint getiumelv 
Kound tloms will fail to ])a‘-H Ilia tent, becauMe they «lo not 
yield appearanecH wbieh lesemble ropiue.ss m the linu' 
pnqNPwd as a Hmif. 'I'mi large test lubes ((» in. bv 1 in.) 
«rc thoroughly boiled in water foi mn- hour, vuislied nml 
draiiu'tl. When draiiHMl pla.ee in the oien and baK<; at 
232 (lot)' I’’.) tor tiiree hoiirw to coinpletely stenhse t hem. 

Cool and thou place into <*acli tube a Jingi-r of bi(‘ad 
,3 in. by J in. by | m.. nut from tlie centre of the aame 
2'day old loat. (’I’lio average weight, ot encli piec<* m 
5 grma.) Momten eaeh piece witli 5 e.c. of receully 
iKiiled distilled water, then plug all tiiheH with cotton 
wool and steriliHe by immeraion in boding wafer lor oiio liour 
on thiw »nei'('sBivo daya. 'rhoMi- fnbea an* comenieiitl.v 
prepar««i in batches a f(*w dayp pn-vious lo btang reipnred. 

ill order to teat a Hour, 2 grins, are taken from Hauiple 
and W'ldl mixed with ItMt e.c. of diHtilled water. 'I’iie 
Uudeer eontainnig the mixture is placed in a boiling water 
hath for *10 miiiuteK, m order to destioy all orgaiUKinH 
exee]»t spore formers like li. &e. 

'Fo the aerieB of It) prejMirtuI tubes add siieeeasivi'ly 
! to 7 c.e. of the tioilwl flour mixture, h*Hviug the three 
reimaining tubes to serve aa checks. Number the tubes 
in rotation. The precaution of having throe check tubcfi 
18 necessary in view of the knowm vitality of the meBonteri- 
ruR group, and no fefft ahould be couHidm^l satisfactory 
unleHs aH three check tubes rtmiain quite soumf. 

Immediately the tubes have been inoculated, the wool 
plugs 41*0 replaced, and the 10 tubes put into an uicubator 


iopniess, if iH better to repeat, tlie experiinenl. betore con* 
di'inning the Hour ; when the bacillus ih preHcnt m daiiger- 
oim number, iiidicaliotis 4*aii iiHualiy be toniiil in every 
tiilie ituK ulali'd. thougli fi’e<|m‘iitly not yielding a growth 
proportumal to the amoutd oi Hour w^Lution addeti. 

It the tubes reveal no indication ot ropiiicHS in 4H hours, 
the Hour lUHV ho passed ah bouiuI. Jl ih not ]>ractniable 
to piolong tiu' ex|MTunenl lM*yond 4H hoiijH onneoount 
ot tho development fd other organisms, moulds, &o. 
When //, Mcfit nicTtruH i.i prentmt. itn existenco is alw'ays 
iiuiniiestvd within dt> hours of Htarl.ing the test. 

SUMM.MIY. 

hopincHs in Im-ad ih prodiU'Pd by varieties of BarilLuK 
.l/r K. ii/cncav (Fliigge). 'I’lie bm-illvi.s is introdiic.wl into 
t 111' dough 1 linniuh the (lour, in whudi mutenal it sotueUiues 
oocurs 1(1 hirg<‘ niiinbeis. [lossihly coming from the bran 
coats. Hre.ids eonlaimug bran and straight grade white 
Hours .ire nioiU prone to develop ropiiiess. 

■J’lie bacilluH is a prolific s]»ore former, f.be Npores being 
eapahle ot resisting high leniperatureK for prolonged 
periods. 

Once present m the dough, devlopmcnt of the hae.illus. 
aM.er br<*ad has been madi*. depends partly upon the re¬ 
action ot (he bi-ead and partly upon atmoapheric conditions. 

Ih’cad IS only' faintly acid in reaction and always 
niHufliciently so to naturally prevent tho dovelopmout 
iiud spread of lopim-sH. but if tlie acidity be inoreaiied by 
addition of small quantities of acetic acid to tho dough, 
development (^an he prevented. 

Low tem|>erature and dryness of the bread store tend 
to HiipjirosH devclopmont, but the maximum tomporaturc 
. of IK' C. (6.7’ F.) cannot be exeooded without great risk. 

W hen a liatch of bread is found to be ropy, all flour in 
stock should he at, once tested, fio as to locate th© infected 
, stock and in the moaiilirae fresh supplies of flour from a 
different source Hhould be laid in. 

When the infected batch of flour baa been disoovorod, 
it aiiould be isolated, so that it can be worked up under 
those conditions which ore most unfavourable to the 
development of the bacillus, ».e., the doughs bfHiig made 
slightly acid and the bread being quickly cooled end. kept 
; at low temperature dunng storage. Such flour niignt 
; advantageously be kept until the oold« months, when 
i tho prospects of development are at a miuimum. 
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WATKINS—ROPfNKSS 

During the summer months the danger of purchasing 
ropy Bout may bo entirely obsriated by the appiioation of 
the bread tube test to a sample of the flour before buying. 


1’)1SCUSSI<>W. 

Tho ('hairman Httid be luul boi'ti inucii intonvded m n 
BuggOHtion of the auilior as to lln- uhc of aeifl in j)re\ ontiim 
Ibis contamination of Hour, for they uoulil all 
the evil roMdod substantially in tbV (hutr Jtsclt. and not 
to any appreciable exfont in outsldt- MiibMtanccN which 
wore likely to bo uMcd. Tlie untlifM- rocoinimMidod the 
employment of lactic arnl acetic acidw as dolciToiits, but 
ho asUeil if the pn'portion in which lie siig^oHtcd then 
use would not have h ilcletononH otTcct on tho hroad 
produoed. The aamplc exhibited at the dose of the pnjcT 
flUidt very ntronj^ly of acetic acid, wliioh woulil cf'rlaitily 
ba objeotionablo. Ho dal not know wbclhcr be had found 
that with lactic acid he cfuild prcjmrc a Itread with no 
injurioufi nroperties. He would also (all uttenhou to a 
inattiT whicli had been in tin* uioitlK ot main, 
namely, the employment of niiroircn ])oroxi<jc witii 
a^ view to producinjr a hleacliiiif' oncct on llout. 
That had hoen (juite recently thcmihiect cl liijjration. 
and It iiad hccn statofl hv a nuininT ot cxpenciiccd niillcr-' 
that Die u-a' of nilioccn pfToxHlc m tnices. lu addjiKui 
to the elTect of blenching, broucjjt ahoul un improvciiieiit 
in the Hour itself. Now, if luulity wcri' rcipusilc for 
the prevention of (lie work ot this Imeillus. it vionld Jic 
inten^stinL' to know wluMlier the Mime eth-et would he 
proihicfsl by emploviii}: (ra. c^ of tlie iniich more potinl 
nilrogeri ]Kiro\'i((e. He notKC'I that, the antlioi hind tlmt 
wlien he roplaci'd Hie yeast liv Imkiii^f powder he dul m.l 
get ouch ohjeetioniihh* resulls us regaidod ropim'ss, iiiid 
it wonkl he of interest to know whctlun’ llml was diu' In 
any nnrtu ular lugn'ilumt ol the Imkmg powdci, or w liel her 
he had exammcil the yeast einployul tor h.-oteiiul 
impunlies. The authc.i tuilhf'r told them that when lie 
used hnui in the flour Ihen^ was moie likelihood ot this 
“ r<ipe " being ilevdoped limn wIkmi it, was not present, 
and lie askisi wiielher. in hw opiiinui. tlieie wio- .inv 
constituent in tin- tiran itsdl wlucli ciieouiaged the 
growth; otherwise if was r.iihei dinieult to ijTtili'rslaiid 
how the mere presence of the biari, unless assoeiated 
witli Imdena, would have tills fdVeet. H appeared tlmt 
tho “rope" Hour and bread liml been subinitKsI iti a 
tomfMTatnre at wineli the Sjuu-f's weie not d*'stio>ed. Imt 
he would like to ask il thcaiithoi had examined t lw dough, 
ami if lie eoiihl tell them at what stage th*' spore deve!(,}i- 
mentiaunnieneed and was at its maxmniiii. anilwhiu was 
thoeondition of tlw' dough w ith n'gard to the ajtpearam t' of 
(he H. fii.«'us m it lu what usiieit 

dul tins/>’. d/(Vfra/( nras/i/.sras diHei from the //. .1/cxra- 
tencu/t vul(/fUus d(‘senla‘il by isiHler, whieli prodiued 
Himilar mpiiieKs in mtlk ? That was llm so-i ailed potato 
haoillus. and he askeil whether thcM* u('n‘ vnnetie.; of the 
Bamc hpfieies oi esseutiHlly ddleicni, f»r wla-tlier they weie- 
both coiiiomn to the Ho-calleil ja-ptoiie bacilli. 

Mr. W. Jaoo asked the natlior wlietlier be had tried 
cither of tho odoinicHs minetal acids, such as sulphurie or 
phosphoric ncul instoad of acetic acid , heeau.m*. with regard 
to the diMCivses of hreail. the laiker ])lnecrl that of soui 
bread as tho first and foremost, and he was afraid that il 
it was suggested t o the average baker t hat in order to get nd 
of ropmcBB he sliould get his broad oliargcd with aectie 
acid, he would be inclined to regard the remedy ns woi-se 
than the disease. Ho noticed tlie remark that ordiimn 
bread was only very famtly acid, and, as a matter of fa<-l, 
it was but faintly acid to nit ordinary tests; ))ut not- 
withstandiug that, a number of samples of simr liread 
eontnined acetic and butyric acid In fpiite Bufticlerit 
quantity to render them objectionable in flavour and 
character. One point which struck him wasthorcferencoH 
to the baker's ordinary remedy for roplnOss, namely, 
baking hia bread as thoroughly as possible. This, 
an the author had indicated, meant drier bre.ad! 
and thorn waa loss chance of the development of 
the ropy oi^anism. Tho breads which were going to 
become ropy were usually those in which there was the , 


IN & BREAH. „ 8£f5 


prosenoe of doxtrinous, or gummy bodtee—not merc^v 
dextrin, but also bodies of the soluble prot^d type, ft 
was probably known to many that, in owior to orerertfno 
the drynoHs of breads produced by modern methoda, in 
which (he bran and everything aeaooiated with it was 
as far as possible removed, and potntooa were no longer 
used, it hud become customary to boil staroh in Homo form 
Mild add Hic geltvliniflcd starcb to the bread in tho making. 
Xuw brcmlK containing tJiis gelatiinMod starch beoame 
ropy much more readily than those from which Huoh »t*roh 
WHS abHcnt. This only pointed to tho fact that certain 
torms of lu'cud, and bread possessing .cortnin charactCT- 
i.sticK, wcie belter media of growth than others. Ho 

< ongratulat.ed the author on the Himplicity of the methoai 
Miggcsied tor iletenmning wlietlier any iMirticiiUr flour 
wa.s tlie Moinee of lojiiueHs. Kopiiiess he regarded as 
i'enig introduced Iiy tlic Hour. liecaiiHo of certain organ* 
ism.M, germs, am! spot's n^siding on tho outer <M>ating of 
the bran. Having mie<' come into the flour, and through 
the Hour into tin* bread, then* was no <loubt of the fact 
that the greatest poHsihli* eleanlinesK in troughs anti in 
uteiiMiJs was a me.nis. if not of jneveiftion certainly 
of I'ure. Hut' iiHving once got a grow'tU of this 
kind into a bakery tlie re-infeetion would \)G eontinuaJ. 

< hie of tlie methods of reinfect ion that had occurred in 
hiK expern'Mcc had l)<*eji m the bread (‘ooliiig rooms theai* 
selvi-s, wlieit* bv siiceeHsivi^ ehminution of tho various 
detectivi' imileiiahi, the yeant, tin* potat’Oes, the flotur, 
and gradual vvoiking al each milil the urigiiiHl source 
was removi'il, there \et remained Ihi' room in which the 
hi<‘a(l was KtoreiJ . (lu* loavi's roniaining from one batch 
ipparenlly had alleeted the HmeOKsive batches, and after 
everylliing eU; lind been got rid of, tlnsHaurceof infection 
n'maim'il. Again the quention o) thorough storilisatioa 
by i*very' po-ssilile means of uteiisils, the rooms, the de* 
lively vans ami even the clothing worn by tUo men 
dehveiiiig (he f»reml. w'as ot importance. 

Mr. K. Hiiant MotieKn ‘••aid that lie had no oxj>erience 
of any rtiieh extreme •h*gree of ropiriOHH as w'hh rcprcsentetl 
I'V the hvraid placed hef«)re tliem that evening. It must 
h(“ appaient to all. on looking at the HamplcH, that it was 
ui tin* centre ol the bread, the moiHtf’r part, that tWs 
development had oeemred. whilst tlio outer Or drier 
pofliiHi presented no abnormal feature. This made him 
tiM'lineil to Hiiggest that (he baking wan in many (rases at 
tanll where the evil apfieaicd, wluUhrr it was of an extreme 
'•haraeter. or a mneli leas pronounced caw whore the 
lii'cad was merely Hour, Nfo doubt this infectimi would 
Hprend w tiere a deciiltMl (h*vel<>pinent of tlio ropy organisms 
o< enrred in a bakiuy ; but. bo would like to asli the author 
whether ho had any t*.\pt>rieneH of tho goiieral boCtc- 
liological evamimithm ot Honrs. Ho was of opinion that 
wlicie Hour vv.i.'i hadiv Iruatod, where It was allowecl tO 
get or to icmnin damp, tliat sort of development was 
liively to oeein, and he would MiggeHt that the particular 
organism and i tlnTs akin t.o it were much more widely 
s|)re;ul than was commonly’ wnppoKetl. If Hour wore hol'd 
dry the dev'elopmeitl of Niich cirganiMmu to any Msrious 
extent- apjMuired to ho iiitroqiient. but, in such samples 
iiH luui corno lictore linn, he had alw’ays obnerved that it 
wiiH ilbhiiked, moist hromi ot which complaint was mode. 
Such broad, if lojpt for. Hay. a fortuiglrt, wtmld almost 
HlwayK boeorne mouldy, indicating that it was tnoro damp 
than ordinary, good sound hrt‘»d. Ho agreed with 
tho (hnirman m thinking that the addition cf acetic acid 
vvonhl prohrthlv prove highly objectionable to consume, 
for he certainly thought that the samples passed round 
were miieh loo acid to ho aceiqited as satisfactory broad. 

.Mr. A. V. HuMMiniKs anked whether tho abnormal 
proportion of yeast used had anything to do with the 
<‘xtrome (‘aseB of ropincMs which wore produced. He 
found that an addition of 0'25 per cent, of iaotie acid abso* 
lut-ily spoilt the bread for commercial purpo.ses. £Vichot, 
who claimed to bold tlio master patont for bleaoUtig 
flour, had stated that Iub object was not to msko 
floitr whiter, but to Bteriliso it. Tho author had told tb*m 
indirectly that tho bacillus snrmmd the ov^, and he 
traced it back to the flour. As a iniHor he WM Mixiolui 
to know how tho flour picked it up, and whew R ofibzno 




ggwwiyfc'or only ^ (o tii« oate imwUouI*)^ 
Jjip^ to in tho papar t * 

^* **°*°* Bsi4ji» attid ^ben bteiul beoame ropy, 
SSlijr? i. oooniwnoe, it oooar^ 

jjyy y *" hroMjii which were peculiarly moist When 
••MWto wow in baking, such as malt extract, 
mew awd the moiature, and partially dextrinued 


become ropy than in other cases, and it therefore 
wroeq M thouaii the percentage of moisture in the 

St.k * t*"’ presence, but 

jtajhe activity of the particular bacilhia. It was 
oWW^ing to know that this hacillus was in the flour, 
“““ ™reloBsuess in the management 

W tl» bakery, althougli it was easy to iimlerstand (hat 
^WBliew would perpetuate its growth. .Some years 
®r. dago end himself, independently working on the 
M sourness in bread, came to the eoneUisioii that 
bocteria present in tlio flour, 
•'““tfinvd. to eontaniination 
r ''‘"'''t that was respousiblo for 

IJS™ it a'so seemed elear that 

oceurreti, or was likely to oceur, in „„ undor- 
““ thoroughly lisked. The 
omyratuw 111 the interior of the loaf was not 4tN 1“ F. tor a 
of oliBorvafions of teniperoture were made l.v 
*.‘c“® '"'"“If years ago, and it was then 

aaSSJr* *'"® '^'peeatiire seldom rose ahove iidS” ; 
hliiuo 1 a ‘“® teiiiporature in the interior. , 
jos^ly, tod the temmimture been Inglier, the bnetcria, 1 
tat" l'“ve beimino less ■ 
Si !: X*™ "''J'tion oi acid to dough, ^ 

surely bo inadmissiWo from many points of 
W». ^ntwst Olliers, Wlnm liread «iis acid it l.eramo 
ETto Ik’’' ol'araeler, a eouditioii iiiudi ol.jeeted 

. st^Jd 1: E^nto:! ' 

^ to the (reatmeiit of flours i 

gg ” 1 ^ ** f agents one of which uas nitrogen peroxide. ! 
'■ treatment, might seriniisly . 

■' I ''read making, bees use , 

t^ya tural Hour eontamed setive diastase. That diastase ! 

. f'e ""iking 

; WtiM the b^ing. It was probable that quite a difleront ; 

would be found in tbo , 
lonf if the (ImHtaye were i.leHtroyo<J. ! 

to the acid treatment, he . 

''■‘■re unsuitable ' 

,.,*wjwventmg ropmes.s. The experiment with baking : 
^rdar suggested that possibly alum or (artane acid wero 

that, the author try I 

( ‘' toSsISi.® ''xeelloii't ' 

in the place of free acids iii the sterilisatioii of 

'liulmHtorf said the author had i 

'll l'»'l tried a pure culture ' 
gy#- 111 bread to asecrtaiti whether similar ' 

ipMRTC t™ produced. It seemed to him that was a 
S HW! W "ptolderable mtercst. He did not qniu. gather 
• 'iEki?' h^i >•fj”'*®"* ftiur, the infusion wliicli Mr. 

was swarmiiig with this l.aeillus, I 

»i 


atuSaikii. T ■ "'V ‘ormimues, on a 

f*>® infusion at a temperature of 
^ lor another day, and then again sterilis^ it 
one wa* accustomed to sterilise water 
pMtiouUT booillus were oaiiaWe of forming spores 
PSW* *0 “**' tinder ench very drastic condition* it 
» very remarkabje one. Interesting and con- 

^ ‘lie 

®** t"™**® lUUJer imusual oondition* in 
|™ra» »l»lMeao»p.tily o< yeast—S lb. to the sack 

nbnormal, A 

BBSESif ^ ,-TO* ^nttjqgenow rabstaAoes 

'oply injutiims 
very 


'.W# ta the bakMl «M 

a£ klBda, It was Mfly awba telnilbSSMSs 
tMtmfv, ftnd the fact thikt the gtimAgf tenomraE 
to aj3 end before ^eee iulnddiMy smii 

I were able to develop, Ui&t the immuiuty of the filpiif 
i from much more emoua erils ^an rojp^eai was to he 
! attoibuted. He should alao like to aak if the au&mr )ha4 




particular baoilluo. 

Mr. A. C. (^Ai*MAN a«k«d if the author bad nmde any 
experiments to ascertain whether it was possible for the 
haeilius in question to conimiuiioate ropineM to other 
inaterials than bread, such as beer, wine, wort, iiulk,dto., 
ull of which were well known at times to exhibit tlM 
phenoraciion of ropmess. He had been partiouiariy 
struck with the singularly successful manner in which tho 
I author had always been able to reproduce ropiaeafi wi<^ 

: the organism he had isolatfMi. It was the experience 
: of timau wIjo had investigaticd this subject in reference 
to other substances that ropiness was a very caprioiouf 
pbftuonienoti. An orgainsiu isolated from a ropy liquid 
j was 6 omotiino<) found to induce ropiness iu other liquids 
j quite readily, whereas at other times no such result could 
l>e obtained. Ho (Mr. Chapman) had often observed thUi 
I in the course of his own work. 

• ^ i’. SciiJORosviTZRaid ropiness ocoiirred in many liquids 

liko beer and wine, and a number of orgauisms had oeen 
^ isolated, but they always appeared to be different. There 
1 was the Ji. Qununosus of llapp, the bacillus found by 
Labordc. and the hfidlliiH desuribed by (layon and 
; Hubourg, which all produced ropiness and the eonoomitants 
of ropiness, such as mannitol, and he should like to know 
if, in his oxporunents, mannitol was isolated 7 

[ Mr. Watkins snid perhaps ho had not been suffioiently 
explicit as to the use of baking powder in the bread, 

J borau.se several Hpeakers had taken it that he then got 
j better roHiilis ; aa a luatler of fact, reference to the tablet 
wmdd allow that ho got ecpially bad results, aud it struok 
. him that whh proof that the yoast was not in fault. 

I Heforonro had been made lo the claim that bleaching 

the flour also had tho effect of storilising it. His 

results did not suppf>rt tho theory, as one of the ffoiirs 
that yiokhyl roj»y broad had boon bleached by the well- 
known proooHH referred to by tbo (-hairraan, in wUoh 
iiitrogon peroxide was usofl. The question had been asked 
how tho haoillus got mio the flour ? He should be Inclined 
to say it got in on llie bran coating, and was deri^^ 
directly from tlie land upon which the wheat was grown* 
because, as he tiointed out, tho breads most liable tO’ It 
wore those which contained either bran, or were low-grade 
white flours <‘ontiiining mucli bran and offal. Fixrther, 
tlio disease appeared to ho much more common in 
(lormany, whore black brood was largely used. The fact 
tHat so much wdiite broad was used here wo# probably the 
explanation why ropinoHs was imcominon. Under modem 
oonditions of breadinaking it was probable that flour was the 
solo cause of ropiness. Tbo uso of toinoral acids had been 
iwlvooatwl, but he hanlly thought these could bo justifled 
08 aubstitutofl for organic acids iu an article of diet 
The same objection must also apply to alum, against the 
use of which many reasons couid be urged. He was ntt 
sure that tho uso of acotio acid was so ddeterious as some 


1 ii mr ijiiuiiuuui quauuvy OI v *0 to, 

' jwr saok wore used, it only inoreassd the peroentaae of odd 
m the broad hy 0*0708 jier oont. WiHi regard to odoor 
of the loaves exhibited, he might say that tvhea they left 
the oven they did not smell markemy acid to him. 
odour -which they now possessed was a cioae odoug. aad 
was ^e natural effect of being kept from Sve to iaiwi 
days in a closed inoubator at ah^ temperottm at|d',W8t 
atmoaphere, A good, aweet loaf otvtd h« 
■wtth,WI7 Ilk of atfld per sack, .i- . 

had .been 
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hn-jul WAA iHjt .'ilwnyM jiroporl miirt! 1 «> its " houmu'hk." 
'odiiil t hose Jet ins wrre Dol synonyMinus. Iti hiH n\prri- 
juniils, f)UM at ulh had hacii u.srd. nnd il vjis not lound tliiit 
(hn l)n ud. « \ru uhrn il conlaiiMal as nnu'h as I Ih. <>| m-nl 
pni s.'K k nl llniii was “ Muir." thnuL-.li it (crtfunlv puH- 
s'‘ss<-(l tlio odour i>l arolii' ik kI 

llivjid. < oiiiiuniiii.' iniM'd .standi .in<l otluT livdro- 

sropu- sui'stnihc , lllidouhli-r|iy liilliihhfd a Ih (((T culture 
iindimii to (h<- lainlluM wiiu h. in luv o|iHMon. was laiprdy 
due to llic .<upcMoi mnistuic-i<-tanini!; ^^r^u^l“I ti(*s ot hik ii 
liicads. 

It was ddlu-ull to undcrstaiul liow t li<‘(‘s tioin oin' 
hati ll I'ould aftci t silC'cocdinfi halt lies hy simple exleimd 
< on tael in < h('t oolinn room. In (w ei v ease <-nnun;.i witlim 
the aulhois luiow led«;i‘, mpniess developed tnst at llm 
eeni le ol the ioal and «>idv alter a loii}.’; I line did it extend 
totheeiiisl Kveii I Ih-ii t he ( i usl wa.s ne\er peneti ated. 
It would, tlieietoie, appeal Ih.at tlie oiilii portions ot the 
loat wen' .sienlisial. I'ut tlmt t^'wardsiln ( entie tliesfmres 
survived the hakuie ptoei'ss. and atlmwaids di'vtdoped. li 
taindllions pio\ ed sililatile. 

Oi’Miess ol the lioin. whilst undouhtiallv’ an (‘ssenlial 
111 malviut' a ^«»od lo-epin^ Hour, < oiild hanlly help nimdi 
III the sUppte-.M<m ot lop<', foi t lie le.ison just slated, 
:e- It was the spoies whieii had to he leaied lalluu tlian 
the li.leilh. IStieh dlViiif: as woiihl he aeeonip!ishe<l hy 
tin imllt J ui'oid prohahU ha\e the eihs t of eausllij^ 
spoie t'oi mat .on 

It was. pel ha ps. lia idly lieees.s.u\ to pnfil\ lliensi'ot 
.0 111 of \eas( pel sai k, in view ot (lie fa* I that ropy lloui 
made willi h.dvine powdei ptodneed ro}*\ liKuid imdoi 
sill {.'I hie ( liiiiiii le ( ondil mu'-. In ieti_\. the reason \v<is tlmt 
1 )\ tins mi alls .1 ipm k tei meniat ion emitd lie .at(aineil. thus 
l»r even t MIL' an V iind ue dev e|o|um’nt of hiu lei la in t he <lntii.di 
staee \\ lien llie '-iiiall amounts ol _\easl ineiilioiied hy 
some Ii^ed )l must h< rememheied that the 

tel meiilatn'US weie mueh moie piolon^eil than was 
lieeessaiv with hiiiu ijiiaiilities ut veasl. i-on^ei j iMUit IV 
tlie d.iiiL'<i ol lentiri'il dev i'lo|inieMl w.is eie.iler. Lonu 
t'lmeiit at loll'' were adiiiiltedlv lavoinahle 1 o haetmial 
aitivilv. wliil'-t .^horl, vieoioiis tei merit at loiiH were 
distim'lv inimii d to inn terial eiowtli 
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\ K I' ( 11 VIKM VN IN Tllf. < It VIK 

A^'l’IMO\^ ('OMP(H'Xl)S AS FlXlNi; .VtiKM’S KOU 
TAXMC ACID 

V\ s Will.I VMS 

(dl the dilh lerd bodies avad.ihle a'- liMlig ugonts lor 
! a unit uenl on (h' v eget a hie li hi es, t In-ant imtmv t oni pounds 
are hy <ar tht' most, imjtorlanl I'lii' cdioiee ot the host 
salt ot antimony to iiso lot a. paitnulai iliiss ol wvuk is a 
nioie dillieull malleJ. anti <l('}M‘iids on sevetaj <iij}(‘rt-nl. 
faelors diio most suituhle ItH'in tor yaiii may not 
answer as well fot piece goods, the hesi (i\me agent i*u 
chilli inordaiited vvitli liiuriie acid hy sleeping, is not 
iieecHsanlv us well mlupted l*> }ii'eeipit4ito tlm (auuie aoul 
applied h\' patlihng, <»r again, the, antiniony eoinpouinl 
giving the most satisfueloty lesulta in piece dyeing may 
lull to iinsuei as a llxing agent lor pniiled gotals 

A jicrusal td the hteratnro ot the siihjeet will leave one 
<*vcu more at .sea. All kin<lK ol impossihle claims are matle 
hy the advmates of llio varn>us i?omjKumds, ami the.se 
improlmhio Mtatemeats am so nxterw'oveii with the taeUs 
ot tlie ease, that it heemiies e-vtreimdy dilhcult to sift the 
evidenee. Altvst «)f the experiineiits are imnlo on yarn 
mordantiMl with tannin hy Hti^eping, and ( he results taken 
4ih. eonelusii'c ft>r all forms of tihie and imDioils of ojioratiou. 


d’lie statement Unit a eomponml eontiiimng only lo per 
eont. ol anliimuiy <jxi<le will leplme, wmglil tor weigJit, 
one eonlaining 40 per cent. oi moie in imptohahle. to say 
till' least, and is not home out eitli* i hy theory oi piaeliee. 
The we.ikei eoinpouml nm\. liowevei, posse.s:, otlier 
[•roporties whii'li will lot eeilaiii work more (iian eonntet- 
h.d.inec the ddh ience in slieiiglii. Jn many cas(*s where 
tests are given, one of (lie unlimony eoiupoiimis is jiiesent 
in lar.gi' eveess. so I fiat lla* weakei e<uiipountl. taken in 
eijiial ipi.iiitity. Is still al.dn to li\ all the laninc aeiil on tlm 
Idire The only lesi at all eomlu■'l\l^ is one wliicli lakes 
into aeeoiint. hoih the anlinionv <'oml>ined with th(' taiinie 
acid tn the lilire and that hdt, in the liatii. and still ea])ahln 
oi leaelmg With moli* tanni>‘ ui id The I'lperimeiits, to 
whieli I I all \nni‘ attention, are <-liosen iioiii a long series 
undei taken to didlU mine tlm lelative v allies oj the liitfeienl. 
antimonv compounds uiidei speeilii minditioiis 'I'lial' is, 
t.lm lixiiiL' III a eonllnuo||^ m.mhme <4 cotton pieie goods 
vvlm II had hei'ii piuhleit with l.iniiin Inpior ami driiai. 
'I'lie lattois considered ai'e ks*sl and n-siilling sluKle. 

The lii-U altmnpts weio made hy Inking .swatches from 
the cloth tuuii time to lime aii<l .samples fiom tlm hath tv>r 
analysi.s 'J'lie lesnlts wi-ie haidly satisiaetor_\. Diller- 
emt's wi-re found in llie w< ight of the |>ieei^s of cloth, and 
l oiiseijuentlv in the amount of l.aimie acid taken up The 
vuiiatiou m di'plh ot .slimh-. »luc l«) this cause, was ioiind 
m most, ( asi's lo he gieatei than that piodiier'd hy tlur 
diileieiil (‘ouditioiis ot (lii‘ antimony hath 'Dm anhiv-sis 
ol the Weak anlimoiiv solution was dillieull. and tedious. 
au<l olleo d no metlual ol sepatutuig t lie av ailahlei o.vido ot 
aiitiiiiony liorn tli.it alnuuly eoini>ine<l w'llli lannm. 
hut li'tl ill (lie hatli do supi»lemeill. t he.se, I tilially 
re.soitid (o lahmatoiv Inals vvlm li ) have lound to give 
the most coin[iielieiisive comiiaiisoii ot the lelalivo vahu's. 
I’he method iuusisIh tkl the piogu's-ive evjiaustron ol an 
antimonv lialh hy the Mmi.e'Sive int roduel am of jialoiies 
<jt tannin |irepaiei| eli)lh. and the snhseijuent dyiung of 
all 1 Im jt.ili lies w it h an excess i,t hnsa dyest nil d'hc- miKlf> 
of opeijitam tmiv i»e l)Metl\' <»ullined .is lollous: 

^eJ►atate Ij.llhs ale jilepiileil ol the Vanoii’S nillliuony 
eonipoiinds ni 7.>0 e i watei. and so ealeuiated us to 
eonlain the .same (|uiin1ities of antimony d'he hiitli is 
imiint allied at III C, wlnle intiixlming .>iieeeriSiV'e Itigllli. 
patelu ol fiioidanled tiolh I'kieli .swatch is woiked for 
It) minutes, wiung md, ami another tent mlroduceii. 
.\s .soon as temoved tiom the tixnig hath, each pal«h is 
nnsed m I’old water /\l(ei all the patclus liari lieeii 
iixed (tout ot live in ruM'lt iialh are all liiiil ai'e iei|uiiial), 
they aie Well washed am! dyed togeihui in a luil.li eontaiiung 
an e^.•(^ss ul Ait fh\ lene Idiie oi siuiie otlii r hasie dyestuil. 
J'or . loth jiadded with a Injimr eontaiiung '1 o/. ol dry 
tannin pei' gallon, the hath shoiihl eonlain 0 10- Od-gnii. 
ol 75 per r cut. antimony flnoiide. ami tlm oilier eonijKHirKls 
in |)io}ioition Ida t onipat i.son, a piilidi ol the siiim^ cloth 
is woiketiyio iiiimites in .lislilled vvalei, rinsed, and dyed 
willi llie otheis. 

I'hc lirsl table gives the mole (omimm antimony 
eoiiipoumls w'lth tlieii relative stiengtli The fii.st eight 
given .in l)ie eiimpoumls usi-d Im the Inals shown in tiie 
sei ulid talile. d'la- pen mitage.s given Wi-re determined 
vtilumciru alU with lothne solution. W'ltli tlit; (;xceptuui 
ot the laclat.ss, llu' tiliatmii may ht^ peiloinied without 
stall h holulnm, the iodine setviug as its own imheatoi 
d'he Jesuits i.lilaiiied hy this nietlmd. althougli not H8 
htiictly aofurate as those determined graviimdiieally wilii 
hy'diogen .sul|ihide, liuvc bemi found eorreet enough lor 
all jiidustiinl purposes 

d’lic .seeoml table give.s the <om])uiimls uHC'd for a 
ehanuderi.stm trial and Die re.siilt,s obtained d'he m-huUs 
have lua-n pioved hy repeaUsi tiKils witli the same cmuu- 
pounds, d he amount ot e.aeli eom}>ouii<l and tlie Jtdalivo 
(‘o.st ]»rr imif of untimimy oxide is ligured willi tlie 76 jier 
(smt. salt, as astuiulanl d'liese cost values will, of course, 
vary from lime Ivi tune, and will dilh-r according to 
locality. 

It, will l)(« Hcmi that tin* iirst. patch iii <-ach hath is eom- 
phdely lixerl. (lie patehes from tin; Frocludi's " patmit 
auliniony saltb,” tlio “ aiilimoiniie." ami tlic lactate.s being 
slighllv hrighler than tlie others, ddn’ sccimd patches 
from the.so tlirec baths show a full shade, w hile the Hwatciieu 
from other eompr*unds which do not dissociates as readily 
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WILLIAMS—ANTIMONY COMPOUNDS AS FIXING AQFNTS. 


TAprU 30. 1905. 


Relative $lrength of Antimony Compounds, 


Antimony Compound. 


Formula. 


Theoretical Actual 

percentage Sb 20 3 . percentage H 3 O 3 . 


Double rinonde of Antimony (" 75 per cent 

Antinion.v Hull ”). 

Tartar Emetjc . 

Sodium Anltrnony Tartrate. 

J’'rocllrli'H J’alcnt Antimony Suits. (,) 

Antimony I.acfiite.(.^) 

Llrjiiid Antimony Luetutc.tji 

Antjinomnc.(*) 

PotaBBium Antimony Oxalate .(r.) 

Antimony 'I'ricliloridc. 

Ajiliuiony Trifliionde. 

Do Damn's Antimony Suit . 

Double l'’lHorld<‘ of Antiinmiy (” CO per cent 
Antimony Suit "j . 


.\uF.\Sb.F,. 

K«Sb0)<'4H*0« + i:^0 

NniSb()>(’4H40. + iH..(> 
Sld-’:,Na,,(Sb0)(Ca04)3+xII 3 O 
And Sodium Salt of Antimonyl-Lactic 
And Siidium Salt of Antimunyl-bactlc 
||Sbt>j((':,JUOa)l0fa8(C8H6O.i)4iJ<'sHo<>i 
Sb(t'cD4K),+eH,0 
Slid 3 
HbF,-, 

Sbrn(Nn4)2SO* 

SbF.NaF. 


AcKl i 
Acid : 


76 

73*0 

43*4 

42*7 

4.6*0 

44*4 

41*0 

87*1 

— 

13*0 

— 

J2*f. 

2fl*2 

13*(» 


CJbC — 

80*4 — 

47*0 — 

Cfl*0 04*8 


(1) Dr. tlRcur Froelicli, <4) TMlhrlDKer.-Lautcr*i*rnktiBrhc8 Hb d ZcuedrucUs II.. p 9S. 

r.’i t’. N. Waite, D S. Put, 341,294. (5) Lauter I’rak llb.d ZeuBdi'Uckg 11., ]> 112 

i-i) A. A. I'laflm. (C) Dry Salt Tln’oruticjil, 28*75 per cent. SbgOj 


UcakUh of eucc'tinivt Exhaustion Experiments. 


Antimony ('umpoimd. 


Parta used to give Relative coat 
uarnc quantity of jut unit 
SbjOa. SbjO#. 


First patch. Second patch 


75 per cent. AnMmuny I'’!iioride 

TortJir Knndlc . . 

Sodium Antimony Tartrate ... 

Froeiicb’a Patent Antimony Salt 

Solid Antimony Lactate . 

Liquid 

Antlmoniur. 

Antimony I’otuHKium Oxuluic. 
niank (Dmtilled water) . 


100 

1 

Full filiado Nearly full 

175 

1>*9 

.. .. 1 Rhade 

176 

( 

.. .. s .. 

Full Rhadc a 1 

200 

..1 1 

tnllo brighter , Full shade 
tlmn ftbcive. ' 

675 

5*7 

>. ..1 ,, 

575 

.5*4 

>. •• ■> .. 

575 

5*7 

1 !! !. 

:i2.5 

— 

Full shade Nearly full 

- 

~ 

No T.A. fixed — 


Third pat<*b Fourth patch. 


J hhade Trace 
I .. 

i .. I 

Trace i ^’o T A. fixed 

I 

I . 

:: ! :: " 

4 shade I I'race 


are dyed .soinowliat liglitci. In Die Ibirtl aet, the baths 
ol tnoMc suiuo lliii*e coi»}>ouiul8 are louiul to l)e pnietuivlly 
<ixliaviKted, wliiie the other!', winch havt* given up their ' 
antimony more elowiy Htill, have enough to lix uliout one 
half till' tannin ]>reH<*nt. '.riui fourth Kel of }»ii(ch(‘s kIiowb 
ail the batliN exhuuHted. None of (lie batliu gave any 
precqntate with hydrogen Hulphide, .showing that all the 
antimony had uniteil with liie tannin, even in the case 
of the eolU|lOlm^l^* moat diiricull to diHsociale. 

It w'lll be Keen tliat the elaim for tin- liietatcK ot easy 
disMoeiation and conijilete exIiauNtion of tho antimony ih 
maintained On tlie. other hand, tlie ri'inauung eoinpoundK, 
altliough acting more Klowly, liav<* likewiHc given up all 
their aniiniony. 

hVoui tin- Inals we arc jiistiiicd in ilrawing the following 
conebiMlouK lor thm elawH tif woik : — 

With tin* antimony compounds tcHted, (he lisjiig ; 
l>ower IS in proportion to the amount ot oxide of anti¬ 
mony they contain. 

“ Antimonine and the iaclutes are tlie (tomjKmnd.s most 
easily di.sMo<-iated, an<i. in tins renjiect, are neat ly eipmUed 
by the double «alt of unlimony tiuoride and antimony 
oxalate 'I'artar emetie am! Die corrcHpoiuling sodium 
salt give up (lieir aniimony most shiwly. In praelice. for 
contmuouK buthK, the slightly brigliUn shade obtamt'd 
with the lactic eompouiuJs is not usually advantage 
enougli to oviTcome their mueh higher eo.st wlien eonipareil 
with the lUiondc*. : 

These laboratory tnal.s an<l later experimenis carried • 
out in practice do not show any dcleterioiiH elTectB due ! 
to liberated acid even from the Hiiorides. In the latter 
cane 1 have always used a small quantity of soda, hut 
(Mumot. liiid that this addition has any influence on tlie ' 
ultimate ti\ing value of tho salt. Those resultK do not : 
agriM) wjDi those of other whUtb, notably the exiwrimonls ' 
desenbed by During (Farber-Zeituiig, IlKK), page 319). ; 
I uttnbute tbiH discrepancy to difToronce in strength of ' 
aniimony solutimiK, to the time allowfsl for action (UuDng ; 
allows the samples to remain in t hebatli one hour at (10° C.). ■ 
and. in some eases, to the faet that the mordanted fibre ! 
has not been dried before introducing into the fixing J 
bath ae in my work. i 


To further test this action of the and lilierated from 
the fluorides, Die following (rials were made, comimung 
practical running ainl the successive exhaustion test; 
30,000 yards of a cloth 10*79 yaixls to Die pound were 
padded in a injuor containing 4 o/,. tnnnin ])er gallon. dno<l 
and fixed in a <-ontinnmis machine. The box containing 
the antimony solution was lilh'd at. Du* begtnmng of Du* 
run wil.h a trcHh liath of Die usual amount ot TTi per cent, 
antimony flnorido and h< da, and maintained tliroiiglioiil 
the day at, Du* banu' volume liy a contimums stream ot 
fresh Hobition of Die ojigiiml slrcngtli. Nothing was 
remuveil from the bath during tlie iiin ot eight hours 
except- w’hat was eariieil away by the chiDi itselt. It 
will be Hccsn that I'very possilile opjiortumty was ollen'd 
for the acid to collect. Samples were taken tiom the batli 
at tbt' beginning ot Die run ami every two hours during 
the day. 1'bc original sample was then icduci-d so uh to 
contain 0*12 gnu. ot antimony oxide ]>er litre, and all 
the other samples were reduceai in the saini' voluinetnc 
proportion wiDioul determining tb<' uiilimony they con¬ 
tained. Tlie Kiicees.mve exhaustion tests A\ere then made 
in 750 e.c. of these rediieed baths according to Die metiiod 
already deMcribed. These results slii wed no aiipreciablo 
difTorence^ m the fixing value of tlie batli.s or the t)rightue«B 
of the shade produced. The lust baths were slightly 
stronger than those at the commemcmcnt of the run, 
but this would he due to the fact that more antimony was 
added during tho day than was iisimI up m fixing the 
tanmn. 

From these results it would seem Diat Die action ot 
the liberated aculs in stripping (he tannin from the fibre 
and in retarding the action between antimouv compounds 
and tnnnie acid have been greatly exaggeratei). In the case 
of very light, bright shmleB, or in the jiresenee of a large 
oxcesa of acid antimony compounds, this fac*ior might 
iieconie a]>preciahle, but in tho ortiinary run of provitioal 
work the danger is negligible. 

The final lost in all cases, however, must he a practical 
one Only by such a trial is it possible to determino if 
an antimony compound will produce the desired results 
under tho conditions existing in tlie works. 
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Dtsodssion. 

Mr. A. A. Clafun" sttid that tho oorroctiicfts of Mr. 
WUliuniB* uonohiHions might be «»omnwlint quoHlioiied. 
The ( hject of printing or dyeing a cotton fabric was to 
pro<lut;e a colour, and, in the cano of the busic dyestulls, 
three factors enter into this colour • tannic acid, antimony 
compound mnl dyestuff. Kconoiny could only l>o con¬ 
sidered in one of these fa<‘torH in relation to its cllect on 
the other two. For example, tlio cheapeKt Hource of 
tannic acid was mangrove extract, but this could not 
he used in calico printing becnune if poftacHMod a colour 
of its own which would absolutely pixivent tlic p'-oduction 
of suitable shadcK. hence rccourae was had to nearly pure 
tannic acids costing eight times as unicli. In the case 
of antimony compounds, it was very easy to show that 
the ffuorido containing 73 per <*ent. was cheaper than 
tbo lactate as a H<jurce oi antimony. 3'he ubolc (|ucHtion 
then was W'hoUicr, with the lluoride, the linal <'olour was 
obtained more cheaply and lieltei’ tlian vitii the lactate. 
The author ailmilteil that the shade [uiMlucetl by the 
lactati* was superior to that, iinsluced l>v tlie Huoride. 
That superiority of slmde was dm-, as was pointeil out 
by During, to tlie fact that, tin* luc-tic m-id bad niucli less 
solvent effts b «ui t.lie fixed colour than bad the liydro- 
fluoric acid. Ills cnti<-isin on the /uitlior’s work was, 
that his (‘xpenments were not c-arriod on under conditions 
suitalde for di'tcrrnining tliat loss. It was well known 
HI testing dyestuffs that unless eomparnlive trials were 
made with very light shades, large differences were im¬ 
perceptible, because the excess of colour obscured the 
comparison. The ilyestuff was always the most expen* 
sive factor in the liiml colour, and, m the exfiorienei! of tlie 
Kpeakcr, the saMiig of the dyestuff effecti'd by using a 
lactate instead ot a fluoride would niore than repay an 
excess i.>f cost of tlie lactate. In suine r<-c<-nt experiments 
in a large print works it was fouml jiossibie to reduce the 
amount of Methylene Blue in the colour juiste 20 percent., 
when using antiiiinny lactate, and to still oldain as full 
a shade as with the larger jierceiitHge of dyestuff, using 
antimony Hiioridc for lixing. 

'J’lie author spoke of the addition ot soda ; ciialk W'as 
also frequently mlded to the lixing bath to neutralise tlie 
acid, both ot iheHo eompound.s jirei ipitating antiiiioiiy 
oxide, and, wlnh' treshly ]>ieeipitated o\i<le ot anljiuoiiv 
possessed a certain amount of mordanting powcM-, imn-li 
valuable oxide was lost by sulisiileiu-e, and t.lie eoloiirs 
tliomselvcB weie \ery luibh* to nil). .Amitlier point was 
that tlie pri<*e of antimony oxide liad nearly trebled in 
the last two yeair., and this bad tlie effect of malving the 
relative iliffercnce of cost ot the autHuony lactate and 
antimony tluorifle not so great. 

Mr. M'ji.mamh. m reply, said he Ihouglii Mr. t’lalhn 
had W'ell pr(‘a(*nted tlio other side ot the queslion. and. 
as ho stated ut the conr'iinion of liis pajMT. the linal test 
was that of jinntieal result nufler actual working con¬ 
ditions. 


Nottingham Section. 

Meeting kdd at Stittiiigham on WKim ■'tilay, .1/urrA 2SfA. i 
iilOO. ■ I 

-MU. J. M. C, FATCIN IN TIIK CilAIli. 

the DEPREClATlt)N OF PLANT AM) ilACHlNEHY | 

HY H. aXANLKY OAKKY, C.A. ' 

Tlie subjcxit of deprecialion^isjone to which iucreasiiig i 
attoutiou is now being paid, and there is. {K*rhaps, no class i 
to whom it appt'als more forcibly than thoso connected j 
with ohemtoal induHlries. It is a subject moroovor w'luch, j 
while generally accepted in principle, lias given rise to | 


; giHiiat divergonco of opiniou in details. Some oonsidorable 
j confusion exists, however, tluough a want of clearness in 
I definition, and it will bo well, therefore, in bringing this 
I subject before you for diacussion to clearly define, in the 
j liret place, w'hat is intended to lie covered by the word 
I “ Depreciation.” 

I It ia now generally reoogmaed that the wastage of 
1 cajiital invcfjtiHl in plant and machinery is as much a 
! working e.XjHitiHe as the labour whicli ojvorates it, and 
I forms an ocjually dcllnito part of the cost of production. 

It is also rocognised that this wastage proceeds from a 
: variety of causes dilfcring in effect. VVe may enumerate 
I these as follow’S: 

W'adage hy deterioration .—While a inachme or plant 
I may be renewed and repaired in jiart, and may lie made 
i ]ira«'tically efficient in working, there is a slow but inevit* 
able depreciation taking place, which sooner or later 
, cxtmguislies its capital value. 

; W'n/ftiKje by obaolef^cencc .— Under this liood, the plant or 
machmiTV may be nmderoil obsolete by reason of its 
being sujieiseded by an improved ty|M> of inachiue, or 
pni tially by reduction in the price after purchase, or by 
: hr'icutilie ihscnvery which may reiuler the wliole, or any 
' part of a plant ubsolt'le, ow’ing to the changes m process 
or matiufacluro. 

'riiese divisions are practieally final in then’ effect. 

3’he term ” depieciation ” m also used to cover an 
annual provision ni anticipation of the expense of the 
renewiil of the machinery and ])lttnt at some tuturo period. 
Some autlioiilies wouhl carry the matter still further, 

; and include uudei- tlie heail ol depreciation a provision 
I against the possible dimmished value of the plant and 
j machinery which may occur by reason of tlie changes 
1 in markets and tnuh*. In some eases, the life of machinery 
i and plant may lie dejHUident on the period of a patent. 

Tliese, however, are matters which are, twrhaps, more 
j jirojwrly dealt, witli m the light of reserves, to be provided 
tor before distribution of profits, and are not risks which 
; affect solely the plaut, but also the otlier items of a balance 
: sheet. 

We have, therefore, to consider an annual <‘barge for 
I deptei'itttiori to provide for:—1, clet.erioratioii; 2, 

I rcuewalM; 3. obsok'seenee. I purpose dealing liere w'ith 

the subject ol deprei'iation under these heads as affecting 
! —I, cost ot production; 2, ineonie tax; 3, fin.' insurance. 

With regard to the two pritmirv hi'ads of deterioration 
and obsoleseenee. w'o may desenhe the effect of these on 
the life ot the jiUnt. as detenoration or death from 
i iiHtural onuses, and ohsolesceiice as uei'idental death. 

I Tins illustration is, }X'rhaps, homely, but if you will 
; consider it in tlie hglit of nisuranee, you will more readily 
appreeitttt) the differi'tieo in the risks and the annual 
premium involved theri'in. 

I liisulml V(diu \—In dealing with the ostunatexl life of 
; plaut and machinery, we liave to take into account tlio 
; residual value of the machinery or plant when its |wriod 
of usefulness lias expired, and in dtialing with plant of a 
H|M)ciul nature, it may be genorally assumed that, in propor¬ 
tion to Us special eh irartor, its residual value will bo low. 
In f>lttnt of a general character, as engines, boilers, shafting, 
pulleys Alc.. m the event of displacement, its residual 
value will be high. 

Mithod .—In like manner when we eoino to deal with the 
lUaiit as a whole for the pur]»osu of assessing the annual 
provision for depieciation, we find that the considerations 
affecting deti'riocation, renewals, and obsoleseenee differ 
greatly according to tlie (Iiaraeter of the plant. 

I'hore are two extreme mothoiks of valuation:— 

1. ’L'he method of aKsumiiig an average {K)r cenUige rato 
covering the whole plant of, say, 5 to 7^ jH^r cent, on th© 
book value. 

2. The individual valuation of each iiiuchiiic, and the 
writing off of tlie tleladed differenci's. 

Both these methmls art* faulty, in the first method, 
the result 18 hazardous, as tlie percentage may 6*3 assumed 
on a proportion of general and HjH'icial ]ilant which may 
vary considerably atterwards. In the second place, the 
detail is very coiiHiderable. It has to be done at a tin^o 
of pressure, and if loft to other hands than that of a 
principal, the results are generally too favourable. 

nQ 
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In arriving at a baniK, tbcn'fore, for the sottloincnt of a 
deprocmtiuii charge, it will bo found gouerally desirable 
to classily tlio plant, and by taking the plant and ma<jhinery 
in caoh dojiavtniont and abstracting tlu^ items of each 
lUidor live or six claascs, wo shaU got, in the lirsl jilace, a 
dojiartnifiUal sojuivation, and, scoondlj, a classilieat-iiui 
uixior oa«‘h di'partniont of. say ;— 

Motive, yoivvr ,— Boiler, eiigmcs, &.c. 

J^rnme woivjti.—S hafting, pulleys and transimtt^^rs. 

I'roeens yifa/d.--Fixed, wearable, loose. 

Acccuf^orii —Railway trucks, weighing nmehmos, 

travellers, (Tunes and the like. 

By leaving space m each department inventory, we can 
provide tor additions, and by having loose shei'ts with 
oolunins lor abstracting, we can economibo in re-W'nling. 

Having obtained oui totals thus, we can then apply to 
each department and sub-divisioii a seimrate rule in resiK^ct 
of d<'l('noration, obsoh'seence and reiKiwals, based on our 
oxjKjrjcnce. 'Fhe jiarticulars tlius obtained will also 
afford a basis for thi' charges m our cost- sluH'ts, as w o shall 
thus obi uii a departmental depreciation eharge. We 
can then adopt a Jixed rate. 

vidue. —lletore we can proceed to establish 
a |K'reentage rate on these classes of plant, we must settle 
the basis on whicli tlie rotes are to be calculated. 

For some yeais. the basis of the diminished value 
obtained by tbc writing off oi the annual dojiiveiation 
charge bus been giuicrally iwlopted, but during tlio last 
few years, there lias been a Uunleiicy to levert to the 
basis of original ci»st. For instam^o, a rate of 10 j>er 
cent., on the original c'lst will exhaust the value in 10 
annual instalments, but a rate ot about lUj^ per ('ont. 
would be reijuired to e.vliaust the value in the 10 years it 
calculated on the dimmiHlung value nunaiimig after the 
deduction of depreciation in each year. 

The argument in favoui of busing the ealciilation on 
the diniiiusinng value, is tiiat the sums w'litten off in tht; 
earlier yeuis wt'ri; gieatcsi when the rejiairs wore Hniall, 
and that this tomled to e<iuahse matters. Too often, 
however, the two tactors of rate and basis liave not been 
settled together, and in conserjui’iice, the mloplion ot the 
basis of diminislung value 1ms had the effect- of leaving a 
considerable value in the books when the plant has 
disappeared. 

For mstafUM', a 5 i>er cent, rale generally curries the 
impression of a ’JO years* Ide, yet taking £100 as cost and 
writing off on the dmimisliing value, the balance lett at 
the end ot the twentieth year ia £37 I4s. We cannot 
assume that the rc'Siilual value in tlie plant, after 20 years’ 
service, would be a Miird of the value, and it will lie seen 
that Iheii* is room lieri; lor eonsulerabit* error. Not only 
so, but if we ndojit original cost the j»o.sUion i.'^ imieh 
clearer for any revision of the lale at any subseijuent 
period. 

Deprectaiion rati s .—Itcahng with these suli-divisions 
ot the plant m order, we liave 

Motive powii, buiUrf<, ewfiri'wcN, d-t. -Some authorities 
plaee tlu' deprei'iHtion on engines as high as 12^ }h.m‘ cent, 
and boilers at 10 to lb per cent. Much dejieuds on tlio 
stress of working mid the W’akT-. Mathieson places tin* 
life of u boiler at 15 years, with renewal ot the turnace at 
the end of 10 years, and recommends a rat<' ot 7J per cent, 
per annum on the duuinisinng value on this class; no 
provision being made for obsolescence. 'J’liis is, however, 
an extriuno view. 

Prim< movent. —Shafting, pulleys and the plant under 
thia bend Imve, ns a rule, a high residual value even if 
displaced, and probably a rat(‘ of fi jkt cent, will be 
Bulncient }>rovisioii. Bidting should be clossitied as loose 
tools. In this class, authdnties would recommend the 
arloption of a rate of 0 per cent., which may Iw divided 
into 3 per cent, for dekTioratlon and a renewal rate of 
2 per. cent. No jirovision for obsoloeconce is made heroin. 

Process jtfuni fixed —Under Ibis head we would place 
all heavy process plant, the wearable and renewal jKirtious 
of which are classitiod under their separate heading. The 
deterioration would then bo mot by a rate of 2| per cent., 
the renewal rak’ at 2^ per cent. An obsolescence rate 
dependent on t he nature of tho processes. 

Process •plaiU uvaroWc.—Under our classification we 
have already dealt with the exteriors of this plant and wo 


have, therefore, to provide a heavy renewal rate. By 
tho dissection of this plant under the shop totals we shall 
have already secured tho so^iaration of tho different, 
process plants and can readily apply to shop total 
a distinctive rate for renewals appliuablo to its character 
and re^iuiroments. This will be readily bamKl on experi¬ 
ence. 

Process fjlunt loose .—lu tho ease of loose tools, tho 
valuation yearly gives the most reliable rosulte. In some 
cases there is an anniiai mcreaso m f.liis class, but tliis 
should verily itself. It is to be romombored that at. a 
going-concern valuation this cannot, in the nature of tho 
plant, work out at much mure than half the original cost 
j value. 

I Aceessonj plant .—lu this case wo have a high residual 
: value due tn general utility and consoqucutly a rate for 
dotofioratiou ot 2^ jx'r cent., and a renewal rate of 2J per 
cent, should suffice. 

Horses, carts, harness, Jsc .—'Hie risks and (l(5precia- 
lion on this class are too groat to include in any average 
rate. The treatmont accorded to loose tools of revaluation 
annually gives, probably, the best results. 

! he predation and income, tax .—In order to avoid rejio- 

j tition and as tlu* probloius in connection with income tax 
and lire insiiranoo are mainly connected with tlie rate of 
I (leprecitttiou, it will he well to deal, at this stage, with 
, these aspects of the subject. It is to be noted, in the 
first place, that from the very earliest {leriods of income 
tax assessment, the law has alw'ays dragged far behind 
its adnunistration in regard to tbc allowance of deprecia¬ 
tion. 

'J'iie RejKirt of the Departmental Coiiiimtteo on Income 
. Tax, issued in •Tunc, IffUo. states that the Coiumitteo are 
I of opinion that no Huhstantial eiiangii is (^alieil hu’m respect 
; to ilw^ allowances lor depreoiation. a conclusion w'hich 
; could only be expected from the olheial character ol the 
Coinniitt4!e, and which is further (‘videnciul by their opinion 
that the income tax, as a wiiole, is levied with a minimum 
ol faction and a ma.xiiiium of result. The labours of 
the (Jommitteo have, liowi'vor, provided evidence of tho 
sharp contrast with wdiich this subject is viow'cd from the 
! official and commercial stiindpomts. Tho official Hlaiid- 
I }x>int IS summed up by an official witness in the statement 
that, the income tax i.s a tax on income and not. on jirofits. 

I The commercial Btand|)oint, on the otlier hand, is summed 
I up by H commercial witness in the stutement that, income 
' tax should be levied only on prolita distributed in dividends 
I as tho basis of aetiml ineuiUe. 

j The rate of de)»rofiat.ion allowed uudiT the Income Tax 
i Acts dith'rs considcTiibly in different localities, a result 
I which IK stated to be duo to a want of knowledge on th» 
j part of manufai'turers as to their right.s. it would 
I certainly ajijiear that there is considerable scojie on tho 
jiarl ot some body representativo ol the chemical nidus. 
tries to take up the question of depreciation and to obtain 
the iiiost-lavoured-iialion clause in the assessments with 
regard to tins. 

For instance, the rate of depreciation allowed to engi¬ 
neers in Ia'IccsUt is "i JKT cent, on the full value, w'hde 
in Cardiff the lak' is only 5 |)er coni, on tho diminished 
value. Hosiery machinery m I.4)ice8k?r obtains 7^ jkjc 
cent, as against 5 jKU- cent, on laco machinery in Nottmg- 
liam. Ttyors’ niaehinory m Loicest/cr can get 10^ per 
cent, if justitied on enquiry. (lenerally speaking, a 
distinction is made between motive jiowor and process 
)>lant, amt the general jirae.tiee assumes 6 per cent, on 
motive i>ower and 7^ iKir cent, to 10 jkt cent, on process 
plant. The foregoing allowances are, however, in respect 
of our two headings of deterioration and renewals. 

With regard to obsoiesconce, there appears to bo no 
annual allowance at present possible in resjiect of this, 
but where claims are inmlo sjieoilically under this hoad. 
an allowance is made from the aaaossment for plant 
wUch is scrapped to the full amount at which the same 
stood in the nooks at tho previous stocktaking. 

With regard to horses, no allowaaoe is made for these, 
but the full cost of roplaccmont is to be charged as they 
occur. 

Fixtures .—No aUowan<^ is made for depreoiation on 
fixtures, unless these are includotl under the hoad of 
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plant. Any roplaoements aro allowed in full against the 
year’s woriung. 

It m to bo noted, as evidence of the interest now taken 
in securing the allowancos for depreciation, that whereas 
in the year IB93 -4 the deiareciation aliowancos were 
only £4,lU5),‘i07, they have steadily increased until in | 
3 they liavo reached £12.707,580. 

The arguments used in c‘»nnection with depreciation 
as regards income tax may be n'garded somewhat as 
•special pleading, but it may bo of inUTcst to suiuinanso 
tile grounds s^iocitiod by the Associal^ed (Chambers of 
Commerce in JKU7, for an incnsase in tlie rate of allowance. 

1. That maehmes become obsolete much more quickly 
to-day tlian formerly. 

2. That' tlie value of machines <hmiiushes imuo rapidly. 

3. That the lirst purchaserN pay a heavy premium ou 
now machines, and, after a year (»r two, could purchase 
8U}X*rior machines at half original price. 

4. 'I’hat machinery is w()rkrd at higlier speed, wears out 
sooner, and is more rapidly dcpreciat-ed to-day than 
formerly. 

With regard to the ba-sis of diminishing value, it is Ui bo 
noted that the Inland Kevenue iiutliunlies liave now 
reverU'il in a number of <'as(w to tho basis of original 
cost, and that whore, say, 5 |M?r eerit, is allowerl on ongmal 
cost, there is often an alternative rati' ol 7i per cent, 
allowed on tho diminishing value. 

KcupuxUs .—The practice arlopled by t he liicoinc Tax 
authorities provides for tho charging up of renewals to 
capital neoount where depreciation is ullowetl, and they 
usually decline to allow both renewals and depn-oiatiun 
as a charge against tho yi-ar’s prolits. The result is to 
treat renewals as capital expenditure, w’hioh in turn 
are subject to deprceiatiou at the rale agreed on. If 
we take Mathioson's example of the lile of a boiler at 
15 year.s, al< tlie end ol 10 years, of wlueii we have to renew 
tile furnaf.es, jt will 1 m> that }>y charging nmewalH 

to enpital, we can only provide for 25 per eent. of liio cost 
of the renewal before the expiration ol tho life period. 
Therefoni. if W(i are txi charge renewals to eapilal, it is 
evident that in our calculation of the ruU^ oi dejireciation 
wo must include tho provision for rcm^wals along with 
deterioration. 

Tho tendency to*day is to separate renewals from 
ilopreciation and to piovido a lixod sum annually against 
renewals and repairs, charging the outlay each year umlor 
both tiiese heads against the sum thus accutnulaiod, and 
leaving deprecluUoii to include iletorioratiou and 
ob.soloscence only. 

Fire infitirauce and depreciation. The [aunt lias boon 
mentioned that in tho case ot writing down machinery 
and plant by an inorea.Hed ralo ot depreiuation, the value 
m the COSO of a fire would be affected in tlie claim for 
repIaiM'inent. 

Ul«»n enquiry, 1 am informed that, it is usual, m stime 
offices, to apjxmd a declaration on the face of the policy 
that the depreciation writtem off in tho books ol tiie 
busmess shall not be taken for the purpose of assessing a 
lire lo».s. 1 am also informed that the assured is coveiod 
for the value of tho plant at. the time of the tire, and that 
tho original cost tjf tho plant, Uxsa depreciation, is not 
noecHsanly the basis of tho claim. 

There does not appear to be any scale of tleprcciation 
in force for dilTeront kinds of plant recognised by tho 
insurance companies, but os tliese losses aro generally 
settled as between the assessors and surveyors, acting for 
botli parties, or failing thoir agreement by arbitration, 
no sjiecial rates are appheable, but each case is settled 
on its merits. The principal factor appears to lie tho 
possession of dofinito and spccilic mforrnatiun on the value 
and cost of the plant, and so far as 1 ixavo been able to 
gather, the rale of depreciation adopted by the insurtxr 
does not, in any way, govern the claim in ease of tiro. 

It is to be noted that it is a general provision in fire 
insurances and policies that tho company may elect to 
replace the plant. 1 have not been able to discover any 


instanoe whore this has been done, and probably it was 
never ixit^iuded as otixor than a protectitm to the company. 

Turning buck to the consideration of the subject 
generally, we have now dealt with the adoption of rates as 
regards cost purfioses, we have oonqmmd the rates allowed 
for income tax purposes and we shall probably have 
arrived at tho conolusiou that the allowances for incomo 
t ax are in no way to be regarded as a standard of the 
deprticiation raU’s necessary for business pur() 08 os. * 

There exists some ('onsiderahle controvtirsy as to tho 
proper authority to jix the rale of doproeiation. One 
engineering author <;onsiders it unfortunate that tho subject 
of depreciation is generally settlcnl by the auditors, and 
claims that, only an enguun'r cun umlorstand it. A similar 
claim is put forward by jirofessional inachmory valuers, 
ou the ground of Uicir independent position and general 
trade knowledge. Tho engineer ib. n<i doul)t, the best 
autliority on deterioration. Tlie chemist (as manager) 
18 jirobably tho best autliority on reiiowals and probably 
lioth for obsolesci’m^e, while lor linancial considorations, 
the auditors take the lirst place. 

In the. ovideuco given by Mr. Arthur Ohamberlain, of 
Ririihnglium, repre.scntmg the Dirmiiighain 4!hambor of 
Cbinmerce, befort' the Income Tax Committee, he states, 
somewhat emphatically, that he would prefer to be 
gullied by tlie linancial expert on the subject of deprecia¬ 
tion rather tlian by either his ('iiginei'r or a professional 
machinery valuer, on the groumi that tho true test of tho 
value of the [)lanl is its earning pow’er. 

Thus biings us to the oonsuloralion of my last jmint: 

Financial deprecintion .—You will, iHirhaps, romorabor 
tlnit iu the ojicnmg remarLs, we rcfeired to tho 
(Inuimslied value of inachmory. duti to the changes in 
markets and triidi', winch incliuli's tlio action of foreign 
tariffs. 

V\'e have already dealt with deforioration, renewals 
and oh.solescoiice. and we liavo still to take a general 
survey ot tho plant and maohmery item with regard to its 
pe.mtion from t)i» ixant of view of earning jiower. 

The argument put forward is that tho plant and 
machinery asset tends to increase as time goes on, until 
it obtains an undue and predommating ]>oMition, that aa 
prohts always tend to a minimum, tho value of the plant 
and machmery item m all busine.sscs requires to bo 
steadily dimmished it the ratio of profits to capital is to 
be maintained m future years. 

From this point of view, tho ideal condition would be^ 
if we take tiie case of a new plant, that tlie eajiital account 
IS to be closed immediately the installation is completed. 
AfiiT that, all additions, renewals and repairs are to bo 
provided out of pi-otits, and in addition, the value of 
the asset is to l>e writtiui down annually. 

The answer to this is, that if this ideal of depreciation 
were to be seriously jiroposed, it would be very few busi¬ 
nesses which oouhf be earned on. The reply is tliat in 
th«^ history of the great number of businesses which have 
disafqieared, Iheir nun began when the value of their 
plant, tnuchitiery and biiildingH steadily increased, even 
although their productive capacity fohowed. That the 
insuilioieut depreciation was a more potent factor in thoir 
downfall than either prices or markets. That prices and 
iiiarketH are dependent on new moohinery. and that the 
obtaining of new machinery depends primarily ou the 
Butfieioncy of the depreciation. 

In this eonnection, the rates of depreciation in foroo 
in tlio Lhiited States would apjwar to be greater than in 
this l ountry. and that there are not wanting prophets 
who trace the alleged falling otf in the position of the 
English manufacturer in the world's market, due primarily 
to tho insuilioieut depreciation of plant. 

In conclusion, 1 have endeavoured to put before you in 
as brief a form as possible a summary of the ofiinion of 
authorities to-day on tins subject. There is a tendency 
lA>-day to allow a larger provision for depreciation than was 
formerly deemed necessary, and to admit the importance 
of depreciation of plant and machinery in industrial 
economics to a degree never contemplated by a paat 
generation. 
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I.-PLANT, APPARATUS, AND MACHINERY. 

(('ontiflucd from page 30JJ) 

English Patents. 

Ahsorfn'fitA for or vapours and the apjilicniimt thereof 

for )>urtfipn{; or recovering gases or %'apoiiis, or hkc 
pvffsi,<<(■.<<: hnpiovfd — . J. lioMur. Eng. Pal. 

lUOf). A ll.. jHigc 373. 

Separators ; Jmpfs. tn caitnfugal hand - —. E. (t. N. 
SalonniH, 8tockhi»lni. JOiig. pHt. 10,223. Aug U, 1U05. 
Uiidi'i lilt. C’ojiv.. Del. 31, U>04. 

The HtamI ami tlio housoa " for lUo wonii-wlicc'lH and 
spindloH of tlio H(»purator aro anaiigi^d bo that they arc 
very coinj»u-t and mutually Htrongthon eachoth(‘r, and arc 
caKV to east. '\'[\o uovcvh to the hour's, arc tastencil by 
Bluling Hprmg*ealclu'H, and the crank jk nttaeliod to the 
alialt l»\ a eliding Hj>nng, cam and ))latc. 'I’lu* cam also 
aaivos as a clieok-nuf lor the worm-wlicci which l^ driven 
on tin* conical end of the Mhnfl. -\V. ll, ('. 

OU ui feed and other imJtr : Jtnpfs. in and apparatub for 

dcti rniiniiig the anttnnd of -1). 11 .Munson, Hartlc* 

jiooL Eng. Pal. M03I. A}inl 14, 1005. 

A SAMPLE of the wilier is eollectcd m a cyhmlrical tulio 
and Its turbidity compared with a iliimlx-i- of slandards 
contained m siinihu lulws 'J’h<*se standards are in‘i*)mrcd 
by (unulsifying oil oi* iither .suhstain-rs with water, each 
hiiceo.sHive tube huvnig u lurhuiity corresiKUiding with 
mi iiicreaKed quantity of oil.—W. P. S. 

Furnaces or ajyparatus for siijt^dijing heated ait ot gases 
for tndnstiial purposes {J>n/>ng tea. a-r. | J1 1). (J, 
Clark. Eng. I’at. 10.107, Ihdo. XVIU.I., page 387. 


l'NITKi> STATE.S I’aTKNTS. 

Comjiosdion of matter {for protecting parkings Jrom the 
action of lubricating oils[. L. 8. van Westrum, Iterhn, 
(lormany. U.8. }*at. 814,750, March 13. IDOd. 

A COMPOSITION consisting of 5 jiarts of castor-oil, 3 to 4 
parts of line graphiti*. and 1 to 2 jxirts of cau.stic lime is 
claiUK'd. ll- IS uscil to prevent packings tiom being 
attacked and ibssolved by ]ielroleum or eijmvalent 
InbricHTits.— VV. 11. ('. 

Fifractioii vessel. (’. M. ('hamherlnin, Ih-hiI. S Dak. 
U.S. PttI 814.140. March 13. lOOb. 

A lom; tank i.s sup|sirted in a horizontal position by 
trunnions, so tlmt it can la* iimhned, and one or more trays, 
jirovaled with filter beds, are tixed longitudinally within 
i1. The tank lias leinovable ends, one ot whieh is 
jirovideil with a di.schargo gate or gates, corre-spiimlhig 
to and forming one end ot tlie trays 11. t'. 

KUn. It. W. Stewart, Eindiay, Ohio. U.S, Pat. 815,387, 
March 20, lim 

The claim ir for a kiln chimney wlueh has two H(*parato 
llucH—a “ main or lire flue,” which takes air from the 
exterior of the kiln, and a siippiomontary Hue within and 


surrounded by llie main flue and which communicates 
at its up}ier and lower ends with the interior of the kiln. 

—\V. H. C. 

J(/ln. K. tv. Stewart, Fnidlay, Ohio. U.S. Pat. 815,368, 
March 20, lOOG. 

'I’nis is a modification of the pri'ceding patent, m which 
the RuppiomentHry Hue surrounds the mam Hue on tlireo 
Hide.s.- W. H. C. ' 

Ihstilling apparatus, (i. P. Wentz, St. Louis. Mo. 
U.S. Pat. 815.392, Mar<*h 20, 1900. 
j 'J'liE claim is lor the combination ol a steam generator 
with a condenser and a w'aler reservoir. A water-supply 
I pipe connects the lower portion of the condenser with the 
I lower yiortiou ot the reservoir, and a water-return pi}>e 
I connects th<! toji of tlie former with the tot> of tlie latUu*. 
The steam generator is a cyhiidncal vessel, having a hand* 
o]H‘nnig ahoNc jirovided w'lth a ca[), from wliii h a pJl>e 
iemls tlie vapours to the condenser, and an inoiini'd bottom, 

I in wliich tliere is a tap for drawing ott sediment Watt»r 
1 IS sujpplied to the geuciati^r through a jiipe comiectcd to 
I the wuler-return jupe, iMttween the (‘ondenser and the 
' reservoir, fliul which la <!Oiitrolled )>y a valve, ofiorated 
by 11 crank ullachcd to a float m the generator, and 
provided with a nozzle to direct Die wabu* with a gviulory 
, iJiotioii on to the boltoin of the generator. —W. H. C. 

1 * liter \lron-liijdritgen (iUog\. H. C. (tesuer. Xew' York, 
X.V. U.N. Pat. 815,417, March 20, IflOti. 

Tiii.s mvontion relates to a filter consisting of a fiorous 
(ioheri'iit body of agglomerated ]»urticlcH ot an alloy of 
iron and hydroLTi'U made in the Joriii ot a rigid nlat-e or 
tube.—Ik N. ' 

Filteiing niateiial. O. Lofller and W. VVeidlc, Vienna. 

' I’.S. Put. 815,840, Mairh 29, 1900. 

; 8ee Eng. Pat. 00.55 of 1905; tins ,1 . 1905, 037.—T. F. B. 


French Patents. 

Jhstillafion of lifjind.s , Process and apparatus for tht 

continuous -. J. Fischer. Fr. Pat. 359,533, June 

22. lt>05. 

The apparatus is shown in longitudinal vertical section 
in Fig. 1. m lionzontal section on th<^ Imo, x, .c', m Fig. 2, 

' mill in verUcal cross section along tin' line, t/, y\ in Fig. 3. 
'J'lie liquid to be distilled enters the apparatus by the 
pipe, g, into the liuttom of tlio chamber, c, from which it 
' flows tlirougli tlie <*hainber!9, r, formed by the partitions, 
b. being comix'llod to take a circuitous course by the 
vertical baffles, j. The vaiwurs rise into the hood, A. and 
, escape by the ojiening, a, whilst the residual liquid 
i collects in the chamber, c', from which it Hows to a second 
. apparatus or to a tank, by the pipes, k. The gaseous 
1 heating modium enters through, m, into the chamber, c', 
j passes lip the channels, d, over the baffle, k, and down tho 
i channels, d', giving up its heat to the liquid in the 
I chambers, c, passing finally into the chamber, C, from 
j whieh it either goes to a second apparatus through the 
passage, n, controlled by tlie damper, or by the 
passage, o. controlled bv tho damyier, o\ to the Hue. The 
apparatus is supjiortea on a base, I), and the heating 
may be increased by injecting liquid fuel through p. 
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by a lever attached to tlte shaft of the gas irngiae. 

—W. H. C. 

^’’'‘rnd V p“" W«raf«» /or-. A. H. Meseinger 

and V. Popper. Fr. Pat. 369,594, Nov. 18, 1906. ^ 

,8l« Eng. Pat. 26,871 of 1905; this J., 1908,304.—T. P. B. 


U.-FUEL, GAS, AND LIGHT. 

(Coniinurd from payc 308.) 

Calciuni kydnde ; Jnduxtrial production of -G. F 

Jttubert. CompteH r«nd., lOOU, 142, 788—789. 

oalcimn is prepared by electrolysuig the fused 

is a^S or“‘i-lV b"’T^'”’® ‘'ydrogen. The product 
90 i>ftr PBnf containing about 
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EMGUsn Patents. 

Burtnr» for liquid fuel, J. W. Morion, Carluke, N.B. 

Kng. Put. 4033, March 1), 1905. 

In a humor lor liquid fuel, operating by nieane of a s(eam> 
IirojHilled Kjuny, tlio spraying noz/.le is littcil \Mth u twti- 
wuy conutM-ljou, one hraiioli of wluch Jeads to tlio boiler 
ill wliieh the buriu-r is generating the Htoam, wIiiIkI iho 
olhiT IS ctuini'cled to u sTiiall iml<*jM‘ri(len( boiler. On 
stalling to use the burner, steam cun l>e raiM^d quickly 
III the small boiler, which is then kept iii oiwration until . 
a Kullieient supply ot stcHiu i.s obtained Iroiii the large ; 
boiler, wluircujion the valve connecting the small boiler ' 
is closed. {Rcicrenec is directed to Lng. J'uts. 4040 ol I 
1K80 and 15.‘J70 of 1904.)—11. IJ. 

(im-producivtj plavt». \Bnrichuiq produar gas]. H. 0. i 
Hills. Uotiiilcy, Cheshire. Kng. Pat. 9171 Alav •> 1 

itior>. ■ ’ 1 

In order to remler produeiT-gas. gemaaled in a suction 
producer, Hintiihle tor us«! in a gas engine winch is desigiKKi 
tor ojM.'rating .with onlinniy coal-gas, the producer gas, 
in passing Irom the pi(»duecr to the engine, isearhuretted 
in the u.sual munnei hy drawing it thrnugli a vessel 
containing ahsorhent inaterml. im)>regnuted witli henzol 
or the like, jt js elainied that the calontie value of the 
gas IS thus raised from 130 — 150 ui» to 500 P.T.T. 

—11. n. 

O'ufi ceiJorinnicr ; JhamUmj —. C. H. Peaslev, Smeth* 

wiek. Kng. Pat. 10,721, May 23. 1905. 

A U.RHAJ’Ei> tube, one liinh of which is enclosed within 
a vertical ehinmey, is piovided at the toji of each hmb 
with a small tank, and lontains enough oil, or other 
suitable liquid, to iili the IiiIjc. and partly lit! the two 
tanks. The gas to be examined, i.s Immed* in un utinos- 
phciic liurner at liu‘ bottom ot the ehimmy, and the oil 
in the heated limb oi the (J-tube rises to a level ah(*ve 
that in the other limb coricHpomlmg to tlie teinpciature 
attuiiifd, 'J’he diflerence in level is. lh<a-elore. a measure 
of the ealonlic value of tiie gas, and is recorded auto- 
inatically by means of two floats situated m the tanks, 
and connected by threads or metal strips to two pulley- 
wheels arranged n))on a horizontal 8pilldh^ The spimlle 
rotates as the floats rise and fall refl|M‘etively, and opiuutes 
a lover carrying a inarkia-, the latter tracing a diagram 
upon a moving band of paper, actuated by clockwork 
and ruled w'lth a scale which indicates directly the calorific 
values. —11. B. 

Minerals [dual]; Apparutua for cleaning and separating 

-. (1. F. Zimmer. London. Kng. Pal. 1.3,955, July 

6, 1905. 

The crushcil coal is made to jiass along a vibrating 
conveyor trough, fitted wulh a corrugated Ixittom at the 
feed Olid and having a succession ot false bottoms con¬ 
sisting of perforated plates, woven wire or grids, 
alternating with outlets lor the removal ol waste. 
Adjustable weirs and ajau lures are also jirovided in Ih© 
botUuna of the trouglis, whereby the niatenai is gradually * 
sized and cleaned as it is carried along the trough. i 

~J. H. C. 

Coai and other ntim rals ; Apparatus for washing and 

separating -. 1). Campbell, K. B. J. Binrne and W. 

Reid, Hainilton, Lanark. From J. Smitli, Hatting 
Spruit, Natal. Kng. Pat. 20.650, Doc. 20, 1905. 

In jigging, a clearing arm or finger ia jirovided which i 
projects into the stone-trap. Arrangements are made for 
moving this arm at intia vals so as to prevent the trap ; 
from becoming choked.—J. H. C. 

I 

.Burntnt; liquid fuel ; ApjHiratus for -. J. W. Morton, ' 

Carluke, N.B. Eng. Pat. 4931, March 9, 1906. ‘ 

The liquid fuel is sprayed from a nozzle into a chambi^r I 
having a tortuous passage in tlie form of a bend or spiral, ! 
which promotes the vaporisation of th© fuel and its 
admixture with the air which enters the chamber along ' 
w'ith the jet of fuel. A baffle-plate, of conical or other j 


suitable form, is fixed above the outlet from the chamber,, 
to rotidor th© combustion more perfect. The chamber is 
constructed of refractory materim, such as fireclay.—H. B. 

Oas ; }'roc( ss and apparatus for pioducing coal ——. 
P. Busse, Orosta, Saxony. Eng. Pat. 4959, March 9, 
1905. 

See Addilion of March 14, 1905, to Fr. Pat. 348,411 of 
1904; Hus J., 1906. 1007.—T. F. B. 

(his-vuiking plant ; Inipts. in. connection with the hydraulic 
mains of ■ • fur c.dlecting pitch therefrum. J. V. 

Johnson, London. Frtmi Doutsche I'oiitinental Gas- 
OcH.. Dessau, Germany. Kng. Pat. 17,404, Auc. 29. 
1905. 

Within the hydraulic mams of gas-making plants, 
rc-movahlc scoops or the like me ariutig<Hl beneath the 
ends of tlie dip pijies, for cidlecluig the' infeh dropping 
therefrom, the scoops being withdruw’n w'hcn jilied, and 
replaced by empty ones. J'hc arrangement is sjMTinlly 
applicable to mains jirovided with a longitudinal inelinetl 
sealing partition, forming a separate longitudinal inclined 
chambi^r provided at the top willi a senes oi a|KUtures 
ami eoveis; through these aperture.s the scoops can be 
inserted or withdiawn. witliout int<‘iTupling the gas 
manufacture.—H. B. 

Gas engines ; Proctss for the utihsahon of the waste heat 

of marine - for the production of steavi fiuni sea water 

for feeding gas generators. K. ('apilHiiie, (Germany. Kng. 
Pat. 22,594, Nov. 4, 1906. Under Ini Conv., Nov 5, 
1904. 

The hot exhaust gases Iroin the engine, or liot gases from 
the gas generator, are led down through the lubes of u 
Imiler, (.ir heat interohangi'r, proilucing steam I'roiii the 
sett-water contained therein, ‘llie steam is utilised in the. 
gas generator. A tionslant How of iresh sea-water lukea 
place into the interior of tfie boiler through a tubular cod 
arranged within an aiiriiilar jacket, surrounding l!io boiler. 

A eorrespoiulmg constant slroam of the boifiiig. merely 
slightly concentrated, sea-wuter fiows out fioiu the top of 
the boiler into the said jacket, ami, on its w'ay to waste, 
parts with its heat to the fresh water liowung jii through 
the ooil.-~ H. B. 

Coal gas ami other gases , Process and apparatus for 

washing or purifying -. K. Otl. Zurich, ^Sw'itzer- 

land. Kng. J*at. 6773. March 18. 1995. 

See Fr. Pat. 352,5(16 of 1995 ; this J.. 1905, 901.—'J. F. B. 

Incandescent light; Process of gene.rnUng - -. 11. Mewes, 

Berlin. Kng. Pat. 5205, March 13, 1905. 
Hyokoofn, coal-gas, or other <‘omhuHtih]e ga«, and 
oxygen, the air, or other gas used as sujiporter of l•om. 
buHtion, are enriched hy the addition of volatile, 
combustible or iiieomliustible compoiindis “ such as 
calcium ethyl, calcium methyl, ♦•alcium ethylate, 
magnesium »*thyl, silicium ethyl, silieiuin ethylate, borax 
ethyl, ahiimniurn ethyl, aluminium ethylate,” for the 
purjKise of obtaining light bjy the incaiideseenee of the 
liberated particles of im-talhc oxide, &c., without the 
iDtervention of a mantle. Burner jets, Irom which the 
enriched gas and air resjiectivejy issue, are arranged at 
suitable angles to each other. If dcsirtsl, however, the 
fiames may bo directed upon the surface of a mantle oi' 
other suitable solid body.— H. B. 

IGNITED States Patents. 

Oaa producer. A. teasoli, Koine. U.S. Pat. 815,794, 
March 20, 1900. 

See Eng. Pat. 20,078 of 1903 ; this J., 1904, 810.—T. F. B. 

Qas producer. C. Ellis, Assignor t^ Oombustion Utilities 
Co., New York. U.S. Pat. 816,913, Mareh 20, 1906. 

A GAS producer is combined with a fuel-burning furnace 
by a pipe connecting th© waste-gas outlet of the furnace 
with the producer. This pipe is provided with a valve- 
controlled air inlet, o^n to the atmosphere, and with aa 
air injector between the inlet and the producer.—K. L. 
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Qas gcnera^r. J. Radoliffo. Elland. U.S. Pat. 810.123. 
March 27, 1906. 

Ske Eng. Pat. 7692 of 1904 ; this J.. 1905, 490. -T. F. B. 

Qas-purifier. F. G. Hobart. Beloit, Wis., Assignor to 
Fairbanks, Morso and Ck)., Ciiioago, 111. U.S. Pat. 
814,698, March 13. 1906- 

The purifier doscrihcd is for gas or liquid, and consists 
of a shell or casing, in winch are a number of removablo 
trays, closely fitWd in the casing and dividing it into 
compartments. In each compartment, filtoriug inattirial 
IB placed on the trays, A jiair of ]>i|KJS rest on tlio bottom 
of tho casing, and pass vertically npwarrla through tho 
trays, which tit closely round tlni One of the pilot's 

has inlet ports on one side of the trays, and the other 
outlet jKirts on the other side ot tlic trays. The pipes 
pass through apertures in tho cover at the lop of the casing. 

- \v. a H. 

Vacuunt lampit; Method oj producing —. 1). .M. Moore, 

Newark, N.J., Assignor to Moorij Elisetrical t:o.. New’ 
York. U.S. Pat. 8i4,794, iMurcIi i:i, 1906. 

In the process d<'serilx'«l for inaniifaeiuiing vacuum- 
tube electric lamps, llie interior of the tube is eouted with 
an organic siibstani’c, such as ii hydroearbou, whicli is 
electrolysed in older to form an adherent coating of 
“ fixed solid residue,” on the interior. While the electio* 
lytic process is being earned on, the tube is exhausted and 
finally sealed off when the decomposition ih practically 
complete.- W. (\ H. 

Fkknch Patents. 

Fuel: Agglomeration of -. \t'fihstitii>n of imstc 

ccUulose lyc8.] A. F. Tavernier and ('. Oulmaii. Fr. 
Pat. 369.249. Nov. K. 1906. 

Waste cellnlowi lyes from |>aper manufacture are treated 
with sulphuric ai*id and concentrated (ti a syrupy 
consistency, then W'cll mixed w'lth about 20 parts of the 
previously ground and sitterl fuel. The mixt ure is hedl<;(I 
for 10 minuUis with direct stimm, then formed into a paste 
and pressed in a brjquett(' press under a iiresHure ol 200 
kilos, jier sq. cm. 'I’he briquettes are dried m u chamber 
built of bricks and covered with’ red lead. Vajamrs of 
hydrochloric acid are jiassed through the chamber. By 
the action of tho acid the cellulose is transformed into 
carbon and thus made insoluble. The hydrochloric acid 
vapours are rcwivcKl in water and used again.—K. L. 

Burner; Liquid fuel -. C. Leistner. Fr. Pat. 

,S59,356, Nov. 9, 1905. Under Int. Conv., Nov. 10. 
1904. 

See Eng. Pat. 24,372 of 1904 i tins J., 1906. 114.~T. F. B. 

Gas generiUor. W. 'rowns. Fr. Pat. 359,203, Nov. 7, 
1905. Under Int. Conv., July S, 11H)5. 

See Eng. Pat. 14.090 of 1905 ; this J.. 1905. 1163.—T. F. B. 

Oas-rctort furnace. W. Ba<;ker. Fr. Pat. 359,255, 
Nov. 8. 1905. 

The furnace is circular in plan, and comprises a senes 
of vertical retorts arranged like a ring in an aimular 
chamber in the masonry. In the centre, and below the 
level of the retorts, are a number of generut<A the gases 
from which are led through numerous ili^ into the 
annular retort-chamber, where they burn on encountering 
streams of preheated air. The chamber is sub-divided 
by partitions tA> cause the hot gases to pursue a zig-aag 
course round the retorta, luid the waste gases finally pass 
off by ft central chimney.—H. B. 

waslitr. Cie pour la Fabr. des Compteiirs et Material 
d’UBines 5 Gaz. First Addition, dated Nov. C, 1905, 
to Fr. Pat 366,721, of Aug. 7. 1905 (thia J., 1006, U). 
The washing wheel referred to in tho principal patent is 
here modifi^, by substituting discs of glass, arranged 
upon a rotary metal shaft and spaced apart by means of 
leather washers, for the sectors of glass, arranged radially 
rotmd the shaft, as therein deaoribed. To prevent fracture 
of the glass discs by striking against the walls of the 


j washing chamber as tho shaft oarrying the discs is lowered 
I into or raised from it, each end of the shaft i« provided 
I with a vortical guide rod which sinks into a vertical pit 
i or channel in tho masonry, keeping the discs clear of the 
j latter.—H. B. 

! Gas washing and purifying apparatus. Kirkham, llulelt 
1 and Chandler, Ltd., and S. Horsey. Fr. Pat. 359,276, 
Nov. 9, 1905. Under Int. Conv., Nov. II, 1904. 

8rb Eng. Pat. 24,467 of 1904 ; this J., 1905, 1056.—T. F. B- 

i Gases; Apparatus for [automatic] analysis of -. 

Monopol B(4riobHkontroll-A[>parate K. SUnnboek. Fr. 
Pat. 359,352. Nov. 2, 1905. XXIII., page 396. 

Filaments of iridium for incandescencclamps ; Ap}iaratus 

for hakimj -. K. J. Gulchcr. Fr. Pat. 369,162. 

Nov. 4. 1905. 

The apparatus is dcBignod for annealingiritlium filaments. 

I obtained by mixing finely-divided iridium with an organui 
j agglutinunt material, forming t)ie mixtiu'e into filaments, 

; drying tho latter and reducing them in a cuiTcnt of 
‘ Iiydrogen. An annular oxyhydrogon Imrusr is suspended 
I on a carrier bolwi'en tw'o vortical guides, and can Iwt ettu»4‘d 
to ascend or desee Ixjtween llie- guides by moans of 
j attached cords, w’orking over pulleys at the* top of the 
; guides and eomieeUHl to a winding spindle at the base of 
I tho apparatus. The burner consista of two coneeutric 
eonieal ehamlxira, to oni' of winch oxygen is led, to tho 
I other, byiliogen, by moans of llexible tuning ; an annular 
Dame IK thus produced, wlulst the central space admits on 
upward current of nir, and all<»W8 tho iridium filament to 
pass llirougli, os the burner rises or falls. '.I'lie filament is 
HUs|H.*uded vertically from a thick plotmum wire, so as to 
be 111 tile eenlro of tlie llamo, and tho burner is raised and 
lowered as oft<*u as desired, to bake the filament tliroughout 
its length.—H B. 

lytrundesccnre bodies for dectnc ligiding; VrocCrSS of 
making — by proilur.ing a meialtic deposit on a metal 
core. .Siemens utul Halske Act.-Ges. b'r. Pat. 359,339, 
Nov. II, 1905. Under Jnl. Conv., Nov. 15, 1904. 

See Eng. Pat- 23.097 of 1905 ; this J., 1906, 115.—T. F. B. 

III.—DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

[Cotdimied from page. 309.) 

I Pine u^ood ; Products of the disiillalion of -. W. H. 

j Walker, E. W. Wiggins and E. C. Smith. J. Amur, 
i Chom. Soc., 1906, 28 (Abstracts) 103—105. 

I The ilistillation was effected in a retort made from a 
12-in. wrought iron pipe surroundod by a 14-in. pij»e 
serving as jacket. Superheated steam was jiassed 
throiigli the jacket and the iutonor of the charge, the 
ilistillation being staited at IIS'^ C., wlulst after tho oil of 
tur|>entine and rosin oil had come over, the temperature 
was raised gradually to 400“ C. It was found that heart- 
wootl was of little value for tho production of turpentine 
OH compared with stump-wood. The turiwiitme obtainwl 
gave 80 ixu* cent, of distillaU*) below 163“ C., had a sp. gr. 
of 0*866 to 0*867, and showed a sjiecific rotatory jiower of 
+ 2H'7“. It contained very little acid and less than 1 
pi»r cent, of non-volatile matter. Tho crude rosin, after 
heating to 150“ C. to expel moisture, solidified to a hard 
mass with clear vitreous fracture and of almost black 
colour. It was. therefore, converted into rosin oil, when the 
following products wore obtained:— 



Per rent. 

Hp. gr. 

Acid liquor ... 

. 3.V.14 ! 


Koitin Nnirlt. 

Bosin oU . 

. 

0-030 

. 20-47 

0-900 

Blue oil . 

. 17-01 

0-004 

Oreen oil . 


1-080 

T« . 

. 4*02 ! 
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CAprll 30,180«. 


In another mnm of ex|iBriinents, the wood was sobieof/,H 
to dry distdlat.on w.th the follomng rZite: - ^ 


J 

ir 

Jii. 

IV. 


.a* 


ii'd 

2-0 


G 

sS 

Is 

s.*-* 

. c 

^1 G 
a 


a. 

« 0/ 
B" 

H 4. 

%> 

(h 

t" 

kt tAi 

s 

43-0 

34-2 

19-5 

M8 

2H-7 

46-0 

25-9 

1*70 

1-32 

25*9 

39-0 

19-H 

24-1 

51-4 

26*8 

J-HO 


>— O' 

O.^ 


:i*o 

2-6 

2-0 

;i*6 




24-i'> 

H4*5 

23-3 


io‘th,''ll'K(''Ho.,''“ ’"'“fl' 'vIniHt 

to ell,ov( •t0(l'’"r “'n"' 7 ir '* '“">I'>‘''Otiire was raised 

on a or,I I, 1 I """"'"K "o the yields ealeiilaled 
<H 1 a cnifi „1 vvood ol HOOO U>. 

i^Vom sli'uiji distillation i 


*HI of tiir|)ciitun 3 . 

»<‘IJow oil . 

Hosln . 


mills. 
:5]6 lb. 


Krom dry distillation ■ 


V'','', ii'-ftatr of lirnc . 

l.iKlif oil. 7" 7 t'',, 

. 

Wood tar'.:::;,.. « 

. izii II) 


YlrM. 
Por ••(■nt. 


3*00 

f>-:i(i 


Yit'lil. 
IVr rEul. 


IT'-OO 

2*ni» 

2(I-2k 


- 1 ). 11 


hoiiis,,,,,,, r/,c sews C„ll,„., _ 

liHK " <-tlii'iii. Soe., 1IIU6, 28, 3,S4-- 

.iKN^iNos Od finiiislied a sniall <,uaiilit,v of a friudion 
having an odour ol lurjwntino, and iillimatelv’ 
after reiwiled fractionation nn.ler a iiri^s^ie III t^^l , J ’ 
iIk' followiu;^^ smos was olilainod : - ^ ‘ 

Proboblv forniuln. Mol. wt. c „ I 


prtoora^hik “‘{.“‘'“'.■‘tt'“'"Of?! oils attd more frequently 
jr'iiicrH ink. toi it« dettirimnation, dimethvi HiilTihA-to 

dioTn'r"'""'"''’ ““71’ the h^drotrlir 

wLdemn dTTTr '*‘0 oo'tl Itot does not act on 

petroleum d htiilales and rosin oils. In the method 

isTdded lo' *'1"’ ™‘ ettamination 

and a I all V ^"‘“‘''‘Vohiiue of dimethyl sulphate (one 
about UH “ ” '”’1 “lopjiered glass cylinder of 

iWs 0.5 7e' gtaduateef so that eaeh division 

rqiiats Oo e.e. Iho ooiilents are well shaken for about 
onn iniimte and left to rest nnlil the two layers have 
(Oiiiplelely sepHrated. when the increase m the Volume Of 
the lower Inver mdieutcs the quantity of eoal-tar hydro 
carbon oil taken up by the sulphate. ^ 

J‘or (ho esimialion of tar oil-s ni priiiterB’ mk the himr. 

If^lh ‘■""'''“"r' “ W’t'maU'd m the usual roanneO’ 

he varmsli contain aaponiliable jiroducts, 25 e.c are 

|.“5 . ‘■''‘I'“™‘<;d t'l dryness on the tvater-bath with 
riitrc „f*or" '‘''"’imhe caustic soda sohitioii (80 gnus, iii 

oO r 1 With 100 

tiii'ieO Tl 0 ,. l" “''^ration re,«,ated two or three 
. lue clheieal solulioii eontaimug the hydro 

, cai lions IS washed witli waler. Ihe ether exisilied hv 
evaporation iii a lured iilatiinim dish, and the rosiduO 

.....a™ Et" 

Hy llm tn*ntmeiit of fiiiv nilv cur.K . . i- 

.dl ,e lii -cr r fVl"' '■"'npare.l 

:to ‘ 

oor-h.;of^ 

i luiiamlme.-i,*';;: ot pmoliue in oil of 

Emiuhh Patemts. 

-rr :.,r,7 

louc, jiait of the St,Hit, m wineh the tire-grate and ash 


^p. gr. 


‘MI,,, 

’ I 1 J' 30 

‘ . • M ... 
PnllOJ 


in 

121 

1.J8 

jr.i 
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IKl 


80*M1 

H7*m) 

80-08 

80-58 


13-01 

12 - 8K 

13- 43 
13-42 


0-7747a* * 
0-79t)2«« 4 
0-Ni40aa 4 
0-H378*« 4 
0*8511*"4 
0-8020** 4 


IM*. nf 700 mm 
C 


120-5 

I4r.-7 

lOH-170 

lOK-200 

21fk*2J7 

235-238 


Despite the turpentine siiioll, all the ahov,> were ontieidly 

us^'a^rr* rr .. >f un«t,iralm.?mnle ’ t 

usual icHlh. Jl,(. proporlutN o\ tlm Jiydrot-arhon (' H 
^:orre 8 p.,nd udh Ihooo of a ihetiiylbit-w-Urui Ufiu: 

HP. gr. IS too high, 'file hydroearhol (■’ r imwiv,7 

.'ivir'scrir"*" • ..'VS -= 

IHmelh/l mJpiMir lor ddrrmUing tar oil., admijrlurr 

hit m-a" ""d Ho hthaHour tmmrdo 

/fl% oils 0,1 of tvrjKnIinr and pinidinc. E Valenta 

t hem.-Zeit., 190(1, 80. 206—267. ' aienta. 

'iiiB fraction from coal tnr boiling at 240°—300‘ 0. is 


1-4200 

1-4370 

J-4460 

1-45H2 

1*4640 

1-40B2 


Mol. refraction. 


44*90 

48-70 

63-.I.K 

67-98 


m^drsideXiN, I'^ydad with numerous openings 
mtn" V'« “'vel. for tl?e 

ixia., which fe,l m Oom ^y^ ttT.?g7 ^ 

rti;eTo!:';;Mh'“ •'««fnietive dis^Iatio,, iried 

the ash nit rosiduo is romovod from 

Sidphalr „/ ammonia ; Mrthod of manufacturing _T 

t.mssmanu. Manchoator. Eng. Pat. 20,637^ Oot.' ll 

mmsm 
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expulsion being aided by the injection of air. The 
ammonium sulphatu solution thus obtained is then, after 
addition ol sulphuric acid when necessary, used in the 
saturator to receive the ammonia evolved os first described. 
Or. the solution may be neutralised by aniinoiua and 
crystallised. When terrocyanido is present in the crude 
ammonia liquor treated, the liquor may, at nil intermediate 
stage of the jirocess, be treated with an iron salt, and after 
removal of the precipitate formed, the cleared liquor i.s 
returned to the still in which thiocyanic aeid is set free. 
If cyanide be presont, an iron comjKiuiid may bo added 
to form ferioeyanide; or sulphur or a polysuliiliide is 
added to form a thiocyanate, with following treatment 
as described.—E. 8 . 

Uniteii States J'atknts. 

Wimd-still. H. Copilovicli, Hinckley, Mum.. Assignor to 
8 tniidiird TurjK'iitiiic Manufacturing Co., 8 l. I’liul, 
Minn. U. 8 . Pat. 814.1101, March 13, IHOti. 

Thb metal .still is cylindrical and has no bottom, but rests 
on the masonry foniidation. There m an opening at the 
top for i linrgiiig. The lighter products of distillaiion are 
led away by a jujic sitiialed about halfway up the side 
of the still, and the tarry jirodiiets are drawn oil by a [iqai 
running downwards tioi'n the floor.—t!. 10. P. 

C'oiimj : i’roci'ss of -. (J. E. Merrill. Peace Dale, R.l. 

r . 8 . Pat. 816,453, March tiO, WOti. 

A iloiiJZo.NTALi.Y moving layer of coal is Hiibjeeted to 
successive di'grees of heat, which may be regulated 
independently ol each other, so that the difl'erent gases in 
the coal will be given ofl at deleriinned jioints. The coal 
is, during its travel, protected t'lom contact witli llicair. A 
spray ut water plays on tlie heatvai mass of coal, and the 
steam generated thereby, together with any air which may 
be presi'id, are renuived by siietion. -K. ll 

(iKii.MAN Patent. 

lld-rh iriiiid htr ; J’ntrcax lor pri jiiinnij an alkaldnoUiblc 

prvdncl fioiii - u'/iic/j 11 milid at t/tc ordiuaty fewi- 

pfiraian Cliem. Pahr. Plorslii'iiii, ftr. H. Noerdliiiger. 
tier. Pm. I(i3,44«, June bS, 11103. 

Am, o.xygen or ozonised air is blown Ihroiigh erude beech 
wood tar liimted lo lUO 160' C., until the product is 
sohihh- 111 alkalis. Wlieii lold, the product is brittle, and 
completi-ly soluble in alkali ; it is sold to leseinble eolo- 
phonv 111 niaiiy respects. It has only a feeble odour, and 
IS staled to be applicable to phariiiacentical jiurposes, and 
also in Hie prodiiefiou of eolour lakes. Melnllie salts can 
be obtained in the usual manner from the alkali solution. 

—T. P. 11. 


I to the air, thioindoxyl acquires a red colour, more rapidlv 
I in presence of alkali; and, on adduig potassium ferri- 
I cyanide to its solution m dilute caustic soda lye, red flocks 
j of thioindign separate, 


CsHa-v., g 




1 I'htoindigo sublinios in long neeiHoH and can bo 
1 diHlilled in small qimntitieH almost without decom* 
; |K)bition. Jt is oxtreinoly resistant to oxidising agents, 
j and IS not acted upon by acids and alkalis, exoopt fuming 
, sulphuric aoid, with which it yields a soluble red sulphonio 
; acid. With alkaline leduoing agents it yields a product 
, soluble in alkahs. tho solution of which, on exjxisuro to air, 
bofjomes covered with a red bloom, and can bo used for the 
dyeing of loxtile libros, tluj shades produced being faster 
: to light and oxidising agents than those yielded by indigo. 

! Ihioindoxyl Inw properties quite analogous to those 
of indoxyl. With aromatic aldehydes, ketones and 
I dik(*toiies, it yitilds " thwmdogfnidea ” ; with isatin a 
thxoindirubm ; and with bonzuhlohydo and its derivatives, 

: yollow orystallino eoinpounds analogous t-o those obtained 
by Kriedliinder arul iXeudbrftM- (Her.. UKKl, 80 , 1077 ; 1902. 
82. 1827) Irom kelocnmaran, and erroneously bolievod to 
■ b(' flavone derivatives. 

I Arylthioglyepilie ni’ids to be ii.sed in tho synthosis of 
, thioindigo rornpoiuids, ran be prepared from thioglycollic 
; mid. H.S.f’Ho.t'OOH, from whieh by the action of 
' aromatio diazo-componnds. prodiiets ot the oomposition 
; X.N'g.S.CHa.COOH, are obtained, which on heating 
j evolve* nilrogon, with formation of the corresponding 
1 urylthioglytolho acids, They can 

i also be ohtumed in some cases by tlie action of nitro 
and hahigeu derivatives of aromatic compounds on 
thioglycollic acid m prosciice of alkali or an alkaline salt, 
ior example, dinitrochlorobonzono and thioglycollic acid 
in presence of Hodium acetate in Hlcoholic stilution. yield 
: dmitroplaunjUlixogltjciMic aad, ('flH 3 (A\() 2 )o..S.CH,.,.c 6 ()H, 

^ 111 . pt. 107'- IOH'^ C., whilst o-iutrocliforobeuzono or 
O'dinitrobenzeno yields m a similar manner, m prescnco of 
potassium hydroxide, o-nitrophonylthioglycollic acid. 
(flfUiNOal.S.tJH.i.OOOH. which, when reduced in acid 
, Holuliori, gives the inner anhydride of tho .smino-aoid : 

„ /S . CHo 

“*'‘\nh. 6 o 

] The thioglycollic acid is best prejuired bv Holmborg'a 
j method (J. prakt. Cheni. f2], 71 , 204) from chloroacetic 
I acid and |>otrtssium xaiithate. tho alkylxantho-acotic acid 
i produced being decomposed by alkalis or ammonia. 

; The azo dye-stiitfs pro<lucf*d by tho action of diazo 
I compoundH on thioindoxyl, give shades very similar to 
those produced by the »-naphtliot'’t-azo dyi*sluffs.—A. S. 


IV,—COLOURING MATTERS AND 
DYESTUFFS, 


{Continued from page 310.) 


Indigo gn>np ; iSidphiir-con-toniing axi^jluguca of (he -. 

I*. Friedhindor. Jier., 1900, 39, 1000—1000. 


iHios.^T-iCYLiu ttcid, obtained from o-thioeyanobcnzoic 
aciil and sodium sulphide, reacts readily and quantitatively 
with chloroacetic acid in presence of alkali, }nelding 
phenylthioglycoUi(j-o-carboxylic acid, 

f ^tOH)S.Cll«.('Ot>H. in. pt. 213“ C. (nneorr.). 
Hy the ai'tioii of alkali this loses water and yields the acid 




C(OHK 

3C.C()OH 

"'■S'" 


from whieh, on heating, carbon dioxide is disengaged, and 
(hwimhxyt or a-kydroxx/th-kmiphihene 

formed. The latter, when distilled with steam, is obtained 
in long colourloss needles, melting at 71® C. On exposure 


Thiazines. It. (Jneiim and F. KauHer. Ber., 1900. 89, 
1010 — 1020 . 


I 


i 

I 


Thk authors' exjietimentM were iiiado with the object of 
determining whethei morcaptans and ilisulphides of the 
thiazine series possessed the characters of sulphide 
dycstulls. As mtornicdiate products, ammo derivatiros 
W( 5 rt 5 piepored. By tho action of alcoholic ammonia on 
Midhylenc Blue, one dimethylamiuo group is replaced by 
an ammo group, an asymmetrical dimcthylthionino being 
pnxtuced. hive grms. of Methylene Blue hydrochloride 
(free from zinc) were heated with 20—30 o.c. of a saturated 
ah'oliolic solution of ammonia for four hours in a scaled 
tube at 140®—150“ C. The reaction product consisBid 
of a brown crystalline mass, which, on opening the tube, 
rapidly turned blue. The pure compound was isolatod, 
with suitable precautions to avoid contact with air, and 
was found to consist of the aHymmctrical dimethyllouoo* 
thionine: 


(0H5)2N' 



The corresponding blue dyeBtu6f, obtained by oxidation 
of the leuco compound in the air, is readily soluble in 
water, and moderately soluble in ethyl and methyl 
aicohoU. On addition of alkali, the blue soution of tlm 
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dy«i8tufl iramodiatcly turni4 ml. Ry using bcir/-yIauiino 
in jtlac’e of auiinonia, tlu' reauljon foilowa a ttificrent 
couri?o, bcnzylu inmototrutiiethylthioiimo Ixiitig produced. 

To prejmrr tlic iiuM-captan, Leuokurdl’s pioecHB (J. 
prakt. Clieni., 41, ['ij, 171*; uIm* thia J., 1889, 187) was 
employed, '(’wo grms. (d ilimothyllhuunne dissolvi'd in 
2(M) grins, of wati-r were trealed with *.15 e.e. ot eoneeri- 
1rat(‘d itydroehhffte ueid and 0-5 grm. ol sodniiu iidnle. 
disboived m n small rpiantily of waU'i. the mixture bemg 
cooled. After hnll-an-hour, a solution of 5 gniiK. of 
potasMium xanllmto in 900 e.e. of water was addetl and the 
mixture heated for tour hours on Uie waterdialli. The 
dark violet ream produced, eonsisling of flic thioearhonie 
acid estiT of the tlnujune-mercaptan, was tillered oft. dried, 
and hydrolysed by suljilnuie when the thiazme- 

inereaf>lan W'as produ<-ed 

K.S.tVS.OC.dli, hHT> K.SH+(!()S + ('oJIr,()H. 

The uulliors havi^ bei'u unahle to obtain the [uodmd in a 
pure stale, but it }>osa(‘hses ibe clmruetiM ist le })r<.»pt‘rlies 
of a sulphide dyeslul). It diasolvos in sodium sulphide 
soluliou, with foiumtiiUi of a lenco-eompoiind, and t)ie 
solution <lyi5s sotton a tolerably intense, somewhat tlull 
blue, perfeetly last to washing.--A. S. 

Mtthylviu (j'uui. 11. tinehm and K. Walder. Her, lOOti, 
39. 102U-itl2J. 

J5v the actnui of nitrous aenl on an and solution of 
Methylene Hlue, a bluish-gmui eompound, MetliyletU' 
Green, is formed, whu’li lias been generally ri^garded, 
although without an^V eonelusive evidence, as nitro- 
Methyleno lUue. TIk' aiithoi.'< pie})aied the nitrate of 
Methylene tJiven l»y the action oi .Modiuia nitntii on a 
uitne and .solution of Methylene Rlmv I'Voin the nitrate, 
the ii^drobromide was obtained, and with this eompound 
the amount of hydrogen taken op (»n reduet-ion w'as 
detefinmeti. The results obtained jiiuve that Methylene 
Green is tlie tiUro tleiivative ot Methylene iUiu* and not a 
llilroHo eompound A. S. 

liyrdvff trwU of Gennmnj. Foi. Off. Aim. Sei les. Xo. 9n41. 
The exjxut trarle m dje.stnffs eontmiie.s to increase, tlie 
total shipments during 1905 exceeding tho.se of 1901 by 
nearly 6000 tons; the total value of the expoits during 
the last three years has been: - -1909, i)(i, l80,tMXt, 
£6,255,650; 1005. £7,449.401). Gl the8(^ totals, the 

exports of alizarin dycslufls were valut-d at £754,550 m 
1009, £741,050 m 1004, and £761,150 m 1005; and of 
Indigo, at £1,034,000 m 1009. £l,0H4.t>50 m 1004, and 
£1,384,450 111 1005. 

'riie imports of ilyestutfs into Germany wore viilueil at 
£207,800 in 1009; £282,5tX) m 1004, and £900.950 in 1005. 

fT.R-J 

C'yaniMCs; AbHorpiinn avd smtidiKing Hpcrtnim of the 
-. A. von llubl. XXI., ]>age 95)9. 

Knoush Patents. 

Colouring maUers of the quinol.tm’ group [Cyaninv dye- 

aiuff.s\ ; Manufaiiurc of blue - atul photograyhic 

fturfacvii aonntiifcd ihitunth. (). Imray, lanulon. 
From Farbwerke vorm. MeisU'r, Lucius und Rrunmg. 
Huech.st a/Muin, Germany. Eng. !*al. 16,227, Aug. 0, 
1005. 

Blue dyostufTs, which )>os.seaH the property of rendering 
Bilver halide emulsions lughly sensitive to re<l light rays, 
ore obtained by tlie actumof alkah on oji alkyl hulido of 
qumoliue or quiualdine (or a mixture ot the.se) m presentee 
of formaldehyde, or a substance wliieh easily generates 
formaldehyde. Tweiity*hve |Mvr(a of qiiinolino-inethyl 
chloride and 90 parts of p-tolu<{uinaldme-<^thyl iodide aie 
diHsoIved m 500 parts ot water, and boiled for a short time 
with 18 parts of 40 }>ei- cent, forniaidohyde and 25 parts 
of a 16 j>er cent, sodium iiydroxide solution. The dye¬ 
stuffs are soluble in alcohol, and with diHicultv lu water. 

- r. F. ». 

Moistening of snhstancA'S [dyesiufjM]; Process for fucUi- 

tcUing the -, and pr^ucts made thereby. C. D. 

Abel, London. From Act. <* 08 . f. Anilinfabr., Berlin. 
Eng. Pat. 12,055, June 22, 1905. 

The proceui is described in Fr. Pat. 353,440 of 1005 (this 


! J., 1006, 1162). The products claimed aro mixtures of 
t (tt) Indigo and soap, (5) Sulphur Yellow 11 Extra and soap, 
j each of which is very easily moistened.—T. F. B. 

! Anthracene senes; Manufacture of new coinpimnds of 
the. ■— and of new cotonring matters therrfiom, and 

1 thtir ap'filicatum in. dyeing and printing [Anthracene 
dye,siuljs\. J. X. Johnson. London. From JJadisclio 
Amlm und Soda Fabnk, lm<Iwigahafcn-un-Hhiiie, 
(Germany. J'uig. Pat. 14,578, July 14, 1005. 

Skk Fr. Pal. 357,230 of 1005; this J., 1906. 66.- T. F. H. 

Methylantliraqinnone ; Manufacture, of dcrivaiivcM of -. 

J. V. Jolinson. J.(Ondon. From ItadiBche Anilm und 
Soda Kuhrik, J..udwighhaft'n-on-Hhinu, Germany. Eng. 
Pat. 16,692, Aug. 16, 1005. 

j /3-METHXLANTHitA<^uiNoNK, or one of its negatively sub¬ 
stituted denvatives, is converted by treatment with a 
: halogen, into an oehalogenatod methylant lii’H(puuono. 

The nuuiu . di- or tri-halogeii denvativi^s may b(' obtained 
' by u.sing the m.'cessary amount of halogen. The dihalo- 
; genatod derivatives may lx‘ converted, by beating with 
coiieeulrnted Kulphune acid, with or without hone acid, 
into anlhraquinonc aldehydes.— T. F. Jh 

, Dyestuffs; Manufacture of tnsaztk U. B. Hanaford, 

, UpiKU’ Norwood. From 1> Guasella und (.^j . Frankfort 
on the Maine, Germany. Eng. Put. 14,787. July 18, 

. 1005. 

'The d\e.stufTs prepared by combining diuzo compounds 
; with (liammo(liarylnaphUml(lehy«lm - 5 - hy<lroxy - 7 - sul- 
I)homc acid (see U.S. Pat. 819.155 ot lOOti; this J., 1906, 
260) arc letra/.otised and eombiiu'd with nmim s or plien<»l8 
or their Hul})honic acids. The resulting tnsazo dyestuffs 
' dye uiimordanted cotton various bright shade.s ot nsl, 

I fa.st to w’ashing and acids. -T F. 1>. 

1 />yi'.sluffs ; Manufaciinr of Anthracene >1. |<3. 

; Newton, Ismdon. From Farbenfahr. vorin. F Payer 

und Go., EllxufeUl, Germany. Eng. Pal.. 18,196, 

; Sept. H. 1905. 

' See xVdililiou of Sept 7, 1005, to Fr. Pat. 343.608 of 1004 ; 
thi.H J.. 1006, 2tl0.—T. F. li. 

• Dyes of the napkthaient series'. Manufacture of 
o-oj-ymoiHHizo - —. W. and W. I'\ Kalle, Ihehneh on 
! Kliine, (icrmany. Eng. Pat. 23,094, Nov. 0, 1006. 

^ Under Inl Ck>nv., Nov. 28, 1901. 

! The zme snlt.s of o-hydroxy<hazonaplithal(‘ne <oin|K)unds 
! are readily formed by tlie action of a nitrite on the sulplionio 
I acids of 1.2- or 2.1- anunonaphthol in presem-e of zine 
oxide or ziue hydroxide, and zine salt.s. Tliese zinc 
; compoumls luny l>e easily iDiubined with resorcinol, 

. (.hliydi'oxynaphthalenes, /Lua})lithol, najihtholsulphonic 
; acids, &<• ; the zinc compound of tlie o-hydroxyazo 
1 (lyi‘.8tnll IS then decomposed by aiiid. Fifty-live Itilos. 
i ot 1.2.4-auiiiiona[>htliolsuiplmnic acid are made into a (laste 
, with a solution oi 60 kilos, of zinc sulphati' in 70 kilos, 
i of water, to wliieli has been added 15 kilos, of 25 iw cent. 

; ammonia HoUilmn. A solution of 16 kilos, oi sodium 
[ nitrite in 60 litres of waU'r is then stirreil iri. Diazo- 
: tisation is eompieted by heating for one to two hours at 
I 40'^—6lF The pitsluct is mnitralised by the addition 

! of 60 kilos, of “ calcined ” 80 <la, and mixed with a hot, 

! saturated solution of 99*5 kilos, of /Timiihthol. The 
I coinbinutmn is eoiuploted by lieatmg, and the zino lake 
IS preeipitaled by addition of a soUitiou of salt, and 
tiltered, WTiou boiled with dilute hydrochloric aci<l, the 
free acid is obtained, which dyes wool from an acid bath, 
bliiish-rcd shades, eonverUid by chroming into piuo blue- 
black, and by treating with eopiier comjKnmds into reddish- 
j violet shades, (tkuupoi'e Fi. Pat. 959,786 and U.S. Pat. 

I 807,i 19 of 1906 ; this J.. 1906, 1062 and 1906, 66.) 

I —T. F. B. 

Fkench Patents. 

Azo dyestuffs for ivool.; Production of - -. Soo. 

pour rind. Chim. 4 Bale. Fr. Pat. 358,844, Jan. 3, 
1906. 

2.4-diamxko-I-tiibnol is tetrazotised by means of a nitrite 
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in prcBonoo of a largo excess of mineral a<M(l, and preferably 
nt a teinpcraturo Ih»1ow U® C. A rcddish-yoilow wolution of 
the correapomling tetra/-o compound is ho obtained and 
IS combined with 1 mol. of nn axo-oomponent in acetic 
acid Holulion to hum mtormcdiate products. These 
inUn'mediat'C products are then combined, m alkaline 
ttolution, with another mol., cither of the same or of another 
ar.o-com|xment to form dyestulls of great fastncMS to 
fulling, light and washing, which vary in shade from 
Rordeanx red to violet. The shades proilnced are 
converted into violet-black to greenish-blaok shades by 
treatnumt witli chrormuin salts. &o., on the fibre. Kor 
example. 10 kilos, of the hydrochloride of 2.4-diaiiiino>l- 
phenol arc dissolved in a little water and the solution 
cooled to - 5'' 25 kilos, of commercial hydrochloric acid 

are then added, and are followed gradually by a 10 is-r 
cent, solution of 7 kilos, of sodium nitrite. The solution 
of the ietrazo compound so proiluocd is stable at ordinary 
icmiH^ral.urcs. It is combined, in presence of an oxoess 
of sodium ai'otate, with J2'3 kilos, of the sodium salt of 
1 . 4 -na[>htliol.siilphomc acid. In a short tune the formation 
of the rod intiTincdiate pnaluct. is complete. This is 
then eombined, either at once or after separation from the 
alkaline lupior by tiltratiou, with 10 kilos, of sodium 
/3-naphtholule in premice of excess of sodium earlxmato 
in solution. It is best, to gradually heat to 40'’’ (/. Finally, 
the whole is heated to 70’- KO'-* 0 ., and the fiiiislied dye* 
stuli is suited out. It <lyes wool from an aeid bath in 
bright llordiiaiix rod shades, which are changed by 
subsmpient chroming into violet-black shades, very fast 
to wasliing and to fulling. Dyestuffs with analogous 
properties are obtnmi'd if tfie 1.4-naplitholHulphomc ueul 
IK replaced by 1.5- iir 2.6-nuphtholHiilphonic aoicls. and 
also it tlie /'■f-iuiphthol is repluceil by dihydroxynnphtha- 
lones, such u.s 2.7-diby(lro.\yijaphtlialeue.-- F. F. 

J>tjrAtuff uisiJij soluble in vuiter, belongutg to th vapfilha- 

Irm cxrM' v, J^roducttov of <i)i o-hf/droxi/numouzo -. 

Fubr. de Coul. d'Aniliiio et d’Kxtrait.'. ci-dev. J. Jl. 
tJeigy. Fr. I'at. 351>,3J0. Jan. 17, 1905. 

ISek Kiig. I'lit. i:m of UIU5 ; this J., 1905, lUtil .~T. F. It. 

Dyestuffs, VrvCi-Hs o/ rttukimj Uut — by OTidation on 
the jibrt. Kaibwerke vorm. Meislor, bucius uiul 
Bnming Fr. Fat. 35lM5.‘t7. Jan. ‘2H, 1905. 

She Kiig. Fid. 400 of 1905; this J., 1905, 1010 —T. F. B. 

Dyc-sfuff iff the tnphrnijlmcllmue senes; Production of 
nav Act. fill' Anilin-Fahr. Fr. Fat. 35J),002, 

Oct. 30. 1905. 

The jihenyl ether of o-aimnophonoi-p-siilphoiiii: acid 
l-amino-*J-phenyletlier-5-sulplK)nic acid ”) ('cHa.(Nll.j) 
(OCftllt,) is concteiised with tetraethyldiainino- 

diphcnylcarliinol. A second sulphoiiii! acid group 
is introduced into the product; the amino-gronp is 
rcplaci'd by hydiogcn and the disulphonated leuco- 
compouml is then o-xidised to the corresponding dyestufl’. 
For t'xanijile: 75 jiarts of tetriMdhyldiaminodiphcnyl- 
<‘arlunol an<l 54'5 parts of tlie phenyl ether of o-amino- 
phenol-p-siilphonic acid are dissolved in 600 parts of 
water ami 32 parts of sulphuric acid of tUF it. The 
whole IS then heated to 96*^—100' C. for 24 hours. On 
coobng, the sulphate of the jiroduct of condensatiou 
separates in crystals which are filtered off, washed and 
dried. One liumired parts of this product are heated with 
200 parts of 100 fs-r cent, sulphuric acid to 00“—70“ C., 
until a sample is coniiiletely soluble in water. The mass 
is then diluted with 300 to 400 parts of water and cooled. 
The grciater y>art of the di.sulphonic acid separates on 
cooling. 8 eventy-niuo parts of the sodium salt of the 
disulphomc aciil, of 87*0 per cent, strength, are dissolved 
in a mixture of 20 parts of sulphuric acid of 00® B. and 
180 parts of water, and are diazotieed by means of a con- 
contraletl solution of 7 parts of sodium nitrite. To the 
solution of the diazo oomyxmnd ao obtained, 200 parts of 
alcohol and then about 3 parts of cuprous oxide are 
cautiously added with shaking. When ail the nitrogen 
has been exiiclled. the aloohol is distilled off, the solution 
filtered, and oxidised with lead peroxide and sulphuric 
jicid. By filtering from lead sulphate and drying, the 


dyestuff is isolated. It dyes uninordaiited wool in 
greenish-blue shades from on acid bath. The dyeings are 
even, bright, aud fast to alkalis.—K. F. 

Amiriofwphfhofs; Produclion of -. F. Sachs. 

Fr. FhI. 359,0fl4, Nov. 2. 1905. Under lot. Oonv., Doe. 
7. 1904. 

Amlnonai*jitjioi.s are lueparod by heating the corres¬ 
ponding naphllKilHulphouio acids with sodium amide, 
ill this way the sulphonic acid group is replaced by an 
ammo group, and good yields of aminonaphthols are 
obtameii. Diluents may be used. For example, an 
intimate, woll-ilne«l mixlimi of 2-naphtho)-7'MuIphoiiate 
of sodium, naphthaloiie and sodium amide is introduced 
into a vessel lieat.ed to 20(J“—230' C. and mamtaiiied at 
that tciiijMjraturo for one to two hours. 'J'he melt is then 
jKiurecl intd water, the napht lialeiio distilled off in a current 
of steam, tlie rosidno neutralised and 2.7'amirioiiapUthol 
flcyiarated by filtration. In soine oases molecular trans- 
formation takes place and the i*eHtilting aminonaphthol 
has nut the ammo-group in the same yKisition, relatively 
to the hydroxyl grou]), as the sulphonic aeid group in the 
original molecule. For example, 2-napht»liol-6-aulphonio 
acid yields 2.6-ammonajihthol and 2-naphthol-8-sulphoiiio 
acid yields 2.5-aminonaphthol mixed with other isomerio 
compounds. K, F. 

Uekman Patents. 

Nitroanlhraquinoixesidphovic ands ; Process of preparing 

1.5- and 1.8--. Farbeufabr. vorm. F. Bayer und Co. 

Uer. Put. 1(54,293, Jan. 18, 1903. 

By lutralmg anthraiiuinone-u-sulphomc acid, a mixture 
of 1.5- and l.K-nitroantbraquinonosiilphonio acids is 
obtained \ it con be readily resolved into its componouts 
by reason of their different solubibtieH.—T. F. B. 

Phenylgfycin ; Process of preparing -. K. Liyipmann. 

Uor. Pat. 103.515, June 9, 1903. XX., page 392. 

l.'S-Dialkylpyrogallol ethers; Process of preparing -. 

Jiaslcr Chem. Fabr. (Jer. Pat. 102,(558, Juno Ul, 1903, 
X page 393. 

p-Acidylamino-o-aminophenols and their derivatives / 

Process of preparing -. Farbwerko vorm. Meistor, 

liUoius und Brimiiig. (h‘r. Pat. 104,296, Aug. 0, 1003. 

c p-DiAMiNOPHKNOi. aiul its derivatives are converted 
into tho corresponding p-aculylammo-o-aminophenolH by 
treatment, m neutral or acid acpieous solution, with the 
; calcuLatt^d quantity of acidylatmg agent. The resulting 
derivatives, being o-animophenols, are of value m tho 
, production of mordant dye-Mtuffs.—T. F. B. 

(i-yUro-\-h<‘nz(Udf‘hy<h’-2-(iulphiynic aetd; Process of pre- 

paring - from Cy-nttro-il-chloToA-hcnzaldehyde and 

alkali sulphite. Faibwerke vorm Meister. Lucius und 
Briiniug. Uer. l‘at. 165,013, Oct. 9, 1904. 

2.5 - Ciii.oBONiTuouENZALi)EHVJJB is converted into 
, 6-iiitrtilHmzaldohydc-2-sul[ihouic acid by heating it in 
' anhydrous or aqueous alcoholic solution in presenoo of 
suspended alkali sulphite. The yield is said to bo almost 
quantitative.- T. F. B. 

■ a-^-Dinapklhazine ; Process of preparing asifvimetric -, 

i^rbwerk© vorm. Meislor, Lucius und Briining. Oor. 
Pat. 165,220, Nov. 10. 1904. 

Asi'MMETRic rt./3-dmaphthazme is obtained by molting 
i /i-naphthylaniine with an alkali hydroxide: this niethou 
• is superior to that in which bleaching |)owdor is u9©d, 
since, in tho latter case, ohloro-dorivativos are formed. 
When nitrobenzene is added to the melt, no dinaphthaziae 
is formed, but only o-/3*naphtlioplienazine. The 
ditiaphihaztne can bo converted in the usual manner into 
amino derivatives, which are of value for {ireparing azo 
dyestuffs: its hydroxy derivatives, prepared by sulpho- 
nation and melting with alkali, are also of value in the 
production of dyestuffs.—T. F. H. 
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C‘i.. V.-.PKEPARIKO, BLEACHING, &c. 


Ulyoxjflic acul. Uh v^krs ami oimdL, ami ithiuylglycin and 

tin dfrnatiic^f . Proci:ns for imiiarniij - from vxaiic 

aad and its dcru'aiivrK by ifreirofylic r(dii<'fion. 
Kinzlborpoi’ iiiul Co. (icr. Vat. 10. 11103. 

XX.. |>ago 30‘-5. 

Dymtulf ; of jinjuiring a )fd fudyhtdc — . 

Kttile nn<l Co.. Aot.-to-s. (ior. Vut 1^5,007, April 10, 
1004. Addition to tlor. Vnl 152.373, .luno 12, VJ03. 
(Soo this .T., 1U05, 014 ) 

Tjik bydroAvphoiivlioHimlnlim*. pie]»an*il aw doHi’jilKMl in 
Gcr. l*ut. 103,230‘of 1004 (Huh 1000, 175). ih utilised 
for the prciduction ot u siilphuU'' tl>csl»lf as ilfHcrilK-d in 
the prineipal pati'iil. Tin- dyoingB willi it on 

M’ool are moie yellowisii red than those ])revjouKly 
produced.- T. 1’’. V. 

DiystuffM grit n nluidi'.s after clnominy , yOofr.s.i fur 

ptrytiniuj niomiur.o - ihiiliKclM* Ainliu nnd ISoiIa 

Fuhiik. (h'r. Vat. 104.OSO, .luly 27, 11104. 

SoJj’JKiMc aculs of o-diazophenolH, or of 1.2* oi 2.1-dmzo* 
uaphfhol or their derj\atives are loinhined with 2-an(hroI. 

resulting ,dyc\s(ullh giM' nhadi's uhreh am converted 
to last bluisb-^fccn to ycllowish-gieen on subHcipient 
ehronuiig - -T. F. H. 

V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{('otitinuid fiom yayi 313.) 

J*(i\a}ihniyUmdni)mni Jiiiaiti on ttsmu.'f; Production of, 
and n fut - — . 11. Schnnd. iiull. iSoc. liid. 
-Mulhouse. 11105. 75, 401 400. 

'rnjii Hole ajcphcatjon in dyeing and toMie janiting vvhicli 
the blown eoin|nnind i>HHlue«-d by the limited o.xidation 
oi p-plienylenediamirie has as yei Mceived, Iih.h Ix'en in 
eonjniielion witli i\niline iiiacK. in dymiig, tlio black 
resulting lioni ibe joint oMdation ot a niixtnie of 
p-[>benylenedianiine and aniline, as Monnel (Cei. ]*a(. 
4257 ot IHSO) di.seovefed. .sliow'ing lu* tendency to lum 
green on evpoKiiKt lo gasicMiH sulpliin (‘oin|ionnda. 
Attempl.s nuioe to toijn tlie brown compound, by mcaiiH 
ol nuMiirc'H analogous to those cniplccycd in the juoduetion 
in dyc-ing and }»rinting of Aniline hlin-k, have-inxaimbly 
iailid. owing on the one Inuid to tilt; compound m ipieHtion 
being pieniatiirely gcncTalecI in tlie dyc-batliH niul juniting 
nnxtiirt's, and on thc‘ otlu'r luind lo the cotton tissue's 
fic'coming injiiiiously acted iijuui by the mineral aeid 
iiberatcd '1 hcsc' diawbacks. it is now lotind, aie ovei- 
tonie by neutrahsiug a ecmsidcralth' poilioii of the acid 
of the diamine sail empUiyc-d, oi, bc tlci-, by applying thc' 
diniunic Itase m conjunction with ammonium chloride. 
In tlic' taltcu' case, ltii‘ base nets on liie ainnuuiium sail in 
tlie steaming operation. Iibeinling ainnumia and loinmig 
willi the arid tlie tlihydiotliloruie ol the base wbu'li, midi'r 
the inthieiHC ot an owgru i.iiiict. c.;/.. animoiiium meta* 
vanadate, reacts with llie alkali clilorale al.'*o jire.scnt lu the 
imxtuie, thus yielding tlu‘ brown comiiound '1 lie 
tissues aic; jiaddcil in a solution contuiniiii*. per litre, 
Jti- 2(1 gluts each of /t-pbenylenediamine. ammr>Tuuin 
chloiido and medium chloialc*. J- 1-5 grin of *' Kongalite 
and P(d5 gim of ammomuni nu'lHvanadate VMiitc; 
reeista may- be obtained nj em the ti.s.sues winch hiive been 
thus pRdde rt. and then earc'fiilly dm d at a low tem|U‘ialure, 
by jiiiiiting a mixture ot Ibuigalile C (2tK.I gtins.) and gum 
thickening (MKI guns.). (oloured ellects are [trciduc-ed 
with mixtures sinalai lo those cunjiloyed in discharging 
Parnnitramhne Ved. or wilii loluur lakcK ti.xablc witli 
albiinnii, in lulniixtuic witii alkali sulplides, hydro' 
Kiilplule- (hyjHn-uIj)liite-) lornmldc'liyde compounds, &e. 
For direct juinting, u nn.xture ec.ntaimng about 25 grtns. 
of the diamine base per litre is made. Vhe brown is 
devc'iopod by steaming the padded or printed ttssnes for 
a lew minuleH. Die tissues may. liowevtu-, be steamed 
for an liour or longei w ithout injury. The brown produced 
is, it 18 stated, very fast.- E. B. 
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Di'pkcnyl Black ; Prodvetion of - on ttejiuc^i -jirryared 

wdh sodtvnt ^-nayhiholntc. 51. Kiehard. Bull. Soc. 
lad. Altdliouso. 11)05, 76, 411—414. 

Tts.sukb prepared witli sodium /Fnaphlholalc' (by uieans 
ol a solution eontaining, |wr litre, 17 guns, of /1-nuphthol, 
19 grins, of ciaustic soda-lyo at 30® B. and 8 grms. of 
ammonium rieinolcuite) and dried in the hot Hue.” are 
pniifed with dmzotised p-nitranihne, &u., tor red and 
other c-olouiR. and. for a black, with a mixture of 
“diplnniyl oil” (46 gnus.), aniline hydrochlondo (46 
grins). lactic neid (45 griUH), acetic; acid ((iO grins.), 
liydrochloiic acid (12 (•.<;.), eopjH*r sulpiiide jiastc- (1.5grins.) 
mixed with watc-r (20 nminouium chloride- (15 c.c. ot 
a solution at 26 B.), sodium cliloiale (.35 gnus ) dissolved 
in NvatCT (100 c.e.), the whole? being reducc;d and thickened 
with staleh jiasle (008 grnis.). They an- then steamed 
for one; and a half minutes, passed Uiruugh a b.xlh ot chalk 
or of taitar emetic nnd chalk, washed and soiijied. Instead 
ot u mixture ol “ di|»]ioi!yl oil ” and aniline hydrochloride, 
"diphenyl oil” or " dijihcuiyl base ” alone may bo 
employed, the jiroportioii of hydruchkuic acid taken being 
moditied. Wink;, m oidcu- lo produce Aniline- Black on 
tissues prej'ared witli sodium /•i-jinphtholalc, il is m-cessary 
to add lo tin; pnnting inixtuio suHicienl miner.il acid lo 
combine with both llic' aniline presi-nt in the mixtiiro 
and the soda in the tissue, with tiu- mixture oi aiuhno salt 
and *' diphenyl oil ” l■e^omnle^uh•d. a bluck is oblaiiicd, 
by the- aid c»l Jess inincral acid limn is recpiirc-d to combine 
with the ■■ diplienyl oil.” 'J'hc-ic is. then-fore, no cUingci 
of tendering the tit>rr; wlieii tins nnxtuie is emplnycd. 

iStiicker consuh-rs tliuf. the niixlure foi blink cte.scnhed 
IS likely to tie of set vice in tissue- printing, iii»i-m»i<-h ns the* 
nictliod of development of tin- black is simph-, tlie shade 
of the rcKiiltmg c-olonr is salislactory, and th* colours 
nshociated witli tin- black aic Ic-sh tarnislied l'\ ihn; than 
tb(\v are liy tin-Logwood Black (" iioir ic'-dnil ‘)M*nimonly 
cmjiloyed. -E. B. 

Nayhthyliimnu’ (ianl ; Vinchanjiny -- n.th ■^odiinn 
hy(lro.<nlylnli {hyy.osiilybih), in the yi/v-vt i;n "j canstic 
.soda. L. Baumann and .1. bVossard (ot Im Socicte 1^. 
Xuinlc'l). Bull. Soc. Ind. Miilliouse, 75 !hc<.'), 421 — 424. 
In a previous communication (tins .J , IbUo. 435) a mixture 
was (lc.sci)liccl whn-li was cujiablc of disclnirging 
Najihtliylamirio Claiel. BclanaphthyJaminc lb d. Oitlio- 
nitioplienc-tidiiu- Scuilct and other insoluble azo dyc-slulls, 
when piiiitcd upon cotton tissues dyed \citii lln’in, nnd 
steamed. .\ carclul giindmg of the [uuiling mixture, 
wlin-b contained unciiHHohcd imitteis, wuh coii-'idered 
essential lor its sncc-cssJul applnatioii. It hav suhc' Iteen 
found tbut u similar mixture, coiilamiiig sodium Jiydro- 
sulphilc, if not III solution, at least in such an cxlrcuin? 
state- of division tluil, without gnridiiig. il exhibits no 
tendency to seriitcli the pnnting lollcrs, is ulitaincd by 
using tins compound W'hcn it is in a Ireshlv piccipitatcd 
and tlierelorc; n-latively pure concilium. A wlnle,, 
cliscliaige nnxtuio is prepared, for exainjilc. b\ elinsolving 
caustic soda (2(K.( parts), in water (KM) pails), adding 
gly<'ciin (2B() pai(s), and Irc-slily jiiecipita(<-d sodium 
hydrosul)ilulc-, in the form of a jiie.s.sed paste- (.500 jmrts), 
and. liudic'i adding, allei tour lo six hoiii-. lliuk gum 
solution (100 parts). 3 be lissues jirinlcd with this aro 
steauu'd loi lour to six nnnutos, then washc-d and soajK-d. 
(’olourcfl disc-hargc-s are obtained by Hclmixing sintabJe 
dyesfujl's with the while* di.schargc mixiuic-. - .\ roue 
diifc.hartir, with Cyaiujsino soluble in alcohol (5d parts), 
dissolved in phenoi(150 pans), the solution being inixcsl 
with S(I0 purls of tIu' white discharge piuiting-nuxturo ; 
a ycllotr di-^rharge, wdli Flavanllin-ne (t m paste (150 
parts) and 8,jO parts of the white discliargc imxluro ; a 
blue di.’ahauy, from VhonocyiiniiK; V coneenlrated (40 
parts), made ndet a jiaste willi (10 parts of warm water 
and tliUH intu)cluc-e‘d into 900 parts of tin- white 
dll-charge mixtun;; bine discharges iiiov' also be obtained 
from Jndigo, but this dyeMlidl does not give very satis- 
lac^tory results, owiug to the Indigo W'lute in Hie mixturea 
rapidly becoming oxidised on exposure to an in the 
colour-boxes of tbc printing machine ; olive cliscdiarges are 
produced from mixtures ol the blue and yellow discdiarge 
■ mixtures. It is advantageoiis to add a little light petroleum 
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to the luixtim'B to prevent tho formation of soclium 
carbonate in them from their direct contact wiUi air. The 
dUcharges are produced by ateaining tor four minuteK m ith 
very damp steam. After Bteamiug, tlje Iwhuch »irc pafcsntl 
through a *20 i>of c^nt. solution ot an alkali bichromate, 
washed and soaped at 60^—70'’ C. 'J'realiuoiit ^v^^h 
bleaching powder solution, to oloar tho whites, i« unneces¬ 
sary. The most important apphcation ot the procosH, it 
is stated, is in the discharging of tissues dyed with 
Naphtliylaininc Claret. Por the ctlectivo discharge ol 
this dyestuff it is pointod out that llu' tissues, after ijeing 
prepared with /vnajdithol, should not long remain 
uiiacvelopcd.—E. B. 

Naphthylaniinc Clani ; IHsckanjutij - with Kodium 

hydromdphUe, tv (he. prcucnct: of uvuiral iron C(nn}H.>uvds. 

L. Baumann, G. ^J’hcsinar ami A. Jlug (<»f l.a Societe 

10. Zundcl). Bull. Soc. Ind. MulhouH<-, 76, 42ri—428. 

OB.sKKViNa the relative facility with whieli a/.o dyestuffs 
containing nitro groups, t.g., I’liiaiutroniline Bt‘d and 
Paranitrunaphthylainiue (larel, can !«> discharged witli 
soiliiim hydrosuljihito-formHldehyde. the aulJiors trieil the 
«-IVect upon tin* Jsaphthylaniine Olurel dyestuff of mixtures 
to which “ nitro" compoundM, Hindi us yi-mtranihm*, 
nitrobenzene and Kodiiim mlntc'. were ailded. 'J’lie 
laHt-namod immjHmnd, m a neutral mixturo and in the 
prestuice of an iron salt, wan Ihiis lound to aid very 
j)OW(‘rfully the n-duelion of the ilyostuffs in (jiii'Hlion. 
Tli(^ jirosence in the prmling-mi.xtnro of Hodniiu ncinoleale 
and Hodiuni citrate i.s iurtlUT lavourabic to the action, 
fh(5 former of tliese salts probably neutinlusing the acidity 
ot tlie iron salt employed ami I lie latter jui'VC'nhiig tlie 
precipiUition of iron oxide upon the prinknl tiHsiics. 
The presmiec of tree alkali in the printing-imxturt' is 
injurious, as it- causes the diHclmrgmg powi-r ul the latter 
to be diminished. As the "catalytic” iron salt, feme 
ehlondo is to be preferred to feiTous sulpbati' on aeemint 
ol its being more r<*adily oblamal)le in n fairly juin; 
condition than tlie latter salt. 'J’lu* two salts, liow(;v<*r, 
employed in cxpiivalent ipiantities, giv«' almost identical 
results. A suitable }irinlmg-mixtHie is eimijiost'd of a 
neutral starch-gum tiagueanth paste (4b0 parts) in wlmdi 
sodium liydroHulpjiite-iormaldehyde (“ Rongalik' C.” 400 
parts) IS (liHsolveil, ami to wlmdi are added sodium rici- 
nolcate (hO parts ol a 00 per <-enl. sidution). fiTiic eitrute 
(120 parts ol a .solution pr^pari‘<l by dissolMug together 
10 jairts of ferric cldonde, ;}2 jiails of sodium citrate, 
and 24 jiarts of giveenn. in 48 parts ot hot water), ami 
Hodiuin nitrite (32 parts of a 40 j'cr cent, solution). 'I’he 
discharge is pmdueed on steaming for .3—4 minutes 
the tissues printed witli tins mixture. After steaming, 
the tissues aie thoroughly waslicd ami aie then .soured 
with either Huljdiuric or hyilroehloric ii<i(i at T' Jh, to 
wliiidi a htthi oxalic aeid may added. 'I'hey are again 
washed and then soajU'd A elilorinating ojieration to 
clear the whites is not needed. Exact delermmutionH of 
the length of time during wliiili tlie printing-mixture 
mnaniH undceomjioseil have not hecii made, but it is 
stated that, provided 0 be nential, the mixture appears 
to keej) w'ell. At the end of two days, it retains its lull 
power of discharging When the sodium nitrite, instead 
of lading employed m tho pnnling-iriixtureH. is ap[)bed 
to tlio tissues, ill a prejiaration solution (sr-e this J., lUOl), 
17(»). a solution containing 4 gnus, of tin- salt jier litre is 
used 

Bi'sides discharging Naplithylaininc Claret, the discharge 
mixliire giv«;H excellent ilisoharges upon tissues dyed 
in I'aranitramline Red, Clihiramsuiim' Cnik, Orthonitro- 
toluidine Orangt‘, Ijianisidine Black ami (.’hrysoidinc 
Bronze. It yields imiM-irfect disebargi-s upon Benzidine 
Puee and Nitropbenctidiiie Scarlet. 

CJoIouixmI discharges may be obtained by adding basic 
dyestuffs, ibssolved in phenol, together with tannic acid, 
to the? white discharge-mixturt!. Any iron left in the 
printed parts of the tissue, after steaming and souring, 
18 removed by passing the tissues through a dilute, warm 
solution of oxaIi(5 acid. Tho dyestuffs of the Gallo- 
cyaixin© group, such os Modern Violet, may also be 
employed, without a mordant. Fast Black (” noir 
reduit ”), a Logwood preparation, being capable of with¬ 


standing the necessary souring operations, may be 
printed, along with the white and coloured discharges. 

—K. B. 

Xaphthf/lamine Olunt, iJi»chargivg - vnth aodium 

hydroaidphiic in fkv ‘prracnev of other com}H>unda. H. 
kSchniid. Bull. Soc. Ind. .Mulhuuse, 76, 11K)6. 421)—432. 

Baum.ijsn and Frossard (scaled note No. 1405, dated 
Sept. 23, 1004 ; see abj^rnet above), in endeavouring to 
obtain an alkaline, diseiiarge printing-mixture for 
Nttphthylamine Clai'ct, free from mat.torM wliich scratch tho 
surtaci^ of the printing rollers (bo«^ also this J., lOOO. 170), 
liavo discovered tiiut a mixture exempt from this dofwit 
18 jifodm’od with sodium hydrosulphito, whieli has been 
manufael urotl and jirocipitated from Bolutioii immediately 
before use. As, however, most printworks are not in a 
position, like the Moscow works (" La Manufacture E. 
/undel”), to make the hydrosiilpliite comjioiinds they 
consume, tlie niotluul dcsciibed is not likely to be of 
general interest. On this ac<!Ount, the second jiroccss 
(sealed noki No. 1.543, dated June 2(>, BKto : seepn*ceding 
al)stra«-t), due to Baumann, Tliesniar ami Hug, in w'luch 
sodium Iiydrosulpbite-formuldehydo ("liodgiiJite ('”), a 
eompouml wbicii is an article of commeree, is employed, 
will attract more altenlioii. An uiiporkmt- advantage of 
this Rceoml method is that it enables hasie dyestuffs, such 
as the Methylene Blues, Nile Blues, .'Viinimiiie, Thiortavine 
ami the I’liosplimes, Rlieonmes and Kliodaimnea, us 
well as tin* dycstull'M of the (lullncyamiie class, to be 
employeil in llie production of coloured (liseharge.s. Wdth 
these dyestuff's, etfccts ain obtained winch, in point of 
hrilliMiicy ami fastnesB, rival those alremly produced upon 
groumis dy'ed m f’aranil 1^111111110 Rod.—K'. B. 

dr.^cjit'c in uxdl-papLrfi, fahnes. <(t. ; yo/e on the. appfi^ 

ration of the elect rolyiic method to the determination of -. 

T. K. Thorjie. \X111., jiage 394. • 

Hydrosulphiti M and hydro-'<ulphdv compounds; Veti.T’ 
nunalion of -- . A. S(' 3 '(‘wetz and Bloch. XXIII., 

page 394. 

Kmiusu Patents 

Thnads, Manufacture of artificial -. B. i^iiikiiieyiT, 

llerfout. (Germany. Kng. Put. 475.5, Manh 7, 1905. 
Ihuler lilt. C’onv., June H, 1904. 

A cnruo-AMMoMACAL soliition of cellulose is rendered 
hintahle for tlie prodm-lion of tlinrads by the removal 
of a large pait oi the aminoiiia present. 

d’liis IS effficletl either liy in|eo(ing air into the solution 
or by shaking in eonta<-t with air. The process is assisted 
by Nubjectnig the solution to the action of a vacuum. 

—A. B. S. 

CiUnloae. (firradii ; Mannfarturc of lustrous —-R. 

Linbmeyer, Herfonl, (k-rmany. Kng. Pat. 4705, March 
7, 1905. Vmler lilt, t’onv,. Oct. 17, 1904. 

A rrrtiu-A-MMONjACAe solution ot cellulose is diseliargt*<l 
under pressure iiitc* a solution ot soda- or potash-lye whieli 
precijHtates tlu' cellulose. 'I’lie tlireads are then trcaleil 
i witli air, w’ater vapour or similar means to climiiiHte the 
free ammonia, and finally washetl witli a solution of 
: sulphuric aciii to remove the copper. A. B. S. 

U ool.washing machines. G. W. and A. P. Tatterson, 
.Stockton, U.S.A. Eng. Pat. 4779, March 7, 1905. 

See Fr. Pat. 3.52,153 of )1HJ5 ; tliis J.. 1905, l0ff4.~T. F. B. 

Textile fabrics : Machines for washing and scouring -• 

J. S. Ainley. Kirkheaton. Yorks. Eng. Jbit. 13,053, 
June 24, 1905. 

; 'Iwo, three or more scries of rollers spaced at suitablo 
I distances apart are mounted in hearings above a tank, 

, each series comprising three rollers arranged one above 
I another. The fabric to l>c washed is passed between the 
middle and one of the outer rollers in each series, a length 
of tho fabric being allowed to hang loosely between all tlie 
rollers so that it is immersed in the liquor in its passage 
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through Iho mm luiK;. After lenving the last serioa it is 
passed hotweeii tin; middle and srooml otiter roller in each 
Kcries, the fabric being tlivide{l into two or more “ drafts ” 
travelling in ditfennt patlis, and wiien finally “dratted,” 
the emlh an- ia.stcneil together to make an endless fabric, 
which can lie pasHcd through the nmchino backwards 
anil hnwards as frequently as ilesjred. Jl.v this arrange* 
iiient Ibe materiHl ib alternately immersed in llu’ wash 
liquor and t.luai sipieezcd as it pusses from one set of 
rollcfs ti) anotluT. this action.^expediting fhe washing 
process and subjeetiiig the fabric to tin; liquoi wliilst 
the latter im fri'sli and tiiDv active, loss soap being required 
Ilian in tin- present waHliing macliines,— 1). Jk 

TtJii/f fihrtn: (>/ blcdchiiHj ——. If. Zeitacliner, 

lielenabrunn, (jermanv. Eng. Tat. r>2VKi, March 14, 

I mo. 

'I’hin iiiM'iilioTi relates to a dry process of bleaehiiig textile 
filires. and consists in subji'etiiig them to tlie a<'tion of 
ehlorim* or other bleaching agent in a gaseous form, the 
material henig lmmidilie»l to a sligiit extent by the 
admission of aqueous vapour prior to and during the; 
bleaching jiroeess. It. i.s then aired and siilisequently 
treated with 'iiydrogen gas in (‘onjniu'tion with moist air 
or water vajiour. nml is finally siihjecttHl to a wet treat¬ 
ment for the conqilete removal of the chlorine or other 
hleaching agent.—1), Ik 

Vulio) and .sivtiUir faitic ; \ \\'iUrrprQofuiy'\ Prinivi^ - . 
L. Frankenstiun, .1. \V. Spencer, 11. Spenoi'r and C'. L. 
Lane, Miuieliester. Eng. l*at. 9809, May 10, 190.%. 

'Phe colour IS TMixeii with a solution of ruhhei thinned with 
naphtha to tli(> desired eonsistency. This is printed on 
with engraved rollers or otherwise, and the solvent 
nanhtha is driven oil with heat, h'or bright colonrH the 
niblier is reiidereil white I'y addition of zinc oxide or a 
while pigment. (Keference is diri'cled to Eng. Pats. 
2719 of ]Kt)C., and 772% of iKOb.)—A. Ik S. 

JM/cniy Val^. H. H. Lake. London. From J. Lcontieff, 
St. l’ol.eislmrg. Eng. 1‘at. 21.937, 27. ItU).”*. 

See Fr. I'at. 358.89.% of 190.%; following tlicse. T. F. H. 

]yairrprot}f jahric-s , Alnnnjactun' of - . A. d. Jloull, 

London. From L. A. Bond, l.ogaiiflporl, l\S.A. 
Eng. Pat. 21.12,%. Oet. IH. 1905. 

See Fr. Pat. 3.58,(119 ut 190.% ; tins A., UHHl, 313. 'P. F. B. 

fPorra fahrirs ; Filluuj thv pou-.'t of ■ - ivHh pvlvcti^cd 
fOibManct-n. ,1. l.olimniiii, Falir. (.iermuny. Eng. Pal. 
23,911, Nov. 20, 190,%. 

A W’Kii of iahrie. which has traversed a I'lianiher eon- 
taming llu* piilxcnseil Hiibstance and preterubly })rovided 
with apparatus lor stirniig the latter, is I'uused to travel 
past an adjiistalile patl or < usloon, by wliieh the powder 
<m tlie fabric, is urnformly ilistnbuti'd, the fabric being 
then pasaeil between I'vbmiers, wliieli press the jiowth'r 
into tile jiores and also serve to impart movement to tin* 
web. ~I>. (k 

Pnitei) States Patents. 

Dipiny apparainfi. K. Zillessen. Passaic, N.J. l\S. Put. 

813.478, F<‘b. 27, 190(5. 

The apparatus eoiiHiHts of a number of Huperposed, opmi, 
relatively .sluiDow dyeing (rays tlirough wliieli the fabrn; 
is passed in succession with the aid of tension-rollorH. 
There are arrangements for feeding dyiang irmterials into 
the trays, either into eiieli tray imJcpemlenlly, or in sucli 
a inauner as to mainluin a circulation ot dy<*-liquor 
through the apparatus—E. F. 

T>l/nng appnralu^s. E. Zillessen, Passaic, N.J. U.S. Pat. 

813.479, Feh. 27. 1900. 

The arrungoincnt desorihcil dilTers from that of r..S, Pat. 
813,478 (see preceding abstract) merely in that, two 
feod-pipcfl for supplying dyo*hquor are attached to each 
tray, one on each side of the line of travel of the fabne. 
This arrangement is also eiaiined in the ease wdiere one 
tray only is used.—K. F. 


Dyc-Vat. F. I. Stone, Atlanta. Ga, U.S. Pat 814,173. 
March (>, 1906. 

The vat consists of an outer camng, w-ith a ring at the top, 
having an inwardly inclined flange, and an inner easing 
ojAcn at botli ends and provided with a support for the 
contents, such as a loose bottom with detivchablo sup- 
iKirting cross bars. Steam <an be diacharged upwards 
hotw^cen flu* two casings hy means of a perforated steam 
pipe. 'I'liere are also arrangements for supporting the 
inner casing within the outer one.—E. F. 

MuUtroItmred dye t ffeeln in woollen fabrics, <f?r. ; Process 

of pwductny -. M. Boeke. Huch8t-o?i-the*Maine. 

(I'ermuny. U.S. Pat. 8ir>.(i7l. March 20, 1900. 

I'nis invention relates to the production of multieoloured 
efha'ts in woollen and mixed faliru's. Animal hair is dye<l 
with woollen dyestuffs fast to milling and acid, and is 
1 lien treated with a tanning substance and a metallic salt, 
so as to remter it dye-resistant. This material is then 
woiked up with untreated fibre into spun goods or woven 
fahnes, and the latter dyed with ordinary wool acid 
dyestuffs in an acid bath. Goods or fabrics treated in Ibis 
manlier and dyed different colours arc also claimed. 

-B. N. 

Fibrous nuitvrml ; Blue - - and procfss of dyeing 
name. \. ]’'im8gungcr. Assignor to Farbworko vorni. 
Me.isler, Luoina nml Bruning, JJdchst on the Maine, 
(icnnaiiy. U.8. Pat. 816,-157. March 27, 1900. 

See Eng. Pat. 406 of 1905 : tins .1., 1905, 1011.-- T. F, B. 

Colour.'! for printiny on fabrics ; Proces.<! of producing 

metallir or lustrous -. J.,. Lilionfohl, Viennu. U S. 

J»af. Sl.%, 600 , Mairli 20, 1906. 

See Eng. Pat, 6645 of 1902 ; this J., 1903, 694.- T- F. B. 

Ftrafiiiiig fabrics. Apparatus for -. (\ IJ. Fish, 

Lover, N.H. P.S. Pat. 814.124, March 6, 1906. 

Tub steaming chamber is atlapted to contain steam under 
pressure. The tabiic js fed into, and withdrawn from 
the cliamher by moans of rollers, of which tlie centre 
one, winch assists both in feodnig in and withdrawing 
till* fabric iK covered with losilient material. Tho 
rollers arc so packed that steam cannot escape. —E. F. 

FhEM’U Patems. 

Fdk ; Trent no nt of arUfi rial . hoe. Anon. Fahrique 

de Soil' Artificiellc de Tiibize. Fr. Pal. 358,987, Jan. 
7. 190.%. 

Nitiuk ELLi i.osK hilk IS spuii dircctlv on to bobbins, 
winch are tlu'ii jilaced in a closed vcMsel, with 
cntraiici' and exit IuIich for liquids. The alcoliol is 
waslied out with wutiw and may ]»e recovered by 
subsequent rectififution. The nitrocelluloso is then ileni- 
trilicfl by Huilablci liqiiiil reagents in the same afipuratus. 
It IK tirst treated with ilenitrifying liquids whieli have been 
already used for tlie same purpose, and have, therefore, 
become less efreefne: and then with successively fresher 
and stronger liquids, until finally freshly prepared 
denitrifying solutions are used. Tlie denitrification can 
he ]H'rforrnet( in tins manner in one hour. The denitriOed 
fibre is washed with water and then bleached without 
removing from tlio apparatus. The fibre is subsequently 
washed and drio<l in tlie same ajiparatus, a current of air 
being used for the jnirpose. The ad vantages of the method 
are said to b<*,: — Economy of time and of the liquids 
employed (sineo they are recovered and ro*employed); 
also saving of alcohol, healthier conditions for workmen, 
production of a more regular and stronger product, 
economy of fibre, there being less mechanical manipu¬ 
lation. and almost complete prevention of danger of 
explosion or fire. -E. F. 

Reeds and similar materials; I'reatrnent of - for the 

production of tejctile. fibres. C. de Hatvany-Deutseb. 
Fr. Pat. 368,828, Oct. 24, 1905. 

The reeds or other matorial are treated with sodium 
liydroxide Bolution of I to 2 per cent, strength, at a 
temperature below lOCP C. ana preferably between 60® 
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and Sif C., the air being fii-st removed by exposure either 
to a vacuum or to pressure. In tliis way, the material 
is thoroughly imprepiated with the solution. The best 
results are obtained by first exhausting the air, then 
admitting the sodium hydroxide solution, exposing to 
pressure and heating. The residue is washed, the water 
removed by i'ontrifugaiising or otberwise, and ilte fibre 
drie<l. The yield of fibre is 30 to 40 per cent, of the raw 
material.—E. F. 

Dpeing animal fibre a; Melhad of —H. H. Vidal 
and G. K. Junius. Fr. Pat. 350,093, Jan. 10, 1905. 
Tub sulphide black obtained by fusion of yi-aminophenol, 
or of substituted diphenylamines derived from this 
product, witli sulphur, differs from most Hulphide dyestuff h 
oy not being precipitated from its solution in alkali 
sulphide HolutioiiB by a<‘etic acid, otlier organic, acids or 
soflium bicarbonate. 1'lio solutions to wliicli such 
reagents havo been ad(le<l are not greenifili but bright 
yellow in colour. SucIj solutions, in which the alkalinity 
of the sulphides has heoii neutraliHod by acetic acul or 
sodium bicarbonate, dye woo! in blue sliades by oxidation 
in the air in the same manner as an indigo vat. Tlu' 
colour di'velops tog(»th(T with, hikI pioportionally to, 
the oxidation. The imdhod can also be applied to the 
dyeing of silk.* E. K. 

Wool; I*roducitofi iif violet fo blur shfulea on fan! 

to air. Fabr. do t'onl. d’Aniline et d’ExtnntH ci-dev. 
.1. 11. (leigy. Fr. Pat. 3.5U.ti(«l. Jan. 27. llMto. 

Sek l^S. Pat. 794.31.') and Kng. J'at. 1307 of 190.'>; this 
J., 1905, 841 and 905.—T. F. P. 

Hinaing arrangement for dge-vals for piece gootla. J. 

Lconlicff. Fr. Pat. 3'58,H9.5. Oct. 27, 1905. 
iM.MEniATRl.Y after leaving the dye-vat the goods are led 
over rollers and through a jian fixe<l below the dye-vat 
ami tilled with water, r»r between spniiklmg rollers, or 
through n combination of pan and sprinlding rollers. 
Instead of being filled with water, the pan may contain 
any solution used tor atler-tieatineut of the dyed fabric, 
and is tittetl with heating dcvicew, so that hot liquids may 
be cin}>loyed. E. F. 

Dyeing and rntrceri-sitiy ; Winding of cotton on bobbins 

for -. P. Fontume. Fr. Pat. 359,302, Nov. 10, 

1905. 

Tkk cotton is W’oiuul on to a jierfoiatcd IuIk*, jireferably 
<-onical m shajs- and made of a suitable metal. The 
larger end of tins tube rests m a groove sunounding on 
o|)c*imig connected with the liquid supply. A ring of 
felt is placed at eaeli end of (ho tube in order to keep the 
cotton in place, and the w'liolo aiTangoinent is kiqit in 
position by means of a screw whn-h passes through the 
centre of the tube, and is fitted with a nut whiidi screws 
down on a metal plate at the small end of the bobbin. 

—A. ii. y. 

Cottitn bobbins; Process and apparatus for dyeing -. 

}*. Fontaine. Fr. l*at. 359,311, Nov. 10, 1905. 

Thk apparatus consists of a (rylimlrical tank W'itli a 
conical bottom. Tins tank is IttCcd with uii air-tight 
cover, and the conical bottom portion is Be]iaratcd from 
the upi>or part hy a diaphragm which is perforated with 
holes to carry the bobbm tubes. The upper and lower 
portions ot the vessel are connected with the two pn>t'» of a 
centrifugal pump so that the dyc-Uquor can bo pumped 
through the holes in the diaphragm and so through the 
cotton on the bobbins. A vatve is fitted to allow the air 
to esuaj .10 on rumung m the dyc-luiuor, and there is a 
steam coil for heating the liquid round the bobbins. 

-A.P. S. 

Dyeing machine. P. King. Fr. Pat. 359,334, Nov. 11,1905. 

The material to be dyed is pai^kod into vessels with 
perforated bottoms, -which fit tightly one above the 
other. These vessels are placed in the dyeing tank, and 
CMi be quickly removed and be replaced by others at the 
end of each operation.—A. B. S. 


I Dyeinga on fabrics; Production of fad -. Badisehe 

Aniim und 8oda Fabrtk. Fr. Pat. 359,466, Nov. 16, 

I 1906. Under Int. Coiiv., Oct. 30, 1905. 

‘ Tub dyestuffs of tho Indantlireiie class can be dyed as 
I follows The cotton is padded with a mixture of one of 
! the above colours with a suitable thickening agent axul 
! then dried. The treated material is then passed for half 
1 an hour, at fl0"-'-65° C., through a jigger containing about 
300 litres of water, 7*5 litres of caustic soda ot 30" B., 

' and 3 litres of a hydroKulphito solution prepared by 
mixing together :—3*3 kilos, of hydroaulpliit^' B.A.K.F., 26 
litres of water, and IJ litres of caustic soda of 30"' B. 

The material is nusetl and passed through a bath of 
1 weak siiliihuric acid (2 c.c. imr hire), rinsed again, and 
■ soaj>oil at the boil.- A. B. H. 

I'c/i’cf ,• Printing and embossing -. F. Boyer. Fr. 

I Pat. 359.104, Nov. 4, 1905. 

A VELVET with tho pile lying down is printed by means of 
i an engravtMl plate charged with the requisite colour; 

I without removing the velvet from the press, a second 
engraved plate is applied to its back surfooe. Tho 
jirojcoting portions ot this plate are fitted with felt or 
Himilar substaiu-c aiul irujireguated by contact with water 
thickened with Htarcli or othiTwisc. By contact, the 
; moisture posses into tho velvet, and the pile thus soitened 
becomes elect.—A. B. 

Aldehyde dirieativis: Production of - and their 

application as discharging agents. Badisehe Anilin 
' und Soda Fabnk. Thud Afldition, dated Ocl. 28, 

! 1905, to Fi-. i’al. 350,(M)7, Jan. 7, 1905. I’uder Int. 

j Couv.. Aug. 18, 1905. 

; See Kng. Pal. 21.538 of 1905 ; this J., 1900, 15.—T. F. B. 

I VL—COLOURING WOOD, PAPER, 

I LEATHER. &c. 

I (Coiitinaed from iiagc 313.) 

i U^T^EU States Patent. 

' Dyiing leather. II. Bieder, Ostcrwieck, Uormany. U.S. 

J*at. 816,378, March 27, 1906. 

; See Addition of Moi'oh 13, 1905, to Fr. Pat. 291,355 of 
1899; this J., 1905, 968.-T. F. B. 

FftENcu Patent. 

Shcep-skius, goat-skins, d-c. Printing of tawed or tanned 
- . ll. P. Sardine. Fr. I’at. 359.381, Jan. 20, 

1905. 

The skins, cither tawed or tanned, are printed with the 
j rc-quiied colours in suitable patterns.— A. B. b. 

i VII.—ACIDS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEMENTS. 

i [Continued from page 310.) 

! JJydios'ulphites and hydroaulphitc cvmjwunds ; Detemiina- 

I tion of -. A. Seyewotz and Bloch. XXlll., 

I page 394. 

Sodium sulphide; Analyaiaof commercial -. B. Blondel. 

I N\lU., page 394. 

i 

1 Enulisu Patents. 

Abaorhents for gases or vapours and the application thereof 
for punfying or recovering gaaes or vapours, or like 

puTpoaea; jmproved -. J. l>owar, Cambridge. 

jing. Pal. 7808, April 12, 1905. 

' Tub claim is for the substitution of certain earthy oxides 
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for the charcoal used in the process described in Eng. Pat. 
13»<i38 of 1904 (this J., 1905, 793), and ior the absorption 
and recovery of gases or vapours by such oxides at 
ordinary or lower temjjeraturoa. Tlie recovery of the 
absorbed gases or vapours from the oxide is eftected by 
heating, extraction with suitable solvents, or by treating 
the oxide with some suitable agent to convert the vapour 
into another siibstaDci^ which may bi? ■subsequently 
recoverefJ. The earthy oxides include those of aluminium, 
iron, chromium, thorium, magnesium and silicon, ami the 
patentee states, as a guide for the proportions to be used, 
that he lias found that Id gnus, of HiihydrouH substances, 
cooled to the temperature of boiling liquid air, will absorb 
the following volumes of air, measured at 0” (\ and 7W0 niiu. 
pressure:—Alumina, 1000 c.c. ; ailicja, 400 c.o .; meer¬ 
schaum, (iOO c.c. 5 magnesia, .300 c.<*.; iron o.xido, 180 c.c. ; 
thoriiu l.W c.c. I’lio most suitable tcmtieratiin* at winch 
to use the oxides is said to be al»out - 20'^ W. H. ('. 

Ltnu kilns : ('onstruction and arrangement of -. 

S. W. tSIioop, Altoona, l^S.A. Eng. Fat. 10,893, Aug. 
21. 1905. 

Sek r.S. Pat. 71^7.^>37 oflWlb ; lliis J.. 1905,909. F. B. 

Sulphate of ammonia : MethrHl of mnnvfacturiny - —. 
J. (Irossmann. Eng. Fat. 20,837, Oct. 14, 190.5. 
III., ]>age 3fl(). 

Hydrogen perojride; Producing - 

(*. Teichner. Eng. Fat. 24,507, Nov. 27, 1905. XL4., 
page 379. 

Vnitei) States Patents. 

sulphate solution ; Apparatus for converting —— 
rnto zinc oxide. (\ E. Dewey, Assignor to the American 
Zinc and Chemical ('o., Jleiiver, Colo. V.S. Fat. 
815,510. March 2<b IIMMK 

The apparatus comprises a calcining chamber and an 
evaporating chamber, both having open ends, and tlie 
axes of which are ui line. Tlic two chambers can bo 
rotated indepmidently. and are so mounted tlial, one end 
of one ehivmber is as idose as possible to one end of the 
other chamber. A fire-box or otlier source ot heat is 
pTovhled at the end of the calcining ohamher remote from 
the evaporating tdiamber, and a duHt-chainber at the end 
of the evaporating chamber remote from tlu' calcining 
chamber. The zinc sulphaic solution is fed into the 
evaporating chamber at the end adjacent to the dust- 
chamber, und means are provided, outside the chambers, 
for transferring the material from the evaporating 
chamber to the ealcniing ehamber.—A. S. 

Nitrogen ; Apparatus for produeuig pure -. C. Linde, 

Munich. Germany, Assignor to F. Brush, (Cleveland, 
Dhio. U.S. Fat. 815,(H)I, March 2U, UK)«. 

Bee Eng. Fat. 11,221 of 11M>3 ; this J., 1!M)3. T. F. B. 


French Fatknth. 

Sulphuric acid: Concentrating -. A. Gaillard. Fr. Pat. 

359,442, Nov. M, 1906. 

The Bulpluiric acid to }*e eoncentrateil is delivered into a 
pulveriser phu'od in the upper part of a tower eonstrueted 
ofi acid-resisting inatorial and cased with lead. A coke 
lire is maintHined at the bottom of the tower, the heated 
air and gases from whieh, circulating up and down, 
mingle with the suspended acid particles, together with 
whi^ they are drawn through a second (lead) tower, 
in which condensation of the concentrated arid takes 
place.—E, S. 

Peroxides ,* Preparation and wrifi.€<ttion of -. Soc. 

Anon, les EtabliHsemeiits Poulenc Fibres. Fr. Pat. 
359,523, dau. 24, 1905. 

Baritm peroxide, mixed with a little water, is added 
progressively to concentrated nitric acid contained in a 
vessel provided witii a meobanioal agitator, the tem¬ 


perature being maintained below 10° 0., and the additiona 
being continued until the acid is nearly neutralised. The 
crystals of barium nitrate that form are separated from 
the accompanying hydrogen peroxide. I^e latter ia 
completely neutralised by baryta water, and then sodium 
phosphate solution, or a milk of barium phosphate is added 
until the precipitate formed ceases to be coloured bv iron. 
The filtered liquid, still containing in solution Wium 
nitrate, is ilistilled tn ihicuo to obtain hydrogen peroxide 
solution of over 50 vols. strength, the distillation being 
assisted by the introduction of a little steam. Pure zino 
peroxide may be obtained by dissolving a salt of zinc in 
the solution thus produced (or in a more dilute solution^ 
and precipitating by an alkali. The same process is 
av'ailable in obtaining other 01010.1110 peroxides.—£. 8. 


Vm.-0LASS, POTTERY, AND ENAMELS. 

{Continued from 'page. 310.) 

Olass; i-Vcic method of making -. 

The United Htates Vice-Con.sul at Niiremberg refiorts a now 
invention in the glass-jilaU') incluHtry. It is the invention 
of Mr. Fourcault. a Belgian, wlio has sold his patent to the 
European syndicate of plale-glasH manufacturers for 
£liK),400. This syndicate consists of (iernian, Ironch, and 
Belgian manufacturers, and one Bohemian factory. 
Bithorto, in the making of window glass the molt**n 
substance has been blown into cylinders by glass-makers’ 
pi[)cs, and subsequently flattened, while in the making 
ot plate glass the viscid mass was cast from (he ];H.its aim 
rollcil. The new invention draws the molUm substance 
from th«i pot and oouduets it between rollers lying side by 
sule. SirvenU'cn pairs of Iheso rollers arc built up tower- 
like above the pot. The liquid mass cools on its way 
between the rows of rollers and comes out from them 
})ohshed on both sides, in any desired thickness (this 
being lY'gulati'd by the relative fiosition of the rollers), 
beautifully flattened and ready for use. At jirosont, 
dimensions of from 1 to 4 m. can be made. One early 
ivsult is cxia-<*tcil to that tlic manufacturing of plate 
glass of 4 m. and less will undergo an entire change, 
\ os the making of glass plates will come chiefly within the 
! scope of till* plat»*-glass furnaces. [T.R.J 


French Patents. 

Ceramir industry : Mechanical washer for earthy materiaU 
for the. - —. M. Koubaud. Fr. Fat. 359,649, Nov. 4, 
1905. 

The waslier doseribed consists of a vat, the bottom of 
which is Bhajied thus: ■ -w--..', in station. Twoshaftsaro 
mouutetl longitudinallv on the top of the vat, to each of 
whieh a toothed wlieef is keyofl; the wheels are of equal 
size and engage each otlier, one being driven by a pulley 
and belt. Straight or slightly-curved arms or paddloa 
are fastened to the shafts, and spaced in such a way that 
the patldles on one shaft, as it rotates, pass between those 
on the other shaft. By the slow and regular movement 
of the paddles, all the light particles contained in the 
mixture are brought to the surface of the water during 
one-half of the period of rotation, and during the other 
lialf, enough time is allowed for the heavy particles to 
sink.—W. C. H. 

Earthy body that can be cast bVB'p] for artistic and industrial 
objects; Process for the. preparation of an ——. 
C. Muller. Fr. Pat. 359,370, Nov. 11, 1906. 

The mass for the castin^^ of various objects in mould!* i» 
composed of magnesia, chalk, ground mineral*, 
ma^esium chloride, Ac., together with ammonia, which 
render* the mass gelatinous and prevent* the depodtioa 
of the heavy partii^i in it, and the Bcparation of a watery 
layer on the top or bottom.— W C. H. 
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IX.—lUILDlKG MATERIALS* CLAYS* 
MORTARS* AMD CEMENTS. 

{Continued from page 817.) 

Engu3H Patent. 

Loamt clay and the like; Machinery for preparing or 

treeing -. P. Baur, Brugg, Switzerland. Eng. Pat. 

20.290. Oct. 7, 1905. Under Int. Coiiv., Dec 3, 1904. 

Tub material to be worked iR placed in the upper space 
between two adjacent cylinders revolving towards each 
other, and is tlius pressed through holes in the walls of one 
or both oyliiidcrs into the interior, emerging by the ends, j 
which are left open. The hearings of one cylinder are j 
held and forced towards the other cylinder by means of ; 
springs, but are capable of sliding away from it. so as to j 
allow any hard substances in the clay, .Huoh as stones, 
which cannot pass through the holes in tlm cylinder walls, 
to fall through between tin* two cylinders.—A. U. L. 


Ukitbi) States Patents. 

Wood ; Method of preserving -. J. B. Card, Chicago, 

in. U.S. Pat. 815,494. Marcli 29. 1909. 

The woo<1 is placed in a closed recej)tacle filled with a 
mixture of liq^uids of different specilic gravity, e.g., a 
solution of zinc cliloricle and creosote. Pressure is applied 
to the receptacle and at the same time the liquids are 
caused to circulate through it, and, after the impregna¬ 
tion is finislied, are forced out of the receptacle into a 
reservoir Iw means of air-pressure.—A. (i. L. 

Building material. M. Depew and H. E. McCoy 
Assignors to Pumice Stone Construction (-o.. all of 
San PranciBco, (’al. C.*S. i^at. 815,891, March 29, 

1909. 

The building material consists of a mixture of volcanic 
pumice of nut size and <'ontairiing about 29 per cent, of 
alumina, besides silica, iron oxide and alkalis; scoria 
crushed to about tlie consistency of ordinary sand, con¬ 
taining about 27 per cent, of alumina, and which when 
ground is of dark colour, does not dust or powder, and 
has sharp edges and angular surfaces ; and Portland 
cement.-- A. <». L. 

Cement: Manufacture <tf hydraulic -, and apparatus 

therefor, B. Enright, Fordwick, Va. U.S. Pat. 
815,080, Marcli 13, 191)9. 

The process described coiiBiats in passing the highly- 
heated produ(-ts of combustion and decomposition from 
a rotary clinker-forming cement kiln, through an incan¬ 
descent charge of fuel and cement-producing material in a 
vertical kiln. By tlie partial or coruplete caieiaation of 
the material in the vertical kiln, the carbon dioxide 
issuing from the rotary kiln and that produced in the 
lower part of the vertical kiln are reduced to carbon 
monoxide, which is collected and utilised, and the cement- 
forming materia) obtained from the vertical kiln is also 
used. The contents of the vertical kiln are maintained 
at such a temperature and under such conditions that the 
reduction of the carbon dioxide can take place and at 
the same time the partial or complete calcination of the 
cement-forming material. As an alternative, a relatively 
small proportion of fuel may be employed in the vcitical 
kiln, and the resulting gases, including those from the 
rotary kiln, may be passed through incandescent fuel to 
effect the reduction of the carbon dioxide. The chief 
components of the apparatus for carrying out the process 
are a rotary kiln, ocnnectod at its upper end with a 
separating ebamber, which in turn is connected with the 
vertioai kiln. Chambers containing coke or similar fuel 
are also connected with the separating chamber and with 
the vertioai kiln, and means are provided for directing the 
products of combustion from the rotary kiln, or gases 


issuing from the vertical kflii, through either of the oham" 
hers containing fuel. The separating chamber is pro* 
vided with an emergenoy stack, and steam and an air- 
blast can be supplied to the lower portion of the vertioai 
kiln, from which means for carrying off the gases are 
provided. There are air-inlets Into the vertical kiln, and 
absorbers connected with it and the air-inlets; and 
means are provided for passing the gases issuing fiom the 
vertical kiln, and also the air admitted to it, through the 
absorbers. The two kilns are separated by a damper, 
and a compartment, separated from the vertical kiln by 
doors, is arranged lielcw the latter, as a receptacle for 
the calcined material from it. A ring with an inclined 
periphery is secured to the rotary kiln, and a similar ring 
attached to the separating chamber Bis the former ring, 
to exclude air from the separating chamber.—W. C. H. 


Cement ; A ptMiraius for making -. H. C. Carpenter, 

Ithaca. N.Y. U.S. Pat. 815,080, March 20, 1006. 

See Eng. Pat. 4821 of 1903 ; this J.. 1903, 961.—T. F. B. 

• 

KUn: Rotary cemetU - H. Hitiel, Assipior to 

Alpha Portland Cement I’o., both of Alpha, N.J. U.S. 
Pat. 815,705, March 20. 118)0. 

In combination with the rotary kiln there la arranged a 
hood with an air-chamber in it, a blower, a pipe lead^g 
from the hooti-chamber into the blower, an exit-mpo 
leading from the blower through the hood into the itim, 
and a pi(m commnmcatiug with the blower and with a 
source of powdered fuel. Within this last pipe there U 
placed a rotary screw conveyor, the speed of which, os 
well as that of the blower, can he regulated so as to furnish 
either a uniform or varying ijuantity of fuel.—A. 0. L. 


Fhench Patbnts. 

Emery ; Proceee for the man ajaetare of artificial -. 

A. Oaoon. Second Addition, dated (Jet. 30, 1905, to 
Fr. Pat. 332,770, Juno 4, 1903. (See this J.. 1903, 
1294 ; and Eng. Pat. 23,492 of 1904 ; this J., 1906, 92. j 

AououniNa to the present Addition to the original patent 
the bauxite employed in the manufacture of artificial 
emery is previously dehydrated. In order to economise 
the fuel required, the dehydration is effected by placing 
the bauxite above the materials that are lieing fused to 
proiluco the emery, with or without some separator. 
Further, the artificial emery produced is subieoM to a 
second fusion, whereby the quality of the product is con¬ 
siderably improved. Waste chips, &c., obtained in the 
manufactui'o are also re-fused, either by returning them 
direct to the furnace, with fresh flux, or by making them 
into cakes together with useless emery dust, and treating 
these cakes alone in the fusing furnace, or mixing them 
with the fused emery before subjecting the mass to the 
second fusion. The waste is thus worked up again into 
useful emery blocks—W. C. H. 

Moulded budiee [of silicon carbide] ; Process of mahinf 

solid -. Gebr. Siemens und (Jo. Fr. Pet. 359,260, 

Nov. 9, 1905. 

Sex Eng. Pat. 21,347 of 1905 ; this J., 1906, 122.—T.F.B, 


Wood ; Process for the impregnalion of -. Act. Ge«. 

fiir mechanische Holzbwrbeitung A. M. Luther. 1^. 

Pat. 359,493, Nov. 16, 1905. 

By tills process the wood is impregnated with molten 
sulphur, and not with any substance dissolved in a men¬ 
struum, which has to evaporate, and thus tends to leave 
empty spaces. Wood is immersed in sulphur, heated to 
about 140° C., until the bubbling oeases, when the tem¬ 
perature ie lowered to IKP C., and the wood gradually 
withdrawn from the sulphur. On oooling, the sulphur 
that has penetrated the pores, solidifies.—W. C H. 
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X.-METALLURGY, 

{C\/nttniied from page 321.) 

Ijead and sidpkur. K. Frjodrich and A. lieroux. Metal- 
lurgie, 1905, 2, 536—539. Chem. Contr., 1906, 1, 1086 
—1087. 

Th* authors have prepared a melting-point diagram for 
lead-Buipbur alloys (obtained by fusing together pure lend 
and pure natural galena). The results, as also the micro- 
structure of the Bolid proilucts, show that the statement 
of Breflberg (Aimalon, 9. 274), as to the formation of the 
compounds, rb«S and l*h 4 S. when lead and lead sulphide 
are lused together, is inrorrect. The only ooinpound of 
lead and sulphur formed m mixtures fiontaining fromO’tito 
13-6 per cent of eulpliur, is the sulphide, PhS, whhdi begins 
to orystttliiBe at Ut»3” C'., whilst the eutectic mixture 
solidities at about 327'’ (’.— A. S. 


Copper and sulphur. E. He 3 m and O. Bauer. Metal- 
furgio, 1906, S, 73—86. Science Abstracts, 1906, 9A, 
176—177. 


CoFPKB and cuprous sulphide ore not mutually soluble in 
all proportions, so that rosed alloys of copper and sulphur 
at certain oonoentretions {vit., with more than 0 per cent, 
of cuprous sulphide) form two layers, the lower one being 
richer in copper. No mixed crystals of copper and 
cuprous sulpludo are formed, but there is an eutectic 
containing 3*82 per cent, of cuprous sulphide. Solid 
alloys containing less than this amount of cuprous sulphide 
consist of crystals of copper surrounded by the eutectic, 
whilst alloys richer in sulphide oonsist of crystals of the 
latter embedded in the eutectic. Sulphur dioxide alone 
does not attack copper at temperatures between 900° and 
1100° r., but in piosenco of a rMucing agent H\jch as carbon 
or liydrogen, cuprous sulphide is fonuecl. ('uprou« sulphide 
at its melting-point cannot oo-exist witli cupi'ous oxide ; 
the two compounds react with formation of copper aud 
sulphur dioxide, until the sujiply of one is exhausted. 

—A. S. 


P/ioaphorus; influeticc of -- on thr aoluhihty of curhon 

m iron. F. Fetlweis. Mctallurgie, 1906, 3 > 60—02. 
Science Abstracts, 1900, 9A, 174—176. 

ITri author rejs^ated Stead's experiments (this J., 1900, ; 
1019), taking sijecial pn-cautions to ensure the saturation i 
of the iron with carbon, and making r<’-det<TminationH of | 
the phosphorus in itacli alloy iiroduced. He concludes 
from his lesuItB that Stead’s alloys were not complc'teJy 
saturated with carbon. AlU>y» containing J5‘H jx*r cent, 
of phosplioruH, corresponding to the coiupound. KcaP, 
could not be ol)tain<*d free from carbon, and it ap^x-ars, 
therefore, that iron jJiosphido is capable of dissolving 
a email quantity <jf carbon. This view also affoj<l8 a 
rational explanation of the projxirtions of carhon in other 
iron-phosphorus alloys.—A. S. 


Copper nuittc; lioaMing of -, vith utUistUion of the 

furnace tjaaen for the nianufactvre of tnilphurtc uetd 
to he VKcd in the eatractwn of copper from lotv-yrade. 
ores. A. Gmehliiig. tiestorr. Z. ilerg. lliitt., 1906, 
64, 6it-'73. 88—90. Chem. Centr., 1900,1, 1060—1001. 

Low-orxde oxidiwd and mostly ailicious copjior ores 
containing, on the average, 2—5 per cent, of coojxt, aiH? 
abundant in Chile. They arc easily acoessihle, hut have 
not hitherto been utilised, owing mainly to cxjH'iiHivu 
freight charges. The author gives an account of the 
results obtained at a works erected at Cuayacan, for the 
Sociedad chilena de Fuiidiciones in \'alj)araiso *’ for 
the piirjxJHo of working up i^opjxir matte, with utilisation 
of the furnace gosoB. The matte contains 40— 60 jier cent, 
of copper, 22—27 of sulphur, and 23- 30 of iron, and also, 
on the average, 150 grma. of silver ami 5 grms. of gold 
per metiio ton. It is roasted in muffle furnaces similar 
to thostJ used for roasting zinc blende and pyritio ores. 
The roosted product is then mixed with silicious oxidised 
copper ores (containing not less than 6 per cent, of co}nier), 
rich slags and charcoal, and smelted m roviTberatory 
furnaces to a crude copix^r of 97—98 per cent, purity. 
The furnace gases, after leaving the tfusi-chamlier, are 
drawn through a lead tnwer, tilled with coke, over which 
water or dilute sulphuric acid is caused to U-ickle. The 
acid wash takes up copper (0*25 to 1 grm. litre), 
whiob, together with arBcnic, is separated by treatment 
with a dilute solution of calcium Bul))hide. The washed 
asee are dried bv sulphuru; acid, heated in a system of 
orizontal wrougiit iron tubes aud then passed into a 
contact-chamber for the manufacture of sulphuric acid 
by the fSchrwder-drillo process (Eng. Pats. 25,158 of 
lw8; 17,034 of 1600 and 10,412 of 1901; this J., 1899, 
684; 1901, 570; 1902, 344). In the reaction chamber 
tho temixjrature rises to 560° C. A yield of 90—96 per 
cent, of the theoretical amount of sulphur trioxide is 
obtained, and it is stated that in 24 hours, 2250 kilos, of 
commercial arid containing 93 to 96 per oent. of sulphuric 
acid can bo obtained with 1 kilo, of contact material, with 
a consumption 0*76 kilo, of fuel jier kilo, of acid.—A. S. 


Cadmium; Comhustion of -. U. Maiu-Uot. Ber., 

1906. 89, 1170—1171. 

Ip a small blow-jiijxi llame lie divc«tted on t<i the surface 
of molten cadimuiu, and tin' protlucts of combustion 
collected in a beaker, then, on introducing an acid solution 
of jxitaHsium iodide into the beaker, a lilue coloration is 
prodneod, iridicatiiig the jucseme ot' a pcioxide of 
cadmium. —A. S. 

Antimony and antimony ftiiljdiide. (bretieu and 
(.jumchant. Comptes rend.. 1900, 142. 709—711. 

At all Icmyieratures, from tlio fusion jMunt the boiling 
point <»l' antimony sulphide, a mixliire of tli<5 suliihido 
with metallic antimony separates into two layers—the 
upiier, a solution ol the metal in th<* sulphide, tlio lower, 
R solution of the sulphide in the inctai. The ]>roj»ortion 
of metal in the upjx*r layer inereases with tlie leim»craturo 
from 11-3 ]HU- eimt. at 539° to 20 [x^r cent, at 810° 0. 
Above that, it incrcasi^s very slowly to 21-9 jxt cent, at 
1180° ('. The coin})OBition of the solution at 810° C. 
corresjioiids nearly to tho formula SbS. When I'ooled 
Buddenly, from high ti*mperatures, the alloys do not 
eonduot eletdncily ; but il cooh-d slowly, they do, in 
virtue of th<‘ sejiarated metallic antimonj. 

The densities of the metal and the sulphide arc given 
as follows : — 

Mrtal. ’! SiiliJliMp- 


®c. 




IS 

6-76 

n 

4-63 

698 

6-56 

64!) 


n&e 

6-46 

1110 

3-82 


The sulphiil.. expands on melting by ainml 17 i>er cent, 
of its volume.--'J. T. H. 

Tiianium; fHsiillaUon of -. H. Moissaii. Comptes 

rend., J906, 142. 673—677. 

The author has succeeded in distilling titanium in the 
olcctrie furnace (see this J., 1906, 1312, and 1906, 29 
and 268), though its boihng point n* higher than that of 
any of tho metals of the iron group.—J. T. 1). 

Gold productitm of the World ; Total -. J. P. Hutchins. 

Eng. and Mining J., March 31, 1906. 

The following table shows the toUl amonnt of ^Id pro¬ 
duced by tho principal auriferous countries of the world 
from the date of first recorded production to tho end of 
1906 
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United States. 

Autralaila . 

RoasU and Siberia* 

Colombia . 

Braall . 

Africa..... 

Mexico .. 

Canada . 

BolivU . 

Peru .. 

Bfittfh India .. 

Aaitaro*Htmgary.... 
Chile. 


1702-1005 

1851-1906 

1814-1006 

1587-1906 

1601-1906 

1887-1005 

1621-1005 

1858-1005 

1646-1005 

168a-1905 

1884-1606 

1403-1606 

1546-1606 


02.880.854.000 
2.536,117.000 
1.484.879.000 
896,786,000 
720.602,000 
711.240.000 
807,181.000 
287.202.000 
106.011,000 
116.880.000 
116,116.000 
70,242.000 
88.266.000 




Year. 

Quantity. 

1 Nlokel. 

Chrome. 

1 Cobalt 

i 

Tom. 

Tons. 

1 !Poni. 

1001. 1 

1 182,814 

17..51 

1 8.122 

1002. i 

129,866 

10,281 

7,612 

1008. 

77,860 

21,437 

8,292 

1004. I 

98,666 

42,197 

8,964 

1905. j 

126,289 

51.374 

7,919 


• RiiB«ia 28 per cent,, Siberia. 72 per cent. 

[T.R.J 


[T.E.] 

Platinum production of the Urals. Bd. of Troda J., 
April 5, 1906. 

Thb Urai platinum yield in 1905 was as follows 


Japan; Mineral production of -. Bd. of Trad© J., 

April 12, 1906. 

Aocobdino to oflicial returns, tho output or iron in Japan m 
1906 amouiitod to 190,376 tons, as compared with 112.326 
tons in 1904 and 30.516 tons in 1903. Other important 
items in tho mineral production of Japan for 1905 are :— 
copper, 36,693 tons; coal, 11,661,756 tons; and kerosene 
oil, 42,945,000 galls. [T.U.J 


New Caledonia ; Mining industry of -. For. Off. 

Ann. Series, No. 3546. 

Thk subjoined table shows th(^ amount of ore exported 
during the last live years from New Caledonia :— 


Mineral Districts. 


: South Kkaterlnburs 
Houtli VerkhoturskT 
i Perm. 

[T.R.]' 

Tin exports of the Federated Malay Stales. Bd. of Trade J., 
April 6, 1900. 

TifB following statement shows tho weight of tin and tin 
or<i (tin exported in the form of ore having been taken 
; at 70 per cent, of tho gross weight of the ore) exiwted 
1 from the Federated Malay States during tho years 1904 
i and 1905:- 


1004. I 1005. 

O*. I Os. 

18» I 1.402 

118,000 ' 113,718 

86,506 30.261 



1004. 


, 

1 

1606. 


State. 

Tin. 

Tin exi)ortfi(i 
in thn form ! 
of ore. 1 

Total 

Tin. 

Tin exported 
in the form 
of oro. 

Total. 


Plkuls. 

147,367 

120,151 

40.810 

5.687 

Piknls. 
303.278 
184.5.'i0 i 

Plkuto. 

450.670 

804.701 

85.686 

28,068 

Pikulfl. 

FlkuU. 

PlkQls. 

Seiangor. 

114.686 

48,608 

5.600 

176.181 

36.135 

20,279 


Negri Sembilan . 

35.870 

22.381 


Pahang . 

84ia79 

Total . 

323.045 

640,083 

869.128 i 

908.289 

548.971 

856,660 


Note.— 1 pikul = 1331 lb. 

[T.R.] 


Gennany; Mineral Production of - in 1906. Bd. of Trado J., April 6, 1900. 


Th£ following table shows the quantity and value of minerals and salts produced in the years 1904 and 1906 


1004. I 1006. 


— 

Quantity. 

1 Value. 

1 Quantity. 

Value. 


Metric tons. 

Thousand marks. 

' Metric tons. 


&oa ore. 

22.047.398 

76,668 

23.444,073 

81,771 

Zinc ore. 

716,728 

80,470 

781,281 

47,830 

Lead ore. i 

164,440 

14,706 

162.725 

16,846 

Copper ore . 

798,214 

21,731 

708,488 

23,600 

Silver and gold ore . 

10,405 

1.206 

0,628 

1,202 

Cobalt, niokei and bismuth ores. 

14,016 

080 

10,848 

801 

Manganese ore ... 

62,886 

601 

61.468 

698 

Pyiitos. 

174,782 

1,886 

186,884 

1,463 

Asphalt . 

91,786 

801 

103,006 

000 

Petroleum. 

80,620 

6,805 

; 78,860 

6,207 

Book-salt. 

1.070.868 

6,018 

; 1,165,478 

6,494 

Kalnit . 

1,005,898 

26,566 

2,817,820 

32,568 

Other potash salts .. 

2,179.471 

22.204 

2,726,664 

28,068 

co«l . 

120,816,503 

1,038,661 

i 121,298,167 

1.050.080 

Lignite. 

48,686.080 

112,101 

52,408.607 

120,767 
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The products of mluotion works are stated to be as follows:— 


1004. 


100 &. 


f'opper inKots. 

Zlno . 

1<ea(l, piss. ban. &c. 

Llthaine . 

Flg'iron. 


Quantity. 

1 Value. 

Quantity. 

Value. 

Metric tonii. 

1 ThouBand marks. 

Metric tons. 



' 36.806 

31,717 

44,611 

108.058 

84,650 

198.208 

07,020 

iy7.680 

82.646 

162,600 

41.040 

4,3S2 

1.117 

3,786 

1,077 

10.068.278 

620.786 

10,876.061 

678,724 


ITie production of refined salt, and of varioiia Halts, in refined or commercial form, is shown in the following 
table:— ^ 


1004. || 1905. 


i 


— 

i Quantity. 

1 Value. 

i: 

1 Quantity. 

j Value. 

Halt. 

Metric tone. 
621.786 
204,802 
26.780 
76,170 
4.8.060 
20.286 
80.412 
62.880 

Thounand marke. 
14,706 
86.142 

680 

1.024 

6,004 

2,204 

607 

8.240 ; 

Metric tona. 
612,062 
870.014 1 

29,017 
' 68.454 

Thoutand markg. 
14,787 
48,770 

1 632 

1 1.803 

7,512 
2.654 

806 

8.348 

Magnestum chloride . 

■klauber aatt« . 

Potatwiiim ma'ffneeluin Bulphatc . 

MagncBiuin nuiphatc. 

8ulphat(> of aiiintina . 

84!032 

.68.768 

62.802 


K.noi.tsh Patents. 

Washing and fancenlrating niftallifcrous, duimondi(crovn 
and (dkcr dt j/ostts and tailings from im ’rtHshmg , 

MHhod and ayparatv.s for -. .1. HutchingN, London. 

Kng. Pat. 655(5, March 2K, 1J)05. 

After “ sizing ” by an elaboraU* Kyslem of troinmelM and 
hydraulic wparators, the graded “ aHsortmenis ” are 
variously agitated or inagnct.ically Hclectetl, the vaUialde 
])roduotH being delivered into Iticked recejitjicles. Wlion 
the ovorfiow contains line float gohl, it is forced through a 
mercurial trough by means of cojipor hrueh<‘s and thus 
amalgamated. ~J. ii. ('. 

Stvvl; Proci-ss of hardening high-sjfccd -. S. N. 

Brayshaw, Manchester. Eng. Pat. 11.268, May 30, 
1005. 

The article is heated to a temiieraturc short of scaling or 
<leteriorating the surface, it is tlieiiHoaked ” in a both at 
900" to 960'^ and finally quenched in a bath at 100" C‘. 

•~J. 11. V. 

Jtifie and gun. harreU and other metallic surfaces; Treatment 

of - for removal of fotdtvg then from. King’s JMorton 

Metal Co.. Ltd., T. A. Hayhss, and H. W. Brownsdon, 
London, and H. If. Smith, Abbey Wood, Kent. Eng. 
Pat. 13,297, June 28. 1905. 

Metal Hurfaces “fouled” with cop|wr or copjier alloys 
are cleaned hy the use of a solution prejiaretl as follows :— 
Fifty c.c. of ammonia solution of 0*880 sp. gr. are diluteil 
with an equal volume of water. In this is dissolved a 
tablet containing ,5 grms. of ammonium lau’sidphak^ and 
1 grni. of ammonium carbonate. — J. H. (\ 

Ore toncentrniim. H. L. Suhnan, H. F. K. Picard and 
J. Ballot, London. Kng. Pat. 5260, March 13. 1905. 
SkeFt. Pat. 354,069 of 1905; ihisJ., 1006, 1177.—T. F. B. 

j?iac furnaces. K. Dor-Helattre, Budel. Holland. Eng. 
Pat. 19,655. Sept. 29. 1906. 

See U.S. Pat. 806,121 of 1906; this J., 1900, 26.—T. F. B. 


IT.Kl 

sujiporlK which cxtenil througli the bottom of a (-on- 
linuoiiH-hcatiiig furnace for billets. A (tooling fiuul is 

ointuiatcd through the hollow supixirts the hollow 

track, and the fornuT are further pnit^ctcd from the 
action of the heat by jirojcoting screens.—W. H. C. 

FUier [(run-hydrogen aUoy\. H. C. (Icsnor IJ.K. Pat 
815.417. March 20, 1906. 1., page 362. 

Insulator for electric apjtarnius [Iron-hydrogen alloy]. 
Alloy of iron and hydrogen agglomerated tn strong 

eoheicnt hodtes ; Production of articles of an -. H. C. 

(lesner. U.S. Pat. 8I6.41H and 815,419, March 20. 
1906. XLl.. page 380. 

Precious metals ; Jiefmtng hydrometallurgiccd protlucts 

amfaining - W. Merrill. Alameda. Cal. U.S. Pat. 

815,851, March 2ff, 1906. 

Finki.v-iuvii»ei> “ hydrometalliirgical “ jirodiicts are 
mixiiit K'itli hthorgf. and a hoIuI.Ic land aalt, anil thn 
litharge and lotul salt are rcdniind to inotallic load hy 
heatinR, further quantities of the lead iom|iounds being 
added to the mixture as rci|iiired. Tlie resulting load is 
euiicllcd to reeover the preeious nietals.—A. S. 

PrecinuH mrlalu Irom mic area ; lixinuiinn of -. A. R. 

Meyer; K. J. Meyer. Kxerutriv of A. R. Meyer, Assignor 
to tho Uniteii Zinc and Cheiiiioal Co., Kansas City, Mo. 
U.S. Rat. glh.UU, March 20. J«06. 

An mtmiate mixtnre of the ground zinc ore and metallic 
eop|s)r is heated in order hi vaporise the zinc atid form a 
matte eontaining tlie cojiisir and the precious metals. 
The matte is separated trcim tlie residue, and the lino 
vapour is eondensed.—A. S, 

Nickel area; Proceaa of treating -. C. latnger, 

Clydach. Assignor to The Mond Nickel Co., London. 
U.S, Rat, 815,717, March 20, 1906. 

See Eng. Rat. 13,361 of 1006: this J.. 1906.1113.—T. F.B. 


United States Patents. 

fumacr; Vuntinvma keating -. W. R. Miller, 

Assignor to Forter-Miller Eng. Co., Pittsburg. Pa. 
U.S. Pat. 816,198, March 13, 1906. 

The claim is for a hollow track, resting on hollow 


Ores ,• Process o/ treating -. C. E. Raker and A. W. 

Burwell, Cleveland, Ohio. US. Pat. 810,061, March 
27, 1906. 

A pvtVEBUi.ENT ore eeintainiug a metal or metals and a 
metalloid, for example, a sulphide ore, is treated with 
chlorine, the charge being abraded to eontinu^y expose 
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iresh ore surlMe* to the chlorine. The metal (or 
metals) is converted into chloride, end the sulphur or 
•other metalloid is recovered in the elemental state.—A. S. 

Fb*»OH PaTBlTTS. 

icod and tUver; Process for the extraction of - from 

their oree. Aooumulatoren-Fsbr. Akt.-Ges. Fr. Pat 
359,434, Nov. 14, 1906. 

F(ia the extr^.tiou of lead and silver from ores containing 
sulphides of iron and copper, the ores are introduced into 
a bath of a fused halogen salt, as zinc chloride, together 
with lead oxide or zinc oxide, and the load and silver are 
then scfiarated by mldition of an electro-jsisitive metal 
or by moans of an electric current_A. B. 

Pig iron ,- Method of making foundry -. C. Henning 

Fr. Pat. 369./)01, Nov. 16, 1905. 

Sue Eng. Pat. 23,692 of 1905 ; this J., 1906, 319.—T. F. B. 

Meiale ; Process of refining - hy rneane of meiidlic 

calcium. F. Brandenburg and A. Wiens. Fr. Pat. 
369,692. Nov. IH, 1906. 

The reiining of nictals by moans of calcium has not proved 
successful up to the present, os, owing to the high tem¬ 
perature of the bath of molten metal, the calmum lias been 
volatilised immediately it entered the bath and has thus 
exerted only a Mupertieinl action. In order to overcome 
this difficulty, the |iaU'ntees propose to use the I'alciurii in 
the form of shavings, and to mix these with shavings of 
other metals, more oi less fusible than ealeiiim, as may bo 
rc(|uired. For example, in the relimng of copjior, a 
mixture of shavings of ealeiiiiii with those of copfsir, 
bronze, &e., is usi>d, and for iron or steel, a mixture of 
shavings of eab'iuiu with those ol iron or sti'el.—A. S, 

•Vopiier-llickH matte ; I'ruceas of rrliiiing _. N. V. 

Hybinette. Fr. Pat. 369,660, Nov. 21, 1905. 

Bee U.B. Pat. ff05,.656 of 1906 ; this J., 1906, 26.—T. F. B. 

Indium; /Voress of producing metaltic --. H. C. 

Parker. Fr. Pat. 369,668, .\ov. 21. 1905. 

SeeI;,.S. Pat. 805,316of 1906; thisJ., 1906, 1310.-T.F.B. 

Slag; Apparatuu fur gmiiulaltng -. (i. K. Hamfeldt. 

Fr. Pat. 369,326, Nov. 10. 1905. 

■Bee Eiig Pat. 22.932 of 1906 ; this J., liHill, 269. --T. F. B. 

(lEUMAN Patent. 

i-Uipriferonu ores and melaUurgieul products; Proceuu 
for the lixivialion of — - by means of ferrous chloride 
or ferrous sulphate solutiem, with the simultaneous 
irUroductum of air. O. Froelich. Ucr. Pat. 163.409, 
Aug. 8, 1903. 

A SHORT pipe, oiieii at both ends, is lixod in an upright 
position in the lixiviating tank, and inside tius pi|X) a 
propeller is made to rajiidly rotate, whereby a more 
effective circulation and more intimate contact between 
the air bubbles and the mixture of ore and solution, is 
eauHcd. It IB claimed that by this moans the process is 
considerably shorteiierl; with low-grade ores containing 
.3 per cent, of copper, it is stated that the extraction is 
frequently complete in the course of a few hours.--A. S. 

XI.—ELBCTRO-CHBMfflTBY AMD 
ELECTRO-METALLURGY. 

{Continued from page 323.) 

(A.)—ELECTR0-CHEMI8TKY. 

ArsmicinuxM-papera,fabties.d!C.; Note on the application 

of the electrolytic method to the determination of -. 

T. E. ITiorpe. XXIU., page 394. 


Eeolish Patente. 

Aceumulators; Impts. in deetrie -. H. Leitner, 

; Woking, Surrey. Eng. Pat. 7720, April 11, 1906. 

I The plates are pasted with a mixture composed of lead 
oxide and sulphate or other salt of ammonium moistened 
with a saturated solution of the same salt, and the plates 
are afterwards heated to such a tcmwirature as will 
decompose the solid ammonium salt. The liberation of 
ammonia leaves the plates extremely porous.—B. N. 

IFafcr ; Apparatus for the purification of -, by electrical 

means. J. F. Lester, Now York. Eng. Pat 18,427 
Sept 12, 1906. 

The apparatus oomprises a receiving chamber, an electro, 
lytic chamber, an ozonising chamber, an upjier ohamber, 
a niter anil a pure water receiving chamber, all contained 
within an outer casing. Water to bo purified enters the 
receiving chamber which is situated at the bottom of the 
apparatus and on one side of an upright partition which, 
extending nearly to the toji, divides the outer casing into 
two compartments. The water thou psAea through a 
porous jiartitioii and enters the electrolytic chamber, 

I which consists of a box-like compartment fixed to the 
bcfore-inontioncil partition, and forming a segment with 
the circular casing. A supply of water fills this segment 
and keeps the electrolytic chamber cool. The latter is 
provided with electrodes. From this chamber the 
water passes upwards mto the ozonising ohamber and 
tbence into an up|icr chamber extending across the top 
I of tho apparatus. ()ii the other side ot the partition is 
placeil a series of filtering layers, and below these is the 
eliamber for receiving the pure water after it hmi passed 
(lownwaniH through the hltorM. Tho vitriouR i^hEiuberR, 
Ac., may be i-leaiiseil as required by forcing water into 
tbeiii tliroiigh pipes.--W. 1*. B. 

Bleaching liquor ; Klectrodcs for use in the manufacture 

of -. K, Kotber. (Jimewalde, Geriiianv. Biut. Pat. 

21,437, Oct. 21, 1905. ^ 

The electrolytic vessel is divided into a number of 
compartments liy moans of vertical non-conducting 
partitions, and is iiiatlc with an inclined bottom. Through 
each vertical partition extends a horizontal electrode, 
one-half of which in one cell acts as anode, tho other 
half fiinctiimmg as eatlnxlo in tho next cell. In each cell 
the anode is below the cathode, which last is only just 
covered by tho electrolyte, and is jiorforaled so as to allow 
tile hydrogeu genoraUul to escajw readily. The elootrodos 
may be of platinum or of carbon, which last for the anode 
halves is covorod with an insulating material and with 
platinum sheol,, foil or wire, the platinum and carbon 
being m electrical connection.—A. U. L. 

Hydrogen peroxide; Producing - {dedrolyticany 

(1. Teicliner, Niiromborg, (lermany. Eng, Pat. 24,507 
Nov. 27, 1906. ’ 

PEHSUi-rHiiKir acid, or its sulphuric, acid solution, is 
distilled, jireferably in vacuo, and at a temperature 
exceeding 30“ 0. (care being taken to oxeludo eatalytie 
agents), to obtain hydrogen iieroxide. Or tho hydrogen 
peroxide may Ixi extraoted by ether in a continuously 
working extracting apparatus. The solution thus freed 
! from hydrogen [leroxido is electrolysed with certain 
. presoribed jinicautions, to reproduce the porsulphurio 
I acnJ, HO that “ tho jiot'Riilphuno aoid will aimply iierve as a 
I transmitter of oxygen and the jioroxide of hydrogen will 
1 pc obtained in uninterrupted eiroulating process by 
mdirect oxidation of water." Percarbonates and per¬ 
borates may be also used as sources of hydrogen peroxide, 

, the peroxide being extracted by ether, and tho solution 
; again subjooted to olectrolysis.—E. 8. 

, Ukited States Patents. 

MercMrial alkaline process. [Etearolytic.^ W. E. 
Harmon, Mechanic Falls. Me., Assignor to American 
Electrolytic Go., Philadelphia, Pa. U.S. Pat 81A682, 

; March 13, 1906. 

I This Invention relates to a method of increasing the 
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of piooea of carbon, or a small quantity of powdered oarbon, 
in the amalgamating compartment, in contact with both 
the mercury and the electrolyte, the quantity of carbon 
being maintained fairly constant during the process. 

—Jl. N. 

Furnace ; Electric presuvrc -. H. fJ. Potter. New 

Rochelle, N.Y., Assignor to G. Weetinghoiise, Pittsburg, 
Pa. U.S. Pat. 814,727. March 13. 190U. 

An inner conducting tube of resistance material is adapted 
to cunt'Uin the mah’rial to be hcMited, and is surrounded by 
refractory insulating material, an outer conducting tube 
in its turn surrounding both inner tube and refractory 
matermi, and loriumg clmiubers at each end by extemliiig 
beyond the ends ot the inner tube. Inlet tubes conneei 
with one chamber, and an outlet tube with the other. 
The outer tube is tmulc in sectious. the latter being 
insulati-d Irom each othei by ring-Bha|M'd ‘’gasketH." 
The inner tube is provided with carbon ternmials, winch 
sutTOiiud the (‘lids, and the> ti'i'iiiiiials are ailupted to slide 
axially within tlie cliumber. and to become suitably 
connected with the inner tube. A ring of asbeHtos, 
or otlier yielding material, separates the insulating 
material troui the tcrnimal (Muinections of llie iniuT 
tube, tlic Hsiieslos being udapteil to relieve tlie 
tmideney of the in.siilating materia) to pack under 
the inhuemc of the furna<*e heat. Tlie carbon 
tcrminala are eaeli m contact on opposite sides witli 
metallic jilates. and a eujsshaiK'd stiap connects each 
carbon terminal with the riuter tube, means being 
jirovnled for pressing the iiiu tif the slraj) against the wall 
of the outer tube, and also for pressing tlie bottom 
jiortion of tiie strap betweiui the cui bun terminal ami one 
or other of the metallic plates. Klectncal eomiectiou la 
made between the ends ot the inner ami outer tubes, 
the ends ot the. hitter being inHulated from eaeh other 
except through the iimer tube,and forming the nTiuinals 
of the furnace. Means are provided foi modifying the 
pressure within the furnace.—lb N. 

Purijyintj miter by elect roly,nti; Apparatus for -. 

H. C. ilaiiey, St. i,oins. .Mo., Assignor (o Klectra-l*ura 
Water ('o.. New York. U.S. Pat. 814.7b4, March 13, 
1900. 

Tnia invention relates to an a]>|iaratns for electrically 
treating W'ater, and eorisisls ul a hollow easing or btxly 
eompow‘rl of insulating iiiatiTial, wlneli ean bo separated ; 
into two portions. Jn tlie upper and lower interior .sides 
of the body are arranged spiral grooves, opjioslte to and 
in hue with each otlier when the parts of the easing are ' 
jilaced together, and a pair of sjnral motalhe euils, winch 
can be removed by wparaling the casing, fit into the ' 
grooves. The outer emls of the cods are seoureil to the | 
outer easing, the inner terminals being near to the eeiitro 
of the. receptacle and adjacent to each other. Tlie coiU 
ore BO arranged as to form ehannols parallel to each , 
other, so that wator, under pressure, may flow in one ■ 
direction towards the centre, tlie waUir then entering a 
secondary channel and flowing in a reverwi direction 
towards the ouUir side without traversing the same 
channel more tlian once. One channel is provided with ! 
an inlet, and the other with an outlet; and an oloetrical ! 
circuit has its imsitive and negative tormiualH respectively ' 
connected to the coils. —B. N. , 

Vacuum lamps ; MeHuul of producing -. D. M. Moore, I 

Aseignor to Moore Klectrical Oo. U.S. Pat, 814,794, 
March J3, 1900. If., page 365. 

EUctrdytic apparatus. F. McDonald, Roaring Spring, 
Pa. U.S. Pat. 814,864, March 13, 1906. 

T'hb electrolytic cell is provided with an anode compart¬ 
ment in uonuection with a tank for supplying a solution 
of brine, the tank being providetl with a ball float, whicli 
is oonnwted by levers with a valve in the supply pipe. 
The tank i« connected by an overflow with a re-saturating 
tank, the latter being m turn connected with an overflow 
tank, from which the liquid is raised to an elevated tank 
by means of a pump. Means are provided for conducting 


the brine from the elevated tank to the valve. A gas- 
collecting pipe connects the cell to a series of vertical 
towers.—B. N. 

Insulator for electric apparatus. H. C. Gosner, New York, 
N.Y. U.S. Pat. 816,418, March 20, 1000. 

This invention ruiates to an electric insulator or high- 
resistance} body composed of particles of an alloy of iron 
and hydrogen Iritted into a coherent mass, or a mixture of 
this alloy with a material of lugbor siiecitic resistance, 
such as hrc-clay, may be used.—B. N. 

Alloy of iron and hydrogen agglomerated in strong coherent 

b<^ies : Produchon of artides of -. H. C. Uesner, 

Now Yorlv, N.Y. U.S. Pat. 815,419, March 20, 1906. 
Tub }K>wderod alloy is moistened and compressed into 
a body, and then hcatcHl to a Umqierature suflicicnt to 
cause the eomjjoiient particles to irit or jjartially fuse 
tog(‘tlicf. Articles, compressed or agglomerated in this 
manner into strong cohonmt bodies, arc also claimed. 
(Sec pi'ccediiig ahatracl.) Ji. N. 

Water; Apparatus for decomposing - by dectrolyais. 

W. F. Al. Mcf'aity, Rooky Itidgo, Aid., Aesignor to 
T. A. Darby, Now i ork. U.S. l*at. 816,365, *Vlarch 27, 
1906. 

The apparatus consists of two tanks connected together 
near the botlom by a conduit or pipe, in each tank an 
oleefrode of large Huporficiul area, coimceU'd to a source 
of cleotru-ity, is HUH|)cndcd vorlicaily. The elcctnxles 
ar# corrugated and jxirforafed, ami of spiral form, 
and tlie outer coil of each has a “ radial disolmrge portion ” 
projecting Jateially and locatcil directly opiKJsito one end 
of the conduit.-"'A. 8. 

French Patent. 

Electrdyhc process. J. Hargreaves. Fr. Pat. 359.502, 
Nov. 16, 1906. Under liu. Coiiv., Nov. 22, 1904. 

8ee Eug. Pal. 26,331 ul 1904; tliis J., 1906, I24a-~T.F.B. 

Grrmak Patent. 

Glyo.eyhc acid, its esters and amide, and phenylglycin 

and its derivatives ; Process for preparing - from 

ojulie. acid ami its derivatives by dectrUyUc Tediiction. 
Kinzlhcrgcr uml Co. Ger. Pat. 103,842, 8ept. 10, 
11HJ3. W.. pagiA 392. 


(B.)—KLECTRO-METALLUKGV. 

Enolish Patents. 

Iron : Process and apjHjratus for the. electrical production 

of cast -. 8ou. Electro-Metttllurgiquo Fran^aise, 

Froges, France. Rng. Pat. 6468, March 27. 1905. 
Under Jut. Oonv., March 25, 1904. 

See Fr. Pal. 341,611 of 1904 ; this J.. 1904. 871.—T. F. B. 

Electroplating vats; Impta. in - -. F. E. Bagnall,. 

Coventry. Eng. Pat. 22,901, Nov. 8, 19(.15. 

A vanncAL rotary shaft enters and extends nearly to 
the base of the electro-plating vat, and is rotated by 
mechanical means, the shaft having plaf.es or blades- 
arranged at angles to each other on a polygonal frame 
carri^ by the shaft. The plane of each blade is tangential 
to the shaft, the blades being connected to a source of 
electricity so as to form anodes, while at the same time 
they serve to effectively circulate and agitate the 
electrolyte. One vertical edge of each blade may project 
outwarus beyond the carrying facet of the frame to which 
it is fixed —B. N. 

United States Patents. 

EUctroplaling apparatus. 0. L. Meaker, Chicago, DL 
U.S. Pat 816,027, Maroh 13, 1906. 

This invention relates to an tiectroplating apparatus^ 
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comprising a tank containing an electrolyte, an anode, 
a generator, and a tray for aupporting the artiolos to bo 
plated, the bottom of the tray being made of condneting 
material and acting as the cathode. Means are provided 
for giving a horirontai vibratory movement to tbe tray, 
the rearward motion being slow and the forward one rapid, 
die articles being thus advanced from one end of the tray 
to the other. The movement is produced by a earn, 
provided with “ an abrupt shoulder,’' and a lever, whicli is 
acted upon by the cam, connected to the tray. The 
supporting suidace of the latter has transverse shoulders, 
forming a ridged or corrugated surface, in order to effect 
tile turning of the articles during their progressive move¬ 
ment.-U. 

Furnacf; Electric -. M. Kuthcnhiirg, Lockporf, 

N.Y. U.ii. Pat. Siri.lfil, March 13, 19011. 

This invention relates to an eloetric furnace in whicli a 
fused ferruginous bath is covered witli a layer of inert 
niaterial. sucfi as bauxite slag, mid witli a layer ot 
“ comminuted coke resistor ” floated on the inert material 
Several positive and negative terminals of an electric 
circuit are connected alternately to different regions of 
the resister.—B. N. 

Etching of zinc by dcctmtiinie ; Ernccn.i o; deep -. 

0. SIrcckcr. Ilurmsliidl. and H. H. Strecker, Mainz, 
Oeriiiaiiy. U.S. I’at. Sl.'i.ST.'i, Marcli lit), 190(1. 

Sek Eng. I’at. 21,322 of 1904 ; this J , 1905, .504. —T. E. B. 

Ore-ncpaniior ,- Hagiictk . li. It. Moffntt, Brooklyn. 
NY.. Assignor to Imperial Ore Separator Oc., Now 
York. O.S. Pal. 810,491, Mnrcli 27, 1900. 

The app,natu8 comprises side frames supporting a 
magnet coiii(Sised of two sets of opposed poles and two 
parallel cores, each core coiiiiectiiig one pole of one set in 
iiiagnetie circuit with a polo of the other set. The poles 
of one set are nearer together tlmii the poles of the other 
set, wliereby two miignotic lields of dilfcrent intensity arc 
produced, and the poles of tlio same set are eonnected in 
magnetic ein uit with each other by tbe side frames. A 
feed-eonveyor passes through openings in tlic side frames, 
and “ separating-eonveyors ” are also provided. —A. iS. 

Ores ; {Electrical] Process jor the reductinn nj — , C P. 

Townsend, Washington. D.C., Assignor to E. A. Sperry, 
Brooklyn, N.Y. U.S. pal. 815,881, Mareh 20, 199(1. 
This invention relates to a inetliod of redneing sulphide 
• ores, such as galena, and eonsists in supporting or floating 
the ore upon a body of inolteu metal, whicli forms tho base 
of tho ore, under a fused electrolyte consisting of a haloid 
salt whicli IS inert towards the ore. An clectrio current 
is passed to the ore as eatliode from sujierposed anodes. 
The process of decomposing lead sulphide and separating 
lead electroiytically, by briiipng the sulphide into eontnet 
with a cathode in a fused eleotrolyte of sodium chloride, 
tbe lead sulpliide being practionlly iiisolubio in the latter, 
is also claimed.—B. N. 


XII.-FATTY OILS, FATS, WAXES, 

AND SOAPS. 

{Continued frofn page 324.) 

Cocoa-nut oil; Keeping qualities and eatises of rancidity 

of -. H. S. Walkin'. Plulippine J. of Science, 

1906, 1, 117—142. 

The greater fertility of oocoavnnt trees near the seashore 
is atmbuted by the author to the soU being more porous 
than in inland regions and to being, as a rule, saturated 
with water at a depth of only a few foot from the surface. 
Obemioal analysis showed Uttle difiorenoe between soil 
from near the seashore and that from piaoes further inland. 
As regards the effect of age upon tne nut, it appeared 
from the average of a number of determinations that 
there was a slight increase in the proportion of kernel, 
ooprSv and oil in nuts that had been storra for a maximum 
of thm monUu, but that afterwards there was a decided 
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! decrease. Green nuts contained only about half as much 
oil as nuts that were quite npe, and the ripening prooesa 
I continued to some extent after cutting. The colour waa 
I found to have little, if any, iniiuence on the oomposition 
; of the nut. The quality of nuts from seashore trees was 
i as good as that ot nuts from inland trees, both yielding, 

^ on the average, the same proportion of oil. 

The author, contrary to tbe commonly accepted belief^ 
{ hods that pure coooa*nut oil, pro|)erly prepared, is equal, if 
: not superior, in keeping qualities to other fats and oLU, 

I and be attributes the fallacy to different observers not 
having procured fresh samples. The commercial product 
undoubtedly shows rapid deterioration, but tliis largely 
depends on tho initial acidity of tho oil. This acidity 
and its attendant bad taste and odour is developed in. 
the copra itself, prior to the expression of the oil. Thus, 
in a sample cut up and cxjKtsed to moist au for a month, 
the acidity rosc^ Irom 1'6 to 23'3 per cent. The active 
agents causing tho hydrolysis of the fat in copra are 
moulds (principally aiipeTgUti)^ either alone or m con- 
junction with certain bootona, and the most suitable 
conditions for thoir development are a proportion of from 
' 9 to 17 {>or cent, of moisture and a constimt and moder- 
ati'ly high tcnujeratiire. A sample of copra containing 
4'76 jMir cent, of water remained free from orgauisms,. 
and no chango in tho acidity took On tJae other 

hand, several sjk^cu's of bacteria were found in copra con¬ 
taining 23 to DO iH>r ci'iit. of water, but these had hardly 
affecUMl the fatty iKutiou and iiad funned very little free 
acid. No moulds were fontitMl m these samples. Ck>m- 
mcrcial copra usually contains from 9 to 12 per cent, of 
, water, an amount iavourable to tho growth of moulds, 
it IB advisaiilc, tlicrclore, to dry the copra, so that it shall 
not contain more than 6 per cent, ot moisture, and to 
express tlio oil soon as possible, wliilst avoiding pro- 
' longed storage in a warm, damp atmospliore. Hot air 
ap]>aratuH, rotary or stationary, was found the most 
' elticicnti incauN ot drying copra, and it is suggested that 
I liot-air drying might be used m conjunction with a centri¬ 
fugal niethod, provided tlie by-product,“ co(;oa-mit cream,’* 
could be disposed of. Vot-uum drying cannot be us^ 
ofloctively lor cocua nuts from which tho oil is to be 
expresseu. aMould docs not grow readily on pure cocoa- 
nut oil, but given a certain pro]>ortion of nutrient sub¬ 
stance and ot moisture, a growth may devoloj) which will 
rapidly attack tho oil. Thus, a sample of pure oil to whioh 
had been added 1 p<jr ci'Ut. of latic *' (a coagulated residue, 
produced in the native process of making oucoa-nut oil, 
by boiling down an emulsion of fresh cocoa-nut kernel, and 
consisting chicily of albumm and sugar), and 1 per cent 
of water was exposed to the action of a mould in an 
incubator, and sIiowikI an increase in acidity of from 
0*1 to 8*63 jier cent, in a wwk. Direct oxidation by tha 
action of air and light also plays a i>art in the deterioration 
of cocoa-nut oil, as of other fats, but this factor is of Ut^ 
importance in comparison with the changes duo to mould 
action and can be prevented, to a large extent, hy ke^ng 
tbe storage vessels as nearly full as possible.—0. A. M. 

Cocoa-nut oU. J. J. Reijst. Fharm. Weekblad, 1906, 
48. 117—128, 161—163. Chem. Centr., 1906,1, 1061— 
1063. 

In discussing the employment of cocoa-nut oil for the 
manufacture of soap, the author states that ail fats can. 
be saponified by the cold pooess ” provided the opera¬ 
tion be carried out below the temperature at whioh 
mixture separates into throe layers, a lower one of lye, an 
upper one of melted fat and a middle layer of soap, but 
this can bo done only if lye of a suitable concentration, 
be employed. The separation into layers with rise of 
temperature is connected with changes of density, vis- 
oosity and capillarity. If the layers mix ^ain to a 
homogeneous uquid on addition of water, this will be 
found to occur at tho same concentration and temperature 
at whioh tlie i^oap dissolves. Potoasium soaps can be 
** salted out ” hy using a soluble potassium compound 
such as potassium hydroxide or potassium carbonate. 

For the examination of the tatty acids of cocoa-nut 
oil, the author used Heintz’s method. An ethereal 
solution of the fat, cooled to 0^ C., was saturated witii 
bromine, the excess of the latter r<»noTed by sodium 
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tApCil 80, 1900. 


thiosulphate, the ether distilled oS, and the residue 
•apomned with alcohoho alkali. The alcohol was then 
expelled, dilute sulphuric acid added, and the volatile 
acids distilled off with steam. The non-volatilc acids 
were dissolved in dilute potassium hydroxide solution, 
the soap dissolved in water, and a quantity of silver 
nitrate, equivalent to considerably more than half 
•of the bromine originally absorbed, was added. After 
boiling cautiously lor half an hour, the mixture was 
4ioidiliod with hydrochloric acid, the layer of fatty 
acids dissolved in alcohol, the solution neutralised with 
Ammonia and precipitated with magnesium acetat<^ The 
mixture w^ then treated with half its volume of hot 
water, cooled, the magnesium salts of the fatty acids 
■separated, and in the filtrate, the dissolved hydroxy-acids 
lil^raied by acid, and frw^d from any adhering unNatu- | 
rated acids by [letrolcuru ether. The only uiiHaturated I 
Acid found by the author m cocoa-nut oil was oleic ac’id, | 
whilst the highest member of the saturated acids was 
inyristic acul; butyric acid was not present. 

The constants found by the author for the glycerides 
•of crude <'oeoa-nut oil an<l of various butter substitutes 
prepared frohi the same are given. For the tletection 
nf cocoa-nut oil in butter-fat, see this J., 1900, 324.—A. S. 

■C’od Ihvr oHa ; ^U/urtcau -. L. M. Tolmaii. J. 

Amor. Cliein. Hois, 1900. 28, 3K8—395. 

.Sampliw of American and Norwegian cod-liver oils and 
•other tish-livcr oils, of known origin, were exammed, 
the object being to Hsc(;rtam whi^lher jmre American 
ooiblivor oils conform to the reijuircmcnts of tlu- 
and also whether American oils differ materially from 
N’orwegittii oils. The results obtained show that, osjK'cially 
in the easi^ of American oils, the comjMWtmn ami 
<;haraeterH of the oils vary very considerably according 
to the condition of the fish, that is, according to the 
season at which the fish were caugiit. '('he variations 
in this rcH[K‘ct are not so pronounced with Norwegian oils, 
a« tlu'se are prcpai’cil from fish whi<'h ai’c caught during 
a very short season and arc tlius in about the same <-on- 
<}tiion. The oils were examined with icgard to sp. 
gr., refract ivo imlcx, Kxlme value and colour reactions j 
with sulphuric ami nitric aidds. Only om* of tlie Amcri- ! 
can oils had a sp. gr. outside flic allowed limits 
(U-91H—0*922 at 25“ C.). but this <letermination is of no ; 
value for indicating adulteration with otlier tish-liver oils. 
The iodine values of the American c<Kl-liv«*r ods varieil 
■over a wider range than is allowed in the U.S P. With | 
res|)ec.t to the <rolour reactions, tliese were found to be i 
not (iharatdonstic of cod-hver oil. but of fish-liver oils ' 
generally ; besides, pure American oils fretpiently react 1 
differently from .Norwegian mis, giving with nitric add a 
purple colour changing to brownisli-yellow. instead of rose- i 
red (ihanging to lemon-yellow. In the nifrii! acid test, the ] 
coiu'cntration of the iiei<l has a marked influence on the | 
colour produced. (See also this J., IflOfl, 272.)—A. S. 

ASapindug rurak , ConHilucnift oj the fntit of -. 

0. May. Arch. Pharm.. 1900, 244, 25-3.5. 

1‘hr jmnearp of the fruit of A’a/natfiM raruk contains 
13*6 j«»r cent, of myitidu^-sajxinin^ fliflllgsl-ho* The seeds 
yield 20*17 |)er cent, of a yellow non-drying oil. liaving the 
Bp. gr. fl-011 at 15®C.; acid value, 5*3; cMler value, 
104'8 ; imline value 06*08; Heiehert-Meissl value 0*7; 
Hehner value 80*06. The fatty acids were c.omi»o8wi 
mainly of oleic, with some stearic and palmitio hchIh. 

-d. O. H. 

ChfdtsU'.rol; deduction of ——. C. NeulK*rg. Her., 1906, 
89, 1156—1158. 

Tbn ubms. of purified oholesterol (from gall stones) were 
dlBsulved in 800—1000 c.c. of hot amyl alcohol, and the 
solution treated witli 80 grras. of me^lic sodium, more 
solvent being addtxl when the liquid became turbid. 
After complete solution of the metal (five to seven hours), 
the liquid was diluted with water and rendered just acid 
by moans of dilute sulphuric acid. The amyl alcohol 
layer wi^ waslied vi ith water and distilled, and the oily 
residue, which frequently became crystAliine under water, 
was purified by a single recrystoUisation from dilute 
Alcohol. If, however, it still remained oily, it was seiwrated 


from the water and dried in vacuo over aulphurio acid and 
lime, the pale yellow syrupy residue dlssoVed in a little 
hot absolute alcohol, and the solution treated with water 
until it became turbid. The yield of crystalline product 
amounted to 30 to 50 per cent of the original substance, 
and other oily products, not further examined, still 
remained in the mother liquor. The solid rerluotion 
product when purified by recrystallisation from alcohol, 
Wmod small white prismatic crystals molting at 119'^ 
to 124^' C. Its elementary analysis agreed wiUi that of 
dihydrocholesterol, C 27 H 4 aO. It was readily soluble 
in ohioroform, benzene, toluene, ether and ethyl acetate, 

, less uoluble in alcohol, methyl alcohol, and jietroleum 
spirit, and insoluble in water. It gave tlie following 
I reactions in the cholesterol tests:—(I) With Salkowaki’s 
I reagent there was only a gradual slight reddening and 
fluorescence. (2) In Obermuller’a test only a slight blue 
coloration ap)>earod. (3) In the reaction with ^-niethyl- 
fiirfural the reduction compound, when ^sent in small 
ipiantity gave only a yellow coloration witn no abs«jrption 
band, but with larger amounts there was the characteristic 
red coloration and the absorption band became visible. 
Unlike cholesterol it was dextro-rotatory, its reading 
laju, in ethereal solution being (« —3°40'; / —2). 

In the author’s opinion this dihydrocholesterol is probably 
identical with the naturallv occurring coprostiToI. 

—C. A. M. 

Pican, black uKtlnui, and bnU/rnut. L. K. l^wi and 
E. («. Wilmcr. NIV., page 384- 

Kthyl aicohol free from (Udvhydi ; Prcparaiion of - for 

H(/v in od and fai orio/ysts. F. L. Dunlap. X\., 

|>age 31*I. 

Dimethyl Mviphatr; Dtilimtiou of -rn detertruniny 

tar otU in inixturcM with ro«in and mineral oUn, and tf-y 
hehamour towardft fatty <nls, oil of turpentine and pinoU tu. 
E. Valenftt. 111., page 360. 

EnoT.IHH P.ATENIS. 

Fain and the like ; Apjxiratus for the recowry of -. t‘. 

Kremcr him! («es. fiir .Abwiisser-Klarung, m.b. H.. 
Peiiin. Eng. J*at. 24,0.30, Nov. 21, IIMIH. 

Ci.AiM IS made for iiuiiroveiiients in connection with tlio 
apparatus divscribed m Eng. Pat. 14,401 of 1903 (this .f., 
1903, 1095). In order to })revent particles of fateseaping 
with the overflow, aimuiar clmniiclK are placed lietwwn the 
fat-eollecliiig vwscl and the outlet. Tli<* baffles, tornieir 
by the ebamuds, also produce an increase in the current, 
causing greater fru'tioii of the depositing solid particles, 
and thus promoting the separation of fat riiecnanically 
carriwl down hy them.— i\ A. M. 

fAihricatiny oil. R. J. Erowley ami F. F. Payne. Uindon. 
Eng. Pat.. 2<W0. Feb. 3, 1906. 
i Claim is made for a mixture of castor and olive oils, the 
I iatU'r lieing in the larger pro|x)rtion. say, three to one. 

I The mixture does not oxUliw' or dejK>Kit sediment. 

—C. A. M. 

(iBBMAJi Patents. 

Kool-fat : Process for decom/Hffting - into tivo portioMs, 

by one of irhirh water in abnorbed readily., and by the other 
with difficulty. J. Lifschutz. (»er. l*at. 163,254, Oct. 
16, 1903. 

Sbk this J., 1905, 1242.—A. S. 

Fatty preparaiion«; Prorens for the manufadure of 

emuliiifiuble -. Cos. zur \’erwerth. dcr Bolegschen 

Wosserloshehen Mineraldle u. Kohlonwosserstoffe, 
O.m.b.H. (ler. Pat. 163,387, Aug. 14. 1904. 

Fatty ;>reparatioiiH cajiable of forming permanent 
emulsions are prt^pared by agitating animal and vegetable 
oils, fate and waxes with the soluble rosin oils prejMU'eil 
according to (ler. Pat. 148,168 (see Eng. Pat. 12,349 of 
1899; this J., ItKX), 526) at a temperature of 60**—80° C. 
The products are suitable for the manufacture of pharma- 
ceutioal preparations, salves, lul^eanta, and flnis^. 
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jFats; Process for the extradion of —A. Sftoha. Qer. 
Pat, 165,057, Oct 26. 1904. 


Tbb claim is for the use of liquefied carbon dioxide for the 
extraction of fats.—A. S. ! 

Soap masses; Mould and cooling device for liquid - 

which the bottom is raised for the removal of the solidified 
soap block. Webor and Seelandor. Ger. Pat 163,068, 
June 22, 1904. 

Ths mould is provided witb a movable bottom and is , 
suspended from ita centre of gravity, lly rotation of a - 
screw, gearing with a oog-whoei on the spindle by which | 
the mould is susnended, the latter can be tipped over and \ 
the soap block delivered directly on to a table.—A. K. 

Xm,~PIGMENTS, PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER. Ete. 

{Continued from page 320.) 

(*4.)—PIGMKNTS, PAINTS. 

Knuijsh Patktjt. 

PairU or comjMsition ; New antuffuding -. F. E. 

Dunnett, G. H. Nrlson, and F. K. Nelson, London. 
Eng. Pats. 14,262, July JO, 1905, and 14.611, July 16, 
1905. 

Thb claim is for the utilisation of the final residuum 
(alkali sludge) obtained in tlie distillation nr refining of 
jietroleuni as tlie esHontial ingredient of anti-fouling and 
iion-corroBivc eompositions. For use as a paint, the 
“ alkali sludge ” or “ petrolatum ” is mixed with red lead 
or other suitable |ngineiit tn sueh proportions that tho 
product may eoiitani hetwi'en 76 and 96 per eent. of the 
“ petrolatum.”-—M. J. S. 

French Patents. 

Paint ' Antisejitic and preHvrralix'e - for ships' bottoms 

and other suhtnrryed sfrvrturcs. O. («. Sehohert. Fr. 
Pat. 369.488. Nov. Hi 1905. Ihider Int. ('onv., Nov. 
17. 1904. 

Skk Eng. I’at. 24,989 of 1904 ; this J., 11K)6,142. - T. F. B. 

Mic-a; Pulverisation of -. F. H. Tiller. Fr. l*at. 

369.312, Nov. 10. HM)5. 

Mica contained in a cIoshI vessel (an iron cylinder for 
instance) is strongly Inuitoti for several hours, so that on 
cooling it may heeoine opaque. Tlio mica is tlien cut 
into strips, and is subjoeten in a closed vessel to the action 
of hot water, or of a heated vapour. The aoftenetl mica 
is then withdrawn, and after exjailsion of the moisture, 
is ground to a fine powder, which is staled to be brilliant 
and silver-white.—E. S. 

Gbeman Patknt. 

Beech wood tar; Process for preparing an alhdi-soluble 
product from - which is said at the orrftnary tempera¬ 

ture. rtiem. Fahr. Floraheim, Dr. H. Noerdlingor. 
Gor. Pat. 163,446, Juno 18. 1903. III., page 367. 


{yi.)-RESlNS. VARNISHES. 

Philippine u)ood oils. A. M. Clover. XX., page 389. 

Spirit mmishea; Influence of resins on the decxdorisa- 

tion of - by light. R. Namias. Monit. Soient., 1906, 

20, 266—266. 

Ths coloured varnishes prepared by dissolving resins in 
alcohol and tinting with artificial colouring matters, arc 
in many oases rapidly decolorised when the film which 
they leave on evaporation is exposed to air and sunlight. 
That this bleaching is due to some action exerted by the 
.resin is shown by the fact that when the resin is al^nt, 
the deoolorisation takes place much more slowly, and that 


different resins show differences in their influence, the 
smallest efh)ct being produced by gum lac and myrrh, 
whilst elemi and mastic have the greatest.—M. J. 8. 

Pine wood ; Products of the distillation of -. W. H. 

Walker, £. W. Wiggins and K. C. Smith. HI., page 366. 

Dimethyl suipkate ; Utilisation of —~ in determining tar 
oils in mixtures with rosin and mineral oilst .and its 
behaviour towards fatty oilst oil of turpentine and pino- 
line. E. Valenta. XXIll., page 394. 


(C’.)—INDIA RUBBER, Eto. 

Pubher and rubber goods; Laboratory method of testing 

the durability of -. R. Ditmar. Qummi-Zeit., 

1906. 20, 628. 

ITjk method is based upon the assumption that the 
durability of rubber and of rubber goods, varies inversely 
as the ease with which they are oxiflised By atmospheric 
oxygen, and so partially converted into resinous products 
! of the nature of 8piUer s resin (J. Chem. 8oo., 8, [2], 44), 

I and of the bodies deaeriUHl by Herbst (this J., 1906, 224). 

I The sam pie tf» be examinea is rolled into a thin sheet and 
dried to constant weight- in vacuo over calcium chloride, 
or in a rlrying-oven at 100 ’ C. 0'4 to 0*H grm. of the dried 
sample are now sealed up m a thick-walled tu^ from 
whi<;ii the air has l>een displaced by oxygen, and the tube 
is hoatod for 6 to 20 hours at 100" C. The tube is then 
allowe<l U) cool, tlie rubber removed and rapidly weighed, 
and llu* increase in weight is taken as an inverse measure 
of the durability of the sample. The increase in weight 
shown by a sample of gooil niblier in five hours amounts 
to from 2 to 4 per cent. 

In certain castrs, sainfiltrs of rubber-goods when tested 
in this way, show a decrease in weight (due to the oxi¬ 
dation of free sulphur to sulphur dioxide), followed by 
an increase. The author regards this decrease, too, as 
being a measure of the durability of the goods, since it 
IB ail indication of great |>oro8ity in them. Observations 
shoiiUl be mode of the deereaea> in tensile strength after 
^ oxidation, ami taken into account in forming an idea of 
' the durability of the goods, or rublior, examined. 

A modification of the Hcaled-tuhc method is described 
m which the niblier sample is contained in a U*tubo 
whioli is immersed in boiling wah»r. The (J-tube is con- 
' uccUmI witb a rest^rvoir containing oxygen, under moderate 
pressure only.—E. W. L. 

j Rubber Industry of French Africa. For. Off. Ann. 
Beries, No. 3643. 

In February. 1906, an oriiinance was published, applicable 
to the whole of French West Africa, consisting of five 

articles, whose object is to secure the following rosults :_ 

(1) The supprnssioii of adulteration of rubber, (2) the 
proservation of existing rubber plants; (3) the creation 
of new plantations; and (4) the creation of sohoola of 
instruntion in tlie methods of cultivating and gathering 
rubber. 

In the course of 1904 Sudan rubber fell rapidly in price 
owing chiefly to adulteration, but after the ordinance had 
been put in force, it rose again steadily, so that, during 1905, 
Sudan ” twists ” rose from 8 fr. 60 c. to 9 fr. 20 c., in 
January, to 9 fr. 60 c. to 10 fr. 20 c. in Septembm*. Sudan 
” niggers ” also rose about a franc during that period. 

The best Eronoh Guinea rubber, known as Conakry 
” niggers," continues to be exported in sacks bearing the 
customs seal as a guarantee of quality, but every other 
quality irmy be exported without it. The result of this 
compromise is that Conakry ” niggers ” liave maintained 
their price. The application of the new regulatioiui had 
a most marked offeot in the Beyla district of Upper Guinea. 
The rubber produced there improvtKl to such a degree riiat 
in April, 1906, it was given a special quotation on the 
Bordnaux market under the appellation of Boyla niggers,*’ 
and at once ranked ndth Conakry ** niggers.” 

Because of it» backward state, the new retrulattons are 
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not to be introduced into the Lower Ivory Coast until 
1907; but they have been introduced into the upper 
districts which formerly belonged to the Sudan. 

[T.R.] 

UNrrBD Statbs Patent. 

Jiahhcr and the like; Pror.pfi.o for extracting - from 

wood. A. V. do la CoiU>, San Luis Potosi, Mt^xico. 
U.S. Pat. 814,075, March 13, 1900. 

Ceetain clasMi^R of wood arc broken to a suitable siw and 
subjoeU'd to dry grinding, presBiire and heat lioing appUcil 
during the grinding procoHs, eHjHicially in the iinal Htuges. 
The portioloH of rubber agglomerate and are mcchanioally 
separated from tlio woody tissue.—C. E. F. 

Frbnch Patent. 

Klantic nuUeriul [Rubber auhHitide ]; Manufacture of -. 

L. C. G. Usage. Fr. Pat. 359,183, Nov. ii, 1905. 

Tub inateria,]i consists of a solution of gelatin in glycerin, 

1o which IS addiMi forinaldohydo or another coagulant, a 
solution of rubtsu' i>t gutta-percha, and a vulcanising agent, i 
and which is afterwards treated with a delinitc (juantity of 
compressed air or other gas in a fine state of division. 
The mixing of the materials and the introduction of the 
air are otfected in a sjwcial apparatus provided with a 
hollow shaft carrying hollow mixing blades, through which | 
the ttir or gas under pressure is ini roduecd. 'I’he mixing ! 
apparatus IS jacketed. During llu^ iiiixiag a heal trig agent. ; 
is eirculaU!d tlirougli the jacket and aftt^rwards cold | 
water, m order to rapidly cool tlic ijiuss.—A. »S. , 


Oluti Manufacture of -. C. W. Luther, Roval, 

Russia. Eng. Pat., 16,432, Aug. 12, 1905. 

Claim is made for the manufacture of a glue, specially 
suitable for hygroscopic organic material su^ as wood, by 
treating an albumm, e.g., oeHbrinated blood, with an alka- 
I line-earth, preferably slaked lime, and water. The 
I addition of a porous substance, such as wood meal, is 
I advisable, and the separation of water from the glue may 
[ be prevented by the addition of a small proportion of a 
caustic alkali—not exceeding 1 per cent, of the weight of 
the albumin. The mixture is stirred for about 15 minutes 
until it begins to thicken, and is thou allowed to stand 
until it forms a fairly hard jelly. —C. A. M. 


Oeuman Patent. 

GluC’Containing maieriuhsProcess for the separation 

of fal-solvents from -. E. Lergmann and T. Berliner. 

(icr. Pat. 165,235, Oct. 24. 1903. 

OlfE'CONTaikinu materials from which tlie fat has been 
extracted by volatile solvonts, are treatixl with cold water, 
without conirifugalising. for the purpose of removing the 
fat-solvent, and also blood and other impurities. The 
process allows of the extraction of the fat from “ spotclies,” 
or gluo-stulf {Leimlcdcr), without- the glue being also 
dissolved, as is the case in the usual method of removing 
the fal-solveiit by means of steam. - A. S. 


XV.—MANURES. Etc. 
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{Continued from page 327.) 


{Coriliaued from page 327,) 


Pecan, black uujinut and huiiernut. L. K. Levi and E. G, 
Wilmer. Hide aiul Leather, Doc. 23, 1905. J. Amer. 
Cheiii. Soc., 1906, 28, 110 -117. 

The shells of those nuts gave by analy.sis the following 
results:— 


iSoluble solids. 

j 

Non-tannln. ^ 

1 Tannin. 


Per cent, i 

Per cent. 

' Per cent. 

Pecan shell . 

1 14*01 , 

2-38 

1 11-63 

Pecan whole nut. 

1 0*04 

3*13 

6-01 

Black walnut, burr. .. 

1 81*20 

16-60 

14-70 

Black walnut, sliell ... 

6*27 

0*80 

4*97 

Butternut, burr. 

41*(i3 

20*07 1 

11-80 

Butternut, shell. 

2-29 

1*68 

0-71 


The oil extracted by petroleum spirit from the “ moat,” 
the “ moat ” and shoil and from the whole nut waa doUT- 
mined, as also the constants of the oils. 


Oil in whole nut . 

Oil In meat. 

sr. at 21“ C. . 
Torbiilltv point... 
Solidllylna pulut . 

Helmer value .... 
BaponificatioQ value 

lomne vidue. 

Add value . 



Black walnut 

Butternut 

Pecan oil. | 

oil. 1 

oil. 

21 72 per cent. 

6*lSper cant. 

: 7*88 per cent. 


40'05 per cent 

54*01 per oont. 

0*01&0 

0*0225 

0*9268 

-2'’ C. ' 

—8* C. 

0* C. 

—7* C. 

—IS* C. 

— 10 * c. 

9&*6& 

03*30 

91*26 

190*4 

190*0 

189*8 

104*1 

146*8 ’ 

161*7 

0*69 

0*22 

0*21 



—D. B. 


English Patents. 


Copper salts in irrigating waters. W. \\’. Skinner. 

J. Amer. Chem. Soc., 1906, 28, 361 — 368. 

The author tlescribe.s some experiments in connection 
with the injurious olTcct upon vegetation of copper salts, 
which as a wast-o product from the mining and reduction 
of copper ores, are frequently earned into and contaminate 
water supplies, which later on are used for irrigation 
purposi's. In tho wet method of concentrating low-grado 
copper ores, quantifies of copper, up to 1*5 jier cent., may 
remain in the tailings which are dis<‘.harge(.l on to the 
“dump” or directly into the stream, and thence upon the 
irrigated land. 11 has been shown that one part of copper 
per 7(K),0(X>,(MHi is sufficient to retard the growth of wiieat 
seedlings, whilst 1 part in about 8CM),<N)0 is fatal to the 
growtli of corn. Li the author’s opinion tho presence of 
one part of copper jH'r million should condemn water 
for irrigation purposes. It has heon generally held that 
the presence of carbonates and bicarbonates renders 
the copper insoluble, but the author’s experiments show that 
even ill presouce of considerable quantities of bicarbouates 
and carbonates, sufficient copper may remain in solution 
to be toxic to plants. Tlio amounts of copper dissolved 
by lUtfercnt carbonate solutions arc shown in the following 
table:— 


Solution. 


I 

t Parts of copper 
! per milllou, 
i In the tolatton. 


Saturated solution of sodium bicarbonate ... 
'Solution cquiv^nt to soli containing 0*08 per 

cent, of soAm carbonate... 

'Solution equivalent to soil containing 0'025 per 

cent, of sodium carbonate. 

Solution containing 1'107& grms. of oaloium 
bicarbonate per Unre..... 


9&d*00 

1-70 

0-40 

207*10 


Plastic masses from casein and the like ; Process for the 

manufacture of -. L. Coliardon, Leipzig, Germany. 

3£ng. Pah 22,625, Nov. % 1906. 

She Er. P»L 369,073 ot 1906 j this J., 1906, 327—T. F. B. 


* These were sodium blcarbouato soIatUini of strengths oorres- 
ponding to soil loluUoni, which would result from adding oae> 
third m an acre-foot of irrigating water to soils coatalnii^ the 
quantities of sodium carbonate Indicated, assumlog tiiat the 
latter would be oomplettiy converted into bicarbonate. 

—A.S. 
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XVL—SUGAR. STARCH, GUM, Ete. 

{ContintL^d from page 328.) 

Beetroots and beet jnices ; The “ ohjeetiomMe ” [melaaaU 

genie] nitrogenous (constituents of -K. Andrlik 

and J. Urban. Z. Zuokeriud in Bohmen, 1906. 80. 
282—286. 

In a former paper (this J.. 1906, 808) the authors defined 
the nitrogenous consUtiientH of beet juice which are not 
precipitate<l by cupric liydroxide in presence of alum, 
and which do not belong to the class of amides or am- 
mcnium compounds, as ‘‘objectionable” or inelassigenic 
nitrogen. These iiiiurioue compounds are not removed 
from the juice by the usual process of triple saturation, 
nor by any of the processes to which the juice is subjected 
in the factory. In two beet-sugar factories there were 
found in the concentrated syrups, 9C‘3 and 94*9 |H*r cent, 
of the ” objectionable ” nitrogenous constituiuits originally 
present in the beets themselves. Tlie storage of beets, 
especially at a relatively high temperature. \h accompanied 
by a disappearance of sugar by respiiation and a pro¬ 
gressive deterioration in the purity of the juke, i.c., the 
xatio ot sugar to non-removable non-sugar. I'his deteriora¬ 
tion corresponds witii an increase in the }iroi)or(iou of 
“objectionable” nitrogen m the juice, causeci proliably 
by a breaking down of the protcids of tlie beet during 
storage. The determination of this form ot nitrogen, 
as prescribed by llie authors, ti/c. at., can be nnuio 
witli a high degree of accuracy, ami constitutes a very 
important crilcrion ot value in tlie cxarnmnlion of beets 
and beet juiccK.-—J. I'. It. 

VeUulosis and romir]; yafun- itf evrtmn -, 

K. Kniest. XIX., page 388. 

I'nitei) iStatks J’atk.nt. 

aS 7«rc//; AupuruluH for drying - —. K. K, I’orkius, 
Melrose, Mass I'.S. l*at. 816,373. March LiO. 1906. 
TilK apparatus for the contiiiuous drying of starch consists 
of an elongated closed chamber with an exit tor the moist 
air at the top and an inclineil floor with an exit for the 
•dry starch at the bottom. A number of endless conveyors 
are arrangtsl one above the other to carry the sturcli 
baikwards and forwards through (,he length of the 
chainlier on its way from tlie top to the bottom. A heater 
is provided beneath the fioor through which liot air is 
delivered to one end of the apparatus; the air escapes 
at the top and enters on ext(5rnal cooling chamber in 
which the suspended moisture is condetiHod and separated, 
•whilst the cooled dry air is returned tlirough tlie heater. 

-J. K B. 


XVII.-BREWING, WINES. SPIRITS, Etc. 

{(Uintinutd from page 331.) 

Extract of m(dt: Cojidilions for increoHing the - to nearly 

the laboratory vidue. F. Cerny. Osicrr. Brauor- und 
Hopfen-Zeit., 1906, Xoa. 1 and 2 ; Z. ges. Brauw., 1906, 
29, 202 -203. 

Thr brewery yield of extract from a malt may he increaBcd 
to a value about 1—2 per cent. less than that found in the 
laboratory by improving the arrangement of the running- 
off vesnel (I^uterbottich) and regulating tlie rumiuig-off 
and sparging. The best depth for the grains is 30—35 
c.m. (12—14 in.). The false bottom should cover, as 
nearly as poseiiile, the whole bottom of the tun and should 
be fumisaod with alits, not holes. The false bottom 
should be placed as low as possible and not more than 
about one-fifth inch from tlio bottom of the tun. I'he 
ooxistruction of the rakes is of importance for perfect 
•extraction of the grains, and there snouid be a sufficient 
number of independent runuing-off pipes, each provided 
with a cook. The temperature at wnioh mas^g and 
running-off are begun—about 167® I’.—should be main¬ 
tained until the end of the spaii^ing, during which the 


f rains should be stirred up several times by the rakes, 
'he outside mashing machine may be advantageously 
replaced by a pipe passing nearly to the bottom of the 
tun, “ balling ” being prevented by a rapidly-rotating 
propeller.-T. H. P. 

Sac(harif/:<dion; Influence of conipoaiiion of the water 

on -. A. Fernbach. Ann. d«. ia Brass, 1906, 

Mo. 6; Woch. f. Brau., 1906, 28, 159—160- 
Tub author discusses the infiuenoe of lime and 
magnesia salts in the brewing water, in the light of recent 
researches on the inlliiencc of the reaction of the medium 
on ferment action (thi.« J., 1(^06, 192). 

The earthy salts of the waters react w'ith the alkali 
phosphates of the malt, and a portion of the phosphoric 
acid IS jirci'ipifated. Although this double decomposition 
may not b<' of much consequence m the ease of gypsum 
waters, it is of importance m the case of waters whose 
hardness is oj the “ temjKirary ” character. The ewthy 
carbonates of tiiesc waters neutralise the acid primary 
phosphates, and increase the alkalinity of the medium 
towaids Methyl Orange. Maquciino and Roux have 
shiiwn that Iho effect ot adiling acid to the iliedium, until 
it is nearly neutral to Methyl Orange, is to iiicroaso the 
diftstalio activity und to incri'use the propoition of maltose 
formed as compared with the dextrin. Ckniveraely the 
effect of waters with high tiunjsjrary hardness is to lower 
llie maltose: dextrin ratio and incidentally to dorketi 
the colour of tlie wort, owing to the luoreased alkalinity. 
The use of such wateis is therelore indicated for the brewing 
of dark boors in whicli tlwse effects are desirable, ami the 
degree of their infiuenco on the course of sacchanHoation 
will be all the more marked the greater the weakening of . 
the diastase by high curing. Bard waters of this type 
will have tlie Hume infiuenco as increasing the temperatura 
of mashing. Since t he effect of alkalinity on the activity of 
the proteolytic enzyme closely resembles its effect on the 
♦liasiase, it is very probable that the amide: albumose 
ratio of the wort would be affected in the same manner as 
tlic maltose: dextrin ratio. It is imi> 0 Ttaat, therefore, 
to ensure coiisleucy of composition of tue brewing water 
it the character of the beer is to be maintained.—J. F. B. 

Jirevrry infection and pure yeast. H. L. Siau. J. Inst. 

Brewing, 1906; 12, IIK—134. 

Bbfohk introducing a sysUun of pure yeast fermentation 
into a brewery the most serious sources of infection must 
be investigated, and measures taken to minimise the 
danger, la the brewery m which the author’s exporimentfl 
were conducted, direct observation showi^ that the 
wort arriving on the cooler at a temperature of about 
170“ F.. ran off it in a sterile condition until the 
teiiUKirature sank below 135“ F. When, however, the 
cooler has run nearly empty and the temperature of the 
wort has sunk to about 120^ F., it will be found that the 
later runnmgs are heavily infected. The author has found 
that a practically sterile wort may be passed from the 
cooler to the refrigerator by arranging that no wort enters 
the latter at a lowci tem}>oreturo than 130® F. This is 
done by ullowing tlic first copiicr wort to run off the cooler 
until only about two barrels remain, the temperature 
having meanwhile fallen to about 140® F. The second 
copper wort is now admitted to the cooler at a temper¬ 
ature of 170® F., and thus effects a steriliaation of the 
residual first wort. The last two barrels of the second 
wort are similarly re-heated and sterilised by the spargings, 
t he last two barrels of which may be run to waste. Briant 
(this J., 1904, 722) states that there is a danger of infection 
at tomperatures on the cooler as high as lfW®--170® F. 

The prevention of infection on the refrigerator can only 
be effected by using a closed refrigerator supplied only 
with filtered air. With open refrigerators the infection 
can be reduced by protecting the ^er as far as possible 
from aerial organisms and scrubbing out the channels 
after the passage of every brewing. ISimilar treatment can 
be applied to tiie wort pipes by passing a current of steam 
as frequently as possible. The author introduced a pure 
culture of yeast irom a sii^le cell into the brewery by 
gradual stages. Under ordinary conditions it was found 
necessary to renew the working stock by fresh pure cultures 
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every six to seven weeks. The beer was normally attenu¬ 
ated, took finings well, and poKseaised a remarkably clean 
fiavour i after racking, it usually came into condition in 
two to three days. After the third week of storage the 
beers were quite Hat. and failed to recover coiiuition; 
single cell yeast is only recommended fur bec^rs which are 
to be flrunk alter a very short storage. For the first two 
or thre<^ weeks of storag<\ there is a slow fall in gravity of 
2^—2-6 ’ caused by the continued action of the culture 
yeast on the jnalto<dextrms. which.are fermented only with 
uiRiculty. At the end of that time the deposit of culture 
yeast appears starvi'd ami exhausted, and the gravity 
remains constant until, afUu' alxiut a lortnight. a visible 
devolopiiumt of wild yeasts is observed, accompanied by 
a further fall in gravity of about F'. The question 
whether a noticeable attcr-fermentation is obtained when 
aingle-cell y<>ast is employed dc|>endN first on the relative 
projxirtion of slowly tenneiitable, complex malto-dextrins 
present m the wort, and secondly on the atleniiative 
power of the yeast towards tlicse bodies. These factors 
determine whether the yeast jK‘rforms thi* whole of its 
work before rai^king, or whether a gradual loss of gravity 
oontinues in the early stages of storage.—J. F. B. 

Wincfi; Tht’ graiusc" HicknesM [ropincuft] of -. 

K. Kayscr and E. Maitceau. Comptes wmd., 11106, 
142, 726—727. 

The authors liave isolated and studied the iirn'ro-organism 
which causes ro])iiieHs in wines. It resembles the iiiannilol 
ferment in many res|>ectH. hut is distinguished from the 
latter by the precipitate, without film, wlm h it forms in 
culture media. The orgniiism grows m chains of 0*7 -0*0 
p in diameter. Wifli age. the <*lmms hecomc longer 
and felled togctlicr, and ntmliy form a glutinous iniiss 
nt the bottom of the liquid. 'I'lie bacillus is i-ome- 
what auiierohic in luvhit and grows most rapidly at a 
tcinpcratiu-e of ahout 116“ C. Jt prefers highly 
nitrogenous medis, ]jeptonf*s being the liesl nitro¬ 
genous nnlrieiits and levulost' the most favourable 
carboliydrati*. From levulose, the products of fermen¬ 
tation consist, mainly of mannitol, with smaller quantities 
of lactic and acetic acids, carhon dioxide and alcohol; 
traces of animonm arc formcfl. but no hydrogen, llextrose 
is icrijiented kws readily ami yields no mannitol, t'ane 
sugar is iuverUal and fermented, milk sugar is also attacked, 
(’ertain free aculs. such as iiialie, tai'tnric and suci-inic ncids, 
and oHpeoially citric arid, are highly mimical to the 
development of the ImeilluH ; acetic acid lias only a feeble 
influeniT. The hacillus «!sn he ni'climatised to the presem'O 
of anlisf'pticM in wine. The degree of ropiness is propor¬ 
tional to tin* tlegree of sintahility of tlie <’<.mposition ot the 
medium. The ropmesH always disapix'nrsi after the lapse of 
several inontlis and the bavilli collect at the bottom ; 
heating to Htr ('. also destroys the ropiness. I’he baeeilii are 
killed oy heating at 66' - 5.6" ('. for 16 niimites. Certain 
wines of the ('Immpngne dislrict. especially those wliich 
undergo a slow, continued fermentation, are more sus- 
eeptihle to attack than others. The factors wliieli infiiienee 
HUHceptibility are: free acidity, organic riitrogeiious 
substances, alcohol and jKitash salts.—J. F. B. 

Wine imports into the Vnifed Kingdom. Parhanicntary 
Paper, No. 8ft of lU0t> (Ih’ieo ^d.). 

According to this I’eturn. 10.871,226 galls, of wine were 
imported into the United Kingdom during 1006. from 
the following countries:—Sj^aiii, 3,062,112: Portugal, 
2,943,671; Madeira, 43,892; h'ram^e, 2,392,.367 ; tier- 
many, 426.366; Holland, 571,202; Italy, 253,417; 
Australasia, 861,962; other countries, 316,340 galls. 

LT.R.] 

M<dt anedysis; Deierminedion of exlraH valuta in -. 

by the refraxiomiier. O. Mohr. XXlll., page 396. 

Enolihh Patents. 

Brewing beer and other beveragts ; Process of fermeniation 

in relation to -. Q. F. Witteiuann, Brooklyn, 

U.B.A. Eng. Pat. 16,071, Aug. 6, 1905. Under Int. 
Conv., Aug. 6, 1904- 

8 ** Ft. Pat. 368,228 of 1906; this J., 1806,194.—T. F. B. 


WINES, SPIRITS, Ao. 


Wines^ brandies^ alcohols and liqueurs; Process for 

ageing -. J. M. L. l^vignes, Lyons, France- 

Eng. Pat. 21,647, Got. 23. 1906. Under Int. Conv., 
Oct. 31, 1904. 

8*k Fr. Pat. 360.279 of 1904; this J., 1906. 30.—T. F. B. 

United States Patents. 

Alcohol; Apparatus for recovering wade - from 

liquor casks and barrels. T. H. .Naughton, Boston, 
Mass., Assignor to Mary A. Naughton and M. Bunn, 
Springfield, Mass. U.8. Pat. 816,463, March 20, 1906. 
A Ni'MnER of empty barrels are arranged end to end and 
are connected together in series by tubes carried by 
head-blocks and passing into the heads of the barrefa 
through elastic, ring-sliaped cushions. I’lie first barrel 
of the series is connected with a strain supply and tho 
last barrel with a condenser. The pipe loading from the 
last barrel to the condenser is proviiled with a steam 
injector.—J. F. B. 

Alcohol ; Process for recoi'cring ivaste - from liquor 

casks and barrets. T. H. Naughton, Boston, Mass., 
Assignor to Mary A. Naughton and M. Dunn. 8pring- 
lield. Mass. t\8. Pat. 815.464, March 20, lOtML 
Waste alcohol i« recovered fiom a series of practically 
empty casks by injecting steam into the senes of eonnectod 
{lasks and drawing, by means of a short-cireuiled circula¬ 
tion, the contents of the barrels through the last barrel, 
vaporising the alcohol ami condenHing the vaixiurs. (8ee 
preceding abstract.)- .1. F. B. 

Fhbncii Patents. 

Alcohol; Produchon of — from amylaceous matters 
saccharified by niuccdinw and fermented by yeast. G. 
Jacquemin. Fr. l^at. 359,236, Jan. 14. 190.5. 

Tiir apfMiratUB eoinpriscH a series of closed vessels every 
part and fitting of which is capable of being sterilised by 
H current of steam, the various ])oints of oommuineation 
with the outside air being immersed in baths of antiseptic 
solution. The vessels arc provided with mechanical stirrers, 
cooling and iieating coils, escape pipes, trapped 
HHepiicHlly, for diseliarge ot W'aste gases, pipes for 
filling and emptying and for the aiiinission of sterilised 
air. The air supply is sterilised by passing through a 
combined dieinical and mechanical air-filter and through 
a long worm which is frequently sterilised by steam, tlio 
condensed moisture serving to wash the filtered air. 
Saccharification of the liquefied starch is effected m the 
well-known manner by means of pure v-ultures of 
nnioedina'. and fermentation may either be conducted 
in the same vessels by pure cultures of yeast under aseptic 
conditions or may be efleeted in oi'ien tuns, after the 
addition ot antiseptics, by yeast s|>eeiully cultivated and 
acclimatised to resist anti.septies.—J. F. H. 

Fermentation in three stages ; Process of -. J. T, 

and T. If. Board. Fr. Pat. 369,369, Nov. 11, 1906. 
Under Int. Conv., Bee. 6, 1904. 
iSbe Eng. Pat. 20,698 of UK14 ; this J., 1905, 1183.—T.F.B. 

Acetifying apparatus working with stationary films of 
pure mycodvrma and automatic feed, H. Fnngs, Jun. 
Fr. Patl 369,115. Nov. 4, 1905. 

The acetifying apparatus consists of a number of shaliow 
tanks disposed one over another with air-tight joints. 
The uppermost tank is divided by zig-zag partitions, so 
08 to form a eiirface condenser through which the fresh 
wort and the exliausted air are fed in contrary directions 
and cooled by water eirciilattng inside the partitions. 
This water is then used for driving the fan for the air 
supply and finally for cooling the wort after sterilisation. 
The fresh w'ort from the condeuscr ^sseH into a vessM 
in which it is used for cooling finisheo vinegar which has- 
been sterilised by heat; the wort becomes'hot and is 
sterilised. The interchange of heat between fresh 
wort and finished vinegar ensures their mutual sterili¬ 
sation, the losses of beat being made good by heat from a 
boiler ocwtrollecl automatically by a thermo-regulator. 
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A portion of the wort, whHst still hot, is withdrawn to a 
closed coke-tower into which the air intended for oxida¬ 
tion purposes is pumped. In this tower the air is heated 
and saturated with vapour, the warm air serving to 
maintain the temperature in the acetifying tanks wnilst 
its state of saturation prevents evaporation in the latter. 
The cooled wort is fe<l into the acetifying tanks, in which 
films of pure-cultivated mycoderma have previously been 
formed, and the flow of wort at a constant level is main¬ 
tained at such a rate that a single passage through the 
tanks BiiflioeH for complete acetiflcation. The vinegar 
then goes to the heating apparaiim whilst the exhausted 
air (;hnrge<l with vapours is caused to deposit these in 
the eoruiensor before being discharged.—J. F. B. 

ArelificaJion ; Appan/tuft for nuf-omaiic -. L. Royer. 

Fr. Pat. 359,413, Nov. 14, 1905. Under Int. Conv., 
I>er. 1(1, 1904, 

Ske Eng. Pat. 24,245 of 1906 ; this J., iVHm. 194.--T.F.B, 

XVra.-FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(Continued from pngc 333.) 

(.4.)—F(»OOS. 

Mill:: iJticrfrmiaiion of proteulu in — A. Trillat and 
Saiiton. XXni., page 396. 

Enujjsh Patents. 

Fiiniticfs or apfMratufi for nupplyiny heated air and goMcs 
for industrial pur/wsc-v. \l>ruiny tea, P. 1). G. 

Clark, Baiangmla, ('eylon. Eng, I'at. I0,K)7, May 13, 
1906. 



The primary air to suppoit the combustion of the fuel 
on the grate. «, eiit-ers, preferably under pressure, through 
the pipe, b, and the secondary air, also under pressure, 
enters through the pipes, d, d, and the jets, d*, into the 
ehambers, e, c, where it is heated by contact with the 
walls of the combustion chamber, A. The heated second¬ 
ary air leaves the chambers, c, e, by the passa^s, c^, 
ajid passes over the surface of the burning fuel. The open¬ 
ings, are made of different sixes so that the jets of 
heated air may mix more completely and the sum of the 
area of tbcHC openings is made smaU so that the air only 
leaves the chambers, c, c, slowly. The products of com¬ 
bustion pass upwards from the chamber, A, to the tube 
chamber, B. around the tubes, and through the porta 
in the dome, h, into the space, I, where they mix with 
another supply of wanned air, which enters the apparatus 
at e, passes down the ohaimols, /, underneath the i^te, o. 


and up the channels, /t, into the space. 1. The miztucr 
of gases then passes though the tubes, p, is there 
furrier heat«»d by the products of combustion from A. 
and collects in the space, m, from which it is oonduoted 
away to be used.—W. H. C. 

: Alimeniarf/ Auhstance; Proeeas for the preparation of 

an -. A. de Sousa Rois, Opc»‘to, rortugal. Eng. 

I Pat. 21,946, Oct. 27, 1906. 

j See Ft. Pat. 368,713 of 1906 ; this J., 1906, 332.—T. F. B. 

, Flour: Method of and apmrofas for treating - viith 

gaaea. M. A. and C. P. Eybert, Livrou, Franco. Eng. 

; Pat. 23,009, Nov. 9. 1905. Under Int. Conv., April 10, 
1906. 

I HKKFr. Pat. 353,179 of 1905; this J., 1905,1027.-T,F.B. 

’ Corn and its producta ; Vroee-aa for bleaching arwf atari- 
liaing O. Zimmermann, Eudwigshafen on Rhine, 

and C. H. Bnchoiiaii, Dusseldorf-Keisliolx, Germany* 
Eng. Pat. 2.5.010, iXw. 2, liK)5. 

The corn is subjected for a short time to the action of a 
I dilute solution (of from 1 to 5 per cent, streng^li) of sodium 
' byposulphite (liydrosulphite), or other salt of hypo- 
sulphurous (hydj'OMiilphiirous) acid. The bleached com 
^ may be afterwards rinsed witli water.—W. P. S. 

United States Patent. 

Bleaching and ateriliHing \jooda^ tPc.] .• [Elcctricxd^ 

ap}Hiratu8 for -. S. Lccihatn, York. A^ignor to 

The Ozonised Oxygen Co., Ltd., Manchester. U.S. 
Pat. 816,482, March 27, 1900. 

I See Eng. Pat. 5790 of 1904; this J., 1906, 341.--T.F.B. 

‘ Fhench Patents. 

MUk : Vroceaa for drying and preaerving - in powder 

form. P. F. Bt^venot and E. de Neveu. Fr, Pat- 
369.526, Jan. 24. 1905. 

i See Eng. Pat. 29,367 of 1904 ; Ihis J., 1906, 30.—T.F.B. 

1 Coffer extrucla ; Preparation of -. H. Koornor. Fr. 

I Pat. 369,203, Nov. 9, 1905. 

! making an extract of roasted coffee the ground 

mati'i'iai is treat^^d w'lth volatile solvents, such as alcohol, 

: ctluT. iHmzcne, acetone or ]wtroleum spirit, in order to 
i (!Xtract the aromatic essentia) oil. The grains ore then 
friMtd from solvent and extrai'ted with boiling water until 
exhausted. The aqueous extract is evaporated and 
dried at 110'^ C., and is then powdered and thoroughly 
I mixed with the essential oil extracted in the first operation. 

^ in the case of gieen ooffets the beans are ground and 
exhausted with tmiling water, the extract being evaporated 
; to dryness, roasted at a suitable temjierature, re-dissolvecl 
! in water and filtered. The residual grains are dried and 
roasted, and are then oxhausUid with volatile solvents for 
j obtaining the aromatic oil. The residue from this treat- 
I ment may bo submitted to a second extraction with water, 
the combined aqueous extracts being evaporated to dry- 
: ness, powdered and flavoured with the essential oil. 

! -J. F.B. 

. Coffer ; Uac of oxygen or ozone for maturing and improving 

\ -. J. M. L. Dosvignes. Fr. Pat. 359,451, Nov. 16, 

1905. 

I Green coffee is matured and improved by treating it in 
• a closed vessel with oxygon or ozone. The best results are 
obtained when the cottw has been rendered more jioroua 
by storage in a hot chamber immediately before treat¬ 
ment with the oxidising gas, and by exhausting the air 
from the dosed vessel bofortv admitting the oxygen. 
If desired the oxygen may bo ozonised in the vessel itself 
. whilst it is in contact with the coffee. Full maturation 
; of the coffee can thus be effected in a few days.—0.F.B- 

FruUa and vegetablea containing sugar; Dying - and 

preparc^ion* of these materials. J. R. Hatmaker- 
I h\. Pat. 359,089, Nov. 22, 1906. Under Int. Conr,, 

I Nov. 24, 1904. 

Sii Eng. Pat. 26,603 <£ 1904; this J., 1906.1249.—T.F.B- 
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Ct. XIX.—PAPEE, PA8TEBOAED, Ac. 


(B.)-BAN1TATI0N; WATER PURIFICATION. | 

Emqush Patents. | 

Sewage and i/ther foul or impure waters; Apparatus for 

the purification of -. W. 0. Travis, Hampton, 

Midalesox. Eng. Pat. 4080, March 9, 1905. 

The sewago, previously deprived of most of its suspended j 
solids by treatment in a settling tank such as that descnbod | 
in Eng. Pat. 11,073 of 1903 (this J., 1904,076), is subjected | 
to bacterial treatment wbile passing at a suitable ' 

through tanks ])ruvid(‘d with sets of inclined plates of | 
slate, stoneware, cement or the bke. The line suspended | 
matters together with colloidal and other organic and 
inorganic substances are deposited on these jilatcs and 
finally drop to the bottom of the tank, where they are 
further acted on by the bacteria. The sludge is afterwaids 
periodically drawn off by means of suitable fiiiies which ' 
are provided at the bottom of the tank.—W. P. S. j 

Precipitation and iJccankition in the treatment of liquids 

{tmlerj; Conimuous -. E. Doolercq, Lille, France. 

Eng. Pat. 5^32, March 14, 1905. , 

Sbb Addition of March 7, 1905, to Fr. Pat. 348,375 of 1 
1904; this J., 1905, 983.—T. F. H. 

OU in feed and other imtcr ; Jmpts. in- and apparatus for i 

deiermtnifig the amount of -. i>. li. Monson. Kiig. ; 

Pat. 8031, April U, 1905. I.. page 362. 

Filtering of liquids firrtb.r] ; Jrnpts. relating to the -. ; 

A. MelA^an, London, and W. Paterson, Itumfrics. Eng. 
Pat. 8,565, April 20. 1905. 

Tfb claim is for t.h<‘ apfilication of th(' filtei for sewago ’ 
described in Eng. Pat. 22.724 of 15104 {tliis J., 1905. 085) : 
to the filtration «»1 water for domestic and other purjioses. 

— W. H. C. ; 

Water ; Apparatus for the. purification of - hg eleetrical 

means. J. F. L»-sier. Eng. Put. 18,427, Sejjt. 12, : 
1905. XM., page .379. 

UsiTBD Btatbs Patent. j 

Purifping water hy deci roly sis; Apparatus for -. ^ 

H. C. Bailev, Assignor to Kleetra-Pura Water C.’o. 
U.S. Pat. 814,7ti4, March 13. 1906. XLL, page 380. ■ 

French I'atknt. ; 

Water ; Process and apparatus for the fmrifiralion of -. I 

J. F. Wixford. Fr. Pat. ,358,991, Sept. 22, 1905. Under ' 
Int. CoDV., Sept. 23, 1904. 

Thb water is punijied frt»m a river or similar source and : 
dolivend into two separate w’ells. In these wells the i 
water receives the addition of predetermined quantities of | 
ferrous sulphaUt and lime solutions from tauks whieli ; 
contain tiiese chemicals. The tanks are supphed with 
water, tlie supply to the lime tank being heated, llie 
(treated water is then led from the wells by pi)K.“8 which 
tonpty into a conduit leading to a settling tank. Ferrous 
fluoride may bo employed in place of ferrous sulphate and 
the supply of lime must be sufllcient to nuider th<‘ water i 
distinctly alkaline. (See also V.H. i’ats. 807,fH)H and 
807,412 of 1905 ; this J., 1906, 8ft—87.)—W. P. S. | 

(C.) -DISINFECTANTS. ! 

Enoush Patent. j 

VisinfectioH of premises, articles and such like; Process \ 

and apparatus for the. -. P. Lossablierc, Paris, i 

Eng. rat. 26,072, Dec. 2, 1906. Under Int. Conv., i 
Dec. 3. 1904. | 

Thb apparatus has for its object the complete conversion I 

of trioxymetbylone into formaldehyde and consists of i 
a pxt^m-e*chamber closed by a lid secured by bolts. i 
The Ud carries a pressure-gau^, a safety-valve, a tapped i 
Opening for introducing the disinfecting products, and an | 
outlet pipe for the formaldehyde vapour. This pipe is ; 


provided with a screw needle-valve and a spring- 
valve which, even when ti e needle-valve is opened, only 
allows the gas to escape when the pressure in tne oh^ber 
is more than 3 kilos, (per < j. cm.). Means are provided 
for heating the prossure-c^ am^r, and amyl, methyl, or 
ethyl alcohol, &c., may bo adu^d to the trioxymethylene 
in order to prevent the discharge of any ot the latter 
in an unconverted condition.—Vv. P. S. 

XIX.-PAPER, PASTEBOARD, Etc. 

{Continued fro7n page 334.) 

Celluloses [Beetroot and ramie]; Nature of certain -. 

A. Enu'fit. Z* Zuckcrind. in Bohmen, 1900, 80, 
279 -282. 

FixiiAimTJfiT) beetroot slices and ramie fibres were treated 
alleruatcly with hot, concentrated baryta water and 4 per 
cent, hydrochloric acid until residues of practically pure 
cellulosi'S wore obtained. Tlic oelluloscH were then 
dissolved in a liquid composed of 260 grnis. of concentrated 
sulphuric ncid and 84 grnis. of water )»er 100 grms. of 
cellulose. The products were diluted, hydrolysed by 
heating at 95^—97'" C., and neutralised by strontium 
hydrate. The solutions were concentrated, the dextrinous 
coinjionents were jirocipitated by alcohol and the filtered 
liquids were evaj>orated to syrups, the yield of syrup 
being, however, relatively small. In bi>th eases, the syrups 
obtained ajqieared to eontam imthing but dextrose, 
whem-o it is concluded that both the eelluloses investigated 
belong to the eluss of dexlroso-celhiloM's. The beet 
cellulose differed fnmi tlic more normal tyjK* of ramm 
cellulose, in that it show'ed a greater tendem y to (he 
formation of humus substances during byiirolysis. 

■ -.1. F. B. 

Arsenic in v-alUpapers, fabrics, d-c. : Note on the ap}di- 

ration of the electrolytic method to the determination of -. 

T. E. 'Thorpe. XXIIL, page 394. 

Enoush Patents. 

Threads; Manufacture of artificial -. U. Link- 

nioyer. Eng. Pat. 4755, March 7, 1905. page 371, 

Cellulose threads; ^fnnufac■i^^re. of lustrous -. R. 

Lmkriloyer. Eng. Pat. 4765, March 7, 1905. V., 

page 371. 

Unitbu States Patents, 

Paper making tnachincs; Apfuiraius for supplying 

ctjlounng material in - for the manufacture of one 

side, coloured, cloudcd-coloiirM and marbled papers. 
O. 'Tittel, Josefsthal, Auslna-Hungury. U.S. Pat. 
Slo,7ft3, March 20, 1900. 

See Eng. Pat. 17,163 of 1905 ; this J., 1906. 87.- T. F. B. 

Paper making machine. C. Tittel, Josefsthal. .Austria- 
Hungary, U.S. Pat. 816,402, Mm'ch 27, 1906. 

See Eng. Pat. 10,798 of 1904 ; thisX, 1904, H34.—T. F. B. 

French Patents. 

Peat half‘Siufj \Paper manufacture]; Process and 

apparatus for man-'tifactuTt of -. A. Kirner. First 

Addition, dated Got. 24, 1906, to Fr. Pat. 363,638, 
April 17. 1905 (this J., 1906, 1028). 

I'he roller-mills in which the peat is reduced to pulp aie 
improved by imparting to each of the rolls a movement in 
the horizontal piano along the axis, in addition to the rotary 
motion. This axial motion may be in contrary directions 
for the two rolls of a miU, or may be in the same direction 
at different speeds.—J. F. B. 

Paper-pvlp from graminaccxms ptants, and more especicdly 
from esparto, dies and (he dwarf palm; Manufacture 

of -. L. Ech^gut. IV. Pat. 369,660, Nov. 6, 1906. 

Ths plants are orushed between rollers, chopped into 
suitable fengths, and then boiled for a short time with 
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a solution of sodium carbonaiy. The liquor is drained 
ofi and the material washed m the boiler; the washed 
material is then treated with4a solution oontaining 2—6 
per cent, of sodium nitrate anclj—10 per cent of sulphuric 
acid, with which it is boiled Sr several hours. When the 
fibre has become thoroughly loosened by this treatment, 
it is rhainedi washed and bleached.—J. F. B. 

Fibres; Process of bleaching naiurai - for paper- 

making. A. Jouve. Fr. Pat 369,462, Nov. 10, 1906. 
Natuual fibres are treated either hot or cold with an 
alkaline solution; the pulp is then washed and soured,” 
and is bleached by treating it with a 2—5 per cent solution ; 
of a manganate or jjermaiiganate, which is added to the 
pulp in small quantities at a time until the action is 
oompleto. Finally the pulp is washed and treated with sul* 
phurous acid or a solution of a sulphite or “ hypONiilphitc.” 

It is stated that the addition ot a little hypochlorite to ; 
the manganate solution economises the latter, and i^onfincs ! 
its a<dion to the colouring mattt^rs, tliua })rotccting the 
cellulose from being attacked by the oxidising agent. 

—J. F. ». i 

Pajwr 7nakin(j machine. H. Parker. Fr. Pal. 359,297, | 
Nor. 10, 1906. Under Jnt. Conv., April 17, 1906. I 
Sm U.K. Pat. 808,014 of 1905; tins J., 1900, HH—T. F. B. | 

Paper ; Manufadure of [('ouehutg and drying] -. E. | 

Armengaud, sen. Fr. l^at. 369,419, Jon. 21, 1906. 

Thk paper is couched uiulerneaili tlio Tnachiiie on the return 
journey of the making-wire. 'J'lie web im transferred 
an endless wire-butid winch caii'ieH it over tiie drying 
cylinders, the transference being olleeted l>y the pressure j 
of a iKU'foraled up]>er couch-roll against a sidid lower j 
couch-roll which is surrounded by a short endless felt. , 
The wob of paper on the wire-band then travels a short • 
distance until a seeond draining felt engages the eomjxiund j 
band, so that, the wire lies lietween the paixT on tlie outer | 
wide and tlu» felt on tlie innoi side. Tins felt is continu- } 
oiisly dried, during its jiassage, by prcssiu'e between a pair j 
of rollers, an<l it |»asHos, w'itli tlie jiaper and wire, over a i 
portion of the tirsl drying cyliridei. Just before this is ; 
readied, liowever, tlie tMunjiound band }>AS8es over a l 
suetion-box, tlie felt being protected from friction l>y a | 
short endless w’lro bniul wliicli supports it over the suction* i 
box.-J. F. B. I 

Fuel; Agghmcration of -. \VUUmlion. of waste ' 

cellulose lyes]. A. K. Tavernier and Oulman. Fr. i 
J’at. 369,249, Nov. 8, 1906. II., jiago 306. j 

XX.—FINE CHEMICALS, ALKALOIDS, | 

ESSENTIAL OILS. AND EXTRACTS. | 

Lithium theobromine, a soluble derivative of iheohrtrminc. \ 
K. Dumesnil. .1. Pharni. Chun., 1900, 28, 320—328. i 
IjTmiiM theobromine is prepared by adding an excess of j 
theobromine to a solution of hthinm hydroxide. The . 
liquid is fiiU^red and evaporated, and the rosiduo dried at i 
110® C. in a vacuum. 'J’lie amount of lithium found in ! 
the product corresponds to the formula, C 7 H 7 N 402 Li- | 

Lithium theobromine forms silky erystalH, soluble lu about i 
half their weight at water. The solution becomes turbid 
on exposure to the air, owing to the separation of theo¬ 
bromine. Therapeutic trials show that lithium then* 
bromine is as active as four or five times its weight of 
theobromine.—F. Hhdn. 

Anagyris fetida; Alkaloids of —C. Goessnmnn. 

Arch. Pharm., 1909, 244, 20—24. 
COMUBBOiAL anagyrino h^drobromide has been separated 
by Partheil and Stmsski (Apoth.-Zeit., 1895) into two 
bases, oytisino, CiiHi 4 Ns(), and anagyrino, Ci^UstNsO, 
the composition ot the latter being arrived at indirectly, 
since it could not be separated in a sufficiently pure state for 
analysis. The author has attempted to separate tlio two 
alkaloids by means of phonyliaothiooyanate; the mixed 
alkaloids were dissolved in alcohol, treated with excess 
of phenylisothiocyanate, and left in contact for three days. 


The phenyloytisine-thiourea which separated was filtered 
off, and the filtrate evaporated on the water-bath, in vaouo. 
The residue was warmed for a short time with dilute hydro- 
chlorio acid, when an insoluble oily portion separated. 
On standing, this deposited white prismatic noodles, which 
were identified as xanthogen-anilide, m. pt. 72®—74® 0.; 
the oil was phenylisothiocyanate. The hydrochltnio 
acid filtrate was made alkaline and the crude anagyrino 
shaken out with chloroform. The ehloroformic extract 
was freed from the solvent in vacuo, and the residue cUs- 
tillod. A trace of a body forming scale-like crystals passed 
over at 200®, the bulk of the alkaloid distilling at 246® C. 
under 30 mm. pressure. The base so obtained was a 
honey-coloured, resinuid, amorphous moss, amounting 
to about 04 per cent, of the crude base. On analysis, 
figures were obtained which although not in aocordanoo 
with the formula of Partheil and iSpasski for anag 3 rrine, 
wore not sufficiently diverse to suggest another formula. 
The base was found to bo free from cytisine. Although 
the method has tailed so far to absolutely confirm the 
formula for anagyrme, it has proved to l)e of practical 
value for the aiqmratioii of the bases, since cytisine can be 
rooflily regonoratod from the phenylcytisiiia'thiourea. 

-J. 0. B. 

Mydriatic alkaloids of the genus Datura. E. Schmidt. 

Arch. Pborm., 1900, 244, 60—72. 

Datura alba. Nees. -- This spo<‘ic 8 of Datura has been con 
sider<id to bo idontical with D. fastuosa, concerning the 
iiaiiiro of tho alkaloids of which various statements 
liavo been made. Tli(> srods of two varieties of D. 
fastuom iiavo biHUi examined—one with white, the other 
with blue fiowors. Those of Datura fastuosa, white 
double-fiow'c.red variety, gave 0*20 per cent, of scoiiolamine 
and 0*023 )K?r coot, of liyoscyainuie. Seeds ol D. fasluosa, 
blue doublo-tlowered lorui, yielded 0’216 per cent, of 
scopolamine and 0*034 jior cent, of hyoscyauiiuc.—J.O.B. 

Ahnonds, bitter ; Infiueitcc of heat on the toxicity of —— 
(b Velardi. Boll. Uhim. P’arm., 1990, 45, 66 —87. 
Cheiu. Centr., 1906, 1, 1030. 

Bitteb almonds, sumo whole and some <'ut into pieces, 
wore heated in an air-bath, starting from a tem()erature 
of 70'C., and rising by mcrumonts of 6 ®, the temjxirature 
being maintaiiM'd constant at each point for two hours 
and sainplcs of the almonds withdrawn, powdered, allowed 
to stand m contact witli water, distilled, and the distillate 
Ousted lor hydrocyanic acid. Up to 103" C., hyilrooyamo 
acid was formed from all the test samples, but at 106® C., 
in traces only, from tho whole almonds, whilst above 
105® C. it was necessary to macerate the heated almonds 
with powdered swimt almonds to obtain evidence of 
liydrocyanie acid at all. In all coses the whole nlnionds 
proved more resistant to iieat tiiaii those cut into pieces, 
and. indeed, were still (rapable of yielding tmees of 
hyilroeyanie. acid afU'r heating to IIM)® (\ 

Pure ainygdalin when heated rapidly, was found to 
melt at 208""—210® C.; when heated slowly it began to 
darken at 170® 0., and melted at 180® 0., forming a 
resinous mass. The latter was soluble in water, shgbtly 
soluble in 66 per cent, alcohol, and when macerated with 
water and powdered sweet almonds, immediately yielded 
bydroeyonio acid. It contained 4*09 of nitrogen, as com¬ 
pared with 2*96 per cent, before heating (oaicuiated for 
C 20 H 27 OUN, 3*06 otmt., and for C 2 oH 270 iiN-l- 3 HjO 
2'70 per cent, of nitrogen). The author considers that to 
render bitter alincmds quite harmless, they should be 
heated to 170® C., at which temperature tho aniyg^in 
is stated to become incapable of developing liydro- 
cyanio acid by tho action of ferments.—A S. 

Philippine wood oils. A. M. Clover. Philippine J. of 
Science. 1906. 1. 191—202. \ 

Wood Oils. —The author defines these as fluid rosins 
having only sligiit drying power and containing a high 
proportion of volatile matter, the oily portion of which 
may amount to as much as 76 per cent, of the resin and 
consists entirely of sesquiterpene substances. 'Dism 
products closely resemble oopai^ and guriun b^ams. 
OH of Svpa is obtained from Sindora Wdllichii, a tiree 
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said to be widely distributed throujrhout the Philippine ; 
isiands. A freshly-out tree is stated to yield about 10 j 
litres of the oil, which in certain districts is used for | 
illuminating purposes. It is mobile, homogeneous, and | 
light yellow in colour, with a slight fluorescence. Its 
odour is faint but characteristic. The specimen examined ! 
by the author had a specific gravity of 0*9202 at 30 y30 C., ! 
and An optical rotation of — 31*3'' in a 100 mm. tube at j 
30® C. when cooled below 20® (/., it yieldwl a dojKisit I 
of white crystals consisting of a hydrocarbon, melting at 
03® to 64® C. The oil absorbed oxygen slowly from the 
air, forming, after several weeks, a tlun hard film. When i 
distilled under a pressure ot 40 mm., nearly the whole of 
the oil passi'd over between HS® and 149” C., the residue | 
lieing fluid and showing no sign of polymeriHation. The i 
ilistillate bail a sp. gr. of 0*9053 at SO’/Stf'C^, ami wlien : 
redistilled, boiled at 2rhT’ to 207''’ C. (700 min.) leaving ' 
jiractieally no residue. It was found that oadincne 
eonstitutt*^! A large portion of the distillate from th<‘ 
original oil, but no (dher crystalline derivatives could be 
obtained. The distillate absorbed oxygen on exposure 
to the air, gradually becoming viscous, and when spread ! 
in a thin laye^r slowly hardened, and became darker in 
colour. The optical activity of tlie oil was destroyed by 
heat, so that tne rolaliori of a distillate obtained at tlie 
ordinary pressure was only —5*4'^ The iion-vohvtile 
portion of the oil (about 27 per cent.) contained solid ; 
fiydrocarhuij (in. pt. <13° to (15® (.'.), uliich separated out 
on the addition of alcohol. When dried in vacuo it gave ; 
the following reMults on elotnentnry analysis: Carbon, ; 
85*43 : and hydrogen. 14*94 |K“r cent, (total, 100-37). 

It constituted about (1 ]kt cent of the original oil of sujia. 

Jialao : (hi of resin is obtained fiom the 

Apitong tree belonging to the genus Diptcrocarpiis, and 
is in common use throughout the Islamls. It is collected 
in a cup-shnped cavity cut in the body of the tree. The 
freshly exudetl prixlucl is white, but darkens rapidly on 
standing, and w hen exposed, in a thin layer, slowly hardens 
to form a tongh durable varnish, for whudi purpose it ia 
used iiy the natives of the Philijipines. The rosin, as 
thus obtained is a viscous fluid, containing a large amount 
of grauiiiar solid matter in suspension. It lia.s a feeble 
but distinctive otlour, and opp^mrs 1-o be soluble in all the 
ordinary solvents except alcohol. It. harrlons when 
troated with steuin, and cannot ho distilled under reduced 
pressure owing to fiotliingaiul sohdilii-ation of the partially 
debydrat-od residue, and the only way to lemovo the whole 
of the water, which appears to be in a state of cliemical 
combination, j-j to ap]»ly a free flame. Oil contuiuos to 
distil after removal of the water, and the ilislillate 
gradually becoinos redilish-grccn, until at 270" ('. signs 
of decomposition apiioar in the flask. {Specimens distilled 
in this way yiehh'il about 50 per cent, ot distillate, consisting 
of water with 22 to 2K per cent, of oil. The residue was n 
dark brittle product. The oil obtaineil by direct ilistil* 
lation had a h. pt. of 15T' to 154° (\ at 40 mm., after being 
fractionated twice under reduced pressure. Its optical 
rotation at 30° C\ w’us +79*5”, and its sp. gr. at 30°/30°C. 
0*9127. Ko solid crystalline product could bo isolated 
from balao oil, but the author concludes that, it is 
unquestionably a sesquiterpene or mixture of ses- 
quiterpenoH. 

Malajmho : Oil of Pavao. —This resin is obtained from 
Dipterocarpvs vcrnicifiuve, tho method of extraction being 
the same as in the case of balao. It dries more slowly 
than the latter, and is therefore not so w'idely used. The 
fresh resin is wdiite, and viscous, and has a cluiriicteristio 
odour. It absorbs oxygen from tho air, hocomiiig dark- 
brown in colour, and when exposed in a thin film, tiardeiis 
very slowly. When heated to 10(f’ C. its mobility increases, 
in which respect it differs from balao. It is soluble in 
ether and chloroform, and partially soluble in alcohol and 
benzene. When distilled over a free flame it hehavos 
like balao. A specimen examined by the author yielded 
26 per cent, of water, 35 per cent, of oil, and 40 per cent, 
of solid residue. The sesquiterpene from malapaho 
distilled over almost completely between 266® and 261® C. 
fit 760 mm., and when purified by redistillation under 
reduced pressure was a colourless product, with a sp. gr. 
of 0*9166 at 30®/30® C., and a rotation of •*—64° ” in a 
100 mm. tube at SO® C. The solid product was similar 
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to that from balao, but was lighter in colour. On destruc¬ 
tive distillation it yieldwl 50 per cent, of a liquid which 
partially distilled TOtween 200® and 300° C., leaving a 
residue resembling rosin oil. None of the constituents 
of the volatile oil of malapaho could bo identified. 

Mayapia Resin is obtained from the Dtp^erocarpus tree, 
mayapis {D. anisovtcra Vidaliana) and is regarded by 
Tavera as identical with gurjun balsam. The specimen 
examined by tho author contained 16 per cent, of water, 
and 25 per cent, of sesquiterpene oil, which could be 
distilled off without decomposition, leaving a hard residue. 
The oil purified by redistillation at 17 mm. was light 
yellow, and had the characteristic odour of the resin. 

It boiled at 132° to 140° C. (17 mm.) and had a sp. gr. 
of 0*9066 at 30”/30° C. Tho original resin W'as very 
viscous at the ordinary temperature ami hardened when 
heated to 100° C’., forming a white solid. Tho same effect 
was produced by exposure to the air, tho resin drying 
much more rapidly then either balao or malapaho. The 
properties of tnis sample were quite different from those 
generally given for gurjiin balsam.—0. A. M. 

Tarpcnic cmujtoinidfi ; Forvialwu and dutrihuUon of - 

in the orange, hi Charabot and C*. Lalouo. Uomptes 
rend., 1906, 142. 798—801. 

Yoitng leaves ami stemH fruni new' branches were exaruined 
in May and in .luno ; in Juno examination was also made 
of leave's and stonih from branches t wo to four years old. 

In tho first case the leaves contained nmeh more 
essential oil than tlio stems, lailli relatively and absolutely 
in the seioud, the jiroportiun had increased in tho loaves 
and dinuniahcd in the stems, whilst the absolute amount 
hail inercased in both. 'I'ho third set (Ironi older branches) 
showed a dccreoHo in the jiroportxon oi oaseiitial oil in both 
leaves ami stoma ; but the aUsolute amount in the leaves 
had incroaHod, whilst that in the atems had diminished. 

The essential oil contained hut httlii cilrul; that from 
the loaves more than ilial from tlio stems. From the 
first to the second stage the pro}MUtions ot citrai and of 
esters had both increased, the eombincil alcohol more 
than the tree. Later, esterification became less active. 

—J. T. I). 

liuchn-CAini'plior; Veconipoffition and eynthests of -. 

F. W. kSemmler and McKenzie. Kt'r., XU06, 89, 1168— • 
1170. 

AfI'KII reviewing previous work upon this subject, the 
authors oxaminotl JJu<‘hu-camphur or dioaphcnol, 
CioHjrt 02 . which they found to have the following con- 
slants:—m. pt. after several roiTystaliisations, 83®— 
84° C.; b. pt. at 10 mm., 109®—110® C.; optically matiiive, 
soluble in caustic alkalis, t bough gradually at first, it 
only takes up one acetyl or benzoyl group. It gives a 
' mono-oxime, m. pt. 126° w hich ciumot be changed into 
a aitnle. On heating with hydrochloric acid in a sealed 
tube, it is converted almost entirely into thymol with a 
little earvncrol. On oxidation with o/one ti-isopropyl-y- 
aoetyl-a-biityric acid is produced. Jleduetion with sodmm 
and alcohol gives a glycol, (hoH 2 o^ 2 ' which is oxidised 
I by pc^rinanganate to a-isopropyl-n'-niothyl-adifiic acid. 

! It liuoliu-camjilior beoxiditk'd with })erinanganuto, an acid, 

1 C 10 H 16 O 4 , is obtained. Tins on distilling %n vacuo loses 
j water and ])aMse8 into a keto-acid, Ci(|Hj 403 , which melts 
I at 104'—106 0. when crystallised Irom water, and forms 
i a mono-oxime melting at 182' C. The synthesis was 
j accomplished by the carclul oxidation ot oxymethylene- 
i meuthone, (iiHjsOo. with ozone. The diketonoproduced 
is inverted by acids or alkahs into its enol form, dios- 
phenol, identical with Bmdiu-camphor, for which the 
i authors suggest the following formula:— 

I —F. Shdn. 

i Pinene hydroefdoride and camvhew hydrochloride. A. 

Hesse, Her., 1906, 89, 1127—1166. 

PiNKKE hydroohlonde and camphene hydrochloride can 
i both be made to react with magnesium to form the 
i Grignard magnesium compounds. These, on treatment with 




AptB 80, lOM,] Cl. XX.—WNE chemicals, ALKALOIDS, ESSENTIAL OILS & EXTEACTS. 


391 


water clecompoee E.MgX + H.O = E.H.+Mg(OH)X. 
Both pineno-magneBium hydrooluoride and camphene- 
magnesium hydrochloride, when decomposed in this 
way, yield the same camphane, melting at 153® C. 
The magnesium compounds are readily produced by 
adding the respeotivo hydrochlorides to a reaction pre¬ 
viously started between magnesium and an organic halo¬ 
gen compound. Or, the hydrochloride can bo added to 
an olkyl-inagnosiura halide already formed. With pinone 
hydrochloride HO—85 per cent, is converted into the 
magnesium coinfKmnd, the rest chiefly into hydrodi- 
camphene, C 2 PH 94 . About 60 per cent, of camphene 
hydrochloride is converted into the magnesium compound, 
the rest into hyclrodioamiihone, which, as far as cotdd be 
ascertained, was identical with tliat obtained from pinene. 
If pineno-magm'siuni hydrochloride be oxidised liy tlio 
air and decomposed with water, bornool is the principal 
oroduct, with soim? hydrodicamplmne and a little iso- 
borneol. Cainplieiie-nmgnesium hy(lro(d\lori<ie on oxida¬ 
tion and treatment with water gives 45 }Tcr cent, of 
alcohols, 2/3 borneol and 1/3 isoborneol, 21 iK.*r 
cent, of hydrodioamphone, and about 34 |)er cent, 
of canijihone and eamphantj, but- the camphane produced 
m every case is inactive. Hut borneol and hydrodicam- 
phcuelwhenever i)roduced aie active, if an active substance 
nos boon the iftarting jioint. The author ('oncludes that 
pineno hydnx^hloridc ami bornyl chloiido are identical. 
Also, that the chlorine atom in camphene liydrochloride 
is attaolied to the samt^ atom to winch chlonnt' is attaidied 
in pinene hydrochloride; ami that- borneol and isoborneol 
are Htereoisonioric si^condary alcohols. 'J'Ik' nnxluetM of 
the reaction were as a rule c<miplex mi.\tureh ol the follow¬ 
ing conuMHinds :—uncluinged substanee, ]>im‘ne or cam- 
phene hydrochloridi!; eamphane and camj>)ienc; liorneid 
and isoborneol; hydrodicurn]»hene. lletails an^ given for 
the determination of tlieir resiieetivc amounts.—F. 8 hd?J. 

AVAyf alcohol jrre from ah/chi/dc : J^npiiratzov of for 
iJNc in oil and fat an<tli/.v.'<. F. L. Dunlap. .1. Aim*r. 
Chem. Soc., IUU6, 28. 31*5 ,368. 

Tkk imdliod proposed is a modification of that devised 
by Winkler (this tl., 11105, 1253), lor tlui pri'paration ol 
pure absolute «‘lliy] alcohol. One litre ol 05 per cent. 
alcohol is well mixed with u solution of 1-5 gnus, of silvei 
nitrate in about 3 c.c of water, and a cold solution of 3 grins, 
of potassium hydroxide (purified by alcohol) m lU -15 e.e. 
of alcohol is slowly poured in, without- shaking. 'J’he 
alcohol is allowed to stand over night or until the jiio- 
eipitated silver oxide lias settled, and the clear solution 
is withdrawn and distilled. The product ilissolvos 
polassiiim hydroxide to a eolouHiiss solution. The 
method is not applicable to methyl alcohol.— A. S. 

Chloroform atid ether ; Krolutwu of heal on minmj -. 

L. Kosentlialer. Arch. IMiann., IHOd, 244, 24 - 25. 
When chloroform and ether are mixed, under varymg 
conditions, h notable risti of tem|)erature invariably ensues, 
Bome compound being undoubtedly formed." J. (h B. 

Polyhydrie -phendf*; CaUilytic action of alkali and alkaline^ 

earth 9altH in fixaiwn of almonpherhc oxyyen by - 

K. Fouard. Domplos rend., 1900, 142, 796 - 798. 
presence of halidos, tlio absorption of oxygen from the 
air by solutions of guaiacul and qinnol (hydroquinonc) 
is very much more rapid than without them. The order 
of activity of the metals tried, is: -sodium, manganese, 
calcium, potassium, barium, lithium, strontium. 'Tlio 
four of these are among the elements always found 
in living organisms. Oxy-salts-—sulphates, nitrates, &c. 
—do not cxnibit this accelerating |x»wor in the same way 
as halides.—J. T. D. 

lienzyl’ and pkenylborneols, and the products of their 
dehydration, benzyC and phenylcamphenes. A. Haller 
and K. Bauer. Comptes rend., 1906, 142, 677—68J. 

Stxtmdary a-hemylborntol 

\CH0H 

obtained quantitatively os a viscous oil, by reducing liciizyl 
camphor in absolute alcohol by meaiiB 01 a large excess of 
aodium. It boils at 179®--181® C. under 13 mm., has 


s^. gr M325 and rotary ^wer [nln**+26® 10', and 
yields an acid phtlialate, widen on saponidoation produces 
a bcnzylborneol having a sligiitly higher rotatory power 
than the origioal. The corresponding is 

obtained along with the phthaiate, or by heating benzyl- 
borneol with formic acid or with pyruvic acid. As the 
oamphenes obtained by these different method, however^ 
differ in boiling point and in rotatory power, the original 
benzylborneol is probably mixed with benzylisoborneol, 

/UHa 

Tertiary (i-benzylborneol 0gUi4 \ * 

^ C(OH)CH2CeH5 

nropared by treating camphor with pheuylmagnosium 
bromide in ethereal solution, boils at 106®—170® 0. under 
10 mm., and has a rotatory power [ajD" — 12'' O'. It is 
readily dehydrated by heating with pyruvic or formic acid, 
or phthalio aiihydrule, yielding henzyloampliciw melting 
at 24® C., and lievorotatory —60® 44'. A small 

amount of a liquid isomerido is at the same time produced. 
'J'he corresponding b^rtiary plicnyl uuinpuundM are similar 
and similarlv obLained. 

/Ollfi 

.. '''‘''■'\c(OU)0„k,, is prepared 

like tertiary ben/yl-boriiool. It is an oil distilling 
h(*tween 157® and iriH' ('. imder 12 mni. At 40® 0. it 
bc<-onics a crystnlline jiuihs. On heating it with 

yCHg 

pyruvic acul. /J-phonylfampluMie, f'sHnX ” 

U 

})rinlui-ed. .1. 'r. I). 

Oxidation ttf ortho-, meta-, and para-compounds; Helalivt 

ratt''< of -. Ji. Hia<lHliaw. Amur. (’Ikuu. J., 1906, 

35, 326—335. 

A HTi.’DV was made of (lie lolalive rates ol oxidation by 
jxitasKium jKirmanganate, of the tlireeiHomendesof each of 
the following;—hydioxybenzoic acids, aminubonzoic 
acids, nitroplmnols, iiitraridines and toluidines. Uni¬ 
formity was shown only when oxidation was carried out 
HI alkaline solution; in this case the diffeiviiccs in the 
rates ot oxidation were quite marked, tho rate deureasum 
from tlio in- to the p-comjmund. Iho effect of alkcm 
ileiKJiids rather on its concentration than on tho quantity 
present.- T. F. H. 

TropnnvH ; Preparation and propertieM of some new ——. 
H. A. D. ilowctt and A. D. Hann. Chem. Hoc. 
Trans., 1906, 89. 357—365. 

JoWETT Hiid Marshall have jHcviouHly shown that the 
specific rotatery jiower of pilocarpine or iso-pilocarpino 
in aipicouH solution is diminished try addition of cauBtio 
alkali, aminimum value being obtained when one molecular 
proportion of alkali is present. Furthorimre, tiie solution 
lliuN treated no longer cxIiibit-M the eliaractenstic iihysio- 
logicai action ol pilocarpine (Martihall, J. Physiol., m)4, 81, 
153). Tins change is attributed to the ojicning of the lactone 
ring in the pilucar]>ino molecule, with formation of the 
corrosjxmdmg hydro'ty-acid. Tho authors find that this 
difference in action bc+weon a lactone and the corres- 
l>ondmg hydroxy-acid is also shown by terebyl- and 
plithali<locarboxyl-tr(>|w!iie8, which produce an atropine- 
iiko effect on the heart, but lose this action after a 
molecular proportion of alkali has bmi added to the 
base. 

Uadenburg has stated that the mydriatic aeUon of a 
tro[a4ne de]iemi8 not only on the presonoe of a tropine 
complex, but also on the nature of the acyl group attached 
to it, which must contain (i) a benzene residue. (2) an 
aliphatic hydroxyl in the side-chain containing the oar- 
boxyl group. Tho authors' experimontB with five new 
tropomes, viz., phthalidecorboxyl-, terebyl-, proto* 
catirchyl-, moihyljiaxaconyl-, and glycoilyl-tropdaei, 
arranged in order of activity, show that whilst the 
conditions given by }>adcnburg appear to be those most 
favourable for tho development of mydriatic action, yet 
terobyltropelne which, clues not contain a benzene nucleus 
exhibits a distinct mydriatic action. All the now tropelnes 
mentioiMHl wore much less active than atropine or 
homatropino. 
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Olycollyllropeme,, CH 3 ( 0 H).C 0 .C|iHi 40 N, was prepared ; 
by neutralising tropine with glycollic a-oid and aigoeting i 
tho resulting solution with dilute hydrochloric acid 
(1:40) for 24 hours on the water-bath. After purification, 
the base formed laminar crystals melting at 113°—114" C.; ' 
m. pt. of the liydrochlorid(5 is 171°—172"C. The remaining ‘ 
four troptilncs were prepared by passing hydrochloric ; 
acid gas through a solution of tropine ncutraliHed with 
the acid in question, and maintained at a suitable tcunpera- 
ture for two to three* liour.s. Methylparawnyltropenn’, \ 




.ON, 


was obtained as a ci»lourlcHh oil; lu. pt. of hvdroliroinide, 
190 °— 197 " Tervhyltrnpfnn: 

c( I-' w ).(i,n„oN, 

fonned small diumoiid-Hiuijicd (rrystals, melting at — 
6/ C. ; m.pl. of hytlrocldonde. K2 'PhllKihdcearhoj yl- 
tropeim. 




formed square lammar crystals, melting at 79°—80' C. ; 
in. pt. of bydrochlorah', 242 -244° C., with decompositiou. 
/ rolocatcchyUropi m,, (’„lla((>H) 2 .CO.lseparated 
froin alcohol in stout aeicular ciystals, melting at 203' — 
254° C., with decomposition. -A. S. 


I 


Coca leat'f s ; Avoly-'Oii of (hr alkahnd't of .Javn . A 
tie Jong. -Will . page 39r>. 

Sapi(idu.s rural:; (’ofisfifiimte of the fruit of - (>. 

May. XII., jirtge 3H2. 


Xauthc. IcucooKvui s ; Actotu 
Slommvseo. X 

(W liver Oils ; American -— 


of - on copper. N. 

XI fiage 396. 

-- L. M. Tolmun. XU., 


finfie 3H2. 


Umtjco .States Patents. 

Alkyfo.ryarciyl cyanumidc and procc^i* of makiny ^ame. 

A. H. ('. Heitmunu ami K. ('. (Uemim'n.sen, Assignors . 
to Parke. Davis and Co.. Detroit, Mich. U.S. rat. 
814.U93, March 13. 1900. 

Ai4kVi,Hli)iioxYA<^ETVi.r!YANAMii>EH aie obtained l>\ the 
condensation of alkylat’fd bydroxyacotic acids and , 
^auamide or urea, the oxygen of w'hicli is substituted. 
By hydrolysia of the product, tlie eorroHjKinding alkyl- 
hydroxyacetylurtia is obtained. Diethylhydroxyaoetyl 
oyananiide, obtained by condensing diethyihydroxyacetic 
•Old with cyanamide, is a eolourloss crystalline siihstunee 
of 111 . pt. 23o'’ soluble in water and alcohol, but insoluble l 
or only slightly .soluble in organic solvents. —T. F. B. 

Alkylaminoacclopyroeatcchol utid process of viaking same. 

F. Stolz, Assignor to Farbwerke vonn. Meist^^r, Lucius i 
und Briining, lidohst on Maine, (Germany. U.S. Pat. 
815,063, March 20, 1900. 

S»E Kng. Pat. 22,004 of 1904 ; this J., 1905, 43.—T. F. B. I 

ifedictws* Process of making -. R. Gross, Raston- | 

berg, Assimor to Forro-Phosphat Ges. E. Scliramm und i 
Ck>., Hamburg. Germany. U.S. Pat. 810,547, March I 
27, 1900. 1 

S»»Fr. Pat. 343.174 of 1004; thisJ., 1904.1040.—T. F. B. 
Fkenoh Patent. 

Organo-magnesivm compounds; Process for preparing 

and oxidising - [Preparation of homeof]. Chem. 

Fabr. auf Actien, vorm. E. Sohering. Fr. Pat. 359,547, 
Nov. 2. 1905. 

By tho action of magnesium on a solution of pineno 
hvdrophlorido, hydrobroniide or hydriodide in a suitable 
solvent {e.g., other, or a hydrocarbon), in presence of some 
substanw which acts catalytically, (iodine, an alkyl or 
aryl halide, *o.), organo-magnosium ImUdeB of the general 
formula C][aHi 7 MgA are obtained in good yield (80 to 


85 per cent.); these pc^sess the property of absorbing 
oxygen, fornung complex products, which are oemvorted 
into borneol by decomxxisition with dilute acids.—T. F. B. 


German Patents. 

Anhydrides of vioiwbasic organic acids; Process for 

preparing -. Vorein f. Chom. Ind. Gcr. Pat. 

163,103, June 26, 1902. Addition to Gcr. Pat. 161,882,^ 
March 30, 11^2. 

The mixture of alkali and alkaline-earth salts of the acid 
ifl troateJ with |»hosxihoi‘yl ohlonde or carbonyl chloride, 
instead of with sulphuryl chloride as in tho priucix>al 
patent (this J., 1906, 1323). 3’hc yields are stated to 
be much higher when tho above inodilicaiiun is introduced, 
and the risk of tho fornmtiou of mixed chlorides is avoided. 

-T. F. B. 

Pheinjlglgcin ; Process of preparing -. £. Lijijimami. 

(lor. Pat. 163,616. Juno 9, 190?. 
PiiENYLULit’iNAMVLEsTKR ih siijionUicd by heating with 
conccntialod caustic soda solution, and the eodiiiin salt 
of |»honylgly(;in is then liberated by means ol acid; tho 
sajionilii aiion had only been i) 08 .sible previously by the use 
of aieoholu- alkali solutions. The yield by the abovo 
proi'css is Hlatetl to l>e about 97 }K*r cent, of the theoretK^al 
yield, whereas that from amlino and monoohloroacetic 
acid i.s only about 33 |M*r cent.—T. F. B. 

\.'A-l>ialkylpyrogallol ethers , ]*roccss of preparing - -. 

Baslor them. Fabnk. Ger. Pat. 162,668, June 16, 
1903. 

1.3-I>iai,kyi,1'Vko(:aij.oi. ^^tllers are obtained from tho 
tnaikyl elher.s of gaihe acid or of pyrogallol by heating 
umier i>resBiirc uitli alkali or alkalino-eartli hydroxides 
in aqueous or aleoholic solution. The products, winch 
had tormerly only been oblaiiie<l in small quantity from 
beech wood tar, arc applicable (o the preparation of per- 
iunies, photogra|)hic dovelojRU's, dyestulls and pharma- 
eeutical preparations.—T. F. B. 

Jiccck imod tat ; Process for prepattug an afkali-sotable 
product from —— winch is solid at the ordinary tem- 
pirature. Chem. Fabr. Florsheim Dr. H. Xoerdliiigor. 
Get Pat. 163.446. June IK, J9U3. III., page 367. 


(.Uyoxylic aad, its esters and amide, and pheuylglycin. 

and its derivatives ; J^rocess for pteftannij - from 

oxalic acid and its derivattves by eleetrotytic redvction. 
Kiindberger und Co. t.Jer. Pat. 163,842, fciept. 19, 1903. 
OXALio a(!id and its esters and amide, as well as its other 
derivatives whicli are capable of reduction, are reduced 
cioctrolytically, with a lead cathode, m presence of sul- 
phui'ic acid (containing 2 to 90 jicr cent, ot monohydrato), 
in a cell providctl with a diapliragm. The current may 
bo from 2 to 10 amperes per sq. m.. and tlio fonijaTaturo 
of the electrolyte must be kept iow\ Glyoxylic acid and 
its derivatives are produced in good yield. By nqilacing 
tlie oxalic acid by oxanilic acid or its derivatives, phenyl* 
glycin or one of its derivativos is produceil.—T. F. B. 


Esters from alcohols and phenols; Process of preparing 
-. J. Houben. Ger. Pat. 162,863, Doc. 8, 1903. 


Tios process is for tho esterification of alcohols and 
phenols which are ui^table under the ordinary conditions 
of preparation (e.y., benzyl alouhoi). Tho alcohol is 
added to an ethereal solution of an alkylmagnesium 
chloride, and after some time, the anhydride or oliloride 
of tho fatty acid, also in ethereal solution, is added, tlio 
mixture being cooled during the whole reaction. The 
following equations represent an instance of such an 
osterifioation:— 


C6H6.0H20H-fCaU5Mga=C8H8.CH80Mga+C2He; 
CflH5CH20MgCl+(CH8C())20= GeHg.CHgO.COCHa + 
CHaCO.OMgCl 

—T. F. B. 


CondenscUion products from aldehydes and negatively 

substituted acetic acids; Process of ^sparing -, 

£. Knoevenagol Ger. Pat. 164,296, Jan. 23, 1904. 
Addition to Ger. Pat. 156,500, Dec. 16, 1902. (See tiua 
J.. 1906, 689.) 

Cyouo aldehydes are condensed with equimolecular pro> 
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water clecompoee E.MgX + H.O = E.H.+Mg(OH)X. 
Both pineno-magneBium hydrooluoride and camphene- 
magnesium hydrochloride, when decomposed in this 
way, yield the same camphane, melting at 153® C. 
The magnesium compounds are readily produced by 
adding the respeotivo hydrochlorides to a reaction pre¬ 
viously started between magnesium and an organic halo¬ 
gen compound. Or, the hydrochloride can bo added to 
an olkyl-inagnosiura halide already formed. With pinone 
hydrochloride HO—85 per cent, is converted into the 
magnesium coinfKmnd, the rest chiefly into hydrodi- 
camphene, C 2 PH 94 . About 60 per cent, of camphene 
hydrochloride is converted into the magnesium compound, 
the rest into hyclrodioamiihone, which, as far as cotdd be 
ascertained, was identical with tliat obtained from pinene. 
If pineno-magm'siuni hydrochloride be oxidised liy tlio 
air and decomposed with water, bornool is the principal 
oroduct, with soim? hydrodicamplmne and a little iso- 
borneol. Cainplieiie-nmgnesium hy(lro(d\lori<ie on oxida¬ 
tion and treatment with water gives 45 }Tcr cent, of 
alcohols, 2/3 borneol and 1/3 isoborneol, 21 iK.*r 
cent, of hydrodioamphone, and about 34 |)er cent, 
of canijihone and eamphantj, but- the camphane produced 
m every case is inactive. Hut borneol and hydrodicam- 
phcuelwhenever i)roduced aie active, if an active substance 
nos boon the iftarting jioint. The author ('oncludes that 
pineno hydnx^hloridc ami bornyl chloiido are identical. 
Also, that the chlorine atom in camphene liydrochloride 
is attaolied to the samt^ atom to winch chlonnt' is attaidied 
in pinene hydrochloride; ami that- borneol and isoborneol 
are Htereoisonioric si^condary alcohols. 'J'Ik' nnxluetM of 
the reaction were as a rule c<miplex mi.\tureh ol the follow¬ 
ing conuMHinds :—uncluinged substanee, ]>im‘ne or cam- 
phene hydrochloridi!; eamphane and camj>)ienc; liorneid 
and isoborneol; hydrodicurn]»hene. lletails an^ given for 
the determination of tlieir resiieetivc amounts.—F. 8 hd?J. 

AVAyf alcohol jrre from ah/chi/dc : J^npiiratzov of for 
iJNc in oil and fat an<tli/.v.'<. F. L. Dunlap. .1. Aim*r. 
Chem. Soc., IUU6, 28. 31*5 ,368. 

Tkk imdliod proposed is a modification of that devised 
by Winkler (this tl., 11105, 1253), lor tlui pri'paration ol 
pure absolute «‘lliy] alcohol. One litre ol 05 per cent. 
alcohol is well mixed with u solution of 1-5 gnus, of silvei 
nitrate in about 3 c.c of water, and a cold solution of 3 grins, 
of potassium hydroxide (purified by alcohol) m lU -15 e.e. 
of alcohol is slowly poured in, without- shaking. 'J’he 
alcohol is allowed to stand over night or until the jiio- 
eipitated silver oxide lias settled, and the clear solution 
is withdrawn and distilled. The product ilissolvos 
polassiiim hydroxide to a eolouHiiss solution. The 
method is not applicable to methyl alcohol.— A. S. 

Chloroform atid ether ; Krolutwu of heal on minmj -. 

L. Kosentlialer. Arch. IMiann., IHOd, 244, 24 - 25. 
When chloroform and ether are mixed, under varymg 
conditions, h notable risti of tem|)erature invariably ensues, 
Bome compound being undoubtedly formed." J. (h B. 

Polyhydrie -phendf*; CaUilytic action of alkali and alkaline^ 

earth 9altH in fixaiwn of almonpherhc oxyyen by - 

K. Fouard. Domplos rend., 1900, 142, 796 - 798. 
presence of halidos, tlio absorption of oxygen from the 
air by solutions of guaiacul and qinnol (hydroquinonc) 
is very much more rapid than without them. The order 
of activity of the metals tried, is: -sodium, manganese, 
calcium, potassium, barium, lithium, strontium. 'Tlio 
four of these are among the elements always found 
in living organisms. Oxy-salts-—sulphates, nitrates, &c. 
—do not cxnibit this accelerating |x»wor in the same way 
as halides.—J. T. D. 

lienzyl’ and pkenylborneols, and the products of their 
dehydration, benzyC and phenylcamphenes. A. Haller 
and K. Bauer. Comptes rend., 1906, 142, 677—68J. 

Stxtmdary a-hemylborntol 

\CH0H 

obtained quantitatively os a viscous oil, by reducing liciizyl 
camphor in absolute alcohol by meaiiB 01 a large excess of 
aodium. It boils at 179®--181® C. under 13 mm., has 


s^. gr M325 and rotary ^wer [nln**+26® 10', and 
yields an acid phtlialate, widen on saponidoation produces 
a bcnzylborneol having a sligiitly higher rotatory power 
than the origioal. The corresponding is 

obtained along with the phthaiate, or by heating benzyl- 
borneol with formic acid or with pyruvic acid. As the 
oamphenes obtained by these different method, however^ 
differ in boiling point and in rotatory power, the original 
benzylborneol is probably mixed with benzylisoborneol, 

/UHa 

Tertiary (i-benzylborneol 0gUi4 \ * 

^ C(OH)CH2CeH5 

nropared by treating camphor with pheuylmagnosium 
bromide in ethereal solution, boils at 106®—170® 0. under 
10 mm., and has a rotatory power [ajD" — 12'' O'. It is 
readily dehydrated by heating with pyruvic or formic acid, 
or phthalio aiihydrule, yielding henzyloampliciw melting 
at 24® C., and lievorotatory —60® 44'. A small 

amount of a liquid isomerido is at the same time produced. 
'J'he corresponding b^rtiary plicnyl uuinpuundM are similar 
and similarlv obLained. 

/Ollfi 

.. '''‘''■'\c(OU)0„k,, is prepared 

like tertiary ben/yl-boriiool. It is an oil distilling 
h(*tween 157® and iriH' ('. imder 12 mni. At 40® 0. it 
bc<-onics a crystnlline jiuihs. On heating it with 

yCHg 

pyruvic acul. /J-phonylfampluMie, f'sHnX ” 

U 

})rinlui-ed. .1. 'r. I). 

Oxidation ttf ortho-, meta-, and para-compounds; Helalivt 

ratt''< of -. Ji. Hia<lHliaw. Amur. (’Ikuu. J., 1906, 

35, 326—335. 

A HTi.’DV was made of (lie lolalive rates ol oxidation by 
jxitasKium jKirmanganate, of the tlireeiHomendesof each of 
the following;—hydioxybenzoic acids, aminubonzoic 
acids, nitroplmnols, iiitraridines and toluidines. Uni¬ 
formity was shown only when oxidation was carried out 
HI alkaline solution; in this case the diffeiviiccs in the 
rates ot oxidation were quite marked, tho rate deureasum 
from tlio in- to the p-comjmund. Iho effect of alkcm 
ileiKJiids rather on its concentration than on tho quantity 
present.- T. F. H. 

TropnnvH ; Preparation and propertieM of some new ——. 
H. A. D. ilowctt and A. D. Hann. Chem. Hoc. 
Trans., 1906, 89. 357—365. 

JoWETT Hiid Marshall have jHcviouHly shown that the 
specific rotatery jiower of pilocarpine or iso-pilocarpino 
in aipicouH solution is diminished try addition of cauBtio 
alkali, aminimum value being obtained when one molecular 
proportion of alkali is present. Furthorimre, tiie solution 
lliuN treated no longer cxIiibit-M the eliaractenstic iihysio- 
logicai action ol pilocarpine (Martihall, J. Physiol., m)4, 81, 
153). Tins change is attributed to the ojicning of the lactone 
ring in the pilucar]>ino molecule, with formation of the 
corrosjxmdmg hydro'ty-acid. Tho authors find that this 
difference in action bc+weon a lactone and the corres- 
l>ondmg hydroxy-acid is also shown by terebyl- and 
plithali<locarboxyl-tr(>|w!iie8, which produce an atropine- 
iiko effect on the heart, but lose this action after a 
molecular proportion of alkali has bmi added to the 
base. 

Uadenburg has stated that the mydriatic aeUon of a 
tro[a4ne de]iemi8 not only on the presonoe of a tropine 
complex, but also on the nature of the acyl group attached 
to it, which must contain (i) a benzene residue. (2) an 
aliphatic hydroxyl in the side-chain containing the oar- 
boxyl group. Tho authors' experimontB with five new 
tropomes, viz., phthalidecorboxyl-, terebyl-, proto* 
catirchyl-, moihyljiaxaconyl-, and glycoilyl-tropdaei, 
arranged in order of activity, show that whilst the 
conditions given by }>adcnburg appear to be those most 
favourable for tho development of mydriatic action, yet 
terobyltropelne which, clues not contain a benzene nucleus 
exhibits a distinct mydriatic action. All the now tropelnes 
mentioiMHl wore much less active than atropine or 
homatropino. 
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XXllX.—ANALYTICAL CHEMISTRY. 

{Continued from •page 339.) 

AVPAItATVS, Etc. 

Fbbnch Patent. 

Oaees: ApiHiriUua for yAut</maiu'\ amdyais of -. 

Monopol BetrjobKkoiitroll'Apparate K. 8t<^inbock. Tv. ' 
Pat. 859,352. Nov. % 1905. Lintlor liit. Coiiv., Doc. 7, ' 
1904. i 

Thr ga« to be analysed, is aspirated through an inverted i 
U-shajwd tube, whioli starves to moasurc off the sample, ! 
and is contained m a vessel inU» which water is continuously j 
flowing. When the wat-er reaches a certain level in the j 
vessel, the gas inlet- aiul outlet tulics boeoine sealed off, , 
and the measuring tube then uontaiiis a liohnito volume 
of tho sample. As the water continues to risi; in the vessel, ; 
the sample is driven over into a second vessel (‘untainingan , 
apt)ropnat(> absorbent liquid; the unabsorbed ga.s is 
leu up into an inverted, grafluated bell, floating in a non* 
volatile li<)uid, and the height to which the bell rises | 
indicates the volume of tho unabsorbed, and hence the 
percentage of absorbiKl gas. The apparatus is provided 
with an automatic device for registering on a diagram 
the ))ro|>ortion of absorbed gas; utiil various ilovici^s ff>r 
automatically filling ami discharging the appuriitus, 
adjusting tho pn-ssutes, &e., are dosenbed.—II. Ji. 

iEOltOA NH '~Q VA M'l TA Tl I K. 

Cadmium ; DftcnmmUion of -. H. Daubigny. 

Ckimptes rend., 1900, 142, 577—580. 

Cadmium sulfdudo m contradistinction to all oilier cad¬ 
mium salts, which arc easily decomposed on heating, 
espeeiallv m contact with organic matter, can 1)0 heated 
for the incineration of the filter papiT, without any loss 
of metal, U) a temperature of 5(M>' C\, provided always 
that it contains noitlier traces of a volatile* salt sucli as the 
chloride, nor an organic salt, which ivould decompose at 
this temperature. A very accurate inclhod of c.stunHtiug 
cadmium is l)H8ed on this olwrvation. (b'or details of 
method, see following abstract.)- K. h\ .\, 

Cadmium ; JMermination of -. 11. Haubigny. 

(tomptes rend., 1909, 142, 792—793. 

'I'Hfi solution of sulphate, containing not more (unless tho 
amount of cadmium be consideiable) than 2 c.c. of 
eoncentratoci sulphuric acid per 100 c.c., is heated 
to from H5“- 90' <’., hydrogen sulphide is jiasscd 
through It till it has cooled to 50’ —-55'-’ ('., and it 
is then allowed to stand for three to four hours. 
Tho precipitate tlins formed, is very dense and 
readily removed from the precipitating vessel. It is 
Altered and washed with water (any sulphide adhering to 
tho delivery tube is dissolved by hydrochloric acid, which 
is kept for use at a later stage), tho tilter dried by lilotting 
paper, put damp into a porcelum crucible, wliich is placed 
in a porcolam capsule and carefully heate<l till the drying 
and charrmg of tlie paper are complete. Then the flame 
is Ineroased. an inverted funnel being placed as n jaeket 
round the crucible, till tho filter ignites and burns away. 
The sulphide is then, after cooling, dissolved in tho hydro- 
ohiono acid used to clean the delivery lub<s and evapor¬ 
ated with a few dro]>s of sulphuric acid, all these ojKsrations 
being conducted in the cruoibio. W'hon tho temj^orature 
reaches 400'’—450'^ U, pure and stable cadmium sulphate 
remains, and is weighed after cooling.—J. T. D. 

UydroatdphUca and hydrosidphUe com/>ou«rfs; deter¬ 
mination of -. A. Keyewetz and Dloch. Itev. 

06q Mat. Col., 190ft, 10, 101—103. 

When sodium hydrosulphite is added to a solution of 
silver chloride in exoess ot ammonia, there is an immediate 
precipitation of silver: 2 AgCl + 4 NHs+^0*8204 + 
2HjO-2Na0-i-2(NH4)j8Os + Agg. Tho amount of 
silver {irodiiced, depouds solely upon the amount of 
hydroBulphite present, and is not affected by the oxidation 


products, sulphites, bisulphites, or thiosulphates. The 
sodium hydrosulphtte solution is added to four or five 
I times the equivalent amount of silver chloride dissolved 
in excess of ammonia. Tho silver is collected, ignited, and 
weighed. The amount of formaldehyde-hyc&osulphite, 
CHgO, NaH802, H 2 O, present in “ hyroldite ’^for instance, 
can bo determined as follows: Tho solution is added to 
four times the equivalent quantity of silver chloride in 
excess of ammonia, and tho mixture heated nearly to 
boiling for four to five minutes. The silver is collected and 
weighed. One molecule of the formaldehyde compound 
reduces 2 mols. of silver chloride. *- F. 8 hdn. 

Sodium sulphide; Analynis of commercial • —. R. 
Dlondol. Hull, Soo. Ind. Rouen, 190ft; Chem. Zeil., 
190U. 80. Rep. 04. 

The novelty of the Battegay method corisists in the ease 
with which the sulphide can be determined in jiresence 
of thiosulphate anti other technical admixtures. The free 
alkali is first saturatetl with acetic acid, and a titrated 
stilution of zinc sulphate is added, the untl jioiut being 
detected by meuiiH ot cadriiiuni Huljdiate^ pajier. Whi!U the 
(chI. paper no longt^r asHijmcH a yellow tmgtj, the ju’Ccipi- 
tation ot the zinc sulphide is complete.- (J. S. 

Arsenic in imli-pnptrs, fabrics, «t?r. ; Eote on the ap/di- 
cation of the ebctrolytic method to the determination 

of -. 'i\ K. Thorax*. Cliein. Hoc. Broc.. 190ft, 22, 

73. 

Known quantities of thc! material, as a rule about. 2 grras., 
arc moistened with lime water, mixed with cateineil 
inagnesia, dried, and chaned. The ash is treated with 
dilute Hulphurie- acid, half h. grm. of [lotiwisiuin iiicta- 
biHul))hiteailde<l, the solution boiled ami diluted toadotiniUs 
volume, and the W'liole or an alojuot portion, d<*pending on 
the amount of arsenic susjiocted to be present, i.s added to 
the eh'clrolytie aiTangemcnt alreaily (h'seribed (this 
1903, tM15). The dejxisit of nrsenui so obtained is then 
, compared with (.h'posits obtained in precisidy the same way 
! by the addition of known quantities of arsenic, ranging 
' from (»'(H)5 toO*U125 mgrm. ot arsemous oxide, to materials 
j free from arsenic, as in the im;tiiod <»f testing brewing 
materials for arsenic aln^ady de.scnbcd (/or. cii.). A single 
I incmorution of the Hus^H'-eted luatenal suflices for several 
i tests. The amounts of lime-water and magnesia reconi- 
1 mondctl to be used liave been proved by direi-t <'X{a‘rimenl. 
to retain uiuuiints of arstmio ranging from 0‘IK)25 to 5 
mgi ms. wiien contame<l in 2 grms. oi wool or imijnx'. 
Many Kaiujdes of woollen materials met w’lth in eoiuiiu^rco 
; contain very notablt! ipiantitu's ot arsenic, arising probably 
from tlic wi(le-spr<5a(l use of ar.«s‘nieal dips. 

Acid; Vedumttne determination of free - in the presence 
of iron salts. (-. C'. Ahluiu. (3iem. Soe. Trans., 
190ft, 89, 470--473. 

In the volumetric dcb;rimnation ot tree acid in chalybeate 
waters it is necessary to remove iron from the solution 
before titrating with alkali, as otherwise the colour change 
of the iiulieator is obscured. The method recommended 
by the author for separating the iron is based upon the 
fact that With feme salts, sodium dihydrogen phosphate 
gives a precipitate of ferric phosphate, with simultaneous 
formation ol tree acid, according to the equation:— 

Fe2(!^t>4)3 + iiNftH2Pt>4-2FcP04 + Na 2 S 04 -f- 2 HjS 04 . 
100 c.c. of tho acid solution containing iron salts are 
treated with excess of a 10 i>or cent, solution of sodium 
dihydrogen phosphate, the precipitate is filtered off, and 
the filtrate titrated with N/10 sodium hydroxide solution, 
using Methyl Orange as indioator. This gives the amount 
of free acid originally contained in the solution plus that 
Uberat>ed from the ferric salts present, and tho latter 
quantity can be calculated from the proportion of ferric 
salte duterminc<l in a separate portion of the solution. 

—A. S. 

ORaAEW—QVANTiTATl VE. 

Dimethyl sulphate for determining tar oils in mixtures 
with rosin and mineral oils, am its behaviour towards 
fatty oils, oil of turpentine and pincline, £. Valenta. 
111., page 3ftft. 
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Mali arudy»%a; Dtittmination of exiract values in - 

by (he refractomeier, 0. Mohr. Wooli- f. Brau.» 1906. 
23, 136—UO. 

Th» author baa examined a large number of worts, 
obtained in the ordinary oourso of the analysis of malt 
by the standard German method, in the Zeiss iiumerBion 
rofractometor, and has oompared the results with those of 
careful doierDiinations of the oxlreot values made by means 
of tlio pvknottjeter. The refractomeier values of the extract 
^^ero taken as the differences between the scaic-roadings 
for the worts and the scale-reading for pure water at the 
same tempernturo (IT'S*^ C.). in this way the value of 
1® increase of scale-reading was calculated in terms of 
degrees Balling determined by the pykiiometer, and the 
average was found to be as nearly as possible 0*25® Balling. 
This factor can bo used with confidenoe fur the paler 
classes of malt, ».c., those yielding worts of a colour below 
that corresponding to “ tyi>o 40 ” on the German colour- 
scale. With malts of a darker (colour than typo 40, 
closer results are obtained if 0*04®Balhng besubtraetod from 
the calcnlat(*d extract values. The greater divcrgonco 
between tlic rofractomet'cr and the pyknometer o\tra<;t 
values with dark malth, ajUK'jirs lo be connected with the 
lower diastatic, p(»woi of tliis kiml of malt, and the diver¬ 
gences sei'in to bo gi*eater the lower the degrots of sacchari¬ 
fication obtained, t.c.. tli© lower the ratio of maltose to 
dextrin. It is open to tpiestion whether m sucli oases 
the error does not really lie in the pyknometne values 
rather than in the refractometor \ alues. The above facstor 
of i' of rcfraetomtst,t^r int'roase — Balling is only 

valid for worts of the usual conocntration as obtained in 
malt analysis, m., from T’C" to 8'6‘’Jlallmg. Ittsaiinotbo 
used for uiorti tUlute solutions, as m beer analysis, nor 
for more concentrated solutions, as in brt^wery worts. 
The viilut' of the lactoi for the same wt'rt increases as 
the concent ration is decreased. For bi^er oxtraets the 
Ackeriimnu hIiUo rule has been dosigiicd, but for strong 
brewei y worts iiu data arc as yot available. Any observa¬ 
tions in tliis direction should take into account not only 
the concentration, but also the malto.Hc : diJ.xtriii ratio, 
representing the degree of sacchanticatiou.—.1. F. H. 

Zlilk-! l)Ht’r}ii'inati(nt of '}}roienls in. A. JVillat and 
Sauton. Oomptes rend., 1906, 142, 794—796. 

Five c.c. of milk arc diluted with distilled water to 25 c.c., 
and boiled for five miiuitesj live drops of commercial forma¬ 
lin arc added, and the liquid is again boiled for two to t iirce 
minutes. After five minutes, 5 c.c. of 1 i>er cent, acetic 
acid are add<*d, and the li<tuid is well shaken. The 
pulveruleni precipitate is allowed to seUlo, then liltered 
off and waslied, tlie fat is exti acted from the contents of 
the filter by acetone in a Soxhlet ajiparatus, and the 
residual proteids diied at 75“—HO' C. and weighed. The 
method is applicable to diluted, skiuimeil, sterilised, or 
curdled milk, aii<l the autliors liave proved that the 
whole of the proteids are separated by the method, and 
that they undergo no change in composition or in weight. 
The fat, of course, can be determined after evaporation 
of the acetone.—J. T. D. 

Coca. Icavce: Analyaie <.f (he alkaloids of Java -. 

A. de Jong. Bee. truv. Chim. Pays-Bas, 19CK>, 26, 1; 

Chem.-ZeU., 1900, 80, Kep., 110—111. 

The moistun^ is dotonninod by heating 1 grm. of the alka¬ 
loids on the W'ater bath. To determine the impurities the 
alkaloids arc heated with 30 c.c. of 0‘3-N barium hydroxide 
solution for two to throe hours m a flask fitted with a con¬ 
denser. The liquid is passed through a tari^d filter and the 
residue washed. After shaking the residue uith dilute 
hydrochloric acid the insoluble portion is hltered off and 
weighed. The ^-isotropinic aoid is extracted from the hydro¬ 
chloric acid solution by shaking three times with ether and 
weighing the residue loft on evaporating the ether. The 
uudecomposed alkaloids are detoimined by adding excess 
of ammonia to the hydrochloric aoid solution and shaking 
out with ether. The barium hydroxide ffltrate, con¬ 
taining benzoic, oinnamic, and c-isotropinic acids, is 
treated with 12 o.c. of N/l-sulphuric aoid and shaken out 
three times withether. The ether is shaken with 20 o.o. of 
barium hydroxide solution, through which carbon dioxide 
a passed to remove the excess ofbarium. After evapora¬ 


tion of the filtrate, the residue is dried at UO®—120® C. 
; The barium salts of the acids are decomposed with 2—3 o.c. 
i of concentrated hydrochloric aoid and the almost insoluble 
: c-isotropinic acid is collected on a tared filter. The 
I cinnamic acid in the filtrate is detormiimd by means of 
i bromine, and the benzoic acid by difference. In order 
; to determine the baiK^s and the y-isotropinio aoid, the 
i sulphuric acid solution, after shaking out with ether, U 
treated with 20 c.c. of N/l-barium hydroxide solution, 
carbon dioxide passed through, and the liquid filtered. 

! After partial evaporation, hydrochloric aoid is added, 
causing the precipitation of y-isotropinio aoid, which is 
filtered off. 'i'lie filtrate, after treating with excess of 
sulphuric acid, is again liltered and made alkaline. The 
^iseudoiropme is obtained by shaking out with chloroform, 
and the amount of eegoninc is determined by difference. 

•—F. 8hdn. 

Ethylalcoh-ol free from aldehyde; PreparaiiQnof - for use 

in oil and fat antdyaiH. F. 1^. Dunlap. XX., page 391. 

XXIV,—SCIENTIFIC & TECHNICAL NOTES. 

{CoiUtnued from page 339.) 

Xanthic lencomatftes; Action of -- on copper, 

I N. ►Slomnesco. Comptes jviul., 1906, 142, 789—790. 

, Thkobkomine, tlicophylliiie, ui*ca, and probably other 
, xanthic Icucoinaluos, precipitate copj.>er from its solution, 
t m the cuprous condition. Probably this is not merely a 
case of simple reduction, but also one of combination of 
; tlic co]i|)(.ir with the bases ; for when these bases are boiled 
• With copjxir lllirigs, precipitation of yellow hydroxide also 
i occurs, j'he smallest trace of copjior is precipitated by 
! these reagents, and it is probably because of this precipi¬ 
tation in the organisni, that small amounts of copper do¬ 
nut prove poisonous. -J. T. D. 

Enolish Patent. 

Ttthacro ; Proee-ts for improving inferwr qtialUiee of , 

' P. Jfomlius, Utrecht, ilolland. Eng. Pat. 16,025, Aug. 
4. 1905. 

' An extract is prepared from waste or residues (stalks, 
t leaves and the like) of tobacco of better quality. This 
extract is evaporated to a syrup or more or lees solid 
condition and can Ih) use<l, when diluted, for impreg- 
: nating inferior kinds of tobacco.—W. P, S. 


Trade Report. 

Truck Acts ; Committee on the-. 

The Home Secretary has appointed a Committee to 
inquire into the working of the Truck Acts. 

The Right Hun- Xhomas Shaw, M.P., Lord Advocate 
; for Scotland, is Cliairman of the Committee, and tho 
I members are :— ♦ 

Mr. E. A. Brothorton, M.P. for Wakefield (a chemical 
1 manufacturer); 

Mr. F. Cowley, M.P. for the Prestwich Division of 
Lanoashiro (a bleacher and oaheo pimter ); 

I Mr. M. Delevingno, of the Hume Office; 

I Mr. J. Ramsay Macdonald, M.P. for Leicester (Labour); 

' Mr. F. Macldisou, M.P. for Burnley (Labour); 

Mrs. H. J. Tennant; and 

Mr. A. F. Yarrow, of the firm of Yarrow and Co., 

I shipbuilders. 

! The terms of reference are “ to inquire into the operation 
of the Truck Acts, and to consider and report what 
amendments, or extensions, of those Acts, or chants in 
: their adnumstration, are desirable; particularly whether 
I fines and deductions from wages should be prohibited; 

{ and further, to oonsidor and rejiort whether the practice of 
j shop assistants oad eertoin classes of workpeople bdag 
I lodged and boarded by their employers gives nse to abuses 
j needing remedy by an extension of the Truck Acts or by 
I other action of the State." 

{ Correspondence on the suhjeot should be addressed Co 
I the Seoretary, Mr. T. E. Bettany, at the Home Office^ 

! Wluteiifta,S.W. 
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NEW BOOKS. 


[Apcit 30. i»a«. 


Natal ; Import tbaub op - in 1906. 

Bd. of Trade J., April 12, 1906. 

Thb following are particulars of the imports into Natal 
during the years 1904 and 1906, the figures lor each half- 
year Doing shown separately:— 



1W4 


3005. 

Articles. 

Jan.- 1 

July- 

Jan - 

July- 


J une. 

Dec. 

Jime. 

Deo. 


1.000’s j 

1.000’s 

1.000‘s 

1.000’s 

Candles. 

of £, 1 

of £. 

of £. 

of £. 

30 1 

•27 

23 

27 

Cement. 

28 i 

20 

13 

24 

Karthonwore . 

31 

26 

2S 

32 

Food and drink— , i 

Beverages (al« and beer. l ; 

spirits and wine).... 

164 

160 

167 

148 

Sugar . 

51 i 

62 

117 

37 

Class and glassware .... 

87 : 

43 

34 

41 

Leather ond leather manu- f 1 

factures. 

163 

177 

210 

228 

Nitrate of soda. 


40 

30 

27 

Oils (paraffin. &c.) . 

Painters' colours. 

74 ' 

30 

62 

80 

23 ; 

22 

20 

10 

Paper . 

32 

32 

33 

32 

Soap . 

46 

35 

47 

32 


ClEllMANV: TkADE up-. 

Bor. Off. Arm. Scrirn. Ntj. 3544. 

The following tuble.s show the value ol <‘ortain ijiiports 
into anil I'Aports from (iiirmany, during the last three 


New Books. 

“ Thb C4as World ” Analyses of Accounts of Gas 
Undeetakikos, 1904^5. John and Co., offices 
of “ The Gas World,” 3, Ludgate Circus Buildings, 
London, £.0. Ihice 7s. 6d. net. 

This work takes the form of a bound collection of sheets, 
which run from I. to IV. Shbbt I. contains a tabulated 
account of the Gas Undertakings for 1904—5, of all the 
principal towns and cities in Great Britain and Ireland, 
and the particulars given relaU' to (i) Coal Carboniaed; 
(ii) Gas made and sold; (iii) Yield of Kesiduals ; (iv) 
Pubho Lamps; (v) Mileage of Mains; (vi) Consumers; 
(vii) Price of Gas; (viii) Illuminating Power; (ix) Financial 
Results; (z) Revenue. tiHBBT 11. The j>articuiars here 
relate to(i) Manufacturing Charges ; (ii) Uat^ and 
Taxes; (iii) Distribution Charges; (iv) Management 
Charges; (v) Bad Debts; (vi) Capital Paid-up; (vii) 
Capital i>er ton and per thousand; (viii) Reserve Funds. 
Bhekt 111. Covi/t?inatum of Shtai L Sheet I\^ Conftnua- 
tion of Sheet JJ. 


Thk Cyanide Industry. Theoretically and 1‘raotioally 
consideied. By K. Robjne and M. Lenglen, both 
Chemical Knginoers, and the latter “ Lauroat ” of the 
(k)nHcrvatoiro Nat. dos Arts et Metioi-s; Director 
of Works, Ac. Translated by J. A. Le Cleic, Ph.D. With 
an Aj>pendix by C. K. Munroe, Ph.D. John Wiley 
and Sons, New York. 1900. Price 17s. net. (^lapnmn 
and Hall, Ltd., London. 


years 


ini port/I. 


Articles, 


Coal, colic and otlMT fuel . 
Tor. pitch, reBin. flRpIndt . 
Earthn, ores, pr<*eioua iiielttlsi 
Iron and manufaetures <it iron 
Tm and inouufaetureH of tin 
('opper auil nmnufaetures oi 

copper . 

/iuc and Dumufuetun'n of r.inc 
Lead and tiianuineturcB of 

lead. 

DrugB, dyestuffs, clienilenl 

prcHlucts. 

Leather and manuiaetureB of 

leather . 

Oil* and fat«. 

Petroleum . 

Jndlnrubber wares. 

Paper, cnrdbuurd nnd wares 

tliereof . 

Hides and skiiw. 


Coal, coke and other hiel .. 
Tar, pitch, reain, asphalt .. 
Earths, ores, precious motals 
Iron and ommifartures of Iron 
Tin and manufactures of tin 
Copper and manufactures of 

eoppor . 

Zinc and manufactures of zinc 
Lead and maimfaoiuret of 

lead. 

Drugs, dyestuffs, chemical 

products . 

I^eathcT and manufactures of 

leather . 

Oils and fats . 

Petroleum . 

Indlarubber wares .. 

Paper, cardboard and wares 

thereof . 

Hides and skins . 


1 1003. 

111 l.OOOf. 

1004. 

1005. 

1 8.113-7 

8.:<81*7 

10,136-8 

! 2,207*2 

2,414*6 

2,.604-4 

i "c.o'tn-s 

37.42(>*3 

24.834 

2,81 f.*f. 

3.046*9 

3,156-6 

! 1.813-5 

1,870*6 

1,757 

' 6.612-1 

8.439 

8,273*4 

660*6 

010-2 

082*2 

066*6 

7^4*4 

990*3 

13,718-8 

14.1*02-6 

15.890-0 

3,471-7 

3,484*8 

:].568 

11,446-3 

11.3.64*5 

12,510-6 

6.620-1 

5,037-4 

5,0.36-6 

4,080-3 

6.116-1 

7,379-0 

1)03*4 

1,249-6 

1,086*8 

16,401*0 

37,462-7 

18,965*6 

rportfi. 



1903. 

In l.OOOf. 

1004. 

1905. 

14.300-2 

14,067-2 

15.096-6 

675-8 

740-7 

884-1 

0.488-0 

8,662-4 

0.890-5 

31,718-1 

20,116-1 

33,126-4 

033-2 

717-9 

744-1 

7.821-0 

0.046-4 

10.807 

2,122-7 

2,460-6 

2,413-6 

895-6 

822-J 

970-4 

ie,S9S'8 

20,637-3 

28,106*3 

8.686-3 

0,388-1 

9,666*3 

2,345-8 

2,747-0 

2,631-6 

80-3 

108 

132-3 

3,144-4 

8,486-5 

4,616-4 

8,095-S 

0,368-8 

7,168-8 

7,418-8 

8.822 

9,548-5 


8vo volume, containing 330 pages of subject matter with 
25 illustrations, and followed by an apjHuidix of j»atcnt8 
(abstractH) lilling 70 pages, and thensafler the alphabetical 
index. The subjoet matter is sub-divided as lollows :— 
PAItT 1. CilKMlSTUy OP Ci’ANOOKN AND ITS DEIU VATIVE.S. 
(i) (General (bnsiderationfl; (ii) Physical and Cbomical 
Study of Cyanogen and its Derivatives; (iii) General 
Properties and Methods of Determination of the Various 
Cyaiiide Compounds; (iv) Thernio-chemHal Data of the 
CyauHle Compounds. 1*abt IX. Prk.sbnt Condition of 
THE Cyanide Industry. Part HI. Methods ov Manu¬ 
facturing Cyanide Compounds, (i) Non-synthetio 
and Synthetic Processes, also Siiecial Pi'oeoHHes; (ii) 
Manufacture of FoiToeyanides; (m) of Fen ievanides; 

(iv) of Suljdioeyanides ; (v) of Prussian Blue and various 
other Compounds. Part IV. Use of Cyanogen Com¬ 
pounds. 


SciENcifi AND TUB MANUFAOi'uuEn. By Keitli Qumton. 
GuillHTt Pitman, 85. 80 nnd H7, Fleet Street, London, 
E.C. JliOO. I’neo 28. net. 

Smau. 8vo volume, containing HO jiages ot Hubject matter 
with leu half-tone ilUistratioiiH. The contents ore as 
follows:—1. General and IVehininary. II. The'J’raining 
of the Expert. III. Examples ot Mauulaetures—(1) 
Colours; (2) Oils and Varnishes ; (3) Metals; (4)CWnonts, 
Bricks and Roads; finally, a description of an ideal 
Technical l^aboralDry. 

An Introduction to Chkmkul C^y&taixooraphy. 
By P. Groth. I*rofefiSor of Mineralogy' and Crystal- 
lography in the University of Munich. Authorised 
Translation by Hugh Marshall, D.Bo., F.R.8. Gurney 
and Jackson, London. 1900. I^ice 4s. net. 

Small 8vo volume, containing 118 pages of subject 
matter, and an alphabetical index. 1 Here are six 
illustrations. Tlie matter is classified os follows:-—L 
Crystal Structure and its Possible Varieties. II, Poly- 
morpffism. HI. Comparison of the Crystal Structure of 
Chemically allied Substances (Morphotropy). IV. 
Isomorphism, (a) Similarity of Crystal Structure in 
Substances possessing Analogous Chemical Constitution; 
(b) Relations between Oystals and Solutions of Isomor- 
phous Substances; (o) Isomorphous Mixtures, Ac. V. 
Molecular Compounds. VI. Racemic and Optically 
Active Compounds. 
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Journal and Patent Literature. 


■Clnae. Page. 

I.—General Plant, Apparatus and Machinery 41h 

IL—Fuel, Gas, and Light . 42U 

HI.—Lestruotive Diatillation, Tar Products, 

Petroleum, aud Mineral Waxes . 4‘J2 

IV.—(kilouring Matters and Lyestulfs. 423 


V.—Preparing, Bleachinig, Dvemg, Printing 

and Finishing Textiles, Yarns, and Fibres 425 
VI.—Colouriag Wood, Paper, Leather, &c. .. 420 

VIL—Acida, Alkalis, and Salts, aud Non- 

Metallic Elements . 420 


VIII.—Glass, Pottery, and Enamels . 427 

IX.—Building Materials, Clays, Mortars, and 

Cements . 428 


X.—Metallurgy. 429 

XL—Electro-Chemistry and Electro-Metallurgy 432 

XII.—Fatty Oils, Fats, Waxes, and Soap .... 433 


Class. 

XIII. —Pigments and Paints ; Resins, Varnishes, 

Ac.; India-Rubber, Ac. 434 

XIV. —Tanning; Leather; Glue, Size, Bone, 

and Horn ; Ivory and Substitutes .. 430 

XV.—Manures, &c. 436 

XVI.—Sugar, Starch, Gum, &c. 436 

XVII.—Brewing, Wines, Spirits, &o. 43B 

XVIII.—Foods ; Sanitation ; Water Purification ; 

and Lisinfectants . 440 

XIX.—Paper, Pasteboard, Cellulose, Celluloid, &<v 4^ 
XX.—Fine Chemicals, Alkaloids, Essential Oils, 

and Extracts. 442 

XXL—Pbotograpbio Materials and Processes .. 444 

XXII.—Explosives, Matches, Ac. . 444 

XXIII—Analytical Chemistry. 445 

XXIV.—Scientific and Technical Notes 446 


Patent Spectfications may be obtained by post by remitting a« follow — „ ^ ^ ^ ™ #. 

EnglUh —84. each to the Comptrollerof the PatentOfllce, C. N. Palton, Eiq., Southampton Buildings, Chancery Lane, London, W.O. 
tJnUed Stai49.--U. each, to tho Secretary of the Society. , _ 

FwufA —1 fr. 26 c. each, to Belln et Cle, 66. Rue des France-Bourgeois, Paris (Se.). 1 


OffloisI Notices. 


COMMUNICATIONS. 

Authors ol communications read before the Society, or ' 
> 4 ny of its Local Seotioiis, are requested to take notiM that | 
under Rule 43 of the Bye-laws the Society has the right of | 
priority of publication for three months of all such papers. 
Infringement of this Byt-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1896-1905. 

A Clolloetive Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 550 pages, wss pub¬ 
lish^ in 1699; a few copies of this are still left, price 
10#. A second whime, embracing the period 1896—1906, 
is now in preparation, and will be ready for printing in 
L906. It will contain both a subject matter and authors 
jiames portion, and will be a volume of about 900 pages, 


uniform in size with the Journal. As the number of 
copies to ha printed will depend on the number of applica¬ 
tions from members, the Treasurer is prepared to receive 
^lubscriptions at the rate of 10«. each copy. A form of 
application for this piirrose will shortly be issued. 

Members aw invited to call the attention of the E<litor 
to any cnoift or omissionN which they may have noticed 
in the Annual iiKle.xcK, 1K})6—1905, as soon as possible, 
in order that they may bo put riglit in the Decennial 
Index. 


Changes of Address. 


i When aotilying new addressee, membere are requested 
I cu write them clistinotly. and state whether they are 
! temporary or permanent. Multiplination of addresses ii 
' also to be avoided as tending to create confusion. When 
sending snbsoriiitioiis, the use of the form attached to 
the application helps to the verification of addresses, on 
whioh the safe delivery of the journal depends. 

Bowman, I>r. F. H., l/o Ueansgate; 4, Albert Square, 
Manchester, 
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SUPPLEMENT. 


[May 16, 1006. 


Brooke, John R., l/o Straits Trading Co.; Oovernment 
Laboratory, Singapore, S.S. 

Brownlie, P., l/o Heaton Clia|>el j Alexandria W orks, 
Alexandria, Dumbartonshire. 

Corcoran, Bryan ; all coinninnicooions to 31, Mark Lane, 
E.r. 

Craven, John I., l/o VVinthrop, Mass.; retain all com* 
munioations. 

Davis, P., l/o Naugatuck ; 110, Hiclnnoiul Street, 
Plainfiold. N.J., H.S.A. 

Gallivan, Frank B., I/o Third Street ; 4S. W’allingford 
Road, Howton, Mass.. U.S.A. 

Oreenway, 'J’. J.. Do (’hillagoe ; 00. Bixntkimurs Buildings, 
Grenfell Street, Adelaide, S. .Vuslrahn. 


Patent List. 

K.B.—In these lists, [A.] meant “ Application for Patent," ond^ 
[C.8.] " Complete Speclflcation Accepted." 

Where a Complete Specification accompanies an Application, an 
< asterisk is affixed. The dates given are (i) in the coae of AppUco' 

I tions for Fatenta. the dates of Application, and (ii) in the cose of 
] Complete Specifications Accepted, those of the Official Joumsia. 
, in which acceptances of the Complete Specifications are advertised. 

j Complete Specifleationa thus advertised as accepted ore open to- 
' Inspection at the Patent Office immediately, and to oppcMition^ 
j within two months of the said dates. 


Hinnuin, B. 1/a TrewHlniry Road : 4S, Sydenham j 
Hill. Sydmihani. S.K. 

Hobbs. Alex. F., l/o j^owell ; i /o The I '.S. Finishing (’ti., ; 
Norwir-h, ('onn.. U.S.A. I 

I 

Hornfray, D., I/o Greenwicli; Tlie Ings, Misterton, near i 
Gainsborough. j 

Hulley, G. D., l/o Philadelphia ; r/o J. Knvensoji and | 
Sons, Delnw’nri' Avenue ami TViin Street, Canulen, : 
N.J.. U.S.A. ' 

l^angdou. Dr. M. J., l/o Manchestoi ; Boom oil. 0*J1, 
Broiulway. New York City, U.S..A. i 

Liohor, Hugo, l/o West Broadway; 1. Platt Street. New ! 
York ('ity. U.S.A. 

MoCallum, A. T,., l/o Sydney. N.S. ; Queen Building, 
llahfav, N.S.. Canada, Analytical nml Consulting 
(^heniwi. 

I 

MacKean, WTn. ; all eommunieations to- 08 , Bedford IIill, i 
Halharn, S.W^ ; 

Mersereau, Cail, l/o of Fast I7th Street; 181, Pearl j 
Street, New A’^ork City, U.S.A. [ 

Murtlofh, Alex.. Do Larbert; ooT, Alexandra Parade, } 
Dennintoun, Glasgow. 

Simons, Albert J., l/<> New Barnet ; Pontianak. Dntoh 
West Borneo, i»m Singapore, 

Toyne, FrainuH I). ; Journals to 270. Spotland Bridge, 
Rochdale. 

W^ells, Jas, G. ; Journals to Carlton Lawn. Clie^ter Road, 
Stretford, Manchester. 

Yetton, Thos. ; all communications to 80, Bow Road, 
Loudon, E. 


Death. 


Leeae, Jos.. 3, Lord Street West, Southix>rt. April 28. 


T.—PLANT, APPARATUS. AND MACHINERY. 

[A.] 90,32. Fulh'rton. Hodgart ami Banday, Ltd., and 
Liveraedge. Evaporators, heating, lioiliiig and 
vafiumi pans, stills and tlu' like. April 17. 

„ 930.3. Sz.ek and Schanli. Rotary and like dryers. 

Aiiril 20. 

9302. T,oew. Filters.* April 23. 

9803. Richter. Api>aratus for aspirating, treating 
and forcing fluids.* April 2(). 

„ 9820. Kunick. Proi'ess for di ving liquid niixturea. 

April 27 

C.S.] 14,379 (llM).)b Boult (Milwaukee Evaporator Co.). 
Vacuum pans and like evai>orators. May 2. 

,, 14,571 (1905). Prosser and Upton. f’alcining 

kilns. May 2. 

I.*).024 (1905). Allen. Furnaces. April 25. 

.. 18,8.33 (1905). Boult (Goldman and Co.). Filters. 

April 25. 

„ 19.385 (1905). Theisen. Treatment of liquids and 

semi-liquids fur evaporating, distilling, concen¬ 
trating and like purposes, with continuous 
re-utilisation of the heat employed. May 2. 

„ 20.318 (1905). Brown. Construction of regenera¬ 

tive furnaces. April 25. 


II.—FUEL. GAS. AND LIGHT. 

[A.] 9121. Boult (Soo. ill Partocipa/ione i»er la Com- 
iiiistiouo Liquida). Hydrocarbon fuel burners 
or furnaces.* April 17. 

„ 9307. HoHeaeoii. Manufacture of incandescent 

mantles for gas burners. April 20. 

„ 0327. Seymour. Coke ovens. April 20. 

,, 9395. Radclifle. See under III. 

„ 95)01. 3’ait. Gasooua fuel for generating motive 

power.* April 23. 

„ 9701. Cox. Carburetting apparatus. April 25. 

„ 9773. Holmes. Apparatus for extracting tar from, 

illuminating gas. April 20. 

9800. B^cigneul. See under VTI. 

„ 0988. Fairweather (G. Seyfarth und Bohn). Gas 

producers.* April 28. 

C.S.] 7713 (1005). Elworthy and Williamson, Manu¬ 
facture of gas for illuminating, heating or power - 
purposes. April 25. 
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OffloisI Notices. 


COMMUNICATIONS. 

Authors ol communications read before the Society, or ' 
> 4 ny of its Local Seotioiis, are requested to take notiM that | 
under Rule 43 of the Bye-laws the Society has the right of | 
priority of publication for three months of all such papers. 
Infringement of this Byt-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1896-1905. 

A Clolloetive Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 550 pages, wss pub¬ 
lish^ in 1699; a few copies of this are still left, price 
10#. A second whime, embracing the period 1896—1906, 
is now in preparation, and will be ready for printing in 
L906. It will contain both a subject matter and authors 
jiames portion, and will be a volume of about 900 pages, 


uniform in size with the Journal. As the number of 
copies to ha printed will depend on the number of applica¬ 
tions from members, the Treasurer is prepared to receive 
^lubscriptions at the rate of 10«. each copy. A form of 
application for this piirrose will shortly be issued. 

Members aw invited to call the attention of the E<litor 
to any cnoift or omissionN which they may have noticed 
in the Annual iiKle.xcK, 1K})6—1905, as soon as possible, 
in order that they may bo put riglit in the Decennial 
Index. 


Changes of Address. 


i When aotilying new addressee, membere are requested 
I cu write them clistinotly. and state whether they are 
! temporary or permanent. Multiplination of addresses ii 
' also to be avoided as tending to create confusion. When 
sending snbsoriiitioiis, the use of the form attached to 
the application helps to the verification of addresses, on 
whioh the safe delivery of the journal depends. 

Bowman, I>r. F. H., l/o Ueansgate; 4, Albert Square, 
Manchester, 
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[C.8.] 11,086 (1906). Garrow^, Manufacture of jmre 
sulphur dioxide and Ulauber salts. April 2o. 

„ 17,880 (1906). Raachen, Waroiug, and United 

Alkali Co. Treatment of gases oontainmg 
arseniouB ohloiide and the obtainment ot 
arsoniouB acid therefrom. May 2. 

1204 (1906). Lake (Nordyke and Marmon Co.). 
Catalytic apparatus. May 2. 

2929 (1906). Simes and Bowes. Recovery of 
cyanogen compounds from crude gases and 
from by-products in the manufacture ol oyanides. 
May 2. 


VIII.—GLAS8, POTTERY, AND ENAMELS. 

[A.] 9281. Jones. Glazing and enanielUug kilns. April 

[C.S.] 17,292 (1606). Wagner and Hcrnisdorf. Process 
for enamelling iron or steel goods. April 26. 


IX.—BUILDING MATERIALS. CLAYS, MORTARS 
AND CEMENTS. 

I A.) 0318. Hamer. Treatment of plaster of Paris and 
of Tiiixturoa or compositions containing plaster 
of Pans as the chief constituent. April 20. 

,, 9406. Coppen. Process for hardening and 

strcngtluming plaster of Paris and tho like. 
April 21. 


[A.] 0760. O’Brien (Chambaud). Aluminium alloys.* 
April 26. ^ 

M 0799. Grdnwali. Heating, amelring or redudog 
materials. [Swed. Appl., May 8, 10O6.1* 
April 20. ■* 

„ 0868. Dott. Metallic alloys. April 27. 

„ 9013. Macivor, Erodd, and The Metals Extraction 

Corporation, Ltd. Treatment of garnierite, 
nickel ores, or oxidised mattes containing nickel 
and cobalt. April 27. 

„ 0914. Macivor, Prodd, and The Metals Extraction 

Corporation. Ltd. Treatment of sulphide nickel 
ores containing arsenic or antimony. April 27. 

9971. Poulenc. See u-nder Vlt, 

„ 9981. Sulman. Ore concentration. April 28. 

„ 9990. Defays. Manufacture of steel in Martin 

furnaces. [Belg. Appl., April 29, 1906.1* 

April 28. 

fC.R.J 6266 (1906). Macivor and Fradd. Treatment of 
ores containing nickel. May 2. 

21,702 (1006). Howard. Mechanical roasting or 
desulphurising furnaces. May 2. 

„ 26.976 (1906). Johnson (Saponia-WerkeP. Boehm). 

Material for cleaning and protecting metal. 
May 2. 


XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 


.. 9666. Morgan. Utilisation of slate wasri^ April 26. i 

„ 9785. Berglund. Manufacture of bricks of cal- i 

careouB sand or tho like. April 20. I 

[C.S.] 8286 (1906). Bruhn. Preliminary treatment of : 
blast furnoce slags for the production of cemen- i 
titiouB material. April 25. i 

„ 8804 (1006). Thom. Manufacture of artificial , 

marble and stone. May 2. 

„ 9610 (1906). Goldschmidt. Refractory aubstanoe 

for lining crucibles for alumino-tliermic pro- : 
cesses. April 25. 

„ 16,766 (1906), Jaspart. Manufacture of artificial j 

stone. April 26. 


X,—METALLURGY. 


fA.] 9210. Malden and Malden. Process for consolid- ; 
ating finely divided ore materials.* April 18. j 

„ 9287. Ca8|»r. Recovery of copper froni[8olutionB. i 

„ 9288. Casper. Apparatus for use in tho recovery : 

of copper from solutions containing it. April 19. 

„ 9289. Casper. See under XI. 

„ 9339. De Beohi and Riickor. Treatments! complex | 

sulphide ores. April 20. ' 

i 

„ 9426. Saveisberg. Smelting ores. April 21. i 

„ 9463. Wallis and Wallis. Manufacture of cast 

iron. April 28. 

„ 9606. Murdock. Rotary converters. April 24. 


[A.] 9164. Petorsson. Electric furnaces for treating 
gases by means of electric arcs. [Swed. Appl., 
April 18, 1906.]* Apiil 18. 

„ 9279. Johnson (Badiache Auilin und Soda Fabrik). 

Production of long, stable electric arcs. April 19. 

„ 9289. Caspor. Eloctro-doposition of metals. 

April 19. 

„ 0393. L’Hommedicu. Electroplating apparatus. 

[U.S. Appl., April 22, 1906.]* April 21. 

„ 9426. Cowpor-Coles. Apparatus for the manu¬ 

facture of iron tubes by electro-deposition. 
April 21. 

„ 9436. Hille und Muller. Treatment of sheet metal 

and depositing metallic coatings thereon by 
electrolysis.* April 21. 

„ 9706. Atkins. Electrolytic apparatus. April 26. 

„ 9969. Gauntlett. Deposition of metals or metallic 

compounds on, and their combination with 
metals or metallic articles. April 28. 

[C.S.] 6721 (1906). Parker. Electric furnaces. April 26. 

„ 8721 (1906). Weatdeutsohe Thomas • Pheraphat- 

Werke. Preparation of nitrogen-oxygen com¬ 
pounds by means of electricity. May 2. 

„ 8836 (1905). De Frise. Ozonising apparatiu. 

May 2. 

„ 26,174 (1905). Soc. Anon. Eleotrometallurmque 

(Proc. P. Girod). Electric furnaces. May 2. 


Xfl.—FATTY OILS, FATS, WAXES, AND SOAPS. 


„ 6687. King. Nodules of metalliferons material. 

[U.S. Appl, May 4. 1906.]* April 25. 


[A.] 9202. Carter and Newell Oils used for lubricating 
purposes. April 18. 
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[A.] 9806. Eaenflein and Komteld. Treatment of 
lubricating and utfaor oils. April 18. 

[C.S.] 16,231 (1906). BidgiU. Eztraorion of oil and 
fatty matters from substances containing them, i 
Mays. j 


Xin.—PIGMENTS. PAINTS; RESINS, VARNISHES: 
INDIA-RUBBER, Etc. 

(A.)— Fiomxkts, Paints. 

[A.] 9989. Meister, Lucius und Briining. See under IV. j 

[C.S.] 9017 (1906). Chstillon. Preparation of antimonial ; 
substances used for painting and other purposes. I 
May 2. 

,, 9017a (1906). Chatillon. Prepai'ation of products 

of antimony for painting and other purposes. 
May 2. 

., 689 (1906). Ullrich- Fast lime colour. April 26. j 


(B.)—Rksins, Vakhishbs. 

[C.S.] 8500a (1905). Noordlinger. See under III. 

.. 23,744 (1906). Meyer. Process for removing resin 

from the surface of rattan. May 2. 


(G.)—India-Rubber. 


{A.] 9290. Wildcrman. Manufacture of ruidjcr. April 19. 

., 9698. Richards and Ktevens. ProceB.s for removing 

organic impurities from crude ni bber. April 24. 

„ 9627. VOioatley. Treatment of india-rubber substi¬ 

tutes. .April 24. 

[C.S.] 7706 (1906). Morisse. Direct utilisation of the 
lactiferous 3 uice 8 of caoulelioiic, gutta-percha 
and balata. April 25. 


XIV.—TANNING; LEATHER, GLUE, SIZE, Etc. 

(A.) 9622. Soc. Fraiif. La Norginc. ITejiaration of a 
soluble glutinous substance in a dry and neutral 
state from tang acid. [Fr. Appl., May 23,1905.]* 
April 24. 

„ 9629. Richard and Pichard. See under VL 

„ 6893. Lake (Barron). Machines for treating hides, 

skins and the like.* April 27. 


XV.—MANURES, Etc. 

{A.] 9029. Eels and Gar^. Manufacture of guano and 
fertilisers from nsh, Osh waste, animal vraste, 
and like materials. April 17. 

„ 9513. Savigny and Savigny. Manufacture of 

superphosphates of nitrated limea April 23. 

„ 9944. Von Seth. Manure. April 28, 

„ 9981. Hill-Jones. Fertilisers. April 28. 


XVI.—SUGAR, STARCH, GUM, Etc, 

{A.] 9416, Fok4nyi, de Tomyay and Weiser, Process 
for drying molasses and molasses foodst^s. 
Anril 81. 


[A.] 9808. Dessau. Substance produced from the 
fumes of certain sapotaeew. April 26. 


XVIL—BREWING, WINES, SPIRITS, Etc, 

[A.] 9206. Monti. Process for preparing concentrated 
worts. Juices, syrups and scented extracts. 
April 16. 

„ 9886. Poliak. Conversion of diastatic malt extracts 

into solid form for rendering the same durable.* 
April 27. 


XVIII.—FOODS! SANITATION. WATER 
PURIFICATION; AND DISINFECTANTS. 

(.4.)—Foods. 

[A.] 9205. Monti. See under XVII. 

„ 9292. Coopman. Manufacture of butter, April 19. 

„ 9416. Fok4nyi,de Tomyay and Weiser. See under 

XVI. 

,, 0889. Laves. Preparation of easily soluble iron 

albuminoid and durable iron albuminoid solu* 
tions. April 27. 

,. 10,004. Hansen and Schilbred. Preservation of 

food. [Appl. in Norway, May 1, 1905.]* 
April 28. 

„ 10,007. .Ahrens. Preservation of raw meat.* 

April 28. 

C.8.1 27.081 (1005). Pink. Bread-making and a 
stimulant for yeast applicable thereto. April 25. 


XIX.—PAPER, PASTEBOARD, Etc. 


[C.S.] 7766 (1906). Stephan (Roller). Coating and drying 
of paper. April 25. 

12,413 (1906). Binns. Manufacture of paper. 
April 2& 


XX.—FINE CHEMICAIH, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 9183. Newton (Dr. Welters Fhospbat Ges.). 
Production of easily soluble compounds of 
pbospborio acid and silioio acid.* A^ 20. 

„ 9206. Monti See under XVIL 

„ 9270. Bibus and Soheuble. Manufacture of estere. 

April 16. 

„ 6707. WolS. Production of an anmsthetio.* 

April 26. 

[C.6.] 7840(1905). CSemmensen and Heitmann. Hypnotic 
compouds. April 26. 

„ 9404 (1906). Haworth and Baker. Manufacture of 

oarbon tetraobioride and sulphur ohioride. 
May 2. 

n 19,362 (1906). Abel (Aot.-Gef. t An llin f abr.). 
Manutaature of diamides of diatkylmMonio aoida. 

n 
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SUPPLEMENT. 


[M»y 16. 1«0«, 


XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] OJW. MiUe (Soc. Anou. des Plaques et Papiers 

■ ’™iSZ.,£XU“,'S 


XXIL—EXPLOSn'ES, MATCHES, Eta 

"SpiSr- aS'S '^y 

XXIII.-GENEKAL analytical CHEMISTRY, 









imaontM fMMtw KMttpf wu-WMiauuitBeiMM^ 
Wy ilfliiMwttiad folibiriiiy M 
prilUjilWl yfll ha jHuwuaMd Urtw. 

' m-ifOMMilaea vith proThnaat of Bala U of tho 
MwmOi 'lMiJtia 'if'haial^ givaa thsti' thoM mahibaxa 
•ioff lainMa an tinted m Seiiet in the IM of^CooneQ 
(oM'^ncaal for A{nil 80th,'p. 841) will bom theii 
iMMlvf oQeaa at the forthooming Ahntial Uoeti^. 

Mt. Xoataee Carey hae been nominated to the office of 
Fteaideat ondec Ride 8; Dr. £. G. Lore, Hr. A. Gordon 
SaiaSion, aAd Mt. Chaa. Wightman have been nomi* 
nated Vioe-Piesidenti under Rule B; and Dr. B. Divert, 
I'.K.Sy hai been nominated a Vioe-Rreaident under 
Rtde 11. 

The Hon. Treasurer and Hon. Foreign Secretary hare 
hecm nominated for re-election to their respeotire offices. 

Members are hereby inrited to nominate fit and proper 
persons to fill four racanciee among Uie ordinary members 
of the Council. Forms for this purpose can be obtained, 
on apdieation, from the General Smretary, or from the 
Hon. Tswal Secretaries. 

Sxtratt from Rvlt 18:—“ No such nomination shall be 
valid unless it be signed by at least ten members of the 
Society who are not in arrear with their subscriptions, 
nor unless It bo receired by the General Secretary, at the 
Society's office, at least one month before the date of the 
Annual General Meeting, at which the eloelion to which 
it refers takes place. Nor shall any snob nomination be 
valid if the person nominateil bo ineligible for election 
under Buies 18 or 16. No member shall sign more than 
one nomination form.” 

ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of members residing 
abroad, notice is hereby given, in aocordanoe with Rule 36 
of the By-laws, that me Council will propose to the 
forthcoming Annual Oonoral Meeting the amendment of 
the 8ooiet;ps By-laws as follows 

1. Rule 18. (a) That the words “ At least two months 
before the date of each Annual General Meeting," in the 
first and second lines thereof, he replaoed by the words, 
“ In the second issue of the Society's Journal for the 
month of April in each year." 

That the words “ date of that meeting," in the fonrtli 
Un dwrsof, be replaeed by the words Annual Meeting 
HMi eiisuinA." 

'Tli&t &e words ** At least one month before the date 
“ intheiucth line from the end thereofs bo replaoed by 
the words ** not later than the last day of May prior to. 

2, Bhle 19.->~'That the words ** at least five days before 
tile oommeneeraent of the said meeting,” in the two last 
Ufies theoeofp be replaoed by the words, ** in the second 
iiitM of the Sooiety^B iloomal for the month of May.” 

Death. 

Lmso, Jos., S, Lord Street West, Southport. Aitril 88. 


Dsaadisn Seetion. 

M'Hliii ‘',<1,* ; - ■ 11-1-171 i-ni.n-ii 

VlPn^fag of Toimlo, on frUay, April 6th, 1906, 

,/i ■■ -iMt..f,;aiiaut i«, *»■ 


'estas':a'^WMai|io4*d'm^whg^ 
attar M edaulated hy fasMiiiif 

Be«|j£l^'''m»tilto^ .aad'V'finM 
TiuMU^saHP), dopeadW 
hoiafiaoride from tha dlstlBod trimcii^.,i 
aooQcacy is, howavac, ,feuad: her ha .ihwMfi 


the imperfsot insatahiM^ hhe oaaihwm^^f4iH|i 
methods, such os that of Partbeil and awSM 

of My lios.and.'Heuiser (*),are prooouBped '* 

“ oomplioated " and “ todioua" ' " '■ . 

This paper deals primarily With tha o^palMWitM 
borio acid as the trimetfayl compound and lla Si(ISwni|Mj| 
gravimetric estimation as the barium nit.! 
series of experiments is connected with thi!, 4pM 
has reference to volumetric metlurds of. i nttaiplll 
borio acid in the distUlato, and the Umt dada i^lilP 
direct titration in nuituros of other acids..,, 

1.—In order to determine first, if .borio arid 
pletely expelled us the trimethyl salt by 
quantities of from 0'6 to 1-5 grma. of boric a^^wp 
placed in a retort, 860 o.o. of methyl alcohol ^adsaapB) 
mixture distilled at a temperature (ri from 66* 
when it was found that after distiUatioB at tUl, iamMri 
ture for an hoar the residue in the retort eantidMd^Mi 
a small proportion of borio acid and, after rma auditi^l 
bunrs, none oould be detected. .iV' . 

The estimation of the borio acid, thus esprilari agi^ 
trimethyl oompuund, with barium chloride aritirimt bNm 
proceeded with. Known amounts of boirip. arid: fM8 
dissolved in methyl alcohol (*), placed in a iriCrin, fSlBM 
distillate allowed to mix with a ooacaatHMl ailtBjM 
solntion of barium chloride. trimi^IjA n|i| 

reacts with the water according to the eqiiafiaa-^^TS 

B(OMe), + 3H,0« B(OH), -bSMeOH. ’ 

Tbe borio acid thus liberated reacts with fW hepM 
chloride to form barium borate and free hydtorilll)(6iM| 
in whioh the former dissolroe. Caustio aftaB S^'lp 
added and the resulting precipitate of bwulp. M 
Ba( BO,),, washed with alcohol tul fine from eS IhwmI 
chlorides, dried at U(f C and weighed on a tam!;jin 
The resulting weights of preoipitate were ia.im (ri|t||M 
high and this was found to be due to filin' prtijijilit.'JS 
barium hydroxide whioh was precMtated on eotMllflllpiH 
thriSsolution from filtration (F), ’Tim prooeedfa%. i|lsr'<fM 




modified to obviate this, and the liberated 
acid in the reaction— , 

2B(OH)|, -hBaCl, !-Ba(BO,),+!iH01+aabO.;- -■ 

neutrallsod aoouratdly b; - > «■ 

hydroxide with phanoli 

of this strong solution of sodium hydroxids-iaist ilpl^ 
barium chloride—was necessary to pnvant w 
of part of the barium Ixirate in w» 
found to be appreriablj 
tated barium salt gave leaulte coti«Bp«odia| 
cent of the theoretical ' "i i 

Being now fuUy satisfied witii tile awme#'^ 
mqthod, determinations of the borio aridhH'pttnf" 
were undertaken. Amounts of honri; aMwi^ 

I were weighed out, mixed oaietuliy wirit frrin 
of oonceatrated tn^urio acid and aiUad'taiiWiw 
methylated sjpirit (*) eontained in a retttrii. Au •mt&i 
suiphurio aoul was found to be 
tho repreoi^tatiDn of thi 
was then eubjecled to diatii^tion .at A tditt 
I from 66^^70’ 0. and it waa mnud oiiriiaWh/id 
bulk of 4he 'tdoriiriiO' srintioa. a'rta^dfMdritl' 
b>y..laadiu .into. Hie icrimt 

■-Aht0t' 10! arid^Midi 

ovetaMit 


iJ 


rV j-r*. w' 

f fdi r < 










Wt* «( bomx takes. Wt. of B»(BOt)i. PeroMtose ftmstf. 


o*s 7 Sii gm. 

(►5700 

(►»M4 M 


The ptusccoc of any ap|ireotsble comparativt) anmunt of 
water in th© wlort 1 b to be avoidra, as the trimethyl 
bc^to would then be dcoompoBed, juolding the olcohol 
and boric acid, which would not distil over; the result 
would then be; too low. 

Thia mothocl was further ajiplk'd to inixlun'S cuiita-jnmg 
pho0ph»t4w and suip)iaU*H in addition to borates with 
perfectly sAtiafaclory rcBulta. 

% VUimeiric vstintrUion mih prrviovs diMtlhtitm,— 
Aa borio add can be titratad with Btntidetd ecHimin 
hydraxide in the preaeiuw of glycerine, ami theend-jmints 
in the formation of Bodiuzn borate indioatcHi by j»be- 
nolphthaieiti, «evfr»l dutciminiitionR were tried nfter 
borotcin alcoholic eolntion with aultiliuric 
adM. The apparatus used wiw the eame es iu tlie iircvknis 
experimente: the dietillate wee coiiceted in wetci’, made op 
to a litre and aliquot portiona taken for titration. To 
each portion thua taken it was found neceasary to haw 
about one-third of the bulk of the eolution glywTine(r®). 
The remilta of the titration paye per cent, oftlie 

boron cotmioimd, tliia error—0-25 jier cent.—being eon- 
^derably h<aa than tlie literature on the aubjeet would 
lead one to exjiect. 

3. IHrtct vclunietrie ettimatiuti in tht presnia' <ij j hoi- 
$Me» and mdphalca.—A mixture of a phoephate, a 
att|phate(t*) ano o. borato were irealed with decinormal 
aulpliurio ar'id lill acid to Methyl Orange, (hue setting 
free phoaphorie and liorie tu-ide. Decinormal sodium 
hydroxide waa then run in Until the aolutioii wjih nenlnd 
to Methyl Ornjige. wliieh was found only to indieulo 
the end of the fonnatiim of (he sodium dihydiogen 
pnoepbate j a itill further umonnt of alkali had to 
ne added before the solution began to react alkaline 
With phenolphthiilein shewing tliui the disodinm 
oorapound had been funned (>»). The liorie arid ! 
not being neiitraliswl at ome in aqueous solution I 
by alkali, glycerine waa then added, and (he titrntiou I 
of tlie boric acid eompleled. The results are hititi lielow ' 
from which the ueeurncy of the method may be wen :_ 


!*««•» ef^yoain* orethat|Wt»«*WWyile»kal ».I.Tl»«iMa, 

(•> imthybted ajiittti (fte« tnm mlnaral oflj were 

found to act equally weU. ’ 

(•) furo sodlaia hyitmxlda «<■ mad. pnpand from meUdllo 
•odium. 

(«l 8 m not* (’). Aiao 1. Awer. Otunu. Sou., UH, H8. 
Ttw detcrmtDAtakoi were done before ibe above uxbaib were 
tiotifod. s-w— 

(\>) The sulphate misht hare bmn omitted, as it took uo mH 
in Uis suhttMjttMit reaction. 

hydrogen i»tho|ihaa]itaU<i it 
slightly utkaline to phenolplitlMlcln. Comparstlve experiment* 
vm mads with varylni ainounte ot a aaturated aolnUDa nf Milt 
•alt and ^ual iiuaiiUfin of water: ntiHioliihthalala added to 
(■m il and deidnotiiial iiotaMium liydroxlde adifcd to Uia water till 
(lie shade, of pink were idiuiiieal: — 


Hulultuu in v.r. 

(Alkali requlnd tor 
60 c.c. ot water. 


0*02 c.c. 


0*0« 

1 M)0 

O'fW „ 

2'(NI 


H'CMP niiulo up 

0*10 „ 

4 WP lo 6a c.c. 

0*11 M 

r>-on 

(hl2 „ 

a«oo 

0*12 „ 

7*(W 

(M2 „ 

S-(K) 

(►12 ,s 


Amount* of 
NaaB^O,, lOHeO. 

Anioiiiit foniM'd by 
tUrutimi Hit above. 

Per cent. 

Krror. 

o>280o ifm. 

(»*2;W6 Biin. 


O'lS 

0-2W0 ,, 



0*16 

0MS4 „ 

o-sAxa .. 

a«ior> 

<M)« 


A^erug^• 


0120 


An error avoided licie by titialum llio soluUon lae- 
vioualy with the aodiuu hydroxide till neutral or faintly 
alkaline, ia the quantity of alkali of necesaity absorbed 
by the water befoto the lirat trace of alkalinity is 
ajiparent. Exper’inienta showed this to be an apiaeeiahle 
amount: iu the caM of SO c.c. aloohol and 60 c.c. waiu. 
0d)016 grm. potasaium hydroxide was required. 

The authors intend aj^ying these motIuMis to the 
determination of boric aehl in food atuils. 

(>l 1M1&, (Mitt. 

!•) SccJlcKKli. Ann. flnni. J., #. 23—dtt, and MojiteunirtUil 
Oast. oWm. itai., M, 344—1148. oniiuunuui 

(•) Ttam 1., l«m, »£S. 

»M (*1 aad (»l. 

i'l Kit., ItMli, 3«11. 

I*! Per., HUM. J»T. and till. i„ 1«»4, S8» 

hiOlejiK'Jil smpkiysd-wlistlirt 


Kiir iiH»t sniiilloim oi Mils salt. (Inrrliire, a deduction ot O'l c e. 
would Is- the iniixliituin I'om'ct-lun neccwiari. 
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TMK HOSB-MKHZFKbD AND HULPHUKIO AHID 

MK'JIIODS FOR THE DETERMINATION Of 
THE HiailEK ALCOHOIJi. A CRITICISM. 

BY y. It. VKI,SY, F.K.8. 

The methods for dcteniiiniiig tlie aleoliols of liigher 
molecular weight than ethyl alcohol (sometimes, though 
not always, generieally claasihed aa fusel) in ratious 
spirits have recently beeome of epeeial imiKirtanee. 

The two methods aiiopted moat officially are those of 
Riiao-Hoitfeld, originally described about 20 years 
ago(*)end rwogiiiaecl in this country, tieriuany'and 
Kwitserland, and the sulphuric acid 'imithod wiupted 
in Franco, consequently practised in this country and 
officittlly used as a generaT qualitative test for the purity 
of all kinds of alcohol in Rnasia. 

In the present eommunioatlon it ia proposed to give 
a brief aeeoiint of various experiments made to detennino 
the accuracy, or otherwise, of these two rival proccssea, 
and also to pass such a criticism upon each as may be 

„ i _*_I . 
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the Jiroixirlions of each vary within the following wide 
limits, according aa the spirit is obtained from some £umI of 
grain, polatocs, wine, grape skins, &c.:— 

Alcohol (•). Percentage 

proport,km; 

Prunary propyl 0-1 to 8-8 

Primary butyl ... (K) (u 

iBoprimary butyl . 0-4 to Si<S 

liopriinary amjfl (two) . «8i8 tU W-S 

Hexyl ... Xn^ 

. 
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&i Mm OHS «f AMt dUrtwlMd Ihmi tk« MHU 40 WM 
vacifttiom M* pcaatMid Iw dtftmnt yaMtt or bootori* 
orl^n^v pnnOnt or acci^tltUy inti^uaed, e«Dest*IIy 
QroaiUDUMitBr iiMoh«tobutyriouin (Bollerinsk) IBatSlut 
knmotttf {Migula)]. >. 

SjifmrimeiUai mflt—PrefanUion of tontni dht/l 

attokU _'Sthyl aloobol, pumliawd from KobUMftim m of 

00'M per oent. per volume, wm nuiified by the metbod 
tt^outod by Stutier (*), luunely, oy frectional dietaUetioB 
with nod*, tbo only ditlcroneo being that a fragment of 
the Hpbd hydrate wa« usi’d inatead of a few drops of 
solntion, 

The first and last iiortions of the distillate, namely, 
2 S per rent., each wore n>jeeted ; the middle portion of 
no jxir cent collected and redistilled in a similar manner. 
The nilddlo portion of the second distillation was used 
as the control spirit. This alcohol snmetimiw eontained 
traces of nldehydos when tested with (luyon-Sehllf's 
reagent made up with acid foelisin (sodium salt of 
rosaniline sutphonie acid), which appears to lie moR'delieatc 
than the some reapnt mailc up with ordinary fuchsiu 
(rosaniline hvdroehloridc) (*). 

It Is imssible that, though the aldehydes in the original 
spirit were deromixised by the soda, traces were reformisl 
by aerial oxidation of the aleoliol vnismr a» observed, 
by llges. If this is the ease the substitiition of freshly 
iMsdpItaled silver oxide for the soda as recomnumded 
ny Winkler (*). (while the prew'iit work was iu progn'ss), 
ttoold not iinpieve matters. 

Ftiri/lmliim 0 / higher alruhvlr .—The following hlghci' 
alroliohi were itsi d in the eniose of the mvMtigation: 
primary propyl, primary and Isoprimarv butyl, two 
sample.s of feriuontatioii amyl (obtained from ( 1 ) grain 
and ( 2 ) wine) and elycerdl. All the samples were 
)turehaserl from Kahloaiim with Ihe exeeption of the 
sample of amyl alcohol obtained bv the fractional distil¬ 
lation of aine, for whieli 1 am iiiilebied to tbo eourb*By 
of Mons. Ordonneau. 

Ail these samples, e.xcept the livsl, were fractionally 
distilled aud the jsirtiona coming over at the following 
boiling |H>ints wore used for the investigation:— 

Alcohol. ll.Pt. (corr.). 

Primary jaopvl . !Mf'3— »7-3 

Primary inityl .. 1111*3—117*0 

I.soprimary butyl . 108*0—108*1 

• Amvl (grain) . 120*5—130*2 

Amyl (wine) . 128 .5-129*5 

The glycerol (sp. gr.-~l-20) was rechimed t(» he of 
08 i)er (cut. sUengtli according to the table of (ierlach (*). 
Htandard solutions of these several ak'ohols were made 
no to eoutain'0*5 gnn t’er litre (1/‘2000) in eontiot alcnlml 
of 50 jair (Suit. |S'r volume, or 100 grins, liiglier alcohol 
in 100,000 e.c. a.bsolute ethyl aicobol. 

Theae solutions were used directly tor the sulphuric 
acid mothext, but for the Hiise-Hcr/feid method they 
were diluted with the quantity of water required to reduce 
to 80 pi*r cent, jier volume. 

Determimlion of ep, gr. at IS" C.—As ai*euraey in 
the determination of the siKicilie gravity of tlie spirit 
is one of tlic most important factors in the lU'iao-Hcrafeld 
method, the mwllSed form of Kprengel's pyknometer and 
methtid of weighing deaoribed in a previoite communi- 
ealton (•) were adopted. 

A Btinge’a ahoit-beam balance, 6tted with a teleaoope 
for reading 0*1 mgrm. was used, and the weights stan¬ 
dardised, os agaiast a 10 gm. wright. The temperature 
was rec«dod by a thermometer graduated to 0*1 C., the 
various ealoulatione of tvhich have been inovioosly 
deaoribed (’). A difforonoe of 0*6 mgrm in two w^hlng# 
of the pyknometer correspondad to a differenoe in value 
of 0*000022 in speeiflo gravity of a 30 per oent. alcohol 
solution. 

Calibration of lit Boms-Hen^dd opparofus.—Each 
apparatus usee) was calibrated for every '0*2 c-o. by 
dropping in 4hitiiUed water from a pipette, wbioh deUveced 
tfaia volume «( hriiter 'at IV C., tables of canections 
dPMm ga. iibe appaiatos, oa useaily made, is 

gMdiMbH.te 0*02 aJe., ihera might be an Mn>rjo(aeadutg 
at :gm„'''iAiob a w mapmid •&> O-OSB par, eiiidt,■<«•(<«., 


Sne pram*,—^ k not, of eount, nemmmy te d m rtb t 

the proeass, which it given more or leas fmy Ui>VHl»W 
m a n ual^ but it may he worth whila to deal with omImb 
pceoutioas and to add a few penmial ohaervatioaia : 

(1) The tMm>fona,^Tbi» was abaltefad from ^t by 
keepang the containing bottle in a black pnpm -mim t hl t 
even though eoeli eepantto sample may be taatad In a 
oontrol experiment, yet tbie it a rmty BeeOSMty nm* 
caution, aa it la well known that ehlorofarm, oa Om y , 
ohloro-deriratives of hydtooarbona. daeompeaea oEi^y 
and slowly even in diffuse sunlight with ttbafottan'm 
hydroohlorio aoid. The result of using such told OOP* 
taining ohlorofonn would be tliat, besides the aai|^UIi 0 
acid piirpotsly added (I c.e. tp. gr.» 1*268, St-S pervMnt 
H| 8()4 at 15/15), there would be extiaoted by the 
iutneous spirit tlie hydroofaloria aoid, whieh would aflaot 
tile rise of the chloroform column. 

Tliough tlie effect pf hydroeUoric aoid on the wutnal 
soiuliility of chloroform and water haa not uMHMHltly 
been a subject of luvestigotion, yet it would fr^w M a 
lugicol eonsoquenoe of the work of Weight (*) and 
Sciircineuiakor (*'>) on the mutual ndubUitiaa of cUage- 
form, water aud aoetio aoid and of ddocofocm, water aad 
aicobol tlwt an error in the determiiiatlgn would ha 
introduced. Further, it haa bean ahown by Orihahait (tt) 
tliat tlie presence even of carbonio aoid, oa in tha spifit 
manufaotured from moise, does affect tho Cite of the 
cldoroform, and tieuoe, tlie dotemiinatiou. 

(2) Mrihad of unrhing.—It ia not, of oourte, n a o us B a r y 
to ucecribe the proeass of oleaiuing with caneantruma 
sulphurie acid and other details, but it may bp woctii 
while to put on record two obaervationa:— 

Firetly. If, after ahaking, the ehloroform ia oUoWad 
to drop very slowly from the upper to the lower bUlb, a 
more distinct line of demarcation between the ohiorefrum 
and aqueous layer is obtained. 

Secondly. My observations are in aceordanoe with (bcM 
of Griinheit (») that, after the monipalatian haa baan 
eoiiipletotl tlie ehloroform aiowly eontraota, aometimM 
requiring an hour liefore a constant level is imahqd ( this 
is more especially the ease for distillatea obtained from 
spiritu of commaree,’ bruidy, wbiaky, &o> 

JlimdmiUage of tha teeihod. —This lisa ia tbs fact that 
if b is tlie rise of t he oliioroform in the blank exuailniest 
with the control spirit, and o, the rise with the llMul 
containing spirit, then tha difterenoe a — b, the baeia *1 ^ 
determination is in most eases very small oempated with 
a and 6. In tlia case of an atomic weight determination 
this diswlvantage would be oousidered fatal. 

HemiUc obtained with variolic higher ofcehcfs.-'d^ hoS 
lieen shown tliat the fusel olitaiDed from ruione looreas 
gives approximately the same value mr unit weight fwei 
per unit volume alcohol, if the reaiuta are expRsand in 
terms of amyl oloohol, the pnidominatiug subabtoes. 
As above stated, it has been thought desiralM toexomfaia 
each of the higher aloohola aeparateiy, and the naulte 
are given in the table as under in eoiuiun (I.) the aioohol 
uatH^ in (U.) llio differouoe of an. gr, from 0*946676 frt 10**, 
in (lU.) tiu) value of (u—5) 8 2*im 8 lUOO, namsty, graOUnm 
per 100,009 absolute aioohol found, in (IV.) tho onteUBte 
puriiosely iiitniducsxl. The difforeueo between the votuse 
of (111.) and (IV.) is tlie error:— 


1 

I. 

U. 

1 

i m. 

W. 

Primwy propyl .... 

1 +iS 
i —BT/' ' 

1S«*0 

1M*0 

lOlHJ 

lOM 


. —M 1 


tsoprliuiry butyl .. 

do. do. .... 

Amvl (IRim tmtn) .. 

do. (ftom wlnci . 

aivmral. 

—W 
—*6 

+ i 

-4 

8«*e 
m*# 
1«*0 
itT-e 
m ) 

W*S 

uem 


a possiUe error in reading by oatimatteBslf^iAiot'iMt. 
wmMi tteeptmt fer a diffeceom of 28 in 'Mm. 

M 'and »>“* *4 **••,*»*# 

moMh gi«s taw’sasM valaa.itt ^ fUmerHendild .(mmUi 

'fkm oimaH.hoiwid 'Mmnvwbsr Mf'ttliM.'hp'atW’te'umiM 
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iloobal not eUminnted, fto., all sottnE in the aanie 

dovotioiL 

But, If a41 tile neoMMry, but tedious, precautions are 
adopted, this method may be regSirded as acouratf not 
only ter oommercial purooses, but also for legal 
Jurisdiction. 

Pnparaiion of dii^UlaUs ablained from commtroitd 
My i^ractice has been to heat for one hour the 
mstillates obtained from brandy, &c. {60 or 100 c.o. taken) 
uiw a fragment of solid oaustio soda in a flask fitted with 
an inverted condenser, whereby the aldehytles are 
destroyed by resinifloation and the esters by saponification. 
The liquid is then subsequently distilled almost to dryness. 

Though the process has the disadvantage, whatever 
method ^ subsequently employed, that the higher 
alcohols derived from the esters of more complex moliu’ular 
weight come over in the distillate and the true valno 
of such alcohols is raised accordingly. On the other hand, 
if the sulphuric acid process is adopted, and the aldehydes 
only are destroyed by heating witn m-phenylenc diamine 
(an unsatisfactory method), or preferably with aniline 
phosphate complex titers act as matter in 

the way, thus tending to lower the value of the higher 
alcohol^ while the mure comnlex esters (amyl acetate 
for example) themselves proaxice a coloration, whit^h 
tend to raise the value. 

My excellence has been that more information is 
obtained by adopting the soda metbcHl e8j>c{‘iallv for the 
detection of certain artificial essences used for brandies. 
For when the sulphuric acid method is subsequently 
applied, a l^ght red (instead of a yellow) coloration is 
producfKi, indicating the probable priwcnce of such 
substances as vanillin or Peru-balsam. If in such cases 
the RbsO'Herzfold process is also appiietl, the value for 
the higher alcohols is far too low, and the chloroform 
is rendered milky. 

The tidpkuric arid proecs.?.—It is not. of course, 
iiecK»sary to desoril>e this process, which has bwn so 
widely Mopted; it is only mwissary to deal with its 
Meets, and to describe certain mbdificjations, which, 
in my experience, have proved advantageous. 

Tne coMtiions and n^urt of the reaction .—So far 
as I am aware no interpretation has been given of the 
reao^on, nor why it over begins. Of the higher alcohols 
it ap})Mrs to bo characteristic, under usual conditions, 
of those which contain an isoprimary group CHRj, and 
my observations arc in aocoroance with those of others, 
that no coloration is produced with ethyl, primary jiropyl 
and butyl alcohols, however long the pro<!eBs of heating 
be protracted. 

But, further, so far as my exiieriments have gone, it 
would appear to be quite doubtful if any reaction would 
take place even with isoprimary butyl alcohol regarded 
as the most susceptible, and consequently taken os the 
type, if the alcohol and the sulphuric acid are pure, and 
tlm containing vessel quite clean. The following iletails 
will serve to illustrate this point. A small soda^giass 
stoppered bottle was thoroughly soaked out by a sample 
of Merck’s special sulphuric acid (sp. gr. 15/4=1.84161) 
(found to be free from organic matter, sulphiirouH, hydro- 
ohlorio, nitric and nitrous acid, but to contain an inoiipre- 
oiable trace of ammonia), firstly, by heating for some hours 
at KXf, end, subsequently, by allowing to stand for several 
days. The add was then poured out; 20 c.c. of a 
stuxdaord, 1/2000 solution of isoprimary butyl alcohol 
(freshly dietiUed) introduced, ana then 20 c.c. of the 
same sample of sulphuric acid added slowly, the bottle 
being immersed in ice-cold water. When this mixture 
was heated at 110° no coloration was developed for 
80 minutes, and at the end of an hour only a slight colora- 
ti«i ensued. On repetition of such an oxj^enment, the 
greater the omu ))e8towed on the nreliminary cleansing 
process, the longer the time required for the development 
of the colour, and conversely the less the care, and the less 
mre the sample of tulphurie acid, the more rapid the 
aevelopment <n the colour. 

Of'eomfse, these rmlte are In accordance with numerous 
cAMvmtibns wkhi othor reactions, which have proved 
l9mt no ehemlSal change takes plaoe between two sub- 
stORoai only. But tmtfl the the impurities hat 

whl<« tteft tbs betwm the 


aoid and the alooh<^ there witt tXynjtt be an element of 
uneertidnty in the application of tibe method. 

Sffed of Umperat'urB.’^li has been objected that the 
depw of tint varies with the tem^rature (^*). This is, 
of course, true, and my experience, doubtless confirmed by 
otben, has b<4ti to the eneot that a difference of 2°--3% 
other conditions being the same, causes a considerable 
difference in tint. But, as idl ohetnical changes vary with 
temperature, this objection can hardly be regarded as 
I serious. 

j laoprimary bttiyl alcohol aa the stoncterd.—It bas 
I been objected that a solution of this alcohol is used as tho 
i comparalive standard, and the results are given in terms 
I of it, but with tho exception of spirits obtained from 
I beet and grape skins, tho proportion of this alcohol is 
! quite insignificant, and may amount to as littlo as 
! 0*5 tier cent. It has been further stated (t®i that the tint 
i produced by the fermentation amyl alcohols is, in round 
nmires, 6/10 of that }iroduoed by isoprimary butyl 
alcohol. In an cxjieriment two solutions were made up 
according to the usual details, in the projwrtions of 
(1) 100 amyl alcohol and (2) 60 isoprimary butyl 40 
ethyl alcohol; th<i tints produced were in the ratio of 
, 119:120, or practically 1:1, but it was found that this 
ratio only held good under those conditions. 

It has Ixien suggestcrl that an amyl rather than an 
isoprimary butyl alcoliol standard should be adopted ; 
this woiihl ap)>ear to be more ratitmal. but there is the 
disadvantage that, whereas a solution containing 125 
mgrms. ]>c'r litre of isobutyl alcohol produces a quite 
; inappreciable coloratitm (a j-esult personally confirmed). 

a solution containing 250 mgrms. jkt litre of'fermentation 
j amyl alcohol would also produce an inappreciable colora- 
I tion (a result also confirmed). 

A determination upon this basis would possess‘an order 
of accuracy much less than of the Roae-Herzfeld method. 

, It is probably best tii make the determination in terms 
of isoprimary butyl alcohol, and then multiply by tho 
factiir 10/6 to convert into terms of amyl alcohol. 

However this may be, it is somewhat difficult to under- 
! stand the degree of assurance with which the results of 
. analyses arc put down to five figures, when an error of 
5 iwr cent, m a tintometer reading, whieh is possible for 
' the same individual, might in a genuine spirit of commerce 
j cause an error of 2 to 8 units in the third figure. 

, The following sentence from Girard and Cimiasse’s 
I Manual (page 244) ap|»eai-s to be quite unintelligible:— 
“ Knfin le dosage eolorinietnque flos aloools superieuis 
ail moyen dc I’acidc sulfurique eat un pioc<^d6 couven- 
tionnel auquel on tic saurait demand^ des rhiffren ahaolnHf 
maia dea donmica anrdytiquta cxactcH conatantes et com- 
; parahlca.^* 

ihitvc of coTr€Ciion.—~\i C,c be tlie concentration 
! mgrms.-litre) of an isobutyl solution ((’,c) and H,A be 
the heights of column in the tintometer (H.fe), then it 
! api^ars from the results of former observers CA/cH = a 
I variable, or in other words the heights of columns (depths 
. of tint) arc: not directly inversely proportional to the 
j respective concentrations os in certain other oolonr 
; reactions, such as Nessler’s tost for ammonia, m-pktnylenc 
I diamine for nitrous acid, or aniline acetate for temiral. 

' A curve of correction has therefore been drawn out 
j (Girard and C^uniasse Manual, page 204). It, thendore, 
appears desirable to ascertain the relation between the 
, values of the abscissAi, y, (teneur reoUe) and those of tho 
I ordinates, x (teneur apparente) (!•). The most natural 
I aasuniption to make is that the variation of y per unit of 
p is in a fixed ratio to the variation of x per unit of x, 
namely j— 

( 1 ) dy/dx^hy/x. 

This on integration gives 
I (2) log, y^h log. x+o. 

j From the numbers given o=0*28, or 

j S log, y/100«0*6 log, ^/lOO-fO^SS. 

i Tba values of x corrected in terms of jr glv^ and of f 
oorrfotad in terms of x given are set fortii in the lo^w^ 
tabtei wltiek may be found useful, imd any, intermediate 
j l»4y be wy oorraoted by eqiUfttioii.(3)f^ , 







^UVUtnutu ftr Mft 


Valoss c( g (a 0ven). 

Values Id a tk given). 

Found. 

Cahmlatsd. 

Pound. 

Cftlmlated. 

200 

240 

70 

22 

800 

270 

180 

210 

400 

800 

SSO 

940 

flOO 

600 

500 

600 

600 

601 

680 

676 

700 

704 

890 

879 

800 

80H 

1100 

1090 

000 

697 

1R20 

1890 

1000 

1005 

1600 

1686 


Hence it wuuld appear that from the ou-ordmatcR of 
the jioint y=300, *«= JOO, tl>o curvo ia regular. 

The curve from the origin to this point need hardly be 
considered, as on the one hand effected by the limit of 
delicacy of the reaction, and on the other by some induction 
period "between the reacting substances. 

Method of tcorkiny .—As the sulphuric acid process has, 
inter alia, formed the basis of contracts between vendor 
and purchaser, and as valuable information is, notwith¬ 
standing its defects, obtained by its application, I wonld 
briefly describe slight modifications which I have found 
useful. The processes of heating the mixtuie in equal 
volumes of the sulphuric arid and alcohol solution, either 
(1) till it begins to noil, nr (2) in an open flask in a calcium 
chloride or other bath, arc both more or less unsatisfactory, 
as a loss is likclv to occur by evolution of vai>our of the 
higher alcohol twfnro it is attacked by the sulphuric 
acid. To avoid this loss I have been accustomed to use 
glass-stoppered bottles of about 50 c.c. capacity, and 
during the heating ojieratiun the stopper is kept tied 
down. 1 have further found that a bath of saturated 
ammonium ebloride solution, provided with a constant 
water-level appparatus, is veiy convenient; a constant 
temperature of 100°—11(V° can readily be maintained. 
The process of cleansing the bottles with concentrated 
sulphuric acid is described above, and my custom has been 
to soak out the bottles for at least a week before using 
tlieni for a determination. Cleansing by nitric in addition 
to sulphuric acid, as recommended by some writers, is 
a source of danger, and even distilled water, unless freshly 
prepared, may mtroduee error. 

form of tintometer.— -As a sequence to the criticism of 
tbo sulphuric acid method, 1 may possibly be allowed to 
remark that a form of tintometer, which can be adjusted 
suitaldy for all eyes remains as yet to be devised. The 
simple "form of two tubes, one witli a fixed and the other 
with an adjustable column iutertioscd betweeu two 
mirrors, though convenient for rapid working, {lossesses 
the disadvantage that two coloured discs ap])eac at a 
distance apart on the upper mirror, and an observer 
insensibly looks at each disc successively with the same 
eye, and not one disc with one eve simultaneously. Even 
if this is the case, the two eyes of the same person arc seldom, 
if over, physiol^cally the same as regards appreoiation 
of colour (t>). Diiboscq form possesses the advantage 
that the two discs are viewed simultaneously by one 
eye; hut neither of these two forms permit the loter- 
l^tion of suitable coloured screens. Donnan's (>*) 
tintometer possesses this advantaw, and, according to my 
extierienoe, gives concordant results though with consider¬ 
able labour; on the other hand, it apjiears to possess 
two disadvantages: (1) Equality of tint does not corres¬ 
pond to equality of height (though a table of corrections 
can be drawn up), and (2) a small inner disc is brought 
to the same tint as a much larger outer disc, and con¬ 
sequently the eye becomes soon confused and tired. 

1 have tried various observers with the same pair of 
ooloui^ liquids and the same illumination {vie., 16-oandle 
eleotrio lamp with ailvercd back at 3 ft.) with Invariably 
the same rrault, senne being more and others leas rapidly 
fatigued. 

' But, as stated above, in this tiSttometer a ooloured 
sotaon te tite form of a suitable solutlan can be intto- 
duead, ao. that if nh obaervin’s eye ia nfit'vdry asnsitiva 
to diftsMueea cd tint xH cm* otffiimr. Its oeaptesiitssy 


ooionr «Mi sitlwr bt prodneed, or osetain la^n BMjr ite 
eUminatod and tints thereby produoad to whWh the 
obaetver’a eye may be'more aeitotive. 

Tipis, in my ease, I have found that not sny 

light eye more sensitiva than the left, but boto nea hn 
more sensitive to vartationa in shades of groan, Ism to 
shades of yellow. The interposittoa of a setaoD ntnda 
of a dilute aramonioeal sotutim of ooppar toiphata,'to 
the aulphurio acid higfaer-aleoboi method, ameael^ • 
green tint ii produced renders the resnlta more ooneoadMrt, 
at least, for myself. 

It might not be wholly out of place to remark that ne 
regards oolorimetiio observatians, the petaoasl elssaent 
is of a two-fold nature, namely, that of one Individoal 
with another,and that of the same individuBl with himseK, 
acoerding to his state of health. 

If facts such as these are considered, so rnnoh oayitel 
would not be made, ospeoially by ill-informod parsom, 
of variations in the results obtained by two obwmra, 
in an analysis of the same sample of s^rit, Wfaioh, In the 
ease of the aldehydes and higher alooholB, may amount 
to a few parte per 100,000, and in the ease in futfand 
to a few parts per 1,000,000. 

Such differences are generally wholly immatesilri M 
regards the main issue, though it is possible that even 
these differences might be reduced if some stendasd 
illumination for tintometer readings could be agreed 
upon. 

Finally, it is hoped that the reaults and observatbnu 
detailed in this communication may prove of intereat; 
though possibly they are of a general ehataoler, yet 
are tne outcome of three to four years' experience; my 
object has been to oritioise methoids rather i^n to add 
to the accumulation of analyses. 

“ Auxiliis ac instrumentis res perfioiter.”— Baton. 


(*). Bflse. Hep. Analyt. Oliem., 6.. •!. Hsrsleld, Btsonesal- 
Zeltong, 1S86. 66. 

(■). Orduiuicau Comptes reodut, IOC, tlT (ISW). 

Uaudou and Morfii, BuU. doc. Ohim., M, 178 (UM). 
Wludlscb Kslserlioh. Oiaundlwltsanit., ^ CIS, <C8 (tWI). 
Bchmid Zells. I. Splrltus IndesWe, 18. MS (ladOj. 

Briem stated generally that the fxmtl ttom beet ecastos 
mainly of propyl snd Uoprlmaty butyl alcoholi. 

(•). Sletts. f. Analyt. Chomle, I8»6,16». 

I‘). Note—I have found that the gchlft's reagent made up with 
samples of fuehsln, obtatued from dlSerent mahsts, varlsi hs 
deUeaoy. Psul. Zelta. Analyt. Chem., 3fi, S47,(lgM) gives the lefer- 
ence to fuehsln snd methyl violet 5 E. 

(t). Ber. Beutsh. Chem. Gee., SB, 3S1C {10061. 

1*1. Joum. Sec. Chem. Industry, 1009, 1CC7. 

(Jl. Veley and Hanley. Prtw. Boy. Sue. 78 (A) 478 (1006). 

('I. Kaiserllcb-Gesundliettaamt. Bd. 4. 

(•). Proc. Boy. See. 40. 114 snd 50, 376 (1891). 

(«). Zelts. f. Phyalkal Chem., 23. «68 (1807). 

(**). ZeKs. (. gpmtus Industrie, 1804, 81. 

(>*). Zells, f. Analyt. Chem., 38, 868 (1800). 

I“). Cf. Holder Ann. Chlm. iSys. (6) 23. 180 (1801). 
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(••). Girard el Cunissse Manuel, aiC (Patio, 1800). 

(“). I have to express my obligation to Protasiir Bason Jog 
working out tlie shove solution. 

804’leS" ® 

(>■). Zelte. f. Physlkal Chem., 19, 446 (1604). 


UisctissioK. 

Dr. J. T. Hkwitt said all who had anything to do witil 
spirit analysis hod to pay more attention to astiW 
tions of this description than they deHred Ha wha 
much interested in Dr. Veley’s rerauk, that the mote 
care that was taken in the estimation of the bi^iar 
alcohols by the ootorimetric prooess, the worse tka tasalt- 
This might, perhaps explain some of his own rei^ta. Ito 
certainty found that by the ooliHiiuetric .{Moena'ka 
oould not get results to agree with those of otbagobapdato, 
though reaults obtained by the AUan-Marqnndt .psiMiHl 
usually agned better. It oertainly woa n vegy itokl^ 
some matter to know what to, do in .thfa caan Jtt* 
thou^t Dr. Tdey bad put-bis fln^ on tjha.wjjwto'tWhg;'" 
'it denanded on tbe owe taken, ware ooa ahmAiwiia 


' it denanded on tbe owe taken. H^are ooa 
tetisnad with gnacantead pure taobntot ahiabal, iMWH# 
ihight taka the ttouble to reetify it .lsMMa^Hi^pjrih |u 


wito' •taiwg 


4o> vsiJEY-DmsRmiiiAnos ow ms gmuxB AiaoBots, 


h» Ant, however, to " hi* ftTonrito w«ah-bottle.'' H* 
vonlil h*rc baeu glad U Dr. Vela; hod oomparad tiui re«nlfai 
o{ thi* method toUi the AUeii'MiarquMat pmena*. H* 
WM ponosally a oonvort to tbs lattor procew, beeauso 
it wet potiible to get cmsoidMit renjlta, and the prohM* 
did oeam to be baaed os eelentifle mncij^ea. Dr. Velej 
got very good rreult* with the jtdne-Sorzfeld proceM 
when bs extracted the bigber alcobola from an alcohol 
to wbiofa be bad added higher aloolioliii in certain pro- 
pottiona. fiat auppoee he trieil the experiment of taking 
not merely alcohol, but alcohol to which he had addetl 
bigho* alfiolidl* oml the other normid annondary ijroducts 
of tpirlte, would hia reaulta tlien tolly > The whole idea i 
underlying the application of thia proeeaa oeemed to him 
to be wropg; it could not lie only the higher alcobole 
which were extracted. Kven if the eetorR were aaponilhal 
other eubataaflea preavnt in apirita remained widen could 
net be olaaaed aronngat the aeoondary producta which 
go to make up the coefTicient of which they heard no 
much about ^ proaont There were, uudoubtedly. a 
peat many apirita, certain Irirb wbiakiea, which might 
be boiled for ft long timo with oanttio Hoda, and distillod | 
until there was reason to think that all the aldohyilos | 
and flMrtara. and all the aekls were gone, and there ought j 
to be nothing but aloohols aooording to the tableH in«the i 
hooka I yet BubntanoeM were present which did not tally | 
with anythlrig whioh oame under the heading of higher [ 
idcohoU. Thescf Bubstanci^ nuisi be extracted by chloro* | 
foriQ to a certain extent* and certainly he thought the ; 
Alkm-Marquardt proeesR seemed more iwomleiug. j 


Dr. P. ScHrunowm said In his opinion both these 
proceiBPfl wore radically wrong. He was surprised that : 
I)r. Veley horl made no reference to the only process which 
was basofl on aeourato scientific chemical methods: a • 
process by wldch the chemist did obtain chemioa! 
subBtanoes which were measured by ordiiuuy uheniical l 
means* namely, the Allen-Marquardt oxydatiou process. ' 
With regard to the lldse-Herxfeld method, he was, of 
coUTBe, aware of the claims put forward for it i!i CJermany* 
and he had himself found that when they u8e<1 the piiit^ 
klghw nJcohola In this method with very ^eat ciwe, good [ 
results wore obtainable. But he had also found, and j 
pointed but in u paper before that Society in 1902, that I 
working with oommeroial sjaiits, the process gave entirely i 
orr(meonB resulte; in faet oecasitmally actually necative , 
resultB could bo obtained, and the ohlorofortn emunin, j 
insioad of rising was aepressod. This was possible j 
beoauBe, as WinaiBoh. in 18fi9, pointed out, there wore j 
certain substonucB which did have thlB ouec t on the 
chloroform column. He should like, moreover, io point i 


out that this process which was at one lime in use* in the 
CJoveniment Laboratory in America, had now been 
alumdoned. Dr, Wiley, the Cluof of the loiihoratory, 
himself informed him they had hail l-o al>andon it as 
uaeioss, and were now using the Allen-Marquardt. He 
did not know what process was offlcially used in this 
country* but he shoula doubt if it was the Hoso.HotzfoId, 
Itecause, on the last occasion on w hich any oifuual evidence 
wa# given, namely, that l>efore the Spirits ('ommitt-ee in 
the results given by J)r. Bell were based on a purely 
ch^tool oxidation method. Ha had also a communica¬ 


tion irom the gentleman who was conducting a seiieH of 
iavitHgatious tor the Indian Ciovonnueut on the spirit 
qnastioQ, who had tried all these methods on a large 
ntUDlwr of Bamples* and had to abandon them all except 
tha jUleo-MarquardL He (Dr. ScUidrowitrO h<ul during 
tha last lew years made a very large number of ex])en> 
monts in conlunciion with his cidleiiguo Mr. Kavc, on the 
various wocesses for ostimatiug higher ulcobots, and 
their apmioaiion in practice, and had come to the con- 
oluiion that the only process which gave reliable reaults 
was the AHon-Marquardt oxydation process,^ conifMl out 
on the lines of the modifioaiiQu described by him before 


AUiuber of occBsiouB for several years past, this ppooesa, 
both in principle and in praotics, was s had one. 


Ur. A. Cl CiumAy said for a good tpaiiv ye^ iia had 
had a eoasidsfAwe expinieftee in fj^iS estuBatiim of the 


higher alcohols in sp^ittuous ii^Wds fsot» hmg before 
it Decame a matter of almost sintywy ptoeedore, He 
had tried all the more important methods proposed for 
the estimation of these constituents, Intfluding the Rdse- 
Herxfeld, the colorimetrie method, the |divsi^ me^ods 
based on surface tenBiona the onginal method of 
Marquardt, and later, and more particularly, the process 
to wijjch Dr. Hewitt and Dr. Sehidrowit* had referred, 
the Allen-Marquardt method. Ho wan bound to say that 
he Agreed with every word those speakers had used. 
The Hbee-Herzfeld WM bad lioth in principle and practice; 
the resuhs wen> exceedingly uneertain, and, os Dr. Voley 
himself had jioiiited out, it wns ohjectionable, inasmticn 
as the ditfereneo. which was the quantity measured* wok 
exeoH'dingly smaii compared with the large volume of solu¬ 
tion with whioh one had to deal. The calorimetric proouNs 
was, if anything* worse, at any rate it had proved so in 
his liaiiflH. Ho had finally come to regal'd the Allen- 
Mariuuu'dt process as the only reliable one at proeent 
existing for the estimation of these higher alcohols, In 
the first place, it was based on definite onemloal reactionH* 
and one ninl it In one’s power, moreover, to ascertain to 
some fxioni the degree of accuracy of one’s resuits, 
beoauBo one could roughly asoertain that the bodies 
which one hftd extractea wore really the higher alcohols. 
It was a perfectly simple extension of the process, and one 
which many analysts mad© use of to convert the distilled 
acuds into baritini salts, and then osr^rtain the mean 
raoleoiilar weight of tiie fatty acids, thus obtaining an 
insight into the true nature of Ihc bodies extracted by 
the carbon tetrachloride. Other processes were purely 
arbitrary. It was quite possible that one worker making 
use of the itiise-Herzfeld, or the colorimetric pro^iess* 
might get concordant results, but, as had been pointed out, 
it was oxceotUngly difflc ult to obtain results which would 
agree with those obtained by somelMHly else. Hev did 
not think the same obioction applied in anything like the 
same degroo to the Alleu-Marquaidt prcK-ess, for he h«d 
bad tl»e opportunity of comparing liis own results with 
those obtained by some of hia collcaeues, and hod been 
struck with tlie comparativoly small dinercneeH in the 
uuinlK»rH bbtainod. With the other prewesses, more 
espooially tljoae to which Dr. Veley had reforred, nothing 
like the same amount of cioncm-dance could Ije obtttlTio«r 
Tlio paper would b© valuable ne a guide to many who still 
})©r8isted ill using those processes, but at the same time it 
would bo well if such could ixi converted to tlio Allen- 
Marquardt process. 

}>f. Vjfii,KV, in rej^y, said the spoakers who hod dealt 
with this paper hod, perhaps* misiuidorstood slightly the 
purpose of the discussion of tlieso prooessos. It waa 
his endeavour to point out that the first process 
was unsatisfaidory, nnil the second more unsatis¬ 
factory. But. like many other uiisaUsfactory methods* 
they had the official sanction of certain Kuropean 
(Jovorn merits; and it would appear, therefoiw, that it 
would Im) best to peaceably persuade the Oovcminents* 
or the persons in charge of official laboratories, that thwe 
processes wore unsatisfactory. The lidse-Henfeld method, 
for example* had the merit of being described m an 
Kngiish Blue Book, and certainly he believed that the 
Homerset House laboratories had still a certain appre¬ 
ciation of the process. He was aware, of course, that 
there were processes which were more acAmrate, but iiia 
whole purpose was to orittcise these two which had the 
moBt official sanction. 

Dr. ScuinaowiTX aaid if Dr. Veley roAirrswl to the 
Bonded Hpirit Blue Book when he BakI tlio itoBe-Herzfald 
method was described in it, it was Ueei^riM there only iu 
order to be blamed. 
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THE SUBSTITUTION OF PYEITES FOR BRIM- 
BTONK IN THE MANUFAtrrUHN OF SULPHITE 
PULP. 

nr ntsDnuio j. faitiiito. 

TonhnioiU nultihur dloxldo, knnwit an “ burner gon." 
la (irctparwl by ttui oombuation in air r>l wimii raw material 
wliioh ounaiata latftely of auiphitr. Smih. maMala are 
brimatone, which ia aomotimea almoat pure aulphur; 
pyritea) rarioua other inetaUie aiilphidea, in nome of 
wnloh, anoh aa copper or cine anlphidea, the aulphur 
oontent ia only of aeoondary value | together with one or 
two other materiala, aiich aa “ apcnt oxidea" and aul- 
pbuaetted hydrogen, whiob ate in the nature of wMte 
prodnete from other indiiatriea. Aa air oontalna about 
St per cant of oxygon, it foUnwa that aulphur when burned 
la dr ean tlieorencally produoe a burner gaa oonalating 
of SI par oant, of aulphur dioxide and 79 per oent. of 
nitrogen. Thia would imply perfect combuation in pure 
air, which la not a toohnioul condition. When brimatone 
ia need under tbe beat conditlona, a burner gaa con¬ 
taining aa high aa from 18—90 por coot, of aulphur dioxide 
can be obUned. Burner gas, produced from pure 

i iyritoa, ean only eontaln Jfl i>or eent. of aulphur dioxide, 
n nrantlce it will only eontain 11 to 12 per oent., although, 
oritn proper preoautiona, auitable eombuatlon fumaoea, 
and favourable aonditione. aa high oa 14 ptu- oent. can l>e 
obtained. 

Oeneraliy apeaking, the range of percentages of aulphur 
dioxide nontained in burner gaa. where high peroentage 
iLdeaitabie, may be atatod to be 14 to |8 per cent, when 
prepared from urlmatonc, and 10 tu 14 per eent. when 
preiiared from pyritea. If an average ia taken of theoe 
jwrccntoges, or comparing them as 10—12, it is evident 
that to obtain equal voiumea of aid)>liur diu.side, it will 
be neeueaary to use one-tliird more burner gas when it 
ia made from jiyritea or metallic aiilphidcs tlian when it is 
made from luliustonc. , 

Furthorniore, the preparation of Irarnor gaa from 
pyidtoa or roetallio anlphtdee reaulte in a gaa containing 
variona impuiiUea, aueh aa araenlo, aelenium, Ac., aome of 
them injuriona m the teobmcal prooeaaoB for whioh burner 
gaa ia uaed, and more or leaa dillioult to eliminate. If, 
therefore, it ia desired to preiwre a pure burner gee eon- 
taining aa high a peroentage ol aulphur diuxide oa poaaibla, 
it would appear that brimatono is beat suited to tlio 
puriKise, and one would cxpcet to find brimstone uni¬ 
versally employed by mamnacturera who uao thia gaa. 
The contrary is, however, the eaae. Only a comparatively 
small and ueoreasing proportion of burner gas is made 
from brimstone, and gas so made ia largely conlined to 
the sulphite pulp industry of the United States. 

The volume of “ burner gas ” used throughout the 
civilised world ia enormous, yet ite hletory is comiiaro- 
tively recent, the diff<»ront industries in which it is directly 
omploywl are comi>aratlvoly few. and the principles 
govearniag its technolDgy and eommeruial produutiou, 
whilst not very eomplioated, are not generally so well 
understood os they might bo with advanta^ to the 
manufacturing prooeases in which it ia employ^. 

The sulphuric acid and sulphite pulp industries use 
nearly the Whole of thia burner gas. A small amount is 
used tor blstchiag prooessei, ana some in various metal- 
lorgicid proeeeses. The requirements of these two in- 
dnatriee aa to the mechanical or phyaioal and obemieal 
conditlona of the burner gaa are also practically identieal. 
to pwrttiy is M aiivaDtaip^l to the autpbite pulp maker 
M it 1* to tke sul^Wii) nold manutaotunie. 

Lai|i qmntitlas ant^vrio acid fra nude for fertlUstr 


ol oOT»iav»>*!»* p«rtical» parity i$ oalW 
lor. Imt, «B tiw «(Mr t)Md. oonomolM ealpAiuio ««id ^ t 


too3atnlS!'*Md fox oEtoi porjioeM 
drwM of parity. For tho aunubetsite el nnt y iw iw - 
acU hy the oontaot proooat, thie bqcnet gM imM 
contain no imparity other tlun nitrogan. ante pMtiw 
some carbon aioxiaie, dioooverahle by either toemiOM 
or optioad test. Arsenic, so constant an impaiBiy 
in* the burner gas made (coin pjcrites, and the most 
diffloalt impurity to lemove from the gas, la ell 
absolute “ ^son to the contaot mass, reodcwbig it 
inert almost immediately, even in axoe^ingly nmeli 
quantities. It is probably not weli known that uu very 
large quantity of sulpbariq aeid used (probably abeat 
160,000 tons yearly of 80° B.) in the UnitSi 8tiM»^tn tbe 
steel and iron industry for pickling aheote, wira, Ao., 
previoua to gaivaniaing or tinning, muat contain,lesa then 
0’003 (Hir cent, of arsonio. 

The atningth or percentage content of Sul{diui dioxide 
ountaiued in the burner gas ia aUo, within oartnln lWt*t 
of equal importance to both the auipblte pnip nua the 
sulphuric acid manufacturer. A low tenor H sulphur 
dioxide in tho burner gas moons a larger invastownt in 
plant, larger apparotua, and an increoeed maaufai>titcin| 
cost to both inaustries. 

In tho United Htates, previous to 18gl, one or two sm^ 
plants had attempted to use pyrites, prootionlly nU menu- 
faoturers using brimstone. At that time the Abert mlMf 
at Oapelton, llsnada, was aoquired by Qeo. H. I^bdl 
and Company--later tho Nichols Cmemleal Gomunny, 
From that time on. pyrites mines were disoovereo eod 
worked in Virginia, Massachnaette, Newfoundland, Osnadot 
Georgia, and elsewhere, and the European pyrites were 
imported, until to-day tho amount of biimstone used 
for producing burner gas in the aulphurie aeid iadosfary 
is prootically nothing. 

Between 1881 aiui 1891 reliable statistios are not 
available, but In 1802—in addition to tho dofbastlo 
production in V^irginia and Masaaehnsetts, and BbSO 
i blende used by Messrs. Mathleasen and Hegeler, at 
Lassallo. 111. —utwarda of 196,000 tons of pyrites were 
] imported into the United Htatoe for the produetton Of 
I burner gas, whilst last year 580,000 long tons were 
I imported, in addition to an estimated domestfo prodnotlan 
j of over 200,000 tons, and a much extended nee of ntoD 
I blende. 

The penalty of increased cost of plant «nd pronSM' 
costs attached to tho use of pyrites has not prevantad 
its practically universal adoption by the ■ulphoric auld 
industry, and it is only reasonable to suppose thanfhre 
that there must be some predominant aaVantaas in tbe 
use of pyritos, at any rate in tbe sulphurio aeid Uidastoy, 

The manufacture of sulphite pulp is of muoh Bim 
recent ineoption than that of sulphurio add. At 8xit 
many diflioultiea were experienced in its laannfBotviM, 
and aa it« price was relatively high, the cost of g amkO 
item of raw material entering Into its manufaotrm WM 
ineonaiderable, and naturally the purest, ieoat trodhlas 
some, and most available material was adoptsd. 9%n 
quantity of aulphur used, compared to the tetuUtf of 
sulphite pulp, is oomparativnly small, avenging probabiy 
oonsidsraUy loss than 300 lb. to tbe ten nl pulp, wklm 
in sulphurio aeid manufacture, salfdiur conetitutw abonk 
one-third of the weight of acid, or obont 870 Ibi tn tha 
ton. As in all new industries, however, after tbi ftret 
monopoly ia broken and competition begins to bn tsiti, 
lower prMuotion coet becomes neesMary. TUt Is drkady 
reaultiug in the aabatitotioa of a burner gea made lam 
pyritoe or other metalllo sulphide in Gentry, {fovWny, 
and Europe generally—a subatitution whiob is 
becoming complete- 

In the UnitM States, the induatry, whilst vsry grts^ 

I ia still 'mora recent than in Europe. It is o«^ witbtb 
I the last law yean that American anl^ta pnlp hMiSUr 
faotnreca bava loarnt to use hrimstone aucoMat^. 
Some aporadio attempts have already hasn mad* bgp 
to anbatitHto pyritea w hjfimatone, but no genend aww 
has as ypt been made )n tide dlrecttom ^tbo^ stnBun^ 
enotu^, It is tru4 that tha sweoas of this s^dHtitM.P 
Eur^ Is hwg^ dne'. to t^wjtomeM of AaiWsfft 
awsrittos (ffeiteahoff 'and 01^ ftapMSS. 

Fhhdi bad roterd«d;il«i m :iA ,1^, - 
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the •Qlpbite pulp mannlaotutors ie that too much ha« been 
<»peoted. It )8 ufloleiu to expect to obtain the aame 
tmffier gaa when uaing pyrites as ha« been obtained when 
using Immstons. The voluino of pyrites burner gas will 
always be at least one-third greai-er than that of bnmatone 
burner gas, and oertain modifications in the acid plant 
will become Mecoasaxy. As, however, the volume oi ^e 
gas greatly di^'ases by proper cooling, and the velocity 
of its absorption is at tho same time greatly increased, 
much may be done by securing a more efficient cooling 
of the gas, At 0® 0., 1000 cb. ft. of 12 per cent, burner 
M mMe from pyrites would contain as much sulphur 
dioxide as 1000 oo. ft. of 16 per cent, burner gas made 
from brimstone at 100® C. A more expensive equipment 
for roasting the pyrites and jiurifying the gas must also be 
faofid. The matter is not one of inventing nctw procosses 
and apparatus. Burner gas from pyrites up to 12 jier 
cent., and pure gas, to a degree of purity far and away 
beyond that required in pulp manufacture, has already 
been obtained and is in cummeroial use both by acid and 
pulp makers. 

In short, it may bo definitely stated that the question 
is no longco' a technical one, it is simply and purely a 
financial proposition. 

Can pyrites be obt^ned, and a suitable burner gas be 
produced and used in making sulphite pulp, at a cost 
sufficiently less than the brimstone burner gas to provide— 
first, for tbe interest and amortisation on the additional 
capital investment; second, for the increased manu¬ 
facturing cost; and, third, to provide a sufficiently attrac¬ 
tive margin of profit or a sufficiently lower mauumeturing 
cost per ton of pulp to justify the larger investment and the 
trounle involvtKl in the deviation from established 
methods 7 

Whilst it is difficult to submit cost figures whioh will apply 
to ov«py case, 1 think that the following figuresi are 
reasonably conservative when applied to many Now 
England localities, and, at any rale, may fmrm n basis 
upon which more accurate calculations may bo mode for 
any given locality. It is assumed that the bt'st of eivch 
olSM is used, and in the case of brimstone, that such a 
quality is supplied, that 69 per cent, of its weight will h« 
recoverable as sulphur dioxide, and that pyritos will 
be used which will yield 40 per cent, by weight of sulphur 
as sulphur dioxide. Fines or granular pyrites are osKumed, 
as it is only by the combustion of ^^lines ” pyrites in 
MaoDougall type furnaces, that strong gas can be 
secured. 


The cost of such a quality of brimstone and of the very 
best quality of “ fines ” pyrites, delivered ex ship at 
Atlantic port, would to-day bo roswotively about 22.00 
dols. and 6.00 dols. per long ton. To this price must be 
added 0.25 dols. per ton for the cost of unloading at factory, 
sampling and assaying. The coat of handling and roasting 
will vary with the quantities liandled, and the character 
of the equipment at any factory. When the quantities 
handled are about equivalent to 7*5 tons of actual sulphur 
in 24 hours, it may be said that brimstone should not 
cost over 40 oente per ton and pyrites not over 60 cents 
per ton, including repairs and incidentals. Should the 
factory be located away from tide water, railway freight 
would have to bo added. Tbe equivalent of a freight of 
2.00 dols. per ton on pyrites, would be 2.76 dole, per ton 
of brimstone. We have, therefore, the following costs of 
d^Vering and handling our raw materials:—Brimstone: 
AtSaurio port, 22.65 dols. per long ton ; inland, 26.40 dols.; 
pyrites, Atlimtio {Xtrt; 6.75 dols.; inland, 8.76 dols. per 
Tong ton. 

Therefore 1 ton (2000 lb.) of sulphur will be equivalent 
to 101 ton of 09 pericont. brimstone, and 2*143 tons of 
46 per cent i^it(«; henoe the cost of one eh<H*t ton of 
Bulphbr at Atlsotio port as brimstone will be 20.43 dole., 
and as pyrites, 12.M2 dols. At inland factory os brim- 
atonic 2ll91 doU.; and as pyrites,* 16.74 dols. 

Take the ease of a &otory at the seaboard and inland 
CMpeotivttly as above, using 7*6 tons of sulphur daily, or 
S!,m tons yeariy, Itthisaulphur is snm>Hea as brimstone 
it Would cost 06.161 dole, seaboard, and oh667 dols. inland. 
If.lt, were sup^^d as P 3 nrites it wopM cent 84.884 dole. 
seabMvd, az^ 46.198 dols. inllttd^ Wving a difieKcnoe 


of cost in favour of pyrites of 20.277 dols. seaboard, and 
16.669 dols ioiaiid. 

As tlie plaqt for roMting pyrites and jmrifying the gas 
would cost at a liberal estate about ^000 dda for a 
plwit of this capacity; 12 per cent, may be wrUten off 
for interest and amoztisation, which would leave the net 
difierenco some 3,600 dols. less, or 16,677 dols. seaboard, 
and 13,060 dola inland, whioh would.represent the imt 
saving or clieapening of tho manufacturing cost of t^ pulp. 
Xhif should amount to from 75 cents to 1.00 dol. |)er ton 
of pulp; and with care and the purchase of a cheaper 
pyrites may be considerably more. 

I believe these figures are cooservative. They wiU 
undoubtedly vary acceding to the locality, conditions at 
wiy given plant, and the skill used in making the change t 
in operating, in purchasing supplies, and, in short, wth 
the excellonoe of the individual management. 

In the sulphuric acid industry, it is a very common 
statement, that, before a change firom pyrites to brim¬ 
stone could be considered, brimstone would have to be 
sold at from 12.00 dols. to 14.00 dols. per ton, according 
to the location of the factory. 

Imported pyritos con be obtained in the open market 
at varying prices according to tlio quality, and on oon- 
tracts extending from one year up. Ail such imported 
pyritos can be used for producing a burner gas suitable 
for sulphite pulp making, but some of them will require a 
rather more costly puri^ng plant than others. It would 
be well, therefore, to construct a purifying plant, capable 
of treaUng the more impure gast^a from the cheaper p 3 rritoB ; 
and in this way to do in a position to bui'n any ore 
which could be obtained to best advantage. Import^ 
pyrites are brought pincipally from Spain, Portugal and 
Newfoundland. P 5 rntoB is also produced in Massachusetts, 
and a company of undoubted financial standing has been 
for some time devtJoping, and is now about to put on the 
market high grade fines *' of a groat purity, mined in 
Sts l.Awrenco Oi^unty, New York. Other local deposits 
will undoubtedly be develo^ied if stimulated by a local 
demand. The oopper-boaring pyrites of New Hampshire, 
Maine, Vermont, and other Now England States wnl also 
ultimately form a valuable source of supply. 


Biscussiok, 

Mr. F. G. Stantial inquired about the peroeniago of 
sulphuric anhydride in burner gas. 

15r. F. H. Thoki’ asked if arsenic hod any injurious 
action other than tho objection of having it present in tlm 
pulp on account of its poisonous character. 

Mr, FatjiINo said, that with proper regulation of draught 
it was possible to keep down the pereentege of sulphuric 
fund to a mere trace, rmich less than was usirnHy present in 
gases from brimstone burned in a large excess of oxygen. 
The poisonous nature of arsenic was the objection to its 
presence in pulp. 
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PR. RDSRELr. W. MOOR* IN THE OKAIB. 

A I'RACTTIC'AI. WAY OF BUDDING SMOKELESS 
FUKNACKS. 

, BY BENBST H. EORTEB. 

A Tiwt numlier of devioen for preveating smoke aSn 
suooossful ill so far as they aecompUsh tbe deeiied result, 
but either they are too expensive, or they occupy too 
much space, requite too much attention, deteriorate in 
dsrtein parte, curtail tfa» espaeity of the (mnace, or 
reouire couditious which do not mdst in ec^naMr iteafaL 






!Cl» jpnMiciaUe,« (uxi^lwe mttit bot aaij imvld* laob 
neuly perieot condiUoiui <■( oombagtion m»t imdn iriU 
not be lornted, but the eoortniotton mart be eo •imple, 
that It owl be built without diffioulty and without employ* 
ing experU, and the working conditione miut he each 
ae not to nndidy tax the ayerage dreman. TheaO reaults 
would eeem to hare been aaoompUshed by the Wing Wali 
Fumaoe invented by Prof. Wm. Kent, and appli^ eno- 
oeMfuliy to a fair number of boilers up to the present 
time. This fumaoe is suitable for either a water-tube 
or fire-tube boiler, and is designed to provide the essential 
features required for perfect combustion in the furnace, 
snob as boat-retaining masses of refractory material in 
the path of the gases and means for inleriningling the 
products of combustion from various par^ of the grate. 

Tile fumaoe consists of an arch. A. over the grate. C, 
(see Pigs.), a pair of “ wing walls," E. El, or piers built 



out from the side walls of the setting, and a number of 
briok piers, H, H, H, in the combustion chamber, G, so 
disposed as to present as inuib inoandescont surface as 
possible to the gases of combustion in passing. The arch 
over the fire and these two wing walls form the chief 
features of this furnace. The products of combustion on 
leaving the grate pass over the bridge wall, 1), in a wide 
horizontal stream. These will vary in temperature at 
different points. Whore fresh coal has been thrown on 
the grate the gases will be distilled in greater volume and 
will bo isuflloiontly supplied with air. This is wliero tlio 
smoke is formeil, wiiereas from the portion of the ^ato 
wiiioh has been pMviously coaled the lire will be burned out 
and the bed of coals parous, the gases will not only bo 
smokeless but will lie moandesoenny hot and will have a 
surplus of air. Unimpeded, those gases would pass through 
the boiler in this state and never mix. In this furnace, 
however, the space between the two wing walla is of such 
a form as to divert the stream of gases from a iiorizontal 
plane into a vertical plane, thereby mixing the cool, freshly- 
distilled hydrocarbon gases with the hot inciuidescent 
produoia of eombustion, allowing the surplus of air from 
one portien to make up for the defioienoy of the otlior por¬ 
tion. The conditions requisite for POTfeot combustion 
have therefore been produced, and when the gases have 
passed between the wing walls and are ready to enter the 
boiler flues they have Wn thoroughly burned and are 
free from smoke, to get the best results out of this 
furiMbe the foreman has only to feed coal to the grate 
at iraulu periods, alternating between the two sides. 

In malring the MplieaUon to a water-tube boiier of 
the Bahoo^ and Wiloox type, -the Intsaee it twuAy 
boiU «ht Ja frt^ hka *' IH^ «v«d, whenat with tw 
betiMfit^ tuhnlar or fiaine type of bqllet thp fumaoe 


need not extend beyond the bifiler Mtthtg., It mhA jiwt 
be thought that the interposlrian pf the a^ ni^ the 
boiier ihdl will out down the faeathm tiuHtoo bf ' tllO 
boiler, JL tmidl portion of the heated noeg d«e| 'mh 
between &e thell and the amb. The eoiwg effeet eCm 
sheA aetvea to preserve the aroh, while the andi in tta 
tnm protects the shell at this point and the boUer leeeiyea 
as much heat at this point as the shell is capable oftmna- 
raitting in any event. 

It will be seen that the constructian of this fnmaoe 
can be easily handled by an ordinarv maaon or boileraettar. 
The walls will be of ominan fire briok, except the wkig 
walls, wliioh, if made up with the best grade of fire bnefc, 
will last a very long time. It is only necessary, in nuking 
the design, to so properly proportion the various passsgsa 
as not to choke the gases ana so restrict the oapaoity of 
the fumaoe. The saving by using Wing Wall Furaaoea 
instead of a common furnace will be from 6 to 10 pot cent 
with the best bituminous coal, snob as jPoci^ontaa, 
Cumberland or Clearfield, and will he from ^ to IS per 
cent, with Pittsburgh and Ohio coals, and IS to 20 pec 
cent, witi) IlUnois coal. 
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MB. J. M. C. FATOK IN TOB CfHAIB. 

THE BACTEKIOLOGICAL TESTING OF (jiPISIN- 
FECT'ANTS. 

BV T. K. M.OVt>. 

The relative values of disinfectants are usually baaed 
on the amount of active principle contained in them. 
This method of examination is correct when the toUOnra- 
tiona owe their activity to their amount of oldoiraL^Tall- 
able oxygen, &c., but where organic oompmH^Jare 
concerneo. deductions iused on ansuytical percemMnunze 
usually far from the trutii, as the substances aH^^|dkieh 
they are associated have a deciding influento^ their 
behaviour as germicides. The aromatic secim nf'wtgutio 
compounds is largely called upon to snpifiy Oie Wa^ 
manufacturer, and differences in therooatitUtion'dEDearire- 
related families arc sometimes taken advantage ql in, toe 
production of their speciaiities. Buoh dlmieSeek toe 
sometimes small and obscure, and need a laraagnsonnk 
of reseacoh and time to reveal them. The 
principles employed are nsually sssoeiated wito glue, 
rosins, hydrocarbons and other substanoea, of 

which may have been selected for some particular property 
which it possesses, and a statement of analysis whito 
percentages of phenols, hydrocarbons, resin acids, «km, 
he., gives no data of value. The physical condition .in 
which the disinfeotant is to be used, too, is a point of 
considerable importance, as it has been repeaM^ found 
that an emulsifying preparation, containing one toiM the 
amount of active agents of a solution, is much too ino(0 
powerful ^mieide. Chemical methods are of' great 
service in foretelling too suitability of a given baoieAitda 
fur a partioular purpose. For instance, dtlorine or oitnie 
might be leoommended for the eterilisatioD ol water 
which contained UtUe organic matter, but they would Bdi 
be snggested for the disinfection of fluids faeavily siihn^ 
wito organic impurities sooh as sewage. The nSS Of mi 
salts of copper, meronry, or of many of the heavy msfdt 
whioh fornt oompounds with albumin, srould Bbt'te 
auggeoted far use m its ptsoenoe, os their usefallMss wMil 
be greatly restricted by it Oreat sreviss baa tdto Wto 
raiasced to -too elas^stion sonpintods butoig 
sntissptis and germicidal nropsrtiea, but bsyead tonStoiM 
tons,lWis^'Ski^hsd, sbsmlMiy'dtMMt go to'tol>.dlMiilii%'- 
cl tbs siBsisttsy ofldbtofsetontf. 

















Autertaloficaf mikoit —-Until roosntlv, the WMit «»{ 
tmlfonnity in oondltion* tmdor wlncH diaiufMtiaU 
wiM te»t«4» «d ^ tHe utmwt oonfusidn M to tJwif 
&nd gr»ftt conflict of opinion ikmong obwerrMi 
wofking on the camo wihiBtftiico, Many a^tempta were 
nuuie to lay dovra •tandaid' conditionH for ail workeM, 
but without much auccMs. until the Bideul-Walkcr 
method Wftn puhlUhed.* Theae objiervera pointt^ out 
that thf* following fa^'tors were to He recKoned with 
before the dowml uuiformity could l)o obtained 
(llTimn; (2) ago of cuHttre ; (3) choice of mHlintu ; 
(4) tiimi>er»tnre of incubation: (fl) temperatui’o of uicdi- 
cation; (6) variation in vital rcHigtancc of the game 
g^.ic8 : (7) variatkm in the rcHiKtanoc of diflfmmt HiKJoieg ; 
(8) the pr»)portioii of culture to diflinfoctant. 

Hu* tntr<Klucti<m by them of pure phenol oh a Hiandnrd 
control aolvoU the whole of thcHc factors, and as the 
inethiMl hw Iwam adopte<i by the War Office, the Admiralty 
and other pnblio hfidioH, i give it as it was originally 
ptibiiahed:— « 

To 5 e.o. of a dialnfectant, odd five dropa of a 24- 
boor old blood-hoat culture of the organiwin in broth, 
Bhako, and take auh-oulturos every 2J miimto« up to 15 
mimitcH. Inoubato these suh-ouliures at 37° (\ for at 
leant 48 hours. .Allowing 3t) Hoeonds for each act of 
medication, and the same finm for making each sub¬ 
culture, four dilutions of the disinfectant under examina¬ 
tion, together with one standard control, may he tested 
against the same ctilturu under conditionn whioij make 
the results strictly ooiAparablo. 

When a dilution of the disinfectant is ol>tain('<l. 
whioh docs the same work os the standard carbolic acid 
dlliition. the former is divided by i-he latter, and the ratio 
so obtained is termcil tlie car]>i)li(^ acid co-eflicituit.” 

The temperature at which tests are carried out is from 
15° to 18° C., as this Is found the easiest t^i maintain in a 
lahoratory all the year round. (IoikI n^ative vnluoM are 
usually obtained in the hands of any one worker, if the 
conditions doscribt*d arc observed, but it is unfortunate 
that a largo number of workers on thr sanm 
organism and the same samples show a good deal of 
variation as far as the co-effioientiH found are concerned. 
This {Kduta to the oxistenoe of a disturbing factor or 
factors whioh the authors have either not taken into 
account or omitU^d mention. The following is an 
lUuatrotion of the variability of eo-eflieionts ami the 

3 aner«l tkinataney of relative values. Home time ago I 
eicfinbted the values of two coal-tar preparations which 
were somewhot oiiniUr in constitution. They worn then 
sent to father analysts—six in all—*who, with one exception, 
ui»d the method desurihed. The relative values 
found by five of us were in fair agr(<enient, but in no two 
caaes were the oo-efflcients alike. 1’hoy varlwl from 
6^ to Those differences were very striking ; Imi haii 
one sample only been examined by all of us, they would 
hjsve beep still more confusing, ns it would not have been 
e^urwn that the factor or faotoni affecting the results were 
oonatont for any one observer, iteprated examinations 
by aevoral <4 O* yielded the same result, inquiry 
fdkn^ that in some cases distilled water was used for 
dUntfon of tho aampies, and in others, tap water; whilst, 
in oile OMA, ail agar culture replaced the prescriboil broth 
oiiijviti. 

On lenming those facts, I started some experiments In 
th« hope of oleadng up th«sK) discrepanoico, Thov were 
U fo^OWB !-*- 

Thb aetion of distilled water for dilution was compared 
with that of a moderately hard tap water. The effect of 
ii fitiared and unflltered agar culture on the oo-efticiente 
wod tested. The effect of flHraticm of broth cultures, 
tof^er with a determination of any difference whioh 
arise if the uoffltered broth culture were shaken 
ImaMdiately befiwe some of it was removed for ^e medi. 
QS4f«n of the dilute oiainleatant. So m to mi^e the 
MnditioM of expeHment as noeHy alike as possible, 
ihjy were oatried out at n tempmtore of from a«f to 
fir f,, aa tide waa i<wnd to ht the moat oonveidmil The 
MM Mp onaw rOM ottMfffiBV wee Med in 

aU oeMs flio 4pme fietiiiufh Inia need for h«ldn| 


oi the kuui hatan fi box 

in vaa aa 

’Tt •* nl 

U^ime i« 1000 fto. as fktor. fa Oto «M« 

sui After boUiua half an hour, Math M tmk 
neutral to phanolimthalain irith normal so£#a 
s<dutipn; l5 c.o. of normal hydhochlorio aold was wm 
added. After baling for 30 minutes, the ’bram iras 
filtered, allowed to oool, made up to 1000 OiO.^ ffU^ Into 
tubes and sterilised. The same strain of B* 
was also used for all the ohservatiema; the cultures used 
for the tests were of uniform age, tar., 24 hours old. 
In each case the oulture was shaken and tdlowed to stand 
for 20 minutes (so a« to petmil the clumps to M^tle) 
lieforo any of It was withdrawn for tlio tests. 

JHalilUd larfc.r.—Table 1 shows the co-efficient obtained 
with freshly made emulsions, and Table 2 shows the 
figures obtained when the emulKloiis bad stood for seven 
days, tbft solutions lieing shaken just before use. 


Tablx 1. 


Sample. 


Dislliferfant +, 


DlluUoii. 


1; 880 
1: 900 
1:1100 
1:1210 
1: 110 


Ttm« onlturt exposed to 
action Q^^^ wnpfeotaat. 


Si t 7i 30 trt IS 


+ + + —— — 

+ + + + — — 

+ + + — — — 


(Wrbolle add oo-effletent, Bnb-onliures: Partod fd 

inoubatirm. 72 fuiurs: temiMtaturn, 87*0'’ C.* 


Tabl* 2. 


Sample. 


pumteotant ^. 


Carbolic 


nUutUm. 


1: eao 

l* 770 
1 : «ao 
j: m 
h 110 


TIuh^ culture exiKWod to 
\ diitiiffsoiani 


action at dk. 

liliktttM. 


24 5 7i 10 121 IS 


+ + + + 

+ + + — 


Cariiollc aaid coefficient between S and S. MabaciaiturM: 
Period of Incubation, 72 hours ; teinparature, 07*6^ P. 

* In tiieie tabtes, + indicates growth; — no growth. 

Ta^ wo/er.—Table 3 ahows this had the offoot of 
reducing tiic goriukudal value of the sample Mimawhat 
as compared with the distilled water, even w^n ^e 
solutions woi^ frosli. 

Tabus a. 


ei»»npt.. ; OlAitlon. 

i 1 

Tims suUun sspwt, t» 

[ seUDO of disitifscts&t. 
Mtmiiss. 

2, * 7, 10 12i 1, 


i' ow 
ii em 

s 

) 

t \ 
i 

f 

•a '4* ♦ 

t t 'i 1 

H 

tsaabnii . . 


iMM.f: 













of otM W Mr CMdinM* MMiMm M tnJno 

MU Hwf «M ihmiiM wkion tard lomd •»« o»M ttt* 
i» IM mk iqlo » livto P>a»et amMon whw.iM 
MmiKiM ^ttik «M 'violoiily ibalwi- I >»•? «•** 
«t«l» thM I ffti* afaaerttd % wn* «««ot oi u.f water 
an » ndfl'teaMteoww nmdsitying MpuaUon i in (act, 
al) tba Mulsioas 1 haw «(amine<f in tliia waj ihow a 
falling OR more or less great. 

Tabui 4. 


/' ■ TaMaX 


Qttutlan. 


I liMnIsotant a. 




+ -T — -r .t- 

+ J T — — ^ 

4 . + .-te» w 


iHitttfectgnt •f . 


I Time miHure exiKwed U) I 

1 ocUim uf (iinhifc^tiiut. , 

Dilution. I Mlnutcft. j 

i EJ ' 6 7J infil i 


1 : 6B0 + + + +— — 

1: TTO + + 4 + + + 

1 : H «0 +♦ + *►+ + 

1: WO + + + ++ + 

1; 110 + + +--- — 


Alull 

Ourbollc »rj(i ro»efRdeut, j Soto-eultiiMii; Pcrtfla:<if 

Incubation. 7e iiount; tuiupcraturn. ^T'a" C. 

A glanno at TuMe H reveals the fact that the eo-ofOeient 
is slightly luwerorl if the culture Is constantly ritalc^ 
Wore some of it is withdrawn for the tests. 


Dislnfsetaut + . 


CoibeUc aald cQ>sfielent. about «. fluta<gultutes: I'urlod of I 
iBOUbatlan. 7t huurs; teminratHis. S7.ii'’ C. 

Agar auftarss— i'ifteml oad aa/Wsred.—Freshly made ! 
dilutions of tlte fluid under examination were made fur 
ttiig test with distiUecI water. A 24.hour old hlond | 
heat sloBe outture was takeii and '.o it was added U c.a. | 
of sterile distiled water. The tube was then shaken , 
until the growth was entirely removed. The resulting j 
emulsion of organisms was not allowed to settle, ft was j 
add^ to the dilulionB of disinfectant in the ordinary way. i 
The result Is very striking, the ce-effleient being nearly j 
halved, as a glance at Table 15 will show. A mioroacopie 1 
examination by means of a hanging drop of the emulsilled 
culture showful that it was largely eoiniioaed of eliiinps : 
of the bacilli. i 


TawisK fi 

Dilution. 

Time cuiterc sxpated to 
action ul dlslufrctant. 
MIputM. 


fli 6 71 lu 181 la 

__ 

1: ftOO 

+ + + -’ — — 

1: am 

+ + + + + — 

1: TOfl 

+ 4* + + + + 

l: 800 

+ + + + + + 

1 -. no 

+ + + + — — 


Carbolic odd eo-ctllclsut. between 6 and #. Rub-culturcs; 
Period of llieubatlon, fs hours; tereperatare, 8T.t° 0. 

Table 0 shows the co-efficient oMaincd when these 
clumps are removed by filtfatloil 


Tabi-b 8. 


Time culture exposed to 
ootJon of disinfectant. 
Hlttutes. 

~3i S 7t 10 IKi 15 


DUnfeetaut +. }■ SS 2 

.. ' Ww 

v.tm 

’ . JrlSld 

OarbeUe . »■ I* 


t PtfM at 


im bteia/ilhnMl’te 


nieiirtectant +. 


Tints eulMre met 
OdUOn d dWail 

. Mlautss. 


51 5 71 i« m u 


■f + + S' 

+ + y _ 


Rub-sultnres: Period ul Ineuhation, Td bouts : tsmiierotefe, 
a7’6" (!. 

The foregoing experiments apirear lo indicate that, to 
secure greater coneordance in n.sults, less latitude,Shptilli 
be allowed to the individual operntor, and sinoe It li 
desirable that this Ire remedie.), it should ho d(nioted> 
first, that distilled water only rdiould be used for dflutloit j 
seeoird, that agar cultures should bo abamtosted lb fil/rotf 
of broth, and that the broth cultures sliouM be ffttor<4 
through nrditrary Alter papr so os lo remove eljglgM 
It should also be made impecatiye that the 
acid used should he staudarolsed by liromine. ^rt^Wi 
as tlte pure crystals on the market oontain yggjdlte 
amounts of moisture-- soinettmes as mttob as fl.piM.eitaC 
Tlic autliors of the raotliod recommended that/eatbsiflc 
acid of tire B.P. should he used as it was 8uppqsed,)to be 
uniform in composition, contaiipng lOfI ports of pheoal 
in 110 irarte. My experience of it is that it ehosre eon- 
sldentblc variation. It is very evident that acMimte 
work Is out of the question if the disinfsotMite anr ta be 
put into oompotitien with a varrldble standoni , 

Another point which calls foe oottsideratiolr ieytbe cam- 
position of tlte broth used. I have had long akpeffeswe 
with the one lust described, and I have touM it AO fftw 
the most uniform res.Jts, When mwt ie/need'4BetMi; 
of I.,amoo, the eomposition of the broth 1# varlsMe. .Xba'' 
acidity rrf meats varies very considerably, tteneteve 
varying amoonte of smla salts are farmed on neuteelisaitttte, 
UndouWdly tbo vital resistance Of an oliganietn dopeblte 
very greatly upon the medium in wbioh It li gtorgli, a)l4 
nbouiu this vary from day to day, troume wM 4M 
experienced, as the dilution of ttarboUc a^I flsofseaty 
for killing It will be anythittg but eonetant. ., 

The method just, d^ribed may be tfl^ectod to-qiii 
ooeount of the fact that the coMiUoas «f eaputlbiteit . 
are far removed from those wbieh obtain 'bi pteei|ef^ 
but I eubmit that moat of the standard leteM^jp < 
mothads m an aeeustomed to aw open to the MtPk 
oldsetian. T«t none imid diseard them on.toik'BiHMm : 
sinoe Mm ilHiieattons which thto offard Me (etcqlWM 
vMne.-'' It bat heen riwiwtl toat the .teat'eito be teiMiiiM 
to meet Uie MlvldtMd iaqiteeiBnte.' 'tettWIMk-' 
tte' aaMMuhttltjr at-a distoteatemt um. 
ba-'toMM m iWitiM It wi«b' p.''«tomb|iMtoM 

'at -Mfitote iwwttor, 'On tte-;tdn#:-iMiV'-<fMi‘'- 
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imder which thcM modiftcation« are carried out must he 
eUndiurd. 

The Bamtary Inetitute has appointed a strong c<w- 
to consider questton of standardisation of 
diii^eota&U, and Colonel ^irth and Prof. MooFadyen, 
who have (tooted the work found necessary ior its 
deliberations, have reported in favour of the “ drop 
niethod/* as devised by Ki(ieal and Walker. The repcurt, 
together with a very lar|^ amount of the ex^rimental 
work done, is contained in the February number of the 
Jonm^ of tlie Royal Sanitary Institute. They have 
re(N>mxnended that the garnet and tliread tests bo 
disoardod, os they are too elaborate and unreliable. 
They have also put forward for oonsideration a modi- 
fi(5ation of the fudeahWalker teat which was devised 
by Major Fowler. T'ho single organism is here replaced 
by A mixture of urine and fa'oes. It is described in 
the ropini above referred to, and also in an article by 
Major Fowler himself, which appeared in the January 
number of the Journal of the Koval Army Medical ('orps. 
The mixture is. prepared as foUows:—1 grm. of fresh 
fssces is rubbed up in a mcvtar with 100 c.c. of freshly 
passed urine. The resulting emulsion is filtered through 
an (ndinary filter paper to remove lumps. Three c.o. 
of the filtrate are then added to 3 o.o. of the disinfectant 
solution it is required to examine. The subsequent 
proo^ure is then similar to that already deseribed. The 
sub'Oulture tubes must l)e examined at the end of 24 
hours and any growth in them then is regarded as B. roli. 
As the B, colt is somewhat more resistant than the B. 
typhosus, it is assumed that any of those which may he 
present ore killed off if the readings show negative. The 
main difficulty with this method is the inconstancy ot the 
composition of the mateiial to bo examined, and also the 
variability of the forms of hacU^ia present. Spurogenous 
forms,'though not of much importance from the patho* 
gesio point of view, are likely sometimes to make the 
results obscure. 1 have had some experience with the 
method and obtained results which are not strictly con* 
cordont with one another; still, I think that where any 
dbiS^t exists as to the behaviour of the disinfeotanls in 
the presence of feces, indications of great value can 
^ got by ih Some of the eo-efficients obtained by 
MaJ^or Fowler are very interesting when they are compared 
wKh ihose obtained on the single organism, as they show 
that many of the highly prized disinfectants of the past, 
are, id t^e presence of toe mixture, very much affected 
in il^^Vity. 

Dwcijssron. 


Mr. J. K. WoRBALT^ said he still held that the bacterio¬ 
logical examination of (iisinfeotants was a very marked 
aovonoo upon the liitherto unsatisfactory methods of 
ohemioal analysis. Since Hideal and Walker's paper 
wsA re^ many observers had carefully watched the 
progress of their method. A unit or so of difference in 
the oaebdUo acid co-effioiont obtained by different workers 
upon the some disinfeotont might be mlowod, but when 
two bocteriolomsta of repute reported 2 and 15 
nwpeotively os the oo-officients for the same disinfectant 
oh the same germ, the failure of the practical carrying 
out the method must be acknowledged. It was 
unfortunate that tenders should be asked by sanitary 
'authorities In terms of the Kkleal-Walker method until 
at least uniform results could be obtained by separate 
investi^tors. But supposing this method were ^rfect 
in ite woiking, what could w said respecting tho great 
diffinrences obtained when using the same disinfectant 
upon different germs f These differences had been 
attributed to sel^tive action. The disinfecting value 
of merourio chloride os found upon the B. typhosus would 
foil when used for treating on open wound contaminated 
with the M. fyogents avreos. Tim Rideol-Widker method 
wofeaeed to moosure only one property of a disinfectant. 
ThoO were, however, several o^er propertieB of very 
hnpoHaBce, riie pemonenoe of disinfecting- 
ochkni. Ihentherewoetheno^o^disoriaihLationbetwieMi 
ottus and ina^ous ecr^uo matter. The pramaagonate* 
did not diemiimiAale, and ottiiment^ their value, 
deiennioed upon germy hi perit$riia|^ orgaaio matter, 


S ao measure of their aotuol value whan used for 
eoting morbid materials in practiega Beridet tiheee 
proporries riiere were others, such as hsmlesssess to the 
mgtor animals, freedom from destroying action on tissnea 
and colours, and capability of mixture wirii different kinds 
of water. Just as the potable value of wata couldnotbe 
determined by a single test, even though uat should be 
ft bacteriological one, so a satisfactory evaluation of a 
disinfectant could not bo arrived at by a germicidal 
estimation only. 


Mr. 8. li. Trothan thought tho points brought forward 
by Mr. Lloyd were of much importance. The chief 
difficulty that arose in deciding u^Min a standard mothod 
was that disinfectants had varying properties and were 
used und(tr very varying conditions, the latter being 
in general quite different from tlioso tmder which 
they were tested. It was obviously impossible to devise 
a method which would meet all iiossible objections, 
but in drawing ii}> such a process he thought it should be 
remembered that a bateriologici^ test on specific organisms 
favoured some preparations more than others, and that, 
if possible, some compromise should be made between 
chemical and bacteriological methods. The author had 
referred to the age of the solution tested as a disturbing 
factor in the Rideal Walker method. That was an 
iin[»oi'tant point, for one rarely had to deal with a true 
solution in the ease of a disinfectant. In view of 
the dia(;repanci(*s shown by the author, it would at 
present be difficult to deal with fraudulent preparations, 
but as soon as a workable process was agreed upon he saw 
no reason why the sale of disinfectants should not be 
controlled by the Food and Drugs Act. 

Mr. J. (ioLDiRu said he was not particularly enamoured 
of standard methods, and in this case, whore the science 
was so very young indeed, it would bt^ a great pity that 
progress should bo hampered by standard metuo^. H 
any particular method of testing wore mode a standard 
method, he would like it to be laid down as essential that 
distilled water should be made only in glass condousers. 


Mr. AHC'iiBurr remarked that tho directions given 
for the neutralisation of broth always seemed to him to be 
a weak point in bacteriological methods. Very varied 
instructions were given. Some used litmus, others 
phenolplithalein; some ueain used sodium carbonate, 
others caustic soda. Others directed that after 
neutralisation a certain definite (*xcoss of caustic soda 
should be added. As tho amount of free carbon dioxide 
in the brotli must vary, the excess of alkali must also 
vary if phenolphthalcin or litmus wei-e used as indicator, 
and this, he always understood, had a great inftuenoo on the 
development of some of tho organisms. 

Dr. F. H. Ja(^ou said that from the practical point of 
view disinfectants were used, not in distilled water or 
broths, but in tissues which exercised an immense inHucDce 
on the action of tlio germicide. The statistics of any 
antiseptic should show, under what oironmstanecs the 
tests were made. It was very necessary at all times t^t 
the organisms should grow vigorously. 

Mr. Atkslib-Wax.kxk said he fully zeroed with many of 
tho views expressed by the author. That the public were 
entitled to the same measure of protection which the law 
provided against adulterated food stuffs always appeared 
to him obvious. The exact nature of the oonteol, however, 
was still a debatable point. Personally, he was strongly 
in favour of a bacteriological control. Long experience bod 
convinced him that tho best method of aetermining the 
efficiency of a given disinfectant was to ]^aoe it tet com- 
petition with a standard disinfectant of known strength 
such as pure phenol, and to make direct appeiJ to the 
relative ^mioidal action off vigorous cultures of laioro- 
organisms, as he had stated in a note to The Prac- 
ririone?.*'* He was aware that riio subject did notkod 
itMlf to that exact treatment which was mven to oheimcM 
onolyria, but much could be done with the aid of a little 
sTfttem to prevent glaring disozeponoies being nw^e, toihe 

mica^t of^toTes^ator.ond theoottfnsimiof tke 

.. . ' . .. . . .... . . 
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HidMl-WailJm metlMtd »m tUneBltble, baabirhia bi^ton 
ettt eartkttt diMOi^tnt renilta leoently pmUshea, h« 
would lik« to lehr them to a paper deeling fttlly with 
theee M^tt, which he had wrti^ in conjunction with 
Dr. SmhmerViHe of King'a College (“ Public Health," 
Mandt 1. 1906); where any method of teat waa under 
examinatian, the leaet they were entitled to expect waa 
tilet the inveatigatora jhould work with aamjdea of 
uniform compoaition. Yet thia aimple precaution had 
not been taken in the caaca leferred to by Mr. 
Worrall. To ahow to what extent thia queation might 
effect the work of different mveatigatora, he had 
reoeniiy examined a sample of a certain well-known 
diainlectant which hail been atanding in his laboratory 
for aonie time. The top layer (about 1 in. in depth) 
waa pipetted off and carefully ti-stcd. A portion from 
the Irattom of the bottle was then drawn off for com¬ 
parison. Tho carbolic acid coefficient of the bottom layer 
waa 20-6, end of the top layer under O'OiS when measured 
against B.tuj^onu, Exception bad been taken to the 
catboHc coemciont on the ground that the conditions loid 
down by the authors of tho test did not conform to those 
existing in practise. A complete answer to thia would 
be found in tho )>apcr referred to in “ Public Health.” 
He would only add that, far from this being the case, by 
the aimple expedient of adopting certain standard dilu¬ 
ents, the method was capable of elucidating problems 
of tile greatest practical interest. Ho hail pleasure in 
supportiim the various recommendations put forward by 
Mr. Uoyowith the object of ensuring uniformity of result. 
It was to be hoped, therefore, that in formulating tho 
final details of the method upon which they were still 
engaged, the Committee apiwintod by tho Koyal Sanitary 
Institute would weigh carefully tho various recommenda¬ 
tions that had been put forward. 

Mr. Lloyd, in replying, said that chemical considora- 
tiona oertainty ahoufd have some weight in the choice of 
a disinfectant, and these were brieffy outlined in the 
paper jnst read. Perhaps they should have been more 
fully dealt with, but as the title of the paper indicated, 
hacteriologieal methods were being specially dealt with. 
Perhaps the liest way to determme the usefulness of a 
disiiifootant, oven from the chemical Htand-]H>int, would 
be to modify the Rideal-Walker methoil in the manner 
suggested by Mr. Walker and himself, via., by the addition 
of known amounts of egg albumin, mucin, or urine when 
any effect which organic matter may have on the pre¬ 
paration under examination would be revealed by the 
lowering of the carbolic acid oo-efBcient. He was now 
engaged on work in tliis direction. Tho lack of uniform¬ 
ity in various samples, no doubt, was a cause in addition 
to those mentioned, which accounted for some of the 
varied co-efficients obtained on tho seme disinfectant and 
the necessity for thoroughly shaking the sample before 
any of it was removed for examination, could not bo too 
much insisted upon. The figures given by Mr. Walker 
as to the germicidal values of two layers an one buttle of 
a well-known preparation wore quite in accord with what 
he himself had obtained. This also applied to some other 


preparations on tho moiket. Mr, Worraira point with i 
regard to the selective action of disinfectants on various i 
organisms was very interesting. It was an undoubted j 
fact that various organisms showed differing resistances I 
to one and ttid same germicide. The B. tsphomt was | 
seleeted as the stands^ organism as it a{)poarcd to he | 
generally the most resistant of the non-snorogenous patho- | 
gwdo organisms with the exception at the Mierocmeut 
pfonmu mtrmt, and he would suggest that for surgical 
wore the effect of a disinfectant npon this organism bo 
specla^ tested in addition to that on the standard organ¬ 
ism. The question of tho pennanenee of dislnfeoting 
sotion in the case of olotbes where there was a possibility of 
retuiti to an infeoted house wss on* f<» the Msdioal Officers 
id Health to decide, as it was hardly eonceiTable that the 
dfifiafeotioB at Mothing would be ouried out without 
oomplete dfinufeotion of the bouse in which the infeotilm 
ha 4 (xxiqgMd. The toxic aetion of tiu preparation shoidd 
a)*q.^hie tpeolMW detemioiMi and was quite apart hata 
tte gnenl pnaeipb of etaodaniisatioR, The ohsmist, 
to (he ««aintoaltoik of «-.p«u|iicati«»;.iDa«id hiadfy he .ex- ; 


peoted to undertake' tots test, nieithler '«»i>d"'tl>e' 
of ^ germicide on thauee he decided to nn etomtr 
chemiori laboratory. Ho Was quite to sgietown* tdtk 
Mr. Otldiiw with regard to the ffittittatiait of irator to 
gto>* vessejs, as there was some risk where oaMsr tow 
used minute amounts of it might be dtowrMdw^ 
and these would have a very decided antiseptic aot^ 

The brotii used throughout the experiments deWBed 
to the paper had been found to give very goodrsetotto 
and was pnUlsbed in the hope that it might be adopted 
for this class of work, beesuse at points out by Vr. 
Arohbutt so many different formula had been ^ven fwm 
time to time, the roaotions of which were very varied. ' 
At the same time he was prciiared to accept any Other 
formula that might be put forward which gave teeulti 
which were as good. 

Mr. 0. T. KisazBTT wrote that " ho thought that of 
bacteriologiual tosts, results wore likely to oe to many 
eases extremely mieloading, and never wholly to 
depended upon. On the other hand, ho wm convinced that 
chemical considerations and the experience gained fn 
the employment of such preparations lead to much more 
praoUcal results.” 


Scottish Section. 


Prjlsbntatiom to Db. Thomas Gray, Hoh. Shobstabt, 
Scottish Saonos. 

On WtManewUy, July 26th, 1905, »t the Niwfch Bri« 
SUtion Hotel, Glasgow, shortly after the 
memberB on tour from the Trossaohs, Mr. 

Chairman of tho Scottish Section, presented to Dr. Gro^ 
tho Secretary, a solid silver tea service and U’ay on OfhaH 
of a number of tho members of the Section. This jVW 
given on the occasion of his approaching marria^ a^ 
as a recognition of the valuable services rendered by bin 
during nine years as Hon. Seorotwry to 
Section. Mr. A. McDonald, Mr. Tatlook and 
all ijK)k© from per»*oiial oxperienw of Dr. 
for the Society. Dr. Wiley, of Waahingtori, a% 
and mentioned that ho thought public work 
quickly recognised and rewarded on this side thwa in 
the Unit^ States. Dr. Gray acknowledged the preeenta- 
tion. 


Mcelinff held td on JTwfltfday, March 

USL DAVID PBRBY IN TMB CNatS. 


AN IMPROVED FORM OF THE WM. THDIISON 
caloeimetbe.* ■*' 

BY THOMAS OBAT, 0.8C., FILD. , 

While it is generally admitted that oomhustiOB to 
compresaed oxygen in aomb form of bomb calorimetor to 
tho only accurate method of determining the oplmtoe 
v^ue of a solid fuel, the high ooet of the appiwatua. 
has prevented it* general adoption. Tto ditnaBw fqr 
a cheaper inatrument has led to the invention (d a sumner 
of oalorimeter. to which oomhuetion take, plaoe to p 
current of moist oxygen at a pressaro tiigwy to 
of that of the atmosphere. Some years *#9 |ibo_*ttoW», 
in oonjunntioa with I)r. J. O. Robertson ((his 
704), carried out a large number of oipwweB^W^ *, 
calotiraater «rf (his type, designed by Wm. ThpmW 
(tide J., 1886, S84). Twelve samqde* of oo*!, oOTtttoiM 
from 60 to 86 per oont. of oarbim, wore ^amtohp toto 
the mean xeeuits were found to diBet .tot'^H'bWWk.to 
-»6'7i'fo.'r-(Wl per otgt bom tooee obt4i|tod..w,.fto5*! 
ol.*''lMnib.'eal«ri«e(er.. , 

tot^.-vtoMa- .'rewitoi ires, tottewtoedyhy, ; 






4w ' '-^'.Hi’tm, 


MmU iMfti M Hub inMmimtBi ud imdUpIgrittg 
WiMts Djr the B^eoiflo heete 0t the nepeetive aetecUaii 

XnAveMM of 100 to 100 oelorice were irequeDtly 
obter^ betooen the rerndte of the ekperimeote wii& 
todi^dBet ocMil aempiiM. ^«9ee verietioiM, wfaiofa in in 
nvnrage ooid hering e oekirifio yelue of About 7000 caloriM 
nfM^oent epproximetely 3^ to 2 per oent. of the totni 
heeiifig pown* ere lergely due to the veryinK rete of the 
oiygen ouirent, and to the imposeibitiiy of regulets&g 
the oerrent eo ee to en«are perfect combuBtiou of the cool 
•»d thorough cooling of the product! of combuetion 
U'hieh pMe through the water in the oeloritnoter. By 
SMJdng use of the water equivelent determiued by the 
oombustion of a BAotple of coal of known celoriflo value» 
the errore due to incomplete coml^ueUon and imperfect 
cooling arc part ially conipenKated; tho mean lenulte 
calculated with tho value ihuH obtained wcri*. only 0*04 to 
1*1 per cent, lower than thoae determined by tho bomb 
calorimeter (loc. cit. 707). These results led the author 
to conclude that tho method might bo of Hervieo to many 
users of coal* to whom the cost of a ^mb catorinieter 
would be prohibitive, as a moans of ,controlling the quality 
of their <K>al supplies ; though tho ('otisidoral^o varlatiunn 
referrod to above would piiivont it from being regarded 
as a standard method. 

In the course of subsequent work with the apparatus 
some modifications have been introduced with the object 
of rendering it more durable and more <'on venieiit to bandlo. 
These oonstst of (o) the rcjilaeoment of the bulged gloss 
combustion charabM by a straight, soinowhut wider, glass 
tube, (h) the substitution of lT>in j/crforaled brass discs 
for tho original wire gauTc baffles, and, (c) the addition 
of an-Aiiitemcate for olcotrkAl i^ititm of the o<ial. The 
straight tulie has a much longer life than the original form 
and can bo rcplaoed at ja. much smaller cost. The per¬ 
forated discs are very much more durable than those 
conshruoted of wire gauze* and the possibility of starting 
the combustion by means of an eleetiic current adds 
gf«at4y to tho eonvonience of manipulation. The glass 
oidurimeter beaker is made of somewhat thicker glass, 
iMit this* aa well as the tinnod-.ron casing, wUch servos 
ts a heat insulator, retains tho orimnal form. 

The Internal oombuntiou ohamW is shown in the 
acuoiuiMiBying sketch 1). The glass tube, 11, which 
U about 64 ins. long by 2 ins. 
diameter, sits loosely-damped on 
the iwrfuratcd mciu hmi\ M; a 
brass lube for supplying tho 
oxygen {>afiKeH through a thiek- 
w'alled rubber lube fitted to the 
drawn-out upficr end of the 
combustion chamber, and may 
bo fixed in position by tightening 
the thumbs^w. 8. Two upright 
brass tubes, joined above by a 
vulcanite cross piece and provided 
with terminals, tranHinii the cur¬ 
rent K>r igniting the coiil. These 
tubes are lu luelaUic cuniieetion 
with the metal base and through 
one of them an insidated wire 
passes from the terininiU to a 
short insulated vertical rod inside 
thccomhustiouclmmlier; asecuml 
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rod, lirnt in i hn form of o ring to 
lupiHirt the criK'ible in which the 
cou ie burned, is in metallie 
coimeution with the metal baMi. 
The upjier ends of these two rods 
«e OB k lerel slightly higher 
4hiin that of the top of tho 
eroeihle, *Bd are conneeted by 
inoww a tMn piatiaum wire 
wtdeh tin be made to glow hy the 
passage of aa eleetno oorront. 
The perferated metal discs, D, 
which Mm to bleak op the 
bsihUM of fm passing tteoug^ 
Hie ' water in Ihe eatoriantU', 
Me iMlle tejAlde oa the aprights 

to is 'to aoceiM!' 


no ioimwnt nay be wbtakiad Imi storw ottttt or 
from the oiduiaty Ughtfaia eiretdt wImr tida ayaUaMe. 
In the latM' ease, tm rewstanoe riunm in Vig. II WW he 
of aervtne. To ronsfmot this, owide-moutbed ghusi battle, 
ft laa. to ft Ina hif^h and 3 ina to 4 iiia. dianimert it Aftad 
with caiistin soda solution of npproximaMy 0*1 par eont, 
strength, and fitted with a rubber stopper. Two ateeftroitos 
are made by twisting stout copper wtia into the form of 


fto. SI. * 



’ liat sismlH oi alsnit 2 ins. diuiiioter, end bending the 
steniglit ends of the wire el right sn&tes to tliesr. (Jiic of 
i tliCHc spirals rests on tlie bottom of the bottle, the straiglit 
portion passing through n gisss tube whieh is fixed iii 
! the stopfirr: tlie upriglit wire of tlie other electrode 
i also passes tliioiigli the stu[)per, and a tliird perforation, 
into wliieli a glass tube drawn out to a ceplllary is fitleil, 
permits the gas liberated by the current to eecape. The 
ImttJe is conveniently fixeci to a wooifen hnee provided 
with terroiiuils, and a circuit-inskiug key, m illustrated. 
Tho terminals, T, are connected to tliose of the calorimeter, 
and the other two tcriuinals to the electric mains. The 
distance between tlie two electrodes is reguinted hy push¬ 
ing tho upper electrode down till the thin platinum wire 
glows on doprossitig tlic key, K. Further adjustment 
may be cifectw if noccasery by elleiing the cooceutratiou 
of tile caustic soda solution. 

For tlic determination of the ealoriiic value almut 1 gem. 

: of the coarsely powdered coal is weighed out approxi- 
I mainly, compressed into a pellet, and weighed accurately, 
i A piece of thin enttuu yarn, about ft ins. long, is tied 
I round the |iellet, the short end is cut off, and the pellet 
j ill trensferred to the platinum crucible along with any 
{ powdered coal wliich may have been detached in the 
I operetion ; tlie crucible is placed on the support, the 
{ free end of the yam is tied round the thin platmunt wire, 

I and the loose end of the cotton is cut away. Tho glass 
! combustion cliamhor, with the brass tube in position 
sliowii in the illustrution, is placed on the stamJ and died 
liy tightening the tliumbecrcw, 8; a slow curreat of 
moist oxygen is passed thruiigli tho auijaratue, which is 
then immersed in tlie cslorimeter beaker containing 
8 litre, of water, theteni]ier«tureof wbicb is l-ft” to I'TS” t:. 
below that of the room. After an interval of 10 minutee 
the temperatut* of the water is reed to l/10(f C., the 
oxygen sup{dy is increased so that a rapid ciurent of gas 
posses, and the cotton fuse is ignited by dspreeslng the 
key. When tho volatile matter is burnt tbs brass lube 
I ia gradually lowered till, at tim end of tiie eombnetiop, 
the opening is directly over the glowing coke. When the 
I oowbustitM is comtitete, the rubber tube connecting the 
oxygen supply with the caloiiaieter is detached tti allow 
j the water to enter the glass oombusUoD chambw, the . 
I water is thonnighty stin^, using the apparatus h^ hy 
; tha vaJesoits ctoss-piem as a •t&ta, emuiartipa hi ftgaki 
i UMd* with the oxygen supply to ocBtinue the nliai^b 
I a«gi the maniaaani tempeeatura ia cdaaatwad. 

IFftier Mftns.—Tbit adunild in atrer* eaae be datocftilMd 
ftora ikw fesuita of a number td.eomwiatiofM of i|» ayetawe 
eMd«l'lwanxicwlOtiifki»aian U WgKONkooriiafMMlra 
«aitM|.'<k'WW't<a«4.«ad.M« ^Mwyod m«i('.iaaiFint«ie h 







teM eomhiMioa at (ke oottan tiMi. 

Fm» •MMMfMb-^Thit It d«l«’iBftHd bf bonlDg « 
tatgUi «f tto 7MB rolM a|t inia • (Mil, mmI 
notlail Uw tte «(tBWfwrMuia. Th« fatal, enrivtd hf Hit 
p ti t ty at thatanwt fpt <fae tfatttl apitct at timt maeMory 
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axpatiOMBt may tw apoifaxl in the lattet dbm through 
inacitMtrally leaving the awiteh on during tlie wMe 
period oi the eombualMin. 

A eM*fai% atindardiaed thermometer graduated in 
l/lIT th and read to I/IOQ" with the help u{ a lene 
wUI|!iv«ada|reea{ aoeuracy whieli doea eufiieient juntice 
to tnt methon. 

In nodifyi&g iitt> original apparatua, the liniitationa o{ 
.the method have been tept in view and lehuemente, aucli 
an addition of a double jacket tor more perfect iu- 
auiation, which would add coiuridorably to the coel of 
eontlruittioii, have not been introdnoed, A hi(^ degree 
of aecumey ie not attainable by Ibie method, and hi ouara 
where thii it deaiteii aonio form of bomb colorimeter 
■faould be employed. 


Mwlinff hM (It lhadford, Monday, March llMh, 1U06. | 

MH. TMOHF WniTAKBR U< VHn CHAIR. 

THIS AVOIDANOE OF NOXIOUS EFFLUENTO IN i 
THE MANUFAOTURK OF 8UI.PH.4TE OF j 

AMMONIA. I 

BY J. oRossmamn, pn.i)., v.i.c. (or juRCiiMTim). ^ 

RInoe tlic naaeing of the Alkali Act of 1863, which 
liaa eonfonmi incaTciilabIc lionefita tm the coramunlty 
without in any tray interfering with tlie development of 
rte luduatry which it primarily affected, o fiirtlier eon- ' 
dMon haa neen added to thoae whieh np to that time 
determined Eie vHne of a proeesa, and. however aoccesaful ; 
a nMrthod of manufacturing may h<" from the purely | 
chemical or engineering point of view. It cannot now w j 
cwwldcied aatiefectory if it doea not complv with Uic j 
rulet dictated by lanitary conaideratioha. FrogreaB in ; 
tWt direction ha« been naturally Mow, a* thoae in authority | 
have llberaliy interiwettd the proviaiona of the Alkali 
.Act and mihacquent enactnienle of a ahnllar charanter. 

Itt auch a manner aa not Injurionaly to Intorfere with the 
existing mndea of mannfactuiv. In the caae of aulpliafo of 
ammonia other eireumalanoea had to lie conalderod. Up 
to within oomparatlvHy recent ttmee the bulk of ammiUda 
wae pwduced In gaa worka, which moaHv belonged to 
immiei|i<|I eorporattomi. The ammonia H<iUora pro- j 
dneed were either worked up by the corpomWon lloeif or j 
fay lo«d manufaetureri!, «no the reaidiial piodiuita tortied , 
Into the seweni. In toe eariy stages trf newage nurlHca- | 
Mon tfaeao rwidual Hipiota sreie not honaiderafl to Interfere ' 
the eabeequont treatment of the aeWagn ao long to 


but ovnft th«i, fas long u the ammonfo H only « 
to the mMwfewtaie of illumln»tii)| dto, tSo 
ta rural districts wUl be proportloBiin tojhe fo 
oomparatively email, and oapaWo of HifflHeB*' 
But whom it E teoDveied from Otibet RUunt 
pfowwses, such as ookjng, the ijuMitity bB6« 


proportloBate to the popnlathm, and a sasSB' tfllSlfr ' 
of a few hundred inhawtants may produne^M 
refuse gas Hqiior as a town of 11X1,600 or 200,006 IfalllW' 
tanta. *1^at liquor witt be diaohar^ Into ^ fadMjlSt 
stream In ihi natural noncentratedjjondltltm, and aeotilrwilt 
to the volume of water available In the stream cause famto 
or leas eorioua contamination. .1 ' 

It Is evident that the solution of this pco EwUtt 
1)0 approached from two dlreotlonsi flrsMy, by attottijWM 
to render the waeto liquors limonurtusi seoafaoly.;2T , 
aitering the process of manufaeture in sttcb » manSM 
sc to avoid the formollon of the noHone efBuenkA^ 
gether. 1 have chosen the latter course for ruM OM'WWy ■ 
woidd lead loo far to discuss bi detail j thejpEacfpilfaSl*. 
however, being that even if it wnropossioie to 
the cyanogen coin)K)und8 economloatly. thhpe wm^ 
be sufficient tarry compounds and eommumds ’af'W# 
nat urc of phenols left to render the Hnal otSnOBt ItoXioW* 
and I know of no method of removing these oegiiuo 
comtmimds. .i. 

In designing my process which involveB no stswong 
new discoveries, hut is in ite main points a BOW toWS* 
hination of old and well-known reactions, I realised that 
in order to be acoeptaWe to manufacturers it shpu ld to 
little as jioasible interfere with the present arrang enaopm; 
My (iroocBs, therefore, follows In lie main Hue the Ptojj™ 
mode of manufaotore, aiid branch** off at • WBnetfaHsrt 
point. jL, z 

In the first place the ammonia liquor is dutOled W 
mcaos of steam in the same stills as used at present, but 
with this difference, that no lime or other slluiine swo- 
stance is added.* The resulting liquor oontains ell tM, 
flsed salts of ammonia, besides tar oils and phnnois,'a*d 
salts of sodium. Wo will, in the Itat in»t«im% llalit^, 
that wo carbonise 200 tons of ooa! per day, andtoRt W 
total quantity of Hquor leaving the sWll » HMwO W™J> 
iwr day. tVe also assume that we work wiMi a ftifijl, 
dry coal, which from Its water in the state of nromt**. 
ami from the water formed during oarbmusatioB WBiS 


I aking It mat we nave useu a quamivy vqwm 

to loS) galls, of water for dlltUlatlan, we find tW oqt 
of the total quantity of 10,000 gidls., 3000 grtlt. m .WfatJt 
is freshly formed in every 24 hmim. It is evMont 
remaining 7000 gaOs. can. after cooling, be taed *1*1* » 
the scrubbers for "absorbing a further qiutnMIy’of Ofamic^u 
and ammonia compmnda, and that we shall owy ■••f 
to diapoeo of the *000 gall*. In enoh manmfa'Bt'fa* faiwid 
a nuisance. _ . 

The figures given here KB aetttfai wmlte ^teSf* 
frequently In gas Works andsometlmBS InhpW'WWBbJft 
the latter, however, the quantity of water Mem# totojT 
day often exceeds the figures given here. A* toe aWyifa»t; 
may eontsdn 10 per cent.' and more m<*rt#e. ■em^^ 
easily be shown from toennodymuBioal samdteratm 
that' it is against the interest Of toe oofa# maa>wte*fa»r 
to use ooaf with an exotesive amount 
snstor admtxtttiK); and H, aa i« ;Hte; 


ifaaw. ' 'teto WB' fardueenieitt fo'''taiee extettiimiit Ktewnres 
H. ".It'faM,’teMteter, :faaoote» m 

'' «i falei it -te'*tfa:itetiite''llfaA twm 



















'•■'v|<'V7^*f'",« 
'■ ^i»..,<a' ■'* 

'.-f 'V->- J 


it im. 

-wkethw tfcett *ra eoiia at snAli. 
KatutsHy, wwrter the quMfity 
,]»tWiew the fireeter to tto qMwtitv at w»t«- 
ewri M riM eyelean emy dey, umI tW groetwr 
■« «e»te Jiquor from the stilto to be 
S'H P**«e«» in {iro^tioB to the qquitity 
tHyh.eHwr'hqaiBg |n*y m book to the scrubber. 
»»g»t Of the liquor waioh goen back to the 
SfP® gHKhuIty h^mo rtohar In dlwmlved fixed 
W ptmit eomyouiuto. But it will reach ite 
*W OMtioU which to withdrawn every 24 houni 
totoMtowt becomeg of such stecMth that it 
jhj^Wlieh m fixed compounds as wifi be equal 
quantity of these compounds which the 
'HifliD produce in every 24 hours :— 

*«<m aj'Y'ttty effluent liqum from still in 
^XBt^.Sa hours. 

of gaUs. taken baok to scrubber in every 

fixed asiinoiua compounds formed 
BMM (shown from testing the first operation), 
*^lWt of the qimntity of fixed ammonia 
Mk uditoh will be oontmned in A: 

n AO 

r‘; • ■ 

jfiiaat to aaosxtidn how long It will be before the 
r win reach ^t strength to within 1 per 
.. find the number of days t from tlio formula : 

>1 — TZWV ■ 

^lls., a«7000 gaBs,, 0=400 lb., then 
:fi4Ba dischaiged from th» ammonia stills r^l 
400>e3t=1338 lb. = l<) per cent, of 
*5“ fr^ the time of the first operation it 
Je dey* before that stage to reached. In like 
l^rsbcnld have to deaf with an installation in 
«Ex ;ied|h. 15 pw cent, of water were used for ooking, 
dhtain fqt »»«y ton of ooal about 30 galla of 
doadmsei and somewhere about fo galls, 
ftom water forming oombinationa We 
ewtoae, lor 800 tans of coal per day have to 
my praeess of about 8000 galls, from the 
-Mm tof this would have to be added 1000 gaUa 
1* the dtotUBng of ammonia, total 


qf water used for the absorptiim of the 
aerubboni varies considerably in different 
MMtally laeger in coke than in gasworks, 
qf ammonia as an average yield per ton of 
^P^Hrtd woduce 26 galto. of 10 os. Bquot, 
On an average the Uqaqr 
» « «to*B«th. so that frar 800 tons 

MB 1 ^^ tof watw would have to psM 
Tt,St »*•«? ** home. As a .nattw 
. sw ««<Jsa%^ some of the ammonia 
^ «<ml^b^ And 
■ a* wattr in the «osl, 


tj- '"'■'I'v,.. ■ 

’sia4'isi«i 


.geiL' toA 

Tihjw'do^.a strong, aciaiioo .of 
dhiiwulphato, heiMtwooHUiiiis 
ddotide, and postHfiy some 
chloride can at this stage be removed . to 
extent by aooBng and erystalltoing. and mO/Ocnlfi 
aamples wldch I nave examined conteinadij'iBlp'f 
cent, of the total ammonia going; to rMf;) 
ammoninm chloride, the recorary of tAa j’iiMWIfiiHil r> 
ohloride as such ahoidd yield Oansideralde 
The remaining mother liquor will bow '''i.t 

thiosulphate, omoride and thiocyanate. Thto aqiNie ff 
placed in a still and nentzslissd wiMi weak eutpkWoWeUI 
so as to deoompoM the thioaulldiate; ’ after. 
such a quantity of snlphntis amd w more of a9M|to.4W^7|to.v '< 
to added as would .form ammonium hydrogen; 
with the ammonia contained as tbiocysnefie., tQn^hinipjg.; 
to about 10(f CX or less and agitating, the '■titte' tyew i t te ) ;:;; 
becomes partly deoomposed, and part^ dtotili 
Sttoh. On passing the gases through nmestiine h-.tieMi fy 
solution of calcium thiocyanate to ohtainedi hydrochl^O' ' S’ 
acid not being liberated if the temperature and other. :, ’ ' 
cmiditions 'kre followed out aoconnng to the above, 
After passing the osleium oarbonato ,abmber. &e 
are takeb through a mixture of an iim ealt with antolh. 
or through oxide of iron purifiers, and in either ease 
sulphuretted hydrogen and cyanomm compounds Cftimr. 
than thiocyanate are thus removed. 

The liquor from this still whioh contuns ammooitnn 
sulphate, chloride and free suiphutio acid, bnt ne 4hio- 
oyanate may be used for diluting the sul^urio aidd’; 
whioh to used in the saturator. Iti wffl, however, <4ti 
existing installations probably be bettor to use a e^lMite 
satnra&g box built of stone for this liquor, and taUtpeet : 
of the ammonia from the main into it, so ss to evoid «tiy 
chance of the lead in the qld saturatiw being attadked^'l^ 
any hydrochloric acid whioh may be set free. In new 
installations the ordinary saturator would serve the 
purpose if mode of material which will resist hydrooUatfo 
acid, always provided that it weve found that the 
coming from the sulphocyanogen still attaoked leiin..; , 

One great advantage of the method whioh 1 nfmiMie' ’ 
to that it cnablea us to recover the fetrooyaifide qt eM^ae ‘ ' 
tibe thiocyanate without interfering with the {M(it ae":|i < ' 
to in uae at preaent. It to well known that many {froopi^;. ,, 
have been deaimed to remove the cyanides .ami fipn- ’ ' , 
cyanides from the gaseous products of ooal dtotfitipjEli, 
by paMting them through alkaliae emulsioiia of ,l«(fala| .: 
oxloa AD thoae prooessea requite speeial WiMing. 
avparatua, and in the. case of gasea from ookejreariiL^itfe ', 
laM that the raaulta obtitined have been iwsctiabeiti^v i 
Two ways of -recovaing cyanides and 
open to my method. Where the quantity of theaa'aip#" '•: / 
pounP is Isige, they may be removed as toHptt)da’M^'''i^‘:':jl 
oyanhlee or zmo fenoeyaoides by adding''.forwai/W .tips'' 


mpate to the oaact proportion (to ,ba piev' 
taiaed by test), to the evaporated liquor and 
oatofnlly with sidphuric acid. After fih 
anay .gn to the stiu and be treated w^h a 
ti(.a(d|huiieaoid in order to pm i n ate the .. 
'.■Itait, whaea'^the’ quBtdlty'df:'fteroeyaBida..'t|,; 

" wuaf waMtiB.' '&«r«r 'totoifi 

■ 

■'Mm 
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that it should in no case exceed In cost of working that 
of the present method. There is a saving in not using 
lime, which amounts to 3 b. per ton of ammonium sulphate, 
a saving in the quantity of steam used, and the amount of 
la^ur should be the same as before. There should bo a 
gain in the yield of ammonium sulphate equal to about 
4«. per ton, as no ammonia left in the waste liquors 
from the stills is eliminated from the system. There is a 
gain through the recovery of thiocyanate and ferro- 
cyanide, which, taking them at only Id. per Ib., would 
amount to from 4s. to 208. and more per ton of aniinotilum 
sulphate ; and the extra profit on ammonium chloride 
may be put down at from Bs. to ISs. and more. Against 
this probable saving of from 20e. to 408., wo have to allow 
for the cost of evaporation, the cooling of the liquors, 
and the amortisation and depreciation of the extra 

lant required. The cost of the first item will greatly 

eix?nd upon local ciroumstancos. Where the amount of 
water in coal is normal, there should be sufficient waste 
heat in coke-oven works to render this operation free from 
being a charge on the process. In gas works, where there 
is no waste heat, the charge should not amount to more 
than Cs. i^r ton of sulphate of ammonia, ns there is 
always suhicient breeze in these works to spare, which 
bos only a low commercial value, and in some eases almost 
none. And even where the amount of liquors producetl 
is excessive, it will, in manv cases, bo found that there 
will be sufficient waste coal and coke of unmarketable 
quality which can bt' used for evaporating purposes. 
Tin* cooling of the liquor also depenas on local circum* 
stamfcs. but even under the most unfavourable conditions 
the charge for it would be small. The depreciation of 
plant could only take place in the evaporating apparatus, 
which IS not expensive; and as the total installation is 
not costly, that item should not senously affect the 
process. It must be borne in mind that this process has 
not been designed with a view to effecting a saving in 
manufacture, out with a view to alter the old process m 
such manner that it will comply with such sanitary 
conditions as may reasonably be imposed upon the 
manufacturer. If it will accomplish this without extra 
charge to the manufacturer, it will have done all that 
can be reasonably cxixu’ted from such a process. 

Discussion. 

Mr. W. McD. Mackey said he thought there was only 
a restricted market for cyanides and ammonium cliloride. 
Ammonium sulphate had a very stable price, and the 
market was one that was cajiaUe of almost indefinite 
expansion. What were the methods of evajioration to 
be used Y 

Dr. Wilson drew attention to the importance of the 
subject, on account of the large development in the coke 
oven industry within the last few years. This had 
caused an increase in the jxiUution of streams and the 
atmosphere. By the public health law, it was furbiddeu 
to discharge liquors from washing gases into streams 
and he was therefore glad of the conclusion that this could 
be totally avoided. In the West Elding of Yorkshire 
and in all oolhery districts the industry was likely to 
increase. There hod been very marked pollution in most 
of the cases of new works, and if manufacturers could 
change this it would be for the public good. 

Mr. Purdy, speaking as manager of a coking plant, 
said the difficulty hod been overcome at liis w'orks The 
liquors w'ero passed backwards and forw'ards through 
about 200 yards of open launder drain with wood hurdUis 
forftaking out the lime, &c., then mixed with the drainage 
water from the engines and boilers and run into a pond. 
They were pumptS back as required into a tank, unci 
thence to the Imilers and so used again. This had done 
away with the use of boiler comixisition, as the liquors 
were found to be boiler cleansers. A careful watch had 
been kept on the boilers, plates, taps, Ac., but no corrosion 
bad yet been noticed. 

Mr. WnjTBBD Wyld asked what materials Dr. 
Grosamann would recommend for the evaporators. 
Thiocyanates, sulphides and ammonium ohlorido would 


OF SULPHATE OF AMMONIA. 


act on all ordinary metals such as iron, Ac. Ammonium 
chloride crystals as obtained from gas liquors were usually 
in the crude state and almost black, and only a limited 
amount could be put on the market 

Mr. T. Fairley corroborated Mr. Wyld’a remarks, 
and said he had found ammonium nitrate to bo very 
corrosive, and to act almost like an acid with some metals. 
He thought the disuse of lime and recovery of ammonium 
chloride a distinct gain. If ammonium chloride was 
used for production of manures, the })crcentage of ammonia 
would give a limit below* w*hicb its value could not fall. 

Mr. F. Scuddeb said he was very much surprised at 
Mr. Purdy's statement that the waste ammoniacal 
liquors could, after dilution, be used again in the boilers. 
This was quite opposite to the inference to be drawn 
from the chemical analysis of such liquors. Coals 
carbonised m coke ovens seldom yielded less than 12 per 
cent, of water. The quantity of liquor to deal with 
would, therefore, ou the average, be higher than that 
assumed in th(' paper. Colliery proprietors hod been 
forced to face this ijuostioii of dealing with the spent 
liquor on account of threatened legal proceedings. The 
initial cost of a coke oven bye-product recovery plant 
necessitated, in order that profitable results should be 
obtained, an increase in the yield of coke over that yielded 
from ordinary coking ovens, and the recovery of the 
ammoiua in a marketable form. At present, the bulk 
of the waste liquors produced in the country go, after 
settloiwent, directly into the sewers, and that was one of 
the ineaiiH of disposal. In Manchester that had not 
been found to interfere in any wav with the bacteria 
beds or otiier methods used in the subsequent purihoatioa 
of the sewage. Dr. (>rossmann had not stated the ratio 
of free to Hxed ammonia in the liquors. Lime was not 
to be over-valued for driving off the fixed ammonia, 
the amount of sedimentary matters which bad to bo 
dealt with from the ammonia stills being a serious matter; 
caustic soda was therefore to be preferred, and as a matter 
of fad, several works in the south of England were 
employing caustic soda with economical results. A certain 
amount of clean water must be used for removing the last 
traces of ammonia in the scrubbers, and that would have 
to go into circulation, and would bring up the cost of 
evaporation considerably. Cyanogen compounds must 
not be counted upon as a source of profit, since the supply 
was very much in excess of the demand. He advocated 
careful consideration of the amount of water in the coals 
used, since it was advisable to have the ammonia in the 
moat conoeutrated form possible. 

Dr. (yROESMAN.v, iu reply, said the cyanide industry 
in connection with gas wor^s was develo^nng very mucli, 
and gas works managers continued to put up plants for 
tile recovery of cyanides. The main source of these 
compounds would, in the future, be the distillation of coaL 
He thought sufficient allowance had been made in his 
paper for any re<?uction in the market value of cyanides, 
by taking them at only Id. per lb. From a onemiat’s 
point of view he was unable to understand Mr. Purdy's 
success in using the waste liquors when diluted in boilers, 
and felt that, sooner or later, accidents would happen and 
trouble be caused. Corrosion and discoloration in 
eva])oratiug ammonium chloride solutions could be 
prevented, and he thought it likely that a method would 
soon be devised for even overcoming corrosion in many 
other cases. The relative value of crystallised ammonium 
chloride to sulphate did not depend on the ratio of 
ammonia in the two compounds. Ammonium chloride was 
from £5 to £10 per ton mgher in price than the equivalent 
in ammonium sulphate. The amount of liquor which 
was produced every day from coal distillation and rendered 
evaporation necessary could be boiled down at little cost, 
as in a gas works a largo amount of worthless fuel, and in 
coke works besides, unmarketable fuel waste heat was 
available. Mr. Scudder's statement that in Manchester 
the waste liquors from the gas works had not been found to 
interfere in any way witii the bacteria beds or other 
methods used in the subsequent treatment of the sewan, 
was diametrically opposite to the information he (1^. 
Grossmann) had on this subject from a most competent 
quarter. 
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[May 19. 300ft. 


Meeting held at Lccih, on Monday, April ^th, 1000. 

PROF. n. R. PROCTER IX THE CHAIR. 

RECENT IMRROVE^IENTS IN THE BlOLOCilCAL 
TREATMENT Oi^' SEWAGE. 

BF W. J. BIBOXH, F.I.C., F.C.S., ETC. 

In Fobruory, 1004, I hnd tlie lionour of placing before 
the Society certain euggostions with reference to the use 
of horizontal layers of sihIcb, tiles or other suitable material 
for the purpose tif facilitat ing the (leatniction of the matters 
held in suMpensioii in socage, and thus “ etlectunlly meet j 
the sludge nifiicnlty." i 

I now propose to submit for the consideration of the 
members the results of aetunl work accompliehed on the 
lines tlien laid down. In the previous paper referred to, 
a series of results were given showing the effeet on the 
organic matters in solution when tne layers of slate 
were placed at intervals of 2 ins. apart. For the purjjosc of 
tc-sting the question as to wliether satisfactory icsults 
Dowld be obtained wlicn the layers were placed at greater 
or less intervals, 1 am permitted to quote from the resulle 
given by i>r. Bnvid SoinnuTVjlle ol tlie State Medicine 
Laboratories, King’s College, London, in a paper which 
was published in “ Public Health,” Septemlier, lh04, 
viz. :— 

“The immediate object of the expeiiments to be 
described was to determine the <legree of purification, as 
ineaKured by deei'eaHo in aUniminoid ammonia, corres¬ 
ponding with definite spaces hetween the slabs ot slate, 
with the view of establishing, if ]Kmsible, an optimum 
spHce. 

“Crude sewage, obtained througli the kitidncKH of 
l>r. Clowes from the London outfall, was used tliiougbout. 
Operations were carried out in two laboratory tanks 
of diflerent si/cs. containing borizontal rows ot slate 
slabs, ammged at distsnccs apart, varying tioin 1 in. 
to 12 ins. Care was taken flint the rmulitions (d tem¬ 
perature, time given to tilling and enqityuig the tank, 
time of contRot of sewage with slates, ttc., were as nearly 
as may ho constant. G'he tonipcratnro was ninuitained 


at 16“ C. to 18“ C. Half an hour was allowed for filling a 
tank, half an hour for emptying, and two hours for undis¬ 
turbed contact. Fire hours were allowed for rest. 

“ The optimum vertical space between the rows of 
slabs, as indicated by the experiments, appears to be 
about 4 ins. A few examples selected from a large 
number of results wdll servo to make this manifest’*:— 


f 1 

; Distance between 1 

Percentage reduction 

experiment, j 

rows of slab. 

of alb. ammonia. 


Id. 


r> 

1 

26 

7 

2 

81 

11 

2 

80 

17 

3 

60 

19 

! 3 

62 

23 

4 

6ft 

20 

fl 

46 

;ir> 

12 

18 

37 

12 

1 17 


Tho Corporation of Devizes, having decided to make 
a series of experiments with the view of ascertaining how 
far the metliod of filling the primary contact beds with 
slate would answer for the sewage of tliat town, instructed 
their Surveyor, Mr. F. G. Billingham, to construct a 
pair of experimental beds, the first to be filled with slato 
placed at from 2 ins. to 3 ins. apart and having an initial 
gross capacity of 12^ cb. yds. and the second having a 
mitial gross capacity of 25 cb. yds. and filled with lirecze. 
This arrangement was intended to test the relative work¬ 
ing powers as to quantity of sowagii treated. If tlie pre¬ 
liminary experiments held good in practice the reduction 
in the size of the primary lieds would bo warranted. 
The results entirely confirmed the suggestion that tliie 
reduction m first cost would be justified. 

Tho beds were first started at work in January, 1604, 
and were continued at work for 18 months wdien they 
wore put out of use as the wiiole of the sewage was then 
treated on the new’ beds wbicli had been constructed 
to replace the old system of chemical procijntation and 
sludge presBsmg. 

The lollowing are tlic results of tho analyses made from 
time to time ot the sewage, i?lalc bed efiluents and breeze 
bed etHueiits:— 


First Series. 

Table of rcf-Mlts of analysis of snmiUs ofUcuagc and Eluents from the Experimental Slate and Breeze Bacteria Beds 

at Ifevacs, Wiltshire. 


Sewage. 


slate lied Effluent. 


Coke Breeze Bed Effluent. 


Date of 
collection. 
1U04. 


Jan. 

Fgb. 


March 


29 .. 
U .. 
10 .. 
11 .. 
20 .. 
24 .. 

27 .. 
a .. 
ii .. 


iiO 

ApiU J .. 
». 14 .. 
„ 20 .. 
.. 20 .. 


2*42 

0*815 

7*20 

1*701 

0*82 

0*462 

3*20 

1*020 

8*10 

0090 

7*52 

I'Ose 

4*2M 

1*200 

ft* 4ft 

1*664 

8*50 

1*009 

ft*41 

1*428 

6*27 

0*080 

7*37 

0*080 

10*31 

1*470 

4*23 

1*046 


oxygen 
ubaurlied 
lr(»iii 
Itentmii- 
ganate 
at 80‘ F. 


o*r>o 


6‘02 

7*00 

6*40 

8*82 

8-99 

20*00 

4*34 

8*70 

0*65 

9*30 


Ammonia. 

1 1 

1 £ 

1 s 

i 1 1 
" 1 

' 

Oxygen 
absorbed 
from 
perman¬ 
ganate, 
at 80 ' F. 

Purlllca- 
tiou per 

cent. 

Sus¬ 

pended 

mutter!). 

Ammonia. 

Oxygen 
absorbed 
from 
perman¬ 
ganate 
at 80'^ F. 

£ 

s 

o 

.c 

0 

Punflea- 
tJon per 
cent. 


£ 

9 

a 

X 

.c 

-c . 

SAe 

ti t a 

^i*= 

c «->■ 


£ 

■o 

'5 

e 

S 

0 

< 

A 

m 

ic 

JD 

*< 

C « 

1*00 



2*32 

33 

62 

Traces 

2*09 

0*466 

4.37 

42 

29 

.■i-ftft 

1*263 


8*10 

26 

•f 


6*34 

0*602 

6*86 

64 

11 

l*2:i 

0*448 


7*67 

3 

1 


3*76 

0*488 

5*60 

•+• 

28 

4*42 

0-668 


5*43 

40 

38 


1*30 

0*396 

3*0(1 

61 
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8*60 

1-015 


6*69 

•r 

-8 


7*06 

0*094 

4*08 

+ 

31 

7*51 

1*086 


7*00 

0 

0 


ft*42 

0*969 

4*20 

12 

40 

Hr ck< n 
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0*959 
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19 

21 

6-66 
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5*90 

0*976 

8*77 

H7 

57 

3*46 

0*381 


6*82 

65 
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0*144 

8*04 

86 

06 

6*02 

0*.‘J43 


.3*50 

41 
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6*02 

0-749 

6*30 

48 

78 

5*62 
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S*64 

17 
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1 

,, 
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60 
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0*420 
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Thwe reiulti were so far satisfactory in that they showed 
that the work of treating unscreened and unsettled 
sewage on the slates coiud be accomplished without 
nuisance from accumulated sludge and with the production 
of an effluent which was reo^ for final treatment on 
suitable fine beds. The effluents from the breeze bods, 
however, were not up to the standard and a careful 
examination was maae as to the cause, when it was 
found that a large proportion of the material was too 
coarse, much of it running to 1—2 ins. in diameter. 
The bed w’os then refilled with suitable fine material, 
averaging from a quarter of an inch to one thirty-second 
of an moh. This was satisfactory. 

[The analytical results obtained are given in Table 
(Second Series) on next page.] 

It was noticed that at the end of the discharge from 
the slate beds a small ouantity of semi-black matter 
flowed out from the bea. This was retained on the 
surface of the fine bed and there underwent disintegration 
and on being removed and thrown out on tho surface 
of the adjoining ground dried up into a condition resembl¬ 
ing ordinary mould, no offensive odours being emitted 
in the process. This was so far satisfactory m that it 
meant that there was a self-cleansing action going on 
by which tho capacity of the beds w’ould bo retained for 
a longer period than would otherwise be the case. A 
sample of this matter was collecled and submitted to 
oareiui chemical and bactoriologics] examination with the 
following results, viz .:— 



Per cent. 

Water 

.. 38-6 

Organic matter 

.. 25-2 

Mineral matter 

.. 36-2 


UH)-0 


The organic mutter was found to consist almost entirely 
of the zooglca mashes of bacteria, (lie appearance under the 
muTOBcope being comparable to an ordinary gelatin 
culture. A suinpie of the deposit on the top ot the slate 
at about 18 ill. below the surface of the beds was then 
collected, us also one from the under surface of the slates 
in the same position. The following are the reflults of the 
examination:— 


Sept. K), 1904. 

Deposit from top of 
slate IS ius below 
Burfaee. 

Deposit from under 

1 Bide of slate 18 in. 

: below surface of 
j bed. 


1 1 

Ter cent. 1 

Per cent. 

Moisture. 

76-3 

86-7 

Organic matter .... 

9-5 i 

13*7 

Mineral matter. 

] 5-3 

21‘8 


lUO-O 

^00|0 

Organic matter In the 

(Try material. ! 

liitrogeu in the dry : 

maierlsl. I 

Bacteria per grain of 1 
wet malerial. 1 

Per cent. 

Per cent. 

38*4 

ar-a 

t-94 

51 

199.000.000 < 

207.000,000 


The microscopical examination of the matter from the 
upper surface of the slate revealed the presence of mineral 
dtbns, grit, Ac. Spiral vessels, human hairs, leptothrix, 
anguiUU*, vorticellse, various starch cells. Ac. 

The matter from the under surface of the slate contained 
diatomacce, infusoria, starch cells, spiral vessels, munadina, 
spores of fungi, conferv w, hairs, muscular fibre, fragments 
of insects, Ac. 

On March lOtb, 1005, further samples of the black 
** humus" disobarged from the slato m^d were collected 
and examined when fresh and after weathering, with the 
following results:— 


1 

Freah material. 

Weathered mah 

Appearance. 

Black and smooth 

like ordinal 

Odooi. 

spreading. 

! Selvage. 

mould. 

! Hone. 


l*ei cent. 

Per cent. 

Organic matter in dry 


82-5 

material. 

1 40'5 

Mineral matter in dry 



material. 

59-5 

100-0 

_ «7*5 
100-6 

yitrogen per cent, on 


7-62 

organic matter .... 

8-42 1 

! 


The high nitrogen in the black humus from 
slate hod w'as doubtless due to tho large number of li 
organisms it contained. The experiment on 
“weathering” is of the highest importance as sho’ 
tho manner in which tho solid matters of the sewage 
bo disposed of without nuisance, especially when 
remomt)ered that these bods receive the sewage wit! 
being either screened or settled. 

After tho beds had been at work for 14 months, b 
charged on an average twice a day, the capacity of 
slate bed was measured, when it was found to hold 50 
cent, of the original gross cubic content of tho tanl 
to the level of the Sate filling. It was then rou] 
flushed out when the capacity rose to 64 per cent, S 
of tho slates at the sides were then removed, in orde 
allow the remainder of the slates to be flushed wil 
hose which so thoroughly cleansed the slates that 
water capacity rose to 82 per cent, which was tho c 
contont of tho bed when newly filled with tho sli 
thus showing that by tliis simple method the beds 
be rest^ired, when required, to the condition of a 
bed. This particular bed, being the fiwt constou 
on a working scale was not laid with the same skill t 
now’ obtainable, nor were the slates as well split, espeo: 
the supporting blocks between the different layeri 
slate. Ab now arranged the water capacity of a 
Iwd is about 87 per cent, of the total cubic oonten 
the tank up to the level of the top layer of slate. 

The whole of the sewage of the town was turned o 
the new installation on ^pt. 12tb, 1965. with the rei 
of entir(‘ly confirming the above experiences with 
exiK>rimcuta] l>ed8. 

[The analytical results obtained will be seen in T 
(Third Scries) on next page.] 

The effluent from the fine bed is then discharged o: 
land. 

The deposit from the slate beds has been allowed to 
on to the siirfa('e of the fine beds and there coUecto 
channels, from whence it is removed and thrown u] 
heaps on the surface of the fine beds to undergo weathe 
after w hich it is again spread out on the surface of the i 
In future installations arrangements will be made 
this matter lieing discharged on to a special area of ai 
or similar material, so as to keep the surface of the 
beds as open as possible. 

£xp(‘rimeiital trials of tho use of tho slate have 
been mode by the Corporation of Trowbridge, v 
however, placed tho effluent from a septic tank u 
them as well as on beds filled with granite, sandsti 
coke and other material. The analyses of the respec 
effluents were made by Mr. Waterfall, F.I.C., «c., 
Bristol, w’ho reported that “ in either ease slate gave 
best results,” and us a result the (ikirporation are til 
one half of the primary beds w'ith that matovial. 

Slate b<‘ds ai'o also in operation at the works at B 
Wycombe for the purpose of eliminating the slu 
diHiculty, tho effluent from these being discharged di 
•on to the land with satisfactory results. 

From these various results it is evident that the i 

S estioD to use beds filled with layers of slate divided 
istauce pieces has been justified, and that the metl 
although doubtless subject to improvement deals el 
tually with the sludge difficulty, and renders the sew 
fit for the further process of punfication on either con 

oB 
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beds, sprioklmg beds or oo land when such is obtainable 
of suitablequalityand quantity. 

With regard to the discharge of sewage direct into the 
sea it is evident that the preliminary breaking up of the 
solid matters by inoffensive digestion on a slate bed 
would be an immense ^provement over the ccjmnion 
custom of sending it in with all the solid matters which 
float along tlie coast and form offensive deposits on the 
shore, as 1 found to b<» the case in one instance where the 
whole of the foreshore for a considerable distance at low 
water was reeking with sulphuretted hydrogen, and the 
stones and rocks and many of the seawWs coated with 
Beggiatoa (Jha, the well known “ sewage fungus.’* whilst 
Bacillus edi communis was abundant in all the saniples 
(collected. Such a state of things could not arise if the 
sewage before its discharge ha<f been Rubjecte<l to pre¬ 
liminary aerobic action on such beds as <lescribed above. | 


Discussion. | 

Dr. H. M. Wilson asked if, in the flgures of punfleation 
given, percentages were calculatetl on the cnnle sewage, 
or on the sewage without its aiispemlc*! matt-ers. Ho 
also inquireil wliat amount of suspended solids was left 
in the effluent, and what amount remained on the slate 
bed to be washed out. What was the nature of the 
su8pende<l solids and the p<ireentago of organic matter 
in them, and was there any method of distinguishing 
between living organii: matter which would help purifi¬ 
cation, and dead organic matter which tended towards 
putrefaction ? The advisability of adopting the pro- 

C l method was a (juestion of cost. In this neighbour- j 
it might not be a cheap method, hut the extra | 
capacity of the beds was undouhtetlly an advantage. | 
Dr. Wilson pointed out that, although in testing one 
apparatus against another, i>ercentage purification was 
a good criterion, the fitness of an effluent for a stream 
could not be thus ascertained, as the same percentage 
purification gave very different effluents with a strong 
sewage and with a weak sewage. Analyses were useless 
unless made on the matters in solution in sewage, after 
allowing suspended solids to settle. Some account, 
however, must also be taken of these solids, which usually 1 
contained about half the albuminoid nitrogen. j 

Mr. F. W. KicHAJinsoN protested against the custom of ; 
reporting on sewages in the crude state without first i 
allowing suspended s<.)lids to settle. This gave erroneous j 
ideas as to efficiency of purification. The method of 
shaking up the whole, ana endeavouring to get repre¬ 
sentative samples waa unscientific, and consistent results 
could not be obtained in determinations of albuminoid ’ 
ammonia. Ao. 

Mere settlement gave a large purification on account of 
the removal of flocculent matter, and this result was 
commonly credited as due to the special method of treat¬ 
ment employed by sewage-works engineers. Ho was 
pleased to heir that tlie septic tank was not a necessity, 
as its disuse did away with offensive odours. It was also 
satisfactory to know that the aerobic process was better, I 
and that an approach could be made to natural methods, | 
in which organic nitrogen was oonvertwl to inorganic \ 
nitrates, as in the case of waters in Altering into wells over { 
wide areas. 

A Member aaked if slate tanlw would work with 
brewery effluents. 

Mr. Davies asked if Mr. Dibdin had ever tried the 
direct comparison of a primary slate bed followed by a 
sprinkling niter with the combination of two slate bws. 
He thought it would be of interest if Mr. Dibdin could 
give a few remarks concerning the actual chemical change 
which occurred in the aerobic and anaerobic treatment. 

Mr. Aruttaoe said that at Yeovil the sewage from the 
fellmongering and leather-dressing yards of the glove 
factories was difficult to treat ExperimentB had been 
tried for four years before Anally adopting the septic tank 
system. Mr. Dibdin’s suggestions, re floe beds, nad been 
carried out there. Double contact was adopted with Anal 


deposition on land to satisfy the Local Government 
Board, thus making triple contact. Although the exjieri- 
mental plant was laid down within three yards of a public 
footpath, cottages and a glove manufactory, no com^ints 
bad Mcn made as to nuisance or smell during the time the 
experimental plant was in use. 

Mr. Fairley asked if Mr. Dibdin had thought of 
improving the fine beds on the lines of the other beds, 
since the (larahility of the latter had lieen so much 
increased ? As contact beds depended on surface 
efficiency, thin laminie of slate givii^ more surface than 
coke, would improve their value. One great advantage 
was that the increase of surface also gave increase 
capacity. The difference between septic tanks and slate 
contact beds was. that the former depended on anaerobic 
or putrefactive fermentation for success, whilst the latteor 
worked through oerohio decomposition and oxidation. 
If Hiilphiir were present in the Arst instance sulphuretted 
hydrogen an^l other tiffensive gases would be evolved. 
He aske<l if the laminated sandstone found in this 
neighbourhood could take the jilace of slate. 

]!dr. Harrison said that numerical values were com¬ 
paratively worthless for gauging the puriAcation of 
sewage, for the qnabty of the orgamo content must be 
taken into account in preference to the quantity. Mr. 
Dibdin had not mentioned what became of the matter 
washed t»ut from the filters, and the cost of cleaning the 
slate bed and dealing with the undigested solids hoa not 
lx*en given. The effluent from a slate filter did contain 
some siis})end('d matter, and if this were placed on a 
contact bed, clogging and rwluction in oap^ity would 
result. This would necessitate either remaking the bed 
or washing the bed material, and would consequently 
greatly increase the coat of treatment in a place like 
l^ds, where material was only obtained at a good {urice. 
He agr(*ed that the ideal treatment should bo aerobic. 
The difficulty in sewage works was not in purifying tho 
matters in solution, but the suspended matter. The 
capital cost of the slate bed method in Leeds would 
render its use prohibitive. 

Mr. \V. McD. Maikey understood that the figures 
given cniiid he taken as comparative in the same sewage. 
He was glad to see the diagrams giving the degree of 
aeration of the effluents. The albuminoid ammonia 
determination which hod been employed so long, although 
very useful, was sometimes misleading, and he thought 
the degiv-e of aeration of the effluent gave a very useful 
factor when considering the success of a sewage punfioation 
proc'ess. It was known that tiiere were certain processes 
which took away oxygen. Of two similar effluents 
therefore, tlie one containing the more oxygen was the 
better. Dealing with the general question of the pmift- 
cation of sewage, he considered it was only fair that an 
engineer ehoukr get some credit for bringing about settle¬ 
ment of suBpenc^ solid matter. 

Mr. DiBiiiK. in reply, said it was wrong to claim special 
credit for natural sedimentation in a process, because it 
was common to all methods. Susponded matter should 
be treated as such, and separate<l totally front diffiolved 
matters. The percentage purification was stated in 
terms of dissolved matters in the sewage, the figures 
relating to susjwnded mRlters being given in ^e 
accompanying tables. It was impossible to distinmiish 
between living and dead matters by chemical metnods, 
but an approximate estimate might be obtained by 
microscopic examuiatiou and bacterial cultures. The best 
method of meeting the albuminoid nitrogen difficulty 
was by estimating the organic carbon and nitrogen, but 
this was seldom necessary for practical purposes. He had 
not tried slate beclB for brewery effluents, and wovld be 
glad of an opportunity to do so. It was immaterial 
whether spriiiVlers, contact beds, or land were used for 
treating the effluent from the slate bi^s. The essential 
object of the slate bed was the retention and aerobic 
bacterial treatment of the suspended soUdi^ the effluent 
thence passing to contact beds, sprinkling beds, land or 
tidial river, Ac, ^ 

The essential difference between the aerobic and 
anaerobic treatment was that, in the first case, the action 
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took plaoe in the presence of air, and oonsequently by 
organisms which effected disintegration, without the 
production of offensive gases, nnd uiiose action more* 
over was more rapid and coinjilete than that of the 
anaerobic organisms wliich evolved grossly offensive 
odours, and to a large extent stultified themselves by their 
own emanations. He had not proposed slate for secomiary 
beds, as the weight of tlie closely compacted line slate 
would involve too large a cost for railway carriage of the 
material. For the same reason nnd also because of the 
difficulty of spUttinc it to the required thinness, sandstone 
W'as less suitable, although it worked well as an ordinary 
fflling material, hut did not give the extra working 
capacity obtained by flat, thin superposed surfaces such as 
tiles, slate, &c. He agreed with Mr. Harrison tlint quality 
was more imporlant than quantity in sewage constituents. 
In the pa[)or it had been explained that tlie matters 
washed out of the slate beds dried uji on exposure to tlie 
air to a condition resembling mould witliout nuisaiu'c, 
instead of forming the usual “ sludge lagoons ” so commonly 
met with. 

The question of the ]nitrefaction in effluents had been 
raised. There was no complaint of smell at Yeovil »»r 
elsewhere where contact beds were used, luit in many 
other cases serious nuisance was caused by the exce^si\e 
putrefaction in the tanks, and the gases evolved were the 
cause of trouble wlien the liquid was distributed over 
the beds >»y the sprinklers. An effluent which main¬ 
tained its aeration over 5t) per cent, of the total possible 
was a good one and could not putrefy. With regard to 
the coat of the slate l^eds, he again pointed out the 
advantage of sueh a durable onu permanent material. 
Effluents containing as much as 7 grs. ot su8])en<icd 
matter per gallon had been satisfactorily dealt with by 


the same one acre bed at Barking Creek for 16 years, 
without indicating future trouble. Similar experience 
had been gained at many other*~m fact innumerable 
other—places, and it therefore could not bo seriously main* 
tained tliat fine beds would not work. In fact, Manchester 
alone was extending their use l^rgeljg. With reference to 
the cost of the slate, 128. per cubic yard was equal to 
coke. &c., at fis. in consequence of its giving a twofold 
working capacity. In addition to this, it was permanent 
and couhl he cleansed when required; in fact there 
was no comparison between the two in the long run. 
He was sorry tliat Leeds liad not tried the slate in the 
manner in which he proposed it. They had a small 
sample at high railway rates, and tried it for sprinkler 
beds and as a substitute for fine beds, but not for the 
8pc<Mfic purpose for which it was introduced, tii.: 
primary contact beds to ensure the aerobic preliminary 
treatment of the crude sewage. After all the W'ork that 
had been done by Mr. Harrison, ho was glad to find him 
in agreement as to the aerobic principle being the correct 
one. He (Mr. Dibdin) had been fighting this battle for 
vears. and congratulated liimsolf that at last the point was 
l>cing conceded in all directions. Even the strongest 
I supporters of the anaerobic tlieory admitted that it was 
quite possible to ‘’over septiciso ” the crude sewage, 
j which was a convenient plirase to intimate that putre- 
’ faction was a blunder. In due time they would admit 
1 that the action took place to the liest advantage when the 
I sludge was laitl out in thin layers on a w'ell drained surface 
j in the presence of air, as in land treatment under the best 
j conditions. This was precisely the principle and practice 
; of the slate bed. which thus came nearer to nature’s 
j method than any artificial treatment which had been 
proposed. 


Journal and Patent Literature. 
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(Con/inufd from page 363.) 

High vacua J Produ.ciio7t of - hp means of liquid air. 

U. Claud© and R. J. I/vy. Comptes rend., 1906, 
142, 876—877. 

The principle of the method consists in raising the degree 
of exhaustion by stages. The space to bo exhausted is 
connected with a series of two or more vessels containing 
charcoal. The apparatus is first exhausted by an air 
pump or water pump, which is then shut off, and the 
first (outermost) vessel of charcoal is immersed in liquid 
air, thus raising the vacuum in the space to be exhausted 
and the other charcoal vessels. The first charcoal vessel 
is then shut off and the second cooled, and this procedure 
is carried farther if necessary. The operation is very 
rapid and economical of liquid air; in fifteen minutes, 
starting from a pressure of 2 mm. of mercury, five Crookes 
tubes of 1 litre capacity each, were simultaneously 
exhausted to extinction of discharge.—J. T. I>. 

Enoush Patents. 

Separating apparatus ^ Centrifugal -. F. Kaebl, 

Berlin. Eng. Pat. 6782, March 30, 1905. 

See Qer Pat. 166,662 of 1903 ; this J., 1905, 629.—T.F.B. 

St'jMrating apparatus ; Centrifugal ——. Aktiebolaget 
^parator and A. J. Ericsson, Stockholm. Eng. Pat 
19,109, Sept 21, 1905. 

The improvement is in respect of the method of ttuns* 
porting the solids along the wriphery of the howl of the 
separator to piffnts above the scrapew which carry the 
solids towards the centre of the bowd.* Scrapers attached 
to a oross'plei^ mounted on the shafts of the ordinary 


scraper wheels are provided ; but they arc placed above 
the ordinary scrapers, nnd move along the periphery 
of the howl.—C. S. 

Liquids; Apparatus for treating - with gases or 

vapours. V. Hefays, Brussels. Eng. Pat. 6860, 
March 31, 1905. 

See Fr. Pat. 352,719 of 1905 ; this J., 1905, 959.—T. F. B. 

Mixer or agglomerator ; Vertical -. W. B. Westlake, 

jun., Swansea. Eug. Pat. 8865, April 27, 1905. 

A VERTICAL cylinder is divided into an upper and a lower 
chamber by a horizontal partition. Tho upper chamber 
has a vertical, concentric, inner cylinder, and the lower 
one is divided by horizontal, perforated shelves. A 
central vertical shaft, on which blocks carrying agitating 
arms are fixed, passes through both chambers and is 
driven by spur-wbeeU fastened to it both above and below 
the casing. The material to be treated is fed into the 
top of the upper inner cylinder and passes from the 
bottom to the annular space, and thence to the shelves 
of the lower chamber, from the lowest of which it is taken 
away. An induced draught fan placed at the top, and 
communicating with the annular space, draws a current 
of heated air, mixed with a regulated supply of any 
desired reagent from a measuring apparatus through the 
lower compartments, and also carries away any vapours 
given off during the operation. The material in the 
upper chamber can be subjected to the action of steam 
or ^as, which enters by a pipe passing through the outer 
casing, into and around the annular space and then into 
the inner cylinder. Reference is made to Eng. Fata 
868 of 1872, 8781 of 1885, 2807 of 1886, 2281 and 14,852 
of 1899, and 21,800 of 1903 (see this J., 1887, 134; 1900. 
231), and anything described therein is expressly exempted 
from claim.—*W.H, CX 
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Cl. L—plant, apparatus & MACHINERY. 


Purifying, humidifying or cooling air or other gaseoue 

fluids ; Impts. relating to -. T. F. Shilliiigton and 

J. A. Hanna, Belfast. Eng. Pat. 10,562, May 19 , 1905. 
The air or gas is passed through a wheel formed of con¬ 
centric rings or hoops, and which, on being rotated, serves 
to dissipate the humidifying liquid as spray amongst 
this air or gas, and the air or gas thus treated is sub- 
eoquently passed through a cylindricnl thamlicr provided 
with baffle-plates to cause tfie deposition of the liquid. 

-IV. H. C. 

Compressing air; Apparatus for -, ap/>lieable also 

for pumping liguids. W. B. Barker and W. MaoConnal, 
Liverpool. Eng. Pat. 10,557, May 20, 1905. 


any desired number of devices for ensuring the circulation 
of the attemperating liquid, each consisung of two con¬ 
centric tubes a'ith a narrow annular space between them, 
the cooling Uquid being introduced through a third con¬ 
centric tube, and deUvered through a terminal chamber 
into the annular space, which it traverses as a thin 


Drying and conditioning machines. J. H. Lorimsr, 
Germantown, Pa., U.S.A. Eng. Pat. 22,816, Nov. 7,1905. 

•See U.,S. Pats. 811,300 and 811,307 of 1900; this J.. 
1906, 211.—T. F. B. 



Two horizontal cylinders, o, having movable plugs or 
pistons, c, are mounted above a common vertical cylinder, 
b, provided with a piston, d, actuated by the wheel, e. 
The cylinder, 6, is filled with a liquid such as water or 
oil, and during its upward stroke the piston, d, forces 
the Uquid past the midfeather, m, into the horizontal 
cylinders, a, a, and causes the pistons, c, r, to move 
outwards. The pistons, c, drive the air in the cylinders, 
a, through the valves, /, into the annular jacket, i, and 
thence through the pipes, i, provided with non-return 
valves into the compressed-air reservoir, j. At the end 
of the upstroke, when the pistons, c, reach the end of the 
cyiinden, a, the valves, /, are closed by springs, I, and 
as the piston, d, moves downwards, air enters the cyUnders, 
*, through the pipes, /*, and non-return valves, g. —W.H.C. 

Fluids; Apparatus for effecting interchange of temmrature 

between -. E. F. Daniel and G. Thornley, Burton- 

on-Trent. Eng. Pat. 19,724 a, Sept. 29, 1905. 

The vessel containing the Uquid to bo cooled, is fitted with 


Hygroscopic packing materials ,; Impts. in -. P, W 

Braun, Feuerbach, Germany. Eng. Pat. 23.658. 
Nov. 17, 1905. 

Calcium chloride, phosphorus pentoxide or other hygro¬ 
scopic substance is finely ground, mixed with plaster of 
Paris in the proportion of 4 parte to 2, and then incor¬ 
porated with ground peat (1 part), the whole being 
exposed to damp air, whereby it is rendered hard ana 
unbreakable by shook whilst in use,—C. S. 

Umitep Siates Paiehts. 

Drying apparatus. W. BeU, Burgbrohl, Germany. U.8, 
Pat. 814,606, March 13, 1906. 

The drying chamber of the apparatus is cironlar in section, 
and in it a drum is mounted to turn about a vertioid axis, 
means being provided for rotating the drum at suitable 
varying speeds. The periphery of the drum is perforated, 
or made of wire fabtio, and provided with a number of 
perforated rings to form a number of grooves to which tbs 
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articles to be dried are attached by means of detachable 
•perforated straps; the rings and straps may be of vire 
fabric. An operating drum is provide<l to \sind on tbo 
detachable straps, and apply them to the drum. A 
number of “ventilating ladlcK ” in the drying drum 
force hot air through the dr\im yalle. The circular 
drying chamber has a central dome, 5, and there is a 





central space beneath the chamber, aiu.l a number 
of fiirnaces arranged round tlu* space, to ubuli 
an air-shaft passes from without. From the furnaces 
dues jiass radially m the tk>or of the drying chamU'r, 
vertically through the w’all, and radially in the cover of ! 
the drying cliamber, and upwanls in tlie wall of the central | 
dome, tothecliimney. .T Air channels on the sides of the ; 
flues communicate with the upper }»ftrt of the <‘entral j 
space and with the ilome. ns also a number of inclined I 
air channels with the lower pait of the c<‘ntrnl space, I 
and with tlic circular drying chamber on the periphery. ' 

—\V. H. 

Kiln", Dowrtdrnjf -. (1. K. Snowden, New f'umbcr- 

land, W. Va. X^.S. I’at. 8U>,7r)2, April 3, ItKKi. 

ThB 5 kiln is provided with: a central cylindrical flue 
ocoupying one-third of its floor area ; witli radi/d flues 
extending from tJua central flue and closed at tlioir outer 
ends ; with independent segmental flues jilaced at, opjiosite 
sides of the central fine, a serums of radial flues extending 
from the segmental flues and disposed between en<-)i pair of 
floor-opmiings thei'cin, chimneys placed in the kdii-walls, 
each communicating with a ra<liai flue from a hcgmental 
flue, and also with heating-furnaccH placed in the kiln- 
walls alternating with the chimneys.—A. Cb L. 

Furnace ; Hot-hlnst -. «). M. McOave, Toronto, 

(3hio. V.S. pat. 81fl,877, April 3, IflOC. 

The claim is for a furnace with a closed asli-pit into which 
the admission of air can be regulated. The furnace is 
provided with air-heating flues, formed in the side w'aDs 
and top, W'ith separaUi outlets into the front and rear 
ends ot the combustion chamlier.—\V. H. C. 

German Patent. 

Vacuum emporaanij apparatus. H. Andr^. (ler. Pat. 

165,(K)(), Feb. 23, 1904. 

In order to render the apparatus claimwl in Ger. Pat- 
147,777, Jan. 10, 1002 (see Eng. Pat, 0H47, March 24, 
1903; this J.. 1903. 787) stiitaole tor the evaporation 
of tliick liquids, and for roasting, carbonising, &c.. the 
tulicB rising from the baffle-plates are connected to a central 
hollow' shaft, which rotates with the baffle-plates, and is 
provided with outlets for the vapours evolved. The 
lower end of the hollow shaft is furnished with a discharge* 
tube for the less volatile products formed. Further, in 
order to carry forward the material under treatment, j 
the hollow siiaft, or the under sides of the baffle-plates, | 


are furnished w’ith inclined plates or lilados, of which- 
alternate ones are longer than the othera The material; 
falling from the baffle-plates on to the bottoms of the 
evaporating pans, is puMied by the longer blades towards 
the shorter blades, which in turn force it into and through 
the tulies connecting the different pans, whilst similar 
blades fixed to the under sides of the pan-covers distribute 
the inateriHl over the baflSe-platea—A. 8. 

I 

i 

U.—FUEL. GAS, AND LIGHT. 

I {Continued from page 365.) 

! Coals. E. Doiiath. Z. angew. Chom., 1906,18, 657—067, 

. The following is a summary of the author's arguments : — 
(1) In the majority of there is a decided distinction 
{ between lignites (brown coals) and pit coals. (2) Tho 
I transforinution of lignite into coal cannot be brought 
I about by an c.xtensiou of the carbonising process over a 
! coiiisiderablo jK'riod or by contact-metamorphosis. (3) 

‘ I'here is a inarke<l ditfei'once in chemical composition 
I between the .sui>stances wliich have given risc^ to the 
; formation of lignite and of pit coal. (4) Xdgnito has its 
, origin in substancci? containing lignin, whilst the material 
I from which coal is developed appears to consist largely 
, of protculs. which are probably of animal origin. (5) The- 
I formation of coal has in the majority of cases and for 
various reasons been acconipanietl by a more or less 
extensive process of distillation under pressure, tho 
products of which are found in coul in a p^ymeric. con¬ 
densed or other chomicnlly changed state. (6) The 
caking property exhibited by certain coals is due 1o the 
presence of these pitch-liko substances ami products 
resulting from the decomposition of proteids, their amount 
being closely connected with the relative proportions of 
nitrogen ami sulpliur present in coal.—D. B. 

CnlmimctcT : Alcohol - for c.ml testing. W. M. 

XYallace. XXllI., page 445. 

Enolish Patents. 

Peat and the like: Extracting moisture from - 

[clectricalli/l. VV. Simm, Prescot, Lancs. Eng. Pat. 
4792, March K, 1905. 

The peat is compressed Xiy a plunger and is then sub- 
tlivided hy a number of electrode plates connected 
allernately in parallel witli tho poles of a dynamo supplying 
an alternating current of, preferably, over 2(K) volts. A 
dummy plate is used to make holes in tlio pent for the 
insertion of the electrodes, and means are provided for 
closing up the electrodes as the peat shrinks.—C. S. 

Ilrigiicttes ; Manufacture of - [Utilisation of distillers* 

rcfiisc], Baron Armstrong, Rothbury, Northumber¬ 
land. Eng. Pat. 6784, March 30, 1905. 

I “ Pot ale” or distillers’ refuse is concontrated X>y evapora- 
' lion to the consistency of a thick syrup, heated and then 
I well mixed with coal. When the briquettes are required 
I to be waterproof, a little rosin and linseed oil “foots” 

I or glucose, or dextrin are added. A small quantity of 
1 tar improves the quality of the briquettes.—R. L. 

j Co7npr€8sing air, or air and gas [for supplying burners] ; 

1 Apparatus for -. A. Clama, London. Eng. Pat.' 

; 5892. March 20, 1905. 

The claini is for a gas-compressing apparatus for 
I supplying gas under pressure to a burner. The com- 
! presHor is actuated by a hydraulic piston and cylinder, 
connected to a supply of water under pressure. Tlic 
I admission of water to the hydraulic cylinder, and its 
j subsequent expulsion when it has effected its work, ia 
I controlled by a siiecial distributing valve, moved by 
I springs, compressed by an auxiliary niston attached 
I to a rml which passes through the noJiow rod of the 
I distributing valve, and is released by a rocking lever which 
bears against tlie rod of the distributing vuve and the 
rod of the hydraulic piston. A self-starting device,. 
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conaistinff of a spring catch, ie provided to prevent waste, 
should tho pressure in the water main fall below that 
necessary to work the apparatus.—W, H. C. 

Oa» producers; Construction and method of operation 

of -. H. Lane, Manchester, Eng. Pat. 10,032, 

May 22, 1005. 

A fluCTiox producer is enclosed within two concentric 
casings, forming two anntilar apace«t; the inner space, 
through which the hot gases from tlie producer circulate, 
is in bommunicatiou at its upper end with the interior 
of the producer and at its lower end witli the gas-outlet 
pipe; whilst the outer annular space, tiowii through 
wliich the air is drawn on its way to tlie fuel, serves as 
the steam-generating chamber, an automatically regulated 
supply of w’alor Wing caused to trickle dow'n trouglis or 
channels arranged on the exterior surface of the inner 
casing, Tho scrubber, through whicli tlio generated 
gases are drawn, is provido<i at the top with a tlexible 
fiiaphragm, the pulsation of which, at each suction by 
the engine, is cauM^d to operate the valve wiiich controls 
the water supply to the producer. On starting the 
producer, the gas outlet pipe is put into coiniuunicRtiou 
with a chimney provided with means for increasing its 
draught, consisting of an annular grate or cup on its 
extenor, in which light combustible material may be 
burned, and perforations, througli which the gaseous 
products are directed into tlie chimney.—H. B. 


Incandescent gadigtit bodies; Improved process [and 

apparatus] for forming and hardening -. Export* 

Gasgluhlioht G.m.b.H., Nou-Weisaensoe, Germany, 
Eng. Pat. 24,032, Nov. 21, 1906. Under Int. Ooav., 
Dec. 30. 1904. 

In forming and hardening mantles on a machine by this 
process, each mantle is rotated about its axis slowly 
and interinitteutly, instead of continuously and rapidly, 
the rotatory moveiueiits occurring preferably whilst tho 
burner is below and not within the mantle. At each 
rotatory movement the mantle moves through only a 
small part of a circle. In the machine described, a number 
of horizontal discs are caused to rotate continuously by 
means of suitable driving gear, each disc having on ite 
under side a pm. fixed excentrioally. Beneath these 
discs a corresponfling number of rotatable toothed wheels 
are so arranged that the pins on the rotating discs engage 
ill the hollows between tlio teeth, whereby tho wheels are 
I cauHCil to turn iiitermiltently, a little at a time. Tho 
: mantles to bo treated, are suspended from W'ires attached 
! to the under side of these wheels, and are thus given the 
<lesire'l gradual and intermittent rotation. A correspond- 
' ing number of burners is provided Wlow tho mantles. 

I —H. B. 

I Mantles; A medium for fixing ianxting material on 

?ncandescent -. N. Hooiik and L Zucker, Berlin. 

1 Eng. Pat. 255, Jan. 4, 19U0. Under Int. Conv., Sept. 

I 19, I1K)5. 


Oas producers ’; 16'uciion} -. J. Fielding. Gloucester. 

Eng. Pat. 14,498. July 14. 1905. 

To ensure the automatic regulation of the water supply 
in accordance with the steam requirements of the producer, 
water is allowed to descend in a continnous stream or 
series of drops near the air inlet. When the engine is 
not sucking, the water falls into a waste pipe and passes 
away, but at each suction stroke, the current of air deflects 
the descending stream of water into the producer.—H. B, 


I Ignitino pellets arc affixed to incandescence mantles by 
; means of a mixture of aluminium hydroxide, 35 parts; 
I silicic acid, 5 parts; bone acid, 59 parts; witn the 
: addition of a small quantity of magnesia and carbonate 
! of lithium or other alkali metal.—H. B. 

i Filaments for electric incandescence lamps; Process for 

I the. production of incandescence -. Deutsche Gas- 

I gliihlicht Akt.-Ges., (Auerges,), Berlin. Eng. Pat. 19,379, 
I Sept. 25, 1905. Under Int. Conv., Jan. 17, 1905. 


Grids for gas purifiers : Impts. in -. F. H. G. Morris, ; 

Old Brentford. Eng. Pat. 10,971, May 25, 1901. I 

In a gas purifier having distributing conduits anranpd | 
for the horizontal flow of gas, the purifying nialerial is ^ 
supported upon horizontal trays or grids placed one i 
above the other at suitable intervals. The purifier casing i 
is filled up with loose purifying material to the IcvH I 
at which the first grids are to bo arranged, the first layer j 
of grids is then put in place; the purifying material is j 
next filled in to the level of the second grirfs, which are ' 
then put in place ; and so on, until the casing is full. | 


Spent oxide from gas purifiers; Trcidment of - for 

the purpose of revivifying and rendering same fit for 
fc-Kse. A. F. Browne, London. Eng. I’at. 26,899, 
Dec. 23, 1906. 

Spbnt oxide is revivified W passing through it such an | 
excess of air as not oiilv suffices for that purpose, but also I 
to carry off much of tlie heat tfcnernted hy the chemical j 
action, and largely remove the deposited naphthalene. If t 
necessary the product may he kept moist hy means of | 
steam or water spray.—H. B. 

Sulphoc.yanides [Thiocyanates]’, Manufacture of - 

[from crude coal gas], J. Tcherniac. Eng. Pat. 2708, 
Feb. 3, 1906. Vll., page 427. 

Mantle for incandescent lighting ; Spctniancously-igniting 

incandescent -. M. Pick, 1. Fischel, G. Imiela, and 

E. Wallnig, Berlin. Eng. Pat. 19,435, Sept. 26, 1905. 

An igniting pellet composed of platinum black and 
argillaceous earth is attached to the inside of the mantle 
at a ^stance not exceeding 3 cm. from the gas inlet, and 
is connected with one or more ignition stnps composed 
erf ammonium-platinum chloride. (Reference is directed 
to Eng. Pate. 16,414 and 20,017 of 1898; this J., 1898, 
1032. and 1899, 27.)—H. B. | 


See Fr. Pat. 357,842 of 1905; this J., 1906, 116.—T.F.B. 


Uniteo States Patents. 

Fuel gas ; Process for making and- burning ——. W. T. 
Griffin, Plainfield, X.J. U.S. Pat. 816,314, March 27,^ 
1906. 

A MIXTURE of HU pitrheated steam and finely-divided 
carbonaceous material is passed through a heated zone, 
the gases formed being conducted back through the zone 
to a point outside the’same; a supply of oxygen ie intro* 
dueed into the current of gases an(f this mixture is burned. 
beneath the heated zone.—R. L. 

Oas calorimeter. C. E. Sargent, Cliicago, Ill. U.S. Pat, 
816,042, March 27, 1906. . 

The heater is combined with a fuel meter and with a 
water supply. A trough which receives water from the 
heater is divided into two parts, each of which has a 
separate opening. Tho trough is pivoted below its 
centre and is capable of occupying two positions, moving 
under the influence of the water it contains, at a given 
jieriod whioli is controlled by the meter. This control 
is ftflecteci by means of a stop to prevent the movement 
of the water-deflecting device, and an electromagnet to . 
withdraw the stop. A partition in each trough section 
can hold back a portion of the water in each section after 
the trough has moved from one positimi to tho other. 


Carbureiting apparatus. M. Steel, Gosforth. U.S. Pat, 
816,207, March 27, 1906. 

See Eng. Pai 10,677 of 1904; this J., 1905, 665.—T.F.B.. 

Oas generator. J. 0. L. Bormann, Choriotteaburg,. 

Germany. U.S. Pat. 817,035, April 3, 1906. 

The gas generator comprises a shaft provided with a 
lower and an upper grate, and a reservoir.a*»und,the. 
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shaft Channels connect the reservoir and sliaft imniedi* 
ately above the lower grate, whilst air conduite leading 
from the outer air extend into and through the reservoir 
and discharge into the generator. The gases discharged 
through the lower grate are passed through a vaporiser 
where they generate steam in a spiral pipe, which steam 
is blown into the generator below the lower grate.—R. L. 

<3as; Method of manvfactvring -. L. P. Lowe, 

San Francisco, Cal. V.S. I’at. 817,126, April 3, 1906. 

Massis of refractory material contained in a gas gene* 
rator are heated, and siibRCnuently hydrocarbons, pre¬ 
ferably petrolfiuiri oils, arc brought into contact witli 
the coolest portion of the heated inass, the vapours 
being passed downwardw trom tlie cooler to the hotter 
portions of the refractory material. The condousnble 
iiydrocarbons produced are removed from the fixed 
gases (oil-gas), which are subsequently submitted 
to a high degree of heat by bringing them in oonlact with 
the hottest part of the retraotory material. Tlie vapours 
are thus partially decomposed with formation of solid 
carbonaceous matter, steam bemg simultaneouKly admitted 
for the purpose of decomposing and gaNifying tlmt carbon- 
aoeoiiB matter. The water-gas generatefl thereby and the 
oil gag are then mixed. Two generators may be em¬ 
ployed for the two operations of generating and decom¬ 
posing the fixed gases.—R. L. 

Gae watthing device. L. P. Lowe, San Francisco, Cal 
U.S. Pet. 817,127, April 3, 1906. 

Thb gas-washing apparatus claimed, consists of a casing 
eontaimng transverse partitions extending upwards from 
the bottom of the casing, and washer-plates'’ as deflec¬ 
tors, extending downwards to a level below the tops of 
the partitions. There are double transverse walls between 
the partitions, and 0 ]»eninEs in the sides of the casing, 
through which removable noxes for collecting the tarry 
residues may bo passed.—K. L. 


French Patents. 

Retortefor the comrieie dialillaiion of coal; Vcriicnl -. 

H. W. Woodall and A. McD. Duckham. Fr. Pat. 
369,762, Oct 27, 1905. 

exa Eng, Pat 21,447 of 1906; this J., 1906, 306.—T.F.B. 


BriqueUea; Process of trenling - to covadidate them, 

hy carhoniHng the agglutivant aduhfe tn water. 13. 
Wagner. First Addition, dated Nov. 9. 1905, to Fr. 
Pat 360.636, Jan. 6, 1906 (this J. 1905, 721). 

The briquettes ore heated indirectly, by causing the flame 
to play upon the exterior of the waUs of the channels 
through which the briquettes are passed, instead of, or 
as well as directly, by causing the flame or hot gases to 
pass over the briquettes. The hot gases may travel in 
the same, or in an opposite direction to that taken by 
the briquettes, and the forward movement of the latter 
is controlled by a spiral guide formed on the inner surface 
ot the channels.—W. H. G. 


ni.-D£STRUCnVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

AMD MINERAL WAXES. 

{Continued from page 367.) 

Lignite pitch; DiHinetion between - and other pitchea. 

. £. Graefe. ChenL-Zeit., 1906, 80 , 298—299. 

Tfix main differences between lignite pitch and other 
pitches examined by the author are illustrated in the 
following table;.— 



Usual or 
average 
melting 
pt. 

Eesldue left ' 
alter extrao- i 
tlon with 
benseue. 

Sulphur. 

! 

Iodine 

T*lue. 

littDite pitch. 


Per cent. , 
0-0 

2-U 

03-7 

Coal-tar Ditch. 

or—02* 

1 46-0 

0-81 : 

60-0 

Wool-fat pitch . 

82* 1 

0-0 

o-ou 

36-9 

Stcarinc pitch. 

43“ ! 

0-0 ! 

0'«7 

40-4 

Petroleum pitch 1... 

83* 1 

1 2-0 

1-17 1 

49-4 

Petroleum pitch 11. 

73' 

1 8-6 

1-00 ! 

70-3 

Petroleum pitch III. 

126“ 1 

1 4-0 

1-00 

108-6 

Lignite BQudron " 
Wood pit^. 

62“ 

1 o-o 

1-68 

66-6 

195* 

42-0 

0-00 

lJO-0 


—B. B. 


Petrdcim spirit (“6€«tiwu**) and its treatment, G. 

Polack. J. Gasbel, 1906, 49 , 337—343. 

From the behaviour of petroleum spirit, stored in cans and 
other receptacles, in numerous cases of fire, the author 
recoimuenus tliat storage barrels holding over 2 ow t. sliould 
be made of welded, riveted or brazed sheet metal, tested to 
stand a pressure of 2jl atmospheres, and fitted wdth fusible 
plugs to act as safety valves. No taps should be 
allowed, the vessels being emptied through the bunghole 
oitlier by a siphon or pump, and means provided for 
returning to the storage vessel the air displaced by the 
oil entering the smaller receptacles, instead of allowing 
it to 08 ca}>e freely. fSmall vessels, up to j cwt. capacity, 
may be of soldered sheet metal, wliilst those of inter- 
mediate size should be welded or brazed in the body 
with soldered conical lops and screw' stoppers. Carlioys 
should not be allowed at all, being very dangerous. The 
storage vessels should Iw protected from exposure to heat, 
and to this end underground tanks are preferred.—C. 8. 

Petredeum produdioii; Ruaaian - - tm 1905. Oil and 

Col. J., April 28. 1900. 

Accobuino to returns issued by the Association of Baku 
naphtha producers, the total output of crude petroleum 
in the main district during 1906, comprising the Apsheron 
peninsula, amounted to 414,700.000 poods, as compared 
with 614,600.000 poods produced in W4. and 696,600,000 
poods in 1903. The great conflagrations in August wore 
the primary cause of the considerable decline in the 
production. The output in June reached 46 millions of 

g oods, and in July, 47 millions, but in August the pro- 
uction receded to 32 millions, and in September to only 
2.100,000 jxiods. In October, however, it advanced to 
18 millions, and in November to 24^ millions, but in 
December there was a fresh reduction to 19^ millions. 
The export of all classes of naphtha products amounted 
to 376 million poods in 1906, as compared with 492 
millions in 1904. [T.R.] 

Nitrotduene .; Detection and determination of —- in 
nitrobenzene, and of tduene in benzene. P. N. Raikow 
and F. E. Uerkewitsch, XXlIl., page 446. 

Enoush Patents. 

Coke ovena mik regenerator action. F. J. Collin, Dort¬ 
mund, Germany. Eng. Pat 10,699, May 22, 1906. 
See Fr. Pat. 364,919 of 1905; this J„ 1906,1166.—T.F.B. 

Coke ovena : Coking of coal in -. The Otto-HUgen- 

stock Coke Oven Co., Ltd., London. From I^. G 
Otto and Co.. O.m.b.H. Dahlhausen, Germany. 

! Eng. Pat. 14,783, July 18, 1905. 

In coking coal or similar substances in ovens, the supply 
of heat to the walls of the oven is out off when the outer 
portion of the charge within the oven has been coked, 
for the purpoM of allowing the heat in this outer portion 
to be utuised in caking the yet uncoked core of the charge. 
This may be done either by inserting dampers in the waete- 
heat flue or by closing the main cook of the heating-gas 
pipe.—R. L. 
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Smulnom of heavy mineral oUa or the like ; Manufaeture 

of -■ j. R. van der Ploeg, Anuterdam. Eng. Pat. 

7609, April 11, 1906. 

Thb heavy hydrocarbons are, if desired, first mixed with 
some light hydrocarbon to reduce the density to nearly 
that of water, and heated with about 1 per 1000 of an 
“ alkaloidal *’ base, such as quinoline or pyridine, enough 
of an inorganic or organic alkaline salt or base being 
added to jprc^uce a slightly alkaline reaction. This 
mixture will, it is stated, form a durable emulsion with 
water.—C. S. 


Okkmxn Patents. 

Coal'tar o^a; ^ Proeeaa for nreyaritig dcrmatnlogicalh/ 

activef high hotting — -, vjhicn do not darken. Knoll und 

Co. Ger. Pat. 166,975, 1903. XVIIIC, page 440. 

Diatitting apparatua for gaa-liqnor and the like. C. 

Francke. Ger. Pat. 165,309, June 6, 1904. 

The invention relates to a device for agitating the contents 
of the still, consisting of a shaft or the like provided 
throughout its length with stirring blades and caused to 
rotate by means of vanes arranged turbine-fashion, 
against which the heating steam is made to strike.—A. S. 

Cj^inder oih ; Testing apT^ratua for ——. F. A. Adolphe 
Tayart^de Borms. Ger. Pat. 166,870, July 3, 1004. 
The oil is allowed to drop into a test cylinder where it is 
subjected to the action of steam under the same conditions 
of temperature and pressure that it will be subjected 
to in practice. The decomposition products of the oil 
can be collected and examined.—A. S. 

Parajjina ; Process for obtaining wax-like —— free from 
oil, from mineral oils. W. H. MacGarvcy and S. 
Ktxansky. .(ier. Pat. 163,380, Aug. 9, 1004. 

The paraffin is separated from the mineral oil by draining, 
filtering or pressing at the ordinary temperature (about 
2(f C.), and is then pressed iii hydraulic presses at a gradu¬ 
ally increasing temperature till the adhering crystalline 
paraffins are removed.—A. S. 

IV.-COLOURING MATTERS AND 
DYESTUFFS. 

(CorUimed from page 370.) 

Anthraguinone 7 Prefaration of - from hemoylhemoie 

aetd. G. Holler. Z. angew. Chem., 1906, 19 , 669—670. 
Thb charge consists of 1 kilo, of phthalic anhydride, 
1*5 kilos, of benzene, and 1*8 kilos, of aluminium chloride. 
This mixture is introduced into a vessel lined with lead, 
provided with an agitator and a reflux apparatus, and 
leated by means of a hot water-jacket. At 30® C. 
evolution of hydrogen chloride comnieuces, and as the 
^mperature rises, the mass Increases in viscosity, until 
t eventually becomes so thick that it stops the working 
>f the a^tator. When 70® C. has been reached, the 
ieatin|j is continued at that temperature, until the 
'Volution of hydrogen chloride ceases. The mass is 
hen cooled, diluted with 3 to 4 parts of water, the excess 
if wnzene expelled by the introduction of steam, the 
esidue rendered alkaline by tlie gradual addition of 
odium hydroxide and boiled for several hours to decom- 
j>se the aluminium compound into alumina and to form 
he sodium salt of benzoylbonzoic acid, from which the acid 
8 obtained in the form of a crystalline mass by acidification, 
.hepdeld is from 146 to 148 per cent, of the phthalic acid 
mployed, being from 96 to 97 per cent, of the theoretical, 
he benzoylbonzoic acid is converted quantitatively into 
nthraquinone when heated with 6 to 6 parte of concen- 
rated sulphuric acid for an hour at 160® C.—D. B. 

Imino-p-dimsthylaminobenzoie acid; The methyl eater 
Reverdln and E. DeMtra. Bet., 1906, 

M, 871—974. 

HE methyl ester of j^dimethylaminobenzoiG acid is 


leadily obtained by beating the acid for several hours 
with rather more than the theoretical quantity of methyl 
alcohol ill presence of strong sulphuric acid on the water- 
bath. The ester is readily nitrated by adding it riowly 
to nitric acid of sp. gr. I -34 at a temperature of^—12“,C., 
this being finally allowed to rise to 10“—18“ C. The yield 
is good. The mononitro compound formed, consists of 
velfow laminm, melting at 71 *5 C. It is reduo^ by tin and 
hj’drochloric acid to the hydrochloride of amino*p- 
dimethylaminobenzoic acid methyl ester. The free base 
can be obtained by neutralising the aqueous solution of 
the hydrochloride with sodium carbonate, evaporating to 
dryness, end extracting the dry residue with alcohol. 
It is unstable in the air, and easily condenses with obloro- 
dinitrobonzene. It is also readily diazotised in the 
usual maimer, but the azo dyestuffs obtained from the 
diazo compound are not fast to washing or to soap, easily 
change colour, and possess no practical value. On 
adding the solution of the diazo-compound to a boiling 
aqueous solution of copper sulphate, hydroxy-p-dimethyb 
aminobonzoio acid methyl ester is obtained, and can he 
isolated by adding sodium hydroxide in slight excess, 
filtering and then precipitating the hydroiW-compound 
with acetic acid. It melts at li8-5“ C.—E. P. 


GaUaeetem of Nencki and Sieber, C^.H^Oe ; Synlheaia 

of -. C. Bulow and C. Schmid. Ber., 1906. 

89, 850—857. 

In 1881, Nencki and ,Sieber obtained “ resaceteln ” by 
the action of zinc chloride on a mixture of reBoroiuol and 
acetic acid, or on resacetophenone: they also obtained 
galiaceteln " CjgHinO,, an isomeride of hmmatein, by 
the action of zinc chloride on gallacetophenone (J. prakt, 
Chem. [2] 23, 541). Biilow and Sautermeister (Ber., 
1904, 87, 364) have shown that resaceteln is 2-(2.4.di- 
hydroxvphenyl).4-anhydromethyl. 7 - hydroxv[1.4 - benzo- 
pyranoll (see this J., 1901, 704). The authors have now 
obtained trimethoxygallaoeteln by the condensation of 
pjTogallol with 2.3.4.trimethoxybeDzoylacetone in presence 
of glacial acetic acid and dry hydrochloric acid gas, 
according to the equation' 

C,Ha(OH), + CHa.CO.CH;C(OH).C,H,(OCH,),+Ha- 

(HO)aC„H»<‘^<»«) •<;'.C,M,(OCH,)a+ 2H,0. 

By heating for 12 hours to 150"—180° C. in a sealed 
tube with concentrated aqueous hvdrochloric acid, 
this forms the corresponding trihydroxy compound, 
2 . (2,3,4 - trihydroxy phenyl) - 4 - anhydromethyl. 7.6 . 
dihydroxy [ 1.4.benzopyrBnol], identical with the gallaceteln 
of Nencki and Sieber. This compound, in the form of 
its hydrochloride, shows the properties of a good mordant 
dyestuff. It yields more violet shades on chrome-mor¬ 
danted wool than Alizarin Brown, and is quite as fast 
as the latter. The shades on alumina mordut are less 
fast, and bleed more. As the compound 


(H0)C,H| 


- 0 — 


* >C(; CH,). OH 


C.C,H,(OH)„ 


an isomeride of Brasilein, is not a good mordant dyestuff 
(Baiow and Schmid, Bor., 1906, M, 214), whereas gal- 
iaceteln and the compound 




from pwogallol and benzoylaoetone, are typical mordant 
dyestuffs, the authors conclude that it is the hydroxyl 
groups in o-positions in the conjugated benzene nucleus 
of the benzopyrsnol group, and not the hydroxyl groups 
in the attacBMl phenyl group, which comer the charac¬ 
teristic mordant-dyeing properties.—E. F. 


Thionine and axoxine dmatuffe; Conatitvtion of ——, 
F. Kehrmanu. Ber., 1906, 89 , 914—926.. 

The author replies to the criticisms of Hantssoh (this J., 
1906, 173) ana also describes fresh experiments, whioh 
support his own views as to the constitution of thionine 
and azoxina dyestuffs.-H. L. 
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aity 15, 1904. 


Enuubh Patentb. 

Iv^pheruJiulphiinic. iiciiU ; Production oj -. E. and 

E. Collier, CKJenbach a/.\lnin, Gormanv. Eni!. l>at. 
783K, April 12, DiOii. Under Int. Conv., Nov. 3 ( 1 , 1(104. 

See Fr. J’nt. 3r)2,2(KI of llKl.'i; tliis J., 11106, 920.—T.F.B. 

Indigo and uimilar colouring matters : ftuluclion of _. 

o' '’•'f'*’'»'>(>■ London. From liiidisclie Aiiilin iiiid 
Soda Fnbrik, Liidwiftslinfen-on-Kliine. Gerimiiiv Enir 
Pat. 12,444, ,liiiie 1.6, IIHW. *' 

See Addition of July .6, 190.6, to Fr. Put. 349,3(10 of 1904 • 
this J., 190.6, 1223.—T. F. 11. 

Colouring matters containing sulphur [Sulphide, dgcstuffsl ; 

Manufacture iij tntervudiatc compcainds and of -. 

J. A. dohiiHoii. London. From Hoilisclie Amlin iiiid 
Soda Falirik. Lmlwiftelinfeii.on-Rliiiie, (ienimnv. Eiiir 
Pot. 16,703, Aug. 1, 1905. * 

SsEFr. Pot. 3.67,tH)Oof 1900 ; tliis J., 1900, 17,6.—T. F. 11. 


aryl.l.S-naplitliylamineBulphonio acids. The new dye¬ 
stuffs produce reddish-brown to violet shades on wool 
I friim an acid bath, which turn to black or dark blue on 
i Mbsetnient treatment with bichromate or copper sulphate. 
The shades after such treatment are stated to possess 
extraoi-dinary fastness to light, acids, alkalis and milling. 
Among the o-diazophenols suitable are the diazo com- 
I puiinuB of mono- and dichloro-o-aminophenol, mono- 
I and diiiitro-o-animophenol, ehloro-nitro-maminophenols, 
intro-o-aminocresola, o-aminophenolBulphonio acidtj, their 
liomologues oiid substitution products. The combination 

of o-iiitro.o.amirio.p-cresoi with l.S.phenylnnplitliylaraine- 
MilplimiK acid and of cliloio-o-aminophenol-u.eulphoiiic 
acid with 1.8-,)-tolvlnn(ilitbylamincaulphoriic acid is 
described 111 detail, the hrst dyestuff produces browiiish- 
ymlct shades on «ooi. wliicli turn to intense blue-hlnck on 
trcatuicnt with bichromate or copper sulphate. The 
latter dyes woo a reddish llordeaux, which, on treatment 
with copper sulphate, ehanges to a rich violet-blue and 
(111 chroming to a (lark blue. Combination is effected in 
slightly alkaline solution.—H. L. 


Pyistuffs: Manufacture of new anthrogniuonr _ 

[AnlhTorem dginiuffs], H. E, New ton, Loudon. FVorii 
Farbeiifalu-. vorm. F. Payer und Co.. Filberfelil 
(.ermaiiy. Eng. Piii. 12.7,69, June 2(1, 19((,6. 

See Fr. Pat. 36.6,331 of 19(15 ; this J., 199.6. 122,3._T.F.lt. 

Pgestuffs : Manufactun of ucic sulphurisid -l.'.’ii/- 

phidc dgi stuffs\. (Ml. ,\bel. London. From .4ct..Gcs. 
f. Amhnfabr.. lierliii. Eiig. Pat. 19,199, ,Sept. 22, 190.6. 

See Fr. Pat. 3.67,986 of 1906 ; this J., 1900, 17.6.—T. F’. B. 


UfiiTEn States Patent. 

Dyestuff: Yellow Anthracene -. M. Kugcl, Wiesdorf, 

Assignor to Farbenfabr. of Fllberfeld Co., New York 
U..S. Pat. 808,762, .Inn, 2, KHItl. 

See Addition of ,Sept. 7, 190.6. to Fr. Put. 343 (i08 of 
1904 ; this J . 1906, 260_T. F'. B. 


Trench Patents. 

Dyestuffs; Manufacture of hlar.k sulphide _L 

CasBolla and Co. Fr. Pat. 359,674, Jan. 30, 190,6. 
TET^-AMINO-IlIPHENYI.-rARA-AZOrHENYI,ENE (obtained 
by the oxidation of p-pheiivlenediamine) or its reduction 
product, is heated with sulphur. The product obtained 
18 then heated with a eoncentrnled solution of nii alkali 
Sulphide, which dissolves it, with the formation of a 
gteenish-black sulphide d.vestiiff. The same product 
IS obtained by heating the original siihstance with a 
pol.vsulphide containing much sulphur.—A. B. S. 

Dyestuffs ; Process of making azo -. Fabr dc Coiil. 

d’Aniline et d’Extraits ci-dev. J. R. Geigv Fr Pat 
369,868, Feb. 4. 190,6. * 

See Eng. Pat. 2228 of 1906; this J., 190.6. 904.—T. F. B. 

Diauisidinc and diphenetidine : Preparation of disul- 

pkonie acids of -. Act.-Ges. f. Aniliii fabr. Fr. 

Pat. 359,214, Nov. 7, 1903. 

Disui, PHONIC acids of o-dianisidiiie and o-diphenctidme 
are prepared by treating these substances with fuming ' 
B^phuric acid, care bei^ taken to avoid an appreciable 
rise of temperature. The new substances contain a 
siilphonio acid group in each nucleus in the p-position 
to the alkoxyl group. Both are readily soluble in wotcr i 
but the sodium sidta are sparingly soluble and crystallise * 
well.—H. L. j 

1 

o-.i^droxyazo dyestuffs ; Production of — .V Fabr. de ! 
iVod. Chim. ci-devant Handoz. Fr. Pat 359 ! 

Nov. 7. 1905. ’ I 

Diazotweu o-aminophenol derivatives are'eombined with j 


^ mC : C<^ J., M CflHj, are described (see this J., 


hulphunsed organic comjmunds: Preparation of _ 

and then utilisation for the production of a red dyestuff 
[/hiouidojn Did], Kidlc und Co. F'r. Pat. 359,398 
-Nnv. 13. * 

The preparnlion and properties of phenylthio-glvcol-o- 
cnrboxylio iicid. tlnimidoxybo-carhoxylic acid, thioindoxyl, 
and a retl dyestuff liaving probably tbi* formuJa, 

’ f'«H. 

lilOC. 3671, Phenyltliinglycol-o-cnrhoxvlie acid is formed 
( I by condensing thiosalicvlie acirf (;„H,(S11)C001I 
(IC.) witli cliloroaeelic acid; (2i by .■ombiiiiiig 
diazotiscd anthranilic acid with thioglycollic acid 

tsU.fCGGHhNj.b.CHjCOOH, is obtained as the first 
reaction product, which gives off nitrogen when heated 
in neutral, acKl, or alkalino solution, and is converted 
with good yield into phen.vl.thioglycollic-o-carboxyliencid 
; A wliite crystalline product of excellent purity is, it is 
stated, directly obtained. Tlie evolution of nitrogen 
takes place at a temperature of 2(F-25» C. in the presence 
of hiicly divided copper. Plieiivlthioglvcollico-cajhoxvlic 
acid IS almost insoluble in cold water, but easily soluble 
in aqueous alkalis, and crystallises well from dilute 
alcohol; 111 . pt 213' C. On heating with (or without) 
the addiUon of condensing agents such as caustic alkalis 
or acetic anhydride, it is converted into thioindoxyl- 
carboxylic acid. Ibis substance is only stable in cold, 
neutral or alkaline solution. When heated, it loses 
carbon dioxide and is readily converted into thioindoxv'l 
especially in the presence of acids. By oxidising agents 
thiomdoxylcarboxyiic acid is converted iiitoa red (TycatulT 
It 18 spariiigl.v soluble in cold water, hut disso'lves ii'i 
aqueous Hlkalis. On acidifying (lie solution, it is obtained 
as a ycliowisli-uliite crystaliiiie product, which grnduallv 
turns red on exposure to the air or to light. Thioindoxyl 
is characterised by the great facility with which it is 
converted into a red dyestuff by contact with oxidising 
agents or the air. It is readily volatile in steam. Tho 
smell 18 einiilar to that of iiaphthol. The now dyestuff 
dissolvi-s m chloroform to a red solution, posiessiiig 
a beautiful yellow fluoresceiiee, but is insoluble in the 
usual aoiveiits. It is soluble in reducing agents such as 
Bodiiim sulphide, hydrosulphite (livpusiilphite). .^c.. 
toriimig a yellow solution from wliicli the colouring 
mattip- IS regenerated by oxidation. Fourteen examples, 
arc given to illustrate the various processes._H. L. 

Dyestuff i Ptokss for the preparation of a red sulphurised 

■ - [I'hiomdigo Ped\. Kalle und Co., Fr Fat 

.3,69,399, Nov. 13, 1906. 

The preparation of the red sulphuristd dyestuff (see 
preceding abstract) by treating thioindoxyl er analogous 
eombinatioiiB with oxidising agents or with a ounent 
of air, IS illustrated by four examples.—H. L. 
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Cl. V.—preparing, BLEACHING, Ac., TEXTILES, YARNS, A FIBRES. 


r.-PRSPARING» BLEACHING, DYEING, | 
'RINTING, AND FINISHING TEXTILES, i 
YARNS, AND FIBRES. 

{Continued from page 373.) 

Ucaching of Wool; Procesi of -. Tbierry-Mieg and 

Co. Bull. Soc. Ind. Mulhougie, 1905, 76 , 47—49. I 

‘he scouring with soap is replaced by treatment with ! 
odium carbonate, thus avoiding the formation of cal* : 
areouB soaps which are objectionable in printing. For ! 
luslin, the ofierations are;—(1) Treatment for thirty j 
liiiutea m w'ater at 40®(.'., 2000 grins, of sodium bicarbonate, i 
r the equivalent of soda crystals, lieing added for six | 
ieces; (2) rinsing during thirty minut.es in water at 1 
O'’; (3) passing through a solution of sodium bisulphite j 
f 0^ B.: (4) steaming, under pressure, for three-quarters 
0 one luinuto; (5) rinsing in cold water. A. Low and I 
’. Binder, in a report to the Society, state tlmt trout uient ; 
nth sodium cartmimte may perfectly replace soaping, i 
lit they find that a briel treatment with bisulphite 1 
allowed liy steaining never gives so pure a white as a | 
rolouged inniiersiou in bisulphite alone, oi the same ■ 
egree of ooiu'cntmtion. For llu* rapid production of a j 
diite as a ground for printing, the process, howev'cr, is j 
f interest. — B. 

'ulphidc dyestuffs; Applications of -. J. Heilinann 

and Co., and M. Batt^egay. Bull. S»jc. Ind. Mulhouse. 
1905. 76 , 50—54. ' 

'he communication relates to the application of sulphide | 
yestuffs in printing, and the fixing of these colours by , 
he aid of oanstic soda and hydrosulpliite (hypoMilpliite-)- i 
Ivcerin. The colour is dissolved by nh.\ing arid uenting ! 
.ith sodium liydroauiphitp, made into n paste with glycerin { 
,nd caustii* soda of 35® B. To a-ssist tlie 5xlng of tlie ; 
lyestuff on the fibre, kiiolin, a .saturated solution ot salt. ' 
,nd alkaline thickoning, the latter oonsisting of caustic 
oda of 38® B. aiul gum water is addeil, after cooling. <Ju 
ed and claret grounds, the dyestuff is also mixed with 
ydrosulphite-lormaldehytle. To discliargi' the colour. 
ydrosiUphite-glycerm, mixed with kaolin, saturated salt 
olutiou and nilialine tliickening is used, or. in the case 
f red and claret grounds, hydrosulplute-fornmldeliyde 
tid gum water. The printed fahrics arc steanieil lor 
tve or six minutes in the Mather-Plall. In another j 
eport, Favre slati's that with certain dyestuffs the ’ 
iresenee of glycerin appears to he iiidiH|smsRblc, and in | 
;eneral gives purer tints, hut does not offer any advantage 1 
•ver hydroHiilphite-fonnaldehyde ns far ns the destructive j 
ction on the copiKir rollers is concerned. In printing j 
lith two colours, say black and blue, it does not jirevent | 
lie inconvenience (tlioiigh tlie new ju'ocess lessims it) | 
•f the roller wliich prints tlie blue l>eing attacked where • 
t presses down on the black colour.—B. X. i 

'Mscharges and half-discharges on tvod unth '^mtassium : 
sulphite, J. Heilmann and Co. and M. Battegay. | 
Bull. Soc. Ind. Mulhouse, lfH>5, 76 , 55—57. 

^iTAssiUM sulphite is used in calico printing in order 
o obtain balf-disnbarges, tin* latter being secured by 
I passage througli a Alather-lMntt, or by a oontimions 
teaming for half to three-quarters of lui hour, under 
iresaure, n clear white may he obtained. By using a 
uixturc of dyestuffi'., one of wbicli is discharged by ; 
lydrosulpbite- (hyposulphite-) formaldehyde, but sufti- 1 
iieiiily resistant to potassium sulphite, and V»y printing ; 
vith this latter, both coloured ana wliite discharges may j 
1 C obtained by over-printing wdlli hydrosiilpnite-for- ! 
ualdehyde. In a further report, O. Michel conffrms i 

he results which have lieen obtained by the authors. j 

-B. N. I 

drying of printed pieces: Ifote on the -. E. Boeringer. 

Bull. Soa lud. Mulhouse, 3905, 76, 17—37. 1 

Che author states that drying by steam plates is more I 
economical as regards fuel than drying by hot alt, but the ! 


best method Is to pass the fabrics over drums heated by hot 
water, the hot water l>eing bented by exhaust steam. 
Drying by means of plates or hot air eomhiiied with 
electrical driving of the machines, is not to l)e recom¬ 
mended, but, with electrical power at hand, the driving 
of machines by its niil. and the drying of the pieces by hot 
water heated with steam may lie used with advantage in 
new installations. The economy resulting from this 
arrangenient. however, is stated not to justify the trans- 
format ion of an existing plant using the older proce.ss. 

— B. N. 

Knqlish Patents. 

Wool; Extraction of grease from - and apparatus 

therefor. A. 14. Burt, Mosman, H. .Jackson and C. A. 
Fincli, Sydney, N.S.W. Eng. Pat. 10,091, May 22, 
1905. 

See Fr. Pat. 354,567 of 1955; this J.. 1905,1107.—T.F.B. 

TexiUe fabrics; Apparatus for unshing -. H. H. 

and T. »S. .Shuttleworth, Kdonffeld, Lancaster. Eng. 
Pat. 12,.54.5, Juno 17, 1905. 

'I'he materia! is repeatedly squeer.eij or beaten l)etweeii 
a revolving drum and a mirved surface or block arranged 
in an endless channel or trough, in which it travels round 
and lound. Tlie dtiim is arranged within a casing or box 
something after tiie manner of a paddle-wheel, and as 
the iiiatei'ial clears tlie block both it and the water mingled 
with it are thrown torcibly against the casing, which is 
fitlod with a grid or strainer. It i.s found that as the 
matenal as it is tlirown sidewise and upwards tangentially 
trom the drum, tails more quickly than the water, and so 
tlie two separate liy the centrifugal force, and follow 
tlivergent paths, the water l)eing uppermost. Thus the grid 
or strainer can be arrangeil so that only the water strikes 
upon It, tlie material falling back into the trough for a 
fresh passage under tlie wheel, whilst the dirty W'ater 
passes out througli tlie strainer. — l). B. 

Yabrics; Method and means for winding —— i» con- 
tinuous hlcachina apparatus. ap^icaUe also to other 
purposes. M. Muntadas y Kovira, Barcelona, Spain. 
Eng. Pat. 5150, March 23, 1905. Under Int. Conv., 
Marih 23, 1904. 

See Addition of March 23, 1904, to Fr. Pat. 327,931 of 
1902 ; this J.. 1904, 93.3.—T. F. B. 

Mordanting u'ool; Process for -. Nitritfahrik, 

G.m.b.H., Berlin. Eng. Pat. 14,480, July 13, 1906. 
Under Int. Conv., July 14, 1904. 

Tins invention relates to a process for mordanting wool 
by means of chromates, such as sodium or potassium 
bichromate, in the presence of a reducing agent, free 
formic acid being employed for this purpose.—B. N. 

Yarns; Machines for gassing -. R. E. Villain, 

Lille, France. Eng. Pat. 92, Jan. 1, 1905. Under Int. 
C’onv., Jan. 7, 11H)5. 

The burners are so arranged that the flames are inverted, 
in order that ash and the products of combustion may 
bo drawn away m a downward direction. For ihw 
purpose each burner is provided with an exhaust funnel 
connected to a longituainal pip(\ which communicates 
with a suction device. —D. B. 

Fahrics [AWorecyis]; Finishing -. H. K. Armitage, 

Clayton, Yorks. Eng. Pat. 5645, March 29, 1905. 

The object of the invention is to produce a fabric having 
the “■ watered ” effect only in parts, leaving the other 
parts with the ordinary finish. For this purpose a press 
sheet made with tliiclcened parte is used, the pressed 
designs being produced only where the raised parts come 
in contact with the fabric. Aluminium sheets may l>e 
u.sed for this purpose.— D. B. 

I'issueSf woven fabrics and taper ; Treatment of all kindf 
of ——. for increasing the%r durability and rendering 
them u^erproof. M. Pomortzeff, St. Petersburg. Eng. 
Pat. 16,618, July 28, 1905. 

See Fr. Pat. 355,497 of 1906; thisj., 1906, 15.-T.F. B. 
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UsiTBD States Patents. 

Filamentii and films; Manufatture 0 /- from viseosi. 

C. N. Wftitf, Lansdownc, I’s., Assignor to S. W. Pettit, 
Philadelphio, Pa. U.S. Pat. 816,404, March 27, 1006. 

The viscose products are initially subjected to a “setting” 
solution containing acid sodium sulphite and a dehydrat¬ 
ing agent such as ammonium sulphate.—A. B. S. 

Setting process for lexlitc fibres. A. Van Steenkiste, 
Brussels. U.K. Pat. 816,622, April 3, 1(HI6. 

See Eng. Pat 244 of 1902 ; this J., 1003, 210.—T. F. B. 

Printing yarns t Apparatus jar -. A. Hofmann. 

Gothenburg, Sweden. T.S. Pat. 816,706, April 3. 
19tl6. 

See Eng. Pat 24,387 of 1903 ; this .1., 1904, 59.—T. F. B. 


Fkench Patents. 

Sed shades \ Thiuindigo Ited] on animal or vegetable fibres ; 
Production 0 / ——. Kalle tind Co. Fr. Pat 35|i,40t>, 
Nov. 13. 1905. 

The red sulphurised dyestuff described in Fr. Pats. 
359..398 and 359.399 (see page 424) is fixed on animal 
or vegetable fibres by means of the leuco solulion. 
Bright bluish-red sliades are produced winch are very 
fast to water, acids, alkalis, washing, milling, soaping 
and light and remarkably fast to chlorine. 1 

£xampie. — Tlie dyestuff in the form of a 20 per cent. | 
paste is treated with the necessary amount ot sodium ! 
sulphide, sodium carbonate and coiiimon salt, or of hvdro- 
Bulphite (hypoMilpbite) and caust ic soda to form a yellowish 
solution, which only oxidises slowly on the surface. 
Cotton is introduced into the dye-bath and dyed at 80" C., 
or at the ordinaiy teiiipcratm’c. After dyeing the goods 
are squeesed and hung out 111 order to reoxidise the leuco 
compound. 

Vi ooI may he readily dyed in heavy shades front a 
weakly alkaline hydrosulphite vat, the leuco body possess¬ 
ing great affinity tor the fibre. In general any method 
in use for dyeing indigo, such as the fermentation vat 
process, can be employed. For calico printing the 
following are two of the rciapes given -. —Pnnttng colour 
A .—.350 grniB. of British gum, 3;2 ; ."lOO grms. of eaiiatic 
soda of 40" B. ; 150 gi-ms of 20 per cent, dyestuff paste. 
Printing colour B. — 400 gnus, of British gum. 3:2; 350 
grins, of caustic soda of 40° B, ; 70 grms. of hydrosulphite 
NF : 200 grms. of 20 )ier cent, dyestuff paste. Colour A 
may be printed on cloth prepared with glucose, but this 
is stated to be not essentia]. After printing, the goods 
are dried, steamed for two to four minutes, washed in 
running water to regenerate the dyestuff from the leuco 
body, soured, washed and dried. 

The claims eml'race the processes described for dyeing 
and printing, and also, as new articles of inanufaeturc, 
the dyed and printed tissues—H. L. 

Copper cylinders ; Process for engraving -—'for v.ie in i 
printing mlonnes, d-c. The Calico Printers’ Asso¬ 
ciation, Ltd. Fr. Pat. 359,769, Get. 24, 1905. I’nder 
Int. Conv., Dec. 14, 1904. 

See Eng. Pat. 27,222 of 1904 ; this J., 1905, 1225.r-T.P.B. 

Printing on fabilrs or paper: Apparatus for -. 

Cotnpanliia Mauufactora Flumineuao. Fr. I’at, 359.677, 
Nov. 21, 1905. 

Claim is made for a machine for printing two bands of 
tissue simultaneously on one main backing roller. The 
two bauds of fabric, each furnished with a backing cloth, 
are fed on to the main roller at one side, one underneath 
the other ; the band passes under son e of the printing 
rollers, which only print the upper layer of cloth, the latter 
then runs off on guide rollers and the lower band passes 
on and is printed by other printing rollers.—A. B. S. ^' 


VL—COLOURUiO WOOD, PAPER. 
LEATHER. &c. 

(Continued from page 373.) 

Feehch Patent. 

Leather: Printing on -. M. C. Lamb and J. HIQ. 

Rennie. Fr. Pat. 300,391, Dec. 13, 1906. Underllnt. 
Conv., May 26, 1905. 

See Eng. Pat. 17,338 of 1905; this J., 1906,17.—T. F. B. 


V!L—ACIDS, ALKALIS, AND SALTS, 
AND NON-METALLIO ELEMENTS* 

(Continued from page 374.) 

Chamber process US-ulphttrie acid ]; Position of the fan in 

(he -. (i. Sciiliobg. 2. angew. Chem., 1006, 19, 

671—672. (See this’3., 1905, 1301.) 

A REFLY to Kiedenfiihr (this J., 1906, 120).—1). B. 

Chloric acid ; Preparation of pure - and its application 

as an oxidisutg agent. V. Bernard. Ann. Cbim, 
anal, appl., 1906, 11, 8l—82. 

Eight hundred grms. of pure barium chlorate are dis¬ 
solved in 1700 o.f. of hot distilled water ; the solution is 
filtered into a capacious flask, and, wlien cold, treated with 
243 grms. of sulplnmc add of sp. gr. 1*847, dilutetl with 
sufficient water to make about 2 litres of liquid ; this is 
added to the barium chlorate solution in successive small 
quantities with thorough agitation, care being taken to 
obviate rise of temperature, as otherwise the acid formed 
will be oxidised to perchloric acid. After mixing, the 
barium sulphate is allowed to deposit, and the super¬ 
natant liquid is filtered through asbestos. About 1750 
c.o. of chloric acid ot sp.gr. 1*11 at 20® C. arc thus obtained, 
containing only a trace of free sulphuric acid. 

This acid is a valuable oxidising reagent, usefully 
icpiacmg nitnc acid or potassium chlorate in many 
analytical processes, it is specially useful in the deter¬ 
mination of tin in brass and bronze by Uollard’s electro¬ 
lytic method, and for the oxidation of chromium salts in 
Slorer's process.—J. O. B. 

Phosphomolyhdic acid ; Behaviour of - touHirds ether. 

A. Verda. Chem.-Zeit., 1906, 30, 329—330. 

When the ordinary phosphomolybdic reagent (6 parts of 
phosphomolybdic acid, 7 parts of nitric acid, 100 part» 
of w ater) is i^aken with excess of ether, it is docoloriscd, the 
colour becoming concentrated in a small quantity of dense 
liquid which separates at the bottom of the vessel. This 
proved to be a solution of phosphomolybdic acid in ether, 
for on evaporation of the etiier tliere remained pure 
phosphomolybdic acid as an amorphous yellow powder, 
more readily reducible than the ordinary phosphomolybdic 
acid. Pure water dissolves out the phosphomolybdic 
acid from the yellow liquid, but water saturated with 
ether is without action on it. Ether forms with solid 
phosphomolybdic acid this yellow liquid, which, however, 
docs not mix with the excess of ether. Solutions of 
pboApbomolyhdates, acidified and treated with ether, 
can in this way bo made to yield pure phosphomolybdio 

Bleaching pouder ; Constitution of -. W. von Tiesen- 

holt. J. pr. Chem., 1906, 78, 801—326. 

The author maintains his view (this J., 1902, 913) that 
bleaching powder is the product of a reversible reaction 
lietwocu chlorine and lime; that other metallic oxides 
do not yield similar bleaching compounds is due to the 
different characters of the oxides emd the corresponding 
chlorides. The reversed reaction (evolution of chlorine 
from the bleaching compound) occurs only in presence 
of water, and is duo to the hypochiorous acid formed 
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by hydrolysis of the hypochlorite; the raeotion of carbon 
dioiide upon bleaohmg powder also depends on the 
liberation in the drat place of hypochlorous acid, the 
carbon dioxide nentraJiring the calcium hydroxide 
simnlt-aneously formed. The same reactions are under* 
gone by mixtures of calcium chloride and hypochlorite 
and of calcium chloride and lithium hypochlorite; 
calcium chloride is peculiarly well adapted to show tlus 
reaction because of its special proi>ertie8 in regard to 
water of crystallisation. While the existence in bleaching 
powder of the compound Cl.Ca.OCl is highly probable 
(though not proved), other complex compounds of calcium 
chloride and hypochlorite also exist in it. Chlorine 
monoxide reacts on lithium chloride and on calcium 
chloride, but only when water of crystallisation is present, 
and therefore, no doubt, by the formation in tne first 
instance of hypochlorous acid. Hypochlorites, in the 
absence of water and in presence of free bases, are 
moderately stable compounds: mercuric hypchlorite 
can be obtained, for example, by the action of chlorine 
on mercuric oxide.—J. T. 1). 

Cpartogcn and hydrogen cyanide : Synthesis of - from 

their clcmcnis. T, Wallis. Annalcn, 1906, 345, 353— 
362. 

The author dnds that the statements in text-books to 
the effect that cyanogen is formed by the interaction 
of carbon and nitrogen under the influence of the electric 
arc or electric spaj^s. is incorrect; any cyanogen pro¬ 
duced, owes its formation to decomposition of hydrogen 
cyanide, formed i>riinarily from nitrogen and hydrogen 
or water vapour. For the detection of cyanogen in 
presence of nydrogen cyanide, the use of an acidified 
(witli nitnc acid) solution of silver nitrate is recommended. 
The hydrogen cyanide is absorbed, whilst the cyanogen 
passes through almost completely. Any traces of cyanogen 
retained by the silver solution can be detected by filtering 
off the silver cyanide, separating silver from the filtrate 
by yellow ammonium sulphide, evaporating the solution, 
and testing the residue with a drop of sodium hydroxide 
solution tor thiocyanate. 

For qunntitativ(* purposes, the decomposition of 
cyanogen by alkali may be utilised. The mixture contain* 
iiig cyanogen and hydrogen cyanide is passed through 
standardised alkali; (('N )2 •+ ‘2K()H KCX + KCXC)4- Hjt). 
The total cyanide is then determined by titration vith 
silver solution, and the oyatuih^ by boiling a separate 
portion with dilute sulphuric nchr und estimating the 
ammonia produced.—A. S. 

Snlphvric acid ; Electric conductivity of dilute solutions 
(,f -. \v. 0. 1). W’hetham. XI.-l., page 432. 

Zinc and hydrochloric acid; Purification of - - from 

arsenic, L. T. Thorne and E. H. Jeffers. X., page 430. 

English Patent. 

Sul'phocyanidcs [Thiocyanatea\; Manufacture of -. 

J. Tcnermac, London. Eng. Pat. 2708, Feb. 3, 1906. 
Crude coal-gas, previously purified from ammonia, but 
still containing sulphuretted hydrogen, is passed 
systematically through a mixture of slaked lime and 
sulphur with water, until the free sulplinr lins entered into 
combination. The filtered liquid contairiH cnlciuni thio¬ 
cyanate. A sail capaiiJe of double decoinpOHitioii with 
calcium thiocyanate may be added to tliis mixtin*e of lime 
and sulplinr piTiviouH to the dcsenbed treatment, in order to 
obtain another thiocyanate. Also, the lime used may 
be slaked with the washing water, or with a solution of 
the salt to be added, in the case specified. Eng. Pat. 
22,710 of 1902 (this J., 1903, 212) is referred to.—E. S. 

United States Patents. 

Sulphuric acid; Process of mahing -. B. Knictsch, 

Ludwigshafen-on-Rhine, Germany, Assignor to General 
Chemical Co., New York. U.S. Pat. 816,918, April 3, 
1906. 

See Eng, Pat 6629 of 1901; this J.. 1002, S44.—T. F. B. 


Ammonia ; Process of producing - [deotr6lyiically\ 

J. A. Lyons and E. C. Broadwell, Chicago, III U.8. 
Pat 816,928, April 3, 1906. 

The borate of an oleotropositive raetal ** is fused and 
I subjected to electrolysis, the anode being separated from 
I the cathode by a jacket of resistive material. The boric 
j anhydride produced is reduced to boron at the anode 
! by the action of a reducing aj^nt and “ an intense heat’^ 
the boron is converted into nitride by means of nitrogen 
introduced between the anode and the jacket, and the 
nitride is subjected to the action of steam at a sufficient 
tem]wrature to decompose it with formation of ammonia 
j and boric anhydride.—A. S. 

French Patent. 

Pyrites ; Process of preparing - for desulphurisaiion. 

U. Wedge. Fr. Pat. 369,767, Nov. 6, 1905. 

See U.S. Pat. 804,690 of 1906; this J., 1906. 1802—T. F. B. 

i 

Vlll.-GLASS. POTTERY. AND ENAMELS. 

{Continued from page 374.) 

Engu.sh Patent. 

Glass; Apparatus for drawing -. J. A. Chambers, 

Allegheny, Pa. Eng. Pat. 2879, Feb. 0, 1906. Under 
Int. Conv., Feb. 15, 1905. 

The plant described consists of a tank, at the end of 
which is an overflow, by which glass flows into pota 
made of refractory material and mounted upon a rotating 
table. The larger iiurtion of the table is within the pot 
chamber, and the smaller portion within the drawing 
chamber. Glass is allowed to flow into one pot, ana 
the table is rotated far enough to bring the second pot 
under the overflow, while the first is carried round, 
and the glass in it kept molten by the heat of the pot 
chamber. By rotating the table further, this pot is 
brought into the drawing chamber, while n third pot is 
brought under the overflow and filled. After drawing 
the article from the gloss in the first pot, through an 
opening in the roof of the drawing ebamh^r, the table 
! is rotated furf her, so that the wcond pot of glass is brought 
- into the drawing chamber, and a fourth pot brought 
below the tank overflow to he filled, and the first pot 
from which the glass has been drawn, passes back into 
the pot chamber, where the hardened residue left in it 
is rcinelted before it is again filled with glass from the 
; tank at the next rotation of the table.—W. C. H, 


United States Patents. 

Quartz glass; Process for the manufacture of - from 

quartz sand, <(-o. J. Bredel, Hochst on the Maine, 
Germany. U.S. Pat. 816,707, April 3, 1906. 

See Fr. Pat. 343.846 of 1904 ; this J., 1004,1028.—T. F. B. 

Quartz glass; Manufacture of articles from — 
J. Bredel, Hochst on the Maine, Germany. U.S. Pat. 
816,708. April 3, 1906. 

SeeFt. Pat. 344,170 of 1904; this J., 1904,1000—T. F. B. 

Plastic inaterial; Method of treating -. A. A. Scott, 

Knoxville, Tenn. U.S. Pat. 816,386, March 27, 1906. 
A htrkam of the plastic material is severed into blocks, 
which, in the green state, are placed in groups in one 
compartment of a kiln. Each group is surrounded by 
plates of combustible material or by a flash-wall of 
nreyiously-dricd blocks, and is dried by the action of a 
horizontally moving current of heated gases at a moderate 
temiMTature. The combustible material or flash-wall 
is then destroyed, another group of green blocks placed 
on the first and these dried, and finally all the bloou are 
fired at a high temporature. The waste heat from the 
firing of the blocks in one compartment serves for the 
drying of the ^een blocks in one of the other compart¬ 
ments.—A. 0. t 
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Plmtit material ; Method- of treating -. A A Scott 

March"^?; IwS"’ 

These two intents differ from tho preceding only in the 
arrangement of the groups of green blooks within the 
eDm])artments of tlm kiln for the pur})oaes of drying The 
groups may mther Im s<,t with vertical flue-spaces Setween 
them, through which hot gases rise and are then deflected 
horizontally through the groups of blocks, or else 
Hioderately heated air is forciHl into the base of a iiiass of 
blooks and then distributes itself around and between 
them.—A. G. L. 

Khench Patent. 

Tiles, ghisa, jiorrelahi, teramir. products and the tike ■ 
Apparatus for burning or fixing the colours on printed 

-. I. W. Stanley. Kr. Pat. 359,!t04. Nov. -dfl. 1905. 

.See Eng. Pat. 28.078 of 1904 ; tins J., 1900, 122.—T. F. li. 


IX*—building materials, clays, 

MORTARS, AND CEMENTS. 

(Continued from page 375.) 

Cements ,• nectm-,msiti,m of - i„ sca-icatcr or u-alcrs 

mntaniing calcium sulphate. H. le f'lialelicr. Hull, 
ooe. d Eneoiirag., Revue de Metall., 1900, 8, 74_ 77 . 

The author finds that the mjdition to a cement of 2 per 
cent, of caleiuiii stearato does not retard the action of sea- 
'^*'‘*“* sensibly reduces the tensile 
^reiigth fd cemeiit-sand mixtures. The )K?rnieability to 
water of the set cement is but slightly reducerl by the 
addition of calcium stearate. ^ 

The addition of barium carbonate (with the view of 
decomposing calcium sulphate and preventing the 
formation of calcium suli.ho-aluminate) was also found to 
^ but slightly ojwrativc, except with a slag-ccmeiit, in 
retarding disintegration by sea-water; probably tho 

to?.lH" ™*I*?;*® is not voluminous enough 

to reduce sensibly the ]jorosity of the cement._.1. T. D. 

'*^“*' 1000 ”'^ sea-u-ater. Jlayiiard. Tonind-Zeit., 

1990. SO, 440; Chem.-Zeit., 1900, 80, Rep. 125. 

*'5'P°th"sis that cements containing au 
insuftcient amount of lime to form sulphalumiiiates are 
tlie beat for use 111 sea-water, slag cement was taken, 
proimrtioiis of lime. The results 
flowed that the sample jKiorest in lime behaved the liest 
being as good as Portland cemeiit and fur superior to 
hvdrauhc hme. An imrsirtaiit point is to store the 
blocks, liefore immersing them in sea-water, a sufficient 
mm to onabid the hme to combine with silica, Thouuh 
decomi^ition may not be entirely precluded, the chauJeR 
will not be accompanied by an increase in volume if tho 
cement has boon jirojierly comj>oimde<l.—C. S. 

English Patents. 


CLAYS, MORTARS, & CEMENTS. CMay 16,190«. 


©xhaustinff apparatus, provided with suitable safety, 
valves. The process is os follows Granulated material, 
previously heated to expel moisture from its pores, is 
charged into the saturator, while still hot, and tho air¬ 
tight cover replaced. The saturator, heated by the tar 
boiler furnace, is thou exhausted, to remove air, Ac., 
from the granulated material, and by opening the regu- 
lating valve on tho tar-delivery nipe, a certain amount of 
tar is driven into the saturator oy atmospheric pressure. 
Air. comjireased or not, is then admitt^ to the saturator, 
to force the tar into the pores of the granular material, 
and the saturator revolved to ensure the proper coating 
of the particles of the charge with tar. Any surplus tar 
is tlien poured off through a valve on the cover of the 
saturator, and tlie charge removed.—W. C. H. 

Solid forms, such as rods, tubes, discs ; Manufacture of 

- u'ith aid of silicon. A. G. Bioxam, London. From 

Gehr. Siemens und (’o., Berlin. Eng. Pat. 20.384. 
Dec. IN. 1905. 

A MASS containing silicon, associated with silicon carbide, 
preferalily. or will) carbon, or other suitable material, is 
mould(‘<l, by aid of an agglutinant, if necessary, into the 
desired form, as, for instance, of rods, tubes or discs. 
1 hesc forms arc heated for a considerable time in an 
atmosphere ot nitrogen, whereby a uitrogenised com- 
jioimd 18 obtained which, in case carbon or a carbonaceous 
agglutinant, sucli as coal tar, is used in the composition, 
consists mainly of the compound, CgSLN, which firmly 
cements the silicon carhide present. * Tlie rods or other 
forms thus prodm*ed arc stated to endure heating to a 
high temperature in contact witli the air, without change; 
to be dense, conductors of electricity, und so liard as to be 
suitahlc for application as a substitute for carborundum 
for grinding purposes.—E. S. 

Silicon •mouDxi-dc [Pigment, J-c.]; ^lanufacture of . 

H. N. Potter. Eng. Pat. 20,788, Dec. 22, 1906. X1IL4., 
page 434. 

United States Patents. 

Refractorg material for electric insulation and other 
■mirp)ses. D. M. Steward, Chattanooga, Tenn. U.S. 
Pat. 810.270, March 27, 1900. 

The refractory material consists of a bisilicate of so<ltum 
and inagncHium, produced by heating steatite and water- 
glass, or equivalent compounds, together. —A. G. L. 

Refractory material; Process of 'producing new - for 

the manufacture of insulators and other uses. D. M. 
Stowaril, Chattanooga, Texas. U.S- Pat. 81rt,271, 
llarvh 27, 1909. 

I A MiXTrKE of magnosium siheato (steatite) and stMlium 
I silicate (water-glass) is converted into a complex bi- 
j silicate, by beating it lor a determined period at a tem 
iwratare at which reaction will take place. —A. G. L. 

j Sing cement and method of making the name. J. A. Shinn, 
Pittsburg, Pa. U.S. Pat. 810,389, March 27, 1906. 


Dusaeea roads and like surfaces ; Process and apparatus 
for the manufacture of materials for the construcitau of 
W. I-reakley, Hanley, and R. B,ll, Stoke-on- 
Irent. Eng. Pat. 19,080, Sept. 29, 1905. 

Matehials for the construction of ihiatleas roails and like 
'“■“.m’"'''’'' j-y saturating crushed furnace slag 
Iho. amtable crushed or granular mineral material) 
with lar, oreoaoUi, or other suitable bituminous subatanoe 
or solution, m a heated state, by the application of heat 

dMcriCd“'’nT‘’ ’’y t>f tho ajiparatiis 

OMcriM, The apparatus comprises a vessel or 
saturator, provided with an air-tight removable cover at 
one end tlie other end being eon vex. Tlu Zurato I 
mountixi on trunnions and can 1 hi turned in aiiv reuairetl 
position, in one plane. Below the lower Tnd onhe 

placid that heat from it also heats the saturator. A 
dMivery pipe, provided with a regulating valve, lea* 
tom the boiler into the saturator, through one of the 
triwinions, end the other trunnion is oonneoted with an 


Seventy-five to 90 [larts of granulated slag, 10 to 20 
parts of hydrated lime, and 3 to 15 parts of dehydrated 
iron oxide are mixed and ground dry so as to leave a 
residue of not more than lO per cent, on a 2(X)-mesh 
sieve.—.4. 0. L. 

Slag : Treatment of blast-furnace - for production of 

material similar to trass, d-c. H. Colloscus, Berlin 
U.S. Pat. 817,158, April 10, 1906. 

See Bng. Pat. 13.886 of 1905; this J., 1905, 071.—T.F.B. 

Cements ; Manufacture of acid-proof and impermealile -. 

R. Liehold, Weimar, Germany. U.S. Pat. Reissue 
No. 12,470, April 3, 1906. 

See Addition of Oct. 6, 1906, to Fr. Pat. 345,421 of 1904 ; 
this J., 1906. 267.—T. F. B. 

Cement-burning furnace. W. E. Snyder, Nazareth, Pa. 

U.S. Pat. 810,768, April 3, 1906. 

The furnace eonsists of a rotatory annular hearth fitted 
with a reverberatory hood, in which are a number of arc 
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electrodes, placed bo that the arcs sweep across tlie entire 
extent of the hearth. Draught*compeUing meana are 
also provided which ixpodnce a current of air in oppoeition 
to the direction of movement of tlie hearth. A feed and 
discharge aperture is also provided in the hood, and a 
scraper is plaecfl above the hearth in the aperture. 

-A. 0. L. 

CemaU ; Apjiaraivs for manufacturing -. C. Kllis, 

Assignor to Combustion Ctilities Co., Now York. U.S. 
Pat. 817,103, April 10, 15H>fi. 

Two rotatory kilns are placed aide by side, with the 
upper end oi one opposite llio lower end of the other. 

A gas-protiuocr is plaowl at the lower end of each kiln 
and a chimney-alaek at the up))er end. By means of 
two pipe conneotuma a tieternnned amount of waste 
gases from each staek is mtrtxluei^d into the pro<l^i<-er 
omiositc, together with a tieternnned amount of air. 
Means nro supplied for burning in each kiln the gas ]uo- 
duetd in its prrxluccr. Kach Hta<‘k is titte<l w’Hh an air- 
heater, and each kiln with a heatmg-slove, and means are 
provided for conveying the air ht'ateil in ea<‘ii stack i 
through a stove nml tlnuice to tJie *>pposite Iciln to assist | 
in burning the gas, as w<‘l) as iiH'anK for introducing 
regulated amounts of the products of eoinbustiou from 
the stoves into the pipe connections.—A. (i. L 

French Patents. 

Bricka : Proccsif for rovrnng - mill a pro/cr/iir roafii/g 

to prevent cffloTenecnce and blnrkcning. M. Perkiewicz. 
Fourth Addition Nov. 7. to Fr. Pat. .‘130,055 
of Mar. 27, 1903 (this J., 1903. 1088; 1904, 19 and 
002; 1905,30). 

The bricks are covered with a strong solution of glue 
free from starch-jmste, «Sv. Disintectants. such us acids, 
metallic salts, formalin ami })ht'noi arc added to the glue. 

— A.G. L. 

Dunt oji Toudd and (he hh- ; Vouijto/tiiion which fornifi 
with water an emulsion for use in pretrnting or alhtytng 
the. formation of —. Kay Bros., Ltd. hV. Pat. 
300,039, Dec. 2, 1905. Vnder Int. Conv., .Inly 11, 
1005. 

See Eng. Pat. 14.230 of 1905 ; this ,L, 1905, 1110.—T.F.lt. 

Boads and other surfaces : Oleaginous murture for water¬ 
ing -. R. M. Hahn. Fr. Pat. 300,208, iHx;. 7, 

1905. Under int. Conv., June 2. 1905. 

See Eng. I»at. 11,020 of 1905 ; this J., 1905. 92C—T.F.B. 
German Patents. 

Wood ; Process for the manufaclnre of artificial -. 

E. Holbing. Oer. Pat. 105,582, Nov. 27, 1903. 

The process described in Get. Pat. 128,728 of HHX) (see 
Eng. Pat. 13,130 of 1W)1 ; this J., UHll, 991 and U.S. Pat, 
094,014 of 1902; this J., 1902, 479) is modified by sub¬ 
stituting barium hydroxide or strontium hydroxide, or 
a mixture of the two, for a portion or the whole, of the 
slaked lime.—A. S. 

Wood; Process for fixing and improving the colour of 

impregnated or dyed -. G. Hammesfahr. Ger. Pat, 

160,388, June, 4, 1904. 

The wood after being dyed or impregnated is boiled with 
a mixture of slaked Ume, rape oil or other oils or animal 
fata, and water.—A. B, 


X.—METALLURGY. 

(Continuc4 from page 379.) 

Pirromolyhdtnim ; Pure —. E. Vigouroux. Comptes 
rend., 1906, 1<I2, 889»891. 

Bv reducing a mixture of pure oxides of iron and molyb* 
■denum by aluminium in deficit, or by direct fusion of a 
mixture of pure iron and molybdenum reduced by hydrogen 


from their oxides, the authors have produced a series of 
alloys oontainiog up to 80 per cent, of molybdenum. These 
have yielded the four definite compounds, FcgMo, Fe^Mo^, 
i FeMo, and FeMo^: they are grey crystalline bodies, 

I formetl with considerable contraction of volume, uon- 
I m^neiic, insoluble in hydrochloric but soluble in nitric 
I aoid. No compound was found containing less molyb> 

! denum than Fc^Mo; from alloys of lower molybdenum- 
content hydrochloric aoid dissolves out iron and loavM 
the compound, Fo-^Mo.—J. T. D, 

ZinC’hor precipiUites; Production of high-grade gidd hvUion 

from -. C‘. J. Moms. lost, of Min. and Met., 

April 19, 1006. (Advance prixif.] 

The author dcscnbi s and compares the methofis employed 
and the costs of producing gold bullion at the Myalls’ 
United Mines five or six years ago and now. Formerly, 
the zinc was scrubhed and the Hlimca and fine zinc shreds 
were ruhhed through a49-mcsli sieve, tliat winch remained 
on the sieve being ivlnrne<l to the boxes, uhilst that 
whicli jmssed through was roasted in an o|>en pan for 
five or six lunirs over a wockI tire, with the addition of 
about 5 jxt cent, of nitre. The roast was removed from 
tlie pan, mixed with about 50 per cent, of borax. 25 per 
j cent, of Hislium carbonaUs and 12^ 1 st cent, of sand, 
i and fused m plumbago pots in a wind furnace, yielding 
i bullion about 500 fine. The slags assayed from 30 to 
i 70 oz., they were ground up with sweepings. &c.. in a 
I Bordau pan. leaving tailings assaying from 15 to 20 oz. 

! Much gold was left in the boxes, sometimos twice as much 
; as was obtained in tlie clean-up. 

'rile })rosen1 method is to scrub all the zinc except the 
j tine shrtds which, together with the shmes. are placed 
I 111 an acid tank built of Oregon pine about 5 fL deep 
ami 4 ft. diam.. provided with a four-armed revolving 
])addlt^ and having plugged holes at intervals for drawing 
off the wash, and a looked cover. About 20 lb. M 
sulphiirii; acid are added from time to time as is found 
t-o Ix! required, and the mixture of slime and dilute acid 
IS left at rest all night. In the morning, all effervescence 
liaving ceased, about 12 timea the bulk of water is added, 
while the slimes are agitated. After again resting, the 
wash water is drawn off into a settler and is found to 
i-ontain tmly 1 to 2 dwt of gold to the ton—most of 
which is recovered by prolonged settling. The washed 
slimes are romoved, drioil with about 6 percent, of nitre, 
roasted, fluxed with tKl per cent, of assay slag, 20 per 
cent, of nitre and 5 )»or cent, of fused borax, and fused 
in Battersea clay pote; the bullion thus obtained ia 
! from 940 to 950 fine. The total cost of the operation 
by the former method yielding bullion 550 fine was 
£9 4s., of the present method yielding bullion 930 fine is 
£5 iKs.; the freight and bank charges will, of course, be 
lessened in proportion to this ilifference of fineness. 
The value left m the zinc boxes is reduced by at least 
£260.— J. H. C. 

l^ickd silkides. W. Guertlor and G. Tainman. Z. anorg. 

Chem., 1906, 49, 93—112, 

From a study of the alloys of nickel and silicon including 
the preparation of the melting-point diagram, and also 
miorographiu examination, the existence of five compounds, 
NiaSi, NuSi, NiaSis, NiSi and NigSis, was proved. The 
compounds Ni^Si and NiBi separate directly from the melts 
on cooling, but the formation of the compound, NigSig, 
is due to a secondary reaction between primarily separated 
crystals of silicon and the residual melt. The two other 
<iompound6, NigBi and NisBie, are formed by secondary > 
reactions l^tween different Kinds of mixed crystals in 
! presence of the liquid melt; the first-named, NigSi, from 
‘ the two kinds of saturated mixed crystals containing 16«0 
I and 26*5 atoms per cent, of silicon respectively, and the 
latter, Ni^Sig. from the series of mixed crystals containing 
from 33 to 37*5 atoms per cent, of silicon. 

The alloys containing 5*10 and 15 atoms per cent, of 
silicon, respectively, can bo worked easily when cold, but 
not at a red beat. Alloys containing up to 22 atoms per 
cent, of silicon will withstand repealed blown, but as the 
poportion of silicon rises beyond 22 atoms per oent, the 
brittleness increases rapidly, and the alloy with 25 atoms 
per cent of silicon breaks easily into thin plates. Alioyi 
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containing from 50 to 75 atoms per cent of silicon can 
be easily pulverised. The allovs containing up to about 
20 atoms per cent, of silicon show a different degree of 
hardness according to whether tH^y are cooled slowly or 
ouenchod. Their behaviour in this resect is exactly 
the reverse of that of carbon steels, the hardness decreasing 
if the alloys are quenched. The alloy containing about 
16 atoms per cent, of silicon is the hardest when slowly 
cooled and the softest when quenched, but the difference 
in hardness according to the method of cooling is not so 
great with higher jjercentages of silicon. The softest 
alloys are those containing between 00 and 70 atoms j)er 
cent, of silicon.—A. S. 

AurijerouH Hn-Alone : AuMay of -. C. (). Bannister. 

Inst, of Min. and Met., April 10, 1900. [Advance 
proof.] 

Five methods were employed, viz. :—(1) Scorification 
assay followed by’cu)H'llation ; (2) crucible assay and 
cupellatioii; (3) solution in aqua regia, precipitation of 
gold by ferrona Hul])hate, and cupellation ; (4) concen¬ 
tration of the gold in part of the tin by ordinary crucible 
assay, using anthracite, solution of tlie 1m button in hydi o- 
chloric n(‘id. and cuj>cllation of the ’•esidue; (5) collection 
of tlie gold in the whole of the tin by fusion will) potassium 
cyanidefojlowed by »oIuti«»n of the tin niul ciiiKdlation. For 
ores containing up to ‘2b or., of gold to the ton conveniiuit 
quantities to be taken arc:--(l) 5 gnus., (2) 2.1 gi’iiis., 
(3) 26 to 60 grm.s., (4) 26 grins., (5) 10 grins. It was 
found that th(' scontication method (1) alw'ays gave low 
results, tli(‘ crucible ossay (2) gives exeellcnt resuitM, the 
wet methwl (3) is tedious and gives good results as to the 
gold but loses tlie silver, metlioils (4) and (5) give loiv 
results and are unreliable for silver.—3. H. C. 

Thi-drcAsing ; Use of the. mjtart Mcrien iv -. ,T. 11. 

Collins. Inst, of Min. and Met., April 19, liMMi. 
[Advanci^ proof.] 

At Wheal Kitty, in Cornw^all, about two tons of tin-stuff 
per hour arc eruslu'd with old-fashioned Cornisli stamps 
to pass a 20-u»esh sereen of which ‘25’.5 iK'r cent, lemains 
on a 30-mesh. 40 pt*r cent, passes 30-mesli and remains on 
(K), Kbr) per cent. ]msHes 00 and remaniH on HO. 21'6 jiasse** 
K0-me»b ami 2 percent, is line slime. The slime and most of 
the fine saiul which passes through HO-mesli are reinovctl 
for separate treatment by hydiaulu^ separators, and the 
remainder of tlie pulp is fed on to four Wilfiey tables. 
The “ heads ” and “ iniddlings ” from tlu’se tables are 
removed for sejiaratc treatment, while the “ tails,’* about 
U tons per hour, are passed over the sci-eeii, which is 
01 HO-mesh brass win* cloth. 3 ft. sipiare, inclined at an 
angle of 46". and operated by a earn whi'el giving 3(Mt 
taj>a wr minute. The over-screen })nKjuet. usually assays 
less t1mn Od |>or cent, of tin oxide, tlmt passing through 
eoiitaining from t)’3 to 0*6 per cent., winch is very eiisily 
and idienply recoveri'il by luuldling and finining. The 
wear and tear of the sf-reen is trilling, as is a).*<o file poucr 
required for operating the screen.—J. 11. C. 

ZhiC. and hydroeldoric a(ul; }*vri/iralion of - from 

arsenH. 1j. T. 'J’honie and K. H. defiers. Analyst, 
19Ud. 81. 101—103. 

The conditions under which arsenic may lie removed from 
Bine by means of sodium are (lescril>ed (see this J., 1902, 
076). (’ommoreial zinc is melted in a crucible at a teiu- 
jieraturo just above its melting point, and is then treated 
with sodium, tlie latter being added in small pieces at a 
time, until 1 grm. {le^r pound of metal lias been intriKluced. 
The zinc is now pouixs.1 into a soeond heated crucible and 
back again once or twice; the crucible with its lid on is 
then heated to dull redness, the lid is removed and the 
heating continued fur one hour, care being taken that 
the temfieralure does not riso much. The crust which 
forms is now uierced and the molten metal fxiured into 
another heateil crucible and skimmed if necessary. This 
oruoible and its contents are next heated to bright red¬ 
ness, skimmed, cooled and the zino granulated just before 
the solidifying point is reached. 

The authors have emfdoyed a oopper-tin couple for 
removing arsenic from hydroobloric acid with complete 
success. Redistilled hydrochlorio acid is diluted to a 


speciho gravity slightly under 1*1 and then poured on to* 
tne oou^e which is conveniently prepared by dissolving 
cuprous chloride in excess of hymrochlorio acid and adding 
a small quantity of granulated tin. The tin rapidly 
dissolves, at the same time reduci^ some copper in a 
spongy form. Zinc dust, or small pieces of zinc, are then 
added, when the remainder of tlie copper, together with 
the tin, is thrown down in the form of a dark gray, spongy 
couple, wliich is washed by decantation. About 3 grms. 
are used for each litre of the diluted acid. The mixture 
is gradually heated, a strong reaction taking place at about 
7(r C, and kept at a boiling temperature for 16 minutes. 
The acid is then distilled, a little of the couple and a small 
piece of copper gauze being ])laced in the distillation 
flask. 

1'he couple should be gray in colour; if it is nearly black 
too much copjier is present. The residue in the distil¬ 
lation flask serves conveniently for the preparation of 
fresh copper-tin couple.—W. P. S. 

Magnemum ; Alloys of - tvith rndmium, zine, bismuth 

and antimony. G. Grube. Z. anorg. Chein., 1906, 40, 
72-92. 

The author has investigatcfl the alloys of magnesium with 
oailmium. zinc, bismuth and antimony, and has proved 
the existence of the compounds. Cd^ig, Zn^Mg. BijMgs 
and SbrtMg;,. Xo evidence coiilrl bo obtained of the 
exiKtem-e of the compounds, CdMg^, t'dMgao ZuMg 4 , 
mentioned by Bmidonnrd {this ,1.. 1902. 976; 1904. 86H). 
The (‘onipciiimlh, MgCd. nig^fgi and .Sli^Mg-i, do<*ompoHc 
water, and on-' less re.siHtant to the influence of moist air 
than either of thou* <*omponpntK. The coinjiound, 
Zn 2 Mg, on the other hand, i.s less acte<l iqxm by moist air 
than either zinc or niagnesiiiin, reseinbling in this respect 
tlie coinponn<l of alummiuin and magnesium, Al.-iMg.}. 

—a: H. 

Ahaninitim-hronze industry ; f'ansc and preirntion of 

c.rplnsioNS in the -. M. M. Kichter. C’liein.-Zeit., 

1906, 80. 324-326. 

The author traced a number of explosions to electric 
sparks proceeding from excitation ot the brushes in 
elevating, polislnng and similar mnehines, by wliieli sparks 
tlie iirnition ol nu.Ktures ot aluinini'ini dust and air was 
fleiermincd. He recommends theretore that:—(J) Tlu‘ 
brnslies III imieliineiy emploung them (Steignnihlen. ^c.) 
shonhl be replaced by brnslu-s of alnnnni'un w’in*; and 
(2) those in polishing umeliMU's should have their fibres 
soaked in we.-ik snlphurie acid, should contain a tew 
fibres of elastic wire, an<l sl.ouhl bo boiiiu! with copper 
win* uml electncallv <‘orincclcd witii the inclal work of tlte 
nuu'hinery.--.1. T. l>. 

Nickil and antimony: Alloys of -. K. Lossew'. Z. 

anorg. Chcni., 1906, 40. 5H—71. 

The m. pt. curve of antimony-nickel alloys' lias two 
distinct maxima at 116H‘ V. ami 1170" C. rospiictively, 
l orrespondmg to the compounds, NiSb and Ni 5 Sb 2 . and 
three minima eorres})onding to eutectic mixtures. Start¬ 
ing from the solidifying point ot antimony at 636** (’., the 
curve descends to tlie tirst eutectie point at 61]'^ ('. 
(between 2 and 3 |)er cent, of nickel) and then rises to the 
first maximum at 11.68^* (32*M3 |>or cent, ut nickel). In 

the alloys, fontaining from 3 to 32*83 per cent, of nickel, 
tliree constituents can be rccognisefl microgniphieally, 
the eutectie, yellow crystals of tho comi>ound, NiSb, and 
anotlier compound, probably Ni^Sba. forming a white 
ring round the yellow crystals. From 32*83 to 40 per 
cent, of nickel a series of mixed crystals separates, and 
from 40 to 47*60 per cent, of nickel tho alloys consist of 
tho mixed crystals and a second eutectic. JVom 47*60 to 
64*97 per cent, of nickel, rounded crystals of the compound, 
NigSb^ (m. pt. 1170®C.), separate ftom tho eutectic, whilst 
from 64*97 to 67*0 tho alloys consist of a second series of 
mixed crystals. From 57*0 onwards the alloys at the 
Holidifying point consist of^an eutectic (m. pt. 1100° C.,. 
66 per cent, of nickel), together with mixed crystals of 
different composition, according to whether the alloy 
contains more or less than 06 per cent, of nickel. In 
these alloys a reaction between the two kinds of mixed 
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oryBtftlB takes plaoe at 677” 0.» with formation of the 
oompound, The reaction is reversible; if a 

slowly'oooled mloy containing 66*2 per cent, of nickel 
and consisting almost entirely of the compound. Ku6b. 
be heated at 700” C. and quenched in water, it is ^en 
found to consist of a mixture of the two kinds of mixed 
crystals previously mentioned, whilst if it be aUowed to 
cool in the air, it is found to consist miunly of the eutectic 
mixture of the two kinds of mixed crystals, together with 
small quantities of the compound, l 5 i 48 b.—A. S. 

Queensland; Mineral production of -. Bd. of Trade J., 

April 19, 1006. 

Thb following statement shows the quantities of the 
different minerals, other than gol<l, precious stones and 
coal, produced in Queensland in 1906, anil their respective 
values as compared with 1904 :— 


CaUium earhidt ,—Calcium carbide is manufactured at 
Hafi^und, Borregaard, Notodden and Meraker; the 
expire rose from 6268 tons in 1904 to nearly 9000 tons in 
1906. [T.R.] 

Enolisr Patxnts. 

Ores; Apparatus for treatina -. W. A. Hendryx. 

Lob Angeles, U.S.A. Kng. Pat 1928, Jan. 31. 1906> 
Sbe U.S. Pat. 786,214 of 1906; this J., 1906, 447—T.P.B. 

Filter presses for separaiing the heavier or coarser from 
the lighter or finer components found tn the tailings of 
ores or other material. W. P. Thompson. London. 
From C. W. Morrill, Lead, U.S.A. Eng. Pat. 6970, 
March 21. 1906. 

See U.S. Pat. 798,200 of 1906; this J., 1905,1004.—T.F.B. 


1904. 1005. 


— 

' Quantity. 

j Value. 

1 Quantity. 

j Value. 

i 


£ 

Tons. 

£ 


4.»25 

256,856 

1 7,041 

486,09.1 


•i,\m 

151.9K4 ! 

i 2,807 

161,580 

Alluvial tin. I 

1.4»7 

112,254 

2y.3ae 

1,447 

125.730 

Lead. | 

1.951 

2.I5I 

29,075 

Maiiaaiu'air . 

7H1) 

a,119 

1.361 

5,444 

Wolfram . 

1 . 12:1 1 

118,974 

1.814 

92,740 

Molybdenite . 1 

21 

2 , 07 :} : 

63 

8.468 

Bismuth . 

4 

1.12H ! 


8,048 

Bismuth and wolfram . 

4 

:i69 


1,960 



1 .'<00 i 

5 

841 


4.75:i 

1.70.'* 1 

4.066 

3.111 

IJmestone. j 

16.215 

9,304 ' 

21,227 

14,554 

Antiinonv . I 

oz. 

— 

2.3 

oz. 

169 

Silver. i 

597.251 

64,962 

6.35.6'22 

61,681 

Total value. | 

- 

745,967 

— 1 

i 

992.048 


The figures for coal and precious stones are not yet | 
complete ; in 1901 those products were valued at £177,WH). ! 
The gold yieM last year amounted to 678,3(^4 fine o/.., ^ 
against 039,151 oz. in 19(14, hut the decrease will he | 
lessoned wlien tlu* return is oomplete<l hy the addition of i 
the full returns from metallurgical works. [T.H.] j 

i 

Norway; Mining industry in -. For. Off. Ann. ! 

Senes, No. 3555. j 

Copp'r. —T))o output of the Sulitjolma none rose in ; 
1905 to aboiii 87,(XK) tons. A new smelting furnace, ; 
invented by the manager, is elated to reduce the ex|)ouso | 
of smelting to one-half or even one-third of the former i 
cost. The system will also be used in tl\e Alien copper • 
works in Flnmarken. The Bosmo mine in Nordlond 
produced the same quantity as in former years, about | 
26,000 tons of pyrites. The Horos copper works have been i 
worked under somewhat more favourable conditions than | 
of late; about 30,(XH) tons were produced. Of other I 
and more important copjKU* mines, the Kjoli, Killingdal I 
and Mandfield may be mentiomd, the last-named being | 
expected to produce before long about 60,000 tons i 
annually. It is stated that there are very extensive i 
deposits at Rostvaugen that are at present not available | 
on account of difficulties of transport. Tlie exportation i 
of pvritOB from Norway has increasefl considerably within | 
the last year or two, and the Norwegian eellulose factories I 
now also absorb a large amount. ! 

Silver. —The output of the Kongsberg silver mines 1 
(16,640 lb.) during the past financial year was rather less 
than in the preceding year, but the price of silver was j 
higher. | 

Iron. —Of iron (M’e, 44,000 tons were exported from the : 
Fehn mines, 14,000 tons from Meld, and smaller amounts I 
from other mines. 1£ the Donderiand works prove to be | 
remunerative, a large number of other mines containing 
•imilar ore may be expected to be opened up. In South 
Yaranger, work on a large scale is to Iw started before long. 

Afcfy 6 dent<e.—The Knaben molybdenite mine produced 
in i 960 about 29 tons of high>ciass ore. 


Deposits or tailings from ore crushing; Method of and 
apptratus for separating^ selecting, coneentraiing and 
securing precious ntatlers from ——. J, Hutohings, 
London. Eng. Pats. 0566 b and 6566c, March 2S, 
1905. 

The ore jiartiolos are first classified or assorted according 
tu size by means of differently meshed sieves within a 
revolving screen or cylinder, and are then treated with 
water in a pan divideil into oompartmente, the pan being 
at the 8am«* time given a swinging or oscillating movement 
by means of which the concentrates are separated from 
light and valueless matter. The concentrates are then 
further treated in a protective safe apparatus with looked 
cover by means of a magnetic separator, which separates 
iron pyrites, &c.. from the gold, leaving the latter in a 
^mrtially cleansed condition. Apparatus is also provided 
for forcing tlie fine float gold, by means of a copper wire 
brush, into a mercury trough for the purposes of amal¬ 
gamation. The protective safe apparatus forms the 
subject of the separate i>atont 6656c.—A. Cl. L. 

United States Patents. 

Lead sulphide; Process of smdting —. A. 0. BettSr 
Troy. N.Y. U.S. Pat. 816.772, April 3, 1906. 

Lead sulphide is smelUid with substances containing iron 
and sodium, whereby metallic lead and an iron-s^um 
matte are produced. The metallic lead is separated, 
together witn some slag, and the sulphur is eliminated 
from the fused matte by an air-blast, the oxidised residue 
being subsequently used for smelting lead ore.—A. S. 

Lead sulphide; Smdting ——. A. 0. Betts, Troy. N.Y. 

U.S. Pat. 816,773, April 3, 1906. 

Lead sulphide ore is smelted with compounds of iron 
and sodium, carbon, and basic compounds of iron or 
sodium, or both, to produce metallic l(^, an iron-sodium 
matte, and a slag containing less than 2 per cent, of 
ferrous oxide. According to one claim, the ohane ia 
first smelted so as to produce a slag containing more thaiv 
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2 but lesK than 5 per cent, of ferrous oxide, and this slag 
is then treated at a smelting temperature with sulphur 
compounds in order to form further quantities of iron* 
sodium matte and a slug containing loss than 2 per cent, 
of ferrous oxide.—A. S. 

Qai’producing and cunanming appamiva {Zinc^distilling 
furnacv]. C. Kllis, Assignor to (Combustion Utilities 
Co., New York. U.S. Pat. 810,973, April 3, 1900. 

In an apparatus for reducing and distilling zinc or other 
metals, a gas-fired furna<^c. provided with metal-distilling 
retorts of refractory material, is combined with a gas- 
producer supplying gas to the furnace. The heat of the 
waste products of ctuulmstjon from the furnace is trans¬ 
ferred to the entering gas and air by means of regenerative 
devices. A portion of the ]>roduetB of combustion is 
abstracted by a fan and delivered tliroiigli a condvut to 
the pro<liiccr. IMeans for 8iip[)lying air to this conduit 
and for regulating the proportion of air and of products 
of combustion are jirovided. The furnace niav be fed 
with dry proiluciu' gas, substantially free from hydrogen 
and steam.—R. 1 a 

jF’«r«afC MefuUurtpcal -. (t. 11, Henjamin, New 

York, N.Y. U.S. Pat. 817.099, April .3. 1900. 

The furnace consists of a number of I'ereptacles together 
with “ regenerative chanibers.” The receptacles have 
valvod feed-inlets and outlets and are moulded end to 
end in siieh a manner that they can bo rotated indejien- 
dently. Means art' providwl for heating the rtfceptacies 
and also fines and valves, by means of which ooniimmication 
can be ojamed or closetf between one or moie of the 
receptacles and the “ regenerative (fhamliers.”—A. S. 

Cupola. A. Baillob Haybes, France. U.S. Pat. 817,412, 
April 10, llHMi. 

See Ft. Pat. 349.036 of 1904 ; tliis J., UK)5, 624.—T.F.B. 

Ore separator. G. Moore, London. U.S. Pat. 817,655, 
April 10. 1906. 

See Eng. Pat. 25,116 of 1904 ; Ibis J., 1906. 319.—T.F.B. 
French Patents. 

Steel; Process of making -. V. Defays. Fr. Pat. 

360,033, Dec. 2. 1905. Under. Int. (Jonv., Dec. 12, 
1904. 

See Eng. Pat. 28,570 of 1004 ; this J., 1906, 125—T.F.B. 

Funtarts with wioraWc iui/ireA; Proass for detaching 
the deposits which form at th- imnt of contact of the 

cemliustihle unth the walls of rotary -. Fellner und 

Ziegler. Pr. Pat. 360,170, Dec. 7, 1905. Under Int. 
Oonv., March 8, 1906. 

SEEU.S. Pat. 801,144 of 1905; this J., 1906, 1113.—T.F.B. 

Metald: Extraction of ——- from minerals containing 
them. J. D. Wolf. Fr. Pat 3(K).247. Dec. 8. 1906. 
See Eng. Pat 17,407 of 1904; this J., 1905,1309.-T. F. B. 


XI.—ELECTHO-CHEHIBTRY AMD 
ELECTRO-METALLDBGY. 

{Continued from page 381.) 

(A. )—ELECTTRO-CHEMISTRY. 

Sulphuric acid; Electric conductivity of dilute eolutiona 

of -. W. C. D. Wbetham. Z. phyaih. Ohem., 

1906, 66, 200—206. 

The electric conductivity of aqueous solutions of acids 
and alkalis increases with tho dilution to a maximum 
and then rapidly falls again. Goodwin and Haskell 
(Phys. Review, 1604, 19 , 369) have stated that this 
decrease of conductivity is due to the contamination 
of the water by txaces of carbonic acid. The author, from 
experiments with sulphuric acid dissolved |in specisdly 


purified distilled water, with and without tho addition 
of a trace of potassium chloride and of carbon dioxide 
rospeetively. find that whilst the presence of carbonic 
acid is probably one of the causes of the decrease in 
conductivity of extremely dilute solutions of acid, other 
causes as yet unknown must also come into play.—A. fi. 

Electrolysis: Analytical separation of metals hy -, 

A. Hollord. XXIII.. page 445. 


English Patents. 

Catalytic comhinaiions ; Suhstaneca for effecting - in 

ileetrolytic electricity meters. U. 0. Jlastian aiul G. 
Calvert, both of London. Eng. Pat. 6448, March 27, 

' 1905 . 

A MIXTURE of platinum or platinum black and palladium 
i or )ialla«hum black is used as a catalytic agent- for bringing 
; about the re-forination of water from elecirolytii! gas 
j in an electrolytic electricity meter. The mixture is 
j })iunted on or otherwiw' attached to a suitable medium, or 
j it may be itn.xed with glass woo) and enclosed in a })orou8 
I container.— B. N. 


i Aceiimvlators or seroiidary batteries; Plates for -. 

i F. J. (teraril ami L. Fiedler, both of London. Eng. 
i Pat. 6786, Mareii .30. 1906. 

I Plates for accumulators are ma<le by mixing lead oxide 
' into the form of a ])ABte with the following solution:— 
I 350 jiarts of lecithin, 10 oarta of lead acetate or nitrate, 
10 parts of mercury sulphate and 10(XI parts by weight 
! of distilleil water, the paste being afterwards forced into 
i the interstices of grids or frames. —B. N. 


i Electrode ; Storage battery ——. T. A. Edison, Orange, 
j N.J., U.S.A. Eng. Pat. 1926, Jan, 25, 1906. Under 
i Int. Conv., Slarch 30, 1606. 

1 The active mass of nickel hydroxide, used for electrodes 
i of storage batteries with an alkaline electrolyte, is 
i intimately mixed with conducting flakes, scales, films or 
; foil of metallic cobalt, or an alloy of cobalt and nickel. 

—B. N. 

1 Electrode mass for storage batteries and process of forming 
\ the same. T. A. Edison, Orange, N.J., U.S.A. Eng. 

Pat. 1927, Jan. 26, 1906. Under Int. Conv., March 30, 

‘ 1905. 

I The active mass for storage batteries employing alkaline 
; electrolytes is composed of relatively large particles of 
an electrolytiually active material, such as nickel 
hydroxide, the particles being eoateil with scales, flakes or 
j foil of conducting material, such as graphiU^ cobalt, 

I nickel, or cobalt-nickel alloy. The mass is first intimately 
; associated with a sticky material, such as molasses, in 
i order to thoroughly cover the surface of the active 
I particles, and the conducting fiakes are then thoroughly 
j mixed with the mass until the particles of the latter are 
f practically entirely covered witc the fiakes. The mass 
I js then compressed m the pockets or receptacles for 
I containing it, so that the fiakes jireaent a network of oon« 
I duct-ors extending in all directions through the mass. The 
I sticky material is finally dissolved out of the mass by 
j water rendered slightly alkaline.—B. N. 


O^nising ap'ttaraiua ; Impta. in [Electrical] — G. £. 
Gaifie, Pans. Eng. Pat. 22,103, Oct. 30, 1905. Under 
Int. Conv., May 13, 1906. 

This invention relates to an apparatus for the production 
of osone, and consists of an ozonisw connected in series 
with a “ capMity ” of known value, the ozoniser being 
unprovided with a dielectric and fed by currents of high 
frequency.—B. N. 

PecU and the tike; Extracting moisture from — 
[deetrically]. W. Simm. Eng. Pat. 4792, March 8, 
1605. U., page 
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Uhitio Statks Patbsts. ! 

iefradory material for electric inmlation and other \ 
ptirpoeca; and proeeaa of producing aame. D. M. j 
Steward. U.8. Pats. 816,270 and 816,271, March 27, i 
1906. IX.. page 428. 

Electric furnace. A. G. Bette. Troy. N.Y. U.S. Pat. 
816,684. April 3. 1906. 

Thi furnace oonsiste of a furnace-chamber, the hearth 
ai which oontaina a bath of a liquid conductor; a channel, ; 
both ends of which lead into this chamber, and which ! 
also contains the liquid conductor; and two electrodes, : 
one connected with the liquid in the chamber, the other | 
with the liquid in the channel. At a certain part of the ' 
channel, a magnetic field is created by an electro-magnet, j 
and at tlic same part, a cross-channel, containing a con- | 
doctor and intersecting the main channel, is provided. 

By causing an alternating current to pass through tlio 
crosB-channel and to alternate synchronously with the 
current in the mam channel, the liipiid l•ondurtor is made 
to circulate from the hearth througli the channel and 
hack to the hearth again.—-A. ti. L. 

Ammonia ; 1‘rocraa of producing —— \cleclr(il!/licaUi/'\. 

J. A. Lyons and E. C. Broadwell. U..S. Pat. 816,928, 
April 3, 1906. VTI., page 427. 

Fhknuh Pate.n'T. 

Oeoniaing atmoapherir air ; Apparaiuafor -. Ozonair, 

LUi Fr. Pat. 360.227, Dec. 8, 1905. Under liit. 
Cunv., Aug. 11, 1906. 

See Eng. Pat. 16.392 of 1905; this J., 1905,1116.—T.F.H. 

(B.)-ELEOTRO-METALLUEGY. 

Engli-sh Patents. 

Furnacca ; Electric. ——. A. Revnolds. London. Eng. 
Pat. 7004, April 3. 1903. 

The heating rt'sistance comprises a material, such as 
carbon, which is electrically conducting at furnace tcin|)er- 
atures, and this is containetl within a casing of 
electrically insulating but thermally cotKliicting material, 
such as “ siloxicon?’ this substance lieiiig chemically 
inert to the molten furnace charge, the furnace 
atmospliere and the resistive material at all furnace 
temperatures. In somn oases it is advantageous to j 
surround the “ siloxicon ” with an outer casmg of j 
magnesite or basic or neutral alitniinium silicate, free from ; 
or low 111 alkali, the magnesite being used with basic, and 
the silicate with acid slags. Different forms of furnanes | 
are described in which the charge of the furnace is part 1 
of the electric circuit, the ciirroiit passing from the j 
resistive material through a conducting button, forming 
the bottom of the insiueting casing, to the charge and 
tlionce to the crucible, whiA is attached to the other | 
terminal; and also forms of furnaces in which the charge i 
does not act ns part of the electric circuit, the current 
being passed through several heating resistances con¬ 
nected in parallel, those being in electrical contact with a 
conducting ring or button in the base of the crucible and 
attached to the other terminal of the current.—B. N. 

Copper; I'roceaa for the dectrolptic production of -. 

J. A. W. Borchers and F. E. Gunther, Aachen, and P. R. 
lYanke, Eisleben, Germany. Eng. Pat. 19,638, Sept. 
28, 1908. Under Int. Goiiv., Oct. 4, 1904. 

See Ger. Pat. 160,046 of 1904 ; this J., 1906, 897.—T. F. B. 

United States Patent. 

Lead ores; Proeeaa of amdting -. W. Valentine and 

A. G. Betts, Troy, N.Y. U.S. Pat 816,764, April 3, 
1906. 

Lead-sulphide ores with the accompanying gangue are 
fused so as to form a matte and a slag, and the lead is 
separated eleotrolytioally from the matte, by bringing the 
latter into contact with a cathode in an electrolyte of fused 
soium chloride containing sodium sulphide.— A. S. 


French Patent. 

Metale ; [Eleetrolytie] Proeeaa for aeparating -. N. V. - 

Hybinette. Fr. Pat 360,101, Deo. 5, 1906. 

See U.S. Pat 805,969 of 1905 j this J., 1908, 29.—T. F. B. 


XII.—FATTY OILS, FATS, WAXES, 

AND SOAPS. 

{Continued from page 383.) 

Moringa edeifera : Seeda of -. E. Drabble. Quart. 

J. Inst. Coinmoroial Research in the Tropics, Liverpool 
Univ., 1906, 1, 66—67. 

This tree, indigenous to India, Arabia and Syria, has been 
introduced into several tropical comitriee for the purpose 
of obtaining the seed oil (Ben oil). It grows well in aiw 
soil, and can resist drought The decorticated seeds 
! yield about 38 per cent, of a pale yellow or nearly colour- 
loss oil, of winch about 40 per cent is solid fat. They 
contam about 35 jier cent of proteids, which woidd 
render them of value for seed-cake ofter expression of the 
! od (see Lewkowitscli. this ,T., 1904, 25),—C. A. M. 

llutgroapermum Pnrhi; Seeda of - {Shea Butter 

1 stedsl. E. Drabble. Quart. J. Inst. Uommeroial 
llesoarih in the Tropics, Liverpool Univ., 1906, t, 67. 

Two different samples of these seeds were examinetl. One 
! resemlilcd tlie West African Shea butter seeds and yielded 
.'■il-.5 per cent, of fat, witli iodine value 59-9 and saponifi¬ 
cation value 179, whilst a s|>ecimen of tbe West African 
; seeds gave 63-5 per cent, of fat, with iodine value 66'9 and 
i sapomtication value 183. The other seeds, sent under 
i the name of “ Kariti nuts,” were larger and paler in 
colour than tlie West African seeds, and yielded 34 per cent, 
of fat. with iodine value 65-8. and saponification value 
179. The fat eoiild be used for the same purposes as 
j ordinary Sliea butter.—G. A. M. 

I Miieuna oil; Examination of -. W. P. H. Van den 

Driesseii Maroeuw. Pharm. Weekblad, 19t)6, 43 , 202 — 
209. Ciiom. Geiitr,, 1906, 1, 1176—1177. 

The seeds of tiic leguminous plant, ifueuna capitata. Do., 
known as ” kratok ” beans and in the Dutch Indies as 
“ Bengoek,” yield to petroleum ether 2-08 }ier cent of a 
yellow fattv oil yielding tlie following numlmrs :—Oil from 
fresh seeds • .Sp. gr., 0-865 ; solidifying point, 3-5' C. ; 
m. pt, 16° C.; Zeiss butyro-refractometer reading at 
25° G., 66*2 scale divisions; acid value, 6*72; siuionifica- 
tion value, 178-22; iodine value, 103-95; Reichert- 
Meissl value, 0-77 : m. pt. of mixed fatty acids (oleic (f), 
palmitic and stearic acids), 37° C.; saponification value 
of fatty acids. 195-6; iodine value of fatty acids, 112-9 ; 
m. pt. of acetylated fatty acids, 24° C.; acetyl-aoid value 
of fatty acids, 145-7 ; acetyl-saponification value of fatty 
acids, 260-95. Oil from seeds two months old: Sp. gt., 
0-8700 : acid value, 32-75; saponification value, 184-79: 
iodine value. 98-6; saponification value of fatty acids, 
187-7 : iodine value of fatty acids, 107-53.—A. S. 

Wax of Rhapkia ruffia. H. .Jumolle. L’Union Pharm., 
1906, 47 . 69-61. 

i The leaves of Rhapkia ruffia, stripped of their upper 
\ epidermis to furnish the commercial raffia fibre, also yield 
a wax. The segments of the Btripiied leaves are dried, and 
i then beaten in a fine cloth, by wUicli means a white powder 
I is obtained. This is sifted and thrown Into boiling water, 

1 when the wax melts and is separated. This wax is dull, 
i dry and but slightly greasy to the touch; it is brittle 
- with a dull, smooth fracture, and is readily reduced 
I to powder in a mortar. It reMinblcs oamiinba 
> wax in general appearance. It is only sparingly 
1 soluble in chloroform, other, petroleum spirit, cold alcohol 
1 and most other solvents, but is readily dissolved in 
I boiling alcohol, from which it precipitates on cooling j the 
I precipitate, thrown on a filter, forms an unctuous mass, 
DKoming granular and friable on drying. Its sp. gr. is 
I 0-950: m. pt., 82?* C. The melted liquid gives a brownish 
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wax on cooling; if meltod several times it becomes deep 
chestnut-brown, and has a lustrous surface and a sharp 
fracture. It melts in the flame without burning. The 
immelted part remains hard, and the fus^ portion does 
not mould well in the Angers and is not sticky.—J. 0. B. 

Enousu Patsnt. 

Soap ; Procest for converting in&oluhlc —— into soluble 
soda soap or potash soap. P. Krebitz, Munich, 
Germany. Eng. Pat. 4092 a, Feb. 27, 1905. 

Insolttbi.x soap, obtained as described in Eng. Pat. 4092 
of 1905 (this J., 1906, 188). is treated with potassium 
or sodium carbonate in excess (2 to 0 per cent.) of the 
theoretical amount, which is sta^d to prevent soap being 
mechanically carried down hy the subsiding calcium 
carbonate. The conversion is promoted by the addition 
of salt. The process may be carried out either hy adding 
the insoluble soap griuiually to a boiling solution of 
sodium carbonate, or by pouring the hot carbonate 
solution over the soap and boiling the mixture.—C. A. M. 

Febnch Patxnt. 

Codling apparatus for soap or other maieriaL A. E. 
Boardman. Fr. Pat. 360,163, Dec. 7, 1906. Under 
Int. Conv., IM’. 9, 1904. 

e ss Eng. Pat. 24,023 of 1904 ; this J.. 1906,1074.—T.F.B, 


Xni.-~PlGMEirrS, paints; resins* 

VARNISHES; INDIA-RUBBER* Etc. 

{Contiiiued from page 384.) 

(A.)—PIGMENTS. PAINTS. 

Enoljkii Patents. 

Paint. L. A. Dreyfus, New Brighton, U.S.A. Eng. Pat. 
6872, March 20, 1906. 

8xe U.S. Pat. 780,348 of 1906 ; this J.. 1905, 600.—T. F. B. 

Colours ; Method of manufacturing oil -. M. Herisson, 

Paris. Eng. Pat. 9480, May 6. 1906. 

SsE Fr. Pat 342,650 of 1904 ; this J., 1904, 989.—T. F. B. 

Silicon monoxide [Pigment, cfT.]; Manufacture of ——. 
H. N. Potter, New York. Eng. Pat. 20,788, Dec. 22, 
1906. Under Int Conv., Dec. 30, HK)4. 

To effect a partial reduction of silica to silicon monoxide, 
a mixture of the former with the nec<‘ssary )»voix>rtion of 
carbon is heated electrically in a clostnl furnace of either 
the resistance or arc type, provision being niade for 
withdrawing the carbon monoxide gas as it is formed. 
“ This bursting out of the carbon monoxide gas from the 
point of reaction carries the silicon monoxide with it, but 
whether in a solid, liiiuid or gaseous state the inventor is 
not able to state ; ” in any case, a largo jjortion of it. at 
least, ‘‘is carried out of the region of reaction.” Pro¬ 
vision is made for trapping the silicon monoxide, as it 
escapes, in collection chambers. The silicon monoxide 
thus produced is an extremely fine pow<ler, which can be 
used, alone or in combination, as a pigment; or it may 
bo (iresscd into bricks, with or without addition of 
alumina, inagnesia or the like, to form abrasion wheels. 
A vitreous form of the silicon monoxide also sometimes 
occurs, which is distinguished from crystallme silicon by 
being a non-conductor of electricity.—^E. S. 

Paint: An improved —. H. N. Potter, Now York. 
Eng. Pat. 1279, Jan. 17, 1906. Under Int. Conv., Jan. 
26, 1906. 

BiticoN monoxide, in powder, is mixed dry with another 
pi^ent, ground and inoorpOToted with oil or other paint 
vdicle ; or the imler in wmch the ingredients are a^ed 
may be reversed (see preceding abstract).—C. S. 


Uvrrsn States Patent. 

Paint and varnish remover; Kon-inflammable —. 
C. Ellis, Assignor to Chadeloid Chemical Co., New York. 
r.S. Pat. 817,141, April 3,1906. 

The paint or varnish remover consists of a waxy body 
mixed with a non-inflammable volatile solvent, toother 
with other volatile solvents of less vapour tension, so as 
to give a predominant evaporative tendency to the 
former solvent, the proportion of wax not to exceed 8 per 
cent. A mixture of 2 parts of wax, 15 parts of carbon 
tetrachloride, 10 ports of grain alcohol ana 1 part of amyl 
acetate is specified.—J. F. B. 

(B.)—RESINS, VARNISHES. 

Feench Patent. 

Linoleum^ oilcloth and similar tnaicrial; Machine for 
printtng designs on —. H. C. Shaw. Fr. Pat. 
360.309, Dec. 11, 1906. Under Int. Conv., Dec. 12, 
1004. 

See Eng. Pat. 27,037 of 1904 ; this J., 1905. 1180.—T. F.B. 


(C.)— INDIA-RUBBER, Etc. 

Puhher from Castillm clastica. Quart. J. Inst. Commercial 

Research in Tropics, Liverpool Univ., 1906, I, 101—119. 
Cultivation of Castilloa. —The yield of latex is proportional 
to the size of a tree rather than to its age, and i<< dependent 
on the soundness of the roots. Rapi<rgrowth is favoured 
by largo surface of leaf. As to spacing, it is recommende<l 
to set out stakes in 16—20 ft. squares and plant a circle 
of eight or ton tr(»es around each. The weaklings having 
biwn cut down, there will be three or four good trees 
in each group when, after about six years, they ore ripe 
for tapping. A variety of insect jiests attack the trees, 
the most important lK«ing a borer, probably the long¬ 
horn beetle, and a small bark beetle. Both these or© 
dealt w'itb by means of carbon bisulphide or gasoline. 

Tapping for latex. —The arrangement of cuts generally 
adopted, one at the base, one 6 ft. above the ground, 
and one intermediaU*. is uneconomical; four cuts, the 
I highest Iwing 6 ft. above the ground, are recommended. 
Three methods of tapping are in use, viz.. (1) making 
crude cuts with the machete; (2) making a ring of 
incisions with a chisel about 1 in. broad ; and tS) cutting 
out V-shafied pieces of bark, stretcliing about lialf-way 
round, with a 8]»ecial loo). Outs made right into the 
wood do not heal completely; but, on tlu* other band, 
the same applies to cuts which do not reach the cambium. 
A larger yield of latex is obtained from cuts right into 
j the cambium than from cuts almost into it. In the 
author's opinion, the narrower the cuts, the better. The 
latex flows best during the rainy season, and in the early 
morning. (Aips for collecting latex should not be conical, 
since these are difficult to wash out, and they are bett/er 
fixed to the tree by pushing in the sharp edge than by 
means of pins: those now in use contain about 00 c.o., 
and are, if anything, too small. The first flow of latex— 
about a cupful—is followed by a slow ooze of less watery 
latex, whicli ceast^s in 15 minutes or so, and is romoved 
wit.h a spo4>n or with the fingers. 

Maniptdation of lalcx. —The collected latex is freed 
from bark and mud by washing. On shaking u}> latex 
with water and allowing to stand, solid impurities go to 
the bottom, the water is blackeneil, and the latex rises 
to the top. This separation is matly delayed by the 
presence of mud. Repeated wasmng renders the rubber 
whiter and less sticky, but adds nothing to its strength 
or elasticity, wliilst it introduces the risk (1) of the latex 
refusing to separate out, and (2) of premature coagulation 
of the rubber. 

Coagulation and drying of rubber. —A useful method 
of preparing rubber from latex is to run the latter upon 
sheets of blotting paper and allow it to dry. Each sheet 
of fMiper serves to coagulate ten or more sheets of rubber. 
The autitor suggests, oe an improvement on this process, 
pressure between two porous tilea Coagulation may 
also be effected by boiling the latex. The resulting 
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rubber is ftpt to be uneven and contain an excessive 
quantity of moisture. Or, again, chemicals, e.jr., alcohol, 
sulphonaphtbol, acids, may be a<lded to the latex. 
Aloohol IS an excellent, if costly, coagulant; sulpho* 
naphthol is certain in its action, but makes a weak rubber ; 
aulpburio acid, lime*juioe, sodium carbonate, and calcium 
chloride are somewhat uncertain and tend to produce 
weak rubbers. The coagulated rubber should be dried 
by artificial heat until completely translucent. 

MiftctUaneous o& 0 en.v(tu)ns.*~Latex can be prevented 
ri*om coagulating for a long time by the audition of 
a.tnmonia, which imparts a yellow colour to it. The 
“ black water ” obtained in the washing process is 
rendered brownish-red by caustic swia and deep black 
by ammonia, whilst acids gradually bring down a yellow 
precipitate. Sugar bleaches the “ black water.” 

The yield of rubber from good six-year-old OaMUloas 
may be estimated at half-a-poimd ])er tree annually. 
'Voung trees and young parts of old trees give rubbers 
containing notable proportions of resin. As compared 
with CaHilloa, Ifevea yields latex less freely, but res)>on(is 
better to repeated tapping. Us latex is cleaner, but 
coagulates much more easily; the globules arc so tine 
that they cannot be ('oagulated by the hlotting-jiaper 
method. Castilloa rublier. in the author’s exiH'rience, 
has greater strength and elasticity than Hevm rubber, 

—W. A. C. 

India-rubber ; AiuilyfiCfi of some different brands of -. 

1). Sponw. (iuart. ,1. Inst. Commercial Research in 

the Trojnes, Liverpool Univ., IDOfi, 1, 75—77. 

Thb rubber was finely tlivuled, dried over calcium chloride 
at 66" C. until constant in weight, and extracted bik^oob- 
sively with acetone and chloroform, the latter (extraction 
giving the amount of caoutchouc. The samples of 
commercial rublsT had not been treated in any way. 


Sample. j 

1 

Duration | 

1 Breakhui 

Slongstion. 

of cure. 

1 strain. 


1 

mJn. ! 

kilos. 

cms. 

1 

1 

14 

8*6 

2 

2 

16 

8*9 

3 

3 

16*2 

8*0 

4 

4 

16*62 

6*6 

& 1 

1 ^ 

16*26 

5*0 

e 1 

1 6 

12*0 

8*8 

7 

1 7 

16*0 

8*7 

8 

1 8 

16*25 

8*8 

0 

1 9 

16*6 

7*4 

10 

10 

^ 18*6 

6*2 


The nnvulcanisod strip broke at 7*6 kilos., and had an 
elongation of 2*2 cm. Even the strip cured only one 
iiuDuto was therefore much stronger and more elastic. 

—E. W. L. 

Huhber exports from Mandos and Pard. Bd. of Trade J., 
April 19, 1906. 

The following are particulars of the exports of Seringa 
rubber from the Ports of Maiidos and Far& during the 
years 191H and 11KJ6 


1 

1 1004. 

1005. 

SerluBB 1 
Rubber. 1 

Quantity, i 

Value, j 

Quantity. 

^ Value. 

Fine . 

Medium 
Kernaiuby .. 
Caucho .... 

KMok. 

14,072,000 ! 
i 2,471,000 

1 7,430.000 ' 

1 3.632.000 

1 ^ 

1 6.646.000 1 

1 . 088.000 ' 
1 ,010,000 i 
j 94S,<KW 

Klloi. 
16,473.000 
2,766,000 
7.510,000 
) 4,726,000 

£ 

8.460,000 

1,269,000 

2,168,000 

1,867,000 

TnUl ■. ■ ■ 

' 28.606.000 

1 10.486.000 

81.476,000 

13,234.000 


The above figures are inclusive of rubber shipped from 



1 Para, luird cure . H America 

2 iVyloii para. < (Vyl<in 

3 (Jdld Coast, hard lump .. i (J(dd Coast. I 

4 Gold Const, iiuft lump .. > (>«>l(l Cosst I 

6 ParA rubber . i (bdd Const ' 

(5 (told Coast. niUBers. (><»ld Const | 

7 Ftma Vojfllii rubVier_ Gold Coast (Aburil [ 

a llanguoji . Uurnia and Aimam | 

0 Laiios lump . i Lnaos j 

11 Coiiflo r<K)t . } CoiiBo 

12 a Sierra Leone iiiugers • | Sierra i.eone 

l.'l ft do. ' do 

14 Pernambuco scrap . ’ Pernambuco 


lleira hrazUienMia 

iier cent. 
14*30 

j>er cent. 
2-73 

per cent. 
71*00 

do. 

0*63 

3*03 

00*38 

Funtumia elaafiea 

8-74 

19*72 

69*22 

aliiiotd certainly 

lO-UO 

17*71 

67*40 

Firus efuMtifa 




Hevea hratUiensta 

(I-*’? 

2*31 

03*92 

F etaafii'n 

M*«6 

412 

82*64 

Firua Vonetii 

0-30 

36-37 

63*79 

Ftcaa ebiatica 

l)*6K 

6-Hl 

84*63 

Funtumia rlnattea 

3*40 

10-.66 

80*88 

Ldndoltfhia ThoHoni 

3-00 

3*34 

73*35 

do 

2*30 

7*02 

83*00 

Funtunnu elantka 

.^•3 

5*64 

80*46 

(probablv) 




jAindolphia 

2*0 

4*07 

66*60 

}ianvornia speeioaa 

4-8 

4-35 

68*75 



26-4 

32*31 


The resins from Nos. 1, 5 and 9 wore soft and glue-like I 
or oily, whilst those from the other samples were more ■ 
or less hard.—C A. M. j 

JRubht r ; Influence of duration of cold vulcanisotion upon 

tensile strength and elasticity of Pard -. R. Ditinar. 

Giimrni-Zeit.. 1006, 20, 678—670. 

Strips of Pari rubber, 6 cm. by 3 cm. by 7 mm., were 
carefully dried and vulcanised by immerHion in a solution 
of sulphur chloride in 80 times its own weight of 
carbon bisulphide. The vulcanised Htrips were imme¬ 
diately washed with a weak solution of sodium carbonate, 
and tnen with warm water, and dried for two days in a 
desiccator over calcium chloride. The breaking strain 
and elongation of the test pieces were then de^mined 
across a section 3 cm. by 7 mm., a strip 1 cm. long between 
the clips of the machine being usoci. The variation of 
strength and elongation with the length of time during 
which the sample was immersed in the vulcanising liquor 
is shown by the following figures, which indicate a 
maximum of strength at five minutes^ cure, followed by 
a minimum at six minutes, and maxima of elongation at 
three and nine minutes’ cure, with a minimum at seven 
minutes:— 


Itftcoatiara, but oxcliisivc of rubber from iieiglibourinjg 
coiiiitricR shipped from the ports of Amazonas and Para. 

[T.K.] 

French Patents. 

\Ji\thhcT substitute] Material; New - unattacked by 

acids, for coi'cring metallic, and other raisings. P. Laeol- 
longe. Fr. Pat. 300,287, Feb. 18, 1906. 

Steakine pitch (90 to 80 per cent.) is melted together 
with ceresin or ozokerite (10 to SO per cent) at a tern- ^ 
iwraturo below 110" C., after which ^wdered picric aoid 
(2 to 4 per cent, on the piteb) it stirred into the mass. 
The temjiorature is then raised to 12$'' C., with constant 
stirring, and tlio heating continued for some time; the 
temperature should never rise beyond 130® C. during this 
time. The mass is then mixed wltki various powders or 
fibres and the heating ooutinued at from 130® to 140® 0., 
as in the vulcanisation of uglrber. ^Tfae mixture obtained 
is moulded into sheets ox,^^jither aliEpes as desired. 

—A. G. L- 

Bubber, guUa-percha, haltUatdsc.; Pttficss for treating the 
milks or lactiferous juices of—to permit their transport 
in a liquid condition. L. Fr. Pftt. 360.824. 

Feb. 20. 1905. 

Su Eng. Pat. 7694 of 1906; thia J., 1906.82,—T. F. B. 
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XIV.—TANNnfG, LEATHER, GLUE, SIZE. 

{Continued from page 384.) 

Tannin-coniaiuing aub^tnnces; Examination of aome -. 

J. Sack. Tii 8 i)ectio van den Laiidboiiw in West Indie. 

Bull., No. 5, 1—8. Cbem. Coutr., 1906. 1. HOG—1107. 

Mangrot'c {Rhiro-pknra MmtgU). The older plants con* 
tain more tannin tlian the yonngor ones The dry 
■ubatanCH of the ba«t contamn up to 24*6 Tier cent, of 
tannin. The bn.s( was finely ground, repeatedly extracted 
with cold water, and tlie tillered, deep red solution treated 
with lead ae(‘late till a while precipitate began to be 
formed. After again filtering, a further quantity of lead 
acetate* was added, and tlie white ]>recipitate thus 
obtained was siiMjiended in alcoliol and freetl from lead by 
means of hydrogen sulphide. The filtrate from the lead 
precipitate m-an evaporal<‘d with ex«diision of air, and was 
louml to contain the rorldiHh-bri>wn tannin, 
easily soluble in water and nlcolml. but insoluble in etlier. 
On beating with sodium acetate and acetic anhvdridc, the 
tannin yielded a mono acetate, I'b 

205“^ the tannin probably hrst forming the anliydiide, 
CJ 4 H 24 .OJ 1 , M’hicb lb(‘ii reacted with the acidic anhydride. 
On treatment with water containing liydrodilorie ocid, 
the tannin yieldeil a “ tannin-red,” according to the 
equation, 2024 H 2 rO| 2 - ^HjO" f 4 «Jf 4 BO.>i. Monhorklnk 
{iMythiaornarn Auhi ) from iSnrinnm. The bast of tins 
plant yiidds onh' a few ])er lenl. of tnnrun. but contains 
also a white substance ]ioHHeHsmg the charneti-iH of a 
saponin, (tmmhnrklnk {ftiqiomi mo-qualin^ 1 X(’.) ’I'he 
hast oontainH 21 ^ler cent, of matter soluble in water, 14 

J >er cent, of tannin, and also sa])onins. The bast of 
\rnp}Ht {('orafHt gui/ancuum) eontains 11 ])er cent, of 
soluble Hubstanei'H and fi per cent, of tnnnin 'I’lie bast 
of CaaAni fforida. Yah! contains 54*H ]i(«r cent, of wafer. 3*4 
per cent, of a.sb, fi-G ]rer i-cnt. of niaffer soluble in wnl<-j. 
and 2*5 ])er cent, of Iniinm. The dried busks contain 
10 l>er cent, of tannin, and the seeds, 19*2 per cent, of 
water, 5*4 per cent, of ash and •14-7 per eeiif ot oil.—A. S. 

Knolish Patent. 

Tanning of hide a nvd akin a. .T. BiviAre. P. Wrroiil and 
A. Boiivier, Lyons. Fiance. Kng. Pat. I<>,312. Aug. 10, 
190o. 

Ree Fr. Pot. 350,020 of 1904 ; tliis J.. 1905, 102.3.—T. F. B. 
T^niteo States Patent. 

Tanning leather ; Apparatua for -. H. de Marneffe. 

Liege, Belgium. U.S. Pat. K10.G70, April 3, 1900. 

See Fr. Pat. 339,428 of 1904 : this J., 1906, 284.—T. F. B. 
Fkknch Patent. 

liidca, leather, dc. ; Proeeaa of treating -. F. J. 

Ookos. Fr. Pats. 359,838 and 369,839, Nov. 27. 190.5. 
Under Int. Conv., Dec. 12. 1904 and March 31, 190.5. 

Bee U.S. Pats. 798,293 and 798.294 of 1906 : tliis J., 1906, 
1023.—T. F. B. . 


XV.—MANURES, Etc. 

{Continued from page 384.) 

PhoepheUt exports fro^n Christmas JaUind. Bd. of Trade 
J., April 20, 1906. 

The following particulars, taken from the Annual Report 
-on Cliristmas Island for 1906, show the quantity of 
phosphates shipped from these Islands during tlie five last 
years?— 1901,42,125tons; 1902,61.179tons ; 1908,70,096 
tons; 1904, 71,767 tons ; 1906, 97,962 tons. (.T.R.] 


United States Patent. 

Nitrogen; Procesa of preparing, growing and dis¬ 
tributing organiams which fix or gather atmospheric —, 

G. H. Earp-Thomas, Wellington, New Zealand. U.S. 

Pat. 810.860, April 8, 1906. 

A NoDtTLE from a leguminous plant is thoroughly cleansed 
and sterilised ; it is then fractured under aseptic con* 
ditions, and the bacteria thus obtained are mixed with 
sterilised water. A portion of the milky fluid is trans* 
ferred to a culluie medium which is substantially free 
from mtrogen, the culture is developed and rc-iuoculated 
m distributing packages also containing a non-nitro* 
genous medium. When the bacteria have developed, 
the packages ere sealed up. A suitable medium for tnese 
bacteria consists of 14 grms. of wood asbes. 26 grms. of 
shiedded agar, and 36 grms. of malto.si^ in 2210 c.c. of 
water_.J. F. B. 

XVI.—SUGAR, STARCH, GUM. Etc. 

{Continued from page 386.) 

IleetiootA , Uttenn illation of augur in Italian -. 

K. 5’ivuini and 1). Galeati. Bull. A.shoc. Chim. Suer. 

Liht., 1900, 23, 10H»—1020. 

On many sides there is an inclination to adopt Pellet's 
cold a(|ucouH digestion process for tlie ih'terinination of 
sugar in beclrnots in ))refereiice to the alcoholic process. 
Pellet's jiroiM^sH consisth in digesting the normal weight 
of rasped pulp with cold water and diluting to a total 
volume of 201*35 c.c. after the addition ol 6—7 c.c. of 
iiasic Jeiul aeidate solutuui ol 30' B., cNhaustiiig the air, 
if necessary nmler vnemim. tiltering, and adding two or 
three drops of acetic acid to th(< llltrate. The anthora 
have examined this ])roce8s comparatively with the 
alcoholic processes and have obtained absolutely eon> 
cordant results, even wlicn the ratiiis of sugar to non-sugar 
were very dilTereiit. They find that the obji'ction urged 
against a(|ueoiis digestion, viz., that optiitally active 
non-sugar components are ]ut‘8eiit in t!io iiltrate, is not 
valid. These Muhstances are eliminated by the basic 
lead acetate as eflicientlv as by nlcoliolic digestion. lu 
mnidoying the “ rniud processi's of Le Uocte and 
Kruger (H<*e Pellet, this J.. 1890, 74t>) for Italian boot* 
roots, the authors find a l onstant error of 0*20—0*36 por 
cent, ot sugar too low. Processes of this sort are baaed 
on the assumjition that the average luoportion of juice- 
in beetroots is constant; but Italian beets in tlie fresh, 
state apiN'ar to contain a aomowhat excessive proportioa 
of juice. In orde-r to obtain a total volume of liquid 
of 109 c.e. in these ]irocesw‘B with Italian heels, it is 
necessary to add 70'.32 c.c. of basic lead acetate solution 
to 20*048 grins, of jmlp instead of 78*14 c.c. as preBcril)ed 
by Kruger.—J. F. B. 

Sugar cane jirodueta; Fermentation of -. C. A. 

Browne, jun. J. Amer. Ohem. Soc., 1900, 28, 463—469. 
The juice of the green tops of the sugar cane contains 
invertase, which brings about a gradual inversion 
of the sucrose in the eaiie after it is out, unless 
the tops be removed at the same time. The sugar cane 
also contains oxydases and catalam^s, sometimes called 
reductaB<‘«. If an oxidisable Hubstance, sucfi as qiiinoL 
(hydroquiiione) be addisl to raw cane juice, a rapid 
darkening, due to the oxidation oi the quinol by tlie 
I enzyme, takes place with absorption of oxygen; the 
oxidised product possesses antiseptic properties capable 
of preserving the juice for weeks. In the cane, the 
tannins play tlie same part as the quinol; fresh juice 
from raw cane darkens rapidly, and the number of bacteria 
per c.c. cither decreases or only increases slightly durmg 
the first few hours, whereas in the juice expressed from 
steamed canes the number of bacteria increases rapidly 
from the first. When a living cane is injured, the Bi.^aoe 
of the wound gradually darkens owing to the above 
action, and the wound remains free from signs of fer¬ 
mentation ; but with frost-bitten or sterilised canes, 
the surface of the injury is soon attacked by moukb and 
bacteria. In the living cane the activity of the reduotasea 
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(ventB the diffusion of the toxio oxidetion poi^ots. 
horated for protective purposes at the injured surfftce. 
m diffusing into the cane. The most common fer- 
mtation of raw cane juice in Louisiana is the viscous, 
loilaeiiious or niaiinitic fermentation, produced by 
ucomstue.. This is an anaProbic fermentation, and the 
ce is rapidly l.lesclied. The viscous product 
a eiiin called dextran possessing a specific rotatory 
wer rolu-ihd-H'’. The presence of this gum 

the juice of fermentctl. frost-bitten canes may cause 
■ora in analysis, and. in the case of syrups, may cause 
impression that starcli-syrup has been added. -Mati- 
,ol can generally be isolated from the fermenteil juices, 
her products of aiiai-robic fermentations occurring in 
(5 factories arc sulphuretted hydrogen, hydrogen and 
•tliane; fterious exploflionp of tliene are not 

known. AraoiiK the aerofne fonnentationK wluoh tlif' 
thor ban fixperienced, that due to the cellulopo-produeinii 
•iiK-nt. B. xylinum. i» mentioned. 'I'he dried cell- 
Luubranes produced by this baeteriuiu consist essentmlly 
celliilosD : they contain only (l-'i |ht cent, of nitrogen, 
d according to the author, do not coiitain cbiliiie. 
10 scums and deposits from most fermented juices 
iitain uiannan, C'liitino is ii very irajiortaiit coii- 
itiient of the scuiiis winch form every year on the surlnce 
molasses left over in the “ hot room,’ and which are 
■odiiccd by a Bjiecics of fiVrom/ircs. These scums a so 
ntain about ’.'7 per edit, of fat, which closely resond.les 
itter-fat in many of its characters, but. which conlniiis 
very limb proportion ot free acid, owing t«) upulytio 
■tion. T\iv. nutlior baa froe|ueutly otiwrvod tbo pre>*t*nc’o 
fleetvlini-tbvIoHrbinol in termented jmc-eM ; tluH ap])eaift 
■ be formed whenever tileoliolie fermentation m arres e 
/ oxidining or acid-prodin-lnj^ baoterui. MoIabhi'h and 
-w sucarH are not exempt from fermentative uttaekK, 
hieh, howevM'r. are confined to tlie surtacc, where 
iftieient Uygroflcopie moiHture may b(* Httraeteil to 
lute the Ini’iii^f to ho extent which ])ermith of the develop- 
ont of orgauisiiiH.—sT. K. ik 

ugar jniccn : Funk's pruccss {Kii^selguhr] for defecating 

_. Brandt, Plotze nn<l Scliul/. 7*, Ver. tleutsch. 

Zuckorincl, lW)b. HO- lt3. 


ture amounts to 3—4 p«r cent, of the total 
that, at a temperature of 85° C., the oondenaed liquids have 
been found to contain as much as 2 5—5 grms. of sugar 
per litre, it will be understood that the loBses from this 
cause may be very considerable. The volatilisation of 
i tlio sugar probably occurs in the form of minute vesicles 
I of juice carried in suspension in the vapours. Wlmn a 
1 10 per cent, solution of sugar was distilled in a tlasb. 

' care l>oing t-aken to trap the vapours, no sugar could be 
! detfM'ted in the diHtillate.—.f. F. B. 


Hugnr ■ Prizes for the appltcjiiion of - to imJustrifd 

purposes. Bd. of Trade J., April 20. 190(1. 

Thk Freiioli Syndicate of Sugar Manufacturers liJW voted 
a prize of BMi.tMM) frs. (about 400(«.). with a view to 
stimulating research for now nieihodH of employing sugar 


tition are nh follows:- - , i i i 

1. 'J'lie new application of sugar must 1 m' made solely 

for industrial pur}>oseH. not for tlic mamifacture of any 
form of food. . , 

2. H'he invention must give riw* to an increasea 
consumption in France of not leas than 1(K),000 tons of 
rebned sugar. 

:l. 'ITie prize will i>e iiwardeil to the inventor as soon as 
tlie French offioinl Blatiwties prove that tlie now application 
of sugar has brought about an increasetl consumption of 
KMMtfKI tona in twelve months. 

If it abould appear nccoHNury to lower or abohsli the 
sugar tax in order to promote this auccesa of the invention, 
tlie Syndieale will use every endeavour to obtain a rebate 
on tlie sugar used in the new industry. 


Suuar : Bvductwn of German eicine. duty on -. Bd. of 

Trade J., April 1‘J, Pm. 

X RESoT.i’TiON has been passed by the Keielmtag reconi- 
: mending the Introduction during th<' present Session of a 
' Hill to reduce tlie excise duty on sugar from 14 to 10 marks 
1 iKT lOd kiloH. (from T.*?. to Tm. per ewt.). 

Should this measure be passed, the import tluty on sugar 
(which eunsiata of the exciaoiluty, the “ surtax ” of 4 marks 
' 40 ptg. on raw augar and 4 marks 80 jifg. on refined sugar) 
■ will be correspondingly reduced. IT.H.J 


unk’s proceaa for defecating sugar juiceH effects an 
jonomv in the Unie-consumption by hubstituting for a 
ortioii of the lime generally employed, a smaller pro- 
ortion of kie.Helguhi free from iron, whicli is cheH|M*r. j he 
iftselgulir is added to the crude juice, the tempernture 
E which at the time of the addition must bo about 90" 

:i cases in which it has previously bren necessary to use 
per cent, of lime for deteeatioii in the ordinary manner, it 
us Vkicu found that, with the use of (1*05—0*1 per cent, 
f kiselguhr in the hot crude juice, I per I’ent. of lime 
dll siitnce for the aubsoqueut defe<'aiion. Sat uration is 
arried out in the usual manner. No difforeiieeH couhl be 
bserved in the apjanarance aiwl c(nupo.sition of the juices 
ud subsequent products from tlie two processes. In 
dditiou to an important economy of lime, the kieselguhr 
rocesB offers advantages in tlie filtering and presMiig, 
lie quantity of si'umsisless, and consequently the quantity 
f dibite wasliings is reduced ; there is a saving of space, 
wing to tlio smaller number of filters required, and 
here is an economy of filUT-eloths. ttwing to the smaller 
Toportlon of lime used, the time required for saturation 
4 curtailed. —J. F. B. 

• Hoar jnannfncture ; f'nnoticcd mmrer of of sugar in 

__ B. Bellet. Hull. iVssoc. ('liim. Suer. Dist.. ItMHl, 

23, 991—994. 

'hk author records a source of loss of sugar which 
akoB place during its inauufacturo or refining. This loss 
3 a kmd of “ volatilisation " which occurs whenever the 
team rising from hot juice, masseeuites, or from tho 
lontrifugaU escapes into the open air, the vapours from 
vbioh, when inhaled, are noticed to have a sweet flavour, 
t con be demonstrated by holding a clean flask tilled 
vith cold water in the escaping vapour and by testiiig 
ihe liquid thus condensed, by the a-naphthol-sulphuric 
mid reaction. When it is considered that the free 
jvaporatio'' from the hot liquids in the course of manufao* 


Sugar wixtures : Analysis of -. C. A. Biwno, jun. 

XXIIL, page 440. 


Umted States Patent. 

Crystallising sugar, «1'C. ; Methfui of -. V. H. Sohiitze, 

kiga. Hussia. F.vS. Pat. 817.010, April 3, 19()0. 
See Kng. Pat. 3792 of 1905 ; tins J., 1905, 80K.—T. F. B. 

Ti.wou.rci 


Oroinrd mfiar from si/rupa apvn frum the firal-jet masM- 

cuites ; Prttcess for •making -. W. Raabe. rr. 

Pal. 359,714, Nov. 24. I9(t5. 

The svruph spun from the mflHseiMiitea of tlio first jet arc 
(liluled with water t ► « density of 0(P—80° Brix., so as to 
bring them to the sumo concentration as the original 
svrup from which the first massecuito was boiled. The 
svrup is then heated and filtered and treated with a 
quantity of lime equal to 0*04—O-l i)er cent, calculated 
on tlie i»cetroot equivalent of tho syrup. The defecated 
liquor is thou saturated in a continuous apparatus with 
sulphur dioxide until its alkalinity is reduced to th© same 
I T>oiut as that of the syrup from which the first raasseomt© 
was boiled {i.e.., 0-04—0*07 per cent.). The syrup is filtered 
and boiled to masscciiite in the usual manner. This 
second product is stated to be of a purity equal to that of 
, the first product.—J. F. B. 

I Starch Amyloid u-Mcli gives liquefied pastes when 
heatea •u^h basic substancesPreparation of — • 
J. L. Wolff. Fr. Pat. 300,991, Dec. 5, 1905. 

Stabch, 25 kilos., is treated at the ordinary temperature 
for an hour and a half with 50 litres of a solution oon- 
i taining 2—4 parts per 1000 of potassium bio^onmte, 
j and about 15'per cent, by weight of sulphuno acid. The 
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•tarch ie tiien waHhed until the exoeiiB of acid is removed^ 
and is dned at a temperature of about 30^ C. If desired^ 
the bichromate may be replaced by hal^ its weight of 
permanganate. Stiux;h thus treated mves a paste which, 
when heated in presence of traces of basic matter, c.g., 
with ordinary water, becomes fluid and transparent. 
The liquefied pastes gradually gelatinise when cold, but 
are readily re-liqueluKl on heating. If the product of 
the oxidation be washed with distilled water instead of 
water containing traces of basic substances, and dried at 
30" it' may bo converted into “ soluble starcli ’ by 
heating in tlie drv state at 80"—lOO" for a few hours. 

—J. V. lb 

CIbrman Patent. 

Sugar soluiiona ; Prore.fn* for fhv purificaiion of — 

1. Sebetke-Raflav, gcb. llofleehner. (.’er. Pat. lt)0.306, 
»7an. *22, 1005. 

1'he sugar solution is treated with a int'tallic sulphate, 
for example, ferrous sulphate, and tlicn with a nictai, 
such as r.inc, m u fine state of division, the metal bt'ing of 
such a nature that it will cause the displacement of the 
iron from tbo sulphati* in th(i form of hydroxide, with 
the evolution of hydrogen, whilst itself combining with 
the sulphuric acid. The metallic iiydroxido thus pro- 
duood forms insoluble compounds with the impiiritie.s 
present in the sugar solution, whilst the hydrogen exerts 
a bleaching effect.— A. S. 

XV1I.-BREW1NG, WINES. SPIRITS, Ac. 

{Continued from page 387.) 

Malt-kilning; yotes on - [German aysteml —H. 

Kroiif. Woch. f. Brail., ]y«l. 23, 109—171. 

The chief conihtionn for an nlcal kiln arc: iicrfect 
iinlepentlcnco as regards t<-iii|ierttture and draught of 
the upiier and the lower hurdle-lloors; uniform teiu. 
jierature and hunii<iity of the air at all parts of the floor ; 
rapid removal of moisture from the green malt at a low 
temperature. The aiilhur has devised a two-lloor kiln 
answering these reijuirenients, in eombination with a 
Winter’s (withering floor in the uppermost jiart of 
the kiln. Jj'or the lirst six hours of llie kilning, the air from 
the kiln prosier is not pasm‘d te the witheiiiig lloor. sinee 
it is too heavily laden with moisture. The withering 
18 done at this time with fresli air from the furnace room, 
which is slightly warm, supplcmenti’d, if nceessai-y, 
by asmail proiKiitien uf hot air from the lieating chamber. ; 
Afterwards, wWn the malt on the iipjHir liurdle is iiearlv i 
dry, the exiiaust air from the kiln projHir is passed througli ; 
the withering hurdle, the supply of cooler air being also ! 
maintained in order to avoid a temperature aliove 30” C. 
m the withering malt. In this way tlie green malt I 
retains only 20—23 jier cent, of moisture after J2 hours’ j 
withering and is then loaded on the upiier kilning hurdle. ! 
The independent regulation of the temperature on the [ 
upper hurdle of the kiln is elfeeted by an arrangement 
of perforoted piwa in the form of a net-work immediately j 
below the hurdle. Those pipes can be mode to supply 
either cool, fresh air from the furnace room or hot oir 
from the heating cliamher, as desired. TTie curing process 
on the lower hurdle is effected generally with only a 
small draught, oince after treatment on the up^ier hurdle 
the malt only retains 5—0 per cent, of moisture unless 
the evaporation has been purpostily retarded. 

For high-cured, pale malts, the withered malt is dried 
on the upi>er floor at a temperature not exceeding 50“ U., 
the evaporation being accelerated by a full supply of cool 
air through the perforated piiies. The rapid removal 
of the moisture at a low temperature, both on tne withering 
floor and on the upper kilning floor, enablea the malt to 
witlutand a higher temperature on the curing floor without 
losa of paleness; curing is finished at a temperature of 
80“—88° 0. for the last lour hours. For dark, highly 
aromatic malts, the withered malt, containing 20—23 
' per cent, of moisture, is heated as soon as possible to a 
temperature of 67“—70° 0. on the upper floor of the 
kiln, by closing the cool air inlets and thereby curtailing 
the evaporation. Under these conditions sacchari¬ 


fication takes place, and can be regulated to any desired 
extent without affecting the mellowness of the endosperm. 
Afterwards, the cold air inlets are opened and the malt 
is dried off at a lower temperature, finally being cured 
and aromatised on the lower floor at a temperature of 
100° C. By varying the temperature and rapidity of 
evaporation on the upper floor, r • modification of the 
malt which may bo desired can be obtained with certainty. 

-J. F. B. 

Mailt and heert; The tiUrogenovt contliluetUa of -. 

R. E. Evans. J. Inst. Brewing, 1906, 12, 200—223. 
The nitrogenous constituents of the wort are of the highest 
importance in determining the character and qualities 
of the beer, and although the nature of these is probably 
uiiluenced most decisively by the nature of the barley 
and the prooess of malting, it is possible to control them 
to a certain extent in the mashing process. Given a 
wort containing a certain proportion of nitrownoiis 
inatters unciiugiilated by the boilmg process, the brewer 
has lo ascertain what pro(X)rtion of these is removable 
by the yeast during primary and secondary fermentation, 
and wliat proiairtion is incapable of removal. The 
! removalile nitrogenous matters oi yeast nutrienta may 
i be divided into readily available nutrients and those 
which are only made ’ available under starvation con- 
■ ditions when lill tlie matters of tlic former class have 
iieeii reinoved. The brewer can control these relations 
1 by diluting llie total nitrogen supply by the addition of 
non-iutrogeiious extract in tlic form of pure sugar. In 
this way, llie autlior found that the pcrcentogo of tlie 
! total nitrogen i>rcscnt, rcmiivcd by tlie yeast during 
i primary feriiicntatiiiii, could la- varied between 29 and 
42 per cent, under the conditions cliosen. The most 
\ favourable rcsull was olitaiiied when tlic latio of availalile 
I yeast niitneiit to ferment alilc extract was alioiit 2:100. 
i Further dilutmn tended to debilitate llie yeast m con- 
i sciinciiee ef the extra work entailed tiiain it. Moreover. 

wlieii a vigorous seconilarv fermentation is required, 

I it is desirable to leave seme of tlie less readily available 
nulrient for the yeast at tliat stage. Tlie nitrogenous 
mailers remaining in the beer and incapable of serving 
ns yeast nulrients. either in primary or secondary fer¬ 
mentation. may lio of two elasses : (a) the permanently 
and entirely soluble matters, which are perfectly stable, 
ami which contribute to the flavour and “ head ” retain¬ 
ing qualities, Iwing vnltiablo factors in the “ character ” 
of the beer, and (5) the unstable, “ high type ” albuminoids 
wliicli arc very near tlie coagulating point, ready to be 
de|siaitcd as a “ haze ” when any change in the condition 
of tile medium occurs. The unstable forms are capable 
of being measured to some extent by the addition of 
tannic acid to tlie lieer previously neutraUseel by slmkiiig 
it with chalk and determination of the nitrogen in tlie 
precipitate. Their presence is probably connected with 
the origin of tlie barley, foreign barleys being superior 
ill this respect to English, and with faulty methods 
of iiialtiiig and storage of the malt. Tlie actual 
quantity required to produce a “ haze ” is probably very 
small, about 0-‘24 oz. per barrel, and it should not bo 
impossible to find some natural means of eliminating 
such small quantities, other than by chilling and filtering. 

—J. F. B. 

Exlrarta [Brciicrs’l; .1 atudg on -. Part I. W. 

Smith. J. Inst. Brewing, 11106, 12, 229—261. 

It is well known that the finer the griat the higher is the 
yield of extract obtained; the only difficulty standing 
in the way of the utilisation of this advantage lies in the 
danger of “ set ” mashes, or clogging of the bod during 
the running off of the wort. For milling fine grists the 
author prefers smooth rolls of chilled cast iron, one of 
them being mounted on yielding bearings, set at distanoea 
ranging from 1/20—1/70 in. apart, the yield of extract 
being greater the closer the rolls. The different malts 
intended for the brew should be intimately mixed 
together, and then screened to separate the small corns, 
which should be ground separately in a smaller mill. 
A distinct advantage is gained by heating the malt to 
140° F. on the kiln, 24 hours before milling. With itee 
grist, an efficient ^mixture of the grist and mashing 
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liquor it a prune eetentiol requiring speoiiU care. An 
^xtenisl xuixiiig maobin© i© of groat utility for this 
purpoMt th© Bp©©d of trav©! being oarofully rogulated. 
The slower the rate, coiwiitent with proper mashing, the 
better are the subsequent effects. Witn regard to the 
important question ot the dimensions of the mash tun, 
the factors of depth of goods, drainage and yield of 
■extract are closely alLiea, especially in relation to 
sparging. The ideal depth of goods in a 16-foot tun and 
at the finish of mashing with two barrels per quarter, is , 
about 65 ins. wet dip. During the first qiiarter of the 
time occupied in filling the coppers it is oest to allow 
the depth of goods to sink about 4 ins., making up for 
the contraction which occurs in the volume of the malt 
residues. The ratio of liquor to malt residues shoiild 
be kept approximately constant, or a definite and rt^uiar 
rate should be adopted in the fall of the goods, violent 
■changes being avoided. Deep inosh tuns are not suitable 
for tine grist mashes; large, sliallow tuns give thinner 
deposits of impi*rvioti8 material, though they require 
i)erhap8 rather larger quantities of sparging liquor. 
The maintenance of a uniforni depth of goods inimmiaes 
the <langer of “ flooding ” when tlie rakes are worked 
slowly at half-time; m the author’s opinion half an 
hour’s rest after raking, is beneficial, and increases the 
uniformity of extraction.—J. F. B. 

Yead ; Meduim/tm of th^e (icdinvUiftfdion of - toirardfi 

sulphurous acid. K. Pozsi-Kacot. Bull. Assoc. Chim. 
Suer. Disk, HKW. 28. 1021— 

Thb author expre'ises his disagreement with the con- ; 
elusions of Ginit5 (this ,T., 1906. 102) that the Hcelimatisa- . 
tion of yeast towards the prenonce of sulphurous acid j 
in the media ia due an oxuliHlug action of the yeast. | 
Giiners oonelusions are stated to he hosed on erroneous , 
experimental results. TIk' author maintains that the | 
yeast defends itself against the toxicity of sulphurous i 
acid by a reducing action.”—J. F. B. 1 

FcrmcTaing vats; Paraffining of -. B. Franzl. | 

Letters on Brewing (Hantke’s), 1006, 6, 223—21-4. | 

Tub author writes favourably conoorning the use of | 
Tiaraffiiied fermenting vessels, in which the i»e©r never | 
acquired a woi’nly taste, whilst the clarification waa ; 
always satisfactory. The beer lias had no effect whatever ■ 
■on the paraffin, although, in some cases, a single coating ; 
has been used for five years.—T. H. P. 

Alcohol Bill in the United States. Chem. and Drug., 
April 28, 1906. 

Tub Committee on Ways and Means, which sat at 
Washington on March 30, authorised a favourable report 
on the Free Alcohol Bill, which removes the internal 
revenue duty from denatured alcohol for use in the arts 
and sciences. The Bill has the approval of Commissioner 
Yerkes, and it is estimated that the annual loss in revenue 
will not exceed 500,000 dols., and may not be more than 
300,000 dols. It is said that the Bill will be of ^at benefit 
to manufacturers, and will afford an enlarged market for 
farm-products from which alcohol is made. The sale 
of denatured alcohol as a beverage or for liquid medicinal 
purposes is forbidden by the measure, under penalty 
of a fine not to exceed 6,000 dols., or five years’ invprison- 
meat,or both, in the discretion of the Court. [T. R.] 

Emoush Patei^ts. 

.Malt; Preparation of - hy means of chloride of lime 

or other hypochlorite salta, J. Effront, Brussels. Eng. 
Pat. 1039, Jan. 22,1906. 

Thb claims mode are for: (1) A method of prepwing 
malt by adding to the steepinjj water a neutraUsca 
aolution of j a hypochlorite and maintainiag the proportion 
of chlorine in the steeping water during the whole 
operation at 0»5 to 0*7 grm. per litre by subsequently 
adding neutralised hypochlorite solution. (2) A modiii- 
cation of (1), consisting in treating the malt with 
neutralised hypochlorite solution during the germination 
process. (3) A further extension, which consists in 


moistening or washing grewi malt for distilling purposes, 
and particularly for the manufacture of artinolal yeast, 
with neutralised hypochlorite solution, before use. 

—T. H. P. 

Yeast; Method for the production of dry ——. H. Hahn 
and C. Reiser, Munich, Germany. Eng. Pat. 11,468, 
May 31, 1906. 

She Ft. Pat 348,673 of 1904; this J., 1906, 509.—T. F. B. 

.. E. F. 
Kng. Pat 


Brewers* worts; Apparatus for cooling — 

Daniel and G. Thornlev, Burton on Trent. 

19,724, Sept 29, 1906. 

The refrigerator for brewers’ worts consists of a closed 
casing containing a large number of superposed horizoutri 
tubes over the externtd surface of which the hot wort is 
caused to flow in a very thin layer. The cooling indium 
is passed through the interior of the tubes, which are 
partially filled with metal cores, so as to leave only a very 
narrow annular space through which the cooling me^um 
circulates. By thus reducing the body of cooling Uquid 
presented to the heated surface a more offioient inter¬ 
change of heat between the two liquids is obtained. 

—J. F. B. 

Briquettes; Mamtfaeture of -*. [Utilisation of dts- 

tilers* refuse.] Baron Armstrong. Eng. Pat. 6784, 
March 30, 190.6. 11., page 420. 

United States Patent. 

Pade-urising apparatus [for 6c€rj, C. H. Loew, I,akewooJ, 
Ohio. U.S. Pat. 817,495, April 10, 1906. (See also 
U.S. Pat. 808,668 : tins J., 1906, 131.) 

Thb apparatus for pasteurising beer in bottles comprises 
a pasteurising chamber containing perforated trays, on 
which the bottles are pocked, a spraying mechanism 
within the chamber connected with a water-supply, and 
means for gradually healing the wator without inter¬ 
rupting Its flow until a jiredetermiued temperature is 
reached and for maintaining that temperature. The 
sprayed water, after passing over the bottles on the trays, 
is collected in a drip-tank at the bottom of the apparatus, 
from whicli it is pumfM^d to the water-heating chamber, 
where it is again liwitod to the desired temperature b 
means of a steam pipe eontroUod by a thermostat. Means 
are provided for again returning the heated water from the 
heating-chamber to the spraying devices, also for gradually 
lowering the temperature of the water when the pitwess of 
pasteurisation is completed.—.J. F. B. 

Fhench Patbnts. 

Beer in bottles ; Prouas and apparatus for pasteurising 
-. a H. Loow. Fr. l*at. 360,177, Dec. 7, 1906. 

See U.S. Pats. 808,668 and 817,496 of 1900; this J., 
1906, 131, and preceding these.—T. F. B. 

Beer; Product and process for the preservation of ——, 
H. Canonne. Fr. Pat. 360,107, Feb. 13, 1905. 

A PEODUCT ,which is stated to ensure the perfect stability 
and preservation of beer, is composed of 90 parts of 
calcium carbonate, and 10 parts of ferric oxide. The 
mixture is used in the proportion of 60 grms. per ton 
of barley malt. For use, 100 grms. of the substance 
are suspwided in 10 litres of water, and are added te the 
mash-tun when the mashing of the grain is three-quarters 
finished.—J. F. H 

Fermentable liquids^ particvlarly wines and spirits 8 

Apparatus for heating or cooling -. 8oo. QueUn 

et Perras. Fr. Pat. 360,267, Dec. 8, 1906. 

Thb apparatus consist# of a vessel containing water 
beneath which is a hearth, the chimney froai which rises 
through the vessel and is surrounded to a oonsideraWa 
height by the water to be heated. The wine or other 
liquid passes through a coil immersed in the water Mid 
surrounding the chimney of the furnace. When it U 
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required to cool the wine in order to arrest ferinentatioa, 
the fire is ext<in(ruished and cold water is allowed to 
circulate Uirougli the vessel.—.1. F. B. 


XVIIL—FOODS; SANITATION; WATEB 
PURinCATION, & DISINFECTANTS. 

(CoiUinui'd from page 388.) 

Bread': Alcohd ift - —. O. Pohl. 7^. angew. Clictn., 
\m\, 19. 0(i8-• 1)09. 

Thk (listillationM were ollVctcd in n I'npin’K digester of 
HboiJt‘8 litres capacity, intt' the <-<>v<‘r of wliwli a pi|«‘ was 
fitted eoiiiuiunirating willi a l.iebig condenser. Tlie 
charge eoriaisted of C litres ot waler and IMMt grm'N. 
of bread, divitled into small en)>eH. 'I'lie rl)stillnl<‘. 
measuring about r>0(» e.e., liad a stiong odour of 
new bread, an acid reaction, and required I‘IT) e.e. of 
N/1 •potassium liydroxide solulion for neutralisation. 
The united distillates (about 2 litres) from four eliarges, 
representing 4419 grma, of bread, were saturated with 
Rodiuin chloride an<l redistilled ui a Husk fitte<i witli a 
HempcI still'licad, until about half the volume liiul come 
over. This was ugmii saturated with sodiiini cliloride. 
reduced to lialf its bulk by redistillation, uiul this operation 
rejiented until the final distillate lueasurefl 12b c.e. The 
latter was then saturated witli eiih’iuiu eliloride and 
tUstilled. 'Die distillate, ineHsurmg c.e.. harl a sp. gi. 
of ()*9H85, (‘OiTeH]K»ndiiig to (>4l(> grins, of aleoho) in Jbtl c.e., 
so that l(M) griijH, of bread contained (h07r*3 grin, ot 
alcohol.—D. Jb 

Aciii.s: Dejection nj .some — -- li/onr am/ m wii/A’]. 

V. (’nstel)ana. XXITI., page 445. 

(£.)-MANn ATT(i.N ; WATKH fl KIKICATloX. j 

KNt.LlSH PvTENTS. , 

Wafer ; Ap-tvtratns for Muftmung and purifying - — . 

T. K. WoIlHstoii. Manciiester. Eng. I’at. 1.5,872. * 

Aug. 3, I1M)5. I 

Tub crude water is delivered into the compartments of 
a tipping Inieket or water-wheel. This bucket is mounted 
over a trougli divldeil l»y a (.T'-iss-partition, a portion of ; 
the contents of the bucket being discharged on one side j 
and the other portion on (he other side ot tlie ]>artition. i 
The position of the bucket relatively to the partition is : 
capable ot accurate adjustment, so that the proportions 
of the I'ontents falling on the two sides of tlie partition | 
can he varied aeeording to the liarduess of the water, i 
The water delivered on one side of the partition passes ! 
into the mixing chamber and clarifying lank, whilst the j 
water delivered on the oilier sUle falls on a tray <-ontaiiniig < 
slaked lime, and thence ilown a pjja^ to the hottom of u , 
chainher in which it is elarilied by upward How. and from 
which It emerges at the top in the form ot clear lime water. ■ 
which pARRi^e to the rc/udiori chamber m exactly the same i 
proportions a» the bucket was ndjiisted to deliver. Soluble | 
reagents are supplied, if required, by displaeeinciit of a 
roguiated volume from a reagent tank by means of » i 
recinrocating body operatetl by the movement of the 
biiOKOt. l^aritication, reiuov'ul of troth, and final tiltrutiou ! 
of the softened water are effccteil in the usuaj jiiaimei. I 

- J. F. B. j 

LiqvidH [B’a/c;-]; Purifying apparatus for -. C. | 

Schmidt, V^ienna. Eng. Bat. 1158, ,/an. Iti, IWlti. 

The dry reagents for the preci^iitation are supplieil to 
the water in a line state of division and in the right pro- ; 
portion from% tank by means of a conveyor-worm which ! 
rotates beneath in a cbamlier with an outlet opening i 
reaching not quite to the bottom. The worm-conveyor f 
may 1>6 dnven by the water to be purified, and may have j 
threads in the opposite direction at one end, with the | 
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object of preventing precipitating sii^tances being 
throw’ll and packed against the front wall of the veasel. 

—C. A. M. 

fa)—DISINFECTANTS. 

('oaf-tar oHh : Proce.ea for preparing dermafedogicAiUy 

active, Mgh-hoiling -. which do not darken. Knofl 

und Co. (ler. Pal. 166,975, May 31, 1903. 

Heavy coal-tar oils, of b. pt. 300® C. and upwards, are 
washed with acid ami alkali in the usual way, and then 
treated once or more with several per cent, of concentrated 
sulnhunc acid at an elevated teniperaturo, witli or w’ithout 
uddition of an oxidising agent: the product is then 
liioroiigiily washed with alkali, and distilled, preferably 
in vaeno, in an apparatus in which it doi-s not come into 
contact with base metals: this latti'r precaution is 
ncccssiirv to prei'ent the oils darkening on keeping 

—1. F. B. 


XIX.—PAPER, PASTEBOARD, Etc. 

{Ctmiinued from jmge 389.) 

Swedi/ih "Kraft" paper from Adan.ionio fifire. V. 
Bcadh* and H. 1*. Stevens. Paper ami J'lilp. 1900, 
26. 195. 

The y\danHonia filire. obt.ained from the bast of tlie 
Baobab tree. i'>. iievt to tlie .TajMinesc filircs, probably one 
of tlic most Hiiitable tor making unbleai-hed papers of 
tlie strongest quality. 1’hc Imwt is i-hoppc*!, boileci with 
<lilutc ao<bi-lye iiml<*r u prehsure ot —4 atmospheres 
for eight (o ten hours, ami is beaten to a “ wet ’ pulp 
between blunt knives ; it does not lend ilselt to bleaciung. 
Ninee the price of the bast delivered iii England amountH 
to about Jn.v. per cwt,. ami as the loss during the 
working up of the pulp is nearly 5<J jar cent, and the 
process of manufacture is an expensive oiu. this fibre 
I'aii. under jiresent comlitions of collection and impor¬ 
tation. only be emphiyed tor certain very special purposes, 
<.g., for the inaiiiitaet ure ot emery-papers, &c. With 
orguniMcd product ion, however, there is a prospect of 
lower prices in tlie future.—J. F. B. 

VcUulose und jntper induMry of Sweden. For. Off. Ann. 

Ser. No. 3509. 

Tuk past year shows a great advance in both the prices 
of sulphite uulp and the amount inanufaeturcd. The 
former, whieli in BH/.3 were <lown at Of, 7if. 9f/. f.o.b,, rose 
in 1095 to 8/. Os. Hd. and ujtwards. 

A number of new mills are in course of erection, but 
the workshoji Ntrik4‘has probably kcjit bai’k soiuejot them. 
The jwogress made by (he saljihite industry will fbe 
seen from the following figures1891, 24,(HJ() tons; 
1890. 02.tK)O tons; ItlOl, 140,(M>9 tons; 190.5, 270,()9Ct 
tons. 

Sulphate eelbilos<‘ shows no coiresjiomling iiuTease. 
but as revTards juices it folioweil jiretly nearly tliose of 
sulphite. 

'The papiT industry on the whole did well during 1J195. 
'I'he imlls werr? kejit fully occupied and tbor© was Bom© 
jinpoveinent in juices, es|X>cially as regaids sulpiiate 
coliuloHi* and strong pajiers. The lietkT prices obtained 
lor the above-mentioned kinds of pajier are ascribed to 
an agreement umdo Hcverul years ago between the 
local maniifacturors to prevent undue rivalry with eaeli 
other, while makers of other jmjiers, especially suljihite 
bag paiiers, pajM^r for newspapers, and jiackiug pajx‘r. 
are said to lie still mdulging in the keenest competition. 
The ex^Kirt of jiajvr generally is steadily increasing. 
Of the amount that is ©.tixirted, the United Kingdom 
af- present takes the largest snare. 8o many new factories 
at'© either planned or actually being erectwl that a vt'r\ 
considerable increase is expected soon in the production 
of sulpliite cellulose. Of this increase it is calculated 
that about 190,000 tons more pulp will be exported 
annually in a half-manufactured condition, while a certain 
amount will remain in the country to be worked nji' 
into paper. ^ 

The following table shows the amount ofpaper 
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exported from Sweden to the United Kingdom during the 
last three years:— 


1 

Year. 

Printing Paper 

In Bolls. 

Printing Paper 
not in Rolls. 

1908 . 

Cwte. 1 


472.116 1 

742.101 

1004 . 

586,026 

792,800 

ieo& . 

658,996 

842,452 


The total value of paper exported to the UuiUid King¬ 
dom during 1005 is estimated at ov(t 1,000,000/., to 
which may be added a considerable amount of pulp 
Bent to the British markots. [T.R.] 

Cdlvlo/^^. and paper induairif of Norwa^i For. Off Ann 
Ser. 3555. 


The following are the figures for the exports of wood- 
pulp, cellulose, 4(!,, fi'om Norway :— 


Quantity. 

V olue. 


Average for 

1904. 

190,5. 

1904 

1905. 


Tons. 

Tons 

Tons- 

i 

1 £ 

! 

I>ry . 

19 526 

18,89.5 

21.086 

60.488 

; 90,078 

Wet. 

820,64.5 

385,917 

1 321.822 

678,822 

1 689.267 

Celliilcwe— 






Iirv. 

109.650 

118,497 

, 180.098 

851,238 

!l.U71,fi72 

Wet. 

l4.4:w 

14,028 

15.208 

58.905 

i 68.828 

l^ackmg paper 

82..57H 

8:1,100 

88.468 

807.661 

' 817,522 


The figures quoted from tin* oflioial statistics include 
Swedish pulp ami cellulose re-exported ; tlic amount 
of Swedish cellulose tlius treated luis iiu icahed eotisulerubly 
of ro'-eot years from 1*2.774 tons in JtHU to nearly 2S,tMKI 
tons in 1903, tjiougli u sligiit drop to 23,000 tons oecuiTcd 
in 1004. 

The demand for cellulose bas increased of late years; 
better priees have been realised in 190.5 than for several 
years past, and many of the makers in the Drammen 
district arc said to have dispo.sed of their production 
over loot) and ltU)7. The stocks at the end of the 
vear are very moderate and ju’iecs keej) firm. It is, 
how(sver, to be qin'sHoncd whether tliis improvement m 
the cellulose industry will last, as there is a tendency to 
buihl new factories. Two largo i\ew' factories are reported 
in Norway, while old ftwiones arc being exteiuled. Of 
the now production at least 40,0(M} tons are ex^s'cled 
on the market in 190b, and the iiiereasc by the close 
of 1907 or early in 1908 is estimated at !50,00io tons. 

Tho high ))ricee of mechanical wood-pulp which, owing 
to scarcity of water jKiwer. ruled tUirmg tho winter ot 
1904-05, }irovod of no Btabilitv. As soon as the spring 
flow enabled mills to work at full jKJwer, juices ih-clined 
rapidly from 2/. lOx. to "21. f.o.b. jier ton moist; during 
tho summer from M. 17^. to "21. la. f.o.b. per ton moist, 
^vrapped in hos«ians, w'oro tho best juices obtainable 
for ordinary brands. A recovery occurred in the autumn 
owing to heavy raius. thus nearly balancing the earlier 
reduced output. The year oUwed with ample slocks 
but few inquiries. Of late it has become more nml more 
usual to ship wood-puli) from Norway unpacked, that 
is, in bales bouml together with iron wire and protected 
by sticks, instead of in canvas or jute as formerly. This 
is stated to be due to difficulties in inducing the autho¬ 
rities to grant the same drawback on jute packing 
materials that is accorded in Sweden. [T.R.] 

ENOLtSH PaTBNTK. 

Paper or card; Sizing -. F. Dobler, Paris. Eng. 

Pat. 14,789, July 18. 1900. 

See Fr. Pat. 360,035 of 1904 ; thia J., 1903, 984.—T.F.B. 

CelluloHS ; Utiliaaiion of Ulex Europeus - for tnanu- 

faUuring artificial silk, ceUiUoid, plastic matters^ gun^ 
cotton, and for any otJm uses. G. P. Horteloup, Paris. 
Eng. Pat. 21,305, Oot. 23, 1905. Under Int. Conv., 
Oct. 24, 1904. 

See Fr. Pat, 347,363 of 1904 ; this J., 1905, 344.—T.F.B. 


I United States Patents. 

I Papemaihng; Process of dissaving size for -. B. 

i Kniffler, Stoneham, Mass. U.S. Fat 816,863, Aijril 3* 

I 1900. 

I The process consists in heating a measured volume of 
i rosin size, spraying the liquefied size into a measured 
! volume of liot water to produce an emulsion, agitating 
' the emulsion, and adding thereto a measured volume of 
cold w'ater. —J. F. B. 

i Papermaking; Apjtaratns for dissolving size for — 

B. Kniffler, Stoneham, Mass. U. S. Pat. 816.864,^ 
April 3, 1906 (sec preceding abstract). 

; The api>aratu8 consists of means for heating the sizo^ 

I and a receiver for tho liquefied size; th#receiver has a 
, jierforated diMcharging jilate located at the upper end of the 
' perforated tube of an emulsifying chamber. This eraub 
sifying chamber consists of two concentric tubes, the 
inner one being jierforated anti attached to tlie outer tube 
at both ends. The liquefied size is discharged through 
a perforated plate at the top of the inner tiilie, whilst jets 
of hot water are forced through the jwrforations in the 
! walls of tlie inner tube, so as to strike the jets of size at 
I an angle, and thereby disintegrate them, so as to form an 
i emulsion. Tho emulsion is received in a tank, which is 
cuuncolcd with another tank in which the emulsion is 
! mixed with cold w-atcr.—J. F. B. 

: Piipfrmakiug; Process for dissolving atsc for -, 

. H. Kniffler. Stoneham, Mass. U.S. Pat. 816,665, 

I A))ril 3, 1900. (See pi-cccding abstracts.) 

! A MBASunEi) volume of rosin size is heated and is then 
' subjected in tho form of small jots or streams to the action 
j of forcibly expelled jets or streams of hot water, in pre- 
' dcU'iuuncd relative pnqmrtions, to dtsiuWgrate tho 
j jets of size and jiroduce an emulsion. 1'his emulsion it 
I then added to a measured volume of cold water. 

! F. B. 

! Filaments and films ; Manufacture of - from viscose. 

C. N. Waite. Aasignorto S. W. Pettit. U.IS. Pat. 816,404, 

I March 27, 1906. V., page 420. 

j Paper for lithographic prints : Process of producing -. 

' L. W. Noyes, Mechanicsville, N.V. U.S. Pat. 810,497, 

I March 27, 1906. 

! The web of paper is first passed through a solution of size, 
l.«) fill up the pores, and to provide a homogeneous surface ; 
tlu! excess of size is removed and the paper is then dried. 
All enamcl-coating comjiosition consisting essentially of 
casein is then spread on the web, which is fiimlly dried by 
hot air, all the ujK'ratious Ijemg performed m one continuous 
process.—J. F. B. 

French Patents. 

Paper and cardboard; Apparatus for »mpregna/iVig ~ 
on the machine in the course of manufacture. F. Dobler. 
Fr. Pat. 369.930. Feb. 7. 190.5. 

In order to impregnate the moist web of paper after it 
leaves the jiress rolls, it is necessary to support it on 
moving bands. These bands, which also serve for applying 
the impregnating solution, consist of aprons made of a 
material possessing a smooth, impermeable surface, e.g., 
caoutchouc, in order to avoid frothing. The lower band 
dips underneath the surface of the impregnating solution 
and carries a thin layer of the liquid to the umfer-side of 
the paper. The same solution is applied to the upper 
surface of the paper by spraying it over the surface of 
the upper band. Both bands wth the paper t^tweeii> 
them then |>ass between a pair of press-rollK and the 
impregnated paper passes on to tho drying ovlinders. 

F.B, 

Papermaking materials; Process for bleaching ——v 
A. Gagedois. Fr. Pat. 360,168, Deo. 7, 1905. 

For the manufactuie of white pulp from materials hitherto 
regarded as being inoamble of Ming folly bleached, t^ 
materials or pulps are DoUed once or sevoral times with 
a lime or soda lye in the ordinary manner, and are waifa^ 
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tUfi7 15. 1»06. 


perfectly free from the reagent. The lye»boiU are followed 
oy hypochlorite treatment, onoe or seVeral times, and the 
hypoonlorite is thoroughly removed by washing. Bleaching 
proper is then oondneteH by a^ptatmg the materials for 
lour to six hours in a solution of alkali peroxide and 
ailicate. This solution contains O'iS—3 kilos, of peroxide 
and 10—30 kilos, of liquid silicate of 36® B. per 100 
kilos, of material. During the process the temperature is 
gradually raised to about 80® C. in order to decompose 
the peroxide. The mat<>rial is washes] and is them agitated 
with a solution of soap containing caustic alkali, at a 
temperature of 40®—60'’ C. for one hour. The material is 
drained, treated again with hypochlorite, washed, and 
finally neutralised with thiosulpnate solution. For the 
manufacture of white paper from coloured rags, the rags 
are steeped iri"a very dilute solution of nitric acul for 
10—12 hours, prior to treatment in the above manner. 

—J. F. B. 

Paper ; Prorrsft of making - impermeahU. Mmc. N. L. 

Duryca nie Smith. Fr. Pat. 3<i0.276, Dec. 0, 11K)5. 

The pa|>er is first ste;ciK‘d in a hi>t solution containing 
tassium coaeate, 2.6 parts; soap, 12 parts; gelatin, 
parts; and water. U65 parts. It is then drained 
and passed into a second bath compised of calcimii acetate, 
50 parts, and water, 050 parts. After soaking in this for 
a few minutes, the paper is dried, and is then coated with 
a solution of parafiin wax, 22 i)art8 in pc’troleum benrino i 
028 parts, finally being dried and subjected to the action j 
of hot rollers.—J. F. B. j 

XX.—FINE CHEMICALS. ALKALOIDS, I 
ESSENTIAL OILS. AND EXTRACTS. 

{Coniinued from page. 393.) 

Pinene and camphinr ; ..4r^ton of mercuric accUifc solution 

on -. [Detection of camphenc tn csMi'ntui! oUh.] 

L. Balbiano. Keale Aci'ad. dei Lmcci, 1005 ; through 
J. Pharin. Chim., lOOfi. 28, 397. 

Pinenc .—When 25 gnus. pincnc are agitated at intfu vals 

with a solution of 174'5 grms. of mercuru! acclato in 
700 grnis. of wat<T, the pinene is oxidised inU) 
hydroxymenthcnoiK* (2). 

rrtwpAe«(.~VVith Die same reagent, under .similar 
conditions, camphenc forms nn additive crystalline eom- 
jmmid, CToHi 6 <)(Hg(.’ 2 H 802 ) 2 , insoluble in water and in 
ether, ami therefore readily puritied. When susiKmdeil 
in water and treated with a current of hydrogen suljdnde 
this body is decomposed, liberating eamphene. 

To detect eamphene in an essential oil, a solution of 
the sanie in an equal volume of ben/.eiie is agitated with a 
25 {K:'r cent, aqueous solution of niereuric acetate, and 
set aside for 30 days. The ervstalhne compound thus 
formed is collecteil. })urifie(l, and the ter)K*iio regenerated 
with hydrogen sulphide.—J. (). B. 

ComjioHndx with an alhjt mde chain : Differentiation of - 

from iMomeridcA with a prapenyl chaitK hy meanA of 
niercvric acetate. L. Balbiano. Rcale Aerad. dei 
Lini'ei, 1905, through J. Pbarm. Cluin., 28. 

395—397. 

With conij>ounds having an allyl side chain, represented 
by the generic formula B.CH 2 .rH : OHo. such as methyl- j 
chavicof, safrol, methyleugenol and apiol, saturated aijjueoiis j 
aolutioii of mercuric aeetalA) forms mercury compounds | 
having the constitution, R.(;:^Hft(OH)HgCcH 3 () 2 , from ; 
which the original body may l>e liberated by j 

treatment with hydrogen sulphide. With the isomeric ; 
propenyl corii|iound8, such as anethol, isosafrol, | 

isomethyleugonol, and isoapiol, of the general formula j 
R.CH : CH.CH 3 , mercuric acetate acts as an oxidising j 
agent, and the propenyl com^ioumls fix two hydroxyl ; 
groups to the etlivlene niicleus, giving com)X)unds with 
the formula lt, 6 HOH.CHOH.CHs. Mercuric acetate 
affords, therefore, a ready means of distinguishing these 
isomerides, for which, hitherto, almost the only dis¬ 
tinctive reacison has been that of nascent hypuiodous acid, 
as shown by J. Bougault (Comptes rend., ]9tK), 182 , 501). j 


Safrol is taken as a type of the compotmds with an allyl 
side chain. When 10 grms. are agitated with 100 grms. 
of a 20 per cent, aqueous solution of mercuric acetate, the 
safrol is slowly transformed into a dense syrupy liquid: 
after eight days, this is separated, washed with water, and 
dissolve in ^absolute alcohol. The addition of 10 or 
12 vols. of anhydrous ether preci}ntates a trace of a solid 
body, which is filtered off. On distilling off the solvent 
from the filtrate, the syrupy residue is found to have the 
constitution GH 2 O 2 : CgH 3 .(^Hj 5 ( 0 H)HgC«H 302 . On pass¬ 
ing hydrogen sulphide through this, safrol is 
regenerated. 

Anethid is typical of the connxiunds with a propenyl 
chain. Twenty grins, are melted and shaken with 
! SO grms. of mercuric acetate dissolved in 344 grms. of 
water. Oxidation takes place almost immediately, with 
the formation of mercurous ac<>tate; after 15 or 20 days 
the de|K.isit of this salt is mixed with metallic merciu'v 
and the Hupernatant aqueous solulian acquires a yellowish 
tint. 1’he mass is then extracted with ether, the ethereal 
solution is washed with sodium carbonate, and the other 
distilled off. The lesidue thus obtained is the glycol 
CHjO.CflH^.CHOH.OHOH.CHa.—J. 0. B. 

j Uroiroptne {Hexamethylenetetramine); DerompoAifion of 
I —-. R. Ischidzu and T. Inouve. J. Pharm. Soc., 

' Japan, lOOt), 1. Oheiii. Oentr., 190«, 1, 1087—1088. 
The authors have investigat-ed the decomposition of 
urutropine, (CHolgN^, eR|wiially by acids, riz.^ boiling 
hyilrochlorie and acetic acids, dilute suljihunc, hydro¬ 
chloric, acetic, lactic, succinic and salicylic acids, and 
Jajianesc sake. Tn the decomposition by aeiils, the chief 
products arc formahltdiyde, <-arbon dioxide, ammonia and 
metliylamine. The beginning of di^eompoaition and the 
amounts of the diffenmt products formed, dejiemi upon 
the quantity of acid, its concentration, the temjwrature 
and the duration of tlie notion. With a moderate action 
of hydrcwhloric or ai*etic acid f(»r a definite jjeriod, 2 inols. 
I'ach of ammonia and methylainine are formed from 
I mol. of urotropine. \N’it}i increase of tem)>eraturo, 
duration of action, and <‘on» eTitration of acid, the forma¬ 
tion of ammonia increases, vhilst that of methylamine 
diminishes. Under suitable conditions, however, the 
I quantity of methylamine iirodiioed is so large tJiat the 
j reaction can be userl practically for the preparation 0 / 
j that com^iound. On distilling urotropine with dilute 
I hydrochloric or sulphuric acid, fortnaldeliyde is found in 
the distillate (95 parts per 100 parts of urotropine; 

I theoretically, 128: 100). tVotrojiine is more stable in 
alkaline than in neutral solutions : even by simple boiling 
with water, tormaldehvde is jtroduecd. A not incon- 
HiderabU‘ quantity of formaldeliyde is also pro<luccd in sake 
preservixl by additiiin of iirotro|une.—A. S. 

Pheriyldimethylnyrazfdorie [A ntipyrincl and it a more. 

tmfwrtaid dcrivativeA; JaomtroAo-rcaction of -. 

F. Sj^firUng. XXIll., page .145. 

Adda ; Detection of some -. V. Castollana. XXllI., 

page 445 . 

English Patent. 

! M-Alkylnmino-ethylhemontcA; Manufacture of -. 

A. Zimmermann, J^ondon. From Uhem. Fab. vorm. 
E. S<;hering, Berlin. Eng. Pat. 15,450, July 27, 1906. 

Alkylamino-ethanoi^i or their salts are treated under 
suitable conditions with a benzoylating agent, such as 
benzoic anhydride or benzoyl chloride. The lienzoylated 
product is isolatixl ami puritiiMi either in the form of the 
free base or of one ol its salts, e.g., the hydrochloride 
or oxalate. These eompounda ere utilised as local 
anaesthetics.—J. F. B. 

United States Patent. 

Magnesium perhortde. 0. Liobkneoht, Frankfort on Maine, 
Germany, Assignor to The Roessler and Hasslaoher 
Chemical Co., New York. U.S. Pat. 810,926, April 3, 
1906. 

See Ger. Pat. 165,279 of 1904 ; following Uiese.—T.F.B. 
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Dialkglbarbituru ar,id«; Prooem of making -. 

M. Conrad, AachafTenburg, Germany. U.S. Pat. 
817,169, April 10, 1906. 

Sbe Ft. Pat, 364,462 of 1906; thi« J., 1906,1126.—T. F. B. 

BfMzoylolkylaminoahanfila and procraa of making same. 

T. Emilewica, Assignor to Chem. Fabr. auf .4ctien, 
Torm. E. Sobering, Berlin. U.S. Pat. 817,164, April 10, 
1906. 

SlE Eng. Pat. 16,466 of 1906 ; preceding those.—T. F. B. | 

Acetylene chloride ; Process of making -. H. Prccht, j 

Neustassfurt, Germany. U.S. Pat. 817,188, April 10, I 
1906. 

See Ft. Pat. 356,776 of 1906; this,!., 1906,1265.—T.P.B. i 


Fresch Patekts. 

Dialkylbnrbituric acids; Process of freiiaring -. j 

Farbwerko vorm. Moistor, Lucius und Briining. Fr. 
Pat. 369,820. Feb. 3. 1905. 

See U.S. Pat. 790,116 of 1906; this J., 1905, 749.—T.F.B, 

Dialkylmalonylvreas .■ Process of making -- Farb- 

werke vorm. Meiater, Lucitts und Pruning. Fr. Pat. 
360,334, Dec. 11, 1905. Under Int. Conv.. Jan. 9. 1905. 
See Eng. Pat. 26,276 of 1905 ; this J., 1906,233.—T. F. B. 

German Patents. | 

Morphine alkyl ethers; Process for preparing hrom- j 

alkylates of -. J. U. Riedel, A.-O. Ger. Pat. 

166,362, May 28, KHH. 

The alkyl otbers of morphine (c.g., codctne, &c.) are con- | 
verted into thosiuaternary bases by means of alkyl bromides j 
in tile usual manner, or a quaternary morphine bromo- 
alkylate is converterl info its alkyl ethers in the known | 
way, or morphine is treated with 1 mol. of alkali and j 
2 or more mols. of alkyl bromide j'eaeh of these methods | 
results in the formation of the bromoalkylates of codeine | 
or its homologues, which are of medicinal value. (.See j 
also U.S. Pat. 780.(il9 of 1906, and Ger. Pat. 168.620 i 
of 1903 ; this J.. UH).';, 2o9 and 760.)- T. F. B. ; 


Eserine.; Process of preparing a salt of - ivhich does | 

not heeonte colovred. E. Merck. Ger. Pat. 166,310, ! 
Feb. 24, 1906. 


A aulTABT.E solution of eserine is treated with sulphurous ^ 
acid, and the resulting solution evaporated. The salt , 
thus obtained differs from the sulphate and other salts 
of eserine in that its aqueous solutions do not turn red, 
but remain colourless.—T. F. B. 


€oal-lnr oils; Process for preparing dermatologimlly 
aetiiv, high-hoiling —— u'hich do not dorlrin Knoll 
und Co. Ger. Pat. 166,976, May 31, 1901. WHIG., 
page 440. 


Peptone preparation containing irem thiocyanedc ; Process 

frir preparing --M. Baum. Ger. Pat. 166,361, i 

Oct. 3, 1903. j 

A PETTONE preparation containing iron thiwjyannte is 
obtained by treating iron thiocyanate, containing excess I 
of ferric hydroxide, with an aqueous solution of albumin, ; 
and mixing the precipitate with pepsin-hydroclilorie 
acid {“ Pepsinsalxsaurc ”).—T. F. B. 


Tri-imincMrbitvric Acids; Process for preparing - 
E. Merck. Ger. Pat 166,692, Feb. 11, 1904. 


TM-iMiNOBAEBmiMO acids are obtained by condensing | 
guanidine (or its homologues or derivatives) with male- j 
nitrile or its mono- or di-alkyl derivatives, ni presence ol j 
alcoholates, alkali metals, or alkali amides, or even | 
vrithont condensing agents.—T. P. B. ; 


IHimintdtarbUuric acids; Process for pr^ring -. 

E. Merck. Ger. Pat. 166,448, Feb. 11,1904. 


MALONtTEiLB, Or a mono- or dialkyl mrionitrile, is con¬ 
densed with urea or a suitable denvative thereof, with 


or without the assistance of a condensing agent; the 
product of the reaction is a 4.6-di-iminobsTbiturio acid. 
(Compare preceding abstract.)—T. F. B. 

Barbituric acid derivatives; Process for converting 
b-dlhylaied diamino-oxy- and triamimipyrimidines into 

the. corresponding -. E, Merck. Ger. Pat. 166,693, 

Feb. 11, 1904. Addition to Ger. Pat. 156,885, July 
12, 1903. 

Alkylbabbituric acids are obtained bv heating with 
dilute acids the corresponding 6-aIkyl.4.6-diammo-2- 
oxypyriraidines or •2.4.0-triaminopyTimidines (di- or tri- 
immobarbiturie acids; see two preceding abstraots), 
2 or 3 mols. of ammonia being eliminated.—T. F. B. 

C.C-Dialkyl-2-arylimino- and -fl-arylhydraeinobarbituric 
acids; Process for preparing ——. A. Einhoru. 
Ger. Pat. 166,266, Deo. 11, 1904, 

DiALKVLBABBiTURio Boids Bre Converted by condensation 
with aromatic araino-eompounds or hydraxines, into 
diolkyl-2-BryliminobBrhituric acids or dialkyl.2-aryl- 
hydroxinobarbituric acids respectively. These derivatives 
are converted into dialWbarbitunc acids by heating 
with mineral acids.—T. F. B. 

i.5-rjiamino-‘l.t5-dioxypyrimidinrs ; Process for preparing 

-. E. Merck. t’Jer. Pat, 166.267, March 7, 1906. 

Addition to Ger. Pat. 161,493, March 3, 1904. 
4-AMiNo.5-iaoNiTRo80-2.6-i)ioxypYBiMimNE8 (see Ger. 
Pat. 161,493; this .T., 1005. 1030) arc reduced eleetro- 
lytically to 4.6-diamino.2.6.dioxypyrimidinoo; the lattOT 
are thus obtained in a much purer condition tlian when 
reduction lias been effected by means of metals.—T. F. B. 

PAnc perborate ; Process of preparing -. Deutsche 

Gobi- und Rilber-selieide Anstalt. vorm. Koessler. Ger. 
Pat. 165,278, July 14, 1904. 

Zinc perborate is olitaiiied eitlier by the action of sodium 
peroxide or its liydrate, and boric acid or sodium perborate 
on a zinc salt, or from boric acid and zinc peroxide hydrate. 
For example, 287 parts of crystalUsed xiiio sulphate are 
dissolved in about OIK) parts of water. 102 parts of horio 
acid arc stiiTed in, and then 80 parts of 97 per cent, 
sodium peroxide are added, the solution being kept cool, 
and stirred for about half an liour. The product is freed 
from sodium sulphate by decantation will) water. It 
IB a white, amorphous powder, applicable to dermatology, 

_X, p, jj 

Magnesium perborate; Process of preparing - -. 

Deutsche Gold- und Sillierschoide Anstalt vorm. 
Koessler. Ger. Pat. 105,279, ()ct. 30, UK)4. Addition 
to Ger. Pat. 105.278 (see preceding abstract). 

The processes for preparing zinc perborate, described in 
the preceding abstract, are also applicable to tlie pre- 
poration of magnesium perborate, the magnesium salt 
lieing substituted for the zinc salt in each case. Mag¬ 
nesium perborate is a very stable, white, amorphous 
substance, and is said to be of value in bleaching processes 
and also medicinally.—T. F. B. 

Isovaleric acid benzyl ester; Process of preparing -, 

Farhenfabr. vorm. F. Bayer und Co, Ger. Pat. 166,897, 
Aug. 16, 1904. 

The benzyl ester of isovaleric acid is obtained in the 
usual manner from benzyl alcohol and a derivative of 
isovalerio acid. It is said to possess seflative properties. 
An isomciide, )iiepared from methylethylocetio acid, 
lias no definite pliystological action.—T. F. B. 

Tannin with formaldehyde and acid amides ; Process for 

preparing condensalton products from -. A. Vos- 

winkel. Ger. Pat. 165,980, Nov. 22, 1904. Addition 
to Ger. Pat. 160.273. Nov. 6, 1903 (this J., 1906, 1030). 
Tannin and formaldehyde are condensed with acid 
amides other than urea and the urethanes, by the method 
described in the principal patent The products have 
the general formula (l^HsCVC&NB.CO.B, and lie 
stated to be of medioiniu value.—T. F. B. 
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XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{Continued jrom page 393 ) 

Development; The theory of alkaline - with notes on 

the affinities of eertain reducing agents. S. E. Sheppard. 
ChciM. Soi*. Trana., IIXWJ, 89, 530—550. 

At moderate concentrations, 1 mol. of hydroxylainme 
reduces 1 mol. of .silver salt, but, in the case of great dilu* 
tions, 2 inoU. The oxidation product m the hist ease is 
nitrogen, and in the second, nitrous oxide : 1 mol. of 
hydrogen peroxide reduces 1 mol. of silver salt, probably 
according to the equation ‘ 2 U.j 02 + Ag 20 = 2Ag + H 20 + 
hydrogen being one of the products of the 
reaction. The followmg table gives a summary of the 
results obtained : H is the redu<*mg power, the 
numlier of molecules of silver bromide reduced by 1 mol. 
of the devcloiHM-. K--velocity of development in N/10 
Boluliun at •JO"' C. T.C. - <e!ii|>craturc cocflicicnt 
{ = K + 10/K). F —energy, or concentratum of bromide 
iroducing the same retardation as N/UH) bnumdc with 
errous oxalate.: — 


Developer 

; R. 

K. 

1 ; 

T. C 

F. 

Ferrous oxalate . 

1 1 

00«1 

1*70 i 

U Ol N 

Hvdroxylamlne . 

t 


2-11I j 

0-0113 N 

Hydroueu peroxide .. 

I 


— 1 

— 

Qulaol . 

li 

: 0*i4S I 

2*m(i i 

0-0052 N 

p-AiuUioj)hcuol . 

Methyl-p-uiiihioplienul 

1—2* 

1 o-6r»o i 

1-ft i 

0-0073 N 

1-2* 

! 

U*5IKI ! 

1-26 1 

0-034 N 


• According to concentration. 


The developing equivalence of alkali hydroxides is the 
same as their atfimty constants as bases, the effect dej^ieml- 
ing only on the conecntt-Hlion of the hydroxyl ions. The 
value of carbonates and other salts in development, 
deiwnds, therefore, solely on their liydrolysis and (ai the 
formation of hydroxyl ions thereby. A < nnoiis result 
was obtained with qmnol, using N/2t> alkali hydroxide; 
up to N/40 umnol, the velocity of development is pro¬ 
portional to Inc concentration of the qmnol. but at N/40 
a maximum is reached, which is maintained ep to a 
concentration of N/ 20 , after which the velocity declines. 
With .N/40 <|Uinol, increase* of alkali up to \/20 inorenses 
the velocity at a greiater rate than the concentration, but 
a maximum is attauuMl at 1 mol. of qninol !<< 2 of alkali. 
In the case of p-aminopheiiol. the velocity of dcvclopmeut 
was approximately proportional to tlie coiu‘<‘ntratjon 
of the alkali, and inversely to the voliuue when alkali 
and reducer were in eqiiimoleciilnr proportions.—T.F.li. 

United States Patent. 

Photography; Reducing agent or composition for use 

in -. H. E. Smith, Londuu. U.S. Pat. 810,751, 

AprU 3, 1900. 

See Eng. Pat. 6270 of 1005 ; this J., 1905, 751.—T. F. B. 
French Patent. 

Photogra'j^ie images ; Process of obtaining -. G. N. 

Rfer. Fr. Pat. 350,708, Nov. 0, 1005. 

BeeU.S. Pat. 804.038 of 1905; this J., 1905,1255—T.F.B. 

German Patent. 

Cateched ; Process for preparing alkali compounds of -. 

[Photographic developers,] Farbwerko vorm. Meistor. 
Lucius und Briining. Get. Pat. 104,006, Aug. 10, 
1904. 

Alkali salts of catechol of the general composition, 
C 6 H 4 (OH)(OM).C 0 H 4 (OH) 8 , are obtained by treatinc 
catechol with a solution of the theoretical quantity ot 
alkali hvdroxido or of a salt with an alkaline reaction : 
the Bulpnites ore most suitable, as they prevent oxidation 
of 'the uatoohof. This affords a simple‘method of isolating 


oateohol from impure, coloured solutions, and obtaining 
it in a fonn suitable for photO{^aphio purposes, the new 
compounds being readily cryswUsable.—T. F. B. 


XXIL—EXPLOSIVES. MATCHES, Ete. 

{Continued from page 303.) 

Explosion: Circumstances attending an - which 

occurred at Nether Walateady near Hayward's Heathy 
Sussex, on Oct. 20, 1905. By Capt. M. 35. Lloyd, H.M. 
Inspector of Explosives. 

A QUANTITY of gelignite cartrldgci=« stored in a portable 
copj>er magazine for use in blasting operations in the 
construction of a sewer. ex}>lodcil in the vicinity of a 
shed and killed the ganger who was standing in the 
doorway of the shed. Near the doorway was a “ lire- 
devil.” and the evidence indicates that the box had been 
placc<l over th<' lire liy the ganger m order to thaw the 
cartri<lgcs wliich had frozen, owing to the cold weather 
prevailing at the tune, suitable warming pans not having 
been supplied. The cont motors are, it is eonsidered, partly 
to blame lor not luiving provided vanning pans, for expe- 
neiic’c has shown that even as early as August, nil roglyccrin 
exploi>ivcH arc liable to freeze. Hail such warming pans 
been provided tin* accident could not have hapi)©ned. 
It is recommended that aidioii should la* taken by the police 
to prevent the issue of c<‘rlilicat('S U> ihthoiis who are 
not in possession of jnoisT warming pans.- B. J. S. 

Xyloidtns. C. Haeussermann. Z. g<‘8 Schiess- u. Spnmg- 
I Htoffwesen, 1900, 1, 39. Chem. Oeutr., 1900, 1. 1196. 

! Ten grms. <jf cotton-wool were treated witli 2 kilos. 

I of nitric acid (sj). gr. 1‘473) at 10'—12"(.\ ; the honcy-Uke 
i mass produced, w’as allowetl to stand for 24 hours at the 
ordinary Uunjuuaturc, iiltcrcd through gun-cotton, and 
poured mO) water. The xyloidin which siqiaratcd, was 
washed fmo from acid and dried. It formed a while 
powder, with a somewhat greenish tmgc, which decom- 
^ posed at 195^’ (’. wnth a slight explosion, but when ignited 
I in the air, burned fairly rapidly but quietly. It dissolved 
I gradually in glacial acetic acul, but only swelled m acetone 
and ethyl acetate. The product obtained by treating 
it with sodium hydrosiilphide or ammonium hydro- 
sulphide, diH9olvc<l whilst moist almost completelv in 
a 10 per cent, solution of sodium hydroxide, but could 
be rcprecijpitatcd from tlie solution by acids, salts and 
alcohol; it also cxhibiU'd the <»tiier characteristic pro¬ 
perties of acid-cellulose (see this J., 1899, 940). xho 
product obtained by deniirating a xyloidin ho lier m 
nitrogen, prepared by precipitating with water a clear 
solution of giiu-cottou in 40 times its weight of mtrio 
acid (sp. gr, 1*5) was also found to lx* acid-cellulose. 
Collodion-cotton and gun-cotton dissolve in nitric acid 
of sp. gr. 1*473 at the ordinary teinmnature, but only 
very slowly and not completely.—A. B. 

1 

Japanese poivder and explosives. A. Saposhnikow. Z. 
gos. Schiess- u. Sprengstoffwesen, 1900, 1, 69—70. 
Chem. Ontr., 1900, 1, 1190. 

The Japanese smokeless wwder for field-guns is stated 
to conaiftt of a mixture of aooiit 40 per cent, of a collodion- 
pyroxylin containing 11 iht cent, of nitrogen, and 60 per 
cent, of an insoluble pyroxylin containing 13*4 per cent, 
of nitrogen. The powder for mountain-guns contains 
somewhat more of the collodion-pyroxylin. The rifle- 
powder is an analogous mixture. “ Shimose ” la 
identical with ordinary molmite.—A.B. 

English Patent. 

Explosives : Manufacture of nitroglucerine . Deutsche 
Sprengstoff Act. Ges., Nobelsnof, Germany. Eng, 
Pat. 14.958, July 20, 1906. Under lut. Conv., Dec. 
12, 1904. 

See Fr Pat. 356,844 of 1905; this J., 1903, 1266_T.F.B. 
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Unitsd States Patskt. 

Explosive compound. M. S. Talbot, A. A. Shutor, I>\irba& 
(Administrator). U.S. Pat. 816,830, April S. 1006. 

See Eng. Pat. 20,978 of 1903 ; this J., 1904,1112—T.F.B. 


XXIIL—ANALYTICAL CHEMISTRY. 

{Continued from page 395.) 
APPARATUS, ETC. 

Calorinietfr; AlroJuJ -, for cwl (•■tiling. W. M. 

Wallace. Engineering, 1906, 81 527—028. 

The author substitutes aloohol ftu- water as the exuamling 
liauid ill the (?arpent<T calorimeter, in which tm-i <-ob 1 
is tnirned in oxygen in a small <dmmber surrounded by 
water, the expan'^ion of which is used to imheate the heat 
value of the coal. The advantage'* of alcohol are: (l)it« 
uniform expansion, which makes it unnecessary to work 
•always at the same tem^ierature : (2) its large coefficient 
of expansion; (3) its low spt'cihc heat. 'Hrae may be 
aaved, therefore, by the use of a smaller (quantity of coal, 
it being found tliat only 0*6 gnu. of Welsh coal gave a 
rise in the tube of more than 30 ins. Instead of eorrerting 
for radiation by allowing the apparatus to cool during 
a ]ieriod of time equal to that of comhiistion, a more 
accoraUi method is rticonnnended. The rate of radiation 
\tor minute is takiui before combustion, and with the 
oxygon flowing. During combustion the alcohol rises 
rapidly, but towards the end this changes suddenly to a 
slow crawl. The tune is nol«d at this cliange, and one- 
minufe readings are taken until the maximum is reached, 
and for 10 minutes afterwards, with the oxygon still flowing. 
The mean of tho extreme rates of cooling is then used 
to eorn'ct the (emiKwalure after the rapid rise, and the 
tnie maximum temjH^rature is determined by adding the 
highest rate of cooling succcBSivoly to the subsequent 
readings. 

A tube is fixed to the apparatus for collecting tho 
gaseous products of combustion for measurement and 
analysis, and it is claimed that with this instrument a 
■determination of calorific value, ash, water, carbon, and 
hydrogen, can bo made in half an hour.—F. Sons. 


INORGA KIC^Q VALITA T1VE. 

Acidn; Dfiection of some -. [Boric acid in milk.] 

V. Castellana. Gaz. chim. ital., JiK)6, 36, 100—lOH. 
Most of tho reactions for the detection of boric acid dofiend 
upon the greim coloration of tho tlamo, but such reactions 
aro not rohable in presence of copper or halogen compounds. 
The author recommends carrying out the test in tho follow¬ 
ing maimerA mixture of the substance under exiimina- 
tion, with excess of potassium-ethyl sulphate, is heated in a 
test-tube, and the vapour ignited. Organic substances, such 
US milk, are incinerated, the ash ignited with potassium 


nitrate, and then tested in tho manner described. The 
test permits of the detection of 0*5 mgrm. of boric acid, 
it is stated. 

If formic, acetic, butync, valeric, pelargouic, oxalic, 
benzoic, salicylic, or cinnamic acids, or their salts, or 
/li-napiithol be heated with jiotassium-ethyl sulphate, they 
can be identified by tho charactcaistio odour of the esters 
producwl. By using potassium-methyl sulphal-e in place 
of jjotassiiim-cthyl sulphate, anthranilio acid can bo 
detectwl in a similar manner.—A. S. 


lyORGAElC-QUANTITATIVE. 

Elcctroli/sia ; Analytical serration of mdals hij - - , 

A. Bollard. Bull Soc. d’Encourag., Revue de Metall., 
1900, 3. 78-85. 

i The problem of neparating and suc.cj^ssively depositing two 
j metals by alteration of potential difference in the electro- 
I lytic cell, is in l)ut few enses a directly soluble one; in 
I the case of many metnU the polarisation-pressure is lower 
than that of hydrogen, and they can only be deposited 
roncuiTently with the liberation of hydrogen. Two 
methods mav allow' the attainment of the object: 1. The 
conversion o^ one metal into a compound with complex ions, 
arsenic into an arsenate, icon into a ferrocyanide, 
&r.; 2. 'I’be prevention of the evolution of gas at cathode 
and anode, t.g., addition <»f a salt sueh as magnesium 
sulphate, which forms complex ions containing hydrogen, 
and thus raises tho fioteutiai, re<juiHiic to evolve hydrogen 
at the cathode; also addition of sulphurous acid in the 
anode cell, to absorb anodic oxygen ; use of a cathode 
coated with tin, cadmium, or lead.—J. T. I). 

Chloric ocid; Preparation of pure -, and its applica¬ 

tion as an oxidising agent. V. Bernard. VII., page 
426. 

ORGANW~QVAL1TATI VE. 

Phcnyldimdhytpijrazolonc [Aniipyrint] and Us moft 
im}X)‘riant derivatives; laonitrom-rtaction of ——. 
F. S}>crling. ?•. Oesterr. Ajwth.-Ver., 1900, 44, 61—52. 
Chem. Centr., 1906, 1, 1118. 

Accokdino to the German Pharmacopoeia 2 c.c. of an 
aqueous solution (1:100) of antipyrino arc coloured green 
j by two drops of fuming nitric acid, whilst after heating to 
I boiling ana arlcling more nitric acid, a red coloration is 
j pro<luced. The author finds that sometimes instead of the 
j red colour with excess of hot nitric acid, a brownish tint is 
produced, owing to secondary reactions, and he thereforo 
recommends the following test. 2—3 c.o. of the aqueous 
solution (1:1CM)) of antipyhne are treated with two drops of 
fuming nitric acid, and after the green colour has appeaix^, 
about 5 C.C. of concentrated sulphuric acid are introduced 
80 as to form a lower layer. A cherry-red colour forma 
at the zone of contact, and on agitation, spreads 
throughout the whok of the liquid. The reaction is 
characteristic of antix>yrine and its derivatives, with the 
exception of aminopyrine. The behaviour of different 
compounds in this test are shown in the following table. 


Balicylic acid . 

Ouinine sulphate. 

Quinine hydrochloride . 

Cocaine hydrochloride . 

<k)delne hydrochloride . 

Phenol . 

Resorcinol. 

Antlpyiine . 

Anttpyrine salicylate . 

Mlgranlne (aniipyrine'caffeine citrate) .... 
Pyraxnldone (dimethylaminoantipyrine) .... 
Tuuol (antlpyrlDe mandelate). 


2 c.c. ol a solution 
of s^ngth. 


Addition of fuming nitric 
acid causes 


Addition of concentrated 
sulphuric acid causes 


l&OO 

1:100 

1:200 

1:100 

1:100 

1:100 

1:100 

1:100 

1:200 

1:100 

1:100 

1:100 


golden-yellow coloration. 


yellow coloration 
yellowish-brown coloration 
green coloration 


solution remains colourless, 
orange-yellow coloration. 
reddUh-brown cdioratlon.* 


cherb^-red’ring.” 


t 


viedet coloration 
green coloration 


I yellow coloration. 
I . cheiry-rMi ring. 


Turbidity, t Vigorooi evolution of gas. 


—A. S. 
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Cl. XXIV.—SaEKTIFIC & TECHNICAL NOTES. 


[m«f ifi. mil 


Pinene and camphene ; Action of mercuric acetate ioluiion 
on —[Detection of eam/phtne in essential oils,] 
L. Bttlbiano. XX.. pago 442. 


Nitrotduene; Dptection and determination of - in 

ni(r<)l)enzfne, and of totueU'e in henzenc. P. N. Raikow 
and F. E. Uerkewitseb, Chem.-Zeit. 1906,80. 206—290. 
When nitrotolue-nc is treated with powdered potassium 
hydroxide, a brown coloration is developed. Nitrobenxene 
pves a similar reaction, although decidedly weaker in 
intensity. Powdered sodinin Ijydroxide does not react 
with nitrobenzene in the cohl: it, however, forma a 
yellowish-brown eoin|Kmnd with nitrotoluenc, thus 
rendering it poasible to detect witli ease the presence of 
the latter in nitrobenzene 'Phe reaction between aodium 
hydroxide and nitrotobicne is intensified, when petroleum 
spirit is used aa solvent, in w’hich case it is possible to 
recognise 0*0025 mgriu. in 1 c.c. of the solution. In order 
to detect toluene in benzene, the latter is converted into 
the nitro coTiiiKiimd and examined for nitmtoluene by 
means of sodium hydroxide. Commercial benzene.a 
purified for use in analysis wore found to contain uh iimch 
as 6 per <‘ent. of toluene, wliidi it was not jwssible to 
eomplotely remove even by fractional recrystalhsation. 
To obtain pure lumzcne it is recommended to subject the 
commercial article to yiartial nitration. Nitrobenzene 
specially purified for analysis was aluays found to contam 
nitrotoluenc. For the (piantitative determination of 
niliotoluene in nitrobenzene it is suggested to compare the 
coloration yielded by sodium hydroxide with that developed 
by the latter in nitrobcnzciu* containing known quantities 
of nitrotoluenc.—T). 71. 


Sugar niixtvfes; Annhfsifi of -. A. Browne, jun. 

J. Amer. Cbein. Noc., 1906, 28, 439—453. 


The rupric-reducitigpowerof any sugar would be constant 
for all conceutratioiiB if the quantity of copper remaining 
in solution coulil be maintained constant. The variation 
in the copper equivalent for every small increment in 
the weight of sugar is due to the removal of copper from 
solution, and can, therefore, be calculated as a function 
of differences determined experimentally, the tables being 
constructed from the expression so ofitained. (.*on- 
Beuuently. the ratio of the weights of two sugars which 
reduce the same amount of copper is a constant at all 
concentrations. Thus, if tlic ratio of the reducing power 
of any sugar to tluit of dextrose la? determined by any 
given method, c.g., Alblin's inetbod, the results can be 
calculated from one sot of tables, i.c.. the ilextrose table. 
The dextrose equivalent of a mixture of reducing sugars 
is c«qiial to the sum of the dextrose equivalents of the 
components. 

If r-percentage of component A w’ith a dextrose ratio 
of «, and if y — percentage of component B with a dextrose 
ratio of ft, then ax + by- R —percentage of total reducing 
sugars as dextrose. Similarly, the polariButioii of a 
mixture of sugars is equal to tlie sum of the polarisations 
of the components, and if all pularisutions are dotermmed 
on the Ventzke scale, using 26*048 gnus, per 100 c.c. 
and a 200 mm. tube, the polarisation due to any com¬ 
ponent is equal to its uercentage multiplied by a polari¬ 
sation factor found by dividing the specific rotatory power 
of the sugar by that of sucrose (4-C6*5'^). Then, if = 
polarisation factor of component A, and /3 —polonsation 
factor of B, and if P—polnnsatiori (Ventz.ke) of the 
mixture, a'x + ^y-V. Hence 


ftP- 

“a'ft- 


and y 


H —ax 


Letndosc and dextrose. —Dextrose ratio of ]evulo 80 » 
0‘916; polarisation factors, dextrose s=0*798, lovulose at 
20® C. — —1*356. The variations of the rotatory power of 
levulose with concentration may be ncgleoteil, but 
corrected values must be used for the polarisation factor 
when the temperature is above or below 20® C. The 
dextrose ratio of invert sugar is 0*968, so that the dextrose 
equivalent of inverted suoroso Is almost exactly equal to 
the sucrose. 

.Dextrose and galactose, —Dextrose ratio of galactoses: 


I 

i 

I 

I 


I 


0*898; polarisation factor of galactose at 20® C. »> 1*2U 
This factor must be corrected for variations in temperature. 
Owing to the slight difference between the rotatory powers- 
of dextrose ana galactose, the inherent error is rather 
high. 

Levulose and galactose. —Temperature corrections are 
necessary for the polarisation factors of both sugars. 

Levulose and arahiruise. —Dextrose ratio of arabin<Me 
= 1*032; uolarisation factor of arabinose at 20’'’ C. = 
1*671. Only the levulose factor need bo corrected for 
temperature. 

Xylose and arabinose. —Dextrose ratio of xyl<»e« 
0*983; polarisation factor of xylose = 0*283. No tem¬ 
perature correction nec-essary. 

Dextrose, levulose and sucrose. —The polarisation of the 
mixture is S-f0*793l)—1*356 L^PgQ’". Then if S» the 
percentage of sucrose according to Clerget, l<oo'^ = 

end D=B-01)10 i* 


There are two sources of error wliich require correction : 
(a) licducing action of sucrose. —This is proportional to 
the concentration of sucrose and to the amount of coj^r 
remaining unreduced. It is corrected as follows:—The 
amount of sucrose in the 25 c.c. of solution taken for 
Albbn'H method is divided by the mgrms. of dextrose 
equivalent found +40, and the quotient is aubtract-ed 
from the dextrose equivalent. 

(ft) The cha7iyc in rotation of hvvlose. in presence of 
and. - This dc]K*nds on the quantity of levulose present 
and on llic r oncenlratiuii of the acid in the sugar solution, 
the (‘lerget value for sucrose being too high when levulose 
is pi'eaent. Witli 10 c.c. of fuming hydrochloric acid 
(sp. gr. 1*18) and 100 c.c. of sugar solution, the percentage 
ot sucrose (Clerget) must be reduced by 0*036 for every 
1 per cent, of levulose found.- J. F. B. 


I XXIV.—SCIENTIFIC & TECHNICAL NOTES. 


(Continued from page 395.) 


j Metallic films produced by cathodic disintegration; 

1 Dichroisjn. double refraction, and conductivity of -. 

I C. Maurain. Coinptcs rend., 1906, 142, 870—872. 

I Films were dej[»osited on glass plates )>la(;<*d tangentially 
J to a cylinder of which the circular cathode formed the 
1 end. These films showed dichroism and double refraction ; 

! their electric conductivity varied with the direction, 
its maximum and minimum values coinciding respectivelv 
with the directions of the luminous vibrations most anii 
least absorbed, these being also tlie directions of the 
prmcipal sections as determined from the double refraction 
Bismuth showed these properties most strongly of all the 
metals which were tried. Similar results were obtained 
when the glass plate was parallel to the cathode; and 
discharge took place through a strong magnetic field, the 
lines ot force of w'hioh were parallel to tlie cathode and 
the glass plate ; in this case the effects were shown must 
strongly by nickel.—J. T. D. 

Osmosis and osmotic pressure; Nature of the process 

of - ^ tciM. observations concerning dialysis. L. 

Kahlenberg. Trans. Wisconsin Acad, fciciences, Arte 
and l^^etters, 1966, 16, 209—272. 

The author first describes experiments in which layers 
of chloroform and ether wore separated by a layer of 
water, and shows that in such a ease water acts as a semi- 
permeable septum, allowiug ether to xiass through to the 
chloroform, hut being almost impermeable for tlie latter. 
The results obtained in these expenments and of many 
others with solid membranes show that whether oamosia 
will take place in a given ease or not. depends upon the 
specific nature of the septum and of tne liquids that 
bathe it; and if osmosis does occur, th^ factors also- 
determine the direction of the main current and the 
magnitude of the pressure developed. The motive force 
in osmotic processes lies in the specific attractions or 
affinities between the liquids used, and also between the 
latter and the septum employed. For exampb, if a. 




May 16, 1006.] 


TRADE REPORT. 


447 


rubber membrane be employed, the rubber must be 
capable ol diMolving or alMorbing one of the liquids 
bathing it. and. further, the other liquid must be capable 
of dissolTing, or have an affinity for, the liquid absorbed by 
the rubber. If a solution of cane sugar and pure water 
be separated by a rubber membrane, no change takes 
place. With a solution of sodium chloride and toluene, 
the rublwr swells and absorbs toluene, but no osmosis 
takes place, the brine being iucajpable of extracting 
toluene from the swelled rubW. If the two liquids be 
alcohol and water however, osmosis takes place, the main 
current being from the alcohol to the water; in this case 
the alcohol is taken up by the rubber and extracted from 
the latter by the water. It becomes possible, therefore, 
by considering the affinity between the two liquids and 
between these and the septum or membrane, to predict 
whether osmosis will take place and if it does, what the 
direction of the main current will be. in osmotic processes 
there is always a current in both directions; when a 
septum is termed semi-permeable,'’ what is meant is 
that the main current is so much stronger than the other 
that the latter becomes negligibh'. Vuli*anisod ('aoutclumc 
acts as “ H s(.»mi-i>ormcHbIc tnc»nl)rane vhen it separates 
pyridine solutions of silver nitrate, lithium chloride and 
cane sugar from the pure solvent. To obtain accurate 
measiircineiits of osmotic pressure it is iiccossarv to well 
stir the contents of tlu^ osmotic cell throughout tlic deter- 
mination, and the author has devised an apparatus for 
this purpose. Results obtained in this way show that 
the gas laws do not hold in osmotic processes. The con¬ 
clusions arrived at with re8]ieot to osmosis apply also to 
dialysis and the jiassage of a snbstanee through a membrane 
IS quite independent of wdiethor it is a crystalloid or a 
colloid. For exainjiie, if eane sugar and copper oleate 
be dissolved together in pyridine and the solution separated 
from pure pyridmc by means of a vulcanised caout-elioue 
membrane, the eupixu* oleate (eolloid) passes through the 
septum and tlu' oaiie sugar {crystalloul) remains behind. 
Also, if tlie eopjx’r oleaU* he replairod by camphor (a (crys¬ 
talloid), this also passi's ilirough, leaving the eano sugar 
behind. Indeed, in general, any substance which is 
soluble in both hydrocarbons (caoutchouc) and in pyridine 
may lx* separated from cane sugar by dialysis, wdieii the 
pyridine solution of it and the sugar is separated from 
pure pyridine by a eaoiilehoiie septum. Other analogous 
separaiions with ditferent solvents and membranes may 
also be elJecU’tl.—A. S. 

Oanpoiifi ——, throtKjh rt cotloidal membrane. 

J. Ainar. Comptes rend., lb(H», 142. 872—874. 

h’xi’KKiMKNTs >vith a rubber tobacco poiieli, thoroughly 
dried. Mhowei.1 that when it was exposed to dry earlxm 
dioxide gas on the inside, the amount of gas absorbed m 
half an lioiir was inappreciable as the ]»ressure was raised 
from the ntmospherie jiressure to an excess of 10 mm. 
of jK'trol-eohnnn, Hum rose rapidly till an excess of 
10 mm. WAS reached, and more slowly up to an excess of 
32 mm., the limit of the experiment. A similar membrane 
exjxised on botli surfaces to earlmn dioxide at a pressure 
of 40 mnl. of ixdroUcolumn above the atmosphen*, then 
exposed to air, retaitnxl 30 r> ingrins. of carbon dioxide 
[area of membrane not given}. When the apparatus was 
arranged so that either sm’faec could be oxiiosed to the 
gas, and the gas was intrcKluced below the surface, the 
inner surface was imix'rmeable, while the outer surface 
absorbed in 45 minutes 1*2—1*4 mgrms.; when the gas 
was introduced above the surface the inner surface 
absorbed 1*6—2*5, the outer 4—0 mgrms. in 46 minutes. 
Tlwi nature of the surface thus plays a nart in gaseous 
osmosis, which takes place according neitiier to the laws 
of Graham and Bunsen, nor the theories of Stefan and 
O. Meyer.—J. T. D. 


{ Trade Report. 

Spanish Chemical Trade in 1906. 

OU and Col, J., ApfU 21, 1900. 

The following particulars are taken from a recent return % 
Imports:—Alkali carbonates, 15,407,694 kilos., 172.500f. ; 
i artiHoial colours, 680,324 kilos., 217,720^.: dye extracts, 

; 2,370,473 kilos., 99,800f.: indigo and cochineal, 136,438 
I kilos., 69,600/.; raw petroleum, 28,612,121 kilos., 228,0^.; 

I oleaginous seeds, 39,530,321 kilos., 743,280/.; sulphatea 
! of })otash and ammonia, 196,100,268 kilos., 1,693,320/.; 
tar, pitch and asphalt, Ac., 25,037,300 kilos., 78,880/.; 
wax, 2,301,764 kilos., 158,480/. Ex^iorts:—Olive oiC 
34,377,121 kilos., 1,375,080/.; mercury, 1,341,290 kilos., 
295,000/.; salt, 368,873.232 kilos., 143,600/.; common. 
Boaj), 4,760,WU1 kilos., 98,840/. Except mercury, no 
i ineixiOHe is shown by these oxix)rt8. Of the imports, 

1 fluli>hateH of )X)tash and ammonia have increased, and the 
j chief falling-ol! occurs in dye extracts. 

i Italian Trade in 1905. 

OU. and Cd. J.f April 28, 1900. 

' The following are from the official statistics just issued: 
i Imimrls : —Indigo, r)36,2(X) kilos., 128,440t. ; mineral 
: and coal-tar omours, 4,609,tKX) kilos., 633,100/.; gums 
' and resins, 15,192.300 kilos., 187.800/. ; ohveoil, 14,036,900 
' kilos., 533,300/. ; cottonseed oil. 11,979,HOOkilos., 311,4^.; 

; heavy mineral oils, 31,494,300 kilos, 304,320/. ; petro- 
: leum, 00,492,000 kilos., 631,900/. ; oleaginous seeds, 
04.687,4(X) kilos., 830,840; cop|jer Kul]>hatc, 30,083,700 
kilos., 038,240/. ; a notable mcroase is recorded in all 
; oils except jx?troleum, but coppt^r sulphate shows a 
rather heavy falhng off. Exports :—Unmaccrated sumac 
14,751,300 kilos., 88,520/. ; macerated sumac, 22,520,700 
! kilos., 144,120/.; matches, 3,354,900 kilos., 195,620/,; 
olive oil, 35,476,900 kilos, 1,671,280/.; volatile oils and 
orange essence, 593,015 kilos., 475,040/.; mercury^ 
j 242,700 kilos., 49.520/.; common soap. 3,306,200 kilos., 

I H0,7<i0/. ; raw and refined sulphur, 381,128,400 kilos., 

I 1.5(W,120/. The only items which have inci-eascd aro 
: uumacerated sumac and matches. 

' United States: Trade of-in 1905. 

Oil atid Cd. J., April- 28, UK)0. 

A SUMMARY of the imports and exixirts of the United 
Stales for the twelve months ending Decemlxsr, 1905, 
compiled by the Department of Commerce and I>abour 
1 at Washington, supplies the tollowing figures Imports : 

! Alizarin and alizarin oolouis, 0,391,188 lb. ; argols ox 
’ crude tartar. 27.801,725 lb. ; crude asphaltum or 
! bitumen 80,798 tons; coal tar colours and dyes, 

■ 5.092,072 dols. ; cochineal, 83,410 lb. ; cutch and 

; gambier, Ac., 35,211,452 lb.; glue, 7,000,037 lb.; 

glycerin, 32,040,400 lb. ; grease, 326,867 dolo.; 
gum arable, 3,383,399 lb.; crude camphor gum, 

I 1,724,499 lb.; copal and kauri gum, 24,700,815 lb.; 

I indigo, 0,397,025 lb.; bleaching powder, 104.919,402 lb.; 

; linseed, 231,039 bushels; w'bale and fish oil, 850,727; 

other animal oil, 150,590 galls.; mineral oil, 13,725,720 
; galls.; olive oil, 1,055,000 galls.; other fixed oils, 

; 5,221,248 dols.; volatile or essential oils, 2,000,327 dole.; 
j paints and colours, 1,570,839 dols.; ^lerfumery, cosmetics, 

I Ac., 993,575 dole.; crude phosphate, 60,021 tons; other 
I fertilisers, 4,051.003 dols.; plumbago, 15,508 tons; 

I ^lotassiitm chlorate, 42,510 lb.; potassium chloride, 
214,207,004 1b.; crude saltijetre, 9,011,534 lb.; all other 
potash, 82,936,032 lb.; shellac, 13,209,883 lb.; fancy, 

I perfumed, and all toilet soap, 1,071,440 lb.; all other S()ap, 

; 399,767 dols.; caustic soda, 2,245,789 lb.; sodium 
I nitrate, 321,231 tons ; sal soda.” 1,943,230 lb.; soda ash, 

I 13,807^749lb.; othorsaltsof soda, 11,257,0201b.; 8iK}nges, 

I 612,313 dols.; crude sulphur or brimstone, 83,201 tuns; 

I ground sumac, 14,537,740 lb. 

Exports: Acids, 336,634 dols.; acetate of lime, 

! 70,810.382 lb.; wood alcohol, 891,813 gals.; pot 
' and pearl ashes, 723,932 lb.; beeswax, 107,192 lb.; 

I candies, 7,804,900 lb.; copper sulphate, 19,367,179 lb.; 

I cottonseed, 23,769,104 lb.; dyes and dyestuffs, 457,990 
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dolf). : flaxseed, 1,409,432 bushels; glue. 3,121,881 lb.; 
cream'! and all soap stwk, 3,998.383 dels.; lampblack, 
663,921 dels. ; matchcH, 62,385 dels. : naphthas, irieluding 
all hgliter produets, 28.419,930 galls. ; corn oil eake, 
42,464,947 lb. ; cottousecd oil cake, 1,214,667.922 lb. ; 
linseed oil%ake, (»04,454,483 lb. ; com oil, 3,347,827 galls. ; 
cottonseed oil, 53,368.839 galls, ; lish oil, 800.879 galls. ; . 
illuminating oil, 881,450.388 gulls, ; lard oil, 294,491 
galls.; linseed (til, 2ir),t»67 galls.; lubrioating oil, 
113,730,205 galls,; oiiido mineral oil, 126,186,187 galls.; 
mineral oil residuum. 70,727,877 galls. ; pi'piXTiniiit 
oil, 64,039 lb. ; other essential oils. 326,881 dols. ; other 
vegetable oil, 188,945 dole. ; other animal oil, 232,823 
galls.: whale oil. 10.224; “oleooil." 182,342,771 lb.; paints 
and colours, 3,50<t.48ti <lols. ; paraffin wax, HK).83r).882 lb. ; 
perfumery and cuNDietus. 499.413 dols. ; rosin, 2,258,126 
lb. ; toilet <»r fancy soap. 1,042.185 dols. ; all other soap, 1 
44,110,049 lb.; sjHTiuaceti, 82,0131b.; spirits ot turpentine, 1 
15.614,323 galls. ; starch, 68.570.460 lb. ; tallow, j 
81,702,816 lb. ; tar, 18,692 lb. ; turpenlme and pitch, | 
19,809 hrls. ; vaniish, 775,491 galls. ; washing powder, I 
6,308,547 lb. ; oxide ul zinc, 22,5ti0.t)25 lb. ' 


New Books. 

Minks and Quakhibs : Gbneral Repoet and yTATiSTXCS 
FOE 1904. Part IV, Colonial and Foreign Statistioa. 
jCd. 2911.] Wyman & Sons, Fetter Lane, E.C. Price 
Is. Od. 

The present report, consisting of 488 fcap. mges and 
index, contains statisticH as to persons employed, output, 
and accidents at mines and quarries in tbo British Colonies 
and 111 foreign countries, together with a summary of 
similar data with regard to the British Isles. 


TnUPENTlNK TNDllsn{Y OF THE T’nITBI) StATBS. 

Foreign Off. Mis. Ser..No. G47. [Cd. 2683.1 Price l^d. 
8 vo pamphlet of 17 pages, containing a description of 
the methods of extracting turpentine in the United 
Slates, and an account of the present state of the industry 
and export triule. 
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ClaH!4. Page. 

XIIL—Pigments and Paints; Resius, Varmshen, 

Ac.; India-Hubber, Ac. 4KC 

XIV.—Tanning; Leather; Glue, Sixe, Bone, 

and Horn ; Ivory and Substitutes .. 4S7 

XV.—Manures, Ac. . 4SM 

XVI.—Sugar, Starch, Gum, Ac, .. 480 

XVII.—Brewing, Wines, Spirits, Ac. 480 

XVIII.—Foods ; Sanitation : Water PuriUcation; 

and Disinfectants . 401 

XIX.—Paper, Pasteboard, Cellulose, Celluloid, Ac. 403 
XX.—Fine Chemicals, Alkaloids, Essential Oils, 

and Extracts.. 494 

XXL—Photographic Materials and Processes .. 406 

XXIL—Explosives, Matches, Ac. 497 

XXIll.—Analytical Chemistry. 498 

XXIV.—Scieiitiho and Technical Notes . 500 


Patent SpEcmcATioNS may be obtained by post by remlttlDR a* toUowi •— « , , j « 

£ngli$h —8d each to the Comptroller of the Patent Ofllce.C. N. Dalton. Lsq , Southampton Buildings. Chancery Lane, Londoo. «.C. 
United Statee.—U. each, to tho Secretary of the Society. . 

Frvaefc.—1 fr. 85 c. each, to Behn et Cle. 56. Rue dee P^ancs-Bourgeois. Paris (a**). 


Official Notices. 


COMMUNICATIONS. 

Authors of oommuiiicstions read before the Society, or 
any of its Local Sections, are req.ueated to lake uotico that 
under Rule 43 of the Bye-laws the Society has the right o( 
priority of publication for :hree months of all such papers. 
Infringement of this Bve-law renders papers liable to be 
rejected by the Publication Commitlee, or ordered fo be 
abstracted for the Journal, in which caae no reprints can 
be furnished to tlie author. 


DECENNIAL INDEX, 1890.1906. 

A Collective Indes to the first fourteen volumes of the 
Journal (1882—1895), a volume of 550 pa^^, was pub¬ 
lish^ in 1899; a few copies of thi. are still left, price 
10.. A second voluhie, embracing the period 1806—lOO.I. 
I. now in (ireparation, and will tie ready for printing in 
1006 It will contain both a subject matter and authors’ 
names portion, and will ho a volume of aboutiOOO pages, 
uniform In siie with the Journal. As the number of 
copies to be printed will dyiend on the number of applica¬ 
tions from membots, the Treasurer is prepared to receive 
lubsoriptlons at the rate of lOs. each copy. A form of 
spnlioation for this oiirpose will shortly he issued. 

Members are invited to call the attention of the Editor 
to any errors or omissitms which they may have noticed 
in the Annual Indexes, 1896—1906. as soon as possible, 
in order that they may be put right in the Decennial 
Index. 


j List of Members Elected. 

! Kay 23rd, 1906. 

1 Biifiby, Fred. E.. Arnold Print Works, North Adams, 
! MasH,, U.S.A., Chomist. 

■ Clnttenden, George. The Francis Frost Co., Ltd., Toronto, 
I Canada, Chemist. 

I Cowan, Geo. D.. Hridgt* Hoime, Bridge Road, Millwall, E., 
' Manager, De-silvevising Works. 

: Drew, W. Newton, Ramoliffe, Ecolesfield, near Sheffield, 
j Chemical Manufacturer. 

Furlong, John R., 182, Commercial Road, Loudon, E., 
Researeh C’heinist. 

Girtiii, Thomas. H. L. Rapluud’a Refinory, Thomas Street, 
Burdett Road, London, E., Bullion Refiner, 
Henning, C. 1. B.i P.(h Box 42, Santa CVuz, Cal., T.T.S.A., 

! C'hemiBt. 

Jardine, Samuel, c/o Dallyn, .lardine A Co., 23 Soott 
Street, Toronto, (.’anada, Chemical Merchant. 
Keyraer, S. H.. 149.12th Stret't, Long Island aty, N.Y., 
i tlS.A., SuperinUmdent. 

I Larson. Axel, 85, GraeoehurcU Stnwt, London, E.C., 
Mimng Engineer. 

Monier-Williams, G. W., The Lammas, Esher, Surrey 
Pafiazzoni, Charles F., Emporium, Pa., U.8.A., Chemist, 
Pavne, J. H., c/o Eastman Kodak Co., Kodak Park 
* Works, Rochester, N.Y.. U.S.A., Chemical Engineer. 
Reed. Wm., Bridge House, Bridge Road, Millwall, E., 
1 Foreman, De-silverising Works. 
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RoMitAr, E. C., 4. Park Road, West Smethwick, Birniing* I 
ham, Cliemioal Engineer. ! 

Bowell. Herbert W., c/o MeMra. lockc, Lancaster & Co., 1 
Ltd., Bridge Road, Limehouse. I^ondon, E., Ana- i 
lytical (’homUt. j 

Schmidt, J.. Cross Street, Burton-on-Trent, Works j 
Manager. 

Schwerin, Lorenz R., c/o Casein Co. of America, Bain- i 
bridge, N.Y., U.S.A., Vice-President, Casein C’o. . 

Smith, E. A. Cappelen, c/o Baltimore Copper Smelting I 
and Rolling Co., Baltimore, Md., T^S.A., Metal- i 
lurgieal Engineer. 

Tanaka, S., No. 4, UratakasliimacUo Nichome, Yokohama. i 
Japan< Cliiof Chemical Engineer (Electric Wire 
Works). i 

Wickens, A. M., 280. Berkeley Street. Toronto, (’arada. ; 

Mechanical Engineer. 

Wilkinson, John E., 71. Lombard Street, Toronto, ('anada, 
Cold and Silver Kefiiior. 

Wood, E. EhcoU, Hurricane House, Brymho, near Wrex¬ 
ham, North Wales, Chemist and Metallurgist. 


Changes ol Address. 

When notifying now addresseb, memlM^ra are recpicstcd 
to write them distinctly, and state whether they are 
temporary or permanent. Multiplination of addresses is 
also to be avoided as tending to create confusion. When 
sending subsorintiouB, the use of the form attached to 
the application helps to the verification of addresses, on 
which the safe delivery of tlio journal depends. 

Allen. H. L. ; (Journals) r/o Brunner Mond and (’o.. Ltd.. 

and (cominunit’ationK) Hdlside. Sandbach, (’heshirc. 
Aykroyd, H. E., l/o Apperley Bridge, ScaitcUffe. QueenV 
Road, Ilkloy, ei« I^eds 

Baxter. John C., l/o Clifie ; 14U, Milton Hoad, (Iravesend, 
Kent. 

Bement, A., l/o Dearborn Street; American Trust 
Building, Chicago, III., I’.S.A. 

Bennett, Arnold: Montreal Steel Works. Ltd.. Point (not 
Port) Saint Charles, Montreal. Canada. 

Brad burn, J. A., l/o East Cenesee Street; Willis 

Avenue, Syracuse, N.Y., U.S.A. 

Cofman-Nicoroati. J., l/o Bloomsbury ; 24, St. Oahriers 
Road. Crioklewood, N.W. 

Oowther, W. M. ; Journals to Chemical W^orks, Gomersal. 
near l^ds. 

Curphey, W. S.. l/o T.^n7.ie ; 7. Derby Crescent, Kelvin- 
side, Glasgow. 

Duckworth, Wni. H., l/o Sylvan Avenue ; Springfield 
Lodge, Kale, Cheshire 

Emery, A. L.. l/o Kan Francisco ; Rooms 28-30. 1104 
Broadway, Oakland, f’al., f'.S.A. 

Etheridge. Arthur T.. l/o Stanford-le-Hope; 85, Hampton 
Hoad, Birchtield, near Birmingham. 

Harvey, H. C., l/o Brooklands; Messrs, Fothorgill and 
Harvey, Ltd., 31, Cooper Street, Manchester. 
Hawkins, Henry, l/o Todmorden; Moyola Villa, Laos- 
down. Limerick. Ireland. 

Hodwon. T, R., l/o Canonbury Square; 21, Framfleld 
Road, Highbury, N. 

Iblxitson, E. C., I/O Sheffield ; Gysinge, Sweden. 

Iddings, R. P., l/o Wyman Street; Arlington Mills, 
I.AWTence, Mms., U.S.A. 

Knapp, 8. A., l/o Nevada; Crocker Building. San 
F^ncisco, Cal., U.S.A. 

Leuthardt-Thornton, P.; all comniunioations to 14. 

Steele^a Road, Hampstead, N.W. 

Luoas, A., l/o Cairo; Survey Dept, Giza, £g3rpt. 
Moignot, l/o Hotel dea Arcades : 8, Rue Thierry 
Marten, Alost Belgium. 


Noake, Frank, l/o Dunstall Park; 20, Craddock Street, 
Wolver^mpton. 

Pickard. Glenn H., l/o Brooklyn; c/o The Spencer 
Kellogg Co.. Buffalo. N.Y.. U.S.A. 

Pinnock, H. T. ; Journals to Beacon House, Dudley Port.. 
Staffordshire. 

Prideaux. E. B. R., l/o Beckenham ; (Journals) Horiot 
Watt College, and (communications) 02. Queen 
Street, Edinburgh, Research Chemist, 

Reid, Andrew, l/o Minard Road; 37. Mount Stuart 
Street, Shawlands, Glasgow. 

Ridge. H. M.; all (‘omniunications c/o Central Zinc Co., 
l^td., Finsbury House, Blomficld Street, London, E.C. 

Schupphaus. Dr. Roht. C., l/o Broadway; 175, Pearl 
Street, New’ York City. U.S.A. 

Smith, Jas. F.. l/o Halifax ; 131. Seamcr Hna<l, Scar¬ 
borough. 

Swindells. Sctli, l/o Lawton ; The Laurels, Scholar Green. 
Stoke-on-Trent. 

Taylor. Jas. M.. l/o Sefton Park ; Tynevale, (iroes Road, 
(’reHHington, Liverpool. 

Taylor. Wm. H., l/o Upper Clapton ; 2t), Baleaskio Road, 
Eltham Park, Kent. 

Unglauh, Oscar, l/o Manchester ; 1808, Edgmont Avenue, 
Chester, Pa., U.S.A. 

Watt, H. E.. I/O Birmiugham : retain Journals. 

Weldon, L. E.. l/o Central Avenue ; 154, Egypt Hoad, 
New Basfonl, Nottingham. 

Wrampeliueier. T. J.. l/o New York ; San Francisco, Cal., 
U.S.A. 

Young, A. C., I/O Ladywell; 17, Vicar's llill, I.ewishain, 
S.E. 

Change of Address Required. 

Healey. A. E. ; l/o WiUesiltm Junction. N.W. 


Member Omitted from List. 

1005. White, ('lareiu'c B., c/o Herringbone Metal Ijitli 
(\k, 150, Fifth Avenue, New York City, U.S.A., 
l.’hiunist. 

Deaths. 

Bateson, Percy, Cuckoo Lane, Gateacre, Liverpool. 
May 12. 

Muir. Jas. P., 233. Camden Hoad, London, N. Jan. 15. 
Squire. Dr. Wm. Stevens, at Taormina. Sicily. May 13. 


Patent List. 

N.B.—In these lists, fA.) means '* Application for Patent." and 
[C.S.l " Complete Sperifleation Acoeptea." 

Where a Complete Speeiflcatlon aceompani^ an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of Application, and (11) in the case of 
Complete Hpeciffcations Accepted, those of the OfRcial Jonreals 
in which acoeptaneee of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
iDspectlOQ at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 10,015. Wogelin and Goilenkirchen. Method of 
and apparatus for raising liquids.* April 30. 

„ 10,055. Collier. Centrifugal separators. April 30. 

„ 10,102. Petitpierre. Homogenisinij breaker to 

emulsify, nulvarise and homogenise liauids and 
eemi-liquioB, and break fatty or albuminous 
cellules and nuclei.* May 1. 
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[A.] 10.201. Wright. See under III. | 

M 10.313. Rdck. Smokelegs furnace.* May 2. j 

tf 10.814. Graham. Apparatus for condensing and I 

purifying gases esjjecialW applicable to the manu* | 
faoture of sulphuric and other acids. May 8. | 

„ 10.852. Forsbach. Muffle furnaces.* May 9. i 

,. 10.948. Martini and Huiieko. See under III. | 

[C.S.] 9011 (1905). Spooner (Aktiebolaget Separator). I 
Centrifugal separators for liquids. May 9. | 

„ 9417 (1903). Aktiebolaget Separator. Centrifugal I 

separalors for liquids. May 9. 

„ 9649 (1905). Kestner. Process for laying smoke I 

from funnels, chimneys, &c. May 9. 

„ 14,672 (1905). De I.aval. Proc ess for obtaining a 

violent chemical reaction between materials. 
May 10. ' 

„ 15.371 (1905). Coveil. Distilling apparatus. 

May 10. 

„ 10,477 (1905). Sugg. Apparatus for compressing ! 

gases. May 10. 

19,913 (1905). Ayi'es. Separating machines. ; 
May 9. 

„ 20,752 (1905). Ostortag. Drying furnaces for coal, 

&c.. with superposed shelves or hearths. May 10. 

„ 20,805 (1905). Treut. Agitating and mixing | 

apparatus. May 10. 

,. 20,068 (1906). Girod. Apparatus for raising | 

liquids by direct fluid pressure. May 9. 

„ 26.724 (1905). Lorrain (American Process Co.). | 

('ontinuous screw presses for drying and similar j 
operations. May 10. 

,, 2419 (1906). eVitien. See nnde.r XVilli/. 

2755 (1900). Kuttkamp. Mixing machines. May 16. 

.. 4907 (1900). Thompson. See under XVIIIi/. 

58.59 (IHOO). De Laval and Fagorstrom. Centri¬ 
fugal liquid separators. May 9. 


[C.S.] 9705 (1906). Cousen. Vaporising and carburettlng 
apparatus. May 9. 

„ 11,966 (1906). Woodall and Duokham. Vertical 

retorts for the carbonisation of coal. May 16. 

„ 12,289 (1905). Woodall and Duokham. Vertical 

retorte for the carbonisation of coal. May 16. 

., 18.914 (1905). Connell. Haldane and Thomson. 

See under XVII. 

„ 14.204 (1905). Griflln. Suction gas apparatus. 

May 10. 

„ 14,485 (1905). Copp^o. Regenerative coke ovens. 

May 10. 

,, 10,477 (1905). Sugg. See under I. 

„ 25,400 (1V)05). Schatz. See under XXlll. 

1977 (1900). Wilson. Treatment of gases for gas 
turbines. May 16. 

HI.—DESTRUerriVE DISTILLATION, TAR 
PRODUtrrS, PETROLEUM, AND 
MINERAL WAXES. 

fA.] 10,248. Wynne and Scott. Process for purifying 
petroleum oils. May 2. 

„ 10,201. Wright. Apparatus for distilling benzolo 

or other liquids. May 2. 

„ 10,288. Goddard and Gush. Apparatus for dis¬ 

tilling the lighter grade oils. May 2. 

10,289. Goddard and Gush. Distillation or treat- 
ment of heavy mineral oils. May 2. 

„ 10,290. Goddard and Gush. Distillation or treat¬ 

ment of heavy mineral oils. May 2. 

„ 10.948. Martini and Huneke. Production of gas 

for use in dealing with petroleum and other 
combustible liquids. IGer. Appl., May 16.. 
1906.]* May 10. 

j [C.S.] 11,893 (1906). Macalpine. Simmance and Abady. 
j Refining petroleum and mineral oils. May 9. 


IL—FUEL, CAS, AND LIGHT. 


IV.—COLOURING MATTERS AND DYESTUFFS. 


[A.] 


fC.S.] 


10,024. Laurent. Manufacture of arc light carbons. 
April 30. 

10,106. Forbes. Calcium carbide preparations. 
April 30. 

10.158. Hartensteiii. Manufacture of carbide.* f 

May 1. : 

10.159. Hartonstein. Carbide and its production.* i 

May 1. I 

10.160. Hartenstein. Production of carbide.* | 
May 1. 

10,357. RufFert. Manufacture of incandescent | 
bodies for use in connection with incandescent ! 
lighting.* May 3. 

10,412. Koppers. Gas furnace installation.* I 
May 3. ! 

10,751. ToUon Gas producing apparatus used ; 
with gas engines. May 8. | 

10,835. Lynde. Production of gas from petrol ! 
and other hydrocarbons. May 0. | 

10,887. Tully. Manufacture of carburotted water 
gas. May 9. 

11.004. Hersey. Gas washer scrubbers. May 10. 

11,077. Fillunger. See under VIL ; 

11,099. Browne. Manufacture of gas from coal, i 
&c. May 11. 

11,133. Burscbell. Process of removing sulphide 
of hydrogen from gases. * May 12. 

8891 (1905). Frenot, Filaments for electric incan¬ 
descent lamps. May 9. 

9388 (1905). Shedlook. Manufacture of coke. 
May 16. 


[A.] 10,062. Johnson (Badische Anilin imd Soda. 
Fabrik). Manufacture of new colouring matters. 
April 30. 

„ 10,079. Meister, Lucius und Bruning. Manufac¬ 

ture of products soluble in water, fats and oils 
from the salts which higher fatty acids and 
acids of the oleic series form with organic colour 
bases. [Oer. Appl., May 19, 1905.]* Ap^ 30. 

„ 10,323. Jolmaon (Badische Anilin und Soda 

Fabrik). Manufacture of salts of 1.2-diazo- 
iiaphtholsulpho acids. * May 2. 

„ 10,324. Johnson (Badische Anilin und Sodn 

Fabrik). Mnnufacture of colouring matters of 
the antliracene series. May 2. 

„ 10,406. Imray (Soc. Chom. Ind. in Basle). Manu¬ 

facture of red vat dyeing dyestuffs.* May 3. 

„ 10,505. Jolmson (Badische Anilin und Soda 

Fabrik). Manufacture of colouring matters of 
the anthracene series.* May 4. 

„ 10,506. Schrottky. Substances suitable for use 

in the manufacture of indigo and for other 
purposes.* May 4. 

„ 10,866. Newton (Bayer und Co.). Manufacture of 

new derivatives of the antbraoeno series. May 9. 

„ 11,173. Johnson (K^e und Co.}. Manufacture of 

derivatives of thionapthene. May 12. 

„ 11,174. Johnson (KaUe und Co.). Manufacture of 

o-carboxyphenyltbioglycoliio acid. May 1^ 

„ 11,175. Johnson (Kollo und Co.). Manufacture of 

sulphur containing red colouring matter from, 
thioindoxyloarboxylic acid aud thioindoxvL 
May 12. 
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[A,] Imray (Meiater, Lucius und Britning). 

Manufacture of ne^ nitroaminophenolsulphonic 
acids and dyestuffs therefrom. May 12. 

{C.S.] 9fi04 (1906). Lepetit, Lollfus and Ganw^r. Pro¬ 
duction of logwood dyestuffs and extract for 
<lyeing purposes. May 16. 

,, 0883 (1906). Imray (Mcister, Lucius und Briinirig). 

Manufacture of ooncentratod liquid dyestuffs or 
easily liquefiable pastes from sulphurised dye¬ 
stuffs. May 16. 

„ 17,640 (1906). Kis. Sulphurised colouring matters 

obtainable from induphenol. May 9. 

6198 (1906). Lake (('hem. Fahr. (Iriesheim-Elck- 
tron)* Maii>jfacture of blue siilphuriwjd dye¬ 
stuffs. May 9. 

„ 8077 (1906). Johnson (Badiache Anilin und Soda 

Fabnk). Maimiac.turo of tienvativea of certain 
polyohloramlines. May 9. 

V.—PREPARING. BLEACHING, DyKiNG. 

PRINTING AN1> FINISHING TEXTILES. YARNS, 
AND FIBUFS. 

[A.] 10.189. Kracht. Manufactun^ of artificial threads 
composed of cellulose combined with copper 
salts. May 1. 

,, 10.260. r^ickles and Pickles. Finishing fabrics. 

May 2. 

„ 10,442. I’iokles. Bowls or rollers used in machines 

for Bcbreinering, calendering, embossing and the 
like. May 4. 

„ 10 , 60 lt. Aliel (Act.-Os. f. Aiiilinfabr.). Production 

of grey tints on fur, feathers, and the like. 
May 6. 

„ 10.693. Ransford (Gassella und Co.). Method of 

dyeing animal fibres with snlplude colours. 

ISiay 7. 

„ 10,901. Brimkcs, Apparatus for treating raw' 

cotton, animal hair and like material. May 9. 

„ 11,1.64. Calico J’rinters’ Association, Llil., and 

Dydynski. Process for prfalucing tiiscliarge 
effects in the j»nntmg of textiles. May 12. 

•{C.S.] 9672(1906). Iji'imox and Dawson. tSVcwm^rXVlI. 

„ 16,961 (1905). Mather und Platt. Ltd., and Smith. 

Apparatus for sicaming, ageing, and drying 
fabrics. May 9. 

17,381 (1906). Friedrich. Apparatus for tlie 
manufacture of artificial tlireaiis. May 10. 

„ 17.836 (1906). Tomlmson-Haas, Ltd. (Haas). 

Apparatus for drying and carbonising textile I 
piece goods. May 16. , 

„ 19,205 (1905). Sunderland, and Bradford Dy<‘rs’ 

Association. Methoil for dyeing khaki on vegc- 
tahle fibres. May 16. 

,, 130C> (1906). ('assella und Co. Printing sulpJiide 

colours on textile fahnes. May 16. 

„ 3194 (1906). VVansleben and Wanslehen. Machines ' 

for dyeing bobbins and tlie like. May 16. I 


VII. -AClDfi, ALKALIS, AND SALTS. i 

[A.] 10,219. Kink. See under XI. 

„ 10,681. Elworthy. Manufacture of carbonic acid, 

hydrogen and nitrogen. May 6. 

„ 10,814. Graham. See under I. j 

„ 11,077. Fillunger. Metho<l of obtaining ammonia I 

from gas liquor.* May 11. [ 

[O.S.] 14.573 (1906). Howorth (Soc. Anon. MotolUirgiquc : 
Proc. de Laval). See under X. 

„ 10,931 (1905). Kasohen, Wareiug. and United I 

Alkali Co. Treatment of arsenical sulphur ores ! 
for th€' ohtainmont of arsenioua acid and of i 
stilphuric add deprived of arsenic. May 9. ‘ 


[C.8.] 1771 (1906). Poulenc. Production and purifioatiem 
of hydrogen peroxide. May 10. 

„ 3122 (1906). Chem, Fabr. Rhonania. and Projahn. 

lYocesB of obtaining aul]3hur from sulphuretted 
hydrogen or gaseous mixtures containing the 
same. May 16. 


V1H.-GLASS, POTTERY, AND ENAMELS. 

[A.] 11,008. CJowper-Coles. Process for colouring 
pottery. May 11. 


1X.-BU1LDIN(J MATERIALS. CI.AYS, MORTARS, 
AND CEMENTS. 

[A.] 10,245. Dunn. Non-conducting material for 
covering boilers, steam pipes, &c. May 2. 

„ 10,691. Fawns and Davies, Process for the 

extraction of clay. May 7. 

„ 10,9(K). Ali-(7ohen. Artificial marble and other 

stone. May 9. 

„ 11,037. Haskin. Curing or maturing and pre- 

serving wood. May U. 

„ 11,086. Spit tier. Coinpositiou suitahlc for building 

purjioses.* May 11. 

[(\S.J 9422 (1906). Preauliert and ThubA Product for 
tarring and asphalting roads. May 16. 

,, 9877 (1906). Queneau. See under X. 

„ 14.298(1905). Propper and Banhsohmid. Artificial 

building stone blocks. May 16. 

„ 24,666 (1906). Kalinow'sky. Process for disin¬ 

tegrating basic slag. May 9. 

„ 1611 (1906). Aeberli. Method of manufacturing 

mmadam. May 9. 


X. -METALLURGY. 

1A.| loin. Symondt). Treatment of tin ores. April 30. 

Ut,279. Metcalf. Metallic alloys. May 2. 

,, 10.303. Imbcrt. Treatment of zinc and lead 

sulphide ores.* May 2. 

10.309. Riviere. Metallurgical digesters. |BeIg. 
Appl., May 2, 1906.]* May 2. 

„ 10.329. Savelsberg. Production of mattes of tlie 

heavy metals. May 2. 

„ 10,471. Macivor and Fradrl. Treatment of 

sulphide auriferous ores containing antimony 
and antimony orc^s containing gold. May 4. 

., 10,536. Webb, Brettell and Adamson. Smelting, 

melting or heating metals, ores, &c. May 6. 

„ 10,638. Hyatt. Aluminium and aluminium alloys. 

May 7. 

„ 11.069. Machlet. Case-barflening steel and iron 

articles.* May 11. 

„ 11,191. Schmidt and Desgraz. Furnace for 

obtaining zinc from zinc ores.* May 12. 

[C.S.l 0007(1905/. I.Ake (Baker andHearne). Treatment 
of ores. May 9. 

9877 (1905). Queneau. Manufacture of zinc 

retorts and other fireclay metallurgical vessels. 
May 16. 

„ 14,573. (ltK»5). Howorth (Soc. Anon. Metall. Proc, 

do Laval). Extraction of zinc or zinc oxide from 
its ores. May 16. 

„ 14,674 (19(tri). De Laval. Process of extracting 

iron from its ores. May 9. 

„ 17,370 (1905). Leggo. Furnace for roasting, 

desulphurising, chloridising, dehydrating or 
drying ores, &c. May 16. 

„ 2Ll(i0 (1906). Leggo. Furnace for roasting, 

desulphurising, cnioridismg, dehydrating or 
drying ores, Ac. May 16. 
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8 .] 22,130 (1905). Hadfteld. Manufactnre of magnetic 
materials. May 16. 

„ 26,170 (1605). Goldsohmid. Prooees for balling 

together pulverulent or dusty ores. May 16. 

XL—ELECTKO-CHEMISTRY, AND ELECTRO¬ 
METALLURGY. 

A.] 10,160. Hartonsteiu. Electric furnaces.* May 1. 

„ 10,101. Hartenstein. Lining for electric or other 

furnaces.* May 1. 

„ 10,219. Rink. Apparatus for the electrolytic 

decomposition ot alkali chloride solution by 
means of mercury cathodes.* May 1. 

,, 10.327. Orling. Electro-capillary apparatus. 

May 2. 

„ 10,390. Gin. Electric furnaces for the manufacture 

of steel. [Gcr. Appl., May 3, 1905.1* May 3. 

„ 10,K02. Cowper-Coles. Electrolytic deposition of 

metals. May H. 

„ 11,102. British Thomson-Houston Co. (General 

Electric Co.). Insulating material and methods 
of making the same. Afay II. 

.S.] 12.221 (1905). Hepbuni, and Mather and Platt, 
l,td. Electrolytic apparatus. May 10. ‘ 

[I.—EATTY OIL,S, FATB, WAXES, AND SOAPS j 

. ! 

A.l 10,041. Hill and Reid. Cleansing composition. ' 

April 30. j 

., 10,102. Petitpierre. A'ce vnth'r T. ] 

., 10,919. Duckham. Apparatus for purifying oils ; 

containing water and such like extraneous ■ 

matter. May 10. ' 

,, 10,900. Field. Process for icfining oils, fata, waxes 

or the like. May 10. ! 


XV.—MANURES, Etc. 

[0.8.1 10.733a (1906). Hooton and Noble. Fertiliser. 
May 16. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[A.] 10,216. Kantorowiox. Manufacture of starch 
[Ger. Appl., May 2. 1905.)* May 1. 

„ 10,278. Sohuler. Centrifugal machines for clari¬ 

fying and washuig sugar and similar materials.* 
May 2. 

[C.S.] 21,072 (1905). Dorant. Process for refining 
sugar. May 10. 

., 7705 (litOO). Drittlcr. Starch and process of pro¬ 

ducing the same. May 9. 

XVII.—BREWING. WINES, SPIRITS. Etc. 

[A.] 10,452. Hunt. Means for maturing whiskey and 
other potable spirits requiring improvement by 
ageing. May 4. 

„ 10..504. Lemaire. Apparatus for collecting yeast 

from fermenting beer. May 4. 

[C.s.l 9572 (1905). Lennox and Dawson. Evaporator 
lor evaporating the licpiid in brewers’ wash, 
spent wash or pot ale, sewage, waste Or spent 
dyes or the like, and concoutrating the solids 
in the same. May 10. 

,. 10,435 (1905). Mislin and Lewin. Manufacture of 

fusel oils. May 10. 

„ 13,914 (1905). Connell, Haldane and Thomson. 

Treatment of t>ot ale or spent wash for the pro¬ 
duction of fuel therefrom. May 9. 

„ 18,068 (1905). Edwards (Pfaudler Co.). Process 

for fermenting beer, ale and other fermcutablo 
liquids. May 10. 


I.S.] 10,400 (1905). Armstrong, Armstrong and Arm¬ 
strong. Manufacture of soap and detergent 
compounds. May 10. 

III. —PIGMENTS, PAIN'J'S ; RESINS, VARNISHES ; 

INDIA-RUBBER, Etc. 

(A).— PlOMKNT.S, PaiNT.S. 

;.S.J 14,023 (1905). Serck. Inks for colour printing. 
May 16. 

(R.)—Resins, Vaknishes. 

A.] 11,090. Elkeles and Klie. Manufaeture of sub¬ 
stances suitable for varnishing, polishing and 
other purposes from resins and the like.* Alay 11. 

AS.) 20,170 (1905). Bosch. Process for treating rosin 
and roam oils. Alay 10. 

(C.)—Inuia-Rl’bber. 

A.] 10,704. Roland. Elastic substance similar to 
indiarubber and its method of manufacture.* 
May 7. 

IV. —TANNING, LEATHER, GLUE, SIZE, Etc. 

A.] 10,083. Sargent. Depilating process and appliances 
therefor. April 30. 

AS.] 9779 (1906). Harger. Treatment of hones, skins, 
&o. May 9. 

24,488 (1906). Oakes. Process of treating hides. 
May 9. 

24,684 (1905). SadikoS. Purification of glue, 

’ May 9. 


XVllI.-FOODS: SANITATION, W'ATER 
PURIFICATION; & DISINFECTANTS. 

(A.)—Foods. 

[A.] 10,130. Robinson and Rackhouse. Process of 
manufaoturiiig flour or meal. May 1. 

„ 10,402. Sowerbutts and Sowerbutts. Method of 

preserving eggs. Alay 3. 

„ 10,707. Bath and Allard. Antiseptic compound 

for alimentary products. Afay 8. 

[C.S.] 13,948 (1905). Morel. Pruductioii of gluten in 
the dry state. May 9. 

„ 23,391 (1905). Lake (Nordyke and Alarmon Co.). 

Treatment of flour or grain. May 9. 

., 26,777 (1905). Eyliert and Eybert. Method and 

apparatus for t’oating flour with gases. Alay 16. 

(R.)—Sanitation ; Wateu Ppeifu’ation. 

[A-l 10,060. Candy. Treatment of water for washing, 
cleansing and laundry purposes. April 30. 

„ 10,080. Lambert. Process for purifying water. 

[Fr. Appl., Alay 3, 1905.]* April 30. 

„ 10,200. Declercq. Water purifying apparatus. 

[Ft. Appl., May 13, 1905.]* Alay 1. 

„ 10,612. Gamble. Apparatus for purifying and 

regulating liquids.* May 6. 

., 10,900. Gardner and Gardner. Piirifioation of sea 

water for use in connection with power plants. 
May 10. 

„ 11,006. Fox. Apparatus for softening and puri¬ 

fying water. May 11. 

[C.S.] 12,782 (1906). Friedrich. Enriching water with air 
or oxygen. May 9. 
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.8.] 2419 (1906). Critien. Solution for preventing 
corrosion nnd removing incrustation in boilers, 
4r,e. May 9. 

.. 4907 (1900). Thompson. ComTOsition for removing 

scale from steam boilers. May 9. 

., 9.')72 (1905). LennoJt and Oawson. See under 

XVII. 


XIX.—PAPER, PASTEBOARD, Etc. 

A.) 10.094. Miiller. Manufacture of lustrous threads, 
bands, strips and the like of viscose. [Oor. 
Appl., May 1, 1905.)* April .W. 

.. 10,229. .Tohnson (Badisebe Anilin und Soda 

Fobrik). Manufacture of substances resembling 
celluloul.* May 1. 

„ 10,388. Woodwaril (Mistrcllct), Manufacture of 

non-inllamrnable celluloul. May 3. 

„ 10,480. Soc. .\non. .Mirabet. Sizing composition 

tor use in the manufacture of paper. [Span. 
Appl., May 5, 190.5.J* .May 4. 

„ 11,103. Eleury. Prc|)Brntion of paper jiulp. [Belg. 

Appl., Oct. 6, 1005.]* May 11. 


XX.—FIXE CHEM10A1.S. ALKALOIDS, ! 

ESSKX'IIAL OILS, AND EXTRAta’S. 

[A.J 10.407. Ellis (C'licm. Fabr. von Hoyden, A.-O.). ; 
Manufacture ot mirnphor from isoborneol. * 
.May 3. 

„ 10.798. Weizniann, and The Clayton Aniline Co, j 

Manufacture of isobornyl and isoliornyl esters. . 
May 8. i 

„ 10,999. (Ihem. Fabr. von Heyden A.-G. Manu¬ 

facture of isobornyl esters, [tier. Apjil., Sept. 4, 
1900. ]• May 10. 

„ 11,197. Ronsset. Manufacture of aminoalcohols 

atul tbeir derivatives. [Fr. Appl.. May 13, 1905.J* 
May 12. 


tc.s.] 10,436 (1905). Mislin and Lewin. Manufacture of 
lactic acid for technical purposes. May 9. 

„ 17.162 (1905). Immy(Meister, Lucius und Briining). 

Manufacture of aminobenzoic acid alkamine 
eaters and derivatives thereof. May 9. 

.. 519 (1!K)6). Nathnn. Extraction of ethereal oils 
from the blooms of hops. May 9. 

XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.) 10,030. Ord. Photography. April 30. 

,. 10,051. Steudel. Self-toning silver chloride 

printingpapersforusein photography.* April30. 

„ 10,078. Bloxam (Neuc Photographiache Ges.). 

Reproduction of pictures by aid of catalytic 
action.* April 30. 

„ 10,284. Buisson. Photographic developer. May 2. 

,. 11,033. Thornton. Photographic films and their 

manufacture. May 11. 

, 11.072 Ippers. Photography. [U.S. .'VppL, 

July 6, 1900.]* May 11. 

IC.S.] 20,662 (1906). Powrie. Colour photography. 
May 10. 

„ 22,730 (1905). Pifor. Photographic pictures and 

sensitive plates therefor. May 10. 

XXII.-EXPLOSIVES, MATCHES, Eto. 

[A.] 10.424. Voljiert. Manufacture of 8.afety explo¬ 
sives.* Alay 3. 

[C.S.l lO.riO.O (1905). Cocking, and Kynoch, Ltd. Smoko- 
less powders. May 10. 

„ 15,560 (1905). Cocking, and Kynoch, Ltd. Smoko- 

leas powders. Alay 10. 

XXIII.—GENERAL ANALYTICAL CHEMISTRY. 

IC.S.] 25,460 (1905). Schatz. Apparatus for use in 
analysing gas. May 16. 
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Official Notice. 


annual general meeting. 

The Annuel General Meeting wiU be held to Mimoheeter, 
on Wedneiday, July n«» next and foUowtog daya A 
nrogrammo and request form accompany ttos issue. 

to accordance with the provisions of Rule 18 of the 
By-Uws, notice is hereby given that thow members 
whose names are printed to torfws m the list of ComoU 
(see Journal for April SOtli, p. 341) wiU retire from their 
respective offices at the forthcomtag Annual MeetiM. 

Mr Eustace Carey has been nominated to the office of 
President under Rule 8; Dr. E. G. Love, Mr, A. Gordon 
Salamon, and Mr. Chas Wightman have bwn nomi- 
nated Vice-Presidents under Rule 8; and Dr. E. Divers, 
F,R.S., has been nominated a Vice-President under 

The* Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate lit and proper 
persons to fill four vacancies among the ordinary membere 
of the Council. Forms for this purpose can be obtained, 
on application, from the General Secretary, or from the 
Hon. uical Secretaries. 

Kxtract tram Rvle 18" No such nomination shall be 
valid unless it be signed by at least ten members of the 
Society who are not in arrear with their subscriptions, 
nor unless it bo received by the General Secretary, at the 
Society’s office, at least one month before the date of the 
Annuid General Meeting, at which the election to which 
it refers Ukes place. Nor shall any such nomination be 
valid if the person nominated be ineligible for eleotion 
under Rules 12 or 15._ No member shall sign more than 
one nomination form.” 


ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of members residing 
abroad, notice is bereby given, to accordance with Rule M 
of the By-laws, that the Council will propose to the 
forthcoming Annual General Meeting tlio amendment of 
the Society's By-laws ns follows 

1. Rule 18. (o) That the words “ At least two months 
before the date of each Annual General Meeting,” in Uie 
first ami second lines thereof, lie replaced by the words, 
“ In the second issue of the Society’s Journal for the 
month of April to each year.” 

(b) That the words “ date of that meeting,” to the fourth 
lino thereof, bo replaced by the words “ Annual Meeting 
next ensuing.” 

(c) That the words " At least one month before the 
ofi” to the sixth line from the end thereof, be replaced bjr 
the words “ not later than the last day of May prior to. 

(d) 'That the words " to the election to take place at 
which it refers” to the fifth lino from the end thereof, be 
replaced by the words ” at which the^^election to which 
the nomination refers is to take place. 

2 Rule 19.—That the words “ at least five days before 
the'eommenoement of the said meeting,” in the two last 
lines thereof, be replaced by the words, rij® second 
issue of the Society’s Journal for the month of May. 

Deaths. 

Bateson, Percy, (Xickoo Isine, Gatcacre, Liverpool. 

May 12. 

Muir. Jos. P., 233, Camden Road, Ixmdon, N. Jam 16. 
Squire, Dr. Wm. Stevens, at Taormina, Sicily. May 13. 


Birmingham Seetlon. 


MeOina hdd at Birmingham on Thursday, Marsh 28 <*, 
1906. 

PBOy. PBANKLOMD Dt TKB CHAUl. 

A CflMPARlSON OF ENGLISH AND AMERICAN 
METHODS IN THE REFINING AND MANUFACTURE 
OF COPPER. 

BY VRASK VtATTBV. 

Tbb visit of the Society of Chemical Industry to the 
United States to the autumn of 1904, afforded me a Imig 
wished for opportunity of seeing the metallurgical 
works of that country. It is astonishing to contrast 
the willingness with which visitors are shown over these 
vast establishments in America, with the secrecy observed 
in this country—it must be due, to some extent, to the 
knowledge that the high tariff wall shuts out all fear of 
competition from this country in their market, and there 
appears to be no immediate prospect of any alteration 
to these conditions. ^ j 

Tracing the course of the metal from ore to ftoishoa 
ingot, copper occurs for the most part as sulphide is 
usually smelted to blast lurnacos with or without [a 
preliminary calcining and the sulphide, technically known 
as matte, is obtained, tbe gangne of the ore being got nd 
of in thn form of slag. . 

A later form of blast furnace tveatment » known os 
pyritio smelting—in this method, by means of a heat^ 
blast, the siilphur and iron present to the ore are utilised 
as fuel, and coke is almost, if not entirely, dispoiised with— 
tins iirooess is a most inqKirtaiit development, enabling 
ores oocurriiig in out of the way districts far removw 
from a coulflold to be treated on the spot, which would 
otherwise not lie dealt with owing to the cost of carriage. 

The copper smelting industry some years ago borrowed 
from tlio steel trade the Bessemer idea, and now the 
sulphide of copper, or matte, is blown to converters to 
pig*^copiior, the sulphur being consumed by the hot air 
blast- -behaving very much like the silicon in cast iron 
iiridor similar conditions. The convertor pig now contains 
about 99 per cent, copper, with generally some silver and 
gold, and is cast, into anodes and sent to the electro 
depositing plants—this process separates the precious 
metals, and the electro deposited copper is then refined 
in reverberatory furnaces and oast into wire bars, cakes 
and ingots. 

The 76-ton coppir refinery furnace is no myth— 

1 have seen a refinery containing 10 such fumao» 
with the groator port of them in operation, and concede 
all that has been said to their ^aise—hut when one 
considers fully the trade conditions obtaining in tbo 
two countries, it wUl he seen that, desirable os many 
American methods ate, they are frequently inopplioable 
in English works. , . 

The term “ refine.” as far as Amcnoan praonoe is 
concerned, is a misnomer—you will find on referring to 
any standard dictionary the word moans “ to purify or 
separate from extraneous matter.” The coppw charged 
to American refineries being electro deposited is aJi'eady 
an pure as it can Iw made, and all tbey have to do la to 
change the shape of the article from cathode plato to tim 
form required, and there we come to the first point in tbe 

differing conditions. . j _ 

Tho cathode plates arc piled m the furnace, the dww 
closed, and tho fire urged, and, when all is nj^tod, 
practically a bath of pure copper is obtained oontommg at 
the worst a trace of sulphur taken up from tho coal, and 
oxygen which is removed by the usual method as 

poling, that is, plunging beneath the surface of tho 
copper the stem of a tree; the reducing gasM from which 
remove the oxygon from tlie copper in just Urn ^portion 
required. Tb© conditions are ideal for InyidUng Iwge 
qimntitios, and I must say, in justieo to our Amorwan 
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oousiat, that they have not boon slow to avail themselves 
of their opportunity ; tbolr Kvorka ore ma^ificently 
equipped and run with machinedibe preoieion, to see 
one of these Inige fnrnaoee charged by means of a system 
of air lifts is a revelation, and their capacity has steadily 
grown until the present enormous tonnage is hy no moans 
uncoinruoii, and attonipts are shortly to bo made to deal 
with charges of 300 tons. Whor(!i tbo devolopinont in 
size of copper reliiiing furuatjcs will stop, it is Imrd to say, 
but I incline to agree with several American metallur¬ 
gists, that the limit has been reached; the enormous 
weight of the charge and the corrosive action on the furnace 
walk at one stage in tlie refining process constitute 
important factors, also the length of time required 
to empty the furnace, during which a particular state of 
oxidation termed “ piUb ” has to be inaintainwl, must 
l»e taken into account. 

You have no doubt notified in the English market 
quotations for co))pcr, the word “ standard.*’ What an 
American refiner would make of 75 tons of this material 
in Olio of bis furnaces cannot bo imagined. Kougbly, 
the composition luid nocessary troniinont is as follows:— 
The copper petreentage is Ihi. tl>e balance being chiefiy 
Hulpliur, iron and arsenic. 

In dealing with a ir>-ton cliargo of this material, tiic 
sulphur is the chief difliculty encountered ; on molting | 
down, some of this escapes by oxidation, but the melted 
bath still contains Hiiflicient sulpliiir to keep the metal 
in a constant state of ebullition, due to the cscHpu of 
sulphur dioxide from tlic gradual oxidation caused by 
the atmospheric oxygen wliich is now allowed to play 
over the surface. Treating material with 1 per cent, 
sulphur, a f>orcentage that is often exceeded in standard 
copper, this ebullition continues frequently for two or ! 
three hours, and at tlm end of this period, sulpbtir still j 
remains to a sufficient extent to require several Innirs of ] 
wiiat is known as rabbling—that is. agitation of the batli 
by means of an iron tool, a hirtn of bantl labour for which 
no mechanical substitute has yd been inveuted. AVhen 
the last traces of sulphur are removed, the method pro¬ 
ceeds on the same lines as in the States, with this great 
difTercmio that the treatment of this small tpiaiitif.y has 
occupied 24 hours. 

It wdll be soon even from this short doHcii])tion, that 
BO long ns English refiners have to dtqiend on standard 
copper and (hili bars, which arc approximately of tbe 
same composition as standard, a daily charge of 15 tons 
is about (bo rnaximnm that can be dealt with, lint 
even supposing the days of standard copper shoubl pass 
and Club bars cease to exist and Knirbsb refiners fiml 
thcinsclvcs in a jiosition to deal with clcctro-dcpositcd 
copper in Ihoir furnaces, anotluT obstacle has to be 
encountered, and this brings me to (he second, and, 1 
fear, an insuperable <lifticnlty. one •wlucli haiulicajis 
many of our indnstnes, and whicli no doubt you luuc 
noticed is pcriotlically vcntilalcil in the press. I refer 
to tlio lock of BtamUii'disalion in spceiflcations whicli 
confronts many of the manufacturers of (bis country. 

It is said that if a buyer requires a hM-omotive from, 
say, the Jlaltlwin works be 1ms to take one of the stamlard 
patterns or notbiiig. This is far from being the ease 
with English locomotive budders. 

1 believe tin* tests and uisjK'et.ion governing tliis industry 
are of the most exacting <lescription. but lean only speak 
AH regards tbe raamifaeture of tlie firebox, wluch, as you 
are uwarr, is made of copper. It is difficidt to hoc how 
copper refiners are over to use largo inoclem fiirnttees 
in the face of the variation in specifications relating to 
tho composition of copper. 1 will not iiuw' go into tlie 
uueBtion of what qmuity of copper is best Hui1>ed for 
tirehox work. Imt will give as an jiist-ancc the proportions 
of ursoiiie. that are eoininonly asked for. One engineer 
will require a percentage of 0*35 to (1*55, while another 
UiultB it to (b]5 per cent., while specifioutiuiis reading 
** arsonic must not exceed 2 i>cr cent^,” “ arsenic must 
be present in the pro^mrtion of (f*25 to ff‘4 per cent,” are 
not unusual. I can offer no explanation of this diversity 
of opinion, but no doubt the ipiestions of tiuolity of water 
and nature of fuel are largely concerned. 

In addition to tbiB dement, limits ore in Bome i 
CAB6S placed on the presence of nickel, lead, bismuth I 


and oxygen, and, as an extreme case, I may mention 
that “ best selected oo|pper,*’ ii|rhioh ^ qne of the purest 
forms of the motal, is wmetimes 

When it is also borne in mind that the meohanioal tests 
arc of even greater variafroo and the same oomplexity 
extends in, perhaps, a lesser degree to the manufacture 
of tubes, r^R. &c., it will bo seen at once that Urge 
charges cannot be made, bearing in mind the high and 
ffuctuating price of the metal which precludes makorB 
from carrying heavier stocks than absolutel.V necessary. 

Until greater uniformity in this matter is obtained, 
anv considerable increase in the capacity of EuglUh 
refinery fumaecB is out of the questfon, and we must 
continue to look with envious eyes on those magniiloeiit 
inotalliirgical appliances with their low labour costs and 
; regret that English makers are debarred from araiUng 
themselves of their use. 

Tt ts. perhaps, intereating to not<' that in no instanco 
I arc these coIohsbI furnaces heated with producer or otkor 
, gas. but tbe waste beat is invariably utilisod by orooting 
i water-tube boilers in tlie flues, and in tbe works of the 
Nicliols Chemical Vo. the steam raised from this source 
is Hai<l to be equivalent to 75 tons of coal per day. 

To illuBtrate further the advantages oiijoyod by tho 
American copper induBtry, I may mention copper 
l4'lcphone wire. Buch as is supplied to tho British 
Post (Ifticc. This wire is required hard-drawn to mve 
a high tensile strength--a course of troatment which 
naturally deprives the metal of some of its pliability; 
this pArticular size, somewhert’ about 3/32 in. must have 
a breaking Htrain of 32 per H(|UAre inch, and when it is 
remembere<l that the same wire in its soft or annealed 
Htatc breaks at about 14 tons, it will be seen that a large 
amount of work has lieon put on the motal. Notwith- 
Mtaiiding this, it has to starul a torsion t<»st, that is, twisting 
thirty times in a length of 3 in.—sufficiently stringent 
tests; })ut I am glad to say his Maiesty’B Post Office 
<‘.an reatlily obtain wire of this quality from English 
mak«*iR, although its pivpamtion eiit-ailB the exercise 
of the very greatest care on the ])art. of the ^manufacturer. 

The American Post Office autlionties some time ago 
1 imposed similar tests on the American inakors, but great 
■ difficulty was experiencoil iii complying with them. A 
very simple way was found of dealing with the matter, 

, aiuf in response to repreRentations from tho manufacturera 
; the tests governing tensile strains, torsion, &c.., were 
removed, the American Post Office iieing content with 
' “ liurd-drnwn wire.” 

I The eloctro-retining works dealing witli copper present 
j no novel features, complete descriptions of most of Uio 
I plants having appeared in vanous journalB ; it is curious, 
; however, to note that at the works of the Nichols Chemicai 
I (’(»., at. New York, the series process is exclusively operated. 

I I believe tins is the only important refinery working on 
1 this principle, tlu* multiple system having proferoiK'e 
j olsewncre, and yet these are the largest works of their 
i kind profliieing oiie-iifth of tlie world’s output of eloctro- 
[ depoHifivl copper. 

J The low cost of producing the thin anede simets necosaary 
j for w’orking the scries process must have contributed 
‘ largely to the suci'<‘ss of tho plant. It was at these works 
tliat wc saw a B(‘Bwimer plant at work blowing copper 
: matte iqi to burs of 1»0 per cent, imrity. As far as I knOAv, 
j this jirocess has made little, ifany,bcadwuv in this country 
j and yet for rapidity and uniformity in its work it is far 
I ahead of the older reverberatory method. I believe it 
; is urged against it tliat the loss of precioua metals is higlt, 
' but with the recent improvements in dust and fume- 
; catching apparatus it would seem that this should not 
be a mutter of serious importance. 

Ah regards the metal works where tbe output of rolled 
cupiier and brass reaches enormous totals, 1 was struck 
with the great advantages which the American mamifac- 
turor enjoyed, imliiuited sjiaco—for those estahlisb- 
' ments arc never put down very near.to a groat city 
I where loud is likely to ho at a premium—combination 
I of interests, so that Boparale works can Im «8 far as possible 
concentrated on to tho manufacture of one or, at any rate, 
a sniolt numbor of artiolcB, thus enabling epeciaHsts 
to he employed in every branch, and last, but not least, 
huge timler reserves, making it possible to use this as 
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fuel in anneftling faroAces where, from ite long, clean, 
non*mtlphvrou« name, a rery high standard m the way 
of ssrfac'O is obtained on lUt sneet metal 

The smoant of deloMtion in American works is aur' 
prising when one considWa the mulUfsHovs duties usually 
connected with similar positions in this country, and X 
attribute much of the success of the works 1 visited to the 
way in which the American superintendent divests himself 
of all routine work and devotes his enei^ies almost 
exclusively to the study of his processes and methods. 

At first sight it seemed to me that the Ghsmioal super¬ 
vision was inadequate—a group of eight works dealing 
with enormous outputs situated at considerable distances 
from each other boasted only one laboratory between 
them. I suppose it would be difficult to find a metal 
works In this country, with any desire to he up to date, 
that had not its laboratory, but here again the conditions 
of tra<lc conio in with marked cfFoot. For instance, in 
American works practically the whole of the copper for 
brass making is of one uniform quality—pure electro 
deposited—in fa<.’t, one important works admits nothing 
that is under per cent, conductivity, and a most 
careful system of electrical tests is maintained to ensure 
this condition being oarrietl out. 

The most minute truces of arsenic and other impurities 
would lower the conductivity inucli below this figure; it will 
therefore be seen how certain is the question of quality in 
these works. This will appeal to all who are accustomed 
to tlie copper uso<l in English metal works. Best selected 
ingot is the name of the article, and a requisition for a 
arcol of such material may bring one of a cl07.en different 
rands <-ontaining a certain amount of various impuritiGs, 
ail of whit'll are liable to exert considerable moditications 
when alloyed with such metals as zinc, tin, aluminium, 
Ac., and in these days of exmd requirements a groat deal 
of careful examination is necessary to deal successfully 
with such material. 

It is obvious then that the need of the ehemist is on 
this account not so great in American mot-td works although, 
in my opinidn, many of their prot^osses would he more 
efficiently carried out under his supervision—especially 
when dealing with by-products, slags from cupolas, Ac. 

Ainenca must always, 1 fed, reign supremo in the 
copper industry for the very simple reivson that the metal 
is there. I believe the latest figures show that more 
than half of the world's production is mined in the States, 
which, in itself, is a factor of the greatest importance, 
but when you add to this the restlees energy and ability 
of the people and the thousand end one natural advantages 
of that great country, one is bound to realise the fatds 
of the situation. 

It is, tJutrofore. apparent that America must remain tlie 
great centre of progress and development in this industry, 
and I can ndvistMiothing better for anyone interested in the 
chemistry and metallurgy of copper than to pay a visit 
to these groat establiahmenta to which 1 have, 1 fear, 
ill this short paper done but scant justice. 


DlHCTTSaiON. 

Mr. A. H. Hiokns askcil whether the 75-ton rclinery 
referred to was an ordinary reverberatory or not ? With 
regard to the abuiidaiK*e of copper ore in America as 
compared with this country, was it not a fact that we have 
practically no ore in this country, that, no doubt, made a 
very considerable difference in the methods of working? 
Another point Mr. Flatten referred to was the enormous 
time taken up in the removal of the last traces of sulphur, 
amounting to several hours, entirely done by aimospheric 
air. Were not certain oxidising agents added' tothe copper 
bath 1 To him the method of standards which Mr. Flatten 
referred to was one of the great draw-backs in England, 
Engineers and others specified absolutely absurd standards, 
the reason being they did not know sufficiently of the 
subjeot Ho thought few people absolutely knew the 
effect of arsenic, or bumutn, or iead4 or antimony. <ir 
phosphorus on copper, beoaueo nobody attempted to 
make a complete mvestigadon with the pore xuotal. 
It oould never be known wnat effect an element had upon 
another element until that element was used in its pure 


Btatoi Mid pure samples of the other aabeUnaa kM 
dueed One man would say, for instaioe, what 
enormous influence aaiimony had on copper, and iso 
be alarmed by the fact that there shauM ba added*! 
0*2 per cant, of antimony. If 0*2 per oant of an^ni 
were present In pure copper, then aimther 0*2 par oent 
arsenic added to It, it would actually improve the om 
instead of diminishing its malleability. Fointa Ills* u 
required publishing, as to the effects of the diffm 
impurities on copper; then all these absurd speoiflnafi 
would not be put forward by engineera 

Mr. Alex. E. Tucker asked if the author ever oi 
across what was praotienjiy a Wellman-Siever form 
t.i!., a tipping furnace for copper. He vwry oordh 
supported bis views as to the necessity among en|ia« 
in this country of standardisation of their speoifioa*ic 
He had had occasion to deal with the matter persona 
and. as Mr. Hioms had said, the amount of ignora 
shown by the people in authority on these matters ^ 
often lamentable, having regard to the vei^ heavy su 
at stake. This applied not only to copper for ^•boxes, I 
but. practically speaking, to a great deal of gem 
metallurgical work. It was noticc^le in the oaso n si 
Virgin spelter was contracted for; what virgin spel 
really was was still a disputable point. He sumKisec 
originally meant spelter which was made direroy £r 
the ore, hut at the present time there was plenty 
spelter made from by-products, and which could 
produced as pure as, and often very much purer th 
spelter made directly from the ore. This and suai 
want of uniformity in respect of trade terms and tl 
corwisponding chemical purity was a matter which 
properly be dealt with by such a society as ours. K, say, 
Birmingham Kection.as being immediately connecteidw 
metallurgy, would deal with the subject, ne should exp 
the London Section would oo*opera^ and bring it birf 
the George Street ejigineers and others oonoarued. 
was certainly a matter of high importMice, not a 
intrinsically, hut also in reference to the Contin*n 
and American practices, and he would suggest ti 
something of tlie sort be taken in hand with a view 
putting it on a proper working basis. 

.Mr. W. JlosENHAiM asked why English copper refin 
could not use the pure electrolytic copwr that was ased 
America. Without having any special knowledge of \ 
copiM^r industry, it appeared to him that if ao much ti 
was occupied by tlie elimination of sulphur, and i 
capa(uty of the plant so greatly diminishtd thereby, 1 
removal of the sulphur by olectrulytio means mignt 
preferable. 

Mr. J^LArrBN', in reply, said he regretted that th* pa] 
had iteen of a rather general nature. He should nt 
been very glad to have given greater detail in regard 
the ])ointK he had touched upon had it been possit 
Ho agrecil witli Frof. Fr^iklaiul that the grea 
abundance of cop|)er in the States would he lest Uk^ 
to len<l to improveiucntH in the reffuiiig of copper th 
in this country, where the metal was soarcor. Ho v 
referring chielly to the low labour costs which obtain 
in the States; they were able to deal with the metal 
mucli larger inaBses in their huge furnaces, at a figi 
which could not he approached in this country, witii 1 
small furnaces. The 7S-toii furnaces were rev€U‘beratc 
funiaires of the same typo ae those in use in this count] 
They differed very slightly from those seen inaUEngU 
works, except that the dimensions were greater in evs 
articular. The depth of the motai-bath was almc 
onble what was customary in this country, but frt 
inspection of a great nuinijer of furnaoes in the Stai 
he could say that practically their deugn was the sao 
As to removing the impurities by means of solid fius 
such fluxes were eertatnly used; nitrate of soda bei 
the most common, but its use was confined to tb* eUi 
nation of arsenic and antimony. The last traces 
sulphur must ho roinovod by the process he had ma 
tfoned ; it was of the utmost Import^oo that Hiat ihoti 
be done, otherwise the metal, on l^eing oast, exiled t 
sulphur in the form of gas, at the moment of sahoffioatic 
oauring porosity on the Burfaoe of the ingot. Heooald i] 
agree with the strictures which Mr. Hioms pamd.i^Qii i 
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English locomotive eugineors in general. The experience of the eubject, end after briefly passing in review the 

of neariy all these engineers was different, becanse the m(»‘e general and welhknown devices, with comments 

quality of the water and fuel varied in different parts of on their advantages and disadvanti^es, pass on to notice 

the country, and be believed many of the specincations some recent improvements which, 1 think, will be found 

presented to manufacturers were drawn up actually on to oarr^ tlie subject a step further towards perfection, 

the working results on the respective railways. Mr. I omit all reference in this paper to the use of heat— 

Hioms suspected that the secreep on the part, of the generally steam—to remove temporary hardness. Not 
English refiners was owing to their plant being so very onlv does it leave the problem unsolved at the most 
primitive. He could only adhere to what be had said in the difficult point, viz., the permanent liardness, but it only 
paper—it was impossible to enlarge the furnaces to any partially removes the temporary hardness. Nothing 
considorahle extent, and thus bring into play the latest short of vigorous boiling by live steam, thus driving off 
mechanical casting appliances, for the reasons be had the carbonic acid gas thoroughly, will effect the object 
stated. To eiiu'idate that point, imagine an English desired, and boiling by live steam is far too costly, 
manufacturer getting an order for, say, 20 tens of loco- | Exhaust steam is usually employed, and not only is this 
motive plates, to a certain specification, with the nrscnic i only partially efficient, hut the grease from the steam 
or some other element limited to a narrow margin. If : ad(!s to the suhsequent diflienUy of troatmont. 
he wore using a 76-ton furnace, it would ho necessary for j Confining my attention, thcre^re, to the lime and soda 
him to make 76 tons of copper of that particular eompu- tit'aimont ns the now generally recognisod best method 

sitiun; that might leave him with 56 tons of copper on of softoning, 1 observe that tlie problem of constructing 

his itaiuls. an<l, at the present priio of tlie metal, that a softener divides itself broadly into three stages: (1) a 

would be a serious matter. He was inteieslcd in method of introducing the reagents (lime and soda) in 

what Mr, Hioms .said with regard to impurities in j proper quantity, aiui with regularity and certainty; 
copper, especially as to tlie injurious effect of anti- j (2) a renetion chamber in which the chemical reactions 
inony being mitigated hy the presenin; of arsenic, may take place; an<l (3) some efficient method of 
and agreed with him that a study of the impurities clarifying the treated water. 

in combination was of great importance. A great (1) The HvpiUy of rangaxU .—Obviously a safe mid sure 

deal of work hud hren done on this Huhje<-t hy tlie late method is to intro<htcc the chemicals in bulk into a 
Hir W. Koberts-Austen. and one of (he most valuable measured quantity of the water to be treated, and mix 
results publislwHl showed tliat the presence of arsenic in the whole up by some means. This was the mc^tbod 
copper could mask the effect of bismuth, which was one ailopted hy the late Dr. ('lark in his early iiivestigations 
of the most difficult: iinpnrities with which the copper into this suhicct, and for which ho took out a patent in 

metallurgist had to deni. He <lid not think tilting 1841, and which has come to be universally known ns 

furnaces had been uwhI in tlie Stales for copper, but ho the Porter-Clark process. Tliis is also the method 

had for some time thouglit that with our small furnaces, a<lopted in the “ Archhiitt-Deeley ” process and is 

where tlie mass of metal was so light that it was impos- thoroughly effective so far as it goes, hut the sire of the 
flible to tap. as was done in the States, it was highly likely tiiiiks and space required to do this properly and without 
that extairiments made on the lines of the tilting furnace requiring the proi^css to he rcpeate<t too frequently is a 
might meet with very great success. Klectro-cojipcr was seriuns drawback, hence the resort to mechanical means 
not availahle for the Knglisli furnaces because it com- 1 for introducing tiu' cliemioals coiitiiuioiisly into a regn- 
manded a considerable pri'n.ium over bar cojiper in . latetl Mow of the water to he softened, tlins making the 
England, and the question of its use in rclining furnaces I apparatus continuous insteiul of intermittent. A con- 
was entirely one of prices. I si<)eralilc saving of sjiace is to he cffecte<l liy a reliable 

ilevice of this kind, as also in tlie first cost, and the cost 
for attention. ludwd, tliis matter of first cost so per¬ 
sistently ^•onfronts the engineer that recourse is had by 
some makers to what arc, undoubtedly, only partially 
etfectivi! inetliods of treatment. Prominent amoiigi-i 
these must be mentioned the use of milk of lime instead 
of lime water. Not only is there a difficulty in mixing 
and keeping mixed the lime and the water to ensure 
a uniform mixture being passed over, but there is always 
a quantity of earthy matter with the lime which is con¬ 
stantly altering the mixture, and makes it impossible 
to be sure of its strength. 8till, as before mentioned, 
this is a method in favour with some engineers because 
it keeps .the apparatus compact and low’ in first cost, 
but it certainly is not reliable, nor should I think, from 
the stamipoint of tlie chemist, can it for a moment coni- 

i iare with the metlusl of usiii^ a saturaU‘<l solution of 
ime water. It is also interesting to note hero that tlie 
idea of using saturated lime water—not milk of lime— 
oiigiiiatod with Dr. Clark; at least: it is mentioned in 
the patent before referr«Ml to. The well-known property 
of water to dissolve and hold in solution lime to a fixed 
amoimt, is a most valuable one when (h‘aling with this 
prolilcm. It is only necessary to ensure a steady flow 
of water through a mass of lime thoroughly stirred up 
aiul to dissolve out the niaximum amount of lime witli 
certainty, when, after allowing the water time to settle 
out any particles of lime in mechanical suspension, the 
object is accomplished. 

The Keisort patent lime saturator consists of a conical 
vessel siandinfi with the point downwards (hoc Fig. 1). 
Hlaked lime is introduced into the bottom or pointed end 
of the cone througli the A, and a roguiaitMl stream 
of the water to be softenetl is <-auBed to flow through the 
mass by carrying a pipe, B, to the bottom of the cone. 
The flowing water will effectually stir uptholime,diuolvtng 
as it goes, and rising through the cone witli eontinually 
reducing velocity, finally flowing over through pipe, C, 
as a clear stream of saturated lime water. The bottom or 
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THE MKCHANK’S (IF WATEK SOFTENING. 

iiY JOHN J. noyi.K. 

The subject of water Mift cuing is receiving increaseil 
attention in this country amongst iiidiiHtnnT concerns. 
Very rarely dts's water exist in a sufficiently pun? state 
f<ir manufacturing purposes, and the increasing com- | 
petition, particularly in the textile trailcs, is forcing i 
attention to this subject of the purification of natural 
waters. | 

The subject of water softening is. first of all. a problem | 
for the ehemist, and. secondly, for the engineer who has ’ 
to provide sucli mcidiunioal meniis us vill enable the 
chemist to ac(‘omplish what he knows to he necessary 
to bring about: the desired result. It is essentially a ease 
where the two departments of knowledge should come 
together if the best result is to be accomplished. ]t 
may also be laid down as axiomatic that the enginot^r 
who can effect what the chemist wonts with the simplest, 
cheapest, and least liable to be deranged, yet e^ient > 

T sratns is most likely to succeed eoinmcroially. ) 

propose in this paper to deal with the subject of water 
softening from the standpoint of the meobauioian 
endeavouring to carry out wlmt is settled as the oheiniBiry | 
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pointocl end of the cone acts as a perfect mixer, whilst the 
over widening; upper parts acts as an efficient decanter. 

With regard to the soda, tljc required quantity is 
dissolved in water and introduced by some meohanioa] 
device, such as tipping buckets of various kinds, syphons, 
water wbeelq, driven by the incoming water operating 
scoops or buckets, or in some cases by compound pumps 
with rums of dlflfertmt sir.es wliicli deliver the exact 
proportioirvl quantities of both lime and soda. Ingenious 
as some of those devices are, they are liable to derange* 
ment and reauire constant attention to socuro their good 
working, witli the result of frt^quont failure, or only 
qualified success. 

In the Reisert Softener—presently to bo more particu¬ 
larly described—the supply of the soda solution is effected 
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in a most simple manner without any moving meohantsm 
at all, by taking advantage of the difference in speciffo 
gravity Mtween a solution of soda and water. The soda 
solution is run into a cylindrical vessel, A (see Fig. 2), 
standing alongside the reaction chamber, B, and from 
the bottom of the vessel a pipe, 0, rises to within, say, 
a few inches of the top, where it tunu through the side 
of the vessel and dischai^os into the mixing pipe, D. 
It is found, that if a stream of water is allowed to flow 
gently on to the top of the BO<la solution, it will, without 
mixing with it, displace the soda solution—piston 
fashion-through the pipe, C, before mentioned, until the 
last drop is passed over. In so doing, the head of 
water above the pipe wilt 1>e a constantly increasing one, 
rising more and more as the solution goes over, and by 
putting a gauge glass, E. or float to the upper part, one 
can swi at once when all the solution baa gone over by 
the water line suddenly falling. Advantage is taken (h 
this property as a means of indicating to the attendant 
when the apparatus req 1111*08 recharging. 

Having thus briefly touched u|)on the meobaniual 
supply of the cliemioals, I now pass on to notice— 

(2) The refie4%on chamber whore the chemical reactions 
take place duo io the mixing of the lime and soda, 
and tne chief thing to lie said alioiit this, is that it 
should bo of such ample climotisiotis as to allow the 
chemicals time to perform their functions. A rough but 
safe rule is to tnaKC it ouual to the hourly duty of the 
plant; it cannot witli safety lie made less, and in some 
cases 1 liave known it might, with advantage, be made 
much larger. Another reason for this, is that the reaction 
chamber is also a {^cipitating vessel for the carbonate 
of lime thrown dowW, a starchy looking liquid which is 
stow in settling, but which must bo separated bjy some 
means from the water before it can be used ana which 
brings me to stage 3, viz.: — 

(3) Rjficierd nvearn* of clarifying the treated water .—It is 
found in practice, that there is a great variation in the 
velocity witli which these precipitates fall. They are all 
slow and greatly liampcr the engineer at this stage. In 
tlie Arohhutt-l>eeley process first mentioned, in which the 
reaction takes place in large tanks, recourse is had to 
mixing the newly treated water with the mud of the 
previous charge, and it is found that the resettling of the 
mud helps to carry down the finer particles from S10 new 
reaction, and so hastens the settlement of the treated 
water. In other oases, shelves or partitions are arranged 
upon which the precipitates can rest as in the Posrumaux 
apparatus, so shortening the time as much as possible, 
but whatever device may bo adopted to settle the precipi¬ 
tate, it is found that there is still a need for further threat- 
ment before the water can be said to be in a oemdition 
fit to use, and it is safe to sav that no water softener is 
complete without some kind of filter. A common method 
is a ffttor of wood wool, acting upwards. This speedily 
gets foul, and as there is no way of cleaning it, snort of 
taking it to pieces and washing it, it is a device peonliariy 
adapted to bring a softener into disfavour with the 
attendants. Oravel and sand filters with some device 
for cleansing them are the only kind that have given good 
results, and it is here that the excellence of the Reisert 
Automatic Filter appears, as it possesses the property 
of attending automatioally to its own cleansing, and 
entirely removes all care and anxiety from the attendants 
on that score—no small relief, as those who have had 
practical acquaintance with water softeners can testify. 

Having thus reviewed the three essential sta^s of water 
softening, I will now describe the Reisert Softener, in which 
these essentials are carried out in a more perfect manner 
than heretofore, some of the points of which have been 
alieody touched upon. 

The annexed illustration. Fig. 3, is a di^ramatto view, 
all details of staging, &;c., being omitted mr purposes of 
clearness. 

It consists of a crude water distributing tank, 0. K. A ; 
a lime saturator imd decanter, B; a soda vessel, P; 
a reaction chamber, F; and an automatic self-cleansing 
filter, K. 

The distributing tank, C, B, A, Is divided into thrae 
oompartments. A is a lime slaking compartment in 
whidi ^ lime ic idaked and run in ]^oper quantity to 
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the bottom of the conical vemel, B. through the cock, 
R, and down pipe with fnnnol. C ih a hocU dissolving 
chamber in which the rcquinxl (juantity of smla is dis- 
aolvod «id run into the Ho<la vcshc), J), through cock, Q. 
The centre chamber. K. receives the crude water at a rate 
correeponding to the Irourly capacity of the plant. At 
the bottom of this chamber arc throe gauged openings, 
1, 3, of whicli the centre one (2), is by far the largest, 

and diaoharges a regular quantity of crude water into the 
mixing pipe, E. The next in mm, (3). discharges a lesser 
uuantity of water to the bottom of the conical vessel, B, 
through tlie pipe, O. 1'hls water, in. flowing through the 
lUn^ keeps it continually stirred up, and rising tlirougii 
the cone at a decn^asing velo(tity drops the particles of 
hme in mechanical susfiension, and finally runs over 
from the ton of the cone into tlie mixing pipe, K, os a 
stream of clear saturated lime water. The sixe of the 
gauged opening (No. 3) is regulated to pass such an amount 
M water as will dissolve the tiecosHary quantity of lime 
Mid keep the solutioD up to saturation point for a run of 
12 hours (the usual limit of time). The gauged opening, 
(]), the smallest of these, discharges such a quantity of 
water into the top part of the soda vessol, T), as would 
fiU file vessel, D, in 12 hours, but as this vessel (we assume) 
is already filled with a solution of soda, of the proper 
strength* the crude water lies on the top of the heavier 
solution and displaces it over by tin; central pipe into the 
mixing pipe. E. Thus wo have three Htreams entering, 
£—a crude water stream, a lime water stream, and a 
soda stream—the three combined representing a flow 
equal to the hourly duty of the plant, ft will be admitted. 
I think, that nothing could ho simpler or more certain of 
action than three streams derived from a cHuomon head 
of water, and wliich will vary, if they vary at all, in an 
eaual ratio if the ** head ” varies, and stop alt<^ethcr 
when the supply of water stops. The size of these gauged 
openings is settled by trial runs in erecting the plant, and 
once aeoertained, no further attention is needed unless 
the character of the crude water changes. 

Following the course of the arrows, the mixed water 
lilies through the reaction ohambor, F, when the ohemioal 
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reactions arc completed, the resulting precipitate falling 
on to the (‘otiieal bottom, G, whence it is periodically 
flushed off through the cook, H. Although a considerable 
quantity of the precipitate is disposed of in this manner, 
the finer particles—varying with the nature of the water— 
refuse to settle, and fiow over with the water into the pipe, 
J, and are separated by the sand and gravel filter. It. 

The water descends through the filter and issues by 
pipe, S, through storage tank, L, by the pipe. M, ready 
for use. Attention is specially directed to the perfect 
action of this filter. It will be obvious that the heiul of 
water available for forcing the water through the filter 
will be the difference between the water level in the pipe, 
J, and the level in the tank. U and that as the resistaneo 
of the filter increases, owing lo the deposit of carbonate 
of liTno upon it. the height of the water in J. will increase 
until finally, the pipe would Iwt^ome full, and the reaction 
chamber itself would overflow were it not that, during 
this time, a <'orresponding pipe, b, in communication with 
the space above the filter hwl has Ijecn rising in sympathy 
w'ith it. It will be seen that the pipe, L, contains an inner 
pipe, and with a water lute, T, forms a syphon, so that ns 
soon as the filter bed becomes so choked as to require a 
head of water which will bring the water well above tlie 
top of J, the inner pipe in T.., overflows, and a(;ting as a 
powerful syphon, reverses the (nirront through the filter 
IhhI. drawing back the filtered water stored in, b, and »o 
thoroughly cleanses the filter. An air pipe, U, breaks 
the syphon at the proper time, and the filtering action 
re-commeucoH. Exactly how often this cleansing takes 
place depeuds upon the water being treated. Obviously, 
in the case of a water in whicli ihe precipitate settles 
slowly, a larger (|uaidity will t;ome u|K>n th<« filter and 
the nsfiush will l>c more frequent, hut whatever the perio<l 
may be, it is important t-o note that it can only occur os 
often as necessary, and is entirely automatic in action— 
a great advantage and an indispensable one when plants 
work through the night, and when the attention given is 
of a very ordinary kind. The daily manipulation of the 
plant is quite simple. The proper quantity of lime 
(approximately settled from the analysis), and finally 
decided by tost, is run into, B. every 12 hours, ami the 
Nponi lime is ilusluMl off at, N. Similarly, the proper 
quantity and strength of soda is run into, X), the ais- 
placing water liaviug previously been run off by tap, 1*. 
This, and tlie or cosionaf opening of the mud outlet, H, is all 
the attention requisite, and it is quite within the compass 
of an ordinary labourer. The time taken should not be 
more than one hour tier day of 12 hours, so that the cost 
of attention is very low. The plant works well, and the 
water can he softened down to a determined point with 
regularity and certainty. 

On the subject of the cost of softening by the system, 
the table on next page is compiled from the results of 
plants ix'cently erected. 

Water softening by lime aud soda, whilst satisfactory 
for many dyeing and manufacturing purposes, brings 
with it certain disadvantages wlien the softened water is 
used for boiler feeding, viz., the accumulation of sodium 
sulphate in the boiler, oaufilng the latter to foam or 
“ prime ” badly, unless frequently blown off, and which 
also attacks the gunmetal fittings, eating away gauge 
cocks and valves in a serious manner. The first-named 
drawback is most seriously felt in boilers of the locomotive 
or tubular type, and many attempts have been made 
to use some other substance than soda in its various 
compounds, notably barium carbonate. It will be seen at 
once that if this substance could be used instead of soda, 
the result would bo the fonnation of barium sulphate 
instead of sodium sulphate, which would be separated 
in the filtration, and thus an end would be mode of the 
troubles of foaming, and the waste of the fittings. Such 
an apparatus hns been sucocsafoily designed, of which 
the following is a description. The annexed illustration, 
Fig. 4, is a diagrammatic view designed rather to show 
the principle upon which Messrs. Keisert have proceeded 
than to burden this paper with unnecessary details. 

Following the lines of their lime and soda plant, they 
use the same system of lime supply, but inat^d of soda 
they use a suitably prepared barium carbonate introduced 
in bulk into the reaction chaiubsr, D, where it lies in the 
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Analyiia o] Heiterfs Patent Water Softening Plante. 


PUat 

'w'huro situated. 


London . 
Ruftby ,. 
l^elowfcCT 


iQu^eraout.})... 

rlghtoD. 

’ooborn (Jrten 
Abndeiiand .... 

Goiborne . 

I^tndon . 

nan«A6ster .... 


Hourly 
capacity 
of' plant 
in gaiiona 
per hour. 


galla. 

2000 

800 

8600 

0000 

220 

1000 

1000 

0000 

4400 

2000 

4000 






Total 

Hardness of water 

per 1000 

chemtcsls 

detnHKsa norke. 

gallons 
per hour. 

per day of 
12 hours. 

Tompy. 
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Total. 

Lime. 

Soda. 

Lime. 

Soda 

23‘8'' 



Ibt. 

lbs. 

lbs. 

lbs. 

21*0'’ 

44.8^ 

2-9 

3.4 

69-6 

81-6 


9*8“ 

18-2‘ 

1-2 

l-O 

4-5 

6.7 

U‘7^ 

11*2" 

26-9“ 

1-8 

1-9 

00.0 

80.0 

14-0’ 

ID'O” 

33-0“ 

2-4 

8*2 

17S-0 

230.0 


6-3" 

18-2" 

1.4 

1.0 

3.7 

2.7 

lJ-2“ 

2.1“ 

13.»" 

1-3 

0*4 

16.6 

5.0 

14'e'’ 

4.2“ 

18.2'’ 

1-0 

0.76 

19.2 

9*0 

18.2“ 

11'8 

29-4 

23.8" 

21 

1.86 

161-2 

133-2 


0.3“ 

1-9 

1.06 

83-0 

40-2 


4.9- 

1«1C 

1*4 

0-8 

in 

16-0 

8.4" 

«.r 

14*8" 

1-3 

1-0 

48’ft 


Coat of 
chemtcata 

POT 1000 

gaUona 
per hour. 


pence 

2*00 

0>0» 

M7 

10 

0*07 

O'Sft 

0*67 

M8 

0-70 

0-57 

0*06 


Uegreet 
Ctorke of 
s<tftenM 
water. 




or Os. pet 


Average <*ost of attendance, ret'kuning a man at 264. per week. ougagoA on a softener one hour per dayasOd. pet hour, 
pet Week 


flonieal bottom, D'. The orudo water is caused to siroam 
through this powder by the pipe, C, so keeping it constantly 
stirrtwi up, and floating about in the reaction eliamber. 
D, the lime water meantime entering in a manner similar 
to the previously de8cril>ed plant. It is found that the 
barium carbonate effet'tually att^icks the (‘alcium and 
othor sulphates, decomposing them and forming barium 
sulphate and (calcium carbonate, and that it is mOro 
active wlien used along with the Utno. The preemitate 
so formed settles down in the reaction chamber, D, and 
mixes with the barium carbonat'O, and goes on accumu¬ 
lating, the water finally passing off through a sand ftlWr, H. 

How long this acciiimilation of precipitate or mud will 

f :o on depetulH on the nature of the water being treatod, 
»ut, obviously, tile reiwJtion chamber, 1), would got full in 
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time, and cocks are placed on the shell of the ohaifib»er» 
1 so that the attendant can osoortaiii occasionally how thb 
accumulation is going on. The raixtuto of the mud 
the barium carbonate is not found to interfere in ahy 
way with its action, and tlie Quantity added la regulated 
by tho time that the plant will tun before the mud must 
^ he flushed off. This may l>e several days, or even weeks, 

I hut the essential poiiit^is to so gau^ tho (|uantity of 
i barium carbonate introduced (in uulk) that it becomes 
I spoilt about the time that tho utaiit becomes ** gotged,'* 

I BO to Rpeak, with the mud, wnen the whole is fiush^ 

; off, and the plant is re-oharged. Tho barium catbouate 
I being cxpoimivo, it is important that none of it be lost 
' by fuishing off too early or too frequently, And for a like 
! reason the filter, H, is cleansed by allowing a quantity 
of imfxninded clear water to stream backwards throUsn 
j it into tho reaction vessel, so that any barium oarbohiltb 
I w)ii<'b may have got lodged in the filter may find it4i way 
I l>a(rk into tho roac^tion chamber. URing thb barlfiih 
I carbonate canifully in this way, the process comparoe 
j favourably with tlic lime and soda treatment in cost of 
{ rimnuig. 

I The first cost of the plant is about the same til for 
I liiiio and Hoda, wliilst tho advantage of the absence bf 
I Mo«la salts in tlie boilers rendors the syetom incOfiipdraWy 
superior for locomotivcH and boilers of a tuhiilar t 3 rpb. 


IM. i. 


I 


Discussion. 

Tho Chairman said there was lio doubt that in the 
subject of waU>r softening we were very niiich hehlfid. 
He was struok by tho number of plants under the ^llert 
system said to be fixed abroad, and be doubled wholihor 
tliu whole number of ]jlants of all types erected In Bn^lond 
would equal that number. With regard to tho barlUm 
carbonate system, he thought if tb could bo ruh as economi¬ 
cally us the soda process, there would be tho addliiotlal 
advantage that this re-agent is most efficient for removing 
iron from water. He understood Mr. Royle to My thAt 
tho sulphate of soda in feed water was res^nsiblA for 
destruction of gun metal fitting^, whereas he (the Chair¬ 
man] thought it was due to tne aikatinity of tho O^atOr 
itseit. He thought, however, that the Insuenoe of even 
minute amounts of nitrogenous matters hod been too 
much overlooked. lie h«^^ experienced coses of rapid 
corrosion of gun-metal fittiugs traceable to slight sewan 
contamination of the water. Even with the roinuw 
amounts present in normal river waters, the amnionia 
carried over by the steam had a corrosive action, but where 
serious contamination of the water existed, the action was 
very pronounced. It was especially with alkaline Water 
and during priming that the mischief was done. 


Dr. W. R. pnstANDt was somewhat wtoirfghod that the 
ieotuter had dismissed with such kcaht atbtotion the powl- 
bllitles 6t tlie use of any ohomioolt, other than Um# add 
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0 or1a aab, for the purpose of 'water softening. Wliere the 
water was required for boiler fee<J purposes and where the 
bulk to 1)0 treated was not very great, there were very 
many arsumonts in favour of the use of a mixture of eaustio 
soda and carbonate of soda in proportions suitable for 
the water \mder troatmontf where the use of such a mixture 
was from the chemical nature of the water, possible. Tl\e 
great simplicity introduced by the use of a single solution 
was more than enough to counterbalance the slightly 
increased (iost. Where the feed water could be warmed by 
means of exhausC steam, it frequently hapuened that the 
cost under these ciroumBtHnees was actually not greater 
than whore the lime-soda process was used. Altliougli the 
apparatus described was very ingenious, it did not over¬ 
come many of the diflicultics inherent in the use of lime- 
soda mixtures. I’he solubility of lime varieil tremendously 
with the temperature, and it was not by anv means easy 
to rely upon getting a saturated solution. It was stalod 
that the presence of alkaline salts in the boiler had caused 
trouble with the gauge taps, gauge-glass fittings, and the 
blow-off cocks. This was certainly true where the 
process was not properly carried out, and where the amount 
of alkali used was excessive and allowed to accumulate 
and concentrate in the boiler. The use of iron fittings 
practically overcame this. Sand-filters were not an 
unmixed blessing. The fact that the majority of the 
makers of water-softening mnehines in the past had 
worked on unscncntific luies. had enabled the Band-filter 
makers to obtain a strong footing. The majority of the 
old type of water softening plants made use of an ascending 
current of water through which the sediment settled. 
This was obviously wrong in principle, and after a 
considerable amount of work, hm firm had succeeded in 
making a separator in which the psth of the liquid was 
practicaUy horizontal, and which resulted in an efficiency 
tar exceeding that of the vertical type. With reference 
to the case at T^icestor, the Bpeakor thought that it would 
be interesting to have cominete analyses of the water; 
the case was so extraordinary that further details were 
required to substantiate it. There were, undotibtedly, 
many very intercstnig points in the apparatuB brought 
before their notice that evening, and apart from the 
inherent defects to which the prooess and the methods 
wore liable, it would probably give very fair results. 

Mr. Frank Souddbr said that many of tlio filters in 
connection with these plants were a source of trouble. 
In the filter shown upon the screen, the tiitering material 
was graded, and he should like to know whether, after the 
telf-meansing of the filter took place, the material became 
mixed or settled down in layers. Water alone was not 
sufficient to efficiently cleanse the filtering bed. Air 
was used to disturb the material and loose the deposit— 
the water then washing away the deposit. A good sand 
filter with such an arrangement used only about 7 per 
cent, of the water filtered for washing purposes, and he 
wished to know what quantity was required for the filter 
under discussion. 

Mr. Koyls, in reply, said that it was impossible, in the 
brief space of time allotted for a paper of this kind, to touch 
upon many points of great importance in connection 
with water softening, some of winch had been opened up 
in the discussion. In reply to I>r. Jlailey, as to 
the cause of the wastage of the boiler fittings, tliis 
was a matter for the chemist, and he was much 
iuterestod in Dr. Bailey’s suggestion as to the cause of 
this waste. Keplyln^ to JDr. Ormaudy, he said it was 
undoubtedly economical to feed boilers with hot water, 
but the difficulty was to mo arrange the demand of the 
boilers that it kept pace so to speak with the softener. 
Boilers were intermittent in their demand, whilst a 
softener is best when working at a uniform speed. Storage 
of the treated water was, in most cases, absolutcTv 
necessary, and this defeated the idea of economy, as if 
the water was stored it necessarily cooled down. He failed 
to see how iron cocks were going to be satisfactory on 
high-pressutt' boilers. He would mso say that the amount 
of flush water used in the Eeisert plant was about 25 per 
cent, of the hourly duty. How often the filter hushed, 
varied with the nature of the precipitant, but it was a 
had case if the flush water reached 5 per cent, of th* 
duty of the plant—more nfUin It was nearer 2 per cent. 

*k 


Me^n^ Md at Manchettf-r on Fridoy, Map Uh, 1906. 
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THE BORING CAPABILITIES OF A WOOB-INSECT 
WITH PARTICDIAR REFERENCE TO ITS 
PENETRATION OF SHEET LEAD. 

IIY WM. BEAMONT HART, K.I.C., F.C.S. 

In the year 1895 T was engaged by the Ottoman Govern- 
ment in the erection of plant for Hmokeless-powdei 
production, at Banithano, nine miles from Constantinople 
on the Sea of Marmora. Timlier was required early in 
the building operations, and it was necessary to contrael 
for it at once. The supply of timber, either native oi 
imported from the adjacent countries, is fairly plentiful 
the chief varieties being: or white deal; 

Tchee-de-nr.y or rod deal; Nmn-Ar.-cal-agatcky or Austrian 
deal; Tchamm, or pine; Mep-ahey, or oak ; 0-uUgcn. 
or l>eech, &c. Tcmnim and were 

chosen, clnofly on account of their resinous nature and 
their greater length. At this time 1 had no knowledge 
of the boring power of insects, the timber being selected 
from considerations of strength, dimension and quality 
only. 

When the plumbers arrived from England, and the lead 
work was in fair progress, one of these men, who had been 
out in South Africa on similar work, mentioned the 
trouble they had experienced there by leakage duo tc 
holes in the lead, caused by the insect usually termed the 
wood-worm, though they had never been able to obtain 
a specimen. 

About a week after this conversation, one Monday 
moniing about 11 a.m., my attention was called to the 
wooden floor of one of the sulphuric acid chambers, where 
the sheet-lead had l)een laid down t^unjmrariiy for strap- 
cutting. T saw a small hole in the upr^er surface of the 
lead, and, by the aid of a pocket glass, noticed a distinct 
boring movement in and below the hole, (hi lifting up 
the lead I found on insect in the timber with its liead just 
above the wood-flooring, its augers still moving and some 
slight quantity of fine dust on the floor. With a piece 
of wire I dislodged and secured the insect, and found the 
hole in the wood to be about 2^ ms. deep, passing, some¬ 
what obliquely, through the flooring board into one of the 
joists below—from which some wood borings were 
obtained—and there it ended. No trace of any othei 
outlet could be seen, so that it seemed reasonable to 
conclude that the insect, os found, could not have entered 
into the wood from outside while the joist waa in position, 
hut had either been deposited as an egg in, or entered, 
in the larval stage, into the wood, and, after imehing 
maturity as a full-grown lly, bad attempted to gain its 
freedom by boring through the timber and started 
o}>erations on the lead. 
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The lead sheet was one-ol(|;hth of an inch in thickness, 
and the hole, as can be seen, in Tig, 1, is countersunk, the 
lower epening being 6*4 mm. diameter at its widest part 
and 5*2 mm. diameter at its narrowest part, whilst the 
upper opening is about 3*2 mm. diameter all round, 
though the openings are not conoentric. The sides of 
the hole are scored more or loss deeply by indentations, 
in such a manner that the action and direction of the 
boring organ can easily be traced, being generally in the 
oppo»t6 direction to that of the hands of a watch as the 
insect worked from the lower to the upper surface of the 
lead--though some boring marks are in the contrary 
direction—and are for the most part continuous; the 
whole result, when looked tlirough from the lower to the 
upper surface, resembling the riding of a gun-barrel. 

From near the mouth of tlie insect a pair of mandibles 
extends, ae sliown in Fig. 2, each consisting of three cutters 



of varying si7.e, increasing in longth hut decreasing 
in width from the mouth outwards, each complete 
mandible being about 0-7 mm. in longtli. 0*65 mm. 
diameter akits widest part nearest to the heiul and ending 
in the first or largest cutter. From this examination of 
the mandibles, the countersunk shape of the hole in the 
leiul can romlily he understood, the attack being made 
initially at a point, and as the width of each mandible 
increases from its largest cutter, furthest from the head 
to the smallest cutter nearest to the head, so the diameter 
of the hole increased as the boring operation pro<;ee(led 
from the lower to the upper surface of the lead sheet. 
It will also be comprehenaed that had the insect com¬ 
pleted its work of escape unobserved, the hole would have 
oeen cylindrical instead of countersunk. 

The length of time the insect had been actually occupied 
in boring the hole through the load is not known, but the 
maximtim time can be definitely stated. The lead sheet 
ha<l been laid down on the previous Saturday, so that 
48 hours was the outside limit, and, judging from the 
hole formed, probably in a further 12 or 16 hours’ time, 
the prisoner would have escaped. 

On investigating the entomology of the subject, as 
regards the penetration and boring of timber by injurious 
insects, I find the following have the power and habit of 
damaging pine and fir 

i^tVrx giffas, or Giant Wood-wasp—the timber wasp of 
Gemjany ; aVuVcx or Steel-blue Wa^; Lophgrus 
piniy or Pine Sawfiy ; Uylobus ahidu, or Fine Weevil; 
H^urgui pineperdity or Pine Beetle; Tomicus typo- 
graphuHy or Bork-beotle of Germany; Pissodvs n/^aius. 

The last mentioned has been found ravaging the 
Austrian pine, but, as far as 1 am aware, has not Iwen seen 
in the Bnrish Isles. Tomieui typographua has repeatedly 
attacked the German pine forests, its ravages occurring to 
such an extent that its old popular name of ” the Turk ” 
was revived, a name referred to in old German liturgies, 
^e bark-bwtle calamity of Bohemia lasted from 1871 
to 1875. All the others have been found in our islands 
infesting pine and fir trees, to a greater or less degree, 
aooo^ing to seasons. 

The insect found is undoubtedly the male Sirex gigaa 
fiy of the sub-group of SestiUventrioi the Bymenoptera or 
membranouS'Uunged family of MaudibulatSk. Tl)e female 
boros, by its ovipositor, into the bark of the healthy tree 
after felung, or of the frdlen tree lying in the vood^but 


not generally that of the growing timber, and here 
deposits its eggs, the larvie from which then burrow into 
wd feed on the solid trunk. Normally in about seven 
weeks, these then merge Into the chrj^Ud stage, and 
finally, in about another month, transform into the complete 
ily. If the larva has not changed into the chrysalid 
before the autumn, the fly will not appear before the 
following summer or even until a much later period. 
They usually exhibit themselves singly or a few at a time, 
and sometimes over a period of several years from one 
trunk. ^ 

I One curative device proposed was to strip off the outer 
I bark, and so cause a vigorous How of s^, whicb^iUs the 
I larvos. Theobald, in his ” Reports on i^ononffo^Zoolc^y 
to the Natural History Section of the British Museum 
(1903—4).” points out the fact that many larvm of the 
Sirex oigaa and A^trex jvvencua hatch out evon.^tor the 
wood has been well creosnted, and states thaV'fSijJre are 
no remedies against the Sirex flies. 

With regard to the perforation of lead b^*ISlseots, 
Hartmann, in the ** Gesundsheit-Ingenieur;^’ for 1891 
(this J., 1891, 683), drew attention to the daUiage done 
to leadwork, caused by the larvie of the w|>pa-worm. ^ 
Examining the leaks from a lead pipe, he traoed'ihe cause 
to a live wood-worm which was fotmd witl> its bead 
protruding through the wall of the pipe; ^ jlhe tBioter 
opening of the hole was 7 mm. by 4 mm., the^iujiace of 
wliioh was scratched with fine indentures. 

In Kerl and Stohman's ** Handbook of Tsohnical 
Chemistry ” mention is made of the fact thht certain 
wood-worms {Sirex gigaa) perforate sheet lead, the holes 
made showing rough surfaces with fine ind^ntBces. At 
the Muidener Hiiite, lioles up to 6*5 mm. diameter were 
found in sheet load which was fastened to wf^-work. 
In this particular case, the insect is stated to the 

Coleoptera family. 

Scheurer-Kestner (Comptes rend., 58, page 518) mentions 
a case where cylindrical holes were found i^i the le^ 
lining of a beam of a new sulphuric acid ebigntber, and 
this m a few days after covering. In one hole tlie semi- 
developed body of an insect was £oun<U partly In the lead 
and head first, the diameter of the hole corresponding 
exactly to that of the body of the insect, so that the 
latter could not tuni round in order to escape. 

From my observation, it is quite evident that ^e 
penetration of the lead was effected by the fully-, 
developed fly and not, as stated by other observers, by 
the insect in its earlier or worm stage. Though the 
worm can penetrate Into and through the wood, the capa¬ 
bility of boring tlirough load is probably, therefore, only 
within the power of its final stage 

The insect in its last stage works its way Irom the sap 
of the timber towards the bark, and it has been susgestea, 
in order to avoid such results above related, to pTaoe the 
bark side of the timlicr furthest away from the lead. 
This might be dime when the presence of the insect it 
suspected, and may lie effectual, but I am afraid it would 
entail too much supervision and never be carried out 
systematically. Rince the cause of the perforation was 
only observed and captured after the timber-work bad 
bt)on erected, and before any published information on 
the subject had been seen, this was entirely out of the 
question. 

The main consideration, from an engineeritw point of 
view, now was, how to prevent damage to the mad plant, 
for it was very improbable that the insoot found wohtd 
be the only one present. Taking it for granted at the 
time that the insect worked from inside outward in 
order to effect its escape, and not from outside inwards, 
the usual tar-coating generally adopted for the preserva¬ 
tion of the timber would be no protection to the lead 
against the insect already in the timber. The lead floors 
and upstands of the chambers and also the lead oistems 
were the ohief anxiety. Practically in all other ports of 
the chambers the leaif is never in uirect contact with the 
timber, except at the straps, so iliat the insect oould ft4rly 
easily escape, and even if perforation did happen, ft 
would only be in the gaseous part of the chambeai where 
repairs would be comparatively simple. I luggested the 
coating o! the timber, wherever it would Woovered 
I the le^-~aad before laying down the lead--^h a thi» 
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mixture of gHR-tar and creoRote oil, so aa to form a thick 
yiecld lnyer—a “ tangle foot fly-paper on a large scale 
—Mween the timber and the lean, which, l>eing out of 
(tontact witli the ont<'r air. would remain elastic or only 
harden alowly. When the iniieot ha<l bored through the 
wood, and before it could attack the load, ita mandiblea 
would be 80 entangled, tired' and eventually rendered 
ao uaeleMi by this composition, that, in my opinion, 
perforation would be prevented. 

fHhcrs HUggestod that a sheet of zinc might be placed 
Ijetweon the wood and the lead, but anything thinner, 
though harder than lead, I deemed untrustworthy for 
two reasons, ?n:. :—(1) If such an insect could perforate 
sheet lei<l of one-eightl) of an inch (3*2 mm.) in tiiickness, 
it might also pierce zinc, and (2) injury might he done to 
the Iwid itaelf, when Ia 3 niig it down, by the sharp comers 
and edgipa of the zinc; this W'fts a far more practical 
objection. 

An insect, known as Zophcrn/i has recently 

been found that is stated to be able to <‘ut sheet zinc with 
ita niandihlea. A pair of these remarkable little ert'atures 
actually succtioded in biting their way out through tlie 
zinc cover of a glass jar in less than 48 liourB. 

My proposal of a tar layer hotween the woo<l and the 
lead was negativeil. and reliance was placed solely on 
the usual tar-<oating on the outside ol the timber, an 
untniMwofthy procedure as later events jiroved. though 
every Va'w was taken by repeated coating, thinner at 
first BO as to soak well into the wood, and ending with 
thicker finishing coats, cnido creosote oil and gas-tar 
from the bob works being used for tiie purpose. 

Wiien the plant w’as completed, th<* chamber floors and 
the cisterns were flooded with water aiul some pei-foration 
was discovered in the first chamber floor, the same floor 
where tWii" insect Imd first been found, and thougli these 
later holes were near one end of the chamber, they were 
not restrictttd to the region of any particular joist. After 
running off the water, the positions of tlic holes were 
found, repairs cftccted, and the chamborR scaled up, 
except, of course, for the entrance from il»c burners. 

Some interval of time elapsed between tlie complelion 
of the plant and the coiunicnccmcnt of work with it, 
hut when the chamber process had been in operation 
for 8omi' time, furtber slight leakage was oliHcrvcd, and, 
as even by the iimst careless working of chambers—and 
norma) working of chambers is difficult to obtain by native 
workmen 'the lead floor is the lost to ho affected, it 
Boomed that insect life was not yet exhausted in the 
timlx^r of this same chamber. No other chamber was so 
affoclcd, but, as far as I rcmcinl>cr. one learl cistern had 
one leakage. The chamber was emptied, cleaned, 
oxarntnod, the perforations marked out, soldortal up, and 
work again commenced. However, after some time, no 
further leakage was observed and the trouble ceased. 

In all probability the mw'ct life was confined to a few 
of the logs, though all tlie timber was examined for 
BoundncBS before arrival on the works, and the repealed 
trouble expenencini confirms tlu^ entomological state¬ 
ments of their irregular habits of exhibition. 

My conclnsions arc (1) that the insect works its way 
from the inside of the timber outwards, and not, at. least i 
in its final stage of life, from outside inwards, though i 
this may liappen in earlier stages or later generations ; 
(2), that though outside tarring may prevent the 
deposition of the egg in or the entrance of the larva 
into tlie wood, it is of no value in preventing the 
exit of the full-grown boring Hy from the wood, and | 
possihlo damage to the lead by perforation, wherever the ; 
exit hole in the timber is covered by lead ; and (3), that | 
even a thinner yet harder metal, such as sheet zinc, 
may bo unreliable as a preventive against penetration. 

Mr . J. K. Hardy, of the Manohestor MuHouin, has been 
kind enough to give me some information as to tlie injury 
done to many varictioH of timber by insect life in general, 
lioth ill England and abroad ; and m his opinion resinous 
woods are preferred, though harder woods such as hickory 
and mahogany are also affected. Tho thin sheet load of 
tea has repeatedly been found to be perforated, 

but the fact that sheet lead of ono-eiglith of an inch in 
thickneNB eaii lie pierced through was unknown to him. 

Comidoring the general use of timber, of all olasstar and 


from various oountrias, in eonjnnotion with load for 
chemioal and other works purposes, it seems remarkable 
that saoh perforation as I have described has rarriv been 
observed «t home. In “ Ormerod’s Annual Entomological 
Reports ” there is hut one roriord of the perforation of 
I lead pipe in this country, and that hy tho mrer fuecneas. 

: This was noted in 1880 at the Manor House. «ewbury, 
Berkshire, the lead pipe being attached to wood-framing. 
Perliaps onr cold climate has much to do with iN but m 
view of the enormous amount of timber impOTted into 
I this country, the possibility of damage from insect life 
' should be reidised and precautions tiikeu by a strict 
‘ examination of all timber used, in important work at 
I least 

It may be added that the Sirex gigati has an attacking 
parasite, the Thnllaaa lunotur, of tho Ichneumon class, 
not a raic insoct in Norway. 
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'I'HK DKTEf'l’TON OK REEF FA'J' IN LARP. 
nv If. TUTNi/ir. 

The detection of beef fat in lard hcB been held to bo 
an easy matter by some analysts, whereas recent Investi¬ 
gators have clearly sliowii that it is really a matter of 
conHiderable difficuHy, and have thus lieofi* unable to 
confirm the staternentH made hy older authorities ns to 
the distinctive forniK (»f crystals yieldtxl hy pure and 
adulterated lard-^ rt'spectively. The more one examines 
this (juestion iiractically, the more one is eonvineed of 
the uncertainty of tlie ordinary methods of determining 
wiiether a sample of lard is genuine or not, and It Is, 
therefore, of importaiue tluit an analyst Rhould liave 
i substantial grounds on which to base the eonclusions 
he has come to. With this object in view, I have carried 
i out an investigation on pure and genuine fats rendered 
i by myself, llie observations ineludmg the determination 
' oJ tiic oonstanis employed generally In their analysis, 
as well as an examination of the structure of the crystals 
obtained from solutions of the fats; and In the present 
. paper I propose to give a deseriptlon of the results 
obtained. 


The various fats were cut from tho speoiflod parts of 
the animal, and rendered at 99"* C,, the residual tissue 



as beef, mutton and ootton-seeil “ ateariiies,” Including 
the iodine value, ether washed deposit (Keating Stock’s 
method), are given in Tables A to E. 

'Ihe solidifying points w'ere determined by first lique¬ 
fying the fats at about StF C. before pooling them into 
the tube in which the determination was made. The 
melting points were in all coses determined by capillary- 
tuixi luethml, the tubes being allowed to stand lor 24 
hours after filling. The Xelss hutyro-refmetometer 
reading was taken nt 49° C. for lard, and at 45° C. in the 
case of beef and mutton fats. 

On comparing the iodine values and refractive powers 
given in Tables A and B, it will bo observed that tho 
fatter rises and falls with the iodine value; in fact, it 
would scorn ]>o9sible to tell within a few units what tho 
iodine value of a sample of lard would be, from the deter¬ 
mination of its refractive power. This relationship )• 
also shown In the cose of b^f and mutton fats. 

Although, generally speaking, the amount of other 
washed deposit mcreosos with the meltihg point, as shown 
by Keating Stock (Analyst, 19, 2), tnu is flbt Olwnyi 
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Table A. 


Jjdfdt Bftj and Mviten Fatn »n laharaiory. 


Put of animal. 


Bao^. 

Leg. 

Back. 

X^ag 4 . • • a > • • • 

Head (oheek) 

Back. 

Xldaey bed .. 

IZ, 

Kidney bed .. 
Kidney bed .. 
Lm^. 


Beef fat (from kidney auet) .. 
Beef fat (from kidney anet) .. 
Mutton fat (from Wdney atiet) 
Beef fat (from kidtmy suet) .. 


Iodine value 

KeU« butyro- 
refractometer 

Bther washed 

Solidifying 

Melting 

(Wljf). 

at 40* C. 

deposit. 

point. 

point. 

e7‘» 

RO-7 

Mgrms. 

6 

“C. 

25-3 

"C. 

se 

es>4 

ftO-O 

21 

27-e—27*9 


64*2 

4U-7 

9 

2fl*7—26-S 


e4a 

50'0 

7 

24-8—26‘5 

37 

62*d 

40-4 

IS 

20-0—20-7 

— 

58*4 

49 0 

40 

28*0'-28‘8 


ftS-l 

40-2 

49 

27*0—27*8 

43 

B7>6 

48*6 

20 

29*0—80-0 


86-0 

4H-4 

148 

30-6™ 82-7 



48>3 

122 

38‘8—88*7 


r>»-4 

4H'2 

190 

a8‘7—86.0 

50 

&8-0 

48>1 

115 

IJ0-6-—31-6 

47 

4&>2 

at 45“ C. 

44'& 


33-3~36-0 

47 

42*5 

44-0 

_ 

88-S—.SO'6 

48 

87'B 

4»-6 

— 

40*0—42-6 

01 

35*0 

42*3 

— 

35*2—39-0 

4k 


No. of 
aamplo. 


" 1 
2 
8 


■( 

n 

7 




the caeo, ns an examination of the hgiires in Table A. will 
show. Taking the solidifying points in profercnco to the 
melting points (the determination of which, especially 
in the case of soft lard, leaves much to be desired) and 
comparing these with the amonntH of ether washed 
floposit, it will l>e observed that the latter does not always 
vary proportionately to the former. It is hardly necessary 
to point out that tliis fact, as also the great variation in 
the amount of ether washml deposit, has an important 
iM^aring on Keating stock’s method of estimating be<!f 
fat in lard. 

Whm dealing with commercial lards, as shown by 
various observers, the iodine value alone geiierallv fails 
to give any iffliication of the presence of beef fat. as 
vegetable oils, such as cottoU'SCM, are added in sufficient 
Quantity to give a normal iodine value. Unfortunately, 
the detection of cotton-seed oil in lard by moans of colour 
tmits, is rendered uncertain by the well-known fact that 
lard from hoga fed on cotton cake gives the chartvuteristic 
reaction with Halphon*s test. White several writers on 
the subject have pointed out the danger of basing con¬ 
clusions on a positive Halphen test, until quite recently 
no dguroB had ooen published, showing whether the iodine 
value of such lard Is in any way abnormal. I have 
recently had the opportunity of testing this for Messrs. 
Tatlock and Thomson, who, m a recent paper read before 
this Society, showed the effect of cotton oake feeding on 
the milk of a cow. 

The pig selected for experiment received daily, for 
six weeks previous to killing, from I to lb. decorticated 
cotton-seed meal with its other food. Portions of the fat 
were taken from the indicated parts of the animal, and, 
after rendering, the iodine value ami refractive power 
wore determined and the Halpheii tost applied. The 
results are given in Table B:— 


Tt is somewhat interesting to note tliat the fati, taken 
from the external parts gave a stronger colour tha^ that 
from the internal parts. I'he iodine values and rehiu^tive 
powers are, however, quite norma], and give no indication 
of ootton-seed oil as such having passed into the fat. 

(If the many modifications oF TMAeld*s test, thi^ due 
to Keating Stock is, perhaps, the best known, as by this 
method, it is claimed that a quantitative determination 
of beef fat in laid can be made, and also that smaller 
quantities of the former can ho detected than by other 
methods. In the above method the standa^ mixtaree 
of lard and lieef fat employed should, according to Keating 
vStock, give a scries of other washed deposits, tlu wmount 
increasing with the percentage of beef fat. WivUe this 
is certainly the case with standards containing from 
15 per cent, and upwards of beef fat, I have fouim that, 
in some oases, the addition of smaller quantities of beef 
fat fails to inHuence the amount of ether washed deposit, 
as the following example will show: Lard No. 4, Talde A* 
of solidifying point 24*3'’, was oh<N)on as repremnting a 
soft lard, and mutton fat No. 15, of solidifying pmut 
40° 0. added in quantities of 10 and 20 per cent. The 
solidifying points and ether washed depwiits were then 
determined in the mixttin>s thus prepared, with the fallow* 
ing results as shown in Table CT:— 

Table C. 


! Rtber 

1 washud deposit. 

i 

SoHdlfytng point. 

i 



"C. 

Pure Jard No. 4 .. i 

7 

24*8—25*5 

With 10 pur uuut. of N(t. 16 1 

0 

26-0—86*6 

With 20 per cent, of No. 16 | 

1 

20 

26-3—no rise. 

1 


Part of animal. 


Slmuider 
Lug .... 
Back ... 


Kidney bed 


Tablk B. 

Lard from Pig fed on Onftanmeeed Mad. 



Iodine value 
(Wijs). 

Zeiss butyro* 
refractomutor 
at 40^ C. 

Cotton-seed oU, 

Iter cent, by 
Haipticn's eoloor test. 


07*8 

60*7 

10 


06*1 

60*3 

8 


64*8 

60-0 

10 


68-S 

40‘0 

2 


58*3 

49‘0 

6 


The renult of the Helphen tent ia exprewed in peroentege 
of ootton-aeed oil, an edible oil being neleoted ae a standara. 
It will be, bf ooiiMO. nnderrtood that ^heee fimiree. only 
eiye an Indication of the relative Intenuty of the ooiouta, 
whl6^ Mth hhe eieeeiition, were trety dlatinet. 


Thew results, as also many attempts to obtain berf 
oryetaU from mixtures oontomini; smallw quantittw:« 
btof fat, Biigaeiited an examination of the “ ateatma, 
obtUned from lard and beef fat respeetivolf, tod nioenjiHy 
that hard bad. Quantitiaa of “i t ea ri a n ^ ItOW 
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DUNLOP->THE DETECTION OE BEEP PAT IN LARD. »i«y tl, iwa. 


faiB (12. la find 15, Tftblc A.) were, therefore, prepared As previously stated, the melting points lu ubove 
in tho following manner:— Table refer to the crystals in the superfused state, the 

An ethereal solution of t-he fat was allowed to crystallise, so-called double melting point being observed in sevornl 

and after decanting off the mother liquor, the crystalline cases and more especiauly in the case of tho sup^used 

deposit was thoroilghly washed by repeated agitation crystals from lard. 

with ether, and collected on a filter, where it received a it will be observed that the melting point of the crystals 
final washing with ether. After drying at 40” C. tho obtained finally by this method of crystalUsation, is 

iodine value and n>elting point of the superftisod crystals several degrees'Wlow that of pure tristearin which is given 

was detcrminetl. To find the relative solubility in ether, by l^wkowitseh at 71»6” C., and slightly above that of 

the following testa were made :— pure tripalmitin. 

0*5 jjrm. of eacli of the “ stearines ” was treated in The crystals obtained finally from lard in the fifth 
small stoppered bottles with 60 c.c. of ether of 0‘7176 crystallisation were considers fw from nnsatunrt^ 

Hp. gr., previously cooled to C., and after agitating glycerides, as shown by the iodine value. I do not 

the mixtures, the bottles, contained in an insulated box, attempt to draw any conclusions from the melting points 

were kept for three hours at a temperature of from 12”— of these substances, as further investigation would be 

13” C. .The amount of dissolvofl “ st<»arino ” was then required to enable one to say whether certain glyoeridos 

determincil by evaporation of the filtered liquid. Repeated are common to the three fats. 

crymtallMwition from ether proved that the solubilities Coming now to the microscopical examination of tho 
obtained by this method were rt^latively correct. “ stcarinc,” which is certainly tho most important part 

Ah/urther test was also made, using pt^troleiim ether, in the testing of lard for genuineness, it will be obrorv^ 

sti. gr. The results are stated in Tabic 1), which in the first mace that, altnough the form of the crystals 

also indudos ootton-8eo<l “ stoarine ” prepart'd from the from normal lard and beef fat respectivoly are quite 

commebduvl article and recvystalliscd several times from distinct, the “ stCHrino ” from a mixture of these fats, 

ether. in place of showing well-defined “ beef forms side by 

Tabus B. 

Lard, Beef, MvUon and Cotton-aeed Oil StearineserystaUiacd from Kthe.r Solution. 


“ Bteaiine." 


Lard stearlne . 

Bwf stearlno (recrystallUed) . 

Mutton stearine. 

Bsef <tt«arlns . 

Cottoicssed stoarliic reoryitalhsed several Umes 



1 

Iodine value. | 

i 

A 

»-70 

B 

H-20 

C 

lU-10 

n 

10-60 

£ 

6-0 


Melting point. 


S4 0 
600 
69-5 
&S'U 
&V'U 


BolublUty test (at 12“—1S“ C.). 


Petroleum ether ! Hetiiytated ether 
I (sp. gr. 0-C48), I (sp. gr. 0*7X76). 


per cent. 
16-SO 

20-00 

22-40 


per cent. 
IS-BO 
23-aO 
44-20 
4ft-H0 


That the beef “ stearino ” is more soluble in ether 
than lard “ stearino ” is idoarly shown by these tests; 
even after rt'CTyatallisation, as in “ stearino ” 11, the 

solubility was more than twice that of lard “ stearine.” 
With petroleum ether, however, the differene in solubility 
was not BO marked. The high iodine values of these 
“ stearines ” is remarkable and shows tho difficulty of 
removing the last traces of the unsaturated glycerides: 
in fact, many crystallisations were required in order 
to obtain crystals of tixoil melting point. An example 
of this may 1>C of some interest;— 

Lard No. 11, Table A (the mixed fatty acids of which 
containeci 19*‘^ per cent, of stearic acid, as determined 
by Helincr and MitcheU’s method), was chosen for experi¬ 
ment, and 0 c.c. of the melted fat, dissolved in (10 c.c. of 
etlior, and the solution alioweel to cool down slowly to 
13^' 0. Aftiar the “ stearino ” had crystallised out, the 
motlicr liqii rt was poured off, and the deposit waslied 
and rodlssolveil in HO c.c. of oilier, 0-720 sp. gr., and 
treated as before. Tho melting point of tho superfused 
crystals from tho 3rd. 4th and 5th crops was determined, 
ae also tlic iodine value of the latter. The results are 
embodied in Table E. which also includes the melting 
points of tho crystals obtained from beef and mutton 
fats Nos. 16 and 16, Table A, treated in a similar manner. 


[ side with lard crystals, generally gives a form which is a 
I modification of tlic lard form. 

“ Stoarine ” from such a mixture, when examined at a 
magnification of, say, 30 diameters, often sliows a number 
of plumose groups,” wliich at this low power may be 
easily mistaken for typical beef crystals. If, however, 
a higher power be employed, say, 800 to 400 diametera, 
tliese groups arc seen to be composed of narrow plates 
with oblique terminals, and quite distinct &om tho fine 
rods or needles given by a first crystallisation of beef fat. 
The subject is further complicated by the fact that some 
genuine lards give, on c^stalliaation, abnormal forms, 
which at a low magnifu'aiion closely resemble the 
” plumose grouping ” of beef ” stearine.'^ 

The following tests were mafic in order to aseortain 
what effect roorystallisation had on the form of tlie 
crystals from larcf, beef and mutton fats. The method of 
recrystalUsation a«Ioptefl was as follows:— 

From (1-1 to 0-16 grin, of the ” stearines ” A, B and C, 
Table I), was dissolved in 16 c.c. of other 0‘7176 sp. gr., 
and the solutions contained in stoppered tul>C8 or ” test- 
mixers " allowofl to cool down very slowly to 13” C., the 
deposited crystals being examinefl after standing for 24 
hours at this temperature, after which the deposits were 
redissolved in 15 c.c. of ether and treated as tieforo. In 


Tabi.® E. 


; 

Beef stearlne.” 

Lard " i 

itearlne.” 

Iodine 

Mutton "stearino.” 

1 st m. pt. 

2 nd m. pt. 1 

ist m. pt. 1 

, 2ud m. pt. 

value. 

2 ud m. pt. 

• 

“C. 

•c. ' 

“C. ' 

! “c 1 

pet oent. 

“C. 

1 st crysiaUtation. 1 

— 

— 

— 

1 — 


60-6 

3nd crystalliaatlon. 

ard crystaUisaUou.-. 

62-5 

60-0 

eo-t 

00*6—63*0 

66 


.... 

4tii erystatlisation... 

erystaitlMtiou .. 

_ 

01*0 

61*0 

61*6—69*0 ' 

00 

60 

0-80 

oTo 

Ml orystalllsatioB ...* - • 


00*5 



























Fio. 1.—Mutton l8t—100. 


Fia, 4.—Boet Ist—100. 








thii w»y rwsryitMUwitton «onttaa*«l jntU ^ '•.ifcw' ) 
bubim. of “«t*artoB” rem^wd., 'i . , . ' 

Ita CTtunlning the cry»tid% )B*ifko«a»t^ wifc OnrtiWjreo* 
tho ether being ellowM to eve^mrite *fter itodfiig the 
pover gteaMB, care being takisn not to damage the c^tale 
by preaenre. The porrera employed varied from 86 to 400 
dvametera, and miiiophotographe of a number of flelda 
ware taken in each oryitalUaation. ConuBoncing with 
mutton “stearine" the firat cryataUiaation gave the 
oharaoteriatio curved tufta, the individual cryatala ahowing 
aharp pointa at a magnification of 400 diametera. Micro¬ 
photograph No. 1 ahowe theae groupa at 100 diametera. 

The “atearine” from the aecond cryataUiaation alao 
gave the “ plumcae groupa,” but the latter were leas 
curved than in the firat cryataUiaation. while many of 
the aeparate cryatala ahowed what may he dcacribed aa 
blunt ends or pointa. In the third cryatalliBalion, 
however, a groat change in the cryatallinc form was 
obeerved, the fine rods having given place to thin platca 
with, in many cases, oblique torminationa aa in lard 
cryatala. Miorophotograph No. 2 ahowa aiich cryatala 
at a magnification of 880 diameters. 

A fourth cryataUiaation was now made, the enoot ot 
whicli waa to further develop the lard form of cryatala, 
which could lie diatinctly Been at l(K( diametera and m 
many ficlda at aa low a power aa 30 diametera. Micro- 
photograph No. 3 ahowa sucli cryatala at a magnification 
of 380 diametera. 

In the caac of beef “ atearine.” the forma observed m 
the firat eryatalliaation closely teaembled thoae of mutton 
“ atearine,” aa ahown liy microplmtograph No. 4. The 
aeoond. and eapoeially the thirti cryataUiaation, ahoweil a 
deoidod change from tlio “beef” to the “lard mrm 
(microphotograpli No. 0, X 380), while in the fourth the 
change waa very marked. 

Here platea with chiael-sliaped enda were clearly seen at 
KMI diametera, the platea hoing in aeveral tie da well 
formes! and arranged in the form of a atar. aa ahown in 
microphotograpli No. 6. Although a large iiumlicr of 
Bueh groupa wm ohaerved, the larger proportion hail the 
" piiimoae ” formation, tlie individual cryatala m the 
latter rcaemliling iiarruw lanl platea and not the tine- 
pointed iioedlea obtiiiiicil from I lie firat eryatalliaation. 

This reimirkalitc change wliieli takes place m the loriii 
of the cryatala from heef and mutton fata after renealisl 
erystjilliaation from ether, inn, no doubt, be explainwl 
hv the greater aoliilulity in etlier of the jiiirticular 
gfyecride or glyeeridea giving tlft " beef ’ form of cryatal, 
and coiiaequently the ultimate appearaneo oi a leaa 
soluble one, which gives the fiat plates charaeteriatic of 

'"^'^Under the heading “ Examinaton of Urd Cryrtals 
separated from Ether” (“Analyst, PXi„tl.e 

Holier and Mitchell give the results obtamisl by the 
repeated crysUUisation of the “ steermc from liar 
lard. They found that the ervstulH X' 

more needlc-like mitil finally they eould hardly he d s 
tiiiguished from beef “ stcarme crystals meaning by 
the* latter, one would suppose, the crystals from a first 
crystallisation of lieef "stearine.” After 
the amount of stoarie acid inereaa^ with Wf 

tion, the anthom stole that “the form 
cryatols is solely due to the larger proportion of 
stiTric acid, than can he obtained from a 1»"'<- « 

single crystollisation." If that lie so, one would exmet 
to obtain finally, after the repealwl 

beef and mutton “ sfeaniies, the h'm'X ‘ ^ TOs 
chotaoteristio of a firat crystallisation of beef fat. Tins 
cerWnty has not been my experience ““f*"’*", 
case of beef and mutton “ stcaruios. whi e with 1^ 

“ stearine” I have lieen unable to confirm the stoteineut 
made by Hehner and Mitchell. The “ stearine from 
Srda Not 11 and 12. Table A, was recrysttaiised five 
ti by the metliod previously dcacrib^, the 
from ewh crop being examined under the “‘“"’“’'’H; 
While the orystoJs obtained flna^ wore 
narrower then thoae from a smrfe oryatollisotion of 
normal lard, they could not be det«ttbpi|l M rtrf ot fif***® 
uSTw^ly 80 per ctmt. ol the cyyetoli ahowed obUque 


■’’dtometoto- 
'tpdte dWbwt from 

o^wWUiOtten* WM ^to S*"-'Sato®' 
iMsrti««r«'''lard^ beei (‘itoonnej, , <*•* 
enaSbyodpeing OdKlO grm. of each of 
(A Wd B, Tabfe D) diitolved to 20 0 . 0 . of ether, O-TITI 

^rSe oryitolB from the ftrA, aeocod end .tkfrdfrg^^:;! 
lieations, when examined at 100 diareetei*, . 

large curved tufts, the tedividual orystobi to ,, 

rei^mbltag badly-formed beef oiystals; but “ 
lisation ptoceeded, the form was gradually, modl ^. JPO ' 
crystals becoming less curved and ^*nng or n^^,, 
magnifications oblique or ohisel-on^ wfidto tbow^t^^d :: 
finSly in the twelfth and thirteenth ory»tall}tot»eWlt^ ;; 
unmistakably lard crystals. , 

After having tried several methods OT ' 

using as solvents ether, petroleum other, Inwl 1 ^^, * 
have been led to the following conclusions, with lOgaWlTO 
the detection of beef fat in lard, 

(1) That it is necessary to employ a much hignef jpo wer 

than 100 diameters when examining tfre orystMii rSQW ^ 
suspected aample of lard, os the appearance of ' 

groupa at the above power alone, without regafdoto ^ 
form of the individual crystals at a higher magnification, 
is no proof of the presence of lieet " stoariM. 

(2) That aa the “stearine obtained from heel fat W 
a single crystallisatioii is more soluble in ether than tM 
“ stearine ” from a first crystallisation ofl^, it U 

to attempt to eliminate lard “ stearine from a mtotiw 
of the two. by reiirystollisatioii, as tooommendoo by 

^^Ts) "^hat as the weight of otlior washed deposit (Keating 
Stock’s mctliod) from genuine lard varies, aa has beto 
shown, from R to nearly 200 mgrma, it u dangeroOT to 
draw ooncluftiouB either q\iantitativo or qualltAtivOg iroiv 

Ah for the more general queation of the dottHStloe of 
beef fat in lard by inean» of the microflCopew 4be c on* 
cIuHiona to which 1 have come cannot l)e WjW? 

thaii by quoting Hchner’s remarks on tb« Bemwtt ie#t 
(“ Analyst,” lft02. 27, 24). 

“ When cotton-Bced or otlier vegetable oil W 
and the ic^inc value is high, the ‘ l^f form ® 
may bo taken to afford ovidorico of the presence of beef or 

luuttuu fats.” , . , I • * jr-. 

** In the absonoo of vegetable oil, and with a low lodmo 
value, the Bellield test con at moat afford 
suspicion, but no truHtworthy evidence of aoui^»^0|h 
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BUEATA. 

EARTH ALKAU AND ALUED-PEROXIDES. ' 

BY UK. R. von FOMOalCB asp HIBSIRI VfrllM'K-' 
(TArs J., April mk, 1806, 298—1102.) 

Ill all cases where the words “ specific gtovity,** oiWur, 
the word “ density ” should bo read. The authom dowije 
th.t iiv the “ denaitv.” Or. peduDs bettet,{»e 


wimli an unoorapreaSed body takes up, with its iombWd 
air spaites. Thus, to say that calcium pefoxide {60M 
oent-Vol »P- gf- 2 •378, has an apparent density of 0^ 
implies ttiat 1 o.o. of calcium peroxide, to powder wnn, 
wwhs 0-603 grm. , , . 

1 0.0. of Strontium peroxide (88 per cent.) .t»f 
8«45, woigto 0-646 pm.j I 1’®'?^ 

(98. per c^) *f iip. V- l-aaS,. weighs (Tff 8 gym. I 
peroxide per ^ip. gr. 

1 ««»• 



Cu t-PUM, li' ^Mum' 


Journal and Patent Lltomtum. 


l.-milT, AprABATOi, AMD MACHIMBBT. 

{OoNtinned from page 420.) 

Miffh tettnjurnturee; Lhiermination of -. H. v. 

Wartoufterg. D. phyeikal. Gee. Per., 1900. 97. Chew. 
Zqi^. 1900. 30, Rep., 138. 

I*"* proposed mdlciiig use of chemical equilibrium 
mid the two heat laws for the measurement of high 
t^pf^ti^roB. Ah ail example of this method the reaction 
+ has been examined over the range 
140flP—28W“ C.. and the extent of dissoeiatioiu i.r., the 
conqeoitration of hydrogen (a-) in the Rtenm. estimated at 
varies temporatures. At the lower temperatures x was 
determined by analysis of the steam after passing through 
a glowing tuhe, the tenijieraiure being measured by a 
ihermqf^ectrio junction contixillcd by the molting point 
of gold. At higher temperaturoH, since the reaction 
products combine on (tooling, tho partial pressure of the 
hydrogen was measured dii*ectly in tlio heated furnace 
by oiling use of a platinum partition ponnis only to tlie 
hydrbgoii. Iridium replaced pliitinum at tho highest 
temperatures, and a Wanner pyrometer, which was com¬ 
pared with a thermo-oleotric junction, was used to 
measure tho temperature.—b\ Soon. 

Enouhh Patknts. 

; Impti*. in -. C. II. Burdon, l^ondon. 

From La Soc. Anon. cIch Vroc. Maalin-'I'horye, Marseilles, 
f Prance. ICag, Pat. m)6«, April 29, 1900. 

In reversed-draught furiuw'os in which the air passes 
downwards through tho bed of fuel, the rcunoval of the 
ashes in the condition of a molten slag is claimed. The 
slag is maintained in a licjuid (‘onditiun until it reuahos 
the tapping hole, hy causing llie hot prcnluctH of com¬ 
bustion to travel w'ith it in tho name direction. Further 
claim is made for onotoaing the fuinuce and slag chamber 
in a thin rcdractory casing cooled on the outside, and for 
water- or alr-eooled tulu's to form bridges over wbieh the 
Mag flows from the bottom of the bed of incandescent 
fuel.—W. H. (^ 

Hoh'ctils: Process and upparatns for rcroi.crtjig vclatile 
-. E. Dclholol, Paris. Eng. J»at. 9441, May 4, 1995. 

S«K Addition of May 4, 1995, to Fr. Pat. 344,848 of 1904 : 
this J., 1905, 1169.—T. F. B. 

Ihniing and rrajiorating ftrinvh hy imans of t^ivum : 

Apptiratnn for -, D. B. Morismi, Hartlepool. Erie. 

Pat. 10,817, M.'iy 24, 1995. 

Ihb elaiiu is for iinprovcnienlH in ovaporalors such uh are 
described in Eng. Pat. 13,775 of 1990 (this J., lOtH, («H). 

improvoments consist in connecting the outlet 
and inlot of suoccasive coils by dingoniil passagt's formed in 
tho “ header,’* iu providing a separate outlet for tho con- 
dens^ water from each collirito a passage in the “ header,” 
banging the ” headers ” on their supports in such a 
the aooumulation of scale has a less binding 
effect on tho hinges.—W. H. C. 

TjNITBD STATBS 1*ATBNT8. 

naorU R. Ziosing, Cleveland, Ohio. U.S. I’at 818,070, 
April 17, 1806. 
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The retort, a» cojsists of a. retorLcHamber, b. to oontain 
tho baatenri to bo treated, md provided with Jongs- 


tu^nal ridges, connected by a false bottom m. shown. 
The spaoes between the ridges, c, serve ns air or ventilating 
passages, and the ridges themselves strengtlEimi Mbe 
structure of the retort.—W. H. C, 

Filttr^presa* M. Ekeabetg, Stockholm, Sweden. XJ.S. 

Fat. 818.154, Apnl 17, 1906. 

The claim is for a filter-plate for use in a filter-press, which 
also (daimed, and composed of a number of very tbin and 
fiexible sheets of metal disposed face to face; there are 
means for pressing the sheets together with a pressure 
I capable of regulation. There is also a valva-controUed inlet 
to the press-ohambor for the fluid mixture to be filtered. 
The material is compressed between tho sides by a recipro¬ 
cating piston, acting at right angles to the laminated tides, 
through the interstices of which the fiutd flows.—W. H. 0. 

Dryer, C. A. Matcham, Allentown, Pa. U.B. Fat. Keiesno 
12,474, Apnl 24, 1906. 

An inclii)e<l drying cylinder, mounted so that it can bo 
rotated hy suitable mechanism, lias a portion of its 
length, ncorest the inlet end, enclosed in a chamber 
heated by the products of combustion from a furnace 
placed below. The hot gases from tho heating chamber 
are conducted by a flue to the nutlet end of the drier, 
pass through the latter over the material being dried, and 
escape, along with the vapours given off. into a stack, 
the lower part of which encloses the inlet end of the 
rotating cyliiuler.—W. H. C. 

Fkbnoh Patents. 

Fvrnare arranged to ntUiae apecial gaeee, and aeieral 
npplie.aliona th^reofi, L. C. E. Faucheux. Fr. Fat. 
369.178. Feb. 15, 1995. - 

'J'hb furnace of M. J*errct (wliich is constructed of super¬ 
posed slabs, on which tlie coal dust to be burned is placed 
and is caused to descend from one slab to another at each 
charging operation) may, by suitable regulation of tho 
air inlets, be so worked that the gases of combustion 
containing nothing but nitrogen, carbon dioxide, and 
about 0*5 per cent. o| oxygen, and may be kept 
steadily at any desired temperature. The patentee enolosee 
a furnace of this type m a nou-cuaductUm material such 
as kicselguhr, and utilises the hot cases, &eed firom dust 
and soot, directly as a source of beat. To ensure tho 
absence of dust and soot, the gases, immediately after 
charging the furnace, and so long as they contain soot, m;o 
pas^d mto the chimney; thereafter they are passed, on 
their way lu the point of application, through large dust- 
depisiting chambers containing metallic gauxo, broken 
coKc, fiints, &c. The hot purified gHscs can then, owing 
to their freedom from oxygen, dtini, &c., bo brought into 
direc't routact with tlie substance to be heated. Their 
application to the concentration of sulphuric acid, and the 
drying, distillation, torrefaction, &o., of various substances, 
is describod.—H. B, 

Stdnhh avhaiancea in graina, ffulp, dfC.; Apparatfks 

hr conhnuoua exiraetion of - by meana of adi'tnia, 

E. Bataille. Addition dated Nov. 28, 1905, to Fr. 
Pat. 319,204 of March 1, 3902 (this J., 1902, 1460). 

The additional claims include the use of a false bottom 
in the extraction vessel, so that solvents c.an be heat^ 
when required; perforated buckets on the elevator 
chain raising the material to the drying ohamber, so 
that the solvent may drain off; certain modifications 
in the arrangement of the extraction and dii^g chambers; 
and tho suppression of valves in the distrioutmg ohamber 
and tho outlet conduit.->-C. A. M. 

JSaaporation of liguidat eapedaUy auth a« are liaiU h 
froth exoeaaivdy; Arrangment for prodaeing the 

-. ©. Grove and W. Haberland; Fr. Pat. 

Deo. 2, 1906. 

Tbi evaporatiem is effected from the surface of hdlow 







disci, mounted on «bdlloivh«riionUl shaft, and in 

a vcMol formed 4u^e WUow disc and partially filled 
with the liquid. TheaHMijltf ^ci are partly filled witli some 
badly coaauctine body luob as an oil, and are rotated so 
slowly that the oil remains in the lower halves of the discs, 
which are partially immersed in the liquid to be evaporated. 
The Imating agent, steam, is introduced into the 
upper halves of the discs, through the hollow sliaft. 
Woeu the abaft is rotated, a portion of the liquid arlhercB 
to each disc, and it is only the liquid adhering to the 
upper half of each disc that becomes heated ; the lower 
parts of the discs boinff filled with the hadly comlucting 
material, impart but little beat to the main bo<]y of 
U\e liquid, which docs not enter into ebullition, and 
consequently violent frothing is avoided.- W. H. C. 

Liquids or wixivrcs of liquids : ProcesH for rcndrritig 

liomogvnc'us mcchanicrdlg -. DcutHche Hoino- 

geniHiermascli.-des. First Addition dated Frc. K. H)05. i 
to Fr. Tat. 354,t)43, June 5, J!J06 (tliis J., 1102). I 

BjcroKE fiMisiiip tbrougli the pulveriser, the liquids to lie i 
i-oiidcred homogeneous are thoroiiglilv mixed in an agitator 1 
with vertical beaters, the mixer being surrounded by u 
jacket through which a beating or cooling mefHum can 
bo oiroulated. The mixture is then passed ilirough a | 
system of crossed spiral tuhi's to tlie pulveriser, whieli is j 
also jacketed in order that f h»» liquids may he liealetl or 
cooled during pulverisatimi by circulating a heating or 
cooling agent through the jacket.—W. H. C. 

Indicator and regulator of ^rwiprra/Mrc ; Thenno-eh'dric 

-. Soc. les Ktahlisseinenls I’oulenc hVeres. Fr. 

Pat. 8iHl,2r>S. Dec. «. 11*05. 

Tuk teinpt^ral ure of a funiacc is automatically regulated 
by the action of a pyrometer whieli l auKCM a defjeotion of a 
galvanometer, such deflection acting in eonjunotion willi 
an auxiliary circuit, .serving as a relay, to alter the position 
of the damper Lu the flue of the furnace. The tcin)>eraturc 
of the furnace can in this way he maintained eoiistanl 
witliin two (Ifsired liiuilh.—H. S. H. 

PdiAiring or se'^Mruting liquids from mbds or matt<r fnrm 

impurities: Apparatus for -awd for similar usis. 

The (Dayton Aniline Co., Ltd. Fr. Pat. 300,533, Dec. 
10, 1005. Umlcr Tnt. Conv., .hine 7. 1005. 

Smb Eng. Pat. 11,057 ot HH)5 ; this J.. 1005, 1(:03.—I'.KU. 

Drying-drum wither id rd tube, L. Boltri. Fr. Pat. 300,851, 
Dec. 22, 1905. Under Int. (’onv., Dee. 28, 1004, and 
Aug. 19, 1905. 

Tub apparatus consists oi a dniiii having an iuuer, co¬ 
axial, eontral tube, and mounted ou an axis so that, it eon 
be rotated. A longitudiiial slut, or oponingl is forme t 
on QUO side of the drum and c'hu hi' closed hy a gau/.o 
plate. The apparatus is e)iarge<l by liriiigiiig the opening 
Vppormost and filling in the material to lie dried. The 
gauxo plate is tlien pjaeod over the opening and the drum 
18 turned through iialf a revolution, the opening being 
now underneath. Warm air, introduced by a pipe tlirougb 
the upper part of one eml of tiie drum, passes (lowiiwards 
throiign the contents and escapes through the gauw* at 
the bottom. The presruicc ot the central tube ('huhcs lli<* 
heated air to bo distributed evenly through the material, 
atid very little “ <load space” is formed.—W. H. ('. 
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{Vonlimed from page 422.) \ 

Voal: *VpOH<rtwt*ou<< ignilion of -. V. B. Lewes. 

J. Gas Lighting, 190fi, 94. 33--34. i 

Is the spontiuieoufi ignition of coal stored in hulk, the | 
oxidation of the pyrites preeent only plays a verv bu bsidiary ! 
part, the vkief taxitor being tbo surface cumlenBation of ! 
the oxygen in the pores of the coal, and live action of the 
coadetK^ gas in effecting the oxidation of the hydro- i 
oarbone present in the coal Whikt sufficient ventilatiort 
to prevent any conaiderablo inoreass oi tompecature ^ 


within the masB is oficetivo iii |M«venting ignition, H is 
praiotically imposgihle to maintain this condition in large 
coal stores or in a cargo on hoard ship, where usually 
only enough air entera to lead to dangerous heating. 
The recent suggestion to thorowglily wot the whole mass 
of coal iH likewise impracticable, owing to the groat 
increase of weight brought about if sumcieut water is 
added to bo effective, and too small a quantity of water 
only accentuates the danger. 

Tlie extinction of coal-ires which break out on board 
Hbip is a matter of extrt'me difficulty, owing to tl^e frequent 
inipoBsibility of getting water to the exact seat of the fire, 
and to the formation of hydrogen and carbonic oxide by 
the action of the steam on the incandescent fuel, which 
results in the production of an explosive mixture In tli© 
coal bunkerH. In order to extinguish at an early stage afty 
fire whicli may break out,the author rocominonds that small 
cylindeiK <if lujuid carbon dioxide should l>o Imrled in 
different jwirts of the maKs of coal during loading, thdValve 
of the cylinder being open, but the delivery tube*dosed 
with fusible alloy melting at 93' C. D the teniperhtlftro of 
the coal at any time rises above this point, thlf alloy fuses, 
and the liquid carbon dioxide is volatilifwd, causing groat 
local cooling, and tlie cold heavy gna, wlucli docH hf.bt support 
combuHtiou remains for Bomc considerable time in con tact 
with tlio coal, preventing further combustion.—H. 0. 0* 

Fvriuuic yasi's: Hydrocyanic, acid in -. K. ‘^^urlsch. 

Ohem..Zeif..; 1905, 30, 393-394. 

The author has found smaU ((uantitles of prussic acid in 
tiu' boiler house furnace gases of a factory, the working 
coriditioiiN of wiiich are octaiiud. For its detection, the 
gascH piiBsiug upwards w'ore fnot by a 25 per cent, 
solution of cnustio soda, i-ontaining freshly precipitated 
ferrous liydro.xide, wliiili wan spraycsl downwardm; 16 
litres ot solution were usi?d. dcHcojiding in 15 rolnut-ea, 
ami then being pumped up again. After 4tKK) cb. m. of 
tlie gases had passed through in this manner, the solution 
was removed, boiled and icNl-ed for forroeyunlde in the 
i usual way. A blue colour w'us obtHiiieil, and after long 
i standing, a precipitate of Prussiaji bluo.—F. SouN. 


Knoumii Patents. 

Filtering liquids containing fine coal or other mitwnU or 

like suhstauce.s ; AppanUus for -. 0. <.>aig, l>ewB- 

Imrv and W. and (». K. Oaig, Saerisioii. Eng. Pat. 
9494. May 5, 1900. 

Thk n|)})arHtus coiiHistw of a vertical eyhndrical tank with 
a liner of metal gau/.e or perforated plate, and ttevoral 
vcrticivl iHirforaU'd tuk's rising from the bottom of tho 
tank. The Uqiiid to be filtered is fed into the tank hy a 
rolatifig distrinuPir, actnatisl by tho liquid itself on the 
])nnciplc of the ” ii'Kction wheel,” or liy a I'oniealdiMtri- 
imluig table. I’lie liquid p»8*s*H through the perforations 
and IS drawn oil by suitable pq> 0 K, and the solids which 
en!!e( t in the tank are removed from lime to time through 
openings ill the bottom.—W. H. 

Washing of coal and otfwr minerals; Apparuius for 
the ——. J. Shaw, Pontefract. Eng. Pat. i3,0l8» 
Juno 23, 1905. 

The apparaUia consists of an inclined trough in which 
works an endloBs conveyor constructed of transverse slats 
riveted to a pair of ondloss chains, and having crooi- 
dams boltod to tho nlats at suitable intervals Above 
the conveyor is fixed a Hories of inclinod flaps liavitig 
their free ends resting on the transverse siaU, and forming 
on the up^r aurCaoo of f bo conveyor a series of receptapb^ 
Tho coal IS fed on to the upper end of the conveyort and 
is carried downwards by a current of water from a noseole. 
The heavier particles (mineral impurities, Ac.) collect in 
tho recoptaijlcB formed by tbo naps, whence they aro 
carried upwards, agairmt tlie cuirrent of water, by the 
conveyor, and attor being further washed by water from 
a Beoand no?.£le, are discharged at the upper ond of 
conveyor. 'Ilie lighter particles ot coal vx anmoA 
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the water over tho inclined flap8, and arc discharged 
from tue lower end of the conveyor on to a drainins* 
plate.—W. H. C. 

Durncru for liquid fvd ; hnpt&. in -. N. and H. 

Fraser, Arbroath, N.B. Eng. Pat. 23,351, Nov. 14, 

Thk burner,coiupritKiH a coded vaporiaing pipe, which is 
Nituatcd ,Ov^ tlie bunier proper and receives the fuel 
supply; a vapour chamber, which receives the vapour from 
the pipO'llnd prevents “ back-firing,” after the manner of 
tho air vessel of a pump ; and a nozzle which directs the 
vaMlir from tho chamber into a horizontal nir-mixing 
tube, which tube admits the mixture of air ami vapour 
tangerdiAlly into an inverted conical vessel, opening 
beneath a domed, perforated plate. The mixture of air 
and vapour, on entering tlm conical vessel, swirls in a 
circular and upward direction within it, becoming well 
mixed and evenly distributed umler the ilnmcd plate, 
and ignites after passing up through tho perforations in 
the latter.—H. B. 

Gaf>vfi ; Mfilutd u'kvrchy jurnacr and utlwr - may he 

amiiXetely and rajiiitly freed from dud and (Aher foreign 
nuittern hdd in suspcuHiiHi therein: and apjinraivd 
therefor. 1». Kestnor. lillc. Eng. l^at. 9548, May 5, 
HM)5. 

Thk gases enter tlic apparatus by the pipe, (', and in the 
ease of i'old gases, steam, or in the case of hot gases, water 



which ia converted into steam, is injected through the 
nozzle, D. The mixture then passes through tho ” draught 
producing, atomising fan,” A, and the pipe, F, to tho 
condensing chamber, E, where it is rapidly cooled and the 
steam conoonHod hy c(»ld water injected tlirough the nozzle 
shown. Tho particles of dust arc thoroughly wotted, 
and fall witli the comlcnwsl water, whilst tho purified gas 
pasHi's on through a second fan, H, whore further eondeasa* 
tion takes place, to the outlet, tl.—W. H. C. 

Ganes; tSemnUion of duM [rwn -. B. H. Thwaite, 

- London. Eng. Fat. 23,37B, Nov. 14, 1905. 

Thk claim is for improvements io the method of removing 


I dust from gases described in Eng. Pat. 0837 of 1898, 
and comprises the use of two or more separate electro¬ 
static dust-separating chambers, arranged in serira and 
provided with by-pass valves; and the combination of 
electrostatic and centrifugal dust separators.—W. H. C. 

Vaporisers for combustible liquids for use with explosion 
motors. L. and T. (lautreau, Paris. Eng. Pat. 995, 
Jan. 13, 1900, Under Int. Conv., Jan. 14, 1906. 

The vaporiser, which is adapted for use with slightly 
volatile combustible liquids such as heavy petroleum, 
mineral oils, alcohol. Ac., consists of a jacketed tube, one 
end of wliich is connected to the suction port of the 
motor, whilst the other receives the mixture of air and 
comhustiblc liquid, tho hot waste gases from tho motor flow¬ 
ing through the jacket of the tube and heating it sufficiently 
to vaporise the liquid. Within the main jacket tho tube 
is surrounded by a smaller, independent jacket, having 
inlet and outlet ports communicating with tho air ; 
within one of those ports, when starting the motor cold, 
a blowpipe humor or tho like is lit, and is kept humiiig 
until tile vaporiser is sufficiently hot to inamt>ain the 
supply of vapruir to the motor. Tlie two jackets being 
imu'pendent, the operation of the starting burner does 
not interfert' with tne circulation of the hot waste gases 
from the motor.— H. B. 

(Ms producers ; Improved apparatus for autimatically 

sustaining the suction influence »a suction -. B. H. 

Thwaite, Ixindon. Eng. l^at. 7904. April 13, 1995. 

On a hollow hose, which communicates on the one hand 
with the gas proilucor and on tho other with the gas 
engine, are erected several pipes, tho upper ends of which 
enter a hollow chamber ; from tho latter a circular bellows, 
like device is suspended, which remains extended to its 
full length whnn the gas engine is not sucking the gas, 
but is capable of being drawn up at its lower end when the 
bellows contract during the suction. At each suction- 
stroke of the engiiio the lower end of tho bellows (which 
is suitably weignted) is drawn up; when tho auction 
stroke ceases, the bellows again expand, and the suction 
is thus maintained in the producer during the intervals 
between the suction strokes of tho engine. A non-rotiirn 
valve is provided in the pipe loading from the hollow 
base to the gas engine.—H. B. 

(Ms producers: Jmpts. in -. Maschinonfabrik nnd 

Miihlenbauanstalt 0. Liitluir A.-U., Brunswick, C»er- 
many. Eng. Pat. 1296, Jan. 17, 1909. Under Int. 
('onv., Dec. 13, 1906. 

To render practicable the use of very wet fuel in a producer 
operating with an upper and a lower combustion zone, 
a hollow body, having aporturcjs on ai! its free sides, is 
arranged within the producer so as to extend across the 
latter from wall to wall above the upper combustion 
zone. The upper sides of the body are roof-shaped, 
and so steeply inclined that fuel cannot remain sticking 
to them, but must slide down. Air enters the iKuiy 
through inlets at each end, an<l gases from the combustion 
zone also enter it through the apertures in its sides, 
burning with the air within it and thus expelling tho 
water from the downwardly moving fuel. The steam 
generated nmv either l»e led ilownwards through suitable 
ohoBuels to the lower zone of combustion, or oe allowed 
to Moape^^ough a ohinmey,-—H. B. 
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UXITBD 8tati» Patkhts. 

Fud from 'paat; Pmcens of producing - meann of 

the dtotne rurrr.rU. J. B. Betusey, Loudon. U.H, Pat. 
817,syO, April 17, lOOtt. 

8«3B Eng. Pttt. 17,497 of 1904 ; tlua J.. 190,5, 322.-T. F. B. 

Burning pulverised fud and other substances ; Process nf 

atul funuice for -. A. M. Holioson, Johunnobburg, 

and V. A. BfUington, Boaton, Mass. tbS. 1 ’uIh. 
817,989 and 817,990, April 17, 1900. 



A MJVTUKi!: of powtli'ml fuo! uihI ait* is lilowti througli tin* 
pipo. I), nilo-tho vcrtii'jil comlniKtton clnimliiT, B. Tin* 
mixttiro hill OH and nsns to tlio ijp|H‘f cloKal and r»f B. am) 
is then doflected downwards, any ]tart,i<-loH of Imrnmg 
fuel lioiiig hold in suaponKion by tin* riish of tln^ iiu-oiiiing 
inixtnri'. 'I’ho proiliii'ls of itanhuslion cHcaini tliroiigli 
tho passagi*, H, into tin' liotiinig (‘hainlM.T, M. I'lic aslies 
am dnpoKitod in the i*lni.inher. (\ and «‘ollcft in tlio spaco. 
'r. from whi<*li tln‘y am hmihivimI by tlin eh'vator. W. 
and arc' linaliy <lc'poHitc‘d m fin* spine*. X, along with any 
fine dust from the Bhdes, M'. W. If. 

(f(/mbK,4toH : Mffhod nf (), Bender, 'Iroptow* 

(Jennany. T.S. J’ut. 81K.221. Ajinl 17. lOOti. 

Skk Ft*. Pat. 351,210 of 1905 ; tins J.. 1905, 83H. ^ T. F. B. 

Gas; Aj/pnratus for pioducimj - . J. S. Smith, 
Chicago, Ill. C.S. Put. H17.279, April 10, 1900. 

In a ga«*prorlncing apparatus, an iinjicrforatc “ breaker- 
wall is Iooatt*d within tho gc'iicrating oliainhcr, and its 
reAisting'Hnrfa(*e is maintaiiu'ci in a nnitonnly Ingldy 
heated condition. Means an' provided to direct the 
gaH-jirotlncang materials against tho rc'siHting-Kiirfaee 
with forcible iinpael and at ii decomposing heat whereby 
Bn* initial generation of gtiHes takes place. Additional 
steam may bo supphc'd to tin* generating ehainber in Bie 
path of (iiseharge of the gases gc'nerated and at a tom* 
peratnm oasnring decomposition. Heavy hydrocarbons 
nnd other unvajKirisc'cl matc'rials am n'liioved from the 
fixed gases in HUitahlo oxliaetors, ninl the gasc's, after 
drying, delivered iindc'i* pressure into stationary or inovahle 
storage vc'HBols.- K. L. 

Gas : Mtdhid of producing -. •!. 8. iSinilh, (.'hn-ago, 

Ill. V.H. Pat. 817.280, April 10, PWMJ. 

FlHEli gas ami lubricating oils arc' Himultaneonsly pro¬ 
duced from crude petroleum by luxating Uie latOT, mixing 
it with an excess of steam, and passing it in th« presence 
of air, into a eeiieratiiig ehamher. wherein it is discharged 
violently ana continuously agaiust a resisting surface 
■* at a self-sustained heat of decomposition.’’ The 
resulting gases, the ash of comhnstion, and the excess of 
steam are conducted in a swiftly moving current out of 


this chamber and condensed hydrocarbons are discharged 
by their gravity into an external receptacle, whereby the 
volatile portion of Uie oil is recombined with the fixed 
gases and the heavy hydrooarbons are withdrawn in 
I liquid form. The heat of decomposition in the genemting 
I tiliamber is controlled by the supply of steam. The 
i production of gas and witlidrawal of liquid ara constant 
: and continuous.—R. L. 

Gas nuiJcing apparatus. 1*. P. Lowe, San Francisco, 
(.’al. IJ.iS. Pat. 817,(147, April 10, 1906. 

; 'PuK unjiaratus for generating gas consUts of a casing 
I (lividcil into two chambers connected at the bottom 
by H partition wall with a bottom opening. Arches 
are built on I he bottom of each chamber, and carry 
hiosely-piled n-froctory material. Air and oil can l>e 
i aiimitted at the. top of tlio first chamber, another 
! t‘il inlet hoing jirovkled at the bottom of one of the 
rlianihcrH. Steam i.s Kiip|i]iod at the lop of the iraoond 
cliainher. which uIko eaiTicK a stack which may bo closed 
wit It a lul. The gas outlet is at the top of the first chamber, 
whilst the coke iH withdriiwu from the bottom of both 
chambers tlirough Huitable 0 |)eningB. —H. L, 

Gas; Apparatus for imking -. I.. P. Lowe, Sail 

Francisco, Cal. P.S. Pat,. 817,648, April 10, 1906, 
Jhiic apparatus for making gas comprises a casing iu which 
it partition wall extends from tJie bottom to a point near 
; the top, forming two coinpartinc^ntH. Two arenos divide 
1 tlioso <*onipar(.ni(‘nts into four oliHinhcrs, which are filled 
I with loost'iy pilcil retract,ory ma1,ci*jal. A Due and an 
\ Hir-ldast are “ Mi-lcctivcly connected w’it-h the bottom of 
j each lower chamber.” An oil pipe di.scharges into the 
1 ujUKT chainhers; a steam pimi and gas outlet pipes are 
I provi<icd at tlic top of each lower ehamher.—R. L. 

1 Gas; A pixiratus for manufariuring and delivering -, 

! L. P. I.owc, San Francisco, (*al. U.S. Pat. 817,649, 

I April H), 11HK5. 

In combination witli an ajiparatus for manufacturing 
I gas. tlic gas is dilivcred to a comprcHsor through a service 
j pi})(‘ which has a branch pnic supplying an engine by 
! whicli the <*ompre88or is operated. Tho flow of gas to the 
! engine can lie controlled by a valve, wliich is regulated 
j by tin: prc'SKun* in tho service pipe loading to the com- 
j pressor witli winch it is coimeot-ea.—K. U 

j Gas purifit r. L. I*. l.owe, »San Francisco, Col. U.S. Pat. 

; 817,650, April 10, 1906. 

I .\ l■llUl^'MCl{ with inlet and outlet for the gas to be purified 
; IS provided with a Hi>nes of trays or lioxes to support tho 
' purifying male-rial while allow’ing froo passage to the gas. 
Several rows of stationary bars extend into the purifying 
material to disintegrate the same by their motion due to 
changes of tomjMiraiuro. -R. L. 

. Gas prtshtrer. F. (*. Hobart, Beloit, Wis., Assignor to 
' Fairhanks, Morse and (lo., (’hioago, HI, U.§. Pat. 

I 817,863, April 17, '906. 

! An annular vaporising chamber is formed round a fuel 
i storage and feeding liopper at the top of the producer, a 
I space being left all round the hopper between it and 
; inner circular ivall of the vaporiser, which has ribs that 
i jiroject into tliis apace. The cover of the vaporiser 
{ extends over the annular space and is attached to the 
I sides of tlio hopper. Valved poker-holes in that part 
I of the <*over wliich is above the annular space, and openings 
I into tho vaporiser through which tho steam can pass to 
1 the lower part of tho pioiiueoi*, am providwl. -W. H. C. 

i Ga.s-pur%fU r. K (k .lonos, San FriUicisco, (3al., and S. T. 
i Wellman, (llevelund, Ohio. U.8. Pat. 818,891, April ^4, 
I9(m. 

THJfi jfas to he purified enters tlic apparatus, 1, through 
the piw, 2, and, after beinc mixed in tlie conical cUasubor, 
4, witn vapour introduced through the pijies, 7; and 6, 
is injected along with the vapour into the tube, 5, The 
mixture passes down this pi]>e, its passafio being bnpeded 
by the spiral baffios, 8, and the piurified gas then passes 
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upwards, as shown hy tho arrows, to Iho outlet. 3, Any 
condensed liiMiid ilows away throuj»li the pipe, 13, whioli 
is sealed us shown.-W. Jl. C. 

Fivbnch Patents. 

Covipounds for hradiiff; Ay</Umior(iic^l - (ttid proccu/f 

for manufneiuriny them. A. Andrieu and P. Cliraud. 
Fr. Pal. adO.Sdl, March 13. lPOr>. 

Cii(m;U)()UTE. an iisliestos-likc ininoral, is soaked in 
10 nor cent, of its weijtht of milk of lime and dried. It 
is itiun mixed witli t^oal-dnsi and agglomerated (uther by 
lieat or by preHMure, ufl<‘r aildition of 5 pi*r ccint. of 
niagnesiuiu chloride. The material is then impregnated 
witli heavy oil, petroleum residues, or tar and dried on a 
bed of powdered aluniniti: and mangHiiile. The dried 
mixture when burnt is said to afford un easy means of 
rapidly raising steam.-W. H. C. 

Briquettes made vrith an aggtutinavl solnUe. in voter; 

Process for rendering vnnltendde in. the air - . 

R. Boek. First Addition, dated Nov. IH, UKtri, to 
Fr. Put. 32ri,7PH, Oct. 27, l»t>2 (this J., 11K»3, 73fi). 

Thr addition relati's to a metliod of carrying out the 
process dcserihed in the original patent, and consists 
in heating the coal, befon? it- is briquetted, to a tem¬ 
perature slightly higher than that, to which the briquettes 
ore subsequently healetl to «-arbonlse the ngglomerant. 
The object of the prehminary heating is to ])revent the 
evolution of gas iluring the* cuil)oniHRtion of the 
agglomerant. W'. H. V. 

Oas-retort furnace. P. Parsy. Fr. i’at. 300,070, 
Feb. II, JOOfi. 

The retort setting is divided into a number of vertical 
chambers, each ebamber containing only one vertical row 
of retorts. Kacb pair of chambers is heatetl by means of 
a separate generator and reoiqierator, which are situated 
upon the saiiio floor level as tlie retorts and occupy a 
vertical compartment separating the one retort-chamber 
from the other. The generator gases and secondary air 
from eacli generator and recnijairator are distributed 
between the two (lorrespoiidiiig retort-chambers, entering 
the latter through orifices at the top, passing with down¬ 
ward combustion over oiU5 side of the retorts, and flowing 
up the other side to outlets at the top. These arrange¬ 
ments are designed to ensure the uniform heating of all 


the retorts in the bench, and to obviate the obstruction 
of the gas orifices, which is aometimes caused hy falling 
particles of refractory material, &o., when the orifices are 
situated below the retorts.—H. B. 

Gas or steam ; for introducing —— into the irUenot 

^ gas retorts. Stottiner t^amotto-Kabrik A.-(3 vorm 
Didior. Fr. Pat. 360,032, Dec. 2, 1906 



I 3’iiK channels for the introduction of steam or gas into 
j the intenor of the retort are in the form of tubular 
1 conduits made of refractory material lilted removably 
I into tlic retort; as, for cxainjile, in tlic cross-sectional 
j illustration given, wherein the tubular conduits D, 
I provided with outlets, K, for the Bt<«im or gas (the over- 
j iianging projei-tions, 11, serving to keep the coal from 
I blocking the imtlots) an? keyed into the retort in such a 
j manner that they may easily he withdrawn if necessary. 

Gas producer viih doienward' combustion. L. A. David. 

Fr. Pat. 360,068, Dec. 4, 1005. 

The jirtalucer, whitth rests in a watcr-seabHl ash-pan, is 
surrouiuled by a deep bell, HUMjionded over it from above 
i Whilst llio prodm-er is in operation, the ai*" supply Hows 
' up the annular space betwciMi the bell and tins producer, 
taking up the heat radiated from the extenor of the latter, 
! and enters the combustion ebamber at the top. By 
lowering the bell until it rests upon the top of the com- 
I bustion <*hamber, the latter can be closed, and by raising 
j it until its lower edge is above the top of the prinlucer, 
I tresh fuel may be chargi^d in. The upper portion of the 
i bell may be lorinod as a reservoir for ]i<|nifl, which may be 
allowed to drop into the fuel in the coiulnistion chumber ; 
1 or the beat nmy vaporise the liquid in tlu5 reservoir, the 
I vapours being diri'cted downwards into the incandescent 
fuel. The produi^er has two sujierposcil, horizontal, 
I circular grates, which can be rotat-ed in opposite directions. 
' ~H. B. 

I 

! Gases : J'roccss and uppaudus for the \cattrifugal\ 

puiification of -. A. Elscidians. Fr. l^nt. 3<I(J,341, 

Dec. 12, UM.I5. Under Tnt. (‘onv.. Dec. 13, 1904. 

! Tuic gas to be purified and the washing liquid aio caused to 
: pass ill the same direction from the centre to the periphery 
j of a centrifugal purifier, c(>niprising a series of concentric 
I HJinuiar spaces in which the liquid is w’hirled and splashcHl 
' about on its w’ay to llic pcrqibery, being IIuik brouglit 
! into mtiniatc conlaet witli the gas. The apparatus 
1 described consists of two horizontal ilisi-s, bolted together 
I at a suitable distance apart, on the opposed surfaces 
of which ar<5 attached several conientrn; annular par¬ 
titions or baflles, those depending from the upper ilisc 
' alternating with those rising from the lower disc, and none 
j of them extending across tne whole way to the opposite 
disc. The discs, which are provided centrally with inlets 
for the gas and liquid, are rotated at high speed within a 
casing w’tiich has gas and water outlets at its periphery. 
As all the annular partitions ini'line outwanls towards 
the periphery, the liquid is both whirled round and 
proioctea violently from the free edge of each partition 
against the inner side of the next, anefiso on in a zig i'iig 
course to the periphery, being thoroughly broken up and 
* brouglit into intimate coni^t with the gas Various 
modified forms of the discs and partitions are dcK-ntn^d 

-H B. 
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Oasca or vapourd andliquida [waahing ga$ea\; Apparatus 

for obtairting rmprocal action hetwatn - W. Feld 

Fr. Pat. 860.873, 1)60. 12, 1906. 



IjiK apparatus consiwls t)f h iiuniix-r of suporpoMod busniH, j 
01 “ trays, 15, which (“fMilain the li(jijld and whicli arc ]U“o. ! 
vidcd with <)vcrllow })ipcK, b, arid with inverted truncated ■ 
cones, wliose lower dip hclow the runs ot the I 

hasiijH, 11, tlie whole l)cin^ enclosed in the casinj^'. A. A ! 
numhor of «“oiicontnc tul)c«, r, wliicl) lerininatc al)ov(‘ iu j 
the snperjMmed discs. K, are al.taehcd to and rot:ite<l l.y f 
th<i central sliuft, 1>, and cause tlic litpiid contained in 
U. to rise between tlu^ tul>es, v, mid to bo dispersed, liv 
centrifugal force frouj the discs, 1C. in tlio form of spray 
whioli falls back into the basins, 11, The <^as enters tlie 
apparatus at F, and following t/he path indicatctl by the ! 
arrows, passes through the falling H))ray of liqiiid in each 
chamber, and rises to tlio top, whore it is eoiupellod by the 
uarlition, H, to pass thniiigii the gauze filters, (b it is 
hero doprived of any spray wlncli it may have carried 
forward, and finally escajies from the ajiparatus through I 

- W. 11. C. 

Hlnmination by pvtrUnan, bmzinp and alcohol; (Compound 
of efu-Ammln ghdng greater brtllianct/ to — ... K S 

Mathon. Fr. Jhit. :ir>9.7}W, Nov. 27, 1906. 

A MIXTUUR of about 9r> parts of magnoHiuin auljihato, tour 
parts ut spernuKU'ti, and one part o'f paraflin wax, all in 
powder, is “ dissolved ” m tlie petroleum or alcohol in order 
to give greater brilliancy to the light obtained.—W.li.C. 

MatUlcs; Process of tritUnient of fabrics or threads for 

the inamfactuTc of incandescence -. A. I. van 

Vriesland. Fr. J‘at, 369,946, Nov. 29, 1906. 

TiiK fabric or tbo thremi is treated wholly, or at parts, 
with acids or alkaline solutions sufficiently strong to pro* 
duce a oontraction of the material, for the ptu'puse, e.g., 
of rendering the knitted stocking narrower when the 
mosbos are too wide, or for strengthening the thread whon I- 
the latter is too thin, or for stroiigthenijjg the head or pro-* 
ducing local constrictions, &c.—H. B. 


I m*—DESTRUCTIVE DISTILLATION, 
TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

[CorUinutd from iiage 428.) 

Petroleum; Notes on the chemical ezamtTuUion of -. 

K. Charitsohkow. Wostnik shirow, 1906, 7, 14; 
Chem. Zeit., 190(1, 80, Itep. 142. 

Tjik examination of stored petroleum from Grosny by 
the Bohnstodt-Oeislor (aniline) ^(^aot^ou revealed the 
prosonc.c of sulphuric esters. The amount varied inversely 
with the (quantity of acid used in the acid-refining process, 
being equivalent to 0*(K>227 grm. of sulphur trioxido per 
litre with (b6 per cent, of acid, hut only 0'000C7 grui. 
whon 2 per cent, of acid had been used. Thoso coin|>oiuid8 
are undeHirablo, since they Iwvd to the charring of the 
wick when tlie oil is burned iu lamps, but how they 
originate and ui what form is still undetermined. Sulphur 
also reduces the illuminating power of the oil, even whon 
fin'seni in but small amount. A simple method of 
detormining the sulphur ooiiteut is by distilling the oil 
from metallic potassium, any sulphur present combining 
with the mcLal. 3'ho author considers that the sulphur 
content should he taken into account when judging tho 
purity of RusHiaii lamp oil, and ho approves Weber’s 
suggestion that the percentage of iinsaturatod hydro- 
oarlmiis sUonbl also be doterininod.—C. S. 

Paraffins ; Transyareni and milky -. H. Hittler 

and K. Lichtenstern. Chem. Rev. Fott- u. Harz-Iiid., 
1900, 18, 104-105. 

“ Miukinkss ” in jmrafllns is attributed by the authors, 
not to (lifTorenoes in the melting points of the different 
conatituonts as asserted by Noustadtl (this J., 1906, 171), 
but to the presence of paraffin oil. Thus a sample of 
milky paraffin was found by Holde’s method to uontaiu 
only 94 to 96 per cent, of solid jiaraflin, the residue, 
Isolated by extraction with alcohol-ether, consisting 
of paraffin oil. This comdusion was confirmed by 
experiments witli paraffins of high and low melting points, 
whicli wore rendered “ spotted ” or “ milky ” by tho 
addition of 0*6 to 3 per cent, of paraffin oil. Tiie addition 
of 0*2 to 9*3 per iient.. had little, if any, effect. Evidence 
against Neustadtl’s view was tliat transparent paraffins 
of the most divergent melting points (<:.{/., 67® and 42® C. 
could be mixivl ui equal jiroportioiis without any appre¬ 
ciable eff ect on the transparency, although, in some cases, a 
bluish “ caHt” was produced.—C. A. M. 

Pctrole,um produetion of California. For. Off. Ann. Series, 
No, 3664. 

Aoookmno to the liguros prepared by the Oalifornia 
Petroleuin Miners’ Association, tho produotion of oil in 
California in 190 5 was 36,671,000 galls., as against 
28,470.026 gulls, in 1904. 24,337,828 galls, in IIK13. and 
13,973,500 galls, in 1902. 'J'be Kom River district 
continues to be the largest jiroduoer, and is credited with 
14,(H)0.(KK) galls, in 1906, followed by Ooulinga with 
8.869,(.Kk) galls., and Santa Maria and Lompoc with 
6,300,(MM) galls. There has been a large increase in the 
number of wells, ami Hufliciout drilling oporatious are pro- 
<! 0 «ding to insine a further incroaso of production for 
1900. The greatest activity iu drilling is notod lu the 
vicinity of Santa Maria and Jjompoc, wuero 42 now wells 
are being drilled. Tho total number of producing wells 
is 2,116; wells being drilled, 123; ana new derricks, 
52. 

The heavy slirinkage iu the consumption of coal must 
not he ^ken as un indication that the fuel demands of 
(laliforuia have been loss than in 1904. This defioienoy 
has been more tiian made good by tho output of fuel 
oil, which has increased by over 7,000,000 barrels as 
comiiared with 1904. The amount of crude oil exported 
during tho year is estimated at 800,000 barrels, tho bulk 
of which was sent to (3una and Japan by a lino of tank 
steamers rucently established by the Staudanl Oil Com¬ 
pany, which sail under the British iiag Tho railroads 
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of the iStat<* are believed to be coimiming about ir»,(K10,0(10 
barreis annttally, luid tho low price at which it is being 
urudueed for trausporiaiiou uiul luauuiacturmp purpoHCH 
luiB proved of ine«ti?Tiflblo advantage to all linoa of r-oin- 
inorce. Tho Htandard Oil (’ompany’n pipe lino from 
Jbikor.s(iold to Point )\irliinond is praelirally a failure. 
I'ho gravity of (’alifornia oil in Much that pumping, 
boating and dilntbm Hiitlioient to inako it How fri'oly 
have not been found pra<’tical. 'J'be company is. therefore, 
reiorling to water trauRportation, and is erecting a plant, 
for building Htee! l)arpoH. 

Tho Ujiioii Oil (‘onipany of (‘alifornia buH (]cvelo|iu(l 
a plan to extend its businoBs l>y entering tlie niarkets of 
tho Atlaiitie Hoaboaid and Europe with <-rudo and refined 

i ictrolouni oilw. 'rranaportation faeiliticK were tho great 
liuwhack. blit tlie difiieulty liaa been solved by a eon* 
i-oji«ion to run a |)j})e lin<‘ acrosw (Ik; IstliinuH of Punaina, 
which IniM betsii giunteil te the eninjiany. Slnpuieiith of 
the neecMHary jnpu !wi\e already eumnieiKcd fiH.in tlie 
EaHtt'rn StatcH. and it is expeiteii (hat the line* will he 
voinpJoted by tiuly 1. P.MHi. 'J'lie eonipuny has riM-ently 
purchaHed six additional Htt aineiK wiiich will In* uhciI in 
the traUHportalion t»f oil. and the reilnery on the lbi;y of 
fSan Fiaiiemeo is being uteatly enlargeil to supply the 
iucrensiiig demands. 

The six tank steainerK owned liy tin; eonijiany and 
plying in J’aeitie waters have a joint eiirrying (apaeity 
of ti,tMK).O0() galls. It is uriaiigetl lliat live of these shall 
carry oil ilireet fiotn Santa P.arliara and other lii'lds in 
Southern ('aJi1(»niia to Punaina wlieiuc the caigoes will 
he pumped across the Islliiinis into the Imlds of I wo tank 
steamers for eonveyaiu'e to New \ork and other Atlantic 
porta. |T. K. I 

Knoi.isii Patents. 

C'o^fc, mviiumitiy iUnnomUing gas. tar, benzol and other 
•pruducts : and apparatus for tin produciiov of 

- - bg the distitlalion of coal, Ugvit<, turf and ofln r 

carbo7nic(:o'u» fnatrruiis. J. (h Aarts, l>«.)ngen, ‘Holland. 
Eug. Put. K1H7, A]inl 17. 

SBEFr. J'at. 3n;j,P28Vf JHOr.; thisJ.. 11)05. K. Ji. 

Alugnenum .wtpfnih oblfnmd iv the kiunrv tnethod o/ j 
profhicivg ae.(7»V avid by imiuih of magm simn aeeiaU- , \ 

ProcchN of separating and worHng up -. J. Ji. j 

(Inrrowav. Kng. I’at. (iVDH, March HI, 11)05. Vll., ! 
page 477. ! 

PNlTF.n Statfs 1'atenth. 1 

(Has fnruarr tir coh-orrn. 11. Hoppers, Emscii on tlie 
Puhr, (ieiniany. IhS. Pat. HlH.OHH, A])nl J7, IDOth 
Sek Hr. i‘at. H51.H()2 of IDO.'i ; tins,!., 11)05, KH4.—T. K. B. ; 

Coht oven. H. Hoppers, E«Heii on the Jiiihr, (iermany. j 
11.K. l^ut. KlK.2(l(>, April 17, HKMk j 

Skm Kng. I'at. lM,2«‘J<.f 11)04; (liis.l.. 1!)0P 1021.—T. H. | 

HnENl'll J^ATKM’S. I 

Coke-ovens: hnjits. in refpnrraiiire -. E. ()opi>ee. 

Fr. Pat. 351).8 ?<h, Nov. 2H, 11)05. Puder Int. Conv., .Inly 
3, 11)05. 

T\V(» regenerator ehatnhers. eoninion to the wh()le batlery 
of ovetiK, coininnnieale at eitlier end with a va^vt; chain her. 
The hot gases from tin* ovens enter <»ne of these valve 
chHrnbi'rs,’^paHM llirough and heat one of the legencralors 
Olid tiien to the im'cotuI valve ehamher, by which lln‘y are 
deliven'd to the place w'liere they are ntiHsed. At the 
same time air enters the Reeond valve ehainber, jiasses 
through the other n'generator, becomes Inaited and enters 
the first valve chamber. It (Inai passes to a conduit hy 
wliioli it is ilistributeil to tin; ovens. At appropriate 
intervals the valves are reversed, but. as the air alw-ays 
enters tlirough tho Biwne valve ehamher, the direction in i 
wluidi the gast s and air pass through tho oven Hues roniains 
thp same. - W. H. ('. 

j8o<i«, ointment or piste for disinfeeiinff pirpiseH ; Process 

Of making -. \Pcat. tor.J J. Kesalcr and Ck>. 

Fr. Pat. 300,174. Dec. 7, 1006. XVIUC’., pago 403. 


IV.—COLOURWQ HATTBRS AMD 
DYESTUFFS. 

(Continued from page 424.) 

i Catalytic substances ; Influence of -on the substitution 

of aromatic rings. K. Hoiderinaiin. Ber., 1906, 39, 
1250—1258. 

ANTHiiAvtONoNB aiid itft derivatives ou sulphonation 
yield /f-suljihonic acids almost exclusively, unless mercury 
IS present, when the a-derivativoa only are obtained (wm! 

! Jljinsky, Ber., 1903, 4194; R. Schmidt, Ber., 1004. 66). 

! The author sulphonated and nitrated varioim Ijonzcne, 

' naphilialene, and anthraquinono derivatives to 8c*c 
I wheliier tins iinporiHiit technical method for the preiiara* 

' (ion of n-anthraquinuneBulphonio acids was eapuhJe of 
gciKTul up]>lioation. He finds tliat the caialylie action 
of mercury is confined to this Mulphonation, and in a lpB^e^ 
degree to the nitration of anthraquinono derivatives. With 
■ other sul-'staneos tho course of thi' reaction is not atleeted 
! by the presmiee of mercury or its salts, except in tlie ease 
i ot aniline ami snlpluiric arid, where an addition of a small 
I quantity of mercuric sulphate at ISO" ('. caused “ charring ” 

' ami a vioh'iit ohullition of sulphurous acid. Tho clTect 
i of tlic incrcnry salt' in this case is to gnmtly further tlie 
! oxithsiiig action of tlie acid and to juevent Bulplionation, 

! just as in the well-known (('i-htiieal pieparation ot phthalie 
i a<'td by oxidising na|)li1haten(‘ with fnining Hulpliurie 
I acid. - il. L. 

I Tetramefhyld'iaminobenzophrnone; Nttro-'leriiatti’es o/ 

-■ A. Kiiegl. Ber., 1906, 39. 1266-1275. 

'I’llB author shows lliat tho mono and dinitro-denvatives 
ot Alichler's ketone ohlamed by Natlianaon and Muller 
(see Bcr.. 1889, 1883), and (rrimaux (.see Hull. So(;. (him., 
1898, 609), n'Mjiectively, are 3-nitro- aud 3.3'-dimlro- 
4.4'-tetrame(liyl(liainmolieiizophenom‘. 'I'lie orientation 
of the nitio loouji is thus determined by the carbonyl 
group. Ah nitration is curried out in the )iroK(!nro of a 
largo quantity of ioncentrated sulphuric aeiil, (iriinaux 
hail wrongly asHumed that the iiitro groups entered tho 
ring in the meta posit ion t o the amino groups, in accordance 
with Noolting and Collni’s rule (see Ber., 1884, 2G1). 
Hy reducing the above inononitrotetramethykliamino* 
ben/.ophcnouo with stannous chloride and hydrochloric 
acid 111 the rohl. 3 anr.no-4.4'-tetraniethyldiaminobcnzo- 
plienone, m. jit. 139" ('..was obtained. The acetyl rom- 
ponml, m. pt. 153*5'' 1,54*5''' (on reiluetion with zinc and 

iiydrochlorie. acid m llie cold yielded 3-acctamiiio-4.4'-tetra- 
methyldipluMiyliarbinol, m. pt. 145-5'—146'’ 0. These 
suh.sf,liners were shown to be qnit(' distinct from the 
corresponding w-substitutefl products, whioh were 
pnqiarcd for eoinfmriHon. ’I’huH 2-ai'e1,amino-4.4'-tetrn- 
inetliyldiaminolienzophenonc. olitainod i>y oxidising 
2 - acetamino - 4,4' • telrainethyhliHininodipiienylinethane 
with I’ldorani! melts at 162'^' d. On saponifii-atiori it yields 
2-amino-4.4'-lo(rameMiyhhaTninohenzophetione, in. pt. 
265',5‘'’ and on reduction 2-aeetamino*4,4'-tetTamctiiyl- 
diphenyleailMiiol, m. J)t. 165' 169^ 0. 11. J^. 

(luUaeetnphviiove : Condensation de.iiruliris of 

M. Kiipe and 1^. Vfiit. Zeits. f. Farben-lmk, 1906, 6, 
101 105. 

(.'oNiiKEHATiox ilorivativcH of galhu'Ctophenone have been 
jirovKmsly prej'aml and dcsenbed by and one of 

the authors (this J., 1899, 30). The. research hoA been 
conlmued by the present authors with the object of 
determining th<; chroniophoric iiillueiice of ceiiain grouw 
in their inolceules on compouiidH ot the saiiic class. To 
this end tlie following compounds were prepared:-- 

o; 1 th. and p- Mtrobenzylidaie - galiacelophaioms, 

('eH 2 (OH)a.dt>.dH ; (Tf.d(,H 4 .N 02 , crysUlliBing rtHWiM- 
lively in grcM'iiish yellow, pale yellow, and goUlen-yonow 
iMiedies, ot m. pis. 212", 1)4’ and 138'’ d., obtained by tho 
action of dry hydroehlorie acid gas on mixtures of each of 
tlie three iiitrohenzaldehydeH and gallacetophenone 
in idooholie solution. Haeta- and pira-niircd)enz<d-di- 
gailacdophenoncst l.CflHjj(OH)3.0O.CHa]a; 0H«CgH4.N08, 
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former! by oondecuing m- and p-uitrobenzaldebydes with 
t-riocetyl-gallaoetophonone and hydrolysing the resulting, 
products, orystailUe respectively m yellow and pale yellow 
noodles, melting with decomposition at 220®—230® and 
212° C. Attempts to prepare, from gallacotophononoi and 
protocateohuic aldehyde, a compound of the formula 
C^Hjj(OH);i.CO.CH: (^H.CgHalOHlg, resembling in con¬ 
stitution Maolurin, CeHglOHla.OO.CflHalOHij, were 
unsnccoaaful, but its methylene derivative: 

(HO)3CaH,.CO.CH : : i\CB^ 

was obtained bv condensing, in alnoholio sulutioii by 
moans of dry hydrochloric acid, triacetylgallacetophenono 
(2 parts) and piperonal (1 part) and hydrolysing the 
resulting compound by pouring the solution upon a 
mixture of ice and water, collecting the crystalline mass 
which separatoH and boiling it with alcohol. The 
product, methi/lem'. - 3.4 - dioxi^bp.nzt/lidf.ne ■ yaUacf-Co- 
'ph('.non€, is insoluble in water, but readily soluble in 
alcohol, toluene and benzene, from the last of which it 
crystallises in golden-yellow needles (tn. pt. 208° C.). Con¬ 
centrated sulphuric acid dissolves it with a deep red colour. 
Its dyeing powder is remarkable, 1 por cent, of it suftieing 
to dye alumina-mordanted cotton an intense orange, 
or iron-mordantod cotton black (or reddish-brown? see 
below), or chromo-mordaniod wool brownish-orange. It 
also dyes from a slightly a«nd bath unmordanted wool in a 
pale yellow colour. After repeatedly crystallising it from 
alcohol, the dyeing power becomes reduced, presumably 
owing to the separation from the methylene-compound 
of the free dihydroxy compound formed by its ^oom- 
position, with which it is admixed. As, however, the 
m. pt. of the principal product remains unaltered after 
this treatment, it. would Hoern tliat the quantity of tin* 
dihydroxy (.‘ompound thus formed is very minute. The 
behaviour in dyeing of those coini»ounda, in (^^mnansou 
with tliat of galtacotopheuoiiu, is shown m the iollowiug 
table 




NH 


(J) (6) - 

v/llg 

On treatment with hydrochloric acid and sodium nitrite, 
these bases are convertod into isoiiitroso compounds, 
which yield dyestuffs with alkaline/3-naphtliol. o-Tmuidine 
yields tlie compouiul. 

Siui'i! o-«iibsti1uted bases yield oomjiounds containing 
only throe grmips united to the benzene rings, whilst 
y^-substituioii baHiiH yield compouuds <}ontaining four such 
gr()U(>s, it follows tliiit groups in the ortlio position hinder 
the introduotiou of the OllgOli group into the bcnzoiio 
liueicus,-—A. S. 

Bv.nxyUnii‘imidcH. K. OrlolT. J. tubs, phys.-ehem. Oeii., 
190(1, 37, 1272 -1277. Chom. Centr., \sm. 1, I4l«. 

A MiXTUKK of J mol. of tartaric acid and 2 inols. of formal- 
deliyde m 35—40 per (?ent. solution, is lieatod in a closed 
liask and then, after cooling, 2 mols. of aniline are gradually 
added, (pooling the iiuxtnre by water if necessary. Tho 
rea<*tion product is dissolveil iu hot 70 percent, acetic acid, 
the solution concontrateil. tlie rcshlue dissolved in water 
and alkali, alkali carbonate or ammonia added. A white 
}»reoipitate is prodneetl which grmlually turns yellow. 
AfUn’ drying at 100° C., the product, benzyleiie-imide, 
JiHs the formula: 

It IS sc)lublu in liot acetic acid, insoluble in alcohol and 
etlier. With nitrous acid it yields an isonitroso compound, 
whu'li forms dyestutls with alkaline /3-naphthol, and can 
thus be used for tho proyiaration of dyestuffs on the fibre. 


On cotton 
mordantf'd with 


On wool 
mordaTitod witfi 


Iron 

(;t per fuait of dyestuff). 


Chroini'* 

(!( prr cent, of dyestuff). 


Chrome 

(1 per cent, of dyestuff). 


(lallacctophiMionr (” Allzarm Vrllow r,” BASF)... 
o-Nltrobpn»l-aaHawtophcmmi*. 

M- ,, . 

V’ .. . 

T/- Nltrobe*nf.ttl*dlffnllacctoph(5nonc . 

Mcthylene-S.S'dloxybrnKal-gatiartdophriiom'. 


(irny 

l.inrlc oliic 
(Jrryirth'blark 
LOack 

(Jrryish-lilack 

10‘ddiHli-briiwn 


1‘ttll* olivp 
Dwp orange 
Dull oruiicre 
YellowiBh-nreen 
Yellow 

Bright craii«e 


Yellowish-Olive 
DqH otlVi) 

JL>ull olive 
OHve 

T^oep yellowish-brown 


—E. B. 

: 1 ntroduction of (hr and ClI^ groups into 

primurif aromattr - awl the prcparafion. of iminc 
msf-M, E. OrlolT. J. russ. p!iys.-chi*m. Oes., llMMl, 87, 

■ 1255—12«9. Chem. Centr., iVKIfi, 1, 1413—14l(>. 

1‘hk imino base, 

' ' ' - ' " 'Cll.jC2), 

from sodium formanllide .and formalin (this J., 19(15, 325), 
is soluble in glacial acetic acid, and on heating lo 140' (I. 
is couvertod, without melting, into tho brown comyx>uiul, ! 

The imino base from jl3-tormonap}illi'ilid(* yields an ' 
analogous product on heating to 149" Siinihr imiiie j 
bases wore prepared from ;>-anisidine. p-nitra liline and i 
naphthiomc acid; tlioy are smtablc for (he jireoaralion j 
of azo dyestiifl's on the fibre. The inune base fnnn J 
diaminodiphenylmctliane has the constitution, 

and is slightly soluble in mineral acids, p-Toludino yiebls 
a mixture of tho compounds, 


Per teclinical purposes, it is not. necessary to isolate tho 
iiume base, tlie acetic acid solution being used directly 
for the production of the isonit nwo eompoimd. Benzylene- 
iinide can also be obtained by first preparing anhydro- 
fonnaldohyde-anilino from formalin and aniline,* and 
licating tliiH with a mixture of aqueous tartaric acid and 
gloihal acetic acid. 55* grms. of the hose are obtained 
from 35 grms. of 35 per cent, formalin and 37 grms. of 
aniline. Tlie tartaric acid may fie rejilaoed by oitrio 
iKud. Imido buses were also prepare<l in an analogous 
manner from o-aniHidino and o- and p-toluidino. base 
from o-anisidine can bo used for tho production of dyestuffs 
on tho fibre.—.5. S. 

Thionin-e arvi Azoxine. dgrstufjM; ConutUaiion of ——. 

A. Hantzsch. Ber., HKMi. 89. 13(i5—1366. 

TiiK author lulmits that Kehrmann’s recent publication (see 
Ber., 1900, 914; this.!., 1905,423) contaiiiH c.xpcrimental 
ovidonoo in support of his Ihionium and oxoniumformula) 
for dyestuffs of tho Methylene and MeUIola Blue typo. 
The present short notice is intended to close the discussion. 

-H. L. 

Methylene Azure. F. Kehrmann. Bor., 1006, 89, 
1493—1408. 

(A) B) grm.s. of Methylene Blue chloride wiwo dissolved by 
warming in 1 litre of water, the solution cooled, treated 
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willj 10 of .a -iO pn- cent. Hohition of caufitir Hoda, and 
allowed to stand for 24 hours. After passing a current 
of air fhrougli for half an hour, a further 5 c.c. of caustic 
soda solution were added, and the whole allowed to stand 
for H lurther 12 liours, with occasional agitation. The 
solution was then made faintly acid with n<'<iic acid, 
diluted to litres, licuted to 40"—HO" and after 

liltering, if nci'c-^anry. re]>catcdly ojctracted with (diloroforrn 
to icniovc Methylene Violet. The residual aqueous 
solution waw niad(' stronuly alkaline w’lth caustic soda, 
and the Methylene Azure imse extracted with chloroform. 
From the chkuoforra solution, tlie acetate of the colour 
base was obtained by shaking out twice with 50 c.c. of 
water containing a few drops of glacial acetic acid. The 
littered solution ot the ncetatc was treated with the 
necessary quantity of eonceiitrated hydrochloric acid, 
and after standing’tor 21 liours. Motliylene Az.ure chloiid© 
was obtained in brownish gli.nlening needles with a faint 
greenish lustre. 

(R) About 1 grni. ot Melhyleiie Azure iodide obtained 
l*y Bcintlisen's method (Anniden. 1885. 230. 170) by the 
oxidation ot Methylene Blue with silver oxide, was 
extracted several limes with hot water, the solution cooled, 
nnule strongly alkaline with caustic Hr)da, and extracted 
with cliloroforni. I'Yorii the chloroform solution. Methylene 
Azure acetate was <))>tfdncd as described above, and 
from this tlic ehhirirle was separaled by Ijralnient with 
liydroclilorii- acid and sodium ehlondc. 'J’lic product was 
similar to but not identical w'itii that described under 
fA), being somewhat more soluble, and giving a inoro 
bluiBh-green solution in concent rated sulphuric acid. 

J5y <-omj>aijHon with synthetically prcimred products, 
the author identdied compound f*A) as unsyuimctrioal 
iliinethylthionium chloride, 

/ ^ V 

>'fln3.N(fTT,)2. 

and eoinpouiul (B) as triinethyltluouiiun chloride. 

Whether the Mctliylcne Azuie obtuuicil <‘nns]Bts chii'lly 
of InmcthyUhioiiine or of dnnethylthioidne depends ujion 
the method of preparation and purification. ]1, for 
example, n mixture of the ehlorides of the two eoinpounds 
mentioned be repeatedly crystallised, the final product 
consists of almost' ]mre dimcihyltlnoiune chlonde. the 
more soluble tnmet hyl t onipound remaining in the mother 
liquors.—A. h*. 


Knolish 1Wtknt«. 

DytfiiujjA; Aiannjactun' of »?e«’ ra«j materials and of neiv 

azo - iluTefrow. (b Nuth, Ncuilly aur Seine. H. 

Hohl and H. Kuogg. rnns. Eng. l‘at. 14,dlH, July 15, 
11)05. Under Jut. Conv., July 10, 1004. 

Skk Er. Bat. 344,844 of 1004 ; this J.. 1004,1210.—T. F. B. 


Indigo paste; Mavvfarivrr of — . J. Y. Johnson, 
London. From Badisehe Aniliii und Soda Fahrik, 
Ludwigshafen on Rluim, Oennanv- F.ng. Bat. 1U64, 
Jan. 25. 1000. 

Tndjoo pastes for tlie fermentation vat, e.g., those preparwl 
according to Eng. Bat. 3108 of B,H)4 (this .1., JU05, 24) 
have till' disadvantage that, when uhccI tor dyeing, tliere 
is a ceitaiii delay wliile the indigo is being reduced. It 
is now found that if a reduced form of indigo, for instance 
indigo-white, be employed instead ot indigo, stable pastes 
are obtained which yield at once a vat suitable for dyeing. I 
For example: lOOt) parts of a oO per cent, mdigo-white 
pr6«l-cake are mixed with 450 parts of bran, 200 parts of 
wheat flour, 200 parts of quicklime, and 1550 parts of 
water to torni a homogeneous paste. It is stated that the 
juroportion of quicklime aUoulcl never be less than about 
25 per cent, of the amount of fermentable substances 
present in tlie paste.—A. S. 


Dyestuff 7 Manufacture of a red vat dyetng - - [Tkio‘ 

Indigo Hed^ 0. Imray, London, f^om the Society 
of Clicmical Industry, Basic, Switzerland. Eng. Pat. 
4087. Feb. 20, 1906. 

A KKi) vat dyestuff having the constitution of indigo in 
whicli the immo groups have been replaced by sulphur, 
can he obtained from salicyltliioHcetic acid, COOH.CftH^ 
.SUHg.C’OOlb (1) by heating it cither alone or hi presence 
of a conclensing agent such as acetic anhydride, and then 
treating the product in alkaline solution with an oxidising 
agent (air, sodium hypochlorite, potassjiiin permanganate); 
or (2) by heating it in presence of a suitable solvent 
I capable of yielding oxygen, e.g., a nitro derivative of nn 
aromatii' hydrocarbon. 

(1) Ten part.s of salicylthioacetic acid nro 
mix(*d with 60 parts of acetic Hiiliydiido and hollod under 
a rctiux condenser for about five hours. 1'he lU’ctio 
anhydride is distilled off. the residue dissolved in dilute 
caustic soda lye, and the dyestuff precipitated by heating 
with Hii aqueous Koliitioii of 10 parts of potaHsiiim per¬ 
manganate. To purify the dyestuff from «•«)• precipitated 
manganese dioxiilc. it. is dissolved by addition of 5 ports 
of sodium hydroHulphite (hyjiosulpliite), the solution is 
filtered, and the dyestuff rc-pri'cipitated by r current of 
nir. (2) 'i'en jiarts of salieylthioni-ctic acid arc boiled 
for about five hours with 50 parts of nitrobenzene under a 
reflux coritlcriHcr, the mixture Is cooled, and the dyestuff 
W’liicli has separated in the form of lustrous, brownish- 
red crystals, is collected, wasiied free from ailiiering 
nitrobenzene by alcohol, and tilled, (See also this J., 
]006, 3()7 ; also Kalle und (’o., Fr. Bats. 359,398. 
359,399 and 369,400 of 1905 ; this 190(1, 424, 426.) 

- A. S 

TInitko Statkh Patknts. 

Dye and process of luahivg same ; Blue - \Anihracene 

dyestuff]. O. Bally, Mannheim and H. W'oUl, Assignors 
to Badische Anibn und Soda Fnbnk, J.iKlwigshafen on 
Rhine, Ucrmaiiy. U.S. J’at. 818,336, April 17, 1900, 
Skje Seventh Addition to Fr. Bat. 340,531 of 1004. 
following theso. 

Phenylglyru) /tnli.s; I^rorcss of makhuj . W'. Bclmgliel 

umi K. Sc.huniann. Assignors to Budi.scho Aniliu imd 
Soda Fahrik, l.rulwigslmfcn on Bliine, (h'riuuny. U.S 
Bat. 818,341, April J7. I00(t 
Kkjc Eng. Bttt. 5604 of ltK)5 ; tins J., 1005. 541.— T. F. B. 

Dyestuff and process of making same ; Anthracene —~. 
O. Bally and M. H. Islcr, Mannheim, Assignor to 
Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, (iermany. U.S. Bat. 818,002, April 24, ItlOO. 

Ss!E Rixtli Addition of June 22, 1005, to Fr. l*at. 349,631 
of 1904 ; this J., 1906, 14.- T. F. B. 

Dye. and process of making same : t^ulphitr — {Itulphidc 
dyestuff]. A. Schmidt, Assignor to Farbworko vonn. 
Meister, Lucius und Briiniiig, HOchst on the Maine, 
Germany. U.S. Bat. 818,980, April 24, 1006. 

Sjck Eng. Bat. 14,543 of 1006 ; this J., 1900, 260.—T. F. B. 

Dye and process of nuihing same; Yellow - — [Azo 
dyestuff]. F. Scholl, Assignor to Farbwerke vonn. 
Hieister, IjUoiuR und Briiniug, HOchst on tlie Maine, 
Germany. U.S. I’at. 818,081, April 24, 1006. 

SBKGcr. Bat. 158,148 of 1904 ; this J., 1905, 542.—T. F. B. 

FnicNCH Ba'J'entr. 

Indigo ; Proce.-is of maling dyestuffs from chlorinated -. 

Farbw-tuke vonn. Meister, Lucius und Briining. Fr. 
I’at. 360,477. Feb. 24, 1905. 

Sbe Eng. Bat. 3182 of 1905 ; this J,, 1006, 964.—1’. F. B. 

Dyestuff svitahle for tlu> preparation of lakes; Process 
for making an azo -— . Farbwerke vorm. Meister, 
Lucius imd Briining. Fr. Pat. 360,665, March 4, 1905, 

Sek Ger. Bat. 163,(544 of 1904 ; this J., llKMi, 216.- T.F.B. 
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Indigo Whitt; Procest for twining ’preparations of - 

euitaUe for the vat^ and tspecidUy the fermentation vat. 
Farbwerke vorm. Moiater, Luciua und Brl'ming. Fr. 
Pat. 360,668, March 6 , 1906. 

Sbe Eng. Pat, 4647 of 1906; this J., 1906, 174.—T. F. B. 

Vat dyestuff; Production of a new -. Farbwerke 

yorm. Meister, Lucius und BrQning. Fr. Pat. 360,292, 
I)oc. 9, 190.5. Under Int. Conv., Jan. 30, 1906. 

.4 NEW dyestuff which can be applied from a vat in tlm 
same way as indigo is obtained ny heating with alkali 
the glycin formed by the action of cbloracetio acid on i 
dtanthranilic acid. I 

Example. —31 *6 kilos, of sodium dianthranilate are j 
dissolved in water and 26 kilos, of sodium chloraoctato I 
added ; the solution is heated under a reflux eondensor i 
until tlio yellowish-brown product which se(>arate 8 . no ; 
longer increases in quantity. This is fiitei*ed off, washed ' 
with wator and dissolved in sodium carbonate solution | 
to obtain a neutral solution of tlie sodium salt of the i 
glycin. It is finally evaporated to dryness. Twenty ; 
kilos, of this salt are introduced into a mixture of 26 kilos, 
of caustic soda and 20 kilos, of caustic; jKitash heated to > 
260® C. The mass is heated for a short time at 270"'— : 
280® 0 . I’he cold melt is dissolved in water and the • 
dyestuff separated os green flocks by imasing in air. 

—A. B. 6 . 

Dyestuffs; Process for making yellow to orange-ydlovy i 

sulphide - -. Act.-Ges. f. Anilinfnbr. Fr. Pat. ; 

360,780, March 10, 1906. 

SK«Eiig.Pat. 27,091 of 1904; this J.. 19f»6, 1107.—T.F.B. ' 

llye.atuffs of the anthracene series : Production of new -. j 

Jhidische Anilin und Soda Fabrik. Seventh Addition, | 
dated Mov. 9, 1906, to Fr. Pal. 349,631 of Ilec. 21, | 
1904. Under Int. (-onv., Oct. 9, 19(16. j 

By treating tl^e dyestuffs produced by the action of alkalis i 
on the benxantlironequinolines and ben/.anthronos with j 
halogens, new dyestuffs are obtained which differ slightly 
in shade from the original dyestuffs, and, as a rule, are 
more easily reduced in the dye-vat. 

E.ramjle.. —One kilo, of cyanantlirene is suspended in 
10 kilos, of nitrobenzene at 60®—70® C., and a current of 
dry chlorine is passed in until a sample, precipitated 
with alcohol, gives with an alkaline solution of hydro- 
sulphite (hyposulphite) a vat of a greenish-blue colour. 
The dyestuff is then prifcijutated with alcohol, filtered, 
washed with alcohol and dried. ■ -A. B. S. 

Indigo white i^rodttefion of dry, stable alkali salts of -. i 

Badischc Anilin und Soda Fabrik. Fr. Pat. 360,447, 
Dec. 9, 1906. Under Int. Conv., Oct. 7, 1906. j 

Skk Eng. Pat. 23,122 of 1905 ; this J., 1906, 66 .—T. F. B, 
German Patents. 

Dyestuffs of the. cyanine series; Process of preparing 

sensitising -. . Farbwerke vorm. Meister, Lucius 

uiid Briining. Gor. Pat. 167,770, May 20, 1903. 
Addition to Gor. Pat. 107,169. March 14, 1903. 

Instead of using toluqiiinoliue or toluouinaldine for the 
preparation of cyanine dyestuffs as ciesoribed in the 
jirincipal pitent (see Eng. Pat, 9598 of 1903; this J., 
1904, 384), methoxy- or ethoxy-quinoline or -quiudaldiiie 
is employed. p-Toiu(Juinamine<p>methoxyquinoline- 
cyanine ethyl iodide and u-raethoxyquinaldine-p-tolu- 
quinoline(;yanine ethyl iodiclo are specially mentioned. 
These new dyestuffs are stated to produce photographic 
onuilsiotis possessing high red-sensitiveness ; the sensitive 
lutud is very even, with no break in the green ; the plates 
oiitainod are said to be stable and free from tendency to 
fog.-T. F. B. 

Vhloroindigo ; Process of preparing -. Farbwerke 

vorm. Meister, Lucius und Briining. Gor. Pat. 167,830, 
March 6 , 1904. 

Dry indigo or one of its salts is suspended in an indifferent 
solvent ie.g,, carbon tetrachloride) and treated with 
chltnine In presence of some chlorine-carrier (e.g., iodine), 


either at the ordinary {irossurc, or at Increased pressure 
According to the extent of the chlorination, the product 
dyes rodder and brighter shades. The dichlorinated 
product is said to givo very similar dyeings to the product 
obtained synthetically from m-chloronitrobenzaluehyde. 

~-T. F.B. 

Dikes [from azo dyestuffs ]; PriKess of prejuiring red 

colour -. Meister, Lu(;ius und Briining. Ger. Pat. 

166,823, Aug. 20, 1904. page 48U. Lx* 

Dyestuffs : Process of preparing new flue mordant oxazine 
— . Farbwerke vorm, Meister, Lucius und Bruning. 
Ger. Pat. 166,079, Oct. 7, 19(H. 

Gai.t.ocyaninks arc condensed with one of the amino- 
hen/.oh; acids in presence of a suitable solvent, at a high 
temperature: the resulting oxazine dyesiufTs are soluble 
in water, and bluer in shade than the original gallo- 
cyauinos. They are Hpplicable directly to dyeing and 
printing, and produce fast lakes with chromium mordants 
on animal or vegetable fibim— T. F. B. 

a-ft-Eitromethoxyantkraquinones: Process of preparing 

-. Farbwerke vorm. Meister, Lucius und Briining. 

Ger. Put. 167.099. Nov. 8. 1904. 

'J’he two <linitroanthrnquinones (o-/3- and «-a'-) obtained 
by nitrating anthraquinone, and separated by fractional 
crystRlliHation, behave differently when heated with 
alkali methylate; the a-a'-derivative is converted into 
the dimethoxyauthraquinone, whilst, if equal mols. of 
tlje methylate and dinitroanthraquinone arc used, the 
latter is coiivertetl into a-^-nitromothoxyanthraquinone. 
It differs from (be rt-/3-<linitro-coinpound in being easily 
soluble in concentrated sulphuric acid ; it can also be 
reuilily crystallised. —T. F. B. 

Dyestuffs ; Process of preparing mordant-dyeing 

o-hydroxytnonoazo -. Faruwerke vorm. Meister 

Imcius und BrUnitig. (jer. Pat. 167,333, Feb. 6, 1905^ 
Tub diazo derivative of o-aminophenol is combined with 
chromotrope acid in strong caustic alkali solution. The 
dyestuff (lyes wool from acid baths in Fuohsin red shades, 
and gives fast blue shades on clmime-mordanted fibr (t 

—T' F. B. 

DiaminodinapfUhazines; Process of preparing --. 

Farbwerke vorm. Meister, Lu(;iuH un{l Briining. Ger. 
Vni. 166,363, Keb. 8. 1906. 

DiNArnTiiAziNE is nitrated with 2 mols. of nitric acid in 
concentrated sulphuric acid solution, and the resulting 
dinitro-comiK)un(i reduced in the usual manner to diamino- 
dinaphthazino; this differs from the known aminoazines 
in that it gives no hydroxy-derivatives by heating under 
pressure with hydrochloric acid. By diazotisation and 
combining with the usual components, azo dyestuffs are 
obtained giving dyeings on cotton which are fast to 
wasliing.—T. F. B. 

Dyestuffs anscepiihle to chuming; Process of preparing 

azo -. L. Cassella und Co, Ger. Pat. 167,640, 

Oct. 22, 1903. 

o-Amino-o-nitho-p-acbtaminopiibnol is diazotisod and 
combined with amiiionaphtholsulphouic acids or dihydroxy- 
iiaphthalenesulnhonic acids. The 2,3.6-, 2.8.6-, and 
1.8.4'arainonaptitholmonosulphonic acids, 1.8.1^4- and 
1.8.3.6-aniinoimphtholdisulpnonic acids, I.8.4-dibydroxy' 
naphthalcneinonosulphonio acid and 1.8.3.6'dihydroxy- 
naphthaleiiedisulphonic acid are specially mentioned. 
The dyestuffs dye wool in blue shades, converted to green 
by chroming ; the dyeings arc fast to washing and Hght. 

-T. F. B. 

Phenylylyein ; Process of preparing -. A. Wohl 

and O. Blank. Ger. Pat. 167,698. Nov. 26. 1903. 

A HALT of chloracetic acid is treated with excess of aniline 
in presence of a (luaiitity of an alkaline-earth whiob is 
sparingly Hohiklo iq water (c.g., calcium or magnesium 
carbonate).—'!'. F. B. 

Dyestuff: Process for preparing a disazo -. Kalle 

und Co., A..G. Ger. Pat. 166,980, Aug. 11. 1904. 
Tub intermediate product obtained from tetrazotised 
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iutrol>en7,idjno ami salicylic acid i« combined witli 1.2- i 
liaphtholsiiJ phonic acid. The dyestuff ]rro(hut*s red- I 
brown simucs on wool from Hulphuru* iichl holutiouK, i 
th© shades la'lng converted into fust, oran^c-hrown 
dyeings on snhseqiient chnmnnjf. Other imphlhol- 
sulphonio Hcids only form icd dycHliiffs !)V this method. 

T. F. It. : 

p’Monc^ tnui ‘i>-<HchIori>nnihrui ufth \.\)dhracA ni’ dtic,Htuff.s\ ; 
ProrcMH of prf-ponvg . K. Wedekind und (''i). 
Ocr. l»at. 1«7,743, Aug. )tl. 11!()4. 

Anthrarukin is suHpended in boiling, dilute Hul])lninc > 
acid (h. j)t. 140''’ (’.) jiiul clilonnc ih passed into the luivture. 
According to Ibo anuuint ol chlorine added, tlie p-iuoiio- 
or p-diemoroanthrarnlin is obfametl. Itolh are <*ou- 
verted into pui'e blue dyestiifhs by coiidcusaliou ^\ltll 
aromatic amines. - T. F. U. 

liyeatuffH ; Proernn of prvfuirtiiij hroirv Mulphuic ■■ —. 

K. (ieblor. (ter. Pat. ir»7.4*Jlh Oct. 21. P.KH. Sec 
U.R. Pat. Koi.rdm of 1‘HF); (biH j.. lyot), HOT. 

ItESlDKH m-]»)ienylencdmmiiie, o(lit«r dianiino- and dinitro- 
compounds of tlie beu/cne scru's may be beateil uitli 
metbylencdircNorcinol and Ko<bum uulpbide to ioim 
brown sulplude dyostidlH. 1'. P. (t. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILEf, 
YARNS, AND FIBRES. 


{doiUinued from pagr 426.) 

Animal ti’atilv film s ; Phniomcnti accompniiifiug 'h 
dyeing of • —. P. (^elnio and W. Suiila. Alonatsh 
(ihem.. 1966, 27, 22r> -2ftr). 

In a previous communiealion (IIiIh J., 160.”). 620) tlie | 
authors, in referring to the action of cr))d solutioiiR of ' 
ammonia and hydrochloric ami sulpliurii* aciils on woo), I 
gave abBorption-valuoM, which Imd been erroneously j 
Htat-ed, and sbould have boc'ii cxpre.ssed m the following [ 
proportions: --(1) NH.|:20ll<'l:24H2SO4/2 ami (2) I 

NHg: 20 Ht'l: 2 lll 2 SO 4 / 2 , so tliat the basic ebarai-lcr of wool ! 
iu shown to be even greater tlian w'as previously Hupposed. I 
In order to deti'miine the changes vliieli aei’.oiiipaiiy | 
the hydrolysis of wool iu the process of dyeing, a s('iies i 
of experiments was made, in which tiu' wool wa.s boiled i 
for one hour, 21 and tiO hours resjMH-tivcIy. with : 
distAllcd water, dilute hydnx-hlorie aeid, dilute ammonia 
and dilute sodium earhonati^ solutiou. Kaeh speeimen . 

was then washed with cold distilled water until tlie 

washings wen* friM* from the roagouts emjiloyed, and. 
aftol* drying, titrated with N/IO solutions of ’sulpliunc i 
a<iid, hydrochloric acid ami ammonia, using metliy) ! 
orange as indicator. The results given in the following | 
table sliow that in the early stages of the treatment the j 

acid character of wool is iucroased witliout, however, , 

changing its hasic nature: | 


Untroated wool. 

Wool treat4?d with IIoO tor 1 hour 
. HCl .. 


NH, 

Na..r0.i 


ProiKirtioii of 


NH, . 

H(4 • 

j IH.SO, 

1 

; 17-3 

2o-;t 

; 1 

S-1 

9-» 

i 1 

;oa 

3*8 

1 

S-4 

9-1 

i 1 

U*4 

y- 1 ) 


I 

i 

I 

i 

i 


By prolonging (he (reatineut the iucrca.se in acid i 
character is gradually le.sscue<l {except in the ruse in wbicli j 
the wool was Irenled with sodium cailumate). and from ; 
this result it is iiifeircd that the hydrolytic disintegraliou ’ 
<lop8 not proceed uniformly throughout the entire operation, 
but IS more eiicrgotic in its action at the comnienoenient 
of tlio treatment. 'J'he experiment in which water alone 
was used, show s tliat a considerable proportion of the wool- 
Bubatonce goes into Bolotitmt and tut this decomposition 


is accompanied by an increase in the acid character of 
the wool. The action of dilute hydrochloric acid is 
simitar to that of water, whilst the effect of ammonia 
is to di.ssolve a much larger amount of the wool-substance. 
Sodium carbonato also occasions a considerable diminution 
in the weight of the wool, and changes the proportion of 
acid and basic proper! les in the early part of the treatment. 
Specimens of untreatod wool and of wool treated with 
water, ammonia ami sodium carbonate were dyed with 
Crystal Violet and (Yystal Ponceau in a neutral bath, 
washed witli hot water and soaped at 70*^ <J. The dyeings 
were the same in each case, the onlv differeiioo being that 
with (’rystal Violet the untreated wool was faster to 
soaping tbun the trciiteil H}>cciiuenH. The colours obtained 
w'ltb Crystal Viulel, on wool tieaiod with hydrochloric 
acid wi^ro weaker stid more xinstable to soaping than 
those priKliiced with nutreuted wool. Although wool 
hoiled with ililulo acid is mon' intensely dyed by Oystal 
Ponceau in a neutral batb. us stabibf v to soaping is greatly 
reduced. Furtber ex^XTiments on treatment of w’ool 
with alcoholic sulphuric ncbl have shown that the tiliro 
acquires considerable aflimty tor tlu' acid, combining 
therewith so intimately tlint it cannot l>o removed liy 
washing wit.li cold water. It is, however, liberat<ed by 
treat ment with hot ammonium carbonate solution. 
This result points to tlie presence of a fairly stable salt in 
tho wool. Wool, \vhi<-.h bus been treated with the above- 
named reagents, giviis witb diii/onium com})oimd.s, 
.stronger colours than when (lye<l tlierewith without 
previous (rc^atment. A similar effect was produced with 
Milloii's icagent.— Ik lb 

Hi/droMulfihdcM ; Nicenl irork on . A. (1. (tiYMin. 

J. Soc. Jlycrs und t'ol.. 1606, 22, 6— 11. 

'I’ll ic author discuHHciH recent work on the hydrosulphitos. 
In 1600, Bemthsen and Bazlcn (this d., ItKlO, 241) obtained 
the salt, Na 2 S 204 . 21120 , in a tolerably pure form by 
Hutiiraliug the solution of the crude compoiimi with 
common salt. In 1602, the anhydrous salt, Na 2 S 2 G 4 . wa« 
obtained by treating the hydrateil salt with*boiling strong 
alcohol (sec Fr. Pat. ;14I,71H of 1604 ; this J., P.H)4, 6(K)). 
It is a tine white friahlo jiowder, miicli more slable tliau the 
hydrated salt, and is sold under tlie name of “ Hydro- 
sulpliito B.A.S.P.” By acfuig on soilium bydroaulphite 
solution with formaline, Buuinaun, Tliesmar ami Frossard 
(this .)., 1604. (loH) obtained a product having tho empirical 
formula, Nii 2 S 204 . 2 (’H 2 t). 4 ll 2 t >, which they named sodium 
liydrosulphite-foriuuldehyde : it is sold iimJer the names 
“ JiydroHulphito N.F ami “ Hyraldite A.” Subsequently 
it was disc(>v«‘red tbai Ibis product is not a single com- 
jionud, but IS a niixturi' in molecular iiroportiouH of soilium 
iusiilphite-fonnaldeliyde, NaHSOg.CHgt), and a new 
compound, NaHSO.^.OMafb named by Baumann, Thesnuir 
and Frossard (tins d., 11K14, 1211) sodium bihydro- 

Hulpbite-tormaldehydc, but le-dirisleiiod by Benitlison 
(tbi.'i d., 1605, 326) sodium siilpboxylate-formaldehyde. 
Sodiutii Hui})boxylale-toi'maldehyde, m the pure state, 
tonus large colomiess cry.stals containing 2 inols. ot water ; 
it is sold under the name “ Kongalite t’ ” [also as “ Hydro- 
sulphite H.F extra” or “cone.” or “extra cone.,” and 
“ Hyraldite C and has double tho rediu ing power of 
“ Hydrosulphite l^.F ” or “ Hyraldite A.” Tho uiscovery 
of this compound led to further controversy us to the 
constitution of sodium hydrosulpliile (see Baumann, 
Thesmar ami Frossard, this d., 1604, 1211 ; Prud’hommo, 
tluB d., 1605, H6; Berntbsen, Bazlon, and Boinking, 
Delinel and Labbard, this J., 1605, 326, 330). The general 
conclusions U» bt' drawn apj»ear to be that sodiumliydro- 
Hulphite is an anhydride salt doiived from equal molecules 
of sulphurous and sulplioxylic acids: - 
.^S.UNa 
'^'--SSO.UNa. 

This salt is stable in aqueous solution, but when treated 
with tormalilebyde, it reacts according to tin* equation : — 
.-8.0Na-l-2(’Ho() _ 

''"'SSaOKa-t-HgO “ 

HO.t.'H^O.tS.OXa (sodium aulpboxylate-formaldehyde) 
and 

HO.C^HjO.StbONa (sodium bisulphitc-fonna1dehy<1e) 

-A. 8, 
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a^Naphthylamine Claret; Diacharging — —. L. Baumann 
andG. Thesmar. Z. Farbon*Ind., BK)0, 6, 121 — 125. 
The diBohargo printing-mixtnre, containing aa activo 
ingredients sodium sulphoxylato-formaldoliyde, ferric 
(‘itrnte, sodium nitrite, and glycerin, j>art,iculiirfl of which 
have recently heou published (llus J., llMMi. :I71), luw been 
BueeoHsfully mujiluyed for some montliH at the print works 
of K. Ziiinleh m Alosoow. Altiiough its cost is a little 
higher than that of the thickened solution of sodium 
auTphoxylatedormaldehyde (composed of 40 per cent, 
of “ Hyraldite A”), which, as H. Weruor points out 
(Z. Karbcn-ind., 1900, 94), discharges (iyjungs of 
thylaniine (^nret when printed and steamed at a relatively i 
liigli tcm|H'ruture. in Simon and Weckei'lin's Hpjiarutus | 
(this J., lIKir), 122b), its use olTers important advantages i 
in practice. Tims, in tlie first place. dee|K»r shades ol i 
e.larc't are dtwluirged by it uieh'i' ordinary conditions ot | 
stcainiug than can he ilischarged by means of the simple | 
“ Hyraidite ” mixture with the aid of KuperlieHte<l steam. 
At the lower ternixTature ol Hteuming, again, there is 
little or none of the suhlimation of iizo dyestutf from the j 
interior to the surface ot the fibre which occurs at higher 
temperatures. The ground colour st-eameil in the ordinary 
manner is thus faster to nibhiug than that which 1ms been 
exposed in this operation to a higlier temperature. 
Further, the “ whiles ” obtained at the lower temperature 
with the mixture of forru' eitrate. are much puriT 
than those producorl by the unassisted “ llyraldilo ” at 
a temperature of 12l)^ • 125'' (’. This is due to the fact 
that at. the higher temperatures, sodium sulplioxvlatc- 
formahlehy4le (or “ hydrosulphito lormahlehy<ic'’) js 
deeompoHOjl into thioahlehyde, so«lium stdpliule, snlphur 
and other suhstauces, some of winch remain on the lihre 
after washing nn<l soajung and discolour the “ whites.'’ : 
'fhe change wliich the reducing agent, undergoes at the ' 
ordinary temperature of steaming is pure one of o.xidation 
of HiilphoxylaU* formaldohydo into sodium lusulpliite* 
forinaldehy«l<5. witlioui the formation of si'comlary 
products. Fifiallv, under the influence ot superheated 
steam, some of tiu‘ basic dyestuffs employe*! iii the pro¬ 
duction of colourctl ilischarges are destroyiMl hy ovi'r* 
reduction. 

The apparatus used by the authors in effeeting dischargu's 
on (Maret-dyed grounds, is an ordinary Mather Platt 
ager. It has no fljieoial internal Inciting arrangiMuents. 
Steam is admitted to it under a pressun* of 2 Kilos 'I’he 
temjierature within the ajiifaratus is and 

the duration of the operation is tliree to three and a half ! 
minutes. Small ehambers are recommended in ])reforim<'o 
to those of larger si/e. 

The treatniont of the tissues with dilute a<‘id, which follows 
the sb’aimug aiul washing operations, has for its object 
t.ho removal from tlie tissues not only of traces of iron 
left ill thmii, hut also that of small (juantilics of reduction' 
compounds, resulting from the decomposition of the azo 
dyestutf, namely, a-naphthylainiiie an<l rt-amino-/3* 
naphtbol, wliicli are not as a rule compleUdy rmnoved 
Ify washing and soaping alone. If imperfectly removed, 
tl\ey become oxidised and soil the " whites ” during the 
storage of the tissues. 

TomjKiratnros of 120'" -125' C. would thus appear to 
he not only not essential, Init positively harmful, in steam¬ 
ing tissues dyed in a-Naphthylainine Oluret for the pro¬ 
duction of diwiharffes !>y moans of printing-mixtures 
containing sodium Bulphoxylale-formuldehydo. I'ne authors 
consider, however, that Simon and Weckerliirs apparatus 
may l>e servicealde in giving temperatures of lib'"—1 15” (\ i 
for the sttiaming of this style, but think lliat. tlio latter j 
temiHiraturo cannot safely be exco(.HhMl.--K. Ji. 


Enuusii Pathkts. 

7'hTcads : Manufaelurc of artiHrud -. U. Linkmeyer, 

Herford, Germany. Eng. l*at. 4749, March 7, 1905. 
Under Int. Conv., April 9, 1904. 

A l<ARO& proportion of the ammoiua employed can be 
recovered troin the solutions of oellulosc-ouprammonium 
without causing preeipitation of the cellulnse; this is 
best effected by aglUting the solution »» vacuo, at a 


temperature not below 45° F., the ammonia being con¬ 
tinually withdrawn from the apparatus. A thick liquid 
is thus obtained, which is statecl to be easily filterwl, and 
to solidify readily in contaot w'ith suitable precipitantM. 

- T. F. ii. 

)l <n)l ■semiring warhintH. T. A. ■Tones, Molbonmo, 
.Australia. Kug. J’at. 17.02(>. Aug. 22, 190.5. 
Hakhh, composed of bais, c (s<*e Figs,), and teeth, if, 
(Figs. 2. 3 and 4), liaving at their ends sup|H>rting rollers, 
/. ruimiug on rails, g, are coiiveyi'd hy means of endless 
chaiuH. h, throiigli a scouring tank. «, providefl with 
a false bottom, h. From the nmhlle ot eaih rake projects 
a shank, «. Hiirmomitcd by an anti-frictioii ileviee. 
Miuh as a roller, o, coming into contact with a 
rail, i>. so ilisposcd as to Kci'p tlie rake inclined 
forwards as if is i-arriiMl through the l^ink. At 
iii1cr\als, devices, such as proji'ctions, from.or recesses, 
r. Ill the rails, g, 01 ilisi's. s. mouuU‘d on the latter, are 
arranged 111 tlie path of tlie rolh'rs, o. to cause the rakes to 
Ik' tilted up or *iown. After arriving at tlie exit-end of 
the apparatus, the rakes return above the tank to tho 
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ontrai»«!(*• rind, tlin rollorH. /, nirinijip upon an iippcr ; 
rail, y^, and tin* raKcs han^in^ trrfty (IdWiuvanlH. 'I’Ih' | 
tank wliiMi in iihc ik flllial with n nnlntion «»f a Kiutalilr j 
oleaiisinj' agonl, miap. the Hcouhn^j artioii oi vshicli ' 
upon tlif loo80 wool Ik iiHsiKtod l»y tlu* aj^itation produced 
by the motion given to tin' rakcK hy which tlie [ 

wool iK propelled through tlie tank.—K. B. 

Dyeing^ sfouring and oOut freahnent of iexliii matenah 

by liquids; Jmpts. in - and in appanilHs therefor. 

O., .1. and Oherniaicr, J^ambiecht, Gcrinany. Kng. 
Pat 17,rdlH, Aug. HO, HMiri. UinliT Int. Conv., Aug. 
HO, 1004. 

S»B Fr. Pat. 34n,04n of 1004 ; thin J,. 1005. K7.~ T. F. B. 

Discharging dyed matermU and yanks therefor, J. Y. 
Johnson. "FToin Badiwcho Anilm nnd Soda Fahrik, 
Ludwig«hafeii*on-Khiue, (icrnianv- Eng. Pat. 15,524, 
July 28, 1005. 

Nbutral or slightly alkaline pastcH for di«<‘harging in 
pattern dyeings of Naphthylainine Bordeaux, Paia- 
nitroniline Red, Chloiiuiimdiue ()rung»*, Orthohitro- 
toluidine Yellow, Dionisidino Black. (InyHoidine BiKtre 
and analogous compounds on textile materials, are pre- 
jMired from sodium hydrosulphite (hypoMulphite-) for- 
maldehyde or sodium sulphoxylate-forniahlehyde, along 
with a metal, metallio oxiao or metallic salt, which either j 
is itself a reducing agent or is capable of acting as a earner | 
of “the reduoiiig ptiwer ” (the salts of iron, e.g„ “non 
chloride’' and “iron sulphate” being preferiod), a 
nitrite, Turkey-rod oil, an alkali citrate and a neutral 
tliiokening, e.g., sUreb and gum tragauaiith paste. 
Th4 disoliorges are effected by steaming for a few minutes 
the tissues printed with these pastes, then washing, 
souriog, and soaping. Colour tbschargos are obtained 


by adding suitable dyestuffs, in some instances along 
with mordants, to the white discharge mixtures. 
As the latter are neutral or only slightly alkaline, 
they may be employed in discharging dyeings on textile 
materials composed of animal fibres. (See this J.. 11M)6, 
371, also page 473.)- -E. B. 

Fibre ; Production of brown shades on (he - Ufith or 

unlhout white or cotoured discharge effects. J. 
JoluiHoii, I^ndon. From Badische Anilin und Soda 
Falu’ik, Ludwigshafcu-oii'Kliine, Germany. Eng. Pat. 
17.241. Aug. 25. JW05. 

SKJfi Fr. Pat. 357,472 of 1905 ; tliis J., imMl, 120.—T. F. B. 

Ketone NulphoxyhUes ; Manufacture of -. Farbwerke 

vorm. Meislcr, Lucius uud Briiiiing, Hooclmt on Maine, 
Germany. Eng. Pat, 4073, Fch. 19, 1900. Under liit. 
(’oiiv., Sojit. 30, 1905. 

KetonK'SI'lpiioxylatks are produced by subjecting to 
the action of reducing agents compounds or mixtures of 
acetone or motliyletiiylketone with sulphurous acid, 
bisiilpliites or IiydrosulfiliitoB (hyposulphites). For 
o.xainple, 200 parts of zinc dust, stirn'd into a paste with 
a little water, are introdiu'ixl into a solution or 130 parts 
of acetone in 520 parts of sodium bisulphite at 20" B. 
and .500 parts oi water. The mixture is lieated at 50° -60" 
C. as long as an increase in its reducing power is observed 
to take place. It is tbon cooled, filtered and evaporated 
in a vjK'uum. The reaction is accelerated by the presence 
of a zinc salt, e.y.. zinc chloride. The kidone-sulphoxylates 
obtained hy tins method differ, it is staled, from formaldo- 
hyde-sulphoxylales in being less stable than the latter, 
being capable, tor instuiu'c, oi reducing indigo-sulphonio 
mid in the cold. They also act more powerfully than 
jormaldohyde compounds in tlie discharge of dyeings 
oi Naplithylamine (Harot and similar dyestuffs.—E. B. 

Textile fabrics; Matuifaciure of petstes for discharging 
dyed ■ . J, Y. Johnson, London. From Badisclie 

.\inhn und 8o<la Fabrik, Ludwigshafen-on-Rhine, 
Germany. Eng. Pat. 20,381, i>ee. 18, 1905. 

Dischakok ])rintiug-mixtureH, stated to be of excellent 
stability, arc jiropared from hydrosulpl ites (hyposulphites) 
free from water of cryslallisation, a sugar or a concen¬ 
trated Holuiiou of a sugar, c.g., the unorystalhsahlo or 
difficultly erystallisable syrujw obtained iii the manu¬ 
facture of sugar, ami thickening agents; a mixture is 
maile, for examph', of 2 parts of British gnm, 2 parts of 
w'ator. 3 parts of “ sodium hydrosulphite B.A.S.F. ” in 
powilor, and 3 parts oi sugar syrup. The tissues printed 
with this are Hteamod for a few minufes and then washed 
as usual.- E. B. 


UwiTKi) States Patent. 

Bleaching composition. A. 10. Nieustadt, Newark, N.J., 
Assignor to G. W. Kuchler, New Rochelle, N.Y. U.S. 
Pat. 817.297, April 10, 19U«. 

Claim is made for a jicwtler consisting of 1 part of sodium 
peroxide niixeil witli 4 parts of anhydrous sodium 
carbonate —A. B. S. 

FRB^’C 1 I Patents. 


Silk; Manufacture of artifrciul -. H. K. A. Vittoiiot. 

First Addition, dated Feb. 3, 11K15, to Fr, Jbit. 350,383, 
Doc. 8, J904 (this J., 1905, 92J). 


The opacity of the tlireads formed from gun-cotton and 
acetone is said to be due to the presence of moisture which 
gives rise to a mixed hydrate of nitroeolliilose and acetone 
If cellulose be considered to have a ketoiiic group (GO), 
the equation can he written thus: 

(CU3)aa)+(OC): CjH.o-nlNOalnO^-pHjiO 
-(CH3)8C(()H).0.C(0H) ; C6Bio-n(N08)«04. 


To obtain a clear thread tiiis hydrate must he dissociated, 
and sulphur dioxide gas is employed for the purpose. 

—A. B. S. 


Scouring machine; Inclined -. O. Malard. Fr. Pat. 

360,183, Oct. 7.1906. Under Int. Conv., April 13, 1906. 
Ths invention relates to a scouring machine in which the 
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usual horizontal troujrh is replaced by one at aa uugle 
of about 46 degrees. The -wool is fed into a vertical portion 
attached to the tipper end of this trough end slides by its 
own weight down tne inclined bed. passing finally between 
a pair oi sq^ueezing rollers at the lower end. The trougli 
is furnished with a perforated false bottom, which is 
divided into several divisions so that the scouring liquids 
from different jjortions of the frougii are collected 
separately after passing through the wool. Those various 
portions of liquia are run into tanks and forced by pumps 
through tubes ending in spray pipes which are placed 
along the upper surface of the tank. There is an auto¬ 
matic arrangement for using the various portions of liquid 
again in a continuous manner on the accumulator system, 
tjie portions saturated with grease, &c., being run off. 

- A. JJ. H. 

iWk; lioUing off, ble/icMng and dyeing of -. Soc.. 

Schmid Fibres. First Addition, dated .ian. 21, 11M)5, 
to Fr. Pat. 345,173 of Jidy 27, 1904. 

For piece goods the machine consists of r closed tank, 
the upper portion of which is fitted with vertical rollers 
on wliich the pieces pass t-o and fro. The lower jiortioii 
contains the soap hath, and is fitted with a steam coil for 
heating the solution, and also witli a perforated coil for 
injecting air, which causes the soap to froth so that the 
foam fills the upjRtr portion of the tank in wliich the 
pieces arc moving. From this tank the pieites pass into 
a smaller similar one and then into another tank wliich 
contains a cone with sides incllrjcd at about 20 degrees to the 
horizontal. The pieces pass over this cone and an 
inclined roller, and arc so changed from a vertical 
to H horizontal position in which they pass througli 
a number of W'nshing tanks. For yarn, an endless chain 
which carries the yarn slicks is fitted in the soaping tank 
and has an arrangement for rotating the hanas during 
their passage.—A. B. S. 

Silk; Proccas ami apparatus for dcgunwnng, bleaching 

and dyeing -. Soc. Schmid Fr^res. Second 

Addition, dated Feb. 3, 190.1. to Fr. Jhvt, 345,173 of 
July 27, lfK)4(lhi« J.. 1905, 24) 

1'he jirooesB is essentially to carry oul, in one operation 
that <leacriliod in the principal patent {loc. cit,). The 
hanks are passed over two or more liorizontal rows 
of reds, being placed on the iipfiei- set of rollers, and 
removed from the lowest set. An arrangement is 
provided sci that wlieu the bottom sot is ern]tiied, the 
next bighor one moves down and the empty set rises lo 
the top and is ready for recharging.—A. B. S. 

Yarns Vn the. form of caps or on bobbins; Dyeing —. 
II. L’Huillior. First Addition, dated Nov. 22, 1905, 
to Fr. Pat. 350,081, Jan. 24, 1906 (this J., 1905, 888). 
To prevent the movement of the bobbins during the 
circulation of the dyo liquor, a plate is placed over them 
with holes into which pass the closed ends of the bobbin 
tubes. Close to each hole is placed a flexible plate whioli 
presses down on the particular bobbin and keeps it in place. 
The bobbins can also bo kept in place by means of a small 
conical cap which fits over the end of the bobbin tube 
and is kept pressed against the Ixibbin by means of a 
screw. Instead of a screw the conical caps can bo hold in 
place by a plate passing over all the bobmns.- -A. B. S. 

Hydrostdphitc.s ; Process of making -. Farbwerko 

vorm. MoUtor, Lucius und Briining. Fr. Pal. 300,620, 
Boo. 4, 1905. Under Int. Conv., Boc. 28, 1904. 

Hjdk Eng. Pat. 26,173 of 1906 ; this J., 1906, n7.~T. F. B. 

Aldehyde-hydrofnUphites [diyposulphites]: Preparation of 

-. Cheni. .Fttbr. von Heydeu, Akt.-ges. Fr. Pat. 

360,306, Dee. 11, 1905. 

To obtain aldehyde-hydrosulphites free from aldehyde- 
bisulphites, sulphurous acid is run into a mixture of the 
aldehyde and zinc or iron )x>wdor in a quantity just suffi¬ 
cient to convert the zinc or iron into the hydrosulphite 
compound. 

Fxampfe. —Into a well-agitated mixture of 65 kilos, 
of zino dust and 80 kilos, of a 40 per cent, solution 


of formaldehyde, enough sulphurous acid is added to 
convert the zinc into the hyarosulphite oom^und (this 
requires about 53 kilos, of sulphur dioxide). The reaction 
is as under: 

CHaO-f Zn-bSOj-i-HjO=OH.CHg.OSOZn(OH). 

The difficultly soluble zinc salt is ready for use, or it may 
l>e filtered, washed and dried in voauo. By double 
tlocomposition with sodium carbonate, the sodium salt of 
I formaldohyde-hydrosulphite (HO.CHg.OSONii) can l)e 
; obtained. This is easily soluble in wnt^*.r, and the solution 
I can bo separated from tlio zinc oarboimto by filtration. 
This solution can bo evaporated in nacuo either until it 
(crystallises or to a dry powder. The protlucts have 
! more than twice the indigo-reduoing power of the usual 
! double compound of formaldohydo-bisulphito.—A. B. S. 

I German Patent. 

i Fibrous suhstnnees (textUcs, leather, -paper, tkc.)Process 

for imlerproofing -. (3iem. Fal»r. Florshoim, Dr. H. 

Noerdlinger. (Jcr. Pat. 166,350, May 12, B124* * 

' I’liE material io be waterproofed is impregnated with an 
aijuoous emulsion of ammonium salts of insoluble fatty 
I or resin acids with fats, waxes, solid hydrociarboni 
paraffin w'ax, ceresin. &(•., and oils, and is afterwarrls 
(li-mil, preferaldy hy the aid of heat, in order to d(^oompo8e 
I tlic ammonium salts, and finally calendered or iroTrod 

! —A. a 

VI.—COLOURING WOOD. PAPER, 
LEATHER, &e. 

(('mitinued frnm iidge 426.) 

En(ii.i 3 h Patent. 

; Printing ftrocetnen \for utood, ifcc.] ,• Imjtin. in _, 

I W. K. EvanB, Ixindon. Prom \V. (Joodwiti, Oweri 
I .Sound, Uiiturio, Ounada. Eng. Pat. 0921, April 1, 1906, 

! Wint tlio object of printing upon aiirfaens of wood, textile 
. fabrics, metal ware, Ac., coloured patterns, in imitation of 
tlic graining of oak, mahogany and other woods, flat 
: blocks or iirintiiig cylinders composed of, or having 
surfaces, r.g.. thin slieefe or voiieers, coiiiposcd of these 
I woods, are levelled and smoothed and then brushed with 
I a stilf brush, such as a steel wire brush, to remove the softer 
^ parts of the wood and leave in the surfaces thus prepared, 
pits or recesses for the reception of the printing mixtures 
of ivory black, Vandyke brown, “ japan,” boM linseed 
oil, Ac., to he applied. Hefore use the blocks and cylinders 
are coated with oil to harden them. The printing is 
; accomplished in the usual manner.—E. B. 

I 

VIL-ACIDS, ALKALIS. AND SALTS, AND 
NON-METALLIC ELEMENTS. 

(Continued from page 427.) 

Arnriionia; Oxidation of - to oxygen eompaunda of 

nitrogen. 0. Schmidt and R. lliiokor. Ber 1906 
89, 1866—1370. 

TimsE series of experiments wore made:—(f) Air or 
oxygon was passed through a N/IO solution of ammonia 
healed to 70"—90“ (!., and then through a cumbustion 
; tube filled with iilatinised nahestos and heated in a fnrnaoe 
I just to rodnosB. The reaction producle were absorbed 
in two vessels containing caustic soda soliition (1:4). 
Four litres of air or oxygen worn passed through in each 
experiment (one to two hours). (2) The second absorp¬ 
tion flask contained an acid solution of permanganate 
instead of oaustie soda solution. (3) Instead of platinised 
asbestos a platinum spiral was employed, heated just to 
redness by means of an electric current of 3} amperes 
and 86 volts. After each experiment the ammonia taken 
up was determined by titration of the residual solution, 
the amount of ammonia oxidised by reducing a portion 
/f the alisorbing solution and titrating the ammonia 



476 


CBfty 81 . 1 « 08 . 


CL. VIl.-ACIUW. ALKALIS, & 6AL% & NON-METALLiC ELEMENTS. 


prodiioed, and tho by titrating; another portion of 

the ab«ori)ing liqnitl with |>onnangaiiate. rwnltw 

ait* :*hown in the following tablo :— 


Skuikh I. 




(tf) With 

oxygen. 






Nitrous acid, 

3J/10 

N/10 ; 



calculated 

Ammonia 

Arnnionia ‘ 

Ammonia 

Pcriimiiganab* 

from 

used. 

after 

oxidised 

used. 

1 ])crniungunatc 

1 

1 leductmii 



used. 

2(S8» 


n4-fl2 

2:i-72 

H7-82 

41 . 4 & ' 

:n-i»o 

7&-77 

S0-72 

<l* 2 - 2 e 

:ia-2n 

•Jf>-74 

77-5:j 

47-22 

; 91-72 

4i-m> 

20-:m 

(V;M7 

aK.22 

, 72-f)r. 

1 



(h) Wilh air. 






1 NttrnlJS acid, 

N /10 

N/in 


n;io 

j ealcnlHtcd 

Ammonia 

Ainiiionla 

Ammonia 

1 rernmnguimtp 

1 from 

u«'d 

afU-r 

OS'ldlHtvl 

1 UHcd. 

1 pcnnaiuiaimtc 


reduction 


i 

used. 

5.H-40 

1 iia-sa 

74-6U 

A9-42 

74-fi9 

.M-IO 

; 40 - 7:1 

79-77 


79-20 

11 dl.l 

, 7-:5H 

ail-91 

11-7K 

79--51 

74-74 

.77-11 

7(5-42 

9:i-:{‘2 

MI-70 




SlCRItCH 11. 






Nitrons .-leid. 

N/IO 1 

N/IO 


N/10 

ealcnlatctl 

Aniinunla 1 

.\mim)nla 

Ammonia 

I'ci iiuii.i'iinate 

from 

used. 

after 

^ oxidised. 

1 

liernianuanatc 


reduction 


1 

nsi'd 

lX-07 

10 - 1:5 1 

70-02 

M-79 

4:i-;iu 

22-rt« 1 

' lM-45 i 

K|-6:5 

:54-94 

94-09 

«:5-72 

2M-H(5 

K4-10 

09-20 

122-10* 

49-04 

:52-(5:i 

i59-!>4 

(50-22 

92-2S 


i2-f«r> 

70-OM 

:5.VM4 

1 I4:i-IM* 

• Jn tillin' cxncrlmentA tin- uxidation products 

eolituincd lutrii 

nxidi?. 






.Skribh III. 






Nitrmis add. 

N/10 

j N/III, 


i N/10 

i-alenlati-d 

Ammonia 

; Aminoniu 

Amiiionia 

' I*(-rnmn«nnate 

friun 

used 

' niter 

oxidised 

used. 

]>crmHnimnate 


1 reduction 



used 

62-52 

42-MO 

KI-91 

(50-1‘2 

70-40 

?7-i:5 ' 


79-29 ! 

92-22 

7r.-40 


Oh nnniini ihe tonperaturf (I in (ind ainpvn't,). t/w i/iefti of 
oxiiUitum prodtictti wait rulureil /ititii Ml fil and 70*^9 to «r»'lK per 
i'eni 

About HO—00 per rinit. of tbo lotal oxidation ])iodu('lH 
ooijHiat of nitrogi'ii Irioxulo, 'Dm' uutlior oonoludoK tiiat, 
andor the prc'Hcnt (onditioiia, Uu' piolitablo production 
of nitric acid fnnn anin.onia acjotding to (lMt\VHld’H 
procpsH (Kng. I*tit. OOH of ItfOii i tluH J.. lOO'J, .^4H ; alwo 
Addition to Kr. r«t. 31':,M4 of 1002: tbin 1003, 03) 
ia not poHaible. For tbo niannfacturc of nitrouR acid 
from ammonia, according to Bayi i und (Vj.’k procesK 
(Fr. Vat. 335,220 of 1003 ; tliiB .1 , 1004. IHO), however, 
the condilionp are different, an<l there apjJoaiH to be no 
roaaon wiiy, if a cheap supply of nnimoum (r.j?., in the 
form of gan-hquor) \w available, the tocimical manu¬ 
facture of nitrites on thcBO lines should not be successfui. 

^ A. S. 

Oop/ier nitride,; Preparation and projerdea of -. 

A. (luut'/. and H. HaKBPlt. jun. Bull. Hoc. Chim. 
leOfi. 36, 201-207. 

A coKPonwD <*onteiniiig about 93 per rent of copper 
aiUtdo, Cu.N, i« obtaiiwd by heating amorphous yellow 
ouprotw oxide for two hoori in a ftumnt of dry ammonia 


f oa at a temperature of 240'’—205° C. The product 
as R dark groon colour Bmd always contains some metalKc 
copper. When treated with ooiu'ontrated sulpliurie or 
hydrochloric aei<i the whole of the nitrogen of the com¬ 
pound IB converted into ammonia. It is rapidly oxidised 
by concentmted nitric acid, about oiic-bali the nitrogen 
Iwing transformed into ammonia. Copper nitrido com- 
pletoly <loc*oniTioBes at a temperature of WMl® C., or a little 
liigiier. Alkalis attack the nitride but slowly even at a 
j boiling tcm|K*rature, a little ammonia and cuprous ojridc 
lieing fornieil —W P. S. 

PfitaMMin7n rkroiiifUc and potasninrn hiehrmnair : Action 

i nf tudjihur on -. K. Hnickuor. Monatsh. C^iem., 

I 190(5. 27. 199—204. 

j AViiKN potaBsiuiu chromate is lu‘!ited with cxccbh of sulphur, 

J out of contact W’lth air, the pro<luctH are chromium 
I sulpludo (m combination wdh potassium Kiilphidc). 

potassium sulplmti^ and some cliromio oxide. ()u very 
I strong lu'atmg, with aci-css of air, only jiotasKiuMi sulphate 
’ Hud chromic oxide arc olitained. ('hromic oxide, anti not 
I the sul)ihldc. likewise results when potassium hichromate 
I is Huhstituted for potassium chromiiU*. It is probable 
> tliat potassium .sulphide and thioKulphate are the first 
1 pro'liicts. tlu> chromic anhydride heiug converted partly 
I into chromic oxirle and jiartly into the Mulphide. The 
j thioHulphate is (Ih-u tlccomposed l>y heat into polysulphide 
I ami Hidpliate. Oxidation effects the final change to oxide 
I and sulphate only. 

• (.'hromic anhydride and sulphur Inirii on heating 
! together to yield i-hiefly cliromie oxide which is not 
i alfectei! by suljihur at any Uuiipt'i-atiire. (3iromium 
I sulphate or <-hronie alum, wlieu lieateil with sulphur, art* 
reduced to chroniinm Hulpiiide (tliis J., 199(5, 204). 

-F. Soon. 

i Amorphous pirn/jil(tHon->. J. J'arfiat ro- preeipifation of 
I fnvnh tU hast s in the pn-cipitalxon of idumiMiim and 
chroinn/in fufd/'oj'idcs. 1). iStrdmholni. Arkiv lor 
I Ixemi, 190.7, 2, Heft 11., No. 9, 1 — 13. (’hem. (Jontr., 
190(5. 1. 1221-1222. 

Solution of aluminium or chromium chlontle was mixed 
with one of calcium, magnesium, or hariuin chloride 
ami with solution of ammonium chloride and ammonia 
of tlift'ereut couceutratioiiH, and the mixtures aiiulysed 
after varying ^lenods ot tiim*. The composition ot 
the precipitate w'as t^alciilat-cd from that ol tUo 
solution. Tlie results obtained show that the violet 
chromiUTii hytlroxule carri<*s tlovvn much more magne¬ 
sium tban tin? gr«?en nuKiificatum does. Wlien inag- 
iiesnim sulphaf e is used instead of luagnesiuni chloride, 
the gimai t^hrommm hydroxidt* carries down still loss 
magnesium, but the amount carried dowTi by alurainitim 
hydioxide remains the sanu*. In none of the eases 
examined was u chemical coinpouml of tor- and bi-valent 
metul-hydroxifle formed, thf> co-jirecipitatiou of the bi¬ 
valent metal Innug line in all cases to adsorption. - A. S. 

Amorphous precipitidioHs. II. Biiiiic. salts of hiind-ent 
im-Ud oxvfi’H. 1). Striimholm. Arkiv for Kemi, 
I90t5, 2, Heti 11.. Nft>. Ml, 1-13. (Jhem. Oontr., 19tM5, 
1 . 1222 . 

Sor.rrioNs of H«lt« of heavy metals (lead, copper, zino, 
nickel) wore treated witli inixfures of solutions of sodiiun 
hydro.vi(l<\ carhonato, and hicarlionate, and after a iM>n- 
(iition ot equilibrium ba<l been attained, tlie solutions 
were analysed. In solutions containing large quantities 
of earhonate. sonic of the l opper, nickel, and '/-inc always 
remained tlissolvcd, Evideiu’c was obtained of ilio 
existence of two basic carbonates of lead, 61*bO,3()()g, 
and 3 l*bU. 2 (’() 2 . a banic zinc larbouate, 5ZuO,2COj,, 
and a laisic im kel carbonate, 3 Nil),(^(> 2 - With stronger 
acids than ciirhonn? acid, the following amorphous basic 
salts w(?re found to be formed ; 4 (.ki(XS() 4 , 4 Cul),N 2 (^j, 
4 Zn(),S() 3 , (iNTO.SMg and 6 C 0 O.SO 3 .—A. S. 

PkosphoTVH : Action nf hydrogen peroxide on -. T. 

Weyl. Bcr., {im\ 89. 1307—1314. 

Bv tho action of boiling Water, oausiic soda sdution, or 
bydrogm peroxide on yellow phosphorus., amorphous 
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phoiphoniB or Sohonck’B phoiphorus (thU J., 1902, 868 : 
1|K)3, 494, 1225; 1904, 17) hydrogen phouphido and 
pboBpliorous and pbofiphoric acids aro produced. Tbo 
action of hydrogen peroxide solution U gw^ator on amor¬ 
phous phosphorus or Suhenok’s phosphorus than on 
yellow phosphorus. The last,-named is not attacked 
perceptibly even by 30 per cent, hydrogen i>croxide 
solution, until the mixture is heated to tKf C. The 
unattaoked yellow phosphorus is converted, first, into a 
honey-like mass, aud, later, into a horny substance, 
which scan'clv fumes in the air, but when once ignited by a 
Hamo, bmns like ordinary phospljonm. With amorpliuiiK 
phosphorus or Schrnok’s phosphorus the attion is ho 
vigorous as to be dangerous, if hydrogen }K*.roxi(le solution 
of a strength greater than H per cent, bo uHcri, iniicli heat 
being evolved. The reaction with amorphous pliosplioruH 
and Schenck’s jdiosphoruH is not duo to the presence of 
yellow phospluirus, as oven witli carefully punlied jiroducts 
tlio evolution of hvdi'ogen plxispliido is just as vigorous. 
Tlie author considers that the primary pn>duct of tlie 
reaction is phosphorous a<’id, whicli is afb'rwards deconi* 
posed into hydrogon phosphide and pliosphoric acid, a 
port-ion also being oxulisetj to piiospnoric acid by the 
hy<lrogen peroxide. 

:tH2()2 + 2P : 41^()H)3-l*fi:,-f3r()(OH)a. 

For the removal of yellow phosphoruK from amorplioiiH 
phnspliurtiK or Scfienck’s phoHphorus, the following 
process )>rovcd very satisfactory : About 1(1 gnus, oi 
the jihosphorus to bo purdiod are fliu'ly grounil under 
water an<I boiled for aliout- two hoia-H wil-b 2(K> c.c. of a 
10 per cent, solution of HiKlium carbonate, under a reflux 
condeiiHcr. A. S. 

NUnm/< ujcftf; Oxiilafiim of - ht/ hj/dtoycii p(r(>.riV/<. 

JHi n7unation of mtratf in pn-fo nvi of nitrite. M. lluscli. 
XXlll., pagi; 499. 

. Ki<(iLisn j*.\TJfi>i'rs. 

Snlnhtific Acid; Purificnlion of . V. (’. DnflicM, 
F. W. WnghI, and 'Die Ihntnl Alkali Co., I.ld., all of 
Liverpool. Kng. J>at. 791(i. April i;i, 1905. 

Ahsknic is removed fioin snlphuric acid in tlic foiin (»f 
arHonious chloride, by treating t.h(‘ acid with bydro<dijon<- 
acnl or a chloride, an<l blowing lur through it. If IIm' 
arsenic is in the arsenu* stale, a reducing agent, 
such as sulpliur dioxide, must also be lulded. A. (i. 1.. 
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Arttnioua acid ; Treatment, of arsewious chloride, for lAe 

obtainiMid of -. J. Rwiehun, J. T. Conroy, A. K. 

Wareing, and The United Alkali Ca, Ltd., Liverpool. 
Eng. Fat. 17,887, Sept. 4, 1905. 

Ti^ the process for obtaining arsenious acid from orsenlous 
chloride, described in Eng. Pat. 16,980 of 1905 (sec pre¬ 
ceding abstract) oxides or cnrbonat-es of the heavy moials, 
such as zme oxide or carbonate, manganeee-mncl, or Iron 
oxide, mny be used in decomposing the arsenious chloride 
in presence of a minimum proportion of water, instead of 
the reagents there descrilicd. Eng. Pat. 16,931 of 1906 is 
also referred to,—K. S. 

Hydrochloric acid; Munufariurc of -. I. T.,. ItobeHs, 

Lockport, U.S.A. Eng. I'at. 24.733, Nov. 29, 1006. 
■SJ5E r.S. J>at. 807,040 «f 11*05 ; tliiH J.. 1906, 21H.~T.F.ii- 

Muyncxiinn (^iilphute ohliiined in the knoian- method of 
prodnriny iiniic acid, Inj mean.'i of inaymaiium aceiate : 
I’rofCi(fii\i of ne/Hinitiny and uojking up - J. H. 
Uarroway, (llasgow. Eng. Pat. 6798, March 31, 1906. 
PyKoi.loNKors acid, before nr after distillation, according 
tn wlicthcr II “brown” or “grey” salt is required, is 
nmitrulised witli magnesium oxide or carbonate. To the 
I concontrated solution in a still, sulphuric acid of about 
J2(f 1’. 18 run in, and the distillation is proceerlw! witli 
(*r. bciorc distilling otT the acetic acid, a portion of tbo 
' magnesiuin suljiiiato may be (rystalliNOii out of tbo 
solulion, and removed by filter-[iressing or otherwise. 

' 'I’hc crude inagiiosium sulphale left in the still is heated 
I m a suitable furnace, to char the tar, ami the roskluo is 
! workcil up as Epsom salts.— K. S. 

' IGNITED S’J'ATKS PATENTS. 

iJaubUc alkali; \ Klecfrolytic] Apf,aratuM for and prrtCeMti of 

prvdncinff -. H. S. Biackmorc. U.S. Pats. 809,086 

and 809,OSS, ,jmi. 2. 1906. X1^4., page 483. 

('au.dic idhdi: \ hdatToliffic] iVofc.vA of inaKing -. 

H. 8'. Fhukmoie. I’.S. Pat. 800.089, Jan. 2, 1606. 
XI.I.. page 483. 

; Canhiic alkalxM and ::tnc nv/phidc ; Proccen of maniifaC' 
turiog - Kanson, Hriissels. Assignor to H. W. l>o 

Stm kje, Uieuzc, <^crtiiiuiy. U.M. Pat. 818,192, April 17, 
1006. 

■ Ske Fr. Pal. 3.53,480 of I1I0r>; this.!., 1905,1(U3.--T. F. B. 


Sulphuric acid; Treaino nt of timenical - for the 

scffiiration of artnnic, and the ohta/nmeid of ar-iinion-'* 
chloride., J iiasehen, A. E. Warcing, ,1. H. ShorcK, and 
Ihc UnitA'd Alkali Co., JAd., Liverpool. Eug. Put. 
16,929. Aug. 21. 1906. 

Aunkntcaj. sulphuric acid is subjeeted to the action of 
liydrochloric aciil, preforahly the dry gas. af a temperature 
of aliout 100" (!. Sulpliunc ueid oblainoil from arsciiieul 
sulpliur ores may l»e thus treated, liemg passed, for 
instance, as it loaves (he (Dover t<iw('r (cooled, if necessary, 
to the rcijuirci! (emperatun*). into a HUilably ]>aekcil 
tower, where it is hrought into (’oiitact with liio hyilro- 
chloric aiad gas. 'I’lie nrsmiiouH chloruh' is separated 
from the sul)iburio aeid, in tlie reecplm lo at llie Imttom of 
the tower, as an oily liquid. E. S. 

ArmuiovH acid: Treahncnt of amcnioUM chloride for the 
<ihtain.vi.eni of ——. J. Kaschen, A. E. Warcing. and 
The United Alkali Co., lAtl.. Liverpool. Kiig. Pat. 16,930, 
Aug. 21, ltK)6. 

An-SENlon.g chloride, obtained, for instance, from arsenical 
Bulphuric acid (see preceding abstract), is run int-o water 
containing iin alkali, alkalim'-eartb, or carlmnate thereof, 
a minimum )iro])ortion of water being need. The 
arsouious aciil jireeipitates, and after soparaliou from the 
liquid, may be sublimed, where calcium (arboiinto has 
been used as the reagent. Wlieii the reagent is sodium 
carbonate, ao much aliould be dissolved in the water as 
may jcpvo a 8aturate<l sohition of sodium cliloride after 
lurucipitation of the arsioiious acid K. IS. 


I Alunnnate of eoda : Manufacturing -. S. 8. Emery, 

! Wooillnrrv. N.J., Assignor to The Kastenii Dynamite 
' Co.. Wilmington. lh*l. U.S. Put. 818,754, April24,1906. 
A MivTiniK of liauMti*. soiinun sulpluito, and carbonaceous 
mutter IS eulcincil in an air-blust, the air supplied being In 
exi'css, in order In pinduco an iduminate of soda free from 
irnpnriticM.— E. S. 

I Khknoh Patents. 

! //i/drorhlnric acid; Jfanufar/ure of - . 1. D Roberts. 

j Fr. Pat. .360.821*., Dec. 2, nH*6. 

I Sm-; U.8. Pat. 807.(.Idol I9('.6 ; tlnsd.. 1906. 2IH.-T.F.B. 

' Ihjdrochlonc add: ManitfacluH' of - hy vmine of 

nin<jne.d<nn rfdoi ide. .1, J. 'I'. .Si-hlwHing. Fr. Pat. 3(10,360, 

; Dec. 12. 1105. 

j Ska water or the mother liquors of salt marahes, as 
, obtainwi by af-mosplierit exposun?, are treated with 
1 a quantity of calcium «*h)uride equivalent to the 
. nmgncsium Hiiljihati* present, which is thus tranaformed 
I into magnesium clilnridc with sopiu-ation of calcium 
^ sulphate, 'riic ch‘ari‘'l lupior is furtlicr cvafiorated by 
j exposure, ami is then concentrated until it lioils at a 
I tt'ini^cratiire of 13(*' and suffieient magnesium NulpUate 
to transforni tlu' potiusium chloride into sulphate is 
addl'd. 'I'fu* coolc'd liquor is then filtered from the potas¬ 
sium Hulpiuite and the sodium salte, A'c.. wliicli separate, 
aud is again heiited with addition of magnesia, to trans¬ 
form the magnesium chloride solution into an oxychloride, 
which precipitates. Tliis product is spread on sufierpos^ 
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ranges of aeid-rosisting baiH in separato oommunicating 
poniMrtmente of a furnaoe, preferably heated by gas, 
m which the boated gases are succossively led tlirough 
the shelves and the different compartments. When the 
dehydration is eomplote, decomposition of the remaining 
rnagneaium chloride ceases; fresh portions of the oxy- 
^ j into tho second compartment, 

and the direction of the gases is reversed, so that the dried 
charge in the first compartment is heated with access of 
Hteam, completing the decom|) 08 ition. The flues of the 
furnace aro arranged so as avoid overheaUng any 
portion. Iho effluent acid gas is condensed in a coke 
tower III the UHual way. - K. S. 

1 hoaphUr.x \ISt-magneiiiitvi-hy(lr<iytn phnsphatc ]; Manu¬ 
facture iif bi-hasic. - by mcanc nf mitural phonphales. 

a. J. I. Sel\loeBin);. h’r. I’at. 30(1,3f>7, IJoe. 12, 11)05. 
Pow-DEKKn native phoHjihates are treated uith inaencsiuni 
aiUphate (or the mother liquorn of salt marslies ricrh in 
that salt) and hydrochloric acid. In adpiRli'd proportions. 
When Boliitioti of the ore ia eilccteii. as well as preoipitation 
partial or entire, of the raloiiiru as aiiljihate, tho solution 
IB hltered and neutrallHed. not by milk of lime, as in the 
nrdmary process, hut hy milk of maynesia, which gives 
a preeipitate of hilwsic niiignesinm pliosphate, whilst 
tho solution coiituins magnesium ehloride, practically free 
from ealciuiii. When it is desired that tlie precipiliitod 
phosphate shall eontain ealcmin as well as magnesiiim, 
this IS eileeled hy rixliieing tho proportion of magnesium 
siilphoto added to the hydrochloric acid solution in the 
hrst stage of tlio process. Tlie solution of magiiesiuiii 
chloride hnally o itanied, is conceiitrateil hy spontaneous 
evaporation on largo piano surfaces, such tm those of 
saline marshes, until the sodium chloride is deposited. 
Iho solution of magnesium cliloride, contaiiiiiig also 
fKitasBium chloride, may then lie further treated, as 
dcscrilicd in the preceding abstract, to obtain liydroclilonc 
acid and ningiiesia, available in treating fresh iiortioiis 
of native phospliates.--1C. .S. innoiis 

Hulphunc acid ; Pmce/ic ami apparaiua for the manu- 
fdct'urc ana ■puTi/rralion of —.. T{ (VllfinuH ItV 

Pat. .3(ll).(134, Dec. 12, IlHw' t I'l. 

The gases issuing from tiic load clmiiiber are drawn into 
the lower and central part of a closed lead tower, the 
sides of wdiich an. packed witli a tliiclc mass of coke 
the central space lieing oecnpied by a bnllow levnlving 
ahaft carrying curved arms, witliin wlilcli sbafl. is a. per- 
toraleil pipe conveying Hicam. A condensing agcnl is 
Biipplicd to ibe coke, winist tile adnnUed gasi's, air, and 
steam are violently agitated, and dasbed against the coke 
lienpbcry. tsiicb a tower may be interposed between 
tlie pyrites burner and Iho lead ehamher (to imrifv the 
gssoB admitted), and also at tho eitil, of each chan,her ■ 
or It may replace tho ordinary (iav-Lussae tower in' 
whioh case conceiitrated snlphuric inid is rained dovui 
from above, so as to moiHlon (lie coke against which tliu 
ineonililg gases are dashed hy the eenirifogal niotlon 
imparled by the r('volving wings. Another form of 
tower, eonsli iieled of sloiie, has two inner wnlls nr cylinders 
Hiirrounding the eenfral s|uiee in wliieli wings are rotiUod, 
as m the former ease. The inner nnlls are jierforated, 
and tlie nnnnlar space hetiiiitn tliem is binned inlii a 
series <il superposed eoiiiparlnients by a iininber ol bori- 
Kontal sbelves, also la-.rforated, Tim eondensing agoiit is 
showered from above, and trickles tliioiigli Ibe com- 
liartmeiits. The vertical irnn rod earrynig the ventilating 
wings 18 enclosed m a stonowaro tube, 'J'he escaiie of 
gasos from oacli niterinediato toaer, is from its side near 
the top to the next ehamher. 'I'lm same apparatus may 
be used for jmrifying and eondensing liydroeblorie aei'd 
gas, oecnrriiig in (he inamifaetore of sodium siilpbate • 
or genera ly m the like Ireatinent of other gases, such as 
Hiilpluir clioxjdn.-E. 8. 

J^oflinvi diojifk and <^hv.r t'.om}H)unds ihtvndcd for the. 
im-paraiton. of oxygen; Prenen^iUton of mutvres of 
agntnsf tdtvraiion due to ahiwsphertc moisture. 

( le. ( 4611 . do J^honographes, Cinoniatograplias et App. 

‘ (le Prooisiou. Fr. i>Rt. Nov. 1P05. 

Tiik eninjiouiula mviitioiiod arc ooiittxi with l►«^llffln- 
kVax.— its. b. 


Alumina; Process for e:ttracling - from bauxite. 

0. Muth. Pr. Pat. 3«0,08(i, Dec. 6, 1906. 

Dauxitb is boiled with a soda lye of 27 per cent, stroiigth 
ip such proportion tliat for each molecule of aliimitm 
(Ai 203 ) in the bauxite, 1*7 molecule of soda (NroO) are 
used in the lyo added. The solution obtained, after 
decantation, is agitated, to throw down the greater part 
of the aluminium hydroxide, and from the filtrate, the 
remainder is precipitated by milk of lime, and rocovorod 
by known moans, the lyc being thus obtained for ro-use. 

—K. S. 

Air ; Process for (he Uguefaetion of -, and for ohltiining 

oxygen. Mew<*H. b’r. Put.. 390,427, Xov. 27, 1905. 
Uiuier Int. (^uiv., Nov. 27, MK)4. 

(\>MrKKHHEl) and eoolcd air ik eoiulucltHl under any 
(le'-ir(‘d jiressnre into a lube, curvet! upon itself at its 
further end, aud hnviug holes opening into a pipe eiudosing 
tlie tube, except as to its curved end, whi«‘h hitter delivers 
a current or blast, of tln' cold and coinpreSiSed air in a 
dirertion contrary to that in which it arrived, into an 
enclosing evlinder in winch a vacuum is inuintairuMl by a 
)»ump. This air tlows. with more or less rapiditv. over 
the surfaeo of l.be) lupiitl air, ulremly ft>rmed in thi' 
cylinder, t.o wiiieli it thuH atlds coiitimioiisly, wlnlst the 
utdifjuelied portion pusses through Iht' pump back to the 
atmosphere. Provision is made lor tapping off the 
litjuid air from tim eylmdor trom tmie t-o tune. 'I'he 
ap])aratus is arniiigetl ftir llie separulnm of oxygen hy 
nlivadv kiioun irietins. (Sec also Kr. I^it. 35S,23(» of 1990 ; 
tins l9(Mi, 180.) - K. S. 


VIII.—GLASS, POTTERY, AND ENAMELS. 

{('onlinncd from )mge 428.) 

KNtJLlHlI J’atknts. 

(lln.'y.'i fodtMtitntes. ,T. (’arl, l,,omlon. Kng. I’at. OSIO. 
March 31, 1900, 

'I’he glass Riibstiliiles ih'seriiied eon.^isl ot fabric or gauze 
tilled uilh gelatinous hiibstanc-es nnd Kul»Hc<{uently ti'i>aled 
with potsssiuiii l»ii-lii(»inute. 'I'lu^ tjilfnc or wire guuze 
IS stcepod m an aqueous soldi ion ot < hIori(!e of lime, <ir 
ainmomum eliloiiile and ainnionuini Kiilpliido, and druMi. 
Tho gaii/o IS llioit inimcrs<‘<l ui a lieule<l wolulion of 
sodium silicale, iiliuninu, tind gelatin, paitly cooled, and 
then immersed m ii H4ilution oi idhumni an<i wat<‘r. 'I'he 
gauze thus pieparod is seul. by the subsequent (|•eutment, 
to be remlered fin*- ami watcr-proot, and suitable for use 
as a glass siilislIt ute. 'J'lie (Ined. prepared gauze is 
Ht4‘oped III l'onnnlin. end then in a solution of potassium 
hieliiornate, and after five immiles’ immersion, is dried 
HI a dark loom and then exposei! to davligld 'I’he 
yellow stiuuK of the liichromate are nmioved by wasliiiig 
W'lth a solution of alum and with water. —W. P. fl. 

(U ramii’ nuiir ; \ fjft ri/o-f>lat< i{ -. 1. .S. Heller and 

Ihiumgartl, ol 'I’ophtz. Auslna, and Porzelhinfabrik 
Pb. Hoseiithal and (‘o., A. (J. Kiliale Kronaob, Ki’omieli, 
CAermiiny. Eng. Pat. 19,833, May 24, l!t9.5. 

(hu* part of enamel gold tonihiic (“ an alloy consisting of 
c‘op})er. zinc mid a small amount of gold ”) is mixeit with 
2 parts of cnmnel and 1 purl of calcined borax, ground in 
oil ot hivender, applied to the object and burnt at 
809’ (’. After cooling, tlie coating is ground so as to 
render the metallic surface visible, after wliicIi tlie object 
is placed m au electro-plating bath in which the original 
metalliircoating is reinforced by a turtlier dopobit. The 
object IS then grouiul and polislied. - A. (1. h. 

KnameUing iron or steel goods ; Process for -. U. F. 

Wagner, Halle-on-tho-Saalo, and H. T,. Uonnsdorf, 
(’liemnitz, (lennaiiy. Kng. Pat. 17,292, Aug. 29, 1996. 

See Fr. Pat. 41.59,729 of 1995; this J., 1999, 21.—T. F. Ji, 





il»jr SI. iM«.j (Jt. IX.—BtULblNO MAtElUALS, kb. Cl. X.—METALLtfeaV. 


Hi 


IX._BUILDING MATIBIALS, CLAYS, 
HOBTARS, AMO CEMENTS. 

[Continued jrom jjayt 429.) 

Engurh Patbsts. 

trca^ictUolUaul./urnore elage for the puduction ot -- 

IS inoB ’ (^rrasny. Enp;. p«t. 8286, April 

18. 1906. Under Int Conv., April 19, 1904. 

SEKFr. Pnt. 364,790 of 1906; this J., 1906,1110.—T. F. B 

-’ “pparalus therefor. T. W. 

Kidlcy, MiddleBbroriph. Eng. Put. 9249, May 2, 1905 

V*” •“ ‘o produce i.ni.euled broken 

rnmubl," J Jn»ea3nm pavement. Tbe elag is cast 
.|,»? • 1 “ py™“*dal form, attached to an endlecB 

Y *" ? "“"'fyw- Wl.en the moulda are 
w!6?.8 oir*® ." '‘P conveyor. 

The crane ia 

feerni'" “.cinR of annealing kiln.,, and 

ire tn^l nf' ‘hrougb openinga in 

the topa. 1 lie lulna arc ainnlar to thoae uaually omployod 
for annotding aittg bjieka, except tor the opening in tlio 
top and for be fact that the lloor ia aloped downwarda 
owarda a delivery door. After the proceaa of annealitig, 
the blocks are withdrawn from the kilns, broken, and, 
wliilst Btill hot, art) mixed, if roquiiod, with tur._W. C. H. 

iPood : 1‘rewrvation of -. A. A. V. Potilaen. Lemvig, 

Denmark. Eng. Pat. 1326, Jan. 17. 190tl. 

Tins proceaa for the “ prcsi^rvation ’* of wood conaists in 
loosely applying to its anrface, or driving into it iilatea 
pieces or nails (perforated or otherwise) of a metal, wlueb i 
under the action of atmoaphorie or other moisture, will be i 
transformed nito a aolublo metallic aalt, which will soak 
into the wood.’ and preaervo it against decay, dry rot, ^ 
inaoeta, &c. I he procesa is applicublo to wood atructurca ' 
III «Uu, and to those subject to alternate inoiat imd dry ' 
conditions. W. C. H. ■' 

UtiiTBii .States Patest. ^ 

Jioode or otfier placce; Cunifumitil lehirh jorute an . 

einuleion with water to tie applied to the uurfiiees of _, 

Cjj^ffhrdcastle, Stockport. U.S. Pat. 819,912, April 24j 

.See Eng. Pat. 14,239 ol 1905 ; this,)., 1996,1119.—T.F.IJ. 
J'keecti Patebts. 

Binding maitriaU ; Broceiis of making hydraulic. -. 

M. Keiche. Fr. Pat. 369,618, Feb. 28, 1906. 

.See Eng. Pat. 4194 of 1996 ; tliia J., 1906, 316.—T. F. 11. 

.•flumed eulphuien of linic; Manufartnre of —. at an 

accelerated rate. 1,. A. E. Tatd. F'r. Pat. 369 935 
Doc. 2, 1906. ' 

(’ai,ctiim Bul|>hute, whilst being “ olumed," is mixed with 
.sulphate of sodiiiiii, potassium, or ziiie, Ac., and the 
mixtiiro 18 fiiniaced at a temperature of Irom 809" to 
fl”.. ,■*“ “'™“'y hlhincd plaster tiiav receive an 

addition of one orotlierof the salts mentioned, followed by 
the necesBary IioaCing. -K. 8. 

Huilding material; Broceci, for the manufacture of 
aggloinerakd —. A A. Quoval. Fr. Fat. 3<K),44C, 
Deo. y, J905. 

1 HE usseiitial feature of Uie invention eoiisista in using as 
binding material a mi.\ture containing an insoluble 
sulphate and an oxychloride. Tlie binding material is 
form^ by mixing together a solid composition and a 
liquid composition, which react to form siiiiultaneoualy 
an insoluble sulphate, pWiferably lead sulphate, ami ail 
oxychloride of zinc, magnesium or aluminium. The 
bm^g material IB then added to the substances to be 
agglomerated (soil, gravel, powdered alone waste, sawdust, 
slag, and the mixture moulded into the desired form 

—A. S. 


X.--METALLDRGY. 

{Continued from page 432.) 

lilast-furmee; Balariee-sheet of the -. J. W. UioharciB. 

Eleclrochom. and Metall. Ind.. 1906, 4 , 120—132. 

A KURNACB at H^irrang is run on ore briquottos, usinc 
charcoal as fuel and limestone att flux. Tho auolyBos of 
ore, flux and fuel are:— 


; - -- 

- . _ 

— - 


Ore. 

Limeitone. | 

1 FcoO, . 

86*88 

0*18 

FeO . 

3*80 


' HIO.,. 

6*50 

3*14 

Mill). 

0*03 


i . 

0*70 

0*.H2 

j MtfO. 

2*23 

0*87 

63*74 

0*17 

I*i{i)fi . 

0*000 

o*uoe 


0*010 

o*ooi 

. 

0*007 

COe 42*42 

... - . 




Charcoal. 


o*8Si 
C 90*81 
o*iu 
N 0*08 
O 8*54 
0<8U 
0*10 
0*0008 
0*0170 
HtO 14*04 
K|0 0*90 


Jlic pi^r-iron lontniriH ijlmkphonm, 0*012; sulphur 
0*0(»7 ; manganoHr. 0*025 ; Million, 0*fM); carbon, 2*70 ; 
iron, 90*6.56 jier cent. Tho oliarpe Ih, ore, lUH) Ib., flux 
90 lb., fuel 560 lb. : and the fuel oonsiimption is 682 lb. 
pel KKM.) lb. of pig-iron. The furnace gases (dry) contain 
nitrogen. 57*3; carbon monoxide, 23*1 ; carbon dioxide, 
14*8 ; hydrogen, 4*3 ; methane, 0*5 per cent. Assuming 
the blasf to be dry, hikI the fliie-du«tto be negligible, thoj? 
are required : (1) A balance sheet of matefiafs entering 
anti leaving the furnace jmr 1(KK) lb. of pig-iron; (2) tho 
penentagos of tbe iron. luangaiiCBe, silicon, sulphur and 
pliosphorus enU*,nng tho furnaeo which go into tho uig. 
iron. ® 

Ihe bAiance-sheot Is sliowit below. ’I’liere are given 
III fbo first pbuu*, the ainountK of the various constituents 

file (682 lb.) ebargwl per 1000 lb. of pig-iron, logethor 
with tlio amount of air in the blast caloulaied as shown 
below 


('haTKcs. 


I’lg Iron. 


Slag. 


Oases. 


1 lire- 




1 FpuU;, l;iJ4*8 

Fe 

020*4 

! FoO 

00*0 

Fu 

40*2 

j HiOj 

84*2 

HI 

0*0 

1 MtiO 

0*6 

Mu 0-25 1 

i AljOj, 

11*0 


__ 

I I'ttO 

.34*1 


__ 

MgO 

14*8 


_ 


0*082 

V 

0*04 

H 

0*163 

8 

0-07 

j fu 

0*11 

Cu 

0*11 

JATimtOHC - 



! I'e^l)3 

0-2 


_ 

! Sl().,f 

3*0 


_ . 

; Al»()a 

0*4 



1 laO 

02*2 



MgO 

J’aOo 

0*2 


_ 

0*007 

F 

o*oo:i 

H 

0«O01 



1 CDo 

48*1 


~ 

' t’harcuol 




' i'l 

1 ^ 

647*7 

V. 

27*0 

0*6 



1 o 

24*1 



i KeyOa 

2*2 


_ 

[ KiOg 

1*3 


__ 

CaO 

fl-1 



MgO 

0*7 


_ 

FaOo 

0*040 

V 

0*020 

8 

0*110 



KaO 

3*4 



UqO 

86*8 


- 

Ma^t— 




O 

567*7 1 



1 N 1H68*1 


- 

4744*0 

1000*0 



o 

FeO 1*2 

0 

HiOjf 08*0 

o 

Mill) 8*3 

o 

AUO, 11*0 


CaO 34*0 

0 

MgO 14*8 



0 ~ 

Ca8 0*18 


FeO 0*2 

0 

810 fl 3*0 


AloOj 0*4 


CaO 02*2 

o 

MgO 0*2 


— 

0 "" 

CilH 0*00 

— 


CO a 


884*5 

J8*a 

8 *« 

0*1 

o*oa 

0*06 


0*02 


0*00 

40*1 


FitO 

HiO, 

('aO 

MgO 

CuB 


2*0 

1*3 

5*9 

0*7 

0*25 

8*4 


220*8 


C 620*7 

N 0*6 

O 24*1 

O 0*2 


0*06 

0*02 


HaO 85*8 


667*7 

1850*1 


8628*8 


The ferric oAide of the ore yields 920*4 lb, 
01 iron, BO that 46*2 Ib. are wanted to make up the 966*6 lb. 
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it contains; this is Miautned to como from tho ferrous 
oxide of ihe orft, of which it takes 59*4 11). Tho 
remainder of tho iron in the ore, and all tliat in Ihe flux 
and fuel, are, therefore, assumed as j<oinj( into the slag 
as ferrous oxide. Tho d lb. of silicon in the pig take 
1441 lb. of silica from the ore; the rest, with tl>o silica 
of !hix ainl fuel, goes to thp slag. Tho manganose in the 
pig comes from the ore, and the real of the manganese of the 
ore g(jes to the sljig ns manganese protoxide. The same 
applicH to the Hul)>h»r, ihe snrpluN of wlneh forms calcium 
siiFplnde with 0‘14 Ih. of the iirne in the ore, and sends 
the et)ULval(‘ht. oxygon into tlie gUNOH. Tlie jihosphorus 
from every Mource ik Imrely enough to funuKli that con¬ 
tained in the pig-iron. so llui -whole im asNiiined as going 
there; tho eop[M“r also gooH to tlie pig-iron, tlioiigli not 
ineiitionod in tlie ninilyKis, 'J'lie carbon in the pig-iroii 
comes from the fuel. 

flux anti fnvL --All the teiiHtitiientK of these not already 
aiu-ountod for go dire< t into the slag (tlio Hulpliur as 
iialcinin sulphide, an<l tie* equivalent o.xygen to tho 
gases) excejit the CHrlion, which gfxts into tiic ga.st's. 

hlunt .—'Ihe total ciirlion in tlie gases is 5344)9 Ih. 
(13*39 from the dux. 520*70 from the fuel). TIm* larlion 
}K‘r t'ohtvtv I UK) galls., bearmgsamc relation to el>. in. that 
lb. d(H*ft to kilo. 1 18 . fi*om analysis of tho gases 0*20730 ih,; 
lienee gas |s*r lOOO lb. of pig-iron is 2575*0 voU. 
This contains 1475*9 val.-i. of nitrogen, weighing 1K59*0 Ih. 
Of tills, the fuel supplies 0*5 Ih., leaving to ho supplied 
from tho blast 1K59*1 !h., and e<|nivHien1 oxygim 557*7 Ih. 

The total it*oti in the charge is 999*2 lb., and Ihat in 
the ])ig-iroii 999*0 lb., or 99*7 ]ier eeiil. 'I'he ^•orres• 
|K>tiding figures are for manganest*, 7*'f, 0*25, 3*4 per 
cent.; silicon, 41*9, 94), 14*4 per cent.; sulphur. 0*270, 
04j7, 25*9 per cent.; jihosphonis, 04)93, 0*12, KM) iht 
cent, (the ex-'oess of pluisphnrus in tlie pig arising citiier 
from Hiialytical errors or from segregation). J. T. D. 

Ulast-furuacr vh^riHinnut, J/.st (tf tKi'j/gi'ii in. rt.iiittrinff 

-. de Sehwar/. Iron ami Steel lush, May, 

1909. [Advance proof. | 

W niCN a laplioli' <'loHe<l up with iron is to Ik* opened, the 
iron is first lieated with an oxyliy(lrog<*n llame siiiqilied 
from a j)ropc.rly coiutruoled *' huriM*r,” tlu^ Hupj)iy of 
hydrogen is then turne<l off and oxygen alone is supplicfl 
under a pressure equal to 30 atmosplieres, whereby the 
iron is very soon pierceil. The elcctiii' cnrrenl may he 
employeil for tlie initial heating .1. 11. (’. 

iSted ic.st-pirct’.H; Jirhtiion Oftnrrn fi/p( of frucfitrr and 
■tnirm-Htrurturv of . (\ (). Ibuuster. lion and 

Stei'l Tnst., May, 1909. [ Ailvanee proof. ] 

Tuk author Jimis that theix* is a <hs|,iiu*i relation bi4.wcen 
the mit.ure of fracture and the. iMU'ro-<*omposition of stci'l, 
and that valuable lomlusions may he drawn from tiu’ 
examination of the fructuri'd siirtace. (’up-fractures an* 
ohtamod with homogeneous, iiiinuU*ly crystalline,^ or 
granular steel free from flaws ot slag and manganese sul¬ 
phide. l.<aminHtcd fractures always contiun slag linos or 
miiuito “ghost linos” eoiiHisling of manganese silicate, 
usually accompanied by manganese sulphuh*, running lu 
}NLrallel straight lines ui the same direction as llie ianiina- 
tioiis. .Steels giving very irregular fraetiuvs are generally 
inlerior in quality and made u]> of iriegiilar jiatehes of 
jK'nrIite ami f<'rriU’, mostly aecom |)ame<l by slag-lmes or 
‘ghost lines'* niiiiung in various iluectioiis, and soiiie- 
timi‘S l urved “ ghost liiii'S “ are formed by segregations of 
earbon, sulphur, and phosphoniH m-companied or not by 
eonsiderable quantities of siliet-n and inMiigiineMC. (’tysfid- 
Um* frae-tuies show n distinet relationshi]) bolw«*cn tho 
size of tile crystals and tho micro strucU-urc ot tho i 
atw‘l. and when slag and inanganesi* siilpliido patches aro i 
present in these, they are arranged m the ferrito bands 
around the pcarlif<'. (Jblique iructures iiw frequently 
varieties of laminated fraeturer, and where lanunatjon*« 
are entirely ahs<*nt there are often mdieutioim that riipturo 
owurs in the direi-tion in wliieh the fcinte bunds are bt*st 
Uevelf>|ietl. Altbough laminaU'd tra<t.ares are always 
associated with slag lines or “ghosts," yet coareeJy 
Crystalline steels eonUiining “ ghosts “ do not always 
give laniiirated fraeiurea. The prevalence of manganese 
ftolphide and inangancwe aiiloate in commoroial steels 


fully justifies their being classed as important constituents. 
Stereoscopic photographs (25) aro ^ven in illustration 
of the sovend kinds of fracture.—J. H. C. 

Slfvl dutis : ISrittlaueH and hliaUire in thin ——. K. F. 
Law. Iicn and Ftccl Inst., May, 1906. [Advance 
piTof. ] 

Tiik autlioiV cx| ciimcnts show that (1) oxidised steel 
gives liK* to blistered slieets, and tbnl this defect is more 
liable to oicnr with Jlesgcmer than with opon-hcarth 
ftl<*el ; (2) steel liigh in aulpliur and phosphorim will cause 
brittleness m slu'cts, especially if the sheets are rolh'd 
from large ami slowly-eoolcd ingots, in which the maximum 
of scgiegiitioii brs taken jilaco.—J. H. C. * 

St'-d ; Kffrtf of rapper in — V. JT. Wighnni. Iron 
rml Ktcel Inst., May, 1906. fAdvanee proof.] 

In the fiist series of trials ojieii-hcartli steel was melted 
ami I (Hired upon cold ingots of copper eonlained in a 
HcpaiJik* ladle. Ill other eases the copper with a little 
alurnmium was added to tlie steel as it ran into moulds. 
'I’lic author finds: (1) (’opper is very difficult to alloy 
■with steel so as to obtain a homogeneous mass containing 
ov<T 2 per cent., even with the addition of aluminium. 
(2) Steel alloyed with eopjier in the pure form with the 
addition <'f aluminium !« not so perfectly mixed as it is 
wluMi the copper is jidded to the charge of .stt'cl in tlie 
furnace, aiid mon* (op[)cr could saCcly Im* employed 
provided it was in the metal before the lattcT was completely 
conviM'led into stech (3) In steel <ontaming 0*5 per 
rent, or more of carbon it is not of yjru'-tical value to use 
more than 0*9 iier cent, of (*op}!cr (4) Sttiel w'itU 
0*25 j>(*r c(*nt. of top^ier and alloys up to 0*25 per cent. 
(*f co|jpcr with hig!) earl on (say, 0*70 pei ci'iii.) give, 
with or vvilhoiit n high jicrcentage of manganese, a good 
(jualily of wire. In i'om-*luKion, it niav h** consiilm'cd 
ns proved that copper to the extent of 0*25 per cent, is 
no dis.'idvantag(< in the maniifacliin* ot thit iK'st elassos 
of steel w'ui*. - J. K. (^ 

frni' v/ah/lidcnninn : of fmri - . F, 

Vigouronx. ('omptes rend., 1909. 142, 92S 930. 

Foil the method of ])re])arHiion. see tliis J.. 1909. 429. 
'rile fiillow'ing alloys ar«‘ (](*scrihcd : 'Phe Jtlloy, 
b’coMo, cjui he sejaiiJitcd l).\ means of dilute hydrocliloim 

i acid trom idloys conlainuig less than 49 jier cent, ot 
molylKiciiuin. It is a gn*y mciallie non-nmgiU‘lic suh- 
stanc(' ot sj). gr. S*9 It is acted on by chloiine slowly 
at ordinary ti'inpcratures ami \('ry rapidly above 250' (,!. 
Jt !.s m>( Jitlinki'il by Itydroduonc ami bydroeliloru^ acidH 
or liy dilute sulphunc acid, Imt is compleK*ly dissolved 
l»y bot ci»m(’iitrated snlphnnc acnl or by mtnc acid. 
The allt>y, FeyMo 2 . was ohtumed by the treatment of 
alloys contauiaig h<“twe('n 49 and 54 pi“r cent, of molyb¬ 
denum with 30 ys*r cent, liydrocliloric neid. It ig 
non-magm“tic. has a sp. gr. 9*19. and has similar jiropertios 
to the enmjiouiui Fe„Mo. The allo\. FeMo, extracted 
fioin alloys coutaming 54 93 per cent, of inoiybdemim, 

after treatment with still stiongi*r acid oi with hot soliitioim 
of etiproiiH chloride in liydioclilone hi id. has a sp. gr. 
94)1. it heeoiues uieaud(*sceMt in ehloniu' at 2fi.5'^ (,'. 
and iH Ioiiijiletely dissolved by iodine solutions, liot 
eomeutratf'd Milplmnc acid, nitric acid, or wdicii fugod 
with potash. 'I'he idloy, FeMoo, has a sp. gr, 9*41, 
It is (*\lractcd by ti'i'afing alloys containing 64— 77 per 
cent, of molybdenum with hotsoliilions of euprousc'liloride 
in concentrated hydroehlorie acid. It lieeomes itH*Hn- 
deseimt in ehlorim* at. 305" (\ and m oxygen at 35(F (’. 
Sulphur is without action, and iodme only attacks it 
slowly. Acids havi; the same acliou au on tho other 
alloys.—K. F. A. 

' Gold; New Holtinl for -• . J. Moir. Choin. Soe. 

JToe.. 1909, 105. 

Thk author has found that ■gold-leaf dissolves fairly 
readily vvIumi floated on an acid solution of ordinary 
thiocai bamide. 'J’he oetiou hecfitiifs rapid when a Huitabk* 
oxidiaing agent is added. For example, when a solution 
of thiocorbamlde is oeiditiod and treated with a little 
fetrio ohlorido, potoMium dichromato, or hydrogen 
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p«roxi<ie* the mixture distolvea ||old*}eaf after leaa than 
a minute’s shaking. Tlie solutTon is not precipitated 
either l>y ferrous sulphate or by stannous chloride (except 
after long standing), whence it follows that the gold is 
present in solution as part of a complex ion. The gold 
compound is identical with a compound which the author 
has obtained by boiling a mixture of sodium aurichloride 
and thiocarhamide solutions. 

Thorium eUicide and a thorium-afuminiiim ailoy. O. 

Hdnigschmid. Monatsh. Chem., 190ft. 27, 205—212. 
Thorium silicide is host obtained in quantity by the 
reduction of a mixture of potasHium-thorinm fluoride 
and potassium fluosilicate with aluminium in the electric 
furnace. A regiiliis of aluminium containing the crystal* 
line silicide reraams in tlic crucible, and tin? cryHlals are 
obtained free from ahiminiutn and excess of silicon by 
boiling with caustic potash and then with dilute hy<lro* 
ehloric acid. It resembles graphite in appearance, 
crystallising in quadratic lameli.’c of gr. 7*9H. Its 
com^sition corresponds to the formula ThSI^. Cliemically 
it behaves very like a metal, being imaffc.'te'l''i»y hydrogen, 
but combining with oxygen and the halogeiiH on’heating, 
and dissolving in acids. It is also formcil by the direct 
union of thorium and silicon in presence of Hhmiimum 
at (\. and by the reduction of tiioriinu oxide by 

silicon in tlie electric furnace. 

A crystalline alloy of thorium and aluminium results 
when the two metals are heated together at about 1()!)0'' C. 
in a vacuum, the same compound being also produced 
hy tlie reduction of thorium oxide or potassuim-thoriiim 
fluonde hy Hhnnmium. Tlic alloy crystallisc.s from the 
aluminium regnlus in hexagonal needles. It has tlie 
colour and appearance of ahiininium. hut is not attacked 
hy aqueous solutions of the alkalis. Analy.sis shows it 
to have the formula ThAl 3 .— F. Sonx. 

Pfa/inum ; liuAfiiau -. (’hem. and Drug., May 5, lOtMl. 

AfcnRoiNtj-to tlie o.Tuial “ ('omnuTcial and Industrial 
(ta/i'ttc." tlie Ministry of I'rade and Imlustry proposes 
sliortly to summon a special conference to oonsider the 
•piestions of (1) the prohibition of the export of raw 
platinum. (2) tlie imposition of an export-duty, and 
(3) the construction of (.tovernment works for refining 
platinum. [T.K.J 

Knolisii Patents. 

Refractory ore.ft; Vniirninary treatment of -. L. V. 

Atkinson, rarshaltoii, Surrey. Eng. Pat. 2^,992, 

Dec. 30, 1904. 

The invention deals with refractory ores containing iron, 
copper, silver and gold. It consists in roasting tlio 
crushed and concentrated ore nt a tcmjieraturo below 
redness in an atmosphere of steam, so as to convert the 
iron, but not the copper, into the form of sulphate. The 
iron sulphat/e formed is then leached out liy hot water, 
after which copper is recovered either by electrolysis 
or by treatment w’ith sulpluiric aciil, gold ami silver being 
extracted as usual.—A. 13. L. 

ArAfnic : Cofhetum of - in the treatment of refractory 

orcM. L. V. Atkinson, Carshnlton, Surrey. Kng. Pat. 

28,992a, Dec. 30, 1904. 

A PIPE sloping upwards and commnni«‘Rting with several 
openings in the roof of the furnace carries tlie arsenical 
fume into a condenwer in whicli tlic aj-scnii* is de)>oslUid 
on loose blankets supported on wire beds, (lose to the 
furnace the pipe is provided with a down-take, con¬ 
sisting of a pi^ of greater diameter than the up-take, 
or of a wide hopper. The lower end of this ilowii-taKc 
fits over a sump placed above a lire-grate. In tliis 
sump are collocted any particles of ore, &c., mechanically 
earned up by tlie fume, whilst any arsenic deposited 
with the impurities is again volatilised by the heat from 
the Are below the sump.—A. G. L. 

[Odd, silver and copper] Ores: Treating -. W. A 

Hondryx, Los Angeles, Cal. Eng. Pat. 1910, Jan. lU. 

1006. 

Thi ore is first put through a chemical preparatory 


treatment, which cotuusts in the formation of a chemical 
ore-pulp solution in the ore grinding machinery, which 
I solution prepares the ore for nmmgamation and for 
electrolytic action ; os much as possible of the metals 
is next recovered by amalgamation and electrolytic 
action, after which the ore is allowed to settle and classify, 
the solution being used over again, after removal of any 
compounds which wouhi interfere with the solvent action 
of the cyanide. The oro-pulp is then further treated with 
evanide solution or other chemicals, whilst at tlie same 
time moving continuously in a very thin conical-shaped 
stream in direct contact with the atmosphere, an electric 
current being also passed through the liquid from suitably* 
placed electrodes.—A. G. L. 

Brazing inrtaU. T., K. Sclmap, l>euver, IT.S.A. Eng. 
Pnt. 8397, April 18, 1995. tender Int. Conv., April iS, 
1904 

i See U..<. Pats. 777,549 and 777,547 of I9tH; this J., 

I 1995, 93.—T. F. B. 

! TUfmetory Hnhxinncv for lining cruciUrH for uliimino- 
thermic yroceAHCA. H. GoldschniMit. Essen on tUc Huhr, 

! Germany. Fug. Pat. 9919, May 9, 1W5. 

I See Fr. Pat. 3.54.ri!): of BIOS ; this J., 1995.F. B. 

Copprr nickel matte ; Pr</ce.HA of refining -. N. V. 

Hybinette, M’estfteld, G.S.A. Eng. Pat. 24,489, Nov. 
27, 1995. 

See I’.S. Pal. 89.5..5:i5 of 1905 ; tlus J.. 1996, 29.—T. F. B. 

Ztar and other 'meUdM : ProcfSA of refining -. J. 

Callmann and R. Rorrminn, Berlin. Kiia. Pat. 3262, 
Feb. 19, 1909. I’lider Int. (kmv., March 20, 1906. 

'I’hb zinc to be refined, or zinc waste, itc., is run in the 
j molten condition into an inclined pipe filled with frag- 
i ments of refractory materia! or of coal. The upjjer end 
I of tins pipe is kept at a temperature not much above the 
j melting-point of zinc ; the lower end is above the boiling 
point of zinc, and coinmimioatea either with a receiving 
vessel for the impurities, or else with a retort also kept 
at a tcmperatiiro above tlie boiling point of zinc. Tno 
metal is run into tlic pipe at such a rate tliat it distils off 
during its passage down the piix', leaving the impuririet, 
whud) flow either into the receiving vessel or into the 
retort, in which the last of the zinc distils off, whilst 
I the iinpurities are tapped off from an opening near the 
: bottom ot the retort.—.A. G. L. 

1 Fniteu States Patexts. 

I Ores of the precious metals ; Process of treating -, 

i A. C. Atwater, Manchester, Iowa. U.S. Pat. 817,4U, 

April 10, 19tMk 

Ores containing precious metals and selenium are mixed 
, with a suitable proportion of a carbonaceous material 

i (say from 1 to 19 jK‘r cent.), heated to a temperature 

sufficient to volatilise the selenium, and tlion allowed to 
cool, the heating and cooling operations being carried 
out with exclusion of air.—A. S. 

Ores; Process ami furnace for reducing ——. H. F, 
Brown, (.'iiicago. Ill. G.S. Pats. 817,414 and 817,416, 
April 19, 1909. 

The furnace consists essentially of a down-draught stock 
connected at the bottom to h reverberatory lore-hoarth. 
The stack has an orc-teed inlet at the top and then in 
turn a preliminary heating chanilier, enlarged upper and 
lower combustion chambers with a narrow passage 
between them, and a heat-concentrating cliamber of 
Hinaller croBa-seetion than the lower coinbuution chamber. 
The flnely-divided mixture of ore ami slag-making 
mipuritiea is fed into tlie preliminary heating ebtunbei, 
and descends to tlio combustion chamber, into which by 
n>ean.B of a burner projecting into the chamber *' at on 
angle to the centre inere*»f,'’ a whirling reducing atmos* 
phere la directed. The reduced ore and slag and the 
gaseous products pass through the heat-concentroting 
chamber into the reverberatory fore-hearth, in whiob a 
molten protecting layer, e.p., ot slag, is msintalned above 
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the molten metal, and separation of the metal and slag 
taken place by gravity. The gases from the fore-liearth 
are led through a regenerative chsmljer and thence to 
the receptacle in which tlie ore is stored, in order to 
dehydrate the ore. Air is also passed throiigh the 
regenerator and thence to the bnmer, and to the space 
above the forc-i\earth. where it mingles with and furthers 
the combustion of the reducinc: gases from the stack. 

— A. S. 

Metaliic cow'fmvnds ; Mavvftiehtrf’ of -. S. Parfitt, 

Cardiff. V.H. Pat. HIS,(K4. April 17, 19tMi. 

See Eng. Pat. 2«12 of 1903 ; this J.. 1904, 22.-~T. F. B. 

FiiKNdi Patents. 

Cop^jeT’Otiwiinivvi alfoys. A. C. Incagnoli. Fr. Pat. 
smvirjti. Feb. IT. 190.7. 

(1) CoPCBn. 100*00: alunjinjiiin. 5*16: silver, 0*40; 
tin, 0*20. (2) ('(»j>per. lo()*(H): aluininiinn. !1*10; 

silver. 0*20r>: iron (malleable). O*K09. (3) Copper, 

100 *00; aUmuiiiuni. 11*111 ; silver, 0*270; iron (mal¬ 
leable), 0*255.—,1. H. ('. 

AIuininiHm ; Pracra.^! far i)iipr<niu(j thr qua/iti/ 

of - hf/ hraiinq 1o (nnprrniq. t Claessen. 

First Addition, d.atcd Nov. 17. 1905. to Fr. Pat. 3^)M2^S 
of Sept. 25, 1905 (tins d.. 1900. 185). 

The heating to reilness and tempering are cfTeeted within 
the range of temperatine limited on the one han<l l)v a 
teniperaturo 10" below the solidifying jinint of tin* alloy, 
and on tlie other hand, by a tein]*eiature, eharaetenstw 
for oaeb alloy, iiKliealed by n break in the cooling curve ; 
this lower temperature may bo overHlepned bv about 
C.—A. S. 

Alvminiujn : far xof^h-ring or hrnziv(f -. 

A. Proi.sy. Fr. Pat. 300.707, March K, 11M)5. 

The solder is prepared by mixing together 70t) grms. of 
zinc and 300 grins, of Hluniiniiim wliieli have been funed 
separately, and then adding about 50 grins, of fallow, 
the mixture being heated and agitated until a homo¬ 
geneous iiiasfl is obtained, wliieli is cast into lods. 
The proportions of zine anrl almiiiiiium may be varied, 
and the melted solder is al«o preferably mixed w'itli about 
one-teuth of its weight of silver-brazing. The pieces of 
aluminium to be joined are cleaned, coated with a solution 
of eopoiiia balsam, and then soldered in the usual manner. 

—A. S. 

Furnarea: Arrangements for the controlling the tcvi- 

peratvTe of fusion -. L. Pilia. Fr. Pal. 390,094, 

Pee. 6 , 1905. 

The temperature of the fusion bath or crucible is deter¬ 
mined and controlled by a current of water which, afti*r 
becoming heated by circulating within a belt which 
surrounds the furnace, flows into a collector furnished 
with a thermometer.—,T. H. C. 

Furnace, for metallic conantmtiona. International Metal 
Co.. Ltd. Fr. Pat. 3tM).328, Dee. JJ. 1905. Ihuler 
Int. Conv., Pec. 14, 1904. 

The furnace is especially designed to volatilise and collect 
the metallic fuineB arising from tlie heating of iiiixtureH 
of ores of zinc or lead, crude or ealeiiied. with comhustihles. 
The mixture is introduced by a si<lo door into a trougb- 
ehaped furnace having an opening in the bottom, the 
size of which can he regulated as required, and which is 
kept cool by cuntjnts of water or air. The fumes as 
formed are drawn otT by an aspirator and collected in 
chaml)er«.—J. H. C. 

Oun-harrela and metallic oOjecls; Composition for 

cleaning -. Saponia-Werke F. Boehm. Fr, Pat. 

360,600. Pec. 15, 1905. 

Tan composition claimed consiste of an intimate mixture 
of a saturated alcoholic solution of caustic soda, with a 
semi-liquid hydn>carbon, as, for example, a mixture of 
solid and liquid parafftne.—A. S. 


XL—ELECTRO-CHEMISTRY AMD 
ELECTRO-METALLURGY. 

{Continued frtym page 433.) 

(*4.)—FLECTRO-CHEMIRTRY. 

Eleetrclyaia with alternating currents. ], Electrdlyaia 
of alX'nli chlorides. A. (.’oppadoro. Gnz, chim. ilal., 
1900, 36, 004—028. 

I In electrolysis witli alternating currents, the reactions 
I are, according to the author, more complex than is usually 
I Bunposed. For example, in tlie eloctroylsis of potassium 
j chloride solution, immediately after the current has been 
I started, potaSHium, chlorine, hydroxyl, and liypochloroua 
ioiiH arc present in the solution, and the formation of 
chlorate ions hceoines possible. In the author’s experi¬ 
ments. an alternating current of 42 periods per second 
I was used, w'itli platinum electrodes. With 3N solutions 
; of potaKhium chloride and sodium chlontle at temperatures 
; between 15" and 30" C., no appreciable decomposition 
j is produced with current densities below 50 amjxirOH 
i per 80 . dem. : with iiigher current-Rtrengthft, a tolerably 
I considerable cjuantity of hypochlorite is formed. I’li'e 
1 gas produced consists of hydrogen ; after a turn*, some 
oxygen is evolved, whilst chlorine in formed in traces 
. at first, hut later, not at all. In certahi cases after the 
current has heon passing for some time, the formation 
of chlorate is observed. The platinum electrodes are 
attacked and partly <lis8olved. In jiotassimn ehlorido 
solutions, a deposit of platinum black and potassiuin 
; platino-chloride is formed, and in sodium chloride solutions, 
one ot pure pUitiniim black. If the current density ho 
not too high, the electrodes become platinised, and if the 
. coating lie perfect, the evolution of gas ceases, and also the 
amount of hypochlorite no longer iiu n^am's. 'I’lie platinum 
blai’k ilecomposes liypucliloril«‘ with forimitiun ot chlorule 
' and oxygen. When tlie <4cctrodes become platiniBed, 
the IM). sinks appreciably owing to dimm'utioii ot the 
polarisation. 

\Vith graphite electrodes, it is necessary' to use a current- 
density of over 1009 amperes per sq. dcm. in order to 
obtain an apprcciatilc production of hypochlorite. Graphite 
eleotrodca are also attacked.—A. S. 

• Encjt.isii Patents. 

I Electrodes for (iectrolytie, apparatus [Ilywchloritea, <fcc.]. 
j F. W. Howorth, London. From the heirs of the late 
I C. Kellner, Vienna, Austna. Eng. Pat. 24,538, Nov. 27, 

I 1905. 

! The electrodes described are designed for use in the 
i manufacture of substances, e.g., hyjiochlorites, producetl 
by the interaction of the cathode and anode products, 
and which must, ho protected from further oxidation or 
reiiuctioiL To this end the electrodes are made in the 
form , or f | , the last being designed to 

i bridge over the low division walls of the electrolytic cell. The 
I upper part ot each electrode acts as cathode, the lower 
, as anode. The electrolyte is circulated above the cathode 
I in a direction parallel to the electrodes, th® cathode 
thus preventing the further oxidation at the anode of the 

f ' irodiiot of the reaction, which is formed in the layer of 
iquid between the two electrodes. Tlie electrodes may 
j ho made soliil or in lattice form.—A. G. L. 

j Ceramic ware; {Electroplated -]. S. Heller, 

! C. Baumgartl and Porzellanfabr. Ph. Rosenthal and Go., 

! A.-G., Filiale Kronaeli. Eng. Pat. 10,833, May 24, 

1905. VIII., page 478. 

United States Patents. 

Batteriee: Process of treating alkaline storage —. 

T. A. Edison, Llewellyn Park, N.J., Assignor to Edison 
Storage Battery Co., West Orange, N.J. U.S. Pat. 
817,162, April 10, 190ft. 

This invention ixilates to a process of treating, prior to 
shipment, an alkaline storage battery, the negative luasa 
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of which contiuna, when ohaigod, finely-divided iron end 
metallic mercury. The negative rnana ie completely 
discharged by means of a “ reversing-cnrrent,” so as to 
fully oxidise the mass and prevent atmospherio oxidation, 

—B.N. 

Furnace 7 Eleclric -. J. F. Hammond, Brewster, 

N.Y. U.8. Pat. 817,767, April 17, 1906. 

The furnace oomprisea a mn6fle wound on the inside with 
a beat-generating wire, c.g., of platinum, and contained 
in a casing, which is provided on the outside with grooves, 
and rows of separators registering with the grooves. A 
resistance wire, for instance, of nickel, is disposed in the 
grooves between the separators, and is so bent that the 
bend of one convolution lies within the bend of another. 
The heat-generating wire and the resistance wire are 
connected together and one wire is connectwl with a 
device for varying the resistance, consisting of a rotary 
shoe which travels along the bonds of the resistance wire, 
contacting with one bend before breaking contact with 
another. The whole is enclosed in an outer casing,—A. 8. 

Caustic alkali; \^Elcctr6lalic\ Apjtamtus for and process 

of producing -. if. .S, Blackmorc, Mount Vernon, 

N.Y. U.S. Pats. 809,68,7 and 809,088, Jan. 2, 1900. 

The electrolytic vessel, 1, contains a lii]uid-motal cathmle, 



23, such ns molten lead, and into this dips the anode* 
cliamlier, 14, containing a molten alkali salt, such as sodium 
chloride, the electrolyte being separated from the lead 
cathode by a diaphragm. 22, of granulated magnetite. The 
latter is prevented from dropping out of the anode-chamber 
by the wite-gauxe disc, 21. The lead-sodium alloy 
collecting below the diaphragm is displaced from contact 
with the electrolyte and rises to the surface of the lead 
around the auode-chumber, the level of the metal in the 
anode-chamber being lower than the surface of the load 
ill the space surrounding the chamber. Molten caustic 
soda is injected in a number of line streams into the 
molten alloy by means of perforations, 30, in the annular 
pipe, 29, thus producing sodium oxide, the oxidation 
bemg facilitated by a loose layer, 00, of granulated material, 
such as magnetite. The sodium oxide is drawn oil through 
the inverted siphon, 34, into the vessel, 3f>. The oxide 
may be run ofi from this vessel, or forced by means of a 
steam injector, 42, through the pipe, 41, into a vessel, 
43, thus forming caustic alkali, wtiich is run off through 
40, or through the pipe with siphon bend higher up to 
supply the hydroxide necessary to oxidise the sodium in 
the alloy in 1. When mercury is used as the cathode, 
an aqueous solution of the salt is used as the electrolyte, 
and water is placed on the surface of the cathode around 
the anode-chamber. Carbon electrodes also dip into 
this liquid to assist in the solution of the sodium. Water 
or dilute caustic soda solution is injected in place of the 
molten salt through the pipe, 28.—B. N. 


Caustic alkali; [Eleelrolglie] Process of making -. 

H. 8. Blackmore. Mount Vernon, N.Y, U.8. Pat. 
809,089, Jan. 2. 1908. 

A uqwp metal, such as mercury, is automatically supplied 
ns required to an elootrolytio cell containing a saturated 
solution of an alkali salt, the alkali metal being liberated 
in contact with the mercury. The amalgam of decreased 
density accumulates on the surface of the cathode and 
passes by gravity into a separate oxidising vessel; onustic 
alkali is formed in the latter by electrolysis, and the 
mercury, depleted of the alkali metal, passes out, by 
gravity, from the oxidising vessel. The electrolytic and 
oxidising vessels are separated by an intermediate vessel 
in which the amalgam is covered with a non-conducting 
Uquid, such as carbon tetrachloride, so that metallic 
comiectiou is broken liotween the metal in the two cells. 
By providing means for heating the apparatus, molten 
load may be used as the liquid-ihctal cathode in conjunc¬ 
tion with a molten electrolyte, such as sodium chloride. 

—B. N. 

French Patents. 

Eleclric furnace uith tivo electrodes and aulomatie deflection 
of the arc. C. Limb. Fr. Pat. 359,8.04, Feb. 4, 1900. 
The arc is maintained at the ends of two vertical and 
parallel electrodes by the action of an electric current 
traversing a conductor passing round the furnace. The 
principle is identical with that of the Jamin arc lamp, 
and is here applied to the electric furnace as utilised for 
various oleetro-thcrinal processes.—R. 8. H. 

Furnace for baking \earbon-] electrodes. 0. Cuau. Fr. 
Pat. ,300,320, Feb. 20, 1905. 

Carbon electrodes fomieil from retort carlioii mixed 
with tar. &c,, are packed in a chamber lietwoen iron 
pipes, which communicate with the hearth of the furnace; 
through these pipes the hot gases ascend. The volatile 
matters which emanate from the heated electrodes are 
burnt at the top of the furnace by an auxiliary admission 
of air, efU-r which the products of combustion, on their 
way to the chimiiey, pass down through the iron pipes 
and thus also coinmuiucate their heat to the elcctroims. 
To prevent burning, the electrodes are covered with sand 

— R. S. H. 

Carbons; Process and apparatus for graphitising - 

bg incandescence. C. Cuau. Fr. Pat. 300,381, Feb. 21, 
1905. 

The bar of amorphous carbon which is to be graphitised, 
is clamped at each end liotween hollow, water-cooled, 
metallic bodies, which serve as contact pieces for the 
electric leads. It is surrounded by bricks of refractory 
material, and the whole is placed in a chamber fuU of 
sand. A current of electricity is then passed through the 
bur, of sufficient intensity to raise it to the required 
temperature.—H. B. 

Carbon for electric resietances; Process of preparing ——. 
Electric and Ordnance Accessories Co., Ltd., and 
E 0. Rivers. Fr. Pat. 300,284, liec. 9, 1905. 
PowuEBEu carlion is mixed with an alkali silicate solution 
which acts as an agglomoront. The mass is liardened by 
being exposed to a high temperature. In cases where a 
still hartlcr material is required, the mass, after heating, 
is imitiotsed in a dilute acid solution. The products so 
obtained are suitable for use as resistances for electric 
radiators, for wlilcli purpose the paste can bo spread upon 
refractory supports before hooting. It is claimed that 
the product is of greater miiformity and higher specifio 
resistance than the more usual types of carbon resistance. 

—R. S. H. 

Clutrgc of uniform composition in electric fusion or heating 

processes; Production of a -. F. A. Kjellin. Fr. 

Pat. 369,998, Deo. 2, 1905. Under Int. Conv., Aug. 
14, 1905. 

An alternating current traversing a oonduotor tends to 
concentrate itself near the surface, and in oonsidoring 
the heating effect of the current the temperature it higher 
on the surtaoe than in the inside of the conductor. 
venienoe is oauted in such oases where uniformity in the 

nS 








484 


Cl. XI—ELECTRO-CHEMISTRY & BLECTRO-METALLCROy. 


[Uftf 81 , itoe. 


healing is necessary. It is claimeti that the distribution 
of temperature can be made much more uniform by 
employing alternating current of low fiequen^ in place of 
that of ^—&0 periods usually adopted. The number 
of periods per second should not exceed a value obtained 
by dividing double the specific resistance of the con¬ 
ductor (measured in ohms per m. of 1 sq. mm. cross 
section) by the cross scctiou of the conductor (measured 
in sq.m.).—R. S. H. 

(B.)—ELECn'RO-METALLURGY. 

Copj)er deposition ; dc/to/j of «rf/«wtc colloids upon clectrO' 

Itftic. - [Hrilliaiit dcftotiitH\. K. Miillorand J\ Bahntje. 

7.. Klektroohcm.. lium, 12. 317 -321. 

The authors have invesficated the effect of the luldition 
of small quantities of colfoidal solutions to the t>rdinary 
acid copf>er sulphate solutions used in electrolytic 
<lepos}tion. Oelatin. egg Hlbumm. gum and starch vvere 
employed. Only in the two first instances was the 
elmraoter of the ileposit materially altered. With gelatin 
the copper deposit with a current density of (MM)33 ampere 
per sq. cm. cxhihits nunicrous vcrtic-ai bright bands or 
stripes, just an tliougb molten metal bad fiowed down the 
plate, solidifying on its way. If the current density be 
nicrcasei!, the bands beeome wider, and witli O-OSo an^aVe 
per sq. cm., provided the ipiantity of gelatin present be 
not too great, brilliant. (|uite homogeneous deposits of 
high refieeting power are obtained. 

The above values tor the current refer to the ordinavv 
femperature of tlie room ; iiHTCHsi' of temperature lias 
the same eiTeet as a lowering of the eiirrcnt densitv, hit 
that m warm solutions it is ncecssary to use a Ingher 
current density to obtain Iniglit ninl e\en deposits. 

The concentration of the sulpliunc acid between N/I 
and N/l()d has little inllnence piovided hydrogen lie not 
evolveil on the eatliode siiiface. 

Kgg albumin has a 1 <-hs markeil influence upon tlie 
deposit, the first effect being to produce a snrfa<'«* covered 
with mnumeraVde small bright ncdules. 

To insuie the satisfactory prodnetion of bright deposits 
it is in all eases essential to employ clear, well filtered 
ftointions. The authors explain the olmerved iihenomena 
by supposing that the bright de|iosit is formed by euusing 
the metal to i-etnin its amorphous condition and preventing 
it from brooming erystallme. The mutual jirotcctive 
effect of colloids upon one another, which has been noticed 
111 otlier investigations, is probably the eliiof factor. 
Evidence in support of tliis hypothesis is adilueed, as also 
in favour of the action oi electrical endosmosis in trans¬ 
ferring the colloidal mixture of the metal and organic 
substance to tlie <*atlu)de. Of some interest is the fact 
that only in acid solutions do the colloids give rise to 
bright deposits. The weight of copper deposited is greater 
than that obtained under normal 'conditions, owing to 
the presence of some (1-2 per cent, of tlie organic substance. 
The possible H]>j))ications of the results are mentioned. 

—R. S. R. 

Chromium ; Klcrlroli/tif production of mvtnllic -. 

t). Dony-Hcnaiilt and W. (littens. Z. Elektrocliein., 
UM>(}. 12. 32f»-* S.-IO. 

"With reference to the publications of (,’arveth. Mott and 
Curry (this ,1.. llll)r>, (‘eiii and Sttfi) the autliors mention 
experiments upon the electrolysis of chrome alum solutions, 
which lead them to consider that the conditions most 
suitable for the metal deposition are not mM-essarily the 
best for the preliminary treatment ^)f the electrolyte for 
the purpose of improving it for the subsequent deposition 
of the metal.—H. S, H. 

Enulimh Ratknt. 

Cordite ; Proiertion of sted guuM from the (rnsdc effects 

of -. (tttd similar gases. 0. C. J. Topp, Isle of Wight. 

Eng. Pat. 12.635. June 10. nM.)r>. 

The process consists in filling the gun with a suitable 
liquid, and electroplating the rifling with silver or other 
metal. Jt is claimed that erosion la thereby preventcxl, 
the plating alone l>eing removed by the gases, and thie oau 
be renewed as often as necessary.—JEk J. S. 


UiviTiD States Patents. 

Furnace: Electric -. C. O. Wingren, Pasadena, 

Cal. U.S. Pat. 817,212, April Kt, 1900. 

The furnace has a metallic air-tight easing, consisting of 
an outer body of heavy imperforate material with a 
removable cover secured to it, the cover being provided 
with a dome extending upwards. Electrodes are secured 
to, but Insulated, from the body, and binding posts, 
which are fastened to the electriKles. project through the 
casing. Resistance material surrounds a Binelting crucible 
placed between the eleidrodes, and the resistance material 
and electrodes arc in turn enveloped by lieat-insulatiug 
material. An observation tube is connected to the 
crucible, and. extending upwards tlirougb the boat- 
insulating material, terminates near the dome, a portion 
of the top of tlie latter being transparent. Tlie dome is 
connected by a pipe to one of a number of ports in a valve¬ 
casing, a second and third pipe connecting tlie top and 
bottom of an air-pump, respectively, witli two other ports 
in the valve-i-asing, Both tliehe latt**r pijies are provided 
with I'laek-valveM, the valve in the pipe connected to the 
top of the pump opening towards the latter and the other 
valve away from the pump. The pjHtoii of the pump has 
' a check-valve opening in a downward direction. A valve- 
stopper in the valvc-caKing is provided with tw’o 
clmnnelH. one being adapted to connect eillier of the 
pipes leading to tlie pump with the pi)ie leailing to the 
dome, w'liilst the hcooikI channel siimdtaneously connects 
the other pipe from the ]mmp witii tlie outside air 
througli ftoiis in the valve-casing. 'I’lie ])uni[« tlius serves 
to exhaust the air from the nucible. or. alter revolving 
the valve stopper, to pnt pressure upon the material in 
the crucible. Ik N. 

Nicket-}.lntiug : \Hh'Ctrolgtic\ AfiparutuM for -. ,T. W. 

Aylswortii, East Grange. N.,!., As-ignor to Kilison 
Storage Battery (’o.. West Orange, N.J. O.S. Pat. 
817,152, April id, llUiO. 

'I'liiH invention relates to an apparatus for ni<*kei-plating 
a continuous striji, and comprises a tank containing an 
electrolytic bath with a supporting beam carrying an 
upper and lower set of lollers, the latter being adapt<ed to 
receive the strip alternately around the rollers ol each act. 
Means are provided for raising and lowering the supporting 
beam, and for driving one or more rollers of the upper 
set, so as to move the strip through the bath, by moans 
of a driving motor, the latter being eonnected by 
adjustable frictional connections witli a supiioiluig pulley 
mounted on the beam. A “ take-up reel ’ is ojiorated 
by the motor. Tnsulntiiig bars for guiding the strip 
ar© carried by a series of hangers immersed m the bath. 
An “ occludiug-chambor.” carried by the beam and 
normally partially submerged in tlie solution, and a 
cleaning tank in which the strip may lie suhmerged are 
provided. The strip passes over an “ idler,” supported 
by .a hraeket on the beam, and removable brushes make 
contact with the strip on eacli side of the ” idler.” The 
strip IS dried by passing it over two rollers. W'hieh are 
connected to the source of current, and by adjusting tho 
rollers with respect to eacli other, tho length of the boated 
section between the rollers may he regulated.—R. N. 

Magnetic separation ; Process of -. F. T. Snyder, 

(Jak J*ark, Ilk, Assignor to Int-emational Separator (’o., 
Chicago, III. U.S. Rat. 817,399, April j<>, I90l». 

A niKFBRKNTiAi. rociprocatiiig movement is impart'Od to 
the ore within the inllnence of a magnet, which is 
periodically energised and de-ciiorgised, the reciprocating 
movement being so adjusted that the more permeable 
jiartlclea are attrai'toil by the magnet and thus retarded, 
while the mass of ore is moving in one direction, but 
allowotl to travel witli the ore, while the latter is moving 
in the opposite direction. In this manner the magnetic 
particles are given a ” net ” movement in one direction 
and the non-magnetic particles a ” net ” inovoineut in the 
opposite direction.—A. S 
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Iron and Ui alloy a ? \EUc(riMl] Procf.aa of manufacturing 

-. M. Ruthenburc, Lookport, N.Y, U.S. Pat. 

818,918, April 24, 1906. 

Thb ore in a commiiuited condition is fritted into coherent 

f )orous lumps by the action of an electric current, the 
umps are collected in a confined heated atmospliere and 
subjected to the action of n do-oxidiniiig gas until they are 
reduced without being melted, and the reduced lumps 
are finally melted by passing an electric ourront through 
them.—A. S. 

Gold and other I'oiuahh metals ; Process of reclaiming 

UKiStc - from water and otbei liquids, K. Holland, 

Assignor to The HoUhikI Metal Recovery Co., New York. 
U.S. l*at. KIH.174. April 17. IWHl. 

Thk w’nter or olli(»r liquifl is led continuously into and 
through a '“runaway” or tank, wherein it is Hubjected 
to electrolysis in the presence of a hotly capable of forming 
a coagnlmii. 'I'iie <-oagu!nm Hud precipitate produced 
by the elci trolysis are removed, evaporated, the iiguid 
separated by decantation or liltration, and the goUl nr 
other metal extracted from the residue hy a suitable 
process.— A. S. 

Ckbnvh Paten r-i. 

i^lrel Kleetnc -. Soc. Electro-Metall. 

Franij'HiKV. Fr. J'at. 3(kkti72, Fel). 11, 

An elcclric" oscillating fiinnnT. sncli us that of IJi’rouIt 
(this J., 1902, 12'171. is intHlilicd and ennstrm-ted on a 
larger scale to servo as a ‘“uiivcr” for Bteel, and tlins ' 
ensure mijt<irniity in llie production of large masses, i 
The apparatus is iutenilcd to receive jiiolten sfwl troiu ■ 
other tiinnucs and luauilam its leiupcrature by sullicient j 
expenditure of electric energy to c<nnpensaic lor the j 
thci'infll losses rhu* !<» radiation, &c. In ordtn- to obviate , 
the possibility ol oxidation by ingress ot air, the furna<<‘ 
is made as gas liglit as possible, and is connected to a 
gas produeej- which maintains a slight positive jiressnre 
within the furnace. The carbon eleclroiles arc supplied 
with wnter-coohsl collars which make a gas-tight joint 
with the covfi. For a mixer of l(K) tons capacity tlic 
following ilinieiihions are given: surface of molUm 
luetal, 28 sip m. ; depth of moUen metal, I m. Two 
electrodes, tor single pliasi* current, eacii \)~>x 95 cms. cniss j 
section anil i> m. long. Sudi a turnace, supplied with j 
2otl(l h.p.. IS stated to ho <-iipabJc ot reheating 50 tons ot j 
molten metal per hour through 50' C. K. S. H. ! 

Copper ; Extraction of •- - from its ores [Kl(’c(r(>lgli(‘(dlt/]. 

G. H. M. Sweeting. Fr. Pat. 3(i0,071, Feb. 11. 1905. 

The powdered Hulpliuies are spread in a thin layer upon 
the sole of a reverberatory turnacc moderately heated 
with coke, and m the jiresenee ot a quantity ot air sufti- 
C'leut to supply 4 luols. of oxygen for each' molecule of 
metal; the ore thus rousted is thrown into w'litcr contained 
in tanks ot masonry whereliy the copper is obtained in 
the state of sulpliate solution, which is then evaporated 
until it readies a proper density and finally submitbal to 
clootrolysi8.~“J. H. C. 

Copjter from its 7nim’r(Ua ; Klecint-mdallurgical priKcaa 

for Ifu- extraction of -. Ji. Juinau. Fr. j*at. 350,913, 

Nov. 20, 19U5. 

The minerals are extracted witli a solution of ammonia, 
preferably containing aiuinonium salts. The solution 
thus obtained is electrolysed directly, or the ammonia 
is recovered and the precipitated copper redissolved in acid 
and the fioliition submitted to electrolysis. The use of 
cuprous salta is preferred on account of the higher curreiA 
yield, as also for the depolarising action of such sulutions at 
the anode. The preparation ot the cuprous salts can be 
effected by reducing the solutions with sulphurous oetd. 
Finely, the ammonia is recovered by treating the residual 
liquors with lime. A subsidiary claim >h made for an 
improvement m the dia])hragma used in such a process. 

A porous material, e.g., asbestos, is impregnated with 
gelatinous silica by immersion in a mixture of sulphuric 
acid and sedium silicate.--B. S. H. 


Alloys: Production of -iw f^e electric furnace, M. 

Aiarchadior. Fr. Pat. 300,187, Nov. 11, 1905. 



I 


The mcilunl conslNtw in treating separately and in suitable 
juvijioriioiiH thf minerids of eaeli metal entering into the 
eomposilion of the alloy. 'Fbe reduced and fused metals 
lire mixeil before ibor wolldiHcation or before they are 
tapjietl trom the furiifti’e. The eleefrio furnace is divided 
into tw'o compartments. {' and D, by a i“efractorv wall, G, 
rea<-limg nearly to the bottom of the hearth. Tlie current 
lirtMKvs flircftly through t)U‘ furnace from one electrode, 
E, to tlie other, F. but by regulating the noteiitial in each 
half of the fiirimee. the relative exjUMuliture of energy 
can 1)0 varied eoiiMuferably. and tlnis the proportions of 
earh metal reiiiureil (o form the alloy can be adjusted. 

—K. S. H. 


XII.-FATTY OILS, FATS, WAXES, 

AND SOAPS. 

(Continual from page 434.) • 

EiizijMf (icitiiii : StiitiKf on -. l^pnw, M. Nicloiix. 

Kiiy. Xof. J‘rw.. 77 B., 4fl4. 

Thk following general leMiilt. )mv« lieen obtained In 
etmiyiog tlie liyilrii|y«in ot fnti! liy eiistor oil eeeds. 
(Comparo H. E. AiniHtrniig, this ,f.. 11105, 1242), It U 
poumlile liy me<'lmnieiil nieniiB to eeparate the cytoplamn 
of the deed from tlie aleurone grains and all other cellular 
eleinents; the (-ytoplusm alone can hydrolyao fate, acting 
as an enrynie and following the laws of eilKyme action ; 
its activity is considerable. The author holds that tins 
active Biilistaiice, wliieh is destroyed hy water so soon as 
it is no longer protected by fats, is not an enzyme, and he 
terms it lipaseidino.—E. F. A, 

H'afnut oil,' Ihtnlion of foreign oiln in -. P. Balnvoine, 

XXIII., page 4B9, 

Enoush Patints, 

Fafn and the like ; Apparatus for the recovery of , 

C. Kremor and Ges. fiir Abwisserklaruug ni.b,H., 
Berlin. Eng. Pat 23,670, Nov. 17, 1906. 

Claim is made for a combination of a number of the fat 
oollectors described in Eng. Pat 14,461 of 1903 (this J., 
1903, 1096), fed by a common pipe and contained in a 
common vessel open to each of them, so that there is 
a uniform current upwards and downwards, and a eonse- 
quent uniform separation of fat and solid matter. All 
the lower edges of the wails of the fat collectors and tl» 
edges of the overflow channels may be made in a zigzag 
or serrated shape, so that any slight deflection of tS 
p^itions, &o.,by the force of the water may not interfere 
with the even distribution of the liquid.—C. A. M 
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So^ svfvtions; Proces/i and appanrtus for coding ——. 
F. Jiirjjens, San^erhausen* Oernmny. Eng. Pat. 
18,000. Sept. 15, 1905. 

Very rapid cooling of the aoap may he effected hy exposing 
tlie hot sohition to the action of a vncnum, whilst the 
walls of the vcaacl are meanwhile scraped with knives 
or pcrapers. In the apparatus claimed for this process, 
the hot Noap is intnalnccd into a conical ve'ssel surrounded 
V)y a cooling jacket, and having a coiilral cooling tube, 
round which revolves a spiral providctl on the outside 
and inside w'itli scrapers which reniove the. solidifying 
soap from the wall of the cylinder and the surface of the 
inner cooling tube rcsTicc'tively, 'Hie agitation may he 
effected more thorouglily hy making the cooling t\ihe 
revolve in the opposite direction to the spiral. Nozzles 
are provided at the lop for the exhaustion of air from 
the apparatus.—A. M. 

VxiTF.Ti Statks Patents. 

Dticrgcnt for fcovring vmiJ. S. Wc»hle. Lotidon. 
r.S. Pat. 818.648, April 24. 190f>. 

See Eng. Pat. 12,(132 of 1904 ; this ,1.. 1905, 071.- T. F. B. 

poudtrs royttoimng alkali peroxides ; Vessd for 
jiarking and sioitng . J. vem Konigswarter, 

Hanover, ( Icrmuny. t\S. I'at. 818,095. April 24, 1900. 
Pee Eng. Pat. 19,809 of 1905 ; this J., 1900, 32.—T. E. B. 

French Patents. 

Olive oil : Ap'jarahm for Hashing - hi/ deeantation^ 

V. Co(j. Fr. J*al. 300,733, l3ec. 21, 1905. 

The apparatus clmmed compriscH a battery of conical 
decantation vessels contained m a clinmher heated inside 
hy a steam coil or otherwise, and te<l by a single pipe 
which conveys the impure oil and the water for washing 
it. The separate<l liquids pass from the hottoin of the 
vessels into funnels with three-way cocks eomniunicating 
with separate pipes intemled for the water, the 
and the pure oil respectively.—(’. A. M. 

JSoap, ointment or paste for disinfteiing pvrpomif ; Pioecss 

of making - . |/Vwf tar.] J, Kessler and C'o. 

Fr. Pat. 3(10,174, I)ec. 7, 1905. XVIllt’., page 493. 

(iKRMAN Patent. 

Rcdn soaps : Process for the removal of the resin colouring 

matter from. -. H. Sehladitz. tier. Pat. 107,240, 

June 12, 1904. 

The process consists in adding before, during or after 
saponification of the i-esin, a solution of common salt, of 
such concentration that it will, together with the dissolved 
impuritieK, form a separate layer above the resin soap. 
For example, 100 parts of resin are saponiHed by 70—HO 
parts of a caustic soda lye of 25^ H., in presence o{ 15 parts 
of common salt. Sufficient cold water is then addeil, 
with constant agitation, to form a salt solution of 3*^—5"' B. 
On allowing to settle, the salt solution, containing the 
resin colouring matter aiul other impurities, forms r 
separate layer above the reain soap, and can be lomoved. 

—A. K. 

Xm.-PIGMEMTS. PAINTS; BESIMS, 
VABMISHES: IMDIA.RCBBEB. Ete. 

(Continved from page 435.) 

(-4.)—PIGMENTS, PAINTS. 

Kermes mineral. Gabriel de la Puerta. Rev. Real, 
Acad, de Cienciaa de Madrid, 1905, 8, 269. Chera • 
Zeit., 1906, 80 , Rep., 130—140. 

A SAiiRLB of Kermea mineral prepared from stibnite 
with sodium carbonate by Cluxera method was found 
to contain, besides antimony sulphide, 20 per cent of a 
mixture of sodium p^^antimoniato and ameurphoue 
antimony trioxide in about equal proportions. It also 


VARNISHES; INDU-RUBBER, 8 tc. tMay 31 . 1W6. 


; yielded 12*3 per cent, of water, indicating the presence of 
i the sulphide as 6b2S)|.3HeO. 

I The following modified method is recommended for 
i the preparation of a well coloured product:—10 grms. of 
finely powdered antimony sulphide, 50 grms. of crystal* 
Used sodium carbonate, and 1 grm. of s(^ium hydroxide, 
are boiled with 2 litres of water for about half an hour, 
until half the liquid is evaporated, the mass being kept well 
; stirred. After allowing tlie filtrate to stand for 24 hours, 
i the precipitated Kermes is filtered off, washed free from 
I alkali, and tlien dried at 25®—30® C.. and powdered. 

I Yield, about 5 grms. On acidifying tlie mother liquor a 
j precipitate of " golden uiitimony sulphide ” is 

i obtained.—F. Soon. 

French Patents. 

Pigment, irith zinr base, and jiroeess of mannfaetnring 
same. J). Lance and L. de Joannis. Fr. Pat. 
360.215. FelK 16. 1905. 

The pigment consists of a mixture of zinc white and 
hydrated oxide of zinc, or of zinc carbonate and hydrated 
oxide, or of all three, and it is claimed that the properties 
; of such a pigment, prepared as described, approximate 
to tliose of wliite lend, particularly as regards covering 
power and ra])idity of drying. To prepare the pigment, 
ordinary (dry process) zinc wliite is subjected to a pre* 

: liminary wet grinding in a tube-mill, in order to round 
I off the edges of the angular particles, and is then mixed 
i with a quantity of zme hydroxide, prepared by a pro- 
I cipitation process in the cold or al- a tem|>crature of 
5(b—80" C‘. The ju'iiportions i>f the two coiiifKiuuds used 
, ai-e indicated by two general formula*: (1) 2ZnO + 

; Zn(()H) 2 ; (2) (iJ^iiO + Zji(()H).j, of which the first is a 
' type of the composition of enamel pigments, the second 
; being tliat of pigments suitalile for matt surface paints. 

W'hcii the paint is required tor use ns a second coat for 
I eiiainclling. and covering-power is not of nririuvry import- 

■ ance, zinc carbonate may I'c substituted for a part or the 

■ whole of the zinc oxide. The superior drying properties 
of file pigment are conferit‘d upon it by Die hydrated 
oxide, whicli acts in a similar manner to hydroxide of 

I lead, in partially saponifying the oil usc-d as medium 
and so causing it to dry more rapidly.—E. VV. L. 

Ztnr ,• Treatmcnl of complex ores of ——. Industrial 
■preparation, of zinr. sulphite, and its application to 
forming a lifho'jsme \]snrU\ having barium sulphite as 
its base. L. Brunet. Fr. l*at. 3(Kk517, Feb. 28, 1905. 

, ZiNO pyritic ores are so himaced and the vapours treated 
with steam, as to yield zme sulphite as a main product. 
To a solution of the zinc sulphite, solution of barium 
sulphide or liydroxitle is added, to obtain as a precipitate 
a mixtiin.) ot barium sulphite with zinc sulphide or with 
zinc oxide, winch precipitate is applicalde as a litbopone. 

—E. S. 

Lakes \from azo dyestuffs]; Procx.ss of making red -. 

Farhwerke vorm. Meistcr, Lucius und Briitiing. Fr. 

I Pal. 369,824. March 13, 1995. 

. See Ger. l*at. 10J.424 of UK»4 ; tliis J., 1905,1244.—T.F.B. 

I Gerxjan Patents. 

I Lakes [from azo dyestuffs ]; Process of preparing nd 

ctdour -. Farhwerke vorm. MeUter, Lucius und 

I Bnining. Ger. Pat. 165,823, Aug. 29, 1904. 

I LaXBB of a bright yellowish-red colour, and very fast to 
’ light, are obtained in the usual manner from the azo 
. dyestuff prepared by combining ^-iiaphtholdisulphonic 
; acid K with diazotised dichloroanitincsulphonio aci<i. 
obtained either by nitrating o-dichlorobenzenemono- 
Bulphonic acid and then reducing, or by sulphonatiiig 
! 3.4-dichloroanilino.—T. F. B. 
i 

i Painl, vehicle; Process fur the manufaciure of a -. 

Norddeutsohe WollkEmmerei u. Kammgarnspinnerei. 

! Ger. Pat. 166,568, Dec. 1, 1904. 

j (JoEOPHONY is sapoiliffed with a suitable metallic oxide, 

I eapecially zinc oxide, or a mixture of zinc oxide and 
{ magnesia^ then mixed with neutral wool'fat containing 
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a siaftll quantity of the magnesia soaps of the woohfat 
acids, and the mixture dissolved in a suitable solvent, 
t.g.^ heavy coal>tar oil. The product is stated to be of 
use as a substitute for boiled linseed oil. being more 
resistant than the latter to the action of saponifying 
agents.—A. S. 

(5.)~RESINS, VARXISHES. 

Ttirpcidine oU : Pinme fractions of French and Arncrican 

-. B. Ahlatrcim and O. Ascban. Ber., IbCMl, 39, 

1441—1440. 

FniNCH and American turpentine oils woro carefully 
fractionated, and determinations of density and specific 
rotation carried out on a large numl>er of fractions boiling 
between ins'" and 17^)^’ C. ; the rotation of the hydro¬ 
chloride from each fraction whs also measured. The 
authors conclude that the pinorie m these oils is mixed 
not only with pseiidopinene, but witli another or several 
other terpencs. which have a rotation opposite in sign 
to the contained pinone. By mixing inactive fractions 
of American and French oils, boiling at inS'’'—C, a 
Iflcvo-rotatory hydrochloride was prepared. The oxidation 
of different fraetions by u 1 |.)er coni, solution of pof-assium 
permanganate gavt' varying amounts of nopinic acid, hut 
Httle light was obtained in tins way regarding the identity 
of the new terjioncs. The authors suggest that cymeno 
or limonene may be present and ore continuing the work. 

—C. E. F. 

Tcrjx'ncs in FitnnMh crude (urpeniine, O. Aschan. Ber., 
BKMi. 39. 1447—!r)51. 

The crude tur}HUitines from tir and pine trees [Finns 
Kylcestris and Finns nhies) wen* distilled with steam and 
the turjanUine oil so obtained fractionated. The tur|K*ii- 
tine oj) from Finns aUies, as grown in Finland, contains 
/-pinene and ]nohahly Mimonene. but is free from sylves- 
treuc. The oil from Finns sijlvcslris (“ontams (i-piiiene 
and ^/-sylvestreiie. R. F. 

Vnitei) States Patem'. 

; Process of (tcating - for the prodnefion of jMiver 

pnip, lerpenes and re.nnons sidistnnces. fl. P. tVaiglull 
and (-«. A. Kerr, Assignors to N. (\ Manson, jnu. L'.S. 
Pat. 817,IKK.!, April 17, IWMi. XIX., page 41)4. 

(rO-INDlA-KUBBER. &c. 

Fubber: ReJation between specific gravitu and snlphur 

content of vfdcaniaed Parti -. K. Ditniar. (bimmi- 

Zeit., 190(1, 20, 733. 

The rubber used was a teclinical washed and flried Par^. 
<-ontaining h*'27 per cent, of resins and 0*27 per cent, of 
nsli; lO'grm. samples weiH) masticated with milk 
of sulphur in proportions varying from 5 to 75 per <‘ent. 
of the weight of rubber, and cured, ni glass moulds, by 
heating in an autoclave for 5<) minutes at 145^^ C. and 
4 to 5 atmospheres pressure of 8te.airi. The spt'cifio gravity 
at lif C. of the vulcanised samples, determined by means 
of a pyknometer, varied from l)*834 with 5 per cent, to 
1*130 with 75 per cent, of sulphur, but not uniformly with 
the sulphur content; it attained the value unity with a 
percentage of sulphur lietween 30 and 35.—K. VV. L. 

Jndia-ritbher; Effect of heavy niagntaia as a filling 
material upon - -. R. Ihtmar. Gummi-Zeit., llHKh 

20, 7m). 

Paba rubber wss mixed with 10 per cent, of sulphur and 
rising percentages of heavy magnesia (magnesium oxide), 
ami vulcanised for 45 minutes at 146^^ C. under a pressure 
of 4—5 atDioBpheres. The specimens were then tested 
mechanically. The breaking strain reaches a maximum 
at 30 per cent, of magpesia, and is throughout much 
greater than that of the same rublier similarly vulcanised 
without magnesia. The elasticity reaches a maximum at 
25 per cent, of magnesia, and up to that point is con¬ 
siderably lower than that of the “ blank.” With more 
than 35 per cent, the mixing refuses to work coherently 
on the rollers.—W. A. C. 


RMer tree; Nete —, For. Off. Ann. 8er., No. 3558, 
A BBW kind of rubber tree, previously unknown in that 
part of Venezuela, has been discovered in the extensive 
forests of the Caura district, situated from 150 to 200 
miles to the west and south-west of Ciudad BoUvsf, 
.Sample lots of the rubber produced from this tree have 
I l»een sent to London, New York and Hamburg, and have 
j realised from 3s. to 38. Od. per lb. This price is remunera- 
’ five, as good facilities for|||ran8port by water exist. 

■ Unfortunately, as yet no effioient system of tapping the 
I trees has been discovered, as by the method of tapping 
; applied to the india-rubber trees in tlie Rio Negro district 
; the milk docs not exude freely. The consequence is that 
i the collectors fell the trees to be able to tap them all 
' along the trunk, following in tliis respect the system 
they ein})loy for collecting balata. This, of course, 

: will bring about tin' eventual exhaustion of the forests, 

' which, in the case of the balata tree, is already beginning 
to be felt. [T.R.] 

Enoush Patemt. 

' Caoutekone, gnUa-jyercha and balata: Process for tlie 

I direct uiHisatitoi of the. lactiferous juices of -. L. P. T. 

j Morisse. Taris. Eng. Pat, 7705, April 11, 1905. 
j See Fr. Put. 300,325 of I9t).5 ; following these.—T. F. B. 

1 

j Fresoh 1‘atent.s. 

Caoutchouc, gutta-percha and balata laiices; Direct 
J eniptoyinent of —— for manufacture of rubber articles. 

L. MorisHC. Fr. Pat. 30n.32.5. Feb. 20, 1905, 

: The latex is poured on or into moulds, and is there 
I coagulated by means of a suitable agent, as, for example, 
the following solution :—Beecli-woou creosote, 2*5 grma.; 
giiaiacol, 0*5 grin.; and ahtohol, 50 grms. To this 
I solution an amount, varying with the nature of the latex 
I to be treulcil. of a solution of conimorcial sulphuric acid 
! (25 grms. jht litre), is luldcd. < )ne hundred ann fifty grms. 

; of tlie uu.xed solutions arc sufticient to coagulate, sterilise 
' and vulcanise a litre of latex, the vulcanisation being 
effected by tlie sulphuric acid. Balata and gutta laticoa 
! need not be vulcanised. —E. W. L. 

Rubber substitute, commonly called *' Lynaxync*': New 
apfdication of the — . A, K. Bretnacher. Fr. Pat. 
300.090, I>ec. 5, 1905. Under Int, Conv,, Jan. 12, 1906. 
(‘r.AiM is made for the use of “ Lynoxyne," prepared by 
' heating oxidised linseed oil to as high a temperature as 
j possible without decomposition—for the manufacture 
! <if articles m which its great elasticitv under compression 
' is of service, natnuly, cushions and buffers of various kinds. 
I To utilise the substitute for this purpose, the mass, cither 
! hot or cold, is encased in various materials such as cloth, 
i leatlier or rubber.—E. W. L. 


XIV.—TANNING, LEATHER, GLUE, SIZE. 

^ [Continmd from page 436.) 

j Hides ; of - by the ” sweating ” process. 

I Palmer. Bull. Soc, chim. Belg., 1906, 19, 280—281. 
1 The ‘‘sweating” method for the depiiation of hides 
: consists of a supertioial putrefaction, produced either 
; by piling the hides in heaps wliich are covered with 
I materials such as spent tan, straw, stable manure, Ac., 
or else by placing them, previously moistened with water, 
in galleries in which a temperature of 22°— 2T C, is 
maintained. In America tlie ” sweating ” is oonduot^ 
at a temperature of 15°—21° 0., by injecting a mixture of 
steam and atomised cold water into the chambers. The 
author’s studies showed that ordinary methods of steri¬ 
lisation oannot be applied to operations of this kind, 
and he had recourse to potassium xanthate, which has 
the advantage of restricting the development of the 
ordinary putrefactive bacilli, whilst favouring that of 
I the bacteria which bring about the loosening <u the hair. 
I These bacteria are found in the form of rods and cocci* 
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(Miky 91,19M. 


alwftVM UTUte<l in ( olonie^ and whicli are atroiigly stained 
bv Methylene Blue. They show relation^ips with 
B. aubtiliii and JH. timylof)actcr. 

llic author eoneludes tlmt Die depilation can be effected 
quite HH well at a temperature of 17" (\ rh at 27’ and 
there la less risk of damaging the hide at the lower teiii- 
ptTature. The prejudicial action of darknesH i» le«H to 
no feared wlicn dcpilotioiv is conducted at a moderate 
temperatim*. I\»tHH8iUTU.^piiithale does not act as an 
anliseptit' hut contributCN w the formation of a medium 
favouruVih* to the development of certain useful bacteria. 
The putrefactive baciena are di*4tinctly harmful. A 
imcrortcopic examination ns of jrreat utility in lollowing 
the <-ourae of depilation. - d. F. B. 


Fuknch 1‘atents. 


jA'afhtr; AVm- mlifirinl —A. Sylvestre. Fr. l*at. 
IMUl.l.Vi. Dec. 7. lliOo. ‘ 


Fei.t IK ini]>rcgnate(l with a ini.vlnre of eeitam guiuK and 
rcHins by immersing it. at ordinary temperatnreH. in a 
preparatnm sueb as those desenli(*d below, suhi^'^duiR 
the wet mass to pressure, and, after allowing it to (try. 
passing it thiemgb wiirni calenderN. As examples of tlie 
mixtures of gums and resins employed, the following are 
gi\en: - 

No. I. No. 2. 


Alcohol. I0t» 

Bomn. in 

Ben/oin. '10 

Saiiflarae . 15 

Huhher. 2 

Linseed oil . 10 


Alcohol. 150 

Mastic . :t0 

Bcn/oni. 40 

(iomnie noiiv die .... 1.5 

Kubher. 

ltcn7iiK‘ . i.*<i 

J.iiiHee<l oil . 10 


It is claiiiiet! Ibat llu' produi'l oblaiiiei) by this process 
is impermeable, supple and unbreakable. • K. \\'. L. 

JjCathvr; Artijicinl - H. Karle. First Addition, 
dated Nov. 17. lUO.'i. to Fr. Vat. April 2."», 

1904 (tliKs .T., I‘)04. 941.) 

A Hoi.r'J’ioN of balata gum in ben/enc or other solvent is 
employed aw a binding material tor the librmis layers 
dewenbed in llu* original specification. 'I'lic balata gnm 
may lie partially rep)ju‘«'d by other gums and caonO'hom . 
MMi« treated slieels an- then slightly tanned, lalemlered. 
dried, coloured and dressed. (lelatin may alh(> he use<l 
as a hnidmg nmtejud.■ - W. S. 


(Jeu.man Latent. 

Fi}>rtiVM suhnlnncf.'i Ui\}iilfs, hufhvr, jAtprr, : Pioci xm 

fot tratrrproopng -. (’hem. Fubr. Fhirslieiin, Dr. 

H. Xoerillinger. (Jei. Pal. lU(hH5(>, May 12, 1904. 

V., page 475. 


XV.—MAMUSES. Etc. 

(Continued from page 43(5.) 

Calcium and magnesium salts; Influence of - on 

certain, hnciirial actions. K. .Maclndu. Hull. Imp. 
(Vntr. Agnc. Expenm. Stn., Japan, 1905, 1. 1 —P2. 
Thk experiments show that the putrefaction of urine and 
peptone is retarded by caioium salts, but facilitated by 
those of magnesium, whilst nitrifituition is favoured by 
magnesium carbonate tt) a greater extent than hy calcium 
carbonate, ('ertain putrefactive bacteria, sucli es Ji. 
f'uore.sc.ena fiq., Proteus inilgarie and B. mgeoides are able 
to assimilate tricaleiuin phosphate, thua indicating the 
posHibility of rendering insoluble phosphates in the soil 
available for plant food.—C. S. 

Lime factor for the tobacco phnt; On the -. G. 

Daikuhara. Bull. Imp. Contr. Agrie. Experim. Stn., 
Japan, 1905, i, 17—22. 

Xhk original soil contained almost identical quantities 
of lime and magnesia, and comparative trials were made 


j with added lime to increase the lime factor to 2:1 and 4:1. 
i The latter, which corresponds approximately with tho 
I mean ratio in tho ash of various kinds of tobacco, gave 
' the best results, the budding, flowering and topping 
being accelerated by twelve, nine and three days respec* 
tively. Tlio size of the plant was increased, and the 
weight by about 43 per cent. With added fertilisers 
the bigbest yield was furnished by a nii.xture of ammonium 
, sulphate, superphosphate and potassium carbonate.—C. S. 

Magnesia ; Application of - in the form of fnagnesium 

; sulphate far the needs of the rice plant. G. Daikuhara. 
Bull. Imp. Oentr. Agric. Experim. Stn. Japan, 1906. 
i, 23-29. 

, I'o RKcertam how much magncNium sulphate can safely 
he employed, ns n moiip'c of magneHia. in place of magnesite 
I (winch iM scarce in Japan), rice whs grown in pots of sand 
< treated with a uniform ratio of nitrogen: pbonphorus 
pciitoxidc. T)i(‘ rcHults showeil that in prcKcncc of lime 
os curlionatc the best ratio ('aO:MgO. w'hen magnesium 
sulphate is iiscii. is 30;1 in place of 1:1 with magnesium 
cnibonate. 'I'lns applies, however, only to sandy soils. 
Sodnirn nitrate is found inferior to ammonium sulphate, 
ill the ratio of 40.1<Hk ns a source of nitrogen for the rice 
; jdanl. —»S. 

I Magni sia ; hnjtrortuant of a sail nlatieelij deficient 
tn . T. Nakamura. Bull, Imp. Contr. Agile. 
Expenm. Stn. Japan, I9(t5, 1. 39 34. 

In a liglit soil containing lime aiul magnesia in tlie ratio 
179.11, tlu' liinc being to a large extent in the form of 
Nilicute, the most favourable cllect on but Icy was oblauicil 
by adding inagucsium sulphalc to modify tlic ratio to 
: 7:1. the relative value of the sulphate to the carbonate 
' {magnc.silc) being found to be aluiut 23:199 in this instniu’C. 

- (S. 

FUKNfH J’vTESTS. 

Pha.'iphat' X I llt-viaijne.‘<ium-hi/dra<je>i phusphnit \ ; J/owa- 

facfini of biha.Hic - hi/ means of natural phasphafes. 

J. J. 'r. Schlocsiiig. Fr. Pal. 3(19.357, Dee. 12, 1995. 
VIL. page 47S. 

Mannrr ; Monafartare of dn/ - hg tumn.'i af organic 

u'uefi inntti r.'.. (•. (omtlicr. Fi. j'nl. 3(59,47fk Itec. 
14, U»95. I ndcr Int. ('onv., Dec. 2M, 1994. 

Waste organic materials, esjaa’ially woollen rugs, waste 
hair, horn, fcatlicrs, or leather. At., arc subjcctctl for a 
' few muuitcs. or longer, aefortliug to circumstances, to 
the action of a liiglily heatial vapour or ga«, or a mixture 
of such. The procesH may be ctmiliicted in any suitable 
apparatus, and sinicrlieated steam may be uscil as the 
desiccating agent. The protliu't obtained is stated to bo 
brittle and easily fnaiilc. aud is applicable ns u manure. 

-E. S. 

Peat ; industrial treatment of - to increase its contents 

of nitrogm, in new of its application as a manure, 
E. \'. H. Ha/in. I'V. Jkit. 3IS9.484, Dec. J4, 1996. 

^ Tmk object of the invention is to produ<*e by the aid of 
■ blotiks of peat, a mtrierc, or nitmto>producing gromnf. 
On a paveil or cemented space, liaving a slight elevation 
on one side, to permit of drainage towaixls a determined 
point, blooks of peat, cut to a convenient size, are stacked 
in piles, surmounted by perforated troughs from which a 
liquid oontimiouBly flows on to tlie peat. The drainage 
, passes int OR cemeiitctl cistern from wliich it is continuously 
pumped back to tho troughs. Tlie cistern is supplied 
with urine or ammoniacal liquids, such as may carry 
nitrate-producing bacteria, which are also preferably 
i supplied to file liquid by the addition of leguminous 
; plants. Directions are given for removal of the enriched 
i neaps of peat, and tlieir preparation for maiiurial appii- 
: cation, and for their replacement by fresh heaps without 
; diaturbing the continuity of the process.—E, S. 
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GlBMAJi Patukt. 


XVL—SUGAR, STARCH. OUlH. Etc. 

[CoidinuH from page 438.) 

Beetrnnta; SimplifieA fiUration in the analyaia of -. 

NysftenB. Bull. *Soc. chim. Belg., ltK)6, 19, 285. 

In onler to avoid large quantities of glaHS funnelH anil 
receivers in the determination of sugar in beetroot pulp.s, 
wl»en the number of samples is very large, the author 
employs «jinall cups of enamelled iron, perforated at tho 
bottom. A folded filter-paper is hound round the outside 
of the bottom of each of the cups, wliiclj arc then lloated in 
tlie clarified extract of beet-pulp prepared aoronling to tlu‘ 
T,e Docte mcthoil. ui the special capsules or cans generally 
employed. As the solution filters upwards into the cups, 
tliese sink, and a Nufli<-icnt quantity of «'lcar liquid can be 
siphoned off for jmlnnsutiun in a very sliort time.—J. F. B. 

Starch; Acid praficrtivs of -. R Demoussy. Comples 

rend., llHiCi, 142. m iWo. 

Rice starch, dcimncraliscd by dilute hyilroclilorie acid 
and washed till free from clilondc, has the properties ot a 
weak a<-id co!ni>anil)le wilh carbonic acul and iesembh*H 
in this respei't the other eiuboliydratcs (st^' Ford and 
thithrie; this J.. JDtMi, •J'iH). Jt forms i-ompounds with 
the metallic hydroxides, ammonia and the alkali 
curlumatcs, which arc (lissoeialed by water and if Is also 
eaiKible of absorbing small quantities of neutral salts, v.g.. 
<‘hloridcs sodium ami potussium, jiotasHuim sulplmte, 
copper aeelat(‘. A’c.— K. F. A. 

.VcM' vi'fhdd for ifn’ (futndifafivc drfcrmiuatwn 
of — . A. Jolles. XXIII., page 500. 

Kn(;M.SH IViENT. 

Inuliii : 7Vofc.w,-< for the covii>!itr citrarlion of -, from 

tin (nhi-Tctcff confainnKj it. 1. I)e Vecchis. Rome, and 
A. Sam. S. (horgio <)i Nogaro, Italy. Eng. Fat. 5323, 
March 5, UKM;. 

The tubercles are cut into small slices and tboroufflily 
cxlractiMl with water at a temperature of from 80’ to Ho 
in a diffusion apparatus. The extract is tlien heated to 
a tcuiperature of Oo to coagulate the albuminoids, 
filtered, and evaporated under reduced pressure at 95 ('. 
1'lie thick syru]! obtained is filtered while still hot 
through animal charcoal, and the filtrate allowed to cool, 
when the greater part of tlie inuUn separates out. After 
removing the deposited iniihn, the molherdinuor is again 
filtered through animal clmrcoal. evnp<»raiiMi to a pul]), 
cooled and at the same time stirred, and iinally subjected 
to centrifugal a<-tion. A further quantity ol nnihn is 
thus obtained ; as it has a slight brown (‘oiour it may be 
dissolveil in a subsequent supply of the tliick syrup before 
filtration.—\V. 1’. S. 


P'BENf'H Patent. 


Saccharine juicea; 
Portemont. 


Procesa of carhonnting -. K. J. 

Fr. Pat. 30t>.743, March 9, 1995. 


B. 


The carbonating is effected in a series of clostid veaaels 
in wliich tlie treatment with the gas is continuous in all 
exi ept the last. The juice ciitors tlie first vessel of tho 
series and passes out. after Iroatment with carbon 
dioxide, from the bottom through a wide pipe oiiteriug 
the second vessel at the upper level of the liquid, and so on 
through the series until the last vessel is reached. Tlie 
iuico is admitted to tlie last vessel intermittently lu 
determined quantities by means of screw valves m tho 
bottom. The correct degree of carbonating is then 
established in this vessel, the rate of previous treatment 
having been such that this degree is reached in a very short 
space of time. The juice is then discharged and a further 
quantity is admitted. In each vessel an oscillating 
agitator is provided in order to effect a complete admixture 
between gas and liquid.—J. F. B. 


Oiim: Proceae for the preparation of a sotnhle vegetaUe 

-- Oerson und Saohse. Oer. Pat. 167,276, Fob. 14, 

1903. 

Sta-RCH and substances containing starch are macerated 
with a 1 per cent, solution of caustic soda, and then 
j treated wit'i an easily decomposable oxidising agent until 
I the product , after nmifralising with aedd and washing free 
I from soluble salts, is soluble in boiling water and cold 
) alkali solutions.-—A. S. 


XVn.—BREWING, WINES, SPIRITS, EtO. 

{Continued from page 440.) 

liatleif; IkpnidniCf of the e.rtruc.f yield on the protein 

content of -. Slockmeier ami Wolfs. Jtayer. 

Brauerj., 19(J0, No. 13; Z. ges. Hruuw., 19fMl, 29, 252 
- 254. 

The authors have determined tlie extract contents of a 
large number of barleys ot the current seasaii. The 
barlcvH were grouml first in a Seek’s “ fine grist ” mill 
and wer<“ then finely powdered in a llrecrs mill; 26 grms. 
of the meal were then treated exactly hi th<p manner 
proscribed liy (Iraf (fins J., llHMl, 291) for tlie dolermiimtion 
of llic extract. In a table arc given tbc values obtained 
for protein, extract, gratling. weiglu per licctolitre and 
weight jicr 1999 corns for emdi of tlie 34 samples. Tho 
rcMulls showed, on the whoh‘. that the extract contents 
diminlHli as tlu' protein contents increase. 'I'lie following 
summary of average results from the various groups, 
arranged according to tlie protein contents, illustrates this 
relation : — 


Prufi-lii roiitents 
' (dry hurley) , 

HiuiipIeB. ' 

Mean 

protein I'ontents 
OJry hurley). 

Moan 

extract coutnnt# 
(dry barley). 

[ler cpiit 


per rent 

per cent. 

10—IJ 

; 5 

Hi*rto 

7K*8 

11—i:i 

; y 

Jl-70 

77*0 


1 ^ 

1:151 

[ 77*1 

-14 

1 H 

i;h40 

77*1 

U-I.i 

4 

! 14'2] 

1 70*3 

; Ubove 15 

! 1 

1 15-lM 

; 75*4 

.. 1« 

i ' ■ 

i 10*44 

78-H 

1 .,17 

' 1 

i 17*9.5 

1 76*7 


' fji/droi/en peroxide ; The diaslafic catalyeia of -, 

' H. van IwiKT. Bull. Soc. chim. Belg., 199(), 19, 337— 

I Ml. 

It is generally agreed that tlie indirect diiistntio docom* 

; ]>osition of hydrogen fXM'oxide m presoiice of readily 
! »>xidisah)e reagents, such as gimiacum, or W’iirstcr’s 
i “ tetra-base." is a distinct plienomenon from the direct 
dmstatic catalysis of the peroxide which is broiight about 
bv a very large number of organic tissues. The latter 
phenomenon is generally attributed to the action of a 
specific eiiyyme. tlie catalase of Loew or reductase of 
! Pozy.i-Escot, whcrcAs the former is regarded as a property 
; of the peroxydnst!s. 'The author lias studied tho catalytic 
i properties of barley, malt. Imps, voast (including living 
1 yeast and “Dauerhefe”) and the juice of potat-oes. 

1 Tliese all show great variations in their catalytic powers. 
For malls prepared from the same barley, the catalytic 
power decreases as the temperature of cunng is increased. 
A “ Dauerhefe ” prepared in 1901 was still very active 
towards hydrogen peroxide in 1905, although its 
fermentative power was completely lost. Kilned malt, 
the seeds of hops and living and dead yeast, appear only 
to contain one catalytic enzyme which is insoluble (the 
a-catalase of Loew), whilst the juice of potatoes and some 
barley contain also a certain quantity of a soluble 
catalase (/S-catHlase), which, however, is {Mirtly held back 
by filtration. The temperature at which the catalyse 
enzymes are destroyed by heating in the moist condition 
varies according to their origin. Certain of them, e.g,, in 
malt, are very much weakened even at 30*^ C., oAten, 
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tHiy »i, 1006 . 


«.p., in “ Dauorhefe ” only begin to be deetroyed at 
40®—50® C. In all caaca the catalases are characterised 
by a relatively low temperature of destruction, whereas 
the peroxydasee are exceptionally resistant to high 
temperatures. On the otner hand, both malt and 
“ Dauerhefe," may be heated at 106“ C. for several hours 
in the dry state without losing the whole of their catalytic 
pow'pr. 

With concentrated solutions of hydrogen p<‘roxicle, the 
catalysis, rapid at first, soon slackens owing to the 
destruction of the catalase. With dilute solutions on the 
other han<l, the slackening of the reaction is due to the 
disappearance of the peroxide, and in sucli cases the 
intensity of the reaction increnses as the conocntrHtion 
is increased. Ah a result ot these two opposite tciulenoies 
there is in each case an optimum concentration of 
hydrogen peroxide at which the catalynis is most intense, 
and whicli vanes witli the ditlcrcnt jironarations. When 
the velo<‘ily constant of the reaction rcacnes the maximum 

J ioint, the plienome-non follouH tor a short time tlic 
ogarithinic law of mouomolccular reactions. In all ram'S 
there is a defttiuction of the catHlase, more or less rapid 
according to the concentration of the peroxide, but tlie 
variahle value of the catalase thereby iiitrofluccd may be 
substituted by a lucan value which may be assumed to be 
constant diu*ing the whole reaction. If tins mean value 
be considered, it is <»bHcrve<l that the diastaljc catalysis 
■of hydrogen peroxide follows the law of mass action. 

—J. F. B. 

£acillu» lartis rtfrof/ent# ; Arlion of - on dexlrose and 

nmnnitol . ftroduriwn of '2:‘S-hHft/l(nf’!ffffC.ol and arrti/l- 
mcthflcttrlnnfd. A. Harden an<l Cl. S. Walpole. Hoy. 
Soc, JVo<\, 11106, 77 B., 300—406. 

B. lacitH tst rogcHi-H was grow’U anaerobically in a medium 
containing ] per cent, of Witte peptone and 2 per cent, 
of pure (h'xtroHc m the presence of chalk, lavctic, acetic, 
siicciine ami formic acidH were produced along witii 
ethyl alcohol, carbon dioxide and hydrogen, hut only about 
two-thirdH of the carbon of the dextroM* wore thus 
acoounled tor. An opln ally-active colourleNs ]i(|iMd, 
of h. pt. 1H1‘—iH.'b WHS extracted from the innitral 
liquid containing the nio<lucts of fermentaliou. This 
W'as proved to he largely 2:3-bntylene-glycol. Tlie dis¬ 
tillate from the culture fluid contained siiiali quaiititieH of 
acetylmethylcarbinol. Mannitol yieldeil similar fermen* ; 
tatioii productH. the deficit of carbon being only one- i 
half of that found for dextrost*. The culture fluid was i 
found to contain hutylenc-glycol and ucetylmethyU 
carbiuol. The follow’ing table (selected from tlie author's 
results) shows that />’. hictia arrogctinn produces mtire 
alcohol than B. coli comrnitmti and that the new jiroducts 
are formed at the expeuse of that part of the molecule 
which m the B. ctdi fermentation yields acetic and lactic 
acids:— 


Dextrose. | MunuUol. 

B laotls B inli | B lactl* It coli 
aerogeuea. communis.I aerogunoH. communis. 


Alcohol. 

17'1 I2-8f» 

Acetic acid . 

&>! 18-84 

Lactic acid . 

f>-6 31'ft 

Succinic acid ... 

24 6-2 

Pomiio acid .... 

1*0 0-0 

Carbon dioxide .. 

88>0 18-09 


32*6 

2-6 

8*6 

3*2 

1*5 

36-5 


28d 

0>5 

8-9 

3-0 

28*4 


- - K. y. A. 


Bacteria : Voge/t and ProshnHCr's rmetion for certain -. 

A. Hartlen. Koy. Soc. IW., HHHl, 77 B., 424—126. 
CiBKT.iJN bacteria grown in a medium containing sugar 
.give a beautiful eosin-retl fluorescent colour when potash 
IS added to the culture fluid and the tube allowed to stand 
for 24 hours. The author has show'ii (see procerling 
abstract) that B, lartis aerogenes grown on ilextrose forms 
acetylinethylcarbinol and 2.3-butylene-glycol, neither of 
which substances produces the characteristic fluorescent 
coloration with potash alone, but, when peptone water ia 
.also added, acetylmethylcarbinol gives the re.'ictioii after 


24 hours, the coloration being produced at the open end 
of the tube. Diacetyl yields the coloration iu a few 
minutes. Voges and Proskauer’s reaction is thus due to 
the formation of acetylmethylcarbinol, oxidation of this 
in presence of potash and air to diacetyl, which then 
reacts with some constituent of the peptone water. 

—E. F. A. 

Yeast juice : Alcoholic ferment of -. A. Harden and 

W. J. Young. Roy. Soc. P’roc., 1900, 77 B.. 406—4^». 
The total fermentation produced by yeast juice acting 
on excesK of dextrose is doubled by the addition of an 
equal volume of the boiled juice and a further increase is 
pro<lucc(l when a greater volume is added, the sugar con¬ 
centration being kept eonstant. The constituent of the 
boiled hikI filtered juice to which this effect is due is 
removed when the licpiid is dialysed in a parchment 
nil inactive residue heiti^ left. By filtering the juice 
through H Martin gelatin filter it is possible to divide 
tlie yeast juice into an inactive residue and a dialysatc 
wliicli. although itself inert, is capable of rendering this 
residue active. 

A eom^miisun of the rates of evolution of carbon 
dioxide from (1) a solution of dextrose in yeast juice, 
and (2) a snnilar solution to which boiled and filtered 
yeast juice Iihk been added, proved tliat two phenomena 
are conc<*ruc<l in the production of the incrcasod fermenta¬ 
tion :— 

(rt) An initial rapid evolution of carbon dioxide is 
jirodueed, winch iliminishes to a nearly constant rate, 
and which is usually approximately equal to that given 
by an equal \’olume of the same yeast jmeo and dextrose, 
t(» which no a<!dition has been maile. 

(6) Tlu' fermentation rate diininiKhes more slowly, so 
that tin* formeututiou routimieH for a longer period. The 
greatisr proportion of the total increase is due to tliis 
secinid jmenomonon. 

In the initial ]ierioil the extra amount of carbon dio.xide 
|)roiluce<l IS directly proportional to tlie voluim- of boiled 
juice adde<I. A Kimdar well-marked inilnd rajiid evolu¬ 
tion of carbon dioxide was produced on the addition of 
soluble phospbat-CH to yeast juice. The products of 
fermentation in tiie presence of phospliates are quite 
normal, tbe ratio of alcohol to carbon dioxide being 
1*13. When the fcrmcntCHl liquid is boiled and filtered, 
almost the whole of the phosphorus present is found in tlie 
filtrate, but it is nearly all in a form which is not prccipi- 
taUal by ammoniacal magnesuim citrate mixture. It 
possibly exists in combination witli dextrose, probaVily in 
the form of a pbosplionc ester. 

The question as to whether the entire phenomenon of 
the ferment at ion of dextrose by yeast juice depends on 
the presence of phosphates has not yet been definitely 
decided.—E. F. A. 

Asporogente budding funai occurring in and around 

hrcu'cricH, JI. H. Will. Z. ges. Brauw'., 19(X>, 29, 

241—243. 

In a previous paper (tins J., 1903, 814) it was shown that 
most of tlie asporogeiiic budding fungi collected in the 
brewery were entirely suppressed during the primary 
fcrmentHtion by the culture yeast. On the other hand, 
most of these fungi were capalile of developing in clarified 
beer with free access of air. The author has further 
investigated the iiifiuoncc of other races of culture yeasts 
and of the “ wild ” yeasts, S. turbidans and !d. validus. 
The power of resistance of the budding fungi was found 
to vary somewhat according to the species of yeast con¬ 
cerned lu tlie fermentation, but in all cases the power 
of resistance was only slight. The behaviour of the 
fungi in clarified beer depends on the proportion of alcohol 
and on the relative access of air. Nearly all tho fungi 
grew well in small quantities of beer, i.c., where the 
exposed surface bore a high proportion to the total volume 
but only a few develo|)ed in lioer kept in full bottles 
plugged with cotton w'ool, whilst only two showed any 
signs of growth in full bottlos tightly corked. Hence 
it is concluded that, with good bottling, infection by these 
budding fungi is ot little practical moment, es|>eoiaUy 
since, when they do develop, they appear to have no 
effect on tho fievoiu* of the beer.—J. F. B. 
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Saccharomt/ce« apirulatue ; Mopphohgicai and physio- 

loyiad investigaiions on certain races of -. A. 

Rohlln*. Insug. Dissert.. Erlangen; Z. ges. Brauw., 
1906, 29, 257. 

Thb races of apiculatna yeasts form spores on gypsum 
blocks which can bo caused to germinate, preferably in 
a medium composed of horse-dung extract and dextrose. 
These yeasts are true saecharomyeetes. The production 
of alcohol can be stimulated to a considerable extent by 
passing oxygen into the cultures; at the same time there 
is a vigorous multiplication of cells. The apiculatus 
yeasts are very sensitive to the influence of chemical 
agents, e.g., sulphurous acid and alcohol. If apiculatus 
yeasts and wine yeasts are present together in a fermenting 
liquid, initially in about equal proportions, or if the 
apiculatus yeasts are present in large uumhers, t he course 
of fermentation is retarded and the product is strongly 
flavoured by the unpleasant hnmiuet developed. But 
if the wine yeasts predominate from the licginning, the 
apiculatus yeasts are suppressed, and the fermentation 
irocccds rapidly without the development of unpleasant 
loiiquet and with the production of relatively large 
quantities of volatile acids.—,). F. B. 

[Hier Worts] Extrnct triUts ; The officinl Austrian - 

E. Jalowetz. Allg. Z. Bierhrau. n. Malzfab., 1900, 
113; Woch. f. Brail., 1900, 23, 210. 

In Austria the extract, of beer worts for excise purposes 
is determined by a normal saccharometer which was j 
introduced in 188S. The instrument is based on oHicially I 
sanetionod cane sugar tables constructed for a temperature I 
of 17*o/I7*.b t'. These tables show sugar values whicli [ 
are O-IO—(I’PJ per cent, higlier than those of Balling's 
tables for the same densities, tin the other hand they ' 
agree well with the highly accurate, official (lerinaii i 
tables, the average ditlcreuce being only 0-017 per cent. \ 
.Although the Austrian tables are exact, the use of the 
saccharometer cannot be regarded as satisfactory, and it 
sliould be replaced by the more accurate p,vknomoter. 
The author found diflerences between the saccharometer 
values and the pyknometer values amounting to as 
much as 0-22 jier cent, of extract m worts ranging from 
S-9 to 12-2 per cent. He also draws attention to tlio 
anomaly of using Balling’s tables in the determination 
of extract in malts ami the norinai tables in the deter- 
miiiation of extract in brewery worts.—J. i'. B. 

Fluorine in alimentary products [and nine, heer, d-r.j; 

Ofdicfd method for the detection of -. J. Ville and 

E. ilerrien. X-XIII., page 499. 

Enoush Patents. 

Kilns for drying hops or the like ; Jnipts. in -. H. W. 

Joyce. Hereford. Eng. Pat. 9264, May 2, 1905. 

An air-heating shaft, relatively narrow with respect to 
the area of the kiln, iindcrneatb which it is placed, has 
a furnace, preferably of the kind described in Eng. Pat. 
10.988 of 1902, situated near the bottom. The products 
at combustion from the furnace pass through a zig-zag 
or spiral flue placed within the shaft, to an outlet on the 
outside of the kiln. Cold air enters the bottom of the i 
shaft, becomes heated by contact with the Hue. and rises i 
through the floor of the kiln, even distribution being , 
attained by placing a deflecting plate over the top of the , 
shaft. A second current of air, heated by passing through i 
the hollow fire-bars, passes through a vertical pipe within i 
the shaft, and is delivered above the materials ui the kiln. i 
The furnace may also heat a boiler having oirciilating i 
pipes lending to a coil in the upper part of the shaft, ^ 
the radiation from the coil assisting the heating of the 
nix.—W. H. C. * : 

Non-iiUoricMing drinks ,- Compounds for making -. | 

J. H. Brodriek, Dudley, Worcester. Eng. Pat. 16,079, j 
July 21, 1905. ! 

The process is an improvement on Eng. Pat. 26,149 of 
1898 (this J., 1899, 1147). One bushel of malt is steeped 
in 9 galls, of water at a temperature of I8tf' F. and allowed ! 
to cool to about 13tP F. The malt is then dried, its starch I 


having been thus converted into glucose. The hops 
used m making the beverage ore also boiled and dried. 
The molt and hops thus treated ore substituted for the 
roasted^ malt and hops described in the previous patent 
and with_ the other ingrediente are compresserf into 
tablets which are used for making the beverage.—W. P. S. 

Vnitbu States Patent. 

Drying apparatus for mall. E. Ellermann, Berlin, 
Germany. U.S. Pat. 817,098, April 10, 1906. 
i The apparatus eomprises a hollow rotatable shaft on 
I which is fixed a worm conveyor surrounded by a per- 
fnrated cylinder conceulric with the abaft. A number 
of coneentrie lieating coils are arranged without the 
cylinder and flic wiiole apparatus is enclosed in an outer 
casing. Tile malt or otlicr material to be driwl is fed to 
the inner cylinder at one end, is carried along by the 
conveyor and relumed again tlirougli the annular space 
between the coils and the outer casing,—W, U. C. 

! Fuenc-h Patent. 

! Wines and fermented liquids; EvlpUtation of - hy 

knoien quantilits of sulphurous acid. J. Laborde. 
j Fr. I’at. 360,838, Dec. 11, 1905. 

Aci-okiiinu to this invention a known quantity of wine 
in a cask is treated with a known quantity of liquid 
sulpliur dioxide, wliieh is contained in a cartridge or 
metallic bottle. The cartridge is inserted in a perforated 
eyliudrical casing whicli carries a pimeh attached to a 
piston at the iiottom. The ease containing the cartridge 
IS dropped witli some force into the cask of wine. The 
shock of the piston striking tile bottom forces the pmioh 
t hrougii the lead cap of the cartridge; tile sulphur dioxide 
i-si-apes in the gaseous form and is distributed through the 
jierloratiniis m the easing,—J. F. B, 

i XVm.—FOODS; SANITATION; WATER 

j PURIFICATION, & DISINFECTANTS. 

i IContinued from page. 440.) 

I (.-1.)—FOODS. 

j Cocoa . Determinahon of fat in -. Tscliaplowitz. 

I XXllI., 500. 

j Fluorine in nlinientanj prodneta [arid wine, htcr, 

I Optical method for the deteCr/wn of - . J. Ville and 

! K. Dcrrieii. XXJII., page 49U. 

! Enoush Patents. 

j Bread making; yinal atxmvlant or nutrient for ttae tA 
I ——. L. I'ink. Pcrlm. Eng. Pat. 27,081, Dec. 28, 

I 1906. ' 

A YJEAHT Htimuinnt is made of a mixture of 20—26 parts 
of calcium citrate, 60—70 parts of calcium hydrogen 
phosphate and 5—20 parts of .potassifim hydrogen 
tartrate; 10—J5 paits of the above mixture are mixed 
with 35—40 parts of sugar. For bread>making, one part 
ot yeast is mix<K) with water at a temperature of 6(r C., 
and 1‘6 parts of the above mixture are added. After 
a short time the liquid is mixed with the usual proportimis 
of lloim and water. Fermentation is stated to be com¬ 
plete in 10—20 minutes.—J. F. B. 

Alimentary product from Iceland UcltAn [Cetraria idandica];. 

Frouaa of producing an -. ii. Hansteen, Aas! 

Xorway. Eng. pat. 6195, March 3, 1906. Under 
Int Oouv., March 7, 1006. 

The lichen is first washed and cleimed by means of hot 
water, and then boiled for at least 20 minutes with a 
16 per c^t. solution of alkali carbonates, the mixture 
being stirred continuously. After the alkah solution 
has been filtered off, the material is repeat^y boiled 
and washed with water until the washings are oolouiiees, 
salt is added and the product pressed and iterUised. 

-W.P.8. 
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FuHNCfi Patents, 

Cercah7 Treatment of [Blenching] -. Nordyke and 

Marmon <’o. Fr. Pat. 359.771, Fob. 1, 1905, 

The cereals are sul)jecU*d to llic action of the gas rcHuIting 
from the passnKC of aintrnwiia gHK over inetallic oxides, 
Rue)i ns ropjM'r oxiile. -W. F. H. 

Flour [inf^'Hor]', Pr/^rsM of rendering - mor*. smfahh 

for puipoinx. K. F. C. .Merelle. Fr. Pat. 

3«0.142. Feb. 14. 1905.-^ \V. P. S. 

Flotp. which lins (letenorated on accotmt of fermentation, 
&c., may !«* mulerod lit tor bread-mnking bv Iw'aUng it 
to a feinperatni'c ot from (iO to HO (’. in a closi'd vessel, 
BO that there Hlmll be no loss of moi.stnre. Tliia treatment 
i« Rtated to alter the eom|H)sition of tlie gluten of the 
flour, the ghadin being <on\crte<l into glntenin. --W.P.S. 

lilood (ih(t fluid r.itru('ti* of >{ulniiil fis'oie.'^ ; /hor« ‘;> for 
dvfticrolinq . ,1. lb Hatmalxcr. Fi. Pat llbO.SOO, 

Nov. 17. ltM>5. I'nder Int. <'<mv., \ov. IS, I9UJ. 

See Kng. I'at. 25,977 of I'HH ; this J., I3l9. — 'r.F.I!. 

Fi^fi exirnel free fynnt ojY ; MnniijnefiDf of -. P. 

JlaEen. Fr. I’al. 359,9.52, \o\. 39. 199.5. 

Fish, preferably berrings. are eleanecl. vsaslied ami ground. 
Tbe mass is then hoiled with water in th<‘ ))ri)|i(*rtion of 
1:199 and tlie extiaet straineil to remove solid matteis. 
'riie turbid solution is now heated with the addition ot 
beef or inutlcai 1a1. 5 per «’ent. ot the latter being iulde«l 
for luieh I p<-i lent ot tisli oil in the .soliilion. (hi eoohng. 
tiio Hiiiiual fat separates out, carrying with it all llie hsii 
oil. After removing ( he tatt v layer, the aqueous extract is 
evaporated to a }mst<‘ tii tin* usual manner.—W. I’. S. 

urtd uidh )>rodiids , Pron .-.n fm the dt ■'^irration of 

-. («. A. Kammermnnn. Fr. J’ut. 3ti9.3.5S. Dee. 

12, 1995. 

The milk, or a mixtine of the latter with sugar. eoHee, 
I'ocoa ami tin* like, is partially evaporated in open xi'ss<'1h 
■ tir umler re<lm'‘d piessuie at a temperature below J99' 
The condensed ]>jo«lm'l is then tlned on rotating 
eylinder.s lieateil to a temperature below 199 and is 
linally powdered.-—\V. P. S. 

CJekman Patent. 

Product for hoLnig pt/rpos'A- con»i^fing of nihnwin and 

caHciii ; Proci^tf for the pnpdiafion of a -. (Jehr. 

Schmlelsoker. (ter. Pat. l(l(kH41h Jan. 29. 1995. 

The proei'ss elaimt'd is an improvement on that deserihed 
in (ler. Pat. 19,3.159. and consists in abiding liquul yolk of 
egg to skimmed or seyiarated milk, either shortly before 
the addition ot reiinel. or after coagulation of the cuBeiii. 
It is stated that the liakmg ami other properties of the 
product ate improved.—A. 

(5.)—kSANTTATIOX : WATER 1*1 KIFK ATION. 

Enojash Patents. 

Smoke and fwiuj* from refnee-destroginy fnninccfi and 

the like: Con.'tnwitinn of the - . H. Fairbrother, 

London. Fr<mi llie Decarie Mamifacturiiig (.'o., S. 
MiiincapoliH, U.8.A. Eng. Pat.. 18,915. Sept. 19, 1905. 

The smoke from the destruetor furnace passes through 
openings into a gas-cotiBuming chamber, and tlienco 
down a flue, providetl with a water-tank at it.s bottom, 
into a Beeondary furnace. The latter consists of two 
semrate flres. tlio upper one having a down-draught. 
Alter passing this furnace the fumes are led upwards and 
over a partition, then downwards over the surface of 
water contained in tanks, a stream ot water falling into 
•the first tank forming a sheet through which the fumes 
must pass. The washed gases Anally enter tiie chimney- 
shaft.—W. P.«. 


Sewage; AjrparahiB for the automatic destruction or 

bacterial treatment of -, and for the ^nirifieaiion of 

eWuent or residual liquids. V. Bordigoni, Paris. 
Eng. Pat. 24,332, Nov. 24, 1995. 

The appaiatus consists of a tank divided into four 
chaniberH; two of the latter aie closed and the other 
two onen to the air. The sewage is delivered into the 
first closed ehamher, which is divided into three com- 
partnients. Two of these are <iomparatively small, ami 
serve for th«‘ intermittent reception of the sewoige, whilst 
the third compartment extends under the other two. and 
is sepiir.'ited from the same by pcrforatetl partitions. 
Aftei passing tiirough these eompartments the sew'age 
passes into tlie bottom of llie second ehamher, wliicli is 
Jbteil with liRlfle-plates, and thence into the tii’st o}>en 
eliamher, entering at the top. Tliis ilianiher is divided 
into two I'ompartmeiits sejuiraled by a partilioii |)er- 
forated at tlie fiottoiu ; tlie secoml of tlicM* coinpartmcntH 
is partly tilled with iiloeks of hnn'stone. 'I’lie sowago 
linally passes into the last ehamher. w]u<4i eontaiiis a 
senes ot Kiiiall tanks placed one above the other, each 
lank being tilled with oxhhsing inatenalH ami (IivkUhI into 
parallel eom|iartmcnts. .\ tipping bucket diselinrccR the 
sewage alternately into the compart inent.s. After traversing 
these layers the liquid flows into a receptacle, where it 
!H treated with a mixture of ponnanganate. calcium 
chloride, and hisulplnte. before being diHclmrged. {See 
also F.tig, Fat. II,5)99 of 1994; tins.!., 1994, S33.) 

—W. V. s. 

r\jTEi> States Fatenth. 

Si lefiye : A ppmutus f^r fx ut}n{] . M. van II Smith, 
Now York. D.S. Fat. 817,99(1, April 17. 1999. 

An endless baiir], composed of sp])arate sheets of wire- 
<*loth. the in»*?.h of the ont»n' layer being so tine as to 
]>n‘vent watm iimler normal eotidilmns pas.sifig through 
It. iH mounted III two honyoot;!! “ runs.” A number ot 
rollers are placed in e<mtu<-t with the unde;* surtaee of the 
up|ier pari of the band so us to draw tbe water tliroii^li 
till* band ami discharge tin- same. Means are provnlerl tor 
cleansing the hand at its lower part from the solnl portions 
of the sewage, a jet. of water nndcj’ liigli pressure serving 
tliis purpose.- W. F. S. 

IhHtdhny npparntus [for u-nter]. I.,. Kleitz, f’luengo, 111.' 
Assignoi tir E. \Vagner, La Fayetli*, Tml. D.S. P'nt* 
H18.H3I. April 24, 199tk 

The claim is for a lualer or still, the vapour-pipe of wliich 
IS eonneeted by bonds and a slirling joint to the upper end 
of a veitieal eoiideuser-luhe. Tire latter is surrounded 
by a r'ondeuHcr-casmg through which the eoohng water 
flows and from wlrieh the still is t«'rl by a pijie liuving a 
coujrhng joint «o tliat the still may he diseoimeeted when 
required. 'Hu' still is supported by a separable bracket 
attaeliorl to the outer side of the eoiulenser-easnig. 

-\V. H. C. 

Oekman I’atests. 

Wut'-r: Apparatus for the chemical^ mechanical and 

biUoyicul purification of - -. F. W. Dunkelberg. 

Cler. I*at. 195 414, Aug. 9, 1994. 

The apparatus cousistN oftHontially of two concentric 
cylinderH with u filtering layer between. The outer 
cylinder lias at the top a flange or rim proiooting inwardly 
and forming a distributing channel for the water, 'J’o the 
inner surface of tins outer cylinder is affixed a series of 
metal tubes having tine perforations and fllled with 
BiifXTpused short drain pipes of eartlionware or the like, 
the uppermost pipes projecting into the distributing 
channel. The water deposits its coarser suspended 
particles in the distributing channel and then flow's 
tiirough earthenware pipes and perforations in the metal 
tubes to the filtering layer, and, finally, through narrow 
slits into the inner collecting cylinder. The clayey 
impurities and dissolved salts are stated to be retained to a 
large extent by the earthenware pipes, wliiUt organic 
impurities arc destroyed by bacterial notion during the 
passage through the filtering layer.—A. B. 
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SettUng^Umk ^ipetiaUy for drain^water^ P, Heyor. 
Ger. Pat. 165,406, Dec. U, 1904. 



The tank ia provided with a partilltm. U, dividing it into 
two compartments, A rind B. in wliich the wat«-r flows in 
opposite din.‘ctions. ns shown by the an-ow's. Tlie wnll, 
d. of the tank, opposite the tnrniuir point, p, of the current 
of water, Ims only a slight inclination and the eioss-Heotion 
of the tank at tins part is niereasod. in ordorto retard tlie 
flow of the water. Tn this way the B])ecineallv lighter 
imnnrifies rise to the surface in the compartmenK A, 
ami are drawn oft, wlnlst the heavier particles collect on 
the bottom of tlio tank.—A. S. 

(r.)-DTSINKKCTAXTS. 

Sofh'nin filu nf/lf}ropi<tl<iir ; Jiarttricithil 'jtropcrlu .'^ nf - 

Y. Ko7.hi. Bull. Imp. Centr. Agnc. Ex|»crim. Stn., 
Japan. 1905, 1, 69—72. 

A 1 TEH CENT, solution of sodinni pliciiylpropiolate has a 
strong bacteiiaidnl elfect in three hours, exce}>t in the rase 
of sporogenic bnclerni. whieh will eontinue to develop 
after exposure to a 5 per cent. Holutioii tor 24 bonis 
(.5 per cent, in tin* case ot Wry little etfect j 

is produeed hy more dilute Holutions. mieh as 0*15 per cent i 
The action is due to the phenyl group and triple houd, I 
and is intensified by substituting an aldehyde group for | 
tlie (‘arhoxyl group, the development of various baetena j 
being retarded by a 0*04 per cent, aolution of phonyl- j 
propiolic aldehyde.— (.\ 8. i 

En(iuhh Patent. 

Sizf f’^om rettin and other nifdcrifUs \for jmpcr’inaking] 
and /u/c-prodwrfA \di<finfect(int\ ; ApparatiiM for the 

manvfaciun. of -. A. Bigland. Eng. Pat. 14,402, 

July 12. 1905. See next page. i 

V.NiTEo States Patent. 

Bifdnfectin^ tompoiind. J. W. England, Assignor to 
Smith. Kline and French ('o.. IMiiladelpliia, Pa. U.S. i 
Pat. 817,166, April 10, ltK>6. I 

A COMBINATION of mercuric iodide and lithium iodide is 
claimed. The compound is soluble in water, alcohol and 
etlier, without decomposition.—W. P. S. 

French Patents. 

Organic mhatanccM ; Oxidation of - hy jMirtial rum* 

hnation. J. Walter. Fr. Pat. .560,78.5. Oct. 11, 1005. 
Under Int. Conv., Oot. 27, 1904. 

For the partial conibuHtion of gaseous organic substances, 
chiefly for the manufacture ot formaldehyde, the gases • 
or vapours are intimately mixed with air and steam before , 
bein^ introduced into the heating cliamber. Means are i 
provided for maintaining constant temperatures in tlie j 
heating chamlier, the temperature depending on tlie ; 
composition and velocity ot the current oi gases, the I 
quantity of steam used and the sectional area of the | 
chamber. The steam acts as a diluent, preventing I 
explosions, absorbing the exc^ess of heat of combustion I 
and facilitating condensation of the product. In certain i 
cases suitable catalytic agents may be used. The heating j 


chamlmr may consist of a bundle of tubes heated 
externally.—J. F. B. 

AVoau, ointment or paste for disinfecting purposes ; 

Frocess of making - [Peat tar], J. Kessler and Co., 

Ft. Pat. 360.174, Dec. 7. 1906. 

Tar, oMained by the distillation of peat, is added to the 
soap, ointment, «o. —W. P. 8. 

XIX.-PAPER, PASTEBOARD, Eto. 

j (Continued from page 442.) 

I Sulphite wood pulp imstc liquors; Contribution to the 

chemistri/ of - . H. Krause. Cliem. Ind., 1906, 

I 29. 217-227. 

1 By the Mifscherlii’li process the wood is boiled for a long 
' time at a temperature of 116''—120” (’. by moans of 
• closed steam i-oils, whereas in tlie Bitter-Kellner process 
it iH boileil ff*r a mucli shorter time at a 1erni)eratui*e of 
ll^ir —13.5” ('. l>y means of diieet steam. Tlie principal 
organic constituent of the waste lyes is tlie calcium salt 
j of bgniii-Kulpboim' acid. but. corresponding to tbo higher 
1 temperature of digestion, the Bitter-Kellner liquor has 
a darker colour and cimtains more furfural and generally 
more sugars than the Mitsdierlich liquor. Fehling’s 
solution js not suitalilc for the detection of sugars in ill© 
liquors, since ihe lignin derivatives exert a reducing 
j «<*tion even in the c-ohl. Nylander’s hismuth solution, 

I how’cver. IS not reduced by the lignin bodies, and ean b© 

; em]»)oyed for the detection of the sugars. 'I'lie separation 
of flu* sugars is best clTc'-ted by evaporating the liquor 
' in ])roKencc of barium <-arbonate to a pasty eonsistonoy, 

; mixing the product witli sand, and extracting the sugar 
; by <*\baustion tlirce to six times in succession with hot 
; 99 per cent, alcohol. 'J’lic author's observations showed 
I that 111 both processes of digestion the liquors from w'ood 
; boileil 111 tlic autumn contained about double as much 
I sugar as those obtaineil in the spring. 'Phe waste liquors 
I contain free furfural, pentosans and pentoses; the 
lignin ronstituents of tlie liquors yield no furfural on 
distillation with hydroclilonc acid. In aildition to the 
IKiiitosans and ])eiitosps. the Hijiiors contain hexosans 
and hexoses. Amongst the sugars present, the author 
has identified xylose, mannose, galactose, levviloso and 
traces o! dextrose. Tlio following table shows the result# 
of analyses made of two liquors obtained in the autumn 
by the two processes :— 


Mitscherlich. ^ Rittfir-Kellner. 


pt'F Ofnt. per cent. 

Furfursl. «*01 i 0*02 

Ft'iitosans . 0*4U t>*20 

Hexosans. 0-21 0*40 

Total sugars . 1‘4R i 1*47 

Pentoses. 0'47 ! 0-41 

.Mannose. , 0-4S i 0*48 

Levulose . 0-28 [ 0*25 

(•olactose. 0*01 1 0*01 

Ilextroso . — i trace 


The author 1ms also investigated to a certain extent 
the lignin derivatives of the hquor. Gu the addition of 
bleftcliing powder to the liquor acidified with hydro¬ 
chloric acid, a chloro derivative was obtained, which 
after purification hy alcohol and ether, showed a com- 
jiosiliini corresponding with the formula, 

This and other dcrivative.s of ligiiin-sulphoiuo acid have 
the peculiarity of lieing soluble in alcohol only when 
acidified, whereas tlie presence of acid decreases their 
solubility in watrr. The author found that on boiling 
the liquors with dilute caustic potash, the greater portion 
of the combined sulphur was split off, without apparently 
any profound decomposition.-Aj. F. U. 

Enot-ish Patents. 

Paper; Coating and drying -. 8. Stephan, London. 

From P, V. Roller, Paris. Eng. Pat. 7706, April 12, 
1905. 

Tbs paper i« wound off the mel and is coated on a drum. 
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[aU7 81, 1808. 


the axlo of which Is hollow and non*rotatory, and com- 
municatos with a vacnum chamber on the one hand, 
and with a perforatocl part of (he wall of the coeting-drnin 
on the other hand. The coated paper then paHSOs to a 
drying apparatus consisting of a stack of gtiide rolls 
between which hot air ie cirwdatod. The drying arrange¬ 
ment is eo constructed that tlie rolls touch the papcT on 
the uncoalocl side only. After passing round the drying 
apparatus several times, the web of paper reaches the 
centre of the stack eufliciently dry to ho roveraed by a 
reversing guide-roll, and it then passes with its uncoated 
side uppermost to a second coating machine, and thence 
to a second drying-slack, after which it is stretched and 
reeled in the usual way.—J. F. B. 

Paper : Manufacture of -. K. Hinns, South Windham, 

Conn., U.8.A. Eng. Tat. 12.413, June 15, 1905. 
Under Int. f^onv., June 18. 1904. 

She U.S. Pat. 785,704 of 1905 ; this J., 1905, 51 l.—T.F.B. 

tSize from resin ayid other materials \for jHipcr-ruaking] 
and hye-prodve4s [disinfcciaut ]; ApparatuM for the 

manufacture of -. A. Bigland. Liverpool. Eng. 

Pat. 14,402, July 12. 1905. 

The resin, or a mixture of resin, fats an<l oils, is mixed 
with a suitable quantity of alkali or alkali carbonate 
and boiled in a closed vessel. The latter is provided with 
stirrers and a tube leading from the top, througli which 
the gases (chiefly carbon dioxide) and volatile ]>roduct8 
generated are drawn off by tlie action of a vacuum puiii)). 
The gases. &c., are passed through condensers, and a 
chamber where the liquid portion is separatisl. 'J'lm 
gases arc th(‘u pum])(Hl into the l>ottoni of a vessel eon- 
taming wat'Or, by which a quantity of volatile oils is 
separated. Means are provided tor collecting the gases 
for further use. Ah soon as the saponification is finished, 
or nearly bo, the niass is withdrawn from the bottom of 
the vessel and pumped into a iseeond eloscd vessel where 
the boiling is <‘oiitmued until no more gases ami volatile 
matters are evolved, the upper jiart of the vessel being 
provided with a pipe leading tii tin) condenser, &c., for 
the collection of these jiroducts. The liquid portion 
separated from tlie gases may be used for disinfecting 
or other purpoHcs.—W. J*. S. 

Unitbp States Patents. 

Wood: Process of treating - for the production of 

paper pulp, terpenes and rcsiixms subdnnccH, G, P. 
ChroighiU and G. A. Kerr. AssignorH to N. C. Mauson, 
jun., l,ynchburg, Va. U.S. Pat. 817,960, April 17, 
1906. 

Woop is “ chemically treated at a moderate temperature 
to fix the volatile acidH and oils, ami to ex^icl the terpeucs ; 
the solution containing the resinous substances, acids, 
&c., is then withdrawn and worked up, and the residue 
is treated first w'lth caustic sodu, then with sodium car¬ 
bonate, and is finally hleaclied with sodium hypochlorite 
to form paper pulp.—T. F. B. 

Paper pulp; Manufacture of -. M, le Norman! des 

Varaimes and A. B. dc Vaiiih, 8t. Vincent de Bhinzal, 
France. U.S. Pat. 818.20(5. Ajiril 17. 1906. 

See Eng. Pat. 506 of 1905 ; tliis J., UHHi, 195.—T. F. B. 

Gekman Patents. 


presence of phenols, the ill odour produced by organic 
sulphur compounds is suppressed. The reagents can be 
employed either directly, or preferably after dilution 
with water and separation of the Bo-calle<l “ neutral 
creosotes,” which interfere with the subsequent bleaching 
process.—A. S. 

Fibrous substances [textiles, l^eUhcr, paper, d'C.]; Process 

for v'nterproofing -. Chem. Fabr. FldrsUeim, I>r. 

H. Noerdlinger. Ger. Pat. 166,350, May 12, 1904. 
V., page 475. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

{Continued from page 443) 

Morphine. VIL Conversion of thchanic into codanont 
and codvtne. L. Knorr and H. Horlein. Ber., 1906, 89, 
14(ni_)4U. 

CoPKiNONK, which is obtained by the oxidation of codeine 
by chromic ackl or permanganate, is related to thebaine 
I in till? same way hh iiiorphino is to codeine, theboiine being 
I the methylic ether of the eiiolic form of codefnone. One 
I of the methoxyl groups of thehaine is very easily hydro- 
j lysed with the production of codoinoiie as tiie kotonic 
j form. The codeiuone civn then be converted into codefne 
j by reduction. This hydrolysis takes place when thehaine 
‘ is boiled for a short tnno with dilute 8ul])luuio arid or even 
i on Hlanding in the cold. Vodeiuone is tlie primary product 
j of tlio hyflrolysis, tlie- conversion being aiialogoUK to the 
} liydrolyaia of alkyl-vinyl cIIioik of the aliphatic, senes, 
i wJiicli arc split up into alioliols an<l aldehydes or k<*tono8. 
i The mam products of the acid hydrolysis of thehaiuc, viz., 

I thehennie and morphothebainc, are bceoiidary jiroducts, 
i —J. F. B. 

tlpdroxncodcnie; The sjilitting of - by comjdete 

viethflation. L. Knorr and \V. .Schneider. Ber., 1906, 
39, 1414-'-1420. 

j Codeine yields two oxidation proilucts, cotleinone (see 
preceding abstract) and bydroxycodeVne. Whilst the 
I former shows a close relationship to thehaine, the latter 

E resents a complete analogy to codeine in its reactions. 

ike codeine, liydroxycodeine is very stable towards 
boiling acetic anhydride, with winch it yields a diacelyl 
derivative. On complete methylatioii by Hofmann’s 
method it behaves like codeine. The melhyliodide of 
hydroxycodeiiie, on hoiimg with caustic soda solution, 
yields a methiiie base, hydroxyinethylmorphimeihtne, 
which is split up on boiling with acetic anhydride. The 
nitrogenous product of the decomposition is etlianoU 
dimeiiiylamine, whilst the non-uitrogenous product is 
methyldiacetyldrikydroxyphenanthrene. The tnhydroxy- 
pheiiantiirene, from which this is derived, bears the same 
relation to morphol as hydroxycodelne does to codeine, 
i.e., one of its hydroxyls is the same as w as attaciied during 
the oxidation of codeine to liydroxycodeine. Codeinone, 
j when split up by boiling with acetic anhydride, yields 
3-methoxy-4.6-diacclyldihydroxyphenautlireae which con- 
! tains, in addition to the two hydroxyls of morphol, the 
i alcoholic hydroxyl of codeine. The identilication of the 
! trihydroxyplionanthreno from hydroxyoodcaie will lead 
i to the ononlation of the hydroxyl group of codeine which 
I is still undotermined.—J. F. B. 


Vegctahli materials of all kinds, e.g., sirair, wood. d-c. ; 

Process for worHng up - for paper-making. 

Worschen-Weissenfelser Braunkohleu A.-G. Ger. Fat. 

166,411, Feb. 18, 1904. 

Claim is made for the application to the purpose men¬ 
tioned in the title of the ” sodium or potassium compounds 
of creosote ” (Kreosotnatron oder Kali), or similar sub¬ 
stances obtained in the treatment or distillation of tars 
of different origin with caustic soda or caustic potash 
solutiou. It is claimed that these substances are superior 
to the reagents usually employed, as they dissolve the 
encrusting substances M the vegetable matenaU without 
attacking the cellulose; and also that owing to the 


Essential oils ; Influence of the season of distilling and 

hyhridalum on the comjwsition of some. -. A. Bircken- 

stock. Monit. Sciont., 1906, 20. 362—366. 

The differences lietweon French and Algerian oil of rue 
have been attributed to different botanical origin of the 
plants ; such, however, is not the case: the differences 
arise entirely from the different seasons in which the oils 
are distilled, French rue being distilled in autumn and 
Algerian in spring and early summer. Algerian rue 
distilled in sprmg gave an oil of sp. gr. 0*8446; optical 
rotation, - 4*^: freezing point, -IFC.; whilst when it was 
distilled in autumn the oil nad a sp. gr. of 0*837 ; optical 
rotation, +0“ 40'; and freezing pomt, 4*9*7® C., thus 
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resembiing the Pienoh oil foirlv closely. French oil of 
rosemary is generally only considewd pure when the head 
fraction (10 per cent.) ie dextro-rotatory. It ia shown 
however, that when rosemary is distilled at the beginning 
of the season (April-June), the first 10 per cent, of the 
oil distdliiig over is always Iwro-rotatory; it is considered 
highly probable that the oils contain the same amount of 
pinene at whatever season they are distilled : in spring 
It 18 f-pmene wluch is more abundant in the oil, whilst in 
autumn d-pinene preponderates. Hpaiiish rosemary 
distilled in spring gave a dextro-rotatory oil, the rotatory 
power of which was considerably greeter than that of the 
oil produced in autumn : the Spanish oil was charac¬ 
terised by Its containing more tcrpeiics than the French 
oil: the first fractions (20 per cent.) consisted almost 
entu-ely of piiiene. Some specimens of lavender oil 
obtained from the French and Italia.i Alps, showed a 
sp.gr. of 0.«78 to t)-8829, optical rotalion, - 8" to -fl'; 
they contained about 50 per cent, of Minalool and 20—3(1 
)ier cent, of linalyl acetate. A scries of hvbrid )>lanta was 
traced, linking the aspic and lavender, and essential oils 
were obtained from tliese, a Heriea being obtainod pasainc 
from the true oil of aspic (ap. gr., and to 

the true oil of lavender (ap. gr., 0*89, on- T 30' • 
esters, 45 per cent.); the cliaracteristice of these oils are 
given 111 a series of tables, showing the gradual increase 
ol esters from 2 to 3 jier cent, in the oils of aspic to 40—45 
per cent, ui the pure lavender oils. It is pointed out that 
pure oils of aspic may slmw an optical rotation of - 1” 10' 
the first 10 per cent, of llic distillate being dextro’ 
rotatory.—T. F. ]i. 

OUo of rose. I.ondon Essence t'o.’s Keport, Marcli 
IBOII, 0. 

An otto of rose, distilled in a special manner in Bulgaria, 
was found to contain a large aniomit ot iilicnvlctlivl 
alcohol. IlH clmractcnstics were: Sp. gr. (3(^/1/’/), 
0.884 ; optical rotation, —2''; cmigoaling point. 18-.5‘('. ; 
ni. pf.. ]1)‘ f content of stcaroplciic (m. pt. 33-5 (') 

« per cent.; ester value. 81-«; alcohol value, 2.S0'4; 
iodine value, 157*2, The otto appears in no wav inferior 
to tliose free from plienylclliyl alcoliol.—T. F. I’i. 

Linalot oil. Loudon Essence Co.’s Report, March 

11100 , 7 . 

SUVBIIAI. samples of linaloc oil of authentic origin were 
found to he dextro-rotatory. Two typical samples gave 
the following figures ;—Kp. gr., 0-8825, 0*8775; optical 
rotation, +4“ 30', -1-3 10'; acid value, 0*9, 1*4; ester 
value, 11*6, 9*8; refractive inde.\. 1*4641, 1*4008. The 
determination of liiialool in one of tlie samples bv acetyl- 
ation gave a result equivalent to 08.5 per cent.—'T. F. B. 


ment with ether, and reorystallising the extracted matter 
sovoral times from boiling water. The product thus 
? C., bad &e formula, 

t-sllsLlNO, and gave a bluish-violet oolour when boiled 
with strong sulphuric acid.—J. 0. B. 


Rare 


're earths; Hisionf of the. dieewtry of - 

Boclun. Cheni. Ind., 1906, 29, 172—170 ; 180- 


C. R. 

. , -197. 

The author gives a detailed bibliography of the literature 
relating to the discovery of rare earths from the detection 
of an unknown earth metal in soheclite (ScliwerMtein) from 
liastnas by Cronstedt in 1751 and its isolation, and naming 
as cerium by Berxelius and Hismger in 1804. The 
bibliography is divided into the following sections:— 
History of cerito elements ; history of yttente elements j 
history ol thorium ; history of zirconium.—A, 8. 

Morphine; dmracle.rielic colour reaction of _. 

1). Radiilescu. XXIII., page 499. 

Ethyl ylyoxylaie : Characteristic reaction of -. Action 

of ammonia on the ether and its derinalircs. L. J. 
Simon and G. Ghavanno. X.KIII., page 499. 

Methyl nlcohed in formaldehyde solutions; itetermination 

of -. 0. Blank and H. Fiiikenlieiner. XXIU.. 

page 300. 


A. Jolles. XXin., 


Cardamine oik Feist. Apotli.-Zeit., 1905, 8.3*2. London 
Essence Co.’s Report. 

The essential oil distilled from Cardamine anuira consists 
almost entirely of one of the sulphur compoimds 
cliaraoteristie of this typo of plant. If yields a crvstalline 
thiocyanate of m. pt. ISt^-ISS" C. The sulphur'content 
of the oil agrees with the forniiila, CjHi.NjS, suggestuig 
that the compound is a secondary butyl thiocyanate. 
The fresli herb contains about 0*36 per cent, ol oil 

-T. F. B. 

Comiba oil; Afriean -. Kline and Fenwick. Amor. 

J. Rharm.; London Essence Co.’s Report, March, 
1906, 5. * 

The specific gravity of African copaiba varies between 
0*991 and 0*990, and tlio oil eontent between 43 and 46 
per cent. The sp, gr. of the oil is 0*928, and tlie optical 
rotation -I- 6° 46', a figure considerably lower than that 
usually given.—T. F. B. 

Phenaceiin; Adulteration of - tdth parnehloro-aeet’ 

anilide. C. Maiinich. Bor. Rharm., 1908, 67. 

phenacetin, having tlie abnormal m. pt. 
llr--™ C. and oontaming 6*89 per cent, of chlorine, 
was found to be adulterated with 18 per cent, of para- 
chloro-aeetanihde. The impurity was isolated by tW- 


I Aextone ; Tteterminatinn of - . 

I page 600. 

I Butyl chloride .* Exemjdion from duty of - in. Holland. 

j Bd. of Trade ,1., May 10, 1905. 

j A DL'-rni Royal Decree, dated April 9. 1906, exempts 
' , duty, Hubject to certain conditions, butyl 

I chlorido for use in the inaiiufacturc of artificial musk. 

, Apiihcatioii for exemption must be made to the Minister 
j of liimnce by the mamifacturer desiring to use the 
j substance in his factory. ['T.H.] 

j Exiiusit Patents. 

Hypnotic compounds. F,. C. Clcmiiienscn and A. H. C. 
llS.-"”'""’ '■’*^*'^* ^-''S* 1’'“* 7»A0, April 12, 

See L’..S. Pat. 814,093 of 1900 ; this J, 1900, 392.—T.F.B. 

Oxalates and oxalic acid ; Process of making -. F, A. 

Feldkamp, South Orange, U.S.A. Eng, Pat. 22,225. 
Oct. 31, 1905. 

See U.S. Pat. 80*2,980 of 1905 ; this J., 1905,12.34.—T.F.B. 

Borned esters and isoborned esters ; Production of _ 

t' London. From Badisohe Aniliu imd 

Soda Fabrik, Ludwigshafen on Rhine, Germany. Enir 
Pat, OflOtl. March 19, 1900. ^ ^ 

IbNENB liydrochloride is stated to be converted into a 
“1 hornool ester and isobomeol ester, containing 
n<> chlorine coniDounds. by boiling, under a reflux condenser, 
with a zinc salt of an organic acid in presence of an 
organic acid. The following proportions may be used;— 
IfX) parts of pineiip hydroehroridc, .36 parts of zinc formate 
and 300 parts of 90 per cent, aeetio acid. After boiling 
for three or four hours, the mixture is allowed to stand 
for some time and the acetic acid is distilled off in vacuo. 
The residue ia washed with water and distilled, the mixture 
of esters distilling over between 102" and 105° C. (12 mm.). 

—T. F. B. 

French Patents. 

Ethyl alcohol from acetylene; Preparation of ——., 
M. J. A. Jouas, M. L. Dosnionts, L. P. 1. Deglatigny, and 
L. A. Dubose. Fr. Pat. 360,180, Feb. 15, 1905. 

-Acetyi.ene gas is passed into a solution of a normal 
mercuric salt, causing the precipitation of mercury 
acetylide. On boiling this liquid, the acotylide decom¬ 
poses, liberatiiig aldehyde and re-forming the mercurio 
salt. The aldehyde con bo reduced to alcohol by sodium 
amalgam.—F. Budn. 
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Arctic ncM fnun acetylene ; Preparation of -. M. J. A. 

Jouan, M. T^. Depniontf, L. P. I. Deglatigny, and L. A. 
DuboHc. Fr. Pat. 3(«),24». Feb. 17. 1905. 

Aldehyde, prepared by the method deacribed in the 
previoim patent (Fr. Pat. 3(J0.1S0 of 1905), U oxidiaed 
directly, or by catalytic ageiita, to acetic acid.—F. Shdn 

French Patents. 

<i’j^^SuhiftHutal glycidir cMctm and ketones ; fiynthiical 

prepanilion of -. G. Darzens. Fr. Pat. 300,513, 

Feb. 25, 1905. 

■a-/3*STiii8TiTrTBr) givcidic csteis are produced by the 
condonaation of aldchyden or ketones with an eater of an 
acid containing a liulogen or acetyl group in the a-poai1ion, 
under the inthience of nn alkali ethylate or of aodium 
amide. The reaction tnkcK pla<’c acconltng to the 
equation: 

R.(!O.R' + R."{’HX.(^()()('2Hs- 

KOK'—CK".('()()(\,H. + HX. 

\o/ 

The rt*/3*glycidic esters so f»rodnccd arc siiponifiod and the 
free achlH arc said to be derompoMed by heating \Mtli the 
production of ketonew of the type K.K.'f'H.O 
and evolution (»f carbon dmxidc. (Vrtain of these k»-tonoe 
arc utilisahle for the jiroduction of jicrfinnes. - .1. F. H. 

Chloroform ; J’roccuH for prrserring —fiom inr and 
lif/ht and /rivtiialfit indicaltng df* drronijjositiot}. . 1 . 1 \ 
Hretcau. Second Additum, <lated N<»v. IH, HK>5. to 
Fr. Pat. 353.H.5H. UMir. (thinj., Um and 

1254). 

The “indicator” may he mterjiosed hetween the 
chloroform and the Htoj»[icr the vcHsel contaunng it. or 
lixed to the stopper or even itself form the Kloppt'r. 
Cinnamic acid and inosito-mono-methyl other arc added 
to the list of preKcrvative agonlH.—\V. P. S. 

XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{Confinnc'l from page 444.) 

JJcveJopment nith diamimtpfifiud i’« acid solutiori and in 
alkaline solnttonin prts'.-nrr of alkalis or their substitutes. 

A. and L. Lumiere ainl A. Scyewetz. Bull. Sou. Fram;. 
Phot.. 19(10. 22, 70. Pilot. .L. 1900. 46, 108. 

An auueouH solution of amidol (diaminophcnol diliyilro- 
chloride) acquires consideraVile developing powers when 
sufficient sulphite is adiled tu saturate the hydrocliloric 
acid, notwithstanding the presence of free sulphur dioxide. i 
The reducing power of the developer is much incrcnsed j 
by adding just sufficient sulphite to completely convert , 
the sulphur dioxide into hisulphite; the increase is still ! 
greater if sutficient alkuh hydroxule orcarhouatc is added ! 
to form the normal sulphite. The ndilition of further ; 
quantities of sulphite, even to saturation, does not 
produce an alkaline developer ; when more than 9 parts of 
sulphite are used to one of amidol, the leducing power does 
not increase; in fact, ahove 20 parts to one, it decreases. 
The sulphite in the normal developer may be ni great 
part replaceil by alkali, without diminution of the reducing 
power. 'Ihc reducing power of the “ normal ” developer 
may lie considerably increased by adding alknlia or their 
wubstilutes, particularly ammonia, lithium carbonate and 
acetone. Tbo acUlity of amidol developers ajipcars to be 
in no way coiimvled with their retlucmg jioweis.—'I'. F. B. 

Jhulopire. ; Action of alkalis in organic -. A. aiul L. 

Luini«'*re and A. Sevewetz. Bull. Soc. Fraiiv- Phot., 
1996, 22, 32. Phot. *J.. 1995. 46, UlO. 

The three causlic alkalis (Hthia, scsla and potash) may be 
used, in equimolecular weights, with the same reducing 
agent, to produce dovelopei*a having tlie same reducing 
power, but alkali carbonates and other substitutes for 
alkiiii (c.g., acetone or trioxymethylene) must be used in 


much greater quantity {see Sheppard, this J., 1906, 444). 
The game reducing effect can be obtained with eoui- 
molecular weights of the various reducing agents, out 
only by adding variable quantities of an alRali. The 
following list gives the reducing agents arranged according 
to the quantity of alkali hydroxide required, metoquinono 
taking tlie least:—Metoquinone, motol-<iuinol, p*amino* 
phenol, yj-piienylonediamine, hydramine, p 3 rroga!lo 1 , 
quinol, catechol, mwtol. oikonogen, edinol, adurol, glycin. 
With alkali carbonates, on the other hand, the order is 
somewhat different, being as follows;:—Metoquinone, 
metol-quinol, metol, pyrogallol, eikonogen, adurol, edinol, 
quinol, catechol, glycin. Incomplete solution was 
obtained with p-arainophcnol and hvdrainine. and 
p-pheiiylenediamine is not included in the list, since it 
most ])rol)ahly combines with the hydrobromic acid 
liberated before the latter decomposes the sodium 
carboiiale, and tlic liydrobromuh' thus formed is not 
ilci'omposed by alkali carbonate, but only by alkali 
hydroxide.—T. F. B. 

Gelatin: 7 he ''tanning" of - during dcnlopment, 

i {spictally irith " pnm" \pyrogalIoI\. A. andL. Lunuere. 

; lint. J. Vhot., 1009, 63, 28r)-2K9. 

, It is generally ronsidered that pyroL'allol ilevcloper- alone 
! possess the projierty of rendering gHatin insoluide during 
th'velopment. Wlien gelatin or a negative developed by 
another developer is immersed in a pyrogallol developer, 
no “tanning” occurs after an hour, but after several 
days, with access of air. both biM'«»in«* insoluble. .Aiiuetjus 
sofutious of jiyrogallo! and other ficvulopers bav<^ no 
tanning action on gelatin after a month's iminersion. even 
with ai-cesH of air. hut solut'ons containing alkali car¬ 
bonate ami sulphite, when air is present, all produce more 
or less tanning : in absence of air no tanning occurs. 
Qninone is the cuiihi* of tins tanning action, a 9*.5 per cent, 
solution rendering uelatm insoluble, even witli cxclusioii 
ol nir. It thus ap\»ears to be the piopcrty of the pyro- 
gallol developer of rapidly absorbing oxj geii, whicli favours 
the tanning of gelatin. It is probable that the oxidation 
products formed during development with other reducing 
agents than pyrogallol are decomposed by the sulphite 
present, and hence cause no tanning under the ordinary 
conditions.—T. F. B. 


Enulimh Patent. 

Oelatin emulsion papers ; Manufacture of sensitised -, 

Ij. Kobicsek, Vienna. Eng. Pat. 7993, April 11, 1996. 

See Fr. Pat. 353,349 of 1995 ; this ,1.. HK)5, 1031.—T. F. B. 


French Patent. 

Photographs in colours; Production of - and pofy- 

chrome scrims for use therein. C. L. A. Braaseur. 
First Addition, dated Oct. 24, 1905, to Fr. Pat. 349,742, 
Dec. 30. 1904. 

A SHEET of glass, to wliich a layer of sodium silicate has 
been applied, is coated witii a very tliin iilm of bichrornated 
I gelatin, dried, and coated with a layer of collodion 
I contaimiig a solvent (oinmon to the nitrocellulose and to 
j the gelatin {e.g., glacial acetic acid), in such a quantity ns 
j to firmly cement tho two layers together. The whole is 
[ now exposcrl to light, washed with water, and a sensitive 
i collodion layer, containing the uocessaiy colouring matter, 
! is applied to it. The plate is tlieu exposed beneath a 
' negative, fixed (or develo|>ed and fixed), and again coated 
j with further sensitive collodion layers and treated as 
i before to supply the otlier oolourfl. (See Eng. Pat, 21,210 
! of 1904; this.}., 1905, U«0.)—T. F. B. 


I German Patent. 

j Dyestuffs of the cyanine series; Process of preparing 

1 sensitising -. Meister, Lucius und Briining, Ger. 

Pat. 167,770, May 20, 1903. IV., page 471. 
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xxn.—EXPLOSIVBS, MATCHES, Ete. 

(Continued from page 445.) 

Bursting oj M.L.B. Rifles 7 Report on the - to the 

Minister of Defence, Victoria. By C. W. Hake and 
T. B. Lyle. 

A NTJMBIB of rifles having burst whilst being fired, the 
authors wore requested by the Minister of Uefenoe to 
enquire into the cirouniatanoea, and if possible to asoortain j 
tho cause of the accidents. Previous to this, the New ; 
South Wales Military Board and a Victoria Military 
Board had held enquiries, and although, on the whole, 
their reports were of a negative character, a certain 
amount of suspicion had been thrown on the desim of the 
M.L.B. rifle. The accidents hatl been ascribed by them 
to the presence of flaws in the cartridge oases, on the 
strength of the base of which, they supposed, depended the 
direction which the force of explosion would actualljr 
take, it is shown, however, that the so-called “ flaws, 
were effects which might be produced in any cartridge 
case on firing, especially with excessive pressure. 

In the reports of the evidence taken by these Boards, 
it is shown that one of the rifles still contained a bullet, 
although a bull's eye had been registered on the target 
at which aim had been taken. Examination showed that 
this extra bullet in some instances had still remained in the 
cartridge case, that it had never engaged the rifling of the 
gun, and that its base had Imen deformed by fusion. 
Moreover, there were distinct marks where the bullet 
had been stabbed. Those faota suggested to the authors 
the possibility of there having been two bullets in the 
original cartridge. Calculations showed that such an 
occurrence would result in excessive pressure witliin the 
explosion chamber, and a burst might bo expected, 
although the foremost bullet might be ejected. 

In order to test the " two-bullet ” theory, cartridges 
were made with an additional ballet inside the brass case, 
both upright and reversed. The latter, on firing, b^st 
tho rifle, whilst the former severely strained the bolt 
action. In tho burst rifle, tho effects were identical with 
those produced by the accident.^ A quantity of the 
ATnmunitioii which caukwI tho aocidoiit was ttccordingly 
itrfKiured. and on examining it, over 100 double-bulloted 
cartridges were found. The oririnal cause was finally 
tnvoed to an automatic machine oy means of whicii the 
cartridge had been “ bulleted.” 

It is pointed out that the error would have been avoided 
had some systora of weighing the filled cartridges been 
used, and also by a more accurate system of gauging, 
aince the faulty cartridges were all found to bo too high to 
gauge.—B. J. S. 

Mitroua acid; Oxidaiion of - by hydrogen per^ide. 

Determination of nitrate in preaenee of nitrite. [Deter¬ 
mination of nitrogen in nitrocelluioee.} M. Busch. 
XXIII.. page 41)9. 

Jfeatdeei papera; Supply of -. Home Office Circular, 

May 14, im 

This circular, which is issued by tho Explosives Depart* 
ment, states that, in consequence of certain applications 
tlidt have been mode for the supply by Dr. Dupre of heat- 
test papers, it hae been decided that these papers will be 
auppfied to any firm desiring to obtain the same, at a 
price of 10s. 6 d. per thousand. It is necessary that heat- 
lest papers should be kept for one month l)efore being 
issued for use, and it is, therefore, desirable that roquire- 
inauts, if any, should be notified one month before the 
papers are required. In accordance with the heat-test 
memorandum, the papers should bo kept in the dork, 
and will remain good for six months or more, but should 
bo tested from time to time in the manner described. 

Ewoltsh Patxnts. 

SmoJedeea powders; Impta. in -. A. T. Cocking and 

Kynoch, Ltd., Birmingham. Eng. Pat. lfi,604, July *20, 
1906. 

Th* object of the invention is to produce a propellant 


liaving good ballistics, which on combustion produces a 
solid re»due which will act as a lubricant ana neutralise 
the acid pr^uots of combustion. The explosive is made 
by incorporating nitroglycerin (30—40 pMts) and nitro- 
cellulose (60—'00 parts) with 2*6 parts of vas^ine, and 2*6 
parts of olive oil, tne latter being used to lower the tempera¬ 
ture of explosion. 

A carbonate of an alkali or alkaline-earth metal, or a 
salt which on combustion will produce a carbonate, is 
also introduced. In practice, it has been found best to 
use a mixture of a barium salt, sufficient to give 2*9 parts 
of barium carbonate, and a potassium salt sufficient to 
give 0’65 part of potassium carbonate; thus, 0*9 part of 
potassium tartrate may be used together with 4*0 parts of 
barium tartrate. The explosive is finally manufactured 
in the form described in Eng. Pat. 12,892 of 1905 (this 
J., 1006, 337).—B. J. S. 

Sied guna i Protection of — from the eroaive effeeta of 
cordite and aimilar gaaea. G. C. J. Topp, Eng. Pat. 
12,635, June 19, 1905. XIB., page 484. 

United States Patent. 

Ezploaivea ,* Proceaa for comjfietdy exploding high —, 
H. von Dahmen, Vienna. U.S. Pat 818,939, April 24, 

im. 

The invention consists in the use of a mixture of lead 
peroxide, sulphur, carbon and potassium nitrate as an 
exploder for high explosives, such as picric acid and gun¬ 
cotton. 

The exploder is either mixed with the high explorive 
or enclosed in a tube and inserted into it, firing being 
effected by means of a gunpowdM fuse.—B. J. 8 . 

Febnch Patents. 

Explosives; Process for the production of new military 

and mining -. Dmamite Nobel Soo. Anon. Fr, 

Pat. 360,787, Oct. 17. 1905, Under Int. Conv., Nov. 9, 
1904. 

DicvANDiAMroiNE, giiaoldine nitrate, nitroguanidme and 
nitrosoguauidine may be used as cooling agents in pro- 
}M)llant 8 , and result in lower temperatures of explosion 
without loss of ballistics. Thiu» 25 parts of nitroguanidme 
may be incorporated with 46 parts of nitroglycerin (or 
nitrobenzene) and 30 parts of nitrocellulose. These 
compounds may also be mixed with picric acid, and thus 
' give powerful explosives which are not sensitive to shook. 
The following mixture is given: 30—^ parts of nitro- 
goanidiiie, 0—20 parts of potassium nitrate, 20 parts of 
picric acid, 0 —^ parts of ammonium nitrate, O- 7 IO parts 
of dinitrotoluAiio. Manganese dioxide, aluminium and 
nitronaphthalene may also be introduced, and the mixture 
may be protected from moisture by adding resin or shellac. 

To prepare uitroguonidine, dioyaadiamide is converted 
by dilute sulphuric acid into dioyandiamidine, and the 
resulting solution, after precipitation with barium car¬ 
bonate and filtration, is boiled for a long time and 
evaporated. The guanidine carbonate thus obtained is 
nitrated with a mixture of fuming mtrio and fuming 
sulphuric acids.—B. J. 8 . 

Exploaivea ; Method and apparatus for measuring the 

velocity of detonation of -. H. Mettegang. Fr. Pat, 

359,8&, Nov. 27, 1905. 

In order to measure the velocity of detonation of an 
explosive such as dynamite, a modification of Siemens’ 

I ^paratus for measuring small intervals of time is u«sd. 
The apparatus consists of a series of induction coils, 
Bi, B®, B*, with one secondary terminal of each, ooiineoted 
to a revolving drum, F, coated with lampblack. The 
other secondary terminals are ominected with a senes 
I of bright metaUio points, E®, E®, which are placed 
close to the surface of the drum. The positive lews of 
the primary of each ooU ore made to cross the oha^ of 
explosive. A, the velocity of detonation of which is required, 
and be oonueoted through a resistance of electric 
lamps, D, to a main circuit. At the moment the current 
in tne iwimary is interrupted, a stream of sparks is set 
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up in tho Micondary, which impinge on the black surface 
of the drum. By this means the time required for the 
explosive to bum, from the point at which one primary 
wire crosses it to the next, is recorded on the drum. 

-B. J. S. 


Szploaitffis; Jhfanu/aeture of ammonium nitrate ——. 

O. Reschke. IV. Pat. 360,3411. Dec. 12, 1005. 
Ammonium nitrate can be utilised for fire<damp explosives 
by mixing it with a quantity of carbonaceous matter 
greater by 1 per cent, than the amount required to give 
carbon monoxide and hydrogen as products of explosion. 
If required, a nitro-body, except nitroglycerin, may also 
be added, in quantity greater by 3 per cent, than the 
amount necessary to give carbon monoxide and hydrogen. 
Suitable mixtures are as follows:—(1) Turmeric, 40*8 
per cent.: ammonium nitrate, 59*2 per cent. (2) Sugar, 
35 per cent ; ammonium nitrate, 65 per cent. (3) 
Dinitrobenzene, 1 per cent. : fennel flour (farine de 
fenonil). 30 per cent.; ammonium nitrate, 69 per cent. 
(4) Diiiitrobenzene, 1 per cent.; naphthalene, 12 per 
cent.; ammonium nitrate, 87 per cent. 

Tlie process of grinding shomd be carried further than 
with ordinary ammonium nitrate exj^osives. By varying 
the proportion of carbonaceous matter, explosives of any 
requiren deijree of power can be obtained, which are 
cheap and not deliquescent.—B. J. S. 


XXIII.—ASALTTIC&L CHEMISTRY. 

{Continued from page 446.) 

INOROANW—QUANTITATIVE. 

Zinc: Titration of - with potassium ferrotyanide. 

E. Murmftiin. Z. anal. Chem., 1906, 46, 174_181. 

The autlior has investigated the magnitude of the errors 
which occur in titrating zinc with potassium ferrocyanide, 
using a uranium salt as indicator. He finds that tho 
presence of large quantities of salts, in particular am¬ 
monium chloride, only slowly increases the amount of 
ferrocyMide required by a given quantity of zinc solution. 
Increasing quantities of hydrochloric acid similarly 
increase tlio ferrocyanide necessary, but the acid cannot 
he used in larger quantities than 20 c.c. to KK)—150 o.c. 
of liquid. To avoid the prcsonie of nitric, acid it is advis¬ 
able to use uranyl chloride uistead of uranyl nitrate as 
indicator. Zinc salts and potassium ferrocyanide can be 
titrated directly, using the uranium salt indicator in the 
solution instead of the more lengthy drop test method. 
The solution is maintained aliuost boiling, excess of 
feri'Oi vanide is first added, giving a lirown coloration 
and tlie solution is then titrated back till this changes to 
blue grey, tlie transformation being quite sharp. Molyb¬ 
denum and tungsten salts were fomid to be uusuited for 
use as imlicators.—E. F. A. 

Cadmium : Deter mi nation of -, in a tudatile or organic 

salt. H. Baubigny. Comptos rend., 1900, 142, 959— 
901. 

If the solution to be treated contain a chloride or bromide, 
the author’s method (this J., 1900, 394) is no longer 
applicable, because the sulphide obstinately retains 
traces of chloride or bromide, which are volatilised during 
the incineration of the filter. In such cases, after thorough 
washing, the sulphide b rinsed off the filter, allowed to 
settle out, and tho washings (almost free from sulphide, and 
practically free therefore from oontained halide) decanted 
through the filter, which can then be incinerated 
without loss. The sulphide is next added, and the 
conversion into sulphate proceeded with. 

In tlie case of organic salts there is no difficulty. To 
the solution an excess of sulphurio acid is added. If 
the organic acid be insoluble, it is precipitated and filtered 
off; if soluble, its presence in solution does not interfere 
with the carrying out of the process as described.—J. T. D. 

Nickel: Quantitative determination of small quantities 

of -in organic substances. H. W. Armit and A. 

Harden. Roy. Soc. Froc., 1906, 77B, 420—423. 

The method may bo divided into throe stages—(1) 
incineration. (2) separating and (3) estimating: 

Ashing. —The substance is evaporated to dryness in a 
porcelain crucible over a water-bath, further dried by 
heating in a hot air oven or with a Bunsen ffame, burned 
over a Fletcher burner and incinerated in the blow-pipe 
flame. The ash is evaporated to dryness on the water- 
bath with 10 c.c. of pure hydrochloric acid, tlvis process 
being repeated, and is then extracted with water con¬ 
taining a small amount of bydrochlorio aoid. 

Separation. —Tho iron and the phosphates ere first 
removed by precipitation with excess of ammonia and 
filtration, and the process is repeated three times, the 
precipitate being rMissolved each time. The method of 
procedure varies somewhat according to the tissues 
investigated. Tho united filtrates are evaporated, the 
residue dissolved again in dilute hydroohlorio aoid and 
saturated hot with sulphuretted hydrogen. The filtrate 
from the preoipitated sulphides is evaporated to dryness, 
redissolved in water and the niekef precipitated with 
pure sodium hydroxide. The nickel oxide is washed, 
dissolved in hydrochloric acid and the solution made up 
to a definite volume. 

Estimation. —The beet results were obtained using 
o-dimethylglyoximo, which forms a scarlet red compound 
with nickel in presence of ammonia, as a oolorimetrio 
indicator. To a few o.c. of the niokel solution 0*6 o.c. of 
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«mmoni& and 0*5 c.c. of dimetbylglyoximo are added, 
and after dovelopioent of the colour tbe whole i« diluted 
to 30 O.C. and compaied with atandarda The method 
ban the advantagea over the ammonium eulphide method 
that small traces of iron do not interfeiv with the Bnal 
colour, amaller quantities of nickel can be accurately 
estimated and it is easier to work in a bad light with the 
pink than with the brown coloration—E. F.A. 

Nitrous acid: Oxidation of - hp hydrogen 'peroxide. 

Determination of nitrate in presence of nitrite. [/)c/cr* 
tntna^tVfn of nitrogen in nitrocellulose.] M. Busch. 
Ber., \m, 89,1401-1402. 

NlTRors acid in acid solution is oxidised quantitatively 
and almost instatitaneously to nitric acid by hydrogen 
jieroxide at fi0‘—70® C. The nitne acid may he determined 
pravimetricKliy asnition-nitratetBcc this J.. 1905,291, 458, 
038). For the determination of nitrite by this method, 
a quantity of the substance eontainmg 0 * 1 — 0-2 grin, of 
nitrite is (lissolved in about 60 c.c. of water, 20 c.c. of a 
3 ]»cr cent, neutral solution of hydrogen peroxide are added, 
and the mixture bested to 70* C.; 20 c.c. of pure 2 per cent, 
sulphuric acid are then introduced at the bottom of the 
containing vessel, hy meana of a dropping funnel, the 
liquid is heated nearly to boiling, and the nitric acid 
precipitated by 12 c.c. of nitron acetate solution. 

For the determination of nitric acid in presence of 
nitrous acid, the latter is determined in a portion of the 
solution by titration with permanganate. In another 
portion the nitrous acid is oxidised by hydrogen peroxide, 
and the total nitric acid is then deternimed as nitron- 
nitrate. 

The author also gives n preliminary note on a new 
inetlKxl for the determination of nitrogen m nitrocellulose. 
By boiling nitrocellulose with caustic alkali solution in 
presence of hydrogen peroxide, the wliole of the nitrogen 
is olitained In the form of nitrite and nitrate. On acidity- 
ing the solution, the nitrous acid is oxidised by the hydro¬ 
gen peroxide, and the total nitjogen in the form of nitric 
acid can be determined by precipitation as nitron nitrate. 

-A. 8. 


Flvorinc in alimentary products \and wine, beer, dfC.]; 

Optical method for the detection of -. J. Ville and 

i E. Derrien. Bull Soo. Chim., 1006, 88 , 239—246. 

I The method is based on the fact that fluorides when adddt 
I to methiemoglobin alter the spectrum of the latter and 
: cause a separate absorption band to appear in the orange 
part of the spectrum. The methasmoglobin solution used 
: is prepared bv treating deflbrinised blood with four times 
{ its volume ot 0-1 per cent, potassium oxalate solution, 
filtering the mixture end adding a traee of potaesiura 
' forrioyenide to the filtrate. The reagent thus obtained 
is added to the solution to be tested in the pro^rtiou of 
‘ 1 c.c. to 26 c.c. and the solution then examined apeotro- 
scopically; the solution under examination must be 
; clear, colourless and deprived previously of any con- 
Htitiienta which would precipitate the blo^-reagent. In 
the case of wine, llKl c.c. of tlie latter are ovaiiorated until 
all the alcoliol has l>een i-emoved, water is added to make 
! up the original volume, the solution is treated with 2 grms. 
of freshly precipitated manganese dioxide and filtered; 
50 c.c. of the filtrate are then mixed with 6 c.c. of egg- 
, albumin dissolved in twice its volume of 1 por cent. 

! potassium oxalate solution, the mixture is heated to 
I iioiling, cooled and filtered; 26 c.c. of the filtrate are now 
I treated with 1 c.c. of tiio blood-reagent, and examined 
: with the spectroscope. In testing beer it is sufficient 
' to deprive the beverage of its alcohol and carbon dioxide, 
and then to add the reagent, whilst milk simply requires 
i curdling and filtering Iwfore addmg the reagent. To 
, detect- fluorides m butter a portioii of the sample is 
1 mixed with a little water and heated, the aqueous portion 
; filtered, and the filtrate treated with the reagent. In 
! the case of meat, the solution, obtained on macerating 
I the sample with water, is boiled, filtered, and the filtrate 
I used for the test. It is stated that the method will 
; detect the presence of 04m grm. of sodium fluoride per 
; litre of wine, &c.—W. 1 *. 8 . 


I Morphine; Charactfristic colour reaction of -. I), 

i Kadulescu. Bui. Soc. de Sciinte din Bucuresoi, 14, 
602—605. Chem. Centr., 1906, 1. 1378. 


OltOANJC-QVALlTATl VE. 

oil: Detection of foreign oils in -, P. Bala- 

voine. Schweiz. Woch. (3iem. uud Fharm. 1906, 44, 
224—226. 

The author has carried out some tests with the method 
■of Bellier (Ann. Chim. anal, appl, 1906, 62). based on 
the insolubility of the solid fatty acids m 70 per cent, 
alcohol, for the detection of admixture of other oils with 
walnut oil. One c.c. of the oil to be tested is treated in a 
test-tube with 5 c.c. of alcoholic solution of potassium 
hydroxide (16 grms. in 100 c.c. of 92 per cent, alcohol); 
a similar tube is prepared with the same quantity of 
walnut oil of known purif y; the two tubes are heated, 
side by side, on the water-bath, witboiit boiling, until the 
•oil has dissolved; they are then corked and heated at 
70* C., for 30 minutes. Exactly enough 26 per cent, 
acetic acid, is then added to neutralise the amount of 
potassium hydroxide present. The tubes are then 
recorkod, and placed in a bath at 26* 0 . until their contents 
have reached that temperature. They are then removed 
to another bath at 17*—19® C. and frequently agitated, 
the time at immersion being noted. Under these con¬ 
ditions pure walnut oil requires a markedly longer cooling 
before showing a precipitate of fatty acids than an impure 
sample. Poppyseed oil approaches nearest to walnut oil 
in the solubility of iU fatty acids, but an addition of 10 
per cent, of this oil to wabiut oil will hasten the formation 
of the precipitate by three to four minutes. An admixture 
of 5 per cent of olivo oil causes a precipitate six minutes 
before one forms in the standard with pure oil; 5 per 
cent of sesamd oil, nine minutes sooner; 6 per 
cent, of cottonseed oil, 16 minutes; 6 per cent, of araoiiia 
oil, nine minutes sooner. It is found that walnut oil 
which has been kept for some time produces the precipitate 
aooner than that freshly prepared.—J. 0. B. 


If to a solution containing morphine a fr^ment of 
sodium nitrite and some acid be added, and then before the 
evolution of gas has ceased, the liquid be made alkaline 
with a concentrated solution of potMsium hydroxide, a 
coloration varying from pink to deep ruby red, according 
I to the quantity of morphine present, is produced. The 
coloured substance is not extracted by ether, chloroform, 
carbon bisulphide or benzene. The coloration disappeirs 
on acidifying the solution, but reappears if alkali be added 
to the acid liquid, provid^ the latter has not been allowed 
to eland for too long a time. It is stated that one j^art 
of morphine in 300,000 can be detected by this reaction. 


Ethyl glyoxylate ; Characteristic reaction of •»—. Action 
of ammonia on the ether and its deritfotives. L. J. Simon 
and 0. Chavanne. Comptes rend., 1906, 142, 930—933, 

Ethyl glyoxylate treated with aqueous ammonia forms 
a precipitate which, at first white, passes through yellow, 
orange and red tints, becoming finally a bluish-black. 
At the same time the ammoniaoal fluid assumes a dark 
red hue. The change takes place slowly in cold solutions, 
rapidly on heating, and is also brought about by ammonium 
cai'bonate, sulphate or chloride, provided alkali be also 
added. The precipitate forms a duU black substance, 
C 4 H 0 O 4 NS, which dyes cotton and silk a dirty blue violet, 
the colour being fast to soup, but not to light. The estors 
of other closely related acids do not give the coloration, 
which thus allows of a doheate tost for ethyl glyoxylate. 
It is not, however, shown by the salts of glyoxylio acid 
or by other derivative not containing the ester group, 
whilst ammonia converts derivatives (Stained from the 
atdehydic portion of the molecule, into amides which 
show no such coloration. The coloration resembles in 
; some ways the murexide test ios uric acid.—£. F. A. ^ 
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PerUtmes ; Nnv method for the quarUitatir-e determination of 

■ - . A. JolleB. Z. anal. (Iiptn.. liHIH, 45, 10(1—204, 

Till; method la baRcd on the estimation of the furfural 
formed on distilliiifir rentofes, by means of bisulphite, the 
exeess of bisulphite beinp determined uith iodine. The 
adverse inHuenee of excess of acid and salts on the titrations 
rendered a moditiontion of 'IV»lIen’« hydrochloric acid 
distillation method iiec'essary. The pentose is heated 
with hydrochloric acid in a flask through which steam is 
driven throughout the operation, care beinc taken to keep 
at least 100 c.c. of liquid in the tiask. The distillate is 
measured and an aliquot portion neutralised with caustic 
soda and left for two hours with an excess of bisulphite 
which is suseqiiently titrated back with iodine solution. 
The presence of any large excess of acid or of inorganic 
salts renders the titration inaccurate.— E. F. A. 

Cocoa; Ik’terminafion of fat in -. Tschaplowitz. 

Z. anal. Chem.. lOOO, 45, 2.^1— 

Ix extracting fat from cocoa with other, tlio dinh’ulty is 
often experienced that the other only pcn'olatcH lluougli 
the muss very slowly and hut partially nttackH an<l 
extracts the unbroken oil colls. The autiior canics out 
tlie extraction in a boiling flask, of about 80 c.c. content, 
with a long nock, which is graduated from 73 to 77 c.c. 
Enough cocoa to vield from 1 2 gnus, of oil is ueiglicd 

into the flask and boiled for n few minutes uith 10— Ifj c.c. 
of alcohol, whereby it becomes finely divided. About os 
much ether is added and the boiling repeated, after which i 
the flask is tilled up witli ether, w'cll shaken an<] stood | 
aside. When the solid matter has subsided, .‘lOi'.o. of the ' 
clear liquid an* removed with n pipette and evaporated ! 
to dryness. Tlie oi! is redissolvcd in a little ether, filtered i 
through cotton wool and weiglied after drying.—E. F. A. ; 

Metki/l alcohol in forvialdcJnfdc ; Determinatiov \ 

of -, Cb Blank ami H. Fmkciibemcr. Her,, lOOti, i 

89, 1320—1327. j 

The commercial 40 j'ler cent, solutions of forinahlehycle i 
generally contain 12—18 jwr cent, of inethyl ah ohol, winch ] 
provonlR them from becoming turbid in cold weather. 
The methyl alcohol is determined in an indirect manner 
by combustion by chromic acid. One grm. of the formal¬ 
dehyde is weighed out and is then added to a mixture 
of 50 c.c. of a 2.N-Bolutioii of chromic acid and 20 c.c. of 
pur© concentrated sulphuric acid. After standing for 
about 12 hours, or a shorter time if heat be emjiloyeil, 
the liquid is diluted to 1 litre and 50 c.c. arc titrated with 
N/10 thiosulphate after the addition of a orystol of 
pot(u»ium iodide. The total quantity of oxygen 
consumed Vieing thus determined and the percentage of 
formaldehyde Being known, the quantity of methyl 
alcohol can be calculated.—J, F. B. 

Acdone ; determination of -. A. JoUes. Her., 1900, 

39. 1300—1307. 

The solution of acetone is treated with three or four times 
the necessary quantity of a standardised solution of 
sodium bisulphite, an<J the excess of bisulphite is titrated 
book with iemine after 30 hours’ standing. The reaction 
is based on the combination of 1 mol. of acetone with 
1 mol. of bisulphite witli the production of tho sodium salt 
of the corresponding sulplionic acid (compure similar 
method for furfural, this J., 1900, 201). The reaction 
proceeds more slowly than in the case of aldehydes and 
the duration of contact cannot be cmlailod ; it is, there¬ 
fore, advisable to conduct a blank experiment with the 
bisulphite solution under the same conditions, in order 
to correct any alterations in its value.—J. F, B. 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

{CojUinued from page 447.) 

Carbon suboxides. Berthelot. Comptes rend., 1906, 
142, 683—637. 

Tus analogy between carbon monoxide and methylene 
is pointed out and on this supposition carbon monoxide 


should form polymerides analogous to compounds of 
the acetylene series. This series of suboxides should by 
pyrogenetio reactions give rise to new series of com¬ 
pounds containing less oxygen. In conformity with thia 
supposition the following s^oxides of carbon are already 
known to exist (con^re following abstract). 

The Buboxide, O4O3, corresponding to an anhydride of 
tartaric acid was first discovered by Brodie and subse¬ 
quently investigated by Berthelot. On heating, this 
forms a compound, CgO^, corresponding to an anhydride 
I of dihydroxyphthalio acid, which, in turn, when exposed 
: to heat, forms other suboxides richer in carbon. Lastly, 
the existence of a oompound, ('jO, corresponding to glycollio 
anhydride, was indicated by the author in 1891. 

; -KF. A. 

I Carbon suboxide. J. O. Diels and B. Wolf. 

Ber.. 1906, 89. 589—097. 

Ethyl malonate, when heated with phosphorus pentoxide, 
I is decomposed into ethylene, carbon dioxide, and a new 
ga.H,—carlion suboxide. Tliis is most conveniently pre- 
^ pared by slowly distilling ethyl malonate in a vacuum of 
12 mm. over a large excess of pliosphorus peutoxide 
I heated to about 30(> t\ Any unattaekod ester is retained 
j in a well-coolcd wide tcHt-tub© tluongh which the pro- 
I ducts of tho reaction pass to a Hpccially constructed piece- 
I of apparatim cooled in liquid air in uliich ethylene, carbon 
dioxide, aiul the new product are condensed. Its contents 
are subHequeiitly allowed to boil away at ordinary tem¬ 
peratures. when the carbon suboxide. now a colourless 
liquid, reniainH behind. The greatest cure must ho tak(*n 
to exclude all traces of moisture. 

Carbon suboxide is a colourles-s, refrucUve, mol»ile liquid 
having a pungent neroleiii or mustani-oil like smell. 
The vapour has an iiTituting effect on the eyes, nose, &c. 
It boils at + 7° C. and burns with a smoky blue flame. It 
has the composition (‘30.2, is monomolecular ami piohably 
has the formula ; when exploded with 2 vole, of 

oxygen, it produces 3 vols. of carbon dioxide. 

(Wbon suboxide behaves as an anhydride of malonic 
acid and has the properties of an unsaturnted suimtanoe. 
Both in constitution and properties it resembles tho 
nickel tetracarbonyi described by Mond, Langer, and 
Quincke (this J., 1890, 808). It dissolves m water, 
forming malonic acid. ISlixed with aniline in ethereal 
solution, the formation of malonanilide takes place even 
below 0‘ C. An ethereal solution of ammonia converts^ 
it almost instantaneously into malonamide. It reacts 
with anhydrous gaseous hydrogen chloride to form 
malonyl chloride. 

When kept for a day of two at IS'’ C. the liquid at first 
colours yellow, then yellow Hakes are formed and tioaily 
the whole is converted into a dark red solid, which, 
when powdered, is almost black and contains about 
52 per cent, of carbon. This dissolves in cold water with 
a remarkable intense eosiiie-red coloration. The decom- 

E osition takes place much more rapitlly at 'ST C,, a hard 
lackish-red product, containing about 75 per cent, of 
carbon, being obtained. This is only poidially soluble 
ill water and gives a dark brown solution.* At 100'’ C. 
the decomposition is instantaneous. The first product 
j is probably identical with the compound and llio 

, Utter with the compound described by Berthelot 

1 (see preeedmg abstract).—E. F. A. 


Prizes. 

The Council of the Society of Dyers and Colourists 
announce that funds have been placed at their disposal 
for distribution, in the form of prizes for the solution of 
teohnical problems. 

List of I^oblems aw Piuzes. 

1.—I’rize of £20 for a lull investigation of the average 
degree of tendering brought about in cotton yarn of 
various qualities by— 

(o) Cross dyeing with acid colours; and 
(6) Dyeing Anihno Black, 
with the object of fixing standards for the trade. 
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2. —Prise of £10 for a practical method of so treating 
or preparing cotton yam as to cause it to resist direct 
dyeing cotton colours. (The ohject desired is the pro* 
duotion of a pattern or mixed effect in the piece dyeing 
of cotton goods.) 

3. —Prize of £10 for a practical method of dyeing full 
shades of basic colours on cotton, fast to rubbing. 

4. —Prize of £10 for a practical method of causing kemps, 
when present in yarn or piece goods, to take the dyestuff 
equally with the accompanving wool. 

6 . —Prize of £20 for a full investigation of the mordant¬ 
ing properties of various tannin materials, more especially 

(o) As to the relative affinity for cotton of the tannins 
of galls, myrabolams. sumach, divi-divi, &c. 

{ 0 ) As to the relative fastness of the colour lakes 
produced with these tannins and basic colours, in con¬ 
junction with antimony, tin, and iron. 

(c) As to the best method of deteriuining by volu- 1 
metric analysis, or other means, their relative mor* ! 
danting power. j 

li.-'Prize of £20 for n cheep and practicable method of | 
producing a good black on Tussur silk. I 

7 . —Prizi’ of £50 for a practical method of so treating 

with Bomc non-deliquescent substance, cotton piece 
goods dved logwood black and heavily filled, as to muler 
them mildew proof in tropical climates without impairing 
either colour or finish. i 

Competitors may obtain further details relating to tins i 
prize on ajipUcution to tlic bon. secretary of the Society, j 
Jinks gort'rning the auvrd of the prizes «i«/ general \ 
conditiona /o be fuffilkii hp Cfytnpeiitora. j 

(1) The prizes are open to all, irrespective of nationality, j 

(2) PajierR will be accepted in English, French, or : 
Cicrniaii. 

(H) All papers, &e., sent in for competition must be ■ 
delivered Ircc to the Honorary Secretary ot the »Society, | 
on or before I)e<!cmber 31 st, UKkb • 

(4) A ('ommitlec of three or five adjudicators will be i 
appointetl liy tlie Council for each problem, ^’o person 
directly or indirectly connected with the preparation of 
any paper s<'nt in for competition shall accept oflioc ns j 
an adjudicator for that problem. The names of the | 
Committees of Adjudication will be published in the j 
Journal of the Society immediately after appointment. | 

(5) The donors of any particular prize shall have the j 
right of appointing one member of the Committee of | 
Adjudication for tliat prize, such appointment to be 
subject to the approval of the Council. In cases in which 
the donors exercise this right, the number of members 
appointed by the Council under Rule 4 will be reduced 
to two or four respectively. 

(0) All papers, pattonis, drawings, &c., sent in for 
comiiotition should he enclosed in a sealed envelope 
beanng outside the number of the problem, and the 
motto of the competitor. Tliis envelope will not be 
opened until the adjudication is to bo made. The paper 


must also be accompanied by a second sealed envelope 
bearing the same motto and containing the name and 
address of the competitor. 

(7) Every competitor by submitting his work, thereby 
agrees to leave himself entirely in the hands of the Com* 
zmttee of Adjudication, whose decision must be accepted 
as final. 

(3) If a question is not completely solved, a competitor 
may be awarded a portion of the prize offered, and if 
several competitors have at the same time solved the 
same problem satisfactorily, the prize may be divided 
amongst them in equal or unequal parts, according to 
the reBjiective value of the work submitted, at the sole 
discretion of the Adjudicating Committee. 

(9) No work already published, may be entered for 

competition, ond no work sent in for competition may 
he published until after ocljudication. The depositing 
of the work with the Society secures for the author 
priority of discovery from the date at which it was 
deposited. tA 

(10) Every competitor has the right to take out a 
patent for his process or invention, but the Society reserves 
to ilHolf the prior right, after the adjudication has been 
made, of publishing, either in whole or in part, any _of 
the work submitted. As the patent law of most countries 
requires that the invention should not have been published 
previously to the dal-e of application, competitors who 
desii'c to patent their inventions should ao so before 
December Slst, 19tM3, the Society declining all mponsi- 
bility in this matter. In cases whore an inventor has 
been awarded n prize by the Society before it is patented, 
he may request that tlio publication of his paper be 
atljournwl tor any period not exceeding six months. 

(11) 1'he SoriHy will endeavour, as far aa possible, 
to return unsuccessful pajiers to the competitors, but 
they ftci'cpt no responsibility under this heed. 

The Hon. Keorctary of the Society will he glad to com- 
muiiicate with anyone desiring to include further problems 
ill the above Hat. 

Eknest T. Holdsw'ortu, Hon. Het. 

10. Merton Road, Bradford. 


Trade Report. 

SwiTZKRUANi); Import Trade of —. 

For. Off. Ann. iSeries, No. 8572. 

The subjoined table shows the particulars of certain 
imi>orts during the years 1904-05:— 



1D04. 

1005. 

Artlcloa. 

Quantity. 

Value. 

Quantity. 

Value. 

Iron and ironware . Toni* 

Leather end leatlior goods . .. 

Mineral produce. 

Copper and braws uoois .... 

Alumhilum, zinc. tin. nickel and lead goods .. 

Druggists' sundries and chemicals. 

Colouring materials. 

Oib. soaps and fats . •> 

Manure, rags and fodder. 

Paper and pajier goods. 

Pottery and ohlna goods.. .> 

Alimentary products. < Galls. 

ai8.ouu 

4,700 

3,028.80U 

e.oou 

10,700 

04,400 

1Z.80U 

30,800 

187,800 

10,400 

00,840 

1,0&0,8&0 

20.777,100 

a 

2,012,800 

1,104,000 

8,607,500 

780,000 

407,500 

1.428.200 
202,000 
540,100 
682,200 
477,900 
274.000 

11,004,800 

1.454.200 

340,100 

6,100 

8,170,400 

8.800 

10,600 

108,000 

13,000 

20.000 

148,800 

20,700 

50,500 

1,070,400 

40,284.400 

£ 

3.171.400 
1,401.000 
3,607.700 

784,400 

502,600 

1,676,600 

832,100 

686,000 

637,000 

660,200 

308,800 

12,266,400 

2.407.400 


Total 
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(May SI, )00«. 


Japakjese Chemical Trade »r 1905. 

CAcm. and Drvg., May 5, 1906. 

The following atatenient of the imports and exports of 
the more important chemicola into and from Japan 
during January, 1906, in comparison with the corrcs- 
ponding month of the previoim year, ia coDi]>iled from 
the monthly siimmary of the Imperial Cuatoma at Yoko¬ 
hama and Kobo:— 


! Yokohama. 


Kobe. 


ladlao. dry .... 
Ahsariii dyes .. 
AniUna dyes ... 
PliMphorus .... 
Fotaah. chlorate 
doda, caustic ... 



1906. 

1905. 1906 

.. km 

21.781 

88.380 i 84.639 


.■ion 

19,068 , — 


78,664 

68,790 . 156,.323 



' 69,103 



— ! .309.420 



— 548,880 


C3,fi03 

10I.62S 

f>4.«06 

1,167,722 


ICxpOftH. 


Antimony .,. 
Sulphur. 


t'orja oil .... 

Fish oil. 

AgaT-ajiar ..., 
Camphor ..., 



Yokohama. 


1906. 

1906 

. kin 

1.3,767 

17.820 

< .. 

11.768 

14.233 


16,431 

17.006 



— 


I 


976 
» 422 

rinuo 

J.286 
>,020 
J.365 

34 

322.730 

77,684 

206.729 


6.^ 

107, 

32.i 

376.(. 

99.S 


17, 

163, 

62J, 

318, 

169. 

212 

23?! 

123. 

193. 


,.'>71 

,992 

,2H6 

,292 

692 

344 

H16 

806 

894 

686 


rKln = 3-3 lb. avoir.) 

Brazil ; Export Trade of- 

Bd, of Trade J., May 3, 1906. 

The following particulars of tho export trade of Brazil 
durmg tho years 1004 and KKIS are taken from the 
Brazilian Review ” of the 27th March 


f following heads:—I. The Chemical Equation. II, AppU- 
j cations of Thermochenustry. Ill, Use of the Thermo* 
I ^eroical Data. IV* The Thermochemistry of High 
I Temperatures and Thermophyaics of Elements and Alloys. 
! y. Thermophysics of Chemical Compounds. VI. Artificial 
J Fiimace Gas. VII. Chimney Draft and Forced Draft. 

Vni. Conduction and Kadiation of Heat. IX. Appendix 
! with a Series of Problems. 

On the Analysis and Valuation ok Oxide op Iron 
AND Lime for Purposes op Gas Purification, with 
Notes on the Determination of Sultburstted 
Hydrogen and Carbon Dioxide in Gas Liquor. By 
H. Leicester Greville. Walter King, 11, Bolt Court, 
Fleet Street, London, E.C. 1906. Price, 28. 6 d. 
Pamphlet of 8vo size, containing 32 pages of subject 
matter, and treating of the following points in connection 
with the above subject:—I. Oxide of Iron as a purifying 
agent, and its valuation as a raw material and in a sjient 
condition. 11. Analysis of oxide of iron supplied for the 
purposes of Gas Purification. III. Spent Oxide. IV.Estima* 
tion of “ Blue ” in Spent Oxide. V. Analysis of Raw and 
Spent Lime. VT. Analysis of Spent Lime. VII. Estimation of 
Sulphuretted Hydrogen and Carbonic Acid in (ios Liquor. 

Annual Statement of the Trade of the United 
Kingdom with Foreign Countries and British 
Possessions, 1905. Volume 1. Wyman and Sons, 
Fetter Laue, E.C. [Cd. 2928,] Price 7a. 8d. 

Foap. volume of 945 pages, consisting of on introduction, 
summary etateinents of British, Foreign and Colonial 
exports and imports; abstract tables relating to Bnli.sh 
and colonial trade; detailed statement of imports {«) 
free of duty, (6) subject to duty; detailed statement of 
exports (a) manufactured or produced in the Hinted 
Kingdom, (6) foreign and colonial merebandiso ; com and 
bullion, imports from and exports to each country. 

Austria-Hungary.—New Customs TARirfr (Interim 
Statement). [Cd. 2917.] Pnee Is. 3d. 

This return contains a translation of the new Customs 
tariff of Austria-Hungary as modified by commercial 
treaties with Germany, Russia, Italy, Belgium and 
Switzerland. This tariff came into force on the Ist of March 
isst, but it is reported that the Austro-Hungarian Govern¬ 
ment contemplate negotiations with countries other than 
those specified, and m that case it is possible that the 
tariff may bo still further modified as a result of such 


Articles. 


Rubber. 

Hides and skins. 

Gold, bar. 

Sugar. 

Msuganfse. 

Psrs nuts . 

wAmsuba wax . 

Dottonseed . 

Honazite sand .. 

Flour manioc or cassava 

Stones, precious. 

Plassava . 

Scrap metal . 

T-ostor teed. 



1 yuantltv. 

Voluu. 



1 1S04. 

1 1906. 

1004. 

1905. 

Klton 

31.863,491 

36.392,611 

£ 

11.219,393 

fe 

14.416,771 


36.847,320 

29.066,406 

2.382,256 

1,861,.>84 

<irm. 

3.871.426 

3,878.698 

418,309 

420.128 

Kilos. 

4,861.450 

87.746,610 

93,488 

406.964 

Ton* 

208,260 

224,377 

308.799 

832,827 

Hcot. 1 

92,680 

198.226 

107,311 

232.206 

KllOH. 

1.996,640 

1.896,767 

204.227 

207,818 


26.600,538 

37,493,736 

89.044 

1108,468 

.. 1 

4.860.890 , 

i 4,487,290 

108.826 

100,038 


3,980,076 1 

' 6,276,146 

46,024 

77.869 

— 1 


— 

C6.966 

71*616 

Kilos. ! 

1,469,818 1 

1,287,943 

43.642 

3/.875 


a.)f>6.344 1 

3,926.796 

18 795 

29,644 


7,208,886 1 

2.646.776 

24,ft8'4 

24,077 


New Books. 

tfETALLUBUlCAL CALCULATIONS. By JOSEPH W, 
Richards, A.C., Ph.D., l^ofessor of Metallurgy in 
Lehigh University,&o. Parti. Introduction.Cliemical 
aiid Thermal Principles. Problems in Combustion. 
McOraw PubhahinB Co., Now York. 1906. Price, 
2 uols. net. E, ana F. N. Spon, London. 

VO volume, containing 201 pages of subject matter and 
he alpliabetiosl index. Tho text is subdivided under the 


negotiations. In view, however, of the tariff being 
already in force, the Board of Trade have thought it 
desirable to issue the present interim return for the 
immediate information of those interested. 

The advantage of all concessions which AuBtria-Hungary 
may accord to other countries, as well as the concesMons 
already made to Germany, Russia, Italy, Belgium, and 
Switzerland, wUl be extended to the United Kingdom in 
virtue of the most-favoured-nation clause of the Treaty 
between the United Kingdom and Austria-Hungary of 
6 th December, 1876. 
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Ofllcial Notices. 


COMMUNICATIONS. 

Author:: of oomniunicutionH read Iwfore tho Society, or 
any of it» I>oc:d Sccliuna, are reijucsted to take notice that 
under Rule 43 of the Bye-lawe tlic Society has the right of 

E ly of publication for three months of all such papers. 

^mont of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted fur the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1896.1906. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 550 (mges, was pub¬ 
lished in 1899 i a few 'oopios of this are still left, price 
10s. A second volume, embracing the period 1896—1906, 
is now in prci>aratian, and will be ready for printing in 
1906. It will contain both a subject matter and authors’ 
names portion, and will be a volume of about 900 pages, 
uniform in site with the Journal. As the number of 
copies to be printed will d^nd on tho number of applica¬ 
tions from members, the Treasurer is prepared to receive 
Bubeoriptians at the rate of 10s. each oopy. A fotm of 
application for this purpose will shortly he issued. 

Hembers are invite to oall the attention of the Editor 
to any enots or omissions which they may have noticed 
in the Annual Indexes, 1896—1906, ts soon os possible. 
In order that they may be put rif^t in the Deonmiol 
Index. 


List of Members Elected. 

July 11, 1906. 

Crowthor, R. E., c/o Mark PloUiher A SonM, Ltd., Mom 
L amt, WhitefieJcl, MauckoBter, Chemist. 

Greene, George M., c/o ColgaUt A Co., Jersey City, N.J-, 
U.S.A., Chemist. 

Hoefele, J. Ernost, 5, Marion Street, Now York City, 
U.B.A., Chemist. 

Benius, Dr. Max, 327, Fullerton Avemie, Chicago, III., 
D.8.A., Secretary, Brewers’ School. 

Hwig, Harry W., 14. Van Huuten Avenue, Jersey City, 
N.J., U.S.A., Chemist. 

Hulme, Robert B., c/o Kentucky Refining Co., Lonis- 
ville, Ky., U.8.A., Chief Chemist. 

Johnson. Oliver L., Jewett City, Conn., U.8.A., Dye 
Works Manager. 

I^mers. William, Holland. Mich., U.8.A., Sugar MUl 
Superintendent. 

Morris, A. H., 77, Beverley Road, Bolton, LMioashire, 
Brewer. 

Peverley, Frank. Holly Lea, lAjngfietd Road, UrmsUm, 
near Manchester, Dyer. 

Shaw, Ronidd W. F.. Hoc^hly College, Chinsurah, Beogid, 
India, l*rinoipai. 

Sinclair, Edmund E., 3, Marion Street, New YtVk 
U.8.A., Printing Ink Manufacturer. 

Stokes, Francis J., 704, Locust Avenue, OemaatomL 
PhiiadMpbia, Fa,. U.S.A., Hwofootorlnf OhsttMi . 
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®’‘'ll*rt<»“ Avenue, Chicago, ni., 
U.8.A., Preeident, Biewen’ Sohool. 

Zdatt^o*, Joeeph, 6, Haoe de U Station, Aloet, Belgium, 
Wieniloal Ihigineer (ArWaoial Silk). 


Changes of Address. 


When notifying new addreenes, members are requested 
to write them distinctly, and state whether they are 
temiycwy or permanent. Multiplication of addressos is 
also to bo avoided as tending to create confusion. When 
sendmg subscriptions, the use of the form attached to 
the application helps to the verification of addresses, on 
which the safe delivery of the Journal depends. 

Baker, John T.; Journals to Philhpobiirg, N.,T., C..S.A. 
Bartripp, (i. F.. l/o South Woodford; 20, drove Road, 
Waiwtead, ICrwex. 

A' Bolton; Springbrook Works, 
^daietoii Hoad, Oldham, Bk^acli and Dveworka 
Manager. ^ 

Bkr^th UW , l/oltover,N.,I.; c/o E. f. di, Pont and tb., 
USA Building, Wilmington. Del., 

Brettell-Vaughan, E. ; Journals to 18, Queen Street 
Ijondon, E.C. 

Breyor, The^or, l/o Waukegan ; 842, T,unt Avenue, Rogers 
Park, Chicago, Ill., U.S.A. * 

Broome, J^ l/o Bayonne; 5, Webster Terrace, Roselle 
Basrk, N.J., U.S.A. 

Buobanan, E. F., l/o Berlin : c/o Dresdner Bank, Frank- 
lurt a/Maiii, (lermany. 

Davidson, C.. l/o I'ollokshields; 328, fiolflnll Drive 

Iienniatown, Ola^^gow. ’ 

^“x,Ldiiiiiiront:: canti;''^” «»"••*• 

FuUot, a J. P., l/o Brownlow Road; 00,3, Chorley New 
Road, Horwich, near Bolton. ^ 

fluthrie, Alan ; Journals to c/o Cooper. Allen and Co 
UaWnjKire, India. 

Hodgkins, D. H., l/o La Fayette Avenue,; 80, Paiilisoii 
Avenue. Passaic. N.J., C.S.A. .. "o, . suusoii 

Hudson, A. W., l/o Vancouver Island; retain JoiirnalB. 

Jone^ Chas. H., l/o fVouch End ; c/o C*pilhtaa Copper Co. 

Mnschaca, near Andalgala, ITov. Catainarca, Argentina. 
I.*lKmde,ADr. Leon, l/o Rochester; Ij» Angeles. Cal.. 

; I’etaluma, j 

LmdMy, Robt.. l/o Johannesburg; Cyanide Work.s | 
Durban Roodepoiirt (i. M. Co.. Roodeiwort, 3 lansvaal 
MeGovney, 0. S., l/o West La Fayette; Engineerinc ^ 
Exjierinteut .Station, Urbana, in',, C.S.A. * ' 

Mattoews, J. Merritt, l/o South Strtsd ; 320 South . 
Brood Street. Bhiladolphia. l*a.. U.S.A. 

t *•'*«• ■‘It- Vincent Stm-t. j 

Morr^ Edgae F.; ail communications to c/o Comhrook i 
Chemical Co., Ltd., Color Works. Stockport I 

“^Win“' ‘ Kingstown. Co. 


p»yn«, Mm G. <X, l/o Peckham; 63. Platsey Street, 
Penartli, near Cardiff. 

Ptootor, a, 1 /o 27 j 43*, Loodoo Bond, Foreat Hffl, aSl 

PuUto, R B. I/O l^s; Attoai Minee, Prinoisu. Dunkwa 
Station, Sekondi, Odd Coast Colony. 

Sbulw, D. P. I/O Detroit; B.F.D. No. 7, Box 146, Los 
Angeles, Cal., lI.RA. 

Siebdd, Alf. 1/o Alloa; o/o British Dyewood and Oiomioal 
Co., Dtd., Xjooovia B.O., Jantaica. 

Symmes, Whitman, l/o San Francisco; 2231, Piedmont 
Avenue, Berkeley. Cal., U.S.A. 

Thompson, Dr. J. Fairfield, l/o New York; o/o Orford 
Copper Co., New Brighton, N.Y., U.S.A. 

Tighe, Arthur, l/o IHriing Point; Springfield. Darling- 
hurst Road, Syiliiey, N.S.W., AnstrJia. 

Walpole, G. Stanley. Journals to 14«, Warwick Street, 
Ihnilico. S.W. 


Change of Address Required. 

l*<Alitt, H. B,, l/o Johannesburg, 

Deaths. 

OranutOj^ W. J., of Gathiust. Wigan; at Port Said, June 
Russell, David, at Kilverbum. l-even, Fife. June 2nd. 


Patent List. 


r?” theae IbU. [A.) meani " Application for Patent ” and 

{C.8.] Complete SpeciHoation Accepted.” «na 

Accompanlee an AppUcaUon, an 
!»*?*??■ av.^.f dates given are U) In the case of Aonlloa* 
Application, and (II) in the of 
Spedficatlone Accepted, those of tlie Official Journals 

In which acceptances of the Complete Specifications are advertised. 

Spedfl^Uon* thus advertised as accepted are ooen to 

a±"olX%e‘.7d“SalS“‘^- ““ 

L~PI'ANT, APPARATUS, AND MACHINERY. 

[A.] 13,984. Moore. See under VIII. 

„ 14,03‘2. Wolf. Filters. June 19. 

,. 14,049 Forder. Pumps for raising or forcing 

hquida June 19. * 

„ 14,186. Mmoro. Separation of certain constituents 

of finely divided material. June 20. 

14,505. Fischer. Filter.* June 25. 

., 14,573. Wood. Underfeed furnaces. June ‘20. 

„ 14,574. Wood. Forced draught furnsees. June 26. 

., . 14,637. Brooke. Regenerator furnaces. June 27. 

.. 14,863. Blaokio. Method of reiuleriug certain 

powders readily miscible with water. June 27. 

C.S.] 12,874 (1905). Oery. Tunnel kilns. June 27. 

.. 15.1.39 (1906). Shew and Jones. Kilns for drying 

hops and malt. July 4. * 

,. 18,444 (19(16). Johansson. Centrifugal liquid sepa¬ 
rators. July 4. e 1 

„ 19,378 (1905), Thompeon (Schmitz). Apparatu* 

for the Mntmuous supply of two liquids to a 
v6M€il, July 4. 
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II.-FUEL, GAR. ANI> LIGHT. 

fA.] 18.956. JuRiioe (DeutBohti Qaiigluhlicht A.>G.). 
Metallic filament for eleotrio glow lamps and 
method of treating same.* June 18. 

14,209. Lynde. Production of gas from petrol or 
other bydrocarlmns. June 21. 

„ 14,281. Wilke, and The Simon-Carves Bye-Product 

Coke Oven Co. Vertical flue cok«'ovens. Juno 22. 

14,365. Parker. Fuel. June 22. j 

14,425. Sander. Manufacture of filaments for 1 
olectric incandeHceni lamps. June 23. ' 

„ 14,437. Hill, Mantles for incandescent gas hurners. 1 

June 2.3, 

14,496. FloHSel. Purifying blast-furnace and other ; 
impure gases.* June 25. 

., 14,640. Ritchie. Manufacture of mantles for in- ! 

eaiulesoeut gas lighting. Juno 27. | 

.. 14,065. Bourdos. Incandescent gas manitc. { 

June 27. | 

„ 14,677. Forster. (Jas producers. June 27. 1 

14,714. Collet and Whitfield. Manufacture of 
producer gas. June 27. | 

„ 14,731. Oranmer. Ap]>aratus for producing gas I 

for illuminating, heating or |M)wer piirtsutt^s. | 
Jun(> 28. 

,, 14,706. Parker. Destructive distillation of cmil. } 

June 28. 

,. 14,700. Allport. Coke oven plant. June 28. ! 

„ 14,810. Deutsche Oasgluhlicht (Auerges.). 

Method of producing metallic incandescence { 

bodies for electric glow lamps. [Ger. Appl., i 

Oct. 1006.1* June 28. 

14,901. Deutsche Oasgluhlicht A.-G. (Auerges.). 

Method of producing metallic electrical incan¬ 
descence bodies. [Oer. Appl., Oct. 28, 1005. |* 
June 30. 

„ 14,947. Siemens. Regenerative gas furnaces.* 

June 30. 

10.8.] 12,468 (1905). Delage. A'ee «misr IX. 

„ 13,013 {liH>r>). Dieckumnn, Ormrod, Curie and 

Stackanl. Burners for liquid fuel. Juno 27. 

, 14,575 (I00r>), Foster and Greener. Gas j»ro- 

diKXirs. July 4. 

„ 20,330 (1005). British Thomson-Houston Co., LUl. 

(Ailgeinciiie Klektricitals Gua.). Ari^ lamp 
eleirtriHles. July 4. 

„ 22,382 (190,5). Bowmer. Suction gas producerM. 

June 2T. 

„ 24,080 (1905). Van Vriosland. Treatment of the 

woven tubes or yarns used in the manufacture 
of inoandescent mantles. July 4. 


III.—DF-RTRUCTIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 14,5tl7. Kucss. Manufacture of oandlos or other 
illuminating bodies by means of petroleum or 
other mineral oils.* Juno 26. 

„ 14,508. Kuess. Solidification of petroleum or 

other mineral oils and the transformation of 
the solidified hydroetu'bon into soap.* June 26. 

„ 14,890. Vincent. Iteoovery of bensdne and other 

volatile isroduots disengaged during certain 
industrial operations. [Fr. ApuL, July 3, 

1905.]* June 30. 

t,C.H.] 13,151 (1905). RpaltehoU. Emulsions of tar oils, 
phenols, and similar products. July 4. ^ 


IV.—COLOURING MA'ITERS AND DYESTUFFS. 

[A.] 14,057. Rallo und Co. Manufacture of a sulphur 
oontaining red colouring matter from 

indoxyl oarboxylio acid and from thioindoxyU 
[Gcr. Appl, Deo. 22, 1905,]* June 10, 

„ 14,191. John8on(BadisoheAni)inund8odaFabrik). 

Manufacture of colouring mattera containing 

sulphur, and of lauoo compounds thereof. June 20. 

„ 14,192. Johnson (BadisoheAnilin und Soda Fahrik). 

Manufacture of colouring matters containing 

sulphur, and of huioo com)>oundH thereof. June 20. 

„ 14,507. Johnson (Bmiischo Anilin und Soda Fabrik). 

Manufacture of (X)louring matters containing 

sulphur. June 25. 

„ 14,921. Newton (Bayer und Co.). Manufacture of 

new azo dyestuffs. June 30. 

[C.H.1 20.780 (1905). AM IAct.-ChMi. f. Anilinfabr.b 
Manufacture of amidusiilphonic acids of phenyU 
1 .2‘naphthiinida7.ole or iminologues or deri¬ 
vatives thereof. July 4. 

„ 2^1,316 (1905). Johnson (Kalita und Co.). Manu¬ 

facture of rod aulpnur-cnntainlng colouring 
niatl'Or. July 4. 

„ 10,405 (1900). Imray (Hoc. Chciii. Industry in 

Basle). Manufacture of red vat dyeing dyestuffs. 
June 27. 

U,760 (1900). Imray (Hoc. CI>«m. Industry in 
Basle). Manufacture of red, violet and blue 
vat dyeing dyestuffs. June 27. 

„ 13,057 (lOOil). Johnson (Bodische Anilin und Soda 

Fabrik). Mauufa<d'Urc of comi>ounds of the 
anihraesme senes ant] of colouring matter there* 
from. July 4. 


V.-PREPARING, BLEACHING, DYEING, 
PHINTIN(4 AND FINISHING TEXTILES, YARNS. 

AND FIBRES. 

[A.] 13,966. Haddan (Valette). Manufacture of non- 
inflammable and non-explosive artificial silk. 
June 18. 

„ 14,018. Jones and Dyson. Powder for fireproofing 

cotton fabrics. June 19. 

„ 14,087. Vittenet. Api>aratus for the manufacture 

of artificial silk. | Fr. Appl., June 19, 1905.]* 
June 19. 

„ 14,261. Kalle ;md Co. Dyeing and printing red 

on textile fibres [Gcr Appl., June 26., 1W5.1* 
June 21. 

„ 14,343. Hohner. Manufacture of alkali salts of 

formaldehytie suiphoxylio acid.* June 22. 

,, 14,344. Wood. Apparatus for cleaning, dyeing 

and otherwise treating wool, hair, cotton and 
other materials.* June 22. 

14,018. Spenlo. Bleaching kiers. June 30. 

[U,S.l 13,356 (1905). Hardcastle. Treatment of fabrics, 
felUi, yarns, slivers anil tlie like with liquids, 
emulsions, gases, Ac. June 27. 

„ 14,806 (1995). Asher. MethiKl of dyeing sponges. 

July 4. 

„ 21,114 (1905). Thornhill, and Moseley and Sons, 

Production of patterns on cloths and other 
{ fabrics. June 27. 

20,054 U905). Lake (Com^nhia Manufactora 
Flummeuso). Machines for printing fabrics 
and wall papers. June 27. 

„ 26J»62 (1905). Bethmaan. Process (or dyeing 

animal fibres and fibre mixtures containing 
wool, with Aniline Blaek. June 27. 
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VI.— (X)UnJRIN(J WOOD, PAPKK, LEATHEK, Etc*. 

[C.R.1 2<l,054 (1905). Laks (Oonii)anhia Manufaetora 

Fluininaiwe). Kwitf V. 

„ 2098 (lOOfl). Martinot anr] Thilao. ApporatuH for 

dyoing hidoa and akinn. Juno 27. 


Vn.—ACIDS, ALKALIS, AND SALTS. 

[A.] 13,882. Walkry. Convorsion of tribaHio iilioaphate 
of llino into inonobaair phonphato and oxitlo of 
liim*. and floparntion of tlio two. Juno 18. 

,, 13,970. JoboKon (Cb(»m. Fabr. Orii'Hh'>im FJoktron). 

Manufactur<^ of alurniiitum hydroxido an<l 
aluminaloM. Jum* 18. 

„ 14,278. Dt^nniM and Co., Ltd., and DoniiiH. Ooppoir 

Hutphaie otM)lor«. Juno 22. 

„ 14,279. Donnifi and Co., Lt<b, and DonniH. Copper 

milphato (‘uuloi'H. Juno 22. 

„ 14,323. Newton (liayor und Co.). Manufnotiiro of 

liroriiino preparation^^. Juno 22. 

„ 14,339. Jtoisorl. SonaraDun of «ulphurio 

atid and fuilphatoH from aqiu'oini HolutiotiH.* 
Juno 22. 

„ 14,489. jlloxam (KirchholT und Neirnth). Matui- 

faoturc of |HTOxidoH or p«*roxidiRod ooinpoundH. 
Juno 25. 

„ 14,580. Klninor. Ozone prfxluoerfl. fC.S. Appl., 

June 28. 199.5.]* June 20. 

„ 14,001. Maehtolf. Maiuifactim'-of amorphous ear- 

bon.* June 20. 

„ 14,847, Piffard. Manufacture of amninnin. June 30. 

[C.S.] 13,127 (1905). Hnrgrenveft. Manufaeiunt of Halt. 
June 27. 

», 10.279 (1905). Holloway. Prej»aratjon of common 

Halt. June 27. 

„ 17,198 (1905). Hnrlbutt and Hiirlbutt. Packing 

for hydrochloric a<-id and gaH treating tuwer.M. 
June 27. 

„ 19,980 (1905), JohnHon (Cliem. Fabr. CrieHheim 

Elektron). Coneentraiion of dilute nitric acid. 
June 27. 

,. 3530 (1900). J^ontliu.R. Manufacture of a double 

acetate of copjK^r and lime. July 4. 

„ 0122 (1900). Pezy.olato and de Kelim'. Separation 

of Hulphaie of alumina and Rul])hato of |M>taHh 
from Holutionn. June 27. 

7870 (1900.) Pauling. X*roductioji of nitric aeip 
or nitric oxi(h^ from ntn)OH])herie air. June 27. 

.. 7871 (1900). Pauling. Produetion »)f pure nitric 

acid. Juiu* 27. 

„ 11,371 (1900). Tchemiac. Separation of alkali 

cyanideR from their Hoiutioux in water. July 4. 

11,707 (llKMl). Cons. f. Elektroohem. InduHirie, 
Motlnxl of producing calcium hyilride. June 27. 


VIII.-«LASS. POTTERY, AND ENAMELS. 

[A.] 13,884. Moore. Fiirnaoes for glasR manufacture 
and like purpoHOR. Juno 19. 

14,250. Wainford. Kilns or ovens for pottery 
azKl Uko ware. Juno 21. 

14,674. Rottomley and P^t. Manufacture of 
fused silica ware. June 27. 


[C.S.] 5605 (1906). Sievert. (dasa melting and pouring 
apparatus. July 4. 

„ 8888 (1900). Marks (Theisen et Cie,). Method of 

obtaining moire effects on glass. June 27. 


IX.—JIUILDINU MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

I 14,001. Czamikow. Manufacture of auhstancM 
with a high rcMistanco to moisture especially for 
building purposus.* June 19. 

,, 14,030. Hambiet. Arched kiltiR for burning bricks 

and the like. June 19. 

14,173. Clark (American Hydrolit Co.). Manu¬ 
facture of niagncHium cement.* June 20. 

14,233. Liebuld, Wittig anil Orimm. Manufacture 
of cement. [Oer. Appb, June 22, 1905.J* 
June 21. 

[C.S.] 12,468 (1905). Deluge. Manufacture of refractory 
iKxlies fur use in gas OreR. June 27. 

,, 13,036 (ht05). Brewerton. Kilns for burning 

lu'ickH, tiles and the like. June 27. 

1105 (1906). Bohn. Method and ajpparatus for 
cleaning and Heparating elayH. July 4. 

„ 2345 (IIMIO). Kelly. Heat inRiilating maU^rials. 

June 27. 


X. -ME'rAIiLUHCY. 

I A. I 13.916. Angel. Treatment and rwlui'tion of com¬ 
plex Riilpliido and other ores. June 18. 

,, 13,917. Angel. Furnace for treating siiiphido and 

and other orcH. June 18. 

,. 13,931. Cattaneo and Faggian. Preparation for 

converting iron into steel and for temjiering 
steel.* June 18. 

.. 13,935. Cattaneo and Schlesinger. Drying blast 

air for metallurgical purposes. June 18. 

14,062. Siemens und Halske A.-O. Production of 
leohircolly pure ductile tantalum. fCer. Appb, 
Aug. 19, 1905.]* June 19. 

14,401. Fyfe. Apparatus for arresting and deposit¬ 
ing fumes from ori'^H. June 2^1. 

., 14.708. Paterson and Ford (Miller). Treatment of 

refractory ores. June 27. 

,, 14,710. Koch. Smelting process and furnace 

therefor. (Oer. Appb,»Iune27, MK)6.]* June27 

.. 14.840. Boddam and Burt. Magnetic apparatus 

for separating ores in the wet state. June 30. 

|C.S. I 10,881 (1905). Vaiitin. Production of fu.sod metals 
and alloys from oxides and other com][S)unds. 
July 4. 

,, 12,868 (1905). Goldschmidt and Weber. Dntinning 

of tinned plates. June 27. 

„ 12,869 (1905). Ooldsohmidt and Weber. Dotinning 

of tinned plates. June 27. 

„ 12,870 (1906). Ooldflohmidt and Weber. Detinning 

of tinned plates. July 4. 

„ 13,4.33 (1005), Maelvor, Fradd, and Metals Extrac¬ 

tion Corporation, Ltd. Treatment of complex 
ores containing gold. July 4. 

16,375 (1905). Timm. Ibw^ess for dissolving sedid 
fluxes in fluid slag. June 27. 

„ 17,651 (lfH)5). Leitch. Furnaces for separating 

metals. June 27. 

1350 (1006). Aadr5. Method of and apparatus 
for manufacturing steal. July 4. 

„ 6484 (1900). I^opanas. Manufacture of steel by 

the pneumatic prooess. June 27. 
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XL—BLBCTRO-CHKMISTEY AND ELECTRO. 

METALLCBGV. 

[A.j 26,813 (1905). AnUoroft. Elootrotyflis of metallic 
oompoiiQds or ores. June 22. 

„ 13,940. De Ferranti. Electric furnaces. Juno 18. 

„ 13,965. I>© Ferranti. Electric furnaces. Juno 18. 

„ 13,072. Cowper-Coles. Electrodeposition of oop})or. 

Juno 16. 

„ 13,979. Berond (Schmitt). Insulating materials. 

June 18. 

,, 14,259. Moscicki. Electric |)lant for producing 

chemical reactions. [Uer. ApiJ., Jan. 17, 
I900.]* Juno 21. 

14,420. Gurnelius and Fohn. Electric resistance 
furnaces. Juno 23. 

„ 14,668. Tanne and Papenliruch. Klectro-synthotic 

process and apparatus employed therein. June 27. 

H,803. Bradley, Powel, Donaldson and Wingfield. 
Electric deposition of metals or alloys. June 28. 

14,922. Roberts. Electrolytic diaphragms.* 
June 30. 

„ 14,925. Wellard. Electric oolls and the like, ‘ 

Juno 30. 

|C..S.j 5468 (1905). Ashcraft. Electrolytic, eellh. June 27. 

,. II.654a (1905). Schanschieff. Accumulator plates. 

June 27. 

„ 12,367 (I1H15). Sahlstrdiu. Electric uzoniscrs. 

Juno 27. 

,, 17.152 (11K>5). Clarko. Apparatus for agitating 

electrolytic solutions. July 4. 

,, 17,238 (ltM)5). Joel. Electrodes for )ndary 

batteries. Juno 27. I 

„ 7097 (1906). Allmiiiina Svimska Klektrisku Aktie- ' 

bolaget. Electrically heated shaft furuaoes. i 

July 4. I 


XU.—FATTY OILS, FATS. WAXES, AND SOAPS. I 

! 

I 

[A.] 14.255. Abel (Act.-Oes. 1. Anilinfabr). AVc andc-r 1 
XIX. I 

.. 14,263. Emery, LubricatingoomfHmnds.* Jiine21. | 

14.368, Kuess, AVc nndtr 111. j 

14,784. Hentlorsoii. Mamifaeturc of soap. Juno 28. j 
IC.H.] 4688 (lOOfi). KomUth. Manufacture of vist^id or ' 
fluid emulsions of oils, fats, or the like. July 4. i 


[C.S.] 18.328 (1905). Thomas. Manufaotute of fUms wad. 
sheets from ooaein compounds. July 4. 

21,664 (1905). Bauer (Masohinonfabr. MoonuaAkt.* 
Gea.). Machines for cleaning and dressing hides. 
July 4. 

j „ 23,299 (1905). FlOring and Lennoboi^, Process 

\ for rendering chrome leather waterproof and 

; durable. Juno 27. 


XV.-MANURES, Em 

fA.] 13,882. Walkey. Ncr wilder VII, 

„ 14,171. Hartie, Nilson and Spencer. A'ce uthdi't 

XVUI.4. 


XVll.-BHKWING. WINES, SPIRITS, Em 

[A.] 13,9)5. Schalk. Process ami apparatus for for- 
iiienting wort * June 18. 

„ 14,512. Faulkner. Treatment of mash mixture 

or brewors’ ^ains or draff fur the production 
of mat^iiial lor use as an ordinary malt wort. 
June 25. 

[C.S.J 15,139 (1905). Show and Junes. Se.c under I. 

„ 18,303 (1905). Nycandor. Production of dis- 

tillers' yeast from the raw materials for and 
pnslucts of the manulmduru of tapioca, sago, 
arrowroot flour, and tiio like, Juno 27 

„ 20,24(> (1905). Uhew. and H. J. West and Co. 
Production of iiou<deposit beer and the like. 
July 4. 

XVIU. -FOODS; SANITATION, WATER 
PURIFICATION; AND DlSINFECrTANTS. 

(.4.)—Foods. 

[A.] 14,067. Temple. Proct»ss of tioatiiig yeast for 
bread making ami the like.* June 19. 

„ 14,171. Hartje, Nilsoii and Spencer. Troatmont 

of fish and Osh offal for the production of 6sh 
meal, fertilisers, &c. June 20. 

.. 14,931. Parker. Manufacture of extract of germ 

of wheat. June 30. 

lUS.] 12,642 (nM)5). KrauHo ami Lenk. Method of 
preserving animal and other organic substances. 
Juno 27. 

„ 13,245 (1905). Sherman. ProcH^ for preserving 

fruit. July 4. 


XIII.—PIGMEN'TS, PAINTS ; RESINS, VARNISHES ; 
INDIA-RUBBER, Eto. 

(A.)— Pigments, Paints. 

[C.S.] 16,490 (1006). Brunet. Manufacture of antimony 
luid arsenic colours. July 4. 

„ 7H19 (1906). Ephraiuu l*roco*w for rendering iitho- 

pone more stable against light. July 4. 


XIV,—TANNING, LEATHER, GLUE, SIZE, Etc. 

K 

A 14,819. Betz. Production of a hornJlko substance 
from casein or oasoin-Uko or albuminous sub¬ 
stances.* Juno 22. 

14,395. Martor. Manulaoture of sm insulating 
oompoaition resemUing rulcaoite. June 23. 

0 f 14,602. KM, M anu f aotnire of leather.* June 26. 


(B.)—Sanitation ; Watbh Puiufication. 

[A.j 14,464. Candy. Purification of water. June 2u. 


( C. )—Disinfectants, 

[A.] 14,818. Hume. Sheep difw.* Juno 30. 

I [C.S.] 6676 (1906). Smith and Davis. Disinfeotants and 
deodorisers. July 4, 


XIX.—PAPER, PASTEBOARD, Em 

1.A.J 14,177. Monin. Tjoading or tilling sulmtonoes lor 
use in the manufacture of paper. Juno 20. 

„ 14,255. Abet. (Aot.-Ges, f. Anilinfabr.). Manu* 

faotuio of cellulose esters of fatty acids. June 2L 
[CS.J 6942 (1906). Van den Bosch, van den Bosch, and 
MtiUer. Direct moduotloa of oolouied cdJulose 
articles. June 






XX.—FINK 0HKM1CAIJ5. A1,KAL0ID8. 

ESSENTIAL OIU*. AND EXTRACTS. 

[4.] 14,122. Dynde. Manufacture of Baccharin, June 20. 

„ 14,322. Welloomc, Jowctt and Pyinan. Manu* 

factiiro of new thera|)cuiic coriijiouadB. Juno 22. 

„ 14,488, Chom. Fahr. Qriinau, T^andphoff uiid Moyer 

A.-O. Maniifat'tiirc of concentrated formic acid. 
jGer. Appl, July 1, 1905.]* June 2J1. 

[C.S.] 18,001 (1905). Jul»w Joan et Oio., and Kaverat. | 
ProtJOSB for the recovery of other vajiours. July 4. 

18,582 (1005). (^oojx'r (Bayor und Co.). Manu- I 
faciurt' of pyrimidine dorivativt«. July 4. ! 

„ 772 (11*00). EIoktrochoiuiHchv Worko Och. m.b.U. j 

Manufacture of forraatoM. June 27. ! 


XXI.™PHOTOGRAPHIC MATERIALS AND 
PROCESS^. 

[A.] 14,435. Bloxam (Neue Photogr^hlaohe Ges.). 
Photographic pigment paper.* June 23. 

[C.S.] 0780 (1905). Tattle. Negative i^atee for photo¬ 
graphic printing. June 27. 


XXII.-EXPLOS1VES, MATCHES, Etc. 

■j.] 0814 (llKMi). lAke (Dynamit Akt.-G«8. vorra. A. 
Nolle) und CJo.). Nitroglycerin expioBivM. 
July 4, 
































Dtaflif. 

Onnun, W. J., of Gathmst, Wigam; at Port Said. June 
21st 

Ruasell, SaTid, at Silverbuni, liSven, Fife. June 2nd. 


Birmingham and Midland Section. 

Meeting HM at Sirmingham on Wedneedag, Mag 18<A, 1906. 

FSog. r. T. raANKLASD, F.Il.8., IS TBS OBAIB, 


SOME TEMPERATURE OBSERVATIONS DURING 
THE BURNING OP FIRE-CLAY GOODS. 

By WAI/rSB C. HASOOCK, B.A. (CASTAB.), F.I.C. 

0aya, in their natural state, contain both moisture 
and combined water. In the course of manufacture 
more water is introduced to render the clay jjastio, but 
the bulk of this is romoved during the drying process, 
and is acoomronied by the contraction known as “ air 
shrinkage.” What little added water remains when the 

S oods are ready for burning may be treated as “ moisture.” 

[oisture is driven off from clay at from 100° to 150° Cj 
the expulsion of combined water begins at about .160° to 
400° C. end is complete at from (KKP to 700° C. By the 
determination of this “ temperature of dehydration,” 
according to Le Chatelier, hydrated aluminium siiicates 
are capable of better clsssiflcation than by chemical 
analysia !.« Chatelier has also shown that besides 
the usual absorption of heat on dehydration, which checks 
the rise of terapwature, there is at certain temperatures, 
a brisk evolution of heat due to phyrical change. 
On heating, clays also lose carbon dioxide, sulphur 
dioxide, organic matter, &c. Kennedy (Transactions 
of the American Ceramic Society, 1902, 4 , 146) found 
that pure kaolin briquettes up to 600° C. lost weight 
equally with briquettes of 70 per cent, kaolin and 30 per 
cent, chalk, hut that the latter lost further in weight 
up to about 900° C., showing that the carbon diojudo 
was driven off between 600° and 900° C. 

In order to follow the tem})erature ohanges occurring 
during the burning of an ordinary circular down-draught 
kiln, an electrical pyrometer was inserted in the centre 
of the crown of the kiln, and extended to a depth of about 
1 ft. inside. Observations wore recorded every two 
hours, with the results shown in Fig. 1. 


/M.e 



The Ihat reading was taken at 80° C., when the grates 
were half full and the top of the “ wicket" still open. 
The fires in the grates were increased by r^ular additions 
to the top, and the temperature rose gradually to 6Q(JP C. 
At this point the top of the wicket was kicked up, and 1 in. 
of draugh^ut on the chimney. The temperature then 
fell to 400^ G, evidently due to insufficient draught. 
After 24 hours, however, with a 2-in. draught, the tem¬ 
perature of 500° C. was regitined. For the next 82 hours 


the temperature of t^ Ulu remained stationary at ’ 
although the firing waa ateadily maintained and 
3rd and 4th inches of chimney draught were add^'. 
This stationary temperature indicated absorption 
heat, due to dehydration of tlie clay, and this observation 
made on a kiln containing some 27 tons of mlderial, 
practically confirms observations made on a laboratory 
scale by Le Chatodier and others. From this point the 
temperature rose steadily until the maximum of 1000° C. 
was reached. The readings of the electrical pyrometer 
corresponded fairly closely with the fusing poiata of 


net. 



some Seger cones also contained in the kiln. Fig. 2 
shows the cooling curve of the kiln. 

An electrical pyrometer enables the changes ooourriltg 
in the kiln to be followed without opening it. By ita 
use the workman's attention to the firing can he cheok^. 
the supply of heat controlled, and tiie temperatuna 
known at which absorption or disengagement of 
ooours. This critical temperature of dehydration 
should bo known to all burners of clay artichn tm 
A. E. Barnes has already pointed out. In Ulna 
closely set, as with bricks, a large quantity of steam ia 
rapidly set free, and becomes in a meaaure superheated. 
The action of this steam upon the cooler parts of a kiln 
and the ventilation and construction of kilns to meet this 
emergency, all demand further study. With regard to 
some of the points here mentioned, the use of an elMtrioal 
pyrometer would give information. At the same time, 
as Prof. H. Ries mentions in a report upon “ The {Says' 
and (Say Industry of New Jersey,” the moe, delicacy-el' 
the instrument, and lack of realisation ou ita Importraca, 
have all tended to restrict its use—though many of tim 
larger clay-working plants of New Jersey are adopting 
it, an example, which from my own personal experience, 

I would commend to the careful oomudetation of EagUih 
manufacturers. 

My thanks are due to Messrs. Chance, Brothers and Co,, 
Ltd., for kindly allowing theresultsof these observationa, 
made on thair works, to be published. 

Discpssioji. 

Dr. Slater Price asked if the curve obtained when 
the kiln was being heated up was the only one taken, 
or whether others nad been taken, all showing a simiUi 
peculiarity at a temperature of about 500° G 

The Chaikmap' asked whether a similar eurve bad bean 
taken showing the effect of firing upon an empty kiln. 
Was it absolutely certain that the effect waa entirUy 
due to the charge 7 

Mr. Alex. Tcoker said that he had seen, near Dnssel- 
dorf, an interesting control for high temperatures applied 
to a kiln, which depended on the flotation of a bw of 
iron in mercury. The mercury was placed in a by-psM 
from the main flue, and in this way the temperature 
to which it was expoi^ was reduced oonaidorabfy. The 
iron bar actuated a differential valve as a kind of relay, 
and hy a damper controlled the chimney outlet of the 
furnace, and so regulated the beat of the kiln. 

Mr. Rossiter asked whether any temperatnres had 
been taken with the pyrometer in different poritioai i|i i- 
the kiln 7 Ho had had some experienoe in taUm tegl- . 

» .'i 
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peratares in furnaoea and he found there ooold be enor* 
XDOU8 differences in just shifting the n^ometer from 
one place to another ; in faot» o small shift of the pyro* 
meter would sometimes make a great difference in the 
temperature. It appeared to him that if a kiln were 
charged with a quantity of fire>ctay goods, the temperature 
at the crown of the kim» or 2 ft. below the crown of the 
kiln would be different from the temperature at the same 
time 2 ft. from the iloor of the kiln. 

Mr. Paox said that the pyrometer was not placed in 
the most desirable position for the purpose. The fluo< 
tuations in the temperature of the fuses at this point 
were considerable, due to the conditions of “ finng.” 
The fire mouths had no doors, and the quantity of air 
admitted ortir the fire was very variable, and of course 
such variation would be very pronounced at the point 
where the pyrometer was placed. This would l>e evident 
had the sketch shown the relative position of the fire holes 
or furnaces of the pyrometer. 

The question of dehydration had been dealt with 
recently by Mr. Jos. Burton in a paper read before the | 
English Ceramic Society. The method he adopted was 
to burn small tiles (previously dried at 105° C.) to tem* 
mrature intervals of 2(f G., and so find the loss in weight. 
These experiments showed that the combined water was 
driven off as follows, takii^: each 40* interval:—120® C., 
0*32 per cent, of the total combined water; 100° C., 
0*61 cent.; 200° C., 0‘02 per cent.; 240° C!., 0*07 per 
cent.; 280° C., 0*86 per cent.; 320° C., 1*40 per cent .; 
860® C., 2'30 per cent.; 400° C., 2*82 per cent.; 440° C., 
2'96 per cent.; 480® C. 4-24 per cent.; 620° C.. 9*69 per 
cent .; 660° C., 10*18 per cent. ; 600° C., 10*69 per cent.; 
700^ C., 11*15 per cent.; 800® C., 11*42 per cent.; and at 
1200° C., 12*01 per cent. 

The temperatures were taken with a carefully calibrated 
1^ Chatelier p^ometer. and it would be noticed that 
nearly half of the combined water was driven off between 
48Cf and 520®, wliioh would agree with Mr. Hancock’s 
oonolusions. As to the fact that the temperature curve 
showed a retardation about 500°, this was fully recognised 
by a competent kiln man. and so far from trying to 
increase the temperature at this point, he kept the fire 
mouths open, thus admitting a large quantity of air over 
the fire, and made no attempt to force the heating until 
he was satisfied that the rush of this so-called second 
steam '* was past The beginning and the end of this 
oritioal period!^ were easily observed in oases where the 
ordinary down draught kilns had independent chimneys. 
The inaication was the discharge from the chimney of 
a yellowish vapour. It was this vapour, too, wliioh 

f [avo rise to the bluish ha7.o often ol:^rvcd when one 
ooked down on a brick yard lying in a valley or de- 
premaion. 

Mr. H. L. Hkathootb referred to a method of measuring 
the temperature in kilns and other hot places. Mr. 
Hancock had mentioned the woltknown advantages of 
the pyrometer, but the jiyrometer generally employed 
could not be moved about, and it measui^ the tem¬ 
perature at a particular place in the kiln. In conjunction 
with Mr. John Pugh, of the Budge Whitworth Co., he 
had perfected a pyrometer which enabled one to toll the 
temi^rature quite accurately at any part of tlie kiln that 
could be seen from the outoide—it was very simple and 
only involved the employment of solutions w^ob were 
. contained in glass cylinders half an inch in diameter 
and half an inch in thickness. These were so made mid 
so composed that if one looked at a red hot body through 
a pair of thme cells, it would be invisible because the 
light was enUrely absorbed. If the hot body rose in 
temperature it would just become visible. These wore so 
made, too, that they gave the same reading with another 
person’s eyes, because the rods were not simulated. 
A number of pairs could be ptaoed in front of the eyes, 
which were protected from extraneous light by a stereo- 
•oope-like hood. Each pair corresponds to one tem¬ 
perature. The instrument could be booked to the ema 
tike speotaotes. 

Mr. It. Abohbutt asked whether Mr. Heathoote’s 
pyrometer was made commercially, and where it coidd 
be obtained. 


Mr. HxaTBOOTX replied that the iaitrament wm at 
present being perfeotra .for other materials besides iron 
and steel, and that it would be put on the market, 
although not immediately. 

Mr. W. C. Havooce, in reply, said that be was quite 
aware that there was one rather weak point in this com¬ 
munication, and that was that the curves which he had 
shown simply represented the observations upon one 
kiln. His explanation was that he was not now in a 
position to follow up the subject With regard to the 
question as to what would be the variations of the pyro¬ 
meter supposing the kiln to be empty, he had no data, 
as no such experiment had been tnea, but he must say 
that he failed to see why for 32 hours that particular 
temperature should have been maintained^ considering 
the fact that the amount of heat which was being coiii- 
municated to the kiln was being continually increased. 
He was certain from personal observation of the kiln that 
it would not remain stationary from any actual neglect 
on the part of the workmen. He was exceedingly in- 
tewsted to hear of the instrument described by Mr. 
Tucker, and also of the method of measuring the tem¬ 
peratures, which was quite new to him ; he should be very 
pleased to hear more of the matter. He was, of course, 
quite willing to admit the difilouUies attending the use of 
this pyrometer, and the fact that it simply recorded the 
temperature of one point in the kiln. But he thought, 
regarding the symmetry of such a kiln, that the poiac he 
had chosen was the IxMt at which to take the observations. 
Ho was fully aware of the difference which existed between 
the temperature at the top and the bottom of a kiln, 
but this kiln also contained a number of Beget cones 
which were placed on the top of some materials in the 
kiln, and consequently about 3 or 4 ft. lower than the 
junction of the thermo-couple, and the temperatures 
at which these cones fused corresponded fairly closely 
with the readings of the pyrometer. For example, a 
01 cone, the fusing point of which is 920° Q, was noticed 
to go down when the reading of the pyrom^r was about 
92^, and another cone corresponded pretty closely with 
990° C. With reference to the method Mr. Page referred 
to, he himself had made some observations on a large 
scale in the same way. He could see no explanation for 
the curve remaining practically constant tor 32 hours 
except that it was duo to some physical change that 
was taking place in the materials in the kiln, and he was 
certainly confirmed in that opinion by the fact that on 
the laboratory scale Le Chatolier had obtained the same 
result. Of course he did not maintain that the tern- 
])eratur6 was accurate within a few degrees; it would 
vary with different days, especially in tho case of fire¬ 
clays, which wore more complex than ordinary clays. 


EFFECT OF CERTAIN ELEMENTS ON THE STRUC¬ 
TURE AND PROPERTIES OF COPPER. 

BY ARTUVH U. UIUBNS. 

Much work has been done in recent years in investigating 
tho influence of various metals when alloyed with copper 
in different proportions, notably by Charpy, Stead, 
Le Chatelier, Gautier, Stansneld, Koberts-Austen, 
Baykoff, Heyoock and Neville, Campbell, and the author. 
The present research has special reference to the alloys 
of copper with arsenic, antimony, bismuth, load and 
phosphorus. Some of these alloys, viz., Cu-As, Chi-Sb, 
thi-P, form ohomioal compounds, others exist aa solutions, 
and some form mere mi^ures or emulsions. 

The mode of procedure was to melt pure copper and 
then add the alloying element. Two methods of treat¬ 
ment were employed, viz., the freezing point method 
and the miorosoopic examination of the alloys, one 
method confirming the results of the other. 

For the preparation of the alloys carbon oruoibles were 
employed. Alter melting the metals together they 
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ware Tigoroualy stirred with e charred stick, oorored with 
powdered charcoal and a lid, and then allowed very 
elowly to cool. Another p^on was cooled qniokly. 
For xnioroscopio examination a slice was out right utrongh 
the centre of the ingot, and the surface selected for 
polishing was that at right angles to the cooling surface. 
For obtaining the freeamg point of a series the freeKing 
points of the separate metals were drat determined, and 
then that of the various sJlovs. 

The types of pattern visible on the etched surface of 
the metal depona upon the position of the freezing-point 
on the curve. For sdloys whose freezing-points are on 
•or near the summit of a curve the whole of the section is 
•composed of one substance, generally made un of crystal- 
grains having line boundanca When by tne addition 
•of either constituent a summit of a curve is left, the lines 
between the crystal-grains widen and become ^led with 
a network of matter differing from that of the crystals 
and generally showing a more or less striated structure, 
characteristic of eutectics. As the bottom of a curve 
leading from a summit is reached, the eutectic occupies 
the vmole surface. Any deviation from the euteotio 
proportion causes the breaking up of this striated pattern, 
and grains of one of the constituents appear in the euteotio 
matrix. The nature of these grains will depend on which 
eide of the euteotio angle the alloy belongs to. These 
grains are primary bodies; they crystallise out first on 
the cooling of the alloy, and often arrange themselves in 
rows at right angles to each other, forming a dendritic 
atruoture. They are probably skeleton crystals, which 
are gradually hlied up irom the matrix by edition from 
one of the constituents as a true chemical compound or a 
pure metal is approached. 

The freezing-points of the various alloys wore determined 
by a protected thermo-j unction, and the readings taken 
^rom a graduated scale. 

Curves of freezing-points .—The curves recording the 
freezing-points afb shown in Fig. 1. The composition is 
given in percentages. The alloys were ou^ysed and 
micro-sections taken before and after the re-mefting. 

Arsenic.—The addition of arsenic lowers the melting 
point of copper uniformly down to 14 per cent., when a 
cteep fedl ocours, reaching its lowest point at 686® 0. 
This alloy contains 19«2 per cent, of arsenic, which corre¬ 
sponds to the formula OueAs. The alloy with 22 per cent, 
of arsenic freezes at 708°, and the curve gradually rises 
until the alloy with 28*4 per cent, is reached at 747®. 
This is the chemical compound Cu^As, and is distinguished 
by several characteristics, which will be referred to when 
describing the micro-seotions. 

At 847° C. another chemical compound freezes, having the 
formula CutAsn, and containing 32*2 per oent. of arsenic. 
This is a well-marked body, as shown by its colour, 
h’aoture, melting point, and intern^ structure; it 
eolidifies at one temperature like a pure metal. Beyond 
this proportion the temperature falls to a minimum with 
about 36 per oent. of arsenic. The curve then rises to 
another summit at 740° with 37*34 })er oent. of arsenic, 
forzuinx the compound OuoAs. From this p(Mition the 
curve aesoends to 702°, witli the alloy containing 41 per 
cent, of arsenic. This is near the practical limit of the 
direct combination of copper with arsenic. 

The information furnished by the curve may be stated 
as follows: The lino is practically straight from 0 to 14 
per oent, then foils rapidly to the euteotio mixture B. 
At C, the first chemicu compound, Cu^As, orystafiises 
cat as a pore substance. This is soon followed by the 
oompoond; Cu^Asg at D. At £ another euteotio mixture 
occurs and at F we get the compound CugAs. Beyond 
O the constituents form mere mechanical mixtures, the 
arsenic rapidly burning off. 

I Jn^Watts' Ihotionary of Chemistry, vol. 2, 1882, it is 
stated that the ohemio^ compound CusAs occurs native 
as domeykite in Chili and Cornwall The compound 
CusAs is known at white copper or white tombac, 
obtained by heating an arsenic or arseniate of copper 
with charcoal The oompoand CueAsB may be {ffoduoed 
by pasiipg arasnniettea hydrogen over dry cupric 
onloma 


Tabh of Attoyt, 


Ko. 

Per cent, of 
azieulc. 

Froeilng point 

In degrees 
oentigTsde. 

KotM. 

1 

8 

0*1 to 0*2 

0>3 to 0*4 1 

Between 1060 


3 

0<6 to 1*0 f 

and 1020 


4 

6 

2‘0 to 3*0 } 
4*0 to 6*0 

1010 


6 

6*0 to 10*0 

1000 to 96S 


7 

11*0 to 13*0 

960 to 920 


8 

18*0 to 16*0 

920 to 900 


9 

16*0 to 18*0 

810 to 790 


10 

19*2 

686 


11 

20'0 to 28>0 

690 to 720 


12 

23*0 to 27*0 

720 to 748 


13 

28*34 

747 

The compoond Ott«As 

14 

32*19 

807 

„ OaiAH 

16 

83*0 to 36*0 

780 to 696 


16 

87*24 

740 

M OUfAi 

17 

41*0 

702 


18 

43*0 


Extreme limit of 




oomblnatlon. 


Friedrich (MetaUurgo 2, 477. 1906). has investigated the aUoys 
of copper and arsenic, and glvM three euteotics and four horisontals 
in tiie cooling curve. The former at 688*, 711*, and 603*. He 
says the compound CutAs does not exist. 


Antimony.—The addition of antimony to copper 
lowers the freezing-point more or less rapidly down to 
31*5 per cent., when the eutectic mixture is formed. 
Fig. 1, H. As the antimony is increased above tiiis 
limit the freezing-points rise in temperature, reaching a 
maximum at, I, with about 46 per cent, of antimony, 
which is midway between the compounds Cu^Sb and 
Cu^Sb. There should be a break In the curve in the 
points representing these compounds, but it is probalfiy 
too small to be recorded by the instrument. Toe point, 
I, must consist of a solid solution which decomposes 
into two separate bodies on cooling to 410° C. Beyond 
the alloys with 60 per cent, of antimony the fall is con¬ 
tinued to, J, with 76 per cent, which has the lowest 
melting point of the series, and is therefore the true 
euteotio mixture. With still more antimony the tem¬ 
perature rises until the freezing-point of pure antimony is 
reached at 632°. 

The alloys of copper and antimony have been studied 
by Charpy, Stead, Okatelier, Stansfieid, and Baykofi. 

Baykott (Soo- d’Encour. pour I’Indus., 1903) gives both 
micro-sections and cooling curves. He considers that the 
curve consists of four branches, each corresponding to 
a special solid phase. That the branch, nas a wght 
arrest at 386®, corresponding to the transition of SbOO} 
into SbCuj. His highest point is at 681° with the com¬ 
pound SbCus. This is not confirmed by the author's 
experiments. On cooling the alloys with 46^ to 32 per 
oent. of antimony, a low arrest at 410P is observed. The 
nearer the alloy approaclies to SbCu^ tiie lo]^er are the 
arrests. The action is reversible, from which Baykoff 
concludes that SbCug is dimorphous, and designates 
them as alfdui and beta modifications. Alloys with 
excess of antimony oontam crystals of the beta form. 


Table of A Uoys. 


Ko. 

Per cent, of 
antimony. 

Freezing point 
In degrees 
centigrade. 

Notes. 

1 

0*1 to 2*0 

1080 to 1064 


2 

0-2 to 5*0 

1064 to 1026 


3 

6*0 to 9*0 

1026 to 970 


4 

9*0 to 18*0 

970 to 920 


6 

15*0 to 19*0 

906 to 868 


6 

22*0 to 26*0 

840 to 800 


7 

26*0 to 27*0 

800 to 740 


8 

30*0 to 31*0 

666 to 637 


9 

814*0 to 82*0 

680 

Tha autactla mlxtura. 

10 

84*0 to 87*6 

046 to 665 


n 

88*64 

660 

Tha oompoBnd SbCa.. 

22 

40*0 to 46*0 

666 to 670 


13 

47*0 to 48*0 

666 to 660 


14 

48-8 

666 

„ BbOo,. 

15 

60*0 to 56*0 

650 to 680 


16 

66*0 to 60’0 

630 to 600 


17 

60*9 to 74*0 

600 to 480 


18 

76*0 

470 

Tha aiitaotto niiztiin. 

19 

76*0 to 97*0 

480 to 696 


20 

96^i to 99*5 

600 to 622 
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HXORNS—EFFECT OF CBBTAIN ELEMENTS ON COPPER. 


[XtOr i«, tm. 


Phoaphorus .—Aooording to Percy, copper is capable 
of taking up 11 per cent, of pliosphorus, and this alloy 
is statecT to be so hard that it can scarcely be touebea 
with a file. This statement is uot correct for the 11 per 
cent. P alloy, but it is true if applied to the 14 jKjr cent, 
alloy, which is probably the one Percy must have tested. 
(Percy’s Metallurgy I.) 279.) 

Abel obtained a greyish-black crystalline substance 
by passing hydrogen over monocupric jdiosphato, to 
whion ho gave the formida CuoPj, and /ouna that it 
changed to Cuf)P 2 on ignition. He also remarks that the 
14 per cent, alloy, Cu^P, is the highest phosphide of 
copper that can exist at a red heat. (Chem. Boc. J., 
xiv., 183.) 

Rewe obtained the compound CujPjj by passiog 
phosphoretted hydrogen over heated cupric chloride, or 
through a solution of cupric sulphate. He also obtained 
the compound Cu^P by passing phosphoretted hydrogen 
over cuprous chloride orsulpliide. (Pogg. Ann., xiv., 188; 
xxiv., 321.) 

Since Abel’s time great attention has been given to 
the preparation of phosphor-copper for commercial 
purposes, especially by T)r. Knnzel, but, so far as the 
author is aware, no elaborate research giving the frtnaing- 
points and mioro-structure has been printed. 

The freezing-point curve shows that phosphorus rapidly 
lowers the freezing-point of copper, reaching a minimum 
at the point, P, with 8*21 per cent, phospoorus. With 
an increase of phosphorus beyond this limit the temfiera- 
ture gradually rises, reaching a maximum at, K, with 
14 per cent, phosphorus. As this is the saturation point 
of phosphorus in copixir no further tracing of the curve 
is possible. 


Table of Alloys. 


No. 

Freezing points 

Per cent. 


In degrees 
centigrade. 

phosphorus. { 

i 

1 

Notes. 

1 

1 1082 

0-0 

Pure copper. 

2 

j 1070 

0-25 

» 

1 1060 

0-41 


4 

ioar> 

0*H2 


6 

( 906 

2*50 


6 

1 920 

4*11 


7 

1 820 

5-7.5 


8 

1 765 

7-39 


V 

; 620 

8-21 

Kufrctic. 

10 

i 650 

0-flH 


11 

i 690 

9-86 


12 

1 705 

10-67 


13 

! 860 

n-:m 


14 

1 950 

12-00 


n 

1 990 1 

la-uo 


16 

j 1005 ! 

14-00 

Cu,P. 


-From A. the freezing-point of pure copper, 
the curve falls gradually to 8fi8'^ with 67 per cent, of 
bismuth. This forms a transition {xiint, beyond which 
the curve forms a nearly horizontal line till about 70 
per cent, is attained. In this region two possible chemical 
compounds may be present, viz., Cu 3 Bi 2 at (18414 per cent., 
and CugBi at 62 cent., but there ore no well marked 
indications of suen, either in the freezing-point curve or 
in the micro-sections. The point, M, is the transition 
point between solutions of bismuth in copper and copper 
ID bismuth, and at this point the two solutions probably 
have the same freezing-point, forming a mixture, whicn 
hero exists in oquiUbrium. 

It may be remarked that the solid solutions are only 
constant for a given temperature, so that the constitution 
of these idloys undergoes continuous variation, especially 
as the miscibility is necessarily restricted. With regard 
to the freezing-point curve, it may be noted that the liquid 
portion is not in equilibrium with a pure metal except 
m the branches A M and N O. The solid component 
copper can dissolve the component bismuth until the 
concentration of the latter has reached a certain value 
aa given by the transition point, M. Addition of a further 
amount of bismuth may not alter the composition of the 
aolid solution, but there will be formed a second solid 
solution, consisting of a solution of copper in bismuth, 
and at, M. we have the three phaBea~>8olution with excess 


of copper; solution with excess of bismuth; and copper. 
It is probable that in most of the copper-bismuth alloys,, 
the solid solutions which are dep(Miit^ from the liquid 
mass, lose their homogeneity at lower temperatures, 
even when quickly cooled. With r^ard to that branch- 
of the curve which contains 60 to 70 per cent, of bismuth, 
it is possible that the compounds Ou^Big and Cu 2 Bi may 
be formed, but can only exist in contact with solutions 
containing excess of bismuth. As the temperature falls- 
the compounds are converted into another solid phase. 


Table of Alloys. 


No. 

Freezing iK>int 
In degrees 
centigrade. 

Per cent, of 
bismuth. 

Notes. 


1075 to 1065 

1 to 5 


2 ' 

1030 to 1000 i 

10 U) 20 


3 

985 to 940 

25 U) 40 


4 ; 

910 

45 

Possible cheinicaT 
compound ('u^Bi. 

5 

880 

62-^ 

1 Possible compound 
Cushl. 

6 

876 to 860 ^ 

56 to 60 


7 

86B 

62-1 

Possible compound 

8 

1 

860 

68-64 

Cu-Hl. 

Possi ole compound 

9 ! 

860 n> 620 

70 to 80 

10 1 

! 776 

85 


11 

700 to 600 

90 to 96 


12 

246 

97-2 

Kutectic mixture. 

13 1 

260 to 266 

98 to 99 



Lead .—When lead and copper are melted together, 
well stirred, and allowed slowly to cool, a separation of 
the two constituents takes place; one, a rich alloy of 
copper containing n little lead, tho other a ric:h alloy of 
lead containing a little copper. If the alloys are poureci 
into an iron mould and quenched in cold water on sohdi- 
fioation an apparently homogeneous product is obtained 
in the alloys from 0 to 60 i^er cent, of leati. The freezing- 
point curve shows that lead gradually lowers tho freezing- 
point of copper down to about 40 yier cent, of lead, and 
that from about 46 to 80 per cent, of lead the curve only 
deviates a little from the horizontal. There is no chemical 
compound nor eutectic mixture. 

The curve indicates a series of solid solutions, the com¬ 
ponents of which are copper and lead. In all the alloys 
from 6 to 98 f>or cent, of lead there is a second arrest in 
the cooling at about 326'^ C.. duo to tho separation of purer 
lead. 

Heycook and Neville (Phil. Trans., 189, 1897) state 
that in alloys with 40 to 86 per cent, of lead tho curve 
forms a straight line, tho freezing-point being constant 
at 054‘^. This does not accord with the results obtained 
in the present investigation, although the deviation is uot 
groat, yet a slight gradual fall over tiiis range was obtained. 
Thoy consider that the sloping parts of the curve corre¬ 
spond to the separation of solid matter from a liomogeneous 
liquid, and that in alloys on tho fiat portion the Uquid 
separates into two conjugate liquids at some temp^ature 
above the freezing-ymint, consequently these alloys ore 
qualitatively identical, and, therefore, frwze at the same 
tomporature. 

Gautier (Soc. d’Encour., Oct,, 1896) gives a curve 
showing eutectics at 50 and at 0*16 per cent, of copper, 
but this is evidently incorrect. 


Table of Alloy a. 


No. 

Freesing point 
in degrees 
centigrade. 

Per cent, of 
lead. 

Notoi. 

1 ! 

1078 to 1020 

1 to 20 

From 06 per cent Cu 

2 

690 to 960 i 

30 to 45 

down to 0 per 

8 

060 to 940 

45 to 70 

cent, there Is a 

4 

930 j 

8U 

second freesing- 

6 

880 to 845 1 

00 to 95 

point at 826” 0. 

6 

780 to 800 

97 to 99 
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MicroacopiG atvdy of the aUoffa .—^The sections selected 
for examination were usually transverse, and cooled very 
alowly. Some were also cooled quickly for purpcwes of 
comparison, or in order to fix the condition prevailing at 
the freezing-point. 

The photo-micrographs were taken with an arc lamp, 
and the illumination in the microscope was normal. The 
descriptions which follow are based on what was visible 
under the microscope ratlier than on the photographs. 
For one thing, the photographs cannot show the delicate 
tints of colour that are a striking feature of many copper 
alloys. 

Arsenic .—The polished sections when viewed in full 
■daylight are all copper coloured in those with little arsenic 
and gradually get paler as the arsenic is increased. When 
the 19-2 per cent, alloy is reached the surface shows a 
pale blue colour, and this is continued up to the compound 
CujAs with 28*34 per cent, of arsenic, which is of a oeeper 
blue colour. The alloy with 30 per cent, of arsenic is of 
a light purple colour, and when the compound Cu^Asg is 
reached, containing 32*2 per cent., a full reddish-purple 
colour is obtained, and this colour prevails up to the 
limit of these experiments with 43 per cent, of arsenic, 
but gets gradually paler. 

The chemical compounds referred to above have a 
atructuro more or less uniform, and differ from the inter¬ 
mediate alloys. In most of the alloys the structure is 
revealed by simple polishing, but intensified by the etching 
lic^uid. 

The following is a detailed description of the various 
Alloys. From 0*5 to 19 per cent, the grains become 
■gradually smaller, and the structure finer in appearance. 
The compound Cu^As 2 is entirely crystalline and this kind 
■of structure prevails up to the iimit of these experiments. 

O’l to 1 per cetit, of arsenic .—These alloys consist of 
■dark coloured grains of nearly pure copper, bounded by 
•a lighter coloured but harder material, which is probably 
A solid solution of arsenh^ in copjier, and structureless. 
Fig. 2 contains 0% }>er rent, of arsenic. 

'2 to ‘wr cent, of arsenic .—The grains are smaller and 
lighter emoured than the preceding ones and more oxidis- 
able. The boundaries are wider, more irregular in shape, 
and in their interior a now structureless constituent of 
a Mle blue colour appears, evidently due to decomposition 
•of the substance of the boundaries. This is probably 
the compound €113 As. 

6 to 13 per cent, of arsenic .—The light coloured solid 
solution now ceases to enclose grains and forms a matrix, 
through which branching masses of the blue compound 
are distributed. Fig. 3 contains 7 f>er cent, of arsenic. 

14 to 18 per cent, of arsenic .—The solid solution not 
only contains masses of the blue coiuiiound, but assumes 
a roughly striated appearance, marie up of the solid 
solution and the blue compound. The portions occupied 
by the compound arc also striated in tne usual manner 
01 a euteotio mixture. Fig. 4 contains 17 per cent, of 
arsenic. 

19*2 per eetif. of arsenic .—This is the eutectic mixture 
•of the compound CusAs and the solid solution. Fig. 5. 

20 to 27 per cent, of arsenic .—The compound now 
orystalUaos out from the eutectic mixture and increases 
in amount until at 27 wr cent, only a small portion of 
this eutectic is soon. Fig. 0 contains 23 per cent. 

28*84 pe.r cent, of arsenic .—This alloy differs entirely 
from ail tlie preceding ones m being of a deopr^r blue colour 
and much more brittle. The surface is struoturoless 
and oontains many cracks. Fig. 7. It is the chemical 
compound CugAs. 

32*19 per cent, of arsenic .—This is the reddish-purple 
compound CU 5 A 62 . It is composed of largo crystals, 
in the interior of which are a number of smaller ones, 
which are jprobably secondary crystals, and in each of 
these are ^e lines, assumea to be lines of cleavage. 
This is shown in Fig. 8 . 

33 to 30 per ceiU. of arsenic. »-The purple compound 
largely occupies the ground, being the first to crystallise 
out, but a euteotio mixture is adso present and increases 
in quantity with increase of arsenic. It is composed of 
alternate strie of white and purple, that is, of the wkte 
compound Cu^As and the purple oompoimd 
Fig. 9 oontains 34 per cant ox^atsaoiiB. 


37'24 per cent, of arMaie.—This is the nearly white 
compound CuaAs. It is composed of structureless grains 
of irregular shape. Fig. 10. 

89 to 41 per cent, of arsenic. —This section is composed 
of pale purple grains, surrounded by a euteotio mixture 
of pale purple and black striae, which in the 41 per cent 
alloy occupies about one-third the ground. Jig. 11. 

43 per cent, of arscatc.—-This is the limit of combination 
of arsenic with copper by direct union. Much of the 
surface is covered with a eutectic mixture. It probably 
contains the compounds Cug^As and CusAsg, ^ut the 
latter compound I have not won able to pr^uce. It 
may he a mechanical mixture of different bodies. 

Antimony. —With respect to the micro-structure of 
this series. Stead (J. Soo. Chom. Indua, Dec., 1898) and 
Oharpy (Soo. d’Enoour. pour I’lndus., 1897) differ with 
regard to the alloys near the intermediate summit of the 
freezing-point curve. Charpy gives the alloy with about 
00 per cent, of copper as CiLSb, while Stead rightly gives 
it as 61*5 per cent. o / e 

Baykoff has gone further than the above authorities, 
and gives both micro-sections and cooling curve. He 
states that alloys with 0 to 61 per cent, of copjier have 
all the same structure whether cooled quickly or slowly. 
That alloys with more than 51 per cent, diner with the 
rate of cooling. That quenched alloys with 63J to 09 per 
cent, have the same striioture when suddenly cooled. That 
alloys with more copper have a heterogeneous structure 
with the exception of the alloy SbCug, which, is homo-’ 
geneous whether cooled auiokly or slowly. That the 
effect of quenching deponas on two transformations-— 
the decomposition of solid solutions (separation of SbCu-) 
and of the polymorphism of SbCu*. (Soc. d’Bnoour. 
pour rinduB., 1903.) 

j’olished sections of copper-antimony alloys are idl 
copwr coloured from 0 to 15 per cent, of antimony. 
Witli 17 to 30 per cent, a bronze colour prevails. From 
32 to 38*7 per cent, the colour is a pale blue. From 39 
to 59 per cent, the colour is purple, with its deepest tint 
at about 49 per cent, and palest at 69 pr cent With 
more antimony than this the colour is greyish-white 
with a bluish tint. 

The following is a detailed description of the alloys 
examined:— 

0*1 to 1 per c^ent. of antimony. —The structure consists 
of dark polygonal grains of nearly pure ooppr, bounded 
by a lighter coloured and harder material. In the centre 
or these boundaries a whitish substance is present forming 
in some parts a division and lia^ probably separated during 
slow cooling. The antimony evidently exists .in the 
boundaries in solid solution, and this white substance 
may be segregated antimony. Fig. 12 contains 0*4 pet 
cent, of antininny. 

2 to 10 per cerU. of antimony. —The grains ore irregulitf 
in shape and the boundaries contain a bluish-grey con¬ 
stituent in isolated patches, which are composed of the 
compound Cu8Sb separated from the soUd solution. 
This compound increases in quantity with increase of 
antimony. Fig. 13 oontaiiu 9 per cent, of antimony. 

17 to 28 per cerU. of antimony. —A change now occurs 
m the colour of the polished sections ovring to the j^ater 
preponderance of the bluish-grey compound, whi^ gets 
paler in colour as the antimony increases. The surfaces 
of the sections are seen to consist of two constituents, 
the grey compoimd and the solid solution. 

28*6 to 30 per cent, of antimony. —The grey compound 
occupies the grpter part of the surface in which the solid 
BoluUon of antimony in copper appars in the form of 
dendrites. Fig. 14 oontains 30 pr cent of antimony. 

31 to 32 per cent, of antimony. —The surface is largely 
covered with a euteotio mixture, composed of SbOus 
and a solid solution. Fig. 15. 

83 to 37 per cent, of antimony. —The grey oompund 
occupies the jester part of the field with some ptohM 
of eu^tio, which is composed of the grey oompund and 
a wUte pnstituent, which turns to a light purple on 
etching with hydrochloric add. These alloys are ex¬ 
tremely brittle. Fig. 16 oontains 34 pr oent of anti¬ 
mony. 

38*64 wr cent, of aniimoay.—This is an exttemelT 
bntUe aUoy, of a ^ht grey eolouz, and having dm 
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boundary UnoB Burrounding the grainB. It is the chemical 
compound CujSb. 

40 to 47 per w-nt. of antimony. —The alloys now assume 
a purple tint increasing in intensity as the antimony 
is moreased up to a maximum at 48*5 per cent. ^ In the 
40 per cent, alioy the grains oro bounds by white hues. 
As the antimony increases the grains become le^ and 
interspersed with more and more of a eutectic mixture. 
Fig. 17, with 46 per cent, of antimony, consists almost 
entirely of a eutectic mixture of the two compounds 
CuaSb and CujSb. 

48*6 per cent, oj antimony. —This is the weii-known 
purpie alloy termed “ Regulus of Venus.’* It^ is the 
compound CujSb. It is structuroicss and very brittle. 

49 to 66 per cent, of antimony.—These alloys consist of 
purple elongated grains bounded by white lines. The 
grains are wie compound CugSb and the w'hite linos a 
solid solution of copper in antimony. Fig. 18 contains 
66 per cent, of antimony. 

01 to 73 per cent, of antimony. —The purple compound 
now forms straight bands running across the surface in 
different directions. The matrix consists of more or less 
triangular patches of a eutectic nature, composed of the 
compound CkijSb, and the white solid solution. White 
lines also traverse the purple bands, as seen in Fig. 19, 


with 63 per cent, of antimony. 

75 per cent, of antitnony.—The whole surface is com¬ 
posed of a eutectic mixture of CugSb, and the white 
solid solution. Fig. 20. 

76 <0 99 per cent, of antimony.—-The white solid solution 
now separates in larger and larger crystals, as seen in 
Fig. 21 with 90 per cent, of antimony. That the white 
body is a solid solution and not pure antimony is indicated 
by the fact that brown siiecks appear on the white surface 
after oxidation. Possibly the alloys near 100 per cent, 
of antimony may consist of pure antimony. 

PAospiorus.—The polished sections are copper.coloured 
from 0 to 3 per cent, of phosphorus, the colour getting 
gradually paler with increase of phosphorus. From 
4 to 7 per cent, a bronxe colour prevails, and from 8 to 14 
per cent, a bluish-grey colour prevails. The following 
u a detailed description of the various alloys 

0*08 to 0*26 per cent, of pAospAorus.—In the slowly 
cooled samples are seen crystals of oopjier with more or 
less sharply defined boundaries, and distributed over 
the surface are circular spots of phosphide. These spots 
are also present in the quickly cooled samples. 

0*4 to 0*6 per cent, of pAoepAoriis.—The structure 
oonsisU of rough dark polygonal grams, evidently con¬ 
sisting of impure copper. These grams are surrounded 
by continuous waUs of a light colour, and in some places 
ate seen lines of a greyish-blue colour running along the 
centre of the boundaries. The boundanes are compo^ 
of a solid solution of phosphorus in copper, from which 
the chemical compound CtuP partially separates during 
slow cooling. In the quickly cooled samidcs there is an 
absence of boundaries, the phosphorus compound 
separating in isolated globules. Fig. 22 contains 0*41 ^r 
cent, of phosphorus. .., , 

0*8 fo 1*6 per cent, of phospKorue. —The phosphide is 
hero present in larger isolated masses, and as there are 
no definite grains or boundaries, the phosphide must 
have chiefly separated and collected in the elongated 
patches shown in Fig. 23, with 0*8 per cent, of phosphorus. 

2 fo 3 per cent, of pAospAoras.—The phosphide it now 
present in considerable quantity, in some parts forming 
a continuous boundary to the grains of copper, but for 
the most part in isolated patphes. The phosphide hw 
evidently separated from a solution, as seen by the 
darker Mrtiona. The phosphide Cu,P is of a light blue 
eolour and asaooiated wrih streaks of copper, forming a 
euteotio mixture in the slowly cooled samples. Fig. 24 
contains 2*6 per cent of phosphorua 

4 to 8 per oenf. of pAoepAonis.—Deftnite grains of oopper 
are preeent, of an elongated shape and clearly delined 
outline. These grains are embedded in a euteotio malWx, 
oonaiiting of itri* of CujP wid copper. 

eutecti^creMea in quwtity wiUi increM© of jphoaphOT# 
and the oopper gr^* oorreepoodlnttly dimimah in aiie. 
Kg. 26 oontaina 6*8 per cent, of jAoaphor» 8 . 

TSioJlpareaia. 0 / The etruoture la nnular 
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to the preoeding onee» but the euteotio mixture ia much 
greeter in amount and the graina of copper get very 
am^. In the quickly oooled aaraplea the copper forms 
dendrites in a light bluiah-grey atructurelcwa mateixp 
which is a solid t«^ution of copper and the oopper com¬ 
pound OugP, which is resolved into a euteotio mixture 
on alow cooling. Fig. 26 oontains 7*4 per cent, of phos- 
phorus. 

8*2 per cetU. of phogphorua. —^This is the euteotio mix¬ 
ture, composed of alternate lamin© of oopper and CujP 
in di0eront degrees of ooarsen^s. Fig. 27. 

9 to 13 per cent, of phosphorus, —^The compound CU 3 P 
now orystallisea out first, the crystals inoreasing in size 
with the incroaso of phosphorus, and become very 
large in the 13 per cont. alloy. Fig. 26 contains 10*7 
per cent, of phosphonis. 

14 per cerU. of phosphorus. —This is the compound 
CuaP. It i« extremely brittle, of a grcyi»h-blue colour, 
and comi>osed of fairly large crystals. It is very hard 
and can only bo filed with difficulty. Under the micro¬ 
scope it is seen to consist of well-defined crystals of 
irregular shape, separated by fine boundary linos. Fig, 29. 

Bismuth. —The polished sections ore all oopper-oolourod 
from 0 to 66 per cent, of bismuth. At 56 per cent, the 
colour is paler, and at 67 per cent, the alloy iios a bronze 
tint. This is the transition point marked, M, on the 
cooling curve, where mixed crystals rich in copper pass 
into mixed crystals rich in bismuth. From this point, 
up to HO per cent., the bronze colour is maintmned. 
From 80 to 95 per cent, the colour gets gradually paler, 
and at 97 per cent, is greyish-white. Beyond this the 
colour resembles pure bismuth. From an unaided view 
of the polished sections one might infer that the alloya 
of copper and bismuth were simply mixtures of the two 
metals, in which the colour of the copper predominates over 
that of the white bismuth. There are no purple or bhie- 
ooloiired alloys like those of the copper-arsonic and 
copper-antimony alloys. 

0*1 to 1 per ceM. bismuth. —Copper with small percen¬ 
tages of bismuth consists of polygonal grains of copper, 
the cell walls of which are of a light copper colour, and in 
the 0‘4 per cont. and upwards the cell walls contain a 
dividing lino or linos down the centre. These lines are 
probably very rich in bismuth, and may account for the 
Drittleness of these alloys, for when the metal is struck 
with a hammer the lintw of fracture follow the same 
direction. If these alloys, especially those with the 
higher percentage, are kept for a very long time just- 
below the freezing-point, the rich bismuth alloy segregates 
in irregular patches. Fig. 30 contains 0*4 per cent, of 
bismuth. 

2 fo 4 per ccn/. of bismuth. —In these alloys there are two 
constituents, one copper-red and the other of a darker 
colour, forming grains with gradually inoreaeii^ l)Oun- 
dories as the bismuth increases. The structure is shown 
in Fig. 31, which contuns 4 per cent, of bismuth. 

6 to 10 per cent, of bismuth. —A complete change from 
the former alloy has now occurred. Large crystals of 
light oopner-coloured solid solution are surrounded by 
segr^atea irregular patches of a light blue body, which 
is not uniform, but composed of a dark-coloured constituent- 
mixed with the blue. Fig. 32 contains 10 per cent of 
bismuth. 

16 to 25 per eeni. of bismuth. —The 16 per cent alloy 
baa extremely well-defined crystal grains, the interior of 
which has a fine eutectic structure. The boundary walla 
are comparatively thin and contain a light green eutectic- 
mixture, forming irregular patohes at the junction of 
three graina This cl^ge to the light ^reen from the 
light blue is evidently due to the deoomp<Mution or aolutiont 
of the light blue body in the increased pe^ntage of 
bismuth. Fig. 33 contains 26 per cent, of bismuth. 

80 fo 40 per cent, of bismuth.—-in these alloya the green- 
eutectic mixture has iarg^y increased and aurrounds* 
the oopper-ooloured grains. Fig. 34 oontmns 40 per cent, 
of bismuth. 

40 to 55 per cent, of bismuth.—hx the slowly ooolMi 
alloya the oonatituenta are the same as in the preoeding,. 
but in the quickly oooled sample there is un addittonal con¬ 
stituent of a darlc bluish-grey odour, distributed over the 
surface in small grains, wlu^ are larger and more abundaol 
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in tbs aUoTs with more bismuth. As the 46 per cent, 
alloy oontftlnfl pTOTM^rtiona oorreaponding to the oompound 
Ct^Bi and the o2*3 per cent, idloy to the oompound 
CufBi, the above-mentioned bluiah-pey body may 
a chemicid oompound which can on^ eziat in the solid 
state by very ra|Hd cooling, and is d^eoompoaed on alow 
cooling. 

56 to 57 per unt. of biemutk.~-~ln. the 56 per cent, alloy 
the light ^een euteotio mixture is replaced by a light 
grey body, and the dark blue body (? ohemioal compound) 
only exists in minute quantity. In the 57 per cent, 
alloy the dark blue body is absent, even when the alloy 
has been suddenly cooled. The whole surface is composed 
of grains if two solid solutions, the light grey and the 
light rod. They are probably dilute solutions forming a 
coarse euteotio mixture. Fig. 35 contains 57 por cent, of 
bismuth. 

60 to 67 per cent, of hUmnth. —These alloys are composed 
of two Bolid solutions, one light red and the other greeniah- 
white. These ore not homogeneous, but contain sub¬ 
stances of unequal oxidisability both in the slowly and 
the quickly cooled samples, llark blue grains are also 
present in the quickly cooled apocimens and increase in 
amount with increase of bismuth. They may be duo 
to the compound Cu^Bi. Fig. 36 contains 62 per cent, 
of bismuth. 

68*64 per cent, of bistnvfh. —This corresponds to the 
formula CugBi 2 , but instead of being homogeneous, it is 
composed of about two-thirds of the above-mentioned 
gre^sh-white body and a eutectic mixture of the light red 
and greyish-white constituent's. It was quenched in 
water at the freexing-point. 

70 to 90 per cent, bumutk. —There are two main con¬ 
stituents of these alloys, consisting of a light red solid 
solution and the eutectic mixture, which gradually 
increases with increase of bismuth. Fig. 37 contains 
86 per cent, of bismuth. 

96 per cent, of biainvth. —This structure is very charac¬ 
teristic of an*alloy bordering on a eutectic ptixture. The 
matrix is largely eutectic and in it are dark rod dendrites 
evidently containing much bismuth, as they are readily 
oxidised. 

97*2 per cent, of bimnvih. —This is a eutectic mixtiue, 
of a granular character, both constituents being very 
readily oxidised, even by simple j^lishing on a rouge 
pad. The stnioture is shown m l^g. 36. 

The structure of the alloys containing 98 per cent of 
bismuth and upwards resemble pure b»nmtn, revealing 
the tabular planes of cleavage characteristic of bismuth. 
The colour is white and the white crystals are surround^ 
by the above-mentioned eutectic mixture. 

Lead. —A series of alloys was prepared containing 
0*1 to 99*9 per cent, of lead and treated in two dif¬ 
ferent ways—one was cooled very slowly and the other 
quenched immediately after solidification. The following 
is a detailed description of the various alloys:— 

0*1 to 0*5 per cent. lead.-^ln the slowly cooled samples 
Uie surface was composed of homogeneous copper- 
coloured grains, in the boundaries of which the lead 
appears In isolated dark blobs, mostly round, but in the 
f<xrm of rough]y-forme<l triangles in some places. In 
the quickly cooled samples the oopp^ ground mass is 
studded with hne dark markings, whiclC judging from 
the quantity present, must consist of lead with a consider¬ 
able (Quantity of copper in solid solution. There is no 
euteotio stouoture. 

1 to 2 per cent. lead. •^In the slowly cooled sample the 
copper ^aitts are of an elongated shape, with dark 
bqundaries containing the lead. These boundaries 
become more continuous as the lead is increased, and the 
grains of a clearer copper colour. In the quickly cooled 
samjdes the structure is the same as in the 0*6 per cent, 
idloy, but the solid sdution is greater in amount. 

3 to 4 per cent. lead. —^The grains of copper now begin 
to show signs of oontiuning hee lead which separates 
out in small black patches on their surface, but the chief 
portions are in the boundaries of the grains. In these 
ooundarles occur some light blue triangular lidces. In 
the qui<ddy eooled samplee small grains are formed with 
more or lew continuous boundaries. 

5 to 9 per ceaf. of fsod.-—Both the slowly and tbo quickly 


cooled samples have the same structure, the latter of 
course being the dner. There are but lew legregated 
patches. The grains are larger and the dark bounaories 
thicker than in the previous samples. 39 conta^ 
6 per cent, of lead and has been quickly cooled. 

15 to 25 per cent, of lead.-^ln slowly cooled alloyi 
are large grains of copper, from which the lead or nwd 
solution has separated in small specks, giving it a resem¬ 
blance to a eutectic mixture. These impure copper 
grains are surrounded by wide boundaries of apparenUy 
pure copper, and up the centre of these run disomineoted 
dark lines of varying tliickness. In some parts are segre¬ 
gated patches of lead, which increase in sixo with increase 
of lead. In the quickly cooled sample the whole sukaoe 
shows a dendritic structure. Fig. 40 contains 16 per 
cent, of lead. 

30 to 40 per cent, of lead .—When slowly cooled the lead 
segiwgatoH in large patches. There are no regular boun¬ 
daries or definite structure. In the quickly cooled 
samples the structure is very fine, especially in the 40 pec 
cent, alloy. Fig. 41. The surface is composed of nne 
striations, with some lateral ramifications, which may be 
confounded with a true euteotio structure. 

60 to 70 per cent. lead .—In the slowly cooled alloys 
there is a complete absence of structure, the dark lead 
and the red copiior patches being unequally distributed 
over the surface, forming a mechanical mixture. The 
load jmtehes increase in amount with increase of lead. 
When quickly cooled the fine striations referred to in the 

f rovious parapaph are interspersed with patches of load, 
ig. 42 contains 50 per cent, and Fig. 43 contains 60 per 
cent, of lead. 

80 to 99*9 per cent, of lead .—The slowly and the quickly 
cooled alloys are the same in structure, being simply 
mixtures of cojiper and lead. Even in the 99*9 per cent, 
of load, minute crystals of copper can be detected dis-, 
tributed over the surface of the lead, when viewed with a 
high power. 

E^eet of email quantities of arsenic, antimony, 
phorus, bismuth, and lead on copper .—It will bo seen 
the foregoing results that when the impurity is less than 
1 per cent, the freezing-point is lowered in every case, 
being greatest with phosphorus and least with lead, 
which exhibits no tendency to form a chemical compound 
with copper, so that the chemical affinity between an 
element and copper has an influence in lowering the 
freezing-point in proportion to its intensity. It will be 
observed from the curve Fig. 1, that the 4il is greatest 
with phosphorus, less with arsenic, and still less with 
^timony. Now, in the cose of phosphorus, a compound 
is formed at 14 per cent., in arsenic at 28*8 per cent., 
and in antimony at 38*6 per cent, to that while the 
ohemioal compound may be formed and exist in the 
smallest percentages, it has the greatest influence on the 
alloy the lower the percentage at which the whole aUojy 
is composed of this compound. Now, chemical oompotuuM 
of metals are invariably brittle bodies, and it may be 
concluded that the presence of a briirie constituent in 
an alloy tends to diminish the malleability and make it 
harder m projmrtion to the quanUty present Sn accord- 
anoe with this view phosphorus, as menrioned i^ve, 
should, for a given peroentf^e, be the most energetic in 
reducing the nialleability of copper. But the reverse is 
the case, as will be shown by subsequent experiments. 

It naturally fdlows from this that with m addition of 
equal parts of phosphorus and antimony to pure oopper 
the former would be by far the most eneoUve, Arsenio 
will exert an mfluenoe hitermediate between these extremes. 

It is generidly reco^sed that bismuth is extremriy 
injurious to oopper. Toe foregoing expwim«mts reveal^ 
no permanent chemical compound of bismuth and copper, 
and with very small portions, when the oopper is wwly 
cooled, minute globules of bismutli separete out, and 
therefore break the continuity of the oopper crystals. 
That is, the oopper crystals are separated by an extrcoi^y 
brittle envelom, and the malieamlity of the whole mass 
is effected. Much the same remarks ap|dy to lead, wtdek, 
although not brittle in itselt I* very weak and thus loweza 
the toMcity of tiie whole mass. 

Phoa{dhc^ anenio, and antimony mfluanee oopper 
in virtue of their ohemioal action, whito the aotion of lead 
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in entirely mechanical and that of bismuth may lie partly 
chemical and partly moohanioab amc© in aom© of th« alloys 
certain compounds are probably proaont in solution at 
certain temperatures and separate out at lower tem¬ 
peratures. 

In order to aacertwn the effect of small ouantities of 
the above-mentioned elements on the malleability of 
copper, free from oxide, 0*5 per cent, of each element 
was added separately to pure copjier and east into a 
plate mould, forming ingots ‘2J in. by 1 in. by ^ in. KucH 
ingot was carefully annealed and then rolled. No further 
annealing was done during the stages of rolling. Each 
B^p was rolled, one after the other with exactly the 
same pinch in each case, so as to make the results strictly 
comparable. The following are the results: — 

Phosphorus—very malleable, with quite smootli edges. 

Arsenic —very malleable, with slightly serrated edges. 

Antimony—molleablo, with serrated edges. 

Load—imperfectly malleable and badly crackc<i on 
ed^s. 

Ilismuth—non-mallcable and completely shattered. 

Another series was prepared containing t wo elements 
in the copper, with 0*2 per cent, of each, making 04 ]ier 
cent, of total impurity: — 

Arsenic and antimony—very malleable, with smooth 
edges. 

Arsonic and phosphorus - very malleable, with slightly 
serrated edges. 

Arsenic and load—malloablo, but cracked on edges. 

Arsenic and bismuth—imiierfectly malleable, badly 
cracked on edges. 

Antimony and phosphorus—malleable, but with serrated 
edges. 

Antimony and leoil—malleable, but with serrated odgeM. 

Antimony and bismuth—moderaUdy malleable, cracked 
on edges. 

Phosphorus and lead—malleable, with small serrations 
on edges. 

Phosphorus and bismuth- moderately malleable, with 
cracks on edges. 

The above results indicate that pltosphorus does not 
alter the malleabiU^ of copper except in so much as it 
makes it harder. Thai arsenic only Hhghtly diminishes 
the malleability. That antimony makes conjior less 
mallcukble than phosphorus and arsenic. Tnat lead 
renders copper imperfectly malleable and bismuth makes 
it quite unworkable. 

Arsenic and antimony together are os good as arsenic 
alone, and l>etter than antimony alone. Arsenic or 
antimony added to copper containing bismuth diminishes 
the brittleness caused by the. bismuth alone. Armmic 
or antimony added to copjxir coutainiug lead diminishes 
the lrrittlem>ss caused by load alone. Phosphorus im¬ 
proves the malleability of copper containing antimony, 
bismuth, or lead. 

The above effects refer to the action of elements upon 
pure copper, but ooramorcial copper contains ouiirous 
oxide and the first action of the element would t>e to 
deoxidise this compound and form oxide of the added 
element, so that only that portion of the element which 
is in excess of that required for the deoxidation can act 
directly on the copper to form a copper compound. 

Ansuming that tho higher oxides are formed in removing 
oxygon from oopi^r by the addition of phosphorus, arsenic, 
or antimony, namely, P 205 . AsjOj, SbgOft, then 62 of 
phosphorus, 160 of arsenic, and 244 of antimony would be 
required rospeotivel^ineombining with the same quantity 
of oxygen, or a ratio of 1:2.4:4; that is, 1 part of phos¬ 
phorus would effect the same result as 4 parts of antimony. 

DlBClTBSION. 

The Chaiiwan congratulated Mr. Uioms upon his 
exhauative paper, the nnal conclusions of which must be 
•of the greatest importance to those who were working 
with these alloys. 

Prof. T. Titkkxb said, when seeing tho photo-micro¬ 
graphs on the screen he had felt sorry that colour-photo¬ 
graphy was not available, because in the copper alloys 
ooloor played such an important part. He had had an 
opportunity of seeing a number of the oopper-arsenio 


specimens prenared by Mi'. Hiorns, and the colours of the 
blue and purple constituents .were extremely brilliant, 
so that a very inadequate conception of what the alloys 
are really like was obtained from tho ordinary photo¬ 
graphs. Shepherd, of America, had oritioised the results 
obtained by Mr. Hiorns, and some of the points were 
still in doubt. Of course, arsenic in copper allo^ was 
difHoult to deal with, because arsenic was volatile and 
no doubt iher(^ might be different compositions in different 
parts of tho alloys. The antimony copper curve of Mr. 
Hiorns agreed nearly with that given oy Charpy in the 
well-known ro]»ort “ Sur lea Alliagos.” The shape of 
tho bismuth and load curves were, of course, very dinerent 
from the other three given, and they correspondod with 
the foots, which wore already well-known, particularly in 
the case of lead, that copper and lead tend to separate on 
cooling, and that there is a different constitution alto¬ 
gether in these cases. 

Mr. A. E. Tucker said that he should have wished that 
Mr. Hiorns had included tho element iron in his subject, 
l>ecause the effect of iron on copper was very important. 
A few years ago the presence of arsenic in cop(X)r WM 
regarded as exceedingly inimical to its properties, but 
arsenic up to a quarter and even up to t)4 yior cent, was 
now stipulated for in the specihoation for Admiralty and 
locomotive tulies owing to its reducing properties. Simi¬ 
larly tho beneficial effeots of phosphorus were to be attri¬ 
buted to its reducing action. Rome brass-founders in 
Birmingham had so recognised the im)x>rtanoe of phos¬ 
phorus to the manufacture of ordinary brass costings, 
that they purposely used copper containing some 10 to 
14 per cent, in their commonest castings, since it so 
increased the stTongth and general mechanical properties 
of their castings, that they could reduce their sections, 
and, further, the amount of wasters was so lessened by 
the addition that, although an expensive material, ito 
use was economical. He agreed with Mr. Hiorns in fixing 
the possible percentage of phosphorus in coppfer somewhere 
about 14 or 14^ |.>er cent. He was aware that German 
}ihoRphor copper of 15 \yor cent, was being advertised for 
the T/)ndon market, but he had occasion recently to analyse 
and determine the phosphorus in such samples, and he 
bad found that although the phosphorus itself sometimes 
reached 15 per cent., it existed, curiously enough, partly 
in the form of red phosphorus and exterior to tho true 
alloy, and by slightly warming it one could actually smell 
the phosphorus in such assumed alloy. 

Mr. W. Rosbkitain considered that a gixid many of 
the statements made by Mr. Hiorns wore a little risky ; 
the data he hafl given efid not seem adequate to establish 
the results basc^ upon them. The author had only 
given the actual freezing-point curves, and those only 
for alloys at rest, or at all events in tho absence of inocu¬ 
lation which would prevent errors arising from surfusion. 
Thus considerable errors might creep into the freezing- 
point deterniinationH. He (Sir. Kosenhaiu) was led to 
make this remark by Mr. Uiorns' statement that one of 
)ns results appeared to bo at variance with the phase rule. 
The summit of the curve in Question seemed to him to 
l>e far too flat to justify such a statement. Had Mr. 
Hiorns given more comj^oto thermal data, he might have 
much further confirmation as to the various compounds, 
solid solutions, and eutectics ooourring in these alloys. 
While Heyoock and Neville had practically been the first 
to give a complete investigation of a s^tem of binary 
alloys, the methods had neon adopted, and to some 
extent odvanoed, by Tammann. additional data 

required by these iiioro oomploto methods were the 
temperature raime and time occupied by the initial 
soUoiBcation ana the temperature and duration of the 
eutectic arrest. The tem|)erature interval between the 
beginning and end of tho initial orystalliaation served as 
a criterion of the presence of solid solutions, since in all 
these the interval in question was large as compared 
with that in a pure substance. Further, the duration 
of the eutectic uresi point for a given mass of alloy 
was a maximum for ^oys at or near the composition of 
the eutectic in question, while it fell to zero for alloys of 
the composition of a pure compound. Mr. Hiorns had 
further made two statements which it was difficult to 
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aoce^ One of th^ referred to a ooppw>arflenio alloy 
whion, while said to be a ohomioal compound, was des¬ 
cribed as havii^ a heterc^neous structure. IHscrepancios 
of this sort between the results of microscopic ezammatlon 
and the Indications of the freezing-point curve had often 
been observed by metallurgists, but it had alwa 3 rs been 
found that the micro-structure was the truer guide; 
when a heterogeneous structure was found where a simple 
body was expected, a ohemioal change in the alloy at a 
temperature below the freezing-point bad often been 
detected. The other statement was that a solid solution 
of copper and a copper-phosphorus compound crystallised 
out as such and lesolv^ itrolf into the eutectic on slow 
cooling. Now, as a matter of definition, the solid phase 
or phases crystallising at a minimum point wort) the 
outMtic, whatever thmr structure, but if Mr. Hiorns had 
discovered a eutectic iiaviug a homogeneous structure 
like that of a solid solution when rapidly cooled and 
resolving itself into the usual banded structure on slow 
cooling, it was a remarkable fact which should be strongly 
emphasised. The statement as it stooti, that a solid 
solution crystallised at the lowest point of a freezing- 
point curve, and became transformed into a eutectic on 
slow cooling, could hardly be accepted. 

l>r. T. S. Price said ho was much struck by the apparent 
regularities for the three curves, copper-phospaorua, 
ooppor-arsenic, and copper-antimouv. Accoraing to the 
curves, the first compounds formed os the percentage 
of element added to tue copper increases are rea])octiveTy 
Cuj|P, CugAs, and Cu^Sb. The lowering of the freezing* 
)>oiiit of the copper was due to the presence of the com¬ 
pounds, as far as the first j)ortion 8 of the curves were 
concerned, and if the depressions observed in any one 
curve wore taken, it ought to be possible to calculate 
those for the other curves, since the depression depended 
on the number of molecules of the dissolved substance. 

The observations made on the copper-antimony alloys 
were probably the most correct; they were consequently 
taken as the basis of calculation. Bismuth was also 
included in the calculation, assuming that the compound 
CU 3 B 1 was formed. The formula used in the calculation 
was readily obtained, and was 


3100 


221.6 « 


12000 

Sb 


- 310*6 


As 

^20850 
“ Bi 


399 


whore P, As, Sb, Bi wore rospcctivoly tho perconta^os 
of the corresponding elements for any definite lowering 
of the freezing-point. 

The agreement between calculation and ezperimeut, 
considering that tho freezing-point laws are only valid 
for dilute solutious, was very good iu the case of phos¬ 
phorus, but not so good, although satisfactory, in the 
case of arsenic; with bismuth there was no agreement. 

Tho conelusion therefore seemed justified, that the 
lowering of tho freezing-point of the copper in the first 
three oases was due to the compounds CujP, CuaAs, and 
CujSb, and this agreed with tho freezing-point curves. Tho 
case of the alloys of coppOT and bismuth was interesting, 
since it was somewhat difficult to draw definite conclu¬ 
sions from the freezing-TOint curves or from tho micro- 
photographs. The break in the curve at 67 Mr cent. 
Bi might be due either to the separation out of the new 
solid raase CujBi (52-3 iier cent. Bi), which would then be 
capable of existence onfy in the presence of an excess of 
bismuth, or it might be caused by the formation of two 
conjugate solutions (as in the copper-lead alloys), one 
of bismuth in copper, and tho other of copper iu bismuth. 
In the former case the curve, assuming that no other 
compound between copper and bismuth was formed, 
would be oontinuous down to the eutectic point, 97-2 
per cent. Bi; in the latter case the curve would remain 
norizontal as long as the two conjugate solutions existed, 
and then it would show a break and fall continuously to 
the euteotio point. An examination of the curve would 
show that no definite conelusion with respect to these 
points could be arrived at, nor did the micro-photographs 
help in the matter, since they were in all probability 
oom]plioated by changes whioh had taken place in the 


solid on cooling. The above oalculation, however, would 
jioint to the non-formation of the compound Cu,Bi, so 
that tho bismuth probably dissolved in the copper without 
uniting with it. 

If tws wore BO, it would be easy to calculate whether 
the bismuth was present as single or double molecules. 
The following table gives the calculated [leroentages of 
bismuth noocssary to produce a given lowering of the 
freezing-point, assumii^ that bismuth is (a) monatomio, 
( 6 ) diatomic, in solution. The copper-antimony alloys 
were again taken as the basis of the calculation:— 


Lowering of tho 
freezing point. 

Found. 

Per cent. Bi 
Calc, for BI. 

1 

' Calc, for Big. 

65* 

11-6 

9-1 


105* 

28-5 1 

1«*5 

28*4 

176“ 

62-0 

2e>8 

! 

4d'0 


The figures were in favour of the association of bismuth 
when dissolved in copper, agreeing with what Bamsay 
found for the solution of bismuth in mercury and with 
what Heyoock and Neville found for the solution of 
bismuth in tin. Much valuable information with respect 
to the interpretation of Mr. Hiorns’ results in the light 
of the phase rule, end of the micro.photogrephs, would 
have been obtained if the complete cooling curves of 
tho various alloys hod been observed, and not simply the 
freezing points. Baykoft's curves for the copper-antimony 
alloys were rea<iily interpreted by the phase rule, but 
Mr. Hiorns had never been able to obtain curves which 
agree with those of Baykotf. 

Mr. F. H. Aujook said that the close analogy between 
the formulas and figures relating to tho various elements 
and their place in tho periodic system had struck him. 
Some figures were given for phosphorus, arsenic, and anti¬ 
mony, viz., U per cent., 28 [ser cent., and 38 per cent, 
resfsectively, and these bore a strong relation to the 
atomic weights, while the same remark applied to the 
formulas. That lead did not oome within the same 
category could be thus explained, because its place in 
the periodic table was very different from that of the 
other three elements. 

Mr. K. Lewis said that in the lost part of his paper, 
Mr. Hiorns seemed to overlook the point that in praotioe 
tliere were two distinct methods of making copper: there 
was the copper cost direct from the refinery fumaoo, and 
that whioh was cost from the crucible. If phosphorus 
was added in the refining furnace in order to get a good 
easting, the copper would be absolutely spout, but in 
oruoible furnaces if tho copper wore of good quality 
phosphorus might bo added. But one could not oast 
good copper tubes from crucibles with ordinary copper 
such os Mr. Hiorns seemed to suggest. Then, mth 
regard to the statement that metals like lead existed as 
oxide in commercial copper, load oxide was a very fusible 
and brittle substance, and if lead were present as oxide 
it was rather improbable that copper containing it would 
be a tough metal. It seemed more probable that the 
lead present in commercial copper existed as metallio 
lead dissolved in tho oop[)er oxide euteotio, the same as 
lead was dissolved in the copper-arsenic eutectic in arsenical 
copper. 

Mr. Hiobns, in reply, said he felt extremely grateful to 
Mr. Rosenhain for pointing out some of the probable 
errors in the paper, or rather in the manner in whioh 
certain points were interpreted. He also thanked Dr. 
Price for showing by oaloulation how the experimental 
work agreed in some of the cases with the oaloulations. 
With regard to Mr. I^ewis's remarks, he only olsiined 
for bis experiments the properties obtidned under the 
conditions of the experiments, that was, with perfectly 
pure copper, and ho purposely did not go into the question 
of the exact manner in whioh elements ooourred in com¬ 
mercial copper. Ho had only stated tho view as to im¬ 
purities assumed to exist as oxides, but from what he 
brought forward and from the examinatioa of thau 
ooTVes it would be seen that it was probable that some 
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of these compoands did not exist as oxides but in some 
other form. The readiness with which phosphorus 
oombined with copper was apparent, and the question 
was whether the compound was decomposed in the 
presence of smali quantities of oxygon. 


London Section. 

Meeting hdd at Burlingion House, on Monday, 
June ll^A, 1906. 


MR. A. (3. SALOMON IN THE CHAIR. 

PURIFYING AND STABILISING GUNCOITON. 

BY B. ROBERTSON, M.A., D.SO. 

In the manufacture of guncotton the material, after 
nitration, is purified and rendered stable by a process 
commonly referred to as the boiling of guncotton. This 
process has been the subject of a considerable amount of 
experimental work at the Royal Gunpowder Factory, in 
the course of which trial has been made of many different 
schemes of boiling. The description of some of these and 
of the method adopted as a result of the trials forms the 
subject of the ])rcsent pa(>or, which is contributed by 
permission of the Su{X'rintcndent. 

It is the object of such a process to secure a guncotton 
of the greatest possible olieraical stability in the minimum 
of time and with the least decomposition of the substance. 

When dealing with the question of the stability of gun- 
cotton, experience has conclusively shown that results of 
small scale experiments, whether with laboratory appa¬ 
ratus or with small wooden vessels, arranged to simulate 
the conditions obtaining in the largo boiling vats, are 
altogether misleading ami useless; the conclusions 
arrived at in tlie present instance will, therefore, be founded 
on results obtained on the largo scale, when quantities of 
1,000 kilos, of guncotton ore boiled in largo vats with 
10,000 kilos, of water or other solution. 

In these experiments, the cotton was nitrated by the 
displacement process, and was treated with cold water till 
app^ntly neutral, before transferring to the boiling vats. 

like objects of the next oiieration—bailing of the gun¬ 
cotton—are to free the material from certain im¬ 
purities, such as traces of free acids, unstable products 
of the nitration of the cellulose, among which arc mixed 
cellulose nitro-sulphurio esters, possibly eolltiloso nitrous 
esters and unstable bodies arising from the action of the 
nitrating acids, both on the cotton oellulose itself, and on 
the less resistant celluloses which inevitably occur as 
traces of seed husk, etc., in the cotton used for the 
manufacture. 

Of these impurities the j) 08 sibility of the presence of 
nitro-sulphurio esters in nitration products of cellulose 
was recognised by Cross and Bevan (Ber. 34,2490 [1901] 
and later, Ber. 38, pp. 1859 and 3531 [1905]), and to the 
presence of these mixed esters the instability of some 
nitro-oelluloses was ascribed by C. Napier Hake and 
R. J. Lewis (Journal of Society of Chemical Industry, 


24,874 [1905]). Lunge and Bebie (Zeita. fur ansew. Chemie 
22, p. 539 [1901]) considered the possibility of the forma¬ 
tion of cellulose nitrous esters, and made experiments 
on the stability of guncotton prepi^d from acid mixtures, 
both free from and with the addition of nitric peroxide, 
and Berthelot (^mptes Rendus, 17th Sept., 1900) has 
also suggested the formation of nitrous esters. Of other 
impure products of nitration of cellulose, nitrated sugars 
of small stability are indicated bv the work of Will and 
Lenze (Ber. 31, p. 68 [1898]), and the solubility of products 
of liqueous character in nitrating acids, and instability 
of the nitrate formed, are dealt with in “ Cellulose,’* p. 1.32 
and, in Researches on Ck)nu]o 80 ,** p. 131, by CtoM and 
Bevan. 

For many years guncotton at Waltham Abbey has been 
purilied by boiling with water in large vats, the water 
being raited to the boiling point by steam introduced 
and distributed below the false bottom of the vat. At 
the finish of one boiling, the water is run off, and replaced 
by fresh water, which is again raised to the boiling point 
by steam, the actual time of ebullition being taken as the 
duration of the particular boiling. 

Investigations as to the best method of purification 
have been made in two main directions. In the first 
place, the effects of variations in the relative duration of 
the different boilings with water were studied, and, 
secondly, experiments wore made with various alkaline 
treatments. The investigation involved a large amount 
of analytical and experimental work, as for each of the 
boilings, of which there would bo from seven to sixteen 
in one exjKrimont, (a) the wash waters were examined 
for free acid or alkali, sulphates, nitrates, and nitrites, and 
(6) the corresponding guncotton was examined for nitrogen- 
content, insolubility in ether-alcohol, solubility in acetone, 
percentage of sulphate present, mineral matter, and tested 
for purification and stability by the Abel, Will, Bergmann, 
and Junk, fume and other tests. From the r^ults of 
this examination of the wash waters and<of the progrcHs 
of the guncotton in stability with each successive boiling, 
deductions wore then drawn as to the relative merits of the 
different methods of boiling. 

I. Boiling wUh uxUer alone .—The newly nitrated gun¬ 
cotton, after it has received a washing with cold water, 
although apparently neutral to litmus (unless pressure 
bo applied) in reality contains a considerable quantity 
of the nitric and sulphuric acids of the nitrating mixture 
still adhering to the fibre, amounting to about I per cent, 
of acid (as H 2 SO 4 ) calculated on the guncotton. Aj» 
will appear later, this acid is found to play an important 
part in the economy of the process, so that if there were 
a thorough elimination of nitrating acid by the cold 
water washing, an addition of acid to the initial boilings 
would be advisable. The water used for boiling was 
ballast-filtered water containing lime as carbonate to 
the extent of 20 parts per 100 , 000 , and sulphurio acid 
in the form of calcium sulphate to the extent of 6 parts 
per 100 , 000 . 

Experiments were made to determine which of the 
two processes was to be preferred, namely, [A) a scheme 
of boiling charaoterised by long boilings at tne beginning 
with shorter boilings at the end, and (B) one with short 
boilings at the beginning and long boilings later. The 
former of these treatments was found to be in every 
way the bettor, as the following comparison will show. 


Wash Waters: 
SUmlaatlon of free acid .... 

▲IkaUnlty . 

Mltrtto . 

Sulphate . 


Treatment A. 

Long followed by short boiling. 


First and second bolUnsi add. 

Soon reaches a constant. 

Kites to a raaximonu then decreaaes. 
Reaches ndnimum earlier than In B. 


Treatment B. 

Short followed by long boUlngt. 


First to third or fourth boilings add. 
Towarda end decreases from a mmTitnnm . 
Steadily increases. 


Kltrofen . 

SoiublUtv In ether-aleoboi . 

Free add In G/C of early boUlQ^i . 
organloally 


Sulxdnuio add organloiUly combinM .... 

Abet heat teat at 7«’4* 0... 

Paste (O/O^N/^ beat test at 76‘4* 0. .. 
Stability teste (WIU. Bergmann and Jnnk, 
fume and oteer teste) . 


Practically the same as B. 

Tendency to be lower than with B. 
Small in quantity after first boUlngs. 


Not reduced to same extent till after Ufird. 


Noticeable only after flnt boUlug and smaU In much greater quantity in early H^nngii 
in quantity. persisUng tlU the third or fourte. 

Over 10 ' at third boiling. Over lO' at sixth boUlng. 

Over 10' at foi^h boUiag. Over 10' at seventhlbriniui. 

StabUity is attained at an earlier stage than 
with treatment B. 
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From this oomparison it is evident that the ioimer 
boUinge at the beginning (two perioda of 12 houra in thia 
oMe) are inperior to short initial boilinga (of 4 or 2 houra 
for example}. Examination of the results of analyses 
of the wash waters brings out the advantage of the more 
prolonged initial acid treatment in hydrolysing impurities, 
as is shown by the earlier attainment" of the normal 
minimum of sulphate in the water, and also points to 
the disadvantage of prolonged later boilings (two periods 
of 12 hours in this case) as tending to decompose the 
guncotton, for under these conditions the nitrites in the 
wash waters are found to increase with simultaneous 
disappearance of the alkalinity of the water. If the later 
boilings be prolonged, the m'trous acid produced either 
by the intrinsic decomposition of the guncotton at this 
temperature, or by the hydrolysis of the nitric ester by 
the calcium carbonate in solution, may neutralise the 
latter so that the guncotton is being treated in a neutral 
or even slightly acid solution. 

Turning next to the guncotton itself, the importance 
of a thorough boiling in the solution of dilute acid which 
proceeds from the traces of nitrating acids retained by 
the guncotton i^i again apparent. Thus, by this treat- 
ment, the sulphate organically combmed with the gun¬ 
cotton has practically disappeared after boiling for 12 
hours, whereas with tne shorter initial boilings its gradual 
elimination by hydrolysis can be followed step by step. 
Experiments with the Will and other teats have shown 
that guncotton containing this sulphuric ester is in a 
highly unstable condition ; its early removal is, therefore, 
a matter of importance. The guncotton was also 
examined after each boiling as to ite progress in purifica¬ 
tion and stability by the numerous tests mentioned in 
the Table, and it "was found that the scheme in which long 
lioilings in dilute acid were followed by gradually shorter 
neutral or faintly alkaline boilings, was sujierior to that 
in which short initial boilings were succeeded by long 
find ones, inasmuch os not only by the “ trace tests 
but also by those tests which involved a wider decom))OBi- 
tion of the guncotton such as the tests of Will, Bergmaun 
and Junk, etc., purification and stability of the material 
were obtained more readily and earlier by the former 
treatment than W the latter. 

II. Alkaline Treatmente .—Practically speaking, the 
alkalis that would be chosen for trials in connection 
with the boiling process, are sodium and calcium hydrate, 
of the caustic alkaUs, and sodium and calcium carbonate 
of the carbonated alkalis. 

Effect of boiling in cauHic liquort .—In an experimental 
boiling in which lime water was employed, this solution 
was used in the vat for displacing the water present in 
the guncotton. After this the guncotton was given 
four 3*hour boilings with saturated lime water, boiling 
being thereafter continued with the ordinary water. 

A well-marked feature in this experiment was the 
tendency of the wash waters to develope free sulphuric 
acid after having been alkaline. The following table 
shows the nature of the clmnge. 


The first change towards acidity (at the 7th boiling) 
oooorred in the usual course of boU^, but the secona 
(at the 13th boiling) after the vat had been standing fur 
a week. The sulphuric acid thus developed and found 
in the vat water is doubtless derived from the decomposi¬ 
tion of sulphuric acid organically combined with the 
guncotton. Besides this, the method of boiling in question 
was found to have many other disadvantages. Although 
the strength of oven a saturated solution of Ca (OHs)ia 
small (O.IC per cent.), the hydrolysis of the nitric ester 
was considerable. This woe shown by the abnormal 
proportion of nitrites found in the earlier boilings when 
caustic lime solution was used, for example 0*04 per cent, 
as UNO 3 in the 4th, and by the rise in soluoUity in 
ether-alcohol of the guncotton. The greater activity 
of hydroxyl over hydrogen ions in the saponification of 
esters has been shown oy Wijs (Zeit. ftir rhjn. Ch. 12, 
514 [1893]) to bo in the ratio of 1,400 to 1, and is no 
doubt the cause of this breaking down of the nitric eater 
as well as of the fact that the guncotton underwent a 
physical change, losing its strength of fibre, and becoming 
short and friable. 

As regards stabibty, the guncotton treated in this way 
gave distinctly poor results, when tested by Abel, Will, 
and other tests. 

These objections—the somewhat drastic hydr(^;^u» 
of the ester with rise in solubility in ether-alcohol and 
breaking down of the fibrous structure of the guncotton 
having been confirmed on a smaller scale with dilute 
oaustlc potash solution, it was not thought to be necessary 
to proceed farther on the large scale m the direction of 
boiling With other caustic alkaline solutions. 

Effect of boiling wUh alkaline carhonatea.-^A prooeia 
for tailing guncotton which was employed by a |nivate- 
company in this country until within the last few years, 
consisted in boiling the pulped guncotton with chalk in 
iron vessels, but the results obtained as regards tl^ 
stability of the product—wliioh was submitted to the 
Superintendent of the R.G.P.F. for examination-—were- 
so poor that the process of boiling was abandoned by 
the company. 

Indications as to the effect of boiling in presence of 
CaCOj, and of its failure to effect stability without an 
initial acid treatment, have been frequently observed. 
Thus, in the experiment with caustic lime solution, a. 
considerable quantity of CaCOg was formed by the action 
of the CO 2 present in the steam on the C!a(Ol{g) and the 
succeeding boilings may be considered as being examples* 
of boiling in presence of excess of CaC0«. The result 
was nevertheless unsatisfactory, as was shown. Again, 
it has not been found that any marked imfBovement in. 
stability has resulted from oon^nued boiling of guncottoDi, 
with the usual water which contains a small quantity 
of (])aC 03 . 

With sodium carbonate solution, an experimental 
boiling has been made. The scheme of boiling oonsitteci 
in two 4-hour boilinga with Na^GOj solution of 0*5 per* 


ChtnooUon in vat heated teilh Oa{OH )2 solution to displace water and boiled 3 hours with 4 changes of this sofn/Mm; 

then boiled toiih ordinary water. 


Boiling. 

Wash Waters. 

Ko. 

Time 

Hours. 

Kature ot water 
after boiling. 

AlkaUttity of 
water aa per 
cent. CaCOa. 

' Acidity of 
water as per 
^ cent. HtSOa. 

Total sulphuric 
acid in water 
per cent. 
Ht80«. 

Nitrite 
water as per 
cent. HN0|. 

B«804 in 
iitC as 
per cent. 
HaSO*. 

4 alkiUinii bolUsg. 




1 

1 



Neutral 



1 0-014 

0-010 


6th 

4 

Alkaline 

0*0020 

.... 

0-012 

0-010 

0-42 

7th 

4 

Acid 

— 

0-002 

0-016 

0-011 

... 

6th 

4 

Acid 


0-001 

0-016 

0-016 

.... 

tth ' 

4 

Acid 


0-002 

! 0-016 

0-014 

... 

10th 

2 

AJkalina 

0-0006 


1 0-012 

0-016 

0-66 

11th 

2 

Alkaline 1 

0-0020 


1 0-016 

0-012 

.... 

12th 

2 

Alkailue l 

0-0006 

..... 

1 0-012 

0-008 

0-85 

ISth 1 

4 

Acid 

1 ~~ 

0*017 ' 

0-066 

0-001 

..i. 

Itth 1 

4 

Acid 


O-QOS 

0-016 

0-012 


litii 

2 

Neutral 

1 —. 

... 

0-016 

0-010 


16th 

2 

Alktiliie 

0-0066 


j 0-010 

0-006 

0 ^ 
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ROBERTSON—PURIFYING AND STABILISING GUNCOTTON. 


tJtilr 16.1906. 


«eat. strength, followed by eight 4-hour boilings and 
three 2 -hour boilings, all of 0*2 per cent, strength. 

Examination of the wash waters showed that the 
alkali originally present to the extent just mentioned 
had almost disaptwared by the end of each boiling, while 
the proportion of nitrite (as HNO 2 ) was 0.05 per cent, 
or about ten times the quantity found in tlie later boilings 
with water. 

Examination of the guncotton showed that the solu¬ 
bility in ether-alcohol had risen t<i a high figure (171 per 
oont. as against 6.4 per cent, in a control experiment 
with the usual boiling) and that the guncotton, oven 
after ten boilings, still contained more than three times 
the C[uantity of sulphate that is found under the usual 
eonditions. The quantiiv of Na 2 C 03 which disappeared 
was about 6 kilos, per hour. It was also observed that 
the guncotton fibre became disintegrated at an early 
•tage, to a less extent than with emoium hydrate, but 
etilTto a much greater extent than in the usual process. 

It is therefore evident that the hydrolysis of the nitric 
ester in the dilate solution of NojCOs employed, is of 
too drastio a nature and produces finally an unsatisfactory 
guncotton. * ‘ 

This investigation has afforded the foliowring informa¬ 
tion on the noiling of guncotton. The experimental 
boilings have shown that for the elimination of impurities 
from the guncotton and the rapid attainment of a stable 
product, boiling in dilute acid at the beginnii^ of the 
nrocess is superior to an alkaline treatment. This acid 
boiling should not bo unduly curtailed, or elimination 
of impurities will bo rendered difficult. In the present 
instance, an initial 12 hours’ acid boiling has been found 
efficacious. The quantity of acid loft in the guncotton 
from the nitrating process, will downd on the nature of 
its treatment after nitration, ana on the alkalinity of 
the water. It is important to avoid pushing this 
elimination too far, as actual experiments have shown 
that deficit of acid in the first Imiling retards the purifying 
and stabilising process. It would not be possible to giVe a 
figure appliciriuo to all cases, but it may be mentioned 
that good results have been obtained when tlio first wasii 
water is found to contain acids equal to 1 per cent, 
(as calculated on the guncotton present. 

. in the process of manufacture, the quantity of acid 
in the first boiling were found to be too small, the addition 
of a small quantity of acid would be advisable. 

As showing the degree of elimination of one of the 
imparities—tne cellulose nitro-sulphuric ester—the per¬ 
centages of total sulphate in throe guncottons, manu¬ 
factured at the time of writing, may l>e quoted. These 
are 0*09, 0’07, 0*05, 0*07 per cent., and fall much below 
the proportions found by Hake and Lewis (/oc. cit., p. 377) 
oven alter removal by them of sulphates soluW in 
water and dilute acids. 

After the ooid period has pc^sod and the guncotton ie 
being boiled in water faintly alkaline from the presence 
of ofissolved calcium carbonate, it is inadvisable to 
prolong this process unduly as no improvement in stabiUty 
IS produced, and the guncotton is slightly decom)K>sod. 

The alkaline treatments which were investigated did 
not prove so efficacious as the initial acid boiling in 
removing impurities, and had the additional disadvantage 
of producing a considerable hydrolysis of the nitric 
ester itself. 

As a result of those experiments, the present method 
- 4 >f boibng was adopted at the R.G.P.F., namely, 12-^12 + 
4+4 + 4 + 44-4-f‘24‘2-4‘2 hours, with scold water washing 
Jjlptween the first and second, and second and third 
'filings. 


Discussion. 

Col. Nathan said it was not perhaps his jilace to 
-criticise a paper which had originated in his lal^ratory, 
but he might add a word or two of explanation as to its 
oridn. When the manufacture of guncotton was start^ 
at Waltham Abbey by what was now called the displace¬ 
ment process, it was evident that the guncotton, as it 
went to the boiling vats, was capable of bdng stabilis^ 
with less boiling wan gunootton made by the old Abel 
process* and they ,oame to the oonoluston that it was 


time to thoroughly invMtigate the chemistry of the 
purifying process. Dr. Robertson went to work, not in 
the laboratory, but on the manufacturing scale. They 
used the ordinary gunootton vats of 1,000 kilos, capacity, 
and submitted the gunootton to various treatments in 
their vats, and this paper had given the resulte obtained. 
On© practical result boa been to reduce the time of boiling 
from 72 to 50 hours, which of course meant a considerable 
economy in steam. He did not say the same results 
would follow the adoption of that system in other factories, 
because purification no doubt depended to a great extant 
on the character of the water which was used, but he 
fancied that, as they had made such a big reduction in 
the time of boihng it would bo possible for other factories 
to do the same if they adopted the process, which ho thought 
was a chemically sound one. Being desirous at all times 
of assisting the trade, ho came to the conclusion that 
the results of these experiments should be made known, 
and there was no better way of doing it than to arrange 
for Dr. Robertson to read a paper before the Society of 
Chemical Industry, and the sanction of the War Office 
to his doing so had therefore been obtained. He hoped 
it might be of use to the trade, and tr.isted that from 
time to time they would be able to give information on 
other points which might come to light in the courae of 
their investigations. 

Prof. W. R. Houokinhon said he gathered that the 
author hod been using a little acid to help in the hydrolysis 
of what he considered the moat serious matter in 
coimeotion with guncotton, sulphates of cellulose, which 
undoubtedly remained in and were tho cause of slow 
or rapid decomposition. A slight amount of acid in 
the earlier hot washing was more active in hydrolysing 
some of these sulphates than water alone. 

Mr. W. F. Rbid said that in 1881-2 he hati carried out 
numerous experiments on this subject, but tho endeavour 
to get tho material alkaline in the first stage had probably 
been tho cause of failure. Was the separation of the 
water from these numerous boilings carried out simply 
by draining off, or wore other steps taken to diminish 
the quantity of residual water, because it became a matter 
of importance when the water available was not pure 7 

Mr. J. F. Bbioqs stated that together with Messrs. 
Cross and Bovan (this J., 1906, 685, 1251) he had investi¬ 
gated this matter in another aspect in connection with 
the aceto-sulphates of cellulose. They found that even 
under the action of cold distilled w'ater and still more 
of boiling water, the sulphuric acid residue of these mixed 
esters was gradually split off, whereas on treatment 
with alkaline solutions the whole of the acetic acid residue 
could bo eliminated bv saponification whilst the combina¬ 
tion between the cellulose and the sulphuric acid remained 
intact in the form of a cellulose sulphate. This l)ehaviour 
was explained by the fact that the sulphuric acid residue 
in these esters exists in tho form of —SO 4 H, which is 
readily hydrolysed by the action of water or acids, but 
which becomes —SO 4 M' in presence of alkalis, towards 
which it is remarkably stable. Further, by treating 
guncotton with the sulphating reagent they had succeeded 
in combining quantities up to 10 j^ior cent, of sulpburio 
acid with the cellulose, displacing a corresponding 
quantity of the nitric acid. Thus they hod been able to 
study the properties of the mixed sulphuric esters of 
cellulose in the gross, rather than in the minute propor¬ 
tions in which they occur in gunootton. 

Dr. Rossbtson in reply said it was not possible to 
go into the matter of the organically combinen sulphuric 
acid, but when the paper was published it would be seen 
that organic sulphate was unaoubtodly present in some 
produote of nitration, and about the instability of gun¬ 
ootton containing this organic sulphate there was no 
doubt whatever. Experimental products had been 
obtained wliich, although they gave a good Abel test, 
were proved by storage trials ana other tests to be quite 
unstable, and in these the organic sulphate was present 
in considerable quantity. The methra of reducing it 
to an almost vanishing point on the large scale was the 
method of acid hydrolysis at the start. In reply to 
Mr. Reid, the water wm strained off from the vate. 
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MOOBE—ANALYSES OF JALAP AKD ASSAFCEfllDA. 
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ELECTEO-CSHEMICAL PROBLEM OP THE FIXATION 
OF NITKOGKN. 

BY niorissoii p. a. ocyb. 

Ekratitm. 

This J., June 30. 1900, p. 671, col, I, lino 4, for 
“ 1860 kilos. HNOg ” read ‘M174 kilos. HNO,.” 


New York Section. 


Of the 27d aamplos ezamined, only fifteen were equal 
to or above the standard of 11 per oent. of resin pre¬ 
scribed by the Treasury regulations This result and the 
average content of 5*95 mr oent. of resin go to confirm tba 
statement that low-grade jalap is of frequent ocourrence, 
and show the extremely variable character of the drug 
as imported into this country. An inspection of the resuita 
obtained in packages of the same lot also show that they 
vary greatly. 


Meeting held at Chemists' Club, on Friday, April 20ih, 
1900. 

nil. RtTSSBLL W. MOORE IN THE CHAIR. 


ADDITIONAL ANALYSES OF ASSAFCBTIDA. 


ANALYSES OF JALAP. 


BY HTTSSELTs W. MOORE. M.A., M.flO. 


BY RUSSELL W. MOORE. M.A.. M.SC. 

At the reading of a paper by me on this subject biifore 
the Section on March 25th, 1904 (this J., 1904, 412) in 
which the average resin content of ninety-eight samples 
of jalap was given as 12*00 per cent., some discussion 
arose as to whether this was nut an excessive average for 
the jalap to be found in the market. One member of 
great experience, in dealing with crude drt^s, gave it as 
nig opinion that jalap testing as high as 12*60 tier cent, 
of rosin was not easily obtainable, and that the ordinary 
jalap of commerce averaged from four to seven per cent, 
of resin. Since the former pa^wr was written 1 have 
had occasion to test a much larger number of jalap samples, 
the results of which are here given, the different lots being 
separated by linos: — 


1 

4*82» 

58 

4*70 

116 

4*76 

172 

7*00 

230 

6*14 

2 

6*70 

59 

:>*12 

117 

6*76 

173 

6*31 

231 

4*76 

3 

2*10 

60 

8*80 

118 

4*80 

174 

6*94 

232 

6*64 

4 

6*00 

61 

5*12 

119 

3*00 

175 

6*70 

233 

6*87 

5 

6*70 

02 

3*87 

120 

0*76 

176 

4*60 

234 

6*86 

— 

_ _ 

*03 

4*20 

121 

6*00 

177 

4*00 

236 

4*14 

n 

4*04 

04 

6*31 

122 

4*70 

178 

5*89 

286 

3*80 

7 

6*75 

05 

0*62 

12.3 

0*00 

179 

6*44 

287 

4*14 

B 

6*47 

00 

8*76 

124 

6*00 

180 

6*26 

238 

5*04 

e 

R*a 

67 

7*60 

125 

7*06 

182 

7*38 

239 

3*a36 

10 

4*25 

68 

6*H9 

126 

11*76 

183 

5*38 

240 

5*00 

11 

6*26 

60 

4*62 

127 

6*61 

184 

11*38 

241 

6*30 

12 

6*19 

70 

0*25 

128 

6*66 

186 

16*63 

242 

8*14 

13 

5*82 

71 

4*00 

129 

6*26 

186 

13*60 

243 

7*00 

14 

3*69 

72 

4*87 

130 

3*12 

1H7 

13*13 

244 

6*14 

15 

6*00 

78 

6*31 

131 

4*81 

188 

4*66 

245 

4*80 

16 

4*00 

74 

4*76 

132 

3*02 

189 

4*60 

246 

6*93 

17 

5*12 

75 

4*87 

183 

5*12 

190 

2*66 

247 

4*76 

18 

6*2U 

76 

5*00 

]»4 

4*00 

191 

4*63 

246 

4*04 

10 

6*12 

77 

4*00 

136 

4*66 

192 

6*03 

249 

4*93 

20 

11*60 

78 

7*37 

130 

6*60 

198 

4*31 

250 

7*00 

21 

6*20 

70 

6*62 

137 

3*20 

194 

6*00 

251 

4*14 

22 

7*80 

80 

8*12 

1.38 

6*06 

196 

8*76 

262 

.H*71 

23 

4*75 

81 

5*62 

139 

0*18 

196 

4*31 

263 

5*00 

24 

8*06 

82 

7*26 

140 

0*81 

197 

8*60 

254 

4*00 

25 

7*81 

88 

5*37 

141 

7*75 

198 

6*38 

265 

4*77 

26 

8*70 

84 

5*76 

142 

6*31 

100 

3*94 

256 

6*71 

27 

6*98 

85 

8*94 

143 

6*62 

2U0 

6*38 

257 

6*43 

28 

6*10 

86 

6*60 

144 

6*88 

201 

8*80 

258 

8*86 

20 

6*62 

87 

7*50 

145 

8*60 

202 

4*88 

-- 


80 

5*40 

R8 

4*37 

146 

4*38 

203 

4*13 

259 

12*00 

81 

6*25 

89 

7*20 

— 


204 

4*88 

260 

14*00 

82 

5*75 

60 

6*70 

147 

6*00 

206 

0*88 

261 

11*80 

88 

4*20 

01 

8*06 

148 

5*81 

200 

5*44 

262 

10*20 

84 

6*81 

92 

4*38 

149 

6*94 

207 

5*44 

208 

14*30 

85 

9*00 

08 

8*38 

160 

7-48 

208 

8*90 

264 

11*20 

86 

6*12 

94 

4*38 

161 

3*04 

209 

4*26 

265 

10*00 

87 

5*00 

96 ' 

5*38 

152 

5*88 

210 

3*94 

266 

11*00 

38 

6*62 

96 

6*12 

153 

0*44 

211 

9*00 

267 

11*80 

99 

6*87 

97 

4*50 

154 

0*25 

212 

2*04 

268 

18*60 

40 

4*60 

98 

6*00 

166 

6*88 

213 

6*38 

269 

8*80 

41 

5*50 

09 

6*62 

150 

6*33 

214 

6*13 

270 

10*40 

42 

6*50 

100 

4*94 

167 

6*81 

216 

6*06 

271 

13*43 

48 

4*62 

101 

7*78 

168 

4*69 

210 

8*89 

—__ 


44 

6*12 

102 

8*69 

169 

6-69 

217 

6-00 

272 

0*29 

45 

4*06 

108 

4*62 

160 

6*19 

218 

4*25 

273 

10*20 

46 

4*87 

104 

6*62 

161 

6*94 

219 

4*81 

274 

7*43 

47 

4*87 

106 

4*89 

102 

6*81 

220 

2*19 

275 

10*43 

48 

4*26 

106 

3*50 

162 

9*19 

221 

4*88 



49 

4*87 

107 

6*76 

163 

5*25 

222 

8*44 

276 

4*82 

66 

6*60 

108 

4*89 

164 

6*60 

223 

6*88 



61 

6*19 

109 

0*06 

165 

6*53 

224 

4*38 

Maximum 

52 

4*70 

110 

5*26 

166 

9*19 

— 


15*63 

58 

6*12 

111 

4*93 

107 

4*04 

225 

3*86 

Mlnimtim 

64 

4*87 

112 

4*88 

168 

4*19 

220 

4*70 

2*10 


66 

8*60 

118 

6*31 

169 

7*00 

227 

8*00 


56 

6*26 

114 

6*06 

170 

6*38 

228 

2*86 

Average 

67 

4*81 

116 

7*65 

171 

4*89 

220 

9*71 

5*95 



« Ko. 1 was an average of ten eiunpki. 


The analyses here given are for the purp<^ of com- 
parison with those previously published in tnis Journal. 
The method of analysis followed was identical with that 
described (thiH J., 1899, 987). The samples represent 
many lots iiiqtori^ at ports other than iNew York, the 
separate lots Inung indicated by linos. The following 
results were obtained :— 




61 

60*18 

62 

62-45 

63 

28*00 

64 

64-00 

65 

65*15 

06 

40*00 

67 

43*75 

68 

55*16 

69 

18*55 

70 

24*40 

71 

25*00 


20*00 

— 


18*80 

21*05 


4t) 2Ma 

75 30*10 

49 33-20 

76 33*00 

ao 31-40 

77 60*40 

61 57*30 

78 61*70 

52 55*10 

53 58*56 

54 60*55 

55 47*20 

56 57*80 

57 39*60 

r>8 50*00 

69 63-20 
60 58*! 10 

79 86*60 

80 22*60 

81 52*50 

82 24*90 

83 16*60 


Per 
No. cent. 
Eestn. 


84 

17*70 

85 

21*00 

86 

16*60 

87 

16*50 

88 

27*45 

89 

18*80 

90 

16*50 

91 

18*80 

02 

18*60 

93 

21*00 

94 

18*10 

95 

30*00 

06 

17*40 

97 

17*60 

98 

15*25 

99 

18*90 

100 

17*60 

101 

18*80 

102 

17*10 

103 

18*15 

104 

17*80 

106 

11*80 

106 

14*25 

107 

18*95 

lOH 

17*26 

109 

i7*00 

110 

18*50 

in 

19*05 

112 

16*20 

113 

18*90 

114 

14*05 

115 

9*86 

116 

21*20 

117 

18*20 

118 

31*50 

119 

15*10 



Per 

No. 

cent. 

Besin. 

120 

16*60 

121 

18*45 

122 

17*00 

128 

19*50 

124 

15*00 

125 

26*75 

126 

86*90 

127 

14*50 

128 

19-40 

120 

28*30 

180 

18*50 

181 

18*76 

182 

16*60 

183 

20*60 

184 

21*20 

185 

22*65 

186 

18*80 

187 

21*65 

188 

21*75 

189 

15*55 

140 

12*25 

141 

10*80 

142 

12*60 



MaxlmuiB 
65*16 per 
cent. 

Minimum 

0*85 

Average 

81*45 


These results have been tabulated for the purpoeelof 
comparison with previously published results. 

Tho figures in Table A, show only a total of 16*49 per 
cent, of the samples examined to contain the 50 per cent, 
of resin required by the Trestsury regulations, imd indioate 
the necessity of frequent chemical examinations of the 
importations of this drug. Much of the inferitw drug 
met with is fictitious in character, consisting of impure 
gypsum cemented together with assafentida rosin. Other 
samples were of an inferior quality, plainly due to crude 
and imperfect methods of oolleoting tho drug. Several 
samples of assafeotida resin were also tested, ^with tha 
following results:— 


Sesin from Aetajcetida. 

No. Kesin. No. Eesin. 

1 .,..91‘87 per oent. 3 .,..91*67 per cent, 

2 ....92*60 per cent. 4 ....94*89 per oe&t» 
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Tabli a. 



. No. Of Samples. 

Pea cent. 

Per eent. of 

' 1 






Betln. 

Iti Set, I 


Srd Set, 


(2) 1000. 

(3) 1001-5. 


1800. 1 

1000. ; 

i 

1001-6. I 

' (1) 1809. 1 

1 

1 to 10 . 1 

16 

0 

1 

7*03 

0-0 

0-70 

1 » to 16 . 

40 

0 

0 

20*H8 

0*0 1 

8'84 

16 to 20 . 

61 

5 

30 

87*10 

3*83 1 

i 27*46 

20 to 26 . 

10 

6 

1 17 

11*68 

2*00 I 

! 11*07 

25 to 80 . 

7 

0 

A 

4*27 

4*00 

6*63 

80 to .86 . 

4 

10 

13 

2*44 

6*87 

0*16 

26 to 40 . 

6 

18 

11 

1-83 

1200 

7*76 

40 to 46 .. 

46 to 60 . 

d 

25 

12 

13 

9 


10*06 ! 

8*00 1 

9*16 

0*34 

60 to 65 . 

/ Above 50, \ 

27 

21 

8 

7 

3*06 

24*67 1 

14*UU ! 

6*63 

4*93 

Abovo 60 ........ 

i 0 > 

16 

7 

, — 

8*07 1 

1 4*03 

Total . 

104 

1 1.50 

! 142 

100*00 

1 100*00 

i 100*00 


Yorkshire Section. 

Meeting held at the Univcrsittj, Leeds, on Jvne 1906. 

FROr. A. 0. OREEy IN THE CHAIR. 

THE DIRECT ESTIMATION OF NITROGLYCERINE 
IN COHDIl'E, Ac. 

BY OSW^ALD 8ILBBRRAD, PH.D., HENRY ABLBTT PHILLIPS, 
AND HENRY JOHN MERKIMAN, 

No lijethod has hitherto been devised for the direct 
estimation of nitroglycerine in cordites and allied explo- 
stves. It is customary to extract the nitroglycerine and 
mineral jellv with ether, and to weigh the residual nitro> 
celluloM, Methyl alcohol is used to separate the nitro- 
giyoerine and mineral jelly, the latter being weighed 
and the former determined by dirferenoe. The disadvaii* 
tages of having no direct rootluxl for tho estimation of 
such an important constituent of cordite as nitroglycerine 
are manifest. 

Firstly, the methods for the determination of mineral 
jelly are somewhat unsatisfactory. Thus, on keeping a 
powder, a certain wrtion of the mineral jolly becomes 
soluble in methyl aloobol, and is therefore estimated as 
ciitroslycerine; and secondly, it not infrequently occurs 
that the powder contains some additional ingredient, the 
presence of which|>recludos the estimation of nitroglycerine 
oy difference. 

The chief dilhculties mot with, in attempting to estimate 
nitroglycerine in cordite directly, are duo to the unavoid¬ 
able presence of a volatile solvent used for its BO{)aration. 
Such solvents interfere with the reactions of nitroglycerine 
to such an extent that all previous attempts to devise 
quantitative methods have l^en fruitless. 

The present method is based on the reduction of the 
saponification products of nitroglycerine to ammonia, 
and will be found to l>e satisfactory and accurate. 

Saponification alone does not give quantitative results. 
In tins connection Hay's work (Monit. Scient. [3] 15, 424) 
should be referred to. According to this author the 
saponifioation may bo represented by the following 
equation 

CaHafONOgls + 6KOH + CH3COOK + 

The imwent work has shown, however, that this reaction 
is not quantitative, ammonia mid other products always 
being simultaneously formed. 

Expeiumsntal. 

Direct evaporation of ethereal eoltUion of nitroglycerine. 
—A series of experiments in this direction show^:— 

(a) That ether cannot be removed from nitroglycerine 
without loss of the latter. 

((>) That the loss is reduced to a minimum when the 
removal of the ether is carried out at a low temperature 
in a current of air. 


(c) That even under tho most carefully controlled 
conditions constant results cannot be obtained. 

As an example, tlie followii^ experiment may be 
oiteu;— 

Weighed quantities of nitroglycerine were dissolved in 
ether, the ether evaporated in a current of air, and the 
nitrogen estimated by Lunge's method in the residue. 

0*4508 grms. of nitroglycerine originally taken gave 
140*8 c.o. of nitric oxide at 768*9 mm. end 19“ C. “18*24 
per cent. N. 
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0*4501 grms. of oitroglyoerino origiiutlly t4ken gftvo 
140*5 0 . 0 . of nitric oxide at 762*2 mm. and 22*8^ C.W 
18*07 per cent. N. 

This ooirespondi! to 98*58 and 97*69 per cent, of nitro* 
glycerine respeotirely. Experiments were therefore 
carried out with a view to devising a direct method for 
estimatins nitroslycerine in an e^ereal solution. The 
resuits which ultimately led to the development of a 
satisfactory method are briedy summarised in the fol¬ 
lowing table:— 


From the above results it will be seen that it is possible 
to overcome the difficulties attending the direct estimation 
of nitroglvoerine in ethereal solution (as obtained in the 
analysis of cordite) by reducing the saponifioation products 
with zinc, iron, and caustic sraa; under these conditions 
the nitrogen is quantitativ^y converted into ammonia. 

The apparatus* used is depicted in the accompanying 

* To be obtained of Mesan. Townion and Mercer (84. Camomile 
Street), or Meurs. MuUer and Co. (S, Orange Street. Red lion 
Square). 


Experiments on the quantitative estimation of nitro^yeerine tn ethereal solution. 


Conditions of experiment. 


I. Saponification by boiling tlie ethereal solu¬ 
tion with alcoholic caustic soda: 

Experiment 1 product titrated nnftltered 
•> 2 •• *» »» 

.. S .. filtered 

4 

II. Sapontfloation by boiling the ethereal solu¬ 
tion witi) alcoholic caustic potash for 28 
hours: 

Bxpwimeut 1 product titrated unfiltered 

M 2 

III. Saponification by heating the ethereal solu¬ 
tion with alcoholic caustic potash In a 
sealed tube: 

Experiment 1 for 0 hours at 100* C... 

IV. Saponification by warming the ethereal 
solution with sodium ethylate: 


solution with sodium ethylate: 
Experiment 1. 

,. 2. 


V. Saponified by heating the ethereal solution 
with alcoholic ammo^a la a sealed tube: 

Experiment 1 lor 0 hours to lOu* C... 

VI. Reduction of ethereal solutiou to ammonia 
by means of a copper xme couple : 

Experiment 1 in alkaline solution.... 

„ 2 in acid solution . 

VU. Reduction of ethereal solution to ammonia 
with zinc dust and sulphuric acid in 
presence of salicylic acid: 

Experiment 1 . 

VIII. Reduction to ammonia by boiling etliereal 
solution with tin and hydruchlono acid. 

Experiment 1 . 


IX. Rodnetion to ammonia by heating ethereal 
solutiou with stannous chloride and hydro- 
ohlorlo acid; exenss of stannous chloride 
estimated by titration with 1/10-normal 
iodine solution. 

Experiment 1 at boiling point of ethereal 
solution 

„ 2 .. 

3 for 6 hours at 100* in sealed 
tube 

4 .. 

5 „ . 

X Beduotlon of ethereal solution to nitric 
oxide by boUlng with ferrous sulphate 
and sulphuric acid: 

Experiment 1. 


XI. Estimation of nitroglycerine as ammonia 
produced by tim reduction of ite saponi- 
floation prodoota with sine iron and 
caustic soda. 

Experiment 1 ..... 

;; 8 !!!!!!!!!!!!!!!!!!!!;; 



Holeouiar 

Percentage, of the 

proportion of 

nltro glycerine 
taken, found by 

reagent per 
laoiecule of 

experiment. 

nliroglycerme 

taken. 

86*86* 

4-32 NaOH 

«C*48* 

4-32 KaOH 

88-46* 

4-42 NaOH 

89*10* 

4-46 NaOH 

84*86* 

4-23 KOH 

86‘10* 

4-26 KOH 

81-75* 

4-09 KOH 

86-lrt* 

4-31 CaHsONa 

86-53* 

4*33 OaHaOAa 

! 

1-88 NHa 

69-511 


54-20 


66-39 

- 


6-03 SnCIft 

_ 

6-40 8nCl| 

— 

9-76 SnClft 

88*35 

9-76 9nCl, 

81-49 

9 66 StiOlg 

st-6o: 

i 

100-18' 


99-43 

99-78J 

- 


The rcacUoD was hardly complete after 
24 hours boiling.t 

Ammonia was evolved and in three oases 
f estimated: 

(1) 1*89 per cent, of the total 
nltiogen present was evolved as 
ammonia. 

( 2 ) l>05 per cent .. 

(3) 2*09 per cent 


The reaction proceeds much more readily 
than in the above cases, being fully 
completed in 0 hours. Ammonia was 
invariably evolved and estimated is 
two oases: 

(1) 1*3 per cent of the total 
nitrogen present was evolved as 
ammonia. 

(2) 0*61 per cent. m 

The reaction is obviously incomplete, as 
at least 8 moleouiee of ammonia must 
be required. 

Traces of unchanged nitroglycerine could 
still be detected in the fiask after 
prolonged boiling. 


Reaction was very violent and all 
unsuited for quantitative work, 
are therefore not included. 


Reduction was carried on for 3 hours. 


In alt coses, the quantity of stannoas 
chloride used is InsulBolent to account 
for the reduction of all tho nitro¬ 
glycerine present. 


The nitric oxide was mixed with exosas 
of air. the nitric peroxide produced 
collected in standard causUo soda 
solution, and the excess of alkali tit¬ 
rated with N/10 acid. It was found 
impossible to bring about the oom- 
pletiou of the reaction event after 
prolonged boiling: wbllst unchanged 
nltrogl}*eerine invariably found ita umy 
into the absorption flask. 


Calculated to nitrogen this fs— 
18-68 per esnt. i Th*ninf 

X8*S9 per cent, r 

18.4fl p« OMlt. > ** 


* Tluae figures are oaicuiatad on the generally accepted equation for the saponification of oltroglyoarlne according to which 1 not 
ea this substance reqiUres 6 moli. of alkau. 

t la aq^us solutioa. tiis saponifioation far slower and less complete, whilst the presence of alcohol mrohlbies the use of to dro g ea 
peroxide. The method reoentiy published for the estimation of niferogen In nitrocellulose by means of '^nitron ** (!£. Busch. Ber. 81, 
1906. 1401) is therefore not appttoable. 
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diaCTams. Fig. 1 ia the appuratua uaed for extracting 
and saponifying the nitroglycerine, and Fig. 2 that uaea 
for reducing the produeta to ammonia. It will be noticed 
that the apparatua used for extraction and saponification 
is fitted throughout with ground glass joints and supplied 
with a very efticient <ohdonHer—these precautions are 
necessary in order to avoid loss of nitroglycerine, which 
is readily carried away in the ether vapour. 

The direct estimation of nitroglycerine in a cordite 
is carried out as follows:—A weiched quantity of the 
ground cordite, sufficient to yield about 2 grms. of nitro¬ 
glycerine, is placed in a thimble in the Soxhlet extractor, A, 
which is fitted up as shown in the diagram. Eighty c.c. 
of absolute ether is fioured into the flask, and extraction 
carried out in the usual manner. After the extraction 
of the cordite is complete, the thimble containing the 
residual nitrocellulose is washed uith a little fresh ether, 


Fifty c.c. of the solution are transferred to the flask, F, of 
j the reduction apjmratus (Fig. 2). Fifty grins, of a mixture 
' of powdered zinc (2 parts) and reduced iron (1 part) are 
added together with 50 c.c. of 40 per cent, caustic soda 
solution and the ammonia distilled off iif a slow current 
of air and collected in standard acid (about 75 c.c. N/10 
I acid) in the absorption flask, U. The excess of acid is 
then titrated back. One c.c. of N/10 acid corresponds 
to 0*00757 grm. of nitroglycerine. 

The following oxamj^es, which show the nitrogen 
I present as nitro^ycerine, will serve to illuNlrato the degreo 
i of accuracy of llie method. Nitrogen OHtimations were 
also carried out by Dumas’ ultimate method on the 
original explosive and also on the nitrocellulose, separ- 
i ated by ether extraction, and the nitrogen present as 
nitroglycerine, calculatcHi from thesti data, is given for 
comparison. 


1 

Explosive. 

Nltxogeu determiuationt by 

Dumas’ method. 

Nitrogen present as 
ulfr<^ycerlne. 

Nitrogen in 
ori^nai 
cordlto, Otc. 

Nitrogen In 

1 extracted 1 

j nltrocellnlose. 

Percentage of 
nitrocellulose. 

Calculated from 
results by i 

Dumas’ method. 

Found 
by new 
method. 

Expenrimeuta! cordite F. 140 . 


14*77 

12*82 

30*33 

10*11 

10*02 

Experimentai cordlU* 4200 ... 

j 

15*6» 

ia*22 

81*83 

11*32 ! 

1 11*35 

Experiinentai cordite 2014 ... 



12*80 

i 05*43 

1 5*40 1 

1 6*47 

Blastfng K»iaUno. 


17‘21 

11*81 

8*20 

10*24 

1 

10*00 


Mid removed from the extractor. The absorption flasks. 
C, containing 10 c.c. of N/10 acid are now afhxed, atul 
excess of sodium ethylate (about 50 c.c. of a solution 
prepared by dissolving 5 gnus, of sodium in 100 c.c. of 
absolute alcohol) run into flask little by little through 
the side tube, D. The reaction takes place rapidly, and 
is completed by warming on the water-bath for about 
six hours; its course may be followed by periodically 
drawing off small samples by means of the tap, K, and 
examining them for nitroglycerine by means of diphenyl- 
amine in sulphuric acid. The ether is then distilled up 
into the Soxhlet and run off by means of tap, the residue 
is dissolyed in water and made up to 250 o.c., the aqueous 
boxhiet and ether washings being also added to the 
solution. 


The slight discrepancy (0*249) between the results 
obtained by the two raothods when applied to blasting 
jolly is due to the fact that Dumas’ method invariably 
gives high results when applied to this explosive; the 
new method is evidently accurate in this case also. 

Our thanks are duo to the Explosives Committee and 
the Director of Artillery for permission to publish these 
results. 
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L-PLANT, APPARATUS, AND MACHINKRY. 

{CoMinued from pag& 581.) 

Exoltsh P.atbsts. i 

^eyarating apparatus ; Centrifugal -. Aktiebolai^et j 

Separator. SUxkholm. Kng. Pat. 10,874, May 24, s 
1905. Under liit. Conv., May 27, 1904. * j 

See Fr. Pat. 354.410 oflOOS ; this J., I90r». 1102.—T.F.B. i 

Separation of sdid bodies from- liquids hi/ fooling, and • 
apparatus therefor. P. Porges, Vienna, and H. Neumann, 
Briinn-KonigHfcld, Austria. Eng. Pat. 23,124, Nov. 14, 
1905. 

The liquid to be cooled is introduced into a vessel in which 
a number of liollow boilies, througli whicli the cooling 
medium la caused to flow, are arranged. These may bo 
of any ofmvenient Hha|)o so long as their exterior surfaces , 
■can Ge reached by a series scraixtrs. mounted on a : 
common shaft, and caused to rotate. The scrapers serve 
to keep the conUmts of the vessel agitated, as wtdl as to ; 
remove the depositAHl solids from thes surface of the ' 
cooling bodies.—\V. H. C. 

Exyaporadng apparatus; I'acuMm-. F. JiirgcnR, 

Sangerhausen, flermany. Kng. Pat. 18,130, Kept. 7, 
1905, 

Ske Oer. Pat. 105,220 of 1904 ; this J., 1900, 589—T.F.B. 

I>rying hy means of rays of light; Process for -. 

\V. E. Evans, London. Frf)m ties. f. Trockenver- 
fahrtm, Berhn. Eng. Pat. 19,795, Sept, 30, 1905. 

See Cler. Pat. 102.696 of 1904 ; this J., l!HKi, 59.—T. F. B. 

Lixiviation. processes; ^f(^fhinps for -. A. E. VV. 

C'onstana, .Nelson, B.C., Uanada. Eng. Pat. 20,941, 
Oct. 16, 1905. 

See U.S. Pat. 805,635 of 1905; this J., !900, 8.~-T. F. B. 
United States Patents. 

Blast-flame furuacr. B. E. Eldrcd, Bronxville, N.Y.. 
Assignor to (Vunhustirm Utilities Co., Now York. 
U.S. Pat. 821,994, May 29. 1906. 

The fnrnoi'o consists of an inclined rotary combustion 
chamber, with means for supnlying maU^rial to be calcined 
to the up])er end. and a discnargc outlet at the lower end. 
The mam Hame of the furnace, derived from a blast- 
nozzle, conne<'tcd with a rece])taele for jiowdered coal, 
is directed axially into the combustion chamber, 
and passes over the material in it. in a direction opjKJSite 
to that in which the material is travelling. By means of 
an auxUiary n«»/./lc, romprising two conoentrio pipes, 
the lunor of whi»‘h is conneeteef with an air-compreasor, * 
and the outer with a fan-blower, a secomlary flame is ! 
directed into the combustion chamber at an angle to the j 
axis of the main flame, and directed on to the floor of i 
the chamber. By this arrangement the main flame gives i 
a region of relatively low temperature, and the secondary i 
flame one of relatively higher temperature, near the ■ 
discharge end of the furnace, and these can l>o relatively j 
adjusted longitudinally of the furnac'C, By means of ^ 
damper mechanism attached to the stack of the furnace, j 
the position of the main flame can be varied within the ; 
•combustion chamber.—W. C. H. | 

KUn: Coniinuous —W. A. Butler, San PYancisco, ! 

Cal. U.S. Pat. 822,680, June 6, 1906. | 

A strccESSTVE series of biuming-chambers is arranged in 
the form of an elongated oval, with oombustion-ohambers 
in the lower part of the walls at each side. The com* 
«bustion-c^mbers are separately supplied with fuel, and 
ore inclined downward; they communicate with the 


burning-chambers by depressed channeU at each side 
the floor, the proauets of eombuslion being dired 
upwards into the burning-cliamliera !>y deflecting w'a 
Separate, damper-coutroUed air supplies arc provic 
for both the combustion- and burning-chambers, e 
the latter are conne<it<*d to the main flue to the stack 
damtH*r-controll(‘d gas pas.s«ges. Any burning-cham' 
in which the process is completed can be shut off fr 
its coinbuHtion-ehamlmr by a ’* gate ” or damper, c 
tiie partitions between the buriiing-ehainbers oan W eai 
removed to allow access to the interior.—W. H. C. 

T)rycr. G. E. ChamtKsrlaiu, St. Louis, Mo. XJ.H. P 
822,185, May 29. 1906. 

The apparatus eorupriseK a rotary drying chamber s 
a feed conveyor. geare<i together so as to move siin 
taneouHly. The malenai to be drierl is supplied to ■ 
fetxl conveyor, which is arranged in the lower port; 
of tt Hue communicating with the drying chamlwr. Th 
is also a Hiic-cleatiing conveyor in the bottom of the fl 
to deliver materia! into the cylinder in a position 
mingle with that delivered by the feed conveyor. 

-W. C. H 

Drying chamber. A. S^-hruilcr. Assignor to A. Krau 
Berlin. U.S. Pat. 822,990. Juno 12, 1906. 

See Kr. Pat. 357.7tl8 of 1905 ; tiiis J., 1906, 113—T. F. 

Suction-filter. P. Argali, Di'nver, C/oIo. U.S. P 
822,812, June 5, 1900, 

The claim is for a series of Muction-filtera with i>or( 
Hides, and provided with inlet anti outlet pipes, the lat 
1 being connected to a suction-priiducmg apparatus. 1 
! filt^Ts are rigidly supported, and are enclosed m a rem< 
; able ofx'n-eiided tank, wdneh, when in position, has 
i •>pen end closed by a fixed plate at one end of the set 
' of filters. The liquid to l>e filtered is fed into the tai 
and the clear iKirtion is draw'll through the porous filtc 
leaving the sludge adhering to their outer surfaces, 
series of tanks to hold the various fluida, and a meohanii 
for moving the enclosing tank are incluiled in the claii 

—W. H. C. 

Separators; Liner for ccnirifugid liquid ——. 
J.ijungstroin, Assignor to Aktiebolaget Beparat 
Stockholm. U.8. Pat. 822,964, June 12, 1906. 

See Eng. Pat. 9417 of 1905 ; this J.. 1906. 523.—T. F. 

I1.-FUEL, GAS, AND LIGHT. 

(Continued from page 65^.) 

Coal hrigucites and hnqucLte pitch; Chemical methods 

judging -. K. J. (Jonstam and K. Uuugei 

Gluckauf, 1906, 42, 481 ; Uhoia.-Zeit., 1906, 80, Re 
178—179. 

1. Yidd of coke. —After examining and uompartiig vario 
methods, the authors state that the crucible used fur t 
Muck U‘st must bo at least 24 mm. across the botto: 
or the itiHults will come out 2—3 per cent, of ooke t 
high. The Bochum intumescence test is less delioai 
the yield of coke being on the average 1—3 per cei 
lower, but the results agree more closely with gasifloatii 
tests made in gasworks. The least conoordant nwui 
are furnished by the Belgian method (heating for hi 
an hour in a covered porcelain crucible in a gas muffl< 
On the other hand, the American method (1 grm. 
undriod substance heated for seven minutes in a oovep 
platinum crucible weighing 20—30 grins., and plac* 
about 6—8 cm. above a burner nuzz^ giving a Buns* 
flame 20 cm. high) gives a coke yield most nearly approj 
mating to practical working. 

2. Briquette pifcA.—The Bochum method if best i 

0 
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detpermininff the amount of ooke residue, but owing to the 
difficulty ol burning the final traces of volatile matter, 
a second llaine should be directed close to the opening 
in the crucible lid, to aee whether ignition occurs. The 
yield of coke afforded by the pitch is important, any 
yielding 45 per cent, being unsuitable. The percentage 
of constituentH soluble in carbon bisulphide forms a good 
criterion of the proportion of binding constituents present. 
The yield of such constituents vanes between <>0*4 and 
95 jier cent., with 79*8 jwr cent, as the average. Further¬ 
more. pitch with a lower heating value than 8550 cal., 
and over 5 i>er cent, of water, is of low binding power. 

3. Delenmnaiion of the perrentagp of binding medium 
in hriqueltes. —'J’he substance is extracted twi(;e for 24 
hours in a Soxhlot apparatus, with carbon bisulpliide, 
i.f., using a fnwh (juantity of bisulphide each extrat-tion, 
and the resiilue drie<l over phimplionm fientoxidc in vacuo 
for about tbroi? days. Wlien th(» extract falls lielow 5 ]H-'r 
cent, of the total weight of sulistaiice. the briiiuettos 
are deficient in pitch. A complete calorinietnc and 
chemical examination shoulil also ne made, I'lie calorific 
value should be not less than 7700 heat units (calculated 
to dry substance) ; ash content not over 8 per cent. ; 
^lorcentage of matter soluble in carbon bisulphide not 
less than 5 per cent. ; and volatile constituents not less 
than 10 per cent.—C. S. 

Acetylene burnern: Some inc/indeeicent -• their hchivitAtr 

and Uluininating power. F. H. Leeds. J. (las Lighting, 
190(1, 94. 781—784. 

In the ninety-two (lerman villages now ^irovidcd with 

f iublic Bup])heHof acetylene, iiicandesceriec lighting is very 
argely used. The Kchiinek burner, recently introduced, 
has l>een used by the autlior in his exjierimciits, and 
is found to behave satisfactorily. At a ]ireHsure of 
4 ins., and a eonsiimptinn of 0-472 cb. ft. (13-35 litres) 
per hour, a “ 10 litre burner gave an illuminating effect 
of 46-0 candle-power, equal t-o an efficiency of 07-4 candles 
per cb. ft. (in increasing the pressure, the efficiency 
increased very much, amounting to 100-4 caniUes j>er 
cb. ft. at 4-5 ina., ami 113-7 candles per cb. ft. at 5 ms.; 
but at the latter pressuro tbr* burner began to “ roar ” 
slightly. Using a “ 15 litre” burner, at 4 ins. pn'ssure 
and a consumption of 0*003 cb. ft. (18-8 litres) jmt hour, 
the candle-power was 70-0. equal to 105-5 candies ]»er 
cb. ft. An efficiency of 100 candles jH*r eli. ft. can there¬ 
fore be obtained easily, even with small ineandest-euee 
acetylene burners. Mantles which have been used at 
abnormally high pressures (4-5—5 ins.), and have thus 
shown higher efficiencies, appear to maintain these 
efficiencies when subsequently used at 4 ins., possibly 
because the mantles have shrunk to the most advantageous 
shape at the higher pressures.—H. B. 

Carbon : Alterahona of condition experienced by amorphous 

-, under the. influence of temperature., ami under 

the action of oecUlationn of temperature. U. Manville. 
VII., pagt' 037. 


Enomsh Patents. 

Tar \for briquettes, <(-r. j; hfethod of Holtdifying -iS. (i. 

Couloon, Kotherham. Kng. Pat. 4427, Feb. 23, 1900. 
Tjis process claimed is an improvement on that described 
in £^. Fat. 2102 of 1904 (this J., 1904, 780), and consists 
in eliminating the crude naphtha by distillation liefore 
treating the tar with concentrated sulphuric acid.—JL>. B. 

Oxygen; Producing - , for inie.rTuil comhustion engines. 

P. Winand. Cologne. Eng. Pat. 3P21, Feb. 8, 1906. 
Under Int. Conv., Feb, 9, 1905. 

For working internal combustion motors under exclusion 
of air, an oxygen carrier, such, for instance, as potassium 
clilorate, preferably mixed with a liquid to facilitato its 
regular feeding, is supplied, continuously or at intervals, 
t-o the place of production, in t>roportion to the quantity 
of oxygen required. Hot oombusUon rases, or coni- 
bustible subetonoea. are ermveyed to the ^ace of delivery 
of the oxyran carrier, in order to provide, by their heat 
of oombuition, for the steady evolution of oxygen from 


the latter. The invention is described os applicable to* 
vessels that are to be promlled in a submerged conditionr 
such as submarines.^E. S. 

Carbonisation of coal tn vertical or indined retorts, and 
apparatus therefor. H. W, Woodall, Wimbome, and 
A. McB. Blicknam, Upper Parkstone, Borset. Eng. 
Pat. 10.954, May 25. im 

To regulate the quantity of steam that passes up through, 
the coal, on using a vertical or inclinea retort the lower 
end of which dips into water, a branch or by-pass pi|ie 
is provided, connecting the lower part of the retort, near 
the surface of the water, with the gas-outlet piiie at the 
top of the retort. By adjusting a valve on tlie bv-pass 
pipe, the whole, or any desired proi>ortion, of the steam 
generated by the hot coke may l>o led off, and prevented 
from rising through the fuel.—H. B. 

I Gas producer plants ; Suction -. T. A. Goakar and 

I L. Bum, Charlton, Kent. Eng. Pat. 11,725, June 5, 

I 1905. 

I IVater is sprayed into the cylinder of the engine connected 
j to the firomiccr, so as to generaU? steam in the exhaust 
i gases, and the latter are then admitteil into the producer 
along with just sufficient air to generate the required heat 
by combusiiou. In this manner the heat of the exhaust 
gases is utilised to generate steam, and the carbon dioxide 
they contain is (lonvcrted into carbon nicmoxiile. The 
plant IS preferably provided with exhaust silencers, serving 
as anti-pulsation cmiiiibers, before the producer and the 
i inlet of tile gas-eugine cylinder.—H. B. 

j Oas producers; hnpts. in -. L. Wilson. Greenock. 

Eng. Pat. 12,563. ,1 line IT, 1905. 
t In a gas piodneer having a superheating ohamix'r through 
M'hich the gases are led, so as to convert tarry matt era 
’ into jK-rnmnent gases, the HU|)erheating <‘hanilK*r is jiro- 
vided with aiiertures to admit steam or air-blasts, for the 
puriMise of cleaning out the jiassages in the chain iM'r. 

; —H. H. 

; Absorption or aol'uiion of sduble substances by liquids; 

I ApparnUis for promoting the -, suitalde (inter alia) 

j for use in the purific4ttion of Uluininating and other 
i gases. F. Clark, Southend-on-Sea. Eng. Pat. 11,776» 

! June 5, 1905, 
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The gases to be washed are passed up a tower, the con- 
I struetion of which will be seen from the figure, which is 
I a vortical section of a portion ol the tower, and the wash- 
i ing or absorbing liquid Hows down the tower. Through 
the centre of tno tower, a, a shaft, i, passes, which U 
I rotated by spur wheels from below, and which carries a 
; number of superpised distributing cpnes, p,p, provided 
I on their upper surfaces with vertical-division plates, r, r. 

! Between each of the rotating cones is fixed the frustum 
of an inverted cone, m, also having vertical division plates, 
n. and attached to the sides of the tower, a. The liquid 
and the gas are caused to alternately approach and recede 
from the centre of the tower, and at eaon change of direc¬ 
tion, the gas is obliged to pass through a veil or film of 
the UquiX^W. H. 0. 
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Tar; ^jpparalie« for exlmeting /rom 
gat. P. F. HolmM, E. D. Holmes, and E. G. Cameron, 
Huddersfield. Eng. Pat. 4230, Feb. 20, 1006. 
TAB-iXTBAormo drums of the kind referred to in Eng. 
Pats. 25,403 of 1901 and 20,077 of 1903 are modified in 
construction by securing the sets of plates, constituting 
the drum, between oomer*post8 bolted to the drum top 
and cover*8trips secured to the oorner-nosts, for the pur« 
pose <»f facilitating the cleaning of the drum and the 
alteration of the spacing or numoer of the plat^.—H. B. 

Vetstls for containing gai> undtr pressure ; Impts. in 

-. A. Boas, 0. Bodrigues.EIy, and E. Gauthier, 

Paris. Eng. Pat. 4824, Feb. 27, 1900. Under Int. 
Conr.. Oct. 12, 1905. 

The claim is for an improved method of elosing the 
flinders or vessels in wliich compresfied gas is stored. 
The outlet pipe, provided with its valve, passes through 
and is secured to the vessel by the collar which holds the 
closing plug of the vessel in position ; the outlet }>i|>e also 
passes through the yjerforatod closing plug. The outlet 
pipe is easily accessible for cleaning purposes, and the 
closing plug can l)e easily au<l safely loosened. Further, 
a filtering chamber is attached to the end of the outlet 
pijje which projects into the gas cylinder, so that the gas 
inav be passed through anv desired filtering agent. 

—W. H.C. 

Oat calorimeters • fmpts. in -. S. E. Page, London. 

From H. L. Dohertv, Madison, Wis., U.S.A. Eng. i 
Pat. 8866, April 12, 1906. | 

Thb calorimeter comprises a vertical, cylindrical com- i 
bu8tioD*chaml>er, the walls of which are cemstructed of ' 
four concentric cylinders forming tliroe annular compart- | 
ineiits, in the innermost and outermost of which water 
circulates ; an annular tank, surrounding the combustion- 
chamb(?r. and adapted to contain the gas to l)c tesUul ; 
a Bunsen burner fixed centrally in the lower part of llie 
combustion chaml)er. and supplied with gas from the 
annular tank ; water-supply pi)>es, with constant-level 
devdeos. for maintaining a flow of water through the 
apparatus; and thermomeU'rs for indicating the Uuni^era- | 
turesof the inflowing and outflowing water, of the waste 
gases, and of the atmosphere. By means of a senes of 
vertical baffle-plates arranged in the middle annular com- 1 
|>artnient surrounding the combustion chambtir, the \ 
products of combustion are claused to pursue a zig-zag I 
course, so as to be cooled to the atmospheric teini»era- j 
ture before escaping. The cooling water from the com- 
bustion-ohamber flows into the annular tank, the heated I 
water thus driving out its own volume of gas. The | 
calorimeter is used without a meter. On starting a test, j 
the annular tank is first filled with gas, by filling it with | 
water, and then admitting the gas to be tested, the water | 
being run to waste. Water is now allowed to How through 
the apparatus; as it fills the tank, tlie gas is expelled 
through the Bunsen burner, and is thei‘e biirned. the 
water and gas streams being so regulated that the pressure 
within the tank remains constant, water dis()]actng gas, 
volume for volume. The temperature difference between 
the inflowing and outflowing water gives the calorific 
value directly, irrespective of the actual rate »if consump¬ 
tion of the gas, since, in a given time, the volume of water j 
flowing through the annular compartment surrounding 
the combustion chamber is exactly the same as that of 
the gas burned.— H. B. 

United States Patents. 

Oas producing and consuming apparatus, C. Ellis, New 
York, Assignor to Combustion Utilities Co., New 
York. U.S. Pat. 821,995, May 29, 1906. 

In the apparatus described, the gas is obtained from a 
roduoer, adapted to contain a deep bed of fuel, and 
umed in a metallurgical furnace, to which it is supplied 
through a heat-insulated pipe. The burned gases, or a 
portion of them, are drawn from the funiaoe through a 
neat-insulatad pipe by meant of a powei-driven fan, 
and retumed below the bed of luM in the pro<iuoer. On 
the enotion tide of the fan, is a valve-controUed air inlet, 


opening to the atmos^re, by which air is admixed with 
the burned gaaes fuior to their introduction into the 
producer, to which regulated proportions of bum^ g*>tes 
and cold air are thus supplied. also U.S. Pat. 813,629, 
Feb. 27, 1900; this J., 1906, 807.)—W. C. H. 

Qas generator. A. H. Jones, Hartford City, Ind. U.8. 
Pat. 822.132, May 29, 1906. 

The gas-generating chamber is arranged nn a supporting 
base, and is divided into sovoral generating compartments 
to which oil and coal-dust are supplied, together with a 
I mixing arrangement and compartment, into which the 
I gas in drawn and mixed; there are breaker walla " 
in the compartments, which are formed by trans- 
vc^rse partitions in the generator, a]>ertureB at the lower 
ends of the {lartitions forming passages between the 
comftartinents. Moans are i>rovided for injecting coal- 
dust, and igniting it and the oil. The gas is passed into 
wet scrubl^rs arranged on the base, and then into dry 
scrubbers. Oil and steam are injected into one of the 
generating cumjiartmcnts by a centrifugal mixing and 
injecting device, consisting of a ovlindrioal casing, in 
which a turbine wheel is mounted, above which is a per¬ 
forated plate. Steam is introduced through a pipe, 
tangential to the wheel, and oil is admitted throuffh a 
pipe in the top of the casing, and a steam and coaidis- 
j charge ]>i]^ie is arranged in the side of the casing opposite 
I the steam inlet, and communicates with the generating 
compartment.—W. C. K. 

Oas producing apparatus. J. Buoh, Dessau, Germany. 

U.S. Pat. 822,246. June 5. 1906. 

See Fi. Fat. 356,974 of 1906 ; this J.. 1906, 11.—T. F. B 

Gas: Revolving kiln for generating -. S, E. Sienriiii 

HogeniiH, Sweden. U.S. Pat. 822,394, Juno 5, 1006. 
See Fr. Pat. 356.616 of 1905 ; this J., 1906, II.—T. F. B. 

i Oas furnace; RegenerativG --. F. Siemens, Dresden, 

I Germany. U.S. Fab. 822,486, June 6, 1900. 

! See Eng. Pat. 5866 of 1903 ; this J., 1904, 317—T. F. B. 

Gas ; Process of manufacturing -. L. P. I/>wo, San 

Francisco, Cal. U.S. Pat. 822,531, June 5, 1906. 
Oil is sprayed by means of a jet of compressed combus¬ 
tible gas into a chamber filled with refractory material 
which has been previously raised to a high temjierature. 
When tlie temperature has fallen to a point at which the 
oil is no longer gasified, the sup])ly is cut off, and the 
refractory material heated again by admitting air, and 
burning the residual oil along with a portion of the gas 
pnxlueed. Those operations are repeated alternately 
as long as it is desired to produce gas.—W. H. C. 

French Patents. 

Furnaces; Device for consuming smoke in N. 

Birok. Fr. Pat. 362,116, Jon. 2, 1905 

On either side of the furnace is arranged a series of coat 
iron boxes of f-scction, through whi^ air ascends from 
below the fire-bars, and is diacnarged above the layer of 
fuel in such a manner that the mutual impact of the two 
air currents causes the smoke to descend on to the burning 
fuel, and be consumed. The boxes are set in refractory 
brickwork, and means are provided for bonding them 
into the brickwork and each other, as well as for prevent¬ 
ing the ashes, &c., falling through the grate from choking 
the inlets.—C, S. 

Oas generator for high or low combustion, with apparatus 
for drying damp fuel. Maschinenfabrik und Miihlen- 
bauaustalt G. Luther AkL-Ges. Fr. Pat. 362,267, 
Jan. 9, 1900. Under Int. Conr., Doe. 13, 1905. 

8be Eng. Pat. 1295 of 1905; this J., 1900, 464.—T. F. B. 

German Patent. 

Gates, ttpecicMy producer gas; Process for filtering —, 
through layers of fibrous substances, H. Apel Ger» 
Pat 166,618. Nov. 22, 1904. 

Tbe gas it pasted through a layer of ooarae-fibred absorbeol 

o2 
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material (“ wood wool *’) to remove tarry matter, then 
through a dense layer of til^roua material, such ae hort»e< 
hair, to separate particles of dust, and afterwaKls through 
a layer of sponge or similar material to remove moisture. 
If desired the gas may be finally passed through a layer of 
felt or similar material.—A. S. 


1I1.-DESTRUCT1VE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

(Coniinurd from page 084.) 

Petroleum in Knv ZealamJ. Times Fiiian. Supp., 
Juno-25, IWKl. [T.K.l 

Ik several plaees in New Zealand, but notably at Now 
Plymouth on the west eoant of the North Island, and 
near Greyintnith on the went coast of the South Island, 
there are indioationK that reservoirs of oil laist at eon- 
Hiderablc ilepths from the surfaec. In the Now I’lyinouth 
district, oil was diseovt-red near the sea coast, soiue miles 
from the base of the extinit volcano known as Taranaki, 
or Mount Kgmont. Tlie history of boring for petroleum 
in that district extends back to the year IKtW. It was 
one of general failure. Further unsucee‘<sful <‘flforts 
were made to olitain Britiah capital to continim the 
boring. Kventiially a New Zealand syndicate was 
formed. A bore was put <lown m the vicinity of the 
abandoned workings to a depth of 9(15 ft.; oil was struck, 
hut wat-er was also present m the bore, and as the water 
rose and fell with the tide, it was evident that there was 
a fissure running out to sea. Operations were continued 
in another dinotion, and a boro put down to 905 ft. 
yioldwl a tiow of ten barrels a day. The continual falling 
in of a soft layer of “ pa|>a ” rock, however, soon stopped 
the flow of oil. In 1890 a fresh boro was put down, and, 
at a level of 1970 ft. o eonsiderable How of oil was struck ; 
but again the wab^r interfercii with the How, and, even¬ 
tually, the derrick and works were destroyed by an 
explosion and fire. More recently the o|)erations were 
continued, and, a few days ago, it was announced that 
ail difiicultios hatl Ikxui overcome, and that excellent oil, 
with a total absence of water, was flowing from the well. 
The first flow was at the rate of about 30 harrela a day. 
but there was a great quantity of mud and sand mixed 
with the oil. On April 30, however, it was found that 
there was an enormous pressure c>f gas, and that the 
oil was flowing at the rale of 400 barrels a day. The 
bore is dow'n to a ilepth of 2331 ft. The company has 
eeoured rights over 5000 acres of land in tlu* vicinity, 
and. as the present storage cn[»acdy of lO.CKKt galls, has 
lieen almost filled, the well has, for the jiresenf, been 
sealed down. The company, however, intends to erect 
a refinery, and hopes within eight-een months to have 
six other bores sunk an<l working. The conipanv’a 
expert anticipates a yield of 40(X) or TiOlK) barrels a jay 
from the jiresent bore. 

Aspkalium; AcHon of light, on -. V. V^ojtech. 

XXI., page 9.54. 

Kruati’m. 

Petralcim production of California. For. Off. Ann* 
Series. No. 3594. This J., May 31, 1909, p. 497. Instead 
of “ gallons ” read “ barrels ” throughout first paragraph, 

English Patbkt. 

Acetone; Manufacture of -. L. A, A. Pag^s and 

E, C. A. Camus, Paris. Eng. Pat. 8767, Ajiril 11, 
1906. Under Int, Conv., April 14, 1905. 

Thb invention consists in causing a continuous current 
of distilled pyroli^eoue acid to pass over a heated acetate, 
•capable of forming acetone by dry distillation, which 
acetate is continuously regenerated by the vapours of 
acetic add contained in the pyrotigneous acid, and then 
again decomposed by heat.—£>* B. 


OsHMAK Patent. 

Mineral oils ; Process for working up -. T* Landsberg. 

Ger. Pat. 166,452, Sept. 24, 1904. 

The oils are extracted with acetone or its homologues, 
the solution is soparatcid from the tarry and aspbaltum* 
like constituents which remain undissolved, and the 
solvent recovered by distillation. The process is stated 
to be fqK^cially suitable for the treatment of crude petro¬ 
leum containing only small quantities of light constituents 
(benzine, illuminating oils, die.), and also for heavy oils 
and residues.-- A. S. 


IV,-COLOURING MATTERS AND 
DYESTUFFS. 

{Continued from page. 685.) 

Oallocganinc di/cstuffs; Condensation of -. with 

antinoaidphome acids. E. Orandmougin. Z. Farhen.- 
Ind., HK)0. 5. 201. 

If gnllocyenine ilyi^stuffH, such as Prune or Celestino 
Blue, be lieatiMl on the water-bath in aqueous suspensinn 
w’ith Bulphanilic acud, o- or p-toluidinesulphomc acid, 
)3*j3-uRphthylaminesulj>honic acid, or other amino- 
sulphonic aoicls, new dyestuffs are formed which can be 
printeid on cotton with a chromium mordant, or dyed on 
wool from an acid hath, or on a chromium lluohde mordant. 
The dyeings obtained are much bluer than those of the 
original substances, but possess, it is stated, little technical 
interest, as they arc not fast to light.--11. I.,. 

i.i-Antkragiiinonc. C. Liebermann. Her.. 1906, 39, 
2089—2090. 

A RKFLY to Uagodzinski with reference to the discovery 
of the above compound (this J., 1906, 300 and 530). 

—D. B. 

EKniisH Patents. 

Colouring inatter [dgest-uff] of the tripheni/lmcthane series : 

Manufacture of a neie-, \). Al>el, London. 

From Act.-Gos. f. AnlUnfabr., Berlin. Eng. Pat. 
22.021. Oct. 28. m>5. 

See Fr. Pat. 359,002 of 1905 ; this .J., 1900, 369.—T. F, B. 

Dianisidine and diphenctidine ; Manufacture of disulphonic 

acids of -. V. 1>. Abel, London. From Act.-Ges. 

f. Anilinfahr.. Berlin. Eng. Pak 22,697, Nov. 0, 1905. 
See Fr. Pat. 359.214 of 1905 ; this J., 1906, 424.—T. F. B. 

Ccdoiiring matters containing halogen t Anthracene 
diicstuffs]', J/«nM/nc/wrc of ——. J. Y. Johnson, 
London. From Badisclm Anilin und Soda Fabrik, 
Liidwigshnfen-on-Bhine, Germany. Eng. Pat. 22,519, 
Nov. 3, 1905. 

See Seventh Addition, dated Nov. 0, 1905, to Fr. Pat. 
3*19,5.31 of 1904; this J., 1906. 471.—T. F. B. 

United States Patent. 

Di/estufJ: Vat -, and process of making same. K. 

Sohirmacher. Assignor to Farbwerko vorm. Meister, 
LiiciuM, und Briining, Hochst on the Maine, Germany. 
U.S. l»at. 823,294, Juno 12, 1900. 

See Fr. I'at. 360,292 of 1900 ; this J., 1906, 47L—T. F. B. 

Fbench Patents. 

Dgestnffs ; Process for making red to violet sulphide -. 

Farbwerko vorm. Meister, Lucius, und Briining, Fr. 
Pat. 360.437, Feb. 23, 1905. 

CoMPOUKDS containing sulphur but free from halogen 
elements are obtained by heating halogen-substituted 
hydroxyazines with alkali sulphides. These, when heated 
in alkali sulphide solution ^th sulphur, are oonverted 
into sulphur ayestufis of shades varying from red to violet. 
The halogenated hydroxyaiines may be directly trans- 
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formed, in one operation, into the sulphur dyestuffs by 
heating them with alkali polysulpmdes. They yield 
dyestuffs at temperatures oonsiderably lower than do 
the ooiresponding halogea*free hydroxyaziiies ; thus, 
the compound, 

ClandSHC, K 

[0] HCK - ^CHa [3J 

gives at 100°—1(^° C. a red dyestuff free from chlorine, 
while the compound 

[6] (HO)C,H,<^.>C,H,< NH, m 

requirps to be heated at 130° C. to yield a brownlnh-purple 
sulphur dyestuff. A mixture of dibroiuosafraninone 
(30 parts), crystallised sodium sulphide (150 parts), and 
sulphur (75 parts), gives when heated at 140° -150° C. a 
dyestuff which, from an alkali sulphide bath, dyes cotton 
in violet shades.—E. B. 

Di/cstu/f; Process of maJeinff a bisulphite compownd of 

the (as/)]- of Fr. Patent 304,004. Farl)Worke vorrn. 

Meister, l.ucius, und Briining. Fr. Put. 361,3‘2'J, April 
3, 1906. 


^ms. of sodium nitrite. Such a mixture may be kept 
for at least a fortnight in cold weather. Ferrous nltri^ 
which is formed in the printing mixture, is an unstable 
salt subject to spontaneous decomposition, with evolution 
of nitric oxide or, in the prcRonoo of hydrosulphite, of 
nitrous oxide. The printing mixtures are ineffective as 
soon as ferrous nitrite is longer present, but as the 
decomposition is slow, they may be kept for some time. 

I I'he piibtiDg mixture is much more stable and thoroughly 
I effective if ^io components of ferrous nitrite are separatea. 
i A perfectly pure while is produced, for instance, by 
I printing a hydrosulpliite • formaldehyde paste con* 

• taining only 10 grms. of sodium nitrite per litre, on 
; to cloth previously prepared with a solution containing 
; 10 c.c. of neulralised ferric citrate and 60 grms. of 
sodium ricinoleate per litre. The reverse method, 
however, viz., printing a mixture of hydrtwulplute- 
' formaldehyde with ferric citrate on to cloth prepared with 
sodium nitrite and sodium ricinoleate, gives very imperfect 
! results. The author t>oints out that in general the pres* 
: enceof sodiumricinoleate, which'actsasasolvontfisadVan* 
i tageous, as a purer white is obtained, particularly on 
! uiimerceriHcd cloth. Mercerised cloth is more readily 
’ discharged, and oiling is therefore less necessary.— H. L. 


SbeX^.S. Pat, 796,068 of 1905 ; this J., 190.5, 885.—T. F. B. j Copper ttlknli ccUulost'. W. Normann. XIX., 062. 


Lakes \from azo dyestuffs] ; Production of red - , fast i 

to light. L. CasscUa imd Co. Fr. Pat. 301,313, Marcli t 
31,1906. XlTId., page 044. I 

Anthraifuinone dyestuffs; Manufacture of neru -. I 

Farbonfabriken vorm. F. Bayer ei Cie. Firnt .Addition ' 
dated Boo. 6, 1905, to Fr. Pat. 355,326, Juno 17, 1905 i 
(this J., 1900, 1223). I 

By nitration of the urethanes of amino-anthroquinono | 
or of their derivatives, diniiro derivatives having the ^ 
nit to grou|)s in the same benzene nnclous are obtained; ' 
and by nitratidn of the diuretlianea of thodiamino-anthra- ’ 
qninones, tlio totranitro derivatives are )>rodtieed. By i 
hydrolysis of these nitro-im^thanes the corresponding ; 
lK>!ynitrated amino-anthraquinonos are nrodueed which i 
are of great value in the preparation of ayostuffs. The ' 
nitro-amino-anthraquinones mentioned above give tri. ! 
and hexa-amino anthraquinones on reduction. j 

Example .—Ten kilos, of the urethane of /^-amino. i 
anthraquinone are dissolved in 50 kilos, of nitric acid > 
(95 per cent.), and the solution heated to 40^ C. for half | 
an hour until the nitro derivative, precipitated by addition | 
of water to a sample of the reaction mixture, dissolves i 
to an almost colourless solution in concentrated sulphuric I 
acid. The whole mass is then thrown into water, and the . 
precipitate purified by crystallisation from glacial acetic I 
acid. The urethanes are hydrolysed by heating on a 
water-bath with ten times their weiglit of sulphuric acid ; 
(66° B.) until the evolution of carbon dioxide has ceased. ' 
The nitrated amino-anthraquinones are {ireoipitateU by 
running the mixture into ice water. The tri- and hexa- 
amino-anthraquinones are produced by treating the 
nitro com|>ound8 with reducing agents such as sodium I 
sulphide, zinc dust and alkali, &o.—A. B. 8. I 


V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

(Cordinued from page 680.) 

a-NaphthyJdmine Claret; Discharging of ——, mUh aid 
of iron salts. K. KoechUn. Rev. Gen. Mat. Col, 1900, 
10, ICO—167. 

1n«(TEAd of adding a large amount of ferric citrate, sodium 
nitrite, and sodium noinoleate to the bydrosulphite- 
formaldehyde discharging-mixture (see Baumann and. 
Thesmar, this J., 19^, 371 and 478)^ it is, according 
to the author, oheawr first to prepare the cloth with 
Turkay-ied oil, and to odd to the hydrosulphite- 
formaldehyde only' a smaU quantity of a ferrous 
salt, «.g., 6 grms. of ferrous sulphate together with 20 


Enuush Patents. 

Machine ; Olossing and gassing -, for silk and of/ter 

pne thre.adfi. C. Muun. Waldshut. Germauy. Eng. 
Pat. 22,940, Nov. 8, 1905. Under Int, Conv., Nov. 11, 
1901. 



Ik the drawing showing the apparatus in front view, 
the dust-box, a, rests on toothed racks, e, which can be 
moved correspondingly up and down the entire length 
of the reel by means of a shaft provided with a toothed 
wheel, g, and receiving a fonVard and baokward motion. 
The thr^ travels from the spool, m, over the bar, ii> 
to the burner, o, and over the rod, p, to the glossing 
head, b. It then passes in a straight line to the siiool, I, 




636 


Cl. VI.—colouring WOOD, &o. Ct. VH.—ACSM. ALKALIS. SALTS, Ac. 


on which it is wound up. By this arrangoment breakages 
are pevented, as the thread is always 6X[)osed to uniform 
tension.—D. B. 

Wood and textile or fibrous substances; ChsmicaUy 

impregnaiing -, for preventing putrefaction^ rot, aitd 

fungus, F. Haaselmann. Eng. Pat. 11,294, May 30, 
1905. IX., pige OSS 

United States Patents. 

Wocl-seouring machine. J. H, Tillinghast, Stockton, 
Cal. U.a Pat. 821,139, May S?2, 1900. 

The machine conipriHes a tank in which is a pair of forks 
consisting of fork-bars with tines extending therefrom. 
The fork-bars arc mounPd in carrier-bars through which 
a transverse shaft passes. Cams on the shaft engage with 
rollers on the carrier-bora, whereby a vertical to-and-fro 
motion is imparted to the latter. A horizontal to-and- 
fro movement la also imparted to eacli fork in succession, 
and means are provided for regulating the movements 
so that the forks do not touch each other when passing 
in opposite directions. At the end of each forward 
movement, the fork-bar is caused to rotate in the carrier- 
bar, whereby an upward movement is im]>arted to the 
tines of the fork, in order to enable them to scoop up the 
wool. The wool is fed towards the forks by a rake con¬ 
sisting of a transverse bar with teeth extending there¬ 
from, and provide<l with means for imprting an upward 
scooping movement to the U^th.—A. 8. 

Wool-scouring machine. T. A. Jones, Essendon, near 
Melbourne. U.8. Pat 822,964, June 12, 1906. 

See Eng. Pat. 17,026 of 190f>; this J., 1900, 473.—T. F. B. 

Silk; Apparatus for ungumming -. P. Schmid, 

Basle, Switzorlana. X\8. Pat. 822,774, June 6, 1900. 
See Addition of Jan. 21, 1906, to Fr. Pat 345,173 of 
J904 ; this J., 1906, 476.—T. F. B. 

Fhench Patents. 

Silk, artif^i<d; Hcndcring -, u^erproof and non- 

inflammaUc. P. Germain. Fr. Pet 300,390, Feb. 22, 
1905. 

Artificial silk, as it is manufactured, and before it is 
reeled end twisted, is immereeil first in a bath of a salt, 
such as ammonium phosphate, ammonium bicarbonate, 
or magnesium bicarbonate, capable of yielding, when 
heated by a flame, a gas or gases which have the projxirty 
of hindering combustion. It is next paased through a 
solution of ** colourless celluloid and nitrocellulose,'’ to 
cover the fibres with a waterproof coating, after which 
it is reeled and twisted.—E. B. 

Silk and other fine threads ; Glossing and gassing mac/u’we 

for -. C, Mann. Fr. Pat. 359,059, 1905. 

Bek Eng. Pat. 22,940 of 1905; preceding these.—T.F.B. 

Wool-carbonising device.. F«, Dufwnt. Fr. Pat. 360,457, 
Dec. 12, 1906. 

The carbonising chamber is provided with two lattice- 
work shelves, with a set of heating pif^es below the lower 
«helf, and with a receptacle for holding ** acid.” It 
communicates with a chimney that can be closed by a 
damper. The acid-receptacle is furnished with a heating 
coil. The wool to be carbonised is introduced through 
doors in the side of the chamber*, and is spread upon the 
lattice-work shelves, the chimney-damper is closed, and 
a heating agent is supplied to the heating pipes and to 
the coil in the acid-receptacle. The hot acid vapours 
rise through the wool on the shelves, escape through a 
pipe in the top of the chamber, and are returned by a 
tan through another pipe, which dischuges them into 
the chamber between the heating pipes and the lower i 
shelf.—A. S. 

Tanning of skins and mordantiM tissues; Substance 
for use. in —. 0. H, Nowak, E. N. Eaton, and J. M. 
MeVean. Fr. Pat 360,854, Deo, 22, 1905. XIV., 
page 647. 


Fabrics ; Mocks for embossing or printing E. 

Koudet First Addition, dat^ Feb. 21, i005, to Fr. 

Pat 348,886 of Feb. 24, 1904 (this J., 1905, 617). 
Instead of the cylindrical or prism-shaped ”pins*’ of 
uniform diameter described in the main patent, ** pins” of 
various diameters, along with intervening sheets of metal of 
various thicknesses, are employed to compose the bodies 
of printing blocks. The sheets of metal are either straight 
or curved, and are placed, parallel to the axes of the pins, 
with the ends of the latter projecting beyond their ends, 
to form the pattern which is to be impressed. They we 
chiofiy intended for use in the decoration of velvets. 

—E. B. 

Fabrics; Process for making -, impermeable. E. 

Oeisenborger. Fr. Pat. 361,284, Deo. 21, 1005. Under 

Int. Conv., Sept. 20. 1905. 

To render fabrics such as are employed for balloons 
im][iermeable to air, gas, moisture, Ac., the material is 
placed in a closed vessel, and submitted to tho action of 
a vacuum to remove the various volatile substances 
contained in the pores of the fibres. Heat is sometimes 
applied at the same time. The liquid employed for 
making the fabriir impermeable is then run into the vessel 
by some suitable device, and fills up the pores and spaces 
between the fibres. This process may be repeated if 
necessary either with the same or another liquid, after 
which the excess is removed, and the fabric dried. Various 
substances can be employed, such as fats, varnishes, 
tannin, rubber, silicates, &c., or the fabric may be soaked 
in gelatin, and then tanned.—A. B. S. 

VL—COLOURING WOOD, PAPER, 
LEATHER. &c. 

{Coniimted from prtge 532.)* 

Knoush Patbnt. 

Ualhnt : Printing on -. M. C. ].*aib and J. D. 0. 

Rennie, London. Eng. Pat. 11,040, May 20, 1805. 

To print or dye leather in pattern or design in one or more 
colours by the use of eoal-tar and natural dyestuffs, the 
latter arc applied in the form of ink in aleoholio or aqueous 
solution either alone or in oonjunction with a thickening 
agent, such as gelatin, gum tragacanth, linseed, farina, 
starch alginates, soaps, ^'sulphatcd” oils, and the like. 
The inks are applied to the relief surface from which an 
impression is to he taken by any suitable method.—D. R. 


VIL—ACIDS, ALKALIS, AND SALTS, 
AND NON-METALLIC ELEMENTS. 

{Continued from page 580.) 

Hydrofluoric acid. E. Peussen. Z. anorg. Chom., 1806 
49 , 297—300. 

HYDRornroBic acid solutions behave like those of the other 

acid halides: weak solutions gradually Irnoome ooneontrated 

on distillation, strong solutions gradually weaken, til! 
an acid of constant composition and boiling-point ulti¬ 
mately distils. At 760 mm. pressure this acid contains 
43-2 per cent, of hydrogen fluoride, and boils at 111° C. 
Its sp. gr. at 18° C. is ld38.—J. T. D. 

Calcium sulphate; Solubility of -, ta magnesium 

sulphate sduiions. F. K. Cameron and J. M. ^11, 
.T- Physical Chem., 1806, 10 , 210—216. Chem. Omtr.. 
1906, 1 , 1776, 

W«OB*D pieces of selenite (C:aS0„2H,0) were ffied to 
the ends of pieow of glass rod, and these were pass^ 
through corks closing flasks containing magneaium sulphate 
solutions of different oonoentntions. The fluke were 
rotated in a horizontal position tintil the wle^te was no 
longer dissoived. The ruulta obtained at 25° C with 
solutions ranging from a Mturated solution of orystidiit^ 
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magneeiain svU^ato, Mg804,7Ht0, to pure water, are 
•shown in the following table:— 


Sp. gr. at 26* 0. j 

Mageestum sulphate. 1 
grms. per litre. 1 

Calcium sulphate, 
grms. i>«r litre. 

1*0032 

1 0*00 

2*046 

I'OOfiS 

3*20 

1*620 

1*0118 

10*64 

1*471 

1-0410 

42*68 

1*558 

1*0626 

! 64*14 1 

1*608 

I'lltK) 

1 1*28*28 

1*627 

1*1877 

1 140*67 

1*607 

M637 

171*2 

1*474 

1*2005 

232*1 

! 1*254 

1*2624 

208*0 

0*860 

1*8028 

i 355*0 

0*501 


These resultH. together with others obtained previously* ; 
show that the injuriouB effect on the Nolubility of calcium ■ 
sulphate of different Kulphaies inereasoH with rising i 
Rlomio weight in the series: H*. Mg ', NH 4 *, K‘, Na*. 

—A. S. 

PoiasJiivm ferriq/anidf ; Jirdurfion of - . T). A'enditori. 

Attl. K. Acrad. <lei Lincei Roma, IftOti [5], 16. 370—373. 
AcconniNO to Williamson (Annalen. 67. 237) the reduction ■ 
of potassium fcrricyanide by hydrogen sulphide proceeds ; 
according to the equations;— 

8K3Fe(CN)o + SHjS=6K4Fc(CN}„ + 2HaFe(CN)4 + 3S= i 

ttK 4 Fe{ C N )o -i- 2Fe( UN )3 + (IHCN + 3S. 

The author finds, however, that there is formed, together 
with ^H^assium ferrocyanide, a greenish prccipitat(\ 1 
changing to bright blue. This precipitate, when freed j 
from adhering sulphur, proved to he jKitassiiim-ferrous • 
ferrocyanide, K 2 Fe 2 (CN)fl. It yields ferrous hydroxide ■ 
and potassium ferrocyanide when boiled with caustic ' 
potash solution. One hundred parts of potassium fern- ' 
•cyanide yield 71*28—73*9 parts of |X)tassium ferrocyanide, : 
and 17*82—18*4 jiarts of potassium-ferrous ferrocyanide, ; 
corres]K>nding approximately to the equation: — 
0K3Fe(UN)4 + 3H.S4K4Fe(CN)o + + 

6 HCN + 3S. -A. S. 

Copper sulphate; Decomposition of -, hy methyl alcohol. \ 

V. Auger. Coiiiptcs rend., lOOfi. 142, 1272—1274. | 

CopPEn sulphate, either crystallised or anhydrous, is j 
<lecomf>osed by methyl alcohol at all tem^Ktratures from ' 
t)® C. to the boiling point of the alcohol. With small 
proportions of methyl alcohol, the salt, CuSO^.CH.OH, 

18 ootained, mixed with traces of basic copjier sulphate. ' 
As the quantity of alcohol is increased, the amount of : 
basic salt formed rises rapidly, with the simultaneous | 
decomposition of the methyl salt. Zinc H\d[>hate also ! 
gives a notable quantity of basii* salt when treated with ! 
methyl alcohol, whilst cobalt and nickel sulphates yield , 
but traces. Ethyl alcohol is much more feeble than 1 
rmethyl alcohol in its action on copper sulphate.—W. P. R. | 

‘Citsium : Direed oxidation of -. Properties of e.asium \ 

peroxide. E. Rengade. Comptes rend., 1900, itZ, 
1149-1151. 1 

Evbk when perfectly dry, oiesium unites at ordinary 
temperatures with ^rfectly dry oxygen, the reaction : 
being so violent, even when the pressure of the oxygon : 
is omy a few centimetres of mercury, that the metal and j 
its oxide become incandescent. As the temperature is ' 
lowered, the reaction becomes less violent, and at —80^ C. 
Cftsium only tarnishes slowly in dry oxygen. 

If, after the violence of the reaction at ordinary tem¬ 
perature hu subsided, the product be heated in a stream 
•of dry oxygen, it absorbs more of the gas, and yields i 
ultimately a fused mass which on cooiing becomes a | 
yellow crystalline substance of formula ^ 04 . This 
peroxide melts, in an atmosphere of oxygen, at C. 

It is readily dissociated, decomposes water with formation 
of Ciisittm hydroxide and hydro^n peroxide, and evolution 
of oxygen, yields otesium carbonate and oxygen when 
beatM in a stream of carbon dioxide, and is rraoced by 
hydrogen at 300° production of cesium hydroxide, 

'water, and oxygen. 


The dry peroxide hae no ootion on the aluminium 
boat in whioh it is formed, but attacks the metal rapidly 
if any moisture be present—J. T. D. 

Carbon; AltereUiona of condition expe.rienc.ed hy amorphoin, 

-, under the influence of temperature, atid otc^laiions 

of temperature. O. Manville. Comptes rend., 1000, 
142, U90-U93. 

A HPBciMEN of crayon charcoal (“fusaiii”), containing 
89 |)cr cent, of carbon, was powdered, sifted, and freed 
from occluded gas by heating in ttwoo. When this 
charcoal was healed in a current of oxygen (about 1 litre 
per hour), carbon dioxule and carbon monoxide were 
))roduced, the temperatures of formation of the two com- 
Kumds being 85“^ C. and 140® C., respectively. It was 
ound that it the carbon wore now heated in vacuo from 
15'’ C. to 350' 0., and then allowed to cool alowly, the 
tem})oratures of formation of its oxidation products 
were displaced in a definite manner, and after repeating 
these oiieratiuns a certain number of times, attained con* 
slant values different from tlioss originally olmerved. Thus, 
after heating in tWMo from 15® to 350® C., twenty times, 
followtKl in ea<'h case by slow cooling, the temperatures 
of formation of the carbon dioxide and carbon monoxide 
had attained constant values of 240® C. and 300® 0. 
resiKictivoly. On now heating tho carbon in t^oeuo to 
450“ U., and cooiing slowly, the temperatures of formation 
of the oxidation products were considerably reduced, 
vt:., to 97 ® and 220" C., resjiectively; and then on again 
subjecting the carbon to a fresh series of oscillations of 
teiui;>erature identical with tlie first series, the temperatures 
of formation were again displaced, attaining after twen^ 
such oscillations, constant values slightly higher (245^* C, 
and 307° C.. respectively) than those observod previously. 

It was further ob8orve<l that the condition of amorphous 
carbon at a given temfieraturc differs according to whethei 
that temjierature has been reached by heating or by cooling, 
On cooling from a higher temperature, the rate of evolution 
of carbon dioxide is much greater at a given point than 
on heating from a lower temfieraturc ; for example, with 
tho H|>ecimen of carbon under investigation, carbon 
dioxule is first formed at 85® C. on heating the carbon 
from the ordinary tcmiierature, whilst on cooling, evolution 
of gas still takes place at 6(/’ C.—A. S. 

Bromine industry of the United >States, Oil, Paint, and 
Drug Reporter, June Ifi, 1900. [T.R.J 
The bromine industry in 1905 was more act-ive than in 
1904, the output exceeding that of the preceding year by 
nearly 50 per cent, accorcling to tho annual report of the 
HR. Geological Survey. Tlie production in 1905 
amounted to 1,192,758 lb., valued at $178,916, as com¬ 
pared with 897,100 lb., valued at $209,130, in 1901. The 
greater part of this product was made in Michigan, at 
Midland. Mi. Pleasant, Rt. Charles, and Rt. Louis. 

In Michigan the hroininiferous brines of commeroisl 
prominence come from the Marshall sandstone of the 
Upper Carboniferous, and contain from 0*1 to 0*3 per cent 
of bromine. At Midland and Mount Pleasant are worki 
manufacturing large quantities of bromine and bromides. 
The bromine m the brine varies in quantity from 0*1 to 
0*2 )X)r cent., and is freed from its usual combinations 
with alkali bases by an electric current. The h«e 
bromine is removed from the brine by a current of air, and 
is then absorbed by caustic soda. The output by this 
process in 1905 was more than half of the total product 
of the United States. 

Bromine is made as a by-proiluot in the salt industry 
at Pomeroy and Syracuse, Ohio, and at Hartford and 
Mason, W. V^a. At Malden, on the Kanawha River, a 
few miles south-east of Charleston, W. Va., is aaothet 
factory, also supplied from the PottsviHe horieon. 

At ^ttsburg. Pa., there is a plant of average sice 
which extraote bromine from lirine derived from Poooao 
faorixon. I^nnsylvania was the pioneer state hi the 
manufacture of bromine, and began it at Freeport, Arm* 
strong County, in 1840. In Ohio the manufacture b4gaa 
at Pomeroy "about 1808. It was alto begun at Ci^ 
Dover, Tuscarawas County, in 1868, but has been aban¬ 
doned at that point, and is now oonflaed to Pomeroy oikd 
Syracuse. 
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Tho foUo^viug table show* the increase of the production 
of bromine during the past decade:— 



1 Quantity. 

Value. 


1 Founds. 

t 

1«9« .. 


U4.ft0t 



126.su 

1000 .. 


140.700 

1002 .. 

. 1 r.i3.H9« 

! 12S.472 

1004 .. 


, 269.1 HU 

1906 .. 


i 178,914 


Graphite dimyverti in Codnncri/. Bd. of Trade J., June 
21. llHHi. il’.K.) 

Acoordtno to the “ Madras Mail,” graphite in largo 
qiiantities has been discovered at Seetharoddipadu, in 
British territory, 7() miles from (iodavery, anjl there is 
every probability of its proving roiminiTalivo. One of 
tho loading European firms in Madras has sent out an 
export to sink shafts and rejjort results. 

Largo quantities of graphite have also been discovere<l 
on and below tho hilU helween I’erakoondc m the Nizam's 
Ih^ininlons and the Godavery Kiver. No one has yet 
tried to prospect Uh.* place. Imt experts assort that any 
company will do well to work tho graphite mines on tho 
spot indicated. (Graphite mines are also In'iiig worked 
aiioiit 80 miles from t.lodavcry. 

E.nolhk Patents. 

Sulphuric arid ; Process for the ronct nlraliou of -. 

A. GaiUard, Barcelona, JSpain. Eng. Pat. 23,841, Nov. 
18, 1005. 

See Fr. Pat. 359,442 of 1005 ; this J., 100(5, 374.--T. F. B. 

Kndothei'Ttnc chemiral compounds ; ProrexA of and apjHtr- 

atuA for producing -. K. Pawlikowski, Clorhtz, 

Germany. Eng. Pat. 26,728, Dec. 21, 1005. 

See Fr.Pat. 361,110 of 1005 ; this J., 1006, 530.-1’. F. B. i 

Cyanogen ccnnpoundx : JicciK'rring —, from waste iratcrs, > 
solutions, and the lilt, and rendering the. liquids iVi- j 
fwcuons. H. N(H'rdliag«u* and F. Nocrdlinger, Floi- ! 
Bheini-on*Mainc, Ocrftiany. Eng. Pat. 1764, Jan. 23, 
1900. Under Int. Conv., Jan. 24, 1005. 

3'hk waste waters or very dilute .solutions containing 
thiocyanogen or cyanogen comjiounds, arc acidulateil, 
for instance, with sulphuric acid (hut not with nitric 
acid), and if thiocyanates are present, an oxidiser, such 
as manganese dioxiile, is adtletl. Through tho aolution, 
contain^ in a suitable api>aratus, air is then blown, 
and tho hydrocyanic acid evolved is condonseil in 
alkaline or other solutions. According to one inodiBcatiun 
of the process, the liquid through which tho air is lilown 
U heat-ed to a))out 50' C. The efiluent may, when neces- 
eary, be neutralise*! by lime.—K. S. 

United States Patents. 


Vni.-GLASS. POTTERY. AND ENAMELS. 

{Co7ilinued from page 690.) 

Silicates [Glass] ; Tke^ympositinn of -, \jor analysis], 

F. Hmden. XXIll., page 065. 

1 Phosphorus; Qualitative test for -Mauricheau- 

j Beaupr^. XXIII., page 056. 

i E.N'otiSH Patents. 

1 lioclc quartz [Quartz glass]; Process for producing a 

! Vfollen mass of -, at a relatively low tem)terature. 

I J. Bredcl, Hiichst on the Maitio, Germany. Eng. Pat. 

! 15,i530. July 31, 1905. 

i Kee Fr. l*at. 355.791 of 1905 ; this J., 1905.1232.—X. F. B. 

i 

^ \Pidlery] Kilns t Imvts. in construction of -. M. J, 

! Adams. Stock«liel(i-on-3'yne, and J. Cannon, Scots- 
t wood*on-Tyne. Eng. Pat. 8440 a, Oct. 12, 1905. 

The claim is for iinprovemonts in the method of construct¬ 
ing kilns describeil in Eng. Pats. 6257 of 1891, 10,259 and 
: 13.043 of 1902 (this J., 1903. 097). Two or more inufHe- 
I kilns are Imilt side by side, with the fireplaces at the ends 
, the waste heat from one kiln passes through the flues of 
the adjacent kiln, and heats it. The temperature of tho 
second kiln is finally raised to a finishing or glazing heat 
by feeding its own fire.placo with fuel. — W. 11, C. 

■ Um'ied States Patent. 

Silica [Quartz glass]; Process for fusing -, and for 

shaping the mass while plastic. J. F. Bottomley, 
Wullsond-on-Tyne, and A. Puget, North Cray. U.J>. 
l*at. 822,424, June .v, UKMl. , 

See Eng. Pat. 18.437 of lOCW ; this J.. 1905, 840.—T. F. B. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS. AND CEMENTS. 

{Continued from page 590.) 

Enoush Patent. 

Wood and tcjtile or fibrous sulstanoca '^ Chemically' 

impiegnuling -, for preventing putrefaction, rot, and 

fungus. F. Hasselmann, I^lunich, Germany. Jlng. 
Pal. 11,294. May 30, 190^5. 

i The wood or otlier substance to be impregnated is boiled 
with a lye containing in 30 parts 1 part of any waste 
salt of potassium or magnesium, 1 part of green vitriol 
(ferrous sulphate), and I i>art of aluminium sulphate. 
For the green vitriol, nickel sulphate may preforabiy be 
j substituted, in the proportion of 1 part oi the salt to 
I 600 of lye.—A. (5. L. 

I 

! United States Patents. 


Burner gases [Sulphuric anhydride manufacture]; Process 

of purifying -. H. Knietsch, Ludwigshafen on 

Rhine. Germany, Assignor to (teneral Chemical Co., 
Now York. U.S. Pat. 822,373, June 6, 1900. 

See Kng. Pal. 16,948 of 1898 ; this J., 1899,831.—T. F. B. 

Sulphuric anhydride ; Process of making -. R. 

ifnietsch, Ludwigshafen on Rhine, Germany. Assignor 
to General Chemical Co., Now York. U.S. Pat. 823,472, 
June 12. 1900. 

See Ger. Pet. 113,932 of 1898 i this J.. 1901,360.—T. F. B. 

French Patent. 

Chromic acid ; Electrolytic regeneration of ——, tn solutions 
of chromium salts. M. Ia Blanc. Fr. Pat. 362,195, 
Jail. 6, 1^06. XIJ., page 643., 


Lime : A pparatus for burning -. C. Ellis. White 

Plains, N.Y. U.S, Pat. 821,996, May 29, 1906. 

Tub a]>paralus consists of a calcining chamber in the 
form of a vertical shaft, at the bas*^ of which is a gas 
producer with a deep bed of fuel. The gas enters the 
lower portion of the chamber, to which air is also supplied. 
The walla of the chamber are thick, and contain a flue 
through which products of combustion are withdrawn 
from the up^wr part, mixed with air, and returned to 
the producer by moans of an injeotion apparatus.—W.C.H. 

FirC'briek compound. T. P. Oourley, Now York. U.S. 
Pat. 822,600, June 6, 1906. 

Abottt 80 parts of carborundum, IG^ parts of sodium 
silicate, 3]^ parts of water, and ^ part of sulphuric acid 
are mixed together to fmrm a plastic mass, which Iveoomea 
hard when subjected to the action of heat.—A. S. 
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French Patbnt. 

; Process of treating and eolcAiring —• [by 

precipitation upon it of metallic oxides]. P. Merino. 
IV. Pat. 360,703, March 7. 1905. 

Wood is coloured and prepared for use in the manufacture 
of Works of art bv the following aeries of operations :— 
(1) Treatment with an ammoniacal solution of a hydroxide 
of oopijer, cobalt, nickel, zinc, mercury, or other suitable 
metal. This has the effect of removing from the wood 
certain fermentable matters which, if left in it, would 
ultimately load to its destruction. (2) Tnipregualion 
with a solution made by nii.\ing tog<*thcr boiling solutions 
of sodium or potassium aluminatc an<l barium chloride, 
allowing the mixture to cool, and removing the precipitated 
barium hydroxide. T«» this solution may Im addl'd a heavy 
coal-tar oil. The application of this solution is effected 
either by immersion in an open vessel, or in a closed vessel 
under pressure. The wood is afterwards trcat-(*d with a 
solution of an alkali carbonate, whii-li precipitates ujion it 
“ m the oimdition of oxide ” the metal whicli lias 
been applied. 'J’he process is complclcil by washing 
with a solution of an alkali sulphite. (3) 'I’lie wood is 
next coloured, or its existing colour is iiioditied, and its 
natural grain Is at the same time rendered more promi¬ 
nent, by the application to it of suitable colouring agents, 
e.g., cochineal carmine, litmus, orchil, coal-tar avestuffs, 
metallic hydroxides, such os tliose of cobalt oml nickel, 
in ammoniacal solution, or eoinpoimils such as ferric 
fcrricyanide, ferric thiocyanati; (siilphocyanide) &c. 

The wood ia thus “ motallised,” and ivndercd entirely 
unalterable by atmospheric inflm'iices. It is capable of 
taking an excellent polish. When prej»ared as described, 
but with the omission of the treatment witli alkali car¬ 
bonate and sulphite, it is, it is stated, in the form of thin 
sheets, lloxible, and supple, like leather. In this con¬ 
dition it may readily be moulded into artistic 8ha]>es. 
To this end, tJlie sheets are moistened on the back with 
starch paste, and sprinkled over with sawdust. They 
ai'© then placed in heated moulds, and are strongly pressed. 
When dry they are removed, the hollow parts at their 
backs being filled with a paste composed of 8au■du^t and 
glue size. They may. finally, bo hardencrl by treatment 
with an alkali carbonate.—E. B. 


X.~METALLURGY. 

{CofUinvcd from page 693.) 

Gold ores; Amalganiafion of -. T. T. Head. Bi¬ 

monthly Bull. Amer. Inst. Mining Kng., 1906, 407— 
495. 

The author discusses previous work on the amalgams, 
and descriljes experiments made with a view to determine 
the constitution of gold amalgams. Tlie most satisfactory 
results w'ere obtained by adding excess of finely-divided 
gold to mercury, heating at 109^ C.. filtering, treating w’ith 
nitric acid of different strengths, and examining the 
residues by analysis, and under the microscoi)©. Tlie 
results obtained indicate that when the content of gold 
is high, a solid solution of mercury in gold (containing 
up to 13 atoms per cent, of mercury) is formed, w'hich is 
isomorphous with gold. With lower proportions of gold, 
crystals bolonglng to the hexagonal system, and contain* 
Ing 17*44 atoms per cent, of mercury can be isolated; 
these represent eitner a com})ound of the two metals con* 
taining gold or mercury in solution, or a second solid solu¬ 
tion. Ordinary amalgam consists of one or both of ilie 
foregoing, usually the former, mixed with an excess of 
mercury, which coats the particles, and causes them to 
cohen^. 

The amalgamation of gold ores appears to be a physical 
process ; the grains of gold are wetted by the mercury, and 
are drawn beneath the surface of the film of mercury, and 
held against the plates, by the surface tension of the liquid 
mercury. Owing to diffusion into the ntetal of the plates, 
the amalgam often becomes strongly adherent. Buyered 
copper ^tes and Muntz metal plates are better than 
plain copper plates, the copper dissolted from the latter 


by the mercury having an injurious effect. Moreover the 
amalgam diffuses into Muntz metal plates only to a very 
slight extent. Plates coated witli gold amalgam will retain, 
a thicker film of mercury than any other kind of plates, 
and thus have the greatest “ catching ” power. Excessive 
scraping of the plates in actual workii^ should be avoided, 
as the gain in daily yield of amalgam is more than counter-^ 
balanced by the loss of “ oatolung ” power. Changes of 
temperature have infiuenco on the amalgamation process 
in various ways. Among the injurious effects are the 
increased solubility of salts and thus of precipitation of 
base metals in the mercury, and a diminution of the sur¬ 
face-tension and viscosity of the mercury, whereby the 
tendency of the mercury to “ fiouris "increased. On 
the other hand the wetting of the gold by the mercury, 
the “ catching ” power of the plates’, and the capacity of 
the ghtbulcs of mercury to coalesce are increased by rise 
of teiniM'rature. The author conchides that in the first 
place tlie working tcmiioratur© should be kept constant, 
and when the infiuciu'c of soluble salts in the ore can be 
neglected, as high a tomperature as is possible economic¬ 
ally should be iuaiutained.~-A. S. 

Magnesium ; Alloys of - with silver. 8. F, 

Zoiiuzuznyj. Z. anorg. Cbcm., 1900, 49, 400—414. 
The jiicItiug-jKjint curve of magnesiuin-Kilvcr alloys shows 
four distinct points, viz., a maximum at 820'* 0., oorres- 
ixuiding to the conijiound, MgAg; tw'o eutectic points 
at 766 C. (65*9 atoms cent, of silver) and 469^ C. 
(17‘3 atoms ix?r cent, of silver) resjicclivcly; and the 
transformation point (492'" (A, 22*67 atoms jwr cent, of 
silver) of the compound, Mg^.Ag. The latter eomix>ond 
is not indicated by a maximum on the melting-point curve, 
as it iiiclU with decomposition at the transformation point. 
The compound, MgAg, fornis solid solutions with both 
magnesium and silver, the limiting com^ontrations of the 
solutions being 34*57 atoms per cent, of silver on the one 
hand, and 02‘6 atoms {ht cent, on the other. Micrographic 
oxamiiialion confirmed the results obtained by the tliermal 
investigation of the alloys. Magnesium-silver alloys are 
characterised by their hardness, which exceeds that of 
cither of the couii>oneiits. The brittlenesB is ^atest In 
those alloys approximating in comjKisition to the definite 
comiwunds of the two metals. Tno alloys rich in mag¬ 
nesium are very lirittle, easily oxidised, and decompose 
water more readily than pur© magnesium; on exposure 
to the air, they disintegrate with production of a black 
powder.—A. S. 

Alnminiuvi-bianinth and aluminivm-tin alloys. A, G. C. 

Gwyer. Z. anorg. Chem. 1906, 48, 311—319. 
Aluminium and bismuth in the liquid state are mutually 
soluble only to a slight extent; the lowering of the 
melting-point of aluminium by addition of bismuth 
amounts to not more than about S'* 0. 

The gradual addition of tin to aluminium lowers the 
melting-point continuously, rapidly to 15 atoms per cent, 
of till, more gradually to 56, then" more rapidly again to 
98 atoms j)er cent, of tin—a eutectic solidifying at 229® 
C.; beyond this the melting point rises to of pur© 
tin. No evidence of any compound of the two metalB 
is furnished by the melting point curve.—J. T, 1). 

Aluminium bronze ponders; Explosions of —— , Stock- 
meior. Chem.-^it., 1906, 80, 680. 

The metal is jiounded in stamp-iniUs, sorted according 
to size of grain, and is then polislied in polishing millii. 
Very fine sorts are submitted to a rubbing treatment,, 
after sifting, and before polishing, by grinding the metal 
dust with gum arabic solution. The explosions which 
occur in tn© sifting and polishing machines are dust 
explosions caused by accidental sparks in the machinery, 
Owlinary oluminium bronze powders do not flash when 
blown through a flame, but the finest sorts can he ignited 
in this manner, or even by a match. Another danger of 
exifioeioM is that due to hydrogen evolved by the action, 
of aluminium dust bn water. A slight elevation of 
tempe>rature in the proce.«e of waskitm out the gum may 
dve rise to a sudden evolution of hy^gen. The autlmr 
has established that the decomposition of water by* 
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aluminium dust bef^ins at 30^ C., but does not take ^aoe 
at 20*^ C.; iced water is generaily used for washing the 
metal. In oases of fire, when red>hot aluminium is 
quencheii by w'ater, large flames of burning hydro^n, or 
even explosions are produced. Since aluminium nronze 
in the form of line dust normally contains about 2*3 per 
cent, of moisture, it has lieen suggested that explosions 
in the iiohshing machines may be due to the production 
of hydrogen by the decomposition of this moisture. 
The author has proved, however, that the production 
of hydrogen by the decomposition of the norma! moisture 
of the metal never exceeds 4 per cent, of the theoretical 
quantity even under the most favourable conditions, and 
this quantity is not dangerous. Explosions have been 
greatly reduced of late years by the use of exhauster fans, 
hut tM’O cases arc on record where the breaking of a fan- 
blade has ignited the aluminium dust passing through 
the fan. Ignition by frictional electricity has Ijcen 
suggested as a possible cause of explosion, but no siithen- 
tioated case is known. ( 8 ee also this J., 1U06, 43d.) 

-J. F. K 

Silicon chlorifh : Ar4ion of -, on nickel. E. Vigouroux. 

Comptes rend., 1»0H. 142, 1270—1271. 
CoNTiNl'lNft his researches, the author now describes the 
action of silicon chloride on nickel, the exjierimcnts 
being carriecl out on the plan employed previously in the 
case of iron and cobalt (see this J., 1905, ISO*^ ; 11)06, 
•318), except that in the jirescnt instance the course of 
the reaction was more closely followed, and the successive 
products formed analysed separately. Two jiroducts 
were obtained, one containing 9*6 per cent, of silicon, 
corresiHinding with the formula Ni^Si, and the other 
19*3 |>er cent., corresponding with >*’ 1281 . It is considered 
to be not at all improbalile that at extremely high tem¬ 
peratures conuKiunds still richer in silicon may be obtained. 

*—W. 1*. 8, 

Zinc-antiinony nlloijf*. S. F. Zemczuznvj. Z. anorg. 

Cliem., 1906, 49. 384—399.* 

Tm author confirms, lu general, the results obtained by 
Mbnkemever (this J., 1905, 137). The oomfKmiKi, 

ZnaSb 2 . rfoes not form solid solutions either with zme or 
witl) antimony. It crystallises m prisms, which can be 
easily obtained by piercing the skin which forms on the 
surfai*e of the fused allov. |K>uring off a portion of the 
molten material, and alfowing it to cool slowly, when 
tolerably well-defined crystals are formed In the interior 
of the reguluH. The com|Hnind is capable of existing in 
two modifications, the transformation from one to the 
other taking place, not at a constant tein|>erature, but over 
the range 330^—358' C.. according to the projiortion of 
the com^iound present in the alloy in (juestion, the higher 
temperature being the transformation point in the cast* 
of the pure compound. When free antimony and the 
compound, Zn 36 b 2 , are present together in an a))oy, a 
conciition of unstable equilibrium results; the crystals 
of the compound which first seiiarate subsequently react 
with the antimony to form tne compound, Zn»b. the 
reaction being accompanied by evolution of heat. The 
compound, ZnSb, decomposes on melting.—A. 8 . 

Ferro-tung^na; Study of pure -. E. Vigouroux. 

Comptee rend., 1900, 142. 1197—1199. 

Ths alloys were prepared in crucibles of magnesia, by the 
alumino-thermal nroocss, from pure oxide of iron and 
tungsten oxide, wOg, obtained from pure ammonium 
tungstate by calcination, and reduction in hydrogen at 
a temperature below 400^ C. Three perfectly homo¬ 
geneous alloys wore prepared, free from {duminium, and 
oontaining 2*30, 0*21, and 40*25 })er cent, of tungsten 
reapeotively. The alloys were soft (they crushed easily 
under the hammer), slightly brittle, and granular or 
lam^lar in structure, being less brittle and more granular 
as the periientage of iron became larger. They wore 
attacked vigoro^y by faydroohloric acid, iron being 
'dissolTed, and also, eventuiuly, a very small quantity of 
tongaten, which coloured the solution blue. Aqua regia 
attacked the alloys slowly, iron being dissolved, and 
tungstic acid preeiptated, whereby the further action 
. of, Uie acid was hindered. By treating the alloys with 


dilute hydrochloric acid till nothing further was dissolved, 
the compound. FcgW^, was left behind, in the form of 
brilliant plates having a metallic appearance. The 
compound has the sp. gr. 13*89 at 0° C., and is not appre¬ 
ciably magnetic. It is attacked vigorously by chlorine at 
350” C., but is not acted upon by'dry oxygen except at 
a bright red heat. It is not appreciably affected by 
solutions of hydrochloric and nitno acids, or by gaseous 
hydrochloric acid, and only slightly by aqua regia and 
sulphuric acid. For decomposing the compound, the 
best agon! is iKitassium bisulpnatc, which attacks it rapidly 
at a <lark iru heat.—A. S. 

Carbon-steel; Physico-chemical re.senrcfies on ——. 

C. Benedicks, jernkont. Ann., 1906, 60, 107; Chem * 

Zc^it., 1900, 30. Rep. 184. 

A NrMBKR of the physical proiierties of steel are explained 
by the assumption that steel with over 0*5 per cent, of 
carbon consists of /3-iron containing about 0*27 per cent, 
of hardening carbon, whereas iron and mild steel with 
loss than that proportion consist of a-iron, the hardening 
oarlion being regarded as concerned in the staining 01 
ferrite by iodine tincture. The Infiuenoe of silicon on 
the sp. gr., in coniimctiun with cluunical tests, indicates 
the existence of a hitherto unknown light carbide, Fe 2 C. 
It also appears that the transformation from the a- to 
the jd- form is accompanied by a measurablo contraction. 
The modulus of elasticity vanes inversely with the carbon 
content; and the modulus is diminished to the same 
extent, or nearly so. by equivalent quantities of carbon, 
silicon, and nickel. With regartl to the relation between 
the degro«5 of hardness and the chemical oomjioBition, 
it IB found that equivalent quantities of silicon and man¬ 
ganese have an equal eiTect, this being greater in the case 
of /:3-iron, but not so great as that of hardening carbon. 

Khclrical reeialanci .—Equiatomic solid solutions of tlio 
iron have the same resistance, and tliis applies approxi¬ 
mately to the eleven diflerent dissolved elements tried. 
The hardening carbon can be estimated from the resistance, 
which, in iron and mild steel, increases with the total 
carbon up to 0*15 per cent, of that element. Equivalent 
proportions of hanlenin^ carbon and manganese ha\e 
the same effect in diminishing the intensity of magneti¬ 
sation, and the diminution ean lie expressed by a formula. 

Ferronitc .—All the chemical, jiliysical, and inicrographical 
details tending t-o prove the existence of “ ferronite ” 
(a solid solution of /3-iron w'ith about 0*27 i»er cent, of 
carbon), are givui, and this substance is considered to 
explain certain oliscure phenomena.—C. S. 

Copper-cadmium alloys. R. Sahmen. Z. anorg. Chem., 
1906, 49, 301—310. 

C<)PPBR and cadmium form two compounds, of formulm 
Cu 2 Cd and ('ugCda- From fused mixtures of the two 
metals containing 0—42 atoms per e.ent. of cadmium, 
cop{ier crystallises out between 1084'-' and 552^ C. ; at the 
latter temperature long needles of the compound, 
appear, and at 642 U. the rest of the mixture solidifieB 
as a eutectic. Fused mixtures containing 42—46*4 
atoms per cent, of cadmium deposit between 552^ and 542^ 
C. the same compound. Cu 2 Cd; and the mixture oontain¬ 
ing 45*4 atoms per cent, solidifies euteotically at 542*^ C. 
Mixtures containing 45*4—60*0 atoms per cent, of cadmium 
deposit mixed crystals of the compounds, Chi^Od and 
CugCdj, and those containing 60*0—97*97 atoms percent., 
mixed crystals of the compound, CugCd) and cadmium. 
The mixture with 97*97 atoms per cent, of cadmium 
solidifies euteotically at 314^ C., and mixtures richer in 
cadmium than this deposit cadmium from 314° to 321^*7 C, 

-J. T. a 

Cenaium; Direct oxidation of —. Properties of caaium 
peroxide. £. Rengade. VII., page 637* 

Mineral production of Southern Jikodesia. £d. of Tr. 
J., June 28, 1906. [T.B.] 

Thjb report for the year ended March 31at last, of the 
Rhodesia Chamber m Mines states that the output of 
gold from Southern Rhodesia and Tari for that year was 
oeolared at 436,863 ox. 3*49 dwts., vMued at £l.^,195, 
being an increase of 129,376 oz. in weight and £478,667 in 
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value as compar3d with the year ended SIst March, 1906. 
* amounted to 83.996-27 or., valued 

at £9,390; that of lead to 580'98 tons, valued at £6,232; 
and that of diamonds from the Somabula area to 1,161 
caraU, valued at £4,208. The yield of coal from the 
Wankic ColUery amounted to 111,105 tone; the sales 
during the year realised £62,285. 

Mdal and Mineral Produaion of New South Wales. Bd. 
of Tr. J.. June 28, 1906. [T.R.] 


back to the small quantities bought for pottery purposes 
only. The experiment made in 1904 by an intand 
to export this ore instead of selling it to local smelters has 
not encouraged him to repeat shipments. 344 tons of 
copper ore were shipped to France, and 52 tons to the 
United Kingdom, toty 398 tons, being about 200 tons less 
than In 1904, and 560 tons less than 1903. Only 74 tons 
of copper matte were exported, of which 16 tons wont to 
the United Kingdom. 


Fbom the Annual Report of the New South Wales Depart¬ 
ment of Mines for 1905, it appears that the metals and 
minerals produced in .New South Wales during that year 
ujra valued at £7.017.940, as compared with a value of 
£6,391,764 in 1})04. The quantities and values of the 
chief metals and minerals produced are shown in the 
following labie :— 


Enoush Patents. 


Steel; Treatment of -. 

F. J. Mudford, London. 

1905. 


W. Taylor, Leicester, and 
Eng. Pat. 15,809, August 2, 


The change in the magnetic properties of the steel at the 
critical temjierature is used to indicate that the proper 


1904. 


Quantity. 

Value. 

Quantity. 

Coal . 




£ 

6,032.138 

(V»ke. 




Copper {Iniiote, matte and ore)* .. 

'* 




162,061 

8,267 

Gold . 




Iront . 


0,303 


80,604 


Portland cement . 




4,447 

HJJverdoad, ore, conrentratefl, Ac. ., 

Tin (Ingot* and ore)t . 

Zinc, (ipelter and concentmtes) .... 


.S07.220 

1,700 

67.003 


l.e42!284 

188,877 

117,078 

441.447 

1.619 

103.683 


•Exclusive of copper produced from ore from the other States o( the Commonwealth. 
tMade from scrap, no ore beiiiB used. 
fExclusive of tin refined from imported ores. 


leos. 


Value. 


£ 

ii.00S.4«l 

100,800 

811,784 

l,lS8,01t 

8s,ee8 

08,100 

2,441,880 

173,800 

221,188 


Mineral prodiitlion of Carthagena (Spain). For. Off. 

Ann. Scries No. 3644. [T.R.] 

446,035 tons of iron and manganiferous iron ores were 
shipped in 1905, of which the United Kingdom took 
297,M6 tons, being 131.010 tons more than m 1904. 

.Shipments of Cehegin (or Calasparra) magnetic ore 
have greatly increaswh Although this ore meets with 
little acceptance in the United Kingdom, there apjiears 
to be no difficidty in disjxising of all that is rained to 
other countries, chiefly Germanv. 

The shipments of silver and solt lead in 1905 amounted 
to 32,865 tons and 23,9(KI tons respectivelv. The exjKirt 
of silver-lead was 2,486 tons more than in 1904, and of 
soft lead 1,464 tone more. The increase in oxriorls may 
be attributed chiefly to the higher prices of lead end xino 
which permitted [xiorer lead mines to he worked, anil 
caused the increased mining of blende, amongst which 
lead ore. to some extent, is usually found, and from which 
it is se^iarated and sold to local smelters. 

The quantity of silver exported during the year was 
33,955 kilos., aixnit 1,056,102 oz. troy, all to France. The 
quantity of zinc ore shipjied was 88,4!)0 tons, of which 
56.125 tons went to Belgium. Of this quantity about 
16,000 tons were calamine and the rest blende. These 
figures show a decrease of 4.206 tons as com])ared with 
1904, and are about equal to those of 1903, but the above- 
itamed quantity exported in 1905 does not represent the 
quantity mined, and placed in deposit ready tor shipment, 
as at the end of the year the stocks in this position were 
about 20.000 tons, and had not been shipped, principally 
because the different works which consume the ore were 
so blocked up that they postimned taking deUvery. A 
notable feature is that Germany has taken about 11,0(W 
tons more, while Belgium has taken nearly 16,000 tons 
less. 

Shipments of iron pyrites were only 95 tons less than 
in 1904 (2465 tons). 

The export of ochre for 1905 was better by 590 tons 
than in 19b4, amounting to 1150 tons, of which the United 
Kingdom took 873 tons. Sulphur is again being shipped 
from mines in the interior, 895 tons having been sent off 
daring the year to the United Kingdom. During the 
year only 80 tom St lead ore have been exported, 10 tons 
lo the IBtited Kingdom and 70 tom to France, thus going 


quenching temjierature has Wn reached. There are 
nmny ways in which the invention may be carried into 
effect, as, for example, by making the mass of steel part of 
a magnotio circuit in inductive relation with a circuit 
which includes a telephonic receiver; or the tractive or 
directive force of the steel may be utilised to displace 
a magnetic indicator, and this displacement may actuate 
a secondary indicator such as an electric bell, but the 
invention is not confined to the specific means herein 
referred to_J. H. C. 

Furnaces for roasting, etc. / PahMe-shafts and arms lor 

-. A. V. Leggo, Ballarat, Australia. Ena. Pat. 

17, 370a, Aug. 28th, 1905. ^ 

VAKioirs contrivances are provided to prevent leakage 
where water.cooled arms form junctions with the shafte 
and also for attaching tines or teeth to the arms whereby 
any tooth may be removed without disturbing the others. 

-J. H.a 


United States Patents. 


Ires; Mahml o/ nuUting primary baths lor dissolving 
-—-. IL Baggalw, Pittsburg. Pa., and C. M. Allen. 
Lo Ia>, Mont. U.a Pat. 822,712, June 5. 1906. 


The “nrimanr bath" is obtained by melting an ore of 
“ high fuel value,” with the aid of a large volume of Mast, 
and producing from the ore a matte whmh “ approximates 
as closely to the original combinations of snlphur, iron, 
copper, silver, gold, and the like in the original ore u is 
consistent with the removal of the gangue.'”—A.S. 


Sulphs^ ores; Method ot utUising as fuel the volatee 

porttons of -. R. Baggaley, Pittsburg, Pa., a M. 

^len, lAi Lo, Mont., and E. W. Lindquist, Chioaoo. 
Ill. U.8. Pat. 822,713, June 6, 1906, 


The ore is introduced into a body of molten motto into 
which air is blown, and while the ore is floating in the matte 
a supplementary blast of air is introduced above the 
moltm matte, and at the place of contact of the floating 
ore therewith. The vdume of air introduced is legnlatM 
so that ell escaptng sulphur is oxidised, but the resoitina 
gaaee ore not injuriously cooled.—A. Ifc ^ 
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Orea and tadinga: Apparatus for treatment of -. 

A. Sodorling, Bodie, CaL U.8. Pat. 822,398, June 6, 
1906. 

Tbk patent relates to the treatment of tailings or slimes 
preliminary to cyaniding. The ore or tailing is crushed 
between rollers, and fed by a jet of water into the upper 
end of an inclined trough with a rifBe*l>ottoin. A weak 
solution of solvent adds or add salts is supplied from a 
tank, and at the lower end of the trough there are settling 
reservoirs for sands and for slinios, and a reservoir for 
base metal solutions.—A. S. 

Copper; Profena of hardening -. C. R. Plumer, 

Assignor to Ronstroiu 'I\’iri|>cn‘d C'opjier Co., Seattle, 
Wash. U.S. Pat. 822.299. Juno f., 190b. 

CoppEB or a co]>|n‘r alloy is melted and treated with a 
hardening agent Hufhas *• copper sulphate,” and a chilling 
agent such as “ potassium l>ichromate.” The mass in 
stirred until it be<-oineM stiff, and is then reheated, and 
allowed to cool.-- A. S. 

[Copper and r.ickd] Orea ; Proresn of tnating -. 

.T. t). Hondv, Pittsburg, l*a. U.S. Pat. 821,637, May 
29, 1900. 

Arseni FMKot’H cobalt and nickel ores containing silver 
are ground, siftcid to 80-mesh size, and the fine ore is 
fused with sodium bisulphate to expel arsenic, which is 
recovered. The product is leached, and from the solution 
the silver is reduced and precipitated by means of a fresh 
portion of the arsenide ore, the iron and arsenic are 
removed, the cobalt and nickel are separated by fractional 
pn^cipitation with hypochlorite, and sodium sulyihate is 
recovered by evaporation and orystalliwation. In tlie 
separation of the cobalt and nickel, the cobalt is first 
precipitated by ailding slightly more than the necessary 
quantity of hypochlorite, and the nickel is dissolved out 
of the procipitate by a portion of the s«diition from which 
the iron ana arsenic have been removed.—A. S. 

Metallic flakes or acohs ; Process of making -. T. A. 

Edison, Llewellyn Park, N.J., Assignor to Edison 
Storage Battery Co.. West Orange, N.J. U.S. Pat. 

821.627, May 29. 1906. 

This invention relates to a jiroi'css of making flakes or 
scales of cobalt, or of nickel and c»»balt, ami consists in 
subliming cobalt ehlonde, or mixed nickel and cobalt 
cliloriUcs, in order to dejiosit the same in scales or crystal¬ 
line flakes. The latter are then converted into hydroxides 
of the metals, and the hydroxides finally reibiced to the 
metallic stat('.—B. N. 

Conduciing-fihnH [Cobalt ]; Process for making -. 

T. A. Edison, Llewellyn Park, K.J., Assignor to Edison 
Storage Battery Co., W^est Orange, N.J. U.S. Pat. 

821.628, May 29, 1906. 

A SULPHUR compound of a metal, such as cobalt, is fused 
with an alkali sulphide, and the fused mass allowed to 
cool, so as to result in the crystallisaliou of the compound 
in thin scales or films. These are then screened in order 
to separate crystals not in the form of scales, and washed 
to eliminate alkali sulnhides. The scales am roasted 
to oxidise the same, ami the oxidised scales or films are 
redtsced in an atmosphere of hydrogen to tlio inetallio 
state.—B. N. 

8tcd; Manufacture of -, front phosphoritic. iron. 

J. Reese, Sharon Hill, Pa., Assignor to The Steel Patents 
Co., Pa. U.S. Pat. 821,744, May 29. 1906. 

The molten metal is first de-siliconised and decarbnriaed 
in a Bessemer convertor, and is then transferred to a 
basio-llned open-hearth furnaoe, wberein it is subjected 
to a bath of hasio materials oontaiidng so much calcium 
phosphate that a slag is produced, oontaining not less 
than 15 and not more than 22 jier' cent, of phosphoric 
acid.— A. 8. 

Nodulising orcfl, <fcc. C. Dellwik. I«ondon, Assignor to 
J. E. Goldsohmid, Frankfort-on-Maine, Germany. 

U. S. Pat. 822,929. June 12, 1906.. 

Sec Fr. Pat^ 300,676 of 1906 ; this J., 1906, 543.—T. F. B. 


j Fbbttoh Patents. 

I Furnaces ; Impts. in metallurgical and other -. Soc. 

I anon, des Gazogenes sous l^ession. Fr. Pat. 30*2,268, 
Jan. 9, 1906. 

The mixture of air and gas to be used as fuel enters the 
furnace by way of a helical conduit or pipe constructed 
of a suitable metal, which is disposed m the masonry, 
and is heated by the products ot combustion from the 
j heating chamber of the furnace.—A. S. 

' Iron; Process for the desulphurisation of auhstances 

\ coidaining compounds of -, and for for^ning the 

same into lumps. T. C. King. Fr. Pat. 362,145, 

' Jan. 3, 1900. 

The process is intended esjicoially for converting Imrnt 
pyrites and flue dust into a form suitable for use in blast¬ 
furnaces or .Siemens-Martin furnaces. The material. 

, containing a <?crtaiu jMircentago of moisture, is heated 
' gradually in a long. cyltndricHl, rotating furnace, first to 
a temperature (646'—815'^ C.) high enough to expel the 
, sulphur, and then to a temjieraturo above 1090® to 
, cause the material to agglomerate. It is stated that the 
: material is thus obtained in the form of lumps of irregular 
size and sliaix), practically free Ironi siilpliur, and suitable 
I for direct cni]iloyineut in blast-furnaeos or .Siemciis- 
' Martin fiiniacos.— A. .S. 

Steel for rails of railways and traniwni/s: Manufacture 

fjf -(J. p, Sa,ndi)erg. Fr. Pat. 362,240, Jan. 8, 

1906. Under Jnt. Conv., April 11. 1906. 
j See Eng. Pat. 7698 of 19(t6 ; tliia J., 1905, 1309.—T. F. B. 

! (iERMAN Patent. 

Iron and mild tdeel ; Process for the cementation and 

i hirdening of articles of -. Ck Kemiiiger. Ger. 

Pat. 167,034, June 23. 1904. 

1 The process consists in healing the articles 1u redness, 
; and then subjecting them to the action of a solution of a 
I formate, c.g., ammonium formate. It is claimed that by 
I the use of formates, a uniform and strong carburisation 
; is effected, that ]K>lishcd surfaci's remain quite smooth, 
i and that tlu^ use of alkali cyanides is avoided. The 
j degn-e of <!arburisation can be controlled by varying the 
; concentration of the formaU’ solution.—A. S. 

XL—ELECTRO-CHEHKTRY AND 
ELECTRO-METALLURGY. 

1 (Continued from page 595.) 

I (A.)—ELECTRO-CHEMISTHY. 

I Alcoholatea and alkyUcarhonic acid esters; Electrdyiic 

\ preparation of -. B. Szilard. Z. Elektrochem, 

I 1906. 12, 303-396. 

' By the electrolysis of alkali alcoholates with platinum 
! electrodes, the corresponding alkyl-carbonic acid esters 
I are formed; for example, sodium methylate yields 
I sodium-methyl carbonate, and sodium ethylate sodium- 
I ethyl carbonate. The best yields are obtained with 
' a 4 ^>er cent, solution of tiie alcoholate in the perfectly 
I anhydrous alcohol, and wdth a current-density as hign 
as is possible without causing evolution of gas at the 
I anode. If a base metal anode be used, there is produced 
I the alcoholate of that metal if the current-density be low, 
I or the alkyl-carbonic acid ester of the metal if the current- 
, density be high, whilst with medium strengths of current, 

I mixtures of the two compounds are produced. The 
formation of the alkvl-carbonio acid esters is due to a 
secondary decomposition of the alcoholates produced 
first.—A. S. 

English Patents. 

Secondary or storage batteries. A. J. Boult, London. 
From E. V. Stebbms, Philadelphia, Pa. Eng. f^t. 
26,876, Doc. 23, X96S. 

Tejb lead oxide for the negative plate of a storage battery 
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i# mixed with about 5 per cent, of an insoluble, finely 
divided sulphate, e.g., barium sulphate precipitated from 
a cold solution.—A. G. L. 

White lead; [Electrolytic] Manufacture of ——, and mix- 
of the mme with oxides of lead. W. P. Thompson. 
From R. Goldschmidt and E. Potzininsz. Eng. Pat. 
11,347, May 30, 1005. XlII^., page 644. 

United States Patents. 

■Storage batteries ; Process of treating alhdinc -. 

T. A. Edison, Llewellvn Park, N.J.. Assignor to Edison 
Storage Battery Co., West Orange, N.J. U.S. Pat. 
821,625, May 26. 1606. 

Thts invention relates to a j>roce»8 of eliminating soluble 
impurities from alkaline sUjrage batteries, in which active 
masses of oxygen eonuKUinds of nickel and iron are used, 
and in wliich a connuoting recept-acle of an insoluble 
metal is employed. The receptacle is insulated to 
reduce the dissiimtion of beat, and the two electrodes 
are connected in circuit as eatliodes witli the oondueting 
receptacle in alkaline solution. A reverse current is 
then passed through the batUTy, so as to beat tlie solution, 
and generate hydrogen gas in tlui active masses. The 
impurities are thus forced out into tlie solution, and this 
is finally ixuircd off.—B. N. 

Cell: Elecirolytie -. G. A. Gabriel, Assignor to 

Bleach and (’aiistic Process (A*., New York. U.S. Pat. 
822,106. May 26, IWMl. 

Thih inv(mtion relates to an electrolytic ecll containing a 
porous diaphragm with a iierfoTated vertical oathoch' m 
contact with one side of the diaphragm, and an anode 
having an active face a<ljacent to the opjKisite side of 
the diaphragro. together with a sei ond dia]>liragm between 
the first diaphragm and the anode, with gauze embedded 
in it. Insmating material limits the inner exposed 
surface of the diaphragm to ap))roximRt<-ly tlie size of 
the active face, but the active area of tlie cathode is 
greater than the inner exposed surface of the diaphra^^m. 
The anode is continuous, with iiorizontal and vertical 
passages in it for tlie circulation of the electrolyte, and 
the cathodes are of Huhstantially similar outline. The 
liquid which percolat<*H through the diaphragm is conveyed 
away by downwardly-inclined projections, or liquid- 
oon<luitB, extending from the face of the cathode which 
18 out of contact with the diaphragm, thus draining the 
entire face by gravity. A plate engages with the liqnul- 
conduits, and a means is provided for forcing the plate 
towards the cathode and diaphragm. A perforated 
■draining plate eonnecU the conduits at their lower ends. 
An exterior vertical transparent i-onduit communicates 
directly wdth the mlerior of the anode chamber at three 
points, one above the surface of the electrolyU*, one 
slightly below the surface, and one near the bottom of 
the anode chamber, thus allowing of circulation of the 
electrolyte. An adjustable r»vet^ow pirw is loeaUnl 
within the conduit , and a gas-discharging tulie is connected 
with the top of the conduit.—B. N*. 

Organic substances; [Elcctredytie] froccss of treaiing 

[oxidising ami redvctng] -. tw. presence of vanadium 

compounds. E. Oppermann, Assignor to Farbwerke 
vorm. Meister, Lucius, und Brunmg. Hbehst-on-the- 
Maine, Germany. U.S. I>at. 823,435, June 12, 1906. 
See Ft. Pat. 345.701 of 1904; this J., 1905, 33.—T. F. B. 

Ele(Uric arcs ; Production of eteAle. -, of large d*Wn- 

sions. Badischo Anilin und Soda Eabrik. First 
Addition, dated I)eo. 9, 1905 (umler Int. Conv.. Nov. 1 
and 14, 1905) to Fr. Pat. 367,368 of Aug. 30. 1906 
(this J.. 1906, 70). 

ISBTBAD of passing the gas alon^ the whole length of the 
electrode as in the main patent, it may be introduced into 
the tube only, beyond the end of ti^ oentral electrode. 
Since the electrode is corroded somewhat by constant use, 
acrangementa are made lor its renewal without interrup¬ 
tion oi the process. The hot gases, leaving the reaction 
chamber, are employed ios prel^ting the gases to he sub- 




I jeoted to the action of the arc, or they may be used for 
evaporating solutions obtained in the course of the process. 
Forms of apparatus are described suitable for carrying 
these modifications into effect.—B. S. H. 

i 

I French Patent. 

I 

^ Battery ; Electric with aluminium chLoride as excU,ing 
and d€j)olarising liquid. H. Femerling and W. Pfirsoke. 
i Fr. Pat. 362,280, Jan. 9, 1606. 

I A MIXTURE of carbon, manganese peroxide, aluminium 
; chloride, and water is made, and compressed as usual 
around a carbon rod or into a hollow cylinder of carbon. 
The mass is surrounded bv cloth, and placed in a reoep- 
' tacle of zinc or i»ther suitable metal, containing a solution 
of aluminium chloride, or a pasty maHS oonsisting of a 
i double hydrous silicate of aluminium and magnesium. 

i 

Chromic acid ; Elecfrolyfic regeneration of -, in soliUion* 

of chromium salts. M. Le Blanc, Fr. Pat. 302,165, Jan. 
5, 1606. Under Int. Conv., March 13, KH)5 
The anode ami cathode chambcTs arc separated by par- 
; titions which do not reac h (juito to the iKjttom of the vat. 

The solution of chromii' oxide is introduced in such a manner 
I that the catliodc liquid retains a suitable degree of acidity. 

I It IS advantageous to allow the solution of chromic oxide 
to first come m contact- with thiise portions of tlic ano<lo 
; where the current density is highest, and subsequently 
; with those where the current density is lower.—H. S. H, 

{B. )—ELECTRO-METALLUKOV. 

I Zinc ; EU’etrol.ytic deposition of -, using a rotating 

I electrode. J. S. Price and G. H. B. Judge. Faraday 

I Soc. Trans., June 12. 1906. [Advance proof.] 

The authors have studied the qiiautitatlve determination 
I of zinc in zinc sulphate solutions, using the rotating eleo- 
! trodes recommended by Perkin (this J., 1903,1006, Fig. 3). 

; The solution is contained in a tap-funnel of about 100 c.c, 
capacity. Quantitative results are obtained if the solu- 
: tion Ik' kcjit cool, even when the zinc sulphate solution 
i is initially slightly acid. The addition of sodium acetate 
I and sexlium sulphate was tried, and in the latter case good 
I results were obtained. A modified form of Kollock and 
j Smith's apparatus (this J., 1905, 1127) is also described, in 
I which a mercury cathode and rotating anode are employed, 
j ilcru again a cylindrical vessel provided with a tap is 
I used to contain the cle(‘trolyto, and after the completion 
: of the experiment, tlic zinc amalgam can be runoff through 
; the tap, and subseqiumtly weighed.—R. S. H. 

United States Patents. - j 

! ^ 

! Metallic films or fialces ; Process of making — [Electro^ 

I lytically], T. A. Edison, Llewellyn Park, N.J., Assignor 
to Edison Storage Battery Co., West Orange, N.J. 

I U.R. Pat. 821 626, May 26, 1606. 

; A THIN film of a soluble metal, such as zinc, is deposited 
I on a suitable cathode, and an insoluble metallio film of 
I metallic cobalt or cobalt alloy is dejxiBitcd over this. Tbe 
I plated cathode is subjected to the action of dilute acid, 

I which dissolves the zinc, and the liberated hydmgen 
I separates and detaches the insoluble film. The letter if 
I finally annealed in an atmosphere of hydrogen.—B. N. 

I Sled containing titanium; Production of -. A. J. 

j Rossi, New York, Assignor to J. MocNaughton, Tahawus, 
N.Y., and P. C. Peck, New York. U.«. Pat. 822,806, 
Jime 6, 1906. 

Steed containing more than 1 and less than 6 per cent, 
of titanium is obtained by fusing molten cast-iron contain¬ 
ing a definite percentage of carbon in an eleotrio fumaoe, 
and ti^ating it with a quantity of titanium oxide tufficieni 
to deoarburise the metal to the desired extent. By 
Uting the ourrent, a liigh temperature is then maintained 
I soffiment to effect the decarburisation, and to cause the 
I reduced metallio titanium to be combined with the 
I steel.—A. S. 
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Pttritace; [Eleciric] Metallurgical ——. I. L. Roberti, 
Awignor to J. T. Morehead, New York. U.8. Pat. 
821,880, May 29, 1900. 

furnace consints of a receptacle or jacket, with a 
lining of heat^insulating material, and within this a 
chamber having refractory walls. Inside the chamber is 
a conducting vessel, with masses of resistance material 
on oi)i> 08 ite sides, in contact with the wells of the chamber, 
but not in contact with each other. Electrodes arc con* 
nected with the masses of resistance material.—B.N. 

Furmce.; Continuous magnetic -. H. 0. Shaw, 

Glonshaw, Pa. U.S. Pat. 821,752, May 29. 190tl. 

A HOLLOW screw conveyor is diK)>oscd within the heating 
chamber of the furnace, and is magnetised, and rotated, 
whereby magnetic material in the ohain^'r is (paused to 
travel along the screw. A cooling fluid is supplied to the 
interior of the screw. Within the screw, also, a grooved 
rod is caused to rotate, to jircvent deposition of foreign 
matter.—A. S. 

Metallic sur/aces ; [Klectrolytir] Process of denning -. 

T. A. Edison, Llewclivu Park, N.J. U.S. Pat. 821.022, 
May 29, 1900. 

See Eng. Pat. 26,947 of 1904 ; thin .T., ltM»5, 201.—T. P. B. 
Fkenoh Patkxt. 

Deposition of mclah ; /Irrangcinenfs suitable for the —— 
hy electrolysis. A. Scluiiitz. Fr. Pat. 302.182. Jan. 5, 
lOOil. 



Irr order to facilitate the omjiloyment of high current- 
density in the electro-deposition of metals upon wires, Ac., 
a displaceable arrangement is employed to lead the current 
to the material which is l>eing jilaied. In the figure the 
method is illustrated in two ways; the wire, 3. passes over 
rollers. 2, which may be of insulating material. The 
current is conducted inde|x*udently of these rollers hy 
movable contacts which inav either be of a rolling nature 
as at 6, or sliding, as at 5.—K. S. H. 


XII.—FATTY OILS, FATS, WAXES, 
AHD SOAPS. 

{Continued jrotn jmje 60(1.) 

Cod liver oil; Produrtion of — ~~-at Pintnarl'en. Chem. and 
UruRgiHt, Junp 30. [T.R.] 

Biroura from Bergen Ntate that the Fiiimarken spring 
fishing is at an end, and the final report gives the following 
numbers:— 

Finnuirken Spring Pishing. 

l' 1KU4. ; IWi. ; :BU8. 



Ergusk Patbnt. 

Fofs ; Manulnelure of iodine -. H. A. Pryor. From 

Chem. Fabr. von Heyden Aktien.-GeB. Eng. Pat. 
3132, Feb. 8, 1906. XX... page 6S3. 

United States Patent. 

Marine-animal oils [fish oils] ; Method of treating -. 

M. Potolowskv, Moscow, Russia. U.S. Pat. 823.361, 
June 12, 1906'. 

See Fr. Pat. 317.(>40of 1902 ; this J., 1902,1403—T. F. B. 

XIIL—PIGMENTS, PAINTS; BESINS, 
VARNISHES; INDIA-RUBBER. Ete. 

{Continued from page. 697.) 

(.4.)—PIGMENTS, PAINTS. 

ENGLitiH Patents. 

White lend; \Elecfrcdytic] Manufacture of -, ««ii 

of mixtures of (he same, with oxiden of lend. W. P. Thomp¬ 
son, London. From R. OoldHchmidt and E. Polzmiusz, 
Brusaels. Eng. Pat. 11,347. May 30, im*). 

A MOLrTioN (Muitaining about I jiart of Nudiuni acetate 
to about 9 [larlH of m^ium carbonate, is electrolysed in 
a sultalilc elevated vessel, in which the unoden comust of 
thick, and the catlKKles, alternately with thcHe, of 
relatively thin plates of lead. Tlie bottom of the bath 
has a valved aperture, diHcharguig into a vessel lieneath, 
the latter being ])rovidefl at the lop with a filter or strainer. 
The filtered Holution in forced by a nump into a closed 
vessel. hcatM from below, into which carbon dioxide is 
admitted umler pimsure. The clectrolyHis of the 
solution iiiduceM formation of lead acetate, which, 
in prcMCUco of the sodium carbonate,’ jiaNscH into 
lead carbonate. As the white lead formed im removed, 
and carlion dioxide is supplied to the filtrate under 
pressure, the sodium carbonate that lias suffered 
uecomiiosition is reformed. An upright tube, passing 
into tne closed vessel, and continued so as to dis¬ 
charge, under pressure, into the electrolytic hath 
above, renders the process continuous, the proportion of 
acetate present remaining constant. By varying the 
temjioraturc and the degree of the carbon dioxide iini>reg- 
nation, mixtures of white lead with lead oxides may bo 
obtained. {Reference is {lirected to Eng. Pats. 141801, 
of 1896, 19.179 of 1897, and 2382 of 1899; this J., 
1896, 975 ; 1898, 163 ; and 1899. 502.)—E. S. 

Lakes [from azo dyestuffs ]; Manuf($cture of cdouring 

matter -. H. E. Newtem. London. Prom Farbim- 

fabr. vorm. F. Bayer und Co., Elberfeld, Germany. 
Eng. Pat. 19,100. Sept. 21. 1905. 

See Fr. Pat. 367.858 of 1905 ; this J., 1900, 129_T.F.B. 

French Patent. 

Lakes [from azo dyestuffs ]; Production of red -, fast 

to light. L. Cassolla und Co. Fr. Pat. 361,313, 
March 31, 1905. 

Lakes are prepared in the usual manner from the azo 
dyestuff from diazotiseil p-ohloro-aniltne and ^-naphthol- 
I disulphonic acid H. The red lakes thus obtained are 
I said to be considerably faster to light than those derived 
! from o- or w-chloro-aniiine.—T. F. B. 

(if.)—RESINS, VARNISHES 

Pine resin {Pinus abie.s L.); Chemical investigation of 

the acids in -. P. Klason and J. Koehler. J, 

{Mrakt. Chem., 1906, 78, 337-<-368. 

; The authors review previous literature on the subject of 
I resin acids, and state that in many oases the oonolusiona 
i drawn by different workers are vitiated on account of 
I neglect to take into account the fact that these acids are 
autozidisable (compare Fahrion, this J., 1902, 127). 
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authors have observed that in the winter and sprir^ 
(from January to April in the neighbourhood of Stockholm) 
a perfectly white and orystalline resin, bearing a striking; 
resemblance to sugar, occurs sparingly under the hark 
of pine and fir trees. They name this product ** winter 
resin" to distinguish it from ordinary pine resin, or 
“ summer resin.” It consists of a mixture of resin acids 
of the tyir, C^oHsoOg, melting at about 140® C., and 
haring a varying levo^rotation, the highest value observed 
being [ajD=—150*46®. On rocrystaUtsation from alcohol, 
lamellar crystals of higher rotatory ^>ower and melting 
}H>mt arc ol^tained. The mixture of acids is very sensitive 
to heat, the rotatory power being strongly diminished. 
” Bummer resin ” consists of a mixture of resin acids and 
oxidation oroducts of the same, the latter usually amount¬ 
ing to at least 50 tier cent, of the total. The oxidation 
products are insolunle in petroleum spirit, which dissolves 
the resin acids. On distilling in vacuo the resin acids 
obtained hv extracting ” summer resin ” with }K'troieum 
spirit, acids isomeric with those present in ” winter 
resin,” hut more stable, and having a lower rotatory 
]>owor. are obtained. They are probalily pr«>du<‘c<l from 
the former l»y a steiTometrical transformatiim brouglit 
about by the action of heat. Tlie auUiors propose to 
name those acids, cofo'^ihonic acids, and the more active 
acids present in the original resin and in ” winter resin.” 
sapintc acids. The name coloplmnic acids is proposed to 
distinguish the products from the abiotic acids of Tschir<-h 
and Studer (this J.. 1603. 1250) which the authors do not 
regard as ehomical individuals. The acids previously 
obtainefi by different workers from pine and Hrs resins, 
and from American colophony, c.g., abicti**, sylvio. and 
pinic acids, and ]>erhapN also colonholic acid, are all 
probably mixtuns of sapiruc and coiophonic acids. 

For the isolation of the colojihomc acids, ordinary 
crude pino resin from which the turpentine oil had Ihh'u 
reniovetl bv distillation witli steam, was rejieatedly 
cxtra(‘UHl \Mth petredeum spirit, the solvent was removed 
from th(^ extract l>y distillation, and the residue was 
Bubjecterl to fractional distillation in t’ttcwo. From the 
light yellow resin obtained as distillate, the resin acids 
were seimrated by crystallisation from iietroleum spirit, 
followed l»y wasliing of the crystals witli the solvent. 
From 2l5tl grins, of crude resin, tliere were obtained 
130 grins, of crude oil of turpentine, 750 grins, of sub- 
stances insoluble in ])etrolcuin spirit (700 grins, of 
^•dised resin acids and 50 grms. of impurities), and 
grins, of crude resin acids (sapinic acids). The 
The distillation vietded 400 grms. of rosidue and 
tions us distillalo, from which 145 grins, of crystallised 
I ouiV were isolated. The mixture of (!olo- 

02 „H 3 ot) 2 . melUMl at lfiH'-172‘^ C.. and liad 
for the oali'''’*"*’"" l«]p =+2S-14°. It can be reujfhlv 
to its two c(>m|K)nentR by fractional crystalh- 
%L ''cid being more readily soluble in [letroleum 

ipin acetic acid, methyl and ethyl alcohols, 

?ther, uv'eteldehyde. Tlio ammonium, calcium and 
bariuiii >alts werif prepared, and it was foumi that the 
best sei)aration of the two acids was obtaint?<i by fractional 
?ryHtallisation of the ammonium salts from alcohol, but 
the acids were not obtained quite pure, owing to oxidation. 
The most reliable numbers for the melting {loint and optical 
•otation r»f the two acids are as follows :—a*colopnonio 
icid, m.pt., 168‘V~1W 0. ; [a]i) = —59*41® ; /3*colophonic 
i-cid, m.pt., Ids’—173® C.; [*i]d «+32*2®. The authors' 
9-oolophonic aeilil is probably identical with the amorphous 
\bietic acid of Casterffeld and Bagley (this J., 1904, 989). 

—A. S. 


Varyiiskes; Viscoeimder for -. E. Valonta. Cfaem.* 

Zeit, 1906, 80. 583—584. 

Thb measuremeai of the rate of flow through an oriffee 
taring proved unsatisfactory for determining the 
Hscosity of limwied oil vamishes, the author has 
levised the simple ” ball-fall apparatus, illustrated 
n the figure. It consists of a glass tube, F, 63 cm. 
n length, and 13 m.m, inside diameter. The top 
i! the tube is open, whilst a glass cook, 0, 10~-11 
nm. in boro, is attached to the lower end. The collar, B. 
B oUmped on the upper part of the tube, and carries two 



j steel knife-edges. S. which are supported on the ring, A, 

{ in such a manner tliat the tube always hangs in a vertical 
( position. The tulic is filled with the duia, and a silver 
j ball. 9 Him. in diameter, is allowed to fall from the top 
; to the bottom, the time Ixnng accurately measured. When. 

I the ball reaches the bottom, the lower orifice is closed by 
! the tliuinb, the cock is opened, and the ball glasses through, 

I lieuig removed after closing the cock. The mean of 
I ten determinations Is taken, and the result is comfiaTed 
with that obtained with a standard castor oil.—J. F. B. 
i 

' Enulihh Patent. 

Linoleum nuiss and the like ; Process for the inanivsdt^ion 

of granular -. E. C. K. Marks, London, ^om R. 

Holtkott, Bedburg-on-Hhine, Germany. Eng. Pat. 
2436, Jan. 31. 1906. 

The difficulty of inanipnlating the linoleum mass due 
to its slickinesR is overcome by powdering it with a fine 
vegetable or animal ffour, such as rice starc'h, potato 
flour, or bone fiour. prior to its introduction into the 
moulds. The flexibility of the linoleum is also increased, 
l)y tliis addition.—C. A. M. 

French Patent. 

Resinous materials and their derivalif'ts; EmfUo^tnt 
of superheated steam in the, preparation and distiUotion 

of -. Soc. Guignard et Lestandie. Fr. Pat 302,264, 

Jan. 9, 190<1. 

Superheated steam is used in the di.stiUation of resinous 
inateriAls, instead of distilling with steam under pressure 
or distillation with a naked ffame.—B. N. 


(C'.)—INDIA-RUBBER, Etc. 

India-rubber containing tudahle amounts of resin; Vvl’ 
canisation of ——. R. Ditmar. Oummi-Zeit, 1996, 
20, 918. 

Eighteen varieties of raw india-rubber, containing from 
1*4 to 12*2 per cent, of resin, were vulcanised irith 10 
per cent, of sulphur for one hour at 145® C., under a 
pressure of 3—4 atmospheres, and the jproducte tested 
mochanicallyk None of the rubbers containio|i; upward of 
7 per cent, of resin were completely vulcanised by tide 
treatment, whilst several of those containing less were 
decidedly under-vulcanised. Mosambique, Massai balls, 
Adeli balls, ^udan twists, 4nd Lews, all of which are 
highly resinous, showed rewarkablv high eUstiolty and 
stren^h, though only the last-uamed was fully Tuloimised,i. 
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The experimentii, fw far from indicating any connection 
between re»m*eontent and behaviour under vulcanisation, | 
prove that the nature and origin of the rubber are the i 
paramount factors in this respect.—W. A. C. 

Solatu; VvlcuMHolion of . . R. Ditmar. Gummi* 

Zeit., 1W)6. 20, 893. 

Washbu and dried balata was v^ulcanised at 14r)^ C., under ! 
a pressure of 4—5 atmospheres, with rising proyjortions i 
of sulphur, and the products tc'sted mechanically. With ■ 
fiO minuU^s’ viilcanisation the maximiijn <»f strength i 
and extensibility was attaiiwl at 35—40 jier cent, of , 
■ulnUur; thesi) spt'oimens, however, were fonsidered 
tmder'Vulcanised. On vulcanising fully f<»r U hours, i 
the extensibility reached a luaxiniuni at 40—45 )ht cent, i 
of sulphur, whilst the breaking strains were thmiiglmut ; 
considerably loss than those of the hrst scries.—W. A (^ i 

^uttii’pcrchn of Pahufvimn Trduhi; Certain prinrifih's of . 

the -. R dimgfleiHch ami if. Leroux. foinitti'B ' 

rend., 1906, 142, 1218—1*221. 

When the gutta hydi’oenrbon is pieeipitaled from the ' 
tolueiu* extrac’t of the leaves of Paht<finnm Trcvln bv ' 
means of boiling alcohol, a substance remains m solution • 
to which the author giv(*8 the name of /Mtltreiifnn. The i 
liquors arc eva|wiratcd to dryness, and waxy inumnties 
art! extracted hy Inijling alcohol; tJie paltreubiri is then ; 
recrystallisofl from petroleum benzine until it has a con* | 
atant melting point of 260^' (\ It crystallises m small. I 
colourless, silky needles which sublime in the form of ' 
prisiUB ; it dissolves best in benzine or toluene. Analysis • 
indicates tlie birmula ( soHr>i)fh isomeric with tlm amynns 
obtained by VeBterl>erg from elemi. When liesu-d in 
sealed tubc‘8 at 17.5'' C. with a<'etio anhydride for 24 houis, 
paltroubin is compleUdy converWd into two a<‘etaU‘S, 
a and /3, melting resjiectivelv at. 235" ami •21t(r (\ 'riiese 
acetates yield on saponification a-pnitmibi/l alcohoj 
m.pt. 190" and fi-})aitreuhyl {deohol. in.pt. 29.5 C 
Tho »>alcoliol and its ni'etatt* iKissess the same melting 
points us /3'amvrin and its actuate, but arc optiially ui- , 
active. The |i3-al<'ohol is identical with a siibstnnei* . 
which has been isolatcrl from the leaves of P. ffaffa and 
P. horneenfie. I*altreubin, wliich is not a mixture, is 
thertdore regarded as an ulcobo) derived from a tri-terjiene 
(^oHi«) 3 ! d underg(«“s isomeric change in two directions 
when acetylateii.—J. F. H. 

I’NiTKo States Patent.s. 

liuhhcr : Mafhtnr for U'aahing ■ F. 0. Hood, brook- : 

lino, Mass. l\S. T»at. 821,7H5, May 29, lUOti. 

The machine comprises a tank in which is a pair of co- 
acting rollers immiited side by hkIc m the same liori/ontal ; 
plane. The rubher to be w-ashctl is fed bet\v<*en the ; 
rollers from a tilting hopper, ami washing liquid is intro- 
duced at the front of the tank, wh<*rethe washed rubber l 
19 removed. Tlie tujik has two outlets, one at the bottom 
for the heavier im}mritios, and another at the top for ; 
floating inntter; washing liquid is supplied in excess ; 
of that w'hicli can esea|X‘ by the lower outlet. When llie ' 
nibber emerges afb'r its first passage between the rollers, 
it is autoinatii'ally carried back, and passed through a | 
second time. Moans are provided for varying the tern- i 
peratiire of the washing liquid in the tank_A. S. ; 

Huhher : ProeenH of pnrififin^f -. F. (’. Hood, brook- 1 

line. Mass. V.S. Pat. 821,717. May 29, I90ib | 
The rubber is compre.sstHl or shredded between two rollers i 
submerged in a washing liquid, and then passes through I 
a further quantity of liquid hefor© emerging from the J 
containing tank. The current of liquid is utilised for ’ 
returning the rubber issuing from the rollers for a second ! 
passage between them. The heavier impurities are ! 
removed through an outlet in tho bottom of tno tank, and ! 
the lighter impurities by means of an overflow outlet, j 
<S©e proceding abstract.)—A. S. 

Qum [Pfthher manufaeinte ]; Procea$ of treating ——. j 
A. f. Eves, Akron, Ohio, U.S. Pat. 821,^4, May 29, I 
1906, I 

Tbi patent relates to a method ol refining gum* used in I 


the manufacture of rubber. The gum la kept in a state of 
agitation, and exposed to the action of Wted solvent 
(aleoholic) vapours, passed upwards, through and around 
it. The vapours are led into a condenser, and the con- 
densed solvent is allowed to descend, through the rising 
vapour, on to the gum, thus utilising the neat of the 
vapour, and freeing the gum from deleterious substances. 

—C. S. 

Fuench Patent. 

Caoutchouc : Proccus for the utUiifaiion of icante - 

8oc. Miehelin ct Cic. Fr. Pat 301,300, March 30, 190.5. 
The vulcanised caoutchouc in tho form of fine powder is 
rc-agfflomereted by tho infiuonc© of great pressure 
in moulds w’hich are suitably heated, without treatment 
by the usual processes of uianufactiire. The internal 
section of the mould is such that the powder suffers tho 
least possible lateral diKjilHcement during tho compression. 
Til© final form of the picco may be obtained by a single 
Htroke ill tho moulding, or by the reheating of a jiicce 
W’hich has been first brought to a shajH) approaching as 
nearly as jiOHSible th© final shape.—B. is. 

(Lehman J^\TE^'Ts. 

Gutta-}tfrcha and hniata : Process for ohtniinng - 

from the Iraven and wood of plants containing these 
suhstnnees. F. Frank and E. Markwald. Ger. Pat. 
165.997, Dee. 10, J9(»3. 

The leaves, &c., are heated under moderate pressure 
with dilut(‘ solutions of alkalis or alkali carbonates, until 
the melted gutta-|KTcha or balata collects on the surface 
of the lye, from which it is recovered by extraction w'ith 
a suitatile solvent.—A. 8. 

Itiihhcr, mdcanised, and cbonile ; Process for the. regencra’ 

(ton of -. H. Itoux. Gcr. Pat. 106,639, March 16, 

1901. 

The riiblKir or ebonite, in small j)ieces,*is mixed with 
sulphur, and subjeeted to a pressure of 100—.500 atmo¬ 
spheres at a teiii[Hirature of 150‘—200" C.—A. 8. 



XIV.—TANNING, LEATHER. GLUE, SIZE. 

{Conitnnul from page 598.) 

Tanning material analysis. H. K. Proctor. Coll 
1906, 173—179. 

The author deals generally with the analysis 
materials, and raises somo points w'liich shoj 
opinion be discussed at the coming (’oiifcrenc^ 

Chemists at Prague. Whilst in the presenjp 
Kampliitg and preparing materials for anulyjT 
but little need for changes, some better pr^ 
appears to be required. The filtrat ion aiijtr 
tion of Ho-ertlled “ insolubles ” as now pi^rtorm^i 
reform. CVTtaIn extracts, ©.s|K‘cially quifiliracho extracts, 
give persistently turbid filtrates witli '^Ihe candle-filter 
method, and the analytical results naturally vary in a 
marked manner from those obtained by tlic filter-paper- 
kaolin method. The greater jiart of tl^e “insolubles” 
s(M}iins to consist of ditticultly soluble tannins, and as it 
nearly always hajqKms that iixtracts am iHutectly clear 
at B.K>" C. whatever amount of insoUiblo ifiatter they may 
give at 15' C., it is obviously merely a matter of tem¬ 
perature and dilution as to what fierceutage of the 
extract will prove insoluble in the tannery. With respect 
to the detaiiniHation of solutions, and the determination of 
non-tannins, improvement is urgently needed. At x^resent, 
chromed, the hidp-i»owder otters the best solution of th© 
diffloulty, but to bo satisfactory the hide-powder mu.st 
not contain soluble matter, shoiiid absorb all true tannins 
rapidly and comxfietely, and must not absorb acids and 
other matters which are not tannins. To comply with 
the first requirement the powder must be thoroughly 
chromed, and the chromium salts present must be in a 
suflioientiy basic condition to sutter no further hydrolysis 
by the action of water or orgonio acids. Any good 
onromed hide-powder will absorb tannins rapidly, whether 
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it be lightly or fully ohi^omed. The abeorptiOD of non- 
tannhl matter by the hi<!e«po>wder ie a subject planting 
many dliflloalties. The author considwe that imiaove- 
ments in methods of analysis in this direction will lie in 
the splitting up into its various constituents of the total 
matter absorl>od by hide-powder from tanning solutions. 

-W. 1>. H. 

Enoush Patknt. 

(Jlutt; Process for tfic. nmnnf(ic4urc nf -. W. SadikofF, 

8t. Petersburg. Eng. Pat. 4570, Fob. 24, liK)6. 

S*K Fr. Pat. 358.850 of 1005 ; this J., 1006, 327.—T. F. B. 

Uniteo States Patent. 

Vascin solution, and nidh'Od of producing sarw'. H. V. 
IJunhnni, B«*IIowm Falls, Vt.. AsRignor to Casein Co. 
of Arnorioa, New Jersey. U.S. Pat. 821,020, May 20, 
1906. 

The casein is dissolved in a mixture of alcohol and an 
alkali hydroxide S(»iul)lo m aloohol, the solution being 
then neutralised, and tieaU‘d with fortnaldehyde. C. S. 

French Patents. 

Tanning sHn-i and vn>rdatding tissncM ; tSuhstancc for 
if, —(). E. Nowak, E N. Eaton, and J. M. 
MeV<*an. Fr. Pat. 3(iO,H.54. Doe. 22, 1005. 

A “ SUBSTANCE,” Kuitablo for use iu the tannage of skins 
and mordanting of U*xtiU; tissues, is pronarcd by He|)ar- 
atiiig the ras-A’n from Mkiinme<i milk or outlennilk. and 
allowing the residual li<|iiid to fi'noeiit as long as any ui- 
crease in its aeiility takes place. The resulting solution 
may In* evajKirated in a vacuum, at a tomiK'falurc not 
exceeding 74” ('., to a syrupy consistency or even U) the 
solid staU*. The syrup, it is slated, contaius 18- 24 jH*r 
eeiit. of free acids. aii<l 14-16 |K‘r cent of acid anhydrides. 
Citric and lactic acids, lactose, and albuminoids are 
present in it. but no mineral acids or compounds capable 
of acting injurunislv upon the eidhilar tissue of skiiiH, or 
of attacking the gelatin in them.— E. B. 

Leather ; Pr<tCA.‘xs for the iiiannJnctnTr of artificiul — 
Mine. J. Cudk>l. ncc M. I^ndivier. Fr. Pat. 362,176, 
Jttii. 5. 1906. 

Fibres of any kind air improgunted with a solution of 
castor oil ami iiitrociillulose in acehiiio. &c.. either before, 
dunug. or after having l>een formed into bands or sheets. 
1’he latUu' arc then strongly oompn'ssod. The projsir- 
tions used are: tibres. HO iiaris; nitrocellulose, 15 parts, 
and castor oil, 5 parts. (Junis and resms may U* added 
to the acetone solution, and other fa^y mat ters substituted 
for the castor oil.—W P. S. 


XV,^ MANURES, Etc. 

((%)ulinwed from page 5tt9.) 

Harle.y ; Influence of iMHures on yield and gualtty of ■ ■ - . 
J. A. Voelcker. J. Inst. Brewing, 1!H)6, 12. 408 — 
435. 

The author gives an account of the principal results 
obtained m barley culturi'. chiefly at the Kothamsted 
and Woburn stations, and also, but m a minor degrt^e. at 
other agricultural exjienimmtal stationH in England and 
Ireland. In onicr to arrive at dctinih' comluHions from 
the experimental treatments the barley is grown on tln» 
same land year after year, a roursc which is never fol¬ 
lowed in ]»racti(5al agri<*ullure. 'Hie exjieriments showed 
that imniamired land continuously cropjieil with barley 
ultimately Iwcomes exhausted. 'Jhe same is true witli 
land which rticeives Uip-dressings of nitrogenous salts 
only. The beneflcial effects of nitrogenous salts only lost 
for the year of Uioir ap])lic»tion ; ammonia salts seem to 
be ^tter adapted for wet seasons, and nitrates for dry 
seastms. Farmyard manure gives etfeete which last for 
a great number of years, and shows espeoi^ly good 
results in dry seasons. Ilie continuous application of 
ammonium salts, alone or with mineral s^ts. gr^nally 
causes fattore through the development of an add con¬ 


dition of the land, a defect which can be remedied by 
^esabig with lime. Nitrogenous , salta ^ne axe inimioid 
to good brewing qualities, bat ammonia appevt to be 
preferable to nitrates; phosphates are porticulitfly 
tavouTwble to quality, wliiUt potasli improves the straw. 
Farmyard and organic manures show uneven results. 
The best all-round treatment for both yield and quiUity 
of barley, when artifloial manun^s liave to be used, woum 
appear to be superphosphate, 3 ewt., kainite, 3 owt., and 
ammonium sulphate, f cwt., i.e., a complete numare. 
As regards rotations, liarley should not follow roots which 
have been fed to sheep on the same land; the orons are 
ofU'u too heavy, and tlie (piality is bad. Barley should 
not 1)0 sown after grass, ploughed up, sinoe the land is fdU 
of ami weeds. Good resulta are obtained after roots 
wliich have received farmyard manure* provided the 
roots arc taken off the ground. Perhaps the best results 
are got when barley follows a white straw crop, preferably 
wheat wliKili has been manured.—J. F. B. 

Calcium cyana7nide .; J)evomi)osition of -, [tcAen used 

as a natnure]. F. lAiliiiiH. Biedermatm’s Centr., 1906, 
36. 375—377. 

(’autii.u oyanamide is decomposed in ordinary soils 
by oertain bacteria, ammoiua, and possibly nitrates, being 
formed, and its action as a manure is similar to that of 
ammonium siilphaU' and sodium nitrate. In boggy soils 
it is not decompnmid, owing to the absence of the necessary 
bacteria, or is convcrUnl by the acids present into com* 
{KumdH which arc injurious to vegetation. Experiments 
allow that several sfx'cics <d bacUTia arc capable of effeot- 
ing its dc(;oni]K)Hition. the most powerful l)oing Batteritm 
Ktrchneri and li. lipsiense. The former is most aotivO 
at tcmptiraturcB ln'twixm 20“ and 22® (J., and the latter 
Ixitwetm 10® and 12® C. Whilst mixed cultures of these 
bacteria effect the complete decomposition of oaloium 
cyanamide, pure cultures of either do not seem to bo so 
effective. 'Ino course of the decom]M)sition is not affeoted 
by the admission or exclusion of air to the soil, and,conso- 
(picntly, is not. helped by derangement of the surface 
of the soil. Of tne above-mentioned bacteria, only 
D. Kirchneri has the power to decompose urea.—W. P. S. 

Yexist; 'Via;, disposal of tmsfe. -. P. Sohidrowitz and 

F. Kayi^ XVII., i»age 660. 

Enoi.ish Patent. 

Fertilisers [ Pfutsphate rock and sulphur^ — ■■. W. B. Chis* 
holtn, Charlestown. S. C'arolina, U.H.A. Eng. Pat. 
6429. Maroh 16, 1906. 

Pno.^ipHATE rock and lump sulphur are reduced to the 
aviTage sizio of a jH*a or mian by passing them toother 
throijgli a jireliminury crusher, from 40t-o 100 Ih. of smphur 
Iniing ad(md ptir ton of mixture. The latter is then 
ground bi a fine ])owdcr, and mixed with other ingredienta 
to form a fertiliser. It is claimed that the sulphur under 
the mfluenee of the moisture <if the soil reacts with the 
]ihoRpha1o rock, and inoreasos the amount of available 
pliosiihate. It also ariTH^ars to act as a germicide. 

-w. p. a 

XVI.--SU6AIt STARCH, GUM, Bttt. 

[Conlinn^ from page 601.) 

Hedncing spigots; Unification, of melFods for the deter- 

minaiioH of - L. 8, Munson and P. H. Walker. 

XXUl.. {>ago 666. 

Stareh; The cornplete, C4)nve.rsion into maltose of the dextrine 

resulting from the. saecharification of -. A. FemtMuh 

and J. Wolff. XVn., page 648. 

Sugar indvstn/ of Hawaii. For. Off. Ann. Series 
No. 3648. [T.K.] 

The export of sugar from the Hawaiian Islands during 
the year ended June 30. 1905, amounted to 371,761 tons, 
valiM at 7,211,7381. Of this 362,324 toot, vahtsd «t 
6,972, 229f., was raw sugar, and 9427 tons, valnod at 
239,509^., was refined sugar; praotaooUy the whole export 
went to Ihe United States. 



648 


Cl. Xm-BREWING. 


The total tonnage of the sugar crop for 1904-05 wab 
4!i$6,248 short tons, which is the largest crop in the biniory 
of the Islands, with the exception o£ that for 1903, wnicn 
exceeded it by 11.743 short tons. There are 63 sagar 
plantations in the Hawaiian Islands, all of which have their 
own factories except eight, the latter having tlmir cane 
gronnd and manufacture at adjoining factorieH. Hawaiian 
sugar is all exported in the raw state with the exception 
of the output of one factory. In this factory grAnulated 
and powdered white sugars only are manufactur'd, and 
shippCKj to San Francisco, iu output being about ‘20,000 
short tons per annuni. 

It is estimated that the area from which the 1905 crop 
was taken was about 110.000 acres, and that the area 
now under cultivation, from which the 1906 and 1907 
crops are to be harvested, is about double that in extent, 

KNfjLisw Patent. 

MtinmeuUf,. syrupft^or impure Hvyur Aiiiutionn , i’xuuHUi 

for purifying -. .1. Wetter, Ixmdon. From M. 

Weinrioh. YonkerK. N.Y., IbS.A. Kng. Pat. 11.H3K, 
June 0. 1905. 

Rek Addition of June 9, 190.5, t(» Fr. Pat. 3*25,882 <•! 190*2; 
this J., 1906, 1182.—T. F. B. 


XVIL-BREWING, WINES, SPIRITS, &c. 

{Coi\iinuc(l from /wffc 004 ) 

Btarch ; The conifilpJr. conversion into malUm- of the dcxtrins 

resvUing from the. saccharificxUton of -. A. Fcrnbach 

and J. Wolff. Comptoa rend., 1906, 142, 121fb—1*218. 
COKBIRMINO the observation of Maquenne an<l Uoux (this 
J., 1906, 601) that exceptionally high yields of maltose 
con be obtained in the conversion of starch paste bv inali 
extraot if the medium bo nearly neutralised by acid, the 
authors point out that the addition of acid is by no means 
a necessary condition for obtaining these high yields. 
The production of maltose tends t-o jiroceed to just as 
high a limit if no addition b**! made, j»rovided suffioicnt 
time be allowed. Nevertheless a partial neutralisation 
of the natural alkalinity has a Htimiilating inibienee on the 
activity of the diastase ; this influence can be brought 
into play even when the saceharifleatinn of th«* starch has 
proceeded to a fairly advanced stage; it is therefore 
unnecessary to assume that the breakdown of th(‘ starch 
follows a different jiath in the ease of the stimulated dias¬ 
tase. In a series of experiments on the conversion of the 
same starch by malt extract, at 50^’ C. (o) partially neutra¬ 
lised and (6) without any aildition of acid, the yields of 
maltose calculated on the original starch amounted, after 
94 hours, in the iiase <if (a) t-o 103*8 jier c«nl.,andin that 
of (5) to 100*7 per cent. The conversion of starch by 
diastiuie into maltose tonds U* attain the theoretical limit 
with Bufhoient time. 'Phe slackening observed in the 
later etages is not. due to the failure of the diastase, but to 
the increasing dilution of the iiydrolysable matter. If 
the residual dextrin ls» siqmrated from the highly sacchari¬ 
fied liquid by OTedpitation with alcohol, its aqueous 
sulutions are Btlll susceptible to saccharification bv malt 
extract. If any dextrin which is not convertible into 
maltose exists, it must, represent only an infinitesimal 
fraction of the original storoh.—J. F. li. 

eonlent; Difference in --, between maliif from 

large-corned barleys and those, from snmll‘Corned 
harieys. G. EUrodt. Z, Spiritusiml., 1906,29,209— 210. 

Two barleys having the following characters:— 



' Largo corn I 
1 barley. j 

Small corn 
barley. 

1 

Wirter. par cent. 

Kltrooen In dry suhita&<% per cent. 

Wei^t per heetoUite {kttoi.). 

„ 1000 corns (gras.) ... 
Gsrmlnattve capacity . * : 

14*92 ! 

2*058 
67*0 

44*0 

06 

1H*«4 

1*002 

61-7 

SO-5 

87 
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were investigated to asoertain which would give the most 
suitable malt for distillery purposes. It was found that* 
with the laTge-comed sample, the diastatie unit cost 
double as much as with the other. Barleys with low 
1000-oorn and hectolitre weights, and high albumin- 
contents are hence to be regarded as distillery barleys, 
whilst those with high lOOO-com and hectolitre weights, 
and low albumin-oontents aivt most suitable for brewing 
malts—T. H. P. 

Acetic bacterium; Morpkological’hiological investigaiion 

of a new -. F. Fuhrmann. Z. ges. Brauw., 1906, 

29. 370. 

The author describes a bacterium, named hy him Aceio- 
bacler pliceUum, which was isolated from wine in cask, 
and which converts ethvl alcohol into acetic acid. The 
infection of the wine wit^ this organism takes place in the 
press, the grapes on th<^ vine 1^‘mg quite free from it. 
Acetohacter plicatum forms rods 1*4—1-6 p in length, and 
0*4—0*6 p in breadth. When the bacterium is grown on 
gelatin, no peptonisation of the medium occurs, even after 
a week’s growth of the organism On wine- or meat- 
extroct-gelatin the bacterium forms an adhesive, whitish- 
yellow growth with folds running across the inoculation 
streak. A similar but more slimy growth is obtained on 
beer-gelatin, and, in this case, a reddish colour appears 
after some time. In preseiK-c of ab <»lud, no acid is lormed 
in neutral g<*letin media. The ojitiinuni tcnqieratnre is 
28''—30*^ (\, but in wine or Immt eoiitaiiiing a large, pro- 
iKjrt/ion (J alcolioi tJie bact<’riuni grows Ih'kI at am»ut 
‘25® (’. Tin* membrane formed gives with iodine neither 
a blue coloration nor the cellulose reaction. At tempera¬ 
tures lying iK'twt'en about 22" and ‘25® C'.. the organism 
can Ik? grown in wine containing 11 js'r cent., or m b<*er 
i;ontaiiiing 0*5 per cent. t»f Alcohol by weight.—T. H. P. 

Proteolytic enzyme's ; Detection of -. C. Ff^rraj. 

Centralbl. Bakt. Abtli. IT., 16. 176—191 ; Z. Rpintus- 
ind., 190(n 29, 221—222. 

PuoTEDLYTK' cnzymcH cann<ii always be detected by their 
action on fibrin, but the hquefa<'tion of gelatin under 
antiseptic conditions affords a very reliable and sensitive 
tost for their presence. The process can be applied in 
various ways, but the following method with solid gelatin 
IB perhaps the best. The conreiiiral.iou of the gelatin 
solution may vary from I to 10 j?er cent, according to 
the tom^xirature to be employed. To this solution 0*6 
per cent, of phenol is added, anri sufheieni alkali or acid 
to create the condition of the medium which may he 
desired. One c.c. of gelatin solution is placed in each 
test-tube, these being preserved m a moist condition by 
storing tlieni with their mouths downw'ards in a vessel 
of water. The liquid to Ik? tested (0*5—1 c.c) mixed 
with a little phenol or thymol is placed in the tnl^e with 
the gelatin, and the extent of li{||uefactioii is noted from 
time to time. The readiness with which the gelatin is 
liquefied varies inverw'ly as its concentration. The 
differences in Iiqnefa<*tive cajiacity are greater with neutral 
gelatin than w-ith alkaline gelatin : they are also greater 
at 14"’ than at ‘20" 0. The sensitiveness of the test 
<*an be iriereased by inereasing the surface of contav^t by 
the addition of some inert insoluble substancu such aa 

I iowdered charcoal. The rate of liquefaction is iniTeased 
)y providing for the draining auay of the liquefied pro¬ 
ducts. Tlie detection of proteolvtie ciizyines in solid 
animal or vegetable tissues can be effected by plaoing 
fragments of the Hubstaiue, previously steiilUed by 
phenol solution, on the surface of gelatin plates ki?pi in a 
moist chamlsu*. Proteolytic onxymeN can bo ab(»orbed 
from dilute solutions by pieces of fibrin, which uan then 
lie tosted on the gelatin plates. Another method of 
detecting the enzymes conaiatH in adding increasit^ 
quantities of the solution to a series of gelatin tubes, 
keeping these at a temperature of 30° C. for several da^s, 
cooling to a definite point, and noting the gelatinising 
flower. In some cases, however, the high temperature 
is injurious to the enzyme. Or else, the quantity of the 
enzyme solution may be kept constant, and inoreaaing 
quantities of geUrin may be added The idUd products 
abtohwd hj m action of dilute aUudis on or blood 
slbutnin may be used instead of gelatin. They possess 
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the ftdvAnUffe of remeining eolid a,t temperotuiwi obovo | 
30” 0.» bat t&eoe bodiec are not lo sensitive to the aotiou | 
of protedytio enxymes m g^atin. (See also Sohidrovite, | 
this Jm 1903, 058; and 1004, 498.)-~J. F. B. ; 

Peroxydaftf-i as evzymea with apf^ific aetivUiea. A. Bach, i 
Ber., 1000, 88 . 2120—2120. | 

The enzyme tyrosinaeo. dlsoovtirod by Bertrand, has the | 
s]jeoifie property of convertinK tyrfwine into a black- , 
coloured oxidation product, whilst it possesaos no oxidis¬ 
ing action on phenols or aromatic amines. On the other ! 
hand, the ordinary oxydases are entirely without aotion j 
on tyrosine. According to the author’s view the oxydases j 
are made up of two coiiiplenientary enzymes—the per- | 
oxydases which “ octivify ’’ jioroxides, and the oxygenases j 
w'hioh produce iieroxides. The peroxydases are very ; 
stable enzymes, whilst the oxygenases are very rapidly i 
destroyed by keeping; in the absence of oxygenases. ! 
however, the active sysUim can be re-constituted by the 
addition of hydrogen {H'roxid*' to the |)i‘roxydaMes. The 
author has applied this rule in the case of tyrosinase in 
the following manner:—An extract <‘ontaining tyrosinase j 
was prepared from }x>tatocs; on the addition of alcohol 1 
to the extract a precipitate was obtained the solution of i 
which, although still slightly active towards tyrosine, | 
possessed only a fraction of the activity of the original j 
extract. This loss of activity, according to the author’s ! 
views, sliould Iw due .to the partial destruction of the 
oxygenase jiortion of the system. This was proved to bo 
the case, since on the addition of hydrogen peroxide the 
solution of the alcoholic precipitalo actquired all the 
activity of the onginal tyrosinase extract. Consequently, 
the spHJcific action of tyrosinase is due to the specinc 
nature of its peroxydase jmrtiou. The author quotes 
certain experiments by Palladin which lend to show 
that the enzymes which bring about respiratory oxida¬ 
tions are oxydases of the same order as the above, «.c., 
mixed system^ of iwoxydases and comploraeutary i 
oxygenases. It was found that leaves which had ceased j 
to respire in presence of air, owing presumably to the j 
destruction of their store of oxygenase, could be made to i 
resume their respiratory processes in a very intense degree ! 
when hydrogen |)croxido was added.--J. F. B. 

Acetone; A new viicn^>e which ’produces ——. B. 

BiV'aiulat. Comptes rend., 1906, 142, 1280—1282. 

The author has obtained from the water supplied to 1 
Saigon (Cochin China) an aerobic organism widen grows ' 
at all temperatures between 30® and 37® C. On peptonised 
gelatin the cultures are violet, and on potat<ie8 almost 
black, but no pigment is formed in the absence of }ieptona 
or air. The most important property of the organism 
i« that it pnMluoes acetone in jieptone solutions, the 
yield lieing increased by the presence of sugar, and if the 
medium be kept neutral by the addition of calcium 
carbonate. Besides liquefying gMatin. the oi^anism 
reduces nitrates, and coagulates milk. From 10 litres of 
culture the author has obtained 7*8 grms. of acetone. 
He proposes to call the microbe Bacillus ifiolarius 
aect4)nicus. —W. P. S. 


Colour of wort and beer .■ Determination of the — with 
AVIO and A/100 iodine solutions. J. Brand and 
J. Jais. Z. gem. Brauw., 1906, 29, 337—339. 

The N/10 iodine solution adopted at the Berlin Congress 
of 1903 ae the colorimetric standard for malt worts is not 
suitable for dark beers of the Bavarian type, because 
iodine solutions, at the high concentrations necessary 
for matching the colour intensity of dark lieers, have a 
considerably redder shade than the Ix'er, which renders 
accurate comparison impossible. For this reason it has 
always been necessary to dilute such beers before their 
colour can be determined on the iodine scale. It is, 
however, possible to reproduce directly the colour of any 
dark beer by enyiloying the mixture of ooal-tar dyestufis 
prescribed by Brand (this J., 1899, 935), whereby a 
standard equal tn colour intensity to N/10 iodine, and 
equivalent fn shade at all uoimeDtrations to the colouring 
matter of beer« oui he prepared. This solution is mere 
etabte N/M> iodl^ and ie pmoeed m a enbeti^ 
ler it ift eaMMttk wwlb WMb ^ K/t80 


solution, adopted at the Vienna Congrees of 1898, was in 
vogue, deepest ooloar on the scale, viz,, 109*«100 o.e. 
of yater-f 100 o.o. of N/lOO iodine, was not dark enough 
for undiluted Bavarian beeni. The authors were com¬ 
pelled to create an outside scale, representiiu from KKP 
to 200^ on this standard, by calling the N/lOO iodine 
solution, or its equivalent in dyestuff, 200®, so that a 
colour of 190', for example, would bo 190 o.o. of N/lOO 
iodine-f 10 c.c. of water. 

Hanow (this J., HK)3, 1205. and 1904, 380) hss given 
tables for calculating the colour values of the obMlete 
N/lOO scale to their equivalents on the N/IO scale now in 
use. His princi()ai object was to allow for the foot that 
on the old (tolour scale the jiorccntage of extract entered 
into the result, wluToas on the present scale tho colour 
IS expressed regardh^ss of the extract. Tho authors 
|K>mt out that Hanow's tables are (ouudeil on an inoorrect 
uastH, since he has disregarded the fa<'t that a N/10 
imhiie solution I'outHiiis less water than its equivalent of 
N/lOO solution. For example, a colour of 3® on the new 
scale, which would correspond to 100 o.e. of water-t-S c.o. 
of N/lB iodine, would, at^cording to Hanow. Iw equivalent 
lo a colour of 30 ’ on the old scale, wliieh, however, would 
consist of 100 c.c. of water + 30 c.c. of N/lOO iodine. 
T’he authors give tables of «!orrect<Ml equivalents.—J. P. B. 

Yeast.: Production of atdphureUed hydrogen hu -« 

H. Schaiuler. Jahresber. Ver. angew. Bot., 1904, 2; 

Wocli. f. Brau., 1906, 23, 2Hr)*-2Ktl. 

The author conducted fermentations with pure oultures 
of wine yeasts in fruit and grap* musts, in ae-alooholised 
wines with the addition of sugar, and in artilicial nutrient 
media. Strips of tUtor pafter steeped in a mixture of 
copper sulphate and lead acetate were placed in the necks 
of the Haska. All the races of yeast tested gave a grater 
or less browning of the test pajiers; as a rule the highly 
attenuating yeasts showed less than the weakly attenuat¬ 
ing varieties, but a few exceptions were noted. The 
action was atrongor in the case of cider musts than in 
that' of wine musts. The production of sulphuretted 
hydrogen was stimulated by higher temperatures and 
Mtnmg aeration. The mycoderma yeasts gave a very 
strong reaction. The presence of free sulphur is not an 
essential condition for the pnKluction of sulphuretted 
hydrogen. J'ho formation of sulphuretted hydri^en 
dejiends to some extent on the nature of tho nitrogenous 
nutrients ; e.g., asparagine is favourable to the formation 
of the gas, leucine is the reverse, the presence of ultra¬ 
marine in the sugar lias to be taken into account, albumin 
incroases the production, peptone has a slight inffuantio* 
gelatin causes a strong evolution, isinglass yields no 
I'oaction. When the sulphates of potassium, sodium, 
ammonium, magnesium, and lime were added to the 
liquids, la^o quantities of sulphuretted hydrogen 
evolved. The rerluction of sulphates was very active 
111 the case of mycoderma yeasts and Oidiuin lofitis i 
mould fungi had not the |)ower of reducing solphatM. 
The addition of powdered sulphur always inoreasad 
formation of sulphuretted hydrogen, but its inflaen^ 
was mitigated by the simultaneous addition of alhuUMjH 
or peptone, which, by providing excess of nutririoo, 
diverted the activity of the yeast in another direction. 
The addition of dead yeast had a similar effect to that of 
free sulphur. When the sulphur-bearing constituents 
were added to the musts during fermentation, their effect 
was much more powerful than when they were present 
at the start. Dilution of the must with water increased 
tho production of sulphuretted hydrogen. In muiy 
cases the browning of the test papers was doubtless caused 
by organic sulphur compounds such as meroaptans. 
The production of sulphuretted hydrogen by the yeast 
IS not a simple result of the reducing power or decom¬ 
position of the yeast, but rather an essential factor in the 
vital metabolism, part of the sulphur compounds so pro¬ 
duced being doubtless utilised in the synthesis of albumin 
in the new oelU.—J. F. B. 

PtuU and grap^ wines ; Formation of sulphjifeittd 

hydrogen in —. Osterwalder. Landw. Jahrl>. 
S<diwaia., 1902, 498-->604; Brau., 190^ 

81 . m 
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been attributed either to the presence of free Kulphur, 
derived from the fumiKetlon of the casks, or from the 
powder employed for the protection of the vines against 
mildew* or else to the putrefaction of the yeast Mcdlment 
in the casks. The author made some experiments on the 
fermentation of pear jui<!e in bottles, some of the samples 
being fermented by thoir own yeasts, whilst r>thiTH were 
pitched with pore cuituros of various Swiss fniil ruust 
yeasts, with or without previoiis Bt<M*i1isntion. When 
the bottles were op<med after three TnoTiths. Hom<“ of the?n 
gave a distinct smell of sulphuretted hydrogen, altiiougli 
no free sulphur could have been presetit, and no putre¬ 
faction of tiie yeast was observed. 1’lie varieties •»{ yi-ast 
used in the samples which smelt were pure cultures of 
“ Kgnach ” and “ Hutzeuwyl ” yeastH, and a mixed 
culture of wild youst with cultivated “ Wadcns\>eil ” 
yeast. F. H. 

iSpirils; JJetanntmiliou of higher alcoltot.H in . !!• 

P. SoUidrowitr. and P. Kaye. Analyst, HMHi. 31, 
181—101 (See also this 1005, 753.)' 

Aftbr testing the degree of ae<5uraey of the Allen- 
Marquardt process on s«>lutioas to which known quantities 
of arnyl alcohol had boon added, the authors eoneluch’ limt 
the results of the oxidation are accurate with a boiling 
period of eight hours in the case of sfiirits containing u]> 
to 0'15 per oent. of htghor ah-ohol, which is rarely exeetided 
in commercial samjnes. When the quantity id higher 
alcohol is between 0*15 and 0*2 jw eent., fair results 
oan be obtained by extending the time of boiling with 
the chromic mixture to 10 hours, and quantitie.s up to 
0’36 per cent, can be tlealt with by boiling for 12 hours. 
But the authors do not recommend boiling for more than 
eiglit hours, and when the result so obtained is as higli 
as 0*14 per cent., it is better to repeat the ex^Kuiment 
after diluting the spirit. The authors show that the 
** minerai acid,” preauinably hydroohlone acid, which 
is reputed to be formed in the course of tln« oxiiiation is 
really the organic aoid, whieli rcMicts to a slight extent us 
an eM)id towards Methyl Orange, 'riiis reaetion of the 
organic acid oan be prevented by iwlduig sonm non- 
electrolyte, such as alcohol or aeotone, to the liquid to 
be titrated. The result of the preliminary titration for 
“ mineral acid ” in the Allen-Marquardt process may be 
neglected when the figure obtained does not exceed 
one-tenth of the total. 

Laatly, the atithors have t-osted the culoriinetnc (sul¬ 
phuric acid) process, but have (uimo to the eoiicl union 
that it U uBclesa. The results vary aiscording to the 
particular higher alcohol seluetod the colorimetric 
standard, and to the purity of that alc.oliol. Certain 
impurities also are present in the commereial spirits to 
a variable extent which intensify the coloratious, and 
which are not removed in the operation of eliminating 
aldehytlM. So far as this last operation is concerned 
the authors find that Hewitt’s reagent, calcium ))henyl- 
hydrazine-p-8ulphonate, is the only agent which eliminates 
the aldehydes effectively.—iT. P. B. 

Teaat; The diejwfnd of n>aate -. P. Sohidrowitz and 

V. Kaye. j. Inst. Brewing, 1906, 12, 450—463. 

Thb authors have experimented with two jirooesses of 
dealing with the waste yeast from breweries (u) by 
dostruotive distillation ; (6) by direct oonveisioti mfo a dry 
manure. 

By the doMtruotivo distillation of yeast four main pio- 
ducts are obtained, tu'j., an aijueous liquor {-ontaining 
ohiedy ammonia, a fairly thick tar, a large volume of gas, 
and a species of coke. The yields of the different priKiucts 
var^ according to the manner of heating; when the yield 
of liquor is low, that of the tar is high, and rncv oerma. ' Pho 
results from washed yeast ore inferior t>o those from un- 
waslied yeast. On the large scale a gas retort is bettor 
than a still. A sample batch of roughly dried yeast, 
distilled on the large scale, yielded: liquor, 25 per cent.; 
tar, 7-6 per cent; and coke, 48*8 per cent., oaloulatod 
on the veast dry-iubttanoe. The Hquor contained 6 per 
cent of ammonia. The tar resemlneB bone-tar, but is 
wohaUy tupeiior; the sarnie obtained above yielded 
4*8 pir oeai ol ammonia whan distilled again^ and a 
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residue resembling stearin-pitch. The gases are com¬ 
bustible, and oan oe used for heating the retorts; they 
contain a large proportion of ammonia, 1(1 lb. per ton of 
dry yeast in the above case, which oan bo removed by 
washing. The total quantity of ammonia in the above 
products amounted to 68 lb, per ton of dry yeast. The 
coke contains important quantities of nitrogen, phos- 
pliatoH, and potasK. 

j 'Phe exporiraonts in connection with the direct conver- 
1 sion of wa.sto yeast into manure were carried out with 
J. L. Baker’s process (Eng. Pat. 7921, 1903; this J., 1904, 

I 333). aci oriling to which the drying, which i« the most 
I difficult problem in dealing with waste yeast, is facilitated 
j by treating the yeast with a small quantity of sulphuric 
acid, and partially ncutraUsing the acid by the aiulition 
■ of (;halk. The maKs l>ecoiucs porous and bulky, afti'r whiiih 
[ it is easily dried in open pans, and ground. One hundred 
j tons of pressed yeast yield about 30 tons of jiroduct, 

! containing H to 9 per cent, of ammonia. 

! The authors give estimates of maimfaeturing costs 
' and profits, and of the available supplieK of waste yeast 
j in various distriota. They point out that, without llie 
! ito-o|)oration of brewers, no process of dealing with yeast 
j is possible. -J. F. B. 

i 

! EnOUSU l^ATBMT. 

j Brewing ; Process of - —, and api^ianc4 S therefor 
i {Boiling and aerating wort], C. K. Hyde, Maneliestor. 
i Eng. Pat. 10,783. May 23, 1905. 

' A DOME-SHAPED division is jilacod in the copjier boiler 
; at Buch (liatanoo from the bottom as will allow Hufficiont 
i space below it to aocommodaU^ tin* (juaiitHy of wort- to 
be treati;<l. In the centre of the dome is a Htulling.box 
and gland through which a vortical pipe pasHcs. This 
pipe may be raised or lowered, and has a number of holes 
near its lower end. When it is desired to lioj) tlm wort 
under pressure, the pipe is lowered until the holes are 
under the surface of the wort. Ah soon as tlie wort IioiIh, 
the pressure generated forces a quantity of the liquid up the 
I pipe, at the too of which ih a cowl or shield so placed that 
t the liquid is aellected downwardH on to the top of the 
! dome. When a certain volume has collected there, a 
valve is automatically omuK^d, ami the liquid returned 
to the boiler. If it be desired to boi! the wort at tlu* 
ordinary pressure, the pi|>e is raised until the holes aro 
abovii the gland, and the wort simply lioils over on to the 
top of the dome, and returns through the valve. A 
manhole is provided in the dome for eleamnc the boiler 
(ftc.—W. P. S. 

United .States Patents. 

Still. J. J. Brennan, Assignor to T. J. Hines, 
Louisville, Ky. U.y. Pat. 822,573, Juno 5, 1906. 



Ths fraotioDating column of the still consists of a tube 
divided into separate chambers, S, bv perforated plates, 2. 
The oham^rs, 3, communicate with one another by the 
4, having their lower ends, 6, out away 
ohUqiudy ei shown at| 7« to fsolHtate ths dis^aige ol nay 
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•did matter that xn$>y ftooumuiato in the pipes, The ; 
overfioW'p^pec, 4, ere sealed at their lower ends by the ] 
hemisphenoel oups, 9, e&oh of which haa an inclined side, i 
9, oppoeite the oblique opening, 7, so that the rush <rf ! 
Hqnia from the pipe, 4, may easily wash any eolids over | 
the side of the cup.—W. H. C, 

F»»noh Patbnt. 

Sthereal oils oonkiined in flowers and espectaJly in hops ; , 

Process of (Staining the -. L. Nathan. Fr. rat. ; 

362,252, Jan. 8, 1906. Under Int. Conv.. Jan. 19, 
1905. 

Hsu Eng. Pat fiI9 of 1906; this J., 1906, 603.—T. F. B. 

XVIIL—FOODS; SANITATION ; WATER i 
PURIFICATION, & DISINFECTANTS. 

{ConJinued from page 606.) 

(.4.)—FOODS. 

Flour: Method for examining blenched • - . H. H. 

8haw. J. Clioni. Soc., 1906, 28. 687---6HK. 

Thr nattiral or “agoing” process for bleaching flour is 
rapidly l>cing «n|K'rs('<l4‘d in American mills by artificial 
methods, amongst which may bo mentioned tbe electric 
flaming-discharge proi-ess, the clectm-cheinical process, 
the purely chemical prfwcHs, ami the ‘‘ exothermic ” 
process. In all the processes on the market the higher 
oxides of nitrogen play a part, and the proposed meuHxl 
of examination depends on the di't'ction of derivatives 
of those botiios. About 1 kilo, of flour is boiled for four hours 
with 95 per cent, alcohol under a reflux eondonBor. The 
mixture is cooled and filtered, and the flour ia washed 
once with alcohol. The extract and washings arc evapo¬ 
rated nearly te dryness, and the residue is extracted with 
a mixture of equal parts of alcohol and etlier. This 
extract is filtorecl, and cvaporateil to a syrup in a 4-inch 
porcelain dish. The syrupy mass is then caused to spread 
itd»elf in a film over the inside of the dish, and a drop of 0 
solution of diplienylaminc in sulphuric acid is allowed to 
trail over the film. Tn each aiithontio esse of artificial 
bleaching the drop of reagent used in the above manner 
loft a blue path, whereas no coloration was ixircoptihle 
in cases of unhieached flour.—J. F. B. 

Milk ; Absorption of <Hloroua matters by — . F. Bordas 
and Toiitplain. Comptes rend., i906, 142, 1204— I 
1205. 

It is a well-known fac't that milk absorbs traces of 
odorous matters present m the air with extreme facility. 
In studying this phonoinenon the auiliors selected ! 
formaldehyde as the volatile body. They found that 
when milk was exjiosfwl for only one minufe to an atmo¬ 
sphere containing formaldehyde, appreciate quantities 
of that }>ody were absorbed. Further, the presence of 
formaldehyde could bo dot^x-ted m the milk after a few 
minutes' ex|>osiire, when the atmosphere contained only 
1 port of formaldehyde jHir lOO.OfK). The ramdity of 
absorption apm^ars to be greater the fresher tiie milk ; 
it is HO great tnat milk might be ustxl as an absorbent fur 
the delation of traces of formaldehyde in the air. If milk 
be pJaoed in glass vessels which have contained solutions 
of formaldehyde, but which have BubseijuentlY been 
^oronghly rini^.theaidehydeoan afterwards l>e detected 
in the millc.—J. F. B. 

Flours; Ddeclion of rice in wheat -. G. Gostine. 

XXllL, page 656. 

Plavouring-extracts; Standards for ——. Chem. and 
Drug., June 23, 1906. [T.R,] 

A OOMMITTRB of th© Asioeiation of Official Agricultural 
Chemists cf the United States and the Inter-state Food 
Commission which was entrusted with the duty of report- 
iiw on standards lor various foods, has issued a re|x>rt in 
wnioh the following are leoommanded as tbe strengths 
of flavouring-extraota. The definition of flavouring' 
ORtmotls dven m “ a Kdutton in ethyl aloohd of poper 
strength ox the sapid and odorous {Hindides derived from 


an aromatic {dant, or parts of the plant, with or without 
its oolourir^-inattOT, and conforming in name to Idte plant 
used in ita preparation.” The stwngths given «e per¬ 
centages by volume. 

Almond Extract. —1 per cent, of oil of bitter elmoada 
derived from the seeds of the bitter almond, a|nrtoot, « 
{leaoh. 

Anise Extract, —3 per cent, of oil of anise from anise- 
seed. 

Celeru’Seed Extract. —0‘3 per cent, of oil of celery-seed. 
(^assSa Extract. —2 per cent, of oil of cassia, free from 
lead, and contaiuing not less than 75 per cent, of oinnamio 
aldehyde. 

Cinnamon extract. -'Z pr cent, of oil of cinnamon, 
obtained from the bark or Ceylon cinnamon, and oontein- 
ing not less than 65 pr cent, of oinnamio aldehyde and 
16 pt>r cent, of ©ugenol. 

Clove Extract. -2 per cent, of oil of cloves. 

Ginger Extract. —Containing in 100 c.c, the alcohol- 
soluble matter from 20 grins, of ginger. 

Lemon Extraet. —Prepared from oil of lemon, lemon- 
I [khA, or both ; contains 5 per cent, of oil of lemon. 

Terpeneless Extract of Ijcmon. —Propred by shaking ml 
! of lemon with dilute alcohol; contains 0*2 per cent, by 
weight of citral derived from the oil of lemon. 

Nutmeg Extract. — 2 jier cent, of oil of nutmeg. 

Orange -Prepared from oil of orange, oranf^- 

peel, or both ; (sontains 5 pcT cent, of oil of orange. 
Fepperminl Extract. —3 pr cent, of oil of pepprmint, 
Hose Extract. —Prepanni from otto of roses with or 
witliout red-roso petals; contains 0*4 pr cent, of otto 
of roses. 

Savonj Extract. 0-35 per cent, of oil of savory. 
Spearmint' Extract. —3 per cent, of oil of sparmmt. 
Star-anise Extract. -3 pr cent, of oil of star-anise. 
Sweet Basil Extract, d-i pr cent, of oil of sweet bawl. 
Sweet Marjoram Extract. —1 pr cent, of oil of mar¬ 
joram. 

Thyme Extract.— ]»cr (wnt. of oil of thyme. 

Tonka Extract. -From tonka-bean, with or without 
sugar or glycerin ; contains 0*1 pr cent, by weight of 
coumarin with a corrtispnrJing proprtion of the other 
soluble matters. 

Vanilla Extract. —From vanilla-liean, with or without 
sugar or glycerin ; contains in 100 o.c. the soluble matteca 
from lOgrms. of vanilla-bcan. 

Winte-rgreen Extract. —Contains 3 pr cent, of oil of 
wintergroon. 

EKULiau Patent. 

Baking powder ; Manufacture, of a -. L. Weil, Stras- 

burg, Germany. Kng. Pat. 16,667, July 31, 1906. 

Tahtajik: acid is mixed with about one-tenth of its weight 
of paraffin or other solid hydrocarbon, and warmed in 
wder that the paraffin shall form a coating over the tartaric 
ac id crystals. 1'ho mixture is then stirred until oold, and 
mixetl with suitable quantities of sodium hydrogen 
carbonate and starch to produce the baking pwder 
claimed. The pur|)<)«e of the paraffin is to retard th© 
action of the acid.—W. P. S. 

French Patents. 

6’ofoa suhditutes; Process of manufacturing -. J» 

Moiiil. First Addition, dat^ Deo. 9, 1906, to Fr. Pat. 
316,861, Dec. 13. 1901 (tUs J., 1902. 1344). 

Situar and other ingrediente are added to the cocoa and 
malt preparation described in tbe original speoifloation, 
in order to form a chocolate. The product is not deprived 
of its excess of fat.-—W. P. S. 

Milk; Process and apparatus for the. concentration and 

preservation of -. C. Joanue and E. Borde. Fr. 

Pat. 362,248, Jan. 8, 1906. 

The milk is heated to a temprature not exceeding 7(F C., 
and is ooncentrated by the passage of a current of hot 
dry air over its surface, tbe temprature of the air being 
not more than 50^ C. The concentrated milk is placed in 
bottlwi, and sealed under vacuum at a temperature ^ 
^ C. T^ bottiad millc is stm^ised by hea^og it 
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odiy on altomate dnyii to 70” C., being kept »t 30'' C. on 
♦he o^er days. The Anparntus for conrentration f<on«i«t8 
or a doMd ovilnder in wnioh the milk i* plared and heated; 
a fieriei of diacs mounted on a rotary shaft is placed in the 
cylinder, so that when the shaft is revolved, the milk is 
carried round on the discs in a thin layer which is exposed 
to the current of hot dry air which enters at one end of 
the cylinder, whilst the saturated air escaiM^s at the other 
end.—J. F. B. 

Fruit; Proeeta of prtfMring conce-ntratid fuicjH and 

extraeia of -. 0. Volz. Fr. Pat. 302.247, Jan. K. 

1906. Under Int. Conv., Jan. 10, 1905. 

SnK Eng. Pat. 012 of 1905; this J., IWOti. 332. 'I'. F. B. 

(if.)—SANITATION ; WATER PURIFICATION. 

Enulish Patents. i 

Towna' rtfuae: Ap/niratua for forcing and promnixvn ; 

the ccntdiuaiion of -, in dedructor furnncrH. F\ . 

Aslatt, Southampton. Eng. J>ot. I(i,204. Aug. 9. ll>05. ' 

Thk invention deals with the applicaiion of compreRHod 
air highly charged with water to a closed space or ash-pjl ' 
below the furnace grates. For this purpose^ the injector i 
^scribed in Eng. Pat. 10,203 of 1905 is mounted on the j 
front wall or plate of the ash-pit. It consists of a per- 
fmted conical nozzle, through which air is foretsl l>y an * 
air-compressing wgine; within this nozzle t here is n 
water pipe having a jairforat-ed nozzle oomeident with . 
the exit end of Ine air nozzle. Th«* uater jk firnwn iif» 
this l)ipe, and broken up into a very lino spray hy the ' 
air-blast. Over the comhineci air and wabn- no/zles is 
Htted a screw-cap device to regulate the air aud water I 
blast, end around the whole m placed an air indmdiori ■ 
funnel. The water supply may also Iw rt^gnlalisl hy » 
tap fitted on the water pijH*. The air and wnti^r blast i 
paisiw from the ash-pit upwnrds through the grate and 
burning refuse, and aeceleralos the combustion of the : 
latter.—W. P. S. 

DiatiUing water hy the, muliiidt-^effeci system, and apjni- 
rafit« therefor, W. Clark, London. From American i 
Water Purifying Co., PhiladeljJiia, U.S.A. Eng. J*at 
1H.177, Aug. 8, 1905. 

SnnFr. Pat. 350,7O2of 1905 ; tliis J., 1905, 1319.- T. F. B. i 

FKBNr if Patrnt. 

(Jarhon dioxide in the atmosphere of roo7??.«, <l*f.; A-ppa- j 
nUus for the (/Wrrmtnu/tmi of - -- , and for tiker ' 
purpoees. A. A. I>^*vv and A. Poeoul. Kr. Pat. 302 \ W 
Jan. 0. 1900. XXlll.. jiage 055. 

tiBKMAN PaTKNT. 

L%me‘SafMration apparatus for wafer-pnnfying inataUa- 
Hons. F. Kiohenauer. (hr. I’at. 104,713. Mav 25 
1904. ^ ' 


Thi air evolved from the incoming water coUeota in the 
upper part, /, of the saturator, and is then fucked in 
through perforations, g, by the wi^r flowing down the 
inlet pipe, d, and is utilif^ for agitating the mixtore of 
lime and water in the lower part of the aaturator.—A, S. 

XIX.-PAPER, PASTEBOARD, Etc. 

{Continued from page 606.) 

(Jdlulose ; N<de on the- constitution of -. A. G. Green 

and A. G. Perlun. Chem. Soc. Trans., 1906,89,811—813. 
Ihk chief objection to the constitutional formula for 
ocdlulosc proposed by Green (this J., 1904, 382). 

CH(0H).CH —CH(OH) 

CH(OH),ra— 

hcB in the foot it contains only three hydroxyl groups, 
and should therefore only yield a triacetyl derivative on 
com plow acetylation, whereas it has been generally 
accepted hitlierlo that the highest product of the acetyla- 
tnin of cellulose (without concomitant hydration) is a 
tetra-ai^otyl derivative. The aut'hors have now deter- 
lumed by throe different methods fhe number of acetyl 
groups in this sup|K^sed tctra-acetyl com|M>uud, prepared 
111 the usual manner from cidluloae regenerated from the 
xanthate (see Cross, Hevan, and Beadle, Chem. Hoc. 
Irans.. 1895, 67, 447). The results show clearly that 
the product contains only three acetyl groups. It is 
fKiinti'd out that the formula given above is only intended 
to represent I'elliiloKe in its simplest’ or unpolymerised 
form, as. for inHl>ance, in an ainmoniaca) eupno solution. 
Hie cclluloN<‘ of tihres may consist of a number of these 
('6 complexes united together by means of their oxygen 
atoms, or, as is more probable, of a phytiical aggregate of 
iuoh)oules of cellulose of the oonst’itutioii given.—A. S. 

(■opjnir-alk<Ui‘CcUuloac. W. Nonnaim. Chem.-Zeit., 1906, 
80, 584-585. 

Linkm£Y£h’ 9 process for the maniifaclnre of artificial 
silk de{)ends on the coagulation of a cuprainmonium 
solution of cellulose by a solution of caustic soda. The 
coagulated thread, instead of becoming milky white aa 
is the case when an acid coagulating hatn is iis^, remains 
blue and perfectly traiis}^rent. This is due to the forma¬ 
tion of a copper alkaliculhilose, by the displacement of 
ammonia by sixla in the cellulose compound. Cupric 
hydroxide dissolves to a slight extent in concentrated 
soda lye giving a bluet solution. If cotton be immersed 
in this solution the ordinary phetiomnna of meroerisation 
are observed, hut at the same time the filire is coloured 
deep blue, aud the liquid is decolorised. By itqieatediy 
j renewing the copjK>r solution a saturation (>oint is reached 
I at which the cellulose ceases to absorb more copper. 

I The ooin))ouud can then be washed without dissociatiem 
by moans of soda lye of a certain strength, and analysis 
shows a ratio of cellulose to copper in the saturated com* 
pound correspondittg to the formula C,jHjoOie.CuO, or 
23*15 per cent, oi copper oxide. The cupper-alkati* 
cellulose compound is dissmuated by water, pale blue 
copper hydroxide being precipitated in the threiui. 
The precipitation of a cuprainmonium solution of cellulose 
by substitution of the alkali requires a certain ctMicwitra* 
tion of the soda lye; conversely the soda in the ooagulum 
can Ih^ displaced if a large excess of concentrated ammonia 
l>e empluyetl, and the soluble ammonium compound is 
regenerated. GouHoquently cop)s)r-alkalioellulose can be 
produced in Holutions rich in copper by chiding sufficient 
caustic soda lye to a solution of ouprammomum. The 
threads of artificial silk coagulated in a caustic soda bath, 
and washed in soda lye are deep blue in colour; the 
copper is immediately removed by dilute adds, and the 
decdorised threads retain their perfect transparen^. 

Knoltsh Patskts. 

Paper 5 ManufcKture 0 / —, ^ the web machine, G X. 
^engaod, s^, Paria. I^g. Pat 1877, Jaa. 1$, 
1900. voder Int. Oonv,, Jan, 21, 1906, 

S»»S^Patm,il9oll906i thkJ,, 1900,l8e.->lkJr*.JI. 




Mir u. Cl. oftiEMiCAm AtKAtotne. »BsromAt oils, a; sxtractb. w 


iriy«f^tMl«r • fo^ maeMw ? ProotAuv /or ik^d/irtet 

vdUitaHon of iSo -. M. Straupite, Q«rinany, 

Bng. Pat 5MI, Maroh 10» 1906. Vndor Int Conr., 
Maroh 20. 1905. 

Bai Fr. Pat 852,624 of 1905; thii J., 1906,984.—T. F. B, 
Unitid Statks Patsxt. 

CeUiUoat [Cotton aead AuC*]. J, S, Cochran, Philadelphia, | 
Pa., Aiiijrnor to F. Taylor, Wllmincton, Del U.S. j 
Pat. 822,480, Jane 6. 1906. , 

A MICHAVIOAL prooesa is Rpeoified for recovering the 
fuzz of the hull oi the cotton seed in a pure and unchanged 
condition after all the staple fibre and lint have been 
removed from the hull, and bleached.—J. F. B. 

XX.-nNS CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

{Oon/inued from page fM)8.) 

Autt)f(Ualyai« ami dcMmfn/aUion of a'f}koit}rJicmiraI. atfiUem 
\Jo(Joform\. B. Szilard. Coniptes rend., 1906, 142, 
1212-1214. 

A 80 i.i»TU»N of iodoform in chloroform, when exfHwcd to 
the action of light in prnt<ence of oxygen, gradually <lecom> 
poaea. with lil>erat'ion of iodine. When thia dec.om' 
position haa once stari^i, it oontiniifH apontaneoualy 
even in the dark. The rpontaneoue decomposition of 
the solution is not complete even after 100 days, but if 
mercury l>e added, and if the liquid he shaken occasionally 
t-o abaorh the iodine produced, the decomposition proceeefa 
to the end. If a solution which has been decomposed 
by light. l>e mixed with a solution which has lieen prepared 
in the dark, it brings about the decomposition of the tatter. 
The decomposition partakes of the nature of a purely 
catalytic reaction, tne catalytic agent being (irc^uced 
by the reekction itaelf. Nevertheless, the oatolytio sub- 
sianue is not definitely liberated, since the rate of deoom* 
position does not nIiow an increase up to a certain limit. 
The phenomenon is not limited to solutions of iodoform 
in chloroform, but proceeds also in other solvents. A 
small quantity of oxygen is quite as effective as a large 
quantity. The authors have worked out an expression 
representing the course of the reaction. In order to 
study the influence of light apart from that of the auto- 
c^itafysis pure and simple wnich goes on in the dark 
after a short exposure to light, this exposure must in the 
latter case be as short as possible, and in the former case 
as complete as possible; the difference between the two 
curves represents the influence of the light factor.—J.F.B. 

Mercuric iodide and methylamine; Comfounda of ——. 

M. Francois. Oomptes rend., 1906, 1199—1202. 

Oh piling gaseous methylamine over mercuric iodide, 
a turbid liquid is Anally obtained, from which, after stand¬ 
ing, the clear liquid may be decanted. This latter, when 

S saturated with methylamine, yields the compound, 
in the form of a colourless liquid, which 
06 at —46“ C. The compound can be preserved 
indefinitely in sealed tubes, but when exposed to the air, 
it loses meth^amine, and yields crystals of the compound. [ 
Hg^,2CH9NHg. This compound forms oolourlesa prisms ! 
having an ammoniacal odour; it loses methylamine very 
slowly when exposed to the sir, but can be kept unaltered 
in closed bottles. It can also be prepared by introducing 
a solution of potassium iodide satiu'ated wito merourio 
iodide into excess of a sdlution of methylamine. A 
third compound of mercuric iodide and methylamine. 
HgI*,CH«NH|, can be obtained by leaviim (or five dim a 
^ small crucible oemtaining the compound, Hgl 2 , 2 CHs 2 ^, 
in a Iwge closed fluk containing some merounc iodide, 
or by Intooducing methylamine Into excess of a sdlution 
of potaasinm iomde saturated wito mercuric iodide. 

-A. 8. 

Mtrounf ogyeMoriduj IProdattotwn of -. HlhikeMd. 

Z. worg. Ohem., 1906, It, 886--M7. 

Ov niakii boiltog ooneeiiiratod aqneons KiuriOns of 


borax «id merourio chloride, a pcedrifato of smaB 4 mp« 
brown needle-shaped orysUls is Stained, WIdia tSa 
mixing of more dilnte solutions at 40“ 0. causes a preripitato 
of shining golden-yellow idates. These two praoi|iitatM 
are iden^oal in oompotitioa, and have the fonaola 
4HgO.HgCll8.-J. T. D. 

BiamxUK; Contribution to the atudy of ——. J. Aloy 

and P. Fribault. Bull. Boo. Cbim., 1906,8S, m-dffL 
Bismuth potassium chloride, BiC^2KCl.—Dry chlorixie 
is passed over bismuth heated to 26(r 0., and the resulting 
vapour of bismuth chloride allowed to pass over potassium 
chloride heated to dull redness in small boats. The 
alkali chloride is first coloured brown, then the mass 
melts, and when the action is complete in the first boat 
it spreads to the second, mid so on. Bismuth-potassium 
chloride is a light amber-ooloured crystalline compound, 
somewhat deliquescent, but not so much so as bumurii 
chloride. Excess of water converts it into bismuth 
oxychloride. 

Bismuth pUassium hrtmide, BiBr8.2KBr, Is prepared 
in a similar manner to the chloride, but after the reactimi 
is ended, it is cooled in an atmosphere of carbon dioxide. 
It is a woll-deflned crystalline substance, more highly 
co}oure<i than the chloride. On hearing, it gradui^ 
changcN from yellow t-o hrowitish-red, and melts at about 
BOir (?. without volatilising. 

Hisviutk hydrnyp.n bromide., BiHr 3 . 2 HBr. 4 H 8 O, is 
ohtainefl aa bright yellow needles by dissolving msmuth 
bromide in concentrated aqueous hydrobroraic acki 
till saturated, and cooling the solution to —10“ C. It is 
deliquoHcent', and readily docompoRes in the sir with evola- 
tion of hydrobromlc actid. 

In attempting t4> make alkali hisinuthates by ailowiitg 
a solution of bismuth nitrate in nitric acid to fall drop 
bv drop into boiling caustic alkali, large needles of lo- 
definito composition were obtained, varying in oedour 
ac'oording to the strength o! the alkali. These oryiitahi 
contained bismuth and oxygen in tlie proportion * 
they were anhydrous, insoluble in water, soluble In idkolis, 
ancf decomposed on treating with hydrochloric acid with 
evolution of chlorine.—B. J. 8. 

Alcokolates and alkyl-carbonic acid estersEleetral^ie 
preparation of -. B. Szilard. XIA., page 642. 

Ekoush Patsnts. 

JHalkjflbarbituric acids; Manufacture of -. 0. fi* 

Elhs, London. From E. Merck, Darmstadt, Qermuiy. 
Eng. Fat. 11.219, May 29, 1905. 

Sk» Ft- Pat. 357,968 of 1905 ; riiw J.. 1906, 197.—T. F, B. 

Pkarnuiceuticdl compounds [Alkyloxyacei^cate/chci ethers ]; 

Manufacture of new -. P. A. Newton, London. 

From Farbenfabr. vorm. F. Bayer und Ca, SUbsrfeld, 
Germany. Eng. Pat. 25,571, 8, 1905. 

Sbk U.S. Pat. 822,339 of 1906; following these.—T. F. B. 

Fats; Manuf^ure of iodine [todusd]-. H, A. Pryw» 

Ix)ttdon. From O^m. Faor. von. Heyderu, Aki.*bkM. 
Kadebeui, Germany. Eng. Pat. 3132, Feb. 8, 1006. 

A FAT with a low iodine value, e.g., ooooanut oil or cacao 
batter, is treated with an iodine agent other tiian 
hydriodio acid or a ohlcnriodide. Tnua, ooooanut oil is 
mixed,* at about G., with alcohol and a sedation 
iodine in alcohol, and the mixture stirred irith a solution 
of iodic acid in alcohol fw about an hour, after whid^ Hie 
oil is separated, washed with alcohol, and dried at a lam 
temperature. The product, which contains about 5 pm 
cent of iodine, is orystsBine when cold, has aa amss^ 
taste, and is very stable if protected irom light—u A, If, 

Ukitid Btatsb Patkhts. 

PproeaUchiumonosthyl ether; AlkgUmuaottifl compound 

^- » B. Bernes, Aarignor to Farbenfabr. vocm 

F. Bayer and Oex, ISherfeld, Gernuaiy. D«8* Bat, 
822,m, Junes, 1906. 

Atxnoxr^^mrnxuTBenKo, elM ethers gm obtained hff 
the actioa of allgdoxyaoet^ cthlorides on cateohol mono* 
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•Ikyl •^eni. They poasRaa Tftluahle therapeutic proper* 
tiet» and are decompiled by dilute oaurtie alkalie. The 
oompotmd obtained by the action of othoxyocetyl chloride 
on guaiaool ia a colourleas oil, b.pt. 15(f C. (10 nim. pres* 
toreh aoluble in alcohol and etner, and decomi>osed by 
alkali hydroxides into guaiaool and ethoxvacetic acid. 

‘ T. F. li. 

PharmMeiUieal compountl. F. Hofmann, EUw^rfeld, (tor- 
many, Aaaignor to Farbenfahr. of Elberfeid Co., New 
York. U.8. Pat. 822,370, June 5. 1906. 

Saa Fr. Pat. 356,367 of IMO."); this J., 1906,1189.—'!'. F. IJ. 

IHalkfflnudnntfl urmn ; Proctss of making -(». Koil, 

Assignor to Parbw«rk<i vorm. Meister, Lucius, und 
Bruning, Hochst on the Maine, Germany. U.S. l*ai. 
822,672, Juno 6, 190(K 

Saa Eng. Pat. 26,276 of HK)5; this J.. 1906, 233.—T. F. B. 


Beryllium hydrozide ; Proceea of making -. F. Haber 

and G. van Oordt, Karlsruhe, and F. Bran, Mannhouu, 
(ieiraany. U.S. Pat. 822,444. June 6, PHMl. 

8bk Ft. Pat. 340,027 of 1904; this J., 1904, 799.—T. F. B. 


French Patent. | 

ATsfers o^atty acidn ; J^roet'ss for the dpc^mf)OAitiot> of .-. ^ 

Ver. CJiiem. Werke Akt.-Ges. First Addition, doted j 
Bee. U, 1905, to Fr. Pat. 328,101, Oct. 9, 1902. Under i 
Int. Conv., Jan. 26, 1906. i 

Tki asters are subjeotcHl to the action of vegetable fer* ; 
menta in the presence of water and manganese sulphate 
or other metallic salt. Acetic acid may bo added at the i 
beginning of the outTation, or that formed ilunng the > 
fermentation may do utilised ; in the latter case tht> | 
decomposition is somewhat slower.—W. P. S. 


Gbhman Patents. 

Alk^vomorphinium aalta ; Procetut for pri'jiaring eaaily 

soluble, Hablf. -. J. T). Hiedol, A.-G. Ger. Pat, 

167,879, July 30. 1903. Addition to Ger. I'at. 168,620, 
July 30, 1903 (see this J., 1906, 760). 

Stable, soluble alkylatximorphiniuni salts are obtained 
by the action of inetaliio salts (r..g., potassium bromide) 
on concentrated solutions of the salts of alkylapomor- 
phinium bases with an alkyl hydrogen sulphate.—T. F. B. 

C,C‘Dialkyl'*Z.A’diiminO‘^-oxypifrimidineM; Proceaa for 

preparing -. E. Merck. Ger. J*at. 168,405, Doc. 20, 

I9()3. Addition lo Ger. Pat. 162,667, Nov. 10, 1993 
(tliis J., 1905, 1266). 

BiALKYLCYANOACHTir esters and yuaiiuline can be ( on- 
deosed without the aid of a condensing agent, to form 
dialkyl-2.4*diimino-6-oxypyrimidines. 'Hki products are 
stated to be particularlv pure.- -T. F. H. 


XM iMarbiiuric acids: Pmccss <ij ■preparinu —. 
Furneniubr. vorm. F. Bayor imil (Jo. (Jar. Bat. 
168,400, July 7, 1904. Addition to (ier. Bat. 103,136, 
Maioh 30, 1904. 

Alkau motal, or their amides may bo need in place of 
alkali alooholates in the oondeiuation of diaikylmalonio 
aoid diamides and normal carbonic acid esters to form 
dialkylbarbitnrio acids —T. F. B. 

p-Dialkylaminnbenshydralaminf S: Process for pre.par- 
i»g -. E. Merck. Ger. Pat. 167,462, .Tan. 9. 1904. 

]hI>lAt.KYl,A>aiio»St(ZityDlUI.AMlK*s are obtained by the 
action of ammonia on dialkylaminodiphenylcarbinds or 
their eUtem or halogen aoid eaters. also Oer. Pat. 
167,462 of ^; this J.. 1906, |68).-T. F. fi. 


XXL-PHOTOORAPHIC MATERIALS AMD 
PROCESSES. 

(Oonfinued from page 609.) 

FixationTheory of — —, and the action of thioaulphate 
on development. 8. E. Sheppard and C. K. K. Mees. 
Phot. J., 1906, 46, 235—254. 

This velocity of fixation of photographic omulsions (s.e., 
solution of silver halide in the thiosulphate) is directly 
proportional to the concentration of the thiosulphate 
solution. It increases rapidly at first, and afterwards 
beoomos constant. The presence of an alkali bromide has 
no effect on the velooity ; neither bos " tarminu ” of the 
gelatin (by moans of formaldehyde), or prolonged ex][> 08 ure 
of the emulsion to light. Hydrogen and hydroxyl ions 
slightly increase the velocity of solution. The course of 
the fixation may be divided into three main reactions 
which take time (1) “ maoro-diffusiun ” through the film, 
i.c., diffusion combined with absorption ; tnmaion or 
penetration ; (2) “ micro-diffusion ” tlirougb the mem- 
nranc of the grain, very ptTssibly (his imuiibrane is only 
semi-jiormeable with resjKM't to certain ions; jMirmca- 
tion, (3) the chemical action itself. With solvents of 
sufficient concentration, fixation dcjiends mainly 
on (1) and (2). When thiosulphate is present in 
acid develojiers, the rapidity of development is incroaHcd ; 
in alkaline (lcvelo|>erH it is retarded ; it is considered 
probable that, in the former iiasc, silver siilpliide is formed 
and rleposiit^d on the image, more especially on the 
ex|>ost*d portions, thus causing more rapid development, 
and, at the same time, fog. In alkaline development, 
formation of sulphide would be prevented by the preseiHU! 
of hydroxyl ions and SOs ions. '1'. F. B. 

'cr hromide ntnvlAion for the printing-out process. 

K. Valenta, Brit. J. Phot., 1900, 68 , 466. 

Silver bromide emulsified in colloibon is found tD be 
auitablo for preparing printing-out paiKjrs. Bromides of 
lithium, oalcnim. and Htrontium an' best suited to the 
profiosa, the amounts used being so clmncn that about 
one-half of the silver is comliined with bromine. The 
omulsions mav contain 18 grins, of silver jier litre of 2’6 
per cent, coflodion. 'Phe prints have a jmrple-violet 
tone, which changes to yellowish-brown on fixing: they 
may bo toned with gold or platinum, and give reddisii 
or purple-brown tones.—T. K. B. 

Asplujltum : Action of light on ■ .V. Vojtech. Phot. 

Oorr., 63, 284. Phot. J., 1906. 46, 259. 

Glass Btrijis were coated on both sides with a 4 wr cent, 
solution of asphaitum in bcn/cne, and exjiosed to the action 
of light in prcHeoce of hydrogen, nitrogen, oxygen, carbon 
dioxide, and air. in presence of air and oxygen, consider¬ 
able absorption of the gas was noted, and the asphaitum 
became insolulile in oil of tiiriientine ; the absorption 
occurred rapidly at first, ana the velocity decreased 
gradually until maximum absurjition was attained; the 
amount of absorption de{H'ndK on the intensity of the 
light. In prcHtmce of nitrogen, hydrogen, and carbon 
dioxide, no absorption was observed, and the asphaitum 
remained soluble as if uuex{x>sed. The results were similar 
whether dry or damp gas<M< were employed, and what¬ 
ever the variety of asphaitum used. Heat has an action 
similar to that of light upon asphaitum,which is rendered 
insoluble by heating to 100* C.—T. F. B. 

English Patxnts. 

Photographic film. L. Smith, Croydon. Eng. P«l. 

16,999, Aug. 22, 1005. 

A c'KLLVLOiT) or similar hose is coated on each side with 
one or more layers of ^latin silver emulsion, the layer 
on the top of the base being faster than that beneath it, 
or, if more than one layer of emulsion is applied to each 
side of the base, the ipeeds of the layers Kte graduated 
from top to bottom. The resulting mm is stated to be 
capable of reoeiving long, exposure without exhlhiting 
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th© ©ffeote of over-oxiwiur©, th© slower ©mulaion absorblog 
the rays of light which l^ve passed through the more 
rapid feyer.—T. P. B. 

PAofoyrapAiC pnn <»»<7 ; Impls. in -. T. Manly, 

London. Eng. Pat. 17,007. Aug. 22, 1905. 

A PXFiSB coated with pigmented gelatin is immersed for 
a short time in a solution containing an alkali bromide, 
ferrocyanide, and bichromate, and is then laid, face 
upwards, on a glass plate; a silver bromide or other 
image consisting of silver is moistened, and placed, face 
downwards, in contact with the gdatin paper, and the 
whole allowed to remain for 20 to 30 minutes; the 
silver is stated to react with the bromide and ferrocyanide, 
with evolution of hydrogen, which reduces tlio bichromate, 
the reduction products of which render the gelatin in¬ 
soluble. The two papers may now be se^mrated by 
soaking in hut water, in which case the silver print is 
converted into a pigment print, or they are soaked in 
cold w'ator, and separated, and the gelatin layer trans¬ 
ferred from its supisnt to a jiermanent support in the 
usual way; in this latter case, the bromide print may 
be redeveloped, and again utilis^.—T. F. H. 

Unitkh Statbs J^atbnt. 

Photographic plate for cofowr photograohy. A. and L. 
Luini6re, Lyon-Monplaisir, France. U.S. Pat. 822,532, 
.Inne 5, 19(Ml. 

Sbe Eng. Pat. 25,718 of 1904 ; this J., 1905, 152.-- T. F. B. 

XXlL-EXPLOSrVES. MATCHES, Etc. 

{Vontinved from page 609.) 

Gdntin-dymimitc: Chemical avalysit^ of -. T. B, 

Stillman and F. AiihUii. XXlll., page 059. 

Knotjhh Patent. 

Kx'jdonivtii: Manujaciure of W. Maoiiab and 

Ammonal Explosives, Ltd., London. Eng. J’at. 16,514, 
Aug. 14, 1905. 

Thk addition of pulasHiuiu hichroinato to explosives of 
the “ ammunal ” iy|Mi enahh'S a larger proportion of 
aluminium to he used, so tliat the explosive force is 
increased without adding to the danger of igniting fire¬ 
damp. A satisfactory composition is as follow’s:— 
Ammonium nitrate, 85*5 : aluminium, 8 ; oliarooal, 2*5 ; 
and yiolassium bichromate, 4 per cent. An equivalent 
proportion of a hydrocarbon, such as paratlin or naphtha- 
lono, or of a nitrohydrooarbon, such os diniirohenzene, 
may be used in place of the charcoal. - -C. A. M. 


xxm.—ANALYTICAL CHEMISTRY. 

(Continued from page 611.) 

APPARATUS, RTC. 

Fbbsch Patent. 

Carbon dioxide, in the atmosphere of rooms, d^e .; Appa- 

rotas for the determination of -, and for othe-r purposes, 

A. A. Livy and A. Peoonl. Kr. Pat. 362,1(19. Jan. 6. 
1900. 

The apparatus employed, oonsists of a reservoir filled 
with water, and by means of whieh, suitable tul>es IminK 
provided, a known volume of the air can lie aspirated 
through the absorbing part of the apmratus. This 
consists of a U-tube having a bulb on each limb and three 
small bulbs at its bend or lower part. Before commencing 
the operation, a measured volume of alkali ia placed in 
the U-tubo, and after the air has been aspirated through 
it, an acid wilntion is added. It the indicator present 
ia not deoolorised, the qoantity of carbon dioxide present 
ia leas than 10 parts pOT 10,000. Additionid sapplies of 
■dkali and aokt are provided, by means of which, Mth the 
aid of pipafltos, the exoasa of carbon dioxide above this 
quantity may ha datacmiiMdi— W. P. S. 


XXm.-.ANALYTICAL CHEMISTRY. m 

I imaOAmC-QUAIJTATlVE. 

j Phosphorus; Quxditativs test for -. Mauriohean. 

Beauprt. Comptes rend., 1906, t4S, 1306—1307, 
j The vapours of phoapborio aeid possess the property td 
■ etching glass when the latter ia heated at a temperatwa 
^ near its fusing point A short, hot flame should M need, 

' e.g., that of acetylene or hydrogen burning in a Butssen 
burner. Whichever gas bo employed it is necessary to 
purify it by absorbing any phosphoretted h^rogan in a 
lower containing sulpnnrio and ehromio aoida A amsdl 
piece of glass tubing, 6—10 mm. in diameter, is supported 
on a platinum wire at tho top of the flame in the exterior 
zone of oxidation, tho glass is heated to tho fusing ptdnt. 
and tho vairours of the substanoe to be tested are mixed 
' with the gas in the burner. After 10 minutea, etobing 
; of tho glass is observed if phosphorus bo present; this 
j etching action takes place with a alight gain in weight, 

I aii<l with the fixation of phosphorus in the glasa The 
. phosphorus in iron can be liberated by acids, and the m 
I oau be conducted into the air-holes of the burner. In we 
case of organic compounds, tho sulistanoe is placed on a 
: platinum wire, and is burnt in tho upper part of the bln* 
cone of the flame, t he piece of glasa lieing at the top of the 
flame.—T.F.B. ' 

Cold and platinum; Detection of -. J. jPetenen 

anal. Chem., 1906, 26, 343—344. 

To tho faintly acid solution containing gold and platinum, 
an excess of zinc turnings is added. Meroury, ^ver, 
lead, bismuth, copper, oa^ium, platinum, gold, arsenic, 
antimony, tin, and some cobalt and niokol are precipitated 
I on the zinc. After warming for 16 minutes, the pre- 
\ cipitate is filtered off, washed, and warmed with dilute 
hydrochloric acid, which dissolves the cadmium, tin, 
and oxt-esH of zinc, together with some cobalt. The solu- 
tiim is filtered, and the undissolved metal well washed, and 
timii boiled with dilute nitric aeid. Mercury, lead, copper, 
hisniuth. and nickel are dissolved, and the residue, now 
oonsisting only of gold, platinum, and antimony, is dried 
and mixed with I -- 2 parts of ammonium nitrate and 
5 ])Brts of ammonium chloride, and is then ignited in a 
poroolaiii crucible. Antimony is volatilised as uhloride, 
and the residue may now lie dissolved in a few drops of 
aqua regia, and tested for platinum and gold.—F. IMUM, 

J Nona A NIC ■ Q VA NT IT A TIVE. 

Cadmium ; Determination of -. C. Goldschmidt. 

Z. anal. Chem., 1966, 26, 344. 

Caumiiim is precipitated completely from solutions of its 
salts on boiling those in aluminium vessels in presence of 
a trace of chromium nitrate and cobalt nitrate. Tho 
oluiiiiniiim acts as the catalytic agent. The precipitation ia 
as complete as that of golcf by mokel, or that of silver 
cobalt, on boiling the solutions.—F. Soon. 

Silicates [Glass]; Decomposition, of - [for amdysis], 

F. Hinden. Z. anal. Chem., 1906, 26. 332—M3. 

For success in the method described, it is essential that 
the substanoe should be reduced to an impalpable powder. 
After drying, 1 grm. is weighed into a iMtiDum dish, 
moistened with water, and 10—16 o.o. of oonoentrated 
hydrofluoric acid added. After evaporating to dryness 
on tho water-bath, and taking up in 6—10 o.o. of hydro- 
ohlorio acid (1:1), another 10 e.c. of hydrofluorio acid am 
added, and the solution is again evaporated to dryness. 
The silicon will now have been volatilised; the solution la 
next evaporated si x times on the water- bath with 10—200-c. 
of hydroohlinrio acid (1:1) to com^etely convert all the 
bases into chlorides. These are ^n dealt with in the 
usual way. The method has toon found to give good 
results with many natural silicates, and also with artifloial 
silicates such as glass.—F. Bode- 

OSOANIC-QUAIITATIVE. 

Flours t Dstsetion of rise in iehtat -. G. Qaatiae. 

Oomptaa rand., IW6, t«2.1807—HKto. 

Xu dataotioa of rioa flow ia udiMt fimia la gmltt 



606 


TRADE REPORT. 


NEW BOOKS. 
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*vf, xwm 


M»litikt«d by treating a trwje of the sample on an obj»^t 
laas with a solution of a suitable dyestuff, drying the 
mwatimi at about C., and then completing the 
[eneeation by heating for a few nimntes at IM)'*-' 13i) C. 
’he pieparation should be mounted in cedar-wood oil or 
)a^a balsam and exaniinwl under the microHcoiK>. For 
teining, a solution of Aniline Blue or (Ireen inuy he ein- 
4oyi^ at a strength of 0*0.'i gnn. in lOO c.o. of 33 |H*r <‘ont. 
doobol. This treatment has the effect of sliowing up the 
iBum of the iiiinuto riee-stareh granule, whilst whoal Htai<‘h 
arely exhibit* a visible hiluiu. In rice flour isobvled 
tAron granules are rare, the granules gonerally oe -urnng 
R olusters in stareh-bearing eells, wveral of whi4-li may he 
>aen together in fragnionts of the grain, lln'se cUHlers. 
boeording to the above methoil, havi' u very (■haraeteri^tn' 
kunearanoe. simse the Inluin of each stareli granule nhnws 
ip as a reddish-coloured ]MMnt, thow* red )K»inlH being 
muped quite uniformly in a syinmefihal arrangement 
efemhUng a mulberry under a high magmlientnm. 
iVheat and rioe starches do not take iiji the dyestulT, 
inly the nitrogenous matters are dyed. 'I’he fragmerils 
rioo Hour therefore ap|«'ar coloured ; tlie medium hi/» (I 
md large granules of wheat’ star<‘h are nraetieally un- 
lolourvd, hut the sriiall granules of the wln at. in wlm h 
iha interstitial nitrogenous matter is more abundant, are 
iistinctly coloured. The granules of mai/e and Innk 
nrbaat starches behave like ri<^e. Potato, arrowroot. an<l 
iweot-)H)t»U) starclicK, unlike tin; niTeitl ami l(!(/inuin"u!i 
itMTcbeOi alisorb tho iJj'eHtulT ilii'fi'tly. - *l. k l"l- 


ORGAN IV - QUANT IT.4 TI IN. 

Sedueiug mgart: VnifinUion of methode for llir di'h r- 

mination of -. I. Munwin and 1’. H. Walkui. 

3. Ainpr. CJhnm. Hoc., 10011, 28, OliS— OHH. 

Fh* authors rw'ommeiid the following as a atsndanl 
aiethod for the detennmation of rwlnnng Bugars. 
The copper Biilphate Boliition iimtaiiiB 34-li31» gmiB. iwr 
iOO e.e. ; the alkaline tartrale solution confains 173 
irin*. of Boehollii Ball and 50 grins, of sodiuin liydroxnlo 
per 800 c.c. 'I'weiity-live e.c, of ea< h solnlion are placed 
!n a Jena lieaker of 4fM) c.c. capacity, anil .50 i-.c. of the 
lugar Holufion are added ; if a Hnialler ipiauldy of sugar 

lolution be desirable, the ..nisi he made n|i hy 

water. The lieaker, covered liy a watch-glass, is healed 
aiioit an ashcstoa-gnii7,e with a flame so ivigulateil that 
boiling begins in four ininntes. and ohullition is conlinuoil 
tor exactly two minuUM. The cuprous oxide is I lieu 
Mtered oil iinniediatclv. without diluting, on to an ssheslos 
(elt in a Gooch crucifilc. ft is woshed with hoi walor, 
and Hniithed ofl with 10 c.c of alcohol, followed hy 10 c.c. 
df ether ; the crnoihle is then dried for 30 minutes in a 
water-oven, and weighed. The preparation ol the 
Mbestoo consists of a prolonged digesfioii with hydro¬ 
chloric acid, foilowml hy a digest ion with '' soda ” solution, 
an extraction with lioiliug diluted alkaline tartraUi 
soiutien, and digestion witli nitric acid. Tlic kehling s 
solution deposits a little cuprims oxide wlicn lioilcd alone 
withont sugar ; a blank cxiwriment made each day will 
correct this error and that due to tlic soiubiiity of tlic 
asbestos in the alkaline liquid. ' Tlic presence of sucrose 
materially increases the reduction of the cop|sT. the 
amount of increase being influenced primarily by Ihe 
amount of suerosti present, and secondarily by the Hinount 
of invert sugar pri seiit." " 'I he amount ol -.iicros.- 
remaining the same, its inlfuems- will le less when a lurpe 
amount of reducing sugar is present than when only a 
small amount is nreaent.” The authors have drawn iiji 
tables for use with this method, the values of wluch are 
summarised in the following formula- where y ingrms. of 
cuprous oxide and jc mgrnis. of reducing sugar: ■ - 

For dextrotk*, ;/i^0-56H-f 2-3484*—O-ffOlSOer". 

For invert sugar alone, g-- —0-246t>-f 2-2747r— 

0001077it*. 

For invert sugar and sucrose, total sugars »0-4 gnu., 

»-8-l»»a4-2'aK79*-0-OOOil703**. 

For invert Sugar mad to*** •mpga-Sdl gems.. 


Ctelalin-dynamites ; Chemical antUycic of -, T. B. 

Stillman and P. T- Austin. Bull, Soo, Chim,, 1808* 
• 85, 373--S70. 

The dynamite is cut into small pieces, and the moisture 
determioed by allowing 10 grms. to dry over oahnum 
cliliiritle to constant weight. The residue is digested in 
vote cold, with frequent shaktug, for two hours in an Erlen- 
ineyer iiask with 200 c.c. of a mixture of 1 part of alcohol 
a:i(I 2 parts of ether, and decanted through a weighed filter, 
extraction being riqieated witii fresh solvent until a drop 
of the extract shows no residue on evaporation. A 
solution (I) and a residue (2) are thereby obtained. 

Solution (I) is evaporated to lUO e.e. without heating, 
ami on aililiiig 100 c.c. of chloroform, and a.gitatii«, the 
Holuble nitrocellulose is precipitated, and is dried at Wp U., 
and weigiied. 'I'he filtrate is slowly eVBjmratod in a 
eiirrenl of air to constant weight. The rtwidue, which 
eoiisisls 111 a mixture of mlroglyeerin, resin, sulphur, 
piiralliii, ami nitrates, is extracted with small quantities 
of cold water to dissolve nitrates of jmtassium, sodium, 
and ammuiiiiim. liesin ma.y lie estimated in the portion 
wlucli reinaiiiH by titration witli N/1 alcobolie (uitash. 
I'lxci-Hs of potasli IS tfieii milled, tile mixlure is evaporated 
nearly to dryness so as to eoinpictcly hydrolyse the nitro¬ 
glycerin. and tile residue is dissolved in water, and extracted 
w ith ether. The exi rant contains resin and paraffin. The 
aqiietius solution is treated with bromine to oxidise 
sulphur, aeidilied with liydrochloric acid, warmed, and 
cooled to 1,5^' He.sin separates, and is filtered off, 
dried, and weighed. Tlie snlution is precipitated with 
liarium eldoride, and llie siilplmr weiglied as barium 
siilpliate, wliilst the nitroglycerin is obtained liy difference. 

ftcaidiie (2) is dried at lltr (’., cooled, anil weighed. 
Nitrates are extracted with hot water, and e.stimBted in 
tlie filtrate. The uiidissolvod residue which contaius 
Hiilpliiir and wood jiulji is dried at Ilf C., and weighed, 
'fhe sulphur is then separated by digesting with carbon 
bisulphide, and the residual wood pulfi dried at 00" C., 
ami weigheil. — H. .1. S. 


Trade Report. 

.J\FANBflB TaWKK ; NrW -, 

! lid. of Trtuie Juitr 14 and 28. IHOH. 

j TIh* comploU? cuintoniH tariff of .lapun was publiBhed 
I on June 14 tli lant an a Hupplfincnt to the ianu© of the 
I Hoard of 'I’rocie Journal of that date. 

I The iM«ue of tl»' Hoard of 'rraiJe Journal for June 28th 
i oontaiiiH the following notea ol errata : — 

! (1.) Tariff iVo. 12ff.~f of nt^gne.sia.—Thfi new 

; rate in 2'7.3t> yen ji«ir KM) kin, not per kin. 

I (ii.) Tariff 1 ^ 0 . 172 (i.). LxgfU miMral oUs (Hpeoifio 
! giavitv below 0*730). — The referent*© i) to foot*not© 
i beginning “ (.'onveiitional duty on }>araftiu oil” ahould ^ 
inMerted againat the worda “ 10 jier cent, ad valorem^' in 
the third and fifth columns. 


New Books. 

I Annhai. Stxtkmeni ok Traue ok the Ohiteb KutaDOH 
WITH FoREXON CoiiNTMIES AWri BiUTlSH FoSSEBSIOHa, 
1906. Volume II. IGd. 3022.| Wyman and Sons, 
Fetter iHiue, E.C. Price 4a. 2d. 

This blue book has been compiled at the Custom House 
from official documents, and oontaiue abett^ de¬ 
tailed tabhui of the trade of the United Kingdom with each 
oRUivtry Mui •Rch port* tofpitlkif witli tooEM; nitotM 
tMm TtotatotmaeoneoTitrfthi -yeom I»W4*i9#5» 
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Journal and Patent Literature. 


Class. PttP’ 

I.—Gonuml Plant, Apparatus and Maehinory 

11,—Ftiol, Gas, and . 

HI.—T)ostriiotivo Distillatum, Tar Prodiiots, 

Petroleum, and Mineral Waxes . 

IV.—Colouring Matters and Dyestuffs. 

V.—Preparing, Bleaching. Dyeing, Printing 
and Finishing Textiles, Yams, and Fibres 
VI.—Colouring Wood, Paper, Ijoathor, Ao. .. 
VII.—Acids, Alkalis, and Salts, and Non- 

Motallic Elements . 

Vin.—Gloss, Pottery, and Enamels. 

IX.—Building Materials, Clays, Mortars, and 

Cements . 

X.—Metallurgy. 

XI.—Ell’ctro-C’hcmistry and ElcctrO'Metallurgy 


(Wi 

6h:i 


080 

(W7 


UH7 

cu:i 


OUll 

mi 


ObS 

OltH 

7(H> 

701 


XIV.- 


XV, 


Class. 

XIII.—Pigments and Paints ; Itosins, Varnishes, 

&.V. ; India-Ulibber, &e. 702 

I'anuing; Leather; Glue, Si 2 ;e, Bono, 
and Horn; Ivory and Substitutes .... 704 

Manures, Ac. 105 

XVL—Sugar, Starch, Gum, Ac. 706 

XVII.—Brewing, Wines, Spirits, Ac. 707 

XVIH.—Foods; Sanitation; Water Puriffcation; 

and DiBinfectants .A . 710 

XIX.—Ptt|K>r, Pasteboaid, O^Uulose, Celluloid, Ac. 712 
XX.—Fine Cliemicals. Alkaloids, Essential Oils, 

and Extracts . 712 

XXL—Photographic Materials and Prooesst^s .. 714 

XXII.—Explosives, Matches, Ac. 714 

XXm.—Analytical Glicinistry. 714 

XXIV.— 8oicntifio and Tochnioai Kotos. 717 


XII.—Fatty Oils, Fats, Waxos, and Soaps 

Patent Sfrcifioath'XS may be obtained by post by remitting as follows 

FnKirA.—M. each to the ComptroUcrof the Patent Office. C. N. Dalton. K«^|., Soutliampton Buildings, aitncery Lane, lAjndon, W.C. 
Onit$d SfofM.—1». each, to the Secretary of tlic Society. 

Frtnch.—l U. 26 0 . each, to BeUn et Cle.. 50. Uuo des Francs-Bourgeois. Parla (»•'). 


Official Notices. 


COMMUNIOATIONS. 

Authors of communications read before tlu» Society, or 
any of its Lo<?iil ^'ctions, aro reuuested to take notice that 
unier Rule 43 of the Bye-laws the Society has the right of 
priority of publication for throe months of all such papers. 
Infrin^mont of this Bye-law renders papers liable to bo 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints con 
be furnished to the author. 


DECENNIAL INDEX, 1896-1906. 

A CoUeotivo Index to the first fourteen volumes of the 
Journal 0^82—1896), a volume of 650 pages, was pub¬ 
lished in 1899; a few copies of this arc still left, price 
10s. A second volume, embracing the jieriod 1896-—1906, 
is now in {reparation, and will be re<wy for printing in 
1900. It will contain both a subject matter and authors' 
names portion, and will be a volume of about 900 pages, 
uni&iTm in six© with the Journal. As the number of 
copies to be {ninted will cbpend on the number of applica¬ 
tions from members, the Insurer is {irepared to receive 
sutec^ptiuos at the rato of 10s. each copy. A form of 
applioation for this purpose will shortly m issued. 


CORRECTIONS FOR DECENNIAL INDEX. 
Members are Invited to call the attention of Mte Editor 
to any errors or omMons which they may have ootioed 
in ihfi Annnrl Indexes, 1890~-1906, as soon as postiUe, 
in order that timy may be put ri^t in the Decennial 

Tni'^O'y. 


Changes of Address. 


When notifying new addressos, members aro requested 
to write them Jistinctly, and state whotlior they aro 
temporary or permanent. Multiplication of addresses is 
also to be avoided as tending to create confusion. When 
sending subscrifitions, the use of tlie form atiaoUed to 
the application helps to the vorifioation of addrossos, on 
which the safe delivery of the Journal dopouds. 


Browne, Dr. (’hiw. A., jun., l/o Now Orleans; Bureau 
<»f (licmistry, Washington, D.C., U.8.A. 

Choke, T. W., l/o Bishoii's Stortford ; 106, London Rood, 
iSawbridgeworth. 

(3icmicia! Society; K<.litor’s copy to Dr. J. C. Cain, 28, 
Pomimry Road, Clapton, N.E. 

Craven, John I., l/o Wiiithrop; P.O. Box 3508, Boston, 
Mass., U.H.A. 

Cronqiiist, (1. W., l/o Bjuf; Hyilinge, Orufva, Hwoden. 

Dalai, V. P., I/o Fort; Nepean Sea Root), Malabfur Hill, 
Bombay, India. 

Danker, Fred E., l/o South Boston ; 73, Sawyer Av<«u&, 
Dorchester, Moss., U.8.A. 

Deane, I..ooi>old M., l/o Faversham; 5, Whitehall Bk>ad, 
Rugby. 

Eostiok, J. J., l/o Queensland; c/o B. R. K. Newlands, 
n, Duttsmure Road, Btamford Uitl, N. 

Elhs, A. W., l/o Southwark; HIH House, Kidltogton, 
near Oxford. 
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Fahtborg. Dr. 0., l/o WestorhMwen a/Elbe; Nasnau 
Germany. 

Hagen, Dr. Carl, l/o 39 { 47, Vwtoria Street, WoBtii«n«ter, 

* aw. 

H4nka, Abbot A., l/o Ran Franciwo; 1224 Fniiiklin 
Street, Oakland, Cal., U.R.A. 

Horton, Edw., l/o Orford Street; 10, Smith Stn;et, 
Chelwa, 8.W. 

Institute of Cointiiercial Hesearch in the Tropies. l/o 
UniverKity; The Municipal Muscuiiik, Liver|Ki(»l. 

L^vy. J., I/o 02 ; I/Air Li<iuide, 4.1, Kuo St. 

l/h7.ar(\ Paris. 

Purvoa, Goo., l/o Y.M.C.A. ; I’lio Uefmery, (-anal 

St. Ambrowe Street, St. Henri do MontrcHl, CaniHln. 

Roylo, (5. L. : JoumalM to <Vo Parry aiul (‘o., Sainalkot, 
Clodavorl Difltrict. Madras, India. 

White, Arthur F.. 1/^ Munningham : 2, Melbourne Grove 
Thonibury, Iira<Ifoid. 


Change of Address Required. 

Ri’holes, (!loo. U., l/o 21, Ivongiic Kuo <leH (lairoB, Antwerp. 

Change of Style. 

Hia Majesty has been pleased to c'onfcr the honour of 
knighthood on Dr. Wdliam Henry Perkin, F.U.S. 


Patent List. 


]f. 3 .—It) thoae liafai, [A.} moans Application (or Patent,'* and 
(OAl.l ** Complete Speclncation Auoepteii.'* 

Where a Complete SpeclOcatton accuuipaniee an Applleatlon. an 
aaterisk Is affixed. The datea given are (i| in the case of Appiica* 
(ions (or Patenta, the dates of Application, and (11) In the cate of 
Complete Bpeddcailom Acoeptod. those of the Official Journals 
In whieb icceptMCQi of tlie Complete Speoiflcatlons arc advertlaod. 

Complete Specifications thus adverUMd as accepted are open to 
Inspection at the Patent Office Immediately, and to oppoelUon 
ulthln two months of the said datea. 


I.—PLANT, APPARATUS, AND MAUtllNEHY. 

[A.J 24,340a (1905). Olarko, Chapman and Co., niid 
Rnl>Hnn. tSve undvr VII, 

„ 15.047. Shaw. Apiwratus for fWfmniiing solids or 

liquids from gasos or va^KUirs. July 2. 

„ 15,048. Shaw. Ck>ndcnBcra. July 2. 

16,086. lieimox. Drying chambers. July 3. 

„ 16,286. Draper (dirist.). Apparatus for separating 

KubstanocB of different Rpe(ulic gravities. July 5. 

, 15.297. Tobelmann. Furnaces. [Gor. Apfd., Jan. 

11,1900.]* July 5. 

,, 16,046. Alien and Rlinmonds. Ifurnocos.* July 10. 

„ 16,677. Thwnite. jSec under JX. 

!5,744. Sutton. Hydro-extractors. July 12. 

„ 16,631. Irvington (Brown). Apparatus for filter- 

ing solutions containing solid matter. July 12. 

„ 16,013. JJunn. Fumacea. 

„ 16,947. Whiteiey, Whiteley and Peace. Drying 

xnaobines. July 14. 

„ 16,974. Shaw. Apparatus for distilling water, 

evaporating syrups, ftc. July 14. 

16,001. Haddan (AkUebolaget Separator). Cientri- 
ftikal machines for dryli^ and other purposes.*; 
Jmy 14. 


tJttIr 91,1994. 


16,002. Haddan (Aktieboiaget Separator). Centri¬ 
fugal separators.* July 14. 

16,003. Haddan (Aktieboiaget Separator). Ontri- 
fugal machines for drying purposes.* July 14. 
16,000. Hoffmann. Hydro-extractors for the 
recovery of waste products.* July 14. 

[C.R.'I 7571 (1905). I^ake (Sterzing). Furnaces. July IH. 

„ 11,602 (1005). Soo. Jules, Jean ct Cic:, and 

Kavorat. Sic under XVII. 

„ 19,670 (1906). Hart. Furnaces for re-hcatiug and 

like purjxises. July 11. 

., 81 (1906). Gobbi. Ai»paratu8 for altering liquids. 

July 11. 

1280 (1006). Barnes. Extraction of litjuids from 
solids. July 18. 

1412 (1906). Passbiirg. .Anparatiia for drying 
pulveriserl, granular and like material in curao. 
July 18. 

.. 9799 (1900). Gronwalt. Sec undi r X. 

10,278 (1906). Schuler. AVc ttndi r XVI. 

1I._FUEL. gar. AND LKiHT. 

[A.] 14.972a (1905). British Thomson • llouKion C^j.. 
LUl. (General Electric Miinufactuic of 

inuaiidescent electric himpiilameuta from thoiiiiiu 
anil like metals. July 6. 

,, 14,972. Krogniann. Process for producing air 

gas, or fur carbiirctting low grade combustible 
gases. July 2. 

„ 15,013. Torvet. Methods of and ap]>araius for 

testing gas. July 2. 

„ 1.5,021. (Consortium f. Eloktrochemische Ind. 

InoandoKcence bodies of tungsteh for lumps. 
[Ger. Appl., July 5, 1905.1* July 2. 

,, 1.5,214. Sabatier, Manufacture of gaseous mix¬ 

tures containing hydrogen and methane. [Fr. 
Appl., July 5, 1905.1* July 4. 

,, 1.5,205. Albrecht. Method of protlucing jnenn- 

dcN(!cut mantles.* July 5. 

„ 15,326. Sabatier. Manufacture of a gaseous 

niixiuro containing hydrogen and methane. 
[Fr. Appl, July 7, 1905*1* July 5. 

„ 15,753. Jlailchffo. Treatment of “ si>ent liquor.” 

July 12. 

„ 1.5,776. Moyersborg. Production of a gas. July 12. 

,, 15,915. Nernst and Stoekem. Electric inonndes- 

cence lamps.* July 13. 

fG.S.) 14.008 (1005). Anderson, and Kynoeh, Ltd. 
Suction gas producers. July 18. 

15,226 (1905). Parry and PilUiiger. Manufacture 
of coal gas and producer gas. July 18. 

16,386 (1905). Koppers. Treatment of gases 
obtained from the dry distillation of fuel July 18, 
17,038 (1906). Furso. *S'cc under XV. 

19,264 (1005). British Thomson-llouston Co,. Ltd. 
(General Electric (Jo.). Filaments for elcetrio 
incandescent lamps. July 18. 

3417 (1906). Hehatz. See ««der XXIII. 

3870 (IlKMl). PiMti>rius. Manufacture of lighting 
gas and aunso ooke from coal dust. July 1§« 

4077 (HM)6). MiiUcr. Power gas produoerB. JulylL 


IU.-DE8TRUCTIVE DISTILLATION. TAR DUO- 
DUCTS, PETROLEUM, AND MINERAL WAXES. 

[CS.] 14,294 (1906). Fell (Koradorfer). Manufacture of 
emut^fying minetal oils and mineral oU soaps. 
Jidy 19, 

„ 17,207 (1905). Langlands and O’Oomiot. See 

under VU. 


tA.] 





Vtl-m..- 


■xv^^-^mmmiQ MAtruKs and dyestoffs. 

[A.J 1^*1 A. Joluuon (Beidkolw Anitin mid Sort* F»brik). 
Mmmfwtnre rf naphthttletie deriTKtiven.* 

July a 

[CS.] 22,780 (1906), Johnaon (KAU# imd Co.). Maau- 
(aotutc of organio oompoundi ooatainmg aulpliur 
«id of rod sdoormg matter therefrom. July 11. 
I. 8107 (1908). Lerman, Sehwarta aod Pikoa. Manu- 
iaeture of a black dye with by-producte including 
a tanning agent or a eeoond black dye. July 11. 
„ 12,818 (1008). Johosw (Badieche Amlin und Boda 

Fabrlk). Manufacture of oomiiounde of the 
anthracene seriee. July 18. 

V.-P8EPARING, BLKACHINO, DYEINCl, 
PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


n<i87 (1008). Lani^aode and O'Oaonnr. Ai^> . 
atuii for making eulphate of ammonia. July 11. 

„ 5901 (1808). BrOnlar. Oxidation of tiie nitrogen 

of the air, and conrenion of the {CodilCt into , 
nitric acid or ita wdte. July 11. 

„ 9419 (1906). Edwardea. Table aalt. July 11, 

Vin.-GLASS, POTTERY, AND ENAMELS. 

(A.] 15,292. Cfaambere. Combined glaaa tank and pot 
furnace.* JnlyS. 

„ 16,293. Chambera. Manufacture of glaM,* 

July 6. 

„ 15,539. Engelhom. Treatment of oorundum. 

July 9. 

[C.S.] 5302 (1908). Paub. Compoeition for making grind¬ 
ing toob. July 11. 


[A.J 16,133. Thiele, and Soc. O^n. dc la Sole Artiiicicllc 
Linkmeyer. Method of producing oelluloHe 
threada. July 3. 

„ 15,180. Ribbert. Premiration of discharging remMie 

under rat dyestuna upon colouro rapablo of 
diaoharge by hydroaulphitea.* .July 3. 

„ 15,208. Newton (Bayer und Co.). Dyeing with 

aulphur dyeatuifa. July 4. 

„ 16,300. Pacchtnor. Dreaaing or eieing for yarna 

or other textilea.* July S. 

„ 15,618. Bonny and Pritchard. Method of preparing 

vegetable fibres. • July 10. 

„ 16.829. ®Ua (Merck). Impregnation of cotton 

fibres or cotton fabrics, .fulv 10. 

[U.H.] 1.3,580 (1905). Fell (Komdflrfer). Proceaa for oiling 
cotton and other vegetable fibres. July 11. 

,, 13,714 11906), Henry. Prooeaaoa of cold dyeing. 

July 11. 

„ 22,331 (1905). Johnaon (Badieche Anilin mid Soda 

Fabrik). Production of stable dyeings. July 11, 

„ 23,787 (1905). Brandt. Treating or impregnating 

textiles, paper, &e., with resins, fatty acids, and 
the like. July 18. 

„ 25,802 (1905). Rllia (Chom. Fabr. von Heyden 

A.-G.). Manufacture of aldehyde bydrosulphite 
salts. .July II. 

„ 2330 (1006). Summers. Preparation of vegetable 

fibre for spinning and other purposes. July 18. 

„ 4533 (1900). Leishraan. Waterproofing composi¬ 

tion applicable also as a vehicle for pigments. 
July 18. 

„ 8045 (1908). Soc. Franc, de la Viscose, kianu- 

facture of artificial silk from viscose. July 11. 

„ 12,517 (1908). Johnson (Badische Anilin and Soda 

Fabrik). Removal of eolouring matter from dyed 
or coloured material. .July II, 

„ 14,281 (1908), Kalle und Co. Dyeing and priuting 

red on textile fibres. July 18. 


VII.—ACIDS, ALKALIS, AND SALTS. 


[A.] 
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24,840a (1605). Clarke, (Thapman and Co., and 
Robson. Absorbers for ammonia and other 
gases.* July 3. 

I5,0|92. Miebseb. Process of producing high- 
pressed ammonia vapours.* July 2. 

15,446. Carlson. Production of nitrogen oorapo. 
sitions. [Swed. Appl., Fob. 28, 1908.J* July 8. 


16.590. Rimuan. Maniiiacture of alumina com¬ 
pounds.* July 10. 

15.591. Jaeger. Maniitactiire of metal oxides.* 
Jtdy 10. 

15,763. Badeiiffe. 5«e ax^r H..'. 
lifini. Bran Van Oordt. ’ ’ Bepatation' of 


berylUa Inan 


July 16, 1006.]* Jtily lA 


and iron. (Cter. AppL, 


IX.-BU1LDING MATERIALS. CLAYS, MORTARS, 
AND OEMENl'S. 

(A.J 14,992. Wileott and Wilscui. Procees for making 
hydraulic cement. July 2. 

„ 15,306. Latham. Utilisation of old plaster oasts 

and other hydrated sulphate of lime, and appar¬ 
atus therefor. July 5. 

„ 15,553. Schougaard. Manafacture of artificial 

marble.* July 9. 

16,631. Altona. Apparatus for treating wood with 
preservative oompoeitions. July 10. 

„ 16,677. Thwalte. Burning or calcining calcareous 

and argillaeeoue and mineral subetances in 
rotary furnaces or kilns. July 11. 

„ 16,734. Collins. Manufacture of a refractory 

material. July 11. 

,, 16,736. Collins. Manufacture of refractory 

materials. July II. 

„ 16,808. Bimonaen. Cement mixture. July 13- 

[C.S.] 6946 (1908). Morgan. Cemoht kilns. July 18. 

„ 9906 (1006). Stowell. Bricks for fire{iroof and re¬ 

fractory purposes. July 18. 

X—METALLURGY. 

[A.J 16,015. Bosshsrdt and Garda. Smelting fumaees,* 
July 2, 

„ 15,384. Maclvor, Fradd, and The Metals Exirao- 

tion Corporation, Ltd- Treatment of ores or 
ore products containing line. July 6. 

„ 15,535. PlathnoT and Dom. Tinning, leading, and 

soldering metals. [Get. AppL, March 20,1906.]* 
July 9. 

„ 15,612. Callow. Compound fiux for smelting metal. 

July 10. 

„ 16,626. Culbum. Mauufactnre or Imatraent of iron 

or steel.* July 10. 

„ 15,677. Thwaite. Set under IX. 

„ 15,722. Lake (Soc. L'Oxyhydrimm Intemat.), 

Soldering and braeing metals. July 11. 

„ 16,818. Kaiser. See under XI. 

[C.8-] 14,532 (1905). Kemper, Damhorst and Ctka. 
Powder lor application to patterns lot sand 
moulding. July 18. < 

„ 20,96] (19051. Kemp. Smelting ores in bliut fur¬ 

naces. July 18. 

„ 24,003 (1905). Lake (Porker). Art of prodaclng 

netaUk) irklinm. July 11. 

„ 7451 {i9()6). Howatt. Mineral washing and separ¬ 

ating apparatus. July 11. 

„ 9799 (1906). Gc&iwaU. fttxum for heating, 

emeltinfi, or tedneing matetlels, July 18. 

., 10,513 (1906). Siemens und Malske A-D, Alloy (or 

bearings or tile like. July 11. , u 

a* 
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XI.—ELECTRO-CHBMISTRY AND ELECTRO- 

mb-meluroy. 

[A.] 14,971. Diokiion. Insulating matBriala. July 2. 

.. 16,727. Jungner. Primary galvanic elements. 

[Swed. ApiJ.. July 12. 1906.)* July H. 

„ 16,759. Butterfield. Insulators and non-conduct. 

ing material lor oleotrioal work. July 12. 

„ 15,818. Kaiser. Process for obtaining metals from 

ores or furnace products in the electric furnace. 
[Ger. Appl.. July 1ft. 1806.)* July 12. 
rC.8.] 24,724 (1905). Clark (Darmstadter). Electrolytic 
manufacture of metal tubes and other bodiea 
July 18. 

11,498 (1906). Trunkhahn. Procesa for obtaining 
” dectrolytic metal deposits. July 18. 

XII.—FATTY OILS, FATS, WAXES, AND SOAP. 
[C.8.1 14,294 (1905). Fell (KomdUrfer). See under III. 


fO.8.] i«,428 (1906). K6nig. Mechanic^ blueiiw apWa- 
tus for use in the treatment of sugar. Jwy 11. 

„ 10,278 (1906). Sohiiler. Contrifmal machines for 

clarifying and washing sugar and simuaz matecials. 
July U. 


XVII.—BREWING, WINF.S. SPIRITS, Etc. 

[A.] 16,179. FoU, Apparatus for drying yeast. July 4. 
„ 16,264. Bailey. Production of sterilised or pasteur¬ 

ised non-depoait beer. July 6, 

„ 16,966. Kubessa. Brewing process. [Ger. Appl., 

July 18. 1905.)* July 14. 

[C.S.] 13,802 (1906). Soc. Jules, Joan, et (3e., and 
Kavefftts Recovery of vapours of alcohoi» pur© 
or mixed with air, gases, moisture, or other 
volatile solvents. July 11. 

„ 10,689 (1906). Boldin. Process for rendering the 

carbohydrates in general soluble, principally for 
grain distillation, July 18. •- 
„ 26,274 (1906). Lee. Process of brewing. July 11. 


XIII.—PIGMENTS. PAINTS : RESINS, VARNISHES ; 

' INDIA-RUBBER, Era 

(A.)—ITombsts, Paihts. 

[A.] 15,649. Boult (Sclilogcl). Oil-paints.* July 10. 

[C.S.] 4533 (1906). Isiisbman. See under V. 

(B.)—RiSINS, V*B8I8H»8. 

[A.] 16,338. Justice (MoKcniie). Method andapparatus 
for extracting turpentine and other products 
from wood.* July 6. 

„ 16,341. Pickles. Composition of driers for paint, 

and drying materials for linseed and other drying 
(fils and for vaniish. July 6. 

„ 16,838. Ouittet Manufacture of dtiors for paints, 

varnisbes, and oils. July 12. 

IC.S.] 8884 (1906). Sommer. Manufacture of mono- 
coloured linoleum. July 18. 

(6’.)—Indu-Riibbbk. 

I A.) 15,638. Price. Refining or purifying india-rul)ber, 
gutta-percha, balata, and the like. July iO. | 

XIV.—TANNING. LEATHER, GLUE, SIZE, Etc. 

[A.] 16,209. Boult (Stange). Manufacture of plastic and 
elaetio substances and artificial leather there¬ 
from. July 4. 

„ 15,418. Sobastiano Bocciardo A (3o. The tanning 

of hides. [Ger. Appl., July 6, 1906.]* July 6. 

■16,648. Dufour. Treatment of tannic extracts.* 
July 10. 

[C.S.] 26,017 (1906), Karle. Process for producing 
artificial leather. July 11. 

„ S107 (1906). Lerman, Sohwartx and Pikos. See 

«)«l«r IV. 

XV.—MANURES, Eto. 

IA.1 16,922. Brlghtmore. Production of fertilisers and 
the like. July 13. 

„ 16,949. Eaip-Thomaa. Preparing and growing and 

distributing organisms which fix or gather 
atmospheric nitrogen. [U.8. Apid., Sept. 29, 
1605,]* July U; 

[C.S.] 17,038 (1906). Furse. Method of ohtainiug 
manure and fuel from reCuBe. July 18. 

XVL-tSUGAE. STABOH, GUM. Em 

[A.1 16,974. Shaw. Set wede^ I. , 

tC.a.1 16,689 41906). BoidtaL See giwfcr XVH. 


XVIII.—Foore: SANITATION, WATER 
PURIFICATION; AND DISINFECTANTS. 

(A.)—Foous. 

[A.] 16,173. Wurm. Method of treating milk.* July 4. 

(B.)—Sakitatioh i Watkb Poiufioation. 

[C.8.] 26.016 (1905). Stephenson. Apparatus for purify¬ 
ing water or other liquids. July 18. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 10,228a. Johnson (Badischo Anilin* and 8«la 
Fabrik). Manufacture of substances resembling 
celluloid.* July 6. 

„ 16,001. Schmidt. Method of making partly trans¬ 

parent (lapers, and apparatus therefor.* July 2. 

„ 16,068. Stock. Paper making machines. July 2. 

,. 16,241. Mitchell. Treatment of paper and other 

surfaces. July 4. 

„ 15,527. Eiohmann. Production of 8nl[diite cellu¬ 

lose from wood. July 9. 

[C.S.! 23,787 (1906). Brandt. Bee under V. 

XX.—PINE CHEMICAIB, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.) 16,064. Wilhelm Anhalt Oes.m.b.H. Method of 
producing permanently clear tinctures. [Got. 
Appl, Aug. 3, 1906.]* July 2. 

„ 16,619 Newton (Bayer und Co.). Manufacture of 

dialkylbarbiturio acids. July 9. 

[C.S.J 10,615 (1906). Imray (Meister, Lucius, und Briin- 
ing). Manufacture of A^-oyologoranio acid and 
derivatives thereof. July 11. 

XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.8.] 8911 (1906). Kelly and Bentham. Preparation and 
development of photographic {dates, films, and 
the like. July 18. 

' „ 01 (1906). Decks. Photographic printing. July 11. 

XXII.—EXPLOSIVES, MATCHES, Em 

[as.) 28,920. (1905) Wottehobl. Apparatus for nitrating 
cotton or the tike. July 18. 

YTcni— GENERAL ANAtYTIgidi CHEMIBTBYs 

rc.s.3 8417 (1906). Sohat*. tta ^ediyUae gas. 

July 18. 





Vtl-m..- 


■xv^^-^mmmiQ MAtruKs and dyestoffs. 

[A.J 1^*1 A. Joluuon (Beidkolw Anitin mid Sort* F»brik). 
Mmmfwtnre rf naphthttletie deriTKtiven.* 

July a 

[CS.] 22,780 (1906), Johnaon (KAU# imd Co.). Maau- 
(aotutc of organio oompoundi ooatainmg aulpliur 
«id of rod sdoormg matter therefrom. July 11. 
I. 8107 (1908). Lerman, Sehwarta aod Pikoa. Manu- 
iaeture of a black dye with by-producte including 
a tanning agent or a eeoond black dye. July 11. 
„ 12,818 (1008). Johosw (Badieche Amlin und Boda 

Fabrlk). Manufacture of oomiiounde of the 
anthracene seriee. July 18. 

V.-P8EPARING, BLKACHINO, DYEINCl, 
PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


n<i87 (1008). Lani^aode and O'Oaonnr. Ai^> . 
atuii for making eulphate of ammonia. July 11. 

„ 5901 (1808). BrOnlar. Oxidation of tiie nitrogen 

of the air, and conrenion of the {CodilCt into , 
nitric acid or ita wdte. July 11. 

„ 9419 (1906). Edwardea. Table aalt. July 11, 

Vin.-GLASS, POTTERY, AND ENAMELS. 

(A.] 15,292. Cfaambere. Combined glaaa tank and pot 
furnace.* JnlyS. 

„ 16,293. Chambera. Manufacture of glaM,* 

July 6. 

„ 15,539. Engelhom. Treatment of oorundum. 

July 9. 

[C.S.] 5302 (1908). Paub. Compoeition for making grind¬ 
ing toob. July 11. 


[A.J 16,133. Thiele, and Soc. O^n. dc la Sole Artiiicicllc 
Linkmeyer. Method of producing oelluloHe 
threada. July 3. 

„ 15,180. Ribbert. Premiration of discharging remMie 

under rat dyestuna upon colouro rapablo of 
diaoharge by hydroaulphitea.* .July 3. 

„ 15,208. Newton (Bayer und Co.). Dyeing with 

aulphur dyeatuifa. July 4. 

„ 16,300. Pacchtnor. Dreaaing or eieing for yarna 

or other textilea.* July S. 

„ 15,618. Bonny and Pritchard. Method of preparing 

vegetable fibres. • July 10. 

„ 16.829. ®Ua (Merck). Impregnation of cotton 

fibres or cotton fabrics, .fulv 10. 

[U.H.] 1.3,580 (1905). Fell (Komdflrfer). Proceaa for oiling 
cotton and other vegetable fibres. July 11. 

,, 13,714 11906), Henry. Prooeaaoa of cold dyeing. 

July 11. 

„ 22,331 (1905). Johnaon (Badieche Anilin mid Soda 

Fabrik). Production of stable dyeings. July 11, 

„ 23,787 (1905). Brandt. Treating or impregnating 

textiles, paper, &e., with resins, fatty acids, and 
the like. July 18. 

„ 25,802 (1905). Rllia (Chom. Fabr. von Heyden 

A.-G.). Manufacture of aldehyde bydrosulphite 
salts. .July II. 

„ 2330 (1006). Summers. Preparation of vegetable 

fibre for spinning and other purposes. July 18. 

„ 4533 (1900). Leishraan. Waterproofing composi¬ 

tion applicable also as a vehicle for pigments. 
July 18. 

„ 8045 (1908). Soc. Franc, de la Viscose, kianu- 

facture of artificial silk from viscose. July 11. 

„ 12,517 (1908). Johnson (Badische Anilin and Soda 

Fabrik). Removal of eolouring matter from dyed 
or coloured material. .July II, 

„ 14,281 (1908), Kalle und Co. Dyeing and priuting 

red on textile fibres. July 18. 


VII.—ACIDS, ALKALIS, AND SALTS. 


[A.] 
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24,840a (1605). Clarke, (Thapman and Co., and 
Robson. Absorbers for ammonia and other 
gases.* July 3. 

I5,0|92. Miebseb. Process of producing high- 
pressed ammonia vapours.* July 2. 

15,446. Carlson. Production of nitrogen oorapo. 
sitions. [Swed. Appl., Fob. 28, 1908.J* July 8. 


16.590. Rimuan. Maniiiacture of alumina com¬ 
pounds.* July 10. 

15.591. Jaeger. Maniitactiire of metal oxides.* 
Jtdy 10. 

15,763. Badeiiffe. 5«e ax^r H..'. 
lifini. Bran Van Oordt. ’ ’ Bepatation' of 


berylUa Inan 


July 16, 1006.]* Jtily lA 


and iron. (Cter. AppL, 


IX.-BU1LDING MATERIALS. CLAYS, MORTARS, 
AND OEMENl'S. 

(A.J 14,992. Wileott and Wilscui. Procees for making 
hydraulic cement. July 2. 

„ 15,306. Latham. Utilisation of old plaster oasts 

and other hydrated sulphate of lime, and appar¬ 
atus therefor. July 5. 

„ 15,553. Schougaard. Manafacture of artificial 

marble.* July 9. 

16,631. Altona. Apparatus for treating wood with 
preservative oompoeitions. July 10. 

„ 16,677. Thwalte. Burning or calcining calcareous 

and argillaeeoue and mineral subetances in 
rotary furnaces or kilns. July 11. 

„ 16,734. Collins. Manufacture of a refractory 

material. July 11. 

,, 16,736. Collins. Manufacture of refractory 

materials. July II. 

„ 16,808. Bimonaen. Cement mixture. July 13- 

[C.S.] 6946 (1908). Morgan. Cemoht kilns. July 18. 

„ 9906 (1006). Stowell. Bricks for fire{iroof and re¬ 

fractory purposes. July 18. 

X—METALLURGY. 

[A.J 16,015. Bosshsrdt and Garda. Smelting fumaees,* 
July 2, 

„ 15,384. Maclvor, Fradd, and The Metals Exirao- 

tion Corporation, Ltd- Treatment of ores or 
ore products containing line. July 6. 

„ 15,535. PlathnoT and Dom. Tinning, leading, and 

soldering metals. [Get. AppL, March 20,1906.]* 
July 9. 

„ 15,612. Callow. Compound fiux for smelting metal. 

July 10. 

„ 16,626. Culbum. Mauufactnre or Imatraent of iron 

or steel.* July 10. 

„ 15,677. Thwaite. Set under IX. 

„ 15,722. Lake (Soc. L'Oxyhydrimm Intemat.), 

Soldering and braeing metals. July 11. 

„ 16,818. Kaiser. See under XI. 

[C.8-] 14,532 (1905). Kemper, Damhorst and Ctka. 
Powder lor application to patterns lot sand 
moulding. July 18. < 

„ 20,96] (19051. Kemp. Smelting ores in bliut fur¬ 

naces. July 18. 

„ 24,003 (1905). Lake (Porker). Art of prodaclng 

netaUk) irklinm. July 11. 

„ 7451 {i9()6). Howatt. Mineral washing and separ¬ 

ating apparatus. July 11. 

„ 9799 (1906). Gc&iwaU. fttxum for heating, 

emeltinfi, or tedneing matetlels, July 18. 

., 10,513 (1906). Siemens und Malske A-D, Alloy (or 

bearings or tile like. July 11. , u 
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Liv«i]M>ol Seetten. 

OMmtmt J. T. Oouof. 

BvfUoe C«r«y. 


IT* Cuiipb«U Brown* 
BMbiir Oorsy. 

H. B. OftTiwi. 
f 40 > Bouuib. 


Commits*: 

0* Watooa Orty. 

0. LoiuiBeiHigpitf. 
Mftx Kuiprttt. 

H. J, t. lUwUnf. 


Alex. Watt. 

W. C^lUoffwood 

Wimerni. 


Son. Trtaiuror.’ W. P. Thompion. 

Son. Local Scorotary: 

W. B. Eeidwiek, 18. Boildlofs. Haoldni Hejr, Liverpool. 


London Section. 


S. jr. Bevkn. 

g . 0. Oolatan. 

. O. Fonter. 
O. C. looeii. 

C. A. Keane. 


Chairman : £. J. Frlswell. 
■ Fie«'CAa£mkift .• 

Committee; 

3. LewlR>wlteefa. 

A. B. Ling. 

Q. T. Uorgan. 

B. B. B. nevlasdi. 
Wpi. Pearce. 


Walter F. Held. 

A. Gordon Salanon. 
P. SohldrowitK. 

F. Napier Sutton. 
Thoe. Tyrer. 


Son. Local Scentaty. 

FtUlan I. Biker. Stabeebury Holt. Klnpton Boad, Staines. 


Haneheiter Section. 


E. 

W. H. CeMmtB. 
JT. Grannuum. 
W. B.Bart. 


CMimim: 0. H. BiUley. 
Tia-Oialman: K. B. Ewkel. 

Commttt..: 

B. B. Hutton. W. 1. Pope. 

W. E. K»y. H. Port«r. 

B. Levlnateln. T. Stenhouse. 

H. kCocrti. 


Son. Local Soertiary: 

Jallui HUbner, Aeh yuia, Cheadle Holme, Cheehlre. 


Newcastle Section. 


Chapman: H. Looie. 

VilM‘Chairman: J. T. Dunn. 

COmmittm: 

John Pattlnaon. 3. A. fimythe. 

C. 3. Pottw. W. H. Sodeau. 

Geo. lUeeon. A. Seller. 

Barry S^th. C. £. Stuart. 

Son. Loeal .Seeretary and Troaounr: 

F. C. Oaerett. Armatrong College. NewcaatIe«on*Tyne. 


P. P. 




Mew England Section. 


Chatrmm: Benrjr Eowud. 
ViMOhaSman ; P. B, Attwux. 


O.B.BoriMul. 

A.V.Bab!a. i‘ 

ms. I 


CaamiMt.: 
lovtliuul. 
Olaw. 

_S. 

P. BoBtaaos. 


Ctele. B. Buiiw. 
r. H. Thorp. 

W. H. WaUBu. 

W. J. W.bbMr. 


BoM W. Hjt, H. ladl. Bijsua, 
Xart^ Bma. ^ 

JMUI ftwiuftirir' 

A, .^..aaaia,; Bn UM IbW,. BB.A. 


New York Se^w. 


CA«<nmM.’ Ow. C. «loiie. 


Tdee'Ctoinaafi 


0. BaekervUle. 
Kowi^ B. Biibop. 
V. Coblentc. 

3, B. F. Heireaboff. 
A. 0. Humpbieya. 


Committee.‘ 
Oeo. F. Kuna. 
B. G. Love. 

E. H. HUler. 

B. W. Moore. 

T. 3. Parker. 


W. B. £owl^. 
Mazimman Tobb. 


Hon. Loeal Scerotarv 

H. Bohweltier. 128, Duane Street, New Tork, V.8.A. 


Nottingham Section. 


Chairman: 3. M. C. Paton. 

VieC'Chairman; 3. T. Wood. 

Committee: 

L. Archbtttt. B. 8. Garry. j J. O'SulUvan. 

8. F. Boiford. J. Goldings. Q.J. Ward. 

F. J.E.OaruUa. F. Stenley Kipping. J. White. 

£. M. Caven. 0. Quibeii. i 

Bon Treaeurer: 8. 3. Pentecoat. Sherwood Elsa. NotUngban. 
Hon. Loeal Seerotary: 

S, B.. Trotsaan, King's Walk Chambers, Parliament Street, 
Nottingham. 


Scottish Section. 


Chairman: J. S. Macartbur. 
Viee-Chairman: Thos. Gray. 


R. M. Clark. 

W. S. Ourphey. 

L. Dobbin. 

Jas. FaUl. 

J. Arnold Fleming. 


Committee: 
Jno. 6. Ford. 

R. Hamilton. 

G. G. Henderson. 
J. Falooner King. 
3u. McLeod. 


T. L. PattMson. 
David Perry. 

D. 3. Playfair. 

B. T. Thomson. 
Chas.W. Townsend 


Bon. iSeeretafy and Treaeurer: 

Chas. E. Fawsltt, 0, Foremount Terrace, Glasgow. 


Sydney, N.S.W., Section. 

Ctoiniun; R. CInIg Smith. 
FtM-eSatraum; A. LlYsnidgt. 


W. A. Dixon. 1. Msugitt. £. A. Sohofleld. 

V. Elilott. lu. M/Petrie. H. 0. Smith. 

O. Hntker. A. A. Bnmuy. I. Stort. « 

e. 0. Joplin. 

Hon. hoMt SMntani and Trmurtr ; 

X. U. Walton, Colonial Sngai do.. O'Connell Street, Sydney, ir.S.W 


Yorkshire Section. 


Ohaiman: F. W. Braneon. 
VictOkaiman: Thorp Whitaker. 


J. B. Bedtort. 


O a m mitl . . : 

J.GarSeld. 

B. R. Eirat. 

W. HhD. IfMker. 

. B. Horth. 

Ban. local Semtaf^ m^traaman 
X, rah4*y, 17, EMdiVatade, Inada. 


E. R. Frooter. 

O. B. Bi»tt,Bmlih. 
0. W. Matter. 
A.Bamwaf. 






Vtl-m..- 


■xv^^-^mmmiQ MAtruKs and dyestoffs. 

[A.J 1^*1 A. Joluuon (Beidkolw Anitin mid Sort* F»brik). 
Mmmfwtnre rf naphthttletie deriTKtiven.* 

July a 

[CS.] 22,780 (1906), Johnaon (KAU# imd Co.). Maau- 
(aotutc of organio oompoundi ooatainmg aulpliur 
«id of rod sdoormg matter therefrom. July 11. 
I. 8107 (1908). Lerman, Sehwarta aod Pikoa. Manu- 
iaeture of a black dye with by-producte including 
a tanning agent or a eeoond black dye. July 11. 
„ 12,818 (1008). Johosw (Badieche Amlin und Boda 

Fabrlk). Manufacture of oomiiounde of the 
anthracene seriee. July 18. 

V.-P8EPARING, BLKACHINO, DYEINCl, 
PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


n<i87 (1008). Lani^aode and O'Oaonnr. Ai^> . 
atuii for making eulphate of ammonia. July 11. 

„ 5901 (1808). BrOnlar. Oxidation of tiie nitrogen 

of the air, and conrenion of the {CodilCt into , 
nitric acid or ita wdte. July 11. 

„ 9419 (1906). Edwardea. Table aalt. July 11, 

Vin.-GLASS, POTTERY, AND ENAMELS. 

(A.] 15,292. Cfaambere. Combined glaaa tank and pot 
furnace.* JnlyS. 

„ 16,293. Chambera. Manufacture of glaM,* 

July 6. 

„ 15,539. Engelhom. Treatment of oorundum. 

July 9. 

[C.S.] 5302 (1908). Paub. Compoeition for making grind¬ 
ing toob. July 11. 


[A.J 16,133. Thiele, and Soc. O^n. dc la Sole Artiiicicllc 
Linkmeyer. Method of producing oelluloHe 
threada. July 3. 

„ 15,180. Ribbert. Premiration of discharging remMie 

under rat dyestuna upon colouro rapablo of 
diaoharge by hydroaulphitea.* .July 3. 

„ 15,208. Newton (Bayer und Co.). Dyeing with 

aulphur dyeatuifa. July 4. 

„ 16,300. Pacchtnor. Dreaaing or eieing for yarna 

or other textilea.* July S. 

„ 15,618. Bonny and Pritchard. Method of preparing 

vegetable fibres. • July 10. 

„ 16.829. ®Ua (Merck). Impregnation of cotton 

fibres or cotton fabrics, .fulv 10. 

[U.H.] 1.3,580 (1905). Fell (Komdflrfer). Proceaa for oiling 
cotton and other vegetable fibres. July 11. 

,, 13,714 11906), Henry. Prooeaaoa of cold dyeing. 

July 11. 

„ 22,331 (1905). Johnaon (Badieche Anilin mid Soda 

Fabrik). Production of stable dyeings. July 11, 

„ 23,787 (1905). Brandt. Treating or impregnating 

textiles, paper, &e., with resins, fatty acids, and 
the like. July 18. 

„ 25,802 (1905). Rllia (Chom. Fabr. von Heyden 

A.-G.). Manufacture of aldehyde bydrosulphite 
salts. .July II. 

„ 2330 (1006). Summers. Preparation of vegetable 

fibre for spinning and other purposes. July 18. 

„ 4533 (1900). Leishraan. Waterproofing composi¬ 

tion applicable also as a vehicle for pigments. 
July 18. 

„ 8045 (1908). Soc. Franc, de la Viscose, kianu- 

facture of artificial silk from viscose. July 11. 

„ 12,517 (1908). Johnson (Badische Anilin and Soda 

Fabrik). Removal of eolouring matter from dyed 
or coloured material. .July II, 

„ 14,281 (1908), Kalle und Co. Dyeing and priuting 

red on textile fibres. July 18. 


VII.—ACIDS, ALKALIS, AND SALTS. 


[A.] 




it 

tf 

♦♦ 


24,840a (1605). Clarke, (Thapman and Co., and 
Robson. Absorbers for ammonia and other 
gases.* July 3. 

I5,0|92. Miebseb. Process of producing high- 
pressed ammonia vapours.* July 2. 

15,446. Carlson. Production of nitrogen oorapo. 
sitions. [Swed. Appl., Fob. 28, 1908.J* July 8. 


16.590. Rimuan. Maniiiacture of alumina com¬ 
pounds.* July 10. 

15.591. Jaeger. Maniitactiire of metal oxides.* 
Jtdy 10. 

15,763. Badeiiffe. 5«e ax^r H..'. 
lifini. Bran Van Oordt. ’ ’ Bepatation' of 


berylUa Inan 


July 16, 1006.]* Jtily lA 


and iron. (Cter. AppL, 


IX.-BU1LDING MATERIALS. CLAYS, MORTARS, 
AND OEMENl'S. 

(A.J 14,992. Wileott and Wilscui. Procees for making 
hydraulic cement. July 2. 

„ 15,306. Latham. Utilisation of old plaster oasts 

and other hydrated sulphate of lime, and appar¬ 
atus therefor. July 5. 

„ 15,553. Schougaard. Manafacture of artificial 

marble.* July 9. 

16,631. Altona. Apparatus for treating wood with 
preservative oompoeitions. July 10. 

„ 16,677. Thwalte. Burning or calcining calcareous 

and argillaeeoue and mineral subetances in 
rotary furnaces or kilns. July 11. 

„ 16,734. Collins. Manufacture of a refractory 

material. July 11. 

,, 16,736. Collins. Manufacture of refractory 

materials. July II. 

„ 16,808. Bimonaen. Cement mixture. July 13- 

[C.S.] 6946 (1908). Morgan. Cemoht kilns. July 18. 

„ 9906 (1006). Stowell. Bricks for fire{iroof and re¬ 

fractory purposes. July 18. 

X—METALLURGY. 

[A.J 16,015. Bosshsrdt and Garda. Smelting fumaees,* 
July 2, 

„ 15,384. Maclvor, Fradd, and The Metals Exirao- 

tion Corporation, Ltd- Treatment of ores or 
ore products containing line. July 6. 

„ 15,535. PlathnoT and Dom. Tinning, leading, and 

soldering metals. [Get. AppL, March 20,1906.]* 
July 9. 

„ 15,612. Callow. Compound fiux for smelting metal. 

July 10. 

„ 16,626. Culbum. Mauufactnre or Imatraent of iron 

or steel.* July 10. 

„ 15,677. Thwaite. Set under IX. 

„ 15,722. Lake (Soc. L'Oxyhydrimm Intemat.), 

Soldering and braeing metals. July 11. 

„ 16,818. Kaiser. See under XI. 

[C.8-] 14,532 (1905). Kemper, Damhorst and Ctka. 
Powder lor application to patterns lot sand 
moulding. July 18. < 

„ 20,96] (19051. Kemp. Smelting ores in bliut fur¬ 

naces. July 18. 

„ 24,003 (1905). Lake (Porker). Art of prodaclng 

netaUk) irklinm. July 11. 

„ 7451 {i9()6). Howatt. Mineral washing and separ¬ 

ating apparatus. July 11. 

„ 9799 (1906). Gc&iwaU. fttxum for heating, 

emeltinfi, or tedneing matetlels, July 18. 

., 10,513 (1906). Siemens und Malske A-D, Alloy (or 

bearings or tile like. July 11. , u 

a* 
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TWEHTY-FIFTH ANMDAL MEETIM. 

MANCHEBIBB; 

WXfiKlSDAT, JtTL* llTK, 1906. 

Th» Twenty-fiftb. Annual General Meeting oi the 
fiooiety waa held at the Hunioipal School of Technology, 
Manobeater, on Wedneeday, July Htil, the Preaident, Ur. 
Xdw. OlTen, F.B.6., being in the chair. 

Amou thoae preaent were Ur. Euatace Carey (Fre- 
aideat-Eaect), Dr. L. Baekeland, Sir W. H, Bailer, Ui. 
John Brock, Mr. W. W. Butler, Dr. J. T. Conroy, Mr. 
O. M. Darideon, Dr. C. Dreyfua, Mr. Thoa. Fairley, Dr. 

C, E. Fawaitt, Prof. F. F. Frankland, F.R.8., Prof. A. G. 
G^n, Frof. C. B. Grovea, F.B.8., Mr. Oacar Guttmann, 
Mr. Samuel Hidl, Mr. D. H. Hacking, Hr. D. Roaooe 
Hardwick, Mr. iL Hemingway, Mr. Juliua HQbner, Dr. 

D. B. Hewitt. Mr. J. M. IiTing. Prot W. B. Ung, Mr. 
Iran Levinatein, Dr. J. liCwkowitaoh, Dr. K. B. hurkel, 
Mr. T. D. Uoraon, Mr. J. Worthing, }Si. F. B. O'Shaugh- 
neaay, Mr. David Perry, Frof. W. J. Pope, F.B.S., Sir 
Borerton Redwood, Mr. J. H. Beynolda (Principal Oerk 
of Mancheate^, Sir H. B. Boacoe, F.B.S., Mr. F. Scudder, 
Mr. Wat#bn Smith, Mr. E. B. Taylor, Mr. H. D. Terry, 
and Mr. Thoa. Tytar. 

There was a large attendance of members. 

The pKMtnnsT r^ a letter racetved from the Chairman 
of the Mancheater Section (Dr. G. H. Bailey), expteaaing 
regret at hit inability to be preaent, and oommonioating 
the hearty welcome which Mancheater denred to expreet 
t# the Society on visiting tiiat city for ita twenty-fifth 
annnd meeting. 

Dr. Hiwttt stated that he had been aaked by the 
Mancheater Section to expreM their hearty welcome to the 
members on that, the twenty-fifth meeting of the Society. 
The Society was initiated in Manchester, and he saw on 
the platform two of those who were present when the 
Society was inaugurated. Sir Henry Boscoe and Mr. 
Eustace Carey. He well remembered the long diaeniaion 
which they had, as to what would be a luitable name for 
the Society. Bh was very glad to weloome to Mancheater 
that large national Sooiety, which bad now branohea 
not only on this sids bat abroad. He was much interested 
in the formatioa of the Ametioan Sections, and was glad 
to wekiomo their Apierioan ftioida. He had great pieasur* 
in welooming the Sooie^ on that, the twenty-fifth anniver- 
lan of th# Society, to Haaohester. 

The Pbisii>»t, addreaaing Dr. Hewitt, aald that, on 
behalf of ^e Sooiety, he returned very hearty thanks for 
the oordial way in whiofa^ they (of Manchester} had joo- 
Tided the memhers hoeiritallty. It WM a very great 
pleafare to him to note ^he aotive part araidh l^ohaatar 
bad taken in inaugurating that Society. He prOpoced a 
vote n( Oondolenoe witii the Owirman of tin section. Dr. 
Baiiey, exprseriag kt the s«ne time tiieir grafifioation 
at knowing ^t he was making tapid reeovory to foB 
bsalthsfam; He soggestsd that a m ess ag e fae sent saying 
bow. much Hmy rnissid him, smd that tiiey were very 
glad tgdiiww he area tbrOtt)^ witil his Unsas. 

‘ The-euggestion #as ap{woved, and tbi Bsoretary waa 
initmetad to sand such a maasage to Em Bailey. 

the PMapMWT then called npon thn Samataim to Ppd 

temmuf ganwiti i i a a i i ag ■ jhafe g7% wiw^ht 


eljftot of nensidMing uid acting, if ppprotM. a ywte- 

thitt 1— 

' "OQiat it is dasiiahte that 
" m soar axiitiag, ahotdd taedrMmtaipi 

** under subjeot to the grant of a Bojral Cnlfttm 
“ and that the QmoU be, and hM<% auMwidiiea 
" to take all neaessaty atim to nmanta the nant of *> 
“ Boyal Charter of Inoorpdratiom” 

(Fhe Minutea ware aottfimitd. 

The PnisinanT raad lettna, expraatingiagrat at ihaht 
inability to be preaent at the meeting, from Mr. Voidiai 
Carpenter, Mr. k H. Martbr, Mr. A. Gordon agMloh. 
and Hr. Chas. Wigfatmaa. 

KoMnanoas m na Oonrcsoi. 

The PitaainiirT read tha Hat cf the new Oonnoil,' aa 
follows :— , , 

USX or ooDiroiL, * 


Dr. 1. Baekeland. 

J. Carter Bell. 

Dr. Vitgil OablenU. 

Dr. Bdw. Divers, FJt.8. 
David Howard. 

Dr. j. Bewkcwliach. 


Pmiimi: Ecataos Oarer. 
r<M-ihetMmls .- 


Dr. J. T. Dunn. 
Oscar Outtmann. 
S. Qraat Hooper. 
Brer. W. R. Bang. 
A. B. Ling. 

Dr. K. E. Markel. 


Dr. K. 0. love. 

K. H. Mutitt. - 
Dr. Wm. S. Himda. 

Sir Wm. Eaasar, K>O.B. J-BJ. 

A. Ootdpn H ik aaw 
Chas. ^htnatt, 

OnUasrs Afsmism »f OmmtU. , 

|lr Xbonis Wsidle. 

B. C. Woodocok. 


if- 


, B. '0'8haughiHnr-' 


SttHontl Chttmen mi EwNMriM; 

BmiimonAa. 

Prof. Percy F. Piaiiklan4r.R.8.1 JP. : 

oaaasug. _ 

Prof. W. Hodgson Sills. I Alfred Burton. 

Lmsfooxi. ^ 

Dr. Ins. T. Conroy. I W. Bossoe Snrdwick. 

Lognoa. 

B. J. Mswell. I InUiB B. Bekst. 

KAXCmMTVL. 

Dr. 0. H. BnUey. I Hltai Mttiur. 

HiwcAsm*. 

Prof. H. tools. J Dr. 1. 0. aarsett. 

Hiw ExfiAin). 

Henry Howard. I Ahm A. CMBa. j, 

Oso. C. Stous. B- Bsliasltiet. 

J. H. C. Paton. ** I Imtamn. 

SOOTTin. 

J. 8. MoAttbor. I "Da Chat. I, Ihaettti 

8vDnT, K,8jt 

Dt. B, Otsig Smith. '*««»■ ' 

P. W. Branson. *|*™Wlagiai 'ttHkf-. 

gamuti Hail, 

Smarmv fti 



Bmiift! Ohatlat 0. 
s, BiUigt atnat, 

XimttMt iiirmi H, 3|!t|l(iaM|.;tMdan. 

Mwteas'FuMtsr'.*'til'TMsgm, ' .#i.' 

The SacaiTAnr read tha Hei^tif Mm Oonnoil «t Mw 
Sooiety for 'the past yanr, as Idpo^'i-— "^ 


Bm»T or wttSEfla 


, M 


The immher et mnrabsgs on thn mgWiair is MidS, ah; 
ohmpatad with 4,S!M at tba Istt AnttnaTlIaating,, 
th# yaatr S71 membam Imn bssn. aMotsd aa eo, 
adMi'dfifi iaatTsagi the leaass'hata'haan'BM m , 
m and Mwn have Imaa 38 dssMu a| amnlmad^ WUh 
dluat.yaat.' ■■ ■'" 

The namss of thoas who have dM wfoi Ho)iit.ftanp«f# 
0. A. Bartaoh, Paroy Bataacm, Thoa. Ohfiity, Ang. am, 
r. O. Ghredan A. K Cwislgy, Jas. Donald 
H. & BSwmifcy, ». w. Dr. ^ „ 

a.SL Vtm Du Bitd Inasa, Dr. &'] 

iaSgm IT. f- ». 'Dww«id, le'W. '* 
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^Oi. Boyle, X>. Knuell, Howard P. ByUnd, Cherlei Sevin, 
rai. H. epreneel, F.R.S., Dr. Wm. 8. Squire, Bobt. 
^abnun, Jae. Davis Tavlor, Sir Charles Tennant, Bart,, 
M. A. Whiehslo, W. Watson Will, and Harvey L. 
Williams. ^ 

The Hon. Tresanrer’s financial report was issued in 
the Journfti for June 30th, and will be laid before the 
meetui^ 

The Journal for 1005 numbered 1,334 wges, equal to 
65*8 pages for each issue, as compared with 62’2 in 1004. 
puring the past session B6 original papers, with discussions, 
have appeared in the Journal as compared with 02 in the 
previous session. Of 24 papers returned to authors by 
the Publioation Committw lor recasting, amendment, or 
condensation, 18 have been published and three havci 
been withdrawn. Thirteen papers and communications 
have been refused. Mr. T. F- Burton has been appt»inted 
Indexer of the Journal in place of Mr. Renaut who has 
resiraed. 

Mr. David Howard and Mr. Thomas Tyrer have l)een 
nominated hy the Council to succeed Mr. \Valter F. Reid 
and Mr. R. Forbes Carpenter as the Society’s representa¬ 
tives on the Governing Bodj' of the National Physical 
Laboratory. Mr. David Howard has since been placed 
upon the Executive Comnuttee of the Laboratory. 

Some discussion took place between the Council and 
the Oovoming Body of the National Physical Laboratory 
with regard to work invited by the Laboratory which 
came within the scope of the practising chemist; and 
certain words in a letter from Lord Rayleigh to the i 
President of the Society of Public Analystsi as well as in 
the Test Pamphlet published by authority, appeared 
to indicate that this competition with private enterprise 
might continue. After some correspondence, the 
Executive Committee promised to modify the wording 
of the Test Pamphlet, and gave satisfactery assurances in 
regard to the work of the National Physical Laboratory. 
Copies of the correspondence were sent to the Institute 
of Chemistry and the Society of Public Analysts. 

It has b^n decided to petition H.M. the King to 
grant to the Society a Roym Charter of Incorporation. 

A requisition, in accordance with By-Law 40, asking the 
Council to convene an Extraordinary General Meeting 
of the Society to consider the matter, was presented 
in December last, and on March 27th the meeting was 
held at the House of the Society of Arts, at which it was 
unanimously resolved:—That it is desirable that the 
Society of Chemical Industry, as now existing, should be 
incorporated under and 8ub)ect to the grant of a Royal 
Charter, and that the Council be end hereby is authorised 
to take all necessary steps to procure the grant of a 
Royal Charter of Incorporation.'* 

On the recommendation of the British Joint Organising 
Committee, the Council concurred in the opinion that the 
Litemaiional Congress of Applied Chemistry should be 
invited to hold its seventh meeting in London in 1909, 
and undertook the preliminary arrangements connected 
with the giving of the invitation in Rome. At the 
closing meeting of the Congress Dr. Ludwig Mond 

S ave the invitation, and was supported by W. A, 
'ilden on behalf of the British Government, Dr. £dw. 
Diveni on behalf of this Society, and Prof. R. Meldola 
on behalf of the Chemical Society. The invitation was 
imw^ouMy accepted, Sir William Ramsay was elected 
Presid«i|fe>, Sir Henry Roscoe, Hon. President, and the 
Joint Orlpliuttng Committee already formed was made 
the Oi||aniiing Committee for the next Congress. 

A ooihittittee has been formed to celebrate the Jubilee 
of Dr, W. H. Perkm*s discovery of the first aniline dye- 
atufi, and all the members of this Society have l^n 
invited to take part in the movement It is* proposed to 
pretent Dr. Perkin with his portrait, to be reUined by 
him during hit lifetime and afterwards to become the 
property of the nation, and to place his bust in the rooms 
of the Chemical Society. 

The Council has been able to render some assistance to 
the Board of Trade in the negotiations in regard to the 
new Spanish and Portuguese tariffs. 

There it every pobaSility that the pledges on the 
tub^t^ Indmtrial Alcohol |dvea by the late <%anoellor 
of the Exchequer will be canned out by fait tuooestor. 


A committee of the Society is at present engaged in 
oolleotine evidence to be laid tlMore the Royal Commission 
on Cuuus and Waterway 

Representatives of the Society were appoteted to join 
a d^utation wMoh waited on the President of the Boa^ 
of Trade on April 0th to urire upon his attention the 
subject of Patent Law Amendment, «id, in particular, 
the necessity of putting an end to protection for inventions 
which are only worked abroad. 

In order better to enable members abroad to take 
part in the elections of the Council, a few sim^e amend¬ 
ments in the By-I«awB are proposed, whereby members 
will have a little more time to return their Ballot papers. 

The medal has on this occasion been awarded to Dr. 
Ludirig Mond, F.R.8., for his conspicuous services to- 
Applied Chemistry in all the three departments for which 
the medal was established, vis., his researches, discoveries, 
and improvements in processes. 

Mr. John Bbock formally moved the adoption of the 
Report. 

Mr. C. E. Groves said he had groat pleasure in seconding 
the Report, and must, at the same time, congratulate 
the Council and their fellow members on trying to effect 
their incorporation os a Royal Society, which would no 
doubt be carried out. 

The Report wan adopted. 

The Hon. Treasprer (Mr. Samuel Hall) said lhat in 
the JorRNAi. of Juno 30th, on page 565, there appeared 
a statement of last year’s working, as nearly correct 
as was |)OHsibIe to make it. In the income there had 
been an increase of £220 from members’ subscriptions; 
entrance fees gave an increase of £35, the total of entrance 
fees and life comjKisition fees being £480. This was not 
reckoned as available income. £5(K> of such money 
had been invested, and £486 had been received on account 
of income from investments, being £42 more than in 1004. 
£237 had been received from advertisements, and |401 from 
sales, making the working income £6254. As regards expen¬ 
diture, £1160 extra had been spent in publishing and 
postage. This, with the Editorial work, which was as 
oeforc, mod© the total for publishing the Journal £3670. 
Two now Sections had boon added during the year. Bir¬ 
mingham, an old Section which had fallen oiit^ had been 
revived, and a vigorous New England Section hod been 
formed. The Sectional exjienses had, therefor<\ a tendency 
to increase. They, and the Annual Meeting expenses, 
amounted to £860, being only £24 less than m 1004. 
which was an exceptionally heavy year. The remaining 
working expenditure was a little over £1000, £30 in 
excess of 1904. Towards the Decennial Index £91 
had been paid ; it was hoped this would be ready early 
in 1907 ; it involved a very considerable cost foV com¬ 
pilation. and an equally large cost for printing. It would 
DO a very valuable work, and, when within measurable 
distance of completion, notice would be sent out asking 
those who wished for copies to send their names and sub¬ 
scriptions, that an estimate might lie formed of the 
number of copies required. Fresh arrangements had been 
made for indexing the yearly volume, at a less cost, 
while making the index ready earlier in the year. Mr. 
Burton had wen appointed mdexer of the Journal in 
place of Mr. Renaut, who bad resigned. 

At this point the Right Honourable James Herbert 
Thewlis, Itord Mayor of Manchester, arrived, and took his 
seat on the platform. 

Mr. Hall, proceeding, said the final position, the 
excess of income over expenditure, was a balance of 
£423 to the good. This was not much, and was £60 ieaa 
than the dividends from their investments. Careful 
economy would be necessary, and the Coimcil were con¬ 
sidering if they could not increase the income by advertise¬ 
ments. Arrangements had been made for cheqqes on 
American banks to be sent direct to the Treasurer. This 
should be a decided convenience to members on the 
other side, instead of their haying to obtain paper payable 
in England, and it was hoped it might lead to an increased 
number of members. The balance sheet to the Blst Decem¬ 
ber, 1006, would be found on page 566 of the Joubnal, and 
the reoeipte and expenditure during the year. Tliat waa 
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the real balance sheet. They hi^ been able to inv^t 
£1,000 during the year, and to carry forward £1,100 in 
cash for the work of the Society this year. All acoumula* 
tioiis were invested in j&rst-class securities, and in the 
name of three trustees. 

Mr. Thomas Tyebr moved that a vote of thanks be 
given to the Hon. Treasurer. He called attention 
to the narrowness of the margin between the revenue and 
the ez{)enditure. Mr. Hall had, he said, referred to the 
res])onaibility of the Council with regard to economy, 
but he did not hear that he bad referred to the duties 
of members who valued their privileges in the shape of 
the Journal. Never mind, Mr. Tyror said, what was 
called in business touting," let them " tout" in a good 
cause. He ventured to say their duty was to support 
the Society, and increase too membership and revenue. 
He proposed a vote of thanks to the Hon. Treasurer, for 
the work which be had done for them. 

Dr. L. Baekeland seconded, and the vote was passed 
witli enthusiasm. 

The President said that they were now honoured by 
the presence of the Ix)rd Mayor, who had kmdly come 
to address them on the subject of their visit. 

The Lord Mayor said that he knew they had a pro¬ 
gramme before them which would bo, at any rate, an 
exhausting tax, not only on their physical endurance, but 
on some other aspects of thoir fmysical cajjacities. and 
therefore ho would only detain them a moment. He did 
so withmuch idcastire thatmoming, because during the year 
of his tenure of office as Lord Mayor there had been visits 
j>aid to the city by members of societies and members of 
congresses of various classes of the community, and it bad 
been his pleasure to receive a good number, but of none 
could he say that his pleasure had been greater than in 
leceiving that morning, on behalf of the city, the members 
of the Society of Chemical Industry. To twgin with, he 
rather like^l the description of their Society as one of 
industry, and as one of chemical industry. They, pro¬ 
bably, above and beyond all others, combined a double 
oa]>acity. In the first place, the development and 
industrial application of their rosearcihes would make 
for themselves, he was going to say, large fortunes ; many 
of them did, and'were heartily welcome to them and 
deserved them. In the second place, it was scarcely 
possible fur them to benefit themselves without at the 
same time benefiting the community. That was the 
.strongest feature of their Society—they benefited society 
by the tangible means which contributed to the develop¬ 
ment of their own fortunes. If he might be so rude 
as to illustrate what he meant, by the ease of a gentleman 
who seconded the last resolution, he had been iden¬ 
tified with *'Velox," and lienefited himself to an enormous 
extent, but be could not do that without benefiting others 
at the same time. He (the Lord Mayor) was very glad 
that it fell to him in his year of office to welcome their 
splendid Society of Chemical Industry. He trusted their 
stay in the city might be pleasant, and that the weather 
might be all that they could wish. 

The President, addressing the Lord Mayor, said it 
fell to him, on behalf of that Society, to express to him 
their most cordial thanks for the reception w'hich the city 
of Manchester had given them on that occasion, and to 
assure him that all were interested in the city of Manohester 
in reH{>ect of its chemical industries. In tfie old days, the 
Society owed very much to Manchester. The meetmg for 
forming it took place in Manohester. They thanked the 
Lord Mayor very heartily for coming there that day to 
offer that welcome on behalf of the city. 

The Lord Mayor now retired. 

The President, before proceeding to deliver his presi¬ 
dential Address, expressed the pleasure which it was to 
him to welcome many of those who were before them. 
"They had to welcome that day Sir Henry Roscoe; Mr. 
Brook, another founder of the Society, and anoHier of 
those men on whom so much of the suooeM of the Society 
had depended } Br. Hewitt he had alrmidy referred to } 
.and there were others, of whom be might name Hr. Xyrer, 


but there was one among them all that he wm wtioukrly 
desirous of referring to, and that was their Prendent-eleot, 
Mr. Eustace Carey. He now took the opportunity df 
expressing to him the very great satisfacuon they had 
in the prospect before them of sitting under him for the 
next year to come, as their I^sident. He called upon Mr. 
Carey to respond, on behalf of the founders and on hk 
own behalf. In connection with the office they had con¬ 
ferred on him. (Applause.) 

Mr. Eustace Carey, who was cordially greeted, said 
he knew they were as anxious as himself that the President 
should deliver his Address at the earliest possible moment; 
ho must, however, obey that command by rising and 
saying how greatly he appreciated the honour they hi^ 
conferred on him that day, an honour he never had the 
slightest idea was coming along his way until he had a 
word from his kind friend Mr. Tyrer. Whatever was 
coming during the next year, he could onlv pro^se one 
thing, and that was, that as far as his small ability went, 
any^iing that he could do to promote the interests of the 
Society should be done. Witn regard to the founders of 
the Society, they were all delighted to see their beloved 
ffrst President there, to whom he (Mr. C^arey) thought they 
might 8^ that that Society owed more th^ to any other 
man. Tne President had mentioned others: Dr. Mond, 
Mr. E. K. Muspratt, and Mr. Brunner were invited to 
attend the first meeting; Dr. Mond invited Manchester 
men like Dr. Schunok and others, and then Sir Henry 
Koscoe invited men in London, and the result thev saw 
that day in one of the largest societies that existed. He 
again thanked the members for the honour they had 
<M>nferred upon him, and concluded by expressing 
hope that at the end of the year they would not be disap¬ 
pointed. 

PRESIDENT’S ADDRESS. 

The President then read his Address, the full text of 
which was as follows - 

THE SOCIETY OF CHEMICAL INDUSTRY- 

The time and place of this meeting offer a fitting 
opportunity to take a retrospect of the life of the Society m 
Chemical Industry. In accordance with the approved 
custom of reviewing events, when some self-imposed 
task of public utility has been going on uointerruptedlv 
for a quarter-century, this should be the day on which 
progress is to be reported, for this assemblage of 
members constitutes the twenty-fifth Annual General 
Meeting of the Society. No place more appropriate 
than Manchester could have been chosen in uiiioh to 
issue that report of progress. It was in Manohester 
that much of the work was carried out which led up 
to the formation of the Society of Chemical Industry, 
and it was here, for six years, that the Journal of t&e 
Society was printed and published. Not only is 
Watson Smitm ^ho has edited our Journal throughout 
its existence, a former member of the teaching staff of 
what was then the Owens' College of Manohestv, but Sir 
Henry Roscoe, the distinguished man who took so larm 
a part in bringing the Society into existence, who was the 
first President of the Society, and the first chairman of 
its Manohester Section, was for nearly forty years aseooiated 
with Manchester, first, as Professor of Chemistry in the 
Owens' College, and afterwards as one of its Membert of 
Parliament Only a few years ago, for two yews in suooet- 
sion, another President of the Society, Mr. Ivm Levinstein, 
was chosen from Manchester, and meetmg to-day is 
the fourth Amiual Meetmg of the Society that has been 
held in Manchester. 

The Chemical Society, founded in Ifiil, wm 86 yMWOld 
when the Institute of Chemistry wm incorporated (1877][, 
and 40 years old when the Society of Chemical Indust^ 
was founded, and the younger homes have become vwy 
successful, without in the least affecting uolaTeurably 
the inoreseing rate of growth of the parent CSuMBihMd 
Society. This fact makee it certain ttat Um k no 
rivalry in the porpoeee oi theee Borietiee. But that-doM 
not letam the mtenst of an enquiry into the distuotnoai 
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of tbelr proTiocM from each other, not perhaps «o well 
appreciated as it should be. Manifestly, the titles of 
these Sooiotiei only imperfectly indicate what differ- 
enoet there may be, anu not altogether satisfactory is 
the information as to the nature of these differences 
which is to be obtained by reference to their articles of 
Association. 

First, let us consider the titles. To everyone, such 
a title as Iaw Society or Natural History Society 
conveys correctly the notion of a society formed for 
doing something in connection with law or natural 
history»promotmg knowledge of it, as a matter of fact. 
To call a Iaw Society a tiCgal Society would be felt 
to be the substitution of a pur.rling title for the eorreot 
one. So much objection is not, however, felt to the use 
of the title, Historical Society, although History Society 
would ^ preferable, because free from the ambiguity, 
if not ^aity, of calling a society, historical. The 
titles, Chemical Society, Physical Society, Klectriciil 
Society, have, however. Wn accepted without misgiving, 
and are now not to be changeil, even though they cannot bo 
defended. But, at least, we see that tbo meaning is not 
the impossible one, that a society is chemical, but 
that it is a Chemistry Society, a Society which is 
concerned in some way with chemistry, presumably with 
its advancement. Between the titles. Chemical Society 
and Institute of Chemistry, no sufficient distinction can 
be drawn, since, as here used, “ institute ” can scarcely 
be differentiated from “ society ” to any useful extent. 

The titles, ** Institute of Chemistry ** and “ Society of 
Chemiori Industry,” are alike to be condemned, with 
that of '* Society of Arts,” on the ground that a society 
is of persons, and not of arts or sciences or anything elsf. 
as is seen illustrated in the titles. “ Institution of Ovil 
Engineers,” of ” Naval Architects.” &c., ” Society of 
Pnblio Analysts,” &c. The founders of the Institute of 
Chemistry would indeed have correctly named it, “ The 
Lutitute of Professional C^heniists.” hoci it not been for the 
fact that anyone who is not registered as a ” pharmaceutical 
chemist” or a "chemist and drugmst” is punishable 
with fine should be stylo himself a chemist.” In the 
case, too, of the Booiety of Chemical Industry, such titles 
as ” Society of Chemical Engineers ” and ” Society of 
Teohnicoi Chemists ” hod been suggested for it. That 
neither was adopted was due mainly to the recognition, 
that it was not sufficientlv comprehensive. The excuse 
for giving it the title, Society of Chemical Industry,” 
is that this title came into existence as an abbreviation 
of ” Society for the Advancement of Chemical Industry,” 
an earlier title only to he objected to on account of its 
length, and for a defect common to it and tbo term, 
“^emlatry,” similarly used. It is not for tho promotion, 
except inmreotly, of chemical or any other industry 
that t^e one society has been formed, or for the pro* 
motion of chemistry that the other has been formed. 
It is for the promotion of knowledge of the ways in which 
the science of ohemistry can be utilised in the industrial 
arts, that is, in the arts which minister to the needs and 
desires of mankind, that tho one Society exists, and for tho 
advancement of the science of chemistry that the other 
Society exists. This view of the matter is justified by 
the fact, that the extended title of the Royal Society is 
that of being for improving natural knowlecige, and that 
the title of l^e Rritisn Association is that of being for the 
advancement of science. We are apt to forget that there is 
chemistry itself, and that there is the science of chemistry: 
chemistry being tho change of substances into other 
substances, w^tt its science is the knowledge of chemical 
phenomena and their relations of interdependence. 

Having seen that the titles, when liberally interpreted, 
indicate a sharp delimitation of the rvovinces of the 
Simiety of Chemical Industry and the Chemical Society, 
we may look into the Charters or Articles of Association 
of the three Societies for fuller information. According 
to the Charter of tho Institute of Chemistry, the object 
of that Society is to attest by the onrtifioato given to each 
of ita Fellows and Associates that he was admitted 
into the Society only after he had proved himself qualified 
to advise oonoeming the applioati^ of chemistry to the 
Industrial axis. Ita object, thsiefore, marks it off very 
dlstinetiy from either the Okamieal Society (so nearly 


the same in title) or the Society of Chemical Industry* 
There must not, in justice, be overlooked, however, the 
beneficial influence which the Institute of Chendstry 
exerts upon the advancement of the science of ohemistry, 
and of tne knowledge of the applicability of that science 
to the service of man, by making the attainment of 
efficiency in applying the science of chemistry to the 
development oi the arts a condition for receiving its 
fellowship. 

In tho preamble to the Charter of the Chemical Society, 
confirmation is to he found of the correctness of the 
reading of its title which was just now set forth. It Is 
stated in its charter that the Chemical Society was estab* 
lished for the general advancement of chemical science, and 
that it had till then pursued that object by having dis¬ 
coveries brought under discussion and the r^ults made 
known to the public. But matters become rather com¬ 
plicated by the circumstance that in the amplification of 
this statement it is said that the object of the Society is- 
the ” advancement of chemical science, as intimately 
connected with the prosperity of the manufactures of 
tho United Kingdom, many of which mainly depend 
on the application of chemical principles and discoveries 
for their oeneficial development, and for a more extended 
and economical application of the industrial resourcea- 
and sanatory conditions of the community.” This may 
look very like a definition of the object of a society of 
chemical industry. But it is not really so, and these 
words, giving a reason why tho real object of the Chemical 
Society should be promoted by the grant of a Royal 
Charter, only express now the need which was then felt,, 
if the application for the Charter was to be successful, 
of pleading the commercial utility of that object to an 
auaience little alive to the value of the cultivation of science 
for its own sake. It has always been fully recognised 
that the motive of its utility is not the motive for doing 
most of tlie work brought before the Cliemical Society, 
but a still higher one, little understood by the world at 
large, and therefore hardly to be servict'ably expressed 
in the petition for a charter. Very few pajiers on *t!homistry 
in relation to chemical industry have appeared in tbo 
Journal of the Chemical Society, and on the occasion when 
Henry Deacon, describing himself, with a purpose, aa- 
” Alkali Manufacturer, Wiunes,” lectured to the Society, in 
1872, on the application of physics and chemistry to explain 
the catalytic (conversion of Uydrochlorio acid and atmo¬ 
spheric oxygen into chlorine and water, he availed himself 
or the occasion at the end of the lecture to appeal to the 
Society to try to attract manufacturers and teolmological 
chemists to its meeti^s by giving them opportunities to 
road pa|ier8 on chemistry applied to the arts. Nothing 
came of the apjieal, the Council of tho Society apparently 
recognising the impracticability of admitting such papers 
into its transactions. 

But tho objection may be made that the Chemical 
Society publishes abstracts of jiatierR on chemistry in 
connection with mineralogy, agnculture, and physiology,, 
and that it did, until April, 1886, jiublish austracte on 
chemistiy as used in the arts, and still does so on chemistry 
used in identifying substances (” analytical chemistry ”), 
thus showing its activity in connection with the applica¬ 
tions of chemistry. The answer to this objection is simple. 
The Chemical Society helps to spread knowledge of the 
applications of chemistry only as a means to advance the 
science of chemistry, just as knowledge of the progress 
of the science of ohemistry is seen to l>e aU-im|M>rtant to 
him who would successfully apply chemical science to 
the industrial arts. 

The Society of Chemical Industry has not yet got a 
Charter of Incorporation, but in its by-laws the specific 
object of its establishment is stated to l>o ” to advance 
applied chemistry in all its branches.” In connection 
with this definition of the object of the Society, it is to 
be mentioned that ” Society of Applied Chemistry ” 
was a titie suggested for it before its present one was. 
decided upon, lust as recently there was the meeting 
in Rome, which called itself the Sixth International 
Congress of Applied Chemistry. The terms ” applied 
chemistry,” ” applied physics,” ” applied mathematics,” 
” applied meohakios,” ana the like, ace too firmly planted 
in ihib language of technology to leave anyone mu^ hope- 
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thst they will, vtihin s teuonable time, fall into diaaie. 
Nevertbelaw, the propriety of uaing luoh terme muet 
be aerioualy oallect in queation. In the fint plaoe, are 
have to remember that there ie only one eeienee of 
chemistry, one science of mathematics, and so forth, and 
certainly in the term, " applied chemistry,” by chemistry is 
meant fee science of chemistry. Whether ” applied ” or 
not, whether called “ analytical,” “ practical,” or anything 
else, chemistry remains one and the same science still. It 
follows, almost obTionsly, at least it does so on reflection, 
that by “ applied " chemistry is not meant chemistry at all, 
and that it is not an object, at least not a direct object, of 
the Society of Chemical Industry to advance the soienoe 
of chemistry. “ Applied chemistry ’’ signifies, not chem¬ 
istry itself, but its applications—it might be to anything; 
but, by convention, applications to the useful arts 
and manufactures. The society of Chemical Industry 
concerns itself with the applicability, conceived only or 
verified, as the case may be, of the science of chemistry 
to the arts, and its object is to advance the knowledge 
of bow and when or where to apply the science of chemistry 
in manufactures and other undertakings. In brief, its 
object is to advance the scientific knowledge of chemical 
technology. 

In its by-laws other objects of the establishment 
of the Society are given, but on examination these 
so-called objects prove to be nothing but ways and 
means to be employed in the furtherance of the true 
object of the Society. As there stated, the second 
of these objects is said to bo to afford its “ memtiers 
opportunities for the interchange of ideas with respect to 
improvements in the various chemical industries, and 
for the discussion of all matters bearing upon the practice 
of applied chemistry.” To the first part of this state¬ 
ment, the suspicion of hollowness seems to cling. There 
are those, indeed, numerous enough, who will give to 
the world their ideas how particular industries might bo 
improved, and we can receive these ideas for what they are 
worth. But few ideas which can bo acted upon with good 
promise of supoess are over given thus generously to the 
world, instead of being workM out under the direction of 
those who have conceived them. Whether or not that 
1)6 the case, it is not to be supposed that the Society 
of Chemical Industry endeavours to cultivate this publica¬ 
tion of ideas. Then, too, the words quoted, " practice of 
applied chemistry," will also lie felt to have been not well 
chosen, especially if the comments just now made upon the 
term, “ applied chemistry,” meet with approval. Even 
the substitution of “ practice of applying chemistry to 
the arts,” or of “ practice of ciiemical technology,” 
either of which would be an imiwovement, would not 
make things right, for part of the mfllculty lies in the use 
of the term “ practice.” It is not wanted to express what 
is intended, and it may convey what is not meant. It has 
elsewhere an accepted profesaional meaning and may 
therefore here suggest that the province of the Society 
of Chemical Industry trenches upon that of the Institute 
of Chemistry. The third object ie said to be “ to publish 
information upon ” improvements, and so forth. 

It is now suggested feat the object of the Society, as 
understood bv toe founders, is fully and more definitely 
expressed as being “ To promote in every way the use of 
the knowledge of how the soienoe of chemistry may be 
successfully applied to manufactures and other industries.” 
To attain that object, the Society, through its Council and 
Committees, endeavours to increase and diffuse that 
knowl^ge, and to lessen difficulties in the making full 
use of it, firstly, by organising meetings of its members 
to receive and fescuss communications made to it con¬ 
cerning what pimports to be an enlargement of that 
knowledge; secondly, by publishing a journal of the 
proceedings of the Society, together wife abstracts of 
fetters patent, and other pubUoations conoerning such 
advances in chemistry as seem bkely to react upon 
industry, and concerning proposed or actual changes in 
the applications of chemistry to the arts; thirdly, by influ¬ 
encing legislation when it affects the development of 
cbemoal Industries; and, fourthly, by doing such other 
things, as aoq^uiring and disposing of property, which 
m» be oondumve to the attainment of its object 

^me possible misconception of the tense of this phias- 




ing of the oUeot of the Society may be here anticipated 
and provided for. Men interested snd engaged in toe 
pursuit of e chemical industry too often attach a meaning 
to the word soienoe, which makes them ready to 
exclaim, when they meet it, that what is wanted is a 
“ praotioal ” knowledge, compared with which “ soientifio " 
knowledge is of small account. They attach a con¬ 
temptuous common meaning to soientifio knowledge, 
associating and even confounding it with what is Imown 
as “ book ” knowledge, a verbal “ so-it-is-said ” know¬ 
ledge, included along with other things in the equipment 
of fee well-read and well-informed man. Such knowledge 
ne^ not be, and usually is not real knowledge at all. 
It is possible for a man to bo textually familiar with the 
contents of a large treatise on chemistry, and yet be 
wanting in the qualifloatiou of a chemist. Only the 
praotioal chemist, to use the current term, can indeed be a 
chemist, can possess a scientific knowledige of ohemistiy. 
But not a few “ praotioal obemists ” have Wn, in toe 
past and perhaps are still to-day, almost without 
soientifio knowledge, and without, therefore, any true 
olaim to be a chemist. Their praotioal knowledge U 
mere experience unenlightened by soienoe. There may 
be a pile of it. but all of it will be without cohesion, un¬ 
productive and unprogrossive. Apart from his crafts- 
manship, which may be an invaluable acquisition, ^ 
so-called practical knowledge is not worth consideration. 
To convert the experience of the praotioal man, to convert 
in fact any experience, into that real, trustworthy 
knowledge which is the true soiontiflo knowledge, the 
matter of that experience muet bo analysed and resolved 
into phenomena or events standing or ooonrring in de&iito 
interdependent relatione with each other, relationi 
osoertamed quantitatively to be such by trained obser- 
votion and experiment. Only those who handle facta 
in that way have knowledge of them available for develop¬ 
ment and progress, and only among praotical men, those 
who do handle facts, can those who have soientifio know¬ 
ledge be found. There is no science not resting on art, 
prootice, exjjerienoo. The concern of the Society of 
Chemical Industry is that chemical industries shall be 
carried out with scientific knowledge, inst^ of being 
dependent solely, as they have been and often are, upon 
that knowledge which is mere experience. 

When “ soienoe " and " theory are ^von their true 
sense, the contrasts, ” science and practice,” “ theory 
and practice ” lose all the point they are supposed to 
have. Theory is the quintessence of science, but, unfor¬ 
tunately, much base coin passes for theory. The utterem 
of these base coin are nearly always the nnsclentifio 
praotioat men. 

To repeat, all science is praotical; the making and 
extending of science is art, and, obviously, so me its 
applications, wliich, when the science appU^ii chemistry, 
arc the concern of the Society of Chemical Industry. 
In that familiar ooUccation, " science and art,” we have, 
according to the dictionary, “ art ” used as being opposed 
to “ science.” This, then, is but another form of the 
disjunction of “ practice ” from “ soienoe ” or “ theory ** 
—•^udo-science, pseudo-theory, that is—to which 
reference has just b^n made. But the phrase, “ soienoe 
and art,” merits moie consideration. If “art” is taken 
here to signify the fine arts, then indeed a striking con- 
trust is offered by the ooUocation, “ art ” being the out¬ 
come of the emotions, of the wsthetio analysis and estimate 
of natural phenomena, and “ science ” being the outcome 
of the reason, of the intellectual analysis and measure of 
natural phenomena. But if " art ” is taken in its simple 
sense of being ability to apply the faculties of mind arid 
body to the achievement of a desired end, then any co¬ 
ordination of the terms " soienoe ” and " art ” ceases 
to be evident, and their ooUocation losee lignifioance. 

That all science is poctioal and comes though art is 
a proposition least evident, probably, when it relates to 
mathematics, because the soienoe of mathematics deals 
with such pure abstrsetions. But on consideration it 
will be seen how great must be the mental aotivity when 
some advance is Ming made in this science, sotivity so 
elaborate as to be only effeotively exorcised throngh toe 
external medium of a calculus cl operations. The "««« 
who mnriy " reads ” mathematics, witoont acqniiSog toe 
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mental aptitude or skill to extend either the ecienoe or a 
knowledge of its applicability in aid of other sciences, 
is no mathematician, though there are many such Tain 
manipulators of symbols who pass as such. Coming to 
our own science of chennstry, we know that progress 
in that science can only occur either through incidental 
or chance discovery, or by nieotal activity in imagining, 
from what is known of chemistry, the ^Kissible existence 
of what 18 as yet no part of the Hcience, and then ]>utting 
this imagining or conception to the test of exfieriinent. 
As to incidental or unpremeditated discovery, which is 
far more frequent as well as far more valued than pn*dicted 
or anticipated discovery, it is not only necessarily the 
result of working in the laboratory, but it is also de|winlent 
upon the working knowletlge, “ practical ” knowledge, 
soientihe knowledge, of the iliscoverer, throuffh which alone 
he is enabled to recognise the discovery for what it is. 
All ailvanoement in the science of chemistry is Iherufore 
the result of and d(*))cndeiit ii])on the mental and physical 
practice of an art. There can he a treatise on the art of 
chemical discovery, just as there can be one on the art 
of wood-carving, and in either case, the success of the 
treatise, in making a man into a discoverer or into a wood- 
carver. will de|iond upon his previous possession of the 
reqinsito ability of mind and sense. 

That progress in the knowledge of how to use the 
science of chemistry for industrial jmrposes is dependent 
upon the practice of an art, will be at once adimtU‘d 
—too roailily adinittwl, in fact; for it should not he for¬ 
gotten how largely the activity in that practice needs to 
w mental activity. In extending the science of ehcinistry 
by laboratory research, the chemist, for the most part, 
does bis own manual work, whereas the chemist in the 
works still more frequently leaves all manual operations, 
in the carrying out of his ideas as to applying chemistry 
to a manufacturing process, to the artisaiis he has about 
him, men of exiieneiice and skill, but with very little 
aoientitio knowledge. There is no such difference as is 
implied by “ scientitio ” and “ practical ” between the 
chemist in the research laboratory and the chemist in 
the works, except as to object and what that entails. 
The one is no more and no less a practical man than the 
other: the one works at the chemical art of extending 
the science of chemistry, the other at the chemical art of 
applying the science to effect useful ends; and in both 
cases the art dejiends upon the scientific knowledge of 
the worker. The object does indeed make a great differ¬ 
ence in the art in the one case from that practised in the 
other. The nets! for inventiveness, for ingenuity, seems 
often to be much greater in the case of the works chemist 
than in that of the laboratory chemist. Hcncc, the satis¬ 
faction felt by many “ practical “ men in thinking of 
the works chemist as a chemical engineer, and hence also 
the assertion he makes that the object of the Society of 
Obemioal Industry is essentially chemical engineering. 
But this greater call for ingenuity is surely more imaginary 
than real. What difference in kind is there, it may he 
asked, between the inventiveness, the ingenuity, the 
engineering skill of a Moissan in preparing ffuoitne or 
in distilling the most refractory metals, and that shown 
by a Solvay and a Mond in applying the knowledge, that 
common salt and sal volatile can change together into 
soda and sal ammoniac, to the successful manufacture 
of these products 7 And who will maintain that the 
chemist needs in one pursuit much more knowledge of 
ph^os and of the useful arts than he does in the other 7 

The undoubted difference, which does exist lietween 
the two pursuito, lies in this: the chemist engaged in 
technological pursuits must lie economical, putting the 
oonsideration of profit and loss before all else, and must, 
therefore, work upon a large scale and consider tlie relative 
cost of materials, apjiaratus, power and its supply, skilled 
labour and attendance, handling and carrying of materials, 
disposal of noxious and other by-produots. and several 
matters besides. The chemist occupied with the exten¬ 
sion of the boundaries of science, in making soientifio 
disooveriM, need pay very little attention to economy 
of cost in relation to quantity, having other more pressing 
interests in view, and the knowled^ that the outlay is 
made almost always once for all. There is only one 
economy that proseei on him. as it does also upon the 


chemist in the factory; the economy of his own tint 
To gain this economy, he works on a very small seal 
Wause quantity of the product is of little moment, i 
perfect isolation and the sciontifio testing of its natu 
alone being important. 

This dinerenco between the two pursuits is inde( 
great, and therein is to be found the reason for the oomii 
into being of the Society of Chemical Industry. Be 
before dealing with that, it is to be pointed out that tl 
matter of profit and loss is one which falls fully within tl 
definition already given of the object of the Socie' 
of Chemical Industry. The question of profit and loi 
in an industry with an essentially chemical basis, fim 
its solution in the choice of the chemical processes, ai 
in the choice of the plant best fitted to carry out the 
processes. That choice, at its beat, will vary from tin 
to time with the advancing knowledge of the jHissib 
and actual applicability of chemistry to the industi 
(•oiu:eriio<l, and with the facilitation of the uao of th 
knowledge. 

Before the subject of the character of technologic 
pursuits is left, it may lie of interest to say somotnii 
about the significance of the terms, “ chemical engiiieei 
and “ cliomical engineering.” That of engineering ” 
one and the same in origin with ” ingenuity,” and iuipli 
fundamentally, the art or facility of discovering or inver 
ing means to accomplish an end, not obviously attainab 
in known ways, engineering standing towards ingonui 
in much the same rmation as science stands to knowlod^ 
That being so, to regard the term, “ chemical enmneer 
as signifying nothing more than one skilled in the co 
struction of chemical plant, is to take an altogether t 
limited view of it, and therefore an erroneous one. 'i’bc 
may bo suffioieut objection to the use of this term, biwau 
of its being often misunderstood, like the terms, “ chemist 
and ** engineer,” themselves, but otherwiw the titl 
” chemical engineer,” would bo much to l->e commende 
as being a full and comprehensive, logical ami distinctr 
one, which cannot be said of the term, “ applied chemist 

After what has now been said m explanation and 
order to remove miHundorstandings due to loose conoe 
tions of the meanings of terms, it is hoped that tl 
definition of the object of the Society which has bei 
here offered as a desirable revision of that contained 
the by-laws, will be unanimously accepted and adopt* 
in the wording of the new Charter of Inoorporatio 
It roads thus: ” The object of the Society of Chemic 
Industry is to promote in every way the use of the kno' 
lodge of how the science of chemistry may be succet 
fully applied to manufactures and other industries 
It is surely a matter of supremo importance that the obje 
of a movement, which has resulted in the ostablishme: 
of a groat institution like th© Society of Chemical Industi 
should be clearly laid down aud axiprehendod. 

Coming now to the history of the making of the Socie 
of Chemical Industry, we learn that, in 1879, Mr. Jol 
Hargreaves, of Widnes, wa^ inspired with the thoug 
of starting in Widnes a ohoinical society on lines simn 
to those of th© Tyne Chemical Society, which was i 
associarion of managers and chemists, not to be co 
founded with th© Newcastle Chemical Society. T 
first recorded meeting to discuss this scheme took pla 
on November 21st, 1879, in Widnes. Other meetin 
followed, and the adhesion of such men as James 
Muspratt, Ferdinand Hurter, Douglas Herman, ai 
George E. Davis was obtained. The scheme was quick 
enlarged to be that of a society for South Lancasliii 
and a meeting was called in Liverpool, in January. 188 
to consider rules and organisation, with Dr. Ludw 
Mond in the ohair. The Uommittee apjiointed by th 
meeting met in Manchester, on the invitation of Pn 
H. E. Roscoe (Sir Henry, as he was to bo), on April 19t 
and became a memorable one. Even before ti 
actual meeting, the movement was set going by whi< 
the formation of a Lancashire Chemical Society was 
be superseded by that of the Society of Chemioai Industr 
This was done by Mr. Eustace C^y’s proposi^ to £ 
Henry Roscoe the formation of a Society of Cnemic 
Ei^neers, and obtaining from him his approval of tl 
proleot. After the already existing Committee hi 
reported to the meeting what it had been doing ai 
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exprewod ite inabUit^r to make fttrtber progress 
with the scheme lor establishing the I^noasliire Chemical 
Society, and the Committee’s report had been adopted 
by the meeting, Mr. Carey initiated the new order of 
things, at the suggestion, lie said, of Mr. H. U Pattinson, 
wn., of Newoastle-on-Tyne, by proposing, l>r. D. B. 
Hewitt, of Manchester, seconding, “that a committee 
be appointed to consider the question of the formation 
of a society for the promotion of the application of chemical 
science to manufactures.” The pro}K}sa] was unanimously 
adopted, after Dr. Mond had urged the desirability of 
making it clear by the name to bo given to the Society 
that its basis was not local but co-extonaive with the 
whole of the United Kin^lom, and that its object related 
strictly to applied chemistry. It was also suggested by 
Dr. Angus Smith that ite object should be concerned 
with the whole Add of manufacturing chemistry, and by 
Mr. J. F. Allen, of Manchester, that it should also take 
in calico printing, metallurgy, and other industries in 
which chemistry played a part. Here. then, we see the 
sco^ of the new Society lully drafted, for we may take 
it tor certain that in extending its reference lieyond 
the limits of l^anoashire and its industries to those of 
the whole of the United Kingdom, the intention of l>r. 
Mond and the others was to prevent the future Society 
being restricted to any one locality or limited to some 
only of the industries to which the science of chemistry 
is applicable. Mr. Hargreaves, who had worked so well 
in setting the stone rolling within this county of Lancastc^r, 
handed over at this meeting his seen^tariaf office to Mr. 
G. E. Davis, then of Manchester, who for two sossions 
was to act with such advantage to the young Society as 
the Society's honorary General Secretary. 

During the year intervening lietween this meeting and 
the meeting in London which inaugurated the Society, Sir 
Henry Hoscoe brought his wisdom and power os an 
organiser and his knowledge of matters and men to bear 
upon making the birth of the Society the brilliant event 
which it turned out to bo. It woiihl bo ungrateful U) 
overlook tha services of the CommittcM', comiHisiKl of 
Messrs. J. Fenwick Allen, J. Brock, J. Camplndi Brown, 

J. H. Crossiey, Alfred E. Fletcher, J. C. Gamble, H. 
Gaskell, jun., Jno. Hargreaves, \\\ 1). Herman, D. B. 
Hewitt, F. Hurter, L. Mond, J. L. Miispratt, Edward 
Sohunok, Angus Smith, Frank Spence, Pot(*r Spence, 
and T. E. Thorptj (three of whom and the son of a fourth 
were to become Presidents of the Society). The 
Society must for ever feel gratitude to that Committee, 
but the fact is on record that they, at a very early date 
and rei>eatedly afterwards, placed matters largely m the 
hands of their chairman, fer Henry Hoscoe, and thus 
imposed upon him, and upon Mr. George K. Davis, a 
oonsiderabfe amount of work and rcsiionaibilitv. The 
minutes of the meetings of the Committee held 
between that date (April 19th, 1880) and that of the 
inauguration of the Society (April 4th, 1881) testify 
to tne thoroughness with which Sir Henry Rosooe 
discharged the obligations ho had accepted. No 
one, again, was more regular in attendance at these 
numerous meetings than Mr. Carey, whose definition 
of the object of the proposed Society, as adopted at the 
Manohestcr meeting, soon again name under consideration, 
namely, at the meeting in l4ver))ool, a week after the 
Manchester meeting, wdien it was considered along with 
several other suggested definitions, from among wbioh 
it was selected and again unanimously approved and 
adopted. Later on, the attempt was made to express 
within the title to be given to the Society the purpose 
of its formation, but the words, “ advancement of cnemical 
industry,” thus used, are wanting in the clearnesH and 
exactness of the words of Mr. Carey’s original motion, 
namely, “ promotion of the application of chemical science 
to manufactures,” which can only \>t imfiroved uiion by 
sulwtitutiDg “ industries ” for “ manufactures,^’ and 
making one or two additions. 

The Society was inaugurated in London on April 4th, 
188L at the rooms of tne Chemical Society, Burlington 
Houae; a full report of the proceedings is given in an 
appendix. Sir Henry Roecoe was elected President; 
the late Sir Frederick Abel, the late Sir Lowthian Bell, Mr. 

F. fi. Gossage, the late Dr. 0. D. LongstaA, Mr. E. K. | 


Mus^att, the late Mr. Hugh Lee Pattinson, Dr. W. H. 
X^ecun, the late Sir Wm. Siemens, the late Dr. A^s 
Smith, the late Mr. Walter Weldon, the late Prof. aTw. 
Williamson, and the late Dr. James Young, Vioe-Xb^- 
dents; and a ” Committee,” consisting of Sir Wm. 
Abney, Mr. Alexander Chance, Sir Wm. Crookes, ^of. 
Chas. Graham, the late Mr. Peter Oriess, Dr. D. B. Hewitt, 
Mr. David Howard, the Ute Mr. James Maotear, Mr. Jote 
Spiller, the late i*rof. Sprongel, the late JiXr. Henry Tate, 
jun., and Mr. Philip Worsiey. The late Mr. E. Rider Cook 
was hon. treasurer; Mr. Thos. Tyrer was hon. Metro* 
politan secretary; Mr. Eustace Car^, hon. Northern 
secretary; Dr, Ludwig Mond, hon. Foreign secretary; 
and Mr. George £. Davis, bon. general secretary. 

The present occasion does not give time for recounting 
the services rendered to the Society by many of the 
bearers of these names, and the important influence 
which they have exerted over the prepress of chemistry 
and of its applications to the arts. 

The Society has made a moat gratifying progress in 
the number of its members. Beginning with 297 when 
founded, it is now about four and a h& thousand. At 
the datti of the Arst Annual Meeting, ^ number had 
risen to 1140. In the early life of the Society after that 
date, the annual increase was more than 200; in 1884 
it was even 4(X1, but this rate slowly subsided to such 
an extent that the total increase for the five years, 1893-7, 
was only 245. The number then rose again more rapidly 
with each year, though not uniformly, but since that 
year the average annual increase has been 140—a remark¬ 
able number, it will be aiimitted, particularly when 
consideration is given to the fact of the large annual 
loss by death ana defection in so numerous a body which 
has to be made good before any increase can be shown. 
The greater rate of growth within the last decade or so 
expresses the acooimion of strength consequent ujion 
the opening of Sections of the Society in the United 
States and, though as yet to a much less degree, in 
Canada and Australia. It must not be overlooked, 
however, that the Society had already a consi^rable 
nunilier of members in America before the New York 
Section was formed. 

Another interesting comparison of the rate of growth 
in the numbers of tiie .Society may bo made. In 1886 
there were 2270 members ; in UKM)^ fourteen years later, 
there were half as many again, namely, 3400; now, 
there arc nearly double as inany as in 1886, namely, 
4450, through the atldition of nearly 1000 within the 
last six years. Apart from the great expansion in 
America and olMcwhore abroad, the Society has hardly 
rown in numbers in the British Isles since, say, 1880. 
n these islands the inemliership was distinctly higher 
in the year ll^OO than it is now. (Inly the London Section 
and the Yorkshire Section show a noticeable enlargement 
since 1886. and no falling off from the numbers of the year, 
1900. It would be well if wo could know exactly why 
this is, and were able to assure ourselves that, colleotively 
and individually, we none of us are to blame for this 
stagnation in local growth. A table, showing both the 
change in the nuniher of the members in every year 
and m different localities, prepared with the kind auist- 
anoe of the General Secretary, is appended to this Address. 

Throughout its life the Society has been dependent 
wholly upon the modest subscriptions of its members 
and the sale of its Journal. In thus receiving the total 
neglect of benefactors, it has l>een unlike moat of the 
institutions which are subserving great generi^ interests, 
even the Chemical fciooiety having received donations 
and legacies which, apart from its endowment for research 
purposes, amount to some £4750, with no yearly item of 
rent to mwt out of ito income. Notwithstanding the 
fact of having been left to its own resources, the Bomety, 
under the healthy administration of its affairs which It 
has experienced, neither narsimonious nor too liberal, 
can show to-day invested tunds little inferior in amount 
to those of the Chemical Society when research and 
other endowments are not included. It must, however, 
not be forgotten that, but for the interest on its invest- 
meats in the past, the Society would have had a balance 
sheet for 1905 showing expenditure a little in excess 
of income, not including in this, of ooune, life com- 
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po«ition ftod entranoa fees. In 1884, before the Society 
had funds to invest* this event actually did occur. At 
present, there are 121 members of the Society who have 
paid the composition fee, which until 1894 was £15, and 
since then has been £20. 

One oharaoteristic of the Society is that by its con¬ 
stitution it is divided into local Sections. Another 
hanUy less significant character is the diversity of the 
several pursuits in which ite members are interested. 
Let us consider this character first. It is a tradition, that 
among the earlier notions of what such a Society as ours 
should accomplish was that it was to serve to )>ring 
together men engaged in the conduct of the applications 
of chemical science with those who devote their iiowers 
to developing the science itself. Desirable, however, 
as that service undoubtedly is, and effective as it may 
prove to be in benefiting those two orders of members, 
it is surely one quite subordinate to that of drawing 
men together who are occupied with different apjjlieatinnn 
of chemistry. Inventiveness is the foremost qualifi¬ 
cation for success in any progressive industry. Keeniioss 
of observation, receptivity for novel ideas, imaginative 
power, the possession of all these being assumed—for 
that assumption is indispensable—where shall a man so 

S ualifled best turn when he would develop by his iiiven- 
veness an industry in which he has interest and training ? 
Indisputably, he must turn to the experience reported in 
the conversation and writings of others engaged upon 
problems like his in principle, but unlike them in the field 
of the operations to which thev relate. It is true that th<« 
association of men concerned with the same or almost 
the same industry must bo conducive to much good, 
and have great attractions, and the Society serves excel¬ 
lently for the purpose of thus associating those having 
the Mme or closely kindred pursuits and interests. It is 
evident also that the existence of several specific societies 
indicates what a great desire there is for opportunities 
for closer intercourse and fuller consideration of ]>ar- 
tioular interests than a society more comprehensive 
is supposed to be in a position to afford. But to what¬ 
ever extent the Society of Chemical Industry may be 
thought to serve this end sufficiently or to fall short 
of dmng BO when compared with the working of a sjiecifio 
association, this purpose, like that just referred to, is 
of quite minor importance when compared with the 
posmbilities for effecting great things which membership 
of the Society offers by affording opportunities for inter¬ 
change of knowledge and ideas beWeen chemical engineers 
more or less widely separated in the nature of the chemical 
industries which they are severally advancing. The 
subject cannot receive further notice on the present 
occasion, but recognition of this aspect of the unique 
character of ihe Society, as promising more than an 3 rthing 
else to favour invention and in that way to advance ohemictu 
enpnoering, calls for the utmost attention, when con- 
eio^Dg the value of the Society to its members and to 
the cause of chemical technology. It will be seen that, 
from this point of view, the highest value of membership 
of the Society is only obtainable by those members who 
seek to find something of interest in all ports of the work 
of the Society. He who confines hitnseli to the discussion 
which hit own subject receives in the proceedings of the 
Society is throwing away the best part of the advantages 
which membership offers him. 

The advantage to the whole Society and to each of its 
members of having as much as possible of its business 
conducted at different centres bv dividing off the Society 
into Motions is sufficiently obvious to call for little 
comment. Meeting together with a frequency impossible 
for those widely separated by distance, the members of 
a Section have the opportunity of chancing upon sug¬ 
gestions for invention m their own industry to whi^ 
procedure in other industries now and a^ain gives rise. 
Harely as it must happen that any fruitful suggestion 
is thus obtained, the chance of it may be of unexpected 
value. Another and much more obvious advantage 
is the extension given by the meetings of Sections to the 
opportunity for the disouuion of papers. Those dis¬ 
cussions at meeUngs may be not only of value in bringing 
out naor4 clearly the ^nte of a communication made 
to the meeting, but oelp to make the meeting more 


attractive and serve to show sympathy with the author 
of the communication in the trouble he nas taken to m^e 
it. Those, however, who take part in the discussion can 
seldom be other than those specially informed on the 
subject, and yet it is the suggestiveness of the paper and 
its discussion to the members present who are not engaged 
in that branch of chemical industry which promises to 
be of more consequence than anything it can ^ to those 
who are themselves engaged in that branch. 

Thirteen Sections of the Society have been formed, the 
names of which, taken in the order of the dates of their 
formation, are I/mdon, IJverpbo), Manchester, Newcastle, 
Birmingham, Scottish, Nottingham, Bristol, Yorkshire, 
New York, Ceniwlian, Sydney (N.S.W.), and New England. 
The limits of this Address preclude the attec^t to give 
some account of each <)f these Sections. They have 
shown widely differing degrees of vitality. This Section 
of Manchester has all along lieou a very vigorous one. 
Its first meeting occurred on S'ebruary f»tb, 1883. London, 
from the density of the distribution of members within 
the Section, and because of its many chemical industries, 
could not fail to prove to be the largest of the Sections 
in the United Kingdom, but its output of papers is not 
quite so great as it seems, because of the fact oi its receiv¬ 
ing more papers from beyond its limits than do any of 
the other Sections. Through no fault of its own or of 
the Society, this Section is not infrequently taken to 
bo the Society itself, owing to the fact that the head¬ 
quarters of the Society are also in London, and that the 
constitution of the Society is imperfectly apprehended 
by the public, but also due to the prominence it acquires 
through ite groat activity. 

The value of being members of the Society of Chemical 
Industry, within a local Section, over that of being 
members of an independent, self-contained local society, 
is that a Section of ^e larger Society has assurance of a 
longer and much fuller life, in that it is not wholly depen¬ 
dent upon its own efforts, as is a local society, and is not 
confined within the limits of its own powers. It finds, 
in the Society of which it is a part, the moans of making 
known to a very much larger body than itself, what it 
is doing, and in return receives and is infiuonced largely 
liy what is being done in the other Sections of the Society. 

Local centreis not a good and logical expression, 
but it is nevertheless one which is peomiarly well-fitted 
to indicate at once what a local Section of the Society 
is, as conijiared with a self-contained local society, since 
each Section becomes, in a very real sense, the centre 
for itself of the whole Society, shining its light upon all 
parts of it, and in return being itself illumined by them. 
It is indeed hard to imagine the case of a local Section 
which would not find far more loss than advantage in 
cutting itself adrift, in order to form itself into an inde¬ 
pendent association, even though, as is the fact, oceans 
may separate it from some of the other Bections. Too 
important to be passed over without comment, notwith¬ 
standing the need for brevity, is the spread of the Society 
into the United States of America to such an extent as 
to have led to the formation of two Sections there.which 
include 1350 members. A correKponding growth, rapidly 
increasing, in Canada and Australia has led to the forma¬ 
tion of aSeotion in each of those countries. Not to dwell 
upon the evidence of international amity which the 
existence of these Sections affords, the evidence it also 
affords of the estimation in which the Society is held 
abroad is such as ought to induce many in this country 
to recognise the pliable advantage to themselves of 
joining the So<*iety. 

The government of the Society is at Resent regulated 
by by-laws, which can be amended, after due notice 
hM been given, at any general meeting of the Society, 
but it is hoped that the ^ciety may soon have a Royal 
Charter to work under, and to sooure for ite recom¬ 
mendations even greater consideration in legislation 
and other public matters than they have already received. 

Only two of the offices of trust and responsil^ty m the 
Society can ordinarily be filled for any long period by the 
same persons, namely, those of the Hon.Treasurer and Hon. 
Foreign Secretary, although there are xneans provided by 
which the services of those who have filled them may he 
recovered, should a year's interval have shown that the 
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rea»U o{ nioh peraonn to office U to be deaired in the intereete 
of the Society. In this connection, one of the noteworthy 
points in the constitution of the Council is thst the fact 
of having been President of the Society confers no quali¬ 
fication to have a permanent place on the Council. Why 
should it ? Since the Council is appointed to administOT 
the aflairs of the Society to the best advantage, every 
member of it should have been elected on the sole ground 
of the superior fitness for office which he is believed to 
poBsesa 

Another noticeable point in the constitution of the 
Council is that the Chairmen and the Honorary Secretaries 
of all the Sections are, ex-offieio, members of the Council, 
and that, as far as practicable, 8]>ecial facilities are 
alforded for securing their presence at its meetings, and 
for getting their opinions end advice, when they arc 
obliged to be absent. 

The work done by the Council and by its various 
Committees is and always has Isjen very considerable. 
Some evidence of this may be obtained by reference to 
its annual Reports as they have appeared in the Journal 
of the .Society. 

Meetings of the whole Society, ns distinguished from 
the many which are held by its various Sections, that is, 
the Society's General Meetings, arc, almost of necessity, 
rare events, there being usually in one year only the 
Annual Meeting itself; this year there happens to have 
been another to consider the application for a Royal 
Charter. The General Meeting held in London in June, 
1881, was not only remarkable as being the first one, but 
also for the imiiortanoe of the papers read before it. 
The next Oonoral Meeting was not only the First Annual 
Meeting, and occupied with important papers, but it has 
just now the interest attaching to it of having been the first 
General Meeting held in Manchester. The nineteenth 
Annual Meeting is memorable for having lioen the first to 
be held under an American President, Professor Chandler ; 
the twenty-third for having been hold in New York : 
and the twenty-fourth for having had as its I’resideilt 
another American member. Dr. Nichols, of _ New York. 
It may be of interest to mention that the reading of papers 
was excluded from the business of the second Annual 
Meeting and, with the exception of the fourth Annual 
Meeting, papers have not since boon read at General 
Meetinga This seems to be the only suitable plan, so 
long as the Society has its Sectional Meetings for the 
reading of papers. 

The Society started with four Honorary .Secretaries, of 
whom, one of the founders. Dr. Mond, the Foreign Hecre- 
tary, still fills that office, to the great benefit of the Society. 
At the second Annual Meeting (1883) Mr. George E. 
Davis, another of the founders, who, as General becro- 
tary, had been of the greatest service in putting the 
Society into shajie and working order, retired from that 
office, and was made a Vice-President. At about the 
same time, the honorary offices of Northern and Metro- 
iwlitan Soorotaries, having become superfluous by the 
formation of Sections in London, Liverpool, and Man¬ 
chester, were abolished. A salaried General Sertretary 
was appointed, in the person of Mr. C. G. Cresswell, 
who still serves the Society with the same zeal which 
he displayed from the beginning, and now, also, with 
the skill and judgment which he has acquired during 
his twenty-four years of office. Mr. Eustace Carey, 
anotW founder, the Northern Secretary, was mit on 
the Council, and has always, to the present day, when he 
is being elected to the office of PrMident, taken great 
interest in the progress of the Society. Mr. Thomas 
Tyror, the Metriyiolitan Secretary, became Honorary 
Secretary of the London Section, and has, through the 
whole lite of the Society, served it in the most efficient 
and self-saoriiicing way, and in almost every office, 
including the highest, for he was President in 1811(5-96. 

Far and away the most important visible work of the 
Society through its Council, and under the latter through 
the Editor, Bub-Fklitor, Abstractors, and Publication 
Committee of the Council Itself, has been the production 
of the Journal of toe Society, which will soon have com¬ 
pleted dti twenty-fifth annuM volume. AU who know 
toe Journal aeom to agree in reoomislng iU great value 
merit. Some go to far as to nifld toat the Society 
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of Chernies! Industry it little else than the producre and 
publisher of its Journal. If that were so, ite exiatenoe 
would be more than justified, and the aubscri]:^on of 
each member be more than repaid him in supplying him 
with the Journal. To what extent it approaches Iwing 
little else than that, is matter for serious consideration. It 
has been the chief object of this Address to bring out, to 
those who may not have recognised it, what grett pomi- 
hilities the Society should possess in helping on invention 
in the minds of its members. That is something quite 
above the work of issuing a Journal, even so excellent 
a one as ours. If, in a sense, it is allowable to look 
uixm that Journal os everything to the members of 
the Society, that can only be' because in so big a Society 
it affords the only universally available way of letting 
every member know what is going on in all branches 
of cheraicai industries, and not merely in one branch, 
in the hoiie that the object of the Society may in this 
way best he served. But whatever view may be taken 
of the function of the Journal, its very great ndue in 
many ways is evident to everyone familiar with it. From 
the first, it has been edited by Mr. Watson Smith, acting 
in accordance with the advice of the Publication Com¬ 
mittee, and we cannot wonder at the pride he takes in his 
fame as Editor of so great a work. For many years Mr. 
Cresswell has performed an important part of the very 
great labour of editing, and taken very much interest in 
successful endeavours to improve the .Tournal, How 
well Mr. Burton has done his part in assisting the Editor 
and Sub-Editor may be learned from the fact of his havii^ 
been asked to undertake the indexing of the volumes in 
succession to Mr. Renaut, who, for so long, and until 
failing health obliged him to lessen his work, has pre¬ 
pared both the Annual and the Collective Indexes. 
Concerning the arduous services voluntarily given by 
the Publication Committee, nothing in the way of praise 
would be excessive. The Society has no benefactions, 
it is true, but the work of the Publication Committee 
must bo counted as a continuous gift of the greatest 
value. 

There is one serious matter in connection with the publi¬ 
cation of the .lournal. and that is its cost, even after 
everything has lieen done to reduce it without affecting 
the value of the Journal. In particular, there has to hi 
considered the increasing cost of the collective indexes. 
They are offered to members at prices far below 
what they cost, and even at that rate have but a limited 
sale. Were the Society a business firm, it would 
naturally withdraw from the further production of 
collective indexes. But it feels it to be ite duty to 
strive to supply those indexes to its members, for it 
is difficult to understand how any member who is in 
earnest in prosecuting work in any part of chemical 
industry should not want such an index, and should fail 
to recognise what assistance he might derive from having 
it at hand and frequently consulting it. It would bo a 
valuable benefaction to the Society and to the cause of 
progress in chemical industry if some one wore to endow 
the .Society with a fund to defray part of the expense of 
producing too collective indexes, already making too groat 
a demand upon the Society's income. 

One other matter about the Society's Journal, of too 
great importance to be passed over in silence, is the change 
made a few years ago from a monthly issue to a half- 
raonthly one." This change has made the cost of production 
of the Journal greater than it was. It is disheartening to 
know that the change is by no means so much valued as 
it should be. Everywhere around us we see stops being 
taken to qiiickeii the rate of transmitting news and infor¬ 
mation. In symjiathy with this, it is the effort of the 
Council to have all the stops in the progress of applying 
chemistry to the arts made known as quickly as possible 
to its members, one means adopted being a fortoightly 
issue of the Journal. It ought to be, and must be, that 
every earnest member should welcome the change. The 
Journal is, however, interesting in a way to many members 
who are satisfied to take matters easily, and H it some 
of these who almost resent having to turn over the pages 
of a new number more than once a month. Bat, m to 
the case of the ooUeetive indexes, it is the duty of toe 
Council to facilitate reference to the past voltunte of the 
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Journul, to i% it it« duty to keep it« members infornuKl of 
wbftt is going on with as Httio loss of time as possible. 
With the expression of the wish that the importance of 
keeping our knowledge well upto date, than which, perhaps, 
no other wish would have in its fulfilment greater effect 
upon the advance of chemical industry, this Address is 
brought to an end. 

APPENDIX A. 

iJlRprirUtd from the '* Chemiitt and Druggist,"* April IH, 1 SB). ] 
THE SOCIETY OF CHEMICAL IXDrSTUY. 

On Monday, April 4, 1881, a meeting was held in the rooms 
of the Chemical Society, Burlington House, which was 
notified as the inaugural meeting of a proposed society 
with the above as the suggested title. About iM) gentlemen 
wore present, including many of the lasst known chemists 
<k the day. The following staUunent, which hod been 
previously oirrulatod, will sufficiently explain the pro¬ 
ceedings antecedent to this meeting. 

At the last general meeting of the Sub-Coinmittoo, 
held at the Owens College. Manchester, on December 
14, 1880, it was resolved that a Society of Chemical 
Engineers be established, and a Sub-Committee was 
appointed to make preparations for this meeting, and for 
oonsidering the details of the scheme to l)e laid before 
you. 

It is not necessary to go into all the [lartioulars which 
have led up to this meeting ; suffice it to say that for some 
time the want of a Society has been felt, the obji^ct <»f 
which is the advancement of manufacturing chemistry 
in the United Kingdom. 

In order to aticompUsh this it is desirable to establish 
a Society which may be the means of bringing together, 
at stated intervals, all those who iiossess chomiem, )>h vsi( al, 
and engineering knowledge, ami who use this knowledge 
in the utilisation of chemical action on a manufacturing 
scale, and who have the charge of, or an interest in. 
ohemioal industries. It may, indeed, prove afterwards 
desirable to found a distinct branch of the engineering 
furofession, to be composed of jxirsons who possess the 
aforesaid knowledge, and who may bo designated as 
chemical engineers. 

It is unneoOHMary to state the advantages which would 
doubtless accrue to the various branches of chemical 
industry by the training in all chemical, physical, and 
engineering matters connected with the business, of all 
those who have charge of processes; but independently 
of this, sucli a Society as is projwsed to be established 
would have certain objects in view, which may be briefly 
stated as follows : — 

To enable persons interested in chemical industries 
to meet, to correspond, and to interchange ideas resjiecting 
imMOvemeiits in the various processes. 

To publish information relating to the aforesaid, by 
-means of a journal or otherwise. 

To acquire and dispose of projierty for such purjioses. 
and to do all other things incidental or conducive to the 
abote'MHned objects, or any of them. 

It ii profXMed that the Boinoty shall consist of members, 
aoiooiates, students, and honorary members. 

Members may consist of persons who by their attain¬ 
ments may be considered by the Council to l>e eligible. 

Assooiates may consist of persons practically engaged 
in such matters, and considered by the Council and 
I^oal Committees to be eligible. 

Students may be those who are disqualified by age or 
otherwise from election as members or associates. 

Honorary members must be selected by reason of their 
dittinotion in matters relating to chemical industry. 

It is proposed that all who subscribe their names to 
the memorandum sh^l l>a admitted as the first memliera 
of the Society, and afterwards that all i>ersous be elected 
in accordance with the bye-laws which your first Council 
will be instructed to prepoM. 

There are two features in the scheme which demand 
attention; the first is to hold meetings at which papers 
relating to questions of ohemioal indnstry may be read 


and discussed, and the other is to publish a journal when¬ 
ever the Council deem it advisable and the funds enable 
it to be done. 

It is proposed to hold annual general meetings at such 
times and places os may be decided upon at each annual 
meeting, and further, it is proposed to organise district 
or local sections, bratichos of the parent Society, at which 
members and associateH may meet oftener and more 
convemently than would bo possible if only annual 
meetings were held. 

The foregoing statement having lieen rood by Mr. 
George E. Davis, of Manchester, the honorary secretary 
pro tern.. 

Professor Kosoos, who presided, explained briefly the 
objects of the protxMod Society. Having spoken of the 
work aoeomplished by other societies, the Ohemioal, the 
Institute of Chemistry, and the Society of Public Analysts, 
he said the now Society would not, in his opinion, interfere 
with the work of any of these. The idea of those gentle¬ 
men who had already worked in connection with it was 
to found a Society which should stand in relation to 
chemical industries in much the same jmsition as the Iron 
and Steel Institute stood in relation to the great iron 
industries of this country. That Institute had proved 
most valuable and useful, and he l>elieved this suggested 
Society would bring results of similar value. After com¬ 
menting on some of the passages in the statement already 

noted, and suggesting that perhaps it might he found 

esiralde to hokf two general meetings in the course of 
each year, one in London and the other in some provincial 
centre, besides establishing local branches, he proposed— 
That a society for the advancement of chemical 
industry be and hereby is established. 

Mr. W. H. Perkin seconded the motion, which was put 
to the meeting and declared by the Chairman to bo 
carried unanimously. 

The Chairman then called for the next resolution to 
be proposed, when , 

Mr. Kjnozett rose and said he should like to bo alloweil 
to make a few remarks before they procooded further. 
As a member of Council of the Institute of Chemistry, 
and out of loyalty to that institution, he would like it 
to be considered whether this new Society was really 
iieoeesary. One of the objects of the Institute was to 
promote the interests of manufacturing chemistry and of 
all branches of the science allied thereto. It had. there¬ 
fore, seemed to many and to himself that there was no 
reason why the Institute, if projxirly developed, should 
not achieve the end proposed to be attained by this 
Society, and that the latter would but afford a means of 
drawing another two guineas a year from the pockets of 
manufacturing chemists. He only offered those remarks 
for the consideration of members of the Institute. 

The Chairman remarked that the resolution to form 
the new Society ha<l been already carried. 

Dr. Lonqbtafp thought they had l>een taken some¬ 
what by surjirise. For his part be could not conceive 
what this new Society was going to do which the other 
societies did not, or could not, accomplish. Was it 
supposed that manufacturers who had studied hard and 
spent large sums in learning how to improve their processes 
were going to communicate the result of all their researches 
at meetings of this Society T If not, what other object 
was proposed that the other societies could not accomplish ? 
He was an old niomlKtr of the Chemical Society, and was 
also a Fellow of the Institute of Chemistry, and should 
be happy to meet in any other society, but he thought 
they ought to l>e told what wore the special objects of 
this proposed association. 

Mr. LowimiAN Bell said no doubt the Chairman was 
right in saying that the resolution had been carried by a 
show of hands, but now that they had before them thene 
quaii amendments it might be detimble to point out the 
anticipatod advantages of such a Society, fie could 
corroborate fully what the Chairman had said as to the 
advantages and utility of the Iron and Steel Institute. 
He did not know that gentieman joining tiiat had done 
so idtogether from philanthropio motives, ^t there were 
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other good ob|eotft which might (all comewhat short of 
this. The|^ might meet tc^other to discuss subjects of 
common interest without considerations of abstract 
benevolence. Perhaps, as one of the parents of the Iron 
Steel Institute, ne might be supmsed to look upon 
it with especial indulgence, but he haa experienced much 
benefit and pleasure from attending its meetings, and 
still did so, though not now very actively engaged in 
manufacture. He considered that the Institute had given 
to the manufacturing iron interesljf a degree of dignity which 
they would not have otherwise attained, and he believed 
that a similar association would confer equal benefits 
on the great trades of chemical manufaotun«. He had 
no doubt that his old friend, Dr. Longstaff, who was 
always noted for his candour, would ef>on come to appre¬ 
ciate the value of such a Society, and would do his best 
to promote its interests. 

A MsacBiR pointed out as one object of the new Society, 
that though among manufacturing chemists there were 
many fully competent to take a high place among 
scientific chemists, there were also many engaged in 
some particular branches of the manufacture who were 
perhaps too modest to associate tliemselves with either 
of the other societies, but who could both give and derive 
great advantage from practical discussion. 

The Secretary op the Chemical Society of New¬ 
castle spoke of the kind of practical discussions which 
were carried on there, and said that they wore of great ser¬ 
vice to the manufacturers and managers of works who 
took part in them. 

Professor Abel (President of the Institute of Chemistry) 
said an abjection had been raised to this proposed Society 
on the ground that it might interfere with the functions 
of the Institute of Chemistry, and on the other band it 
had been suggested that the Institute could fulfil the work 
which was now desired to be accomplished. Having a 
little acquaintance with the working of the Institute, he 
had concluded that the objects nroixjsed by this Society 
were entirely distinct. He coula also add his testimony 
to the great services which had been rendered by the Iron 
and Steel Institute, and he saw no reason why an institute 
of chemical industry should not attain an equally impor¬ 
tant position. There were subjects of vast importance 
which persons actually employed in processes wouUl be 
very happy to discuss together. There had been found 
no reluctance in the Iron and Steel Institute to discuss 
subjects in detail, and ho did not think such a difficulty 
was likely to occur. 

Dr. Hewitt said that the object of starting this Society 
was the fact that while good analysts and good manu* 
factoring chemists were to be had abundantly, there was 
not a sufficient supply of men of engineering skill also 
versed in the arts of manufacturing chemistry. Thev 
could obtain plenty of men capable of carrying through 
processes in a laboratory, but not competent to apjuy 
these on a large scale. There were many processes now 
awaiting devwopment. His exj)erionce was that the 
difficulties manufacturing chemists bad to overcome were 
rather mechanical than scientific. 

Mr. Kihoeett wished it to be understood that his only 
object in raising the question was to ascertain the views 
of Fellows of the Institute. The expressions of the 
President of the Institute quite disposed of any possible 
objection. 

Mr. Lowthiak Bell proposed the next resolution • 
That those who entered their names at this meeting 
should be the first members of the Society, and should be 
admitted without entrance fee, and that the same rule 
should apply to others who joined within the next six 
months after being approved by the Council. In refer¬ 
ence to some remarks that had been made, he hoped 
that the modesty of those who did not claim to be scientific 
men would not prevent them from joining the Society. 
It was pracrioal workers that they wanted. He was glad 
to see that his friend, Dr. Longstaff, ha4 given in his name, 
and he hoped that some others who had perhaps come to 
scoff woula remain to help on the Society, 


Mr. GoaSAas seconded this resolution, which was 
supported by a lew words from Dr. Longstaff, and carried 
unanimously. 

The Ghairmah said that the next business was to agree 
upon a name foi< the Society. 

Mr. Cabby proposed that it be called the ** Society of 
Chemical Engineers.*’ His experience, he said, showed 
that chemistry bad far outrun construction, and that the 
main requirement of manufacturing chemists at the 

S resent time was more skill in the construction of apparatus 
le thought the title suggested would indicate with 
definiteness that the chief purpose of the Society was to 
encourage development and engineering ability as applied 
to chemical action. 

This proposal having been seconded, Mr. Wsldoh 
moved as an amendment: That the title ** Society of 
Chemical Industry ” bo adopted. He thought that the 
' suggested title of Society of Chemical Engineers ** 
woidd unwisely restrict the objects and membership of 
the Society, and that if adopted there would be still an 
opening for one more society. The term Ohemiosl 
Industry ” included all that could be included by 
” Chemical Engineering ” and something more. Referring 
to the objections whi^ it had been said existed on the 
part of manufacturers to give information concerning 
their processes, Mr. Weldon said that he had often oon- 
ductea representatives of foreign works over chemical 
works here, and his experience was that information 
was always very willingly given. He was confident that, 
BO far as alkali manufacturers were concerned they would 
very willingly and gladly embrace opportunities to meet 
together and discuss subjects of common interMt 

Professor Arhstrono believed that if thev entitled 
the Society a Society of Chemical Engineers it would 
have a very deterreut effect on professional ohemista 
joining. He considered that there existed a great want 
of a means for bringing together scientific and manu¬ 
facturing chemists, and a ** Society of Chemical Industry 
would meet that want. There were manv processes 
awaiting development, and the Society, by offering 
opportunities for the discussion of these by practical men, 
would bo of great service. 

Mr. Tyrer said there was an advantage of definitenesa 
about the title proposed by the resolution, while that 
proposed in the amendment was more oomprehenrive. 
Could they not have a composite title which should cover 
all, and at the same time express the special objeeta 
desired, as, for instance, the term ” Society of Chemical 
Industry and Chemical Engineering ” 7 

Dr. Mokd said the title “ Chemical Industry ” un¬ 
doubtedly included Chemical Engineering, and the latter 
subject would necessarily be prominent in the work of 
the Society. At present the term chemical engineer 
was only used by a very small number of persons, and 
ho had found that, as a rule, these knew very little of 
chemistry. There was great need to educate a class of 
men who should be engineers and should understand 
chemistry. 

Mr. Mubpratt said that chemical ecienoa was often at 
fault, as well as engineering skill. There was, for 
example, still wanted in alkali manufacture a satisfactory 
process for the recovery of sulphur from the waste. They 
must take care, in selecting their title, not to frighten on 
chemists. The term ” Chemical Industry ” included all. 

Mr, Forster preferred the term “ Chemical Engineers.** 
Hts experience was to the effect that without enmneering 
skill chemical manufactures could not be oarriea on with 
profit, and he was convinced that it was this department 
of knowledge which it was especially necessary to develop. 

Mr. Lowthiah Bell would like to ask how the adoption 
of the term ** Cbemioal Industry ** could prevent any 
chemical engineer from joining the Society 7 On the 
other hand, he could easily understand the converse case 

Mr. David Howard advocated the adoption of the 
titie ** Society of Chemical Engineers ** on the groi^ 
that he did not know what was meant by ** Chemical 
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Xndtui^.'* He undervtood whet wm an indostriont 
obem&st, but the term Chemioai Industry ’* was eo 
Tftgue M to include too much. The way to fail was to 
try to include everything. Those who advocated the 
term ** Chemical Engineershad definite objects, and 
knew what they wanted to accomplish, and for that 
mason and on account of the rather uncommon character 
of the title, he thought the Society more likely to be 
•ucoessful than if entitled vaguely the ** Society of Cheniioal 
Industry.** 

Mr. Spillbb pointed out that the title used by members 
of the Institution of Civil Engineers was M.Inst.C.E., 
and there might result confusion from Chemical Engineers 
having the same initials. 

Mr. Cabby said that difficulty could l>e obviated by 
using the letters Chem. instead of the C. merely. He 
considered the term ** Society of Chemical Engineers ’* 
WM more likely to attain honoured recognition than 
“ Society of Chemical Industry.** 

On a show of hands being taken the Chairman declared 
the amendment carried in favour of the term “ Society 
of Chemical Industry.” 

The election of offioo'bearers was thou proceeded with 
and scrutators were appointed to examine the voting* 
papers, who sulisequontly reported the result as follows:— 


President. 

Prof. H. E. Rosooe, P.R.S. 


Viob*Pbesidknt8. 

Prof. F. A. Abel, F.R.S. Jas. Young, F.R.S. 
Prof. A.W.WilliamBon,F.R.8. F. H. Gossage. 

I. Lowthian Bell, F.R.S. E. K. Musptatt. 

W. H. Perkin, F.R.S. H. Lee Pattinson. 

Ihr. C. W. Siemens, F.R.S. Walter Weldon. 

Dr. Angus Smith, F.R.S. Dr. G. D. Xiongstaff. 


Committee. 

CaptW. de W. Abney, F.R.S. Jas. Mactear. 
jj^of. Ohas. Graham. H. Sprengel. 

W. Crookes. F.R.8. Henry Tate. 

Peter Griess, F.R.S. Philip Worsley. 

Dr. D. B. Hewitt. J. Spiller. 

David Howard. Alex. Chance. 


Triasttbeb. 
E. Rider Cook. 


Sbobbtabixb. 

Eustace Carey. Ludwig Mond. 

Thomas Tyrer. George E. Davis, 


In reply to a question as to where would bo the head* 
cmarters of the Society, the Chairman said he supposed 
toat would be settled by Council, but, as the inaugural 
meeting bad been held in London, he should presume 
that subsequent meetings were also likely to be held 
there. 

A discussion next took place as to the amount of sub* 
soription, and both one guinea and two guineas were 
suggested. It was ultimately decided to fix the first 
subscription at one guinea, understanding that this 
arrangement was tentative, and leaving the Council to 
fix the amount when the requirements of the Society 
were known. 

In regard to meetings, Mr. Gboroe E. Davis explained 
that the idea of the sub-committee who had proceeded in 
the matter hitherto was that local sections would ^ 
formed and would b(^d meetings in their several localities, 
and that a general meeting of all sections would be held 
annually. 

It was then agreed to hold a general meeting to receive 
the report of the Council when the bye-laws and general 
arrangements had bemi agreed upon. 

Mr. Ttbxb suggested that the sense of the meeting 
should be taken, sa a recommendation to the Council, 
as to whether such a meeting should be held in London 
or in the country. On a show of bands being taken a 
general fureferenoe for London as the jlace of meeting 
was indicated. 

Totes of thanks to the Chemical Soctetv for the use 
their rooms, and to Professor Rosooe i^or presiding, 


were passed and acknowledged* and the meeting ter¬ 
minated. 


APPENDIX B. 


Comparison of Msmbsrship in ISfid, 1900, and 1900. 


Tmt. 

1886. 

1886. 

1900. 

1900. 

1906. 

1906. 

Total memberalilp .. 

8270* 

2270 

8460 

8460 

4820 

4820 



per 


per 


per 



cent. 


cent. 


cent. 

London . 

642 

28 

865 

26 

888 

90*6 

Liverpool. 

Manenoster . 

184 

312 

8 

13-7 

260 

460 

7*6 

18 

216 

888 

L 

NewcosUo . 

120 

6 

106 

8 

72 

1*6 

Blrmtugham . 

112 

6 

t 

— 

96 

2 

Scotland . 

261 

11 

298 

8*6 

266 

6 

Bristol . 

73 

8 


_ 

74 

1*6 

Nottingham. 

76 

3 

170 

6 

78 

2 

Yorkshire. 

121 

5 

201 

8 

232 

6*6 

Ireland. 

30 

1 



86 

1 

Other English. 

116 

6 

— 


46 

1 

United States (other) 

90 

4 

741 

21-4 

( 639 

12*6 

New England. 

New York (and N.J.) 

• 



— 

\ 220 

5 





i&98 

14 

Canada . 

• 



— 

118 

2*5 

Other countries .... 

140 



““ 

484 

11 


* Included under United States In 1886 and 1900. 
t included with Nottingham in 1900. 


The President supplemented the printed matter 
on page 060, by stating that a chemist had said to 
him. that he hod benefited very considerably by seeing 
))rocesses carried on in works very different irom his 
own. They could not go to learn into works of the kind 
they tliemselves were engaged in. To do that would bo 
monstrous and unfair, but they were able to go and see 
operations carried out at other works, and it was quite 
open for them to make use of what they bad there seen 
in the industries they were engaged in themselves. 

Sir Henry Rosooe proposed a vote of thanks to the 
president for his Address. He had given an Address 
about their Society, which from its formation up to its 
manhood, had become one of the most important scientific 
societies in the world. He had spoken well and clearly 
with respect to the objects of the Society. 

Sir Henry proceeded to read extracts from the printed 
Address, to snow the value of the opportunities which 
the Society afforded its members for the intorohange 
of ideas. That, he said, seemed to him a very wise 
definititm of the work of the Society. They, who met 
in that room in Owens’ College five and twenty vears 
ago, might, ho thought, be proud of their bantling. 
He thought the progress ot the Society had been 
unequalled by that of any other society with which 
he was acquainted. Not only had it received recog¬ 
nition from Dien of science, for if they looked throu^ 
the names of their Presidents and Vice-Presidents 
during the last five and twenty years, they would find 
that some of the most eminent chemists and scientists 
had adorned their presidential chair, and had rendered 
important services in the domain of applied science. 
He would not mention their names, for they were house¬ 
hold words, but he thought that would serve to show 
that their Society, in the short period of its life, had placed 
itself on the same plane as the older societies in the country. 
But they were not only a British Society, they hod sprcM 
their wings and gone over the field, not only to British 
ColoniM, but to their cousins in the United States ; thev 
had ceased to be national and had become intema^onal. 
As one of the fotmders of the Socictv, he would like to 
congratulate them on the great results from the efforts 
of toe President and the members of the Council. He 
had been struck when he attended the meetings to see 
immense interest taken ^ the members of the Council 
in the work of the Society, mth regard to the desirability 
of obtaining a Charter, and to the application wltich hgd 
been made for a* Charter, he felt tl^t tiiat^was a very 
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important poiiit« tod that the obtaining of a Charter 
would EMiet them muoh» and that the efforte made hy 
the Oounoll would meet with suoceM. and that before 
probably before the next meeting of ^e Society, 
they would be able to congratulate themselves on having 
a ufaarter and on plaoing the Society in a ^ly satis* 
factory position. They were all glad to come to Man* 
cheater again ; Manchester had always r^eived them 
well. He had great pleasure in moving that the best 
thanks of the meeting be aqcorded to the President for 
his Address. 

Mr. Eustace Cabst seconded. He quite indorsed 
everything which Sir Henry Rosooe had said about the 
usefulness and the character of the Address. There were 
two points to which he would like to draw attention ; 
one was, that the President had thought well to record 
the name of Hugh Lee Pattlnson, of Newcastle. It was 
in 1876 that he made the sugaestion, and that suggestion 
slumbered in their minds until they brought it out on the 
lines which he intended. There was another point to 
which toe President had alluded: the usefulness of 
seeing and learning about processes other than their 
own. That certainlvwas so, and in their Seetlonal work 
it had occurred to bim that enough use was not made of 
the advantages to which the President had alluded. 
They did not make enough use of them because they 
were afraid of exposing their ignorance. They were too 
reticent. A little obscurantism was growing upon them. 
He remembered speaking about that to i)r. Markel: 
that they were getting a little too careful about showing 
to others what they themselves were doing. It arose 
from the feeling that they were at the top of the tree and 
that the other follow might get there himself. Dr. 
Markel had said : “ Weil, if the other fellow considers 
he is at the top of the tree, I am quite certain he won’t 
et^ there long.” 

T^e vote was passed very cordially. 

The President expressed his thanks to the members 
for the vote which they had just passed to him, and then 
announced that the next business was the presentation 
of the Society’s medal. 

The Medal. 

The President said that the Society gave its medal in 
order to show its high appreciation of, its satisfaction in, 
and its j^atitude for—in a word, to signalise its great 
pleasure in, the success of the recipient of the medal in 
advancing chemical industry in one or another of its 
branches. The Society’s aim was to advance or develop 
the knowledge of the appUoabiUty of chemical science 
to arts and manufactures, and it knew no better way of 
furthering its object than )3y pennting out for the benefit 
of the would-be technologist, someone eminent for the 
wo^ that he had acoom^ished in the held of chemical 
technology. In Dr. Ludwig Mond they met with the 
man who had been eminently sucoMsful in that way. The 
history of his important inventionB, improvements, and 
4isooTeries came to them almost like a realised, marvellous 
dream. Having, in connection with the great British 
Leblanc soda industiy, invented a method by which the 
sulphur which was used in the manufacture could be 
profitably recovered, he turned his attention to the 
Belgian Bolvay process, and commenced that wonderful 
aeries of discoveries they now owed to his genius. This 
process had been really discovered, or invented, in this 
country, but had not been successfully worked, and 
much later on, it was virtually re*iaTented by ^Ivay 
nnd made a proceu which could be carried on in successful 
competition with the older method of making soda. But in 
this country, the ammonia soda process became a great sue* 
cess—* 0 . brilliant success—by the beautifully simple arrange* 
ment adopted by Brunner and Mond, of placing works in 
Korthwioh over the salt beds, letting down water into the 
salt, and pumping it up again as brine into the apparatus. 
By the addition of various improvements whicn Mond 
mMe in the working, it had become a thoroughly estab* 
lished and simmlly suooessful process. In that pmess. the 
ammonia soda process, ammonia was the most imi>ortant 
agent required. Mond, therefore, turned his attention to 
the economic production of ammonia, and he ascertained 
that iriien com was burned in an atmosphere of steam, 


it yielded up practically all its nitronoi in the form of 
ammonia, and at the same time yielded a form of pro* 
dooer gas, used for fuel, of very oontiderable value, so 
that the coal was in no way wasted in giving out the 
ammonia wanted for the process. Then Mond was 
struck with the wastefulness of burning this viduaUe gas 
in the common way, under steam boilers. He, thenfore, 
proceeded to utilise the discovery made by Groves, of 
utilising the hydrogen and oxygen in galvanic batteries. 
He made batteries m which producer gas on one aide and 
air on the other were made to yield up their energy as 
electromotor force. One difliculty was carbon monoxide, 
which destroyed the batteries. Mond therefore turned his 
attention to removing this substance and overoanM all 
the difficulties, and, in conjunction with I.Anger and 
Quincke, made one of the most remarkable discoveries, 
that of nickel carbonyl. Ho adapted this discovery to 
another industry, and invented a new metallurgical 
process to make pure nickel. By Mond's work they were 
now able, with common salt, common air, and the gaseous 
product of the lime*kiln, to make soda with the expenditure 
of com|>aratively little labour and fuel. That was the 
magical dream, to the realisation of which he had alluded. 
Most unfortunately Dr. Mond was not able to be present; 
but ho had written the following letter 

” Wvfold Court, near Heading, 

” July 6th, 1606. 

Dear Dr. Divers,—Up to this date I had hoped and 
wished fervently that I might be able to take part in the 
celeiiration of the Jubilee Meeting of the Society of 
Chemical industry in Manchester in the company of many 
old friendK. and to receive from your hands on this occa¬ 
sion the medal of the Society, a distinction which I value 
very highly, and am particularly proud of having conferred 
upon me by the Council of the Society at its Twenty- 
filth Anniversary Meeting. To my great disappoint¬ 
ment, however, niy medical adviser decrees that I have not 
yet sufficiently recovered my energies to enable me to 
undertake next week a journey to Manchester, and so I 
must perforce submit. 

“ As I have )}een so intimately connected with the 
Society ever since its foundation, and for some time 
previoiisly, and have iM^en, during the whole time of its 
existence, a member of the Council in one capacity or 
another. I need not assure you that it is a real grief to me 
not to be present at the celebration of its Twenty-fifth 
Aunivorsary^*au occasion of rejoicing to all who have, 
like myself, been connected with the foundation and with 
the development of the Society, and who have been wit¬ 
nesses of its wonderful growth and of the great services the 
Society has rendered to its members and the industrial 
world at large. 

” While I cannot be with you at this Meeting, I hope 
that I may yet have the satisfaction of remaining a useful 
and active member of the Council of the Society dnrmg 
the second jubilee term of its existence. 

” Believe me, 

** Yours very sinoerely. 

“ LuDWia Mojtd.** 

The President asked Mr. Eustace Carey to take charge 
of the medal for Dr. Mond, and to toll him that at that 
public meeting he (Dr. Divers) had expressed tiie very 
great honour which he felt in having, as President, to 
present that medal to the most perfect example that he 
knew of the chemical technologist. 

Mr. Carey received the medal from the President's hands, 
remarking that he need not say how deeply he regretted, 
and he was sure they all sharm in that regret, that Dr. 
Mond was not there that day. He had very great ]^easure 
in reoeiving the medal on hu behalf, and would enmavour 
to transmH to him the words to which the Praident 
had given expression respecting him. 

Dr. D. B. Hewitt moved that Messrs. Miall, Wilkins, 
Randall, and Co. be re-elected as auditors, at a fee of 
£10 10s. This was formally seconded by Mr. F. Scttddxe, 
and carried unanimously. 

Amenduxmt ot By-Laws. 

Sir Boverton Banwoon, alluding to certain pro¬ 
posed amendments of the By-laws, ot which printed 
copies were before the meetii^;, said that the ol^eot of 
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the emendmentii waa to extend the time in which members 
residing beyond the seas might send in their ballot lists. 
He moved the adoption of the alteration of the By-laws, 
of whioh notice had been given. 

The motion was seoonaed by Mr. Ivan Levinstein, 
and the amendments were adopted. 

Place of Next Annual Meeting. 

Prof. P. F. Frankland, F.R.S., said ho had the honour 
to represent the Birmingham Section of the Society, and 
on their behalf to extend to the Society a cordial invitation 
that the Annual Meeting of the Society take placo next 
year in Birmingham. It had met in many provincial 
towns, including Manchester, Bradford, and Not¬ 
tingham, and they thought it was now lime it should 
meet in Birmingham, the capital of the Midlands. It 
was quite unnecessary for him to enlarge on Birmingham ; 
it was a city which need not hide its light under a bushel. 
It had l)e©n used by many societies, and he could assure 
the meeting that the Society would meet with a reception 
both warm and welcome. He had very great pleasure in 
nutting it to the Society, that the Annual Meeting be 
hold next year in Birmingham. 

Mr. W. W. Butler seconded, and on the motion being 
put to the meeting, it was carried unanimously. 

The President said that the next business was the 
very pleasant one of expressing their thanks to the authori¬ 
ties of Manchester for the use of the Municipal School of 
Technology for the purposes of their meeting. It was a 
great thing to find such a splendid palace devoted to the 
purposes of technology. Irioy ought, therefore, to have 
very great pleasure in expressing to its representative 
their great satisfaction, ana their hearty thanks for the 
hospitality of its hails. (Applause.) 

Dr. J. Lewkcwitsoh said that he had very great 

C fcsuro in seconding the resolution which the President 
put before them. He also referred lo the magnificent 
laboratories which bade fair to till the w'unt of Ihiv country 
in technical education. He himself, hh an old Man¬ 
chester citisfcn. felt some jiride aa he saw the grow’th 
of that establishment with its splendid site and itsglonouN 
laboratories, and thus Manchester bad set an example 
to London, which was now contemplating the eHtahlish- 
ment of a similar institution. They nad there an example 
of the old saying that what Lancashire did to-day, London 
and England would do to-morrow. 

The vote was unanimously carried with acclamation, 
and the members then adjourned. 

VISITS TO WORKS AND PLACES OF 
LOCAL INTEREST. 

First Dav.—Wednesday, July 11th. 
Manchester Muntcifal School of Technology. 

This institution, with its bleaching, dyeing, printing, 
and iBnishiug school for textile goods, and for pajier- 
making, is a product of the enterprise of the Mnncneater 
Corporation, and of the development in the city, under 
its auspices, of technical instruction. The school is 
designed to accommodate the mechanical, electrical 
and sanitary engineering industries, the chemical 
and textile indus^es, architecture and the building 
trades, printing, and other less imjiortant trades and 
industries. Th© value of the sites, structures, and 
equipment of the two buildings exceeds £^00.000. The 
Cor^rAtion owe the admirable site on which the school 
is placed to the liberality of the legatees of Sir Joseph 
Whitworth, Bart., who also added a gift of £5,(kM) towards 
the equipment. In addition, a sum of nearly £14,000 
was received from the {irofita of the Royal Jubilee Exhibi¬ 
tion of 1887. 

On the left of the main entrance are the administrative 
offices, comprising the general office, the principal’s 
Tooms. and the council chamber, the remainder of the 
ground floor being allotted to the various classrooms 
an4 laboratories connected with the physios and textile 
depMtments. On the first floor is the lar^ central hall 
for examinations or publio lectures, and adjoining it are 
the library and reading rooma, a room for soientiflo 
sooietisa* meetings, Ub<»atorieB, class and lecture rooms 


for mathematics, and for electrical, meohanioal and 
sanitary engmeerii^. The second floor contains lecture 
rooms, drawing omoes, and laboratories in connection 
with engineering, architecture and the building trades, 
the photographic and printing crafts, and electrical 
enjgineering. An experimental bakery is also placed on 
this floor. The organic and inorganic chemical labora¬ 
tories. the principal chemical lecture theatre, laboratories 
for metallurgy and brewing, and the woodworking, 
plumbing and sanitary engitvieering workshops are phiced 
upon the third floor. On the fourth floor are arranged 
the dyeing laboratories, an exjieriinentAl brow-house, a 
gymnasium, a house painting and decorating workshop, 
and rooms for bookbinding and lithographic drawing. 
The astronomical observatory, situated above the four^ 
floor at the north-east comer of the building, is equipped 
with an equatorial telescope. The basement is covered 
by the workshops and laboratories for spinning and 
weaving, and for mechanical and electrical engineering, 
including laboratories for experimental motors and dy¬ 
namos, steam and gas engines, hydraulic appliances, and 
the testing of materials. 

The building in which is installed the department for 
th© bleaching, dyeing, printing, and finishing of textile 
goods, and for the manufacture, dyeing and finishing 
of pajier. is erected on a plot of lend contiguous to the 
mam building. In addition to containing technical 
laboratories, it is equipiied with an extensive cxpenmenial 
])lant. 

The day departments of the school now form the 
Faculty ol Tccn iiology of th© University of Manchester, 
and students may prepare for the degrees of Bachelor 
and Master of Technical Science (B.Sc.Tech, and 
M.Sc.Tech.). The school is attended by upwards of 5,fi0(> 
day and evening students. Tlie princijial of the school 
and Dean of the Faculty is Mr. J. H. Reynolds, M.8c. 

Pilkinoton’s Tile and Pottery Co., Ltj>., C^lifton 
Junction. 

Leader: Mr. William Burton. 

Here th© manufiu-turt^ of tiles of every description, 
from plain floor tiles of red, buff, or drab clay, to artistic 
hand-paiiitcd tiles for walls, fireplaces, or furniture, is 
carried out. Ceramic, mosaic, and architectural faience 
are also largely manufactured, and during the last 
three years the Lancastrian jiottcry, representing the 
latest achievements of scientific giaze-makmg, has also 
been produced. Durmg the last six months an entirely 
novel style of decoration has been introduced in the 
form of Lancastrian “ Lustre Ware,” which rivals the 
finest lustre wares of the ancient Persian, Spanish-Moorish, 
and Italian potters. 

The following processes were shown and explained:— 

(1} The prejiaration and mixing of the primary materi als, 
clays, flint, pegmatite, felspar, 4tc., used in the various 
bodies or pastes. (2) The preparation and mixing of 
the glazing and colouring materials. (3) The shaping of 
tiles, faience, ami vases: (a) tiles % compression of 

clay-dust; (^) faience by pressing plastic clay in moulds; 
(c) vases, by throwing on the potter’s wheel. (4) The 
firing of the clay into (Kittery. Various types of potters’ 
ovens were shown, as well as the different pyrometers 
and pyroscopes used in controlling the firing. (5) The 
application of glaze to the fired pottery: {a) Dipping; 
(fi) painting; (c) blowing by compressed air. (n) The 
firing of the glaze, together with the various precautions 
for obtaining the different colours. (7) The artists’ 
departments, including modelling, designing, and painting. 

Afternoon tea was provided for th© visitors, and ere 
leaving a vote of thanks was proposed by Mr. Thos. 
Tyrer, to the firm, and es{>eouuly to its director 
and manager. Mr. W. Burton, for his specially lucid 
explanatory remarks and demonstrations. 

Cauco Printing Works of Messrs. Salis Sohwabe 
AND Go., Rhodes, near Middleton. 

Leader: Dr. J. B&bgeb. 

The operations carried on at these works include the 
blead^g, mercerising, printing, dyring, and finishing of 



»»®*J AJWCAt oENmii. MKBrnaio. m 

S lt : . 3B1^ , TX as^ r:r77m . ~ ,. •^'‘^■~tr-:snr~..r. -;.::TT;r\-r-rrT:--i-:rrTrra7a-r:,:TfV.Tr:::jrijr-!r^-:.z^^ ,- —- -.t-■>».»L-- vr-■^.-.-r 


cotton pieofi goods. Tho cloth to be printed arrives at 
the woTKi in we grey atate, just ae It leaves the weaving 
shop. It contains the natnm impurity of tiie cotton ana 
•the “ size *' added lor weaving purposes. The first opera- 
tionf that of bleaching, is to remove these natural and 
added impurities. The cloth, in the roll form, is sub¬ 
jected to the action, first, of lime, and afterwards of 
alkalis and resin, under steam pressure in closed koirs. 
It is afterwards treated with acid and bleaching liquor. 
The cloth, after washing, opening out, and drying, is 
ready for printing. The comurs printed may either 
contain both the colouring matter and the mordant, w'hioh 
is used along with it to effect its fixation; or the mordant 
alone may in some oases be printed first, the colour being 
fixed uiKJn the mordant by a subsequent dyeing operation. 
In the former case the cloth containing colour and mordant 
is submitted to the oiairation of steaming, by which the 
colour is fixed upon the fibre. In the latter case the mord¬ 
ant itself is fixed Ijy a process of “ ageing ”—that is, by 
exposure to warm moist air or steam; the cloth is subse¬ 
quently dyed in a solution of the colouring matter, the 
combination of mordant and colour being completed by a 
final steaming, as m the case of direct-pnnte<l goods. 

The cloth is then subjected to cleansing or soa^iing 
operations to remove the excess of colour not fixed in the 
fitire, and so render the colour bright, and also fast against 
subsequent willing operations. After this the goo<is are 
finished and made up for delivery. The ojierations at the 
works also include that of mercerising. The engraving 
department of the works for the preparation of the copper 
rollers includes a plant for the electro dejicsition of copper 
■on iron shells for the puri> 08 e of making engraving rollers 
less costly than those made entirely of copper. A plant 
■for the manufacture of caustic soda, and its concentration 
by means of multiple-effect evaporators, is included in the 
works’ equipment. 

Heckptiox at the Town Hai.i. 

In the evening, the Lord Mayor (the Hight Hon. James 
Herbert Thewlis) and the Lady Mayoress held a reception 
and conversazione at the Town Hall, at which nearly (100 
people were present. The l>and of the 2nd V.B. Man¬ 
chester Regiment was in attendance. Around the large 
hall are the remarkable frescoes illustrative of the city's 
history painted by Ford Madox Brown. One represents 
John Dalton collecting marsh gas. 

Second Day.—Thorsday, July 12th. 

Works of Messrs. Joseph C^rosfield and Sons, Ltd., 
Warrinoton. 

Leaders:—Messrs. J. J. Ckomfield, Captain Chosfibld, 
and Dr. K. Markel. 

^bout 300 members of the Society paid a visit to the 
■extensive works of this firm, which was founded by Mr. 
Joseph Crosfield in IK 1.5. 

This party, which contained many ladies, was conveyed, 
in onmiDusesprovidocl by Messrs. Crosfield, to their works 
at Bank Quay. The following are the chief products 
manufactuied, and the demonstration of the various 
branches involved was most carefully and elaborately 
given by the lea<lers of the several parties. 

tSoapa .—“ Perfection,” ” Pink Carbolic,” and house¬ 
hold, laundry, textile and other manufacturing soaps. 

CarboaU,—k detergent and water softener, consisting 
of a double salt of s^ium carbonate and silicate, said to 
combine the advantages of these two detergents without 
the disadvantages of either. 

Eraatnic toilet aveeialUita nnd toilet aoaps, c&c. 

Oltfcerine^ —Crude, 80 per cent.; dynamite, and chemi¬ 
cally pure 1*260 S.G, 

Cauatic soda.—Solid 77—78 per cent; also powdered, 
atick, detached, and fiaked caustic of the highest purity, 
and pure caustic liquor of 90^ Tw. 

Suicate of soifa.—Alkaline and neutral lump, and solu¬ 
tion in concentration varying from 75^ Tw. to 175^ Xw. 

Spwicdiip^ —Watec-gWs for egg preserving, 

Bioiler fiuid, disinfectant powder, protective pawt and 
black enamel for ironwork, joint' boa composition for 
electrical insulation, “ Yeberine,” a pure neutral sterilised 
vegetable butter. 


I Tin box making iepartment. —The autogenous soldering 
; of iron was illustratea, and excited Donsiwable interest. 

I Caustic Soda. 

I There are two processes in use for the manufacture of 
' caustic soda, the ordinary or lime process, and the Loewig 
■ or ferrite process. The former involves the production 
{ of a large ammint of waste calcium carbonate, iot the 
I utilisation of which cement works are in process of con- 
I struotion on the other bank of the Mersey. In the ferrite 
I process, iron oxide or ” blue billy ” and soda ash are 
I mixed, and heated in a gas-fired revolvii^ furnace for 
several hours; carbon dioxide is given off and sodium 
' ferrite is produced, which is treated with water in Uxiviat- 
I iiig tanks, producing a solution of caustic soda of high 
I strength. The ferric oxide thus recovered is used again 
! with fresh soda osb. 

j A whenie was distributed amonast the visitoi'S, illua- 
; (rating the mHniitat'ture in the various stages, of aoap, 
; cHUstio sfxla and glvcerinf*. 

The firm provkled a sumptuous dinner at mid-day, 
Dr. Markel presiding, and the works orchestra, con- 
I ducted by Mr. F. H. Oossley. {wrformed a selecUon of 
! mimic during its progiesR. 

i The President proposed a hearty vote of thanks to 
: Messrs, (’rosfield for their exceeding hospitality, and fw 
I the kind manner in which the members had been con- 
j (liicU*d throuKh these marvellous works. The vote was 
I acknowledged by Dr. K. Markel, for the firm, 

I Not the least attractive demonstration was that fifilow- 
j ing the dinner, viz., the fire brigade and ambulance 
i j>erformances. The largo engine sends out 760 galls. 

I of water )ier minute, and is said to bo the highest jet in 
I Lancashire. The drill by a squad of the worlu volunteer 
' company, and the gymnastic display by the girls, stimu¬ 
lated much interest. Performances wore also given by the 
works brass band, and also by the male voice and mixed 
voice choirs. Later on in the afternoon, and before leaving, 
the visitors were entertained to tea in the fine xoox- 
I garden. > 

! East Lancashire Pater Mill Co., Ltd., Radcuffb. 

Leader; Mr. J. H. Lsstsr. 

In the esparto ston^ and cleaning department, room 
is provided for the storing of over 2000 tons of eaptfto 
grass; it also contains the machinery for the mechanical 
(^leaning, and for the ojienmg out of the grass preparatory 
to boiling. 

Hay aforea and aortiny rooma. —The rags are sorted 
into grades and passed through the revolving chopper and 
duster for the pur])oso of removing meohanical impuiitiea 
They are afterwards convoyed to the rag boilers. 

Boiling and .washing. —The department contains one 
large spherical boiler for the tHiiling of rags, eight 
stationary boilers for the boiling ox esparto grass, 
ami the washing pans. AfU^r the boiling and the pre¬ 
liminary washing, the esparto is conveyed to special 
washing engines for the final washing. After this It is 
blcaelnxl in the |K)acher». 

Water purifttahon .—Battery of filters, with pumps, & 0 ., 
for treating 40,0CK) gallons of water per hour. 

ChevnicaTwood pulp breaking and bleaching department,—’ 
Mixing of the different kinds of ” chemical wood ” (wood 
cellulose), and opening out of the pulp in two breaking 
engines. Four large bleaching engines, each capable of 
holding three tons of cellulose at one time, are provided 
for the bleaching of the chemical wood pulp. To ensure 
cleanliness these engines arti liniHl with white tiles. The 
bleached pulp is passed to the draining house, where the 
excess of water is removed. The rags are also bleached 
in this department in a separate enmne. 

Draining of bleached material.—Thin building contirins 
nine large drainers, lined with white and cream coloured 
tiles. After draining, the material is filled into wagons 
and conveyed to the beating engines. The waste water 
from the paper machines is pasam through filter presees 
for the purpose of removing the fine fibzta and scfiid matter 
which it contains. In this manner considerable economy 
is effected, and these substances are preventod from 
contaminating the mill effluent. Preaa pate or fudf ttaiff 
fnackinea*—Thie bleached esparto fibres are passed over 
a series of settling traps and through mechanical strainers 
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io fts to remove tend, pArticIe*! of rootn, end otlwr foreign 
mftttor; they ere then pasiied over the “ press pate,” and 
formed into Khoets, which are afterwards conveyw! to the 
beaters, in which the ftl)re« are drawn out and disintegrated, 
•o as to make them suitable for the manufacture of the 
various classes of paper. 

Waste ‘paper hrmkrr. —In this department waste paf»er 
is reduced to the state of pulj). and is then added to the 
ordinary paper pulp in the heating engines. 

The ptilp coming from the i>eaterH is passed to the pulp 
chests, in which it is mixed with the necessary quantity 
of water. From here it is condiif tcd over the sand tallies 
and through the rc^volving strainers on to the ©nrllens 
wire band of the pajw'r mai-hino. 'J'hc water is gradimllv 
removed, and the weh of |)a|K*r formed. The moist wel) 
after leaving the endless win* hand, now passes between 
a series of ^in^ss rollers, by means of wiiieh a furl her 
quantity of waU'r is pressed out. eikI it is ultimately 
conducted over'tlie drying cylinders. A passage through 
calenders gives tlu' pays'i- tlie required hnish. A still 
higher Hiitsh is obtained by passing the pa|>er tlirougii 
the 8U)M)r <*Rlenders. 

AWa rerovery plnni. rlject cvnpora(ifin.—Thi^ 

waste lye from the esparto boiling is concentrated to 
about W Tw., and afterwards incmeratod in a n*volving 
furnRcn. The ** bla<-k ash ” obtoined is finally eonverled 
into caustic sofla by canstieising. 

The Ma\('hE8Teu Smr Canal Dolks and the Coh- 

POKATION SeWAUE WoKKS. DaVYHI LME. 

Leader: Dr. (J. ,J. Fowlkb. 

The Hiv'ers Department of the Manchester Corporation 
have charge of all tlie arrangements for treatment ami 
disiiosal of sewage, a task of enormous difficulty. A vast 
sum has b<*en spent in the endeavour to deal with tlie 
sewage problem, and the Committee* believe they have 
founa a satisfactory solution. Including storm water, 
the average daily tiow of sew'agc for the year whu b 
may be taken as indieative of other years, was 34.071.0111 
sails., whilst the average daily dry-weather* flow was 
25,7fK),000 galls. I'ntil the last b*w years the treatment 
was by eheniieal ]>recipitotion. but this is now nipidly 
giving place to the bacterial system. 

Sir W. G. Aum.stbono, Whitworth anp Works. 

( O'KNSII.WV. 

Leailer: Mr. W. H. Cot.eman. 

Those works were fmmfled by the late Sir Josejih Whit¬ 
worth, who began business in Manchester in 1833. They 
were built in 1H80. and have been greatly extended 
since that time. The total ar<‘a covereil is 40 a(‘rcM, and 
an additional 12 acres have recently been a<uinired f<jr 
the purpose of further extension. In 1807 \\nitworthV 
firm amalgamat'Cd witli the great Tyneside Hhipbiiilding 
firm founded hy the late Lord .Armstrong. Many of the 
famous tools and machines invented by Whitworth are 
still manufai’lured here. 1’liese inelmie surface plates, 
serow threads, nu'asuring maeliim's, and sundry machim* 
tools. (Treat ingenmly was displayed in his inviuitions 
in connection with tlic manufacture of rilles. large guns, 
steel guns, and armour plnft*. The present establish¬ 
ment at Djicnshaw comprises departments for engineering, 
machine tools, gauges, guns, gun mountings, and armour 
late, stool works, crucihle steel rie[»artment, iron and 
rauH foundrieM. tinsmiths’ shoi»s, pattern makers' depart¬ 
ment, metal testing department, laboratories, prmlucer 
gas plants, two complete ammonia recovery plants, 
general offices and drawing offices. Tlie number of hands 
employod is 4,1b3. 

The Corporation Electbioity Workk, Wtuaut Street. 
licader: Mr. W. H. Coi.eman. 

The area of the works is about eight acres. Thret^- 
phase alternating currents, with a frequency of 60 cycles 
per aeoond, arc generated at the main power house at an 
extra high pressure of 6,500 volts, and arc transmitted at 
this preiwure to the sub>stations. The supply from 
the sub-stetiona is at 6lK) to 560 volts pressure lor‘supply¬ 
ing to the tramways, and at 410 ana 205 volts pressure 
for lighting and |>ower i>ur|> 08 es. 

The plant in tw engine room consists of six mala 1500 


I kilowatt three-phase alternator sets. Each of the main 
' engine sets consists of a 2500 i.h.p, vertical cross-compound 
I engine running at 64 revolutions |>er minute, and a 1500 
I kilowatt three-phase alternator, generating current at a 
I pressure of 6500 volts with a periodicity of 60 cycles 
; per second. The high proMsure and low prMsure cylinders 
; of the engine are 36 in. diameter and 71 in. diameter 
I respectively, by 3 ft. 6 in. stroke. They arc steam 
jaoketted, and are fitted with Dobson’s ” Corliss *’ valve 
; gear. Over one hundred miles of cable are required 
for connecting the sub-stations with the generating 
station. 

The extension plant at Stuart Street Works consists 
of two 6500 h.u. triple expansion engines, and twelve 
Babcock and Wilson noilers. The encinea are run con¬ 
densing. and the cooling towers ar»> by Messrs. Klein's, 
Messrs. Kofipel, and the Wheeler Condenser Company. 
The total horse-power at Stuart Street is 28,000 h.p. 

Opjiortunities were also given to members for visiting 
the following institutions; The University. Municijml 
School of Technology, Art Gallery. The John Rylands 
Library, Chetbam Hospital and Library, and the Whit¬ 
worth Institute. 

THK ANNUAL DINNER. 

The annual dinner was held at the Grand Hotel, Aytoun 
Street. Dr. E. J)iverK. the President, presided, and he 
was Hup))orted by Mr. Eustace (’arey (President-electI, 
Aldenmm I Fnmkenburg (.Mayor of Salford). Alderman 
Sir James Hoy, Ahlerman Sir BoHditi T. lA*eeh, Sir W. H. 
Bailey, Mr. Ivan Levinstein. .Mr. J. H. Heynolds, Prtifessor 
Sehii.ster, Dr. 1). B. Hewitt, Professor \V. Jt. Lang. Mr. 
ThoimiH Tyrer. Alderman Joseph Thompson, Mr. 1). 
Guttmann, Dr. Julius J.ewkowitHcli, Dr. 1^. Baekeland. 
Dr. K. E Markel, Mr. U. E. (Trove.>.. Professor W. J. 
Po|a*. Mr. J. Crosheld. and the Hon. Secretary, Mr. Julius 
Hiilmer. 

The ('hairman said. Isdore jiroceeding tv’itli the toasts 
: set down on tlie programme. lie desired, on bclialf of the 
Society, to express their thank.s to 3Iessrs. Josejih Cros- 
field and Sons, for the privilege of m«iH*cting their works, 

! for the admirable arrangements made for the insjicction, 
and tor the hosjiitality extended throughout the day. 

Dr. K. E. Markel acknowledged the expression of 
’ thank.s on l)ehalf of himaeU, his <*o-director«, and the atuff 
employed by tlie firm. 

Th<* Chairman proposed ” The Health of the King.” 

Tlie Chaihman expressed regret at the absence ol the 
Lord Mayor of Manchester, owing to a long-standing 
engagement, but he was glad to see they had with tliem 
I His \Vorship tin* Mayor of Salford (Alderman Franken- 
i burg), and they had also Sir James Hoy, who had eome 
there jiartly in. consequence of the alwence of the Lord 
Mayor, in order tliat he might show attention to them on 
behalf of the Oily of Manchester. They had also Sir 
Bosdin T. l^cch. an ex-Mayor of Mam-hester, and they 
I had also tliat well-known citizen and ex-Mayor of Salfoid, 

; Sir William Henry Ikiilcy. 

After a telegram w'hieh had been received from Dr. 
Ludwig Moiul, acknowledging receipt of the Society’s 
! medal, had been read, 

Dr. Damo B. Hewitt, iu pro|K)sing “The City of 
Manchester and the Borough of Salford,” paid ft high 
compliment to the admirable manner in which theii' 
affairs were managed. There had been a Buceeaaion of 
most able Mayors and Lord MayotH of the two towns that 
ought, in his opinion, to be one. ‘ Both places had exhi bited 
a vast amount of enterprise in varioua direc^tions, and the 
i only fault he could find with them waa that they had not 
. paid sufficient attention to sewage purifioatioii. In that 
> respect neither of the towns was whut it ought to be, Imt 
I he liojied there would be a ohange wdthin the next few 
t years. 

! Alderman Sir James Hor, in responding, said that in 
I the varions phases of municipal life Manchester had deme 
j fairly well, and was not behind other {daces. In the 
I last two Of three years nraoh wider demand* hod been 
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aiade m mualoipAlities tbsn bad been the case in the past. 
Alongside these demands was the growinc neoessity ior 
economy. To his mind the question of maldng life worth 
living to a community was one of the greatest problems 
that any bodv of men could have entrusted to them. 

Alderman ^'tuNKSNBVBO (Mayor of Salford) admitted 
that Manchester was a glorioua city, and if to that they 
wouUi add ancient and royal,” they could imagine 
what Salford was like. 

Sir William Bailey also rpapondcd. 

Sir Bospin T. Leech gave ” The Society of Chemical 
Industry.” Alluding to the sewage purification problem, 
he remarked that it Manchester nad not been restricted 
by the Local (iovemment Board, and had Wen allowed 
to fully adopt the advice of its oheiuicnl advisers, the citv 
would by now have had a perfect sewage scheme. Ho 
coupled the toast witli the name of the Bresident, uiid 
complimented him on the success of his elforts to iiiijmit 
chemistry to the Ja|>ancHc. 

The Chairman, in replying, said that Japan, with which 
Kir Bosdin lA>ech had Hsamnated him m too (tomplimentary 
terms, largely owed its succos's to the fact tnat it had 
applied science to the business of life—to the army, navy, 
and education. 

Mr. Eustace Carey, President-elect, said it was a 
gitiat pleasure to him to think the .Society had “conic 
of age.^’ but it would be some years before they arrived 
at maturity, as they had a great future i>efore tliein, and 
a great deal of work to do. Their first interest was in 
applied Hcience and technology; at the same time they 
w’er© not only clioniists ho far as their ability wouUl permit 
them to he bo, but they W’crc also business men. In 
order to manufacture products they must needs come in 
contact with railways and canals, and they hail to consider 
the question of rates, and he hoped tlic time was not 
far distant w'hen they would be in a similar ixisition with 
regard to carnage as they were in France and Belgium, 
where the canals were like our high roads, absolutely 
free from toll. They also cam© into contact with the 
(hjvernment on the Alkali and other Acts, and. while 
he did not complain of anything which the (iovemnient 
bad done, ho wished to point out that their business as 
chemists had to deal with something more than technology. 
He thought they must ui future give more attention to 
subjects of general interest, and bt* alive to what whs 
contemplateil by the Giivernmeat of the dav, and do their 
best to promote the interests t)f the mamilHctnrer tn the 
United Kingdom and other emmtries where their Society 
was BO well-known. He was pleased with the efforts 
which had been made to bring the memherH together by 
visiting the various works, which not only pvo opfior- 
tuiiities for members becoming known to each other, but 
also removed that feeling of secrecy which had unfortii- 
naUdy too long jirevniled in this country. By in.s|>ecting 
V'ariotw operations, and by the interchange of opinions, 
they would eventually make their beloved Society of 
Chemical Industry more imi>ortnnt even than it had Wen 
in the imat. 

Dr. K. E. Markel, in projiosing “The University of 
Manchester,” said he approached this toast with a certain 
amount of diffidence, hut he claimed to have one (jualiti- 
cation for the task in his unbounded admiration for 
the University. Well did he remember, as a boy in 
Germany at school, purchasing with his first jmeket money 
two English scientific books— Rohcoc’b ‘‘ Elementary 
Chemistry” and Tyndall’s “Heat.” On the title page 
of one oi the books he read that the wTiter was Prof. 
Koscoe, of Owens’ College, and boylike, he wondered 
what sort of a place Owens' College was. Coming to 
England, be very soon became intimately acquainted 
with it, and ever since he had taken a very groat interest 
in the institution, and particularly the far-reaching 
effect of the science taught there on chemical indiii’tricH. 
Tlie little book he referred to had created a thirst in 
him for science which had never been quenched, and 
which he hoped never would be, as long as he lived. 
If the University could have such an effect on the humble 
foreigner far away, what must be the influence on its 
immodiftte alwnini. need nnlv mention Fronklond, 
Perkin, Schorlemmer, Hoecoe, and Dixon, 'to show the 
nffuenoe which the Unirertfity had had In tfes cUemicat 



world. It would be futile for him, in tilie presence of so 
many who were for more intimately acquainted with the 
University than he was. to speak further of its inffuence. 
but he could say this, that Manchester was the first city 
that had really recognised the neoessity of co-ordinating 
! all the higher educational institutions and grouping them 
I round the University, and, whet was more, it had forced 
other towns to follow* itn example. He coupled with this 
toast “ The Mimiciiial School of Technology,” that 
splendid Institution with its magnificent laboratories, 
and itH excellent staff, of whom they hod the })rivilege of 
having two on their CTouncil, Messrs. Hfibner and Pope. 

Prot. Arthur Schurter, resiionding to the toast of 
“ The Univorsitv of Manchester,^’ said, from the informa¬ 
tion they had afi-eaiiy received that di^, they mi^t have 
j gathered that the I'niverstty and the Society of Cliemicol 
ImluHtry were really sisters, for one of the fathers of the 
I Society was also one of the fathers indirectly of the 
I University. They began their birth from the time that 
I they really Warn© identified with the City and became 
the University of Manchester, and this onaUed them to 
I liecome more closely associated with the various interests 
I of the C'ity. He hod read in the newspajier that momii^; 

{ that the Minister of Education hopM to establish an 
: educational ladder, by means of which every boy or girl 
' might ultimately pass from the elementary school to one 
of the ancient Universities. He quite agreed that, if 
education is to end at the University, it must be an anofeat 
one. They claimcil that their University was a modem 
one, and tWefore education only began there, and it was 
: earned on aft«*r the l>oy or girl left the University 
I and (Commenced practical life. \Ve are taught, however, 

' that the education of a man of science preotically begins 
! wlum lie enters u])on a trade. He thought Manchester 
I could claim that it always kept its eyes open, and one of 
' the conditions of a modern University was, that there was 
' a certain danger of stuilents of any particular profession 
I being kept too much in contact with their own subject. 

: In their own University, they were trying to overcome that 
' difficulty, and bring their students into close contact 
' with each other. 

Mr. Ivan Lsvinhtein, H]:)eaking to the toast of ”The 
; T'niversity,” said he was sure there was no Society which 
I took a dee|>er interest in science and its applioatioQ than 
I the Society of Chemical Industry. They had seen their 
‘ great School of Te<'hnology built by the ratepayer* 
i of Manclicster, and, while Prof. Schuster hod r^erred 
^ nrincipally to pure science as taught in the Univemitv, 
I tie might say that the establishment of a Focultv of Teoh- 
I nology was largely due to Prof. iSohuster. The purely 
! Hcientific chemist, seeking to solve problems, was qnltc 
I regardless of time and exiiense and regardless of the 
: demands of the public, whilst the technologist, who did 
' not care ho much for Rceking the truth and nothing but 
the truth, had to consider theroquiromentsof the market, 
and the Having of time and cost of production. Such investi* 
gallons could not l>e successfully carried out in an ordinary 
kboralorv. ©.specially m the textile and allied industries, 
and for this reason the Munici^wil School of Technology 
hud been crcctinj and eijuipiicd with laboratories and work- 
shopH containing complete plant and machinery such as 
: the Mtiidont would meet on ehtering bleach-, dye-, print- 
and puixM-works, Hjiinning and weaving mills, Ac. rroot 
of the udviintago of such a system was afforded by the 
success achieved by students of the School of Teclmolo^, 

; who had cnU'rcd for tlic degree in tochuioal science at the 
University. 

Dr. Juufs Lewkuwitsch, in proposing “ The Man- 
^ c-hestcr Section,” said ho wmi associated with this particular 
j Section some four years ago, and he was proud to say the 
’ only friends he had in Manchester at that time were 
I members of the ifection, a Kectiun which, in thos^ davs, 
! devoted much attention to smoke and sewage. He coupled 
I with the toast the name of the Hon. Secretary, Mr. Hfibiaer, 
j and expressed sympathy with the Chairman (Dr. Bailey) 
in his absence through illness, and expressed thanks to 
both of these gentlemen for their efforts, which had 
resulted in such a successful meeting. 

Mr. Julius UCbnsr, in responding to the toast, 
expressed his indebtcKlness to Dr. liewkowitsoh for the 








676 


METZ—NEW PROCESSES OP COLOOT PHOTOGRAPHY. 


tJQly im. 


rtrr complimentary referencea which he had made aa 
to bU aaaociation with the Manchester Section, and. the 
aatiafactory arran^emonte which had been ma<le for the 
entmtainment of the visiting meniberff and their frieuda. 
He also wished to acknowledge hia indobtednesa to the 
Lord M^or and the MancheJd.er Corporation, and to the 
varion* nrma who had ho freely extended their hospitality, 
and which ha<i in such a largo measure added to the success 
of the meeting. 

Mr. Thomas TYnsn, in submitting ** Our Guests,” 
said the toast needed no elaboration by him. He might 
make a supplomontary remark of regret that Dr. Ludwig 
Mond, the recipient of the Society’s medal this year, 
was not with them, and they coulrl only hoix? that the 
causes which led to the recoin luendation of his medical 
advisor not to undertake the journey had passed away. 
He aske<l their acceptam^e of the toast committed to his 
care, viz., ” Our Ciuest-H.” They had heanl some of them 
that niaht, and while they honoured them, they 
nevertheless must have felt honburetl in being associated 
with the Hocicty. The guests wore many, including 
Sir James Hov, the Mayor of Salford, Sir Boadin T. Leech, 
and many others, and it was his pleasure, on l>ehalf of 
the Society,.to heartily welcome them. He coupled w’lth 
the toast the name of Ahlerman Joseph Thompson, LL.i>. 

Alderman Thompson having left, the Chairman called 
upon Sir William Henry Bailey to reply. 


Thiri) Day. Friday, July 13th. 

The party travelled by special train to Hojie, whence 
brakes took them to Cawtleton. Here the Great Peak 
Cavern was inspected, after which luncheon was served 
at the Peak Hotel. It bad been intended to drive to 
Hatbersage and the Surprise View, but the weather 
became unfavourable, and rain fell for the rest of the day. 
A large room belonging to the hotel, nevertheless, enabled 
a pleasimt afternoon to be spent, to which the excellent 
singing of the Misses Johnston, daughters of the proprietor 
of the hotel, contributed. A small Dumber, braving the 
weather, contrived to visit the Blue John and tSjieedwell 
mines. After tea the party returned to Manchester. 

In the evening a conversazione was held in the \V}iit> 
worth Hall of the Victoria University, where Vice-(han- 
oellor Hopkinson received the guests. In the Chemical 
Lecture Theatre Professor Harold B. Dixon gave a lecture 
on South Africa, illustrate by lantern slides, and in the 
chemical laboratories were shown exhibits of soientiiir. 
and industrial interest by the professors, demonstrators, 
and students of the University, and others. 


New England Section. 

Meeting held at Botiton, Mass., on Friday, A^ril Q(h, 1006. 

A paper was read on the ’* De arsenication of Sulphuric 
Acid^’ by Mr. Hervey J. Skinner. 


New York Section. 

Mectiivg hdd at Chemists* Club on Friday, May 26/A, 1906. 

MR. RreSXLL W. MOORE IN THE CHAIR. 

PINACHROMY AND PINATVPE: NEW PROCESSES 
OF. COLOUR PHOTOGRAPHY. 

BY U. A. METZ. 

Dr. E. Koenig, of the Farbwerke, vorm. Meister, Lucius 
and Briining, 1^ developed two new processes in colour 


photography which are known, respectively, as ”piiia« 
chromy ’^and “ pinatype.” They are not only of interest 
to the student of chemistry and pnysios, but are a distinct 
and important advance towards the repr^uction of objects 
in their natural ooiours. 

In pinachromy, three collodion films are successively 
superimposed and coloured by the action of lighten certain 
sensitive chemical prejmrations with which the films are 
coated, thus making a true coloured photograph. The pro* 
cess has met with consideirablo success abroad, and is 
based on the light sensitiveness of the leuco-bases of the 
organic dyestuffs. While many of these leuoo-bases, for 
instance those of the safranines, are so oxidisablo that 
they cannot l»e isolated in a free state, there are others, 
like the leuconialachite green, w'hich can be easily produced, 
and are comparatively stable. These more permanent 
louco-basos, when exposed for some time to light, become 
strongly colourod. 

Dr. Koenig examined all the leuco-bases at his command, 
but found that when exposed to light, either by themselves, 
or in gelatin coatings, none of them gave results of the 
desired strength or brilliancy. SuliNcquentlv ho selected 
collodion as the supjxirt, and thus ohtaincc^ the desired 
increase in sensitiveness, the Icueo-baws, in the presence 
of collodion, becoming strongly oxidised after a compara¬ 
tively short exposure. This morcMised reaction ho attri¬ 
buted to the presence of the nitru: acid groups in the nitro¬ 
cellulose, and upon further experiment found that, 
like nitrocellulose, all nitric a<ud esters would react. 
The nitrous acid esters, on the contrary, and the isomeric 
nitro derivatives of the aliphstic and aromatic hydro¬ 
carbons proved ineffective. The iiitrosamines showed 
reactions similar to, but weaker than, those of the nitric 
acid esters. It is of interest that the light sensitiveness 
of the mixture of nitrocellulose with the leuco-bases is 
considerably reduced by the presence of urea or of anti- 
lyrine. This would seem to point to the fact that the 
euco bodies ai-e oxidised by nitrogen oxides, which sei^r- 
ate from the collodion. While nitrocellulose is by no 
rneHMs the most effective of such c(»mpounds, still greater 
sensitiveness resulting from the admixture of leuco-bases 
with the nitric acid esters of glycerol, glucose or mannitol, 
it is the most suitable com)x>und, as it acts at the same time 
as the film and a* the support for the picture. The light 
sensitiveness of the mixture of nitrocellulose and the 
leuco bodies can be considerably increased by the addition 
of nitromannitol. 

Blue pictures are produced with Icucosetocyanine, which 
is o-chlorotetraethyldiammotriphonylmethane; green 
with leuconialachite green, or with m-iiitro- or m-amino- 
tetraethyldiaminotrijmenyimothano; red with p-leuco- 
aniline, or louco-rhodaminc; violet with hexamethyl- 
p-lencaniline (the leticodiase of Violet 6B crystals), and 
yellow with leucofliiorescein or leucofiavaniline. The 
lixmg of the picture is effected with dilute organic acids, of 
which uionochloracetic aoid is the best; acetic acid or 
di- or tri-chloracetic acids cannot be used. 

The practical application of this process is as follows :— 
A sheet of paper is coated with the blue collodion mixture 
and exposed under its con’csponding negative. When 
the blue picture appears sufficiently strong, it is fixed in 
a 10 {>er cent, solution of ohloracetio acid, washed, coated 
with a thin gelatin film, and dried, ^is gelatin film 
serves to protect the first collodion coating from dissolving 
when the second coating is put on. The dry blue picture 
is then covered with the yellow collodion mixture and 
exposed under its conesponding negative, care being taken 
that the pictures register accurately. After exposure, 
it is fixed, washed and dried, and the yellow picture 
produced. The final red picture is obtained in a corres¬ 
ponding manner. On account of the complete trans- 
{larenoy of these very thin films, and the brilliancy of the 
colours produced, the prints appear very uniform. The 
fastness to light of pinachromy pictures is naturally not 
alMolute, but the dyestuffs used are relatively fast. * The 
poorest is the blue, but even this surpasses the ” blue 

e 'ints ” (cyanotypes) in fastness. The quantity of the 
uoo bodies necessary is extremely small; hence pictures 
composed of the tbree*ooionr films cost but a trifle more to 
produce than ordinary gum or pigment prints. 




In piaatjrpc. th« ieoond prooem, on the other h«vd, e 
•iat^e geUtio film i* to treated that a eueoeaeion of paper 
printi may be obteined Irom the coloured date a* often 
aa deetred. This makea {Hnatype eepeoially adapted to 
three-colour tvorir, and it ia nov bdi^ carefully tested 
for thia purpoae. A bicbromated gelatin ^te ia ezpoaed 
to light under a photographic negative, and the undecom- 
poaM bichromate ia removed by waahing. Finatype 
dyea have the property of dyeing the unhardened gelatin 
very atrongly, wbereaa the hardened portiona are either 
not coloured at all or very alightly. If moiat paper, 
coated vith apecially prepared gelatin, ia now brou^t 
into intimate contact with the gelatin layer, coloured oy 
means of a pintapye dye, in a short time a coloured papw 
picture with all the half tones is obtained, which appears 
strongly coloured on those parte not affected by light, 
while the moat exposed parts remain white. From this 
it is evident that in order to obtain a positive picture 
the bichromateil gelatin layer must be exposed under 
a diapositive. The facility with which enlarged copies 
can be made is especially important for three-colour 
photography, as the direct production of Irae-eized 
plates ill three colours offers many technical difficulties. 
Bv thia process the negatives can be enlarged directly, 
whereby all the details arc much better preserved than 
when an enlarged negative has to lie (irepared from the 
original negative. The print plates for pinatype, which 
are not sensitive to light, are steeped with the fllni side 
uppermost, for three or four minutes, in a Bensitiaing 
solution (2 grma of chromic acid dissolved in UOc.e. of 
water) in shaded daylight or lamplight. The solution 
must not be warmer than 20' C. Any bubbles of air 
should be removed with the finger or a brush. A great , 
number of plates may be sensitised, one after the other, ; 
ill the same bath. After the plates have lieen sensitisod. 
they are well drained and dried in a dark and not too 
warm place, free from dust. The sensitised plates keep 
much longer than sensitised pigment ]ia|)er, and preserve 
their qualities completely for two or three weeks. The 
diapositives tb be copied ore laid in a frame with the 
film side in contact with the film aide of a sensitisod print 
plate. The exiwaure time for a print plate is about the 
same as that for collodion pojier. Electric arc light is 
just as good as direct sunlight for copying. After copying, 
the pictures should be distinctly seen in brown colour on 
a yellow liackground. The print plate is now washed 
in running water until all undeoomi>osed chromic acid 
has lieen removed. Usually washing is complete in ten j 
minutes. The plates may now be dried or placed directly ; 
ill the dye solution. The well-washed print plate, either i 
dry or moist, which corresponds to the red filter negative, 
ia steeped in the blue dye solution comi>osed of 6 grms. 
of “ pinatype blue ” dissolved in 280 o.c. of water, and 
the dish rocked from time to time. The first dyeing takes 
about 18 minutes. The plate is then washed and rinsed 
until the water running off from it is no longer coloured, 
it should have the appearance of the dia|iositive full of 
detail, with almost transparent whites and intense shades. 
When the dyed plate is Wshed, a piece of transfer paper 
of the size of the plate is softened in cold water, all air 
bubbles being removed, until the paiier has become 
completely pliable and fully stretched. The paper is 
now attached to the plate, preferably under water, with 
the film side against the film side of the printed plate, 
and both removed from the bath, at the same time 
drainingoff the excess of water by a gentle motion of the 
hand. The plate is then laid upon a table, paper uojicr- 
iiiost, and protected with a piece of oiled silk or the like, 
and the paper firmly smoothed over with a rubber squeegee, 
from the middle outward, using moderate pressure. The 
operation ia similar to that in the pigment process. When 
the paper adheres satisfactorily it ia covered with a damp 
sheet and a glass plate, in order to prevent evaporation, 
and the whole allowed to stand 10 to 15 minutes, if desired, 
under a light weight. At the end of this time the meture 
will be found transferred to the pawr with sufficient 
strength. Tbe paper is now removed and hung up to 
dry. The print plate is now again placed for about five 
mmutes in the dyebatb, rinsed and the picture again 
transferred to paper aa above directed. These orations 
may be repeated aa often as desired. By repeated immer¬ 


sion in the dyebath tbe print ]fiate beoomes darker. 
Kevartbeless, Uie prints bom the ^ate ate quite nidfmxn, 
as only the exterior anrfaoe of the dyed plate haa action 
on the paper. The dyed {dates may be kept for any 
length M time after use, and ean be again employed 
after a fresh immersion in tbe dyebath. The dyeing of the 
print Plate corresponding with the green filter negative 
IS done in the same manner. For the dyebath 8 grms. of 
“pinatype rod” are stirred with a little'water to a paste, 
and then 3 to 6 o.c. of concentrated ammonia soTurion 
added. Sufficient ammonia must be used to com^etely 
dissolve the dye to a clear deep red solution. After abont 
five minutes the solution is diluted with cold water to 
280 c.c. After the red plate has been washed free from 
the excess of dyestuff, the blue picture ia softened in 
water and laid under water upon the red print plate. 
The operation is carried out in the same way as betoro 
described, the blue picture being easily sliifted under 
water, so as to exactly correspond to the rod print plate. 
When the adjustment is complete, the paper is held firmly 
against the plate with suitable clamps, leaving the film 
free. The film is then withdrawn, water again run over 
the plate, and the paper pressed firmly down with the 
squeegee. It is allowed to stand for 10 to 18 minutes, 
end the paper then removed from the plate. About 
30 minutes should be allowed for the first immersion of the 

S rint plate, corresnondiM to the blue filter negative, in a. 

yebath composed of 6 grms. of “ pinatype yellow ” 
dissolved in 200 c.c. of hot water; for subsequent immer- 
sions, five to ton minutes. The yellow transfer upon the 
blue and red ]>icture takes about 30 minutes. It ia advis¬ 
able to moisten the siqierimposed damp sheet well in order 
to prevent the films adhering to each other. To increase 
the picture’s fastness to light, and to harden the gelatin 
layer, the pajior is now immersed for about one to two- 
minutes in a fixing bath of 2 grms. of fixative chromium 
salt and iOO c.c, of water. After fixing, the picture is 
washed for about five minutes in clean water and hung up 
to dry. 

The principal advantage of pinatype lies in the nse of 
print plates, which are prepared in a simple manner witih 
the aid of light, allowing the preparation of a large number 
of paper copies therefrom by a purely mechanieal process, 
without further resource to light. The print plates can 
be kept and used again at any time, without the aid of 
light, for the preparation of paper copies. In consequeaos 
ot the intensity ot tbe pinatype dyestuffs and the immunity 
from spoiled pictures, pinatypes are very cheap. Pina- 
types are extremely fast to light, A three-oolonred 
pinatype is not composed of different films. A 
thin film carries all of the colours, which therefore Uead 
harmoniously. 

Pajicrs were also road by Maximilian Tooh on “ Modem 
I'liree-colour Processes,” and by Hoyt Miller on “ Three 
colour Photography." 


Nottingham Section. 


Meeting held at Nottingham, on Monlag, May 28(A, IjlOO. 


tss.. 1, M. C. rATOM vs THX CUAIS. 


A NEW BOTTLE FOB CULTUEES. 

BV J. OOLOIHa. 

At a recent meeting of this section, Mr. Droop Bichmond 
showed mo a fiat-sided bottle which he was using for 
cultures instead of Petri dishes. The bottle was very 
portable and convenient, and liad the additional advantage 
of being much cheaper than tbe Petri dish. By placing 
the gelatin uppermost it can be used for anaArobio cultures * 
if alkaline pyrogallic acid is pat os the under side. It 
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was. however, rather too thin to allow of stopping Iho 
liquefying growtliH with ailver nitrate, a very convenient 
iwaotic© which I ow'o to Prof. Hiltner, of Mnni<h. I 
therefor© der^igned the bottle ahown in Fig. 1, which 
wa» made for me by Mt>e«rK. A. (lallenkanijv, of 
London. 

The sides of those bottles are as flat as they c»)nld he 
made. The shoulders taf»er off so that a straight platinum 
needle, or a specially-designed silver quill holding a wtiek 
of silver nitrate, can roach any colony growing on the 
gelatin. 

Method of v^ing. —The bottle is first cleansed, jilugged 
with cotton wool, and sterilised, 20c.c. of nutrient gelatin 
or other medium are then added, and the bottle sterdised 
again. When remiired for us© the bottles are placed in 
warm water to melt the gelatin, and kept just warm enough 
to keep it liquid. 

The water, soil, or other substance to be analysed. Is 
so attenuated in sterile distilled water that I c.c. contains 
not more than 100 organisms. 

One c.c. of this attenuated liquid is then run into the 
melted gelatin, well shaken, and the bottle laid on its 
aide to eet. 

When liquefying colonies grow, sub-cultures may be 
m^e from them, and from colonies in their immediate 
neighbourhood, or if a count only is desired, these colonies 
*re noted and then stopped with silver nitrate. The 
remaining colonies can then go on growing till large 
mough to count. 

If it is desired to make an anaerobic culture, the bottle 
is turned over when the gelatin has set, and a solution 
of pyrogallie acid introduced; the bottle is then slightly 
rais^, and a small stick of potash introduced; the mouth 
i« then tightly corked with a rubber stopper, and the acid 
allowed to come in contact with thp soda. 


A NEW FRACTIONAL CONDENSER FOR STEAM. 

BT a. OOLDIBO. 

I have for some time been in want of a good supply 
of pure distilled water for and water cultures. Mid for 
use in the chemical and oacteriolqgioal laborAtories at 
the Midland Agrioultural and Dairy CSltege. It was neces¬ 


sary that this water should be quite free from traces 
of metals which are well known to affect the growth of 
plants and bacUiria. and also that it should be as fieo 
as possible from traces of ammonia. 

The iaboratonoM at Kingston are supplied with gas 
(made from gasolene), which for the purpose of making 
distilled water is too expensive. 

Steam from a large boiler some thirty yards from the 
lalH)rHtory, used for heating a drying oven and con¬ 
densed in u nopiHT condenser, gave impure condensed 
water. This condensed steam contained much ammonia, 
not easily driven off by boiling, organic substances which 
gave it a strong taste and smell, also traces of cop]icr 
from the condenser. 

As the water in the well at Kingston which supplies 
the laboratory and the boiler contains much gypsum 
in solution (some 220 jiarts total hardness j>er 10(1,000}, 
the pressure steam could not well lie used as a source 
of heat for boiling water to feed a condenser. 

I therefore designed the following modification of 
BousfieUrs apjmratuH (Journal Chem. Soc.. 1906, 740). 

The condenser consists of a copper box 12 ins. long 
by ins. wide by 14 biftb. It is divided into four 
compartments, which eoriimiinicato with each other by 
narrow slits on alternate sides of the box. Through the 
top of each of these compartments |H«s«es a tub© of Jena 
glass, which can be cooled by tap water. Under each 
tube is B cup of Jena glass. The tubes are so designed 
that condensed water from the top of the box should fall 
clear of the cups. 

The box is tin lined throughout, and the steam enters 
through a splash trap, also tin lined. 

This condenser did not at first give good results, as 
the steam came out through the cups and brought with 
it the moi*e volatile impurities. This was got over by 
Jointing them to a longer piece of Jena glass tube bent 
to form a trap. 

The condensed steam, though much more pure, still 
contained some ammonia and was not quite free from 
smell and taste. I therefore removed the tube nearest 
t*) the steam inlet and substituted for it a dropping funnel 
containing dilute sulphuric acid (almut 10 per cent.) and 

f mre potassium permanganate (about 3 percent). This 
iquirt was allowed to stand in the funnel, and was run 
through and through the separating funnel till nearly 
decolorised. 

This produced the desired effect, and the water from the 
tubes gave b&rdly any colour with Kessler solution ; 
the purest in this respect being from the tube nearest the 







GOLtaW^A ilSW’ FRAmONAt OONDFSaEft TOR STlSAM. 





Plan. 


o<»id<itoi» was porohftMd with a 
grant made by tnem for rcsearchei 
on nitrogen aBsiiniUtion. 

Mr. tiOLWiNn, in reply lo varioua 
queMtion«, said ho had not made out 
the cost of maki^ distilled water by 
the apparatus. Tne apparatus coat 
£5, which was very much under the 
cost of many other forms of con¬ 
denser which would not condense the 
same amount of water. It simply 
condonsed the waste steam* so t^t 
the cost was very little t>eyond the 
onpinal outlay. Whore the supply 
was short, the water used to condense 
the steam could be cooled and used 
over and over again. As to Dr. 
Caven’s question in regard to the use 
of ])ermangannte, he thought that 
the idea of using (lermanganate might 
bo develomd so that all organio 
niatt.er mi^t lie got rtd of. He must 
own that no often got in the boiler 
sK'am H slight taste, most from the 
third of the tulies, as the per¬ 
manganate HH now used did not 
destroy all the taste. I'here was 
some volatile organic substance left; 
but he did not exactly know what 
It was. The taste, however, did 
not interfere with the conductivity. 

At first, he tried sulphuric acid 
for absorbing the organic matter and 
ammonia, out it did not seem to 
answer so well. Instead of blowing 
steam through the solution, he 
thought it would be better to let 
llic! acid trickle over a series of 
funnels placed in the first chamber. 


steam inlet: but even the third tub© contained less than 
•(>•01 part ammonia jwr 1(H),(MKK 

Through the kindness of Dr. Sand, I was enabled to 
determine the conductivities of the water at the UrilviTsitv 
'College, Nottingham, but great difficulty was exjiorienced 
in bringing the sHinples into Nottingham, (iood results 
were at last obtained by drawing out the necks of small 
Jena flasks, filling them with water from the condensers, 
boding and emptying this water awiiv, then again filling 
them and qiiiekly sealing iif» the necks. 

Ordinary good distilled water, according to Bousfield, 
has a conductivity of some /> to !(► recijirocal megohms 
})er cubic centimetre. While water in-ejwired by Stas’ 
process of re*di8til!ation only foils just below 1 recijirocal 
megohm. 

A series of conductivities for water brought in in these 
flasks worked out at— 

Tube 1. 2. 3. Box. 

K 18 1*3 2-3 2-3 4*3 reciprocal megohms. 

The quantity of water yieldetl was also satisfactory, 
and amounted to 4| to 4| litres per hour from the throe 
tubes. 

The yield from the different tubes per hour was as 
follows 

Tube 1. 2. 3. Box. 

3520 c.o. 1610 C.C. 1210 c.o. 650 o.c. 

In the earlier experiments with the four tubes, 5 litres 
per hour were obtained. 

The condenser was made by Bender and Holbein, 
.Munich* 

In conolu^n, I wish to express thanks to the Qovem- 

xaent Grant Committee of the ^yol Society, os this 
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FLEMINO-METHODS OF BTOINQ A POTTEK’S KILN. 


(mty $1.1M4. i 


Scottish Section. 


Meeting held at Olaegow^ on Tueedag, March Qth, 1906. 


MR. DAVID PERRY IN THE CHAIR. 


METHODS OF FIRING A POTTER’S KILN : 
EFFECTS OF HIGH TEMPERATURES ON CLAY. 

BY J. ABNOLt) FLEMING. 

The increased demand which has arisen in recent 
years for more decorative articles has nccessitat4*d the 
employment of higher tem})erature8 and greater pro- 
cautiona in firing; at the present time, large numbers of 
articles are worked upon at the same time, using the same 
clays, which an) subjected to the same treatment, and 
these must be fired so as to ubtam the desired results as 
re^rds colour, size, and durability. 

The general construction of a potter’s kiln has remained 
very much the same for now over 100 years. The fires 
—of which there may l»e 10—are situated in the circum¬ 
ference of the base of the oven. The heat enters i>y 
*' bags ” built up inside, and by tiues. running more 
or less horizontally in the bottom or floor of the 
kiln, entering a well hole in the centre of the 
bottom; it then enters the firing chaml>or and 
ascends through bungs of M'ggars ” full of tlic clay 
articles to be fired to the crown of the kiln, where it is 
liberated into the air, or controlled by dam}>ers as 
occasion requires. The air regulator controls the 
amount of air to be introduced, and by careful manipula¬ 
tion by the fireman, forces the heat through the flues, 
thus heating the centre of the firing chambers as well as 
the “ring,” or portion immediately above the fires. 

The potter’s oven, or kiln, is. therefore, really a large 
reverberatoryjfumacc, in which the volume of the articles 
to lie fired is out of all proportion to the grate area of the 
tires. 

The clay articles absorb a vast amount of heat at fh<‘ 
beginning with very little apparent result, but the fuel 
consumption and the teini>prnturc increase as llring 
progresses. 

Tne fuel required must contain small ash residue, and 
must be free from sulphur, giving a good flame. A.s was 
the c&ae in all historical induNtricH, w'ood was the fuel in 
early times. Tliis explains many beautiful results of 
tire in bygone days. But although free from sulphur and 
other Impurities, and most suitame, it had to he given up 
owing to its acarcity. iSuitabl© coal has, so far, acconi- 

S lUhM t*he firing proc'ess economically and satisfactorily. 

only by the virtue of the fact that the stoking is inter¬ 
mittent. Bulphur is often found as sulphide of iron, 
aooompRnled bv siUccouN ash ; it runs on the bars,gradually 
tilling up the lire mouths, which, as already pointed out, 
have a limited grate area. The combustion of fuel is * 
variable, and imperfect at the beginning, having mixtures 
of oxygen, nitrogen, carbon monoxide, carbon dioxide, 
and hydrocarbons, contaminated with the sulphur 
from the coal. 

The construction and form of the tire of the kiln is 
ittch tihat it acts practically as a gas producer. Fresh 
fuel M carefully put on the front and top of the fire, 
allowing a mass of incandescent fuel to remain at the back 
to Ignite the gases that may enter from the fuel in 
amoke or uncomumed gases. I'hc fires are long. deep, 
and narrow. The average dimension is approximately 
S ft. in. long, 1 ft. 8 in. wide, end 2 ft. 8 in. deep. Borne 
of the early types had lar^ and wide hobs, and the 
fuel was piled on these, so that nothing but the products 
of combustion could enter the firing chamber of the kiln. 

Qai tiring was tried in our works very manyyearsago. 

It worked rerv satisfactorily and economically in a con¬ 
fined furnace for glass making, but the firing of clay'was 
not so successfully nor economically attamra. In firing 
clay at certain stages, it is important that the heat, after 
bo^ brought ^ a certain degree, ^ould be roainteined, 
neither allowing ir to inmase or decrease, sO that the 


deviser articles shall have absorbed the heat shown m 
the firing chamber throughout their cubical area. Only 
very large potteries could ado^ gas economically, as often 
the case may occur that another oven or kiln may not be- 
ready for tne firing process, or that several kilns may 
require firing at the same time. In Staffordshire this is 
I having considerable attention. Mcmd and other ^ases are- 
! being exjierimeDted with, and the rMults are awaited with 
i deep interest. So far, the gas producer has been attached 
i to each individual kiln, and no doubt as experience is 
gained in controlling the g^s as we do with the coal fuel, 
aimilar results should be obtained with economy and 
cleanliness in working. So far the drawback has been 
in controlling the consumption of the gas in the firing 
; chamber—a fierce heat obtains in one section, and none 
I in another, so much so, that sometimes one end of a 

■ brick could be very hard, and the other not burnt through 
, at all satisfactorily. 

To get the full benefit of the gas produced, the producer 
, requires to be in close proximity to the furnace using the 
gas, as the cooling of the gas from the producer to the 
. furnace involves a loss of heat from the products of com- 
' bustion. In order to make gas cheaply, production 
must not be intermittent. Btoraue would be required 
I for a pipe system, and that would be a serious drawback. 

{ DifHculties would arise when the gas is stored through 
: separation of tar, and consequent loss of a valuable 
; heating constituent of the fuel. Leakage of pipes also 
; would arise, and after all volatile sulphur compounds 
would remain. Nitrogen has no heating power, and in 
the most modern plants is extracted as sulphate of 
‘ ammonia and sold as a fertilizer and as a valuable bye- 
I product. In coal the hydrocarlions are at first driven 
j off slowly, and as the temperature rises to redness, the 
; carbonaceous matter begins to ignite, and to be effective 
in reducing the ferric oxides present in the clay to ferrous- 
oxides ; further, as the temperature iiicroases, the oxygen 
entering with the burning of the fuel gives an oxidising 
I reaction on the ferrous oxide. Iron is tlie chief colouring. 

' factor in clays, existing in several states of combination, 

I and exercises, under certain circumstances, an injurious 
pyrometneal influence. It is not a mere question of the 
presence of one of these, but often two or more influence 
the colour. To demonstrate the effect of iron as a colour¬ 
ing agent, and the complex reoctions of materiaU during 

■ firing, we may mention the thin, red Roman bricks, 

; burnt right through, and completely oxidised. We have 
! also the thicker bricks of to-day, varying from brown to 
! orange, according to the firing of the kiln, and the dryness 
j of the clay in the kiln. Then there are the jilum-colonred 
‘ Tudor bricks, fired with wood. The sickly yellow bricks, 

; blanched by added chalk, made from Loudon clay, are a 
; good example of the curious effect of lime ui>on ferric 
! oxide. But iron often combines with silica and small 

quantities of hmo and alkalies, forming silicates and a. 
i vitreous mass apart from any colounug effects. 

I Therefore, the fired war© will Ih) clean if the kiln atmo- 
' sphere is light, and the draught so manipulated that it is 
I sufficiently mixed with air —the firing will be of an 
oxidising nature. On the other hand, let the kiln atmo- 
i sphere 1^ slow and heavy, with little air, it is in a reducing 
> condition of heat, and the clay, if it contains much iron, 

I will be dark. 

The regulation of the heat, and its distribution through- 
: out the kiln from the circumferenoe to the centre, and the 
bottom to the top, is the duty of the fireman. As already 
pointed out, the heat would naturally all ascend the 
** bags,” as the fires are practically gas-producers, the 
fireman controls their action by the air-inlets and the 
dampers in the crown of the kiln. 

Coniraetion, as a pyrometer, is the method generally 
adopted of testing the amount of work the heat is doing, 
during the tiring process. Contraction in firing is entirely 
a different matter to contraction in drying; it depeneb 
on the rate of heating. When the substanoea are brought 
to a given temperature slowly, the cubical contraction .is 
always less than when they are rapidly heated, and tha 
difference increases up to 1000“ F.; at higher tempera¬ 
tures the difference generally decreases. Kaj^d firix^ has 
to bh carefully yarded against, m the pressure is very 
great from outside the kiln, to the low pressure of. 






the «tmof{diere hudde the kiln. The length of the erMcie 
ie ino ro Med owing to oontreotion, m the fire prooeede; 
on the other hend, there u a marked diminution in 
meaemremeat, or Tolnmey without any essential alteration 
in weight, hence contraction can only be explained by the 
fact that the body wMaesaeB hollow spaces which, under 
the Infioenoe of hea^ contract; this u fully determined 
by the actual porosity. Hence, the amount of porosity 
depends on the contraction of clay, and is thus used 
as a test by the potter, who applies his tongue to the 
fired piece of wi^ to feel the quality and quantity of 
suction. Clay contains oomlbined water, and shrinkage 
only begins after a temperature of 600“ C. has been 
attained; to drive ofi the combined water, it may be 
treated as an amorphous body. Therefore, capillary 
forces must be at work a« tlie temperature rises. This 
is the force which, in the case of rapid firing, shrinks the 
surface almost to vitrification, while the interior of the 
section is porous. 

The smallor amount of water in the clay, the smaller 
is the resulting cubical contrekctiou. Now, many articles 
are made of dry clay, in the form of dust, to obtain more 
exactitude. 

In practice it has been found that clay with a large 
I^ercentage of silica shrinks more during drying than 
firing, whilst with small proportions of silica, the contrac¬ 
tion is greater during firing than drying. It has been 
found that vertical contraction is greater than horizontal 
contraction. Contraction formed the basis of Wedg¬ 
wood’s pyrometer. This consists of a number of haH- 
baked pieces of clay, put into the kiln with the pottery, 
and taken out one by one, till the necessary contracti'ui 
of the clay is produced. This method is still relied on by 
many potters to control the firing. 

This system denotes not so much that the correct tern- 
erature has been attained, but rather that the firing had 
oen sufficiently high fur a long enough }>enod. These 
pieces of clay, when fired, arc put into a graduated slot, 
and the further they travel to the smaller end, the greater 
is the contraction and, consequently, the heat. 

These test objects serve to show the ]H>tter how the 
firing is progressing, and enable him to draw' his conclu¬ 
sions regarding the condition of the ware m the kiln, 
which is of greater imjiortanco than a knowledge of the 
temperature prevailing at any particular time. 

Tne chemical composition of clay is represented by the 
forniula Ais 0 a. 2 Si 0 ^. 2 H 20 , but little is known regarding 
the cause <n plasticity, notwithstanding the large amount 
of attention which has been given to the subject. 

To-day, the potter, in jiroducins white clay articles 
with some degree of certainty and regularity, makes a 
mixture of various substances. 

Blue ball clay forms one of the chief constituents. 
It varies in composition and colour from yelLowish-wlute 
to black. It is soft and plastic, and infusible when free 
from alkalis, iron, and other fiuxes. It is very refractory, 
retaining its form at a high temperature of fullv StXX)'' F., 
and is capable of containing a large percentage o! free silica. 
This not only increases the whiteness of the ware, but also 
counteracts the tendency, shown by clays with an excess 
of alumina in their oomixisition, to shrink too much and 
crack. 

Black ball clay is of a similar quality; it owes its 
distinctive colour to the quantity of carbonaceous matter 
it omitains, sometimes as much as 9 i>er cent. It burns 
whiter than blue ball clay, on account of the reduction 
of its sesquioxide of iron in the kiln by the reaction witli 
its carbonaceous matter. 

COTnish stone is another ingredient. It is a potash 
felspar, or orthoolase, which contains per cent, to 8 per 
cent, potash. It is mainly from the decom)K)sition of 
this that china clay is obtained. Stone is rich in |)otash. 
but china clay does not retain this, otlierwise it would be 
useless, on account of its non-refractory nature. China 
olay is fat and jdastio in various degrees, according to it« 
richness in alumina; it is dry and chalky when rich in 
eiUea. This latter variety does not sluink so much. 
Alumina is a most valuable constituent of ci^, and plays 
a deoisive purt in infiuenomg its properties. U is not <mly 
in itself dsmouH to fuse, but it alM increases the refractory 
nature of the sUicates. 


The free rilioa employed is fiint» a heavy and someiriikat 
Impure quartz. It is a orystatUne lilioa, oontainiiLg 
minute percentages of AlgOg, 0 a 0 » and Fe| 0 ^. It^ 
calcined to change it into amorphous silica, beflomlw g 
then easier to gnod. Jje ChateUer and Cramer invei^ 
gated this calcining of Hint, showing how at about 006* 0* 
it expanded 10 per cent. This pves some reasons for 
*'duntage'* and expansion, especially in silica bricks*. 
It is an Indispensable ingredient, and endures the highesk 
temperatures without alteration. The oo*effioieat of 
expansion of a ** body may be increased by a^ing filnt,. 
as clay has a very low oo>emoient, whilst flmt has a high 
one. 

The plasticity of a clay is not a measure of its tensile 
strength Too much olay is often as bad as too much, 
flint or silica. 

We therefore find physiol structure and chemical 
composition for the potter are inseparable, and are not 
only in themselves inifiortaut. Such refractory sulMtanoM 
as SiOj, AI 2 O 3 . F 03 O 3 , and CaO, when mixed intimately,, 
are found to fiux under the influence of comparatively 
very moderate heat. A furnace built with fire'briok andi 
lime mortar will flux into a black glass mass with very 
moderate heat in a very short time. 

To a potter a flux may not necessarily be a fusible body,, 
but one which, when added to the other materials com- 
prisins the '' body,’* increases their fusibility. 

On account of these complex reactions which take place 
in firing, practical firing tests must be made, if only to add. 
to the value of the chemical analysia ^ger felt that 
some systematic range of trials should be adopted, and. 
made cones varying from 600“ C. to very high tempera¬ 
tures. 

But, after all, the beat test has been found is to h^t a 
portion of the clay that is being fired to a certain degree of 
vitrification. In practical working the form of the artiolea> 
I affects result os the clay may have a differeut volume in 
each case. 

No law as to firing and quantities can thus be laid 
dow'n. If two or more kilns l>e built, so far as one can see 
alike in every rcs^iect, no two of them will fit© in the same¬ 
way. For the plotter the pyrometer must be possessed 
not only of reliability and to give constant records, but 
the personal factor in manipulating should have no efieot 
on its acoura^'y. 


Sydney Section. 


Meeting held at Sydney, on Wednesday, May 0fA, 1906. 


rROFKaaoK n. uviatuDax, r.R.8., in thi cerib, 

THE ESTIMATION OF TANTALUM BY MAEIGNAC’S 
METHOD. 

BV ARTHUB TIQHE, 

In an attempt to estimate tantalum as the pentoxide 
by Marignac's method, considerable difficulty was exper. 
lenced in obtaining the crystals of the double fluoride 
(KjTaF,). In all the text liooks consulted, it is directed, 
after dissolving the mixed oxides of tantalum and niobium, 
to add a quantity of aiiid mtassium fluoride equal to one- 
quarter of the weight of tlie mixed oxides. But on con¬ 
centrating to about 7 C.C., and cooling, I found that the- 
crystals of the double fluoride did not appear, or only 
sparingly so, until a further quantity of acid potassium 
fluoride had been added, the best results being obtained 
with an amount equal to twice the weight of the ore 
taken for the assav. H'he proportions specified in the 
text books are evi(iently erroneous. 

I also found that when the mixed oxides were drisd is 
an air-oven, they became almost insoluble in aqueous 
hydrofluoric acid, although if transferred at once, without- 
drying, they were renSily soluble. It Is, therefore, 
necessary to determine their weight by a reparate experi¬ 
ment. 
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ess OBITUARY, a. I.—PLANT, APPARATUS & MACHINERY. 


Obituary. 

THOMAS ROYLE. j 

Thomas Roylo wa« bom in Salford in 1837, and wa« 
brought up at Crayford, in Kent. When thirteen 
yeara of age, he entered the worka of the Swainland 
Winting C^., and there worked liiM way up to the 
position of manager. He subsequently studitMi at | 
the Royal School of Mines under Prof. A. W. Hofmann, ■ 
and took first-class certificates. After a year or two | 
as a calico printer at Foot’s Cray, Kent, he entered ! 

the colour works at Greenford Green, founded by [ 


Dr. W. H. Perkin, and. later on, became maoam of 
Burt, Boulton, and Haywood^s odour >yorka at 
SilTertown, where he remained some thirteen years. 
He then went to America, and built the works of the 
Mead Phosphate Co. at Charleston, S.C., but soon 
returned to this country, and became manager of 
Hardman and Holden’s tar distillery, near Manchester. 
He also orecUnl cyanide works in Germany, and 
works at Riga for Agthe, Fey, and Co. He was a 
chemical engineer of exceptional capacity, ability, 
and ex[ierieiK-e. Thos. libyb was an original member 
of this Society, and served on the Council; he was 
also a Fellott of the Chemical Society and of the 
Institute of (’hemistry. He died on Juno ‘ind, leaving 
a widow, four sons, and two daughters. 


Journal and Patent Literature. 


I.--PLAirr, APPARATUS & MACHINERY. 

{Continued from page 631.) 

English Patknts. h 

KUn 9 ; hnvts. tn tunnel -. A. A. Gory, Reading. 

Pa., U.S.A. Eng. Pat. 12,874. June 2J, 11)05. 

Bis Fr. Pat. 366,838 of 1905 ; this J.. 1906. 21.—T. F. B. 

.Vacua ; New vufhod of producing -. F. Soildy, 

Glasgow. Eng. Pat. 17,933. Sept. 5, 1905. 

A RBCBITACLB containing metallic oaleiiim is placed m 
oominunioatioD with the vessel to lie exhausted, and is 
provided with means for placing it in communication 
also with a supply of a gas (oxygen, hydrogen, carbon 
dioxide, &c.) oa]>able of being completely olisorbed by 
heated metallic calcium. The air is first piinijied out 
by a mechanical or other exhauster, and a current of 
oxygen or other gas passed through to cx}>el the residual 
air. The pump is trieii starte<l again, and afterwards 
the metallic calcium is heated, when it absorbs all remaining 
gas.—A. 8. 

Vacua: Jmpts. in the production of -. F. Soddy, 

Glasgow. Eng. Pat. 5349, March 5, 1906. (8ee 
preceding abstract.) 

Mbtaluc barium or strontium may be used in place of 
calcium for absorbing the residual gases.—C. K. 

Fiitere'; Centrifugal -. L. C. Trent. Van Trent, 

Col.. U.8.A. Eng. Pat. 20,866, Get. 14, 1905. 

8kb U.S. Pat. 806,213 of 1905 j this J., 1906, 7.—T. F. B. 

FiUen; Impi*. in -. A. J. Boult, London, From 

E. Goldman & Co., Chicago, Eng. Pat. 2991, Feb. 7, 
1906. 

Thb filter is composed of two or more superposed vertical 
oylindriool cosing, each containing a numoer of super- 
poeed filter cells. The casings rest upon a base between 
two pillars, connected at the tojp above the filters by a 
movable cross-piece, which comes a screw. The latter 


serves fo apply pressure to a cover or top piece, which 
rests on the upper filter casing ; tlie whole series of filter-' 
is consequently pressed between the top piece and th«' 
base. tW liquid to be filtered enters the casing at the 
bottom, and passes through (lie cells to a central pipe, 
which has an outlet at the bottom of each casing. By 
an arrangement of flexible connections the filters may 
be worked in senes or in parallel. — W. H. C. 

FiUerM ; Jvip/M. in -. A. J. Boult, Ixindom From 

E. Goldman & Co., Chicago. Eng. Pat. 2992, Feb. 7, 
1906. 

The invention relates to filters, which consist of a number 
of superpohcd cells encloseil in a vertical casing, and 
held togetlier by pressure applied by a screw from a cross¬ 
bar above (see j>rece<iing abstract). The cross-bar and 
the upper half of the casing are made to swing out side¬ 
ways in order to facilitate the removal of the cells. The 
gasket joint, between the upper and lower halves of the 
casing can be broken by means of a cam worked by 
a lever. — \V. H. C. 

Boiling apparatun for lujuide containing or depositing 
udid smstancee. O. Faller. Basel, Switzerland. Eng. 
Pat. 24,737. Nov. 29, 1906. 

The claim is for improvements in apparatus described 
in Eng. Pats. 463 of 1872, 9499 of 1892 (this J., 1893, 
510), 8763 of 1900 (this J.. 1901, 460). and 20.147 of 
1902 (this J., 1903, 202). The improved apparatus 
consists of a tubular heater, A. a vapour-sedating 
chamber. B, and a solids-depositing chamber, 1), con¬ 
nected as shown by the tubes, C and £. The tubes of 
the heater, A, are slightly inclined, to prevent solid 
matter from accumulating on the sides, and the heating 
jacket projects into the chamber, B, so that the liquid 
in the upper ends of the tubes is not cooled by contact 
with the body of liquid in B. which would tend to cause 
the choking up of the tubes by the depotiti<m of solid 
: matter. In consequence of the circulation of the liquid 
! in the direction indicated by the arrows, the separated 
solids are carried forward, and settle in that port of the 
vessel, B, which is over the tube, C, and insteid of falling 
book upon the tubes of the heater, A, and choking them, 
they are carried down the tube, G, into the veosel, D, 
where they ooouimiUte, From time to time they are 
removed tlurough the door, F, and the liquid retunu to 










J«tt it )«M.j 


Cl. ii.—fuat, OA8. a wht. 



th« h<^at«r through the tube. E. Claim is aUo modi* for 
a douldu conslruction in which there are two heaters. 

-W. H. C. 


Evaporating liquids: Apparatus for -. B. Grove, 

Charlottenhurg, Germany. Eng. Pat. 2.'i,R,V2, Deo. », 
1905. 

Seb Fr. Pat. 360.618 of 1905 ; this ,1., 1906, 462.—T, F. B. 


United States Patents. 

Dryer. A. T. Collins, Swarthniore, Pa. U.S. Pat. 823,262. 
June 12, 1906. 


where H perfornu work. The air is cooled by the expaa. 
tioD, and (he vapour is condeneed, and colleote in a peri. 
pheral ohamber surrounding the turbine, the ooUeotioa 
being assisted by the centrifugal force developed.—W. H. C. 

Drying pulverulent and other materials; Process and 

apparatus for -. J, Savary. Fr. Pat. 302,310, 

Jan. 10, 1900. 

The material is first passed through a jacketed preheater 
and thou through the dryer proper, the inlet and outlet 
: openings of which are provided with double slides or 
doors to prevent the entrance of air. The dryer has hollow 
heating shelves provided on the inside with gills or blades, 
and over which the material is moved by rakes ; (he 
shelves are heated by injecting into them the steam or 
vapour given oit from the material on them, after it has 
been sui«rheated. For this purpose the steam is with¬ 
drawn from the dryer, and passed through a compressor 
to increase its tem]Hirature before returning it to the 
hollow shelves. The condensed liquid from the hollow 
shelves is |iassed through the jacket of the preheater in 
order to utilise the heat in raising the tem|>erature of the 
material before it reaches the dryer proper_W. H. C. 

Dryer /or animal or vegetable rnateriais. E. Stanber. 

Fr. Pat. 362,477, Jan. 17. 1906. 

The invention relates to a drying drum, which is rotated 
lietween a furnace and a chimney, the material to be dried 
being fed in at the chimney end, and carried forward to 
the outlet, near the furnace end, by an Archimedian screw. 
The furnace gases travel in the opjKisito direction, and 
dry the material, which leaves the drum by a number of 
holes pierced in the side of the drum just before it enters 
the furnace casing. The invention claimed consists in 
turning inwards the edges of the outlet end of the drum, 
and carrying them backwards into the interior in the 
shape of an oiien-ended funnel, which extends so far 
that it covers the outlets, and protects the dried material 
from the fire. It further serves the purpose of imparting 
a whirling motion to the fumaoe gases.—W. H. C. 

German Patents. 

Evaporation of liquids in a vacuum; Apparatus for 

the -. E. Piissbiirg. Ger. Pat. 106.045, Deo. 10, 

1903. Addition to Ger. Pot. 162,237, Aug. 28, 1903. 

j The patent relates to apparatus of the type in whieh 
a heating drum rotates in the chamlier containing ^e 
liquid to be evaporated, whereby a thin film of the Uquid 
is produced on the surface of the drum. In order to 
prevent the liquid coming in contact with the ends of 
the drum, these are furnished with protective outer watb ; 
aiul to prevent oil from the stuffing-boxes on the central 
shaft lieing drawn into the evaporating chamber, special 
oil-collectors are provided.—A. 8. 


The material to be treated is made tO travel along a 
jacketed trough by a conveyor formed of disconnected 
blades mounts on a shaft, which passes axially through 
the trough. Each of the blailes has a scraper attached 
to it by a bolt at one end, so that the scraper falls by 
gravity, follows the contour of the trough, and removes 
and pushes forward any material which escapes the 
action of the blades themselves.—W. H. C. 

Centrifugal maekine. F. Kaehl, Berlin. U.8. Pat. 
823.948, June 19, 1906. 

See Ger, Pat. 156,562 of 1903 ; this J., 1906,629.—T. F. B. 
French Patents. 

Separation of vapours of volatile liquids diffused or con¬ 
tained in air; Dynamo-thermal process of -. A. 

Barbexat. Fr. Pat 361,389, Aiiril 17, 1905. 

The prineiple of the procaw oonsists in compresring the 
dir containing the vapour to be separated, in a rotary 
oompresaor, and then, after pauing.it through a pnunre. 
equalising vesMl, allowing it to expand in a tnrbiae, 


Filtering drum with endless filter cloth. W. Guenther. 

Ger. Pet 166,354, Sept 13. 1904. 

In ordinary drum-filters with endless filtering cloths, 
either the drum must be removed from the containing 
box, or the end of the box must be removed, in order to 
pul the filter-cloth in place. According to the present 
invention, the filter-cloth is introilueed through an annular 
slit in the end of the oontaining-tmx, ann a ** closing- 
ring ” is provided for closing the slit.—A. S. 


1I.-FUEL, GAS. AND LIGHT. 

(Continued from page 684.) 

Suction gas producers for bituminous and small-sited 
fuel. C. Diegel. Stahl u. Eisen, 1906, 80, 796—798. 
The body of the producer for bitnminoos fuels oonsists 
of a oireuiar bricKwoik easing, which at the top and it 
a point about one-fifth of the way down is built inwards 
so as to form oiroular ledges to support irO* tnb^ 
upper and narrower of these tabes forms the feed, and ORE 
be oloMd at the top by a lid | its open lower -end projeet* 
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* little wey into the top of the wider tube, which is open } 
nt both ends, end the bottom of Midiioh reaches about 
half-way down the producer. It will thus be seen that 
when the producer is llUed, the fuel in the bottom portion 
reaches the walls, but is surrounded, in the middle and 
upper portions, by two annular spaces which do not 
oommunioate with one another. The hot gases from 
the bottom bed of fuel rise into the lower annular space, 
and are thence taken off by a pipe to the engine. Their 
heat carbonises the fuel in the iron tube, and the gases 
and tarrv vapours produced, rise into the upper annular 
■pace, whence they are taken off by a pipe to the bottom 
of the producer, and by means of a steam jet are driven 
with the air into the bed of fuel at the txtttoiu. The 
fuel in the bottom section of the producer is thus always 
coke, and the gases taken to the engine at« 
from tarry and other condensable products. The gases 
pass, on their way to the engine, through a cooler, a 
scrubl)er, and a purifier, and the steam for the steam^jet 
is derived from the evajxjration of water iu the pii>es of 
the cooler. 

The producer for small fuel is rectangular, and has 

stair«^ates ” along the bottom of two op{X>site sides, 
with hopi)er8 for fuel above each. An inverted V of 
brickwork, parallel with the hearths, and a little above 
the middle neight of the producer, shelters tite exit pi^x*, 
which starts from the angle of the V, and ensures an 
open space free from fuel below it. The air passes from 
the pates (which from thoir form cannot be choked by 
the fuel) through the fuel to this central space, and the i 
gases are thence drawn off as usual.—>J. T. D. | 

Oas anal^tis i Sodium hf/posulphite lhi/dro*ulj)hiie] in i 
—. H. Franzen. XaIIL, page 715. | 


Oas producers i Apwratus for /sedsM and smoothing the 
/IMS tn —L. wesselsky, Dreadeu, Saxony. Eng. 
Fat. 20,445, Oct 10, 1905. 

Sxa Addition of July 11, 1905, to Fr. Pat 835,291 of 

1903; this J., 1906, 116.—T. F. B. 

Oaseous mixture ; Method of and aj^ratus for pro¬ 
ducing a combustible -. C. K. Harding, Chicago. 

Eng. Pat. 21,369, Oct. 20, 1905. 

See U.S. Pat 803,634 of 1906; this J., 1906,170.—T. F. B. 

Acetylene gas ; Puri/Uaiton of -. G, F. Jaubert, 

Paris. Eng. Pat 24,418, Kov. 25, 1905. Under Int 
Couv., Nov. 28, 1904. 

See Fr. Pat 360,356 of 1904; this J., 1900,116.—T. F. B. 

Oases J Impts. in the cleansing of -. H. N. Potter, 

New York. Eng. Pat. 12,210, May 25, 1906. Under 
Int. Conv., June 10, 1905. 

The gases are freed from dust and suspended particles 

bv passing them through a porous screen coa^ with 

silicon monoxide powder, (oee Eng. Pat 20,788 of 

1905 ; this J., 190(1, 434. )-C. S. 

UNiTED States Patents. 

Coifcc brigueiles ; Process for the manufacture of —, 
L. L. D. Zuiderhoek, Amsterdam. U.S. Pat. 824,680, 
June 26, 1906. 

See Eng. Pat 17.900 of 1904 ; this J., 1905, 836.—T. F, B. 

Carburetter. A. Akesotx, Assignor to Standard Gas and 
Heating Co., Worcester, Mass. U.S. Pat. 823,382, 
June 12, 1906. 


English Patents. 

Power and hevU from highly tx}ii)sim svhsUinci's ; Impts. 

in devdoping -, and in apfsiratus therefor. J. do 

Dios, Tejada, New York. Eng. Pat. 22,125, Oct. 30. 
1905. I 

The explosive is explo<led in a series of small charges i 
in a detonating chamber. A ]>orlion of the resulting gases | 
is used to operate the charging and detonating mecbauisin. I 
and the remainder is either utilised directly for producing i 
power and heat in separate apparatus, or it may be stored I 
iu reservoirs for future use.—W. H, C. 1 


Smoke-consuming furnaces; Impta. in -. J. O 

Bclimidt, Mfinchswaldo, 8axony. Eng. Pat. 25,454 
Dec. 7, 1905. 




The air enters the hollow bars, c, through the opening. R, 
provided with the regulating door, a, common to ail the 
bars, and o^ierated by the rod, t. The air, warmed by its 
passage through the hollow bar, c, passes thrpugh the 
opening, of, into the ash-pit. r, which has an opeiuug, o, 
clo^ by the door, ♦, kept in position by the counter- 
weight, A, and through which the ashes are removed. 
From the ash-pit, «, the air passes through the opening, /, 
into the furnace, where it is caused to pass close to the bed 
of fuel by the low furnace crown, u. A further thorough 
mixing and combustion of the gases takes place in the 
combustion chamber, x, formed by tbo two bridges, ar 
and y, at the rear of the furnace.—W. H. C. 


The apparatus consists of a containing vessel, 1, supplied 
with the carburetting liquid through the pipe, 8, which 
asses through the vent pipe, 3. and is provided with a 
oat-valve. 10, to maintain a constant level of liquid in 
the container, 1. The air to be oarburetted enters by the 
pipe, 14, and travels in the direction indicated by the 
arrows through the carlmretter, which is formed of a 
number of concentric cylinders, 15, 10, 23, and a conical 
pipe, 24, 25. The liquid enters the carburetter from the 
oontoiner through the perforations, 17, and the valves. 
19, and the corburettea air leaves the vessel, 1, by the 
pipe, 26, surrounded by the collapsible bag, 29, and by 
way of the pipe, 33.—W. H. C. 



















d. U.-FaEL, QAS. k Uism. 


Cfua^gewrating furnace. (X A. Buszell, N«wburyport, 
Mam. U.S. Pat S24,337» June 26, 1906. 

Thi gaa-geueirating lurnaoe compriaei a furnace body 
provided with a steam-ffenerating chamber, and encloeed 
m a gaa-iaoket. The ^'Ohamoer ia interior, and pro¬ 
vided wito a bottom fuel-grate, below which is a combined 
ash-pit and gaa mixinK-cnamW with caa-tight closures. 
Between the fire-ehamMr and the env^oping gas-iacket 
is a space forming a water-jacket, which optms at tne top 
into the steam-chamber. Steam is delivered, under 
pressure, into the fire-chamber above the fire-line, and 
passes through the fuel-bed and grate into the gas mixing- 
chamber. An oil-feed pipe extends through the fire- 
chamber, and ia provultnl with a delivery iK»rt beneath 
the ^ato, where oil in gaseous form is delivereil. The gas 
mixing-chamber is provided with gas-)K>rts in communi¬ 
cation with the gas-circulating jacket.—W. C. H. 

Caa^producer. H. CJerdes, Berlin, Assignor to American 
Suction (las Vroclucor Co., Lansing, Mich. V.S. Pat. 
824,353, June 26, 1900. 

The fuel-chamber is formed by a casing, and a hearth 
extends beneath the chamber. Standards are arranged 
on the hearth on op|X)Hite sides of the casing, and guide- 
flanges on the standards. The ends of series of horizontal 
plates, arranged in different planes above the hearth, 
and on opposite sides of the centre of it, rest \ipon the 
guide-flanges. These plates form a stepped supjiort for 
the fuel within the chamlier, from the centre to the walls 
of the casing, with laterally-extending air-passages ijetween 
the 8tex>8.—W. C. H. 

Gaa-produeer ; Suction -. E. Higgins. Assignor to 

American Suction Gas Producer Co., Lansing, Mich. 
U.S. Pat. 824,358, June 20, 1906. 

The producer described consists of a easing having a 
“fire-lining ’’ enclosing a combustion chamber, a grate of 
basket form in* the lower jxirtion of the chamber, and an 
ash-pit chamber bcncatli the grate, extending (liametri- 
callv across the producer, through the lining to the walls 
of the casing. There ia a horizontal air inlet jiassage into 
the casing, which opens into a horizontal semi-annular 
air passage, this passage being formed by a segmental 
baffle-piste, forming a jiortion of the supporting wall for 
tb© lining. The air enters by the central horizontal inlet, 
and passes both ways, through the semi-annular passage 
into the opposite ends of the ash-pit—W. C. H. 

Oaa-produccr. K. Hilprecht, Assignor to American 
Suction Gas Producer Co., Lansing, Mich. U.S. Pat 
824,359, June 2C, 1900. 

The suction gas-prtiducer described consists of an outer 
casing, and an inner casing tafiered downwards, and open 
at its lower end, the space between the two forming an 
annular fuel chamber. Tlie grate is arranged below the 
opening of the inner casing. The gaa generated is with¬ 
drawn from the gas chamber within the inner casing 
through a suiteble outlet pipe. A vaporiser is arranged 
in the upper portion of the inner casing, the conical or 
tapered hood of which forms a shoot down which fuel 
passes to the fuel chamber, from a hopiier above the hood. 
Gases from the vaporiser and from the fuel chamber can 
be mixed, and conducted by a pipe to the ash-pit chamber 
below the grate.—W. C. JL 

Gai’producer. E. Sandner, Assignor to American Suction 
Gas Producer Co., Lansing, Mich. U.S. Pat. 824,364, 
June 26, 1900. 

A HOLLOW member passes transversely across the fuel 
chamber of the producer, the outer waifs of this member 
being of inverts V-shaped cross-section, and the inner 
wall of cylindrical cross-section, and opening centrally 
downwards into the mass of fuel, thus forming an eduction 
conduit through which the generated gases are drawn. 
The space between the wails of this hollow member forms 
*A water chamber, in which vapour ii generated and 
commingled with the air drawn through the casing. 
The top of the vaporiser is provided wi3i a detachAble 
cAp.~w.aH, 




Ehxhoh FaTXVTS. 

Reiort'oven for Ike earhoniaation of peof, teooid, wtfll 
return of the gaa given off into the furnace. £. Stauber. 
Ft. Pat. 362,497, Jan. 18, 1906. 



The apparatus consiats of a furnace, a, with a door, x, 
by which the supply of air is regulat^, a carbonising 
chamber, 6, above which is a chamber, d, where the peat 
undergoes a preliminary drying, and a ooohng chamoer, 
e, for the carbonised residue. The peat is charged into 
the drier, d, through the hinged doors, e, and its passage 
into the chambers, 6, and c, is regulat^ by the slides, 
g, and h. From the cooler, e, the rewidu© falls into trucks 
through the oi»ening closed by the slide, t. The products 
of distiiiatiun (>ams by the pipe, k, to the condenser, wi, 
and the uncondensed vapours and gases pass on by th# 
j>ipe, p, into the furnace, any excess going directly to ths 
chimney, /, by the branch, r. The quantity passing in 
either direction is rcgiiJated by the valves, a, and t?, A 
tank, w, fed with water froin without, is built into tbs 
brickwork, and communicates with the coil, t, in which 
steam is generated and superheat^ by the beat of the 
carbonising chamber, and then delivered by tb© valved 
pipes, p|, and pg. into the gas-pipes, k, and p, to cans© sa 
mcroas^ circulation of the gases.—W. H. C. 

Oaa-producer. P. M. V. Guignard, Fr. Pat 361,331, 
April 6, 1906. 

The claim is for a producer with an open, easily detachable, 
water-jacketed bottom piece, from which the clinker can 
be easily removed. The water-jacket serves to cool th© 
bottom piece, and to produce steam for use in the pro¬ 
ducer. The bottom piece has an inner ring, on which tlm 
fuel rests, screwed into it by a square-traded screw, 
which presents a large contact surfT between the ring 
and the bottom piece so that the heat is readily oonduetea 
away from the ring. The gas leaves the producer near 
the top, and passes r t through a duat-separating chamber, 
and then through a water seal into a ooKe eoruober down 
which water is caused to flow. The producer proper ia 
supported on one side by the washer, and on the other 
by a leg bolted on to it, leaving the space below free, ao 
that access can be easily bad to the bottom for olmkering. 

—w. H. a 

Cfaa generator. Kynoch, Ltd. Fr. Pat 362,436, Jan. t6, 
1906. 

See Eng, Pat 13,517 of 1904 ; this J., 1905,666.~T. F. B. 
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iS9i7 81, l»e. 


Oxygtn ; Production of -, for nut in eombuation titotors. 

P. Winand. Fr. Pat. 862.624, Jau. 19, 1906. Tnder 
Int. Oonv., Feb. 9 and 16, 1905. 

Sek Eng. Pat. 3121 of 1906 ; this J., 1900. 632.-T. F. B. 

Ineandetcence by gaii,ohlainv.d by the. a'lijUcation of arti/icml 
threads in the form of hydrated refractory oxides to moist 

atmos-pherts; New prf>eess of -. A. M. Plaissetty. 

Second Addition, dated Jan. 9. 1900. to Fr. Pat. 321,H03, ■ 
May 2, 1902. (See this J.. 1003, 29] and 647.) 

This addition to the original patent covers the use for 
ificandescenc^e mantles of threads of eellulo.si' or its , 
direct derivatives in the form of hoiiiogeneonH filainenth 
that have lost their natural cellular structure, obtained Ijy | 
solution of cellulose or of its substituted derivatives m ■ 
an appropriate solvent.--IV. C. H. ' 

German Patent. 

Oases; ProcesM of and npparnius for filtering -- • 

H. Ai>el. (icr. Pat. 106.614. Mav 4. 1905. Adthtion ■ 
to Ger. Pat. 160,013, Nov. 22. 19(U. 

The gas before being ^aissefi through the series of filtering 
layers described in Ger. Pnt. 160,013 (this J.. 1906. 633). 
is conducted through a water-separator of the ordinary . 
kind, provided with baffle-plates to form a 7ig-zag path , 
for the gas. The spaces l)etweeri the baffle-plates may ; 
be filled with “ wood-wool.’*—A. S. 


m.—0SSTRUCT!VE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued front page 634.) i 

Ammonia as a by-product in cokr-makiny : Vseof gypsum | 

for the. recoi'cry of -. H. Warth. Chem. News, I 

1906, 98, 269—260. ' 

Ih places where large quantities of sulphuric acid are not i 
available, the author recommends the use of calcium ! 
sulphate for the recovery of ammonia from gas-liijuor. | 
A sample of gasdiunor contHining 2*6 grms. of ammonia ; 
per 100 c.c. was well shaken with plasti^r of Paris, allowed 
to settle, and the clear liquid drawn off. From the tdear [ 
solution it was found jK>»ail>le to recover 97 |>er cent, of t 
the ammonia present in the original gus-liquor. viz., j 
17 per eent by boiling the solution, and absorbing the ; 
evolved ammonia in 8uli)huric acid, and 80 per cent, by \ 
concentrating the residual solution to obtain crystallised | 
ammonium sulphate. If it were desired to dis^-iensc { 
altogether with the use of sulphuric acid, the gas-liquor j 
nugnt be first treatt*d with calcium sulphate, the solution ! 
drawn off and treated with ferrous sulphate, the pre« | 
cipitated ferrous suljihide removed, and the clear solution ' 
evaporated to obtain crystallised ammonium sulphate. ' 
It was found iKissibie m this way to recover 95*4 i>er 
cent, of the total ammonia.—A. S i 


irood diittillntion tin the. Vntted Sinks ; Census of -. 

Oil, Paint, and JJiug Kcp., July 2, 1906. (T.R.) 1 

The Director of the Census has announced the result | 
of the tabulation of the statisUos for wood distillation , 
for the calendar year 1904, forming a part of tlie census I 
of manufactures of 1905. Following is a summary of 
the report *. — 

The statistics for the 141 establishments cngagcxl in < 
this industry are summanseii m the following statement:— : 


Capital . 

Materials used— 
Total cost ... 
Wood- 
Cords .... 

Cost. 

Lime— 
Bushels .. 

Cost. 

bcsla— 
Founds .. 
Coat. 


$10,&0a.979 

t4.S47,770 

696.144 

11.783.004 

628.334 

8101,068 

371,780 

86,484 


Crude wood alcohol— 

Gallons. 

Cost. 

Bifioke, cost. 

All other materials, cost . 

*Producto. total value. 

Woo<l alcohol, crude— 

Gallons . 

Value . 

Eeflued— 

GnlloiiH. 

Value . 

Acetate of lime— , 

Founds . 

VuJiip . 

(’harci)ul— 

Bushels. 

Value. 

All other products, value. 


8,723.001 

81,076,166 

822.088 

8068,070 

87.818,483 

6.664,871 

82.161.613 

4.816.846 

82,618,886 

105,141,361 

81,474.082 

2b,860.065 
81.107.073 
8.164,620 


* Exclusive of wood distillation products valued at 11.208,885. 
made in establishments engaged primarily in the manufacture of 
other products The principal items included in this amount are : 
—I’ruac alcohol. 129,367 galls., valued at 140,148 : rettned alcohol. 
1.&H5.8D7 galls . valued ut 8824,280. and charcoal, 6,045,157 
bushels, volueil at 8290,102 


Petroleum of good quality ; Attempts to obtain - .without 

chemical refining. K. Charitschkow. Westnik shirow. 
proiuval., 19(9), 7. 61. Chem.-Zi'it.. 1906, 80, Rep.. 
205. ‘ 

On repeating the treatment recommended by Deichler 
(Ger. Pat. I(.>0.717 of 1964; thin.]., 190.5, 1295). namely, 
warming the crude oil for some time in presence of I pei 
cent, of metallic sodium, and then diKtilling under a 
reUux condonKer, the author colle^-ted two fractions, 
one coming over below J.50 C.. the other (lamp oil) 
between 156 and 276^ V. In I'olour they were equal 
to the ordinary refined productfci, but the light fraction 
had a more pungent smell. In imint of a<-iditv, the use 
of sodium made little difference to the light fraction, 
but considerably reduced that of the lamp oil. It is con¬ 
cluded that, though the method is capable of economising 
caustic soda in refining, the acid itrrx’ess i.s still ne(?essary, 
and the advantages are dimmisned by tlie higher con¬ 
sumption of fuel n^qiured in the preliminary heating 
process.—0. 8. 


Enolisih Patent.s. 

Mining "deads" ; Treatment \distiUatwn'\ of -— . H. 
Kop|»erH. Ksseu-Kuhr.. (iermunv. Kng. Pat. 15.513^ 
July 2H. 1965. 

See Fr. Pat. 356,578 of 1905; this J., 1906. 12.—T. F. B. 

Tar, naphtha, and like hydrocarbons , Oxidation and 

distdlatwn of -. Soc. Anon, des Combustiblea 

Industnels, Haine-St. Paul, Belgium. Eng. Pat. 
10,182. Aug. 8, 1965. Under Int. CVmv., Dec. 19, 1964. 

See Fr. Pat. 349,214 of 1904 ; this J., I90.\ 608.—T. F. B. 


French Patents. 

Deconiposiiion of (he products of distillation during car¬ 
bonisation . Process for avoiding ——. H. Koppors. 
Fr. Put. 362.56.5, Jan. 18, 1906. 

A ct'RRBNT of inert gas, that is. a goe which has no chemical 
influence on tlie reactions taking place in the coking 
churnher, is introduced above the charge for the purpose 
of hastening the removal from tlie chamber of those 
products w^hich may become modified by prolonged 
contact with the heated interior. It is preferred to use 
for this purpose h iiortion of the coke-oven gases them¬ 
selves after they liave been cooled and purified- In 
addition to the above action, the introduction of cool 
gases into the oven keeps down the temperature of tlie 
space above tlie chorge. If desired, a gas or vapour 
which acts chemically on the charge may be introduced 
along with the inert gas.—W. H. C. 

Coal and other substances; Distillation of and 

apparatus therefor, J. Bowing. Fr. Pat 8d2,506, 
Jan. 18. 1906. 

See Eng. Pat. 580 of 1905; this J.. 1906, 171.—T. F. B. 

























a/lT.--<JOLOXJRlKa l«ATTEfi8» 4a <3u iri--PBJEPAliINa. BIJBliiOT 


Aetione ; lnAu0trial manufaetun of Soo. 

C»ma*. et Cfi*, Pr. Pat. 301,879. April 14, 1905. 
J?EB Eng. Pat. 8757 of 1000 ; this J.. 1900, 634.—T. F. B, 

Mineral oUe and eimUar enbstance*; Proeeee for pre^ 
ranng emvleione of heavy ——. J. P. Van der Ploee. 
Fr. Pat. 301,895. April 19, 1905. 

See Eng. Pat. 7699 of 1905 ; this J., 1906, 423.—T. F. B. 

IV.—COLOURING ‘matters AMD 
DYESTUFFS. 

{Continued from page 635.) 

yifrophencd&ulphonie acid«; Study of the -. K. 

(3n»hm and (>. Knerht. J. nrakt. (hem.. UMm, 78, 
519—5.37. 

Experiments were made to prepare aulphonio acids 
from f)-, W-. and ^^-nitrnphenolB witli tlie following resultH:— 
o-Nitrophenol with conrantrated sulphuric acid or chloro- 
Bulphonic acid gives one sulplumic acid. C;,Ha()H(N(X 2 )- 
1:2:4. If iiiereiiry he adiled to the reacting iiiixtuie. 
several Bulphonic acids arc produced, hut only one of those, 
an o-nitrophenoltrisul})honic acid, was isolated in the 
form of its barium salt. wi-NitrophenoI gives a sulphonic 
acid when acted on by Bulphunc acid, but not by ehloro- 
Biilphonic acid, and mercury ucoeleratea the reaction. 
The jfOHition of the groups in this acid is not known. 
p-Nitrophenol gives with Hulphunc acid, but not with 
chlorosulphonic acid, one sulphonic acid, 

NOg,1:2:4. The reaction is accelerated but not other¬ 
wise changed by addition of mercury or boric acid. 

The greater readiness of o-nitrophenol to react with 
chlorosulphonic acid than w- and ;j-nitro]>heno) is explained 
by the directive influence of the two groups already 
attached to tlyo benzene nucleus.—C. E. F. 

DyetitufjA ; New -, fixed hy lueUdUc oJiide mordanift. 

Poirrier and Ehrmann. Bull. Hoc. Jnd. Mulliouse, 
1906, 70. 69—71. 

(In heating for an hour on the water-hath, dinitrosoresor- 
einol (H parts) with resorcinol (36 parts) and hydrochloric 
acid (0 jiarts). a dyestuff is formed which dyes tissues 
mordanted with iron oxide, alumina, and chromic oxide, in 
yellowish-brown shades. Mononitrosoresorcinol (7 jwrts), 
similarly healed with aniline (in parts) and hydrochloric 
acid {I 0 t> jiarts), yields a compound which dyes iron- 
mordanted tissues in greyish-blue, and ulumina-mordant<*d 
tissues in blue shades. Mono- and dinitrosoresorcinol. 
when heati'd alone with hy<lrochlonc acid, also give 
dyestuffs, of the same class, but dedcient in dveing 
power. 

C. Vauchor, who has examined the above dyestuffs, 
along with one prepared by heating together nitroso- 
2.7-dihjirdroxynaphthaIeiic, pyrogallol. and hydrochloric 
acid, hnds that they possc.ss u general similarity in 
eheuraoter. They aro insoluble in water, and easily 
soluble in alkalis. '^Hiey all give yellowish-brown shades 
upon iron oxide, chromic oxide, and aluminium hydroxide 
mordants. When printed in amnioniucal solution, and 
steamed, they give brown colouis which are inferior in 
intensity to that vielded by an ammonmral solution of 
dinitroresoroinol (this ,7, 1899, 270).—-E. B. 

Cohuring matters from inolaiaes, ((•<•. Wichnrdt. 

Z. Ver. deutsch. Zuckerin l., 1906, 595—,596. 

The author descril>e8 the manufacture of a dyestuff 
from ammonium molybdate and molasses, vmasse, Arc. 
Ground ammonium molybriate, (NH 4 ) 2 Mo(Ji. is dissolved 
iiv hot water, and molasses or vinasse is added to the solu¬ 
tion in the pro^rtion of 1 )>Art of molasses to 16 parts of 
molybdate. After warming for a considerable time the 
fiolution becomes g^u. Addition of some dilute sulphuric 
acid causes the solution to become bluish-green, and with 
more aoid, deep blue. The dyestuff may be precipitated 
by addition of spirit, and if .excess of molybdate 
has not been used, the supernatant liquor may be ^ured 
off, and the residual dyestuff freed from sugar by washing 


with water. The purified substance is slowly dried on 
the filter, s^und, and sifted. The product thus obtained 
is exactly similar to *^»uneral indigo,” Mo^O?, and behaves 
towards aoids and alkalis just nUe the latter. If the 
filtrate is treated with milk of lime, and again neutralised, 
the sugar may be recovered. The dvestuff may be used 
for dyeing linen, cotton, wool, and silk, as well as for the 
preparation of pigments, since it possesses great covering 
l>t>wer, and is very stable.—L. E. 

' Ferru-cyanx/gen co7>ipoutidM; Seduction of blue. —«•. 

I M. Kohn. Vll., page 695, 

i Vltramicroecope; The -, and itA application in 

i chtmiAtry. h. Michaelis. XXIII., page 715. 

Umteo States Patent. 

Dye and process of making game ; Disazo -. T. 

Kroeher, Assicnor to Society of Chemical Industry in 
Basle, Switzerland. I'.S. Pat. 823,793. June 19, 1900. 
See Fr. Pat. 358,444 of 19(1.1; this J., 1906,368.—T. F. B. 

French 7*atents. 

Indigo paAtea : Process of obtaining highly concentrated 

I preparations of -. Farljwerke vorrn. Meister^ 

Lucius und Briining. Fr. Pat. 301.357, April 12, 1005. 

I See Eng. Pat. 73»(» of 1905 ; this J., 1906. 259.—T. F. B. 

1 Indigo U'hite ; Process for (draining prcjKirations of — 

I suitable for rats ana jmrtieidarly for the fermentation 
1 rat. Farbwerke vorm. Meister, Lucius und Briining 
Second Aildition. dated April 17, 1905, to Ft. Fat. 
i ,‘160.068. March 6 , 1905. 

' See Eng. Pat. 4647 of 19(k>; this J., liKXl. 174.—T. F. B. 

Hydroxynaphthnbenzaldehydinsulphonic acids and their 

' derii'ulires ; Pn/eess of making -L. Classella und 

Co. Fr. Pat. 361,393, April 18, 1005. 

See U.S. Pat. 807.117 of 1005; this J., 1906,05.—T. F. B, 

Dyestuffs for cotton ; Process for prejMtring diatofisabU 

[.4 so]-. L. Cassella uml Co. Fr. Pat, 301,397, 

April 19. 1905. 

■ See r.S. Pat. 813,1.55 of 1906; this J., 1006,260.—T. F. B. 

r>-Nitro-'2-nwinophenol and [Asc] dyestuffs derived there^ 

from ; Process for making -. Act.-Ges. f. Auilin- 

fabr. Fr. Pat. 361.405, April 22, 1905. 

See Eng. T'afs. 7910 and 7910a of 1005; this J., 1806, 

I 121»8.—T. F. B. 

I 

I 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING. AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

{Continvtd from page 030.) 

i “ Kern" silk ; Chtmirul chnracitristics of ——. G. 

Gianoli. Report of the Milan ComiiiisKion cm Bilk. 

! Kev. 06n. doi. Mat, Col. 1901!, 10, 199—201. 

I Until reeently. ]>ractical men attributed great importanoe 
I to th(^ colour, smell, and handle,” in order to judge if 
I silk were ]>ure, and in ease of doubt they boiled off the 
silk in order to determine the percent^ ot fibroin present. 
Howt*vcr. the differences which aro always met with in 
silks of the Pomlyr nuiri of the same race or of the 
same cross even when cultivated in the same district, 
and the inequalities which de^iend on the culture, food, 
Ac., do not permit an accurate judgment of the silk on the 
determination of the fibroin alone, as this has been shown 
to vary from 73 to 84 jwr cent. Since the proportion 
of matter soluble in a soap solution may vary from 10 
to 27 per cent., it h possible to increase artificially 
the proportion of ** impurities ” which is nsually found 
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in the fibre, and this makes it necessary to establish 
limits between which this proportion can vary owing to 
natural causes. To show whether silks of known purity 
had chemical properties nuffioiently characteristic, ten 
well-known samples were exainined, with the following 
result:— 


Mlnimuui. j Maximum | Mean. 


flatter soluble in: 

B per cent, soap solution .. 
Distilled water at 50 —56' C. 

Ether.. 

Aih. 


per cent. 
£1*440 
0*447 
0*104 
0*726 


per cent, per rent. i 
2.V9i:4 22*H6.’i 

1*05B 0*617 

0*451 0*275 I 

i*oua 0*H5:i 


The silks examined being from different Provinces, 
these limit-K were taken aw standards of }>urity. fuul 
eimilar determinaliuiiN with mure than a hundred HainpUs 
have confirmed the resultH. In order to show the effect 
of the extractive matter in the water used for unwinding 
the cocoons, expf'riments were mode in winding (’hiuese 
cocoons in water which contained from lb—27di grms. 
of extractive matter (from the chrysalides, &c.}, the 
variation being due to the condensation of steam. 

The silk obtained, gave the following results, compared 
with the same silk wound with ordinary water : — 


Water ‘ 

roiitaiiiiiig I Ordinary 
extractives. water. I 

_. _ i _ I 


18-H5 

0 * 1 » 

0 * 2 » 

»*82 


These figurea show remarkable differences, duo to the 
presence of extractive matter in the water used for un¬ 
winding. The following figures show the results obtained 
with various species of silk :— 


1 

Lom on 

^ Boiling 



Bpecles. 1 

washing. 

off 

Ether. , 

Ash. 

White Kutals . 

0*57 i 

22*16 

0*66 

o-ss i 

'White Turkestan. 

0*32 1 

21*44 

0*H1 

' 0*91 1 

Yellow Adrisnople. 

0*54 

24*88 

0*35 

0*88 ! 

Y-llow Greek. 

White Chinese crossed with 

0*6tf 1 

1 

24*64 j 

0*26 

0*91 j 

yellow Italian. 

0 59 

22*48 

0*30 

0*81 1 


Lom on boiling off. 22*63 

Loo* with water —SS*" C. 3*f3 

Bthea* extract. i o*66 

Ash . ' 1*14 


distilled water, heated to 60° — 66° 0. on a water-bath, 
and left for half an hour; the water is ^en changed, 
and the silk left for another half-hour at the same tem¬ 
perature. The faert that the loss may not exceed 1*5 does 
not show that the silk is pure, as the water only removes 
soluble substances. The silk should also be treated with 
ether, as the proportion of natural silk soluble in this 
solvent varies between well-defined limits. 

The piesenco of inorganic adulterants can usually be 
found by an aah OHtiiuation, os the amount in a pure 
silk very s<‘ldom exceeds 1*0 per cent.—A. B. S. 

iSt7k ui('iyhh<l ivitk tin, awl of good retii/danrc to light 

Scaled Note No. 1377, Feb. 3, 1003. O. Meister. Also 

Heport on Hauie by K. Orandmougin. Bull. Soc. Ind. 

Mulliouse, HIOC), 128—133. 

Silk heavily weighterl with phos[>hate and silicate of 
tin IS liable to become tender on storing, esj)ecially if 
exposed to .sunlight. The spontanoouH formation of red 
spots, where both dyestuff and silk arc destroyed, has 
also lieen frequently observed, and has occasioned very 
heavy losses to silk dyers. It has been established, m 
particular by tlie work of Sislcv and of Gnehm re.spectively, 
that the spots are caused by Mie preseni'C of sodium 
chloride, perhaps also by the jircsenco of traces of copper 
(eee O. Meister, Chein.-Zeit., 1110*’^, 30). Precautions 
have consequently been taken, which have considerably 
diminished the frequency of this complaint. In his 
coinniunication. O. Meister states that silk heavily 
weighted hy tlie tin-silicate-phosphate process may lie 
rendered eoiut>letelv immune from the formation of spots, 
and also from tlie liabilitv to bi-corne Umder on exposuio 
to light, by treatment with a pre^wiration of ammonium 
thiocyanate, glyoi^rin, boric acid, and tannin. Thus, silk 
weft yarn weighted 100 fair cent., and then after-treated 
was. It is stated, unaffected hy exposure to bright sun¬ 
light for several months. The same silk not after-treated 
had considerably diminished in strength and elasticity 
after an ex^msun^ of only a few days. The process has 
been successfully employed since 1002 in a large silk 
dyebouse. Graudmougin points out the great importance 
of this work to the silk trade, osjiecially in view of tho 
approaching expiration of the agreement between tho 
Zuricli and CVeleUl manufacturers. This agreement, by 
which the weighting of silk warp was limited to 20—30 
Iier cent., and that of silk weft to tKi—80 j>er cent, was 
not renewed at the Turin International Conference in 
1905, the settlement of the question being referred to a 
special committee.—H. L. 

Wool : Effect of chlorine on --. L. Vignon and J. 

Mollard. Comptes rend., 1906. 142, 1343—1345. 


The slight variation in tho figures, even with silks 
•from very different places, is explained by the fact that 
t-he cocoons, during winding. &o.. are treated with a rela¬ 
tively large quantity of warm water, which causes tho 
4ilfforencos due to the nature of the cocoons to disajipenr. 
The determination of the matter solnhle in water at 
65* C. has become of gr^at imjiortanee, indicating 
indirectly whether extractive matter, soap, glycerin, 
dextrin, glucose, borax, or other matters soluole in water 
have bm added to the silk to increase its weight. In 
order to allow for differences m tho water employed for 
vrindingi it has lieen decided by the International Gongross 
that the amount soluble in water must not exeeeif 1*5 
per cent. Owing to the difficnlty in drying silk at 119'— 
120^ C.. the temperature employed in conditioning has 
been raised to 140* 0. If the silk contain sulmtances such 
as glycerin, some of these are vaporised with the water, 
and thus cause too high results to be obtained for the 
amount of water. 

Another difficulty in the testing of silk is the sampling.*’ 
Goooons from the same lot have given differences of 
9 per cent, in the amount of ffbroin present, and portions 
of the same silk have shown differences of 2*03 per cent. 

In the Milan Laboratory the samples are placed in tubes 
of nickeled copper or aluminium, and heated air under 
pressure is nass^ through them. The tubes arc closed. 
Md alloweo to cool in a desiccator before weiring. 
The silk is then plunged into ten times its wei^t of 


' The authors have examined tho effect of chlorine, as gas, 
I as chlorine water, and as bleaching powder, on wool 
when used to bleach it. They find that it modifies the 
; wool, and may under certain conditions entirely destroy 
I it. Tho wool loses up to 10 per cent, of its woight; the 
' treaUnl wool dyes more readily than the untreated, giving 
dec|x<r and more brilliant shades. Tho elasticity and 
' tenacity of the wool are usually diminished by the treat- 
I mont, but tho fibres still readilv felt together, and the 
j tendency to shrinkage is greatly Icssenod.—J. T. I). 

I Lappings," composed of woollen and C(Mon tissueSt 
I emfioyed in tissue printing ; Note on the manufacture 
\ of ——. C. Rollin. Bull. Soc. Ind. Mulhouse. 1906. 
I 76, 59—62. 

I Certain tissues employed in lapping the impression 
; cylinders of printing machines for the purpose of giving the 
, necessary elastic pressure to the tissues to be printed, as 
I these pass between the cylinders and the printing rollers 
I in the operation of printing, and made by fastening 
j together by means of a solution of india-rubber a web of 
woollen tissue and one or more, usually two, webs of cotton 
cretonne *') tissue, frequently, after being in use for a 
short time only, become unfit for further use owing to the 
cotton tissue on one or both sides of the woollen tissue 
becoming in parts detached from the latter. This 
ooouirenoe is sometimes caused by the chemical action on 
the india-rubber of compounds present in the printing 
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mlxtom efflf^oyed. Sometimes it is dm to meohenioel 
oftoses. Of thciee, it it oommoniT sssomed thet babbles 
sir left between the severe! lavers of tissoes in the 
prooess of mpering the leppins,” constitute a ^Muent 
source of the damage. The author, however, attributes 
it primarily to the different elasticities of wool and cotton, 
the tissues stretching to different extents under the pressure 
to whioh they are sabjeoted in the printing operation. 
To prevent it xrom taking place, it is recoxnmendea that the 
woollen tissue should be stretched to some extent before 
attaching it to the cotton tissue or tissues, and that the 
lapping ** thus made should not be stretched more than 
is necessary when the impression cylinder is being wrapped 
with B. 

NUrosamine JRed [ParanitranUine Red];, Mf^od of 

printing -, in association with sidpkur dyestuffs 

and iiMigo. C. Favre. Bull. 800. Ind. Mulhouso, 
1906, 76, 67—68. 

SuLFHTTB dyestuffs and indigo may be printed in con¬ 
junction with Faranitraniline Bed on tissues prepared in 
■odium ^-naphtholate, but the latter cannot be kept long 
l>efor© printing. The necessity for preparing in /5-naph- 
thol is avoided by using for the red a mixture conipoNcd of 
“ Nitrosamino Red ” (this J., 1894, 2180). “^-Naphlho! 

R dissolved in the requisite cmantity of caustic soda- 
lye, and sodium sulpWioinoieate (Turkey-red oil) 
with the addition of a small quantity of an easily deoom- 
jKisable salt, such as ammonium oxtdate, the whole being 
thickened with gum tragacaath. The following are suit* 
able proportions:—1*2 litres of a paste made from 360 

f 'rms. of ** /3-Naphthol K,** 360 grms. of ** caustic soda- 
ye,” 0*4 litre of sodium sulphonoinoleato, and 2*4 litres 
of gum tragaoantli paste (75 grms. per litre), are mixed with 
2*4 litres of gum tragacanth paste, 60 grms. of ammonium 
oxalate, and 2*4 litres of a paste prepared by mixing 1 kilo, 
of ‘‘Nitrosatnine Red ” paste with 2 litres of gura tragacanth 
thickening. 7’ho ammonium oxalate may bo omitted 
from the printing mixture, and applied to the tissue in the | 
form of a preparation-solution (10 grms. per litre), | 
double the proportion of caustic soda employed in the j 
above mixture Ming in this case taken. After printing, ; 
the tissues are steamed for two minutes, soured, washed, 1 
and soaped.->£. B. 


heintz*9 results do not entirely accord with the autiior's, 
but this matter is considered of' little importanoe. 
Grosbeinte adds that, without detracting in any way 
from the merit of the author's note (dated Aug. 13,1903), 
which appears to be the Bret to be pubHshed relating to 
the subject, the firm of Soheurer, Lauth, and Co. in 1897 
and for some time afterwards made use of phenol in 
some of their printing-mixtures for wool. The addition 
was not made to all the mi.vtures, as it was found that 
the phenol had a harmful influence on certain shades. 
The 11S0 of the compound was ultimately abandoned, 
as, owing to the presence of impurities in the p^uot 
at first employed, an objectiouaDle smell, whioh it was 
impossible to icmove, was left in the tissues. The use 
of pure phenol, it is ntaled, is unattended by this draw¬ 
back.—R. B. 

a-Naphihijlamine ClarH ; Discharging of -, hy means 

of\ hydrosulphilC’\sulph<mjUite-]formaidthjdc ♦» the 
absence of iron, salts, L. Baumann and G. Thesmar. 
Z. Farben-Ind., 1906, 6, 221—223. 

In a sealed (communication to the 80c. Ind. deMulhouse, 
No. 1559. dated August 25, i9()5, the authors, together 
with Hug. dOHcribod a method of producing oolourw dis¬ 
charges on o-Napthylnmine Claret with nydrosulj^ite- 
(siilphoxi late- Iforiualdchydc without the addition 
of iron salts. The principle consists in increasing the 
luudily of the Huljuioxvlato-formaldehydc preparation 
at the moment of reaction, ?az.. during steaming. Aoids 
cannot ))c directly added to the printing-mixture, as they 
docomi)OHo Biilphoxylate-formaldehyde, and the object is 
attained by lulding a volatile organic base in conjunction 
with an organic a(‘id or organic acid ester. (H all the 
organic tried, o-anisidine yields the liost results. 

Mono-methylaniliiie and o-toluidine arc also good; aniiino 
and ordinary toluidino have a weaker action. Xylidine 
and ciiinidine being less volatihs are also unsatisfactory, 
unless the goods are subjected to roiMiated steaming. 
The best organic acids or derivatives thereof are, in the 
order of ofiiciency, levuiinic acid, methyl and ethyl tar¬ 
trate, oxalic, citric, benzoic, salicylic, lactic, succinic, 
phthalic, and gallic acids. Examples of printing-mixtures 
which yield a good white discharge are given in the follow¬ 
ing table: 


Wool i Printing - with printing-mixtures containing 

phenol. £. Justin-Mueller. Bull. Soo. Ind. Mulhouse, 
1906, 76, 72-74. 

Based on the observation that wool prepared for printing 
by treatment with chlorine, is more readily moistened by 
water than wool not so treated, endeavours wore made U> 
find a compound possessing the property of instantaneously 
moistening this fibre, with the object of enabling it to bo 
printed in the unchlorinated condition, and thus to dis¬ 
pense with the operation of chlorinating. Phenol, ethyl 
alcohol, and Turkey-red oil were found to have, in different 
degrees, the desir^ property, the first acting the best. 
An addition of 30 grms. of phenol jier litre of the printing- 
mixture suffioes in most oases to give, upon unprepared 
woollen tissues, colours almost as intense as those produced 
upon prepared tissues with similar mixtures from whioh 
the phenol is absent. Tbe effect is greater when the 
tissues, before pnnting, are treated with acid, e,g., by 
boiling for half an hour in a bath containing 10 per cent, 
of their weight of sulphuric acid. In the printing of 
chlorinated tissues, the addition of phenol to the black 
and dark blue printing-mixtures serves to give well 
defined and regular impressions. The use of phenol is, 
moreover, very advantageous in the printing, by the 
Vigoureux method, of woollen slnbbmg, wnioh it is 
impracticable to prepare with chlorine. 

H. Grosheints, who has been asked by the Mulhouse 
Industirial Society to report on the above |Mper, states that 
the printing-mixtures oemtaining phenol, give on unohlorin- 
atM wool, shades only dightly aeeper thsm those obtained 
witix tile mixtures in orcOnafy use, and much paler than 
thoee produced with the latter mixtures on chlorinated 
woo). Still there is nb doubt that the moUtening of the 
wool is greatly aided by the weeenoe of tiie phenol. 
lu regara to the treatment idih (ralj^uric aeid* Geos. 


400 

400 

400 

400 

B50 

400 

Starch-traosoanth thioken- 
ing solutioa. 

400 

400 

400 

400 

360 

400 

Hongalite C. 

ao 

20 

30 

30 

30 

30 

Hodlam rloinoleate. 

160 1 





O'Aniridliis. 

80 , - 

- 

- 


- 

UoDO-metbylanlUne. 


160 

125 

150 

125 

o-Tolnidluo. 

- - 

- 

30 

- 

30 

BlmetfaylanUine. 
i.«vaUiuo acid. 26 pet coat. 
Motiiyl tartrate. 2S* B. 

120 ; - 

— 

— 

— 

— 

- , 10 

10 

16 

- 

— 

. ! — 


.. 

120 

- 

Benzoic sold. 

- . - 

- 

- 

- 

16 

Citric acid. 


1000 


After printing, the goods are thoroughly dried, steamed 
—if nece.(Harv repcatmlly—for four iiiinutes in the 
Hmall Malher Platt, rinsed, soajied. and dried. Most 
ingrain dyeings can Im discharged white in this way. 

Printing-mixtures for coloured discharges are readily 
prepared hy dissolvitig basic dyestuffs in the aromatic 
base, and tannin in tbe thickening solution. Qallo- 
cyanine dyestuffs may also be used with or without the 
addition of a mordant. The goods are passed through 
a weak bichromate solution, rinsed, soa^l in the prosonoe 
of tartar emetic, again rinsed, and dried. 

With regard to the comparative advantages of the old 
ferrio-oitrate-nitrite prooess (see this J., lOOfi, 871) 
and the above, the authors state that the formmf is stiU 
exolusivoly employed by thorn in practice, although tbe 
iron salt affects the shMc of oert^ baric, particolariy 
yellow basic, dyestuffs. The new prooess is free from 
this disadvantage) and yields satiuaotory results lor 
coloured disobaraes. On the other hand, tiie printing- 
mixtures are liable to run, owing to the large quanti^ of 
aromatic base that is required; and consequently the 
white produced on light printing rioths is liable to be 

» 
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blurred and indistinct. Thus, a satisfactory white can 
onlv be produced W the new process on heavier clotlis, 
suon as sateens. This difficulty in obtaining a good 
white in oon|unction with coloured discharges rendei’s 
the new process practically inferior to the older one. 

-H. h. 

a-Nwphthylamine Claret ; Improvc-d of producing 

whUe and cofourerf dischargee uptm - \wiih the 

aid of Sctopalinc and Alizarin Orangey V. Wilhelm, 
Bull. Soc. Ind. Mulhou^}e. 76, 190(1, 84—93. 

With “ dry hydroavlphitf {hyposulphite ).—“ l^y 

hydroBulphite ” (B.A.S.F.), employed in a neutral 

medium, c.g., in the ]jresenre of dextrin and glyeenn, 
gives an imperfect discharge on tissues dyed in n-Naj»hthyl- 
amine Claret. THHchargeK are. liowcvcr, icadily (H»tajnc(l 
when certain basic dyestuffs are acided to the inixlurt'. 
Thus, a hive discharge is producj^l with a mixture of “ dry 
hydroBulphite ” (300 imrts). ground to a smooth paste 
with glycerin (150 jMirts), the paste being poured into a 
solution of dextrin (125 parts) in glycerin (125 parts) ami 
water (60 parts), to which, are added, first, a solution of 
Thionine Blue (30 parts) or Tfischarge Navy Blue S 
(M.L.B.) in phenol (76 parts), and then a solution of 
tannic acid (7.5 parts) in glycerin (7.5 parts). )'<Uou. 
pinl\ and green discharges are pnxluced by substi¬ 
tuting for the blue dyestuff in this mivture, Auramine, 
Rhodamine OG, and a mixture of Auramine and 'rhionine 
Blue, respectively. For a white discharge^ “dry hyiiro- 
su^hito ’ made into a paste with glycerin (550 }>art8 of 
a 06 per cent, paste) and thickened with dextrin {2(Mi 
parts) and caustic soda-lyo (250 parts at 40° B.) may be 
used. The tissues printed with these inixtures* are 
steamed for four minutes, passed through a bath of tartar 
emetic, and soaped at full width. This method of dis¬ 
charging does not, however, give regular results. The 
coloured discharges lose their purity of shade as the 
printing proceeds. Further, tlie undissolvcd hydro- 
sulphite present in the printing-mixtures scratcdies and 
damages the printing rollers. 

l'H8C}targes unth sodiurn hydrf)SidpkUe-{Hulpho.nflait-) 
formaldehyde .—When this is printed upon tissues dyed 
in a'Naphthylamiae Claret, which arc afterwards treated 
in the same manner as tissues dyed in Paraiiitrauilmc 
Red, a half discharge is procluoed uj>on the Claret with 
a mixture which is sufficiently concentrated to yield a 
oomf^ete discharge upon the Bed. In the presence, 
however, of certain dyestuffH which appear to have 
a “catalytic” action, a nerfect discharge of the (3aret 
results. The dyestuffs wnich have been found to act 
most TOwerfully in this connection are Hctopaline (Geigy 
and Co.) and nitro-alixarin. With eacli of these whi^ 
discharges are readily obtained. While, however, to 
give good results, the nitro-ali/.ann requires an addition 
of caustic soda orcaustiii jKitosh to be made to the printing, 
mixture, and the steain employed in the steaming 
operation to be as dry as )>OHsihle, the Setopaline acts 
best in a slightly acid mixture and in the presence of 
glycerin, i.c., a hygroscopic agent. Again, the 
thickening for thenitro-ali/enn mixture is gum, whilst that 
for tho J^etojialint' mixture is gum tragaennth. The 
printing-mixtures are comjKised as follows:—(“White 
A”) Gum tragacanth paste (369 fiarts), Setopaline (10 
parta) dissolved in phenol (40 parts), and glycerin (150 
parts), which arc mixed together, and heated to iS0° c., 
at which temperature the “ Hydroaulphite NF ” (460 
parts) is added, and dissolved. The function of the phenol 
m this mixture, it is explainetl, is probably that of a weak 
acid. “ White B ” consists of “ Hydrosulplntu NF ” 
{500 f»arts) dissolved at 66° (!. in gum solution (200 jiarts 
of a 33 per cent, solution) ami water (60 parts). The 
solution is cooled to 31° 0, before nitro-aliznrin (70 parts 
of a 20 per cent pMte) is added, and complotdy cooled 
before a final admtion of oaiistio potaah-lyo (200 parts 
at 60'* B.) is mwle to it “ White H ” is not adapted for 
printing in oasooiation with Aniline Black, the acid 
vapours dis«&gage<i from the printing-mixtures emtiloywl 
in producing the latter, neutralising the alkali in it. and 
prev«rting it from acting projtwiy. For printing in 
oonjunotion with this colour, White A,” which is free 
from this defect, is nied. “ White B ’* may be prepaied 


with “ Hydrosulj^ite NF concentrated,” haif as much 
of this as of ordinary “ Hj^drosulphite ” being taken. 
On the other hand. “ White A ” does not discharge so 
well with the “ oonoentraled ” as it does with the ordinary 
” Hydroaulphite NF.” This is probaWy owing to the 
Betopallne becoming transformed by the former product 
into a compound devoid of “ oatal^ic ” action. The 
addition of an excess of tannic acid, however, keeps the 
dyestuff in an active condition. Advantage is taken of 
this in the i>repHr«tion of coloured disoliai^s. The " con¬ 
centrated ” prepanition, moreover, gives hotter results 
than the otdinary preparation with certain dyestuffs: 
thus, with mtro-alirarin, in a neutral mixture, it gives a 
much better discharge than does the latter. Although 
j the action is too incomplete for a white discharge to be 
! produced in this manner, it may be utilised in effecting 
i a yellow ihscharge by means of a mixture containing 
! nitro-alizariu, Auramino. tannic acid, and glycerin, in 
I addition to the “ Hydrosulphite NF concentrated.” 

: Again. Hliodaniine 6G, with the latter preparation, in 
I the proportion of 4 grms. per litre of the printing-mixture, 

; coinplelcly dibcliargcs tne Claret. With proper pro- 
! ^Mirtions of this dyestuff, dark and pole pink discharges 
are readily produced. Acridine Yellow also exhibits 
a similar action, but m liisser degree. By extending the 
duration of steaming to six tniuntes, this dyestuff gives 
a yellow discharge with a greenish tone, which may bo 
“ corrected” by the addition to the printing-mixture of a 
minute proportion of ilhodamine 6G. With these two 
dyestuffs, the presence of glycerin in the mixtures is 
necessary. Dark bine discharges are obtained with Dis¬ 
charge Navy Blue 8 nlong with Setopaline, tannic acid, 
glycerin, and “ HydroMulphite NF couccntiated.” Pide. 

I Wmc discharges are effected with Thionine Blue and the 
I same reagents. Olives and greens arc produced from niix- 
j tures of these dyestuffs and Auramine. ^Tlio tissues, after 
I printing, are steamed for four to hvc minutes, then passed 
j through a bath of tartar emetic, rinsed, and soaped for 
j two minutes at 66° C. The pinks, after steaming, have 
; a slightly purplish tint, which disapraiars on aearing 
j with bleaching powder solution. All the discharge- 
mixtures keep well and print eosilv. It is essential for 
success that sodium ricmoloate (‘*soluble oil”) should 
be added to the sodium /f-naphtholate solution with which 
the tissues are prepared in the production of the CJiaret. 
If tliis bo omitted, tho discharge-mixtures, with the 
exception of “ White B,” yield unsatisfactory results. 
I’hc printing-mixlnrcH described, may also be employed in 
discharging the Buce from benzidine and /d-&aphth<^. 

F. Binder and C. Fckert, at the request of the Mulhuuse 
Society, have repeated Wilhelm’s experiments, and 
confirm his results. They state that a printing-mixture 
contaming per kilo., 400 grms. of “ Hymrosulpbite NF” 
ilischarges raranitranihne Red perfectly, but scarcely 
attacks Najihtbylamiue <3aret and Bonzimno Puca The 
same mixture, with the addition of Setopaline, glycerin, 
and phenol, discharges both of the latter colours. Nitro- 
I alizarin acts similarly to Beioptdioe, but tho printing- 
I mixtures <‘ontainiiig it keep badly. They graduauy 
j diriengage forinmiohydt. and become useless for iiriiiting. 

I 8cto|>^inc gives its full idlecl only iti tho )>reseiice uf 
i glycerin. Ithodamine (>(} and Acridine Yellow act like 
I Seto|)almis but less powerfully. Acridine Yellow licing 
I the weakest in this respect. Binder and Eckert consider 
i that Wilhelm's discovery ^lossess^ technical interest of 
tho highest iiiiport4ince. and opens up a now method of 
producing disehargcH in tissue-printing by means of hydro- 
sulphite (compounds.—E. B. 

Modern Vtold, and Blue. 1900; New metftod of fixina -. 

0. Favre. Sealed eommunication 1406, dated July 
27, 1903. Bull. 8oc. Ind. Mulhouse, 1906, 133—134. 
J3urjs Hkx> yields an Ab/arin Blue shade, whilst Modern 
Violet gives a much more violet tone of blue, of great fast- 
I new to light and soaping, when printed on cotton with the 
; addition of tannin it the goods, after steaming, be passed 
j through a bath containing sodium fcuchruinate, c.g., 

I 24 grms. jier litre at 26*' R. The depth and iM^tness 
of the shades obtained can be Varied considerably by 
j ^tering the temperature and oonoentration of the ohxom- 
! tttg bath. The following are the priittng«Bixtum 
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'Oomm«nded:---<1) 40 grnu. of Bio© 1900 in powder,, 
Utire of ftoetic ^ litre of water, | litre ox starcfa, 
id trn^acanth tbiekoninff, litre of tannin eolntion (1:1). 

) 120 grms. of Itfodem violet, 40 per cent, naste, ^ — Vir 
tre of acetic acid, jV~A water, A—^ litre of starch 

id tragaoanth tniokeniiw, ^ litre of tannin solution, 
hese printing-mixtures, 3 printed with the addition of 
trio acid on cloth prepared with aluminium aoetatc, can 
rve to produce a fast blue on a Turkey-red ground. 

^ —H. Im 

eport on (he sealed communications 1406. dated Jtdy 27, | 
1903, and 1442, dated January 16, 1904, o/ C. Favre, | 
referring to a new method of fixing Modern VioUi, Blue \ 
1900. and deriw^ivea of dalloeyanine. 0. Alliston. | 
Bull. Soc. Ind. Mulhuuse, 1900, 134—136. | 

KB author in general oonfirinH the results obtained by | 
. Favre in his communication 1406 (see preceding j 
jstraot), and states that the latter now adds 3—4 grros. 

P oxalic acid per litre of printing colour, thereby in* 
•easing the solubility of the dyostiifTs, and improving 
le shades obtained.— H. L. < 

EnoU8H Patents. ^ 

hreada, films, and lamina: from viscose; Preparatwn 

of -. S, Peessarer, St. Petersburg. Eng. Pat. 

16,583, Aug. 16, 1906. 

HB method consists in treating viscose in aqueous 
ilution with salts of aniline, naphthylamine, pyridine, and 
:ber organic bases, whereby an insoluble preparation of 
lUuloso is obtained, the dyeing of which may lie effected 
t. the same time by the addition of reagents capable of 
>rmmg colour effects.—!). B. 

olychromafic ‘printing; PriKCss of — . J. J. Hart, 
Sydenham. Eng. Pat. 12,128, June 10, 1905. 

BK Fr. Pttt. 356, ms of 19(K>; this J., 1906, 17.—T. F. B. 

alicocs and other umen fabrics ; Apparatus for printing 
—. I. V. Hulme, Didsbury. Eng. Fat. 18,168, 
Sept. H, 1905. 

on printing scarfs and also continumiM patterns on woven 
bri^s, the articles are made to pass under a cylinder, 
inenth which a roller is mounted, receiving its motion 
om the cylinder. An endless perforated metal sheet 
* stencil band passes lietween tne oylindor and roller, 
ad under the latter a wooden trough is fixed, containing 
le colour or other solution, m which the roller revolves, 
lereby imparting the coloured design to the fabric. 

—D. BJ 

aper, textile fabrics^ or the like ; J^paratua for spraying | 
fluid upon the surface of -. d. A. Hanitzsch, Man¬ 
chester. Eng. Pat. 20,220, Oct. 6, 1906. | 

PRATING nozzles, comnuinioatiug with the colour or other 
uid container, are mounted at any suitable part in the 
n)B;th of the fabric to be decoratod. They ore worked by 
leans of eotiipresHed air. and are fitteil with a screwed 
sad, which enables the distance between tiie fluid and air 
itlets to be adjusted, so as to regulate the fineness of the 
iray. The container may be divided into coii\p©rt- 
lents for the simultaneous employment of various colours. 

/ is provided with means for stirring and agitating the 
aid during the spraying operation, or it may be caused 
> (Moillate or otherwise move so as to bring about suf- 
dent agitation.—I). B. 

Tinting fabrics and ufoll pa‘pers; 3faehine,s for -. 

H. H. Lake, London, Companbia Manufactora 

^^umineuse, Rio de Janeiro, Brazil. Eng. Pat. 25,064, 
Ben. 2,1905. 

BE Fr. Pat. 369,677 of 1905; this J., 1906, 426.—T. F. B. 

gating goods or material [textile fabrics] with liquid or 
ecmidiquid substances ; Method of and apparatus for 
A. Brown, Londonderry, and B. Young, X^ondon. 
Eng, Pat. 14,193, July 10, 1906. 

KX inTontuA is specially appHoable starching fabrics, 
id consists in plaoittg the goods in a vessel, creating a 


vaonum therein, passing the exhausted sir, under preesttre. 
to a second vessel oontainiag the coating mateM, and 
allowing the Utter to be foned into the first vessel, so 
that mth the combined vacuum and pressure every 
particle of the material to he impregnated is efficiently 
acted on.—D. B. 

Unitbo States Patents. 

Corl* fabric, and process of making the same, P. Seohiari, 
Paris, Assignor to Soc. Anon, du Grimson, Charenton, 
iVance. U.S. Pat. 824.676, June 26, 1906. 

Skb Eng. Pat. 14,839 of 1904 ; this J., 1906,887—T. F. B. 

Mercerising; Process of . W. Mather, J. Hfibner, 
and W. J. Popi', Manchester. U.S. Pat. 824,255, June 
26, 1906. 

Sbb Eng. Pat. 2993 of 1905 ; this J., 1906,1226.—T. F. B. 
French Patents. 

Collodion for artificial silk; Compression of -, by 

special solvents. So<'. Anon, des Plaques et Papiers 
Phot. A. Lumiere et scs Fils. Fr. Pat. 301,32.3, April 
4, 1906. 

'Phk use of water for o]K*rating the hydrouUc piston in 
npparatus in which the collodion is supplied to the 
spinning device under a pre.ssure produced on the hydraulic 
pnnoinle, sufferH from the diKadvHiitagc that the collo¬ 
dion oecoiues itlodod wlicn tincOK of tho water leak 
between the piston and the cylind^'r wall. According 
to the present invention the hydraulic medium employed 
is a solvent of nitrocellulose, preferably amyl acetate, 
wliicb is pum))ed into the cylinder and pressure accumu¬ 
lator in the same wav ss water in an ordinary press. 

~:r.F. B. 

VoU.odion for artificial silk ; Preparation of a concentrated 

-. Soc. Anon, des Plaques et Papiers Phot. A. 

l/umiorc et ses Fils. Fr. Pat. !161«.324, A|;iril 4. 1906. 

A yi.tini collodion is prepared by dissolving 300 parts of 
nitrocellulosei m 200 parts of methyl aloolioT, 200 parts of 
ethyl alcohol, and KHK) parts of ether. Owing to tho 
oxccHH of ether this collodion is very fluid, ana can bo 
easily filtered under a slight pressure, llie collodion is 
then distilled m a vessel provided with stirrers, until 
1000 parts of etlier have been driven off and condensed for 
future use. The concentrated collodion is cooled, and, 
having already been filtered and freed from air whilst 
in tho dilute condition, it can be directly stored in closed 
vessels ready for spinning.—J. F. B. 

Collodion \Jor artificial silk ]; Filti r’prcss for -. Soc. 

Anon, des Plaques ©t Papiers Phot. A. Lumi^ro et ses 
Fils. Fr. Pat. 361,320, April 6, 1906. 

For the filtration of collodion for the preparation of 
artificial silk, a coiitinuous roll of filtering medium is 
provided outside the pr'^ss. A portion of the fabric is 
clam^ied tightly over the jK’rforaUni support by means of 
a sorcw-hcad, and the collodion is lulmittcd under pressure 
from below through a pipe provided with a stop-cook. 
When the filtering surface has become ologmd, the stop¬ 
cock is closed, the conduit for filtered cmlodion is also 
closed, tlie sorew-head is raised slightly, and a new filteri,uff 
surface is pulled through from ^e roll, and is clamped 
down ready for use.—J. F. B. 

Silk ; Process for the manufacture of artificial E. 

Crumidro. Fr. Pat 361,048, Nov. 27, 1906. 

Ozone or ozouised air is employed in treating oelluloie 
in the manufacture of artificial silk. To this end the 
ceUuloBo, in the form of cotton, ramie, Ac., is expoaed, 
“ in contact with a solution of caustic soda or potaah,** 
for about half an hour to tho action of the gas. The 
cdlulose thiu treated, it is stated, rapidly dissolves when 
it is immersed In a cupro-ammoniocal solution, giving a 
solution of a consistency suitable for the manufactuie 
oi threads. It is reconusended to add metaOio copper 
to the ammoidacsi sefiveatt, for the purpose of reaettag 

n 2 
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with the ammonia liberated, ami of replacing in it the 
** copper ” alworbed by the celltiloae during the first 
stages of its action upon the oolhilose.—E. B. 

Silk; Proetds for tht manufacture of hriUiant threads of 

artificial -« 6y precipitating ccUtdose in alkaline 

solutions. Roc. (Urn. ae la Soie Artificiolle Linkmeyer. 
Fr. Pat. 3«1,0(5I, iJec. 4, 1U05. 

In manufacturing artificial silk from cupro-aminoniacal 
solutions of cellulose, the threads produced, after passing 
into fixing or forming baths of salts,” or caustic sods 
or potash, are, atjcording to this invention, freed from 
most of the ammonia prcHont in them, before the rest 
of this is removed l»y treatment with dilute acid. This 
may he cffi^ctod, an deKcnbiMl m Pr. Pat. JU7,fi00 (this J., 
11)05, 438), by niinple evafioratioii iti the air, but it is 
preferably aceompliKhed by forcing or aspirating air or 
other suitable gases through the ihreaiis, wound, for 
example, in the moist state upon a jX'rforated cylinder, 
or, still better, by using solutions of salts, such as sodium 
carbonate, potassium esrbonate, chromates, phospliatos, 
oxalates, borates, iodides, &c.,” which have the property 
of ” absorbing ” the ammonia, and of yielding witli the 
cupric hydroxide in the threads, comi»oun<ls which are 
insoluble in water, but easily solubm in acads. The 
solutions may, conveniently, lie applied to the threads 
Wound upon perforated reels.—E. B. 

Hcouringt of wool and other textile fthrcN ; Machine 

for -. k. Kleiiijung. Kr. Put. 382,448, Jan. 11, 

1906. 

The material to Ik* treated is fed in between two endless 
bands which pass in a r.ig/ag direction through a s<TieH 
of oomfiartments containing tno various liquids employed. 
The liquid passes from one compartment to the next in 
the opposite direction to the movement of the material. 
The travelling bands can move relatively to one another, 
and can exercise a pressure on the material, and also a 
rubbing effect.—A. B. {5. 

Dyeing preparations containingy as fixing agents, pro(t.%iis, 
ea^teeiaUff maiztnc, of vegetable origin, and dyestuffs; 

New - -. IS. Donard and H. Labbe. Fr. Pat. 361, 121, 

Dec. 27. 1905. 

Maizinb, the proteid substance' doriviHl from maize (this 
J., 1902, 1464 and 1548; 1905, H53), and the ghitens of 
wheat and other cereals, arc introducofl in a powdered 
condition into hot aqueous solutions of basic and acid 
dyestuffs. The “ z6o-” and “ glutino-colorines ” thus 
produced are collected and dried. Textile tissues and 
other materials are coloured with them cither by fixing 
them upon the latter as pigmonU by means of suitable 
“ ftKglutinants,” or by dissolving them in volatile Hulvonts, 
Buon as alcohol, acetic acid, “formaldehyde,” aniline, &c., 
and thus applying them, the colour-lakes becoming fixed 
imon the tissues, Ac., when the solvents are volatilised. 
They resist, it is stated, washing and soaping. Maizino 
may be oheinically modified by dissolving it m a dilute 
solution of caustic soda, and precipitating it from this 
solution with a mineral aci<t. The prodiu't, “niaizitie S,” 
is employed in the same manner as ordinary maizine, 
but it gives colour-lakes which are soluble in alkalis and 
alkaline salts, such as borax.-- K. B. 

Dyeing threads or fabrics containing acetulated cellulose; 

Process for -. Act.-GeB. f. Anilinfabr. Fr. Pat. 

362,721, Jan. 26. 1006. 

Althoitou acetylcelluloses can only bo dyed very feeble 
shades by aqueous solutions of dyestuffs, it is found that, 
by addition of another solvent, such as aoetone or an 
alcohol, to the dyo-bath, any depth of shade can be 
OToduo^. For example, 1 part of Naphthol Yellow B 
fs diaadved in 50 parts of water and 50 parts of alcohol, 
and the threads contalnii^ acetylcellulose aro dyed by 
immersion for one hour at fiP C.—T. F. B. 

Paper, fissues, Ac .; Machine for printing embosstng 
. C. H. Jeanson. Fr. Pat, 360,975, J>oc. 27, 1905. 
Parsn, tissues, Ao., are printed in desi^ in several 
odours, and embossed by means of a oombined printing 



and embossing machine. The printing “ colours,” 
inks, are conveyed from receptacles, I (see figure), 1 
trains of rollers, 2, 2’, to rollers, 3, bearing portions 
the designs to be printed. Each of the latter rolh 
transfers its colour to a smooth roller, 4, which in tii: 
KupplioH the printing roller, 5, bearing the compio 
design, with colour. The tissue, &c., to be printeil 
passed between this roller and a siqifKirting roller. 
After being prinUsl, it is embossed by the cylindei 
7 and 8. Modifications of the apparal.us are described 1 
moans of which the tissues, Ac., may be simultaneous 
printed and embossed, or may he printed, embossed, ai 
again printed. The tiBSiios, Ac., may i#e coloured I 
means of an embossing cylinder, a train of thn^e cybmie 
being in this case employed, and “ colour ” being supplu 
to one of thein,- E. B. 

Tapestry, Ac. ; Colour distributor for the nuinufaciu 

of -. G. F. Steiner. Fr. Pat. 362,397, Jan. 1 

1906. 

Th£ distributor consists of a vessel divided into a numb 
of compartments to hold the variouM colours. Each 
these comrartments oommunicaies with all the delivei 
tubes which lead the colour to the orifices, where it com 
in contact with the material to be printeil. The coloi 
holders are separated from the delivery tubes by meal 
of a pcrforateii plate, the perforations in which are i 
arranged that the desired colours arc allowed t-o ri 
into special tubes according to the design to be printed. 

—A. B. 8. 

Formaldehyde - hydrosulphiles ; Production of — 
Badische Anilin und 8oda Fabrik. Fr. Pat. 362>4i 
JaiL 10, 1906. Under Int. Gonv., Dec. 4, 1905. 

See Eng. Pat. 81 of 1906; this J.. 1906, 260.~-T. F. B. 

Formaldehyde • svlphoxplates and formaldehyde • kydr 
sulphites [Discmrgtng agentsi ; Production, of alkc 

-. J. Rohner. Fr. Pat 362,405, Jan. 13, 1900. 

This process depends on the reduction of formaldehyd 
senium bisulphite by means of zinc dust or other finel 
divided metm in pi'esenco of oxalic acid. The reactic 
takes place thus :— 

CHgO.NaHSO, +Zn+(COOH)B« 

(COO)jZn + H80+CHaO.NaH80,. 

The insoluble oxalate of zinc is filtered off from the solutio 
of formaldehyde-sodium sulphoxyiato, and the latter : 
evaporated in vacuo. 250 parts of sodium bisulpUt 
(25 per cent of sulfur dioxide) are mixed with 110 pari 
of formaldehyde (29 per cent); a considerable rise < 
temperature occurs, and oomblnation takes place betwee 
the two substances. 110 parts of riao powder are addoi 
to this BolutioiL and the whole Imatea to boiling { 12 
parts of orystalUsed oxalic acid are then add^ wit 
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constant stirrings a Uttle at a time. The boiling is oon- 
tinned until the aolntion is neutral, when the idao oxalate 
is filtered off, axul the solntiOn evaporated in vaew to a 
syrup which crystallises on cooling. A similar process 
can M employe to obtain a solution of pure nydro< 
sulphite 

2.NaHSOa 4- Zn+(COOE). » 

(COO)aZn +2H80+Naa820*. 

Scdlum bisulphite is mixed with zinc dust and oxalic 
acid in aqueous solution; on cooling and stirring until the 
oxalic acid has disappeared, one obtains, after separation 
of the zinc oxalate, a solution of pure hydrosulphite. 
By adding the necessary amount of formaldehyde and 
evaporating, the formaldehydo>hydrusulphite com* 
pound ” is obtained. —A. B S. 

TeriUes; Rttuhring - imyermeaHe.. J. Cottin and 

D. Four, Fr. Pat. 360,1)46, March 20. 1905. 
Txxtilb matenals, composed of wool and silk, are rendered 
imperineablo to water, by treatment, after dyeing, with 
aluminium salts, rosin, paraffin wax, and india-rubber. 
In dyeing, e.g.^ with Naphthylamiiie Bla^'k, alum and 
sodium sulphate are employed as ** assistants,"* the dyed 
materials, after wringing or squeezing, and ** hydro- 
extracting." being iinmerKcd in a bath of sodium sulpho- 
rieinoleate (Turkey-red oil. I per oent.), m’tdulated with 
acetic acid (0*25 per cent.), and being thereupon dried. 
Alter being steefied for an hour, at a temperature of 
5^ C., iu a oath of aluminium sulphate (3 per cent.) and 
" alumina ’* (3 per cent.), and again dried, they are 
immersed in succession in solutions (in solvent naphtha) 
of rosin (0*05 per cent.), paraffin wax (1 |>er cent.), and 
india-rubber (I per cent.) Tes]>ectively, being dried after 
each immersion.—K. B. 

VI.~COLOURlNG WOOD, PAPER, 
LEATHER, &o 

{('ontinuvd from jHtge 63(».) 

English 1*atbnt. 

Vycing hides and skins; Apparatus for -. B. 

Martinet and A. Dulao. (irenoble. Franco. Eng. Pat. 
299H, Fob. 7. 1906. 

Stsk Fr. Pat. 352,095 of 1905 ; this J.. 1905, 921.—T. F. li. 

VII.—ACIDS. ALKALIS. AHD SALTS. AND 
NON-HETALLIC ELEMENTS. 

(Continued from page 038.) 

Sdenium; Bchaidonr of ~— in the sulphuric acid 
manufaeiurc. S. Littmann. Z. angew. Cnem., 1900, 
19, 1039—1044; lOHl—1089. 

Thk mode of occurrence of Belonium in the chamber 
process is not what would he oxiiected from our present 
knowledge of its behaviour, which may he summed up 
as follows:—Selenium exists as red selenium, the form 
in which it is precipitated from acid which contains it; 
as grey or metallic selenium, into which the red form is 
converted by rise of temperature, and which is more 
stable and less chemically active than the red form ; and 
as ooUodial selenium. It is not oxidised by niUio acid 
to a higher state of oxidation than the dioxide (selenious 
acid), and this is reducible by sulphur dioxide or sulphurous 
acid to selenium again. Selenium dissolves in strong 
Bulphudo acid to a green solution. 

^ selenium is deposited in the duit-ohambers between 
the bumer-flues and the Qlover towers; the gases in the 
dust-chambers contain no selenium dioude, nor do those 
in the Glover towers, though the Qlover sold shows both 
selenium and the dioxide. The amount oontained as 
dioiddst and that dapotitad aa salanium from tha ted add, 
do not togathar maka up, howarar» .mora than about 
Sb«-4 par oant of tha totu wlanlnm eontalaad in tha 


pyrites. If the Glover acid contain any remaining 
nitrogen compounds, ita seUnium is enticaly praattoi 
as dioxide; but when it is oompletely denitiated, some, 
if not all, of the selenium exists in a form which the author 
provisionally terms " combined ’* selenium, this 

is readily reduced to red selenium or oxidised to 
dioxide. In the Gay-Lussao acid, any selenium pnaent 
is there as dioxide. 

In the chambers, selenium exists in tha iramediata 
vicinity of the entrance, but at a little distance from it 
and throughout the rest of the chambers t^ gasM contain 
only the dioxide, as does the acid formed, mth a divided 
entry-pipe which delivered gases to the chambers at 
various points along their whole length, the author 
found solonium at every point of entry, and the acid 
contained " combined " seleuiuin, which was afterwards 
IMvrttv precipitated, partly converted into dioxide. 

In the ooncontration of the chamber acid, selenium is 
difficult to get rid of. Reducing substances, Uke charcoal, 
convert it into the red foiiii, but it does not readily 
subside, and as ooncontration proceeds, it dissolves agaiii 
ill the acid tw the green compound, SeSOj. This, as 
the teniperatnro rises, becomes oxidised to dioxide at 
(he expense of somo of the acid. The concentrated 
a<‘id thus contains practically as much selenium as the 
chamber acid from which it was tnailo. The concen¬ 
trated Jifid begins to dissolve selenium, forming the 
griwi solution nt 65'' and complete solution occurs 
below 149" (', nt which tcnifierature there is already 
considerable evolution of sulphur dioxide, and hence 
formation of selenium dioxids. This evolution is very 
rapid at 2U)“ and at 260"—280* C. the oxidation 
of the selenium is I'omplete. Where the distillates are 
collooted during ooneentration, the middle portioDS only 
contain selenium; neither at a low temperature, when 
the acid has not dissolved the selenium, nor at a high 
temperature, when the selenium is oompletely oxidised, 
does any pass over, but at intermediate temperatures, 
while the green solution exists, some volatile selenium 
compound is formiHl. and distils over. 

The author considers that these phenomena all point 
to the existonoo of a selenium compound intermediate 
between the element and the dioxide—possibly BeO or a 
derivative of it. whicli is readily reduo^ to selenium, or 
further oxidised. The green solution he looks on as 
possibly a com|s)und of this witli sulphur dioxide (Se0,802) 
or of both with sulphur trioxidc (•SeO.SOg.SOj), or at 
least as convertible into such a compound by intra- 
molecular change. The solution of selenium iu cem* 
ceiitrat-ed sulphuric acid, the precipitation of selenium 
from the solution by dilution, and the formation of 
selenium dioxide at a high temperatui'e, are represented 
by the equations: — 

SOa.SOs. 

4.H20=2H«804-f8e. 

602+2802. 

The compound, may act as UeO.802. Either SeO 

itself or possibly this compound of it is volatUe, and it 
is in this form that selenium is carried with the fine- 
gases right through into the chambers. 

Tho rearly oxiaution of this compound, and its eaey 
reduction to sedenium, suggest as a means of r^uctog 
the amount of selenium in tne chamber acid when working 
with seleniferous pyrites, to carry on the process with 
as little excess of nitrogen-compounds as possible. The 
author has found that by his method of dividing the 
gases for entry into the chambers, this condition is 
fulfilled, and he has succeeded in lessening considerably 
the content of selenium dioxide in the acid, and umrtasing 
correspondingly the amount of selenium preclplteted in the 
mud ; where it is possible to filter the acid from suspended 
selenium, an acid containing still loss selenium is obtained. 
From chamber acid or stronger acids it it not praotioabte 
to remove dissolved selenium oompletelv; but. from 
weaker acids it can be removed, most rea^y by precipi- 
tati<»i by means of hydrogMi sulphide or bi^uBi 
sulphide. 

For the production of sfllsnittm from the Glow* or 
ohamhor-fflud. the mod li treated with Mneesttatwl 
tttlpharie aetd ud a qoaDdly of wUhm aMnle mm 


Se+2803^So 
ReSOa + HaSO 
HeSOa-SOa^S 
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cponding to the amount of selenium. The mixture, 
diluted not below 85 per cent of monohydrate, is well 
■tirred. and then steam is blown in till the so. gr becomes 
1«25, any oxides of nitri^en stiU remaining oeing expelled 
hv a stream of air. The solution ih iiltered. and in the 
nitrate and washings, after addition of hydrochloric acid 
or common salt, the selenium is precipitated by fi stream 
of purified sulphur dioxide a» a gelatinous inaHH, which, 
by aarming and projier treatment, can be clotted together 
into a ball. This, after washing with water, and drying 
at 106" gives a IM) per cent. Helcnium. 

For the analytical detection of selenium, its reduction, 
and prooipitalion as such must 1 k> relied on ; stannous 
chloride is the most eflieient agent. A red colour m 
the acid, due to nitroso sulphur cniufiounds of iron, 
may sometimes suggest selenium, but this is (icstroyed 
on reduction, ami gives. «>f course, no red precipitiitt* of 
selenium. The quantitative determination of ^elenlUln 
in sulphuric acids is earned out by the author as follows . 
The substance is refs^ateiliy treated in the watcr-buth 
with strong nitru- u<!id. and evaporated down. Nitrogen 
oxides are removed by a stream of air passed first through 
the strong and tlicn through tlie diluted soluiioti ; tlie 
solution is then treated with N/Hl pt'nimngariiife. and 
the excess of this titrated by oxabe ueid. 'I’ho amount' of 
tiermangatiute used is a measure of the seleiiiuin which 
ims been oxidised from selenious aeid to selenu* acid. 

J. T. 1). 

Chamber -proce/tA; Practical. dHaitn of the .—. S. 

Littmann. Z. angew. Chem., 1900, 19, 1177 -1188. 

Iw a set of three ehambers, one *10 m., and the others 
each 30 m. long, the usual method of working was to send 
the gaswi from the Glover tower into the largo and one 
of the small chambers, the united gases from the farther 
ends of these chambers passing through the third chamber. 
The large chamber having to be thrown out for repairs, 
the author used the opportunity to <*aiTV out some large- 
scale expenmonts. In the first small chamber were 
arranged, in vertical lines along a vertical plane parallel 
to the length of the chamber, and ‘2 m. from its centre, 
a number of cups, and over a (leriod of some weeks’ working 
the acid condensed in these was examined at intervals 
(quantity, conuentration, nitrous contents, selemum, 
iron, &c.). Three cups were placed above one another 
(1 m. from floor, miil-height, 1 m. from roof) at each of 
four jHiints in tlie chamber’s length (4 in. from front wall, 
mid-length. 4 m. from back wall, I m. from back wall). 
Each cup was protei^tmi by a leaden lid above it from 
any drip of acid from above. Tliree sets of observations 
were made. In tlie first, the three chambers wrre working 
as usual. In the se<)Oud, the large chamber was thrown 
out. and the smaller chamber was therefore working under 
forced conditions. In the third, the same conditions 
held, but/ the Glover gases, instead of entering the chamber 
by a single pipe in the end wall, were introduced at the 
top of the chamber by six openings distributed along 
its whole length. The dotailed results are shown 
in a diagram in the papiir. but the most important con- 
oluflions may he summarised as follows 

Producliifiti/ of the. chamtH'r. —In expt. 1, 4'62; exnt. 2, 
6*56; expt. 3, 7*48 kilos, of 60 |)er cent, acid per co. in. 
par 24 hours. Nitre-consumptioii, 1, 0'6H; 2, 0T)9; 

3, 0*48 per cent. 

It thus appears (oomnariug 2 and 3) that the alteration 
in the method of iutroaucing the gases increased the rate 
of working of the chamber by 14 per cent., and at the 
same time reducwl the intre-consumption. Moreover, 
the fioor-aoid in expt. 3 was inucii less soleniferous (see 
^nreceding abstract), and the gases leaving the final 
chamber were colourless, while in both of the other 
experiments they w»e red. The examination of the acid 
in the cups showed that while in expts. 1 and 2, the 
produo^on of acid was more considerable in the lower 
than the unper part of the ohambor, in expt. 3 it was 
almost uniform throughout the height. The acid in 
expts. 1 and 2 contained in all parts more nitrous com* 
pounds than that in exjpt. 8; but while their proportion 
TOM steadily and oonndenbly in expts. I and § from 
front to btM of the ohamber, it vatiea very much Ism in 
tspn 8. Tbd supadov norkbg of the ehamber in the 


third experiment is attributed by the author to thi 
greater uniformity of the conditions which arises fron 
the much more thorough and compete mixture of th< 
gases. The tendency of the nitrous gases is to rise, anc 
in the ordinary method a certain amount of separator 
does occur, so that the acid is made chiefly in region! 
whore there is a relative excess of nitrous gases, wad con- 
sequentlv removes in solution an undue propcu'tion oj 
thosti, while there are other regions in which Uie reaotioii 
cannot proceed because of the insufficiency of nitrouc 
compounds. In his opinion nitrosulphuric acid reproseutf 
a Btahlo and highly oxidised form of combination ol 
nitrogen, which m a properly working chamber should not 
Vic fonmul at all; the work of oxygen transference should, 
he thinks, be effected by the formation and hydrolytic 
transformation of “ iiitrosiHulphonic acid ” :— 

NU + SUo + O-fHgO^OH.NG.HSUa 

OH.NaHSOs + rHaO- H2SO4.a-H2() + N0. 

- J. T. D. 

Glover tmver process; Theory of the -, and possibility 

of producing sulphuric acid in toivers. M. Neumann. 
Ohem.-Zeit., IPOfi, 80. 598. 

Tils reaction in the Glover tower and that in the cViamber 
are identical as far as the formation of nitrosylHulphuric 
acid is concerned— 

(1) 2SOB + 2NOq-S() + HeO-2K06NH ; 

but whereas in the cluvniber this reacts with water alone— 

(2) 2S06NH + K20-2H2S04+N20a; 

in the Glover tower it reacts with water and sulphur 
dioxide — 

(3) 2SOftNH + S02 + 2HgO - 3HgS04-l-2N0 ; 

and thus three molecules of sulpliuric acid are formed 
through the action of the same quantity of nitric oxide 
which in tho chamber forms only two. The author 
regards each of the reactions (1) aiid (.3) as consisting of 
two stHges-- 

a. 2NO + 0 = N2()3-i-n cal. 

l3 . 2SO2 + NgOg -I- Og + H.O - 2S()5NH + 2x cal. 

y. 2S05NH + H20-2Hg804-l-N208 + 2f/ cal. 

.1 N203+R02 + H./)^-H2.S04 + 2N0-f-.f + y-H cal. 

Thus a + fS , or (I), evolve 2 j + ?i. and y + S , or (3), evolve 
y + :b/- n calories ; where .f + y-^.54 is the heat of eorn- 
binatum SOg. (>, HgO, and w-2(>*l is that of 2NO, (>. 
As tho denitration in the lower parts of the tower implies 
the endothermic reduction of 1 mol. of nitrogen trioxide 
to 2 rnols. of nitru; oxide, with absorption of w calories, 
which are evolved again in the upper parts, the author 
HuggestM a Heries of towers, the upper parts of which are 
cooled, and the lower parts heated, the apparatus being 
so arranged that as the ratio of oxygen to sulfihur dioxide 
inercttHCH. and consequently the * tendency against the 
reduction of nitrogen trioxide to nitric oxide, the gases 
shall be heated t/O a correspondingly higher temperature 
to favour the endothermic reaction. The figure shows 
diagrammatically his proposal. 



G', G'', G'", are three towers; the gases from G', 
enter G", only after passage through the heater, V', and 
those from G’'. reach G'", after passage throu^ V". 
These heaters are contained in the flue from the pyrites 
burners, and arc heated by the burner gases, whi^ we 
themselves cooled so that the gases entering Q', G'^ 
and G''', may have temperatures of about l^, 180“, and 
advantage of amngunent 
of the hiatirs is that thould one beome delieSve no 
leakage to the outside eon ooonr.—T. D* 
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PU^iTtum ; CorroMon of —suiphutic aoid. I... 
OMiuMHen. Comptei tend.. 1900, 142, 1341—1343. 
(See alia thia J., 1906, 24 and 314.) 


Oo3fif»BCiAL pUrtinum in more readily attacked than the 
pure metoi Pure platinum, in aheence of oxygen, in 
hardlv affected by strong aulphuric acid even at 450'" 0., 
but prenonoo of oxygen cannon the attack to be very 
nennible, some absorption of oxygon at the name tinio 
occumng. If the acid should contain anhydride, it will 
attack matintim even in thp ahnence of oxygen, the 
onliydride becoming reduee<l. and thus furnishing oxygen. 
The author refers to the work of Dittmar (J. Chem. H'oc., 
1869, 7, 440) on a similar suliject.—J. T. 1). 

Nitric arid and nitraUii^; Direct f*ynthenit< of -, /ram 

their elenif rUti, at the ordinary temperature. M. Borthelot. 
(>>mptes nmd., 19<Ki. 142. 11167 -1379. 

Thb author has examined the effect of the siliuit discharge 
of the induction coil on mi.stures of nitrogen and oxvgeu 
in presence of water or of alkali hyilroxide. using both a 
stream of gas passing through the aiiparatus, and also a 
fixed contained volume. The primary current was 
12 amperes at 6 volts, and the poles of the coil wore 20 mm. 
apart. The coil was used both with and without a eon- 
densor. It was found that the high teiwion of the coil 
was necessary (no effect was produced by connecting the 
apparatus directly with the publu* aiteriiating supply ut 
IW volts), but that, tlio condenser was practically 
without influence. In the circulation exjierimentH, 
0’0192 grm. of nitric ocul )x»r hour was produced from 
half a litre of air. or about 14 }>er cent, of the total amount 
KiHsihlo. No effect was produced hy substituting alkali 
lydroxide for water in tin* apparatus. Neither atainonm 
nor nitrous acid was produced. In the constant volume 
exjKiriments, whether tlw gases were mixed in the pro- 
jiortions Ng : Og, or there was excess of nitrogen, reaction 
occurred to Ijie (practically) complete ilisupjw'arance of 
oxygon ; and here, also, no other remdion than Ihe direct 
formation of nitric acid took place. In these exiHtritnents, 
measurements of pressure and tune showed an acceleration 
of the reaction after the beginning, followed by a gradual 
retardation as the prosMurc (and hence the concentrations 
of the reacting gases) diminished, so that the theoretical 
completion of the reaction would CK cur only o;fter intinite 
tiiim. It is to be remembered tha(< the reacllons here 
concerned— 

Nj + Ofi + HaOd-A11--2UNO3 dilub'; 

or, 

Ng + 06 + H 20 gas — 2 HN <)3 g«,s ; 

aro exothermic, and differ in this from the formation in 
the arti of nitric oxide or nitrogen |ieroxide from their 
elements —iT. T. 1). 

Hnrium fndphate and barium chromate : Equilibrium in 

the rencJioni* befuren jiotaM/iium c.hromnfr and -. M. 

Scholt/. and U. Abogg. Z. Eleklrocliem., 1906, 12. 
42.'»~428. 

At ordinary tem|K‘ratureH the reaction b»>twecn barium 
sulphate and ]K>ta8ainm chroma Ic is only complete after 
a number of days, but if the solutions are nmintained 
near 1(K1° C., the time necessary to attain tM(uilibrium 
is considerably curtailed. It appears that barium 
chromate is formed more quickly than barium sulphate, 
but that the sul)>hate in solution subsequently reacts 
with the precipitate, causing rc sobition of tl’ie chro¬ 
mate. By working with varying pro|>ortion8 of sulphate 
and chromate it is found that in the presence of con¬ 
siderable excess of chromate, the barium sulphate becomes 
much less soluble, indienting the formation of a solid 
solution in which barium sulphate exists in a very 
dilute state. Similarly with large excess of sulphate the 
barium chromate becomes less soluble. The equilibrium 
in the reaction betwe^ barium carbonate and potassium 
chromate is much more quickly attained, at 100*’ C. only 
requirinc some 12 hours. In this case barium carbonate 
is lormM most rartdly, bht is subsoquan^ ilovly re- 
dissolved; since, nowever, the ratio of chromate to 
oarbenate Taries with ^e relative quantities of the 


potassium carbonate and potaMium chromate tidum, a 
solid solution is also formed with this px^mtate. 

—H. S. H* 

Potassium ferrocyanide ; AtdionolligMon —G.W. A. 

Foster. Chem. 80c. Proo., 1906, 28, 130. 

Whbn a neutral or alkaline solution of potassium ferro* 
cyanide is ©xjioBed to light, ferric hydroxide is slowly 
prccipitftt(Hl; in presence of alkali* sulphide, ferrous 
sulphide is thrown down. 

No precipitation takes place if the solutions are protected 
from light; the aedion is therefore entirely pbotoehemioal. 
Potassium ferrocyanide is. in solution, dissociated in the 
usual manner into jiotassium ions and the complex 
“lerrocyan" ions (Fe(CN)«""!: this is in absence of 
light. On exposure t<» light, the complex ion is dis- 
Hjs ifitisd into iron ions and cyan ions, and on removing the 
source of light the comjilex forrocyan ion is regenerated. 
Thus no precipitation of iron can take plane in ateienoe 
of light. 

The relations Fe : ((^N) were always below the theoretical 
I : 6. and this whs fouiul to he due to the oxidation of 
cyaniilo under the influence of light to oyanate and 
polynieridcH. lii presence of alkali sulphide the cyanide 
is almost entirely <’oiivcrtcd into thio-cyano-compounds. 

The source of light used was a mercury vapour lamp 
of (pjartr.. Tt was water-cooled, and, lising a direct 
current of 5—6 amperes at 240—250 volts, gave a very 
intense light, rich in ultra-violet radiation. 

yerrn-cyanoyen compounds ; Jieduciion of blue - 

M. Kohn. Z. anorg. Ohein., 1906. 49. 443—444. 
Prussian him* and Turnbull’s blue are readily reduced 
by sodium bisulphite in presence of stannous chloride, 
provided the hisulnhite be in considerable excess. 
Stannous chloride solution is add(H] to excess of a eon« 
ccntruted solution of sodium hisulphite acidulated with 
a small quantity of dilute sulnhiinc acid. The mixture 
acquires an intense yellow colour, which disappears on 
wtandiiig. If freshly-precipitated Prussian blue or Turn- 
bull’s bine be introduced into this mixture, reduction takes 
place in the (sold, and the colourless mixture can be kept 
for sevcrnl hours in open toBt-tubes, without the blue 
(oloiir returning. The blue compounds are regenerated 
immediately on addition of an oxidising agent, such as 
bromine water. The author considers that the reduction 
is effected by hy(>OHuIphurouN (hydrosulphurous) acid 
formed according to the equation: 2Nafl803-HfinCL4- 
2HCl --=SuCl4+Naj|iS804 + 2H20. and the fact that the mue 
compounds mentioned aro readily reduued by sodium 
hvjKisulphite is in agreement with this view. It has 
l>een pointed out frequently that hydrogen sulphide is 
formed by the action of stannous chloride on sulphorous 
acid, hut this is only in presence of excess of atancoue 
chloride, whon^as the reducing action described above is 
in presence of excesH of sul])hiiroi]S acid.—A. R. 

Lead oxychloride. R. Rm^r. Z. anorg. Chem., 1906, 
49. 365—383. 

Thk author constrncted the melting-point ourve of mix- 
turea of load oxide and lead chloride in order to determino 
what compounds are formed when these two substenoes 
are fused together. It was found that throe compounds 
(PbClg, PbO), (Pb(\. 2PbO), and (PbCL.4PbO). are formed 
ill this way. The compound, PbClj.PbO, which Occurs 
naturally as matlockite, forme long, thin, ooloutless 
needles, yielding a nearly wliite pow(fer j it decomposes 
at 624" C. into a mixture of the compound, PbClj,2PbO, 
with about 36 per cent, of lead oxide, which fuses com¬ 
pletely at 615" C. The compound, PbCl*.2PbO, which 
occurs naturally as mendipite. melts without decomposition 
at C. It forms long, gtistening needles, which yield 
a nearly white powder. The compound, PbC^,4FbO» 
melts at 711^ C. It forms glistening lamellar crystals, 
and yields a powder of an intense yellow colour.— A. S. 

Bismuth ptroxideSp IIJ. Oxidation of bismuth eon^pounds 
by means of patassiuin persulphate in alkaline, suspsT^sion, 
and the so-oalled anhydrous bismv^ tttroxUe.^* At 
Qutbier and B. Bovnr- Z. Morg. ChttB,, I906» 4i» 
4B2' **' 480> 

Ts 8 authors have repsatad Dtiohkr’4 ax|MrlaMta m 
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the Action of potaBsium persulphate on alkaline suspen* 
flions of bismuth compoundB (t^ J., 1899» 016), but find 
that no definite compounds ai'e produced, the reaction 
product oonaisting of a mixture of varying composition 
containing bismuth peroxides (see also this J., 1900, 263, 
264). The concentration of the alkali has considerable 
influence on the composition of tlie reaotion>produot. 
The authors aivt thus unable to confirm Deiohlers state* 
ment as to the existence of anhydrous bismutb 
tetroxide.”—A. 8. 

Phosphorus ptnlaaulphidf. and ammonia; Reaclion 

between -. Thiophosp/uiiea and thiophosphoric acida. 

A. 8took and others, lier., 1906, 89, 1967—2008. 
Phospjiobus ]>ontaMiilpl)idc dissolves in excess of licjijeficd 
ammonia, funning a yellow coint>ouiHl, ammoniiinumino* 
tluopyrophospbate, (8NH4)2?( : ra).8.P( : NH)(SNH4)2. 
If the solution be allowed to stand for some time, this 
yellow com)iound unites with another molecule of amiuoiia, 
and is converted into two colourless salts, one of whicdi, 
triammoniumiiniiiotrithiophosphato, NH < i ys* 

tallisM out, whilst tlie other, diaininoniuninitnlodi- 
thiophosphate, N • P0SNH4)2. remains in solution. 
Triammoniuminiinotrithiojdiosphate, when allowed to 
4taiid in an exsiccator over sulphuric acid, Iohch ainriionia, 
ind yields at the ordinary toiniierature the corresponding 
iiaminoniuin salt, and at lU(r C., the muno-auunoniuni 
nilt. The disodiiim salt can be obtained by tn^ating 
t^he triammonium salt with sodium ethvlate. j^y shaking 
the triutumoniuin salt with ether, to which 1 })er cent, of 
water has been added, the imino group is attacked, and 
triammomumtnthiopbosphato, OP(8NH4)3. is produced, 
which is more stable than the imino compound, but de- 
jomposes slowly when its solution is allowed to stand, 
with formation of the corresponding diammoniuni salt. 
The alkaline-earth Halts of trithiophospboric acid are 
nuluble in water. By boating triainmoniumtnthio- 
phoBphate in a current of sulphuretted hydrogen, yellow 
tnonoammoniumdithioiuetaphoHphate, OP8(SNli4), is pro- 
iuoed. Tiiammoniuiniminoiritluuphusphate when heated 
n a current of sulphuretted hydrogen, yields the cor- 
responding free iminothiophosphuric acid, NH : P(Siil )a, 
whicli, however, is not very stable. In contact witli 
water it decomposes according to the equation : 

(NH)P(8H)3 + 3H20-0P(8NH4)(0H)2 + 2H2S. 


to isolate thiopyrophoephorio acid, f8H)20P.8.PO(8H)|, 
and even this not in a pure state. The free acias 
are all unstable substances, Other sulphides of 
phosphorus besides phosphorus pentesulphide react in a 
somewhat similar manner with liquefied ammonia.—A.S. 

Radium; Influence of - on hudtoQen^cUorine and 

oxykydrogen mixtures. W. P. Jorissen and W. E. 
Ringer. Ber., 1900, 89. 2093—2098. 

Hydeoosn and chlorine es^osed to the radiation from 
radium slowly combine to^orm hydrochloric acid. In 
33 hours M3 c.o. of the mixed gases thus combined. 
No effect was produced upon oxyhydrogen mixture. 
The different result obtaimni by Davis and !^wards 
(this .1., 1906, 266) arises from their having brought the 
radium compound into actual contact with the gases. 

—J. T. D. 

; Conductivity of -, wl^en in coTitact with (xcidising 

substances. W. P. JoriHsen and W. E. Ringer. • Ber,, 
1906, 89. 2090—2093. 

When air is mixed with traces of the vapour of oxidisable 
organic substances—trietliyipbosphine, pyrogallol. benxal- 
dvhvde, Ac., its electrical comiuctivity is diminished ; 
probably because, though increased ionisation o('cnrH. 
the ions of the air are loaded by the formation of so- 
called “molions.” The vapour of oxidising phosphorus 
increases the conductivity, but the addition of iiinene, 
for example, to the air which has l)ocn [ireviously sub¬ 
jected to the action of the phosphorus products, rajiidly 
reduces it again. The autlmrs hnve investigated the 
limits of pressure at which the oxidation of phosphorus 
occurs in oxygen, when in contact with mixtures of sul¬ 
phuric acid and water. While the limit with concentrated 
, sulphuric acid lies between .686 and 538 mm., and with 
i water at 600 mm., it lies between 437 and 336 mm., with 
76 per cent, acid, and bidweeii 564 and 546 mm. with 
50 per cent. acid.—J. T. 1). 

Ammonia as a by product in coke.mafcing ; Use of gyp/rum 
for the recovery of -. H. Warth. 111., page 696. 

NUrate of soda statistics. W. Montgomery and Co. 
June 30, 1906. {T.R.] 

The following table gives figures as to the shipments, 
consumption, stocks, and prices from 1604 to 1906:— 


Ihlpmwts from South American ports to all parts tor the six months 

ending 80th June . Tons 

Ditto ditto for the twelve months ending SOUi June ... „ 

Afloat few Burope on 80th June . 

Iteote in V.K. ports 


ieo4. 1 

1006. 

1906. 

6,800 

4.600 

6,000 

800 

1,800 

1,000 

4,400 ! 

4,900 

4,000 


Itooks In CtmUneatal ports nn sotb June. Toni 

^Ofisumptlmi in V.K. for the tlx months ending 80th June. „ 

.. In Continent .. .. 

„ In V.E. for the twelve months . 

„ in Continent „ . 

M In Onlted States . 

„ la other Countries .. . „ 

„ te <A« World „ „ . 

visible supply on 80th June (Including tee quantity afloat for Europe 

and stocks in D.K. and Continent). 

Pcios on 80te June . per cwt. 


1904. 

1006. 

578,000 

689.000 

1,463,000 

1,687,000 

199,000 

282,000 

Ip 


Wi 

11,000 

11,200 

21,000 

86,800 

78.000 

67.000 

749,000 

820,000 

111,000 

110,000 

1,012,000 

1.081,000 

286,000 

264,000 

82,000 

66,000 

1,441,000 

1,610,000 

231,000 

280,000 

9/101 

11/- 


1006. 

704,000 

1 . 688.000 

278.000 


10,000 


80,000 

71.000 

862.000 

106,000 

1,121,000 

830,000 

40,000 

1,606,000 

278,000 

lOflOl 


The mouoammoniummonothiophosphate thus produced, 
OSes hydrogen sulphide on heating, and yields ammonium 
metaphosphate. Iminothiophosphorio acid combines 
with anhydrous hydrogen chloride to form a white hydro- 
lUohde which, When heated to a high temperature, 
vields among other products, iminothiopyrophospboric 
wii (SH)aP{: NH).8.F(: NH)(8H^. On heating imino- 
tbiophosphoric acid in a vacuum to 300° C., hydrogen 
mlpnide is split off, and thiophospfaorio aoid nitrile, 
is produced The Utter is not decomposed by 
watw in rae cold; on heating to redness it yields phos¬ 
phorus nitrldSt ^s^t- thiophos^oric aoids 

ore prodoosd whw the ami&Mlittin salt it treated with 
anbydfons hydrqgin ohloridei hut It was only leimd pOMibU 


Enoush Patents. 

Nitric acid ; Conc^Mration of dilute -. Q. W. Johnson, 

London. From Chem. Fabr. Grieshelm-Elektron, 
Frankfort-on-the-Maine, Germany. Eng. Pat. 19,986, 
Oct 3, 1905. 

See Ft. Pat. 368.373 of 1906 ; this J., 1906, 218.—T.F.B. 


SulphuTic acid; Manufacture of —R. OsUarins, 
Sergisfskl Possad* Russia. Sng. Pat 83,080, Oot 80, 
190& 

Sii SV. P»t 800,OH ollOOO t tiUi J., 1900, 
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Salt; Manufaehtre of whiU —— from rock ao^. H. T®e, 
Liverpool. Eng. Pat. 6611, March 29, 1905. 

Ths rook Salt to be purified is aupi^ed to the upper part 
of a cupola furnace, the shaft which is provu&i with 
a suooesuon of narrow arches serving to support the salt 
while it is being heated and exposed to air end gases of 
combustion. The shaft is narrowed near its base to a 
restricted passage, above which the salt is held up by 
an inwardly projecting part, and descends, as it melts, 
into a chamber below, in whiph provision is made for 
injecting superheated steam, or carbon dioxide or 
monoxide, or air, into the molten mass. In a modified 
form of apparatus, the chamber near the bottom of the 
shaft oommunicutes with a second chamber at its side, 
into which the molten salt Hows, ami into which air, 
steam, or gascH may l>e injected, as in the first chamber, 
or in which the suspended impurities may be allowed 
to settle before discharging. (Reference is made to Eng. 
Pat. HI 17 of mv,\; this J., 1904, 749.)—E. S. 

Alkaline prunfiinieM ; Manufaeiure of -. 0. E. Davis, 

London. Eng. Pat. 97911, April 26, 1906. 

Thr ammonia distillate obtained from the product 
tlcfwiiM in Eng. Pat. 26.666 (»f 1902 (this J., im»3, 
1243), by its treatment in the ammonia still, is used in 
precipitating the “ sulphide mud ” therein named from 
galvaniscrs' B]>cnt jiickle, or from other ferrous (‘hloridc 
or sulphate solution ; and the *' sulfihide mud ” so obtained 
is applied in producing the “ alkali cream ” which, in the 
said B|>ecifioation, is directed to be used to wosli gaseous 
mixtures containing hydrocyanic mad or ammonium 
evanide, with a view to the production of alkali cyanides. 

—E. S. 


Unitko vStatkk Patents. 

Amihonia; Pnicesa of extracting -- from gattcft. 

H. Brunck, f)ortmiind. (lermanv- U.S. Pat. 824,092, 
.June 26, I90ti. 

Sbm Addition of Nov. 6, 1004. to Fr. Pat. 331,077 of 
1903; this J.. 1905. 432.-T. F. B. 

Zinc. Kulphidc : l‘roeefift fur the manufacture of ——. 
(J. Hanson, Assignor t<» E. Marlier, Brussels. II.S. 
Pat. 823,896, Ajiril 19, 1906. 

See Fr. Pat. 338,059 of 1903 ; this J., 1904, 645—'1'. F. B. 


French Patents. 

Copper Bvlphaie fow/amr«a/ed with salts of iron ; Profess 

for ike refining of -. and for the direct extraction of 

copper from ores. R. tkinodera. Fr. Pat. 362,342, 
Jon. 11, 1900. Under Int. Conv., Feb. 19, 1905. 

The process is based upon the following facts(1) Ferric 
oxide is the weakest base of those commonly occurring 
in the hydrometallurgical treatment of copjier ores, and 
if, therefore, a neutral solution containing ferric and 
copper sulphates be treated with cupric hydroxide, 
copper sulphate is formed, and the ferric siupbate is 
converted into an insoluble basic sulphate, or even into 
ferric oxide. (2) Hydrated ferrous oxide is oxidised by 
atmospheric oxygen to basic ferric sulphate, and if cupric 
hydroxide be present, this basic sulphate at the moment 
of its formation gives up part or the whole of its sulphuric 
acid, with formation of copper sulphate. In carrying 
out the process the solution containing copper and ferric 
sulphates is made to diffuse into a large porous mass 
containing ooppor oxide, which mass is then exposed 
to the air to effect the complete conversion of the ferric 
sulphate into an insoluble basic sulphate. The copper 
sulphate is afterwards recovered by Uxiviation. Aooordmg 
to another claim, roasted copper ore is treated with 
water to convert it into a porous mass containing copper 
oxide, and copper and ferno sulphates, whioh is exposed 
to the air, and afterwards lixiviated to recover the copper 
sulphate, tfaa diatinotive feature of .tfaii modification of 
the pvoeeH bciag ao Mpante poi^ man is tticewary 
M m tbs iMthed fiftl dMoribed>-^A. S» 


Cataiytic apparatus [Prodttdma of nifrse ocidt from 
amfnoaiaj. Nordyke and Harmon Co. Vt. Pat* 
362.434, Jan. 16, 1906. 

See 1^. Pat. 1204 of 1906; this J., 1906,636.—T. 7. JL 

Tin and chlorine; Process for preparing compounds 
of —C. E, Acker. Fr. Fat. 362,671, Jan. 20, 1906. 
Skk U.B. Pate. 810,454, 810,455, and 810,456 of 10061 
this J.. 1906. 180.—T. F. B. 


Vin.~-6LAS8, POTTIRT. AND BNAMBU, 

{Continued from page 038.) 

Horon-iUtratnaTim. J. Hoffmann. Z. angew. CluHn., 
1006, 19, 1089—1096. 

The author has revised and extended the work of Kna{^ 
un this substance. While sodium sulphide and l^ax 
melted together give a yellow or browuisii glass, the 
further addition of boric anhydride gives a glass of lighter 
or darker blue tint, according to the proportions used. 
A similar glass is obtained from boric anhydride and sodium 
sulphide, in which case, however, the proportion of boric 
acid must lie very considerable. Mixtures used by the 
author are: (1) anhydrous borax 3*6, boric anhydriwl*5, 
sodium sulphide 9*9 grm.; or (2) boric anhydride 17, 
sodium sulphide 2 grms. The blue glass cannot be 
obtained if sulphur is substituted for sodium sulphide, 
but the addition to the borax and sodium sulphide alaas 
of either phosphoric anhydride or alum gives the olue 
colour. A solution of si^ium triborate saturated with 
hydrogen sulphide, evaporated to dryness, imd 
residue fused, also gives a blue glasB. This bmxm* 
ultramarine '* is staole in air, and gives a light<blue 
powder, it is only slightly soluble in water, giving a 
colaurless solution with alkaline reaction. Dilute by£o- 
chlorio acid dissolves it readily, and, on warming, tho 
solution gives off hydromn sulphide. The glass appears 
to contain sulphide and sulphate, but no tbiosulpnate. 
Bpeoimens prepared in ]K>rcolain crucibles contain silica 
and alumina, out these are not essential to the colour, 
nor is moisture nor ac^cess of air. for the blue glass is 
obtained equally well by fusing the pure (and anhydrous) 
maUiriuls in a platinum crucible in an atmosuMre of 
nitrogen. The lowest tem]K)ratiire of reaction is about 
720° 0.. but continued exposure to a high temperature 
slowly decolorisi^s the substance. The colour goes more 
rapidly if the heating bo done in a stream of air or oi^gen, 
hut even in a hydrogen stream it disappears. ThM is 
due to loss of sulphur, for three portions of the same 
preparation, heated for successively increasing periods, 
so 08 to be deep blue, Ught blue, and deoolorisi^, ocm< 
tained 0*62,0*13, and 0*00 per cent, of sulphur respectively. 
Boron sulphide and sodium oxide melted together ao 
not give a blue glass, so that in the blue glass the oxygen 
of the boric anhydride can be only partially, if at 
displaced by sulphur. The lowest proportion of boi^ 
anhydride which will give a blue glass corresponds to a 
triborate, and the best colours are obtained with mixtures 
corresponding to tetraborate. The resemblances between 
boron-ultramarine and onlinary ultramarine are p(Wtad 
out, and the similarity or relationship between boron 
and aluminium insisted on. The author thinks it probalfie 
that the sulphur in boron-ultramarine, in whatever form 
it may exist, is there neither as elementary sulphur nor 
as sodium sulphide.—J. T D. 

Quartz glass. A. L. Day and E. S. Shepherd. Soiraoe, 
1906, 23, 670—672. Science Abstracts, 1906, 9 A. 381. 
To obtain clear quartz glass free from bubbles, the authon 
recommend the following process:—The fragmenU oi 
quartz are placed in an ewotrie furnace, the heating 
chamber of which is composed of a thin^waUed grapidte 
box. and heated rapidly to about 2000° C., whereby the 
lilioa HI ra{^ly volatili^, and the slUea vapour diepUoee 
the air enclosed between the grains of the charge, The 
maw is then subjected to a prassttit of 600 Ihi w mtaat 
of oompmsad air, and the t q m potnl nr e ii f9att9i4 ho 
about noo» C.I aad ttaiatidiiid thniot fw mm-;§m 
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The eumtnt in then turned off, end the preeHure gradually 
reduced. By this process the authors nave succeeded in { 
prefiaring blocks of qiiartr. gli^« measuring 3 by 5 by ^ in.. | 
almost entirely free from bubbles, and only occasionally ! 
slightly stained with free silicon. The reHidual bubbles ! 
aw very small, and not numerous enough to interfere i 
with the use of the glawi for looses or other optical purposes. ' 

—A. S. 

rNtTKl) Statbb Patbnt. ! 


stages from a Sieinens*Martin fumaoe, quiokiy cooled, 
ana then sawn, and the sections examinea. showed that 
as the temperature riaee, and the fluidity of the charge 
increases, the gaS'hubbies concentrate towards the centre 
of the ingot, and then gradually diminish in size and 
number towards the exterior.—J. T. B. 

Coppcr-ntfiplfi. P. Breuil. Coinptes rend., 1906, 142, 
1421—1424. 


Hhtfi-glattn; A^anUvn for draunng -. W. 

Colburn and fe. Washlnmi. Franklin. Pii. U.S. Pat. 
H23,6K1, June 19. liUMi. 

The aftparatiis conHists of a receptacle containing molten 
glass, n)eanH for drawing glass therefrom in sheet form 
in a longitudinal dirci'tion, and two conical rollers re¬ 
volving in opposite tlirections, eai-h having a portion of 
its surface dipping into the mass of molten glsNs m the 
receptacle, and a portion engaging the surfai^e of the 
sheet as drawn, whereby these rollers serve not only to 
draw glass from the receptacle, hut also t<i stretch the 
sheet laterally. A corrugated sheet-metai bait may 
also be provided, togfdher with iik'shh for lowering I't 
into and withdrawing it from the re(^e|>tacle.—A. (I. L. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Contimird from pigp. ti39.) 

Wood; Artion of hnclrria on -. B. Mslenkovic. 

XXIV.. page 717. 


: The author has examined^steels with O-lt) to 0*17 (series 
; A) and with 0-28 to 0-41 (series B) |)er cent, of carbon, 
(uich H<«ri(‘s containing 8 members with 0. 0-5, 1, 2. 4, 8, 
16, and 32 per cent, approximately of copjier. Analysis 
I showed the copjier to w uniformly distributed in all save 
the 32 per i^ent. mcinlier of series B. the upjs'r part of 
which contained 34-2 at the centre and 21*2 at the surface, 
the lower 74-K at the eentix^ and 24-4 at the surface ; 
the two ]>arts were <4early distinguishable on the fracture, 
'rhe ingots up to 4 per cent, showed no colour on the 
, fracture, but from 8 jier cent, upwards the red colour 
was marked and increasing. All of the allots containing 
u)> to 4 per cent, of copiier could be hammered or rolled, 

I the others not. The hardiiesH, bv BrinfiH's method, 
increased with the copy^sir. 

'i hermars measiirfmcnts of the transformation point's 
I were n()t very satisfai'tory, eH|jecial!y in series A. In 
i that series c opper seems to raise Ar, and lower Arg. In 
! B series, Ar and Ar^ are both lowered as the amount of 
I copper rises. The point at 97r>’"—980^’ ('. noticed in all 
I the steels seems to mean separatimv of cementite. All, 

! even thi' (‘oppeiv part of 32 per cent. B. were maunetie 
wlien cold.--J. T. 1). 


EnuI'Ish Patents. 

^H<}np and Ihv like ; Artificial -. W. Hoffiueister. 

Hamburg, H. Hundt. f‘ Eifler and A. Winther, Lei|)7.tg, 
Germany. Kng l*Ht. 16,582, .Inly 29, 199.'i. 

Hke Fr. Pat. 3.'>6,663 of 1905 ; this .7., 1906. 32. T. F. B. 

Pirf-hrifkA ; Manufacture of -. W. H. (’arr, Whitley 

Bay, and J. Urwin. Tynemouth, Northumherland. 
Eng. Pat. 11.696. June 3, 1906. 

In order to render the bricks lighter, the fireclay used is 
mixed with one-quarUT of its weight of crushecl coki* or 
coke bieoze. Ixifh ingredients being pnderahly ground 
after mixing, and not separately.— A. (1. I,. 

Fkenoh Patents. 

Stone ; ProeeAA for the wifaiM/ar/Mrc of artificial -. 

Internationales Patent und Masi^hinenges. tt. Lneders. 
Fr. Pat. 362.418, Jan. 15, 1900. Under Int. Oonv 
Sept. 22. 1905. 

About 75 kilos, of nsliestoH and 450 kilos, of slow-setting 
cement are ground in a roller-mill with about 3| cb.m 
of water. The ground maU*rial is mixed with a further 
24—3 cb.m, of wal'er. and is then treated in filter-presses 
Of vaiving shaiie and size, according to the objects It is 
desired to make. The cakes or slabs from the filfer- 
presses are subjeided to high pressure (800 kilos, jier <'.c.) 
m hydraulic presses, and then allowed to harden in the 
UBiial manner.—A. 8. 

ITood ; ProecAs for impregnating -. A. A. V. Poulsen 

Fr. Pat. 362.623. Jan. 23, I9(»6. 

See Eng. Pat. 1325 of IHilB ; this J., 1906. 479. —T. F. B. 

AVroritm.—This J.. IWMt. <t3tt. col. 1. line 3 from tor. 
For Merino read Marino. 

X.-METALLVRQY. 


; ( opptr ; AUrmpta a! n jiiniig ~ irilh nthrmi ar filicides. 

F. (il(if[C'r. Ml'tallurgic, KHIII, 3. 2r.3; (Ihcm.-Zcit., 
; llMXl. 30. Hc|., 208. 

1'HE iTildc metal under e.\iierimmi( contained H7-2/> j«?r 
cent, of co[)|H‘r. with 1*774 jM*r cent, of oxygen preaent 
in combination as protoxide. .Silicoii proved incapable 
of properly reducing this protoxide, lint better r^ulta 
attended llie use of mnngiuuiBc ailicide. containing 19*77 
per cent, of silicon, anflicient lH*iiig added to read in the 
j proportion of one lnolei*iile to four of i*nprous oxide. 
The refined i*rip]ier ih very dense, free from oxide ns well 
ns from manganese and siliinn, and the loss of metal is 
lx‘low 1 ,ier eent.—fliietiy m the slag. An excess of 
manganese siheide furnishes a manganese-copper alloy, 
but when tlie manganese does not exe.is*d 1 per cent., 
its effei t appears to he lieneficiul.—C. .S. 

; Plttlinvm , Curroaion of -, by aiUphuno acid. L. 

Qnennessen. VII., jiage 896. 

I Tin in the Tranmial. Mining World, .Tune 30, 1906 
IT.K.I 

The first output of tin in tlie Transvaal has recently been 
; declared. It is little more than a year since the diac.ovcry 
of the tin-bearing gri'isen on the Vlaklaagtc farm, about 
00 miles east of I’retoria. The tin lode in various forms 
has been traced over a considerable area. Within the 
last six months a 10-s<amp mill and a Krupp ball mill 
liavi* bi*en installed to crush the greisen rock, and also a 
( Ompiete concentrating plant. The details of the output 
are as follows ; Five stamps ran 20 days, crushing 486 
tons, giving an output of 4*8 tons jier day. The Kmpp 
iiiill ran 24 days and 20 hours, crushing 201 tons, equivalent 
to an output of 8*1 tons per day. From the 687 tons, 
18*8 tons of tin oxide were won, equal to a yield of 2*44 
Iier cent, per ton of ore treated, and an extraction of 
97*7 per cent. The cost of production was 46s. per 
ton, inclusive of 6s. for development, and 2s. for 
! lenewals. 


{CotUiniifd from page 642.) 


Slul; 

A. 


Phenomena daring milling of -fOas-hiiWesl. 

Ruhfut. Stahl u. Sisan, 1906, 36, 776—777. 



Other tin areas are being discovered from time to time. 
The most recent discovery has been made on a farm 
belonging to the Tremnraal Consolidated Land and 
Exploration Company, in the Bushveld area. Here 
good ote ha« been found in pooketa, but proapeotiai w> 
tar haa not ihown the contisnltjr or permanensr of the 
deposit. 
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Copper depotit in Oniario. E»g. and Minina J., June 80, 
1006. [T.R.J 

A coPPKE deposit has i>een recently discovered near 
Dean Lake sUtion. on the Canadian Faeific Railway, 
in the township of Thompson, on the Leiaert mine. The 
or© occurs at the point of contact between a trap dike, 
bearing inclusions of granite and quartzite, rounded and 
angular, and clay slate. Both the slate and the trap are 
impregnated, for a width at present unknown, with 
ohaloopyrite, which is actiompanied by calcite, and carries 
small amounts of silver and gf>ld. The culcito appears to lie 
in sufficient quantity to form a fusible mixture with the 
silicates of ahnuitia and iron, and a smelting test already 
made demonstrates a fusible mixture. Mining machinery, 
consisting of boilers, air oomprcHsors. &c., has l>©en 
instelled upon the jiroia^rty, and development work is 
actively enga»>d in. The shaft sunk on the Leizert vein 
is now at a depth of 80 ft., and pre}mrations arc lading 
made t-o drift in various directions. The* vein is shown 
up by cross-cuts and pits, and can Ik’ followed for more 
than lOtM) ft. As a self-fluxing co]ijK>r ore the deveIo]i- 
inent is looked forward to with much interest. 

Knumsh Patent.'^. 

Wf^lding iron or Aitel; Method of -, with ruck other or 

with oth-er meUds, and f axes employed for that purpose. 

E. L. Davies and W. (1. Clark, Weasels Nek, Natal. 
Eng. Pal. 13.811, July 4. 1005. 

The parts to be welded are mised to “ the oxidising 
ti'mperature of iion.” that is, about 80(t' t<» 1(XK)‘ and 
are then plunged into a bath heated to th<‘ same tem¬ 
perature, and containing a mixture of Hili(;a and (‘slcium 
carbonate in eipial quantities. This flux dissolves the 
iron oxide formed, and the pieces are then withdrawn 
quickly, and welded in the ordinary wav. (Compare Eng. 
Pat. n.tHM) of im)4 : this J., l}Ht5,'1300 ; also Eng. 
Pat. 10.703 of 18ftft.) -A. (J, L. 

Iron; Utfning m aSiemenS’MarUn furnace. H.J.B. 

Delporte. Li^ge. Belgium. Eng. Pat. 404, Jan. 8, 1000. 
Under liit. Oonv.. Jan. 0, UH)5. 

See Kr. Pat. 350.7rt0 of 1005 ; this J., 1005, 804.^-T. F. B. 

Tinned plate./i; Deltnning of -. K. Goldschmidt and 

J. Weber, Essen on the Ruhr, Germany. Eng. Pats. 
12.H08 and 12,800, June 21, 1905. 

8ke Fr. Pat. 350,228 of 1005 ; this J., 1905,1311.—T. F. B. 

Slag ; Process for dissolving solid faxes in fuid -. 

F. C. W. Timm. Hamburg, Germanv. Eng. Pat. 
16,375, July 20. 1905. 

SEKFr. Pat. 350.252 of 1905 ; thisj., 1905, 1308.-^T. F. B 

Ores and metals; Pritress and npparalvs for concen¬ 
trating or seftarating -. F. Windhausen, Berlin. 

Eng. Pat. 17,250. Aug. 25. 1905. 

See Fr. Pat. 357,120 of 1905 ; this J., 1900. 27.—T. F. B. 

Furmces for sepeirating metals. M- Leltoh. Brooklyn. 

N.Y.. U.S.A. Eng. Pat. I7.t)r>l. Aug. 31. 19t)5. 

See U.S. Pat. 800,222 of 1906; this J., 1905.1070.—T. F. B 



I and is provided near the tofi with a series of openings. 8, 
I through which blast-nozzles. 5, discharge jets of air, under 
I pressure, downwards into the furnace. The diameter of 
{ the o|K>nings is larger than that of the blast-nozzles, so 
I that atmospheric air is drawn m by the jets of eom precee d 
' air. and assists in promoting oomhustion on the hearth 
of the furnace. — A. S. 


( Hoaating furnace [for ores]. A. W. Chase, New York, 
i U.S. Pnt. 823,393. June 12, 190(1. 

I The furnace consists of a casing in which several U-'^baped 
j troughs are disjiosed one above the other, each of them 
j being provided with a spiral conveyor mounted on a 
j hollow shaft, which is cooled internally with water. The 
j conveyor-shafts are Bup|K)rted on bearings outi^e the 
j furnace, and pass through circular openings in the furnace 
} walls, these openings being closed by removable slotted 
I plates which tit around the shafts. The furnace can b« 
I used as a muffie furnace or reverlieratory fumacte; in the 
; former case the roasting-troughs ait» protected from the 
; direct action of the tire by removable shelves, one situated 
i below, and the other above the series of troughs. Meam 
I arc provided for carrying the furnace gases around the 
, troughs, and for siiiqilying air to the roasting ore. Above 
I the troughs, and resting on the cover of the turnaoe, there 
i are placed a feed-hopjwr and conveyor, which also serves 
j as a preliminary drier for the ore ; the latter is hert 
I exposed to the gases escaping from the roasting'troughs, 
I but is protected from the direct action of the fire. 

-J.F. B. 

j Furnace; Tilting - . J. C. fVomwell, Assignor to th« 

I (tarrett-Oromwell Engineering Co, (Cleveland, Ohio. 
' U.S. Pat. 823,«69, June 19. 190«. 

In each end of the framework of the furiioo© are mounted 
two equalising-beaniH.” on which two roUem are jour 
nailed. The rollers l>ear on a curved trackway, and 
means are provided for tilting the furnace. The rollen 
are mounted on the furnace in such a manner that thej 
ride upon the curved trackway independent of the expan 
sion of the furnace.—A. 8. 

Blast furnace. W. Kemp, Assignor to M. P. Freeman 
Tucson, .Ariz. U.S. Pet. 824,485, June 26, 1906. 
See Ft. Pat. 358.645 of 1905 ; this J.. 1906, 270.—T. F. B 


Furnaces; Jmpts. relating to -. J. L. Babi** and 

A. L. Louvrier, Honfleur, Franco. Eng. Pat. 26,076, 
Dec. 14, 1905. Under Int. Conv., De«. 14, 1904. 

The furnace is intended for the extraction of zinc and 
lead from their ores by volatilisation. It consists of a 
scaphoid cavity, in the base of which is a slot through 
which the slag falls into the ash pit below. An upward 
draught is maintained m the furnace by a blast or by 
suction, or by both, and the slot is cooled by circulation 
of air or water, in order to prevent its deformation.—A. S. 

UFITXP StATBS Patekts. 

Furuatt ; M^urgied -. B. C. Lauth, Pittsburg, 

'P4. tJ.S. P»t 823,087, Jane 12, 1906. 

TniMt«(Hw (uRuee. 4t lue tka flupe Oevn is tlw fiewe. 


Metola [gold and nlwr ]; Proce»» of extraeling -/com 

i Iheir oren. C. K. Arnold, Philadelphia, Pa. U.S. Pat 
823.576, June 16, 1HU6. 

i The ground ore is mixed to a pulp with cyanide aolution 
and air is drawn first through a heater, and through “ i 
! generator of halogen gas," and then through the {Wp ii 
, Hutfiuient amount to thoroughly agitate it. The moTemeni 
I of the air is effected by maintaining a partial Taouam it 
I the apace above the ore-pulp, the gases, &c., from sool 
: space being delivered first to a " regenerating solution ’ 
! ('‘caustic solution”), and then to “an exhaust-pump o 
hydraulic type.”—A. S. 

Zi»c aUovt; Ptottit of manufacturing P. ast 

A. Ollhn, BeiUn. U.S. Pat 824,«M, Just 26, 1806. 
Sn Vr. Pat 662,667 «f 1908; tUa J., 1906,*. B 




700 


Cl. XI.—ELBCTRO-OHEMISTRY k ELECTRO-METALLURGY. 


[Sviy 81 . 1 M« 


FmvoH Patsmts. 

fsrf ; Production of -. P. Andre. Fr. Pat. 302,371, 

Jan. 12, 1900. 

(DiKARY iron or inferior steel is raised to a clear red 
at in a muffie fumaoe or in closed oruoibies, while sur- 
unded with a mixture of potassium ferrocyanide. 300 
rts; leather cuttings, 200; powdered wood charcoal, 
0; oolophony, 180; sodium carbonate, 20; finely 
earth, 40; potassium nitrate, 25; and graphite, 
parts.—J. H. C. 

Of'irofi; Enrichment of -. C. Brisker and G. Reit* 

boeok. Ft. Pat. 302,479, Jan. 17, 1900. 

OK already strongly decarburised is abided to the mass 
molten iron contained in the mixer," wlicreby strong 
rmioal and ealorifio reactions are set up which tend to 
prove the Quality of the iron. By adding slags rich in ; 
OBphorus, the iron is rendered suitable for treatment by 
i basic procosti.—J. H. C. 

ttimonyores: Treatment of auriferovti -. C. Savigny. ■ 

Fr. Pat. 361,340, April 10. 1905. ‘ I 

:b ore is mixed with carbon, and raised to a high teni- { 
rature in a blast furnace, whereby the antimony is j 
latilised, and the gold is concentratenl in the slag. 

-J. H. 0. 

Uiniony sulphide and orysulphide ; Production of colours 

tnd of metallic antimony from --. C. Savigny and 

ML. Douxami. Fr. Pat. 361,383, April 16.1906. XIIIA., 
page 703. 

sente and antimony ; Process and furnace for the treat- 

nenf of pyriious minerals containing -. E. Rassi*. 

Dourbet. Fr. Pat. 362,456, Jan. 16, 1906. 
x minerals are strongly heated m a sort of muffle 
naoe, and the vafxiurH so produced are drawn ofT by 
aspirator into condensing chambers, where they are 
)lecf by a water-spray.—J. H. i\ 

vdgamalion process^ applicalde even to refractory ores 
)/ gold and silver. H. J. M. A. Huguet. Fr. Pat. 
162,347. Jan. 11, 1906. 

JB amalgamation is effected m the usual manner, but 
utions oontaining sulphurous or hyposulphurous acid 
I added to the ore pulp, in order to prevent oxidation of 
) mercury.—J. H. (’. 

ig; Production of -. F. Benjamin. Fr. Pat. 

362,419, Jan. 16, 1906. 

the " Onery " treatment of pig-iron, material contain- 
; phosphoric acid is added, which passes into the slag 
a form soluble in citric acid, and so increases its 
Aurial value. The phosphatio material ma^ be added 
the charge, or l>e introduced during the refining process 

—J. H. a 

lit furnaces ; Jmpts. in -. Frudingham Iron and 

Steel Co.. Ltd. Fr. Pat. 362,481, Jan. 17. 1906. 

1 Eng. Pat. 26,203 of 1905 ; this J., 1906, 319..-T. F. B. 

ekel ; Process for treating minerals containing - or 

ixidised nicka maUes, The Metals Extraction Cor- 
[xwation, Ltd. Fr. Pat. 362,676, Jan. 25, 1900. 

B Eng. Pat. 10,860 of 1906 ; this J.. 1906,688.—T. F. B. 

ehel; Treattnent of minerals containing -. The 

Metals Extraction Corporation, Ltd. Fr. Pat. 362,676, 
Ian. 25, 1906. 

R Eng. Pat. 6266 of 1906 ; this J., 1906, 641—T. F. B. 

\iaUic films or flakes ; ProM#s of making T. A. 

Bdisoa. Fr. Pat 863,693, Jan. 86, 1906. Under Int. 
3oay.» Maroh 80,1005. 

■ t7J.Pat88U88ofl006) (hlaj., 1006» 848.-7, F.B. 


XL—ELBCTBO-OHEMlITaY AMD 
ELBOTBO-METALLUSGY. 

(Continwd from qxigt 644.) 

(^.)—EI.ECTBO-CHEMISTRy. 

JSkctrolyiis o) dilute eoluliont of aeidi and alkalU at low 
palentiala. Dimiolving of platinum at Ike anode by a 
direct current. Q. Senter, Faraday Soo. Trans., July 2, 
IftOfl. [Advance proof.) 

When diliito Holutious of sulphuiio acid and of aodium 
hydroxide arc Hubjeeted to electrolysis at a potential 
of 1'4 to I'SB volt* (».e., Mow the potential at which 
oxygen is evolved) and a current density of l-2xl0-t 
amperes per sq. om., an oxidising substance is formed in 
small ainonnt at the anode. This substance is very stable, 
esiiecinlly in alkaline solution, and is not destroyed by 
, boiling; it is shown not to bo hydrogen peroxide*. The 
r61o which the oxidisin)? agent plays cannot he determined 
until some method is discovered of producing it in greater 
concentration. In the case of dilute acid small amounts 
of platinum are dissolved from the anode, which the author 
oonsidors to la? due to the solubility of an oxido, formed 
Bnjs>rficinlly U|)on the electrode.-- R. R. H. 

Nitric acid and nitrates: Direct aynihesia of -, from 

their elementa at the ordinary temperature.. M. Berthelot, 
Vll., page 666. 

Ozone: Vaeof - in quantitative analyaia. P. Jannasch 

and W. Gottachalk. XXIII., page 716. 

Enoush Patents. 

Inaulating material: Impta. in [eleciricali -. The 

British Thomsori-Houston Cki.. lamdoii. From the 
General Electric Co., Schenectady, N.Y., U.H.A. Eng 
Pat. 19,035. Sept. 20, 1906. 

An electrical insulating material, resistant to heat and 
moisture, is prepared by mixmg a fibrous substance such 
as asbestos with suitable quantities of silica and a metal 
hydroxide, e.g., calcium hydroxide, moulding the mixture 
into the desired form, and subsequently treating it with 
steam, under pressure, to produce a hydrous sihoate in the 
I interstioes of the llbrous material.—A. S. 

, Ozoniaera ; Kleetrical -C. A. Sahlstrom, Ottawa, 

Canada. Eng. Pat. 12,367, June 14, 1905. Under Int. 
Conv., June 21, 1904. 

SeeFt. Pat. 355,411 of 1905; thiaj,, 1905, 1178.—T. F. B. 
United States Patent.*. 

Thermo-electric couple. H. E. Heath, Lynn, Mass., 
Assignor to General Electric Co., New York. U.S. 
Pat. 824,015, Juno 19, 1906. 

] In this thermo-electric couple one member is constructed 
of a body of cast silicon.—A. G. L. 

Klectrolyaia of water : Apparatua for Hu: -. K. J. 

: VateiUe, Isivallois-Porret, France. U.S. Pat. 823,650, 

June 19, 1906. 

See Fr. Pat. 355,662 of 1905 ; this J., 1006, 1240.—T.F.B. 

: French Patents. 

Electrode ,* ActumulcUor -. T- A. Edison. FV. Pat. 

362,691, Jan. 26, 1906. Under Int. Conv., March 30, 

I April 28, and Nov. 2, 190.5. 

i See Eng. Pats. 1926 and 1927 of 1906 ; this J., 1906, 

[ 432.—T. F. B. 

Otoae; Produttion of —Comp. Fran9. de I'Urxine. 

Fr. Pat. 862,301, Jan. 10, 1906. 

The prodnetion of oione from air by means of electric 
dieoMrgee ie eimidified, and Tendered more economical 
by bediag on* or both of tii* ooaduotor* witi> m alter- 
Mttm somiit wltb th* *M «i tuBUlMy oondmMn. A 
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Copper depotit in Oniario. E»g. and Minina J., June 80, 
1006. [T.R.J 

A coPPKE deposit has i>een recently discovered near 
Dean Lake sUtion. on the Canadian Faeific Railway, 
in the township of Thompson, on the Leiaert mine. The 
or© occurs at the point of contact between a trap dike, 
bearing inclusions of granite and quartzite, rounded and 
angular, and clay slate. Both the slate and the trap are 
impregnated, for a width at present unknown, with 
ohaloopyrite, which is actiompanied by calcite, and carries 
small amounts of silver and gf>ld. The culcito appears to lie 
in sufficient quantity to form a fusible mixture with the 
silicates of ahnuitia and iron, and a smelting test already 
made demonstrates a fusible mixture. Mining machinery, 
consisting of boilers, air oomprcHsors. &c., has l>©en 
instelled upon the jiroia^rty, and development work is 
actively enga»>d in. The shaft sunk on the Leizert vein 
is now at a depth of 80 ft., and pre}mrations arc lading 
made t-o drift in various directions. The* vein is shown 
up by cross-cuts and pits, and can Ik’ followed for more 
than lOtM) ft. As a self-fluxing co]ijK>r ore the deveIo]i- 
inent is looked forward to with much interest. 

Knumsh Patent.'^. 

Wf^lding iron or Aitel; Method of -, with ruck other or 

with oth-er meUds, and f axes employed for that purpose. 

E. L. Davies and W. (1. Clark, Weasels Nek, Natal. 
Eng. Pal. 13.811, July 4. 1005. 

The parts to be welded are mised to “ the oxidising 
ti'mperature of iion.” that is, about 80(t' t<» 1(XK)‘ and 
are then plunged into a bath heated to th<‘ same tem¬ 
perature, and containing a mixture of Hili(;a and (‘slcium 
carbonate in eipial quantities. This flux dissolves the 
iron oxide formed, and the pieces are then withdrawn 
quickly, and welded in the ordinary wav. (Compare Eng. 
Pat. n.tHM) of im)4 : this J., l}Ht5,'1300 ; also Eng. 
Pat. 10.703 of 18ftft.) -A. (J, L. 

Iron; Utfning m aSiemenS’MarUn furnace. H.J.B. 

Delporte. Li^ge. Belgium. Eng. Pat. 404, Jan. 8, 1000. 
Under liit. Oonv.. Jan. 0, UH)5. 

See Kr. Pat. 350.7rt0 of 1005 ; this J., 1005, 804.^-T. F. B. 

Tinned plate./i; Deltnning of -. K. Goldschmidt and 

J. Weber, Essen on the Ruhr, Germany. Eng. Pats. 
12.H08 and 12,800, June 21, 1905. 

8ke Fr. Pat. 350,228 of 1005 ; this J., 1905,1311.—T. F. B. 

Slag ; Process for dissolving solid faxes in fuid -. 

F. C. W. Timm. Hamburg, Germanv. Eng. Pat. 
16,375, July 20. 1905. 

SEKFr. Pat. 350.252 of 1905 ; thisj., 1905, 1308.-^T. F. B 

Ores and metals; Pritress and npparalvs for concen¬ 
trating or seftarating -. F. Windhausen, Berlin. 

Eng. Pat. 17,250. Aug. 25. 1905. 

See Fr. Pat. 357,120 of 1905 ; this J., 1900. 27.—T. F. B. 

Furmces for sepeirating metals. M- Leltoh. Brooklyn. 

N.Y.. U.S.A. Eng. Pat. I7.t)r>l. Aug. 31. 19t)5. 

See U.S. Pat. 800,222 of 1906; this J., 1905.1070.—T. F. B 



I and is provided near the tofi with a series of openings. 8, 
I through which blast-nozzles. 5, discharge jets of air, under 
I pressure, downwards into the furnace. The diameter of 
{ the o|K>nings is larger than that of the blast-nozzles, so 
I that atmospheric air is drawn m by the jets of eom precee d 
' air. and assists in promoting oomhustion on the hearth 
of the furnace. — A. S. 


( Hoaating furnace [for ores]. A. W. Chase, New York, 
i U.S. Pnt. 823,393. June 12, 190(1. 

I The furnace consists of a casing in which several U-'^baped 
j troughs are disjiosed one above the other, each of them 
j being provided with a spiral conveyor mounted on a 
j hollow shaft, which is cooled internally with water. The 
j conveyor-shafts are Bup|K)rted on bearings outi^e the 
j furnace, and pass through circular openings in the furnace 
} walls, these openings being closed by removable slotted 
I plates which tit around the shafts. The furnace can b« 
I used as a muffie furnace or reverlieratory fumacte; in the 
; former case the roasting-troughs ait» protected from the 
; direct action of the tire by removable shelves, one situated 
i below, and the other above the series of troughs. Meam 
I arc provided for carrying the furnace gases around the 
, troughs, and for siiiqilying air to the roasting ore. Above 
I the troughs, and resting on the cover of the turnaoe, there 
i are placed a feed-hopjwr and conveyor, which also serves 
j as a preliminary drier for the ore ; the latter is hert 
I exposed to the gases escaping from the roasting'troughs, 
I but is protected from the direct action of the fire. 

-J.F. B. 

j Furnace; Tilting -. J. C. fVomwell, Assignor to th« 

I (tarrett-Oromwell Engineering Co, (Cleveland, Ohio. 
' U.S. Pat. 823,«69, June 19. 190«. 

In each end of the framework of the furiioo© are mounted 
two equalising-beaniH.” on which two roUem are jour 
nailed. The rollers l>ear on a curved trackway, and 
means are provided for tilting the furnace. The rollen 
are mounted on the furnace in such a manner that thej 
ride upon the curved trackway independent of the expan 
sion of the furnace.—A. 8. 

Blast furnace. W. Kemp, Assignor to M. P. Freeman 
Tucson, .Ariz. U.S. Pet. 824,485, June 26, 1906. 
See Ft. Pat. 358.645 of 1905 ; this J.. 1906, 270.—T. F. B 


Furnaces; Jmpts. relating to -. J. L. Babi** and 

A. L. Louvrier, Honfleur, Franco. Eng. Pat. 26,076, 
Dec. 14, 1905. Under Int. Conv., De«. 14, 1904. 

The furnace is intended for the extraction of zinc and 
lead from their ores by volatilisation. It consists of a 
scaphoid cavity, in the base of which is a slot through 
which the slag falls into the ash pit below. An upward 
draught is maintained m the furnace by a blast or by 
suction, or by both, and the slot is cooled by circulation 
of air or water, in order to prevent its deformation.—A. S. 

UFITXP StATBS Patekts. 

Furuatt ; M^urgied -. B. C. Lauth, Pittsburg, 

'P4. tJ.S. P»t 823,087, Jane 12, 1906. 

TniMt«(Hw (uRuee. 4t lue tka flupe Oevn is tlw fiewe. 


Metola [gold and nlwr ]; Proce»» of extraeling -/com 

i Iheir oren. C. K. Arnold, Philadelphia, Pa. U.S. Pat 
823.576, June 16, 1HU6. 

i The ground ore is mixed to a pulp with cyanide aolution 
and air is drawn first through a heater, and through “ i 
! generator of halogen gas," and then through the {Wp ii 
, Hutfiuient amount to thoroughly agitate it. The moTemeni 
I of the air is effected by maintaining a partial Taouam it 
I the apace above the ore-pulp, the gases, &c., from sool 
: space being delivered first to a " regenerating solution ’ 
! ('‘caustic solution”), and then to “an exhaust-pump o 
hydraulic type.”—A. S. 

Zi»c aUovt; Ptottit of manufacturing P. ast 

A. Ollhn, BeiUn. U.S. Pat 824,«M, Just 26, 1806. 
Sn Vr. Pat 662,667 «f 1908; tUa J., 1906,*. B 
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Evoush Patsnts. ! 

Oieine and ^tarine : Process and apparatus for extracting 
from fattv acids. M. Lanza and L Gamna. i 
Turin. Italy. Eng. Pat. 4481, Fab. 23, 190ft. Under | 
Int, Coot., F«b. 27, 1905. | 

gas Ft. Pat. 352,337 of 1905; this J.. 1905. 933. -T. F. B. j 

Soap: Mnnufricture of -. L. and W. H. Bnrley. 

Waverton, Chester. Eng. Pat. 25.425, Dec. 7. 1905. 
OblINAEY Boap i« ir»corporated with water and gntn 
tragacanth in varying pio;>ortions ; claim ih also made , 
for the use of borax in addifion to water and gum tragii- | 
oanth. It i« stated that the bulk,asalMothe dotergentand 
antiseptic properties of the soap are thus increased.^ 

Unitbo Status Patknt. 

Pats and tkr like : Apparatus for the. recovery of - 

from waste waitTH, C. Kremer, Berlin. U.S. Pat. ' 
823,688, June 19. 19(Wk 

Ske Eng. Pat. 24,030 of 1905 ; this J., 1906, 382. -T. F. B. ; 
FitBKCH Patent. 

Cocoa^nvis or copra ; Process of preserving -. H. 

Marot. Fr. Pat. 3ft2,3ft», Jan. 12, 190ft. 

The tiosh of the cocoa nutH or copra is subjecU^d to the i 
action of a mixture of sulphur dioxide and air, which has ^ 
been paased through an apparatus where it is submitted | 
to an electrical dismiargc. The copra is treated preferably , 
before exportation.—W. P. S. ; 

German Patent. 

lAquids of differerU specific’ gratnty, cspeciaUy oil and \ 

water ; Apparatus for the separation of -. G. B. 

BiboUni and C. Baulino. Gor. Pat. 168,083, July 16, 
1904. 

The separator coniprisos a number of superposed, closed 
ohambera, commutiieatiiig with one another by ojsuungs in 
the division walls. The mixture of liquids is supplied 
under pleasure to the two lower chambers by a vertical 
pipe from an elevated rciservoir. On the opposite side of 
the separator to the reservoir a vertical tube rises, through 
which the separated water rises to a height Homewhat leas 
than that oi the supply reservoir, so that a continuous 
flow of the liquid in the lower ohanibers. in a horizontal 
or nearly horizontal direotion, is caused. The oil which 
separates, ci^eots in an upper chamber, and is removed 
from time to time.—A. 8. 


XIIL—PlGHEMTS, PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER. Ete. 

{('ontinned from fH«jt 646.) 

(.1.)—PIGMENTS. 1*AINTS. 

Oatouring matters in ntolasses, vinasse, Wichardt. 

IV., page 687. 

Paints and colours m which dry carhonale of had or red 

lead is used; Regulations for the- manufacture of -. 

Home Office CSrcular. 

Te* following draft regulations apply to all factories and 
workshops in which dry carbonate of lead or rc'd load, is 
used in the manutacturo of paints and colours, provided 
M follows:— 

(1) The Regulations shall not apply to factories and 
workshops in which paints and colours are manufactured 
not for male but solely for use in the business of the occupier; 
or in which only the manufacture of artists* colours is 
carried on. 

^2) RegtdaUon 2, and so much of Regulation 3 as 
mvfioftta the employment of a woman in manufacturing 
dry lead o«lour, not ap|^y to the packing in parcels 


or kegs not exceeding 14 lU'^iB^weight, unl^ and until so 
required by notice in writiajflfrom the Chief Inspector of 
Factories. 

(3) Regulations 4, 6, 6, U, and 12 shall not apply to 
factories or workshops in which the grinding of lead colours 
occupies less than throe hours in any week, unless and 
until BO required by notice in writing from the Chief 
Inspector of Factories. 

Definitions for the purpose of these Regulations— 

“ Lead colour ” moans carbonate ot lead and red 
lead, and any oolouf into which either of these 
substances enters. 

" Lead process ” means any process involving manipu¬ 
lation of materials containing lead. 

Part I. — Duties of Employers. 

1. No dry lead colour Bhall be plaoe<.i in any hopper or 
shoot without an efficient exhaust draught and air guide 
so arranged as to draw the dust away from the worker as 
near as possible to the point of origin. 

2. No dry lead colour shall be mixed, ground in oil, 
sifted, or otherwise manipulated so as to give rise to dust, 
save either— 

(a) in an apparatus so closed as to prevent the escape 
of dust; or 

{h) with an efficient exhaust draught and air guide 
so arranged as to carry awav the dust as near as 
|)OSsiblo to the point of origin. 

Provided that this regulation shall not apply to the 
immersion and manipulation of dry lead colour in water. 

3. No woman, young person. <»r child shall be employed 
in mixing, grinding in oil, sitting, or otherwise manipu¬ 
lating dry lead colour. 

4. Every (wrson employed m a lead process shall be 
examined once in each calendar mont h by the certifying 
surgeon of the district, who shall have jwiwci; to suspend 
from employiriont in any lead proc«>ss. 

5. No person after suspension in accordance with 
Hi‘gulation 4, shall be employed in any lead process with- 
ogt written sanction entered in the health register by the 
certifying surgeon. 

6. A health register in a form approved by the Chief 
Inspector of Factones shall be kept and shall contain a 
list of all persons employed in any lead procesa. The 
certifying surgeon will enter therein the dates and results 
of his examinations of such persons with particulars of 
any directions given by liim. 

The health register shall be produced at any time 
when required by any of Hia Majesty’s Inspectors of 
Factories or by the certifying surgeon. 

7. Overalls shall be proviaetl for all persons employed 
ill lead jirocoKHes ; and shall be waslu^d or renewed at 
least once every week. 

8. The occupier shall provide and maintain for the use 
' of all persons employed in lead processes— 

(a) a 4*loak-room or other suitalJo place in which 
such }>crsons can deposit c.luthing pufr off during 
; working hours, and H«q>arat4^ and siiitiible arrange- 

mciits for the storagti t>f overalls refjuired by 
Regulation 7 ; 

I {b) a dining-room, unless all workers leave the 
I factory during meal hours. 

i ft. No person shall be allowwl to introduce, keep, 
prepare, or partake of any food, drink (other than a 
moaicine provided by the occupier end approved by the 
(icrtifying surgiMm). or tobacco in any room in which a 
lead process is carried on. Suitable provision shall l»e 
made for the deposit of food brought by |>ersons employed. 

10. The occupier shall provide and maintain in a cleanly 
state and in gooil repair for the use of persons ouiployod 
in lead prottesHeH a lavatory (nee this J., 1905. 1263). 

Fart It. rolates to the duties of iiersons cmpluyeii, as 
set forth in Fart 1. 

It is also direoted that no imrson shall, without the per¬ 
mission of the oooupter or manager, interfere in Miy way 
with the means ana ap^^ianoes provided for the removal 
of duet or fumes and for the carrying ont of these 
I ]^ulations. 
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Ukitto Statss Patents. 

WhUt^ltad ; Afpansiua for imUng -. J. W. Bailey, 

New York, Awignor to United Lead Co., N.J. U.S. 
Pat. 823,097, June 12, 1906. 

The apparatus ooBBlets of a number of oorroding-chambers 
arranged side by side; these chambers are open at both 
ends, and arc provided with a senes of ledges one above 
the other, on which trays containing the oomntinuied 
lead are fed, so that when the trays are in position the 
0 {>en ends of the chambers are^lled up. Externally to 
the corroding-chambers, there is a ehargiuff mechanism 
mounted on a carriage, which can serve all tne corroding- 
chambers in 'i;urn. This mechanism contains trav- 
Bupportmg and tray-feeding devices, which are vertically 
adjustable, to advance the trays into the corroding- 
chamber one above another. Molten lead is containeil 
in a reservoir at the top of the machine, and is caused to 
flow through small oponingH, from a height, on each tray, 
whilst It is being pushed into the chamber. The tray 
which is being pushed into the chamber is caused t<» 
displace the tray containing the corroded lead which was 
already in the chamber, the latter tray being received on 
a washing device plained on the other side of the chamber. 

—.T. F. B. 

Paini or com/poBition ; A'o«-corroam: or anti’joviling -. 

F. E. Dunnett, Assignor to Humidine, lAd., London. 
U.S. Pat. 824,(HHh June 19. 190«. 

Skr Fr. Pat. 368,592 of 190.5 ; this J., 1908. 325.—T. F. B- 

Pigments from antimony and arsenic, Uthopone from white 
antimony or cerussite, yellow and red antimony s^dphide.s, 

or antimony nimiam ; Process of making -. 

Brunet. Fr. Pat. 301,380, April 15. 1905. 

See Eug. Pat. 10,490a of 1905 ; this J., 1900, 32.—T. F. B. 

. Fkench Patents. 

AiilU^ny aulphuic and oxysulphide ; Prodneixon of 

ccl 0 xtrs and of metallic axitxmony from -. O. Savigiiy 

abd M. Uouxami. Fr. Pat. 301,383, April 15, 1905. 
.Stibnite, or other sulphide rich in antimony, is powdered, 
intimately mixed with an alkali or alkali carbonate, and 
smelted in a cupola at a red heat for several hours. The 
mass U boiled with water, and the solution so obtained is 
precipitated with acid, avoiding all excess ; the precifiitate 
is lieparated, washed, and dried at 40“— 50'^’ 0. Metallic 
antimony is often nroduced during the fusion, and settles 
to the bottom of the fused mass —J. H. C. 

Antimony oxysidphide [Pigment]-, Production of orange- 

r ,4 -. C. Havignv and M. Donxarai. Fr. Pat. 

:J«1,3H4, April 15. 1905* 

100 PARTS of antimony oxide and 30 to 37 parts of sodium 
carbonate arc mixed together, and heated to redness for 
two or three hours. After eiKiling, the mass is finely 
|»owdcred. mixed with Hiilpluir or tin iilkiili or alkiiline- 
earlli sulpbide, and l»oi!eil witb water. 'Du* solution 
thus obtain<^ is treated with an aci<l. (»r with an acid 
solution of antimony •■hloride. and the orange-red or 
orange precipitaUi so formed is collected, and dried at 
4 (f_- 60 '^ C. The tint may he varied by varying the 
quantity of sulphur or of alkali sulphide employmi. 

—tJ. H. C. 

Lakes [from axo dyestuffs ]; Productum of red -• 

^dische Anilin iind Soda Fabrik. Fiiwt addition, dated 
Jan. 18, 1906, <a> Fr. Pat. 297,330. Feb. 17,1900. Under 
Int. Conv,, Deti. 4, 1005. 

See Eng. Pat. 82 of 1906; this J., 1906. 224.-T. F. B. 

(B.)~RES1NH, VARNISHES. 

Turpentine production in India, tli. of Comm. J., July, 
1906. [T.R.I 

The German OomuLGenerai at Oilcutta repcM^ the 
pmbabihty of exMneion in the OToduotion of turpentine 
b the pine foreite of Kumaon Himalaya. In tM year 


19()4_06, 62,000 trees were topped in tfe* Posmt Distrtot 
of Nairn Tel. and yielded 4,260 maunds of raw retia. More 
than 6,000 gallaoi 4>i turpentine were manufacturacL and 
also 3,300 maunds of colophony, for wfaieh tlmre 
good demand. The cost at warkin* amounted to 14.^ 
rupees, and the proceeds of the sale were nearly 30,000 
rupees. Great hopes are entertained for the dev«opm«nt 
of this new branch of industry, which is at present only 
in the initial stages, and experiments are b«ng made to 
determine the influence exerted by the tapping upon the 
growth of the tree end upon the quality of the wood, M 
well as the beet means of procuring a maximum yield of 
resin. 

Varnish nuinufacture in the United States ; Ceniiitf ^. 

Oil, Paint, and Drug. Rep.. July 2, 1906. [T.R.] 
The Dirci tor of the Census has announced the result of 
the census of varnishes for the calendar year wding 
December 31, 1904, forming a pert of the Census of Manu¬ 
factures of 1905. . * *• » 

The Ktatistics show that there has lieen a substantiai 
increase in this inilustry in the United States, os compared 
with the atatistics of l900. which covered the flecaf year 
ending Mav 31. , . 

Comparative figures for 1906 and 1900 are shown m Uie 
following summary:— 


Number of nstablUhmenta. 

Capital. 

Materials used— , 

I’otal cost. 

Gums— 

Pounds . 

Cost . 

All other pigments— 

Pnuuds . 

Ctat . 

Idnseed oil— 

(ilallons. 

Cost . 

Alcubui (Stain)— 

(iallons. 

Coat . 

Alcohol (wood)— 

Gallons. 

Cost ... 

Mixed acids— 

Tons. 

(3ost . 

All other materials. 

Produett— , 

Total value. 

Dry oolours— 

Pounds . 

Value . 

Paints In oil, in paste— 

Pounds . 

Value . 

Paints already mixed for use— 

Gallons. 

Value . 

Oil and turpentine varnishes— 

Gallens. 

Value. 

Alcohol varnishes - 

Gailotis. 

Value . 

Pyroxylin varnlsln*- - 

Gallons. 

Value . 

Liquid driers, }apans, and lacQuere 
All other varnisnes and japans . 
All other products . 


1905. 


100 

910.702,956 


Ml 

917,660,998 


91».620,491 910,090,181 


88.091,266 : 
98,704,161 

26.265,342 ' 

9737,647 ' 

* 3.766.309 
91.647.101 

61,070 ! 
9118.433 ’ 

1,217,008 ' 
9693.402 ' 

I 

26 |- 
91.046 
96.618,701 


92,947.060 


9260,217 

4,808,048 

92.066.469 

66.146 

9161.089 

274,221 

9266.864 

79 

93,667 

96,266.276 


1923,661,699 { 916.687.240 


7,209,028 i 
9317,410 ; 

6.902,069 I 
9414,700 I 

666,266 
9868,968 j 

14.926,696 i 
IM 0m.H46 

1.467.H87 

92.046.492 

144.428 

9168.160 

92.846,944 

tl.249.244 

92.162.940 


6.600.000 

9804.000 

2.960,870 

9196,687 

< 267,860 
9246A49 

12,909,248 

913.096.693 

603.442 

9883,622 

148,886 

9162,601 

92.761.116 

9746,667 

9822.166 


• Quantity not reimrted in 1900. 

t liixoiusive of varnish producto valued In 1906 at •212,418, 
mMe In estoblishmenta engaged primarily in the maanfactun 6i 
other products. 

Enolihh Patent. 

Manila copal, sandanuh, and like resinous substanMS^; 
process for rendering —■— insoluhlr in o4, and espip'u^ 
suitfMc for use. in the prepartUion of wdishes. W. 
Barmger, Berlin. Bing. Pat. 3788, Feb. 16, 1903. 
Under Int. Conv., BVb. 26, 1906. 

r,. Pftt. 31 UU 2 S ei 19 QK: thw J.. r. a 



































Ct. XlV.-tANNlNO, mfflBU. OtOS, StZfi. 


tJtasr *1, t»w. 


fM 


(0.)—INDIA-BUBBER, Etc. | 

Atdepiadea; New rubber ■ produeihg - from 

Madagaacar. J. Constantin and I. Gallaud. Compt. 
rend., 1906. 142. 1654—1666. 

Th* two plants examined beloiwing to the Aadejnade<e 
are distinguished by the names Kompits^ and Dangolora. 
The Kompitsd belongs to the group Pc.rijdotea, and the 
authors propose the name Komfitsia elaHica, as it repre¬ 
sents a new genus. The Dangolora is allied to the genus ; 
Maradcnia. The latex of the two plants is mixed by the | 
natives, and the rubber prtHluccil is known in Madagascar 
under the name Manomhy.— F. Shdn. | 

Huhber-ifidding plants; Expcrimcrda with - in ■ 

I)omini(4x. J. Jones. West Indian Bull., 1906, 7, I 
16—20. I 

Spbcimkns of CastUloii flantica planted 13 years ago have j 
thriven remarkably well, and have suffered little from i 
storms. In 1904 they yielded 1 lb. f>er tree of high-class ; 
but somewhat dark rubber. Two distinct methods of | 
tapping are found to give good results. In Fig. 1, the lines 
roproaont series of cuts marie with the triangular tapping ^ 
tool commonly used in Ceylon j this schotne of lines ha.s ^ 
oonsiderable advantages over the older “ herring-bone ” | 
scheme. In Fig. 2, the cuts are made with an ordinary I 
chisel. The method, shown in the tigures, of collecting | 
the whole yield in one cup by means ot the sheathing 1‘ttse | 
of a loaf-stalk from a canbage or other jwilni is strongly j 
recommended. During tapjang, the trunk of the rubber j 
tree is sprayed with water to aid the disongagement of ; 



Fia. 1. Fiq. 2. 


the latex. The rublier is separaleii without artificial 
oouulants. 

Experiments with the Lagos rubber tree iruntumta 
ffosfica) indicate that this tree does not lend itself to 
culture in Dominica so well aa CaiUiUoa. —W. A. C. 

Biddser experiments in SL Lucia. J. C. Moore. West 
Indian Bull., 1906, 7, 21—29. 

SOKS CaHiUoa dastita trees planted 15 to 17 years ago 
are, on the whole, of m>or growth, doubtless owing to 
the swampy ground. The total yield from nine trees 
amounts, so far, to 160 o*s. of biscuit and scrap rubber. 
From tapping experiments made on those trees it is 
inferred tlsat the best yield is obtained if the tapping is 
done in the early morning on alternate days.—W. A. C. 

/adio*n<66er ; VulcanisfUianof OuayuU -. R. Ditmar, 

Qummi-Zeit., 1906, 90, 972. 

OtraTCxa rubber imported one year ago, and oont^ning 


13 per cent, of resin and 0*46 per cent of water, was dried, 
ana vulcanised uiwler pressure for 46 minutes at 146® C. 
with risii^ percentages of sulphur. With less than 16 per 
cent, of sulphur, vulcanisation was found to be incom¬ 
plete. From 16 to 60 per cent, the strength of the vul¬ 
canised rubber rose continuously, whilst the elasticity 
reached a maximum at 36 per cent, of sulphur.—W. A. C. 


Knoush Patent. 

Plastic substances [Vidccmite and cdltUoid] used as bases 

in denial prothesis; Method of coiownn^ -. L. 

Eilcrtsen, Paris. Eng. Pat. 12,203, June 13, 1905. 

Thr rubber or celluloid is coloured by the a<ldition of ferric 
oxide, insoluble carmine, or ali'/.arin and its dorivatives, 
in conjunction with zinc oxide and sodium thiosulphate, 
or with zinc sulphite.---W. P. S. 

United States Patents. 

Buhher : Process of recovering ■ — from rubber waste. 
W. A. Koeneman, Chicago, 111. U.S. Pat. 823,053, 
Juno 12, 1906, 

The rubber waste in a tinoly divided condition is boiled 
with a solution of a mineral acid containing “ a halogen 
salt of the alkaline group, such as sodium or oahium 
chloride, witlioiit setting free m a gaseous state the chlorine, 
bromine, or iotline.” The lUssolved maltc'rs are removoil, 
and the residual rubber is boiled willi “a solution of an 
alkaline salt, such as soda or jiotaHh.” with the addition 
of a substaneo having a yireservaiivo t'lVeet on vegot-ablo 
matter, e.g.. horie. acid or sodium boraU', an<l of a “ soliiblo 
gum,” Hiicb as rosin or shellac. T’ln> product is afterwards 
treated with a “weak astringent solution” of an 
aluminium salt to precipitate any soluble ooiuyiouiHls 
remaining from the previous opcnition.s, and is tlien 
washed, and dried. —A. S. 

Rubber waste. ; Process of treating vulcanised —. W. A- 
Koeneman, Chicago, 111. U.S. Pat. 823,051, Juno 12, 
1000. 

The finely-divided rubber waste is boiled first with an 
Btiuoous solution of sulphuric and hydrochloric acids, 
♦roc from oxidising agents, and then with an alkaline 
solution, and is afterwards washed, and dried.—A. S. 


XIV.—TANNING, LBATHEH, GLUE, SIZE. 

(Continued from page 647.) 

! Gelatin; Rendering - insoluble by the a<wM>sp/icr»c 

oxidation products of phenolic compounds, A. L. 

' T,umi^re and A. Seyewetz. Collegium, 1006 [212], 

: ‘205—207. 

, J*HKNoi.n3 co!ii|M>und8 which possess photographic 
developing properties are not the only ones which will 
render gelatin msuJuhle (see this J., 1000, 400); certain 
; other phenols, in alkaline solution, possess this property 
'in a greater or less degree, the most active being gallic 
i acid, tannin, phloroglucinol, ^-naphthol, and dihydroxy- 
naphthalene, in the order named. In absence of air, 

! even in presence of alkali, none of the compounds tried 
I produeea insolubility of the gelatin. It apyioars thus that 
I quinone is not the only substance which can render gelatin 
I insoluble in absence of air, since its formation from 
' resorcinol and the naphtboU is highly improbable. Since 
I tannin can only render gelatin insoluble in presence of 
air, and in alkaline solution, it would scorn tnat oxygen 
plays an important part in tanning operations, which 
might explain the neo^ity for various processes to which 
hides must be subieoted to ensure satistaotory tanning. 

~T. F, B. 

Albufhinous and gdaiinous substances ; Determination 

of -, by means of acetone, F. Bordas and Touplain. 

XXm,, page 716. 





Jxor tit ] 


Cl. XV.^3aKIJBES, to Cl. XVt-OT0AlU STARCH, GUM. to. 




Ejtolish Pamkt. 

LetUiicr; Procesi for rendtrinq eAfom« — toaUrproof 
and durable, A. il5ring, Wermriaklrcben, ana M. 
Tjwmeberg, Remiwheid, Germany. Eng. Pat. 23,29y, 
Not. 13, ld05. 

Sbs Ft. Pat 358,894 of 1905 ; thU J.. 1906, 327.-T.F.B. 
United States Patent. 

"Tannin; Apparatus for tks e:araction of ——L. 

Cestots, Uax. Franco. U.8. Pat 823,608, Juno 19, 1900. 
See Fr. Pat 343,079 of 1904; this J., 1904, 1036.—T. F. B. 

XV.-MANURES. Ete. 

{Continued from pige 047.) 

Humus (tn : Fannution of -. S. Sur.uki. Bull. 

Coll. Agric., Tokyo lm]>. Univ.. 1900, 7, 95—99. 

Five Erlenmeyer llaska of about 12(M) o.c. capacity were 
Tacb chaipcil with 100 grma. of dry, co«rHely-|)Owdor©d 
leaven of Qncrcus scrrnin, Timnb. (used as a litter in Japan), 
which had been previously moistened with 200 c.c. of 
water, and mixed with I gnu. of humous soil. One flask 
served as a check ; to the Mceond was added 6 grins, of 
precipitated basic magnesium carbonate mixed w'lth 
w’ater to a fine milk, and 0*5 grm. of dipotasaium-hydrogen 
phosphate ; to the third, “> gnus, of ]»recipitated calcium 
carbonate. 0*5 grm. of di potassium jihosphatc, and 0*5 
grm. of magnesium suljdiatc ; and to the fourth, 5 gnus, 
■of precupilated calcium carbonate. The fifth flask recei\ cd 
the same substances as the second ; it was then sterilised, 
and the contents inoculated w'lth tlie chocolate-coloured 
mycelium of a peculiar kind of pemcillmm, which pro- 
diii'es a bla«5k substance when cultivated in koji-extraet. 
The flasks wcuV then allowed to stan<l. and from time 
to time about 10 litres of juirtflcd moistened air were 
sucked through each of the vessels, and then through 
caustic potash solution to absorb carbon dioxide. Test 
jiortions of the loaves were also examined under the micro¬ 
scope. The author states that the results show that 
humification of the leaves proceeds jiarallel with the 
development of carbon <Uoxide. Ma^esium carbonate 
promotes the development of carbon dioxide, and, conse¬ 
quently, the humification process, whilst calcium car¬ 
bonate retards it. The potassium phosphate had a 
favourable effect on the process. 

In the fifth flask the amount of carbon dioxide produced 
was much Uiss than (about one-third of) that produced 
in the control flask. The author proposes to continue the 
experiments until all the particles of leaves are transformed 
into black humus. After eleven months the colour of the 
loaves had become very dark, and the cohesion of the 
particles had been almost destroyed.—A. S. 

JDarley ; Degree, of stimulating action of manganese and 

iron salts on -. T. Katayaina. Bull. Coll. Agric,, 

Tokyo Imp. Univ., 1906, 7, 91—93. 

It has' lieen shown previously that the stimulating effect 
of manganese salts on oats, upland rice, barley, and 
wheat is not so great as on leguminous plants. An appli¬ 
cation of 0‘0ir> per cent, of manganous sulphate (oelcu- 
Ici^d on the weight of the soil) caused an increase of 60 
per cent, in the yield of straw, and 25 )>er cent, in that of 
seeds, in the case of the pea, whereas the same quantity 
(and also an increased quantity of 0*04 per cent.) caused 
a total increase in the yield of only alniut 10 per cent, 
in the case of cereals. Further experiments on barley 
with manganous sulphate and ferrous sulphate, and also 
with mixtures of the two salts, have now' shown that 
a mixture of 0*01 per cent, each of crystallised ferrous 
aulphate and manganous sulphate produces a moderate 
increase of yield, vtz., 0*21 {ler cent, more straw and 7*21 
per cent, more seeds, but that greater quantities of the 
salts oaus^ a general decrease q 4 yield.—A. S. 

Siaa: Production of -. F. Benjandn. Fr. Pat 

362,419, Jan. IS, 1906. X, page 700. 


UaixTBD States Patents. 

Fertiliser, W. B. Chisolm, Charleston, S.C. U*S. Pat 
824,280, June 26, 1900. 

See Eng. Pat. 6240 of 1900; this J., 1906, 647.—T. V, B. 

Fertilising maierial; Method of making ——W. B* 
Chisolm, Charleston, S.C. U.S. Pat 824,281, June 26* 
1006. 

See Eng. Pat 6240 of 1906 ; this J., 1906, 647.—T. F. B, 
German Patent. 

Sludge [from sewage purification ]; Dehydration and utUu 

sation [as waawrc] of -. H. Grosse-Bohle. G«r. 

Pat 167.700, May 26, 1904. XVIIIif., page 7U. 

XV1.-^U6AR, STARCH. GUM. Bte. 

{Continued from page 048^) 

Ste/Ji‘n's[sugar] extraction process. Scharffenlmrg. Z. Ver, 
deutsch. Zuckerind., 1906. 604—609. 

In this process the beetroot slices fall directly from the 
slicing luachirio into the hot sugar juice contained in the 
so-called steeping trough. The latter is iierforated for 
one-third of its length, and the perforated portion ia 
enclosed in a metoT box. The lieet slices are carried 
through the tiough by a transport bell. The juice flows 
through the perforations into the outer box, and thence 
into a centrifugal pum]), whence it passes through a heat¬ 
ing aiiparntus, and then back to the other end of the 
trough. The tem|K>ratur« of the juice in the trough ia 
kept at 95®—U)0® The beetroot slices remain in the 

trough for about three minutes. At the end of the 
trough the slices are removed by an ascending spiral, 
at the top of which they are pressed, the juice oeing 
returned to the trough. Hot water is added as required 
to the juice circulating through the trough, the sweet 
water from the pressed mud being used for this pur¬ 
pose ; the excess juice runs from the trough through 
an overflow top. and is then treated in the usual way. 
The pressed sltees are sprayed with diluted syrup; In 
very good years the whole of the syrup may be used in 
this way. The slices an» then again pressed, the jiressed 
juice being returned to the trough. Owing to the high 
temperature (at least 80® C.) at which the slices are 
pressed, a cake is obtained which contains 80—35 per 
cent, of dry sulMtanoe and 10—12 j>er cent, of sugar. 
After drying, it contains 30—35 per cent, of sugar, 
and is known as “ Zuekerschnitzel.” The yield of reflned 
sugar obtained by this method is less than that obtained 
by the diffusion method ; the total yield, however 
including the sugar in the ** Zuckerschnitxel **), is con** 
siderablv greater; the value of the products from 50 
kilos, of l^etroot (average of three years) obtained by 
the steeping process was 1*543 marks, and by the diffusion 
process 1*403 marks. Moreover, the working expenses 
are less by the former method. The ** Zuckerschnitsel 
finds a ready sale as a cattle food.—L. E. 

Beetroot juice; Chemical purification of ——. K. (3. 

Neumann. Z. Zuokerind. Bdbm., 1906, 80. 477—476. 
For the decolorisation of beetroot juice crystallifod 
hyposulphites (hydrosulphites) (RoSaO*-^ 2HaO) and 
double salts of liyiiosulpnites have proposed, but 
they readily undergo decomposition. Anhydrous sodium 
hyposulphite is much more stable, but its complicated 
method of preparation renders it costly. The product 
formed by the reaction of sodium hyposulphite and forin- 
aldehvde according to the equation 

Naa8tt04+2CHg0-i-Ha0« 

(NaHSOg^CH^O) 4.(NaHS0a‘CHa0), 
and which consists, therefore, of sodium bisul{Aite 
formaldehyde and sodium sulphoxyUte formaldehyde, 
is both stable and inexpensive, and it possesses • very 
great decolorising power. Tbe rMults obtained so fiff 
with %\d9 substance have been very oneouragiBff. 

Twenty hectolitres of thin juice treated with litre 
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of the preparation <ap. m. 1*26), and 20 hectolitres of thick 
juice treated with # litre, were oompletelj^ decolorised. 
Twenty hectolitres of green syrup were considerably clari¬ 
fied bv I litre of the preparation. Owing to the small 
quantity of the preparation required, the juice is not 
injuriously affectod, and no invert sugar is formed.—U E. 

Beeiroot juie^; Chemiml 'purifiaition of -. V. 

Halousek. Z. Zuckerind. Bohm., 1906, 80, 479—480. 
The “double compound of sodium hyposulphite and 
formaldehyde *’ (see preceding abstract) has r»een used 
successfully in a sugar factory at Hadotin, Twenty4wo 
hectolitres of green syrup (3*2° B.) were treated with 
A litre of the Hyposulphite preparation of (tensity I’26. 
The clarification was bettor tnaii that obtained with 
sulphur, whilst the yield and colour of the sugar were 
quite as good.— L. E. j 

Beetroot juice ; ChA'.mical purifLcaiion of -. R. 

Mandelik. Z. Zuckerind. Bohm., 1906, 80, 480—481. 
Thk author has used anhydrous sodium hyposulphite 
(hydrosulphitc) in the treatment of thick juice, and has 
compared its decolorising effect with that of ahmiinium 
sulpnite. The former was a mufh stroncror decolorising 
agent. Similar results were obtained with refined sugar 
juice.—L. E. 

Sugar juiee"; SaturfUion of - icith sulphur (lioride. 

Von dor Oho. Z. Vcr. deutsch. Zuckerind., 1906, 588— 
B92. 

• The author is of opinion that sugar juice should V)e suti- 
^eoted to three saturations, and not. two only, as is done 
m some factories. The use of Hulphur dioxide, however, 
for saturation has one disadvantage. A portion of the 
calcium bisulphite formed by decomposition of organic 
calcium salts, separates in the <‘vai>orating pans, thus 
producing incrustation of the latU'r. This annoyance 
may be removed by saturating the thin juice with carbonic 
acid instead of sulphur dioxide. Sin(‘e sulphur dioxide 
is a valuable clarifying agent, however, the author recom¬ 
mends the saturation of the thick juice, subsequently 
obtained, with sulphur dioxide. Owing to the slimy 
precipitate formed in this last operation, filtration is 
somewhat difficult, but the author considers that the 
more exact saturation thus ohiained, and the prevention 
of incrustation in the evaporation of thin juice., outweigh 
this disadvantage. In the discussion whith followed, 
I^eissler disputed the formation of incrustation in the 
evaporating pans when the thin juice has been previously 
treated with sulphur dioxide, and remarked also that 
the saturstion of the thin juice may be so regulated that 
the alkalinitv of the thick juice may he of any desired 
degree,—L. 

Th^k [sugorl juice sludge: Periodic occurrcnc-c of copper 

tn-. Biilow. Z. Vcr. deutsch. Zuckerind., 1906. 

601—604. 

Ak analysis of the sludge collected on the thick juice filter 
showed that on two successive Mondays it contained 
1*42 and 1*17 x>er cent, of copper respectively, while on 
the Wednesday of the second week it contain^ 0*096 jier 
cent. only. The thick juice pan was washed every 
Sunday with sodium carbonate and hydrochloric acid, 
and thwi carefully rinsed with water. The cop|ier was 
present in the mud in the cuprous state. The copper 
must have come from the brass tubes of the evafinrating 
pan, since this was the only part of the apparatus contain¬ 
ing copper. Bv acting on a strip of pohshecl brass with thin 
juice, tne author shows that the latter is capable of dis¬ 
solving out copper from the brass to a considerable 
extend and sufnciently so, to account for the amount of 
copper found m the thick juice mud. In conclusion, the 
autnor considers that the following is the true explanation: 
The boiling juioe evolves an appreciable quantity of ammo¬ 
nia, which attacks the freshly cleaned tubes, and the ammo- 
niaoal copper compounds thus formed are then reduced 
either by reducing substances in the juice or by salts of 
BidphurouB acid. During the week the tulses again 
bewme coated with lime, thereby being protected from 
the aoUon of the juice. Hence, by the middle of the 


weric, traces only of copper ace found In the thick juice 
mud.—L. E. 

MothtrAiquors from first products [sugar] bg Baabe*$ 

method: Treatment of -. Stuteer. Z. Ver, deutsch. 

Zuckerind., 1906. 610—614. 

The mother-liquor from the first products (purity about 

73 _78) is heated by a current of steam to 90° C., and 

diluted at the same time to 60°—66° Brix. The juice is then 
filtered through a Neumann sand filter, and subsequently 
saturated in a saturator (Kaabe’s system). The aikaUuity 
of the syrup should not be loss than 0*04 nor grea^r than 
0*06 i>er cent.; otherwise the subsequent boiling is 
rendered difficult. After saturation, the syrup is filtered 
through doubled, not too fine, cotton cloth. The clear 
filtrate, which is ready for boiling, now posses into the 
reservoir, which must be provided with steam tubes in 
order that the syrup may be again heated, and diluted 
if necessary. The syrup that posses into the vacuum 
boiler from the reservoir should be at a temperature of 
90^ C., and have a density of 60^—65° Brix ; it is heated 
with steam at a pressure of 1 —1*5 atmospheres ; the steam 
pressure is reduced to 0*3—0*5 atmosphere when tho 
syrup has granulated sufficiently » it should be raised 
again to 1 — 1*5 atmospheres during the boiling off. The 
steam pressure Is regulated by means of a regulator 
devised by Poensgen. Tho boiling temperature is main- 
taine(l at 75° C., and must not fall below this. The 
juice is boiltH.! for 30 to 36 hours ; the mossocuite is boiled 
down until its water content is 8—9 per cent. During the 
boiling off, the molt is raist^d to a tomiwrature of 80_ C., 
and is then run off as quickly as possible. Kach boiling 
pan must either be provided with a separate condenwr, 
or if only a central condenser is used, the connection 
between it ami each pan must be so arranged that the 
vacuum may l>o maintained in each pan Independently 
of tho others. The mcll w’hich has run off from the 
boiling pan is now stirred. Under nurinal conditions 
the melt must bo stirred for 72 hours in order to attain 
a quotient of 60—01 in the final iiK’lasHcs. The melt 
1 should be stirred for two hours, and then allowed to 
1 stand for one hour, and so on alternately. Five per cent, 
of molasses (diluted to 65°—60° Brix) is added to the 
I molt one hour before the latter is centrifugaliaed. At 
I the iMJginnmg of the last ojieration the melt must be at 
! a temperature (ff 50° 0. 

The granulated sugar obtained by this method contains 
comparatively little mineral matter, and jxiasesses a 
“ rendomont*’ of 88—92.—L. E. 

Mueilage-forming bacteria observed in the course of sugar 

manufacture: New -. Gonnermaun, Z. Vet. 

deutsch. Zuckerind., 1906, 600—601. 

The author submitted the mucilaginous matter found 
on the plates of some pans used for the second saturation 
of sugar juice, to bactoriological examination. From 
this source he isolated three, and from the air of the 
room in which the pans were placed, two difteront varieties 
of bacteria, which formed mucilago-liko substances in all 
kinds of nutrient media. These bacteria arc new varieties. 
The formation of mucilage was specially noticeable with 
cultivation on sugar beet. The author concludes that 
the production of the mucilage is caused by tho bacteria 
whicn it contains, and that the latter owe their existence 
to the very groat resisting power of their sixiros, which are 
capable of witlistanding the action of the hot acidified 
water, used for cleaning the pans, and also the subsequent 
varnishing. Aftor tho varnish has boon worn away, the 
sfKires begin to develop, and when the juice has cooled 
to 37° C mucilage is j^oduced.—L. E. 

MdezUosc and turanose. G. Tonret. CJomptes rend.^ 
1006, 142. 1424—1426. 

Mxlezstoss is a trisaoebaride composed, not, as has been 
thought hitherto, of three dextrose residues, but of two 
dextrose residues and one leevulose residue. On regulated 


pet cent, acetic aoia xor two nours on a noiimg water-oaw. 
T^e acid is extracted by ether, and the mixture of sugars 
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ii treated with yeast In way the doztroee oan be 
oompletely fermented, whilst the turanose is but little 
attaeked. Tursaose, when purified by means of alcohol, 
is obtained in the form of hygKMoopio, non-orystaUine 
firaaules which retain alcohol, and have the composition 
C]sHn0^i«^CgHeO. This compound melts at 60®—65® C., 
and loses ite alcohol when dried at 100® C. The rotatory 
power of the dried turanose in 5—10 per cent, solutions is 
la]D*«+71‘8; it shows no bi-rotation. The reducing 
power is equal to 60 per cent, of that of dextrose. Turanose 
is not hyc^olysed by any of thes ordinary cniymM, and is 
consume very slowly by yeast. Hydrolysis by acids 
yields a mixture of equal proportions of dextrose and 
Itevulose, but it cannot be effected completely without 
the destruction of some of the Irevuloso.-^. F. B. 

Sucrose and raffinose; Optical determination of mixtures 
of -. J. Pieraerts. XXIII., page 716. 

Colouring mattera from nwlaaaea^ vinaaae^ <fcc. Wichardt. 
IV.. page 087. 

pRicNcii Patents. 

Carbonating apparniua for sugar worl'/*. K. L. Tanchon. 

Fr. Pal. 362.470, Jan. 17, 1906. 

The sugar syrup, treated previously with lime, is pumped 
into a cylindrical vessel, the upper part of which is sur¬ 
rounded by a second cylinder. When the inner cylinder 
is about one half filled, the syrup Hows through pipes 
into the lower part of the outer cylinder. The gas is passed 
dowTi a contrnl pipe to the bottom of the inner cylinder, 
the end of the pipo being divided into a number of branches 
which are surrounded by an inverted dome. The gas 
rises through the syrup, and is conducted from the top of 
the cvbnder through pipes to the bottom of the outer 
(•ylinder. A chimney m providtsd at the top of the outer 
cylinder for the escape of the excess of gas, and the 
treated syrup letives tliis cylinder by a pipe provided for 
the purpose.—W. P. S. 

Beei^sugar; Process for making - without formation 

of by-products. O. W. Luther. Fr. Pat. 302,492, 
Jan. 18, 1006. Under Int. Conv., Jan. 19, 1905. 
SBEGer. Pat 102,955 of 1906; this J., 1905,1310—T. F.B. 

Beetroot wash and diffusion waters ; Process for purifying 

-. Soo. Anon, des Haflinurio ct Sucrene Say, and 

J. B. H. Pellet Fr. Pat 362.535, Jan. 19, 1906. 

Tub residuary waters are treated with lime, and subse¬ 
quently with carbem dioxide, in order to remove organic 
matters in suspension and solution. The precipitates 
formed are separated by decantation or filtration, when 
the water is ready for use again.—W. P. S. 

Sugar production of Europe. For. Off. Ann. Series No. 
3053. [T.R.] 

The Association of Sugar Manufacturers furnishes the 
following figures as to the area under cultivation with 
beets, and the production of sugar in Europe during 1903, 
1904, and 1905 . 



{ Area under culti* 

! Fnidnotion of sugar 


I vatlon in 1000 acres. 

1 1“ 

1000 tous. 

Country. 

1 1006. 








1 1004. 

1 1008. 

i 1906. 

{ 1004. 

1008. 

Osnnany . 

1168 

1086 

1047 

197S 

131)0 

1708 

Austria-Hungary ... 

[ 886 

608 

i 776 

1178 

70S 

1026 

Francs . 

! 621 

476 

600 

866 

029 

708 

BumU . 

1826 

1188 

1848 

876 

6S9 

1 loie 

Belgium. 

178 

118 

148 

281 

162 

180 

Other countries ... 

826 

274 

206 

865 

808 

865 

Totel . 

4647 

8600 

4206 

6488 

8071 

4008 


Sugar production of Bussia. For. Off. Ann. Series No. 
8663. [X.R.] 

Ths oampaign of 1905—06, with 277 factories in opuatlon, 
showed * prodootion of 875,717 t<me of sugar, or 86,9^ 


tons more than was produced by the previous 
0^1904—05. The stock of sugar on himalram the previous 
campaira is 172,968 tons, oomprising 82,073 tons of the 
inviolable reserve, 112,344 tons of finished sugar and 
28,551 tons of products calculated as white crystals. 
There will thus be an available supply of 1,048,685 tos, 
which is 80,847 tons under the “ normal profitable pro* 
duotion " stipulated by the Government os the quantity 
for the campaign of 1905—06. 870,967 tons are destinM 
for the supply of the home market. 

The actual yielding area was 1,324,540 acres, which 
gave a yield of roots of 7,780,287 tons or 117^ ewts. to the 
acre, an increase in area of 141,224 acres and in yield of 
roots of 391,545 tons compared with 1904. 

The quantity of sugar supplied for consumption was 
542,003 tons of refined and 292,429 tons of white crystals. 
The quantity of sugar exported by Russia in 1905 was 
97,234 tons, as against 170,243 tons in 1904, and 236,673 
tons in 1903. 
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{Continued from page 651.) 

Regulation of the tnoiature and the colour of -, on 

the kiln. K. Guttwoin. Woch. f. Brau., 1908, 28t 
296. 

The rate of the removal of the water from the malt on the 
kiln, and the tem}>crAture at which the evaporation is 
effected, are factors of the highest importance in deter* 
mining the colour and aroma of the finished product. 
The author describos an arrangement by which the 
attendant is able to control exactly the quantity of 
water remaiumg m the malt at every stage of the process, 
and to regulate the temperature ana draught accordingly. 
This arrangement consists of a ventilating fan, the speed 
of which can l>e varied, and of a lever balance, placed under 
the drying hurdle of the kiln, by moans of which the weight 
of the hurdle and its contents can be ascertained from time 
to time. Tho percentage of moisture in the green malt 
is determined by some rapid process, such as Hoffman’s, 
at the time of loading the kiln, the total weight of the 
green malt is ascertained, and from these data a table is 
constructed, showing the temperatures and weights 
which are to lie followed by the attendant at definite 
intervals of time, according to the course of treatment it is 
desired to adopt.—J. F. B. 

Malt extracts ; Some new properties of -. L. Maquenae 

and E. Roux. Comptes rend,, 1906,142, 1387—1392. 
Continuing their previous mvestigations (this J., 1906, 
601), the authors have found that filtered malt infusions, 
prepared by one hour’s contact between malt and water, 
undergo an inoroaso of activity on storage similar to that 
produced by the limited addition of acid. This property 
of auto-stimulation appears to bo associated with the 
action of the proteolytic enzymes. When digested et 
56® 0., the activity of the infusion increases to a maximum 
in five hours, and then decreases; at 50® C., however, 
the increase continues for a much longer time before it 
is stopped by the destructive action of the heat, whilst 
at 15® C. the auto*stimulation steadily increases for 
seveml days. On the other hand, if the malt extract be 
previously stimulated by the addition of aoid, it under* 

f oes a continuous loss of activity on digestion at 60® C. 
'he maximum stimulation is obtained by digesting thb 
malt extract in the ordinary condition at 16® C for several 
days, until a considerable auto-intensifioation has takmi 
place, and then adding acid to the ’’ optimum ” point of 
alkalhiity. An extract so treated yiehmd 103*4 per cent, 
of maltose in 24 hours. The “ optimum *’ alkalinity is 
the same for extracts which have undergone auto-stimu* 
lation as lor fresh extracts, vts., about 8 mnms. of poti^ 
per litre of 2 per cent. mash. In the case of extracts which 
nave been digested at 50® 0. a further stimulation on the 
addition of aoid is only obtainable when the digestion hM 
not been too prolongs, since the heat partial^ desriroya 
the zymogen on which the aoid ao ts. From a oonsid^tion 
of the experimental faoii, it would appear that the stimu- 
UtUm of malt extracts by age or acids relates onfy to the 

■ 2 












708 


Cl. Xm-BREWING, WINES, SPIRITS, &c. 


rJnfj 31, IMM. 


dacoharification of the dextrina derived from the amylo- 
!)ectin (see this J., 1906, 050). Amylocellulose, freod 
from amylo))eetiii, is completely converted into maltose 
almost instantaneously by ordinary malt extracts. It is 
suggested, therefore, that a special diastase is required 
for the conversion into maltose of the auiyloj»eoiin or 
** residual dextrins,** that this s|x»cial diastase exists in 
malt extract only in the form of zynmgen. and that it is 
liberated from this zymogen, either immediately by acids, 
or gradually by digestion.—J. F. B. 

Betfiratory enzymes in plants ; The work of -. W. 

Palladin. Z. phvsiol. Ohein., 1905, 47, 407—461; Woch. 
f. Bran., 1900, ‘28. 317. 

Thb author concludes that the carlion dioxide evolved hy 
the respiraiion of plants has various origins. The carbon 
dioxide evolved under anaerobic conditions is the result 
of the activity of the carboimst's. That which is evolved 
from the uninjured fr 07 .cn plants, when the atmosjihere 
of hydrogen is rejdacod by air, witliout the addition of any 
reagents, is the jirodiict of the activity of the oxydases. 
That which comes off after the addition of jiyrogallol is 
the proiliict of the aidivitv of the oxygenases 'J’he 
oxygenase-carbon dioxide, '{ins that jjroduced after the 
addition of hv<lro«en j>eroxide, rejireseutH the product 
of the activity of the jicroxydases. The resjuratoiy 
energy of plants depends on tiieir contents of nucleo- 
proteids. When the jdants are surrounded l)y water 
instead of gns. the jiroduetion of carbon dioxide falls off 
very considerably, owing jirobably to extraction of 
enzymes, oo-enzyuieK. and nutrients. Plant gcrnis di'- 
veloi>ed in a decoction of wheat-embryos, evolve far inort* 
carlwn dioxide than those growm in water, but sugar 
solutions have the same effect, so that the question 
whether the stimulus is due to the presence of a iMi-ciizyjue 
in the whcat-deoootion, or merely to tluit of nutrients, is 
loft undecided.—J, F. B. 

yea^s : Anoninlus - [Sarrhirntnyccs atunnalits], and 

a vnv sperics, Willia Wirhviunnt. H. Zikes. \\‘och. 
f. Brau., im\, 28. 31H. 

I’uE author describ(.*s a new species of nnoiimlus yeasts 
[SaccharomyreH nnovialns], which he lias isolated from 
a soil near Vienna, and to which lie gives tlie name of 
Willia Wichmanni. This species differs from others of 
this genotis in that its growtlis are not compact. Hat, 
and dry, adhering firmly to the sulestiatum. but form 
a raised, slimy layer rc‘»embling tiu* colonies of certain 
wort-bacteria. The se<limcntnry c('11h grown in wort 
are 3—5 y in length and 3 fi in width ; the film cells arc 
elongated from 0 up to 49 fi. Tlic teinjierature limits are 
6®—82^0., with an optimum at 22 V. The cells are 
atrongly refractive, stain well witli Methyl (^reen, and 
occur in single elements, very rarely in pairs. The spores 
are pileate, 2 p in height, and generally o<*cur in the cells 
ill twos, but sometinies m threes and foura. 1'liey ger¬ 
minate on gyjisum blocks most rca<lily at 21® C.’ The 
strongly mucous nature of the cell walls is made evident 
by staining with acetic m id and aniline-C^entian Violet 
solution ; the sheath forms a yone about ,3 p in width. 
This variety consumes onlv dextrose and la-vulose. The 
author enumerates the other spoeies of Sarchnromyrvs 
anonuUus hitherto deserilaMl, and gives a. table setting 
forth comparatively the various characteristics of the 
eight beat-known H|>ecies.—,T. F. IV 

Saceharotnyces elltpsoidctts /. Hansen , The dvdsion of 

the cell-nuehus of - dvring bnddtny. F. huhrmann. 

Centr. Bakt. (Abtli. 2), 15, 709—717 ; Woch f. Brau., 
ltH)0, 23. 31H-319. 

observations of the author on the process of the 
division of the iiucleua in i^archarornyfes eUips»ifieH<t I. 
agree on the whole w'ith those of Swellengrebel on jiressed 
yeast (see preceding abatract). 1’he author prejmred his 
specimena in a somewhat different manner, preferring to 
cut sections of the yeast cells fixed in a substratum. For 
this purpose » quantity of tho culture was spread on an 
object-glass in a layer of I mm. in thickness, and egg- 
albumin was poured over the surface, the preparation then 
being fixed in a suitable solution. The films were then 
washed in running water for several hours, and gradually 


hardened bv means of solutions of alcohol of Ittoreaslng 
strengths. I'he films were embedded in paraMn, and sec¬ 
tions were out. Since a large number of the yeast cells 
were cut through, the preparations absor^d the stains 
very freely ; the best results wore got by staining with an 
iron mordant, followed by hiumatoxylin ; other characters 
were brought out by alizarin mordanted with chrome. 
The results showed that B. ellipsoideus 1. follows the 
typo of a complete caryokinesis, tho phenomena being 
similar to those descril>ed above by Swellengrebel. The 
author failed to confirm Kirsehbruch's observations of a 
bisoxualism and of a self-fertiliaation of the yeast.—J. F. B. 

IVnsi cells: Influence of highly concentrated sugar sofif- 

tions on the function of the nndatryptase in dead -. 

J. Gromow. Z. physiol. Clieni., 1900. 48, 87 ; Woch. 
f. Brau., 1906, 23. 317. 

The author had ol>served that solutions of cane sugar 
exerted a retarding infiuenoe, increasing with their con¬ 
centrations, on the auto-digeation of tlie albuminoids in 
dead yeast celU. Further experiments, made with 60. 
HO, aiui 100 per cent, concentratioim of cane sugar, and 
with 00 per cent, solutions of dextrose, showed either a 
complete inhibition of the auto-digestion or even a slight 
synlliesiH of albumin. This synthesis of albumin, though 
scarcely exceeding the limits of exjXTimental errors, 
>oints to the possibility of syntheiio enzymatic action 
>y llie reversal of the activity of the yeast endotryptas**. 
Zaieski htwl arriveil at an analogous conclusion in his 
study of the enzymatu! synthesis of albumin in ripening 
seeds.—J. F. B. 

Yeast; Ahsorj)tifm of dyestuffs and metfilUc salts hy -. 

T. Bokorny. AUgeni. Brauer- u. Hojifen-Z., 1905; 
Woch. f. Brau.. 1906. 2Z, 299. 

Yeast is rapidly stained by a solution of Methylene Blue 
at a concentration of one j»er 10.000. and the cells retain 
tlieir power of budding and fermenting. In tlio budding 
chains coloured and micoloured cells can be detected side 
bv side. A solution of Mcthvl Violet containing one jinrt 
]K‘r lO.(Mh) also stmiiM yeast, but the colls are killed at the 
same time. Y'east has the projx'rty of absorbing salts 
of the heavy metals from their solutions. Experiments 
with silver nitrate at concentrations ranging from one ixn* 
10,000 to one jier l.OOO.OiM) sbowed that the silver was 
deposilwl ill the yeast after contact for several liours, 
whilst the bath was exhansteal of silver. Copper salts 
were absorbed in the same manner, but mercuric chloride 
gave negative results. Yeast behaves m these respects 
similarly to aquatic plants winch also possess specific 
jxiwers of absorbing certain metals from ailiite solutions. 
The proc'oss appears to depend on the formation of in¬ 
soluble metallic compounds in tho colls w'ith the con¬ 
tinuous diffusion of further quantities of the salt into the 
organism.—J. F. B. 

Lactic acid fermentation ; Influence of small quantities 

of metals on -. E. Uichet. Comptes rend. Soc. 

Biol., 1906, 60, 466—46<1; Woch. f. Brau., 1906, 23, 
317. 

The author has observed that minute quantities of 
barium, platinum, cobalt, manganese, vanadium, and the 
salts of spring waters exert a slight stimulating iufiuenco 
on the lactic acid fermentation.—J. F. B. 

Beer pediococci; Occurrence of -. N. H. Claussen. 

Z. ges. Brauw., 1906, 29, 397—40^). 

The existence of several well-defined kinds of lieer pedio- 
cocci is generally doubted, and the varying disease symp¬ 
toms observod in beer infected with those organisms is, 
as a rule, ascrilied to a variation in the degree of virulence 
of tho latter. The author shows experimentally that 
virulence of the pediococci is not affected by the nature 
of the yeast used in fermentation, nor by ibe quality of 
the wort, nor by tho method of fermentation; he con¬ 
siders that the varying effects of pediococci on beer is 
due, not to different degrees of virulence of these organisms, 
but to their specifically different characters. In another 
series of experiments the author endeavoured to trace tiie 
source of ^iooocct infection. The air of a dusty street 
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was found to be free frofn these organisms, both in March 
and August. Typical beer pediococoi were found, hour, 
ever, in the air of a lermentmg cellar in March. Out of 
25 samples of barlev and malt, two were found to contain 
beer pediococci. *Henoe, in comparison with other 
organisms, beer pediococci very seldom occiir in nature. 
OHhe two organisms, one, obtained from barlev, appeared 
to be a JPedioeoccug damnoauA ; the other, obiained from 
green malt, showed the same properties as Pediococcus 
^rniciosuA. The latter organism affects beer injuriously, 
without any jtrcliminary aqplimatisation. Hence it is 
possible for a naturally occurring beer pediococcus to 
exert an injurious action directly it is placed in fermenting 
wort, and therefore the theory of acclimatisation must bo 
abandoned.—L. E. 

“ Brcitanomycca ” ; Occurrence of -»a .JmcricoM lager 

beer. N. H. Claussen. Amer. Brewers’ Rev,, IftOS, 
19, 525; Z. gcs. Brauw., 10(l6, 29, 407—408. 

So fsr as exi>crienco gocK. in the presence of Brttfano- 
myci-A,** a pure and agreeahle taste is only obtained with 
top fermentation and eompletclv fermented boor. Hence 
the organism is quite usoIonh for primary fermentation. 
H. Schionning has isolated Brcfianomycc« from Danish 
l)eer. It was necessary, however, to subject the beer to 
a preliminary treatment, adapted to the proiwsrties of 
the organism, in order that a considerable growth of the 
latter might occur. The author has also found Bret* 
ianomyrcA in American Isger beer, and is of the opinion ! 
that this organism occurs fairly frequently in lager beer. 
Hence, cells of BrettammiyrcA. caj»able of development, 
occur fairly often in beere of most various kinds ; they are 
only of real importance, however, in the case of certain 
English betrrs. Since the Brettanmnyee a wcur occasion* 
ally in beers of very different kinds, there is probably a 
pefiuanent natural source of infection existing here and 
there, from which, accordmg to the time of year and 
local conditions, small mimlwrs of organisms are intro- 
tluced into tlie brewery ; these organisms are retarded in 
development, however, or altogether suppressed (stage I). 
If, however, excentionally favourable conditions obtain 
in the brewery, tne organism is enabled to produce its 
sfieoific effect, accoim>aniod by vigorous development, 
and an acute form of the characteristic disease wctirs 
(stage 2), If the conditions in the brewery are frequently, 
or even permanently favourable to growth, the disease 
passes into the third stage. The organism increases 
enormously, the fresh infecting material, m a very vigorous 
state, spreads continuously, independently of all external 
conditions, and the disease has now become chronic. The 
BrettanomyccAs m English breweries, present a typical 
example of such an infection in the third stage.—L. it. 

Beer: Peculiar sediment in paAte.urised -. N. H. 

Claussen. Amer. Brewers’ Rov., 1U05, 19, 578; Z. ges. 
Brauw., 1906, 29. 407. 

The author has examined the sediment of a pasteurised 
beer, consisting of relatively large, bulky ffneks, more or 
loss dark in colour. .Microscopic examination showed 
that the sediment consisted of unorganised matter, m 
which crystals, cork cells, and sundry indefinite particles, 
liesides a moderately large number of bacteria, were 
embedded. In addition, diatoms and green alga* were 
found in the Oof^ks. For soaking the battles, the brewery 
used lye. preinired with water from Lake Michigan, and 
the bottles were aflerwards rinsed with water from the 
same source, and then with filtered water. The water ] 
from the lake was found to contain exactlv the same 
organisms as were present in the bottles. In order to 
determine the cause of the formation of the sediment, 
various samples of the lake water wore placed in o])eii 
bottles in the laboratory. AU the samples showed a con¬ 
siderable quantity of diatoms and green algos, and, in 
addition, more or less numerous protozoa and bacteria 
deyelot>ed. Amon^t the latter a rod-shaped organism 
was observed, which formed a very bulgy mucilage. 
In a bottle rinsed out with this water, an<l then filled 
with beer, and pasteurised, flocks were formed, quite 
similar to those contained in the bottles originally 
examined. The same result was obtained when 1 o.o. 


of the water was added directly to the beer in the bol 
before pasteurisation. The greeter the aiHount of baotoi 
mucilage in the water, the more abundant was the fora 
tion of flocks in the pasteurised beer,—L. B. 

ir»ne from the loqueU fruit. T. Takahashi. Bull. C 
Agric., Tokyo Imp. Univ., 1906, 7, 111—lli 
The fruit of the loquat, Briobotrya faponica, Tindl., 1 
a yellow colour, very fragrant flavour,” end sweet tea 
it is used as a foodstuff. The fruits contain 78*67 
cent, of water and 26*43 per cent, of dr>’ matter, oompoi 
of 13*72 per cent, of seeds and 12*71 per cent, of He 
: The must has a density of 12®—13® B. at 17*5* U, t 
contains: dextrose, 7*3; pentosans, 0-895; peo< 
3*266: citric acid, 0*284; malic acid, 0*070; and s 
0*544 ]ier cent. On adding 15 jier cent, of cane sugar 
I the must, and allowing it to ferment, a wine reaembl 
! “Tokayer” in taste and flavour was obtained. By 1 
j mentation of 108 hectolitres of the juice with a p 
I culture of wine yeast, a wine having the sp. gr. 1*02 
i and of the following composition, was obtained ; alcol 
7*130; glycerol, 0*0873; volatile acids (as acetic ao: 
0*145; non-volatile acids (as citric acid), 0*437'; su 
(dextrose). 0*284; extractive matter, 3*116: and « 
0*490 \K't cent.—A. S. 

AinyloccUuloacs [Insduhle amyloacs] in nextural starch 

Determination of the -. J. Wolff. XXIII., p 

716. " ^ 

Colouring mattcrA from yndaaacSf rinasae^ tfcc. Wichai 
tv., page 087. 

Alcohol Bill ; Induatrial -tn the United Stoics. i 

Pamt, and Drug Rep. [T.R.] 

On May 24th the Senate passed unanimously the ! 
providing for the frc<*ing from taxation, after Jan. I, U 
of denatured alcohol used for industrial purposes: 
Bill has since received the President’s signature. Foil' 
ing is the text:— 

‘ Sec. 1. Be it enacted, Jtc.. that from and after th 
months from the passage of this Act doniestio alcohoJ 
such degree of proof as may be prescribed by the Cornu 
sinner of Internal Revenue and approved by the iSeoret 
of the Treasury, may be withdrawn from bond without 
payment of internal revenue tax, for use in the axte i 
imuistries, ami for fuel, light, and power, provided a 
alcohol shall have been mixed in the presenoo and un 
the direction of an authorised government officer bel 
withdrawal from the bonded warehouse, with denatui 
material suitable to the use for which the alcohol is wi 
drawn, but which destroys its character as a bever 
and renders it unfit for liquid medicinal purposes. 

” The character and quantity of the swd denatui 
material and the conditions ui>on which said alcohol n 
be withdrawn free of tax shall l>6 preaoribiNl by the O 
j misslonor of Internal Revenue, who shall, with the 
proval of the 8ecretaiy of the Treasury, make all neoess 
regulations for carrying into effect the provisions of i 
Act. 

“ Sec, 2. That any person who uses alcohol withdri 
from bond undi^r the provisions of Section I erf this , 
for manufactunng any bever^e or liquid medici 
preparation, or knowingly sells any beverage or llq 
medicinal preparation made in whole or in part from » 
alcohol, or knowingly violates any of the provisions 
this Act. or who shall recover or attempt to recover 
redistillation or by any other process or means any alco 
Tendered unfit for beverage or liquid medicinal purpo 
under the provisions of this Act, or who knowingly ui 
sells, or conceals alcohol so recovered or re^stilled, ib 
on conviction of each offence, bo fined not more tl 
85.000 or lie imprisoned for not more than five years, 
both ; provided tnat manufacturers employing procetwei 
which alcohol, used free of tax under tue inrovwion of t 
Act, is expressed or evaporated from the articles mm 
lectured, snail be permitted to recover suchidoo^l and 
have such alcohol restored to a condition suitable serf 
for re-use in manufactoriDg processes under such rej 
lations as the Commissioner oflnternal l^venue, with i 
approval of the Secretary of the Treasury, pnMori 
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**8ec. 3. TKat for the em^oyment of such wlditional 
force of chcmietB, Internal Revenue agent*, insiwctore, 
deputy coUectors. clerke. lahourer*. and other an^istante 
as the CoinmiABioner of Internal llevenue, with the 
approval of the Secretary of tlio Treasury, may (loom 
inrojwr and nooessary to the prompt and efficient operation 
and onforcemonl of this law, and lor the purchase of locks, 
seals, weighing hoams, ganging instruments, and for all 
necessary expenses incident to the proper execxition of 
this law. the sum of S‘250,000, or so muon thereof as may 
be required, is hereby approprial^H.1 out of any money in 
the Treasury not otherwise appropriated. 

“For a period of two years from and after the passage 
of this Act, the force autnorisod by this section of th*s Act 
fthall bo appointed by the Commissioner of Internal 
Revenue, with the approval of the Secretory of tlie 
Treasury, and without oont])liance with the conditions 
prescribed by the Act entitled ‘ An Act to regulate and 
improve the Civil Service,' approved January 10, 1883, 
and amendments thereof, and with such eomiwnsation as 
the Commissioner of Interna) Revenue may fix, with the 
approval of the Secretory of the Treasury.*’ 

Enousu Ratbnt. 

Beer and the like : AppariUnft for cooling and carhonnting 

-. L. Chew and H. J. West and Co., London. 

Eng, Pat. 20,080, Oct. 4, 1905. 

The invention relates to improvements in the cooling and 
carbonating cylinders einjiloyed in the production of the 
beer describod in Eng. Pat. 17.951 of 1902 (this J., 1903, 
223). Cross tubes are now arrangeil through the cylinder 
in such a manner that there is a natural circulation of the 
cooling liquid through them from one ]>nrt of tiie jacket to 
another. The ends of the cylinder may also be provided 
with cooling jackets.—W. P. S. 

Frknoh Patent. 

Alimentary product \ Albuminoid containuig metal fudte] ; 

Preparation of an - from yeast. O. Jaci|uemin. 

Fr.Pat.301,350, April 12,1905. XVai..!., ne.xtooliimn. 

XVin.—FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

{Continued from page 052.) 

{^L)_FOOT)S. 

White, of egg; Phosphorus content of -. K. Kaas. 

Monatsh. Chem.. 1900, 27, 403—409. 

Thi author quotes analyses to show that wliite of egg 
and crystallised ovum albumin contain phosphorus in 
varying amounts. Thus the white of a iresh egg con¬ 
tained OdftS per cent., whiUt that of an egg, from the 
same fowl, which had been kept for a month contained 
0*228 per cent. Crystallised preparations obtained 
either by the Haniraarsten or Hopkins*Pinkua inethoris 
from white of egg contained as much as 3*0 per cent, of 
phosphorus. It is suggested that the phoR]>horus is 
not present as an impurity, but forms an essential con¬ 
stituent of the ovum albumin.—E. F. A. 

Milk: A condensed vegetable ——. T. Katayama. 
Bull. C<>U. Agric., Tokyo Imj). Univ., 1900, 7, 113—♦ 

m. 

A LlQinn closely resembling cows’ milk is obtained by 
•oaking soy-beans in water, crushing them, and Imiling 
water. It has the following average composition : 
Water, 92*53; protein, 3*02 ; fat, 2*13; fibre, 0*03 ; 
non-nitrogenous extract, including carbohydrates 
(galactau), 1*88 ; and ash. 0*41 per cent. This soy-milk 
can be easily converted into a durable product resembling 
condensed cow's milk, by adding oane sugar and a small 
quantity of dipotassium phosphate (to prevent se^iaration 
of protein), and evaporating in vocho. The condensed 
soy-milk has a consiaerable nutritive value, but cannot 
replace cows' milk or-mothers’ milk in the nourishment 


i of infants. Adulteration of oondenseni oows' milk by 
I condensed soy-milk could be detected by addition of 
sodium carlionate, when a yellow coloration would in¬ 
dicate the iweseuce of the latter. Also, if a portion of the 
suspected milk were mixed with twice its bulk of water, 
treated with u few drops of dilute sulphuric acid, (jind 
one-tenth of the whole distilled off, the distillate would 
possess the characteristic odour of the raw beans, if soy- 
milk were present. Adulteration might also be detected 
by separating the casein from the suspected sample with 
rennet, and addmg caloiuifi nitrate to the filtrate; the 
formation of a precipitate would indicate the presence 
of the globulin of soy-milk, the so-called glycinin.—A. S. 

i Cheese ; Preparation of a vegetable - from the protein 

of the soy-bean. T. Katayama. Bull. Coll. Agric,, 
Tokyo Imp. Univ., 1900, 7, 117—110. 

The soy-bean when boiled with water yields a milk {see 
preceding abstract), of which the chief pVoteid constituent 
18 glycmiii, a globulin similar in properties to legumin, 
and having the following composition: Carbon, 52*12; 
hydrogen, 0*93; nitrogen, 17*53; sulphur, 0*79; and 
I oxygen, 22*03 j>©r cent. (See Osborne and Campbell, 
this J.. 1808, 784). 8oy-iniIk when treated with calcium 
and magnesium salts, yioldft a precipitate, which is sold 
in Japan under the name of Tofu. The author has 
attempted the preparation of a cbeosc from Tofu. 
450 grins, of pressed Tofu were mixed with 00 grins, of 
common salt, 50 grms. of pressed milk casein, 2 grins, of 
milk sugar, and 2 grins, of finely-ground Swiss cheese, 
and the mixtuie was wrapped in a linen cloth saturated 
with brine, and loft for five months in a room with an 
average temperature of 15^ C. At the end of this time 
the mass was of a grey colour, and quiUi comjiact; it was 
free from the numerous pores produced by evolution of 
as in Swis.s clieese. The oheeso had an agreeable taste 
illerent from that of Swiss choeso, and when extracted 
' with water, yielded a solution in which the presence of 
albumoses and |ieptones was detected. Further expori- 
inents with mixtures oontaiiiing larger quantities of 
milk-sugar, but no casein, gave similar results.—A. S. 

Alga ; Fresh tvater - as an article of human food. 

S. Namtkawa. Bull. Coll. Agric., Tokyo Imp. Univ., 
1900, 7. 123—124. 

Noshc Phylloderma, of the group of the Schizophyeca: 
(Suizenji-uori, kotobuki-nori). The alga* are collected 
in small nets, and cleaned from other algai; they are 
then cut into small jiieoes, spread on bricks, and dried 
in the sun into thin sheets. About 2 litres of fresh algm 
yield one sheet of 2 square ft. ; five sheets weigh 90 grms., 
and cost 2^ yen. The commereiai product contains 
18*07 nor cent, of mnisture, and the drv substance has 
the following comjiosition: Crude protein, 24*76 ; crude 
fat, 0*93 ; crude lilirc. 3*04 ; pentOHaiis, 4*50 ; galaotan 
1*80; ash, 12*28 ; other matters (chiefly starch), 58*40 per 
cent. It contains lecithin, but no mannan, sugar, or 
tanum. 

Another kind of fresh water algie used as a foodstuff 
in Japan is Prasiola japoniea of the group of tho 
! Chloropht/ceec (Daiyagawa-nori, Nikko-nori).—A. 8. 

Albuminoid and gelatinous suhstantes; Det-ermiTuUion 

of - by means of acetone. F. Bordas and Touplain. 

XXIII., page 716. 


French Patents. 



ways of obtaining the product are described, 
all of which are based on the fact that yeast Is capable 
of absorbing and fixing metallic and other salts. The 
yeast, for instance, may be grown in a medium con¬ 
fining a soluble ir<m salt, or boiled with an iron solution. 
The oella of the yeast may be burst, and the mass then 
mixed with the metallic salt solution; the product is 
finally precipitated from the mixture by the addition of 
alcohol or sodium sulphate. In all the above oases the 
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pK>duot is dried, esd powdered for me, or it tsey be 
distolved in witable Bolvente, and evaporate to form a 
•oaie preparation.—W. P. 8. 

Cerecde and their husks; Process of Unachina and 
eternising ——. 0. Zimmermann and C. H. Buobenati. 
Fr. Pat, 361,383. Deo. 4, 1906. 

Shb Eng. Pat. 25,010 of 1906 ; this J., 1906, 387—T.F.B. 

Milk, tkc.; Alkali^hutyrometric method for the deter- 

mimdion of fat in -. A* Siohler. Fr. Pat. 362,444, 

Jan. 10, 1906. XXIII., page 716. 

(A)—SANITATION ; WATER PURIFICATION. 

Water bacteria; Hiologt/ of the -. E. Kohn. Cent* 

Bakt. (Abth. 2), 1906, 15; Woch. f. Brau., 1906, 23, 
319. 

When samples of good natural water are kept for a long 
time, the micro-organisms vary in quantity and relative 
proportions. The increase in the numbt^r of germs is 
greatest in vessels of those sorts of glass which are the 
most soluble in water. At high temperatures, the micro¬ 
organisms increase faster than at low temperatures, but 
their number again decreases faster than at low tempera¬ 
tures. The relative proportions of the different species 
vary according to the rule that the most exacting forms 
aD}>ear first, luit are subsequently r«)placed by forms 
wnioh have lower requirements. TIui former species 
grow in presence of !.'> }>er cent, of dextrose, but the latter 
are already somewhat at a disadvantage with only 6 per 
oent. of dextrose; they prefer some simpler form of 
oarhonaceoua nutrient. Tne minimum proportions of 
dextrose necessary for the development of the more 
exacting snecies lie U^tween the limits of 19HxlB-l0 and 
198xl()-i* per cent. The minimum proportions of dex¬ 
trose required by the species which apjH'ar later lie between 
108 X 10-^* and 198 x 10-** jw cent. The minimum limits 
of nitrogenous nutrition are, in the case of ammonium 
sulphate and ammonium ]»hoHphate, between 66x10-*® 
and 66x10-**. The minimum limits of phospbatic 
nutrition could not determined, since water extracts, 
even from the most insoluble sorts of glass, more phos¬ 
phates than tlie minimum required.—J. F. B. 

Enolish Patent. 

Jiiewage and the like ; Separation of solid matters from _. 

C. Kremcr and Gob. fiir Abwhssorklarmy, m.b. H., 
Berlin. Eng. Pat. 5908, March 12, 1900. 

Tmr sewage in lirst freoil from floating and heavy impuri¬ 
ties by treating it in tanks similar to those described in 
Kng. Vat. 14.<i03 of 1901, and 14,461 of 190.3 (this J., 
1902, 917 ; 1903, 1095). The sludge settling at the bottom 
•of the tank is moved, by means of a scraper extending 
across the bottom of the tank, to a channel communicating 
with a second tank. Insteatl of the channel, a screw 
-conveyor, situated in a tubular channel at the front of the 
tank, may be employed. The scraper is curved upwards, 
so that when it is iiiovod to its final position, the channel 
■or the so^w conveyor, is completely cut off from communi- 
catiou w'ith the tank. The sludge ferments in the second 
tank, and is separated into a floating layer, which is removed 
and can be used as a manure, and a layer consisting 
chiefly of sand, which remains at the bottom of the tank. 
The fermentation of the sludge may be accelerated by the 
application of heat.—W. P. S. 

Ukitbd States Patent. 

Water-siiU, R. P. Bamstead, Boston, Mass. U.8. Pat. 

823,488, June 12, 1906. 

A BoiLES, 2, is'onolosed almve a source of heat by a casing, 
4. and communicates by the pipe, 11. with the coil, 10, 
in the evaporator, 7, which is placed above the IwUer, 2, 
wd it euolosed by the casing, 6, having openings, 6, in 
its upper pu't to allow the products of combustion to 
•osoape. The vapouin from the evaporator, 7, pass by the 
pipe, 21, to the tubular oondeoaer, 6, the water over- 
Bow of which, 27, is connected by the pipe, 83, provided 



French Patent. 


-w. H. a 


Water and seu-age .; Process for purifying and sternisiiM 
Mme. Salarnier, nh M. A. ],agogu4. and la Soc. /, 
Joan ct Cie. Pat. 361,332. AprU 6, 1906. 

The water is led into a funnel, where it is mixed with 
and then falls on to horizontal fans revolving at * 
high sfwod and placed in the upjier pait of a tall cinder. 
The fine sj[iray of water thus forfnod falls on to a oicoular 
plate inclining towanls the centre of the cylinder, and 
passes down a central pipe to the bottom of the oyiinder. 
whence it rises through the sjiace lietweun the pipe aro 
the outer wall. This space is provided with a number of 
superposed bafllo-platf^s on which the solid matters are 
coJecteii, whilst the clear water loaves the oyiinder by a 
pipe, and is conducted to a filter. Besides atomising the 
water, the fans draw a strong current of air Into the 
cylinder for the purYxiso of ai^rating the water and oxidis¬ 
ing the organic matter present. Moans are provided iot 
removing the sediment from the cylinder. Other sub¬ 
stances, besides kaolin, may be added to the water; for 
iuKtaneo. talc, infusorial earth, and phospborie acid be 
used. If ]ihospboric acid be employed, a oorrespondi^ 
amount of calcium carbonato must also be added,—W, P.^ 

German Patent. 

Sludge [/rom sewage purification]; Dehydration and 

utilisation [an manure] of -. H. Grosse-Bohie. 

Ger. Pat. 167.700, May 26. 1904. 

The sludge from sew^o purification is difficult to utilise 
on account of its high content of moisture, the water- 
retaining properties being due to the fatty matters 
contained in the sludge. According to the present 
invention, the crude sluitgc, freed from coarser suspei:^ed 
particles, and, if necessary, diluted with water, isheat^ 
to a temperature above 50° C., whereby it separates into 
two layers; the upper layer, consisting midmy of £roth, 
contains a large proportion of the fat originally present 
in the sludge. This layw of &oth is remove^ and la 
worked np tor fatty aolds and soaps, or is used fcHr 
manufacture of gas. The lower la;^r of sludge, poor la 
fat, can now be easily dehydrated by draimng, 
pressing, or oentrifua^sing, and yielda a friable reridae 
whieh can be need dureotly ae a fettilieer,— -A* !• 
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XIX—PAPER, PASTEBOARD, Ete. 

(Coniinued from page 653.) 

Wood [Wood pvlp'\'i Action of bacteria on -. B. 

Malenkovic. XXlV., page 717. 

English Patents. 

Pla/itic svbManeec [V^dcanite and C€.Uuloid]Mficd aehaaett 

in deni'd prothesiif ; Method of colouring -. L. 

Eilertien. Eng. Pat. 12,203, June 13, 1«05. XIIIC’., 
page 704. 

ThrtadCf filmc, and larnintB from viscose ? Preparation of 
— — . 8. Peesaarer. Eng. Pat. 16,5K3, Aug. 15, 1905. 
V., ]>age 001. 

United States Patent. 

Parchment [Paper] ; Process for manufactvring artificial 
——. (i. Sachsenroder, Bannen-tlnlerbarmcn, tier* 
many. U.S. Pat. 821,434, May 22, 1000. 

See Fr. Pat. 302.463 of 1900; following these.—T. F. B. 

French 1*atent8. 

Parchment paper; Manufacture of opaque and non- 
hygroscopic ——. (i. Sachsonroder. Fr. Pat. 302.463, 
Jan. 10, 1906. 

Opaque and non^hygrosoopio parchment )iA(»crR are 
prepared hv incorporating with the parchmentising bath 
opaque But>8tanet*s. such as barium sulphate or other 
metallic saltN or oxides, and WAter-repellent substances, 
such as metallic soaps, or emulsions of parathn and mineral 
oils. These substances penetrate the pajier, together with 
the parchmentising acid, and are held during the fixing 
and washing jirocesses bv the viscous nature of the 
modified celfiilose.—«T. F. ii. 

CoUodion for artificud silk; Compression of - by 

specud solvents. Collodion for artificud sUk; Pre¬ 
paration of a coneentraled -. Collodion [for arti- 

^.ial silk] 'I Filter-press for -. Soc, anon, des 

Fla ones el Papiers Phot. A. Lumit'ro et ses Fils. 
Fr. Fata. 301.323. 301,324, and 361.329, April 4 and 5, 
1905. V., iiago 091. 

SUk; Process for the tnanufaclurc of artificial -. 

E. Cfumi4rc. Fr. Pat. 301,048. Nov. 27, 1905. V., 
page 091. 

SUk; Process for the manufacture of brilliant threads of 

artificial -, by precipUniinQ cellulose in (dkaline 

solutions. 8oc. Gen. de la Soie Artificiclle Unkmeyer. 
Fr. Pat. 361,001, Dec. 4, 1905. V., page 092. 

XX.—FINE CHEMICALS, ALKALOIDS. 
ESSENTIAL 0113, AND EXTRACTS. 

{Continued from page 6,54.) 

Alkaloid salts of inactive secondary butyl-henzenesulphonic 
acid. A. Klages. Ber., 1900, 89. 2131—2135. 
Attempts were made to separate the alkaloid salts of 
raoemic secondary butybbonzenesulphonic acid into its 
active oomfionents by successive extractions with small 
uantitios of solvent, but without success. If the anhy* 
rous barium salt of secondary butyl-benzonesulphouic 
acid be warmed with phosphorus pentachloride. a colour, 
loss aulphoohlortde is produced, boiling at 179^—180^ C. 
at 20 mm. The anilide melts at 03 —64‘’ 0., and the 
aulphamide at —8r C. The alkaloid salts were pro* 
dueed by treating the barium salt of the sulphonic acid 
with the sulphate of the required base. Quinine secondary 
butyl*benzeuesulphonate melts at 164° C., and has 

—10*6°. The oinohotimo and morphine salts 
ooti^ not be properly crystallised. Cinohonidine secon¬ 
dary bQtyl*bans«MiulldMoaU fonus oolourless glistexting 


needles, melting at 205° C., and With -7'34°. 

'Die brucine salt was oily. Stryehnine secondary butyl* 
benzenesulphonate crystallises in fine needles, melting'at 
189°—190° C., and is optically inactive.—F. Shdn. 

Brazilian drugs ; Notes on some -, T. Peckolt. Ber- 

Deutsch. Pharm. Ges.. 16, 176. Pharra. J., 1906, 76^ 
757. 

Jatropha Curcas. —The seeds of the ripe kernel yield, by 
cold pressure, 22 per eent.f and by hot pressure, 40 per 
cent, of a colourless, odourless fixed oil, with a taste rcaein- 
bling that of castor oil. By extraction with jxstroleuiu 
spirit, 44 )>er cent, of oil is obtained, but some resin is 
also extracted, and imparts an acrid taste to the oil. The- 
seeds, freed from their cotyledons, or slightly roasted to 
remove the poisonous principle, curcin,' arc employed as 
a purgative. A 10 per cent, decoction of the loaves hns 
hflamostatic properties.—A. S. 

Lime juice ; Ascertaining the sfrength of concentrated -, 

by means of a hydrometer. F. Watts. West Indian 
Bull., 1900, 7, 36—39. 

The strength of a concentrated lime juice can readily bo 
ascertained bv diluting the liquid ten times, reading* the 
specific gravity with a hydrometer, and referring to a 
tabic. Bv this procedure, the citric acid contents of a 
variety of juices of different concentrations were found to 
agree within technical limits with the results of titration'^. 
The author deprecates carrying the concentration further 
than 8 : 1. and recommends boiling down till the eitro- 
meter shows 00° in the Imiling liquid, when the strength 
will be approximatelv 100 oz. of citric acid per gallon. 

—VV. A. C. 

Tcrju'ncs and ethereal oils ; Contributions to our knou'- 

ledge of -. Communication. 0. \Vallach. 

Annalen, 1900. 347, 310—340. 

The present communication deals with the simplest 
methene hydrocarbons, and their transformation into 
alicyclic aldehydes. The subject is treated under tlic follow¬ 
ing headinm :—Pentacyclic comjxiunds : metheno cyclo- 
iientane. Hexacyclic compounds ; derivatives of cyclo¬ 
hexanone ; methenecyclobcxane, hexahydrobenznldc- 
hyde; derivatives of 1.2'(<i-} methyloyclohexanone ; 
derivatives of active luethylcyclohexanone, 

methene-1 .methyl-S-oycIohexane ; derivatives of I.4.(y.> 
methylcyclohexanone, mothcne-I-mothyl-4-cycIohoxane. 

Pyrazolones; New methods of synthesis of -. C. 

Mourou and I. lAzennec. Coinpt. rend., 1000, 142, 
1534—1537. 

Ethyl amylpropiolato. CjHn.C C.COOCbH 5 . and ethyl 
caproylacetato, CjHij.CO.CHa.COOCjH 5 , condense with 
phenylhydrazino to give the same amvlphonylpyrazolone 
melting at 9^ C. Similarly, ethyi hexylpropiolate, 
CeHjg C: C.C 0002 ^* *^*^d methyl heptvVlacetate, 

CcHjs.CO.CHa.COOO^Hj, give the same hexylphenyl* 
pyrazolone molting at 84°—86° C. Hydrazine will also 
react with acetylenic amides, ammonia being eliminated. 
Phenylpropiolamide, C.CONHj, when heated 

witli hydrazine gives a phenylpvrazolone melting at 
237° 0. This product is identical with that obtained 
either from etnyl phenylpropiolate or ethyl bcnzovl- 
acetate. Another method of making pyrazolones is bv 
the interaction of hydrazines and alkylati^d /3-hydioxy. 
acrylic eaters. Thus hydrazine hydrato and phenylethoxy* 
acrylic ester, CgHj.CfOCgHR): CH.COOCgHs, piv© tbe 
phcnylpyrazolon© melting at 237° C. If pbonylhydrazin© 
be used in place of hydrazine in this latter reaction, 
diphenylpyrazolon© is produced, melting at 256° C., and 
identical with that obtained by Knorr on heating oinnamyl 
phenylhydrazide. The author considers that where tbo 
acetylene linking is absent, the hydrazine replaces the 
alkyl grouping of tho ester, and then the chain closes 
to form a pyrazolone. But where the acetylene linking 
is present, ue acetylene linking itself is first attacked*. 

—F. Shbe. 
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Sulpho-oMtic acid. O. Stillioh. J. prakt. Chem., 1906, 
78, 688—544. 

of 8ulpho>acetic acid by heating together 
sulphuric and acetic acids was tried at different tempera* 
tures and with different proi>ortiuns of the reacting 
sui»tances. The yield varies with the temperature and 
with the amount of water in the sulphuric or acetic acids. 

of acetic acid and 25 grms. of sulphuric 
ncid, both being free from water, 4 grms. of sulphu acetic 
wid were obtained by heating at 198^ C. for 30 minutes. 
Sulpho-acetic acid mny also* be prepared from chloro- 
sulphonic acid and glacial acetic acid, or from acetic 
anhydride and sulphuric acid, but the yields obtained 
ere small. 

^He beat method of prqmration is from chloracotic acid, 
and sodmni r.uilphite. :Bfty grms. of <dilorRcetic aoiti, 
300 c.c. of water, 70 grins, of sodium carbonati*. and 130 
grms. of crystallised sodium siilnhitc are boiled together for 
20 minutes, when no more sulphur dioxide should come 
off. 130 grms. of barium chloride in 200 c.c. of water 
ar® then added; anv sulphate in the solution is precipi¬ 
tated ; from the filtrate barium sulpho-aectiitc can he 
ervstaUUed. the yield lading 92 j>cr cimt. of the IheorcticRl. 
Tne free acid is obtained from its barium salt by means 
of sulphuric acid. On ovuiK>rating the a<{ucouB solution 
of the acid i« mcuo, crystals are obtained ; these arc 
sulpho-acetio acid with one molecule of water {m. pt. 
84'^—80° C.). The acid is soluble in acetone and alcohol, 
insoluble in ether, nitrobenycnc. and chloroform. It is 
not decomiK)sed by lioiling with water, acids, or alkalis. 

—C. E. F. 

S’Telracklorethane and hexachlorethnve; Mdhoda of 

preparation of -. F. Michel. Z. angew. Cheni., 

1900, 19, imiO—1097. 

••Tetracklorttfunie. —Into ii mixture of sulphur chloride 
with 1 i>er cent, of its weight of reduced iron, chlorine gas 
is led, the unaJ:>aorhed chlorine expelleti by carbon dioxide, 
and dry acetylene led in, keeping the temperature below 
C. When absorjition slackens, excess of acetylene 
is expelled bv carbon dioxide, and chlorine led m. The 
alternation of chlorine and acetylene is kc]it up till neither 
gas is absorbed to any extent, and the mixture is then 
shaken with water to decompose the remaining sulphur 
chloride, and steam-distilled. The distillate is washed 
with dilute sodium carbonate solution, separated from 
this, dried, and fractionated. It is chiefly s-tetra- 
ohlorethane, with a little of the ponta- and hexachloro- 
compounds. 

Hexachlorethnnt \—Through the same original mixture, 
boiling under a reflux condenser, acetylene in first led, 
then (after expulsion of excess) chlorine till yellow in¬ 
condensable vapours apjiear. and the alternation I'on- 
tinned as above, ending with excess of chlorine. The 
hot limud is poured off, and allowed to cool, separated 
from the crystals of hexachlorethane (which are presHcd 
between filter-paper), and treated again as above, after 
adding a little more reduced iron. This treatment is 
repeated as long as nracticable. and the final mother 
liquor is concentrated by distillation, and leaves a further 
crop of crystals on cooling. The crystals are siibliined 
in steam, dried, and erystaUised from alcohol.—J. T. D. 

Formaldekyde; A cotu^rison of some of the methods for 

determining -. F. Hiiss and B. harscu. Mitt. 

techn.-Oew. Museums. 1906, 16, 85—98. 

With solutions of pure formaldehyde Komiin’s iodo- 
metric method (this J., 1897, 366), Legler’s amnionin 
method (this J., 1897, 367), and Lemme’s sulphite method 
(this J., 1903, 1107) all give trustworthy^ results, and the 
concentration of the smution has no influence on the 
figures obtained. It is quite otherwise, however, m the 
case of commercial formaldehyde. With solutions 
oontaining 0*8 per cent., or more, of the aldehyde, con¬ 
cordant results are obtaineil by all the methods, but the 
more the solution is diluted, the higher the apparent 
percental^ of aldehyde becomes. For instance, a sample 
of commercial formaldehyde showing an average content 
of ^ per cent, when a 0*8 per cent, solution of it was 


employed for the determinations, gave 78 per cent, of 
aldehyde when a 0*1 per cent, solution of it was imalynMd, 
These anomalous results are due presumably to im¬ 
purities in the commercial aldehyde. Of these impurities, 
methyl alcohol and acetone are the most common, and the 
authors record a number of experiments the results of 
which show that the presence of acetone leads to the 
formation of iodoform in the iodine method, whilst 
methyl alcohol acts as a non-electrolyte, and depresses 
the dissociation of the electrolytes in the reaction. This 
depression dcfiends on the ratio of the non-electrolyte 
to the electrolyte. The reason for the inaccurate results 
obtained on decreasing the strength of the solution is not 
thus, however, fully explained, and at present remains 
' an ojK*n question. The investigation simply shows that 
solutions containing not less than 0-5 per cent, of aldehyde 
must Ih* UHed. to idilam trustworthy results.—W. P. 8, 

lodomcrcurates of mngnesium and manganeet, A. 

Uuboin. Ck)mptes rend., 1906, 142, 1338~-1330. 

By the same process as in the case of calcium (this 
J.. 1906, 283). the author has obtained the salts 
.Mgl2.2HgIo.7J;l2(); .Vlgla.Hglj.OHaO; and 8MgI„6HgIa, 
20H2(). Their general behaviour is similar to that of 
the calcium iodomercurates.—J. T. D. 

Mernirvus and mereurie sulphates; Action of iodine 

r,n -. K. Briickner. Monatsh. Chom., 1906, Sfl*. 

341-349. 

Mkrcurohs oxide and iodine mixed in the projiortions 
6Bg.^()+I 2 I 2 . interact, when gently warmed, forming 
a mixture of mercuric imlide and iodate, which can b© 
separated by dissolving the iodide in alcohol. In presence 
of wa^r the change only takes place slowly, but may 
be facilitated by boiling; in alcoholic solution Interaction 
only takes place very slowly. The author assumes that 
the mercurous iodide is first converted into mercuric 
oxide and mercuric iodide. Mercuric oxide interacts 
with ioflinc in accordance with the equation 
6HgO +121 5HgI J + HgI,Oe, 
both when carefully heated in the dry state, and also, 
more rapidly, in the presence of water. Alcohol causes a 
more gradual change, being itself oxidised to aldehyde 
by the iodate. 

Mercurous sulphate and iodine, when powdered together 
and heated, react to form a yellowish-white, hard 
crystalline substance, which is decomposed by water into 
mercuric iodide and mercuric sulphate, and is probably 
the double salt, Hgl 2 ,HgS 04 . In presence of water the 
reaction takes place very rapidly, mercury iodide and 
iodate being formed, and sulpliurii; acid going into aolution. 
W^ith alcohol the change is also rapid; the alcohol is 
oxidised in finit to aldehyde by the iodate, whilst the 
sulphur trioxide collects in the alcohol. 

Mercuric sul))hate and iodine do not interact when 
heated together dry. If. after water has been added to 
the sulphate, converting it into yellow basic sulphate, 
iodine be introduced, the first result is the formauon of 
mercuric iodide, which in course of time resets with the 
residual sulphate, forming colourless compounds, probably 
double salts of merenric iodide ond sulimate. A simitar 
com^und is at once formeil on moistening a finely- 
powdered mixture of sulphate and iodine, w presence 
of alcohol only iodide and iodate are formed, whilst the 
alcohol is oxidised to aldehyde.—E. F. A. 

Ekqush Fatxkts. 

AceiyUne ami cMorine aases; Manufacture of compoundf 

of -. J. H. Lidholm, Alhy, Swetien. Eng. Pat. 

22,094, Oct. 30, 1905. Under lot. Coiiv., April 28, 
1905. 

Sbk Ft. Pat. 368,146 of 1905; this J., 1906, 197.—T. P. B. 

Formates; Process for (he manufacture of Kleetro- 
chomische Werke G.m.b.H., Bitteneld, Germuiy, 
Eng. Pat. 772, Jan. H, 1906. Under lot Cbnw., 
April 14, 1905. 

SuFc.Pat862,417af3906; foUowiogtheM.^X.P.B, 
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liobornyl etters ; Manufacture of ——. Chftin. Fabr. j 
von Hoyden, Akt.*Ge«., Rodoboul, Germany. EnR. Pat. 
10,999, May 10, 1906. Under Int. Conv.. 8opt. 4, 
1905. 

IsoBOUiryii enter* are prepared by boating pineno hydro¬ 
chloride or bydroi)romide with fatty acidH and fatty ocjd 
ealtt of zinc, copper, or iron, or of other heavy metals, in 
preeonoe of zinc halide. For example, isobornyl acetate 
Is obtained by boiling under a reflux condenner a mixture 
of 172 parts of pinene hydrochloride and 500 jwirtB of 
glacial acetic acid with 45 part* of zinc oxide, or with 
166 parte of lead oxide and 30 i^arts of zinc chloride. 

—A. 8. 

JUthium 9 fiU {Lithium thi'/wnh’]; Manvfaeture of a 7ietc 

_. G. B. Ellis, I.endon. Front Fvrm E. Merck. 

Darmstadt, Germany. Kiig. Fat, 21,280. Oct. 19, 1905. 
Lithium thymato i« prepared by arlding lithia lye to an 
a<|ueons solution of thymic acid, until the liquid is slightly 
alkaline, and then precipitating the salt by moans of 
alcohol. It may slso bo t)btainod by adding a holtition 
of lithium sulpliat© to barium thymato solution, filtoring 
off the barium sulphate, and precipitating the lithium 
thymate from tho solution by alcohol.-- 4. S. 

Vn]TK1) States Patents. 

Catnphoryl’CfhoTypheni/liTnidi’, and proee/nf of moving 
came. A. H. C. Heitmann and E. C. nemmonscu. 
Assignors to Parke, Davis, and Co., Detroit, Midi. U.S. 
Pat. 824,367, Juno 26, 1906. 

Camphoric acid and ammoplnnetol are condensed 
ti^ether, forming oamphoryl-cthoxyphonyUinide, a nub- 
stance possessing antijtyretic ami analgesic properticN; 
ite m. pt, is lllFC., it is colourless, tasteless, insoluble in 
water, readily soluble in hoi ililutc alcohol and in “ organic*' 
ficlvente; it is insoluble in acid or alkali solutions. The 
general proc *088 of preparing cnmphoryl-alkyloxypbenyl- 
fmides. by condensing two substances containing rospor- 
tively the canii>boryl group and the alkyloxyphenyl 
i4dioal, one of which substances is also an amino- 
compound, is also claimed. Tho condensation is offocted by 
heat and in presenw of a solvent of high boiling point. 

--T. F. Jt. 

Remedy ? ProeesA of making att infernal - [from 

m-iod^ hydroj'ygvinolinr»Aulplionie acf'd]. K. Gricse, 
Berlin. U.S. I'at. 824,539, June 26, 1906. 

8»» Eng. Pat. 9656 of 1905 ; this J., 1905, 1188.—T. F. B. 
Fubnch Patbnt.s. 

Mono-iodo Auhetitufion products of higher fatty odds : 

Production of -. Farbenfabrik. vonn. F. Bayi'r 

und Co. Fr. Pat. 362,370, Jan. 12, 1906. Under Int. 
Conv., May 5, 1905. 

Hxohhk fatty acids of tho oleic scries, such as cruoio. 
<Hieic, elaidic, and brassidic acids, &c., are heated uith 
hydriodio acid and glacial acotic acid at a low* teni]xirature 
uxkder pressure. In onlor to make products which can 
bo hept, the iodo aends arc convortocl into their neutral 
oMthy-aikaime or niagnesium sails.—F. Shdn. 

Pormntfs; Production of -. Elcktrochein. Werko 

Go8..m,b.H. Fr. Pat. 362,417, Jan. 15, 1906. Under 
Int, Conv., April 14, 1905. 

In this process for the production of formates, caustic 
alkali U broken into large pieces, and carbon monoxide 
lad over it at a temperature of about 100^--120‘' C., and 
under pressure. Thoro is no necessity to reduce the 
alkali to fine powder, nor need it be subdivided by any 
inert medium as chalk or car\>on.—F. 8 hi)N. 

l-Phmifi'%^‘dimethyU^’ami7vO’b-‘jM/raxolone 

Mriael» Process for the au’yfcUion of -. Soc. 

C^m. des Usinos du Khdne anoien. GilUanl, P. Monnet, 
and Cartier. Fr. Pat 362,465, Jan. 17, 1906. Under 
Int Conv., Jan. 18. 1905. 

A QUAHTiTATivx yield of a di*alkyl product can l>o 
obtained by the action of dimethyl s^phate on 1-phenyl- 
2.3>dinke1^1-4-amino-5-pynuiolone (amino-antipynne) at 
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a t«mpM«ture of about 100° C. with or without tha uae of 
indifferent aolvents. The dimethyl sulphate can be 
replaced by ethyl sulphate or other bomoloKues.—£*. Sbdh. 

XXI.—PHOTOGRAPHIC MATBRIAU AND 
' PROCESSES. 

{Continued from page 656.) 

Enolwh^Patknt. 

' Flash lights for photographic purposes. 0. Krebs, 
Offenbach on Maine, Germany. Eng. Pat. 24,876, 
Nov. 30, 1905. 

Skh Fr. Pat 357.478 of 1905 ; this J., 1906. 136,—T.F.B. 

XXn.-EXPLOSIVlS,* MATCHES, Ete. 

! {Continued from page 655.) 

Explosion of gunjwwde.r; Circumstances attending an 

-. which oecnrreA on the premises of Messrs, Truloeh, 

Harriss, and. Richirdson, led., of 9, Dawson ittrecl, 
Dublin, on March 22. 1900. By Major A. Cooper-Koy. 
11.M. Tnspectoj of Explosives. 

A v/OLSNT explosion took place whilst two workmen 
i were engaged in breaking up a number of old 0°442 revolver 
! cartridges in order to ivcovcr the load of the bullets, 
i The method employed consisted in holding tho cartridges 
I on the edge of a steel hammer, and tapping round the 
rim to knock out the bullet A large quantity of loose 
' explosive had already been removed, and was scattered 
about the bench, and a 25 lb. tin, two-thirds filled with 
old powder, stood on the fioor. Whilst a cartridge was 
, undergoing the tapping orieration a fiash occurred, fdlowod 
; by a loud explosion, which injured tho men, and did 
: considerable aama^e to the premises and* to a public 
' hall adjoining. It is pointed out that it is illegal to carry 
' on the operation of breaking up loaded cartridges except 
in a licensed factory. T’be us© of steel tools and the 
practice of carrying out such work in unsuitable promises 
‘ IS strongly condemned. An examination of the powder 
; safe which was situatixl some distance from the scene of 
the explosion revealed the fact that 12 lb. of powder and 
, a quantity of safety cartridgOH were stored together. 
Attention is drawn to tho need for greater stringency in 
the administration of the Explosives Act by the local 
authorities.—B. J. «S. 


XXIU.—ANALYTICAL CHEMISTRY. 

’ {Continued from page 656.) 

APPARATUS, ETC. 

7'hermometer for low temperatures. A. Stock and C. 

Nielson. Ber., 1906, 89, 2060—2069. 

From a bulb of 25 c.c. capacity there issues downwards 
I a narrow tube 85 c.ni. long, graduated in m.ra. ITie 
lower end passes through and is rigidly fastened in the 
I narrow opening of one limb of a wide U-tube. and dips 
I 3 or 4 cm. below the mercury which half fills the U-tulw. 

I The grailuations on the narrow tub© are marked from 780 
I Ht the bottom up to 740. The limb of the U-tube contain- 
I mg the narrow tube is furnished with a second opening, 

I which is plugged with cotton-wool; and the other limb 
I is provided with a stopcock. This arrangement allows of 
' the instrument being adjusted at any time, so that the 
level of the mercury in tlie inner linib shall stand at the 
graduation corresponding to the barometer for the time 
Ming. A thin-walled vertical glass tube, 3 mm. outside 
diameter and 65 c.m. long, sealed at ite lower end. is 
connected to the top of the 25 o.c. bulb through a giass 
spiral or zig-zag, which allows some play. The apparatus 
is filled wi^ pure dry oxygon by moans of a side-tube in 
the bulb whicn can be connected with an air pump and a 
supply of the gas, and which is ultimately sealed ofif- 
When the long sealed tube is placed in a sabstanoe 
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low temperature, the pressure is reduced to the ropour- 
jiroesure of oxygen at that temperature, and the meroury 
nsM m the graduated tube. This tube cas either 1)© marked 
in miUimetree, and the temperatute rood off from a table, 
or it con be directly marked with temperatures. The 
author has constructed a mean curve from the observations 
of Eatreloher, Olszewski. Baly and l>aveT8, and ^nter 
and Jaquerod, from which the following table of tempera* 
tures and vapour pressures is taken :— 


A. Tike minetd 6vlpkid€9 are to^ed with a 2 per cent. soIttfibA 
of borax, eorUaining ammoniMm onloride. 


Rtsidtte. Boiled with a t per cent, solution 
of sodium carbonate, contalninfl ammo* 
nlum chloride. 


—200* 

76 mm. 

—194* 

>89 mm. 

—188" 

402 mni. 

—199* 

89 

—198" 

218 

—IS?" 

449 

—198* 

106 

—192" 

249 

—180" 

60S 

—197* 

123 

-191" 

282 

—186* 

660 

—196* 

142 

—190" 

819 

—184* 

621 

—196* 

104 

—ISO- 

368 

—188* 

687 


lUtidua is stannous 
sulphide. I 


FiUnUe. Antimony | 
sulphide Is pre* | 
clpluted by hydro*; 
chloric acid. i 


Filirota. Anenlo sol* 
‘ phide precipitated 


by hydrochlotio 

add. 


The principle of the apparatus can be applied to other 
gases or vapours besides oxygen.—J. T. l5. 

UHramicroecope / 7'he " ■' , and its application sn 
chemistry. L. Michaelis. Z. engew. Chom.. 1000. 
19, 948—953, 

The construction of the ultraraicroscope is based upon the 
principle that if a powerful beam of light he projected on 
^ object at right angles to the axis of the microscope, 
instead of partulel to it. as in the ordinary instrument, 
particles much smaller than those which it’is possible to 
see under the microscope, are rendered luminous, and 
appear as round spots of light to the observer. With the 
ordinary microscope, it is impossible to distinguish objects 
with a diameter less than 0*2 /t. but with the ultraniicro. 
scope the limit is 4 pfi, and lenses of very gieat mognifying 
power arc not required. It should bo noted tliat the colour 
of particles observed in the ultramicro.scojie is frequentlv 
complementary to the ordinary colour by reHccted 
light. The ultrarnicroscope hiw been used in the examina¬ 
tion of solutions of albumin, glvcogen, and dyestuffs, and 
also colloidal metal solutions. It has l>een found tliat dye¬ 
stuffs may be divided into classes according to the optical 
behaviour of tneir solutions when examined by tlio ultra- 
microscope. Some dyestuff solutions behaVe exactly 
like colloidal gold solution (this J., 1902, 1250), the par¬ 
ticles of dyestuffs showing up in their complomentarv 
colour on a dark ground. To this class belong “ solubfe 
Prussian Blue ” and some organic i-.olouring matters of 
hij?h molecular weight, as Violet Black. Indulin, and 
Nigrosin. Fluorescent dyestuffs, on the other hand, give I 
solutionH in which no distinct particles can ho perceived, I 
although when a beam of light is projected through such i 
a solution, its path appears luminous. It appears evident ' 
that the particles in a fluorescent solution are of a much 
smaller size than those in a colloidal metal solution. 
Many dyestuffs lielong to neither of the groups mentioned, i 
but occupy an intermediate position ; luminous particles | 
can be observed in their soliitions by the ultramicroscoja*, ’ 
but not in sufficient quantity to remosont the whole of the ' 
dyestuffs piosont, the remainder Wing in the ^rm of a ' 
true solution. In the case of Thioniue (laiuth’s Violet), | 
the salte of the dyestuff dissolve to a true solutiou, whereas i 
the solution of the colour base itself in water is a sus- ! 
pension of ultramicroscopic particles ; a toluene solution j 
of the colour base exhibits fluorescence when examined by ! 
the ultramicroscojie, but no luminous particles can be I 
observed.—A. S. | 

Enollsh Patent. 

Oas! Automatic apparatus for analysing -. E. i 

Sohatz, Frankfort on Maine, Germany. Eng. Pat. I 
1841, Jan. 24. 1906, Under Int. Conv.. April 12, 1906, ' 

See Addition of Nov, 28,1905, to Fr. Pat. 350,362 of 1906; i 
this J.. 1906. 620.~T. F. B. 

INORQA NIC^-^QV A LIT A Tl VE. 

A rsente, antimony, and tin; Detection and separation of 

-. 0. Mateme. Bull Soo. Chim. Belg., 1906, 20, 

48 — 68 . ^ 


B. The mixed sulphides are digested with a cold 2 per cenl. 
solution of borax, containing ammonium chloride, for 
10 minutes. ' 


Paaidue. Pluolvud in a 6 per coat, solatton 
of cauitio iotla. Heated with tartaric 
aciil and ammunium chloride. 


I PraeipUatf U anti- 
j mooy sulphide. 


FUtraie. Stannic 
sulpliide precipita¬ 
ted by hydro¬ 
chloric acid. 


FUtrxUa. Aiseslo sul* 
nhlds prsoipltated 
by hydroelilcfflo 
acid. 


Another very rapid method is the following 

The mixed sulphides are. boiled with sodium carljonate 
aolutian. 


Jietidtie 1 . fttannou. 
luIphldF. 


PiUraU. Coal«l. 


Preajntate l« Anti¬ 
mony snlphldo. 


PMratt. Aiunlo ml. 
pWd. preolpltotM 
by nydiocUorlc 
aold. 


Thb mnthod recommended for the oepnration of areenic, 
Antimony, and tin, when atannoua aul^ide ia preaent (A), 
liffera aomewhnt from th&t to be uaed in the presence of 
itumlo sulphide (B). ^ 


The methods may Iw applied quantitatively for the 
Kejiaration of arsenic from antimony and tin, but not 
for separatinu these from each other. The three sulphides 
are completely removed from those of the oa^iim 
ftroup by a 10 per cent, solution of caustic soda, if allowed 
to stand for half-an-hour after bein/; heated to boiling. 

It has lieen incidentally established that stannous 
sulphide is oxidised to a mixture of stannic sulphide and 
stannio chloride, when boiled with dilute hydroehlorio 
acid III the presence of air; and also that antimony 
sulphide is dissolved by alkali chromates or bichromates, 
chromium hydroxide being precipitated._F. SoDN. 

INOROAlflC—QUANTlTATl VE. 

Ga» analyaia; Sodium hypoavlphita (hydroavlphUa) in 

-. H. Fronzen. Bet., 1908. 89. 2069—2071. 

The author uses sodium hyposulphite as an abeorbent 
for oxymn. In Hempel's apparatus, the pipette is filled 
with rolls of iron wire gauze, and the solution used it 
made by dissolving 80 grms. of the salt in 280 c.o. of 
aiWing 40 c.o. of todium hydroxide solution 
(BOO grms. of hydroxide dissolved in 700 o.c. of water) 
Of this solution, i c.o. will absorb about 10 c.o. of oxygen 
and hve minutes standing in the pipette is enough. In 
Bunte’s burette, a solution of 10 grms. of hyposulphite 
m 60 c.c. of water, to which has been added 00 o.e. of 10 
per cent, sodium hydroxide solution is used. 

This reagent is cheajier and much more oomfortahly 
handled than pyrogallol, can be used in preaenoe of carbon 
monoxide, and absorbs as readily at low as at high tempera, 
tures. Comparison with analysoa by other methods hea 
proved its accuracy.—J. T. D. 

Otone : Uae oj -t'n pmtUiiaiivt analyaia. P. Jannaeeb 

and W. aottschalk. J. prakt. Chem., 1906, 78, 497— 

A coHVEJfiBNT anparatus for the preparation df ozone ii 
described. The discharge from a email induction ooil i» 
passed between the walls of five or six flertheiot tubaa 
arranwd in seriea. The tubes are filled with watM 
contamittg a little eulphurio acid, and stand in a oyluMrlhit 
glass vessel filled with the aame liquid. The inner edale.' 
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ings of each tube are all joined to the same pole, and the | 
outer coatings to the other pole. A current of air or j 
OKVgen after first ]>a8sing through a tube containing j 
suipburio acid and another containing soda-lime, is passed I 
through the oxonising apparatus. The current is controlled 
by a stopcock, and no rubber connections ore possible. 
By imssing oxygen through an nppuratiiH contiiining six 
tubes, the resulting gas was found to contain H per cent, 
of ozone. Ozone is an excellent ]>recipitant for nmn- 
ganese. An ammoniacal solution containing (hJMHH grin, 
of manganous sulpbato gives with ozone, a prccipilat<* 
of hydrated peroxide of manganese. The deposition 
is complete, and the precipitate is bulkier am) ligliler in 
oolour than when hydrogen iieroxide is used as tlic 
precipitant, and it is easy to filter. To doleninni’ 
manganese in a manganous salt, the salt is dissohed m a 
small quantity of warm water, or hydrochloric acid it 
necessary, and is placed m a dro]i|iing funnel. Kvery 
12 seconds one drop of the solution is allowed to fall into 
100o.c. of a solution of aiumouia saturated with ozone, and 
through which ozone is being passetl. Afti'r all the lujiud 
has run out, the funnel is rinsed with water, and the current 
of ozone continued for about 15 minutes. The )>re( ipi- 
tate is filtered, and ignited to protosesquioxido, Mn;jt)i. The 
results obtauied by the author with this method are very 
good. 

By this method, thi* separation of mfinganese from 
sodium, calcium, zinc, and nickel is complete. In solutions 
containing copiK*r, cadmium, or magnesium, the man¬ 
ganese precipitate is impure owing to absorption of the 
other BttltH, In those cases, tlie pri'cipitate is ilissolved 
in hydrochloric acid, and again dropped into an ammo- 
niacal solution containing ozone. Methods for the 
separation of manganese from other inotal'4 are being 
investigated.—C. E. F. 

OUaA SIC—QVA LIT A TJ UC, 

Milk,’ -4 condcrtftrd irycUthle - . T. Kata\amtt. 

XVm.-l., imge 710 . 


OnOAyiC^QVASTlTATIVU:. 

13t:''9tt'ax; Examinafton of -. P. Bohrisch and K. 

Richter. XU., page 701. 

Sucroite and ra/jinoAe : Ofttind determinatiort of viirfvrcfi of 

■ -. J. Pieraerts. Bull. Aasoc. Chim. 8ucr. et i>ist.. 

1906. 28, 1261-1205. 


From the above equations the following values are 
obtained for x and t/:— 

x«n«287003a - 18-3ni6ai 
y = 3'6594667a +11 •66256092<il 
The results, which are tabulated, show that the lovulose 
remains quite unaltered during the above process of hydro- 
lysis, and that the method may be used for rapid and 
aeeiirate estimations of mixtures of sucrose and raffinose. 

, The eqiiationw arc valid only for a temperature of 20® C. 
The author gives tables of corrections for temiieratures 
from 15'" to 25^ C. —L. E. * 

AviylocdhdoMi/^ \lnsoltihlc amylofics] in natural- atarches : 
I)riertninaUon of the - —. J. Wolff. Ann. Rev. CJhem. 
anal., 1006 ; VVoch. f. Brftu., 1906, 28, 316. 

Tue ])rincij)le described in a jirevious paper (this J., 1906* 
139} for the determination of sta.rch coagulated by malt 
extract, may be applied to the ilotermination of the various 
grades of amylocelluloses (insoluble starch) present in the 
natural starcbes. 7’he method is based on the observation 
of Roux, that ev«m the most resistant amylocelluloses are 
soluble in water at 145" C., and that the solution, if rajiidly 
cooled to 6.V‘ C., and treated immediately with malt 
extract, can be completely saccharified bcdorc any 
reversion has taken place. («) 2*5 grnis. of starch are 
inixcfl with 60 c.c, of w'atcr, and heated for 30 minutes 
ftt 145®—150® C. ; the solution is cooled rapidlv to 65® C., 
and 10 c.c. of a 10 |X'r cent, malt exlrotd- are added at once. 
AVhen the liquid is saccharified, it is diluted to 200 c.c., 
and filtered ; 100 c.c. of the filtrate arc then converted 
into dextrose by a<ldmg 1 c.e. of sulphuric Oidd. and heating 
in the autoclave at 120® C. for 20 minutes. The dextrose 
solution IS diluted to 200 c.c., and the reducing sugar is 
i determineil. (/;) 2*5 grrtis. of starch and 60 c.c. of water 
; are heateil at 100" C., and subsequently treated in exactly 
the same manner as (a), (c) 2*5 grms. of starch and 60 c.c. 

of water am gelatinised by raising the temjieratiire to 
100 C. ; the paste is allowed to remain for four hours at 
the ordinary temperature, and is then saccharified by 
malt extract at 65" C., the subsequent conversion into 
dextrose being elfcoted in the same manner as that of 
; a and h. The differtmee a—c then gives the dextrose 
i equivalent of the amylocelluloses which are insoluble at 
; 6iV C. The diffi^rence a—b gives the dextrose equivalent of 
i the amylocolluloses which are insoluble at 100® C., whilst 
! the dilferenec (a—c)—(a—b) gives those which are soluble 
j only between 66® and 100® C. The value a, corrected for 
’ the dextrose equivalent of the malt extract, gives the 
; dextrose e<iuivaltint of the total starch substance, soluble 
I and insoluble amylost's.—J. F, B. 


Under suitable conditions, raftinose is completely con¬ 
verted into melibiose and lievulose by citric acid. I pon 
this reaction the author has based a method for the polari- j 
metric determination of mixturi's of sucrose and raftinose. , 
To determine the degree of resistance of levulose during | 
hydrolysis with citric acid, solutions of known strength i 
c<mtaiiung pure sucrose and raftinose were analysed. ; 
10 grnis. of the substance were dissolved in 50 c.c. of i 
warm distilled wat-iT, iiourwl into a 100 c.c. cylinder, j 
cool^. made up to volume, mixed, and filtered. 25 c.c. , 
of the filtrate were transferred to a 60 c.c. fiask, 2 c.e, of 
alumina cream added, the solution macle uu to volume, 
ntix6<l, filtered, and juilarised in a 200 mm.-tulie. 50 c.c. of 
the original solution were hydrolyscil by boiling for 15 
minutes with 10 c.c. of 20 per'i'cnt. citric acid solution in a 
250 c.c. fiask fittetl with a refiux condenser. '^I’be solution 
was then rapidly cooled, transferred to a lOf* o.r. cylinder, 
arwl 2 c.c. of alumina iToam added. The solution was 
then made up to volume, mixed, filtere<l, and the fiUiate 
polarised in a 200-mm. tube. For degrees of angular 
rotation, the following equations give the iiercontagos 
of ••iicroeo and raftinose in the sample: — 


,40^jj^.t + 40 




affldiroot polarimeter reading; a^^reading after 
hydroiysi*. 

z«c amount of sucrose contained in 100 c.o. of th© o 
peif^WL solution. 

yasiainount of hydrated raffinoee oontaixmd in 100 c.c. 
of we 5 per cent, eolution. 


I 


1 


I 


Albumi/toid and ffelafinou-t aubatances ; 

of - by wean-'* of ace/tme. F. Bordas and Touplaiu. 

Comiitcs kmd., l«0<i. 142. 134.5—1346. 

Acetone, whether fnire or diliiUd with water, precipitates 
ouinpletely albuminoids, gelatinous substances, diaatasc's, 
and peptones. This, coupled with the fact that pure 
acetone dissolves fats and resins, while aqueous acetone 
dissolves many salts, affords a liasis for the separation 
of these classes of bodies, in, for example, foods, gela¬ 
tinous or caswius distempers, “{lolygraph” gelatins, &c. 
The following are details in the case of certain foods;— 
Jivtter : 10 grms. are exhausted, first with pure acetone, 
then with aqueous acetone : the weight of the dried residue 
less the ash gives the casein, dheeac: Aliout 2 grms. 
are emulsified in 5—10 c.c. of water, and 35 c.c. of acetone 
are added gradually and with continuous agitation. 
The iniioluble portion is thoroughly washed with aqueous 
and finally with pure acetone, and then the residue 
consists of casein and ash. Milk: 10 c.c. are poured 
into 20 o.c, of acetone, shaken, the precipitate separated 
oentrifugally from the liquid, and washed with aqueous 
and then with pure acetone. The proteids so separated 
dry very readily, and are weighed and incinerated, 
deducting the ash as usual.—J. T. 1). 

French Patent. 

MUk, Ae,; Mkali-buiyrwnttric method for the detarmina^ 
tioH of fat in A. Sichler, Fr. Pat 862,444, 

Jan. 10, 1906. Under Int. Cemv., Jan. 10, 1905. 

Tsv 0 . 0 . of th© milk, 10 o.o. of a solution oontaining 
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8odmm phosphate or sodium carbonate, and 1 c.o. of bntyl 
or iiODutyl aicohol are placed in a butyrometer tube, and 
well mixM. After atwtiding, the fat separates completely, 
and Us volume may l>e read pff. A colouring matter, 
preferably an alixann derivative, may be added to the 
butyl alcohol to facilitate the reading of the volume of tl>o 
fat.~W. V. B. 


XXIV.—SCIENTinc Sc TECHIIICAL NOTES. 

{Coniinued from page Oil.) 

Metallic fermtnt$.''' P. Sabatier. Bull. Soc. Chim. Belg., 
IIWG, 20. 13—15. 

TriK author dednes a ferraent as any substance which, 
by virtue of forming unstable compounds, can bring 
about some transformation in an unlimited quantity of 
material. Ho views both oxidations and hydrogenations 
attained through the agency of finely-divided metals 
as fermentations, and for the following reasons:— 

1. The activity of the metallic ferments depends on 
the conditions of preparation. 2. Their action is Berioiisly 
affected by the juesence of traces of other bodies. 
3. Their activity exhibits throe stages ; ilevelopmeiil, 
normal exercise, and decline.—F. Sodn. 

Catolyeift [IHatxit.wrti'hUtek] and enzymt' action ; Simiinrity 

between -. E. 11. Noilson. Amer. .T. Physiol., 

UK)5, 16. 148-152; Woch. f. Brau.. 190(1, 28, 303. 

The author treated the glucosides, salioin and aniygdalin, 
with platinum-black at a temiwraturii of 40’--42’ 
and observed a hydrolytic splitting similar to that which 
takes place under the action of the on/.yine emulMin. 
The hydrolysis of the saiicin could be eonducte<l umler 
conditions exactly comparable with those of enzyme 
hydrolysis, but that of the amygdalin could only be 
effected in open tiaaks, since the hydrocyanic acid pro- 
■<luced in thoveaction nad a strong mlubitive influeiici* on 
the catalysis; lienzaldehydo was also protiuced.—J. F. B. 

Metallic oxides; Emfdoyincut of - as oxidising catahji*i8, 

P. Sabatier and A. Mailhe. Comptes rend., 1900, 
142, 1394—1395. 

In consequence of a note on this subject by Matignon and 
Traniiov (Comptes. rend., 142, I21t», the autliors make 
a preliminary statement as to the beliaviour of cupric 
oxide, a tram of which, in a glass tube, with a stream of 
■oxygen containing the va|K)ur of a paraffin hydrocarbon 
■directed upon it. becomes incandescent at the point of 
impingement when heated in the first place to 2(Mt^ C., 
and remains incandescent in the stream without further 
external heating. The oxides of nickel and cobalt behave 
aiinilarly. The jiaraffins from methane to heptane 
behave thus, and are oxidised completely, save a tra<'e 
which is converted into aldehyde or fatty* acid.—J. T. 1). 

Wood; Action of bacteria on ——. B. Malenkovic. 
Z. landw. Vers. Oesterr., 1905, 8; Woch. f. Brau., 
1906, 23- 300. 

A CONCENTRATED aqueous decootioii of wood-sawdust 
has an acid reaction, and. when solidiffod by agar, it forms 
a medium on which moulds will develop, but which will 
not support the growth of bacteria. The resins of the 
•coniferous woods and the tannins of the dicotyledonous 
woods possess an antiseptic influence against* bacteria. 
If, however, the wood-extract be neutralised, preferably 
by chalk, the solution forms a fairly good nutrient medium 
for a vast number of aerobic and anaerobic sj^ecies of 
bacteria. This extract does not, however, afford support 
■for the development of the bacteria which bring about 
the fermentation of cellulose. Whilst these bacteria, 
which occur in the soil, readily ferment cotton, filter- 
paper, and similar forms of cellulose, they have practically 
no action on wood-cellulose (sulphite pulp]. The ligno- 
cellulose of wood, after purification by solvents, is also 
perfectly resistant to the attack of bacteria, but mould 
•fungi grow on It wadily. Sawdust treated with dilute 
•olutions of potassium phosphate and ammonium nitrate, 
was found to be considerably decayed after a year, but 
Iwcteria were present only ‘in traces. A round-shaped 


budding fungus, apparently a torula yeast, is slwsyt 
present in decaying wood, and appears* to ^ay an im« 
portant ^rt in the deoom|)ositioa. If wood be placed 
in a solution containing 0*1 per cent, of potassium 
phosphate and 0*25 per cent, of ammonium nitrate, a 
vigorous fermentation, accompanied by frothing and 
evolution of gas, sets in after a few days, but this fernienta- 
tion does not take place if the wood has previously been 
purified by extraction. The denitrifying bacteria attack 
only tho extractive matters of the wood.—J. F. B. 

CholesteriA; Constitution of ——, A. Windaus. 

Ber., 1906. 89. 2008—2014. 

Cholesterol can be converted by wav of a nitro derivative 
into a saturated ketonic alcohol, cholestanonol, (\ 7 H 44 O 9 
{this J., 1903, 1261), and into a diketono, oholestandSone 
(Ber., 1903, 3762). in which tho two kotonio groups 
must stand in a 1:4, 1:5, 1:6, or 1:7 jmsition towards 
each other (Bor.. 1904, 4753). W’aliaoh concluded that 
cholestanonol differed from cholesterol only in the group 
CH : of the latter being converted into CO.CH; 

whilst Diels and Abderhalden (Ber., 1906, 884) considered 
that tho reactions observed in the reduction of cholesterol 
and the corresponding ketone, choleatenone, agreed best 
with the a, /J-position of the double bond. To Ikist this 
assumption, the author oxidised cholestenone with a 
I neutral solution of potassium i>ermanganato, 20 grms. 

I of the ketono in 2 (KI c.c. of benzene being shaken for six 
I hour.H with tlie reagent. The manganese peroxide was 
I then destroyed by means of sulphurous acid, and the 
i organic matter taikcn up with ether, and separated into 
I acid and neutral products by means of dilute potassium 
I liydroxide solution. The main product was a ketomono- 
I carboxylic acid, CgftH 4 . 203 , which on further oxidation 
i yielded a tricarboxylic acid, ^' 20 ^ 4204 . and there was also 
I a HimiU quantity of a numo-carboxylio acid, Cs71*44^^41 
; which the author regarded as an intermediate produot. 

' Tliis crystallised in long thin needles melting at 217^— 

; 21.S C. The acid. C 26 H 42 Da. crystallised mainly in white 
j plates melting at 155^ C. It formed an oxime orystalUsing 
i in long thin prisms molting at 19P C.. and a bromine 
I derivative, t^slDiOaBr., in microscopic needles melting 
I at 154’—]56‘^ C. The tricarboxylic acid, 

! formed by the oxidation of the acid, by means 

of bromine, crystallised from benzene m star-shaped 
clnsp'rs of microscopic needles (m. pt., 129®—131®). It 
was very hygroscopic. The author's general conclusion 
from those cx[)eriinents is that tho simplest explanation 
for the conversion of cholestenone into the ketomono- 
carboxylic acid is to assume the presence of a group, 
CH.OH 2 , which is decomposed on oxidation thus;— 
l-25H4iaCH.0H2 + 50*C84H4i0.C00H-hHj0-f-C0a. 
He considers that the conception of cholestenone as an 
a, j3-unsaturated ketone cannot be accepted. (See also 
this J., 1904. 1117.)—C. A. M. 

Lactic acid ; Hesolution of —— by morphine. J. C. 

Irvine. Choiu. Soc. Proc., 1900, 22, 169. 
Fermentation lactic acid may be readily resolved Into 
its active components by the crystallisaticm of the morphine 
salts. On neutralising an aqueous solution of the in¬ 
active acid with the alkaloid, the sparingly soluble mor- 
' phiue Maotate separated almost quantitatively, whlbt 
the compound with the d-acid remained in solution. 



/-lactate, which gave «= -f 6-84®, and a more accurate 
test of the purity of the active acid was obtained by its 
conversion by means of the silver oxide reaction 
into mothylic /-methoxypropionate, which showed 
[ar®’= +94-7'’ 

Tho Iftttor oompound wa« reduced by hydriodio acid 
to Mactic acid, a reaction which ehowe that ailrer oxide 
doee not aflfect tho configuration of an active lactate. 

By decompoaing the ayrup oontaining the .loiuble 
morphine d-l^tate, more than SO per cent, of the theo¬ 
retical yield of the acti.'e zinc aalt ([a]^ • - 6-S3°) me 
obtained. ' „ 
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TRADE REPORT. NEW BOOKS. 


CJaliT >1. IWH. 


Trade Report. 

GxftMAjry ; Tbadb of- in 1906. 

Off, Ann, 8er. 

Tins following table ahows the value of the general 
importa and exports for the year 1905. as compared with 
those of the years 1903'-04. The figures for 1905 are 
calculated according to the prices fixed for 1904 :— 


AvvuAt. Bbport of thx Chief Inspbotob of Vactobkeb 
43rD4W0BK8H0FS FOR THE YlAB 1905. fCd. 30S0.} 
Wyman and Sons, Fetter Lane, £.C Priee, 3s. Odv 

The report contains a general review of the work of th^ 
Factoiy Department in 1905 ; sectional reports (inoludiBg 
appendices on paints and colours, tar distilling, air samples, 
and other subjects); statutory orders; appeals ; memo¬ 
randa (including Aniline Black dyeing, industrial mer- 

Value in 1000 marks (5W.). 


ArUcles. 


^emioalf and dyssttiffs . 

Ores, fine metais. asbestos. <ti‘. ... 
Olass and glasswsre .. 

Hops. 

Cacratchour. guttapercha, and goods 

thereof . 

Copper and copper goods. 

Leather and leather goods . 

Candles . 

Oils, not otherwise mentioned, and 

fate. 

.Paper and cordbourd g<KMU. 

jTeutoleuin . 

Vfoap and perfomery. 

Stones and earthenware. 

Coat Ugnlte, coke, and peat . 

Tar. pitch, reatn. and asphaltum . 

Olay goods . 

Oiloloth. 

Zinc and sine goods . 

Tin and tinware . 


190.6, 

IniporU. 

j 1004. 1 

1903. 

1006. 

BxporU. 

' 1904. 1 

817,938 

! 298.052 

1 274,376 

463.026 

412,746 1 

676,681 

748.627 

6SS.676 

197,989 

173,248 i 

19.761 

9,785 

6,265 

64,878 

66.649 

379,810 

340.054 

329,838 

160,969 

166,440 

18,263 

10,785 1 

6,024 

' 42,712 

1 ’ 

46.409 i 

147.602 

122,301 j 

93.606 

I 

02.328 

60,730 j 

166.468 

168.780 

132,242 

206,141 

180,927 

71.859 

69.095 ' 

69.433 

193,306 

183,761 ! 

223 

247 1 

187 

847 

740 1 

260,212 

227,309 1 

228,926 

62,632 

64.063 1 

21,786 1 

24,991 ! 

18,067 

143,176 

127,166 

100.732 

100.747 

110,581 

i 2.646 

2.161 1 

3.032 1 

! 2,035 

2,810 ' 

15,364 

13,987 1 

66,440 1 

47.326 

43,708 ; 

i 42,211 

36,603 1 

202,736 

167,634 

162,274 1 

! 801.929 

299,148 ' 

60,088 ' 

4H.202 1 

46,343 1 

' 16,682 

14.814 

7.833 

7.360 1 

7,040 1 

101,627 

98,739 1 

870 

876 

926 ! 

3,546 

3.220 : 

13,645 

12,203 1 

11.101 1 

48,272 

49.213 I 

36.141 

37,411 ! 

30,270 1 

14,882 

14.368 1 


ion. 


898.976 

189,778 

61,460 

148,066 

43,998 

62,888 

166.487 

172,766 

864 

46,916 

121,908 

1,726 

14,104 

37,981 

287,983 

18,616 

84.218 

3.129 

42.464 

12.664 


New Books. 

Xvfl>C9TBlAI. FUBNACKS AND MkTBODS OP CONTBOT,. 
Emilio Damottb. Tranalatod and augmented by A. L. 
Quenoau. The Engineering and Mining Journal. New 
York and London. BOS, Vearl Street, New York; 
20, Bueklerabur.v, London, E.C. 1908. Trice 4 dole 
post paid. ■’ 

eSaowK 8vo volume, containing 299 pages of subject 
matter, with 88 en^avings and illustrations, six pages of 
bibliography, and the alphabetical index. There are also 

24 tables. The contents arc subdivided as follows:_ 

Pabt I. (i) Heat of Combustion and Calorific Power, ic. ; 
W 9“ Fumacee; (iii) Heat Utilisation in Furnaces, 
Effloienw, Ac.; (iv) Direot-flred Furnaces ; (v—vii) 
Gas-fired Furnaoos ; (viii) aassifioation of Furnaces; 
(ix) Experimental Study of Heat Utilisation in Furnaces ; 
(*) Theo^ of Heat Keouperation, Ac. Pabt If. (xi) 
Pyrometrio Practice and Instruments, Ac.; (xii) Gas 
Malysis; (xiii) Calorimetry; (xiv) Elementary Fuel 
^aly^, Ac. I'AET III, (xv) Chimneys—Construction, 
xiWBht, Ac,; (xvi) Regenerators ; (xvii) Recuperators ; 
(XTiil) Roversinj Valves, Hearth, Ports; (xix) Powdered 
Fuel I (xx) Umted States Patents covering the Stokinu 
Of Powdered Fuel. ® 

Danoxbovb Tbadxs—Action takxn by th* Home 
Omc*. [Cd. 3037.] 

Tkb Home OfiBee has issued in the form of a circular, 
psrtloulaTS as to the action taken respecting various 
^geroiu trades under the Factory end Workshops Acts, 
1891, 1896, and 1901. The circular is to be Stained 
from any bookseller, price Id. 


oiirial poisoning, notification of industrial poisoning 
xylonite and celluloid); and statistical tables. 

RxsEAHcHxg on Celldlose. II. (1900—1905). Bv, 
C. F. Cbo8.s and E. J. Bevan. Longmans, Green, and 
(■ 0 ., London, Now York, and Bombay. 1908. Price, 
78. 6d. 

Cbown 8vo volume, containing 174 pages of subject- 
matter, 8 pages of bibliographical notes, and indexes of 
authors and of subjects. The purpose of the volume is 
to record the recent progress in our knowledge of l ellulose, 
and chiefly to answer the question, “ Whet is cellulose ? " 
The work is sub-divided as follows :—.Section I. General 
rdsnmd and forecast. (1.) ftillulose as a typical colloid. 
(2.) Cellulose as a chemioal individual. (3.) Cellulose 
and structural forms—Dimonsions. Section 11. Account 
of original investigations in the period 1908—1906: 
abstracts of authors’ communications, followed by 
critical examination of matter and results from the 
point of view of theoretical forecast of Section 1. A. 
Koactions of synthesis : Nitric esters ; aceto-snlphates, 
oellulose-ianthogonio acid; cellulose and alkaline hy¬ 
drates ; ^ theory of dyeing; electrolytic phenomena ; 
constitution of cellulose. B. Reactions of resolution and 
decomposition ; hydrooellulosc ; mixed esters—ohlor- 
acetyl derivarivos rjf hydrooelluloses, Ac,; animal diges¬ 
tion, and assimilation of cellulose; destructive fermen¬ 
tation. General summary and conclusions as to 
experimental verifications of views expounded in Section I. 
Srsotion 111. Technical nrowress in cellulose industries, and 
general forecast of technological developments from the 
point of view of matter in Section I. 
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Street, Montieul, Ciin.nla. 

Builor, (1iu.-<. K., 1 'o l'’.iiniiouiit Street, C.S. I.Kjpartmeiit 
oi Ajineiillure, Bnmiii <d Clicmmlry, W^aahington, 

I D.C. C.S.A. 

I’lnvtoi, W. W . 1/" Poilbitid Ibavd ; KKJ, Hyo Hill, 

j \eweiiHtle-ori 'l'\ue 

! Rou.si'. Win., l/o Kinj' I'Mwanl Street, 2.>, Albert Street, 
Alcxamliia, DniMbarton.slnre. 


Deaths. 

Koylc, T’hoM., of 320, Cpton Lane, E. ; at St. Bartbolo- 
nu'w’H HoHpital, Juno 1. 

Toimant, Sir Charl. H, Bart., at Brondoaks, Wo»t Byfteet, 
Survey. Juno 4. 
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Patent List. 


*1"**^“ »e«)mp»nie« an Application, an 
KmIfJ. given are (1) In tlie caae of AppUoa- 

CnmnS!n.^sJ!*!Ji^’ *’5° “* Amlication. and (li) in tlic caa« of 

in wluch acceptanoea of the Complete Speoifleatious are advertised. 

SSl* »<lverti.ed an accepted are open to 
>2R?S . ^ *1^"* immediately, and to oppoiitlou 

within two montlia of the said dates. p<~uou 


I—FLANT, APPAItATOS, AND MACIIINEKY. 


lA.] 


H 


11,026. AUkon (Amer. Chemiohl Eduction Co.). 
Appratua for diataiiqg ooals and other htdro- 
carbonaoeoua aubatanoos.* May 22. 

11,944 Jiia4 Hanaman, and Vetoin. Elektrioitata 
A.-G. Manuiaoture of mcandeaoinn bodies for 
eleotrio inoaudeaoent lamp. May §Z. 

12,066. Cruyt. Apparatus for use in the combustion 
of hydrocarbons. [Bcig. Appl., June 3, 1905.1* 
May 23. 

12,127. Grilnowald. Carburotting proocss and 

apjmratus.* May 24. 

24™***"'^'**'^ Carburotting apparatus.* 


12 , 120 . Griinowald. 

May 24. 


Carburotting apparatus. * 


[A.] 11,326. Pickering (Dixon). Nee itredcr XVl. 

„ 11,434. Morison. CondciiBing a)>parntus. May 10. 

,, 11,476. CuiUaiinu*. BaiTlo plates for column stills. 

[1>. Appl., May 20, 1006. J* May 10. 

„ 11,617. Henderson and Nimon, Ltd. Separation of 

dust and other impurities from air and gases. 
May 17. 

,, 11,021. Stevens and Ifuglies. Filter presses. 

May IS. ‘ 

„ 11,724. Boult (Manvers and l’hilli|is). Apparatus 

for croatmg and maintaining a vacuum.* Mav HI. 
„ 11,993. Scheibi*. .Separation of admixtures from 

gasew and vapours.* Alay 22. 

” li^;"19; PotteT. (demising gases. I U.S. Appl., June 

10, 1906. I* May 26. 

12,223. lladdau (Akticbolaget ,Separator). (Vutri- 
fugnl machines.* May 25. 

[C.8.] 9962 (190.6). Andrews. Ifuriiacos. May 2.3. 

„ 10.600(1905). Hargreavea. Coneentrating solutions 

and ohtamiiig and eoiiveying salts. May 2.3. 

., l'i>91‘l (1906). (Jilils)iis, MasUus and Itneddioker. 

Furnaces, imillies and kilns. May 23. 

., 16,119 (19(15). Maci|uinUui. .Separation of solid 

partielcs from each other. May 23. 

„ 19^96 (1906). Kvans ((les. f. 'rroekenverfaliroii). 

Process for drying by means of rays of light. 
May 30. ” 

I, 20,^1 (1905). Tltoryc. Systoma of concentration. 
May 23. 

„ 23,4W (1906). Purges and Neumann. Sciiaration of 

solid bodies from liquids by cooling and aiiparatiis 
therefor. May 30. 

4824 (1900). Boas, Iteidrigues-Hly and Ciaiithicr. 
Vessels for containing gas under iirossure. 
May 30. 


II.—FUEL, UAS. AND LIGHT. 


,, 12,132. t ,uttinaiin. ,SVc uttdcf Vlf. 

„ 12,22.6. Sodcaii, and Brady and Martin, Ltd. Ncc 

under XXIII. 

.. 12,270. Mason’s Gas Power Co., and Bentley. 

Suction gas producers. May 2,6. 

[(,.S.J 9804 (190.6). Hirsch. Manufacture of ineandescing 
bodies for iiieandosccnt ligliting. May 23. 

,, 10,07.6 tlOOO). Hiulcliffo. Sec under Vll. 

„ 10,010 (1906). FIcmmg. Generating and utilising 

hydrocarbon vapours for heating and lighting 
purposes. May 30. 

„ 10,733 (1906). llooton and Noble. IVodueiiig or 

enrieliing coal gas. May 23. 

„ 10,954 (1905). Woodall and Diickhaiii. (Jarhonisa. 

lion of coal in vertical or inclined retorte. May 30. 

„ 12,170 (1006). Eorting. Gas retort settings and 

regeuerotor furnnees. May 23. 

., 20,108 (1005). Harry. Mantles for ineandescont gas 

inirnors. May 23. 

„ 3000 (1900). Wiiiand. Production.of a working 

medium for internal eoiiibustion motors. May 23. 

„ 4230 (1900). Holmes, Holmes and (!aineron. 

Apparatus for extraeting tar from illuminating 
gas. May 30. * 

„ 8801} (1900). Page (Dolicrty). Gas caloriiiictirs. 

May 30. 

IIJ.-DE.STRUC'TIVE DISI’ILLATION. TAK 
PUfdDUcn’S, PKTRDI.EUM. AND 
MINERAL WAXES. 

[A.I 11,311. Lyndo. See utuier II. 

IC.S.J 4230 (HXIO). Holmes, Holmes and Cameron Sec 
under II. 

„ 4427 (1900). Coulson. Process for solidifving tar, 

May 30. " 

„ 8757 (1900). PagAs and Camus. Manufacture of 

acetone. May 30. 


fA.J 11,279. IkmrdoB, Rotlischild and Sutelilfe. Fila¬ 
ments of ini andescont eleclno hiiiijis. May 14. 

M 11,311. Lyiide. Prodiiolion of gas from petrol and 
other liydroearbons. May 15. 

„ 11,409. British Tliomson-HousUm Co. (General 

Electric Co.). See under Vll. 

„ 11,672. LayciHik. Incaudescont gas luantles. 

May 17. „ 

o 11,639. Bloxam (Lux). Metaliio incandescence 

hlaincnts for electric glow lam|>s. May 18. 

p, 11,060. Jones. Cuke ovens.* May 18. 

„ 11,797. Sobondeling. Process and device for 

cleaning coal. May 21. 

„ 11,810. Lee. Metallic filaments for electric incan¬ 

descent lamps. May 21. 

„ 11,026. Allison (Amer. Chemical Eduction Co.). 

Process of distilling coals and other hydro- 
•arbonaocous subatanoos.* May 22. 


IV.-COLOURING MATTER,S AND DVE.STUFFS. 

lA.] 11 479. JoliiiBon (Kallo mid (ki.). Manufacture of 
leuco coinisjund of thio-indigo-red. May 16. 

11,480. Johnson (Kallo und Uo.), Manufacture of 
a condensation product from thiuindoxyl 
derivatives with isatin,) and its employment m 
dyeing and printing. May 16. 

11,759. Meister, Lucius und Briining. Manufacture 
of an azo dyestuff and of colour lakes therefrom. 
[Gor. Appl., July 12, 1906.J* May 19. 

„ 11,760. Imray (Soc. Chem. Ind. in Basle). Manu¬ 

facture of red, violet and blue vat dyeing 
dyestuffs.* May 19. ^ ^ 

„ Johnson (Badische Anilin und Soda Fabrik). 

Production of indoxylic oompoonds. May 26, 
[C.S.] 10 ,^00^(19 06). Newton (Bayer und Co.). Nee umfer 





3im IS* 1906.} 


SUPPLESMTOT. 




[O.H,3 20,3S9 (1905). Cooper (Bayer und Co.). Maati- 
faoturo of a dyestu^ of the anthraquinono Morics 
and of intermediate produotB for uro therein. 
May 23. 

„ 22,4li£ «(1905). Saoht). Manufacture of amino* 

phenols. May 23. 

*1 22,519 (1905). Johnson (Hadisoho Anilin und Soda 

Fabrik). Manufacture of oolourin^ matters 
containing halogoii. May 30. 

„ 22.697 (1905). Abi-I (Act.-Ges. f. Ai»ilinfabr.). 

Manufacture of distilphonic acids of dianimdmo 
and diphcnetidine. May 30. 

V.—I'HKPARING, HCEAGHING, DYEINli, 

PRINTING ANG FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 11,254. Hansdorf. Apparatus for treating fabrics 
with liquids.* May 14. 

„ 11,286. MoUer-Holtkamp. Sec under XIV. 

„ 11.480. -JolmBon (Kallo und Co.). See under IV. 

„ 11,609. Tagbani. Ptocckh for dyeing indigo resist 

articles in the continuous vat. Alay 18. 

„ 11,758. Imray (Meistor, Lucius und Hruiiing). 

Machines for dyeing or printing m shaded colours 
<ir printii. May 19. 

„ 11,H3<». VVagsiaff. Machines for washing fibres. 

May 21. 

„ 11.876. AIh‘1 (Act -Gps. f. Aiiiiiufabr.). Dyeing 

furs, hairs, feathers, or the like, and a inatenal 
thcrcbir. May 21 . 

„ 12,017. Siuitli. Apparatus for carlsmising vegc- 

fable matti^r m animal fibn-s, rags, and the like. 
May 23. 

„ 12,080. Weiss. Process and eom})osition for dry 

cleaitiiig fabrics.* May 23. 

12.117. Wilkinsiui. Apiuiratus for bleaching or 
dyeing liauUs, cops, aiul otlier fibrous materials.* 
May 21. 

[C.H.] 22,940 {11K)5). Mann. Glossing and gassing 
inoehine for silk and otlior fine threads. May 23. 

VI.—COLGDKTNG WOOD, LEATHER, PAPER, Ere. 

[C.S.] 11,049 (1906). Lamb and Honnic. Printing on 
leather. Mav 30. 


VII.—ACIDS, ALKALIH, AND SAL'J'W. 

[A.j 11,371. Tehermac. ProeesH for separating alkali 
cyanidesIrom their solutions in water.* Alay 15. 

,, 11,409. British ThoniaonHloustoii (k). (General 

Electric Ck).). Manufacture of tunmUjiicoinpounds 
and the production of lamp lilamonts there¬ 
from. May 16. 

„ 11,565. Imray (Meister, Lucius und Bruning). 

Process for dehydrating sodium hydrosulphite 
containing water of crystallisation. May 17. 

„ 11,767. Consortium f. Elcctrochcm. lad. Production 

of calcium hydride. [Gor. Appl., May 19, 1005.]* 
May 19. 

„ 11,770. Fairwoathor (Chem. Fabr. in BiUwarder 

vorm. HoU und Sthamer). Method of decom¬ 
posing chrome iron ore to form ohioaiates. 
May 19. 

„ 11,800. Hill. Revolving black ash furnaces. 

May 21. 

„ 11,820. Benton. Kilns for burning lime. May 21. 

„ 11,902. Leslie. Manufacture and recovery of 

earbonio acid. May 22. 

„ 11,979. Von Forcer. Appataius for generating 

oxygon gas. [u.B. Appl., Fob. 8 , 1906.]* 
May 22. 

,, 11,981. Brindley. Generation of oxygen gas. [U.B. 

Appl., April U, 1906.]* May 22. 


[A.] 12,132. Guttmann. UtiUsing waste nitrate of soda 
and the preparation of an improved fuel. liUy24. 

„ 12.209. Potter. Treatment of silicon monoxide. 

[U.B, Appl, Juno 14, 1905.]* May 26. 

„ 12,240. Jaubort. Preparation of oxygen by 

decora position of oxygenated salts. [It. Appl., 
May 29, 1906.J* May 26. 

„ 12,262. Jaubort. Manufacture of oxygen bri¬ 

quettes. [Fr. Appl, May 29. 1905.]* May 26. 

{U..S.] 10,075 (1905). Haddiffo. Treatment of certain 
produetjj of aramoniocal liquor. May 23. 

„ 11,347 (1905). Thompson (Goldschmidt and Polx- 

iuiim/.) iSVc under XTllA. 

„ 26,728 (1905). Fawliknwski. Production of endo* 

thermic chemical compounds, May 30. 

„ 1764 (1906). Noerdlinger and Noordlin^r. 

Ihicovcry of cyanogen from waste waters, solu¬ 
tions, &c., and rendering the liquids innocuous. 
May 30. 

3121 (UH) 6 ). Winaml Production of oxygon fesr 
intc‘rnal combustion engines. May 30. 

„ 5428 (1906). Jlay. Manufacture of common salt. 

May 23. 

VlIl.-(iLASS, POTTERY, AND ENAMELS. 

[A.J 12,159. ShnglulT. Glivss furnaces. [U.R Appl, 
June 29, UM)5.]* May 24. 

|('.S.J 15,630 (1905). Bredel PriMluction of a molten 
mass of rock quartz at a relatively low tempera¬ 
ture. May 30. 


IX.—BUILDING MATERIAT>;, CLAYS, MORTARS. 

AND CEMENTS. 

I A.] 11,361. OoncK. Heat insulating material. May 16. 

[C.S. 1 10.902 (1905). Smith and Atherton. Asphalt 
composition fur rood making, Ac, May 30. 

„ 5955 (1906). Klee. Manufacture of artificial stone 

plates. May 23. 

X. -M ETALLUUay. 

[A.J U, 486 . Fletcher and Digby. Manufacture of a 
metallic alloy. May 16. 

„ 11,586. Ponri. Metallic alloy. May 18. 

,, 11,698. Swain. Method of coating iron or steel 

with tin. May 19. 

„ 11,709. Pri'Hcotl. Metliod of coating cost iron or 

steel with uon-corrosive metals. May 19. 

11,770. Fairweather (Chem. Fabr. in Billwiirder). 
Nee under Vll. 

„ U,974. Uadhcld. Manufactiu*c of magnetic 

material May 22. 

„ 12,130. Grlinowald. Case-hardening iron or steel * 

May 24. 

„ 12,185. Cow|>or-Cole}i. Manufacture of silver lUloys. 

May 25, 

„ 12,206. Cowpor-ColoH. Production of metals with 

sjweial physical properties. May 26. 

[O.B.J 10,869 (1905). Maolvor and Fracld. Treatment of 
uickd on^s or oxidised nickel mattes. May 23. 

„ 24,002 (1905). Walker. Moans for neutralising 

noxious fumes or gases in blasting operatioxu^. 
May 23. 

XI.—ELECTRO-CHKMIHTRV AND ELECTRO¬ 
METALLURGY. 

[A.] 11,498. Trunkhahn. Process of obtaining electro* 
lytic metallio dejwiits.* May 16. 

„ 11,675. Brindley. Effecting fusion of materidb by 

electricity.* May 18. 



fi08— 


SUPEtraiBNT. 


(tum ts, im. 


[A.] 11,805. Cowper-Colw. Anodes. May 21. 

„ 11,050. Hess. Insulating material. May 22. 

„ 11,998. Wliitel^acl and Marino. Agglutinant for 

connolidating active accumulator material. 
May 23. 

,♦ 12,205. Mdllenbniok and Diclmann. Carbon elec¬ 

trodes. May 26. 

„ 12,329. Hdchling and liodenhauser. Klcotno 

fumacoH. • May 26. 

[0.8.] 7133 (1005). Fellows, and Pickup and Tice. 
Klecirio regenerative battery. May 23. 

•• 11,654 (1905). Si'hanHcliiefT. Aceumiilator plates. 

May 30. 

„ 4579 (19(Ki). Ozonaif, Ltd., aiul Jt)He])h. Apjiaratiis 

for ozonising air. May 23. | 

„ 0104 (1006). iViersson. Eloetrie furnaceh for ■ 

treating gaa<?s. May 23. 

XU.—FATTY OIl,S, FATS. WAXKS, AND SOAP, j 

[A.] 11.022. iveson and WilH(»u. .ApparatuK for pR-sr- 
mg and varying tho tr*inp(‘ratur<* of Hoap. fat, I 
or liko Hulrstaiaa-H. May 18. 

11.877._ I.An'/.a. P'dtaring apparatii.M for cxlrartiny 
ateariiio from fatty acida in huI|iIioIi.'K- acid 
Bolulion. • May 21. 

.. Il,tt8.7. Mct.z and Olarkaon. Proccas of blcaolnng 

oila and fata.* May 22. 

XXII.—PKIMKNTS, PAINTS; RKSINS, VAHNISIIES; 

INDIA-RUHKER, Em 


XVII—BBEWINO, WINES, SPIRITS, Em 

[A.] 12,227. Taktuuiae. Diaatatio aubatanae and 
mpthod of producing the aamn. ♦ May 25. 

[C.S.] 10,783 (1905). Hyde. Pi'oooaa of brewing and 
applianoea employed therewith. 'May 30. 

XVIII.—FOODS; SANITATION, WATER 
PURIFICATION ; AND DISINFECTANTS. 

(A.) —Foona. 

Ic.S.J 14,794 (1906). Haanian and Diamant. Syatoin of 
sterilisation. May 30. 

( H .) Sanitation ; Watek Pitrification. 

I [A.J ll,S48. Schmidt. Process of rmrifying water. fCnr. 
Afipl.. May 21, 1905.]* May 21. 

,, 11,980. Jirindley and von Foregger. Itegeiicrating 

I and purifying vitiated air. [C-S. Appi., March 

9. 1906 J* May 22. 

I !< iS. 1 16,204 (1905). Aslatt. ]’ro(tens for |>romotiiig com¬ 
bustion of towns’ refuse m destructor funmees. 
j May 30 

„ 17(i-f (1906). Nocrdlingcr and Nncrdlingor. Skc 

under Vll. 

(L.)— Dihinfel'Ta.nts, 

}A.J 11.445. Hosenlierg. Treatment of materials for 
j rendering them aseptic. May 16. 

„ 11,555. (ironwald. Sterilisation of corks. |(»er. 

Appl., May IH. 1905.]* May 17. 

„ 12,299. la hmann. Disiidecting [uoceas. * aMay 26. 


(/t.)— PiuMKNTS, Paints, ; 

[A.| 11,230. (jnfTiths. Pigments. May 14. 

,f 11,759. Mcister, Lucius und Briming. iS<r unde) ! 
IV. ^ \ 

[(IK.) 11,347 (1905). Thom)iHon ((loldschmidt and Pul/,- 
iniusr.). Manufacture of wlnlc lead and inixtureH 
of tlic same with o.\ide of lead. May 30. 

„ 19,100 (1905). Newton (Paver und (ai.). Mami- | 

facture of colouring matter lakes. May 30. 


[P.S.] 25.H4ti (11K>5). Dc Laski und’J'lirop]). Manufacture 
of rubber cloth. May 30. 


XIV.—TANNINC. LEATHKlt, (iLUK, SIZE, Etc. j 

[A.J 11.285. Mdllcf-Iloltkainp. Alaniifact .iiri' of clear j 

neutral aize anitalilc for ail Kinds of yarn.* i 
May 14. " ' 

[C.H.] 10.227 (1905). Caiico Printers’ Association, and 
Warr. Treatment of sernm or blood albumim. 
May 23. 

.. /OlO (ItH)ti). l.old>. Process und composition foi‘ 
treating leather. May 30. 


XV.—MANURES, Km 

[A.] 11,215. Alii boil. Apparatus for the nnuiulueture of j 
artificial manures. May 14. 


XVI.—SUGAR, STARCH, GUM, Km. 

[A.] 11,3’2.5. Ihekering (Dixon). Continuous centrifugal 
separator for treating sugar and other inaU'rials. 
May 16. 

„ 12,’291. Jewson. Manufacture of starch liydro- 

lytic |iruducts. May 28. 

[C.S.] 8861 (1900). Thomas and Howe. Methwi of clari¬ 
fying juices in the manufacture of sugar. May 23. 


: XIX.—PAPER, PASTERGARl), Em. 

[.5 J 11,8.12. ( oale, Mannfaeture of artificial cork.* 
I May 18. -■ 

(C.S.) 1377 (IWMi). Armcngaiid. Manufacture of paper bv 

the well machine. May 3t>. 

,, 58i>l (1908). Erfurt. Direct, utilisation of tlic wasUi 

water of a pa|a'r niacliinc. May 30. 

' XX.—FINE CffEMl('Al,S. ALKAIAHIXS, 

ESSENTIAL OILS, AND EXTRACTS. 

i |A.| 11,.574. .lolmson (Veivin. Cliiinnfiibr, Xinimcr und 
' Co.). .Maiiiifactniv of lioracic acid esters. May 17. 

,, Il,i2.5. hritzsclic iiiiil Co. Mtiiuifacl.nrc of neutral 

oxyeinnolni salts. [Cor, Appl., June 2. 1905.1* 

I May 19. ^ 

j [C.S.J 11,219 (118)5). Ellis (Merck). Manufacture of 
j ilialkylbarliituric acids. May 30. 

; „ 15,118 (190,5). Nicolaldi. Manufacture of an 

1 olhcmal }>rc.pai'ation of phosphoric acid. May 23. 

XXI.-PHOTOORAPHIC MATERIALS AND 
PROCESSES. 

[A.J 11,304. Schreilior. Inijits. in the carbon pnsicss by 
enhancing the liceiiing properties of the tissue. 

I May 15. 

; [C.S.] lti.999 (1905). Smith. Photograjihio him. May 30. 

1 ., 27,088 (118)5). Diseiiner. Production of nhoto- 

graphs. May ’23. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

[A.J 11,938. Seip, and Curtis's and Harvey, Ltd. 
Smokeless proiaillant powders. May 22. 

„ 12,131. Muir anil Roor. Igniting conRiositions for 

match heads and the like. May 24. 


XXm—GENERAL ANALYTICAL CHEMISTRY. 

[A.] 12,225. Sodcaii, and Hrady and Martin, Ltd 
Apjuuatus ior gaa analyau. • May 25. 














Offleial Notice. 


AimUAI. QBSfEBAX HSETDIGI. 

The Aimmel OenerAl Meeting will be held in Manoheater, 
on Wednesday, July llth next and following days. A 
firogramme and request form accompanied the May Slet 
iBsae of the Journal. 

In aocordsnoe with the prorisions of Rule 18 of the 
Bv«Lawb, notice is hereby given that those members 
whose names are printed in italics in the list of Council 
{see Journal for April 30th, p. 341) will retire from their 
respective offices at the forthcoming Annual Meeting. 

Mr. Eustace Carey has been nominated to the office of ! 
President under Rule 8; Dr. E. Q. I^ove, Mr. A. Gordon 1 
Salamon, and Mr. Chas. Wightman have been nomi> i 
nated Vioe^Presideiits under Rule 8; and Dr. £. Divers, 
P.R.S., has been nominated a Vico>President under 
Rule 11. 

be The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offioM. / 

Dr. F. J. Smale, Mr. Thos. Tyrer, Sir Thos. Wardle. 
and Mr. R. C. Woodcock have been nominated, under 
Rule 18, to iill four vacancies among the Ordinary Members 
of Council. No ballot will be required. The member's : 
ticket accompanies this issue of the Journal. 

ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of members residing ' 
abroad, notice is hereby given, in accordance with Rule 35 : 
of the By-laws, that the Council will propose to the | 
forthooming Annual General Meeting the amendment of j 
the Society 8 By-laws as follows:— , 

1. Rule 18. (a) That the words ** At least two months { 

before the date of each Annual General Meeting,’* in the J 
drst and second lines thereof, be replaced by the words, i 
** In the second issue of tlie Society’s Journal for the I 
month of April in each year.” ' 

(&) That the words ” date of that meeting,” in the fourth : 
fine thereof,“ibe replaced by the words ” ^nual Meeting 
next ensuing.” 

(c) That the words ” At least one month before the date ; 
of; *’ in the sixth line from the end thereof, be replaced by : 
the words ** not later than the last day of May prior to.^' J 

(d) That the words ** to the election to take place at ' 
which it refers** in the fifth line from the end thereof, be | 
{^placed by the words ** at which the election to which 
the nomination refers is to take place.’* 

2. Rule 19.—That the words ” at least five days before | 
the commencement of the said meeting,” in the two last | 
lines thereof, be replaced by the words, ” in the second : 
issue of the Society's Journal for tlie month of May.” 

Deaths. I 

Royle, Thos,, of 329, Upton Lane, E.; at St, Bartholo- ' 
mew’s Hospital. June 1. | 

Tennant, Sir Charles. Bart., at Broadoaks. West Byfieet, j 

Surrey. June 4. ! 


Birmingham Section. 

Meeting hdd at Birmingham on Thursday, February I5th, 
1900. 

PROP. FBANjaAND, F.B.8., DU THB OttAIR. 

THE MICROSTRUCTURE OF BRASS. 

BY O. P. H0D80N, A.B.C.8. ! 

{Lecturer in Metallurgy in the University of Birmingham.) ; 

^ The object of this pa^r is to give an explanation of the 
xnioroBoopic structure of the copper-sine alloys with more 
than 00 per cent, of copper, in the light of a recently- 
published research on Constitution of the Copper- 
Zino Alloys,” by B. S. Shepherd (Journal of Ph;^ioai j 
Ohemuivy, June, 1904). In 1904, Mr. G. D. Ricketts and 
the author projected and commenced a research on this | 
aubjeot cm lines sindUr to those adopted by f^pherd, uid i 
although much of ^ proposed research was abandoned ‘ 


on Shepherd’s paper coming to our notice, the mioro* 
structure of the brasses has been carefully examined end 
our reSTiHs compared with those of Shepard. Shepherd 
gives a complete equilibrium curve for the whole aeries 
of copper-rinc alloys. This curve agrees in the main with 
that published by Roberts-Aosten In the 4th Report of 
the Alloys Research Ckimmittee in 1897. Shepherd, 
however, considers there is no evidence in support of the 
view held by many workers tlmt copper and zme combine 
to form de^ite chemical compounds, and states that the 
six solid phases indicated by tne equilibrium curve are all 
solid solutions of copper and zinc. 

Referring to Shepherd’s curve (Fig, 1), it U seen that 



June. 1904.) 

for the range of composition of the alloys to be ooiwdered 
wo have umy to deal with throe of these nhwes. which are 
distinguished as a, p, and y, and whose limits of concen¬ 
tration vary with the temperature as indicated. It will 
also be seen that the alloys composed of one or two of 
these three phases may Ijc divi(ied into six groups, a« 
follows:— 

1. Alloys containing 71—100 per cent, coppar, con¬ 
sisting entirely of a at all temperatures. 

IT. Alloys containing (54—71 i»er cent coppar. con¬ 
sisting of only a at 400° C. and l^luw, but composed of 
a and ft at some higher temperature. 

III. Alloys containing o3—04 per cent, copper 

consisting of mixed a and ft at all temperatures. 

IV. AUoys containing 63*5—63 per cent, ooppar^ 

consisting of mixed a and ft at low temperatures, and only 
ft at some higher temiieratiire. 

V. Alloys containing 61—63*5 per oent. copper, 

consisting entirdy of ft at all temperatures. 

VI. .^oys containing 40—61 per cent, copper, 

consisting of mixed ft and y at low temperatures, and 

ft at higm^r temperatures. 

The microstructure of each of those groups will now be 
considered:— 

I. Brass containing 71 per cent, copper or more, 
independently of the rate of cooling, consists of only one 
constituent, a. a solid B<)lution of zinc in copmr. The 
microstructiiro varies, however, according to the treat¬ 
ment the alloy has received. The ordinary cast metsl, 
t.e., moderately quickly cooled, lias a well marked 
dendritic structure (Fig. *2). due to the non-homogeneoos 
nature of the crystals: the solid which first soliolfies it 
Dober in copper than the still molten alloy, and the coolisg 
is too rapid to allow diffusion to give complete uniformity. 
Annealing tlm cast metal allows diffusion to take 
so that ^ crystals become quite homogeneous, and the 
structure is the usual polygons! one associated with « 
material conaisting only of one homogeneous (^nstttuent 
(of. pure metals) (Fig. 3). When tl^ oast metal is rolled 
tlte oripnal orystalime struoture is broken down and 
becomes more or less finely granular. AnneaUngthe idled 
brass causes a regrowtb of the crystals, with oom^eta 
uxuformity of composition as in the oase of the unwomd 
material after anzv^ing, but with tide difference tluA tita 
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majority of the cryntalft show pronounced twinning (Fig. 4). 
The twinning of the cryntals of n is cbaracteriatU* of tiiat 
constituent when annealed after straining; indeed, a 
specimen of <‘aHt hrotw that has been merely strongly 
gripped in the vice will show abimdant twinning oil 
annealing. 

On cooling alloys of the second gr<mp ((>4—71 per cent, 
copper), crystals of n first separate until the tmnisiiatiire 
and composition reach H (of Hhepherd’s <‘urvc) when the 
still molten portion solidifies and splits up into a mixture 
of a and (Figs. 5 and 0). During very slow i'oohng 
the /3 IB n'dissolved by the <r first formed and the brasa 
consists entirely of a. The structure of the cast alloy, 
although rcMeniohng the castr structure of brass of the first 
group, usually shows the presence of a small amount of /i 
(Figs. 7 and 8). The annealed stnictim^ is also similar, i>ro- 
vided the annealing tcmiVTature is not above the linebol)^. 
Annealing above this jMunt leads to the Bcjsiration of /3, 
wluch is not reabsorbs! imleas the cooling is very slow. 
Thin fact, as Shepherd jwinta out. may have some l)eanng 
ui>on the quoHtion of the liurning of bram<: annealing 
should be conducted at a temi>erature well below the Imo 

The alloys of (Jroup TIT. (03—04 ^ler cent. coi)]>er) 
consist of a mixture of a and /I. however cooled or 
annealed, and the structure resembles th(»se of alloys in 
the next group. 

Alloys containing between 53*5 and 03 per cent. f «)p£>er. 
on first solidifying, consist entirely ot /5, which, on 
cmiling, changes in composition, the excess of coppT 
giving rise to a weparation of « (Fig. 9). I'he cast allov 
consists of a mixture of n and /3(Fig. 10), and on annenlmg 
at tem|x>rature8 alaivo the line h,l),, the a is rcdissolvcil 
in the /3. If tlie alloy bti now quickly cooled, it will be 
ween to coiiBist only of /3 (cf. Fig. 12)." 

The alloys of Group V., containing 51—53*5 per cent, 
copper, consiMt. however cooled, only of /b /3 diflers 
from a in ahowing no dendrit ic structure in the cast state 
and no twinning on aunealmg (Figs. U and 12). 
Shepherd dcHcribeH it os iKung ot a more reddish colour 
than a with high ix^reentages'of zme, and attributes the 
return of the ixhI colour in brasses to this fact. 

Group VI.—With less than 51 per cent, copper the 
third constituent y first makcH its appearance. Tt is 
white and cxiioedingly brittle and separab's as an envelope 
to the ^ crystals (Fig. 14) (also in the form of sci'oiularv 
crystals in the ^ crystals), with the result that allovs with | 
more tlioii 49 per cent, /.bus are very fragile. ' I 

All the H|HHimenM from whicli these photographs werti | 
taken were etched by gently rubbing on jiarohment i 
moistened with dilute ammonia. 

The letters, V and (>, after thi^niimbers, representing the 
magnifioations. indicate vertical and oblique iliuminatiou ' 

respectively. J 

DiacusHioN. i 

Mr. H. SiT.vBHTEH asked if it was )x>Hsible to detect ' 
accurately by means of the microscope wbether the metal 
had been burnt or not. | 

Mr. Rosknhain said it W'as pointed out some years ago ' 
by Prof. Ewing and himself lliat the existence of twin I 
crystals in cast metals of the cop]>er tvi>e metals j 

consisting of copiier or a solid solution ot zme or tin or ! 
any other sulwtance in co)>i>cr, never showed twin crystals 
in the cast state, but that they developed them as the j 
immediate effect of a strain. The twin crvstals were not. | 
therefore, at any rate not entirely, tJie ‘product of the 
annealing, as one would have gathered from Mr. Hudson’s i 

remarks, but were already formed mechanically from the 
deformation, Tt was probable tliat they wore formed 
to a still greater extent, and probably still more clearly 
defined after annealing, but it was really the strain that 
set up tanning. Probably if Mr. Hudson had examined 
the strained metal before annealing, he would have found 
the twinning in it already. 

Mr. A. T. CocKiNo asked if Mr. Hudson^had considered 
the Influence of time and temperature in the annealing 
upon the structures. In the course of several hundreds 
of micro-photographs of brass in varying conditions, taken 
daring the last year, he had preparej^a very complete 


diagram, showing the cycle of changes in the structure of the 
metal as it ]>asBcd from the cast state to the r^led state, 
and then through the varying crystalline structures 
induced by the progressive annealing, until the metal was 
brought back again to the melted state; a very striking 
point in the series was the eompicte change in appearance 
not only in the regularity of the structure, but mso of the 
individual crystals, by a very slight alteration in the time 
of annealing, and also by a sliglit alteration in the tempera- 
tore employed. Varying the time in periods of five 
minutes and the tem)>eratui-e in 10'\ and, taking the 
mechanical tests of a atrip of metal at each period and each 
tcniix-'rature. a very striking record was obtained. It 
showed a uniformity of lietler work at 15 minutes’ duration 
at each alteration of tcmiieratui’e of the annealing through¬ 
out the w'holfi system. At that time, the size of the crystal 
was correot, and there was a uniformity in the crystals 
which was not a])pan'nt at other times. Then the "twin¬ 
ning of the crystals was sixm to jierfection. As the Uimpera- 
tnre was increased lieyond the period w'hich gave the best 
tests, the uniformity decreased until a tcmiierature of 
about B.'K)’’ was n‘acbed, wh^n the spots, so very well 
illustrati'd on one of tlu* diagrams referred to as showing 
the twinning of the crystals, were ])roduccd. A gradual 
imTcase in the temperature lx*yond that ixiint caused 
the K]n»ts to gradually develop into the demiritic form of 
striH’turc, which marks the (.tnginal or cost structure, and 
so completes the cycle, commencing and terminating with 
the ordinary east structure. A great deal in the appear¬ 
ance de|X3ndc<l ujhjh the way in which the light struck the 
plate of crystals under the microscojK'. and so imick 
dejiended ujion the way m which tin* metal had lieen 
cu bed. The best method of etching the surface for high 
power work was to use a solution of ammonia m hydrogen 
peroxide Holution ; the photographs then came out like 
engravings, if carefully taken; that was the only w'ay in 
wliich consistent photographs of the same object coiild Ixi 
obtained. He was im lined U* think that some of the 
crystals which Mr. Hudson referred to and described a« 
due to “ twinning ” were rather due U^ the “ slipping ” 
of one large crystal, which broke by a slight strain upon 
it. If more work were done upm that individual crystal, 
it would probably be found to lie a mass of very tiny 
layei-s, a few of which eUdied out from the others. 
Probably Mr. Hudson would have observed that same fact 
for himself. He hod never gone so far as Mr. Hucison to 
recognise m these photographs the actual individual 
ente<!ties, si> much variation was due to the way in which 
the lights met the surface, and to the action of various 
etching solutions. Had Mr. Hiulson found that difficulty 
and examined the same structure etched by different 
solutions ? 

Prof. Turner wrote, “ No doubt the more we know 
of the internal structure and physical properties of the 
zinc-copper series, the more regular and uniform would 
be the material whbdi was produced. This is particularly 
80 in respect of sheet brass, and other similar material 
which lias to be frequently annealed during its preparation. 
The work of Shepherd appears to Ix' the most important, 
and the most revolutionary, which has ap^ieareal for a 
numlier of years, though numerous observers have worked 
on brass. Among tlioatv Chorpv calls for s]iecial recog. 
nition. It shouhl be mentioned that, in preiJaring these 
alloys, the purest obtainable electrolytic copper and 
distilled zinc were employed, and every care taken to 
enBun> that the alloys were really as represented. It is 
interesting to find that in so far as the two series of 
researches had covered the same ground, the observations 
of Mr. Hudson sup^Kirted and confirmed the suggestions 
of Shepherd. 

*‘Thi8 work would entail a revision of our oonceptioiu 
of the constitution of brass. It would not, of coune, in 
any way invalidate the facts observed by Laurie and 
others; but instead of explaining, these results as being 
due to definite compounds which are formed with certain 
proixirtions of the constituent metals, we shall have to 
expUin the changes in melting point, in eleotro-motive 
force, and in otlmr physical moperties as being due to 
the appearance or the prepon^anoe of one or other of 
the s<md soluUons of kino in copper, or of ooppw in xiao, 
which have been described by Shepherd/' 
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Mr. L. asked how the surfaces prepared, an urgent necessity. The relation between the number 

He presumed all the slides were etched. How were they of heat units in a gas and the temperature of the game 
etc^f There was not a really satiefaotory wav of produced when burned seemed to offer a eoldtlm of 
etching theB© alloys of copper. He generally used for the problem. 

copper and its alloys dilute ammonia containing a few At the outset it was recognised that both the flame 
drops of peroxide of hydrogen, but the result* were not temperature and the calorific power were dependents 

satisfwtory. One speaker referred to the importance of fundamentally, on the composition of the gas, c.ff., an 

the time as well as the temperature in annealing. Tliat increase in the percentage of carbon dioxide' or nitrogen 

was a matter of great importance. Had Mr. Hudson would decrease both. It was also reiiognised that the 

ever found, after aimealing, it made any difference whetlier temperature of tlio flame varied very materially, depend- 

th© specimen was quenched in cold water or allowed to iiig upon the relative point in the flame, 
cool naturally ? He asked that question, because ho made The apparatus used for finding flame temperatures 
an o^srvation lately which led him to think it did make | consisted essentially in a Le Chatelier thermodunction. 
a differeuoe in the structure of the metal. He had previously calibrated for tlie melting points of pure tin, 

heated small pieces of copper in a muffle and gradually lead, zinc and aluminium, which was placed in an iron 

increased the temperature with the object of as<5ertaining sheath, and thus exposed to the flame. The two wires 

the effect it hail on the growth of the crystals. The leading from it wore attached to a galvanometer reading 

r leoe of copper had been Imated to a temperature of about directly in degrees centigrade. 

IW. just over the melting point. As soon as it was The gas was buniod in a small asbestos house (to pre- 
brought out of the muffle it rt^-calesoed quite vividly. vent draughts upon the flame) having a hole in the 
ISO doubt the copper had melted m the skin of oxide side at the proper height to admit the thermocouple, 

without changing its shajw, and immediately solidified Calorific power was measureil by an ordinary Junker’s 

oil removing from the muffle. The structure showed calorimeter; from whatever source, the gas was drawn off 

quite clearly that was the case, end tliat some of the and branched, one pert going to the calorimeter and the 

oxide dissolved m the copix‘r. He had obtamed a otiier to the burner. 

beautiful Biieciinen, accidentally, in that way. For the establishment of a relation it was found advis- 

Mr. Hudson said that burnt brass was characterised obtain a gas whose calorific power could be varied 

by a coarse crystalline structure, and frequently by the at will. For that purpose a gasolene gas was made by 

prescnei; of small Imlos liltc bubbles of gas. Wiih regard u»ing a water blast, passing the air through a calcium 

to the twinning reft'rred to by Mr. Kosenhsin, the effect chloride tower, then through a small reservoir of gasolene, 

of straining cost brass was made evident under the micro- finally to the burners, after passing a tower filled 

scoi)e by many scries of paraUcl linos wliich he took to with cotton wool, to prevent any p<N»8ibiUty of the flame 

l>e slip bands; although the twinning was developed by st riking back to the gasolene. 

the straining, it was made cvidoiit by amiealiug. Also, Oalvanomoter readings and calorimetric determinations 
when very severely strained, the crystals were distorted wore made every three minutes and plotted, the result 
and broken up, and. on annealing, recrvstalhsation took i^i>'g shown in Fig. 1. 
place with very obvious twiimiug. In reply to the question 
«B to the relative importance of lime and temperaturo 
in giving tlie best results in annealing brass, he could not 
sijeak from much personal ox|wrionco, but ho should say 
that, provided the temjx.*rature was uot high enough to 
produce burning, a short annealing at a high tem^ierature 
should give similar results to a longer annealing at a 
lower temperature. Ho hail never noticed more than one 
constituent in brass eontaming over 70 per cent, of 
copper. The method of otehmg adopted, which was 
that of gently rubbing the siHKimen on parchment 
moistened with a diluted solution of ammonia, gave very 
good results, although the colours of the constituents of 
the etched sections as seen under the microscope might 
not always U' the true ones. Thus the constituent ji 
under these conditions appeared greonish-yellow in colour, 
although on a freshly filed surface it had a distinctly 
reddish tinge. 

__ fIG I. 

It will be noted that there is^ja lag of about 18 minutes 
of the flam© temperature behind the calorific power, due 
Canadian Section* of tl»e iron tub©. This lag was also 

_ verified by several successive experiments. In order 

. , ,, fo overcome this a thick paste was made of powdered 

Meeting held al Toronto on Tkvreday, May UVA, 1»06. »d>ca, fireclay and soluble glass, and placed awund'jthe 
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A RECORDING CALORIMETER FOR GAS. 
THE RELATION OF FLAME TEMPERATURE TO 
CALORIFIC POWER. 

BY J. WATSON BAIK, B.A.SO. AND J. W. BATTEN, 

The work which gave the experimental data of this 
papar was first suggested by the need of a recording 
Baiorimeter in the larger gas works. UndoubMly before 
long oiUes will require the maintenimce of a minimum 
calorific value rather than a minimum ouidle power as 
st present; hence a method of automatiixdly and ocm< 
itasHy registering the calorific power may soon become 










junction. This wns then rapidly calcined and used in the 
euoecoding trials. 

The first curve obtained (Fig. 2), hero submitted, shows 
a relation between the two. but the reverse of what one 
would oxfiect; the calorific power falls while the tempera¬ 
ture rises. It is evident that this is possible if the thermo¬ 
junction is placed at first within the inner cone and then 
tlie flame shortened. In that ease the calorific value 
would decrease while the galvanometer would show an 
increaaing temperature. 

For variouB reasons, the chief being that coal gas ia 
the one most used in practice, the gasolene gas was 
replaced !>y it, and diluted by carbon dioxide obtained 
from a cylinder, to which a reducing valve was attached, 
^ bring it in contact with the coal gas at low pressure. 
The peculiarity noted above is clearly shown in Fig. 3. 

The position of the thermo-junction was then raised 
to a point higher than the top of the flam© et any time, 
and Fig. 4 produced, which shows a fairly good confor¬ 
mation of the one curve with the other. 

The next curve (Fig. 5) shows a similar conformation 
m general, though the relative falling off and increase 
in both varies widely at different times. 

Curve 6 was made using a smaller burner, and indicates 
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» maximum yariation of flame temperature from calorific 
power of about 2 per cent., an error which might quit© 
readily be mad© in reeding the oalorimeter.^ 

It will be noted in Fig. 5 that at A the fall of fiame* 
temperature is much lees comparatively than that of 
calorifio power, while at B, the reverse is the case. 

Evidently for a calorific value eU^htly loss than that 
shown at B. w© would have a position where both de¬ 
crease at equal rates. 

The net conclusion then is that there is undoubtediv a 
direct relation of fiame-temperature to calorifio value. 
It is impossible to keep the promoter always in the same 
relative position, but for a given burner, with a given 
amount of air supply, and for a gas varying in calorifio 
wer between oerWn fairly wide limits, a petition may 
found for the pyrometer, such that the relation between 
fiame-temperature and calorific value will be a simple 
one. 

In any particular case the whole apparatus would 
require before use calibration against a oalorirueter. 


London Section. 
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NOTES ON THE (H7TZETT TEST FOR ARSENIC. 

BY J. A. GOODE AXD T. M. PBBiaX, PILl). 

Having been engaged for some months past in testing 
the eleotrolytki and other methods for arsonio analysis, 
we undertook a long series of experiments in order to 
ascertain whether it might bo possible to render the Outzoit 
test absolutely quantitative, and to see whether it might bo 
possible to prepare standards which wore quite per¬ 
manent or at least as permanent as the standard mirrors 
ornployed in the Marsli-Berzelius method. 

The chief objection to the Outzeit method is tho 
difficulty, or one should say the impossibility, of preporiim 
standards which are permanent. Recently T. 
Harvey* suggested painting standards to match the stain 
produced by given quantities of arsenic and using tho 
series thus prepared as a standard. We have not hoard 
whether the idea has been adopted by other uutliorities 
and we have not tried it ourselves. There seercus no 
obvious objection to this method, except the difficulty 
in first matching the tints, and it would be of interest 
if some firm would x^aoe such a standard on the market, 
as it is only by continued trials by difioroiit observers that 
the applicability of such a method can bo proved. 

Before trying to obtain permanent standards, we tested 
various methods for evolving hydrogen from zinc and 
other metals in order to see which would be the most 
seiuitive. Our first endeavour was to obtain materials 
which were free from arsenic or were, at any rate, readilv 
freed from it, so that a blank could bo easily obtained. 
In the first place, we tried magnesium, which being a 
metal manufactured by the electrolysis of its fused 
chloride, should bo free from arsenic, aud on trial we found 
this to be the case. Now mamesium is a metal which is 
acted upon with neat vigour by acids, and therefore it is 
rather oifficult to^eep the reaction within bounds. Even 
with N/1 Bulphurio or hydrochloric acid tbo evolution of 
the gas is extremely violent, and is onlv modified to a 
slight extent by placing the fiask in whiou the reaction is 
taking plcw;o in a basin of cold water. Owing to this 
fact, magnesium is not a very satisfactory metal to use in 
acid solutions. It then occurred to us to use ammimiam 
salts as maepesium reacts readily with solutions of these 
salts acooroing to the equation, 

Mg -i- 2NH4*« Mg‘*+2NHs -bH,. 

* Chsmist and Druggist, 1906, 16S. 


Altliough magnesium reacts wiUi all ammonium 
salts, thereforo the equation has been expressed ionioally 
—the best results were obtained by employing the ohloride. 
That is to say, we found that firom the ^bimportant point 
of sensitiveness better results were obtained withammonium 
chloride than with other salts of ammonium. Even 
with ammonium salts, unless care is taken, the reaction 
becomes much too vigorous, but there is no difficulty in 
keeping it in bounds by placing the apparatus in cold water 
when a steady and constant evolution of hydrogen talM 
place. 

In our first experiments we used for generating the gas 
a Sohroetter carbon dioxide apparatus, and with tbis 
we got excellent results. The wash tube which in carbon 
dioxide determinations contains concentrated sulphuric 
acid, contained in our experiments a solution of ouj^ous 
chloride (acid or ammoniaoal) or a solution of lead acetate, 
to keep back traces of phosphine or hydrogen sulphide. 

In oarrxdng out the experiment, the ammonium ohlimde 
(about figrms.) was first placed in the apparatus and then 
about 1—2 grms. of magnesium turnings, wire or ribbon 
added, with magnesium powder the reaction is inclined 
to be too vigorous. The side stopper was then put in 
aud about 10 c.c. of water run on to the mixture. The 
apparatus was gently shaken and then placed in a basin 
of cold water. As soon as an even evolution of gas was 
obtained—about one to two bubbles to the second—a 
piece of filter paper, previously soaked in a strong alooholio 
solution of mercuric oldoride and dried, was fixed over the 
outlet tube, and hold in position with a rubber band, or 
by placmg a glass tube slightly wider than tho outlet tube 
over it. If at the end of 30 minutes a blank was obtained, 
then tho required amount of arsenic was added. Working 
in this way there is no difficulty in showing the presence 
I of 0*002 mgrm. of arsenious oxide, in fact, 0*001 
I mgrm. gives a marked stain. The evolution of the 
i hydrogen gas sliould bo chocked at the oomm^ioement of 
tho oxperimoni, because it is difficult to control it should 
the action one© get too vigorous. 

There is one objection to tho Sohroetter apparatus, it 
is rather too small. Wo originally employed it because 
we did not wish to design a now apparatus which no one 
would buy, and because it is to be obtained in every 
laboratory. We now, however, use the apparatus depicted 
in Fig. 1, which, if not to be obtained in every laboratorv, 
at any rate is readily made up from materials present ui. 
every laboratory. 



Fig» 1. 


It consists of a conical fiask of Jena glass, having » 
capacity of 250 0.0. and fitted with a dropping funnel for 
admng the solutions, also with a tube connected with a 
(J-tUM oontuniug a 10 per cent, solution of acid oufnroiia 
chloride. ITie paper is held in p(»iti(m on tho y*tube 
by moans of a glass tube slightly wider than the U-tube 
itself. The cuprous chloride is to retain any sulphuretted 
bydr^en aud some other gas which also, when magnesium 
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ii need, catieen a stain on the marourio chloride pa|)er. 
At first we thought that this gas was acetylene (we, there* 
fore, theti used ammoniacal cuprous chloride) produced 
from a traf'C of carbon in the magnesium, and on putting 
a little calcium carbide into the apparatuH and running in 
water we found tliat the pa];>Qr was likewise stained. 
In order to make certain, however, whether this gas was 
due to acetylene, pure acetylene was prepared by acting 
upon copper acetylide with hydrochloric acid, and it waa 
then found that tlic pure gas, so obtained, had no action 
upon mercuric chloride. We found, further, that the 
compound obtained by passing pure acetylene into a 
solution of mercurio chloride is white. Kurtherniore, 
there is no stain produced when the gas is passed tiirough 
an acid solution of euprons chloride. But if cuprous 
clUoride is not employiul. and if the evolution of gas 
becomes too vigorous—when magnesium and ammonium 
chloride is used—it is impossible to obtain a blank, 
because a black or yellowish black stain is invariably 
obtained. The odour of the gas in these circumstances 
is similar to that produced when dilute sulphuric acid 
acts upon iron. 

It ought at this place to be mentioned that wo did not 
find it possible to completely arrest phosphine with 
cuprous chloride. On the other hand, Dowzard* states 
that phosphoretted hydi’ogen is completely absorbed by 
cuprous chloride, although further on in the same paper 
he says, “ if phosphites or hyjiophosphites are present, 
the sample should be treated witn bromine before 
examination,” the bromine, of course, oxidising to 
phcMiphates, which are not reduced under the conditions 
of tlie experiment. If the cuprous chloride solution is 
concentrated, it does indeed prevent the phospliine 

C iiig forward, but it also prevents tlio arsenic hydride. 

wing that phosphine forms compounds with stannic 
chloride, aluminium chloride and antimony pentivchloridc, 
we tried passing the gas through solutions of stannic 
chloride in hydrochloric acid, but tlie phosphine jiussed 
througli as bef()re. I’nro liquid stannic chloride appears 
to stop it, but, otving to the iinploasant character of this 
liquid, it is obviously out of the question to employ it. 
A lube packed with anhydrous nlumiiiium chloride also 
fai]e<l to hold back tlie pliospliine. Tlieroforo, wlien 
readily reducible, phospliorous com])ounds sucii as hypo- 
phosphites or phosphites are being dealt with, tlie only 
tiling to l>e dune is to oxidise tlie Holutioii with a little 
bromine. 'I'his also uxidiK'^s arsenitcH to arsenates, and 
then tlie arsenic deterniiiiation sliouJd Ijc earned on for 
about 16 minutes longer. t)r else, if the gas is to he 
generated with zinc and acid, t lic arsenate may he reduced 
by the addition of stannous chloride as reeomnion<led by 
Hill and ('oUins.t 

It is a point worthy of not(5 that the yollow' <‘olour pro¬ 
duced by the arsenic hydride on the mercuric chloride 
paper is turned l>lack by tlie addition of ammonia; m 
fact, when the yellow stain is so slight as to he hardly 
distinguishable, the addition of ammonia will cause quite* 
a marked black stain. This points to tlie reduction of 
the mercuric salt to the mercurous condition, JaihmannJ 
gives the formula of the yellow com]>ound as AB(Hg( 1 ) 3 , 
from which one would get the equation ; 

AsHs +3Hga2 = Ag(Hg(^l)3 +3H01. 

We hoped at one time t^ be able to use this os a method 
for determining the quantities of arsenic, but owing to 
the difficulty of judging between different intensities of 
black stains we had to give it up. The black stwn also 
is fugitive like the yellow one. The only advantage 
which it has over the yellow stain is that it enables one 
to work at night; liocause it is often impossible to see 
alight yollow stains by artificial light, but tlieie is no 
difficulty in recognising a black ono. 

It has already been stated that there is no difficulty in 
diKtiugnishing thW nigrm. of arsonious oxide when 
magnesium ami ammonium chloride is used. JParallel 
experiments with zinc and sulphuric or hydrochloric acid 
show that zinc and acid is slightly more sensitive than mag¬ 
nesium with ammonium salts, lieoauso with zinc and acids 
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it te possible to estimate mgrm. with a merourio 
bromide paper. Cliapman and Irfvw* find that there is 
considerable difference in the sensitiveness of zinc, but that 
if the zinc is insensitive the addition of small quanluties 
of a pure cadmium, lead, or tin salt increases the sensi- 
tivoness. Experiments were, therefore, carried out to see 
whether the sensitiveness of the magnesium would be 
increased by moans of the addition of cadmium salts. We 
found, however, that the addition of cadmium salts 
decreased the sensibility. In one experiment, for example, 
with magnesium and ammonium chloride, to which cad¬ 
mium chloride had been a<ld(Kl. we failed to obtain a stain 
with 0*()02 mgnn. of arsenious oxide, but tlie stain was 
distinct with ()*(M>5. It has already been pointed out that 
we can detect ()*(kH mgrni. with pure magnesium and 
ammonium cliloride. 

With acid and zinc, 1 c.c. of a 10 per cent, solution of 
copper sulphate decreased the sensitiveness considerably, 
the same quantity of a 10 per ceni.. solution of iron was 
much less marked, nickel had almost the same effect as 
copper, and cadmium did not improve the sensibility. 
It is, therefore, advisable to have all foreign metals absent. 

Chapman and Law measured the potential tipon a 
potentiometer of the cells, zinc-sulphuric acid and zinc- 
cadmium-sulphuric acid against a hydrogen normal 
electnxle an I found the following nurnliers:—- 


Solution. Meta! rot(*ntlal. 


Sulphuric Bcld 


Zinc 

Zinc-f-radmlurii 
(UO grm* CdSO*) 
Zinc 

Zinc + cadmium 
(510 jfrms. CdSO,) 


1*398 

1*410 

l*40:i 

1*372 


It occurred to us tliat it would ho interesting to 
ineasuro the potential of the magnesium cell in a similar 
manner. The magnesium electroilo consisted of a 
carefully cleaned ingot of tlio metal 1*6 cm. diameter and 
7 cm. long. Tiie volume of the solution in each cose was 
150 C.C., and to obtain the Mg/dd electrode 5 c.c. of a 
10 per cent, solution of cadmium sulphate was adtled. 
The potential of the hyilrogen electrode was 1*0(»5. The 
following numliers were obtained :— 


Kolutton 

Metal. 1 

! Potential. 

JV/1 

NH 4 CI 

1 

! Mk 

1*864 

A71 

NH 4 CI 

1 Mu-fCd 

1*00 4 

A/l 

HCI 

1 Mir 

1*982 

y/i 

HOI 

Ms-fCd 

1*004 

jV/I 

HjSO* 

M« 

1*098 

y/1 

HbSO* 

Mg -f Od 

1*670 


If the potential of the electrode alone determines the 
reducing power of the metal, then it would follow from 
the numliers obtained that magnesium is a much more 
powerful reducing &aent tlian zinc and that the addition 
of cadmium should render it less active. It will be 
noticed from the experiments of Chapman and Law that 
in one case they find that the addition of cadmium (when 
small quantities are added) increases the potential. But 
that in the other cose (where large quantities are added) 
a dwreose in potential is produced. Yet they find that 
when the zinc is insensitive it becomes more sensitive 
on the addition of cadmium. It sliould be pointed out 
that with magnesium the evolution of gas was exceedingly 
rapid, and this may perhaps to some extent account for 
the very high numbers obtained in our experiments. 
But still the lowering of potential on the addition of the 
cadmium salt is very great, espeoially in the cose of the 
sulphuric acid solution; but even here the numbers 
obtained from the cadmium and magnesium are higher 
than with the zinc electrode alone. 

When reducing with the electric current, if the aub- 
etanoe to be reduced is a difficultly reducible one, endoa^ur 
is always made to work with an electrode which 
wai allow of as high a super-tmision (over potential) 
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«is possible. For example, Tofel* found that with lead 
■electrode* he could reduce uric acid, but Ibat lie failed 
when other electrodes were em^doyed. Similarly Hackford 
and Sandt claim that by using lead electrodes thev 
obtain a more thorough rwuction of arsenic coiniwunds 
than by using platiniim electrodes. Our own exiwriments 
confirm this contention. Wo did not determine the 
potential or drop in potentied protluocd by the addition 
of other metals We nope, however, to study the matter 
in detail at a future; date. We might mention, however, 
that Chapman and Law, loc. cit., found that platinum, 
cobalt, copper and iron all caused a drop in j.K>t-ontiai. 
Now aU these metah retard reduction; tnorefore. mag¬ 
nesium, with its high potential, sliould he a much more 
iwwerful reducing agent than zinc. The potential of 
the electrode alone does not seem to lie the onlv factor 
which determines the reduction. Before the matter can 
be thoroughly understood probably a great deal more 
experimental work will be necessary. 

Too much weight must not be placed on the potential 
numbers obtained, which it must oe remembered are not 
mijier-tonsion numbers, but the solution tension of the 
metals. 

Probably the explanation of the lowering of the 
potential of the magnesium fm the addition of cadmium 
salts, is to bo found in the licliaviour <if magnesium with 
solutions of cadmium salts. When magnesium is a<idod 
to a Hcilution of cadmium sulphate or chionde, a vigorous 
evolution of hydrogen ensues and metallic cadmium is 
thrown out. i*robably the cause of this evolution of 
hydrogen is due to tlie tendency of magnesium salts to 
hydrolyse. The first reaction will be the replacement 
of the ('admium and formation of a magnesium salt, 
the magnesium salt will then be hydrolysetl and a basic 
salt bc' produced. This is, we think, proved by tlu> 
following examjde. If powdered inagnesium is added 
to a neutral solution of magnesium ehionde or siilphaU* a 
v(*ry vigorous reaction ensues, hydrogen is evolved and a 
basic salt separates out : — 

,()H 








N)H 


)S()j + Ho. 


Ti'e reaction between cadmium salts and niHgnesium 
.can thus be represent'i'd : 

(а ) Mg 4- aiS( >4 = (.'d -1- MgS(>4. 

(б) Mg-l-MgS()4-H2H(>Hr_-Mg2S04(0H)2-J-K.,. | 

Experiments were also made with aluminium both ! 

in alkaline and acul solution, the strength of tlie solution ! 
in each case l>emg 4N. It was found, however, that 
when the mluction was carried out with aluinmium ' 
that even with mgrrn. of arsenious oxide no Mam was j 
obtained, therefore no furtlier experiments were carried ; 
out with this metal. 

Not having succeeded in obtaining stains which wore i 
iiermanent on keeping, we tunied our atUuition to the I 
formation of the stain itself. It occurred to us that it ; 
might bo mssible to employ some other substance than ' 
mercuric enlonde. Silver apjiears to be out of the ques- j 
tion for reasons given by August GotthelfJ; also because, 
as Dr. Tilden pointed out when discussing the paper of 
Cliapman and Law, loc. ciV., silver nitrate is rc<uiced by 
molecular hydrogen. ’ ' 

Paprtr Hoak(:d m livdrogen aurichloride was tri(‘d and ' 
intense pink or purple stains were obtained. We found, ; 
however, that it w’as ]>ractically impossible to obtain a ! 
blank. Also, the paper soaked m the goltl solution very 
soon became purjile on keeping, the mere fact of drying I 
it in the steam oven was often sufficient to turn the paper i 
a purple colour. But we found that by preparing a i per 
cent, solution of hydrogen aurichloride in absolute alcohol, 
soaking the paper in this solution, pressing it between 
dry filter pa^r to tnlce out the excess of solution and 
<irying in the steam oven for from five to 10 minutes, 
that the paper was much more permanent. If this paper 
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was 6m|doyed at once it wm possible to obtabu a blank, 
but after keeping for a few hours it was no longer reliable. 
The stains obtoined, after washing with hydroohlono 
acid, are quite permanent, but the methodf, unfortu¬ 
nately, is much too unreliable to be of any use. Platinum 
salts are not reduced with relatively large quantities of 
arsenic. Vanadium salts are not reduccHi. although acid 
solutions of vanadium give a magnificent blue on reduction 
with sulphur dioxide. 

We then trie<l pa^icr soakc'd in a strong alcoholki 
solution of mercuric bromide. In this case, although 
the stain prcKluccd is not permanent, it is more intense 
than when mercuric chloriae is employed and, tliorofore, 
the test is more delicaU*. After the stain has been 
obtained the papiT is placed on a watch glass and 
moistened with a few drojis of concentrated hydrochlorio 
ac*id, as recommended by Bird* for mercuric chloride 
papers. The watch gloss is then warmed for a minuto, 
and the acid jKmred off. The paper is then washed with 
a little water and slipped oft the glass on in a clean piece 
of white jiaper, where it is allowed to dry. Caro must 
he taken not to add loo much acid or to heat too long, 
or else this stain will become fainter and can be made to 
disapi>ear completely. But by careful treatment \rtth 
hydrotihloric acid, stains become visible which could be 
hardly seen without it. By using the mercuric bromide 
paiKT ingnn. of urscnious oxide isquiterootlilyrecog- 
msed. Tlie papers used for soaking tlie merourio salt were 
smooth English filter pajicrs. Tlie diameter of the paper 
in contact with the gas was 14—16 mm. The stain may 
be obtained in a more concentrated manner by placing 
a rubber skipper in the apparatus and fixing in a glass 
lube of 6 mm. internal diameter, as shown in Fig. 2. 
When dealing witli very small quantities of arsenic, it 
IS advisable to modify the apparatus in this manner. 
In fact we ])refcr tins form of the apparatus rather 
than that shown m Fig. 1. 




Fig. 2. 

When experimenting on the permanency of the stain, 
we prepared little discs t»f plaster of Paris soaked in the 
mercuric salt, but although they showed the stain very 
well, we were unable to wash them with hydrochloric 
acid and it was a difficult matter to fix them on to the 
apparatus; we, therefore, came back to the paper discs. 

For smoothness of working we prefer to use magnesium 
an<l ammonium chloride, liecause when once started the 
apjmratus will go on gently evolving hydri^en for about 
two hours without further attention. \Vith aano atxd 
acids the reaction is souieUines rather intermittaat. 
It is interesting to note the different ap{>earanoe of the 
zinc in different exiierimerits. Sometimes the whole 
solution becomes milky from the evolved goe. 
this happens the action is generally the reverse of 
and the gas comes off inkirmittontly. At other times 
the individual pieces of zinc become of a si>o&gy appear¬ 
ance from the hydrogen clinging on to them; when tins 
is the case the reaction goes on smoothly very little 
attention is required. 

The time element is also of importance. Most oburven 
* J. Soc. Chem. lod,, 1908. nn. 




510 


rju&8 16, 1006. 


GOODE & PEKKIN-NOTES ON GOTZEIT TEST FOR ARSENIC 


seem to consider tliat half-an-hour ia sufficiently long for 
each determination. We find that it requires 46 minutes 
to dnv© out all the arsenic when 0-002 mjrrm. is used, 
and thercn»re consider it better to take one hour to each 
aeterTmnatioiii and with arsenates U hours. If the 
arsenic is not all pot rid of in the Gutzeit ai>paratus 
when zinc and acid is used, it must follow that it is also 
not got nd of in the Marsh apparatus. This fact would 
not necessarily matter if all the tests were invariably 
earned out in the same time, liccausc it is probable 
Tua ingrm. A^ 03 . for example, would always give 
the same mUmsity of mirror in. say, 30 minutes and, there- 
fore, the estimations would be corroet, as the comparison 
ui each cose would be the same. The same lino of reason¬ 
ing applies to the electrolytic method. With reference 

/ « ^ electrolytic method, we have found the apparatus 
of Hackford and Sand, or a modification of this, to give 
very satisfactory results for arsenites. 

Now as to the reliability of the Gutzeit test. It is iu>t 
possible to prejiare w-rmanent standards, therefore, all 
determinations must be done in parallel. The apparatus 
required is simple, tliere in no reason why one should not 
start four or live going at one time: ono the actual 
determination and the otlurrs standard quantities. We 
found exactl v the same quantities of arsenic in commercial 
samples of borax niul cream of tartar, which had la-cn 
examined on the Marsh apjiaratus. from an outside 
source. W ith reference to the different methods of 
detecting arsenic, tlio Marsh - Jierzeliu.s apparatus 
requii-CR a lot of exi>erience, but iu the hands of an cNiieri- 
enced manipulator may be said to k' practically infallible. 
Ihe same remaiks ajiply to the eh-ctrolvtjc method when 
a lead cathode ts used, altliough tliis is not so delicate 
08 the Marsh-lIeiVAdiim ajiparatus. The Gutzeit test 
I'oquircB care and cxin-nencc and then leaves little to 1 m? 
desired. In all the methods the Hainples to be tested 
should Ix^ as free as }>OHHible from foreign substanec-s 
especially metallic impurities. For general testing imr- 
Jioses wu Gunk the Gulzcit tvst has decided ndvaiitag<*8 
over the Marsh-Bcrzelius. But for cases of poisoning, 
of course, tlie MarsloBerzchus is the apiiaratus whicli 
would k-' cunployed. 

In conclusion, we may state that ex]ierimenlM are king 
made with the electrolytic u]>paratuK and its ajiplieations 
to the Uutzoit method of testing—so far tin? results have 
been very satisfactory. 


Discussion. 

The C-HAiKAiAN said be hoped the discuHsion would 
trend in the direction of showing the value of tins process 
as compareil with tlu> Marsh-lWzelius, its quantitative 
value and the accuracy and speed with wliieli the deter- 
minations could be conducted, more particulorly in 
reference to the comt)licationH<wlnc}i it aiqieared to liim 
would bo introduced by subsidiary reactions in respect of 
the material introduced to bo tested, and the condition 
acid or otberwise, in w-hicli that material was. 

pr. I)ivKR8 said he had been much intercsteil by the 
senes ot unsolved problems in inorganic (^bemistry coii- 
tfuned in the first part of the paper, t'ertainlv organii; 
chemistry was now much easier to develop t han inorganic 

Mr. A. 0. tiiAPMAN said the paper appeared to resolve 
Itself m the first place into a plea for the Gut/.eit test, 
and in the second place into a criticism of some results 
obtained by Mr. ]..aw and himself and set out in a paper 
dealing with the reducing action of hydrogen, reooiitlv 
oommunicaUHl to the Society of Bulilio Analysts. The 
Gutzeit test sufiered from many serious disadvantages. 
In the first place, as the authors had pointed out, it was 
impossible to prepare standards which were iu any way 
permanent. In the second place the stains were 
B^ously affected by light and also by certain vapours 
which were freuueutly present in the laboratory 
atmosphere. In the Hard place-and this was perhaiw 
one of tlie most important objections—it was not, 
itricUy speaking, diajmostio of arsenic and did not yield 
results which were ^aractcristio and definite. In the 
Marsh test an arsenic mirror was obtained from which 


arseniouB oxide crystals could be prepared, and could bo 
used for confirmatory purposes. In work which was so 
important as the estimation of traces of arsenic in food 
products, it seemed to him that that should be a sine- 
qva-non in any process employed, and in that respect the- 
Gutzeit test laboured under a grave disadvantage. There 
was also the foot that hydrogen phosphide, hydrogen 
sulphide, and apparently some hydrocarbons which the 
authors had not been able to identify, also produced stains 
j whicli were not easily distinguishable from those pro- 
j ducerl by arsenic. A final further objection wwi that it 
I was impossible to assess the stains produced by artificial 
I light. Bearing all these points in mind, it seemed to him 
I that the time was far distant when the Gutzeit method 
j could, save in a limited degree, replace the Mareh- 
I Berzelius method for the estimation of traces of arsenic. 

; Tuniing to the question of the relationship between the 
reducing efficiency of hydrogen and the source from which 
it was obtained, it seemed to him the authors’ experiments 
in every way confirmed the conclusions ho (the speaker) 

■ and Mr. Ixiw had put forward. In the first place, if it 
; wert; a fad that the potential of hydrogen obtained from 
I magnesium was niueli higher than of that obtained from 
j zinc or ondinium, it was only what might have lieon 
expected from Mr. Law’s aiul bis own results, that the 
addition of cadmium salts w'ould reduce the potential and 
diminish the reducing activity, and that appeared to be 
the CH 80 . But be vvouUl go a good deal beyond that. 
As a matter of fact, the authors had not measured the 
potential of the liydrogcu obtained in these exjierimonts. 
Tliey had increly measured the solutioii-teiisioii of the 
' luagnesiuin in ammonium chloride solution, and, judging 
from the rate at w’hich the gas came off in tJie experiments 
sho^vn, the difference between the Bolulion tension of the 
metal and the potential of the hydrogen must bo very 
great indccil. In fact, the one niugnitudo only 
approached the other when the rate of liydrogen cv'olution 
was very small, as in tlie case of pure zinc or pure 
cadmium ; so that tlie numbers put on the hoard really 
had little or no meaning as a eritieiHiii ot their results. 
There really was no a 'priori reason for supposing that 
the introiluetion of cadmium into the ffask in the 
magnesium exporimeiit should either diminish or increase 
I the reducing activity of the evolved hydrogen ; or, which 
came to the same thing, that it should dimmish or 
increase its potential. As a matter of fact they had no 
knowledge whatever of tho potential of the hydrogen 
from magnesium dissolving in ammonium choride, but 
llicy had certain other information wlm:!i lead them to 
suppose that magnesium, zinc and cadmium all stood 
somewhere iimr together with regard to hydrogen- 
potential. and that being so—it certainly was so with 
zinc and cadmium—whether cadmium increased the 
reducing activity of a sample of zinc or of ntagnesiutn 
would depend, in tho first place, on the purity or impurity 
of tho zme and magnesium m question ; and in the 
Second place -and thik was more important—on the way 
in whiHi the cadmium was deposited on the surface, 
(hi neither of those points had the authors given any 
inforiiiatiou at a)). That being so, there W'as no reason 
why they shoubl anUeipate any particular result from 
the introduction of cadmium into tho evolution fiasks. 
One thing was pretty certain, and was supported by an^ 
iinmenso immlior of his ow'u experiments (because he had. 
used cadmium in every Marsh experiment which he had 
made for many months), and this was that tho imtential 
of tho hydrogen given off in the case of zinc doi^ended 
very largely on wdietiier ono obtained a imiforra coating' 
of cadmium over the metal to k treated or whether it 
was deposited in an uneven and spongy form. In the 
experiments dosoribod, ho thought the cadmium must 
have been deposited very unevenly. It was in fact a very 
difficult matter to obtain a uniform coating of cadmium 
over magnesium, but that really was one of the most 
imporlaiit points in determining whether cadmium 
would produce an effect or not. The authors said that 
ho and Mr. Law had recommended tho use ©f cadmium 
for sensitising pure zinc, but that was what they had 
carefully refrained from doing. They only gave the 
results of their experiments, living chemists to draw 
their own conclusions. They made no recommendation 
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•impiy^ because there were some cases in which cadmium 
did not produce increased sensitiveness for reasons not yet 
ascertaine<i, and they did not desire to mislead anybody 
working on this very intricate 8ui)jeot. As statea« 
however, in the paper he had referred to, the potential of 
hydrogen was one factor in reducing efficiency and an 
extremely important one, but they recogjiised that there 
must be otlier factors. They had also mode experiments 
with aluminium, which went to confirm those of Dr. 
Perkin. Using it in the Marsh test they observed the 
formation of a white deposit in the combustion tube 
which they could not explain. Aluminium was apparentlv 
quite unfitted for us© in the Marsh'Berzolius test. With 
regard to the quantities whicli liad l)«on mentioned, he 
thought the time had now come when wdiat tliev had to do 
was to take as a miuimura, say, 1 /500 mgrm. and endeavour 
to find that with absolute certainty. It was far more 
important to work with certainty to l/500th, which 
was surely as far os anyone could desire to go, than to 
sometimes be able to detect l/:i00f) mgrm. He hn<l 
recently been making experiments on the electrolytic 
inelhou, using pure tin eatlimlcs, and had got results 
winch were rather encouraging. Reduction took place 
much more readily than with platinum, and tin was for i 
several reasons not ({uite so difiicult to work with as lead. | 

Mr. T. I'vREK said the Clutzeit teat was oven now by no | 
moans }>t>rfect. Ho had made oxiKirimentH with the 
stains, and it was interesting to hear that the bromide test 
was, on tile whole, more precise as to colour. 'J’here was 
no Uouht that tlio stain ot arsoiiiimitted hydrogen upon 
mercuric chloride paper wns mercurous, wlucli turned 
black on the addition ot aiiiinoiua. but it was nwiessary 
to take various precautions and adopt suggestions wliich 
had been made by Messrs. Hill and Collins, Kirkby, 
Charles Tyrcr ami Bird, all witli the definite object of 
absorbing interfering agents, and when these suggestions 
were combined, one was enabled to make eompansona 
about which no doubt could exist. While tho stain of 
mercuric chloride was affected by light and age, it was 
undoubtedly blackened (and to that extent it was con¬ 
firmatory) by ammonia; but the phospliorettod hydrogen 
fttain, w'liich could scarcely bo seen even with known 
quantities of arsenic, was loss affected, and the sulphuretted 
hydrogen stain was slightly affected ; under these circum¬ 
stances wliat was to bo done V It was a question of 
comparison, with colours which were in tliemaolves 
delicate and requiring considerable judgment to differ- 
outiate. He regretted that Dr. Perkin was not able to give 
a working illustration with magnesium, but the I'ooctions 
exhibited were certainly surprising, and showed tliat there 
were certain points against whicli urecantion ought to bo 
taken. He had tried ammonium chloride with magnesium, 
but the rat© of evolution of hydrogen depended not only 
on tho state of division, but also on tho concentration of 
tho ammonium chloride solution. If this method were 
adopted for tho evolution of tho hydrogen, then the 
preoautions w'ould liave to be mcroasod. But tlio reaction 
was certainly worth considering, and working out to 
definite conclusions. Prom the appearance of tho 
magnesium with magnesium chloride and sulphate, it 
was clear the reactions were scarcely so simple as described 
by the authors. Of course, in using ammonium chloride, 
provision must bo made for absorbing tho ammonia 
vapours evolved so copiously. 

Mr. C. A. Hill said the use of stannous chloride hod a 
distinct advantage, as it reduced arsenates to arsenites, 
and, lliorcfore, made tho test more completely comparative, 
and also because it made tiio evolution of gas steady and 
regular. It was usual to compare tho stains obtained m 
any test with the stain obtained from a solution containing 
a known amount of arsenite. The presence of stannous 
chloride also reduced the time necessaiw for the operation. 
In his experiments, this time varied according to the 
condition in which the arsenic was present to s1^ with, 
but he could confirm Dr. Perkin that in some cases it was 
necessary to run for an hour. The question of the fading 
of the standards was not so important as might appear, 
owing to the ease with which fresh standards were prepared, 
^ey usually prepared them two or three times a week. 
He oongratmated Dr. Perkin on the use of bromide; 


he had found it at least four times as delicate as tho 
mercuric chloride. 

Mr. JutiAN L. Baker asked how tho authors would deal 
with a solution of organic compounds containing arsenic,, 
such as an ordinary malt extract or sugar solution. The 
varying proportion of acid to bo introduced into the 
ammonium oliloride solution and magnesium would 
materially affect the rapidity of tlie flow of gas, and, 
consequently, the resulting stain; this would not be 
comparable with tho four or five standards which were 
simultaneously being mode. 

Dr. L. T. Thorne said the difficulties in the way of the 
Gutzeit test were very great as a quantitarive test. There 
was one other point ^ich occurred to him during the 
reading of the paper, and that was the need for the further 
manipulation of tlie stain by means of hydrochloric acid- 
or otuerwise, to got it more fully shown up, and that 
the manipulation required very great care or it might 
affect the result. Dr. Perkin himself mentioned that if 
the hydrochloric acid was used too strong, or the heat 
was too much, tlio stain was reduced; so that his own 
fooling was that tho Gutzeit test could not confer© for 
ai;<!uracy, delicacy and reliability with the Marsh-Berzelius. 
test os now carried out. With regard to the addition of 
cadmium to zinc to increase its activity, he should like 
to confirm the results given in Messrs. Chapman and Law’s 
recent paper (Analyst, IflOh, 3). He had been in the habit 
of using electrolytic zinc for a long tune past and hod very 
good results without any admixture, hut a short time ago a 
new batch of electrolytic zinc came in, the sensitiveuess 
of which was very muuh reduced. The eieotrolytic zinc 
was always puiili^ by tho sodium process and then gave 
very good results, but in tlie batch referred to, tho 
seusitivenesH, oven after treatment with sodium, was not 
quite satisfactory. The effect of cadmium was tried. 
About 2 per cent, of cadmium metal was alloyed witli tho 
zinc, with the result tliat the seusitivcuoss was much 
increased, but at the same tune traces of arsenic showed 
up. probably from tho cadmium not being quite pure. 
The codmiuimsod zinc was therefore submitted to tlw 
sodiuuL process, and reacted even more readily to thia 
sodium treatment tliaii the zinc itself, and a cadmium- 
zinc was obtained wliich was perfectly free from arsenic, 
and which showed groat sensitiveuess luid reliability. 
That was an mterestiug point, not only as confirming 
(fiiapman and Law's resulU, but also os showing that in 
an alloy, which was a very intimate mixture, the effect 
seemed almost more definite than where by using a 
cadmium salt in the Marsh apparatus only a deposit of 
cadmium was obtained on tho surface of tne zinc. 

Mr. E. Grant Hooper said his experience had shown 
that there was a distinctly useful applioarion of the 
Gutzeit test in a direction that had not been quite pre¬ 
sented to the meeting. It was not so much in determioa- 
tiuns of actual quantities of orseuio that the Gutzeit 
test was, in his opimon, most useful, but rather where 
it was required to show whether or not a minimum 
quantity was present m the substanoe under examination; 
and with reference to that he was rather surprised that 
DO reference had been made to tho work of the Pharma- 
oopceii iSpecial Ckimmittee, which had, under the direction 
of Professor Dunstan, to his mind, considerably improved 
the Gutzeit tost in the way of systematising the procedure. 
In ounnection with one point which had been referred to 
by Dr. Perkin, tho question of time; those familiar with 
this later pharmacopeia practice would remember that 
it was proposed the test should run for two hours, and 
that he thought was a distinct advantage. With refer¬ 
ence to the fading effect, to which reference had bean 
made as one of the difficulties oonnocted with the test, 
he would suggest that in the applioatiou of the method, 
in the particular direction to which he had alluded, 
there was no real difficulty in setting three exporiiuente 
going at the same time—one a blank, one with the 
standard minimum you were searching for, and one with 
the substanoe under examination, if the Gutzeit teat 
were used in that way and under those ooncUtions, systema¬ 
tise, as it had been m the report to which he had raeized, 
then the Gutzeit test hod dutinot advantages and would 
be useful to many who had not the opp^umty, and 
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probably were not inclinerl to devoto the time necessary 
tor an electrolytic determination. * 

Dr. F. B. PowKn said the (julzeit test had lHH*n in more | 
or less Rcneral use for a ntiml>or of years, and ho rc'called 
part-u ularly a very lengthy investigation of the subject by 
thelalo Prof. Flueekigerof Straflburg; which w’tts pul)!i«hod 
in the ArfhirHi'r Phurvwcie. in 18811. That investigation 
was |)rincipally confined to the sensitiveness of tlic U^st, j 
and tin* conditions under which it could be most usefully 
carried out. ('ompariHons wore instituted, es|R*cially 
betwe»*n the (j}ut/.eit and the Alarsh-Berr.cliuB test, and 
the author came to tiie conclusion that the former should 
be given the preference for the U'stiiig of medicinal 
chemieaU. That gave an impulse at the time to tiu* use : 
of the U*Ht which was very marked, and which led its ' 
general introduction for that s^>c*cific juirpose. It, was of ! 
interest to ob8t*rvc the consideration given to it in the 
new Vnited SUtiati Vharmai'opa’ia, only it'ccntly issued, 
where two or tliree pages were devoted to the l ohditions 
for obtaining accurate resulU, esjxTially with regard to 
the presence of hydrogen phosphide, hydrogen Hul|ihi<lo, 
&c. He was not quite jirepared to agree with the ojiinions 
expressed bv some of the preceding s^K*akcrs, which 
were Bomew*lmt deprtxiatory of the test, Is'causc* he 
thought it fulfilled a very important and useful purptise, 
especiallv for the detection of arsenic in medicinal chemi- 
cala, which required to be so frtnjuently tested f<*r tins 
impurity. 

Mr. H. D. Law wrote:—“ I'he jxitential of hydrogen 
aet free frtmi metallic surfaces umjucstionably plays a 
very inqsirtant part in reduction processes. This has 
been amply demonstrated by Tafe! in the case of refrao* j 
tory organic substances and later hy Sand and Hackford. | 
•(liapman and Law for the oxitles of arsenic. It is not ! 
the only force influeiu'ing those rcactums, for m many 
cases catalysis lx*conieB tin* determining factor. In the 
reduction <»f arsenious oxulc this lattor may be left out 
of coiisuleration, for its action is only a sulxirdmale iuie. 
The seemingly anomalous behaviour of cndiiiium surfaces 
observed by the authors ni'cils, tii(‘rcforc. careful con- ! 
sidcration, and certainly a inon* detailed study than has j 
been given. The work set forth in the present paper 
in no way dis])rovcs the theory enunciated by (’hapman i 
und Law; on the conlrarv, most of the exaln]*k^s conlirm j 
the view alrcndy given. Tlie inciisurement of tlic ])ot<‘ntiaI j 
of magnesinm is inl<*n'sting. but throws no light on tin* \ 
nature of the liydrogen liiieratcd from the metal. 'I'lie I 
figur*‘S given represent the solutum tension of magnesium, j 
wuich is consnieralily Ingher than the |s)tential of tin; j 
hydrogen set free, os may be inferred from the very ! 
energetic reaction taking place. The solution tension of j 
a metal can approach tlu* jiotential of the hydrogen ! 
formed in the metallic surface only when a very nuxlerate ; 
action is taking jilaee. On the addition of a salt of cadmium. : 
this latter metal bi>conies dc|K>sit4‘d in the magnesium ; 
and partially covers it. The solution tension is then j 
lowered somewhat and the suiicr-tcnsion of the hydrogen I 
is increased. Consttqnently, tlic reai tion is less energetic, j 
and the figures given are nearer the actual jKitential j 
of the hydrogen. The figures given by Chapman and ' 
Law also do not repn-Hcnt the true jKitential oi tlu^ [ 
hydrogen, but the approximation is very close, for tlie j 
action was only slight. The authors have found that the i 
addition of cadmium chloride to the («utzeit apjiaratus ! 
in no way inert'oses the sensitiveness of the magnesium i 
used—on tile controry. a brisk reaction takes iiiace 
with a solution of cadmium chloride without any addition i 
of ammonium chloride. This is undoubU'dly due to tlie i 
formation of magnesium chloride. The magnesium 
uhlofide is hydrolysed by waiter setting free hydrcwlilorio ; 
acid, whioh" in turn attacks the magnesium to form ! 
hydrogen. This hydrogen prt^vents the formation of j 
metallic cadmium in a compact mass round the magnesium, 
but causes the deposited metal to break away. The action J 
of cadmium sulphate on magnesium is, however, very : 
slight, and in this case the cadmium completely covers i 
the 8urfat>e of the magnesium. If now ammonium chloride 
is added, hardly any action takes place at all. due chiefly 
to the increased super-tension of the hydrogen, Jput also 
to the diininished solution tension of the metal. It will, 


however, reduce mtienious oxide to the hvdride. The 
solution of this problem is still very incomplete and until 
more work is done it is (}uite impossible to predict results. 
The action of salts of iron, niokw and copper clearly show 
the influence of super^tonsiun on the sensitiveness of the 
source of the hyilrogon, conftrming the experiments 
already puliUshed by Chapman and Law. The authors 
have succeeded in considerably improving the Gutxeit 
method of cstmiating arsenic. In their hands, this method 
has became o(|ual m senHitiveness to that of Marsh-Ber> 
zeliuH, atui no more diflicult to manipulate. The greatest 
ilisadvantagc to lin use is the impossibility of preserving 
the standards. When this difficulty has been overcome 
there is no reason why this metliotl should not be adopted 
in preference to the one now generally used for accurate 
detcrnnuations of arsenic.*’ 

i)r. Pkhkim. m reply, said the discussion showed rather 
a Pmdency to take sides, as if it were the Marsh-Herzelius 
V. the (.lulzA'it. They ha<l not taken any side, they ap- 
proached the subject with an absolutely open mind 
and did so by accident. As a matter of fact, they were 
working with various ok'ctroivtic methods, and it so 
happened that someone wanted to carry out the Gutzeit 
method. The results obtained were not very eom|>arable, 
and. therefore, the matter was taken up and investigated 
simply to get more knowledge of the subject. Speaking, 
generally, they thouglit that for a method of general 
applicability U) discover whether a given substance con¬ 
tained arHciiic in which a minimum was allowed, or a 
given quantity of arsenic, the Gutzeit test was preferable 
to the Marsh-Berzelius. Their own jiroctioo in making 
an estimation was to run three in parallel—one a blank, 
one with a mven quantity, and the otlier the substance 
to be tcsteil, and if necessary they could put another 
one with another quantity if they wished to know exactly 
the amount. Stains, if kept in the dark, would lost for 
two or three days quit,e well. Mr. Bird gave the time 
for the U'st as half-an*hour, and possibly with a boiling 
solution tliat might be sufficient, but under ordinary 
conditions it was not. Jt did not matter when one was 
always doing Homctlnng else, if the nppaiatus was running 
for one hour or more, though he ihd not consider two 
hours was uccossary. The hvdrocliloric acid treatment 
of the ptti»er was taken from Mr. Bird, who first suggested 
jt. They certainly dul licit go cpiite so far as he did in 
ac-tiially getting arsenu' from it but they found the stain 
much more jicrinanent. and it was easier to determine 
tlic exac^t amount if they treated it first of all with hydro- 
chlone acid. 

With ridcrence to Mr. Bakei’s (jucstion, it would be 
necesHary to neutralist* with amimmia if the suiistances 
wore to ix* U'slAid m an ajiparatus eonUuning an ainmontiim 
salt. Tliey had chicfiy ex}XTimentcd with inorganic 
substances containing iirseuic. (ilycerinc did not inter¬ 
fere, but )irobal)ly it wouhl be nw^cssarv to get rid of 
mucilaginous substances before applying the test. 


THE SEPARATION OF BRUCINE AND 
STRYCHNINE-INFLUENCE OF NITROUS 
ACID IN OXIDATION BY NITRIC ACID. 

BY WILUAM COI.EBBOOK KHYN<)LI>S, B.8C., A.R.C.8., AND 
ROBERT SUTCLirrB. 

W'hen nitric acid, under suitable conditions, acts on a 
mixture of strychnine amf brucine, the brucine is decom¬ 
posed int(i non-basic. strongly coloured oonatituents, and 
the strychnine remains almost unacted upon, and hence 
the amount of each jiresent can be determined. The 
method is more accurate, and occupies much lew* time, 
than older methods, such as the zerrocyanide process, 
and has rapidly replaced them. 

The fmat proposal to use nitric acid for the separation 
of brucine from strychnine, came from Keller (Zmts. 
Osterr. Apoth. Ver., 1893, 642). His method consisted 
in adding, to the solution of 012—0*4 grm. of the mixed 
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AlkiJoidi In 10 per cent. HgSO^* 1 c.o. of nitric acid of 
6p. gr. 1*42, allowing the reaction to proceed for from 
one to one and a h^f hoars, then making the solution 
alkaline with ammonia and shaking out with a weighed 
quantity of a mixture of chloroform and ether, of which 
a weighed quantity was then distilled. 

This process was examined by Stoeder in 1899 (Ned. 
Tydschr. Pharm., 11, 1—who improved the process by 
aubstituting chloroform for the mixture of t^oroform 
and ether, and caustic soda for ammonia, and adding 
1»6 c.c. of a mixture of equal volumes of water and nitric acid 
of «p. gr. 1‘42 instead of 1 c.c. of nitric acid sp. gr. 142. 

(iordln (Arch. Pliarm., 1902, 240, 041—4) again 
altered the i>rt>portions. He dissolved 0*2—04 grm. of 
the mixed alkaloids in 15 c.c. of 3 per cent, sulphuric acid, 
to which was added 3 c.c. of a mixture of equal volumes 
of water and nitric acid of sp. gr. 142. and allowed only 
10 minutes to elapse In-iforo arresting the reaction. Tins 
latter method has been adopted in the 1905 edition of 
the United States Pliarmacopteia. 

Thus there is no general agreement about the precise 
and albimjiortant details of procedure, and we have, 
therefore, examined the vanous modifications that have 
been jiroiioaed and certain further ones that the enquiry 
suggestoii. Two reacd-ioUM proceeti simultaneously at 
first—a rapid oxidation of the brucine, ami a very much 
slower oxidation of the strychnine—and the reaction 
should obviously be stopped as soon as the former is 
complete. 

We have endeavoured to ascertain, therefore: 1. The 
rate of oxidation of brucine liy dilute, nitric acid. 2. The 
rate of oxidation of strychnine bv the same, 3. The 
influence of tem|>erature, varying tKo time and the con- 
<*entration of the nitric aci<l. 

We have operated upon the following materials :—Pure 
brucine (dehydrated), of m. pt. 178'^ C. ; j'ure strychnine, 
of m. pt. 269^ mixtures of the two in known projK>rtion8, 
as well as on the total alkalcml obtained in tne assay of 
mt-x vouiirM and its galenical pnqiaraiions. Tlu^ 
strychnine has been recovered by distilling off the chUiro- 
form from a small tared flask, adding a few c.c, of alcohol 
when it was almost removed, and, while rotating the flask 
m an inclined position on the wator-bath, passing a gmitle 
stream of air into it. 'Phe alkaloid was left as a crystallmc 
deposit over a large area of Hk* flask. whicU’ rapidly 
assumed constant weight, and there was no decrepitatuin. 
The residue was fiiiallv disHolvcd in a little dilute acid and 
tested for brucine with strong nitric acud. 

The foUowmg table summarises a selection of typical 
exiieriments:— 


Experiraenta 1—7 with pure brucine nroTC that when 
the oonoentradon of nitrio acid is m hi^ os 7 per cent., 
! the decomposition of the brucine w complete in 10 
I minutes, and the 00 minutes allowed by Keller is not only 
I unnecessary, but resulte in the lose of a few per oent. 
j of strychnine (partly compensated for in his original 
I method by impurity introduced by usiim ammonia), 
j If the concentration, as in exiierimchu 1, 6, 25 and 26, 

I is under 7 per cent., the rate of oxidation falls off rapidly 
I and a longer time elaiwes before decomposition u 
I complete. 

From exiieriraents 8—26 with strychnine and mixturea 
of stryclmine and brucine, the rate of oxidation of the 
former can be approximately determined. In experiment 
I 17 with 9*0 per cent of nitne acid 0‘(K)8 grm. of strychnine 
apparently disappeared in three hours, end if we add 
0‘(>d3 grm., which is the average residue obtained when 
using 0-15 grm. of brucine, this would mean that 0*011 grm. 
of strychnine had been oxidised in three hours, or 2*6 per 
, cent, per hour at 18® C. Similarly with Gordin’s 8*3 per 
cent, acid, experiment 18 proves that the oxidation is 
at the rate of 2 ])cr cent, per hour at 18* C. Howard 
(Analyst, 1905, 80, 262) with 9*0 per cent, of nitrio acid 
found in one experiment that 9*9 per cent disappeared 
in 3^ hours, or 2*76 per cent, per hour at 21* u, and 
in another 19*3 per cent, disappeared in 17 houre, or 
I M4 per cent per iiour at 21® C. 

' The^ results prove that the loss of strychnine by 
oxidation with dilute nitrio acid in 10 minutes is 
I negligible at temperatures up to 25® C., even when the 
i concentration is as high as In per cent, but if the time is 
I increased to one hour or more it, becomes appmsiable, 

I especially m summer time. To overcome this def^^t 
' m Kellei 's prowss, Howard lias projiosed to carry out the 
j treatment for li hours in ice cold water; but since the 
I reaction is complete in 10 minutes at the ordinary tem¬ 
perature, it is obviously more convenient to carry it out 
I under these conditions. 

I Infuettcfi. i>f temperature .— Expi'riments 16, 16 and 21 
' were carried out to ascertain the rate of increase of 
oxidation of strychnine with rise of temperatuim, and 
prove that it is considerable. With Keller^s 9 per oent. 

I acid it has risen from 2*5 per cent, per hour at 18® C. to 
6*2 per cent, per hour at 30® 

I The iismp of nux t'oruica preparations. —The mixed 
alkaloids obtained by the process below were separated 
' by oxidation with nitrio acid of varying concentration. 

: In the cases that we liav© examined the strychnine has 
I formed from 33 to 54 per cent, of tlio total alkaloids. 

I Am an example, 10 c.c. of a trial 6uid extract gave 


No. 

Bnieine 
taken, grm. 

.Htr> chnlno 
takni. grin • 

1 

0-1.5 


2 

0-16 

— 1 

3 

0-K> 

_ j 

4 

0-15 

— 

5 

0-15 

_ 

6 

0-15 

_ 1 

7 

0-16 

— 1 

0 

__ 

0-16 

10 

— 

0-16 

11 

— 

015 

12 


0-15 1 

IS 

— 

0-16 1 

14 


0-16 

16 

— 

0-15 ; 

16 

— 

0-15 

17 

0-16 

0-15 1 

16 

0-15 

0-16 

10 

0-15 

0-15 1 

20 

0-15 

0-15 ( 

21 

0-15 

0-16 I 

22 

u-s 

01 

23 

U-16 

0-15 

24 

0-15 

0-16 ' 

25 

0-16 

0-16 

26 

0-16 

0'1& I 

1 


Proportion of 
(lilutt; ui'id HE 


Nitric Arid, ' 


Stoeder 

.stoftder 

Keller 

Keller 

(•ordin 


Gordin 

Gordin 

(iordln 

Gordin 

KeUer 

Gordin 

Keller 

Keller 

Gordin 

Gordin 

Gordin 

Gordin 

Gordin 

Keller 


1 grnii. per 

1 100 c.c. 

1 Time m 
ntnis. 

i Terap.t 

1 Ktwitlue 

1 in grm 

6-5 

10 

j_ 

0-014 1 

6-6 

60 


0-001 1 

0-0 

90 

1 — 

0-002 

»-0 

10 

1 - 

0-003 

6-3 

JO 

1 — 

0-00.8 1 

5-0 

to 

1 — 

0-005 1 

7-0 

10 


0-OOS 

6-2 

do 

! — 

0-151 

7-0 

10 

— 

0-150 

8-8 

10 

1 _ 

0-140 

8-3 

10 

j _ 

0*150 

8-3 

10 


0-151 

8-3 

60 

I 

0-146 

0-0 

90 


0-146 

8-3 

10 

1 SO" 

0-146 

0-0 

90 

80" 

0-136 

9-0 

360 

18" 

0-142 

ft-.T 

180 

1 38“ 

0-144 

S-3 

10 

I — 

0-153 

8-8 

10 


0-161 

8-3 

30 

! ao" 

0-146 

8-3 

to 


0-100 

9-0 

90 


0-147 

15-0 

10 


0*151 

5-0 

10 

«... 

0*165 ) 

6-0 

10 

“ 

0*108 ) 


llemarla. 


residue included brucine. 


! residue Included btuolae. 


resldne included bracins. 


sUychnlne In the 1(^-15 c,c. of dilute sulphuric add. as In Uie above methods, the mixture 
aas^ndtS^n*tt' sulphate crystallises out on cooling. The nitric acid was always added to the solution with the orystoM 

t The experiments were all carried out at temperatures between 14" and SO" C.. except thoee ipedally mentioned. 
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0*343 grm. of total alkaloid. This, treated by Gordin’a 
prooeas, gave 0*141 grm. of strychnine, after 10 miiiutos 
which therefore formed 41*2 per cent, of the total alkaloid. 
Ten 0 . 0 . of the same fluid extract treated for hours 
by Keller’s process gave 0*138 grin, of strychnine or 40*25 
per oent. of the total alkaloid. 

Extraction of tht aikaloids .—Wo found the most con¬ 
venient method of obtaining the mixed alkaloids was to 
use 10 c.c. of the fluid extract. 50 c.c. of the tincture, or 
3 grms. of the extract, in the former cases removing the 
alcohol by evaporation, and treating the residue with 
just sufficient cold water to form a syrupy, cloudy fluid. 
This is transferred to a small separator, and the vessel rinsed 
out with a few drops of water, 2—3 volumes of chloro¬ 
form and about 1 grm. of powdered sodium carbonate 
added and the mixture thoroughly agitated. (If a 
solution of sodium carbonate is added, or it the extractive 
is mixed with too much water, resinous matter is thrown 
out in a form that causes bad emulsions.) The chloro¬ 
form JH separated and the residue extracted twice with 
more chloroform; the chloroform is mixed and rinsed 
with a few c.c. of water, most of it is distilled oil and 
shaken into dilute Hulpliuru* acid in tliree successive 
stages; the alkaloids ure again shaken into chloroiorin 
after making tlie solution alkaline, the ohlorotonn is 
rinsed and distilled olT and the mixed alkaloids wciglicd. 

If the amount of strychnine only is rt?i|uirod, the alkulouls 
may be shukoii from the lii-st concentrated chloroform 
solution into a known volume of 3 per cent, sulphuric 
acid and the nitric acid at once added. For this purpose 
we prefer to usea total of 33 c.c, and add 3 c.(\ of nitric 
acid of sp. gr. 1‘42. 'I'ho quantity of dilute acid m 
Keller's and Stoeder's methods (10 c.c.) is too small to 
effect this operation completely. 

Wo wish to direct atUmtioii to the following }>ointB, | 
which do not appear to have been sufficiently empliasised, , 
but which lire essential it accurate results are to ho j 
obtained:— | 

Part of the product of tlie action of nitric niiid on | 
brucine is of a very iechle acid or plienolic character, 
and the nature ami amount ol the alkali which is used 
to render the solution alkaline, previous to shaking it 
up with chloroform, has to he chosen accordingly. It 
is necessary to employ an oxocss of caustic soda or potash 
as was done hy 8toe<ier and tlordin. If sodium carbonate 
is used, much of tlio dcconqiosition products puss into 
the chloroform—thus in one ox|>erimont 0*3 grm. of brucine, | 
after complete oxidation by nitric acid, yielded 0*170 grm. 
to chloroform, m presence of a slight excess of sodium 
oarbouate, and iii another case 0*2 grm. of brucine yielded 
0*091 grm., in a tliird, with a large excess of sodium 
carbonate, 0*3 grm. yielded 0*073 grm. to chloroform. 

With excess of ammonia the error is smaller, as the 
following results show—0*16 grm. of brucine, after oxidation 
yielded in one experiment 0*055 grm., in another 0*045 
grm. to chloroform, using a shglit excess of ammonia. 
When a large excess of ammonia was used, 0*2 grm. of bru¬ 
cine gave in one experiment 0*014 grm. and in another 0*015 
grm. These residues were always coloured, and almost 
entirely soluble in dilute soda solution, l>emg free from 
brucine. 

When excess of caustic soda is employed to make the 
liquor alkaline, the oxidation products arc almost entirely 
retained by the aqueous solution, the mean of six expen- 
meats with 0*16 grm. of brucine being 0*003 grin, absorbed 
by chloroform. 

When solutions containing brucine are treated with 
dilute nitric acid, we have freiiuently observed that no j 
reaction occurred, ami the solution has sometimes i 
remained colourless for an hour. This result we have j 
found depended on the presence or ahsonco of nitrous ! 
acid in the sample of nitric acid employed. Wo found i 
that dilute nitric acid free Iroiu nitrous acid had no ' 
oxidising action on brucine. This we lind lias already I 
been shown by Pichard {Comptes rend., 18911, 090), 
whoso results, liowever, appear to have escaped other 
writers. 

Pichard found that mixtures of brucine and potassium 
nitrate remained colourless when treated with dilute 
bydroohloric acid) whereas w*b.ou potassium nitrite was 
used instead of the nitrate the usual red colouration was | 


observed, and he proposed the reaction as a test for 
the detection of small quantities of nitrites. Neverthe¬ 
less, it is very doubtful wo think, if pure nitrous acid acts 
on brucine, for tlie oxidation does not proceed unless 
nitric acid is present also. 

Solutions of nitrous acid at temperatures above 0^ C.» 
decompose according to the e(||uation, SHNOgstHNOg-f 
HaO*f2NO. Piohara’s reacting materials, therefore, 
contained nitric acid. We have tried the action of 
dilute sulphuric acid on brucine, mixed with several 
times its weight of sodium nitrite, in flasks kept at 
different temperatures. At 0® G. the solution only 
slowly assumes a pale orange oolour, and the brucine 
is hardly acted upon, whilst at 20® C. the decom¬ 
position is only slow, t.e., 0*15 grm. of bnioine and 
1*1 grm. of Bouium nitrite, dissolved in 30 c.c. of 6 per 
cent sulphuric acid, after 30 minutes yielded 0*142 grm. 
of brucine, and a repetition, in which 60 c.c. of dilute 
sulphuric acid was used, gave the same result. On the 
other hand, the addition of very minute quantities ol 
nitrites to dilute nitric acid, are sufficient to bring about 
the oxidation of tlie brucine ; thus 0*5 c.c. of a 1 in 1,000 
Bolulioii of sodium nitrite, w'as sufficient t<» at once start 
an ex>ieriment whicli was remaining colourless, and the 
brueme was completely oxidised iu 10 minutes. 

Exjieriments were made with more concentrated nitric 
acid, to ascertain if this would refuse to react with 
brucine, if it had the nitrous acid numived from it. 
Preliminary troatmeiit with small quantities of urea 
enabled us t(.» obtain an n<‘id cuntaiiiing 20 per cent. 
HNOg, that hail no action on hrueme, but with more 
eoncentrat(‘d acid the reaction took ])laee more or less 
readily, tlio decomposition being mcn'ly retarded for a 
few Hftc.onds. 

yilhorrad (this J., 1900, 150) has rci'cntly di*awn atten¬ 
tion to the difficulty exiienenced m freeing strong solutions 
of nitric acid from traces of nitrous acid, and we thought 
that there might be minute traces present, that even urea 
would not act upon. This appears to l>e the case, for w© 
find that by treating nitric acid with minute quantities of 
barium or sodium j)eroxide, we can obtain a solution 
containing 60 grms. HNOa per 100 c.c., which does not 
act on brucine after standing some hours. We could not, 
however, obtain acid of Bp.gr. 142 that would not react."' 
The commercial pure acid of sp.gr. 1*42has always incur 
experience effected the oxidation of brucine, when added 
to solutions containing it, the reaction commencing at 
the instant of contact. Other oxidismg agents such as 
chromic acid, potassium permanganate and ammonium 
persulphate were nut effective. 

Urea reacts must effectively when the mixture is heated, 
the peroxide on the other hand acts best at the ordinary 
temiieratuix'. Yoluiuotric eHtimatiun with potaasium 
jiermaugariatc, as employed by SillKurrad, is not a 
sufficiently delicate method for detecting such minute 
quantities as are left after urea treatment, and brueme 
is a more delicate test. We may say that the acid 
purifled iu this way contains traces of some substance—* 
presumably hydrogen peroxide—that reduces perman¬ 
ganate. 

The intense orange red oolour, observed when nitric 
acid acts on morphine, has boon generally employed as a 
qualitative test for the latter. It, however, forms a 
colourless solut ion m our s^ieoially purified 50 per cent, 
acid. Doubtless nitrous acid plays a jiart in many other 
oxidations with nitric acid.t We do not attempt to 
explain the nhenomenon, but it recalls the behaviour of 
the trace ot water vapour, necessary to bring about 
the cumbiiiatioii of some gases, such as hydrogen and 
oxygen, by the electric spark. 

Vondu^on .—Wo find that both Stoeder’s and Gordin’s 
conditions load to slightly more accurate results than 
Keller’s original process. Of the two, Gordin’s should have 
the preference, as it is more expecUtious. In any case, 
the short nitric acid process is capable of accurate results, 
if the following points are attended to:— 

i. For an amount of total alkaloid up to 0‘4 grm., 
the reacting solution should contain at least 7 per cent, 

of HN Og._ 

* Compare Berthelot, Comptes remS.. 1808, 137, 148-100, 
t ra* Bay. J. 0. S.. 1005, 171. 
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2. Tho reaction should be stopped after 10 minutes, 
when the bnioine is entirelv oximsed. 

3. The tem^rature shoula not exceed 25° C. 

4. Excess of caustic soda or potash should bo used to 
liberate the strychnine, never sodium carbonate or 
ammonia. 

5. The nitric acid should be added in the form of acid 
of sp. gr. 1 *42, and not more dilute acid, otherwise it may be 
necessary to add a trace of a nitrite, to start the 
reaction. 


DlscirssioN. 

Mr. Whuten said it was novel to learn that the presence 
of nitrites or nitrons acid in nitric acid was necessary for 
the decomposition. He rerluced the temperature at which 
the action took place to as low as -“20° C., and found tlmt 
at that fem]>craftirc practically no decomposition took 
place. Ho did n<»t consider that it was in any way due 
to the presence or absence of nitrous acid, that at such a 
low temperature dccomposit’on was not etfecti’d. The 
acid was 60 per cent. (1420) acid. Passing on to the 
question of time occupied, the nuiliors mentioned that 
with 9 per cent , solution an hour and a half was said to bo 
neixissary. The process recommended by the New 
United States Pharmaeopma was Hlxmt 9 ]»er cent, 
acid of sp. gr. 1 ■4‘20, and the time stipulatcd was 10 minutes 
at the temjx'ratuio apparimtly of the lalioratory. not 
reducing it to any particularly low temperature. He would 
remind Mr. Reynolds, that in that solution there was 
nearly 3 per cent, of sulphuric acid present, and that the 
sulphuric ac'id liad a considerable effect. If the nitric 
aciu they rt*conimended were used without the sulphuric 
^id being pivsent, the decomposition was much more 
alow, in fact, the sulphuric acid ])layed an important part 
in the decom|X>aition. The observation n^spectinff the 
necessity for the use of caustic alkali such os soda, ho fully 
endorsed. If these ex{X*rimcnt« were carried out with 
ammonia, they w(*ro not very reliable unless the resulting 
strychnine was determined by standard sulphuric acid; 
then there was not much harm done: otherwise if any 
attempt were mode to weigh the resulting alkaloid it wa^ 
essential tiiat caustic alkali should be used—preferably 
aoda. He was not quite clear whether the 9 per cent, 
nitric ac5id referred to was used without the addition of 
sulphuric acid or in ( imncction with it. If sulphuric acid 
were present, it might account for the hours said to be 
necessary for the decomposition. 

Mr. Carr thought that sutricimt emphasis had not been 
laid upon the necessity of ensuring that the nitric acid used 
contained nitrous acid. As a matter of fact, Mr. Reynolds 
was led to this enquiry by coming across some nitric acid 
which was free enough from nitrous acid not to oxidise 
the brucine when the teat was carried out in the ordinary 
way and at the ordinary temperature. 

Mr. Rxvnolds, in reply to Mr. Whiffen, said in every 
ease the reaction w'oa carried out in the presence of sulphuric 
acid—either 3 per cent, as recommended by Gordin 
or 10 per cent, as recommended by Keller. The time recom¬ 
mended by Keller in his original process was hours, 
but as they stated it was altogether unnecessary, the 
reaction being complete at the end of 10 minutes. The 
conditions, as laid down in the United Stat<'8 Pharma- 
oojxcia, were taken from Gordin’s paper. 


ABSORPITON OF GALLIC ACID BY ORGANIC 
COLLOIDS.* 

BY W'. P. DEBAPKn, P.I.C., AND A. WILSON. B.8C. 

r In a previous communication (Proo* Oum. Boo., 22. 
70) we have indicated the general reactions which take 
plaoe when gallic acid is absorbed by certain organic 
colloids (see also this Journal, 1905, 233). We now 
in detail the results obtained. These seem to throw 

* Taken aa read, 


I further light on the nature of dyeing and tanning opera- 
! tione generaily. 

i The amount of gallic aoid absorbed on the formation of 
: a tannic aoid gelatin coagulum was ffrst determined, 

I A solution of “ coUin ” prepared by the method recom¬ 
mended by Parker and Payne (this J.. HK)4, 649) was 
taken as a typical example of on organic coUoid which ia 
; not coagulated by heat alone. The copper sulphate 
I method of estimating this acid described by one of us 
(Chem. News, 90—111) was used, precipitation being 
brought about in the presence of calcium carbonate, 
i the tannic and gallic acids being separated by the lead 
I method. 

! The addition of gallic aci<l to a solution of “ooUla** 
' is without visible effect even after several houm’ standing. 
; Tannic acid causes an immediate precipitation, in the 
])resencc or absence of gallic acid. The tannic acid used 
ill these exrieriments was the purest obtainaUo. It 
contained a slight amount of gallic acid which was allowed 
for. Tannic acid (25 grms. per litre) and gallic aoid 
(12*5 grms. jier litre); wtw alter mixing in the required 
proportions, made up to tKl c.c. with water. Thirty c.c. of 
. collin was then added to the mixture in each case. CoUin 
. is more sensitive than an ordinary solution of gelatin. 

I It was, therefore, chosen for these expenmonts, but results 
! of a similar order were obtained with gelatine. 

! After standing 10 minutes, the precipitated coUoid was 
! filtered off, an<l the gallic acid remaining estimated in 
; 60 c.c. of the lUtrate, the copper sulphate solution being 
I of a strength of 15 grms. per litre. In series I., the 
i quantities taken were :— 

Thirty c.c. ofgaUic aoid + 30 c.c. “ Collin ”*f tannic acid 
' solution, and water to make up to 120 c.o. The foUowing 
j table shows the amounts of gallic acid carried down by 
! increasing quantities of tannic acid :— 


No. of 

Volume of 
tauulo acid 

1 OaUlo acid carried down. 

! ■■ ; 

Expt. 

solution used. 

OH C.C. CuS04j 

percentage of 
amount present. 


c.c. 


per cent. 

1 

2 

S>2 

7»7 

•» 

6 

4'S 

11-6 

U 

7-5 

17*2 

42 

4 

10 

21*2 

68*3 

5 : 

1 ir> 

S0*2 

71*9 

6 ' 

20 

,'IS'2 

88'0 

7 ■ 

so 

80-6 

I 

9e>2 


(See curve No. I.) 

In the second series of experiments, the gaUio aoid wm 
added after the precipitation of the tannic aoid by ooUin; 
the object being to aetermine, if pimsiblo, the manner in 
which gallic acid was removed from solution. The tannio 
acid solution was mode up to 60 c.c. by ad^tion of water, 
and the collin and gallic acid solutions were then added. 

After standing 10 minutes, the mixture was filtered, sAd 
the amount of gallic acid remaining in the filtrate was 


No. 1. 



Addition of reagents (N/1 solution). 
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OHtJinated as Inifore. It waa obaervcd that tli© addition 
of gallic acid entirely altered tlie character of t^ precipi¬ 
tated colloid, for, 'vnilat the “ tannin ooUin ” precipitate 
or roagulum was so finely divided as to give the ap|>ciarance j 
of milkiiiesH to the liquid, the addition of gallic a<‘id to the j 
milky liquid causi’d the solid to sejmrato in Hocks, i 
leaving the suporiiataiit solution clear. 


i 


Expt. 

Tannic acid 

' Amount of Rallic acid absorbed. 

No. 

solution. 

0 * c.c C'uHO* 

H* percentac*" of j 
amount present. j 


c c. 


per cent, 1 

1 

2 

7-2 

17*:; ( 

2 

6 

12-H 

30*0 

a 

7-6 

21-0 

60-4 

4 

10 

24-H 

no ' 

5 

IS 

34-2 

8 U 

6 

SO 

40-1 

07-3 1 

1 


(8ee curve No. 2.) 

These, figures indieati^ that the gallic ar*id is absorlied 
by the pr«»cipitatcd colloid rather than carried down by 
it at the time of precipitatitm, nr at least, that the one action 
takes place ets readily as the other, and U> the same 
extent. 

It was then thought desirable to detonnino the inHuence 
of a third sulistance, of the nature of an acid, on the 
absorption power that the tannin-colloid body exerted over 
gallic acid. With this object in view a senes of estimations 
was carrie<l out, m presence of varying quantities of 
normal acetic acid. 

The results olwerved arc indicated in the billowing 
table:— 


Ainoimt of gallic acid absorbed. 


No. of ' Acetic acid 
Expt { used. 


10 

20 

60 


: in c.c. Cus (,)4 


lfi -2 

K-S 

7-2 

5-1 

0-0 


percentage on 
j amount present. 


per cent. 
.12 
21 
17-:i 
12-2 
20 


(See curve No. 3.) 

In another iH»t of exjieriinents normal hydrwhloric acid 
book the place of acetic acul with the following results :— 

Amount of gallic add alMorbed. 


Expt. 

No. 


Hydrocbloric 
acid used 


In c.c. CU 6 IO 4 


percentage of 
amount present. 


10 

16 

SO 

26 


0-0 

4-S 

1*2 


per eent. 
42-7 
2;M1 
JI-6 
2-0 


(See curve No. 4.) 

It will be seen that the presence of a strong and influ- 
•nces til© reaction considerably, 25 c.c. f»f normal hydro* 
'hlorio acid being sufficient to altogether prevent the 
absorption of gallic acid. In order to determine whether 
my of the acid hod been absorbed by the tannin-collin 
precipitate, the amount of hydrochloric acid present in 
10 o.ts of the filtrate was estimated by titrating with 
lormal sodium hydroxide. The result obtained proved 
)hat none of the hydrochloric acid had been absorted. 

There is, therefore, no evidence that the stronger acid 
’©places the weaker one in the coagulum. When esti- 
natihg tho hydroohlorio acid in the filtrate, it was noticed 
ihat a precipitate formed at the point of neutralisation, 
vhioh dissolved upon the addition of excess of sodium 
lydfoxide indicating that the original action is a revereiW© 


one. Tho experiment was repeated in the absence of 
gallic acid, and the same reaction was noticed. It is 
not clear whether tlie “ tannin-coUin *’ compound is 
slightly soluble in excess of acid or alkali, and insoluble 
in a neutral solution ; or whether tho tannin-collin com¬ 
pound is broken down in presence of excess of either of 
these reagtmts. The disturbing influence of a tlird 
substance of the nature of a salt was next investigated. 
Tho first salt taken was aiumoniuin chloride, the jiro- 
portions present Isung as before. 

Tho following results were obtained :— 


Volume of Amount of gallic acid absorbed. 


No. of 
Exjd. 

1 normal 

I ammonium 

1 chloride 

1 solution 

1 

c c. 

2 

5 

» 

76 

4 

10 

5 

20 

A 

30 

7 

60 


.c. CuSO* 

pcrcentaae on 
amount present 

22*2 

per cent. 

63*3 

22-5 

53*8 

23-0 

66-0 

24-8 

eo -0 

28*8 

77-3 

32-3 

87-0 

40>0 

07-0 


(»Soe curve No. 5.) 


These ex|>erimcntK were then extended fo other salts. 
Normal sodium chloride was sul^stituted for aiuinomum, 
chloride, with the following result: — 


Expt 

No. 


1 

li 

4 

6 

6 


Volume of ! 
sodium (-lilurlde 
solution. 


Amount of gallU’ and absorbed. 


a* c.c. CuSO, on 

* amount present. 


c.c 

6 

10 

20 

30 

60 


' 26-2 

\ per cent, 

j 01-1 

26-8 

1 05 

33-.H 

I 82 

37-4 i 

! 90-7 

37-0 

91-7 

liS'H 

93-2 


(See f’urve No. O.") 


TlifUL- figures sljow that thp inliueiice iif a salt on the 
reaction is exactly opposite to that exerted by an aeid, 
the amount of gallic acid carried down inereasiiif' with the 
addition of the salt in solution. 

In order to determine tho extent of tlie absorption 
jHiwer of colloids in the solid state in the absence of tannio 
acid some experiments were carried out with thin loaf 
gelatin:— 

KxperimciU /.—30 c.c. of gallic acid and 1-8 grms. of 
gelatin were added to 90 c.e. of water ; the mixture wag 
allowed to stand 2i hours, and then filtered. The result 
indicated an absoiption of 7 per eent. of the gallic acid, in 
sohitioii. 

ExiK’rtmeti/ 11 .—The same quantities were again taken 
and Uie mixture allowed to stand 24 hours. In this cose 
tliere was practically no alworption, but much of the 
gelatin had gone into solution. 

Hxperimfiu 111.—In tliis exiieriment 50 c.c. ammonium 
ehlorido (normal) were added to prevent the gelatin from 
dissolving. The quantities taken were:—1-8 grms. of 
gelatin, 40 c.c. of water. 50 c.e. of ammonmm ohloride 
solution and 30 c.c. of gallic acid solution. After standing 
two hours the solution was examined, and showed an absorp¬ 
tion of 21*4 per cent, of gallic acid originally present m 
the solutions. 

Kxytritmnt IV ,—In this case alcohol was substituted 
for. ammonium chloride solution, the quantities being: 
30 c.c. of gallic adld, 30 c.c. of alcohol, fiO o.c. of water and 
1-8 grms. of gelatin. After standing two hours an absorp¬ 
tion of 5*8 per cent, was noted. 

Bxperiment V. —1'8 grms. of gelatin, 80 o.o. of gallic add, 
3 c.c. of tannic acid water to make up 120 o.o. Allowed to- 
stand two hours j 10-2 per cent, of gallic acid absorbed. 

It will be observed tliat these results approximate to- 
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those obtained w})6q a soluble colloid (collln) was pre* 
cipiUtod by tannic acid. ! 

The presence of a salt distinctly increases the absorption, ! 
whilst the addition of alcohol reduces it. The presence i 
of a small (quantity of tannic acid also seems to increase | 
the absorption, but the slightly higher value in thin case : 
may be uue to the tannic acid preventing the solution ^ 
of a corresponding proportion of the gelatin. 

Albumin as a pree^pi^at%t^g agent .—With a view to > 
htuiing whether this absorption property of gelatin was | 
shared with other colloids, ext>erimentH were carried out i 
with albumin, using a standard solution of 60 grms. of , 
purest egg albumin per litre throughout the series. i 

Albumin behaves like collln in that a precipitate is at 
once produced with tannic acid, whilst a mixture of 
albumin and gallic acid solutions remains quite clear afUw : 
several-hours’standing. | 

Series I.— A mixture of tannic and gallic acids was , 
treated with albumin, the precipitate tiltorod off, and i 
the free gallic acid estimated in 60 c.c. of the filtrate. ' 
The process was exactly the same as that adopted in i 
the collin series, 30 c.o. of gallic scid bemg used and made \ 
up to 00 c.c, after adding the tannic aoiil; 30 c.c. of | 
allmmiu solution was then added. The following results 
were obtaineil:— 


(ittllic acid carried down. 


No. of j tannic acid 

Kxpt. I solution used. perccntatic of 

j as c.c. CuSOt amount present. 



1 c.c, 

1 

per cunt. 

1 

3 

20-3 

70 

3 

3 

SI *2 

75-7 


10 

S6-4 

8H'S 

* 

20 

Free taimicacid 
lirwent 

— 


It is clear from the above table that the “tannin-albumin” | 
compound absorbs gallic acid just ns freely os the tannin- ; 
coUin compound, and, therefore, there would be no j 
advantage in using albumin as a precipitant in the valua¬ 
tion of tannins of whiob gallic acid was a constituent in 
the place of gelatin or “ collin.” 

.Series II.—In these experiments the tannh' acid was i 
omitted, the precipitation of the albumin being brought , 
about by heat. /.--SO c.c. of gallic acid, 30 c.c. ' 

of albumin and 60 c.c. of water were usod. The mixture i 
was heated to 93"^ C., barium sulphate was added to aid i 
separation and the whole filtered. Gallic acid absorbed— j 
08 per cent. ! 

Experiment 7/.—The same quantities wen* again | 
taken, but this time the solution was heated to 100'' ('. J 
Gallic acid absorbed = W) per i^ent. 

Tliese results show that tlie presence of tannic acid is I 
not necessary for the absorption of gallio acid, the ' 
condition required being contact with an maolublc colloid. ' 
The influence of salts on the absorption power of albu- ! 
min 18 the same ns was observed m the case of gelatin. : 
The influence of ammonium chloride is shown in tiie 
following example :—A mixture of 30 c.c. of gallio acid, 

10 c.c. of tannic acid, and r»0 c.c. of N/lO ammonium 
chloride was treated with 30 c.c. albumin and filtered. 
Analysis of the filtrate showed that the whole of the ; 
gallic acid had been absorbed. 1 

7’he effect of the precApitation of olhumin by atcohol in \ 
the. pre.dcnce of gallic acid, ’riie quantities taken were : — | 
30 c.c. of gallic acid and 30 c.o. of albumin with varying I 
amounts of alcohol: the solution was made up to 150 c.c, , 
with water. 

Three experiments were carried out in which the 
amounts of alcohol useil were 30 c.c., 60 c.o., and 90 c.c. : 
respectivelv. In each cose practically the whole of the i 
gallic acid remained in solution. The fact that no ! 
absorption takes place in the presence of alcohol is of ! 
interest. - 

In the fifth series the precipitation of albumin by 
alcohol and t&nnio acid was studied. The quantities 
taken were as in the lost experiment. The tannio acid, 
alcohol and water were mixea together, and the iJibuinin j 
added last. The results obtained were:— { 


Expt. 


Volume of Peroentsae of 

Atoobol us«(l. tannic acid absorbed. 


1 


I 

I 


70 

50 

0 



per cent. 
10 
20 
00 
n 


Tlie amount of tannic acid precipitated decreasing 
with the increased addition of that reagent. The bearing 
of those figures on the dyeing and tannin actions is noticed 
later. The action of alcohol is specific: it reduces the 
ahsorptiou of tannio and gallic acids by the precipitated 
alhuinin. 

yVifj effect of .he preftencx of guUic arid on the precipita¬ 
tion of the. “ tannin-albumin ” compound. 

To a solution containing 15 c.c. of albumin, and 40 o,o. 
of water, 15 c.c. of tannic; acid were adiled. 

The solution became cloudy, but no actual nrocipitate 
fell; on the further addition of 10 c.o. of gallic acid an almost 
complete separation of the albumin compound took place. 
This point would seem to be of interest in connection 
with the iannmg of leatlier, indicating the probable 
action of gallic acid in tlio presence of tannic itcid. It 
is even possible that with tannic acid of absolute purity, 
no precipitation would take place with auch substances 
as albumin. An acid of such purity lias never been 
prepared. It was, therefore, impossi\>le to investigate 
this point. 

It is interesting to note also that when ilie proportion 
of water present is rediu‘e«l. the following results were 
obtained : — 

1. 15 c.c. of albumen, 49 c.(‘. of w’Rter and 15 c.c. of 
tannic acid (site aliove). 

2. 15 c.c. of albumin, 29 c.c. of water and 15 c.c, of 
tannio acid. 

There was more precupitate than in 1, but tlie addition 
of 19 c.c. of gallic acid greatly increasod it. 

3. 15 c.c. of albumin, 10 c.c. of water and 15 c.o. of 
tannio acid. 

There was more coagulation than in 2, hut the addition 
of the gallic acid solution still increased it. 

4. 15 c.c. of albumin and 15 c.c. of tannic acid. 

A bulky prt'cipitatc was obtained wliich was not visibly 
increased by the addition of gallic acid. 

Further consideration will be given to tins matter. 

'Phe nolure of the tannin albumin coagulum. —Tlie follow¬ 
ing figures show the proportion of tannio acid absorbed 
by a precipitated tannic acid albumin coagulum. The 
amount of albumin taken was 1*2 grms. and the total 
volume of the solution Inung 120 c.c. in oach case. 


Expt. No. 


1 

.H 

4 

5 
C 
7 


Tannic aclil used. 


Tanulc acid absorbed. 


grms. 

grms. 

U'37f> 

0-37S 

0-5 

0<45 

0'76 

0-46 

1*25 

0«60 

1‘76 

1*0 

2-5 

1‘27 

3-5 

1>4& 


The amount of tannic acid in Experiment I. was jiwt 
Hufiicient to precipitate the albumen present. These 
figures indicate that the tannic acid is absorbed by the 
coagulum. There is no evidence of chemical action so 
far as these figures go. 

In view of the above results it was coiuidored important 
to test the action of different rea^nts (salts, acids, aloohol, 
fto.) on the power of absorption exerted bv silk over 
tannio and gwio acids. At present it is only proposed 
to submit the figures obtained when aloohol was the reagent 
used. 

Thirty o.c. of tannio ooid wore used with varying 
amounts of ^oohol mode up with waters 120 o.q. In 
each case grms. of boiled-off silk were left in oentoot 
with the solution for 2} hours, and the liquid wm tiien 
examined for tannio acid* 
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E’tpt. j Alcohnl uwd. ' Tannic acid absorbed. 


1 

q 

» 


o.r. 

0 

70 

DO 


per cent. 
15 
4>R 
1-2 


It IB inlorcBtinff l-o not<‘ tliat with this c-rdloid (iihroin) 
pr«<'UoRl]y tlip Name roHult was obtained as witli fifdatin 
and olbuinin iCHpeetjvelv. The presence of alcohol 
diminiRbes the amount of tannic acid absorbed by the 
fibre. 

This r«»action seema parallel to the extraction of the 
colour from silk rlycd with Night Blue by trt'atment 
with alcohol. Knecht claims that he isolated 
the Night Uliie amino acid coin|>ound from dyed 
silk, and stafcH that the existence of this compound 
jndicat(‘K that a chemical eoinbinaiion has taken idacc 
lK*fwecn Hilk and dye, and that tliis comiKumd is Holuble, 
in alcobol or Iw'nzenc. Sf» far as our cx|)t‘rimenlH go wo 
find no indication Hint siieb an action takes place m tlie 
cases under n'view', but ratber that the altered solubility 
of the two acids accounts for tlu' reduced absorption by 
the organic eiflloids in presence of alc(»hol. 

We hojie to study this subject in grcat<T detail. 

Ahsor-jifion of tannic and gallic Of.id hy hide 'jxmdcr or 
leather ,—Working on the lines n^lopted in the foregoing 
experiments, w© found that the presence of alcohol prevents 
the absorption of tnnnio and gallic acids by hide powder. 

Two examples illustrate this 

E^perment /.—1*8 grins, of hide powder, 90 c.c. of whaler, 
and 30 c.o. f)f tannic acid were alltiwcd to stand two lujiirs, 
filtered and examined; 72 jkt cent, of the added tannic 
acid was absorbed. 

Ex’^minu'nt 11. —1*8 grins, of bide powder, fK) c.o. of 
alcohol, 30 c.c. of tannic ac id were used. After standing 
two hours this also was filtered and examined, wlion it was 
found that only 10 }»er cent, of tannic acid liad b«*<«n 
absorlied. 

So far as this goes, it indicates that the process of 
tanning is of the same nature as that of dyeing, and that 
lioth nroeesscK arc siinilor in their effect to tin* absorji* 
tion 01 these acids hy gelatin or albumin. 

The conclusions drawn from these oxixTiments arc as 
follows:— 

1. That the tannin-gelatin coaguliim readily absorbs 
gallic acid is confirmeil. 

2. The removal of the gallic acid is indoijendcnt of the 
actual precipitating jirocess of the tannin coagulum. 

3. The degree (»f absorption of gallic acid js greatly 
infiucnced by the ])resenee of other sulwtances: 

(a) Solutions of salts tend to increase the al-worption 
factor. 

(b) Acid solutions rediioo the proixirtioii of gallic aeld 
absorbed. 

(c) Alcohol in suflicient quantity altogether prevents 
the absorption of both tannic and gallic acids. 

(4) Absorption takes place with solid gelatin, but at a 
reduced rate. 

The effect of adding salt, solutions, and alcohol, is the 
tame as when a disHolveil gidatin (collin) is used. 

5. Albumin liehavcs like gelatin when used as a 
precipitant for tannins. 

6. Albumin precipitated by heat absorbs gallic acid as 
readily as when the precipitation is brouglit alxnit by 
tannic acid from amieous solutions. 

Hie jiresiiiice of aloohol givatly modifies the reaction. 

7. Acids and salts infiuence the rate of absoiqition as in 
the case of gelatin. The pnwnce of gallic acid infiiiences 
the precipitation of the tannic acid albuiuin coagulum. 

8. Ihiie silk fibre (fibroin) seems to possesa the properties 
of theso other cuUoida in its Indiaviour towards tannic and 
gaUic acids. 

9. Hide powder bidiaves like other colloids in the above 
rcMiecU. 

These results setuu to throw light on the solution state 
of these substances. It is shown that coagulation may 
take place by stages. A tanmc>acid>albumin complex, 
which is still in the pseudo'solution or hydrosol state, may 
be coagulated by the addition of gallic acid. Hie 


coagulum cousists of the three reagents inyolved in the 
reaction. It is assumed that in this special cose the 
addition of tannio acid inctreasea the degree of aggregation 
of tlie solute, and, by degrading its solution state, orings 
it within the range the action of the gallic acid, causing 
actual desolution’with separation of a coagulum. When 
this substance which causes dosolution is in a state of 
pseudo solution it may be carried down in large quantities. 

One of us (Dreaper, this J., 1905, 233) recently advanced 
the hyyxithcsis that the desolution effects obtained m 
dyeing seem to indicate that “ within certain limits of 
ooiicentration. and when once an equilibrium has been 
established, and when the action is a reversible one, the 
aggregates in any jiseudo solution system are of equal 
size, tills state l>t»ing brought afcout by molecular 
imsrratioii.” Thcs<i results seem to confirm this view, 
wliich has already receiveni tlie general supjxirt of Linden 
and Pic’t«)ii (Trans. Chem. Soc., 1905, 1933). With very 
(“(uiceiiUated s(*hitioiis of gallic acid and albumin, where* 
it is assiimeil the state of aggri‘gatiou is eorrespondingly 
great, coagulatum may even take place in the arisenoe of 
tannic acid. The t'xact conditions of this reaction are 
! being observed. 

1 The infiuence of the ratio of solution/solute in these 
i <‘X]>erimeTjts indientes the close relationship existing 
lwtw<?en them even in these abnormal cases of ]>8eudo- 
J solution. 

j The mlluencc of the presenee of alcohol on tlie formation 
I <if a taiuuc acid euagiiluiii indicates that the action is of 
I the same order in the ease of both tannic and gallic acids. 

I ('oagulation is indiuixl under suitable conditions of 
' solution by l>o1h acids deiJendmg on the state of aggrega¬ 
tion of the colloid. As tins mercasca, the action of theso 
acids is eoiTe8])ondingly increased, until a TKunt is reached 
when even gallic acid is able to c«>agulate the colloid either 
m th<t presence or absencci of tannic acid. In the latter 
ease, under conditions which would otherwise 1 k*> outside 
the coagulating limit. The normal stale of equilibrium 
may also be disturbed by the presence of a soluble salt 
tir Tt>y the presence of another ifacting colloid, in the 
presence of aleoliol m which tht^ tannic; and gallic acids 
are more soluble if the reactions involved are due to 
absoryition, the results obtained would be of the order 
indicated. In the pn^wnce of acids (hydrochloric otud) 
the reduced action is jiartly due to the gidatin and tannic 
acid, both Ixung present m the soluble state as well as in 
the eoagulum. 

In any cose an equilibrium is established which may or 
may not lead to actual coagulation. The n^sults deyamd 
oil the relativi; yirojxirtions of the substances present and 
the ratio of scdulion to solute. 

Further work will lx; undertaken to determino the 
reactions, if any, with inorganic eolloida and also the 
further study of this subject giuicrally. 


Newcastle Section. 


Meeting held at A rms/rowg College on Thursday, 
February i5th, J9iH>. 
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i 8 CHKIBLKR’S APPARATUS FOR THE DETElt- 
MINATION OF UARBONIO ACID IN CARBON- 
ATES; AN IMPROVED CONSTRUCllON AND 
USE FOR ACCURATE ANALYSIS. 

HY S. H. COLLINS. 

1 'Ue estimation of the carbonic acid in those carbonates 
which arc readily decomposed by hydrochloric acid is 
one of the commonest determinations that fall to the lot 
of the analyst. The relative simplicity and rapidity of 
gasometrio methods causes the analyst to prefer such 
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methods over othm, Scheibler’s method being one of the 
best known modes of obtAining And measuring the gas. 

As has been pointed out by other writers, some forms 
of Soheibler*8 apparatus are inAoourate. For example, 
Mr. A. D. Hall, in the Journal of the Chemical Homety, 
1902, Trans. 81, writes, “ With small proportions of calcium 
carbonate, 0*5 per cent, and below, Sohoibler’s app^atns 
becomes unworkable, for all the gas produced remains in 
the reacting acid,” and A. Amc»$, in the “Joum^ of 
Agricultural Science,” 1906, 322, writes The volumetric 
method of Soheiblor also cannot i>e used for soil containing 
only 0»6 per cent, of lime because all the carbon dioxide 
remains in solution in the decomposing acid.” But I 
find that O’Ol per cent, of carbon dioxide is well within the 
limits of the apparatus I use, and indeed O'OOl per cent, 
could be measurefl, if there were any use in doing so. 

The errors in Sohoihler’s method are duo to several 


causes:— 

(1) Temperature.—In gas analysis having any preten¬ 
sions to accuracy, the effect of temperature is most 
important. In Schoibler’s method, the gas given off on 
adding acid to a carbonate is only a fraction of the total 
gas dealt with, there always being a ooniparalivoly large 
amount of air present; the effect of temperature is m 
conseiiuonce multiplied. For example, it the carbon 
dioxide evolved be 16 c.c. and the air in the apparatus he 
150 O.C., then the error due to temperature is 10 times 
as much in Scheiblor as in other gas ttnalysis. The 
measurement of temperature must, tlierefore, Ih) very 
exact, for which purpose a wator-cooliug arrangement 
is absolutely essential. 

As a compromise of all tlie considerafiotiH in this ]»aj)er, 
I think that for ordinary work a decomposing flask of 
160 c.o. will prove to be tlie Iwst size. If in such a flask 
the volume occupied by substance, aci<l, Ac., be 14 c.o., 
then there will be 130 c.o. of air in the flask, on which a 
variation of 0*4° C. will cause a variation of 0*2' c.o., fspial 
to an error of,l per cent, on 20 o.c. of carbon dioxide. 
Owing to the heat of ooinhination of roa<;tiiig suhstanees, 
change of temperature of room, presence of operator, &e., 
I find in praotioe that 2 litres of wat,or ar<^ necessary to 
obtain a sufficient uniformity ot temiMirature. The loss 
surface exposed by the wator-coolor to the air of the room 
the bettor; also muidi can ho gained by making all parts 
of the apparatus (jontribuU' to thus oonstauey of tem^iera- 
turo. At oneo the simplest and most efficient means of 
obtaining those ends is to bodily sink the apparatus under 
water, and the improvement i propose in construction 
is principally obtained by that means. 

The suggestion has been made by many other workers 
that the size of the decomposing vessel might l*e diminislied 
hut this solution of the difticulty only im-reasos other 
orr<»rH, which I now proiioso 1<> deal W'itli. 

(2) ••^olvhUity of the carbon dioxiik in (he wuter atul acid 
•uhcaI to decompose the carbonate .—The amount of carbon 
dioxide dissolved in the acid liquors can ho oahmlated 
from the known laws of gases. At 16" (\ water dissolves 
its own volume of gas measured at the partial pressure 
which it is exerting on the acid or water, the volumo of 


gas dissolvoii being:— 

volumo of water x 


volume of carbon dioxide 
volume of total gas 


Let- 

/=tho capacity of the decomposing flask in o.c. 

a»the volume of acid used in c.c. 

g=sthe volumo of gas measured in the burette in c.c. 

« = the number of c.o. of gas dissolved by 1 c.o. of 


water. 

v^the true volumo of gas in c.c. 

Then the amount of gas dissolved is — 


and 


Further let— 

B»th.e height of the baroinotor in millimetors. 

I SB the temperature in degrees centigrade. 

* la a few special oases tiie viHume occupied by the solid to 
be ttfted must be subtracted from the denominator, but, aa a 
rule, this c^rreottoo Is aeadlsss. 


aqueous tension m milUmeters, 
tt>»the weight of substanoe taken in grma 
Then— 

ff (1 +/-:f|:::^)x(B-T) x o-i»64 

---»tho per cent, of CX)|ia 

760(1 + 3t) X ic 
the substanoe. 

Thu expressions 76U{1 T and s lieiug all functions 
of t are given together in Table 1. 


I'ABtE L 


For --- 


- 


- - - - - 

- ■ 

1 ‘ i 

760 (l+4t) 

T 

1 

§ 

j 12 ! 

703 

10 

Ml 

J3 

796 

11 

1*07 

' .U 

790 

12 

P04 

l.'V 

802 

18 

1*00 

10 

806 

14 

0*08 

17 

807 

14 

0<96 

18 

810 

16 

O>03 

10 

813 

16 

0*01 

no 

Hie 

17 

0*80 

1 151 

818 

18 

0-87 

22 

821 

20 

0*84 

23 

824 

21 

O'Sl 

24 

H27 

22 

0*78 

! 26 

830 

24 

0-76 

i 26 

i 832 

26 

0-72 

i 27 

1 836 

27 

0*70 

: 28 

, 838 

28 

0*68 

I 29 : 

811 

30 

0*66 

.10 

1 844 

82 

0*64 

31 

: 847 

38 

0-62 


849 

86 

0-80 

:i;{ 

852 

.37 

0*68 


866 

40 

0*66 

i jir. 

857 

42 

0-54 

' 30 

860 

44 

0*62 

' 37 

863 

47 

0*60 

i 3H 

866 

60 

0*49 

1 00 

868 

62 

0*48 

: 41) 

871 

1 

56 

0*47 


Some objections might bo taken to this formula. 

The solubility of carbon-dioxide in hydroohlorio aoid 
might l>e less than that in water. The acid used, how¬ 
ever, cannot conveniently be stronger than one part of 
strong acid to three of water, and cannot be much weaker 
than 1 to 10; the experiments have somewhat exceeded 
this range and give no indication of any error due to this 
causo, and, as will l>e shown later, the much more serious 
I effect of calcium clilorido, though easy to show under 
I experimental ooiiditioiis, is too small to M of any practical 
I uonsequonoo in actual work. 

I It might he argued that the formula would be only 
true if all tho gas were given off before any passed into the 
I burette, and Uiat the true formulee would he 

1 

I Fxperimonk hIiow that thin modified formuia in wrong, 
I for example :— 

I ; I ' tlnns of carbon dioxide 


Expt. 

J4 



a 

9 

oorrect 

formula. 

Inoorreot 

formifla. 

ufcu. 

- - ^ 

L 

761 

16-0 

86 

26 

26>46 

0*0566 

0-06&4 

0*0594 

H 

767 

20*0 

U6 

40 

26*62 

0*0640 

0*0668 

0*0648 

N 

740 

144 

146 


28*00 

O'OMl 

0*0604 

0*0548 


All tho other ozperimeirts oonfinn the fmrmula, 
as 

.j 
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Under certain limited conditionis, tho above formula 
can be aimplified. P<>r ex.ample: if, a, ia leaa than oi\e- 
tenth of, / ; g, loss than ono-nflhof, /, and, between 13 
and 19°(^, thou the error of the formula 

is IcHS than 1 per cent. 

Witlnn tho above liiiiitattoiiH, if, / - 215 o.o., ami « 15 

O.C., then is 7 per cent., winch is tho correction advocated 

by Prof. Wari’ington.*' With a liask of that size, in the 
absence of any water*cooler, an error of 10 per cent, due 
to change of tomjierature must bo of froquont ocourrouoo. 

Xh© aeooinl improvement 1 Huggeat i« in the method of 
working out tlie result. As the calculations involved in 
the above formula are lengthy, I inchule Table 11., and 
have jiropared a slide rule of fair range, which I trust will 

. (Iff 

render tho working simple. Jim fraction 

rarely more than onc-tcntli, hencti an error of 10 jMir cent, 
in measuring that fraction will only make an error of I per 
cent, in the Jinal result. 


(3) The above equation can only be correct if the acid 
OO 2 aikl air in the flask have reached equilibrium, which 
can only be achieved by violent shaking. Soheibler 
recognised this fact by providing a fair length of rublmr 
tube and a gutta tube for holding the acid. Much of the 
trouble rocordetl with this instrument is due to neglect 
of the necessity for violent shaking. 

The improvement I suggest under this head is to 
substitute a tub© of transparent celluloid for the gutU 
tube, or, if glass be essential, the device shown in 
Fig. 1. 

(4) T/te disturbing influence of various salts. —Sub¬ 
stances such as calcium chloride mav bo present in varymg 
amounts, and such sulwtances will reduce the solubility 
of the carbonic acid in tho w^ater used. A simple moaim 
of correlating for this decrease in solubility is to deduct a 
certain amount from the amount of acid actually used, 
and to (;aleulate tlio result os if less acid ha<l boon used 
than was actually the ease. The amount to 1 ki doductwl 
will dei>cnd upon tho salt, as given in Table III., which is 
calculated from data given in Ckmicy’s “ Dictionary of 
Solubilities.” 


Tatilu 11. 

Mgrms. ol OO 2 ( (irrcspoiuling to I c.c. of gas iiieuMuroil. Flask (/} 15t> c.c. 


Bar ^ 760 mni. <‘Hh iimasiired (ff)—20 c.c. 


B (mm.) 


Acid (a) 111 <■ c. 


• 0. 

10 ' 

15 ' 

20 1 

25 

ao 

05 

12 

1*0H 

2*0« 

1 

2-14 ' 

2-22 

2*90 

2*09 

14 

I'lm 

2*o:j 

2-10 

2*tK 

2*2« 

i 2* 04 

le 


2-00 

2*00 

2-i;{ 

2*21 

1 2*29 

IS 

1-01 

1*07 

2-OS 

2-OU 

2*10 

2*24 

20 

I'HH 

1'04 

2*00 

2-00 

2'12 

1 2*20 

22 

l-»ft 

1*01 

M»0 

2-02 

2-08 

2*15 

24 

1*KS 

1-80 

M»;i 

l'«$» 

2-04 

2*10 

2« 

2H 

1-Kl 

1-7H 

l-8« 

BOO 

1-87 

1-95 

t*H2 

2'00 

1*»« 

1 2*00 

1 2-m 

:io 

l'7rt 

I'Hl 

1-Ml 

1*89 

l'»2 

i 1*97 


i*7a 

1-78 

1-81 

1-8.5 

1*89 

1 1*99 

'.U 

1-71 

1-75 

1-78 

1-82 

1*85 

1 1*H9 

:ie 

I'OK 

1-72 

J'7fi 

1*79 

1-82 

1 1*85 

HH 

lum 

I'lU) 

1*72 

]'70 

1-79 

i 1 *82 

(/ 






! O-Ult 

0+) 

40^)' 

0*01 

0-02 

o*o:{ 

0*04 

0*05 

10+ 1 
:io—f 

1 o-no 

0*01 

0-01 

1 0-02 

0*02 

i O-O! 

1 


2*49 

O-O.O 

0*00 

2*44 1 

o*u:5 

0*05 

2*08 

o*o:i i 

0*05 

2*:i:i 

0*02 

o*o.> 

2*28 

1 0*08 I 

l)*05 

2*28 

1 0'0;i 1 

0*05 

2'IH ' 

0*08 1 

0*06 

2*1:5 

0*08 1 

0*05 

2*08 

0*03 i 

0*05 

2*5i:5 1 

o*o;4 I 

0*06 

1*98 

0*02 

0*06 

1*91 

0*02 

0*05 


l! 0*02 

0*05 

1*8« 

■{ 0*02 1 

0*05 

0*08 

0*01 

1 

1 corrections 

i 


Kxamplps (-■) h-^o. Bar. - Vi»o. (;^10 

1 c.c. BHS::=1*00 — 0 ua + 0 -(il-1-04 Uljn-nw 00a 


(/i) Bar.- 770. f/^40 

1 rc. BH8—l"»y + t>*02 —0*e5-J'H6 mgrms tU:- 


70 

{ . . 

.. QA 

B 80CM 1*0 •’’0 '80 * 190 

, , 1 , , , , 1 liiiiliifniiiiliiiiliiiilinili 

200 

»0 220 

IiiiiIjiiiIiiiiI 


■ 

1 

h+rtT+rmi in i n i i i 

0* t 80* ' 30-C ' 

_——---—1—1—1— 


Occ 

h — 1 — rm 

1 


40 c.cq 


iSliJc Hide Example. 

Ejiample (o) « = 14' C., B^^760 mm.. o.o., then 1 c.i:. gaB moiumrcd = I’92 mgrms. t:Oj=4-30 mgrms. 

'"'*E*»inple {/3) 0.. B».782 mm., n= 20 c.o.. 1 c.o. of g»s moasured=2-06mgrms., CO, = 4-84mgrms.CaCO,. 


See Chem. Ko*,. 464. 
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In order to teat whether these fi^ies worked true in Soheibler's original apparatus a flexiblu gas bag wa 
practice, the following oxperimente were iietiurmcdsupplied in a separate bottle. Such an arrangement oul^ 


Carbon dioxide, urnw. 


u 

t 

/ 

1 

1 “ 

i 


found 1 

i unoorrected. | 

1 1 

found j 

coTTseted. I 

taken. 

grras. 

C«C1, 

1 767 

I8*tf 1 

! 145 

! 66 

1 

(l•lle2o { 

(>•0659 

n>064.H 

10 

' 738 

14*4 

! 146 

! 

1 24-UU 

0*05R3 1 

0>054H 

0-0343 

6 


The oorroction is therefore approximate. 

The above oonditiona arc very aovero; I do not know 
of any actual case that could arise in practice similar to it. 
The following are actual oasen that have occurred:--*- 
Crude phos^mate, unoorrecUid, *2(pyH per cent.; cor* 
rooted, 20*92 i>er cent, carlwn dioxide. 

Gypeum, unoorrected, 1*78 per cent. • corrected, 1*77 | 
per cent, carbon dioxide. | 

Burnt lime, unoorrected, 1*03 j>or coni.; corrcctod, ! 
1*02 per cent, carlmn dioxide. 

In actusd practice the correction Ih not worth the 
trouble of making, it is loo insignificant. 

The effect of unknown amuunta of oaloiuiii chloride and 
other salts has therefore been exaggerated by former 
writers, but in those ran' cases, if there are any at all, 
where a correction is needed, Table III. may bo used. 

'J’ablk 111. 

for 1 urm. of ! deduct v..v. acid. 

Aniimmiuiii chloride 
PotasMnni chloride 

(Jum. 

Huitar. 

Calcium chloride .. 

Sodium cldorlUc ... 

Potaaaium nitrate . 

Sodium nitrate .... 

PotoMium sulphate 
Sodium sulphate . 


(.'>) A subject, commonly referr<‘d to in connection with 
Schoibler's instruinent, is the error due to absorption of 
carbon dioxide by the water in the burette. In 



GuuTubc For Acio 
Fi6.I. 



introduced much larger errors than it removed; th 
alteration in volume due to change of temperature i 
large, whilst the loss of gas by absorption is smalt Wher 
the doeonii>oHing vi'ssol is small the risk of absr^tion ma; 
l>e iin|)ortant, but, for n^asons given below, the instrumon 
shown in Fig. 2 iiermitH no measurable loss. 



Fio 2, 


Above the decoiuposiug flask is placed a snudl bulb tc 
prevent acid splashing up into the rubber tubes. Thii 
oulb, together with the rul^r connecting tube, bolds abonf 
15 c.o. If 15 c.o. of gas pass into the burette, no oarboE 
dioxide passes into the burette at all; the &n<x b} 
absorption is nil. If 30 c.c. of gas |)ass into the burette, 
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tJime Idr 


only 15 c.c. of this haa com© from the flwk and that 
15 c.c. Ir not pure carbon dioxide, but gaa derived from 
a mixture of 30 c.c. of carbon dioxide and 140 c.c. of air. 

30 

There is only c.c. carbon dioxide in the burette 

diluted to 30 c.c. with air, that is, 8*8 per cent. Gas of 
such commtratiim would need 3*4 c.c. of water to be 
saturated l)efore 0*.3 c.c. had been absorbed; hence an 
error of 1 per cent, is utterly imix^ssible. 

(0) Alteration of uiunie by bending the rubber eon- 
veetione.— 1’ho rubber connections should be of thie.k- 
walled, narrow bor© rubber tube; thin tube is apt to 
“ kink ” and decroaBc the volume om* to two^Uuiths of a 
c.c. Ho long as the rublMir stopjKir docs not cxce(‘d 
3 cm. diameter no change of volume will occur from the 
bulging of the niblx'r stopisT. 

(7) Oeduded gan .—Many liimly'divided substancea liavc 
the pr>wcr of occluding gases on the surface; such 
occluded gas might int<*rfer« with tho (wtimation of com¬ 
bined carrion dioxide. In the (uwe of soils the amount 
of gu« given off by (h'creaHing the pressure or increasing 
the tem|xjrature is ofU*n greater than the amount of gas 
given off by adding iwid. In tho modification of Scheibler 
that I recommend the 1.einjM‘rature is kept very constant, 
and the pressure only vanes temporarily and to a small 
(extent. Errors under this head are therefore unlikely, 
but I have tried several exiieriments to settle the 
question. I liave placed Boveral sriils in llu^ decomposing 
flask, and list'd water instead of acid in the celluloid tube. 
In no case have I observed any alteration of volume 
groattu- than 0*1 c.c. 

In tho exiierinionts Im*1ow I Jiave used sand (25 grms.) 
and a heavy loam soil (10 ^nis.) with much humus, both 
previously extracted with hydrochlorits acid, washed and 
air dried; to whicli have lM?en atlded, in the cose of the 
sand, a measured amount of a standard solution of 
HiKlium carbonate, and in tlic cast' of the soil, a weighed 
amount, of calcium carbonate. 


The tubes are held In place by an ebonite collar at the 
top of the cylinder and a piece of braas wire gauze ^•inoh 
mesh placed inside the jar (not shown). 

A teat oooupies 10 minutes time. 

Table IV. contains some additional exporimonts, 
which serve to show that the principle here worked out 
applies over a long range. 

Table V. is useful in showing at a glance the degree of 
accuracy necessary in the varmus measurements needed. 
It will bo seen that, so long as the decomposing flasks arc 
lucked, no exact moasuTement is necessary. 

Where a direct reading instrument is required Table VI. 
may be used. By weighing 0*2 grm. of limestone, 2 grma. of 
burnt lime or 20 grins, of soil, and using the amount of acid 
indicated in Table VI., each c.c. of gas measured repre¬ 
sents 1 j)cr cent., 0*1 per cent., or 0*01 per cent, of curboii 
dioxide r8Sj>octively. 

This tabic is less accurate than Table II., but 
an error of 2 iier cent, will bo practically imiiossible. 
The difference between 10-0 iier cent, and 10*2 per cent, and 
so on is often of little consequence, and is usually less than 
errors of sampling. By weighing 0*45 grm. or 4*5 grms. 
diroil reading in per cent, of calcium carbonate can bo 
obtained by Table VI. 

My thanks are duo to Mr. B. G. Hatton and Mr. H. H. 
Gulleii for the drawings. 

Table IV. 

Additional JfJxjtcruncn/a. 


Kxpi. 

B 

i 

t 

/ 

a 

if 

grni. 

found, i 

COj. 

taken. 

J 

' 766 , 

15 

' 140 

10 

1*0 

U-002 

0-003 

V 

765 

13 

< 140 

57 

3-7 

0•U12 

0-010 

K 

: 765 

13 

. 140 

20 

6-6 

(>•014 

0-016 

<2 

76.5 

13 

1 140 

76 

20>0 

ieo70 

0-074 

1) 

76.5 

13 

140 

:<6 

31-8 

, 0-075 

0-074 

H 

76.5 

13*6 

1 140 

48 

47-3 

0119 

0-119 

1 

7H6 

15 

140 

48 

47*9 

1 

0-118 

0-119 


Kxpl. B. 


/ 



K NanU I 
Q i 8oit ' 

I 


7a.'> i in-2 140 

760 I 15*4 160 


20 

20 


As anticipated, no errors occur from occluded gas. 

Deecrijition of the tnsfrwracnf.*—The carbonate is 
weighed and iilact'd in Haak, /. the acid m tube, a. ta}« 
1 and 2 oiiencd, the flask connected up with the rublicr 
Hfopjx'r, ])iuuged under the water in cooler, c, and kept 
there by means of the hook, h, engaging with a projection 
on the collar. Tap 2 is closed ami airolown through the 
tube, h, so as to stir up the water in the glass cylinder, c, 
and obtain uniform toiiHHuaiure. Tap 2 is opened and 
the rubber bulb, z, gently sipieezed till the water in the 
bundte, g, stands at zero, tap I l>eiug closed with the otlier 
hand. (.)n letting go the bulb, z, the liwel m tube 1 sinks 
to the bottom, when tho flask. /, is removed from tho 
water, the acid spilled, the flask shaken violently, returned 
to the water, f lic level adjustiHl by Hqiuxizing the bulb, z, 
shutting tap 2, and tlu' volumes of gas, g, measured. 
The jinn'css of stirring, shaking and adjusting level should 
Imi continued till a lumsfaut reading has Ixien obtained. 
The tciujx'rature of the water is taken by a tlicrniometer, 
grailuateii 0“ to 40" 0. in fifths of a di'gree; the gas 
Inirette is gradiiateil f) to 50 c.c, in tenths tif a I'.c. 
If the teuqH.'rature should vary one or two fifths of a 
degree during the proi'c-ss of ilie exwriment, correction 
can easily be mmle, siiux* a rise ot one mark on the 
thermometer means tliat one mark on the burette must 
bo subtracte<l; for 136 c.c. of air ox^iand 0*1 c.c. for a 
rise of 0*2® C. With 14 c.o. of acid the amount of air left 
in a 160 c.o. flask would Ix) 130 o.e. ; the amount of acid 
usml would never vary from this Oguro sufficiently to make 
any appreciable error in the correction used. 

it is important to see that reservoir, r, is half full of 
water, and that tho bulb, a, is half full of air before 
levelling. 


• Tho in«trmapnt. slide rule, tablss, can be obtained from 
MessES. Brady and Martin, NewcaaUe>u|K)u*'|!yiiu. 



grms. of carbun 

dioxide. 

: j>er cent ot 

carbon dioxide. 

0 




■ ; • ■ .. 


found 

taken 

tound 

' taken 

1-15 

0-0024 i 

o-ik:27 

0-010 

1.. ’ 

1 0-011 

1-00 

j U-U021 

0-0020 

0-021 

1 0-026 


Table V. 


Egnioolvnce of errorn under otwrage ctuiditwaH. 


11. 

t . 

Kluctuntioi) ct teniji. 

a . 

/ . 


a .. 
Bosult 


7 mm. 

1” C 
0-4'' 

2 c.c, 

16 c.c. 

0*2 c.c. 

I per cent. 


Table VI. 

fHrtd Heading for Tr.chuieal Harjioar/i. 


j AnioMivli^. Ill c.c. of acid Ut la; used, in a IW i .c. flask, 
, so tbivf. I v.v. of gjiK corresponds to 2 lugnus. of carlKin 
1 dioxide or 4‘ri ingrms. of calcium imrlionatc : 



mm. 

mm. 

mm. 

mtn. 



Bar. 

730 

740 

760 

760 

770 

780 

Ther. 
12® C 

10 

17 

16 

33 

11 

0 

14’ (5 

21 

1ft 

17 

16 

13 

11 

16® (J 

23 

21 

19 

17 

16 

13 

18- C 

26 

23 

21 

19 

17 

16 

20* r 

27 

28 

23 

21 

19 

17 

22® 0 

29 

27 


28 

21 

19 









iniB. 

790 


7 

0 

11 

18 

16 

17 
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OOlXJXB-fiCHElBMR’S APPARATUS. m 

In order to teat whether these fi^ies worked true in Soheibler's original apparatus a flexiblu gas bag wa 
practice, the following oxperimente were iietiurmcdsupplied in a separate bottle. Such an arrangement oul^ 


Carbon dioxide, urnw. 


u 

t 

/ 

1 

1 “ 

i 


found 1 

i unoorrected. | 

1 1 

found j 

coTTseted. I 

taken. 

grras. 

C«C1, 

1 767 

I8*tf 1 

! 145 

! 66 

1 

(l•lle2o { 

(>•0659 

n>064.H 

10 

' 738 

14*4 

! 146 

! 

1 24-UU 

0*05R3 1 

0>054H 

0-0343 

6 


The oorroction is therefore approximate. 

The above oonditiona arc very aovero; I do not know 
of any actual case that could arise in practice similar to it. 
The following are actual oasen that have occurred:--*- 
Crude phos^mate, unoorrecUid, *2(pyH per cent.; cor* 
rooted, 20*92 i>er cent, carlwn dioxide. 

Gypeum, unoorrected, 1*78 per cent. • corrected, 1*77 | 
per cent, carbon dioxide. | 

Burnt lime, unoorrected, 1*03 j>or coni.; corrcctod, ! 
1*02 per cent, carlmn dioxide. 

In actusd practice the correction Ih not worth the 
trouble of making, it is loo insignificant. 

The effect of unknown amuunta of oaloiuiii chloride and 
other salts has therefore been exaggerated by former 
writers, but in those ran' cases, if there are any at all, 
where a correction is needed, Table III. may bo used. 

'J’ablk 111. 

for 1 urm. of ! deduct v..v. acid. 

Aniimmiuiii chloride 
PotasMnni chloride 

(Jum. 

Huitar. 

Calcium chloride .. 

Sodium cldorlUc ... 

Potaaaium nitrate . 

Sodium nitrate .... 

PotoMium sulphate 
Sodium sulphate . 


(.'>) A subject, commonly referr<‘d to in connection with 
Schoibler's instruinent, is the error due to absorption of 
carbon dioxide by the water in the burette. In 



GuuTubc For Acio 
Fi6.I. 



introduced much larger errors than it removed; th 
alteration in volume due to change of temperature i 
large, whilst the loss of gas by absorption is smalt Wher 
the doeonii>oHing vi'ssol is small the risk of absr^tion ma; 
l>e iin|)ortant, but, for n^asons given below, the instrumon 
shown in Fig. 2 iiermitH no measurable loss. 



Fio 2, 


Above the decoiuposiug flask is placed a snudl bulb tc 
prevent acid splashing up into the rubber tubes. Thii 
oulb, together with the rul^r connecting tube, bolds abonf 
15 c.o. If 15 c.o. of gas pass into the burette, no oarboE 
dioxide passes into the burette at all; the &n<x b} 
absorption is nil. If 30 c.c. of gas |)ass into the burette, 
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which the air is condiielcd away for \jse by the pipe, m. 
The tubes, a and fc, are filled with water or other liquid, 
and h, oommunicatoB by a branch with the reservoir, 
d, and has two valves, e, /, which prevent the water and 
air from passing down the pipe, 6. The water iH made to 
flow down the tul>e, a, in tlic direction of the arrow by 
the prtmoHcr, h, and drawn along with it the air whioli is 
injectod through the pip, /, \y the blower, i. The 
mixture of water and air m^paratcH after entering tlie 
reservoir, g; the wat.er passeM up the pipt>, K to be 
used over again, any exeoss jmssing to tin* tank, d. 
and the air collects in, g, and is compressed by the 
weight of the Ihjnicl columns in a and h, Shouhl too 
much air collect in the reservoir, g, the excess can escape 
through the small pipe, {, into the pipe, b. In modified 
forms of the apparatus, rotary blowers or turbines are 
UHod to move iiuf licpiid and to inject the air, and they 
may he placed near the bottom of the “ upward” pipe. 

- W. H. i\ 

Vacuumwinfiandh'ke n>aporator8. A. J. lioult, London. 
From Milwaukee Evaporator Co., Milwaukee. U.S A. 
Kng. Pat. 14,379, July 12, 1905. 

SkbIT.S. Pat. 794.H.'11 of 1905 ; thisj., 1905. R80.—F. H 

KvaporcUingy distiUing^ concentrating and Hire purjioAeA ; 
Method of and apfuiralve for treating liguidtt mui srw?»- 

liqvida for - rnth corUinuoua re-iUilimlion of the 

heai em'jioye.d. E. I'hoisen. Munich, (lermany. Eng. 
Pat. 19,385. vSept. 25, UK>5. 

Skb Fr. Pat. 35fi.752 of 1905 ; this J., lOOfi, S.—3'. F. J*. 

FiUcra; JniptA. in -A. J. Hoidt, London. From 

E. Goldman and Co., (Chicago. Eng. Pat. 18.833. 
8 opt. 18, 1905. 

Thb claim is for improvements in the filters descrif>ed in 
Eng. Pat. 8984 of 1905 {this J.. 1905, 1054). and (consists 
in repliKdng the cloths on the distributor- and <’ollector- 
plates by jwrforated metal screens. - W. H. C. 

Fvrnarea : hnjita. in the (onstruction of regenerative — . 
J. H. Brown. Nottinghiim. lOng. J*at. 20,318, Oct. 7, 
1905. 

Tub control of the distribution of the waste gjises to tlie 
regenerative fines, formed in the division walls of the 
furnace, is effected by damper tiles placed over the inlet 
porta to the flues and adjusted by an iron bar, mtrodu<-ed 
through doors in the furnace front. By siiiiilar means 
the gases coming from the regenerative flues arc separated 
into two currents; one of which pusses directly to the 
main flue, while tlie other passes first beneath the ash- 
pan and causes the evaporation ol the water contained 
theroin, I’he wuondary air is distributed evf^nly over 
the air-hoatiiig flue by baftie-walls. “W. H. 

Raiding liquids by direct fluid prea.^ure; AppartUus 

for -. F. Girod, Berlin. Eng. Pat. 20,(198, Dee. 

21, 1905. 

Thb liouid enters the pressure cbanilior, a, frr>m the store 
tank, a, through the tube, 6, which is provided with a 
valve, c, driving out the air through the tube, /<, into the 
delivery pipe, g. As soon as tlie level of the liquid covers 
the end of the tube. A, the escajic of the air is stoppod, 
and then the pressure exerted by the column of liquid 
in g, compresses the remainder of the air in a, and when 
a sufficient degree of compression is reached, the air inlet 
valve, f, at the tou of the tube, c, is opened. This valve 
consists of a cup-snaped valve, t, contained in a casing, A, 
and is shown oi>ou in the figure; when closed, it occu¬ 
pies the fioHition indicateil by the dotted lines. The 
air from the compressor enters the valve by the pipe, 
o, passes into the annular passage, n, and, when the vaivs 
is open, through the narrow onfices, m, and tlio pipe, r, 
into the chamber, a, and causes the inlet valve, c, to close. 
The liquid is forced up the delivery pipe, g, into the over¬ 
head tank, p, and when a, is empty of liquid, the com- 
pressed air escapes also though g, the valve, /, closes, 
c, opens, and the whole process is repeated. A modifi- | 





cation of tlie air inlet valve is claimed, in wnich the 
o|HMiing is effected by means of combination of a lever 
and <l'aphragm.- -W. H. C. 


United States Patents. 

Vap(. ra of ivdatile aolventa; ApjKiratua for recovering 

the -. K. Bouchaud-Pra<‘eiq, Paris. U.S. Pat. 

800.8(^0. Dec. 12, 1905. 

'^I'hk ap)>aratus described is intended for recovering the 
vapours or volatile solvents, nsetl for example in tlie 
nianufactiiiti of smokeless powder, artificial silk, &c. 
It consiHte of a frame, o, jirovirtinl with openings, from 



wliioh the material to be treated passes, mounted in a 
vaporising ehanilH^r. A, which is open to the atmosphere. 
Tho chamber has a false bottom, c, through which the 
air, (charged with vapours, descends into a drain, d, and 
passes to tho air-purifying chamber, /, passing, on its 
way, through drying material contained in a vessel, g, 
provided with a deaning-plug for the removal of saturated 
material. The chamber, /, contains pumioe-stone 
saturated with fixing agents, by which the volatile vapours 
are removed from the air, so that on leaving the top of 
this chamber the air may be returned to the vaporising 
chamber to take up a fresh amount of vapour. The 
arrows show the circulation in the apparatus. The 
chambers are so arranged relatively to each other that 
the pressure of the column of fluid in the oounecting 
passage is greater at the vaporising chamber end than 4 t 
the other end, “ whereby the fluid will be automatically 
and naturally propelled through the system by the lore# 
of gravity*” 
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The claims also include an arrangement to preyent 
the loss of air, charged with vapouis, over the edge of the 
yaporiaing chamber. This consists of an apron, or 
curtain, of flexible transparent material, which is hung, 
by moans of elastic fastening, from a frame, round the 
upper edges of the yaporisins chamber. 00 as to extend 
upwards above the edge of the chamber, to prevent the 
esitape of air laden with vapours over the eage, and, nl. 
the same time, owing to its flexibility, to allow of its 
lieing depressed easily at any point, whore it is necessary | 
to gain access to the chamber for any slight re|«ir, &c. i 

Furnace; Reverheralory -. M. Cummings, Boston, 

Mass. U.S. Pat. 819,043. May 1. 1906. 

Thb bridge*wall of the furnace is made hollow and the 
air'Space so formed communicates helow with the ush-pit 
and, at the ends of tlie bridge-wall, with passages formed 
in the side walls of the furnace. Air passes from the 
ash-pit up through the hollow bridge-wall mto the passages 
in the siefe walls of the furnace and from the latter, which 
extend above the level of the top of the bridge-wall, the 
air is delivered into the funiace-chaniber through ports 
placed sligiitly to the rear of the bridge-well.—W. H. 0. 

Furnacen; ApplictUinn of heat in metallurgical and 

Qlher -. H, K. Rldrerl, Brooklyn, Mass., Assignor 

to Combustion Utilities Co., New York. U.K. Fat. 
819,046, May 1, 1906. 

A MIXTURE of air with products of combustion is 
passwl througii the ignited fuel on the grate of the furnace 
and the resulting “ tardily-burning *' gas is delivered 
into the heating-chamber above the material being 
iioated, the combustion l>eing completed by radiation 
from the furnace walls. The materials treated are passed 
continuously through the heating chamber.—W. H. 0 . 
Furnacts: Means for controlling gas velocity in rever- 
beratory r- B. E. Eldrod, Bronxville, N.x., Assignor 
to Combustion Utilities Co., New York. U.S. ral. 
819.046. May 1, 1906. 

T*ll claim is for a reverberatory furnace with a long 
iiearth-chamber. through which the materials to be | 
treated arc moved mechanically. A number of separate 


hro-boxes deliyer the heating gases iiito the hearth- 
chamber, through ports spaced sunoessiyely along Its 
length. The cr<»S'teotional area of the ohambw Is 
successivoly increased after each hilot by rairins the 
roof-wall, and horizontal bafflo-plates or “septa” are 
placed above each inlet. The tiro-boxes are separat^y 
fed with a mixture of air and waste gas drawn from the 
stack for the purpose.—W. H. C. 

Separating residues from liquids: Apparatus for . 
L, P. I,owe, San Francisco, Cnl, TJ.S. Pat. 819,664, 
May 1, 1906. 

A TANK containing the liquid has two series of partition 
walls, extending upwards oud downwards respectively, 
and varying in height or depth according to their distance 
from tno inlet and outlet. Sorepers, which more 
traiiKVorsely or parallel with the partitions, remove the 
rosidnes from the top of the liquid.—R. L. 

Emporating liquids ; Method of -. A. P. Geer, 

New London, Conn. U.S. Pat. 819,007, May 1, 1906, 
Tuk liquid is strongly heated just below the level of the 
Hurfaoe and less strongly at a lower level, in order that the 
liquid near tiie surface may be evaporated, and that the 
portion below may be concentrated. The oonoentrated 
liquid is drawn 06 from helow, and the volume of liquid 
in the apparatus is maintained constant by feeding in 
fresh liquid near the surface in sufficient quantity to 
com(>onsate both for that withdrawn, and for the water 
evaporated.—W. H. C. 

Oases ; Process and apparatus for separating mixed -. 

C. Clainond, Paris. IT.S. Pat. 820,283, May 8 , 1906. 
Kkr Fr. Fat. 346,195 of 1904 t this J., 1906, 78.—T. F. B. 

IL—FUBL, GAS, AND LIGHT. 

(Continued from page. 467.) 

Pnuydvred coal firing for steam boilers. G. 0. McFarlane. 
Eng. and Mining J., 1906, 81 , 901—iK)2. 
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Flo. 1 ahowB the general arrangement of a fuel mill and 
boiler room where powdered coal is employed. The coal 
ia first crushed by toothed rolls and then passes through 
a large rotary dryer heated by the chimney gases from the 
boilers, or, in the case of small planta, through a small 
hand'fired dryer. The dried coal is crushed to the size 
of granulated sugar in a suitable mill, and then further 
ground in a tul)e-mill until 95 por cent, will pass a 100- 
mesh sieve. The apparatus for burning tlio powdered 
coal is shown in Fig. 2. The coahdust is fed into the 
blast-pipe by a 4-in. screw conveyor, and air is supplied 
by a Buffalo blower. The blast-pipe consists of a 10-in. 
rivetted sheet-iron pipe, which, at a distance of a few 
feet from the boiler, branches into two 7-in. pipes caT)i)ed 
witli nozzles having orifices 20 in. wide by 11 in. cleep. 
A fire-brick retort or combustion chamber, from 5 to 
8 ft. long, is arranged in front of the boiler. About 
145 ob. ft. of air are required to bum 1 lb. of coal, and the 
chimney gases contain from 1 to 1^ t)er cent, of free 
oxygen. It is stated that when coal is burnt in the form 
of dust, ^ lb. less is required per h.p. hour, than when it is 
burnt in the usual manner. The following comparison 
of the cost of hand firing and powdered coal firing is 
given 

JIaruJ firing. 


Daily expense. Dels. 

65 tons of coal at 2.4 dols, .. .. .. 

I^ahour .. .. .. .. .. .. 13.H0 

Yearly expense, 320-dav run -. .. 54,272.00 

pQwdered coal firing. 

Daily expense. Dole. 

58 tons of coal at 2.4 dols. .. .. 139.20 

I.«abonr .. .. .. .. .. .. 8.32 

147.62 

Yearly expense. 47,200.40 

Amortisation .. .. .. .. . • 2,ri00.(K) 

Interest, 0 per cent. (ni 15,500 dols. .. 930.00 

Repairs, oil, &.O. .. .. .. •. 


.51,430.40 
-A. 8 

Coal-gas and air ;• Explosions of -. B. Hopkinson. 

Roy. Soc., Froo., 1900, A. 77. 387—413. 

Thb author has studied the phenomena occurring in a 
mixture of coal-gas and air, contained in a closed vessel 
and ignited at one point by an electric spark. The 
experimenhi were directed principally to settling the 
question of “ after-burning,” which has long been a matter 
of oontroverey in the theory of the gas-engine. I'lio 
apparatus used consisted of a cylindrical vessel of a. capacity 
of 6*2 ob. j|.; the gaseous mixture was ignited in the 
oentie t tidpiemperatures and rate of variation of tompora- 
tuxe were ascertained by ol^erving the variation of 
elnotrical resistance of fine platinum wires immersed in 
tlie gas at ^itertmt points; and the pressures wore 
observed simultaneouriy. The gaseous iiiixturoB, which 
cemsisted of 9 vols. of air to 1 vol. of coal-gas, and 12 vol«. 
of air to 1 vul. of coal-gas, were ignited at atmospheric 
pressure. lYom the resmts obtidned, the author oonoludes 
that, even in the weakest mixtures, combustion, when 
once initiated at any point, is almost instantaneously 
complete. The specific heat of the products of com- 
bSBtion he finds to be very much greater at high tempera¬ 
tures than at low, the average vauio of y (ratio of specific 
heats) being 1*25 between 120(f ana 19(X)° C. This 
difference in specific heat is sufficient to account for the 
BO-cidlc^ “ suppiession of beat,” which has been supposed 
to be due to tlm attainment of maximum pressure before 
the combustion of the gas was oomfdete. No evidence 
of after-bunung was obtained. An increase in spaoifio 
heat has been observed in the case of carbon dioxide, 


which has been examined up to about 800^ C. The author 
considers that in gas-ei^ne practice, although the con¬ 
ditions prevailing are somewhat different from those in the 
apparatus emjiloyed, the working fiuid may be re«^ed 
simply as a mixture of carbon dioxide, steam ana inert 
an, in chemical cqnililirium, to which the heat of com- 
usiion, less a small percentage of loss, is added at the 
l>eginning of the stroke.—H. B. 

Hydrocarbons and oxygtn; Interaction of wdl-dried 

mixtures of -. W. A. Bone and G. W. Andrew. 

Cliom. Soc. Trane., 1906, 89 , 652—669. 

Two similar ttilxjfi (tontaining respwtively, thoroughly 
dried, and undried, equimoleciilar mixtures of a hydro- 
carbon (aceiyhme, ethylene, ethane) and oxygen, were 
heated under similar conditions for the same length of 
time, comparative experiments being also miufe with 
electrolytic gas, dried and undried, in ^er to ensure that 
the degree of dryness attained was such as would practi¬ 
cally inliihit the combustion of hydrogen. It was found 
that the exclusion of moisture had little, if auy, influence 
on the rate of oxidation of the hydrocarbons.—A. 8. 

Hydrocarbons; Explosive comlmslion of -. W. A. 

Bone and J. Drugman. Chein. Soc. Trans., 19(K), 
89. 660—682. 

Thk authors liave made a systematic study of the exnlo- 
aive coinhustion of a numhor of different gaseous hyaro- 
carbons, including meiiihers of the saturated seri^, 
Cnllgn+s* up to butane, olelinos sucli as ethylene, propy¬ 
lene and the butvlenes, and trimethylono and acetylene. 
The term ” explosive combustion ” is used to denote 
the propagation of a flame through a combustiblo mixture 
under ordinary conditions. In the case of mixtures 
containing sufficient oxygen to completely convert the 
hydrocarbon into carbon monoxide and hydrogen, there 
is a considerable differencse between the behaviour of an 
unsaturated and a saturated hydrocarbon.* The mixtures 
containing an olefine, or acetylene, or trimethyleno, 
decompose chiefly into carbon monoxide and hydrogen, 
according to the empirical equation : 

CnH,ii+"Os^nCO+nH2; 

there is no separation of carbon, and very little, if any, 
formation of steam. With the mixtures containing a 
paraffin, on the other hand, there ia always a considerable 
separation of carbon, and formation of steam, whilst the 

f ^oseous products contain, besides carbon monoxide and 
lydrogen, between 8 and 10 per cent, of methane, and 
appreciable quantities of unsaturated hydrocarbons and 
caimoii dioxide. If the proportion of oxygen in the 
mixtures containing an olefine or trimethylene, l>e 
diminished, then on combustion, much water, as well 
as carbon is produced, the amount of water increasing 
as the supply of oxygen is reduced. When acetylene is 
burnt in the presence of a deficient supply of oxygen, 
however, no appreciable quantity of water is produced; 
pari of the acetvleno is burnt to oarlmn monoxide and 
hydrogen, and the remainder is decomposed into carbon 
and hydrogen, together with a small quantity of methane. 
Comparative experiments showed that mixtures of 
paraffin hydrocarbons and oxygen, and mixtures of 
corresponding olefines or acetylene with hydrogen and 
oxygen in proportions necessary to yield mixtures of the 
same ultimate composition as the paraffin mixtuns, 
gave entirely different results on explosive combustion. 
As stated above, there is a considerable separation of 
carbon and formation of steam with the mixtures oontaining 
a paraffin, whereas with the mixtures containing on 
olefine or acetylene and hydrogen, no carbon separates 
and very little steam is formed. 

The authors have succeeded in detecting the presence of 
aldehydes among the products of the explosive combustion 
of hydrocarb^s, ancl also, in minute quimtities, in the 
interoonal gases obtained by means of a Smithdl's flame- 
separator, m which either ethane or ethylene was being 
burnt, and among the products of an oxygen flame burn¬ 
ing in an atmosphere of ethylene or of coal-gas. 

The results of the present investigation are stated to 
show conclusively that the theory of the preferential 
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combustion of carbon miwl be discarded. There appears 
to be no ementlal difference between the mechenfem of 
oombustion below and above the ignition point, the 
first step in each case being the formation of an “ oxy¬ 
genated^* molecule from the molecules of hydrocarbon 
and oxygen (see Chem. Soc. Trans.. 1902, 81« 536; 1903, 
88 . 1074 ; 1904. 85, 693, 1637 ; 1906, 87, 1232; this J., 
1001, 696; 1904, 601, 629; 1906 . 792, 1006). Taking ; 
into consideration the results obtained in the previous , 
paper (see preceding al>8traot), the authors oonsiuor that 
in the combustion of hydrocarbons, oxygon acts directly, 
rather than through the intorvoutiou of steam, as sug- . 
gestod by H. E. Armstrong (this J., 1905, 473). Tiio i 
explosive combustion of a typical olefine—propylene - j 
may bo represented as follows: — 

( 1 ) (9 

OHa.CHtCHj-*. CH8.CH:CH(OH) CHgtCHa-l-CKaO 

(ft) (4) CO + H 2 

(JHaiCfKOH) CH(OU):OH(OH) 

2CmgO-2CO-^2HB 


If the supply of oxygon bo limited, the process might 
go as far as stage (3), and then the hydroxy compound, 
CH 2 ;CH( 0 H), would break down into acetylene and 
water, or carbon, hydrogen and water. In the case of 
the paraffins, the decomposition may proceed according 
to the following scheme: -- 

CH,.aH2.CH3^CH3.0H2.0H2{OU)-»-UH3.CHa.CH(0H)j( 


CHs.CJI,.CHO+H,0 
the aldehyde then being decomposed with production of 
carbon monoxide and a lower paraffin, which latter is, 
in turn, decomposed in a similar manner ; or, the primary 
oxidation product, CnH 2 n + lOH may decompose into 
steam and an olefine, the latter being then burnt in its 
own peculiar, way. The end result would bo the same 
in both caetjs.—A. S. 

Enulish Patents. 


Ga» for illuminaling, hf/Uing or jmwer purpfms ; Manu- 
lacturc. of — . H. S. Klworthy, Ht. Albans, and 

K. H. Williamson, l^ondon. Kng. Pat. 7713, April 11, 
1905. 

In the manufacture of gas rich in metliane, according to 
the processes desoriljoa in Eng. Pats. 12,461 of 1902, 
and 14,333 of 1904 (this J.. 1903, 900; 1906, UK)6). the 
gaseous mixture, either before or after treatnient witli 
metallic ni(?kel, is mixed with a considerable excess of 
liydrogon or methane. Tl»o gas produced may be tmssod 
through retorts wherein coal is undergoing distillation, 
or may l>e mixed in any desired proportion with coal gas 
or other combustible gas.—H. B. 

Oas producer. T. W. S. Hutchins, Blackpool. Kng. Pat. 
11.667, June 3, 1905. 


Thk producer, which is designetl to \jo used as a suction 
apparatus witli bituminous fuel, has a rectangular com¬ 
bustion chamber divided, up to a suitable height, into 
two chambers by moans of a vertical mid-feather of ; 
refractory material. On the top of the lattor rests an 
iron pipe, seiviiig as vaporiser, which extends througli 
the shell of the pro<lucor, wator being admitted along with 
air at one end, whilst tl»o other coraraiuiicates with a 
valve, by means of which the mixture of air and steam 
may he admitted alternately to the lower regions of the 
two chambers. The gases thus pass up on one side of 
the raid-Wther and drocend on the otner to the outlet 
at the hose. The direction of the gases is reversed 
periodically by moans of an automatio device, consisting 
of a two-chambered tilting tank, into which water flows 
continuously, the oscillations of the tank, os tlie chambers 
alternately fill with water, effecting the simultaneous 
reversal of the inlet and outlet valves.—H. B. 

Oas from carbonaceous materials; Manufacture of -. 

G. Wilton, London. Eng. Fat. 25,275. Doc, 5, 1905. 
Tbs gas entering the hydraulic main, is caused to pass 


directly through a current of cooled gas-liquor kept 
constantly fiowing through the main, for the purpose 
of increasing the cooling effect and the deposition of the 
tar.—H. B, 

Oas analvsis : Apparatus for use in -. C. A. Hartung. 

Kng. Pat. 17,708, Sept. 1, 1906. XXIII., page 561. 

FUamenlff for dextric incandescent lamps. £. Jm Frenot, 
Paris. Eng. Pat. 8891, April 27, 1905. Under Iiit, 
(’onv., May 7, 1904. 

Sre Fr. Pat. 344.769 of 1904 ; this J., 1904. 1206.—T.F.B. 

fncandesrencAi lamp vyilh filament of metaUio tungsten; 
Electric. W. V. Thompson, London. From 

Deutsche Giisgliihlicht Akt.-Ges. (Anergos.), Berlin. 
Kng. l‘at. 18,814, Sept. 18, 1906. 

8kr Kr. Pat. .367.868 of 1906 ; this J.. 1906, 116.—T. F. B. 

Uniteh States Patents. 

Fuel; Apparatus and process for the comftustion of vul» 

7erulfnt -. A. Moore, Portland, Colo. U.S, rat. 

820,236 and 820.236. May 8. 1906. 

'J'kb pulverulent fuel is supplied to the combustion> 
chamber through a tube, which is surrounded by an 
annular jacket. Tlie annular space is divided by w- 
titions into a numl>er of passages tlirough each of which 
a separately controlled supply ot air or other fluid supporter 
of combustion is admitted under pressure. By varying 
the ratios of the pressures under which the air is supplied 
througli the different air passages, the jet or current of 
pulverulent fuel may lie directed towards any desired 
point in the corabuHtioii ohamher.—W. H. €. 

Gas-producer. E. N. Trump, Syracuse, N.Y. TT.8. Pat. 
813,6(H). Feb. 27, 1906. 

T 11 E producer, which is of the blast type, has a stationwy 
base plate, miparated from the lower end of the com¬ 
bustion chamber by an interval sufficient to admit of the 
rotation, m a horizontal plane, of a radial scraper, or 
ash-deflector, which slowly sweeps over the surface ot the 
base plate, expelling the ash at its circumference, and, 
on account of the subsidence of the fuel in the track of 
the scraper, causing a continual disturbance of the 
wliole bed of fuel. In this way clinkering is prevented. 
The outer end of the scraper is supported by a ring which 
surrounds the lower end of the producer and is caused to 
rotate slowly by an electric motor. To ensure the unifmrm 
distribution of the fresh fuel, the feed hopper is provided 
at its lower end with a horizontal plate, serrated from 
the hopper by an interval sufficient to admit ot the rotation 
of a series of rotating arms, which sweep the fuel over 
the edge of the plate. -H. B. 

Oas generating machine. 0. V. Monroe, Assignor to 
General Patent Promoting CJo., Portland, Oreg. U.8. 
Pat. 819,074, May 1, 1906. 

Tub gas generator consists of a tank divided into three 
compartments. The upper compartment serves as a 
storage reservoir, the lower compartment as an air- 
chamber, and the intermediate compartment as a car¬ 
burettor. The bottom of the carburettor Ixm a central 
aperture over which a hood in the form of a truncated 
cone i» secured. The air-inlet pipe passes through the 
opening in the upper part of the hood. A suitable valve 
controls the admission of air through this pipe. A gas 
outlet- is provided on the carburettor, which is connected 
wit-li the storage reservoir by a vent pipe and by a feed 
pijK). The reservoir end of tnis latter pipe is covered with 
a screen and protected by a dam in front of it. A vapiw- 
iser within tno carhuretting chamber consists of a disc 
with a central aperture over which a conical liood u fitted 
eovering the air inlet. An inverted oonioal member 
within this hood holds a guide-rod in position which leads 
into the air inlet pipe. Onannels are formed by partitions 
depending from the disc and baffle-plates are provided 
in these channels. An annular fioat surrounds the dko 
at iU periphory, which is adjustably secured to the disc. 
The disc is covered by a roof fitted on the oonioal hood. 
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CftM prodvacr. C. H. Morgan, Woroeetor, Maea. U.8. 

Pat. 819,075, May 1, 1900. 

Thb chamber of a gaa producer has a cover and a tuyftro 
depending from the cover, a rotating sleeve being fitted 
round the tuy^iro and moving concentrically with the 
axis of the chamber by moans of an internal gear and 
pinion. Tho fuel is admitted through an opening in the 
cover, eooentrii? to tho axis, and the top of the fuel is 
levelled by a scraping blade fixed tangentially to tlie 
sleeve and projecting benoalli tlic opening in the ctivcr. 

H. h. 

////drorar6on and ctnnbaMihlc gas ; Proerss of making 

-. H. S. Hlackiiiorc. Mount Vernon, N.Y. I'.S. 

Pat. 819,500, May 1, 1900. 

Hyd«ocahbowh are produced by ex}>oHing a gnscous 
mixture of ketones and steam the action of neat. TIhih, 
methane is formed by tho treatment of acetone or 
dimethyl-kotonc. A ooinlnmtible gas is produced i)y 
exposing a mixture of a ketone and su|>er)icatod Htcam to 
the action of incandescent carbon.—It. L, 

Oae: Method of vianufacturing -. Jj. J^owc. San 

Francis.^o, Cal. H.S. Pat. 819,001. May 1, 190(). 

The process consists in burning oil and passing tho lugidy 
heated products of combustion successively through two 
chamlwrs tilled with loosoly-piled refractory material, 
thus highly heating tho same, then sludting off the air 
and fuel, and passing, in the opposite direction, steam 
through both cnambers and hydrocarbonaccous material 
through the second chamber to make gas. The gas- 
making steam and hydrocarbons are then shut off, and 
air is admitted to bum oil the coke deposited from tlm 
hydrocarbons. The gas resulting therefrom is used again 
in heating the refractory material. Or else, the gas 
produced in the coking operation may be used for heating, 
and tho gas made in burning off tho coke may be luided to 
the gas produced from the oil. --H. L. 

Gal)^vu^king apparatus. L. P. Lowe, San Francisco, Cal. 

IT.S, Pat. 819,6(12, May 1, 1900. 

In this gas-making apparatus a gas generating chambor, 
furnished with loosely-jiiled refractory material, is «*om- 
bineti with a coking and combustion chamber at the 
gae-outiet end, tho outlet pipe leading from tlie top of | 
the combustion chamber. Means are provided to admit 
oil and air to the combustion chamber and to admit 
steam and oil to the generating chamber, and to close 
each of these inlets independently, as well as a tluo and 
auxiliary Hue on the end of the generating chamber 
opposite the gas outlet. (Wbonaceous material can 
be charged into the lower portion of the combustion ' 
chamber through a dcxir independent of the oil inlet, | 
the combustion chamber having a transverse wall, against i 
which the flames of the burning oil impinge. (See pro- j 
ceding abetraot.)- K. L | 

CoJdng and making gas ; Method of -. L. P. Lowe, ; 

San Francisco, (yul. U.S. Pat. 819,063, May I, 1900. 

Thb method of simultaneously coking and making gas 
oonsisU in ohaaging hydrooarboaoceous material into a 
ooking chamber, then admitting oil and air into this 
chamber, and burning tho oil above the hydrocarbon, 
whilst at ^0 same time a body of refractory material 
is heated and the carbonaceous material partly coked. 
The air supply is then shut off, but tho admission of oil 
continued, and the vapours of the oil, together with the 
vapours produced from the hydrocarbons, arc passed 
through the refrootory material to make gas.—B. L. 

Qat; Apparatus for gtntrating -. L. P. Lowe, San 

Francisco, Cal. U.S. Pat. 819,666, May 1, 1906. 

A WALL extending from the top to a poml near the bottom 
divides the gas generator centrally. An upper and a 
lower pile ot regenerative material are placed on each 
sMe ot this wall. The generator is furnished with a 
iluid-iuel inlet at each aiue above tbe lower pile,, a gas 
outlet and fluid-fuel iuiet below all the regenerative 
matoiml, a steam inlet at eacii side above the upper pile, 
a flue for tho firoduots of combustion at each side ot tho 


top, and an air-blast conduit for conducting ^ to the 
top at each side, tho flues and cmiduita being controlled 
by suitable valves.—K. L. 

Fitrnafe [Qas moduf^r\ F. W. UurTOr, Assizor to 
Fort Wayno Foundry and Machine (^., Fort Wayne, 
Ind. U.S. Pat. 819.849, May 8, 1906. 

Thb “ fir«i-pot ” of a ^os-producing furnace is surrounded 
by a chamber into which moisture is introduced through a 
pipe, and which in connected by another pipe to tho ash¬ 
pit. Air is introduced beneath tho grate W a pi|X) or 
“ air-duct ” terminating in the ash-pit.—W. H. C. 

(hm-purifying apparatuH. A. M. (low, Edgewood Park, 
I’u., Assignor to tl. Westuighouso, Pittsburg, Pa. 
TT.S. Pat. 815.812, Man li 20, 1906. 

Within a horizontal easing, tho bottom of which is open 
and rests tii a water tank, tliere extends a rotatable shaft 
carrying, at right angles to its axis, a number of dirt- 
collerrting devices. mIhuIi rotate with tho shaft, and 
I alternate with scrii's of stationary, radially-fixed vanes. 

' Each chrt-folle<^tor is Iniilt up of a number of blades, 
belli, over along one edge. A stream of water, and the 
gas to be cleansed, are admitted at one end of the cosing ; 
the water is broken up into spray by the first revolving 
dirt-collector; tlie solid particles of dirt, becoming wet, 
arc caught by the bout-over edges of tho bbides and 
impelled centrifugally to the jNjriphory, finding their 
way to the water tank below ; whilst tho gas, on paasing 
from the first collector, is guided by the stationary vanes 
in the proper direction against the socomi dirt-collector, 
and so on.—H. il. 

Oas-wasfwr. L. P. Lowe, San Francisco, OiU. U.S. Pat. 
819,660, May 1, 1906. 

The gas-washer proper, 4. is provided with a water-inlot 
pil>e, and has a f?onical lower portion. It is connci'ted 



at the bottom to a water-outlet pipe, 7, wliich has tho 
form of an inverted siphon. In the rising Umb of the 
water-outlet pipe is a pipe, 10, which can be moved up 
and down, and the position of which is so adjusted that 
the discharge of the water can take place only at a point 
above the level of the bottom of the gas-BtippIy pipe, 2. 

—A. 8. 

Oas; Machine for cleaning - [from tar and solid 

mailer]. C. O. Nordeiisson, Soane, Sweden, Assignor 
to J. A. Laird, St Louis, Mo. U.S. Pat. 820,247, 
May 8, 1906. 

A HOLLOW shaft, 1, having radial perforations. 9, and 
beater-blades, 3, is mounted in the jounials, 2, and cna be 
rotated by th© pulley, 8. The blades are surrounded by 
a conical perforated casing, 6, and by an outcff- casing, 5, 
The hollow shaft has an inlet pipe, 7, and the outer casing. 
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6 . lift* a sealed drain pipe, 10. The gas enters through 
the pipe, 14, into the interior of the jierforatod casing end 
eeoapes through the pipe, 16, at the other end.—W. ll. C. 


the Interior and exterior o{ the pipes, and oarriee the 
impurities oS to the bottom of the casing. Two tiers of 
pipes may be arranged within the easing, toe pipes in 
the lower tier, through which the gases first pass, being 
irrigated with water, for the removal of the dust, fto., 
whilst the ujroer pipes, serving merely to retain the water- 
spray carried ofif from toe lower tier, are not inigated. 
but nave perforated walls through which the intercepted 
water may pass off. —H. B. 


in.-DESTRDCTIVE DISTILLATIOII, 
TAR PRODUCTS. PETROLEUM, 
AND MINERAL WAXES. 

{(JorUinued from page 468.) 


Carbide; Manvfacture of -, aleo of auperJircUing 

compound for uae therein, and of a lining for the Htciric 
furnace. H. I.*. Hartenatein, ARalgnor to Kleotro 
Chemical and Development Co. U.S. Pats. 819.218 - 
819,223, May 1, 1906, XIA., page 644. 

Patknts. 

Gaa for ligJuing. Jte^Uing and power pvrpoaea: Manu- 

fakure. and composition of -. Jl. S. Klworthy. 

>Y Pat. 360,902, March 17, l«0f>. 

Skh Eng. Pat. 7713 of 1906; preceding these.—T. F. It. 

Gas from heavy oils, for operating motors: Producer 

for production of permatmU -. J. 1C. M. .Brlost. 

Fr. Fat. 360,641, Dec. 16, 1906. 

Tns exhaust outlets from the cylinders of an explosion 
motor are connected to a common exhaust pif>e, in the 
walls of whiq)i are oast or bored a series of channels. 
Into the latter the oil is fed, encountering a current of 
air which is drawn in simultaneously, jiermanent gas 
being produced from the mixture as it posses through the 
hot channels on its way to the cylinders. On starting 
the motor, the exhaust pipe may be lieated beforehand by 
means of a burner, or the engine may first be driven by 
petrol until the channels in the exhaust pipe have liecotno 
hot enough. - H. B. 

Oarhuretting apparatus for the production of [rt»V-] gas 
for lighting or heating. L. Kohert. Fr. Pat. 369,677, 
Dec. 19. 1905. 

AiR is driven by a meter>drum, the rotation of which U 
caused by a failing weiglit, into a Huating-bell gas holder, 
and passes thence through zig'/ag paMsag«» in a car- 
buretting box oontAining volatile hydrocarbon. In order 
that the production of gas may not cease during the 
periodical winding up oi the small drum, on which is 
wound the cord of the falling weight, a loose pinion wheel 
imd spring catch device is provided, enabling the meter- 
drum to remain stationary during the re-winding, the 
floating bell maintaining the supply of air in the mean¬ 
while.—iL B. 

Oases; Ap^raius for the [automatic] analysis of --. 

“ Monopol ” Betriebs-kontrolI-Apjmrato, K. Stein- 
book. First Addition, dated Nov. 28, 1906, to hY 
Pat. 869,362, Nov. 2. 1906 (this J., 394). Under 

Int. Conv., April 12, 1906. 

IlcniOVSMXNTs in the constructional details of the 
apparatus referred to in the prinmpal patent are hero 
deaoribed.—H. B. 

Purific.r for [blast furnace] gases. E. Weisse and C. 

Kiesselbach. Fr. Pat, 360,720, Dec. 20, 1905. 
WlTHlK a vertical oMing, upwards through which the gases 
flow, is arranged a number of vertical pipes, each contain* 
ing a helical blade, forming a helical passage for the gases 
throughout the length of the pipe. jCho^ases, on flowing 
upwaras through each pipe, are thus ^ven a whirling 
motion* the particles of dust, &c., being impelled oentri- 
fogally agaiut the perforate walk ot the pipe, where 
meet xrlih ounents of water^ which theim dawn 


Petroleum industry of Texas. For. Off. Ann. Series, 
No. 3586. 

The petroleum industry of Texas has been of growuw 
importance during the lost few years. Texas product 
.30,404,263 barrels of 42 goUs. each of crude petroleum in 
1905—the greatest yield of oil ever credited to a single 
•State in a year. Texas was second in lOO-t with 22,241,413 
barrels. Ail hut 595.306 barrets of the output came ftOBi 
the Gulf coast districts in the south-oastern part of the 
State. The production of the Corsicana and Clay Cotmty 
fields, 417,255 barrels, represents the total light oil output 
in Texas. All of the Corsicana product and 68,160 barrels 
of the Clay (bounty oil went to the refineries. Oil testing 
28° B. is found at Powell and at Batson, oas of the south¬ 
east Texas distriots. Most of the south-east TezM oil, 
however, tested 20° to 24° B. 

The groat increase m south-east Texas mroduotion 
resulted from the unprecedented output at Bumble, the 
Harris County district, where a 70(X)-barrel gusher, 
brought in on January 7, started development cm a big 
scale. Several wells have yielded nearly 1,000,000 barrefi 
each. During the 12 months of 1905 the Humble field 
roduced 18,066,428 barrels of oil, excluding 76,000 
arrels of inferior product, making a total gross output 
of 18,141,428 barrels for the year. Batson, which pro¬ 
duced 10,904.737 barrels in 1904, dropped to 3,790,628 
barrels in 190.5. iSuur j..Hkc made 3,369.012 in 1905, and 
Spindle I'op, now Jive years old as an oil field, produced 
1,>UK).378 Imrrols. 

Rail consignments of south-east Texas oil in 1905, 
rejiresenting consumption as fuel by railroads, power 
pl^ts and other industries in Texas, amounted to 
7,881.650 barrels, as against 7,067.673 iiorrels in 1904. 

Shipments of crude oil from Port Arthur and Saidne 
in 1906 amounted to 6,595,706 barrels, against 10,031,459 
barrels in 1904. The south-east Texas rolineries increased 
their runs very largely, handling 7,(XK),fK)0 Ijarrels. 

[T.R.] 

Enolish Patent. 

Wood tars and re.ain oils ; Distillation and oxidation of 
• — H. Noordlinger, Floonihoim on the MaIdo, 
Germany. Eng. I’at. NSOUa, Sept. 16, 1805. 

Tub process described in Ger. Pat. 188,380 of 1903 (thi* 
.1., 367) for the oxidation of beeoh-wood tar, is 

applied to tiie oxidation of all kinds of wood tars and 
resin oils to form alkali-soluble products.—T. F. B. 

Unitbu States Patent. 

Ammonia from gas ; Process of recsivering -. E. J, 

Duff, Liverpool. D.S. I'at. 820,038, May 8, 1906. 
See Fr. Pat. 352,180 of 1906; this J., 1906, 884.—T. F. B. 

Fbehcii Patent. 

Ammonia derived from the earbonisation of coal ; V niform 

process for the reeoverg of -. W. Feld. Fr. Pat 

360,628, Deo. 16. 1905. Under Int Conv., Dec. 16, 
1904, 

In order to recovor ammonia from the gases in a pttret 
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aiid more concentrated form, the tar and water arc 
•ucceMiyely oondensed out at a temporature exceeding 
40^ C., whereby they ere eliminate without retaining 
an appreciable quantity of ammonia, and the gaaes are 
then Borubbed with appropriate quantities of water, at 
about 20° 0.. or with aomtiona of Balts, such m mamesium 
chloride, at 40°—00° C. Preferably the hot crude gases 
are first treated, at 100 °— 200 ° (X, with a spray of hot tar, 
and ATti then washed with a more liquid substance, such 
fis tar oil, to remove the last traces of tarry mist. The 
gases, having a temperature which may be Iwtwoen 40° 
and 160^ (X, are next trcatwl with a spray of hot water 
containing a little milk of lime. Tins condenses tlie 
water mist, without retaining an appreciable quantity of j 
ammonia, any non-volatile ammonium salts being de¬ 
composed by the lime. The gases arc then scrubbed ■ 
directly with the salt solution, or. if they arc to be scrubbed j 
with pure water, they are first cooled to about 20° (X j 

—H. B. ! 

IV.-COLOURING MATTERS AND 

DYESTUFFS, I 

{Coniinvfd from page 472.) 

NUrophenola; ConatiMion and colour of -. 0. v. 

(leorgievios. Ber., llMifi, 89, 1530—1638. 

AqUBOVS solutions of picric acid, when heated, become 
darker. On cooling, the original colour reappears 
Alcoholic solutions behave similarly, although the change i 
is not so marked. The author concludes that picric acid i 
is capable of existing in two modifications. Two dye- ! 
baths wore prepared with equal miantitios of wool, picric ! 
acid, water ana sulphuric acid. In one ease, dyeing was j 
done in the cold. The other dyebath was heated in tlie I 
usual way. Both were then allow'ed to stand for a few ' 
days, until the exhaust liquors were fouiul to be equal 
in strength, and the wool was then examined in a Wolff’s 
colorimeter. The wool which had been dyed cold was of 
a much lighter shade than that which had been first dyed 
at the boil. On boiling with water for some time, it 
became just as dark as the other sample. A portion of 
the picric acid, it is said, must have been taken up in a 
less deeply coloured modification, which is converted into 
the darker form by boiling with water.—H. L. I 

Aniline-avlphonic acid a: Acylation of -. 0. 

Kcliroeter. Bor., HMKl, 89, 1669 —1670. 

Thb authors prepared acetylnaphthionic acid, acetyl' 

l. 6 -naphthylaminesulphonic acid, benzcnesulphosul- 
phanUic acid ((’flH 58 O 2 .NH.(' 0 H 5 .S()aH) and Iwizone- 
sulphonaphthionic acid ((^aHi^SOo.NH. 

Those suDstanees do not in general combine with dia/o 
compounds, to form true a/o bodies, but yiehl oolourt’id, 
well orystallised diazoniiim salts with diazotiseil nitr- 
anilines, benzidine, and a-naphthylaminc. Diazotiscil 
p-nitrani)ine, however, behaves exi^cptionally, and may bo 
combined with bcnzenesulphosulphanilic and benzene- 
sulphonaphthionic acids to form true azo compounds which 
dye wool in yellow and orange shades respectively. The 
chlorides of the above acylamino-sulphonic acids can 
be prepared by triturating the sodium salte with 
phosphorus pentachloride; they are stable, well 
oharacterisod substances. By conuonsiug benzenesulpho- 
sulphanilic acid chloride and beiuenesulphonaphthionic 
acid chloride with cellulose, and then coupling them on 
the fibre with p-nitroplienyldiazonium acetate, the authors 
endeavoured to produce cellulose esters of the correspond¬ 
ing azo dyestuffs. Thus cotton was treated for some tiiiio 
under a reflux condenser with a boiling chloroform solution 
of bonzenesulphosulphanilto acid chloride, m. pt. 177°U, 
contMuing a little pyridine. After being thorouglily 
washed first with chloroform, then with water, the cotton 
was found to contain 2*77 per cent, of sudphur. It waa 
dyed yellow after development with diazotised p-nltrani* 
line. Similarly ineroeris^ cotton treated with a chloro¬ 
form Bolurioii of benzeneBulphonaphthionic acid chloride, 

m. pt., ni** C,, and developed with diazotised p-nitoaoiltne 
yrm dynd orange brown.—H. L. 


Methylene Azure; Chemicil nature of -. A 

Bomthsen. Ber., 1906, 89, 1804—1809. 

Thb author confirms the recently published work of 
Kehrmann (see Ber. 39. 1403; this J., 1906, 469), who 
showed that Methylene Azure *’ is a mixture M dimethyl- 
and trimethyl-thionine. Methylene Azure was first 
obtained by Benithsen (so© Annalen, 280, 169) by heating 
Methylene Blue base with alkalis. A better yield may be 
obtained by oxidising Methylene Blue with potassium 
bichromate aiul dilute sulphuric acid. •—H. L. 

lA-AiUhraquinone. K. LagodzinskL Ber,, 1906, 89 
1717—1718. 

Tub author claiins priority with regard to the discovery 
of th« above compound (compare Dienel, this J., 
1906, 309). He found shortly after the discovery of 
tt-anthrol by Schmidt (this J.. 1904, 182) that the latter 
forined red azo dyestuffs with benzene-diazonium com¬ 
pounds. from which 1.4-aminoanthrol was obtained by 
reduction in alkaline or acid solution, and which, in, its 
turn, was converted into 1.4-atithraquinone by oxidation 
witli ferric chloride.—D. B. 


a-NapJUko/Uivonol. G. 
«-NaPHTH(IFLAVANONB, 


Woker. 
1663. 


Bor., 1900. 89> 1649- 


O-CH.CeHg 


was obtained by boiling the chalkoiio. 

(HO)CioHb.OO.OH:CH.C^H6 

in alcoholic, solution with hydrochloric acid. It crystal¬ 
lises from alcohol in colourlcRs needles, exhibiting a bkiisli- 
violet fliJores(!ciice and melting at 126° C. When treated 
with amyl nitrite and hydroj-lilorlc acid, it is converted 
into the isonitroso derivative, which forms yellow leaflets 
melting at 173”—174“ and yields a-naphthotlavonol, 

J) . 


^-'loRe'' 


■Kio.qoH) 


when boiled with a mixture of acetic and dilute sulphuric 
acids. The latter compound crystallises from alcohol in 
green leaflets, which molt at 210” C, The sodium salt is 
coloured intensely yellow and is only sparingly soluble 
in water; the acetyl derivative crystallises m lustrous 
laminro. melting at 194°-195° C. The outhors have 
effected a second 83 mthesifl of a-naphthflavone from the 
above flavanone by replacing a hydrogen atom lu 
a-position by bromine, and treating the product in alcoholic 
solution with potassium hydroxide.—D. B. 


Thio /ndigo Red; a new aynthetic dyestuff. E. Knecht. 

J. Soo. Dyers and Colourists, 1906, 22, 156— 159. 
Thb author describes the pr^aration and method of using 
Thio Indigo Red (see this J., 19t)6. 367; also Fr. Pats. 
359.398, 369.399 and 369.400; this J., 1900, 424, 426). 
This new dyestuff is more readily affected by reducing 
agents than indigo, but it and itsleuco compound are moro 
resistant to oxidising agents than Indigo and Indigo 
White. Cotton “ bottomed ” with Thio Indigo Red, and 
thou treated in an Indigo vat containing a slight excess pf 
liydrosulphite, is dyed an almost pure shade of indigo, 
practically all the red being “ strippod.” By “ bottom¬ 
ing " first In the liydrosulphite vat with Thio Indigo Red, 
and then “ topping *’ in the zinc vat with indigo, the author 
states that, he obtained very promising effects. For 
instance, cotton “ bottomed ” with only a liglit shade of 
the new dyestuff, aud thou treated in an ordinary zinc 
indigo vat along with a piece of untreated white cotton, 
was dyed a blue of about (apparently) double the intensity 
of that shown by the plain cotton. 

If cotton dyed a fairly heavy shade with Thio Indigo 
Red l>o immersed in uouoeutrated nitric acid, the blue 
shade changes to a yellow shade of red, whilst the cotton 
is at tlie same time mercerised.—A. S. 


DyeMuga; Fluoreacence of -. J. FormAnek. Z 

Ferben-Ind., 1906, S, 142—146; 104—169. 


Tki author oonstdeis that, in most oases, fluorescence U 
shown in aqueous, alooholio or amyl alcohol solnti<m,. 
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only by tho«e dyestuffs whioh can be derived from the 
type: 



where R represents oxygen, sulphur or nitrogen, and R' 
carbon or nitrogaii, wbiUt AA arc auxochrome groups in 
the para ponition to the fundamental element or atomi<! 
poup. It the auxochrome groups are amino groum. the 
hydrogen atoms of those may be replaced by allkyl or 
b^ryf radicals without tho fluorescence being destrovotl. 
The benzene rings may bo replaced by naphthalene 
or phenanthrene nuclei. Tho fluorescence is influenced 
by tliu nature of atoms or aUimic groups connected directly 
to the benzene rings* and also by the solvent used.— A. S. 

Indigo ; Java -. For. Off. Ann. Series, No. 3580. 

Thk planting of indigo has still further diminishes!: in \ 
fact, many of the lands on which indigo has hitlierto boon 
cultivated have now been turned into stjgar plantatif>ns. i 
iTapah and Russia, the two largest oonsumors of Java j 
indigo, have not taken anything like tho quantities 
which they did in previous years. There is still a con¬ 
siderable quantity used locally for the native dyeing 
industry, but the future is not looked forward to hopefully 
Exports for the post thrcMi years were:—1903,1,207,2741b.; 
1904,1.070.601 lb.: 1906, 640,462 lb. [T. K. j 

Dyewood trade, of Havre. For. Off. Ann. Ser., No. 3586. 

Tei imiKirtations of dye woods in ltK)6 showed a further 
decrease from 1904 in logwood and yellow woods. The 
logwood im{>ort aniouniecl to 33,143 tons, against 45,515 
tons in 1904 and an average of 40,703 tons in the five years 
1900—04. Of yellow woods only 2906 tons were 
imfiorted. against 7640 t/ons in 1904 and an average of 
8645 f/ons in the five years UKX)—04, and of red woods 
1191 t-ons were imijorted, against only 419 tons in 1904, 
and an average of 965 tons in the previous five years. 
Of the logwood 24,008 tons came from Haiti, 966 tons 
from San Pomingo and 4,800 tons from Jamaica. The 
amount of quebracho wtHid inqmrtcd was 10,044 tons, 
against 22,075 tons in 1904 and an average of 18,460 tons 
in tho five years 1900—04. [T.R.] 


Dyettvff and promtai of making same; Anihraeene —. 
0. Bally and M. H. Isler, Mannheim, Afsignora to 
Badisohe AniUn und Soda Fabrik, Lttdwigshafan on 
Rhine. Germany. U.S, Pat. 820,379, May 8 , 1906. 
Seb Sixth Addition, of June 22,1905, to Fr, Pat. 340,681 
of 1904 ; tbis J., 1906, 14.—T. F. B. 

French Patents. 

Ijahs from sulphide dyestuffs ; Proeess for producing 

fast --. L. Cassetla und Co. Fr. Pat. 360,82tb 

March 13, 1905. XlilA., page 546. 


V.-PREPARINO, BLEACHING, DYEING, 
PRINTING, AND nNISHlNQ TBXTILB8, 
YARNS. AND FIBRES. 

(CoTitinued from jHige 476.) 

Cotton: Insects v>hich attack -. Egypt> G. C, 

Dudgeon. Bull. Imp. Inst., 1906, 4, 48—62. 

The most destructive insect pest in Egypt is the boU 
worm. Earias insulana^ which has retUiced tho yield of 
many plantations by os much as 75 per cent. It also 
feeds on varieties of Hibiscus and on “ volunteer cotton.*' 
The sliminatiou of the post clearly lies in tho dwtruotion 
of all Hibiscus and “ volunteer cotton ” at a time when 
tlio cotton stalks have been uprooted and dried. The 
cotton worm does much harm, to cotton and “ borseem,” 
in many districts. Preventative measures against tl^ 
worm consist in preparing tho soil as long as possible before 
sowing, in order to starve out tho worms, and the removal 
an<l destruction of all loaves on which eggs have been 
laid. Other insects which do much damage are tho out 
worm, Agrotis ypsilon, the asal fly, Apkis sorgkit and tho 
Egyptian cotton staiucr, Gx«carenu« hyalinipennis^ but 
tbe fatter iloos not seem to attack healthy cotton plants, 
Jjocusts have also caused considerable damage during tho 
last two years.—W. P. S. 

Fibres from Madras. Bull. Imp. Inst., 1900, 4, 23—29. 
Thu chemical and physical properties, &c., of six samplns 
of Agave aiut Furcraea fibres received from Madras wore 
as follows:— 


No. 1. No, 2. 

Agave Vera Cnu\Agave Vera Cnu 
from from 

(liickmaffaliir Maciras. 


Mointure, ))or cent. U*1 

Ash. per cent. ] 2*& I 

Lobs on hydrolysis <(i). per cent i ItnK i Id*.') 

. (f»). percent I 21*4 I 2l‘d 

Loss on add puriHcation, per cent. 5*7 ; 4*5 

Loss on mercorisina. per cent , i 12*2 I J2-7 

(lain on nitration, imr cent. . . I .39‘1 hh*o 

Cellulose, per cent. ! 71*4 72*5 

Length of staple, feet . j »—4 j 11*75—4*5 

Comparative strength. I 66*» i rt2*7 

Value per ton, London . I £28 ' £22 


Ko. a. 

No 4 1 

No. 6. 

No. «. 

Sisa. Hem;/ 

NIsal Hemp ' 

Agave WighHi 

Mauritius Hemp 

from 

from 

from 

from 

Madras. 

Bangalore. 

Madras. 

Bangalore. 

9*3 

9* a 

9*9 

1 

1 9*3 

i*:» 1 

1*2 

2*0 

2*1 

is*s 

11*4 

16*3 

! 17*1 

15*0 

1S*0 

18*7 

! 2S*0 

2*9 

2*1 

2*9 

1 6*1 

10*8 

M*4 

: 10*9 

12*0 

SS‘l 

41*2 

I 14*2 

2ft‘0 

75*7 

7'»*6 

' 76*2 

70‘8 

H*75—4*25 

4'6—5 

1 2—2*6 

3*6—4’26 

87*6 

100 

67*0 

81*0 

£SU 

£»2 

' £23 

£24 


Enolwh Patent. 

Vtduuring tnaifers obtaiwiblc from imiophcnol \Sulpl^idv 

dyestuffs]: Sulphurised -. V. His, Basle, iSwitzor- 

land. Eng. Pat. 17.549, Aug. 30, 1906. 

See Fr. Pat. 357,687 of 1906; this J., 1906. 176.—T. F. B. 


United States P.ATENm 

Dye; Red sulphur —— and proc-css of making same 
[Thio-indigo red], P. Friodlaeuder, Vienna, Assignor 
to Kalle und Co., Akt.'Uefl., Biebrioh, Germany. iT.S. 
Pat. 819,848, May 1, 1906. 

See Fr. Pat. 359,398 of 1906; this J., 1906, 424.—T. F. B. 


Tlie colour and apiiearanec of tho samples were:—No. I, 
dirty wlut<‘, badly cleaned; No. 2, brownish, badly 
clottfied ; No. 3, pale straw, w«ll cleaned ; No. 4, paw 
straw, clean but rather coarse; No. 6. pale straw, fairly 
clean; No. 6, pale greenish-brown, imperfectly prepared. 


Paranitranilinc Hed lake for calico printing: Preparation 

of -. P. P. Wioktoroff and N. W. Philip^fl. J*. 

Farbon-Ind.. 1906, 8, 182-184. 

'A B&iuHT Paranita'aniline Red lake is obtained by precipi* 
tating the dyestuff on a substratum of starch accord^ 
to the following recipe:—1'6 kilos, of /S-o^hthoI are 
diseolyed in 2'0 kilos, of caustic soda of ^ B„ 16 kiioe, 
of castor oil soap, and 10 kilos, of boilizig water. 
solution is cooleifto 6° C., and then pourodlnto a miztuio 
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of 19 UloR. of wheat-staroh with 16 kilos, of water. The 
diaxo solution oontains 9 kilos, of p-nitraiiiUno, 1*9 kilos, 
of nitrite, 0*2 kilos of hydrochloric acid of 20® B., 10 kilos, 
of water, 30 kilos, of ice, and 10 kilos, of acetic acid of 
6 ® B. The acetic acid is added to dccompoBo the soap, 
and precipitate the fatty acid. Thin solution is filtered 
and allowed to run slowly into the ^-naphthol solution 
with good stirring. The yield of dry lake is 25*0 kilos., 
and the cost is stated to be low in comparison with that 
of competing products on the market. The printing colour 
oonsiots of 6 kilos, of this lake, 1 kilo, of gum trngacanth 
solution B9, 4 kilos, of blood albumin 2:3, 2 kilos, of 
olive oil and turueiitiiu' mixc<I in equal proportions, 
and 600 grms. of fonnaldehyiU'-ammonia, jircparcd from 
3 kilos, of 40 per cent, fornialdi'hydc ami 2 kilos, of 26 
per cent, ammonia. A short Htcaining is sufliciont to fix 
this colour, as formaldcliyde is set free and rapidly 
ooagulaU'H tho albumin. After “ I'hlonng ” tlie shadi? is 
stated t<» bo ecjual to that of Paramtranilino KcmI produced 
on the fibre, but the colour is very loose to rubbing. 'I'ho 
authors recominend the lake prepared h.s above in 

n licuiar for preparing a red discharge colour on an 
igo Blue ground.—it. h. 

2*aranitraniline ; HeA -. H. l^oinoraiiz. Z. Farben- 

Ind.. ItMKi, 6, 184-186. 

The author states that the essential point in producing 
a bright Paronitraniline Kod on cloth is that both <'om- ! 
pononts, in particular the sodium /3-naphtholato. are 
m solution at the moment, of combination. In actual 
practice, tho goods are generally padded with a solution 
containing jS-naphthol (2(>—26 grms. per litre), ratlior 
moro than one oquivaleni of caustic soda, and a nuantity 
of soap. They are then drieil in tho hot tine, which leaves 
in them a certain amount of moisture. An excess of 
alkali is necessary, because sodium /3-uaphtholale is 
diB 80 ciKt.cd in dilute aqueous solutioii, but a large cxce^ ! 
is detrimental, according to the author, because caustic 
soda salts out sodium /3-naphtholato, and thus tinids 
tn throw it out of solution at tlie moment of combination. 
The henoficial action of a soap is stated to l>e due to the 
solubility of /3-naphthol in soap. Thus, 60 grms. of fatty 
acid noutraliseii with caustic lye and diluted to a litre, 
will dissolve 26 grms. of /3-naphthol at 70'’—HO'-' C. Un 
cooling, only about one-fifth to one-sixth of tho 
^•nopUthol orystalliaoft out. The author states that a 
padmiig solution made up in this way, to which just 
sufficient caustic HO<la has been addeil, to prevent tho 
^-naphthol crystallising out on cooling, yielas the best 
results. Cloth prepared in this way is least affected liy 
steaming. On tho other liund, moro than tlie above 
quantity of fatty acid is deterious to tho sliado. Castor 
oil soap is particularly suitable.—H. L. 

AzO'dycstufja ; Produciion of --- — irt (he fibre, and tht 
infiiwnce of fala tn (he process. E. Justiii-Muller. 
Sixth liitemat. Coiigr. of Appl. Chem. 7*. ongew. 
Ohom.. m)fl, 19. 862. 

The intensity of tho colour depends greatly on whether 
tlie fabric, soaked in tho imphtnol-aolution, is dried or not 
before combination with tlie dia/.o solution. Tho depth 
of tint depends firstly, on the jKmotratioii of tho fibre by 
the /3-uapnthoI derivative, and secondly, on the colloidal 
condition of tho dyestuff. Tho impregnation of tlio 
fibre with soluble fats greatly favours tlie conversion of 
tho dyestuff into tho colloidal sUUo.—J. T. 1>. 

EiTGLisir Patents. 

Jjyeing and prirUing Aniline lUack; Mdlmd of -. 

W. Epstein, Froukfori. a/Moin, Germany (formerly of 
Shipley, Yorks.). Eng. Pat. 17,316, Aug. 26, 1906. 
The fabric is impregnated or printed with a solution of a 
suitable oxidisiivg agent, and U then exposed to the vapour 
of anihue or one of its homologues, alone, or diluted with 
a suitable gas. Cotton may be impregnated or printed 
yfith a solution of 2*2 lb. of potassium bichromate and 
12 lb. of ferric sulphate in 20 galls, of water, and exposed 
in a chamber heated to about 130^ F., to tho action of 
aniline vapour j it U then passed through a bath made by 


diluting the first bath with 10 times its volume of water, 
rinsed, soured, rinsed again, and finally soaped and 
finish^ as usual.—T. F. B. 

Dueing fabric; Ap^niralua for -. E. A. F. Zilleeseu, 

Passaic, V.S.A. Eng. Pat. 2220, Jan. 20, 1906. 

8kk U.H. Pats. 813.478 and 813,470 of 1906; this J., 
1906. 372.—T. F. B. 

Waterproofing composition. J. A. Shepherd, PoUok* 
shields, Glasgow. Eng. Pat. 17,067, Aug. 23, 1906. 

A WATBiH’RooFiNo composillon for fabrics is prepared 
by mixing together jelly soap, 36 parts; gum trogosol, 
32 parts; wax, 7 parts; and water, 37 parts. The 
composition m “ set in the fabric by passing tho latter 
througli a bath containing aluminium sulphate.—T. F. B. 


United States Patent. 

Silk; Process of charging —. G. Gianoli, Milan, 
Italy. U.S. Pat. 819.751, May 8, 1906. 

See Eng. Pat. 26,728 of 1904 ; this J., 1900,129. -T. F. B. 

French Patents. 

Silk; Pr(tc.Ksa for the manufaelurc of artifkial -. 

P. Germain. Fr. Pat. 360,396, Feb. 22, 1905. 

A homogeneous paste is jirenared by dissolving nitro- 
oclluloBO, celluloid and naphthaleno in acetone, and adding 
to tho solution powdered barium sulphate. The paste 
is then spun into threads which are at once immersed 
in dilute sulpliuric acid. This removes the acetone 
which may be recovered for further use. Tho oxoossof acid 
remaining in the threads i.** neutralised by treatment 
with barium hydroxide solution. Other means, snob as 
! heating, &.c., may be employed for the removal of the 
acetone. The threads are not donitratod,* and they may 
bo rodisBolved when desired.—W. P. 8. 

Jlydroaalphites [Hyposulphites]; Hendkring aqueous 

solutions of - 8l<ible. 8oc. Anon. Plaques et Papiers 

I Photograpluques A. Lumi^ro ot sob Fils. Fr. Pat. 

I 360,980, March 21, 1906. VII., page 637. 

Discharging on coloured grounds; Method of ———. 
Badische Auihn und Soda Fabrik. First Addition, 
dateil Uct. 21, 1905, to Fr. Pat. 366,117, Juno 9, 1906. 
i Srk Eng. Pat. 15,624 of 1906; this J., 1906, 474.—T. F B. 


VL—COLOURING WOOD, PAPER. 
LEATHER. &o. 

{Continued from page 476.) 

Enoush Patents. 

Dyeing hairs ; Miuins for and process of -. C. D. 

Abel, London. From AcL-Ges. f. Anilinfabr., Berlm. 

Eng. Pat. 14,212, July 10, 11K)6. 

Hairs are dyed fast shades by treatment with au alka* 
Ime solution of a sulphouio acid of p.phenyleaodiamiuo, 
p-toluylenodiamme, o- or p-aminophonol, ^-aminodiphenyi- 
ammo, &c., with or without an oxidismg agent. Fast 
reddish-brown shades may be produced by dyemg the ^ir 
with a solution of 4 parts of p-aminodiphenyUmino- 
sulphonic acid, 2 parts ot calcined sodium carbonate, and 
4 parts of a 26 }>or cent, solution of sodium hydrogen 
sulphite in 100 parte of water, to which is added 50 
of 3 pot cent, hydrogen peroxide solution.—T. F. B. 
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VflL—ACIDS, ALKALIS, AMD SALTS, 
AND MOM.HETALLIC SLEHEMT8. 

{Conlinued jnm 478.) 

Niifoatn; Oxides of -, and the ehamher process 

Inaphuric acid], G. Lunge and K. Berl» Z. angew. 
Cbom., l»06, 19 . 807 -819, 867—869. and 881—894. 
Th» authors summarise their results as follows:— 

1. Liquid nitrogen peroxide, as well as the gaseous 
mixtures of NO^ and NjOf which it furnishes, gives 
accurate anal 3 rtiGal results, when absorbed by concentrated 
sulphuric acid in an appropriate apparatus, even when 
diluted with considerable volumes ot oxygen, nitrogen, or 
air, the ratio of nitrogen to oxygen being exactly that 
required on the hypothesis of the formation from the 
peroxide of equimnlecular quantities of a nitroso-dorivative 
(ONO.SO 3 H) and a nilro-derivativo {NO. 2 .OH). (See 
Raschig, this .L, 1905, 923.) 2. Sodium hydroxide also 
gives accurate results when it absorbs nitrogen peroxide, 
whether as liquid or gas, alone or diluted with an inert 
gas such as nitr<^en, both as to the amount absorbed 
and the proportions of nitrate and nitrile formed. If, 
however, the caseous peroxide be diluted with oxygen or 
air, some of tlio nitrite is, at the moment of formation, 
oxidised to nitrate; suuh inixtureM ilioreforo cannot be 
analysed by absorptiou in sodium hydroxide. The 
sensitiveness of sodium nitrite to oxidation at tlio moment 
of its production probably has an important bearing on 
the question of the production of nitric acid or nitrates 
from nitrous gases. 3. Gaseous mixtures of nitric oxide 
and nitric oxide are also absorbed completely by 
sulphuric acid, provided the molecular ratio of the former 
to the latter is not greater than unity; no doubt, the 
peroxide is first converted into iiitrosylsulphuric acid 
and nitric acid,but the latter as formed, is instantaruM^usly 
reduced by t)io nitric oxide to nitrosylsulplmrio acid, 
so that an equirnoloc.ular mixture of nitric oxide and 
nitrogen )ieroxide boliaves as though it were nitrogen 
trioxido. Any excess of nitric oxide beyond this 
proportion will escape unabsorbod. 4. The mixtures 
considered in 3 are not quantitatively absorbeil by 
dilute solutions of sodium liydroxido; the peroxide gives 
nitrate and nitrite, but the nitne oxide cannot reduce 
the nitrate to nitrite sufliciontly quickly end so escaws ; 
thus there is a loss of nitrogen compound, and too nigh 
a ratio of nitrate to nitrite. In tins respect (and no 
doubt in others), an equimolecular mixture ot mine 
oxide and nitro^n peroxide (NO + NOo) is not equivalent 
to nitrogen trioxide (NgOs). 5. Not only is tlicrc 
no loss during the absorption of nitrogen imroxido by 
sulphuric acid, but the speed of absorption, oven in 
80 per cent, acid, is very great. Raschig’s s))oculutious 
based on the contrary propositions thus fall to the ground. 
6 . Rubber corks and connections must not bo used whore 
they will come into contact with nitrous gases. 7. When 
nitric oxide and excess of air are shaken with much water 
nitrio aoid is formed, no doubt througli atmospheric 
oxidation of the first-formed nitrous acid. 8 . Gaseous 
nitrio oxide, mixed with excess of air, is oxidised directly 
to peroxide, ».e.. without passing through the intermediate 
stage of trioxide at all. The authors cannot discover, 
either in Kaschig’s observations or their own, the 
angle in the reaction-curve which, according to 
him, shows the completion of the rapid conversion 
into nitrogen trioxido and the boginuing of the 
slow formation of nitrogen peroxide. 9. This argu¬ 
ment for the existence of nitrogen trioxide having failed, 
and there being no other ohemioal argument in favour of 
its existence, and no physical one for temperatures 
above 60^ C.. there oan oe no justification for assuming 
the existence of nitrogen trioxide in any theory of the 
chamber process. 10. Chamber or^tals are nitro- 
sulphonlo aoid. but nitrosylsulphuno aoid; the nitrosyl 
formula must also bo used for their solution in sulphuric 
acid. U. Hasebi^’s theory of the chamber process 
cannot be maintamed: it ignores the existence of nitro- 
sylsulphuric acid; it demands as intermediary an imaginarv 
substance, nitrososulphonic acid, the ossumptioD of widen 


in no way simpUfiM our conceptions; it would involve the 
formation in we chamber of tiitrous oxide, hydroxylamiue 
and ammonia, none of whioh occurs; and it postulates the 
continual formation and reaction of nitrous aoid. whioh 
also is not present. 13. Nitrosylsulphuno aoid acts as 
carrier of o:^gon. 14. Trautz’ blue compound. SO^NIiU 
(called by Hf^hignitrosisulphonio aoid) is formed, though 
momentarily, in the reaction of nitrogen peroxide or 
nitrous acid on sulphurous aoid, and in the reduction of 
nitrosylBulphuric acid. It is readily converted into 
Iiitrosylsulphuric aoid, eifchor by free oxygen or by nitroTO 
peroxide. The uitrosylHulpburiu acid is tlm either 
nydrolysed into sulphuric acid and nitrous aoid (which 
iustantAueously resolves itself into nitric oxide, nitrogen 
peroxide, ami water), or reacts, as in the Glover 
with sulphurous acid, forming siilphurio and nit^i- 
Hulphoiiic acids. 16. The following are the reactions 
oociuTing in the chamber:— 


1. SOg + NOa + HgO-ChNlOHlSOaH 

2a. 2 [ON(t>H)S 03 H] + 0-=HsO+2(0|N.SO8H). 

2 { 0 N 0 . 8 t) 3 H) 

'lb. •4*>N(l)H)S()3H]+NU2-N0 + H2()+2{0N0.8l)aH) 

за. 2(ON( l.SOaH) + H 2 O 2 S 02 ( 0 H)a + NO+NOg 

зб. 2(ONO.S03H) + S02 + 2H-()« 

I480t+210N(0H)8Q,H3. 
3c. 0 N( 0 H}S 03 H:=N() + H 2 S 04 
4, 2N0 + 02=N„U4. 

* ” * -J.T.D. 


Nitric oxide; Formation of - at high ietn'peraturts. 

W. Nornst. Z. anorg. Chom., 1906, 49 , 213—228. 

The formation of nitric oxide from the air by the agency 
of electric sparks or the arc is known to be purely a heat 
phenomenon, and the author baa experimentally 
investigated the reaction, N 2 + 0«—2NO, at high tom- 
peraturos, ascertaining the equilibrium concentration of 
the nitric oxide. Air was poasod at known rates and in 
known quantities through electrically heated tubes of 
platinum or iridium, the temperature of whioh was 
measurwl by the thermo-electric junction or photo¬ 
metrically. It then passed on through concentrated 
sulphuric acid, from whioh the nitric oxide was afterwards 
liberated by mercury, and measured. The results obtained 
agreed well with those calculated. Equilibrium was 
found to be more rapidly established as the temperatuM 
increased. The following table illustrates Flow the 
equilibrium couctaitratiou (x) of nitric oxide, lu volume 
per cent., vanes with the temperature; — 

Ti'inp. ®C. *• 

1227 .0‘10 

1627 .0*46 

2027 .1*5^8 

2427 .2-44 

2827 . 

When oxyliyilrogoii gas is exploded with air it lias been 
shown by Bunsen and by Finckh (tliis J.. 1906, 693) that 
lutrio oxide is formeil end that the amount varies with the 
pressure, t.e., the time of reaction. The reason for this 
is now maile clear, and by referring to the above table, 
the maximum amount of nitric exuio obtainable at the 
explosion temperature, about 2400^' C., may be found.. 


Nitric oxide: Occompoaition velocity of -. K. delliiiok. 

Z. anorg. Uhom., 1900, 49, 229—276. (Compare 
previous abstract.) 

Tun reversible reaction 2 N(>:;*:N 2 + Ob is found by 
author to bo bimoleoular in either directipn, between the 
temperatures mf and 176(f C. Nitrio oxide deoompoees 
at a measurable rate even at 670*^, the dependence ot the 
decomposition constant k on temperature being expressed 
at high temperatures by the equation 1 (^ 

The time requited for the completion of half the deoom- 
postioa of the gas at atmospheric pressure is oslottlated 
as 7-36x10* minutes at 900 ^(absolute)* and as 2-26x10-* 
mmutes at 3100° abs., about a bilhon times less. Aad* 
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itarting with air, a stiil more marked Tariation is observed 
in the times necessary for the formation of one-half the 
potable quantity of nitric oxide. When oxybydrogen gas is 
exploded with air. the actual heating time has been 
oafoulated from the above equation, assuming the tem¬ 
perature, and is of the order 10*^ seconds. In the 
decomposition of nitric oxide platinum proves to have 
a oatamio action, decreasing with rise of temperature, 
and iridium also acts as a catalyst.— F. Sodn. j 

Chromic acid ; ConilitiUion of -. W. Mancliot. lier., | 

IftOG, 89, 1352-1356. i 

Whxn chromic acid oxidises ferrous, titauous, or uranyl 
salts in presence of potassium iodide, throe equivalents of 
oxygen are libi’iratea for each atom of iron of which 
one goes to the iron (two to the uranium), while the rest 
liberate iodine. Chromic acid and anhydride, therefore, 
must have the constitutions, 

(OH),Cr<9 and 0:Cr<9, 

respectively. This accords with the old 4d)Hervat»ou of 
Wwtrien, confirmed by the arithor, that on heating 
potassium bichromate witli sulphiirio acid, ozone is 
evolved. IVobably the first stage, in oxidations by 
chromic acid, is the attaehmeiit of the chromic acid 
molecule to the oxidisablo substance. •'J. T. 1>. 

Barium carh<fnate ; Diftsocialiort of -. A. Finkclstein. 

Her.. 1906, 89, 15H5-1592. I 

By passing air over barium carbonate boated in an electric [ 
furnace, and measuring the percentage of carbon ilioxide ' 
in the issuing air, the relation between temperature and | 
dissociation-pressure was studied. 

The first step is the formation of a basic carbonate, j 
probably BaO.iiadOa, which melts at a lower temperature j 
than the normal carbonate, and which, by coating the i 
yet undecomposed carbonate, somewhat interferes with ! 
the progress of the reaction. The fused basic c^arbonato [ 
seems to dissolve both the oxide and the normal carbonate. : 


passing a ourrent of nitrogen trioxide into a solntion of 
potassium nitrite holding cobalt carbonate in suspension, 
a pure anhydrous salt is obtained. The author finds, 
however, by this method also, a trihydrated salt is 
obtained, and that it is contaminated with appreciable 
quantities of an oxide of cobalt. 

Deeompoaition .—The author is unable to confirm 
Erdmann’s statement (J. prakt. Ohem., 1866, 401) 

that potassium oobaltinitrite evolves nitrous aoid on 
heating. When heated without access of air, the salt 
liegins to give off nitric oxide below 2(X)® C., whilst at 
210°—215® C., decomposition proceeds smoothly according 
to the equation: 


Coo(NOo)e.6KNOo.3H20 = 

CofiOa + 6NO + SKNO, + 3KNOo + SHoO. 


If the salt be heated in an air-bath, the potassium nitrite 
IS converted into nitrate, the nitrio oxide acting as an 


oxygen-camer. 

Analijais .—A weighed quantity of the salt is heated 
in an air-bath for two hours at 215°—220° C., and the 
residue repeatedly washed by decantation with boiling 
water and collected on a filter. The cobalt is then dot.er' 


rained by Hose’s method, the aiialysis being carried out 
without the use of reagents, 'fhe potassium iti the solniioii 
is determined as sulphate.—A. S. 


Cupric oxid^e; VoUindal -. C. Paai and W. Ix>uzo. 

Ber., 1906, 89, 1545—1549. 

J$Y the same procosa as for the corresponding silver and 
mercuric compounds (this 1902, 994) the autliurs have 
prepared bluo-violet solutions of colloidal cupric 
hydroxide. On dialysis, traces of c.opper compound 
always pass through, for reasons not yet disooverod. 
The solution in tho dialysor gradually changes colour to 
dark brown, possibly through dehydration. Tho 
(‘olloidal solution is extremely stable and yields on 
evaporation to dryness, a solid residue which after an 
mdelinito lapse of time is still soluble in water, regenerating 
the original solution.— .!. T. D. 


Complete dissociation of the basic carbonate at the 
atmospheric iirossure occurs about 145(!° C. Tho basic 
carbonate is formed from its constituenls with absorjilion 
of heat. The specific heat of barium carbonate appi^ars 
to vary with tho temperature in the same fashion as that 
of carbon dioxide. Incidentally, it was found that 
barium carbonate obstinately retains truces of moisture, 
which can only be completely removed by heating to 
KJOO® C. in a stream of dry carbon dioxi<le.- -J. T. 1). 

Sodium aulphatc.H; Acid -. ,J. IVAns. Bor., 1906, 

89, 1534-1535. 

Ip a solution containing sodium sulphate and sulphuric 
aoid in equimolecular proportions l>e evaporated, needle¬ 
like crystals separate, which, after washing first with 
dilute snlphurio aoid and alcoiiol, then with alcohol and 
ether, have tho composition expressed by Na^U(K() 4 )s. 

To obtain tlio hydrate, Naj|H(iS 04 ) 2 .Hjj 0 , a solution 
oemtaining 10*5 per cent, of sulphuric acid and 35 jior 
cent, of sodium sulphate is heated to 30® ()., and tlie two 
substances, in the proportions in which they exist in I 
NagH(S 04)3 are graauolly added, till, on cooling (and if 
necessary seeding with a crystal), tho salt separates. It I 
forms brilliant rhombic prisms. —d. T. D. | 

Fiacher'a mlt [PtAanHum CAjhalfinitriU] and ita dccom- 
poiiilion by hc/ji. I*. C. Hay. (’hem. Hoc. Trans., 1900, 
89 , 551-556. 

PreparcUion. —On adding different quantities of a strong 
solution of potassium mtrito, aoidinod with aeotio acid, 
to a fairly concentrated solution of cobalt chloride, the 
salt, (Ja^(N02)e.6KN02.3H20, is generally formed, but 
it invariably carries down with it traces of an oxide of 
cobalt, tho figures for this metal being always too high, | 
and those for potassium too low. In one or two oases ' 
results were obtained which appear to support Sodtler's 
statement (Amer. J. Seienue. 1870 [ii], 49 , 192) that the 
degree of hydration of the product depends upon the oon- 
centratioQ of tho solutions oraployeid. Bosenheim and 
ICoppel (Z. anorg. Chvtu., 1898, 17, 35) state that by 


I Uranium area ; Trealment of Vanadiferoiis - . M. Gin. 

I 8ixtii Intoruat. Congr. of Appl. Chom., Romo. Z. angew. 

Choin., 19, 896. 

Tun oro is fused with pot.assium bisulphato, tho acid 
vaiiadu- Hulpimte converted into ibvanodyl sulphate, and 
tlie HolutiOii treated with a mixture of ammonia and 
ammonium carbonate, whii^h forms an insoluble hy{>o- 
vanadate and a soluble aiiimuniiim uranium carbonate. 

A socoikI method depends on tlio pro|>erty of ferric 
i chloride of reacting on vanadic auhydritlu to form 
vanadium tnohlondo, which boils at 126'' 0., and can bo 
' distilled off and received lu water, tormiug pure vanadic 
I acid.—J. T. i). 

I Uranyl acetate; Action of UyM on -. A. Bach. Bor., 

1906, 39. 1672—1673. 

The author had shown formerly that on passing carbon 
dioxide througli a solution of uranyl acetate, exposed 
to direct sunlight, reduction of the salt to a mixture 
of uranouB and uranic hydroxides takes place. Kuler 
showed subsequently that carbon dioxide is merely 
aotivc in removing" from the solution oxygen which 
hindered tho reaction and that tho reduction takes 
place also in sunlight alone. The author now finds that 
III his former experiments a chance equilibrium had 
oxistiid l>eiw<x>n the reducing action of the light and the 
oxidiHing inlluence of the oxygen, thus confirming Kuler’s 
view. He shows that with constant illumination, uranyl 
acetate concentration, and diameter of the tube owployod, 
the time required until a peroepiible cloud is formed 
(marking the beginning of the reaction) is inversely 
proportional to the height of the liquid column. When 
the relation between the liquid surface exposed to the 
air and tho height of the hquid has reached a certain 
value, reaction no longer takes place. If the illumuiatioa, 
diaiuotor, and height of the liquid column are kept oon> 
stant, the rate of change is inversely proportional to the 
conoentration of tho uranyl acetate. Hot saturated 
solutions become clouded almost at ouco when exposed 
to light. Preparations obtained by the fractimial 
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idaotiOB of nniiTl Aoetote wlntioiu In umlight* ra-tnddit- 
ion of til* 'WHOM pndidtatiH ezpoMd to the end 
luetntion oi theH in eoetio eoid, show a nmilar behaviour 
awards light, sod then ate no grounds for assuming the 
iresenoe of a photo-oatalj^sator in uraiiyl acetate. 

—E. T. A. 

JitrogtnljProptriHa of liquid -H. Erdmann. Ber., 

1006, S9, 1207—1211. 

It passing nitrogen from a cylinder through a cooling 
rorm into a cylindrical copper vessel cooled ny liquid air, 
he gH can be liquefied in Wgo quantities at any pressure 
letween 0-7 end 2'6 atmospheres, and then, after nitration 
hrough an ordinary paper, forms a perfectly colourless 
aobile liquid. Not only ice, but absolute alcohol, sinks 
a this liquid, so that Bamsay end Drugman’s figure for 
ts density (0'7914) is probably nearer the truth than 
lewar’s (0'860). Liquid nitrogen forms an excellent 
ooling agent, its lower temperature rendering it more 
fficient than liquid air. It is a good solvent for liquids 
if low boiling point; is miscible in all proportions with 
iqnid oxygen or liquid ozone j and seems well adapted 
s a solvent for determining the molecular weights of such 
ulMtancea Liquid nitrogen is inert towards most 
ubstances, and oven metals like calcium and magnesium 
lo not readily combine with it: but a mixture of calcium 
Irillings and liquid nitrogen, if ignited by “thermite” 
jnition-mixture, continues to burn, and forms calcium 
iitride. The author is investigating the molecular 
might of liquid nitrogen, to ascertain the suitability of 
he gas as a material for standard thermometers. 

—J. T. D. 

^hosphonta; Conaliluent producing electrical cotwfuc- 

tioity in air which haa paeaA over -. B. 

Schenck, P. Milu and H. Bauthien. Ber., 1906, 89, 
11306—1621. 

[■hb luitliors find that the phenomenon of ionisation of 
he air in the vicinity of white phosphorus is not directly 
onnooted with the lumiuesconco of the phosphorus, for 
nany other Bubstonoes showing similar luminescence 
iroduoe no effect in discharging a charged electroscope, 
t is not due to ozone, but to phosphorus trioxide, for 
ireviously prepared pure phosphorus trioxide, mixed in 
ninute proportion with air, produces the same effect as 
lir which has passed over white phosphorus. The authors 
lave determined the vapour pressure of the trioxide 
it temperatures from 22° to 91° C., the rate of its oxidation, 
ts molecular weight at 80" 0. (at which temperature they 
ound the figure 218, so that no molecular dissociation had 
loourred), the electric conductivity (it is a good insulator), 
ind the dielectric constant. From none of the results 
lave they been able to got a clue to the cause of the 
ou.-sing action of the trioxide upon air.—J. T. D. 

’^hoephorua; Method of detecting minute quantitiea of 

while -. B. Schenck and E. Scharff. Bor., 1906, 

89, 1622—1628. (See preceding abstract.) 

The discharge of an electroscope by air which has remained 
n the vicinity of white phosphorus forms on exceedingly 
lelioato test for the latter, and the authors have devised 
I, convenient and compact form of electroscope for the 
ipplioation of the tost. The substance to be tested is 
alaoed in a U-tube connected with the cylindrical vessel 
lurrouuding the elet'.trosoope rod, and, after a short time, 
:he air in the apptiratus is blown by a small hand-bellows 
jhrough into toe cylinder. So small a quantity oi ph(»- 
pborus in the (J-tube as (hCKH mgrm. increases quite 
lensibly the rate of discharge. The method will be of use 
(oi detecting small quantities of white phosphorus in 
phosphorus sulphide or red phosphorus, as also for detecting 
rapoors of phosphorus trioxide in the air of rooms in match 
(actotiss, &c.-Ar. T. D. 

Phoaphorua aulpMdtai Exiatenu of -. K. Boulouoh. 

(Tomptea rend., 1966, 148, 1046—1047. 

The author doubts the existence oi Qiron’a eutectio of the 
composition, FsS (this <1., 1906, 264), finding that the only 
ratokio ptfint of mixtures oontoiniug more pho^faorus 
than the sulphide, FsSs, occurs at —7° 0., and hM the 
composition oaRes{ianding to F^S. IheH mixtures 


postsH in a high deoM the power of remaiiiing M sapacr 
cooled liquids, and unlsM tbe-y are seeded witii tine 
seequisnlpmde, F48S, they may be cooled tar below their 
real freezing-point without eoUdifying. Moreover, the 
freezing-point curve of mixtures of the sesquisulpUde 
(43-6 per cent, of sulphur) and phosphorus presents a 
sudden inflexion at 36 per cent, of sulphur (which mixture 
freezes exactly at the freezing-point of phosphorus), uui 
deolines muon less steeply as the percoutage of eulphur 
decreases further; and the eutectio point is at the inter- 
section of this line with the lino falling from pure phos¬ 
phorus as sulphur increasos, at —7°C., not,at the intei- 
seotion of the latter with the continuation of the first 
art of the Une falling from the sesquisulphide M sulphur 
ocreHes. which would be about —40° C. —J. T. D. 

Ammonium tri-iodate aa fundamental alandard aubatanea 
in volumetric analyeia. E. Biegler. XXIIL, page 861, 

Iron i the ruating of -. G. T. Moody. X., page 639. 

Nitrogen; Aaaimilalion of demetUary - by azotobacUr 

and radiobaoter. J. Stoklasa. XV., page 548. 

Ehoush Patents. 

Araenieal aulphur area; Treatment of - for the obtain- 

ment of araenioua acid and of aulphurie add demvei 
of araenic. J. Basohen, A. E, Wareiug, ana Tito 
United Alkali Co., Ltd., Liverpool. Eng. Pat. 16,931, 
Aug. 21, 1966. 

The gHeous prod'nots from tbe burning of arsenical 
sulphtur ores are passed into a Glover tower, down whioh 
suipburio acid llowa Tbe sulphurio acid, thus oharged 
with arsenious oxide, is subjected, at a temperature of 
about 100° C., to the action of dry hydroohlono acid pjos, 
preferably in a suitably packed tower. The arseuious 
chloride formed is withdrawn, as an oily liquid, from the 
sulphurio acid thus treated, and is brought into contact 
with an alkali, alkali carbonate, earth carbonate, or the 
like, in tbe presence of a smalt proportion of water, to 
precipitate arsenious acid, which, if necessary, may to 
puiilied by sublimation. (Bee also Eng. Pats. 16,929, 
16,930, and 17,887 of 1906, this J., 1906, 477 : and 17,888 
of 1906, following abstract. j—E. S. 

Sulphuric acid; Treatment of gaaea obtained from araenieal 

-, and other gaaea containing arsenious oiUoridc, 

and the oblainmcnt of araenioua add therefrom. 
J. Basohen, A. E. Wureing, and The United Alkali Oo., 
Ltd., Liverpool. Eng. I’at. 17,886, Sept. 4, 1905. 
The gases evolved on the treatment of arsenioal suiphuiia 
acid with hydrochloric acid, and blowing air through 
(as desoribed in Eng. Pat. 7916, of 1905; this J., 19(16, 
477), are passed hito a minimum quantity of water 
containing an alkali, or alkaline earth, or carbonate 
thereof; or certain oxides or carbonates of the heavy 
metals, such as zinc oxide or carbonate, manganese-mud, 
or iron hydroxide. The arsenic in the gaaes is stated to 
be precipitated “in the form of arsenious aoid.” Tto 
process may be applied generally to the trHtmout of 
gases oontaming arsenious chloride. (Uompare Eng. 
Pots. 16,929, 16,930 and 17,887 of 1905, this J., 19M, 
477.)-E. S. 

Ammonia; Production of - [from the air], H. 0, 

Woltereek, London. Eng. Pat. 8368, April 19, 1906. 
Caheonaoeous material (other than peat) is beatod, 
preferably in upright retorts, to a lomperature not eioood- 
ing 500° C., and air and steam are passed through tto 
mass, the production of combustible gases being, as far 
as is possible, prevented. The heating may, at tto 
comraenoement, be effeotod by the incipient combustion 
of tbe lower portion of the charge, and afterwards, ia 
some oases, water in the form of spray may be introdiiaed 
for the produotion of tlio steam required. It is stated 
that the ammonia formed, owes its origin, partly at 
whMly, to the nitrogen of the air admitted. The elmieBt 
gases are scrubber passed through oh ” alkali tawtt, 
or its equivalent, to liberate aB ammonia,” and ttoa 
through sulphurio aoid absorption towers. (Oempew 
Pr. Pit. Sid/sga of 1904 > tins J., 1904, 1818.)-^ i 
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Corro«t« liquids; Appuratua for spreading or didr^yuting 
apeoiatly appl%cabl6 to the manufacture of copper 
aiU^iate arid tM Uke. H. £. Dolphin, Ch^ter. 
Eng. Pat. 9239, May 2, 1905. 

A TOWKR, charged with, for instance, copper shot to he 
diiSBoWed, having now its bottom an outlet j)ipe for flow 
of the solution into a receptacle, and receiving a jet of 
air or steam, is sprayed at the top with dilute sulphuric 
acid, delivered from a siphon into a shallow cup or saucer, 
over the edge of which the liquid splnalies in an umbrella- 
shaped shower, with such force as to be further sprayed, 
on contact with the shot, over the entire suidace. The 
saucer may be replaced by a disc or plate, or by an inclined 
surface attached to one side of the inside of the tower, 
from which the gushes of liquor from the siphon may be 
•plashed over the charge.—E. 


then mixed with oaustie alludi or aiVsh owbo&ate. 
The alkaline mixture, with ot without addition of ferrous 
hydroxide or owbonate, is subjeoted to the action of sol- 
pnuretted gases containing cyanogen compounds. By 
this treatment the insoluble cyanogen compounds are 
converted into ferrooyanide, the completion of the reaction 
being indicated by the disap|)oarance of tlie fixed alkalinity 
of the mixture, which now contains ammonia com¬ 
pounds With ferrooyanidos and ferrous sulphide. The 
ammonia is recovoi'od from the product in a suitable 
still, and the solution of alkali forrocyamdea, after separa¬ 
tion of msoluble matters, is purified when necessary, 
and distilled with sulphuric acid, us first described, to 
obtain hydrocyanic acid. The insoluble residues from 
the filtration residue, together with the insoluble dis¬ 
tillation residue, are again used in the described cycle 
of operations.—E. 8. 


Sulphur dioxide and Glauber salts; Manufacture' of fmrt \ 

-. W. Garroway, Glasgow. Eng. Pat. 11,986, j 

June 8,1005. I 

SopiUM bisulphite solution, formed by acting upon sodium j 
carbonate with sulphiirouM acid, and solution of nitre | 
cake (sodium bisulphatc) are separately admitted to a j 
closed mixing vessel, siippliod with a steam lieating coil, i 
from which vessel the sulphur dioxide set free is con- | 
ducted through a tower and a pair ot small vessels into ; 
a large v«»ei in which the gas is absorbed by water. J 
(Hoferenoe is directed to Eng. Pets 2784 of 1880 and , 
1393 of 1888.)—E. 8. ; 

Catalytic apparatus. \Manvfactvre of nitric oxide from 
ammonia.] H. H. l^ke, London. From Nordyke aiid i 
Marmon Co., Indianapolis, C.8.A. Eng. Pat. 1204, 
Jen. 16. 1906 


Unitjed States Patents, 

Nitric acid ; Process of eonctnirating diluted -. 0. 

Baither, Orieaheim, Aswgnor to (fiiein. Fabr. Griesheim- 
Rlektron,. Frankfort a/Main, Germany. U.8. Pat. 
819,262, May 1, 1906. 

See Fr, Pat. 358,373 of 1906 ; this J., 1906, 218.—T.F.B. 

Chlorine ; Manufacture of -. A. Clomm, Mannheim, 

Germany. U.S. Pat. 819,410, May 1, 1906. 

See Fr. Pat. 364,109 of 1900 : this J.. 1906, 1067.—T.F.B. 
French Patents. 

Endo'kcrnnc compounds [t.g.y oxygen com'])ounds of 
nitrogen} ; Process and. apparatus for producing —, 
K. l*awhUow8ki. Fr. P«t. 361,110, Dec. 26, 1906. 


In the figure shown. 4, is a helical coil, of small dianictor 
relatively to its length, of a metal of the platinum group, 



which is heated, at first to a temperature slightly below 
visible redness. Ammonia gae is admitted through the 
tube, 1, controlled by the cock, 3, and air enters by the 
tube, 2, the mixture passing through the helix and entering 
the receiver, 6, for the nitric oxiile formed. The reaction is 
stated to be endothermic or exothermic, according to 
whether the air or the ammonia is admitted in excess, 
so that the temperature may be regulated without external 
heating after passing the initial stage of the process. 
The process may ho conducted under pressure. Tlie 
apparatus is generally applicable in catalytic processes. 

—E. S. 

Cyanogen compounds; Procesn for tlte recfmry of - 

from crude gases and from bye^prvducts in the . 
•manufa<iure of cyanides. W. E. Sims and H. Bowes, 
Manenester. Eng. Pat. 2929, Feb. 7, 19(>6. 
fit the manufacture of cyanides from a forrooyanide 
' solution and sulphuric acid, the hydrocyanio acid dis¬ 
tilled off is eoUeoted and neutralised iu the usual way, 
and the insohibie compounds remainiag in the still are 
removed, freed from excess of acid and soluble salts, and 



The invention is desoribed with reference to effecting 
tlie combustion of nitrocen in the oxygen of the air, and 
to compensate for the absorption of heat that ensuca, the 
temperature is raised in the ojjioratiiig cylinder by the 
sudaen compression of the contained air. by the movement 
of a piston, h. Tlie compression takes^ place at intervals, 
the movements of the piston inducing, in succession, 
aspiration through the vtuve, c, of air afready heated by 
passage through the beat exchanger, W. When tlm 
piston amves at or near its highest pmnt, either a com- 
bustible is introduced through the valve, /, and is ignited 
to increase the heat, or electric sparks are passed through. 
As the piston makes its downward movement, work is 
done by the expansion of the compressed air, and on 
the return, the gases are forced through the valve, a, 
through the heat exchanger, whence the air carrying the 
nitric oxide formed, is passed to an absorbs. The 
inner surfaces of the cylinder, not coming into contact 
with the inston, may be lined with a oarboruodum 
mixture, or with spoi^ platinum, frc., iat^ided to sot 
oatslytic^y in aid of the reactiosu-^-K. B, 
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Byirottilphitt* [Bjtponii^itet]; Bmdtrint aautMt 

mbiiiont of - tUiUe. Soo. Aaon. Plaqnea et Fa^m 

Photocraphiqum A, Lumiire e( ua Fili. Si. Fat. 
Seo.m March 21, 1905. 

AqnotJS tolutions o( alkali hydrosnlphitea, say, of 
3 per cent, strength, are rendered, comparatively, stable 
in air, by addition of certain proportions of tribasic 
aodium phosphate, acetaldehyde, trlojtymethylene in 
presence of sodium sulphite, bcntaldehyde, or hexa¬ 
methylenetetramine. The presence of sodium phosphate 
does not interfere with the reducing properties of the 
hydroaulphite at ordinary temperatures; but the other 
substances named aHow reduction to take place only 
near lOtF C. Or, the anhydrous sodium hydrosulphite of 
the Badische Anilin und Soda Fabrik may be mixed 
■with tribasic sodium phosphate, or with trioxy- 
methylene and sodium sulphite, to form a powder, which, 
when dissolved in water, gives a stable solution. (Refer¬ 
ence is made to Fr. Pat. 338,385, of 1903.)—E. 8. 

• 

Sulphite liguora Preparation of fitrong - and appara¬ 

tus therefor. U. Turk. ». Pat. 301,071. Jk>c. O, 1005. 
SULPHUK dioxide gas is delivered under preaanre, near 
-to the bottom of tlio lower, and larger, compartment of 
a tank, containing a dilute solution of sodium carbonate, 
•or water in which milk of lime is ditfused, through a aeries 
•of nozzles so curved as to cause the gas to issue with 
rotary motion, in the form of very minute biibbies. 
The excess of the gas pasmwi from the upper portion of 
the compartment, by a tul>e loading outside the tank, 
and curved downwards into the upper compartment, 
on the floor of whicili it forms a horizontal perforated 
•extension, through which the gas issues into water, or 
into a solution corresponding to that in the lower eoru- 
partmont of the tank. An aperture, ordinarily kept 
plugged, is provided m the floor of the upper compart¬ 
ment, through which, when desired, the liquor contained 
therein may be dtsebarged into the lower compartment. 

—E. S. 

Vm.-6LASS. POTTERY. AND ENAMELS. 

{Continued from page 478.) 

Silicate-melts ami silicate-glasses. C. Koelter. 0th Int. 
Cong. appi. Chom. Z. angew. Ohem., 1906,29, 805—807. 
Silicates may he divided into two groups entirely 
different from each other, but which may be connected 
by a series of intermediate bodies. The first group 
comprises silicates with a sluirply defined melting-point, 
small viscosity, high power of crystallising, and great 
rapidity of crystallisation ; they are but little dissociated, 
and do not show sujwsaturation or supercooling. To 
this group belong the calcium* and magnesium—iron— 
manganese silicates, as well as those of the formiilw, 
CaMgSijOe, OaFeSijOg. Na^CaSijOe. They do not form 
glasses. To the second group l>elong those Hilioates 
which yield glasses. They possess jiroporties opposite to 
those of the first group, the most marked being the 
indefinite melting point, a viscous state corresponding 
to an interval of temperature of 100® C. and more separ¬ 
ating the liquid from the solid state; the solidifying point 
is always below the melting point; and practically no 
heat is absorbed during soliaiflcation. To this group 
belong most of the socJium, potassium and alununium 
silicates. The silicates of the first group are sharply 
differentiated from alloys, by the fact that in those 
circumstances where the latter would form eutectic 
mixtures so olosely mixed as to seem definite chemical 
compounds, the former show exactly the opposite ten- 
denov, different silicates separating out as far apart as 
possible. The members of the second group do not show 
this peouUarity, which may be seen in many rooks. 


Emery ; ISascoe -. For. OS. Ann. 8er., Ka 3592. 

7sb export of Naxos emery stone from the Government 
depot at Syra was agrdn very satisfactory last year, 
Amouatiag to a total of 6395 metric tons, valued at 


27,17W., being 42 tons in excess of the export in 1904, 
It was shippM as follows8360 tons to Rottndam, 
1010 tons to Liverpool, 1000 tons to New York, QStO tons 
to Havre and 405 tons to Boston. Of the totid, German 
steamers carried 2850 tons, British 2415 tons, Freneh 
630 tons and Austro-Hungarian 500 tons. [T.B.] 


UKiTim Statss Patents, 

Glass: Apparatus for the manufacture of sheets of 
F. L. 0. Wadsworth, Morgantown, W. Va., Assignor 
to Pressed Prism Plate Omss Oo., New Y(»k. U,S. 
Pat. 818,209, AprU 17, 1906. 

The apparatus consists of a combination of a rolling 
mechanism and a frame which receives the glass as it 
passes from the rolling mechanism and by whiou the sheet 
is held vertically, means whereby a wire mesh may be 
supported in the' frame in position to be embedded in the 
I gloss sheets, and vertical pressure-plates adapted to press 
the glass.—A. G. L. 

I Glass sheets ; Apparatus for the manufacture of — 

F. L. 0. Wadsworth, Morgantown, W. Va., Assimor 
to Pressed Prism Plate Glass Oo., New York. U.S. Pat. 
818,210, April 17, 1906. 

The apparatus consists of a shoot-forming roll, a table, 
a stTies of figured dies elevated above the path of the roll, 
and mechanism by which the dies are moved successively 
against the sheet as the roll passes.—A. G. L. 

I 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

(Continued from page 479.) 

Ebolish Patbst. 

Marble and alone; Manufacture of artificial . T. 
M. Thom, Chestiunt, Herta. Eng. Fat. 8804, April 26, 
1906. 

Thb invontion relates to the production of artifloiil 
marble or Htonc, by submitting blocks or slabs of lime to 
the action of carbon dioxide in a closed vessel, in aspeoial 
way. The vessel containing the slabs to be carbonated i, 
exhausted by a pump, and carbon dioxide is then admitted, 
until tlie vacuum is largely reduced. As the gas ia 
aijsorbed by the slabs and the pressure in the vcsmI 
consequently decreases, a further quantity of gas ii 
admitted until the presstne rises again to its origiaal 
amount, and the process is continued until the pressure 
remains constant, that is, until the slabs cease to absorb 
further quantities of gas.—W. C. H. 

Uniteu States Patents. 

Claya containing giipaum ; Treating -. K. Sakorai, 

San Francisco, Cal. U.S. Pat. 818,124, April 17, 1906. 
The clay is heated to a temperature of about 200° C., 
so as to dehydrate the gyraum and render it “dead' 
burnt," without, changing the olav, and is then mixed 
with a suitable binder, moulded whilst pasty, and dried. 

—A. O. L. 

Olay; Proceaa of treating -. B. S. Powers, Merohant- 

vilie, N.J. U.S. Pat. 818,287, April 17, 1906. 
Clay and sand are mixed with a "liquid solution d( 
silina," or similar inorganic subatanoe ; the mixtora is 
moulded, exposed to the atmosphere and then heated, 
whereby a cruet of orystalliaed silica is formed on the 
surface, which prevents shrinkage of the material.— k. 0. Is 

Brieka ; Compoaition for the conatruetion of -. X, a 

BtoweU, Portland, Ind. U.S. Fat. 819,467, May 1, 
1906. 

Toa oomposition ia composed of anrariduiui sathoEan^tUn 
and Fmtiand cement.—A. Q. L. 

b8 
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Ctment^hln*; Froua^ of operating —. H. L. Doherty, 
Marion, Win. U.S. Fat. 818,018, Apnl 17» 1906. 
F%om 5 to 26 per oent. of the finished cement clinker is 
mixed with the raw materials, and agam pasaed through 
the rotatory kilii.~-A. O. L. 

Comhuetion pn cement kilns]; Process of conducting -, 

H. L. Dohertv, Assignor to Combustion Utilities Co., 
New York. tJ.S. Fat. 819,127, May 1, 1906. 

A FLAKE of producer gas opposite in direction to that of 
the cement raw material is produced in a rotatory kiln, 
and powdered coal cmd air is projected into this flame at a 
point close to the clinkering zone bo as to give an intense 
local heating effect.—A. Q. L. 

X.—METALLURGY. 

(Continued from page 482.) 

Cast iron; Volnnie. and temperaivra rJianf/es during 

cooling of -. T. Turner. Iron and Steel Inst., 

May, 1906. 

A X-aHAPBi) bar was oast, the head of which was kept 
rigidly fixed by the sand of the mould and V>y ftwd pin 
olamped to the iron box containing the mould. In the 
other end was inserted a wire nail, round the head of which 
the bar solidified, and the point of which was coiinectod 
with a lever multiplying in<lox, in order to record altera¬ 
tions in the length of the bar. A thermo-electric pyro¬ 
meter, inserted at the middle of the bar, allowed of temper¬ 
ature-readings being made. From tl>c shrinkage readings 
and the time and also from temperature-readings and time, 
curves were constructed. These curi'es group them- 
selves into four classes:—1. Those showing no arrest, in 
the shrinkage, illustrated by eopi>er. aluminium, antimony, 
lead, tin, zinc, and zinc-aluminium alloys. 2. Tliose 
showing one retardation of shrinkage, which may amount 
to actual expansion; illustrated by while iron and by 
high carbon steel, also by zim-oopper alloys. 3. Those 
showing two such arrests, illustrated by non-phosphoric 
grey iron : and 4. Those showing throe such arrests, 
niuBtrated by very grey pho8phori<' irons. In this class, 
the third arrest is by far the most oonsi<lerable, while the 
second is small relatively to either of the other two. 

The cooling curves snow arrests, which may amount 
even to rises of temperature, correspoiuling to the arrests 
or expansions in the shrinkage curves. 

The examination of four characteristic irons—1. Pure 
white cast iron (“American w^ashed iron”), 2. non- 
phosphoric grey iron (No. 3 hicmatite ]iig). 3. Phosphoric 
prey iron (No. 1 Northampton), 4. dose-grained foundry 
iron, from a broken-up casting, gave results as follows:— 




2. 

3. 

4. 1 

Carbon, combined ... 

2-73 

0-86 

0*16 

0*70 

graphitic ... 

— 

2..53 

2*60 

2*73 

Silicon. 

0*01 

3*47 

3-98 

1*41 


tr. 

0*01 


0*03 

1*25 

0*07 

0*96 

Phosphorus . 

0*04 

Uanganese.. 

tr. 

rlmost 

0*55 

0*50 

0*43 

Pint arrest. 

absent 

1185* C. 

1060* G. 

1096* C. 

Second . 

absent 

absent 

900* C. 

905* C. 

IWrd . 

666* C. 

696* C. 

730* C. 

696* C. 


The third expansion becomes more marked, and occurs 
at a higher temperature, as the silicon increases. The 
author considers it probable that the cause of tins expan¬ 
sion is the separation of temper-carbon. He recommends 
tests on the lines of the experiments in the paper as a 
means of checking and cmitrolliug mixtures in tlie foundry. 

-J. T. D. 

Cast iron ;• Influence of the condition of the car6o» on the 1 

strength of -, as cost, and hcat-treaUd. W. H. 

Hatfield. Iron and Steel Inst., May, 1906. Beporta 
of Carnegie Kesearcb Scholars. [Advance proof.] 

Tb« highest tensile tests were given by low-silicon irons 
in whi<m the combined carbon tva# ct a maximum. Grey 


irons gave the lowest tensile results, through the weakening 
i^on of the graphite plates. Pearlite was found to 
strengthen the grey irons. Annealing weakens grey irons 
and strengthens white irons. The strength of the heat- 
treated white irons is largely influenced by the oondirion of 
the free oorboii, and by the amount of combined oarbon 
present as peorlite; when the annealing carbon is &iely 
divided the iron is strongest. Silicon appears to affect 
the strength of the iron only indirectly, tlmough its action 
on the carbon ; and tlio temperature of casting scorns also 
to be without direct influence.—J. T, D. 

Iron and mild steel: Deformation and fra^'lnre of W. 
Roseiihain. Iron and Steel Inst., May, 1906. Beporta 
of Carnegie Beseoroh Scholars. [Advance proof.] 
The author confirms his view that deformation occurs 
only by slip and twUining, and shows that the material 
between adjaceut “ slip-bands ” undergoes no distortion. 
Ho exploina Osmond’s observations on the behaviour 
of slip-bonds under powerful oblique illumination, by 
supposing that tho surface.s exposed by slip are not 
perfectly smooth, but rough enough to scatter light. 
Kxpei-imonts of Osmond and Fr6mont, and of Stead, 
on isolated cryst<al8 of iron have no bearing on metallic 
masses coinposiHl of crystalline aggregates, where the 
stresses are practically uniform over tho small area of a 
single crystal. The partial plasticity following over¬ 
strain is probably due to formation of a layer of mobile 
molecules on surfaces of slip ; this layer is again absorbed 
into the crystalline system surrounding it, w'heii recovery 
takes place. Tho mobile molecules only retain perman¬ 
ently an “ amorphous “ condition, as Heilby’s theory 
requires, if deformation has been extremely se .^ore. The 
author applies his method of obtaining transverse sections 
of surfaces by the aid of electro-deposits of copper to the 
study of fractures. He finds that in tensile fractures the 
brook runs througli ferrite and pearlite almost alike, 
because of tho previous weakening of the* pearlite by the 
gradual extenHion; but in shock fractures, tho ferrite 
is fissured and tho pearlite ns a rule imanccied. This 
detailed study of fractures gives a mode of locating causes 
of weakness and strength in a given microstructure, and 
may allow of tracing the causes of fract ures occurring in 
actual w'ork.—J. T, 1). 

Iron and steel ; Hardness of consfiturnts of -. H. C. 

Boynton. Iron and Steel Inst., May, 1906. Reports 
of Carnegie Research Scholars. [Advance proof.] 

The author inis appliwl Juggar’s micro-solerometer, in 
which the hardness of minerals is meftsured by the number 
of revolutions required for a tetrahedral diamond point 
rotating at constant speed and with constant pressm-e, to 
drill to a constant depth, to determine the Imrdness of tho 
constituents of iron and steel. The summarised results 
are as follows:— 


CootUtuent. 


Ferrite. 


Fearllte .. 

Sorbite ... 
Troostlte . 
Martensite 
Austenite . 
Cement! te 


-J. X. D. 

Manganese; Prdiminary note on the influence of ■— 
on iron. J. 0. Arnold and F. K. Knowles. Iron and 
Steel Inst., May, 1906. [Advance proof.] 

The authors have succeeded in preparing a series of 
nearly pure iron-manganese alloys. Swedish bar iron 
of 99*8 per oent. purity was melted m a special “ one-eross 
crucible made of the following mixture IMbumt 
Stourbridge fire-clay, 46; unbunt • Derby clay, 21 1 
unbumt Staxmingtoa fire-clay, 21 $ unb^t Cornish 


Relative 

hardneis. 


Electrolytic itou 

„ „ (guenched) 

Averase of all unhordoned samples 
Commercial wrought irons 
Series of U‘l3 to r&2 per cent, carbon 
.. 0*^5 to 0-80 

0*46 to 0*58 per cent, carbon steel 
Steel. 0*58 per oent. carbon 
„ 0*80—1*52 per cent, carbon 

White oast-iron, 8>24 „ „ 


1 

2-1& 

1-OS 

l*5— 8-4 
1 * 8 — 10-8 
8*8— 4*2 
5*2—58*6 
68*2 

36-0—361-a 
108-4 
272-8 
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ohia* dkr, 10 4 and coke duet low In sulphur, 3 per cent. 
The eruoll^ mixture must be trodden m fire insteed of 
the usual three hours. The manganese, obtained by 
Goldschmidt’s “thermite" process, was melted separately 
in a special oruciUe made of the following mixture :~- 
OryEtaUine magnesia, fused in an eleotrio furnace, 15 lb.; 
unbumt Stourbridge fire»olay, 12 oz.; end water con¬ 
taining 12jf per cent, by volume of “ fluid silioate of 
•oda," 050 c.c. The melting crucible was fitted closely 
into a protective ordinary plumbago crucible. After 
mixing the molten metals, nail a minute was allowed for 
transfusion, and the alloys were then cast into 2-inch 
equare ingots weighing about 35 lb. each. It is of 
importance that the two metals be made fluid at almost 
the same moment. Tlie total period of molting is about 
5|r hours, and the manganese should Iw charged into 
its crucible about 4^ hours after the iron. If the iron is 
melted before the manganese is ready, it begins to oxidise ; 
such iron, containing about 0*2 per cent, of oxygen, is so 
red-short that it cannot be forged. It is proposed to 
investigate the chemical, thermal. microscopical, 
mechanical, electric and magnetic cliaraotoristics 01 the 
alloys in their normal, quenched and annealed conditions. 
In the preliminary work it has Ixjcn observed that remark¬ 
able liquation takes place in the manganese-iron alloys. 
This is clearly shown by the following table;— 



Percentage of manganese in rolled bars. 

Ingot 1 ^ 0 . 

1 

One end. ! 

MidtUe. 1 

1 _ _ 1 

Other end. 

1 

977 

3-07 

.3-48 

9*42 

944 

IS-BO 

l.S-85 

11-96 

9C6 

20*63 

28*24 

36-14 


—A. S. 


Ferromangancm; Preparation of carbon^free -. 

E. G. IJ. Roberts and E. A. Wraight. Iron and Steel 
Inst.. May, 1000. Reports of Carnegie Research 
Scholars. (Advance proof.] 

Gf the methods proposed for eliminating carbon from 
ferromanganese—replacement by silicon or aluminium, 
oementatiun, reaction of oxide on the carbide Mn^C—the 
authors find that the last is the only hojioful one. By 
fusing With manganese pc?roxido they have reduced the 
carbon in a ferrooianganest* from 0*72 to 2*70 T3er cent., 
and see no reason why on the large scale this should not 
bo carried further. For success, however, the basic 
lining must lie as low in silica as possible (not above 
10 per cent.), the slag must be as high m manganous oxide 
as IS consistent with fiuiditv, and the temperature should 
be above 1600' C.—J. T. li 

JSteela ; Quaitrnary -. L. Guillet. Iron and Stool 

Inst., May, 1^0. Reports of Carnegie Research 
Scholars. [Advance proof ] 

Tas structures met with in normal hypo-euteotoid 
•quatemary steels are: Pearlite and ferrite, pearlite and 
•carbklo, pearlite and graphite, ferrite and graphite, 
martensite, martensite and carbide, martensite and 
graphite, sorbite and carbide, y-iron, y-iron and carbide, 
y-mm and graphite. More complex struotures sometimes 
occur. The only simple struotures are martensite and 
y-iron. Martensitic structure oorresponds with: very 
nigh tensile strength and elastic limit, medium or sometimes 
very tow elongation, great hardness and great difficulty 
in working or forging. y-Iron structure oorresponds with: 
fairly-high tensile strongth, low elastic limit, good elonga¬ 
tion and resistance to shook in most cases, ease in forging, 
but difficulty in machining. 

The oharacteia of steels of complex struolure are as 
follows:—1. All graphitic steels are unservioeable—> 
brittle, impossible to roll or hammer. 2. Steels containing 
owrbide have the oharaoten of the other oonstatuent, bat 
.Aooentoated; in particultf the brittleness is ^creased. 
3. Fearlitio steels have eharaoters depending chiefly on 
tlw nmoants of elements other thmi carbon present, and 
mot on ibn quantity of peadite alone; the tensfle 


strength and elastic limit are sddom very high, bat nothing 
can be predicted as to brittlmess or elongadon. 

Quenching usually transforms pearlite into martensite, 
save in steels containing a fairly high percentage of 
aluminium. It leaves martensite unonan^, or tends 
to form from it y-iron. It transforms sorbite into 
; mutonslte, but does not transform y-iron, save in certain 
I steels on the boundary lino of martex^sitio steels. The 
effect of quenching carbide steels varies with the nature 
of the carbide; chromium carbide steels need a tern* 
perature of 1200' C. for solution, tunji^ten or molybdenom 
carbide stools 850' 0.; vanadium carbide steels are not 
altered hv quenching. 

Annealing as a rule does not alter structure. Pearflte 
becomes finer, martensite-needles better defined, y-iron 
polyhedra and carbide grains larger. But y-iron steds 
Doracring on martonsitio steels are transformed with 
formation of martensite. 

Cooling and hammering do not usually affect itruotuie, 
save in certain nickel steels bordering on martonsitio steels. 
In any transformations, the effects are similar to those 
obtaining in the case of normal steels: A y-iron steel 
becoming martensitic, for example, gmns in texuile 
strength and elastic limit, and acquires lower elongation 
and resistance to shock. 

There is but a limited field for the commercial employ¬ 
ment of these steels. All steels having a structure 5i^ch 
contains either martensite or graphite should be rejected 
—graphite, because of the brittleness it produces, mar¬ 
tensite because of the difficulty of working or forging. 
Carbide steels containing y-iron are of no interest; when 
pearlitic or sorbitlc they may be of use for tool steels and 
for bearing, v-lrou steels which are not too readily 
affected by sucli pro^'esses as quenching, annealing and 
coolinjg, can only i>e obtained by using nigh perueotogM 
of nickel, manganese, or both, and are thus costly ; more¬ 
over their elastic limit is low, and they ate difficult to 
work, HO that they are of limited availability. There 
remain only the pearlitic steels, and these should not 
contain much carbide; the most promising of these are 
the nickel-vaiiadiurn and nickel-tungsten steels, and 
possibly the chromium-vanadium steels.—J. T, D. 

Wire {steel); Hejjt trctiiment of -, particvlaHy of win 

for ropes. J. T. Bnmton. Iron and Steel Inst., 

May, 1906. Reports of Carnegie Research Scholart. 

[Advance proof.] 

Stsbl w’iros, Swedish and British, were compared, 
raw and annealed, as to their mechanical properties and 
specific gravity, after sucoesaive drawings. Asides the 
maximum stress, tension, and elongation, the number of 
l>endings over pulleys requisite to break the wire, under 
conditions similar to those demanded of a rope in actual 
work, was determined. 

The most useful work was done by tliese wires when the 
Bpeuific ^avity was increased by drawing to between 
7*885 ana 7*910; at tliese points the Sweduh steel, with 
0*75 per cent, of carbon showed a maximum stress ol 
90—99, and the British steel, with 0*83 per cent, of carbon, 
a maximum stress of 101—110 tons per square inch. By 
this method of testing, the beet condition for work in 
the case of any mven steel can be determiimd. The 
annealing of the rod before the final annealing does not in 
any way produce better material, and is unnecessary. By 
cold drawing, the specific gravity oi the steel was increased 
from 7*768 to 7*998, but could not be further increased. 
Anneading reduced both the cmrbon and phosphorus in Uxe 
wire; tlm phoephorus was not found m tM scale, and 
hence must have gone off in some volatile form—the 
carbon no doubt is removed as carbon monoxide.—«J.T.D. 

Iron; The rusting of —G. T. Moody. Ohexn, Soc« 
Trans., 1900, 89, 720—730. 

Bwstxvt, Jowett and Qoulding (jthia J. 1003. 745 f 1905, 
1235) have stated that the rusting of iron depends mainly 
on direct interaction of iron, water and oxygen, ana 
that the part played by carbonic acid in the mooem is 
merely subifidiary. The author showi that ii efleot^ 
preoautioos be taken to ezolode corbonk Mid, no i tt fctt- 
Mtioii takss jdsM betwem oxygen and ironiaMis g Mse itM 
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of WAter, blit as goon as oonti^nin^ it* normal quantity 
of oarbon dioxide oomee in contact •with the iron, vigorons 
mating reault*. In one experiment a piece of iron in 
contact with water, and eubjocted to the action of a 
onrrent of air freed from oarbon dioxide, remained bright 
and unacted upon for five weeks. 

To determine the influence of carbonic acid on the 
absorption of atmospheric oxygon by iron. 10 grms. 
of clean iron wire were left in contact, on the one hand, 
with ordinary air and distilled water which had been 
exposed to the air, and, on the other, with air which 
had been treated •with sodadimo for 24 hours, and water 
distilled from barium hydroxide solution. The foO'^wing 
results were obtained :— 



PercontoRe of total oxyircn In 180 c.c. 
of air absorbed by 10 grniH. of iron. 



i Air and water 


Ordinary air and j 

lalinost entirely freed 


distilled water. 

from rarbonio acid. 

After 8 hours* exposure , 

6-7 

none 

.» 24 

29*1 1 

nunc 

.. 72 

61-a 1 

0-9 

M 168 

04*3 ' 

a*s 


Analyses of samples of rust from the unpainted interiors 
of iron flushing tanks in coiistant use gave results at 
variance with Dunstan. Jowett and Goulding's view 
that the formation of hydrogen peroxide is a necessary 
part of the process of rusting (compare Bivers, this J., 
1905, 1235) a considerable proportion of the iron being 
present in the ferrous state. In six samples of rust, from 
51*12 to per cent, of the total irem was present 

as ferric oxide, from 23*18 to 36*57 per cent, as ferrous 
oxide, and from 7*93 to 12*31 per cent, as ferrous carbonate. 
The first stage in the atmospheric corrosion of iron is 
probably the formation of ferrous carbonate, wliich 
gradually becomes basic in character through loss of 
carbonic acid. As showing the case with wliich iron is 
dissolved by carbonic acia, it is stated that if distilled 
water which has been shaken with air be left in contact 
with a piece of bright iron, and tested after 40 seconds 
with potassinm ferricyanido, a blue coloration is imme¬ 
diately produced. Iron dissolves to a clear liquid in a 
saturated solution of carbonic acid ; on boiling, a green 
precipitate of ferrous earhonato is produced. It is 
stated that, in presence of air, a deflnite weight of car¬ 
bonic acid will exert a greater corrosive influence on iron 
than will an equivalent quantity of hydrochloric acid 
or sulphuric acid. 

The inhiliiting effect of certain substanoes on the rusting 
of iron, eaniiot oe due to the fact that they are capable of 
decomposing hydrogen peroxide as suggested by Bunstan. 
since some (iompounds, such as potassium iodide, wliich 
destroy hydrogen peroxi<le, do not prevent, but a<‘tually 
accelerate, rusting. The formation of hyilrated ferric 
oxide. FejOjfOHlg, by the action of hydrogen peroxitle 
on iron, as observed by Bunstan, was proliably duo to 
the use of hydrogen peroxide containing some free acid. 
If a ]pieoe of bright iron bo placed in distilled hydrogen 
peroxide (free from acid), dilut-ed to 20-volume strength 
with distilled water, the surface of the metal be(;OTnes 
covered with bubbles of gas and a steady evolution of 
oxygen tokos place, but no brown oxide of iron is formed, 
not does the metal alter in weight.~A. 8. 

Hrasses ; Special ——. L. Guillet. Comptes rond., 
1900, 142, 1047—1049. 

Brasses containing between 56 and 63 per cent, of 
copper can be forged hot; all those containing more 
than 00 per cent, of copper can be forged cold. Those 
containing more than 03 per cent, of copper contain 
but one s<^ution (Bbepherd* a), while those between 55 
and 03 per cent, contain also a s<^ution fS; this latter is 
then ohMaoteristio of tboee brasses which can be forged 
hot 

When anotb|l^' metal is added to the copper and aine, 
it ahect the mechanical (H^perties, always in sueh a way 
that a suxqple Ifom (eontslnmg only copper and rino) 


can be found which resembles in meobanioal properties 
the alloy in question. The peroentwe of copper or zinc 
in this simple brass is called by the author the ‘Mmaginory' * 
percent^e in the allo^ ; and for every metal there exists 
a “ coefficient of equivalence,** t, representing the per¬ 
centage of zinc for which 1 per cent, of the metal -will 
in this sense form a substitute. Thus if an alloy contain A 
per cent, of copper, B per cent, of zinc, and q per cent, of 
the third metal, and if A' and B' lie the imaginary ’*■ 
percentages of copper and zinc, then 




100 


and A' ■ 


100 A 


A-hB + <g' 100'+^ (f-l)* 

so that A' and B' can bo calculated if f bo known. It 
will be seen that the imaginary percentage of copper is^ 
greater or less than the real percentage according as < is 
less c>r greater than I. The author lias determined t for 
several metals as follows :— 


Aluminium . 6*0 I Lead . 1*0< 

Silicon . 10*0 ! Iron . 0*9 

Tm . 2*0 (Jodmium . 1*0 

Manganese. | 

The resemblance of the alloy in mechanical quolitiea 
to tlie simple brass having the corresponding imaginary 
oonatitutiou holds in the case of each element only up t-o ‘a 
certain limiting percentage—so long, in fact, as the new 
element enters into tho solution.s which would exist were* 
it not present. As soon as its quantity is such that a 
new constituent appears m the metal, the mechanical 
qualities of the alloy at once detitriorute.—J. T. I). 

Jius9ian. metal production. Eng. and Mm. J., May 6,. 

1006. ■ 

The output of gold in Russia during 1905 was 30,366*7 kilos, 
valued at 20,179,232 dels., as compai*od with 37,700 kilos, 
valued at 25.075,368 dols. in 1904. The decrease of 
24 wr cent, is occounU^d for by tho disturbed Condition 
of the Empire during tho past year. 

Tho outuut of silver in 1906 was 3902*7 kilos, valued at 
i 76,722 dols., as compared with 6379 kilos, worth 
j 100.300 dols. in 1904. 

I The production of mercury in 1905 amounted to 317,800- 
kilos, equivalent to 9347 American flasks, as compared 
with 331.793 kilos. (9759 flasks) in 1904. 

The platinum obtained in Russia during the last two- 
years came from the following distr'cts :— 



1 1904. 

1 1906. 

Tcherdfnsk . 

kilos. 

153*8 

klic«. 

126*4 

Perm . 

1107*1 

1221*0 

South Verkhotoorsk . 

3638*6 

3&86*9 

North ., . 

South Ekateiinburs ..... 

207*3 

311*8 

6*8 

48*4 

Total Busaia. 

6012*1 

1 

8S41-3 


The 1906 output was equivalent to 168,508 troy oz., ea 
compared with i61,131 trov oz. in the preceding year. 

[T.R.] 


Gold Mining in FormoM. For. Off. Misc. Ser., No. 649. 

Titb ^old output of tho Formosan quartz mines, for the 
post hvo yeans, compared with that of the gold mines, is 
shown in the following table:— 


Year. 


QuMsttty. 


Quarts mining. 

Plaoer mining. 

Total. 

1901. 

os. 

oz. 

Of. 

18,786 

16.409 

84,144 

1902. 

27,898 

20,424 

48,817 

1903. 

29,806 

0.289 

86;844 

1904. 

48.342 

6,126 

&S468 

1906*. 

62.730 

8.447 

«6,m 


* Isttmated. 
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The Formosa mmes are three in namber, namMy, the 
rujita Company's mine at Kyufun, the Tanaka mine at 
iQnkwaseH and the Kimnra mine at Botanko; the 
irea, in square miles, occupied by each of tlie mines is as 
bilows“Fujita 4, Tanaka 3 and Kimura 1. The 
?*ujlta piines are several hundred feet above sea-level, 
^bout 2,700 tons of ore are treated on an average per 
nonth, from ■which 2,160 oz. of alloy, 70 per cent, 
{old and 30 per cent, silver, arc obtained. In other 
vords, the gold varies from 1^ to 2 in 100,000, although 
n 1900, when it is true only 8 tons a day were dressed, 
he average was 6 in 100,000. The refining processes 
»mployed are amalgamation with mercury and the cyanide 
)rocesB. No stamps are used as tlie ore is of such a 
ilayey nature as to render them unnecessary. The 
nachinery is driven by a steam engine of 70 horse-power 
ifid a Pelton water wheel of 150 horse-power. Water 
B generally abundant, the Kelung district being one of 
phe mMt rainy places in the worhJ, with a raiufwl of 150 
nchra, while coal is abundant and cheap. 

The Tanaka mines are situated at Kiiikwaseki to the 
»astw'ard of the Fujita company’s property; one lies on 
he seaward side of Kiiikwaseki Mountain and the other 
m the Botanko side. These mines are connected with 
he mills by a double set of overhead conveyors, the 
onger one exceeding 7,200 feet in length. The treating 
irocess is conducted in five separate buildings, which 
lave been erected from time to time to cope with the 
nereased output, which at present is slightly over 2.000 
»7,. per month. More than three-fourths of this total 
s obtained from the amalgamation process, ami conla^ins 
\5 to 90 per cent, of gold, while the remainder, heing 
-he tailings treale<l with cyanide, yield 45 per cent, of 
;old and over 50 per cent, of silver. The slimes are not 
-reated yet, but it is estimated that about <K)0 oz. could 
>e obtained from them. The amount of ore dressed has 
ncreasod considerably of late and is at present about 
1,500 tons per month, tbo proportion of gold now 
>oing 6 in 100,000 whepeas a few years ago it was as 
ligh as 2 in lO.tKX). Owing to the hard nature of tiie 
ire, stamps are used here, tlieir number being 10 of 800 lb. 
sach in one mill and 50 of (KK) lb. each in another, while 
n addition there are two Huntington mills. The working 
•xponseR of the mine and mills are said to be about 
r,500^. a month, and the figures regarding some of the 
locosaary articles imported are as follows: Potassium 
yanide, 2,000 to S.tKH) lb. a month, costing lOJd per 
b. delivered at the mines; mercury costing 91. a flask, 
hout four llasks full a month are lost in treating the 
;old; while the monthly consumption of zinc is 825 Ih. 

To the south of the otlicr two mines, in the angle formed 
ly them, lies the Botanko mine, which, though far the 
-rnallest of the throe, is said to oontaui the richest on*. 
U present the reliumg plant is nothing like large enough 
o cope with the amount of ore extracteil. Of a monthly 
otal of 1,800 tons extract-ed, 1,000 tons are dressed in 
ho mill gelding 1,100 oz. of alloy, of which 90 per cent, 
s gold. The taSings arc not treated yet but are deposited 
lelow the mill. A few months ago an exceptionally 
^eavy fall of rain caused the retaining walls to break 
lown and about 40,000f. worth of these tailings were 
wept away. 

The new plant will consist of four crushers of 8 horso- 
)Ower and eight of 2 horse-power, 12 Huntington mills, 
light batteries of 5 stamps (81K) lb. weight) with a pro- 
>ortionate amount of amalgamated copper plates, settlors, 
^ilfley eoneeutrators, spitzkasten, storage tanks, leading 
rats (which will number 13, 5 feet in depth and 30 feel 
n diameter), gold solution tanks and zinc boxes. [T.U.] 

Parting apparalus: New form of jjlaiinum -. A, 

Jarman. XXIII, page 561. 

[arUi'fr^ion] mtud; Kapid method for the 
afudytis of -H, Yookey. XXIII, page 662. 

Bkousk PATmm. 

?fetf containing niekd; Treatment of -. R, W, E. 

U&olvot and M. Fradd, I^ondoo. Sng. Pat 6256, 
Maidh 24, 1906. 

lutteos oem Qontammg aae^o, aatuaony or both 


are ** dead ** roasted in a smtable furnace, grooad 
and mixed with from 25 to 50 per cent of a sodium 
sulphide and not more than 6 per cent, of carbon. T^e 
mixture is maintained at a strong red heat in a muffle, 
thus producing a matte which is subsequently converted 
by slow roasting to sulphates which are finally separated 
by known wet methods.—J. H, C. 

Orea : Treatment of —. H. H. Lake, l<ondon. FnN& 
b. Baker and W. W. Heame, Wayne, Pa., U.8.A. Eng. 
Pat. 9007, April 28, 1905. 

See U.S, Pat. 788,813 of 1905; this J.. 1906.624.—T.F. B. 

Kilne; Calcining -. J. Prosser and D. Upton, 

Jarrow. Eng. Pat, 14,671, July 14, 1905. 

The kilns arranged in continuous rows, and having a 
series of ore and niol bins on each side, are built of square 
or rectangular form, with hopper bottoms supported 
clear of tlie ground, and provided with shoots closed 
by sliding doors operated by racks and pinions, whereby 
the calcined mineral may bo discharged into oars or 
trucks running on straight tracks beneath the kilns. 

-j.H.a 

Iron: Proreaa of extracting - from ita orea. C. G. P. 

do Laval, Stockholm. Eng. Pat. 14,574, July 14, 
19U5. 

1 See Fr. Pat. 356,098 of 1905; this J., 1906,1311.—T.F.B. 

i Furnace# [for h-c^ing iron and ateel ]; Impta* in ——, 
A. Allmi, Kotherham, Yorks. Eng. Pat. 16.0^. July 
21. 1905. ^ 

In reverberatory furnaces in ■which a portion of the waste 
gases is caused to return along a fine &om the rear to the 
front end of the hearth, the opening into the return flue 
passes vertically upwards and has its rear wall built 
continuous with the plain end wall of the furnace abo've 
the entrance to the chimney flue. The object is to obtain 
a continuous circulation of a portion of tlie gases. 

-W.H.C. 

Roagiing and detrtdphvrising fvrnaccg; Mechanical - 

H. Howard, Brookline, U,8.A, Eiie, P&t. 21,702, Oot. 
2(i, 1905. 

Sia Fr. Pat. 358.977 011906; this J., 1900, 321_T. FvB. 

Slag ; Process for disintegraling basic- ”—. T. KaU> 
nowsky, Biohrich-on-Khine, Oermany. Ena. Pat. 24,668, 
Nov. 28. 1906. Under Int. Conv., Jan. 28, W6. 

Sbi: Fr. Pat. 300,806 ol 1906 ; following these.—T. F. B. 

Mi'tiU; Manu/ar/ure of a material (or cleaning and pro¬ 
tecting - tsjmiaUy miitable for cleaning gun barrels 

and protecting them front rust. J. Y. Johnson, London. 
From Saponia-Worke Ferd. Boohm, Ofianbaoh-on- 
Maine, Oormany. Kng. Pat. 26,976, Deo. 18, 1906. 
Skb Fr. Pat. 360,600 of 1905; this J, 1906.482.—T. F. B. 

UsiTiD Statbs Patkmts. 

Smelling and refining process -. E. C. PoUatd. 

Seattle, Wash. U.S. Pat. 813,824, Feb. 27,1906. 
CorPBRores containing sulphur are melted in ptoaenoe of a 
suitable flux Into a matte, which is subsequently besse- 
meriaed. During this prooess, a stream of slUcious tUg 
is made to pass over the molten piatte so os to absorb 
I tile prodnots of the blast, the «tiB fltiid slag is then brought 
into contact with silicious materidl and ferrous sulphide, 
whereby any copper present is reduced to subeu^ihide 
in a portion of the stream, wrfaioh portion is then returofid 
for use with a fresh portion of mwten matte.-.^. & C. 

Patterns; Process for applying poudtr to —, F. 
Damhorst, A. Kemper and £. Utke, all of Beditu 
U.S. Pat. 816,297, March 13, 1908. 

A rowDSB, such as caloium oubide or lime, eapaU* of 
generating a gas or steam in «<mtact with wetac ha the 
moolding.aaodj is mixed with an snhydrone Bqoid, tash w 
petndeum, and the mixture ie qwajwl on to ties yeMeio' 
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tnqnU,UO*. 


The ipray adhere* better thut the dry povder, and give* 
a amoother oaating.—B. M. 

Or*‘roo*tcr. J. W. Boileau, Aeaigaor to L. C. Sherwood, 
Detroit, Mich. D.S. Pat. (S0,088, May 8, 1000. 

A MTiBT tapering retort is mounted horizontally in a 
oylindrieal casing, having a combustion chamber at one 
end, below the small end of the retort; the products of 
opmbustion pass through the annular space between the 
easing and the retort. Two rectangular gas-generators are 
arranged at opposite sides of the oomoustion chamber, 
one wall of each generator being constituted by a wall of 
the combustion chamber. The gas produced in the 
generators passes through pipes into a conduit extending 
centrally through the retort, and having openings through 
which the gas u discharged into the interior of the retort, 
for the purpose of “ chemically treating ”, the material 
being roasted.—A. S. 

8mtMing ores; Furnace for and process of -. E. 

BiveroU, Los Angeles, Cal. U.S. Pats. 820,133 and 

820,134, May 8, 10O«. 



Tnn ore is fed into the upper end of the inclined shoot, 
18, down which it travels by gravity until it reaches the 
lower and less inclined part, where its movement is 
arrested. At the lower end, the shoot communicates 
with the closed combustion chamber, 4, into which fuel 
and air under pressure arc introduced through the burner, 
12. The hot blast passes upwards through the body of 
ore, and the gases escape into the stack, 3; a supple, 
mentary blast of air is introduced through the pipe, 18. 
The fused ore (lows into the well, 2, where separation of 
the metal and slag takes place.—A. S. 

Ore roasting furnace. I. Ssnfilippo, Costeltermini, Itslv. 
U.S. Pat. 820,138, May 8, 1006. 

Sm Fr. Pat. 334,444 of 1903 ! this J., 1004. 67.—T. F. B. 

Cupola. W. S. Anderson, Cincinnati, Ohio. U.S. Pat. 
820,167, May 8, 1006. 

Tbi patent relates to a cupola heated by means of liquid 
ftiel. l^e fuel-supply pipe passes round the cupola and 
is povided with communicating “ pijie-spurs ’’ which 
project inwards, and are embedded m the wall of the 
cupola, in order to derive heat thorofrom and so preheat 
the fuel. The fuel passes from this heating pipe to burner- 
nozzles which discharge into the cuimla.—A. S. 

Cupola. J. H. Koona, Delphos, Ohio. U.S. Pat. 820,210, 
May 8, 1906. 

Tkm patent relates to a heating apparatus for a cujjola. 
A low-pressure air-pipe, 7 {see Fig.), passes through the top 
of the cupola and has upper and lower branch pipes, 11, 
and, 8, respootivoly, with connecting pipes, 12. i>om the 
upper branch pipes, low-pressure pipes, 13, pass through 
oil-tanks, 14, to the tuyire-boxes at the lower ^rtion of the 
cupola. A high-pressure air-pipe, 1, passes through the 
low-pressure j3pe, and has branch {dpes, 10. from which 
vortical pipes, 16. rise and connect with high-pressure pipes, 
10, wUoh also pass through the oil-tanks to the tuylre- 
boxes. Air-supply pipes, 17, controlled by valves, 18, 



lead from the high-pressure jiipes into the upper portions 
of the oil-tanks. Tlie oil in the tanks is heated by means 
of steam-pipes, and indciicndent supplies of oil end of 
heated air under high ana low pressure rcspeotivelv peas 
to the burners.—A. S. 

Fkknch Patsnts. 

Ores ; Apparatus for the eoncentrntion of ——. P. H. L. 

Combres. Kr. Put. 360,401, Aiig. 12, 1005. 

Thb invention relates to a jigging arrangement suitable 
for prospectors or small mines, and consisting of a pecu¬ 
liarly construoted sieve working in water, contained in 
a partitioned trough, and so suspended as to secure both 
vertical and horizonlai motions, whereby concentration 
of the heavier material is obtained, the waste being 
discharged at intervale as desired.—J. H. C. 

Ores ; Concentration of poor - with calcareous matrix. 

.T. do Coppet. First Addition, dated Oct. 21, 1903 
to Pr. Pat. .358,080, Oct. 0, 1005 (this J., 1900, 270). 
The lime is dissolved from a mixture of lime and finely 
pulverised nietallio oxide, suspended in water, by means 
of dilute acid, used in snob proportion that an alkaline 
reaction is constantly shown by moons of a siuidl quantity 
of an alcoholic solution of phenolphthalein which is added 
at the outset.—J. H. C. 

Zinc; Furnaces or apparatus suitable for the monii-' 
factare of —-. .1. Armstrong. Fr. Pat, 301.023. 
Sept. 16, 1005. 

SiK Eng. Pat. 20,543 of 1004; this J., 1905,1113.—T.F.B. 
Metds and alloys; Process and apparatus for the refining 

to7m: Oorerfm.* 

The apparatus comprises a closed crucible heated by n 
furnace wliioh is mounted on trunnions so that it can be 
tilted. The oruoible oommunioates by means of flexible 
tubing with two or more vacuum chambers and a suction 
pump, and the furnace is connected to a blower, also by 
means of flexible tubing. The metal or alloy to be refined 
is heated »b vacua in the closed crucible, and is kept 
agitated by the oscillation of the furnace. For the pmr- 

DOSe of makinor aitnim tliA npiimklA W.. 


li iu- iT — ,T J . wAuwiuio, xao oomponenw 
the aUoy are melted to aeparate oompartments md are 
thea mixed by tilttog the lonuce. Theepveroftheeruofble 





































ou mmmo^wsrAXZjXmar. 


M 


maty hav« (1) a mould attached to it, which oq tiltia(( the 
fomaoe becomes filled with the molten metal, and (2) 
may algo be prortded with valred receptacles oontaininff 
substances (deoxidising or desulphurising agents) whion 
it is desired to add to the molten metal.—A. B. 

Avtodawfl Emp^merU of - in metallurgy for the 

treeUmetU of minerale and the eeparation of metala. 
L. Birto. Fr. Pat. 360,602, Nov. 18, 1905. Under 
Int. Conv., May 2, 1905. 

Tbe powdered minerals are treated in an autoclave under 
pressure of steam greater than that of the atmosphere, 
with caustic alkali, alkali carbonate or alkali sulphide. 
The solutions thus obtained are afterwards similarly 
treated with lime whereby the dissolved metallic oxides 
or salts are separated and the alkaline solutions arc 
regenerated.—J. H. C. 

Slags from the Thomas process [Basic Mag]; Pvlverisa* 

tion of -. T. Kalinowski. Fr. Pat. 360,800, Nov. 

27, 1905. Under Int. Conv., Jan. 28, 1905. 

Tha molten slag, while at a whito heat, is received in a 
closed reoepiacle, provided with a safety valve, and is 
showered with water, the steam thus preduced under 
high pressure effecting the desired pulverisation.—E. S. 

Miner<Ms ; Treatment of - for the extraction of metals 

or metric oxides, M. A. Eybert and C. P. Eybert. 
Fr. Pat. 360,520, Dec. 16. 1905. 

Alkali sulphides or jmlysnlphides are added to the finely 
crushed minerals in suitable proportions together with 
carbon. The mixture is heated in a crucible or a rover* 
beratory or other furnace to a temperature which may 
vary from 600® up to ICKXl® C., according to the nature 
of the mineral, whereby the metals are separated, whilst 
certain oxides are volatilised. Part of the sulphur cm- 
ployed may be suhseiiuently recovered by heating the 
residues with carbon, sodium carbonate and chalk. 

-J. H. C. 

Ores: Process for agglomerating friable or pulverulent -. 

J. E. Goldsohmid. Fr. Pat. 360,576, Dec. 18, 1905. 

The “ fines are placed in a revolving furnace and 
treated with jets of flame resulting from a mixture of 
gas and compressed air; a temperature of at least 
1000® C. is thus obtained in a striotly limited zone of the 
furnace, whereby the ore is effectually agglomerated. 


XL—ELECTBO-CHEHISTRY AND 
ELECTRO-METALLURGY. 

{Continued from page 485.) 

(^.)-ELECTRO-CHKMlSTRy. 

Colloidal solvtiona; Electrical preparation of -. 

T. Svedberg. Bor., 1906, 89, 1705-1714. 

By passing the discharge from a powerful induction coil 
between metallic electrodes in a suitable liquid, the 
disintegrated metal is obtained in the form of a colloidal 
solution. Normal propyl and isobutyl alooliols, 
anhydrous acetone and paraldehyde have so far proved 
the most suitable liquids for the purpose. Ether- 
alcohol gives very unsUblo solutions, but their stability 
can be greatly increased by either adding a few drops of 
a slightly dissociated electrolyte with heavy positive ion, 
such as monoohlorobenzene, or working at a low tem¬ 
perature (—84® 0.). A list of the colours of colloidal 
solutions of many metals and some metalloids, thus 
obtained, as well as experimental details, are given in the 
paper.—J. T. D. 

English PATENta. 

Pumaces ; Impta, in electric -. T. Paiker, London. 

Eng. Pat 5721. March 18, 1906. 

A coavoaui of any desired shape is mounted or laid within 
a searing or reeeptaole of refractixy non^oonduoting 


material, end around the inside of the reoeptade |i 
embedd^ a oonduotor, or the latter may be meoed ii 
suitable grooves, so that the exposed Bur£^ of the con¬ 
ductor is in contact with the crucible. The terminals 
the oonduotor are ooimected to iron rings, which woizok 
the receptacle near its lower end. The receptacle k 
placed mthin a fire-clay base, the rings on the outsidi 
of the receptacle making contact with corresptmdinf 
rings on the inside of the base, the latter rings beinf 
attached to the source of current. The base has t 
projecting seat for partially supporting the receptacle 
thus preventing the whole of the u^lght of the latter firon 
falling upon the inclined contact rings. An air space ii 
provided between the outer and inner surfaces of thi 
receptacle and base.—B. N. 

Nitrogen-oxyaen compoumls; Process of producing —- 
by meaits of electricity. Westdeuteche Thomasphosdiat 
werke, Berlin. Eng. Pat. 8721, April 1905. Unde: 
Int. Conv., April 7, 1905. 

See Fr. Pat, 363,648 of 1906; this J.. 1906,1013.—T.F.B 

Ozonising apparatus; Impts, in [Eleotrieal]-, H. J 

Wessels do Frise, Paris. Eng. Pat. 8836, April 26 
1906. Under Int. Conv., April 26, 1904. 

The object of this invention is to diminish or oompletrij 
suppress the decomposition of ozone in the apparatus ii 
wliich it is formed. The elements of a suitable shapi 
forming one of the electrodes are alternately superposec 
with the elements forming the other electrode, and i 
central suction tube is provided at intervals with suit^li 
openings so that the air is drawn out of the appaiatu 
at different levels, thus avoiding the p^age ol th 
ozonised air tlirou^h several elcotrio discharges. J 
second form is described in which the air enters througl 
slots between the elements of one electrode, and passe 
in a zig-zag manner to corresponding slots between thi 
elements of the second electrode, the latter slots being h 
oonnootion with a vacuous reservoir.—B. N. 

United States Patents. 

Furnace ; Vacuum electrio -. H. N. Potter, Net 

Hochelle, N.Y., Assignor to G. Westinghouse, iHtfeiburfi 
Pa. U.S. Pat. 814,726, March 18, 1906. 

A TUBE, 1, of graphite or carbon, constitutes the core a 
the furnace, and the material to be treated is plaoei 
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around it. At th© ends of the cor© are arranged terminal 
blooks, 2 and 3, of graphite or other ootxducting refractwy 
material, and these make contact with metallic terminals, 
4 and 5. The core moy be in the form of a rod with 
rounded ends fitting into corresponding depressions in 
2 and 3, tho surfaces being ground so as to make goocl 
contact; or, if in th© form of a tube, the core may have 
solid roimded end portions, with suitable vent holes in 
the tube or in the solid end portions. The contacts, 4 
and 5, are wntor*jackot©d. and copper plates, 13, 14. are 
attached by th© screws, 12, and also by soldering to tlie 
eontaots. The upper terminal portion is supported 
by screws, 17, the miter passing taroiigh tho extension. 
18, and resting on brat'kcls. 19, attached to the furnace 
body, 16. This prevents th© atmospheric pressuro on 
14 trom bending the heated core when tiio furnace is 
exhausted. A cyliiidrical metal tube, 15, with thin 
walls, slips over the furnace body, 16. and a rubber band 
20, prevents entrance of air. 'fhe terminal, 4, may thus 
be ftdapteil to cores of different lengths. The furnace 
lK>dy consists of a tube, 16, with double walls having an 
annular w'ater-jackot, 21, provided with inlet, 22, and 
outlet, 23, and tho funia<*e body rests on an insulating 
ring, 60, of asbestos or mica, a rubber band, 27, making 
an ftir-tight joint. A tube, 25, connected to the vacuum 
pump, is screwed into tlie block, 4, the bore of the tube 
being tho same as tlie opening, 24. At the bottom of the 
block, 4, a groove or channel is cut to connec.t the tube. 
24, with tho interior of the furnace, or, in the case of a 
tubular core, the block, 2. may bo perforate<I. The water- 
jackets, 6 and 21, may bo connected in Mcrics, but the 
jacket. 7, is supplied from a separate sourco, in order to 
avoid electrolysis.—B. N. 

Liquids; Appanitvs for IrnUing -- [eltctricaHtj], 

L. Dion. New York, Assignor to the Americus Electro- 
Hermatic (^o., Now York. I’.S. Pat. 819,269, May 1, 
1900. 

A VBHSXL or reservoir is constructed with an enlarged 
globular portion and a lower contracted portion, a group 
of positive and negative electrodes being arranged within 
the latter. The electrodes are constructed in “ prismoidal 
form eiwulorly bent transversely of their axes,” and arc 
orrangea in vertical rows forming vertical and hori/ontal 
portions, tho ^ longitudinal section of eacli being 
rectangular, and the criiss-scction in the form of an 
equilateral triangle. One end of each electrode is con¬ 
nected to a base plate, means being providtxl for siipjtlying 
a current of electricity to the electrodes. Means are also 
provided fop supplying a liquid through tlic bottom of the 
vessel, and between the electrodes.—B. N. 

'* Sup4ir-hrfiUng rompomid'' [for in the tnanufaciure 
of mrhide], 11. L. Hartenstein, Chicago, 111., Assignor 
to Electro Chemical and Development Co.. Pierre, South 
Dakota. U.8. Pat. 819,218, May 1, 11K)6. 

A MIXTURE is made of the following sulAStances in a pulver¬ 
ised or granulated condition: <‘Hlcuim carbide, carbon 
such as bituminous t‘oaI, 8ul)stances producing oxvgcn 
such as manganese dujxid© and potassium ohlorate. and 
a metallio element such as aluiiiimum. (See U.S. Pat. 
819,222, below.)—B. N. 

■ Carbide ; Manufacture of - [ejectric(Uly\. H. L. 

Harteustein. Chicago. III., Assignor to Electro Chemical 
and Development Co.. Pierre, 8outh Dakota, U.8. 
Pat. 819,219, May 1. 1906. 

Tbb material containing lime is mixed with a small 
quantity of carlion, and fused, the molten mass being then 
run into a heated mould coated with powdered carbon, 
the latter completing the conversion of any metallio 
particles into carbide.—B. N. 

Carbide ; Method of producing -[riertneoify]. H. L. 

Hartenstein, Chica^, 111., Assignor to Electro Chemical 
and Development Do.. Piem, South Dakota. U.S. 
Pirt. 810,220, May 1, 1906. 

XaiOB and carbon, (containing elements to reduce the mass 
to a medten condition, aie fi.^ fused, aod the molten mass 
run off into thin sheets so as to oh^ N. 


Carbide; Process in the production of — H. L. 
Hartenstein, Chicago, Tib, Assignor to nlectro Chemical 
and Development Co., Pierre, South Dakota. U.S. 
Pat. 819,221, May 1. 1906. 

The molten mass of carbide isTallowed to flow directly 
from the furnace into a heated mould, tho internal surface 
of which has Iwm coated with a material impervious to 
water, such as tar mixed with powdered coke. The car- 
bid© is thus uniformly coated witli a protective layer, and 
superficially impregnated with tlio tar whilst in a fluid 
and incandescent state.—B. N. 

Carbide ; Manufacture of - [electricaUy]. H. L. 

Harteiwtein, Chicago, HI., Assignor to IHectro Chemical 
anil Development Co., Pierre, South Dakota. U.S. 
Pat, 819,222, May 1, 1906. 

PrLVKUisKD linieHtone, in tho presence of oarbonaoebus 
miyterial, such os ]K)wdered coke, is calcmed, the mass 
being agitated during the operation in order to intimately 
niiix the substances. The moss is then superheated to 
incandescence by the addition to the calcined heatt'd mass 
of a super-heating mixture or flux, such os is described in 
U.S. Pat. 819,218 (see abstract abovel, in order to drive 
off any phosphorus in the heated mass. The latter is 
finally fused whilst still in a highly-heated condition. 

—B. N. 

Lining for electric or other furnaces and method of preparing 
the same. H. L. HarUinsUun, Chicago, Db, AsHignor lo 
Electro Chemical anil lX*veIopment Co., Piem, 8outh 
Dakota. U.S. Pat. 819,223, May 1, 1900. 

(hiEAM of lime and powdered coke are mixed together, 
and astjestoB, together witli a powdered hydrewiarbon, is 
then added. The mass is formed into non-combustible 
bricks, blocks or slabs, which are finallv pressed and dried. 

—B. N. 

Furnnee ; Electric -. H. L. Hartenstein, Chicago, lU., 

Assignor to Electro Chemical and Development Co., 
Pierre, South Dakota. U.S. Pat. 819,224, May 1, 1906. 

This invention n^lates to an electric furnoco comprising 
an upper hopfS'r or casing, carrying a smoko-stack and a 
pair of electrodes, and a lower member or furnace chamber 
located bt'ncath the casing. Th© furnace cliarnlier may 
be moveil laterally by a truck, a pressure device elevating 
the chamber against the upper casing. The electrodes 
project into, but out of contact with, tho furnace chamber, 
each electrtKi© Innng provided with a sup})ort which passes 
through a slot m the hopper or casing. The support 
passes loiiHcly through a “ slide-guide ” whi<‘h is arranged 
to move along the wot, and a flexible cover is connected 
with the “ slide-guide ” for closing the slot in wliatever 
]iosition the support is adjusteib Mechanism is provided 
within tho upper casing for tilting and adjusting the 
electrodes in a longitudinal, lateral or rotary direction, 
an<l also a means for adjusting the exUmt of projection of 
the citxrtrodcs into the furnace chamber m order to 
facilitate the removal of the latter.—B. N. 

Carbon [/or deeJrical purposes'] ; Apmralus for producing 

-. T. P. Shafts, ^adsboro, Vt., Assignor to C. J. 

Howe, Jamaica, Vt., W. C. Davis and J. H. Cole, lleads- 
boro, Vt. U.S. Pat. 819,606, May 1. 1906. 

Thw invention rclat-e« to an apparatus for producing 
charcoal carbon for electrical purposes, and comprises a 
combustion chamber having a lateral outlet opening 
duvotly into the atmosphere for the escaiie of some of the 
products of combustion. A burner is mounted in one 
wall of the furnace for blowing a jet of hydrocarbon oU, 
such as petroleum, and air into the chamber, and a movable 
wall, with a plastic sealing material for holding it in 
position, is fixed opposite the burner. Tlu» sealing 
material ensures the closing of all crevices, and permits of 
the ooilection of the carbonaceous products of the com* 
bostion in a hard homogeneous mawi upon tiie innar 
face of the wall. The latter may be set back from the 
burner from time to time, in order to thmken the coUeotion 
of oerboa tm the wsB in euooeesive layeni.-^B« K. 
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maty hav« (1) a mould attached to it, which oq tiltia(( the 
fomaoe becomes filled with the molten metal, and (2) 
may algo be prortded with valred receptacles oontaininff 
substances (deoxidising or desulphurising agents) whion 
it is desired to add to the molten metal.—A. B. 

Avtodawfl Emp^merU of - in metallurgy for the 

treeUmetU of minerale and the eeparation of metala. 
L. Birto. Fr. Pat. 360,602, Nov. 18, 1905. Under 
Int. Conv., May 2, 1905. 

Tbe powdered minerals are treated in an autoclave under 
pressure of steam greater than that of the atmosphere, 
with caustic alkali, alkali carbonate or alkali sulphide. 
The solutions thus obtained are afterwards similarly 
treated with lime whereby the dissolved metallic oxides 
or salts are separated and the alkaline solutions arc 
regenerated.—J. H. C. 

Slags from the Thomas process [Basic Mag]; Pvlverisa* 

tion of -. T. Kalinowski. Fr. Pat. 360,800, Nov. 

27, 1905. Under Int. Conv., Jan. 28, 1905. 

Tha molten slag, while at a whito heat, is received in a 
closed reoepiacle, provided with a safety valve, and is 
showered with water, the steam thus preduced under 
high pressure effecting the desired pulverisation.—E. S. 

Miner<Ms ; Treatment of - for the extraction of metals 

or metric oxides, M. A. Eybert and C. P. Eybert. 
Fr. Pat. 360,520, Dec. 16. 1905. 

Alkali sulphides or jmlysnlphides are added to the finely 
crushed minerals in suitable proportions together with 
carbon. The mixture is heated in a crucible or a rover* 
beratory or other furnace to a temperature which may 
vary from 600® up to ICKXl® C., according to the nature 
of the mineral, whereby the metals are separated, whilst 
certain oxides are volatilised. Part of the sulphur cm- 
ployed may be suhseiiuently recovered by heating the 
residues with carbon, sodium carbonate and chalk. 

-J. H. C. 

Ores: Process for agglomerating friable or pulverulent -. 

J. E. Goldsohmid. Fr. Pat. 360,576, Dec. 18, 1905. 

The “ fines are placed in a revolving furnace and 
treated with jets of flame resulting from a mixture of 
gas and compressed air; a temperature of at least 
1000® C. is thus obtained in a striotly limited zone of the 
furnace, whereby the ore is effectually agglomerated. 


XL—ELECTBO-CHEHISTRY AND 
ELECTRO-METALLURGY. 

{Continued from page 485.) 

(^.)-ELECTRO-CHKMlSTRy. 

Colloidal solvtiona; Electrical preparation of -. 

T. Svedberg. Bor., 1906, 89, 1705-1714. 

By passing the discharge from a powerful induction coil 
between metallic electrodes in a suitable liquid, the 
disintegrated metal is obtained in the form of a colloidal 
solution. Normal propyl and isobutyl alooliols, 
anhydrous acetone and paraldehyde have so far proved 
the most suitable liquids for the purpose. Ether- 
alcohol gives very unsUblo solutions, but their stability 
can be greatly increased by either adding a few drops of 
a slightly dissociated electrolyte with heavy positive ion, 
such as monoohlorobenzene, or working at a low tem¬ 
perature (—84® 0.). A list of the colours of colloidal 
solutions of many metals and some metalloids, thus 
obtained, as well as experimental details, are given in the 
paper.—J. T. D. 

English PATENta. 

Pumaces ; Impta, in electric -. T. Paiker, London. 

Eng. Pat 5721. March 18, 1906. 

A coavoaui of any desired shape is mounted or laid within 
a searing or reeeptaole of refractixy non^oonduoting 


material, end around the inside of the reoeptade |i 
embedd^ a oonduotor, or the latter may be meoed ii 
suitable grooves, so that the exposed Bur£^ of the con¬ 
ductor is in contact with the crucible. The terminals 
the oonduotor are ooimected to iron rings, which woizok 
the receptacle near its lower end. The receptacle k 
placed mthin a fire-clay base, the rings on the outsidi 
of the receptacle making contact with corresptmdinf 
rings on the inside of the base, the latter rings beinf 
attached to the source of current. The base has t 
projecting seat for partially supporting the receptacle 
thus preventing the whole of the u^lght of the latter firon 
falling upon the inclined contact rings. An air space ii 
provided between the outer and inner surfaces of thi 
receptacle and base.—B. N. 

Nitrogen-oxyaen compoumls; Process of producing —- 
by meaits of electricity. Westdeuteche Thomasphosdiat 
werke, Berlin. Eng. Pat. 8721, April 1905. Unde: 
Int. Conv., April 7, 1905. 

See Fr. Pat, 363,648 of 1906; this J.. 1906,1013.—T.F.B 

Ozonising apparatus; Impts, in [Eleotrieal]-, H. J 

Wessels do Frise, Paris. Eng. Pat. 8836, April 26 
1906. Under Int. Conv., April 26, 1904. 

The object of this invention is to diminish or oompletrij 
suppress the decomposition of ozone in the apparatus ii 
wliich it is formed. The elements of a suitable shapi 
forming one of the electrodes are alternately superposec 
with the elements forming the other electrode, and i 
central suction tube is provided at intervals with suit^li 
openings so that the air is drawn out of the appaiatu 
at different levels, thus avoiding the p^age ol th 
ozonised air tlirou^h several elcotrio discharges. J 
second form is described in which the air enters througl 
slots between the elements of one electrode, and passe 
in a zig-zag manner to corresponding slots between thi 
elements of the second electrode, the latter slots being h 
oonnootion with a vacuous reservoir.—B. N. 

United States Patents. 

Furnace ; Vacuum electrio -. H. N. Potter, Net 

Hochelle, N.Y., Assignor to G. Westinghouse, iHtfeiburfi 
Pa. U.S. Pat. 814,726, March 18, 1906. 

A TUBE, 1, of graphite or carbon, constitutes the core a 
the furnace, and the material to be treated is plaoei 
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Ekqusu Patskt. 

Funuuea: Eleetrie. -. Soo. Anon. EleotrometoHurgique 

(Procddds P. Girod), Ugine, Switzerland. Eng. Pat. 
25,174, Dec. 4, 1605. Under Int. Conv., Jan. 4. 1605. 
Sit* Fr. Pat. 350,624 of 1005; this J., 1605, 730.—T. F. B. 

Unttsu St.»tks Patent. 

Matte; Treating molten -. W. E. Kooli, Pittalnirg, 

Pa. U.S. Pat. 808,649, Jan. 2, 1600. 

The stream of molten matte is passeil between electrodes, 
preferably of grapliitised carbon, gases being simul¬ 
taneously forced through it, whereby the iron and copper 
present are separated from each other and diverted by 
means of a “ splitter.”—J. H. C. 

Fbench Patents. 

Furnace r^Eleclric -. P. Girod. Fourth Addition. 

dated Nov. 28, 1905, to Fr. Pat, 329,822, Feb. 28, 1903 
(this J., 1903, 1064 ; 1904, 740 and 1179). 

To insure uniform heating in the annular layer of 
resistance material surrounding the critcible, the con¬ 
ducting] material leading the current to it from tlie 



terminals of the furnace has a special disposition. This 
is made clear in the figure, showing a plan of the furnace. 
The annular layer of resiatanco material, c, surrounding 
the crucible, o, is of uniform section, the c.oimcction to 
the electrodes, d, being made by similar material, 
arranged so that it* cross-section gradually decreases 
from the electrodes to the annular layer. The cross- 
section also diminishes from the base to the top of the 
crucible which further assists in obtaining uniformity of 
hgft ti Rgr 

The modification described is specially suitable for 
heating small orueibles containing metals or other eleciri- 
oally conducting materials.—li. 8. H. 

Ore* and meials ; Treutmeat of - in the electric induc¬ 

tion fuTTMce. P. Grodt. Fr. Pat. 360,404, Aug. 31, 
1906. 

MoLTXif pig iron or othw crude metal is heated in an 
induction furnace with slags containing oxide of iron, 
intimate admixture of the two being brought about by 
the pulsations due to the current. These pulsations are 
stronger lower the periodicity of tl^ alternating 
ourrtnta It is further advantageous to provide the 
induction furnace with side chambers in which the 
teactiens can more readily take pUoe.->R. fi. H. 


XIL—FATTY OILS, FATS, WAX19, 

AND SOAPS. 

{Continued from page 486.) 

English Patbnt. 

Oil and fatti/ 7naticra from eubetancea; Extraction of —— 
E. Kidgill, Sliefiield. Eng. Pat. 15,231, July 25,1905. 
The substances to be extracted are packed in a vessel 
provided with a central vertical perforated pipe and a 
perforated coil through which steam can be blown. 
The solvent is passed through the material into another 
vessel provided with steam pipes. To recover the solvent, 
steam is passed into both the vessels, which are connected 
to concentric coils cooled by water. The steam distillate 
is collected in a well, where the solvent separates out. 

—F. Shdn. 

UjffiTKn States Patent. 

Candle malerials: Eroceee for manufacture of —. 

J. Glatz, Brooklyn. U.S. Pat. 819,646, May 1,1908. 
Fats or fatty acids are treated with ammonia under a 
ressure of 10—60 atmospheres for a period of 2—20 
ours at temperatures ranging between 150° ai>d 250° C. 

F. B. 


XIIL—PIGMEITTS, PAINTS; RESIKS» 
VARNISHES; INDIA-RUBBER, Ete. 

{Continued from page 487.) 
(/l.)-PiaMENTS. PAIaVTS. 

English Patents. 

Antim^mial euhstancee une.d for painting and other mtr- 
-p 08 c.fi; Proeveses for the preptriUion of —ona the 
prodaeia thereof. E. Ohatillon, Jirioudo, France. Eng. 
Pat. 9017, April 2K, 1906. 

See Fr. Pal. 363.505 of 1905 ; this J„ 1906, 1023.—T.F.B. 

Antiniony; Proceae for the preparation of products of 

- for painting and (^her purposes. E. ChatiUon, 

Brioiide, France. Eng. Pat. 9017a, April 28, 1906. 

See Fr. I'at. 363,605 of 1906 ; this J., 1905, 1023.—T.F.B. 

United States Patent. 

Lalce [from azo dyestuff] and process of making same; 

Violet colour -. K. Kirohhoff, Gross-Lichtorfelde, 

and L. Korkovius, Friodonau, Assignors to Aot.-Ges. 
t Anilmfabr., Berlin. U.S. Pat. 820,062, May 8, 1906. 
See Eng. Pat 16,170 of 1906 ; this J., 1906, 326.—T.F.B. 

French Patents. 

Lakes from sulphide dyestuffs; Process for producing 

fast -. L. Gassella und Co. Fr. Pat 360,825. 

March 13, 1905. 

Sulphide dyostutfa may be employed, in the form of 
their sulphite compounds, for tne production of lakes 
in the usual way, by precipitation with a motalUo salt. 
For example, 40 kilos, of a 25 per cent, paste of the 
dyestufi is dissolved in 500 litres o! a 1 per cent solution 
of sodium sulphite, 100 kilos, of barium sulphate (or other 
vehicle) and 6 kilos, of calcined sodium carbonate are 
then added, and the dyestufi is nreoipitated by adding 
a solution of 20 kilos, of barium onloriae.—T. F. B 

ifiiscon monoxide [pigment] ; Production of —H. N* 
Potter. Fr. Pat 360,87^ Deo* 22, 1905. Under Int 
Cony., Deo. 30, XQOi. 

Ssi Eng. Pi^ 26,788 of 1906 ] thii J., 1900,484—T.P.& 
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(J?.>-RS!Sm8. VARNISHES. 

Pifte c^ivcUion and turpenUne production tn France, 
Ruecia, Ortece and the united States. 

The issue of the “ Board of Trade Journal ” for May 24, 
1906, contains an article of the aboTo title, prepared from 
TOports received from H.M. representatives in the conntrieB 
named. The Journal in <^estion can be procured from 
Messrs. Wyman and Sons, Vetter Lane, K.C., price Id. 


Whalebone or rMer eubetituies ? Process for prodneiiw 

-—. W. Polatsik, Assignor to J. L. Blo^VU.R, 

Pat. 820,316, May 8. 1906. XIV., page 648. 


XIV.~TAN1I1N0, LEATHER, GLUB» Bm 

(6'onNi»«<d froiti page 488.) 


Ekoush Patent. 

Wood tars and resin oils; DistUlalion and oxidation of 

-, H. Noerdlinger. Eng. Pat. 8690a, Sept. 15, 

1905. Zn., page 629^ 

(C.)—INDU RUBBER, &c. 

Ruhhtrs from. Sierra Leone. Bull. Imp. Inst., 1900, 4 , 
* 29—31. 

Thk three varieties of rubber examined had l)een collected 
in the Panguma district of the Protectorate and are known 
to the natives as Jenje, Ghogbot and Njawa respectively. 
The vine yielding Jonjo rul>l)er is closely related to 
Landdphia oii>a.riensis, thongli its identity could n<^ be 
definitely ascertained from the specimens received. 
Gbogboi rubber is derived from the tree Funiumia 
elastifa, the West Africun rubber tree, the existence of 
which in Sierra Leone is a point of considerable 
impoiiance. The plant yielding Njawa rubber is 
described as a vine, known os Sagba, but its identity is 
uncertain. The rubbers gave the following results on 
analysis, the figures expressing percentages on the dry 
material 
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0-42 

Moisture In original sample 
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8-6 

SlaiUcity. 
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—W. P. S. 

Carhon dioxide; Tiifjvsion of - through caoutehtuc. 

Gruiimach. Wocli. f. Bniu., 1906, 28, 220—227. 
The author has studied the rate of diffusion of carbon 
dioxide through memV)rano8 of caoutchouc, ranging from 
0*15 to 2*4 mm. in thickness. He found tliat tlie rate of 
diffusion dccreaswl considerably in the course of several 
daj^. For instance, a plate of caoutchouc 44 sq. cm. 
in area and 0*6 mm. in tmeknoss, which passed on the first 
day 0*021 c.c. of carbon dioxide per hour, passed only 
0*003 c.c. per hour on the seventh day. With membranes 
of different thicknesses the rate of diffusion does not 
decrease in proportion to the increase of iltc thickness. The 
ouality of the rubber, whether grey or red viiloanisod, 
ooes not appear to have any appreciable infiuencc. The 
diffusion of carbon dioxide through rubber tubes and 
joints, when small quantities of the gas have to be 
determined, is not negligible. Apmratus used fur the 
study of the recitation of grain should have glass con¬ 
nections. The flasks in which the grain is stored for the 
subsequent determination of the carbon dioxide produced 
by respiration should not be closed by rubber corks, but 
should be sealed by fusion.->nr. F. B. 

Unitbi) States Patents. 

Vvleanistd material ,and prouss for making sarue. 

F. Ephraim, San Francisco. U.S. Pat. 819,529, May 1. 

1906. 

Plants containing rubber or similar gum are crushed 
and pulverised without separating the fibrous portions 
of the plants; a vulcanUma substance is mixed with the 
powdered plant and the mutnre is then vuioanieed. 

F. B. 


Barbatimao bark ; Notes on . J. Paessler. Coils' 
gium, 1906, 135—140; 142—146, 

The Barbatimao tree otows in Brazil and other parte of 
South America. The mdost trees attain a height of from 
18 to 30 ft with a diamotor of from 8 to 12 ins. The ba^ 
is rich in tannin, yielding about 27 per cent of tann^« 
substances and only 4 per cent, of soluble non'tannios. 
It has about the same tanning strength as valonia per 
cent of tannin) and a much higher one than quebracho 
(19 pr cent, of tannin). The leaves and fruit are aiiK> 
rich in tannin, the former containing about 7 per oent 
of tannin and 8 jjer cent, of non^tannins. 

.Oalf skins tanned with this bark show a very bright 
colour, are soft and smooth-grained and take pit with 
ease. A very bright and even colour is also pr^uoed 
on sole leather, and the tanned material has a fine grain 
and is firm and pliable.—H. Bn. 

Eutannin. H. Thoms. Sixth Int. Cong. nppl. Ohem. 

Z. angow. Chem., 1906, 18, 804. 

The author has examined a preparation brought on 
marlcet, in admixture with milk sugar, under the name 
of “ eutannin.’’ The purified substance melts at about 
234"" C. with decomposition; it is readily soluUe in 
alcohol and in hot water, sparingly soluble in ether and 
cold water, it crystallises in small needles, reddens litmus 
and is dextro-rotatory. The manufacturers claim Uiat 
“ eutannin,” when lieated with water at 100^ 0. in closed 
TeHse]'«, is resolved almost quantitatively into tannic aoid* 
The author, however, fails to confirm this statement and 
finds tliat ” eutannin,” is merely converted 

into its hydrate, 020 ^ 21 ^ 20 * o*' heating with water. He 
also finds that ” eutannin^’ is hydroly^ by caustic soda 
with the production mainly of gallic acid, together nith 
dextrose and other bodies. Judging from the behaviour 
of the body, the author does not think that tl^ dextrose 
is present in ” eutannin ” in the form of a gluooslda. 
He suggests that tiie ” eutannin ” molecule is formed by 
the condensation of three gallic acid residues with one 
another, one of tliem being also condensed with the 
anhydnde of liexahydroxyhexahydrobenzenemtfboxylic 
acid. On treatment with water the anhydride is 
hydrated, and when the eutannin is bydrelysed by sodium 
hydroxide solution it is split up into 3 mols. of gaUio aoid, 
1 mol. of hexahvdroxyhexanydrobenzene and carbon 
dioxide. The hydro-aromatic product then undorgoei 
isomerisation into dextrose. According to the author, 
” eutannin ” is identical with the chebulio add obtained 
from myrobolans.—J. F. B. 

Tanning effect of wiriows tanning materials; Comparative 

tests of the -, V. Bdgh. Collegium, 1906, 186— 

132; 134-136. 

This work is an extension of that of Youl and Griffith, 
who investigated the tanning effect given by single tannizm 
materials, whereas the author deals with mixtures as weii 
as with single materials. 

An uniutered quebracho-wood infusion was found 
to liave a much higher ” wsight-mvimz ” property than 
that of one which had been filtered. order in whtob 
various individual tanning materials may be turanged 
as regards weight-giving capacity is os follows, starnim 
with the best:—Quebracho, bircR bark {Betida (dha), om 
bark and finally pine bark {Picea exedsa). —fi. Be. 

Salt leather ; AdultcratioH of American —, J, Gordon 
Porker, A. Turnbull and Committee, Manohoiter, 
liverpool and Bistriot Tannen’ Federation Veai^ Book, 
1906, 24—27. 

A Bsaou of analyses wis made with the ob^ eA 
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tuning the civuse of deteriontloD in the wearing and 
water-resiating properties of Amerioan sole leather. The 
18 samples taken represent the general run of American 
importefi leather, and not spectauy selected cases. After 
making allowance for natural saccharine matter which is 
present to a small and varying extent in all tanning 
materialH, it was found that the leathers contained from 
51*21—80*10 per cent, of weighting matters, consisting 
of magnesium sulphate, glucose, and in one case of sodium 
sulphate. 

The best specimen of leather contained 3*21 per cent, of 
orude glucose only, whilst the worst contained 21*99 per 
cent, of crude glucose, 2*99 per cent of magnesium 
•ulphate, 4*42 x>^r cent, of sodium sulphate, and 0*70 per 
oent. of sodium chloride. 

The average total weighting matter amounted to 10*16 
per cent, consisting of 2*0,8 per cent, of magnesium 
eulphate, and 7*84 j>cr (?cnt. of crude glucose. I’he aruount 
of soluble matter washed out by coTil water ranged from 
18*42 per cent, to 33*20 jier cent.—H. Br. 

Leather; Water’feHffting qualities of modern sole -. 

J. Gordon Parker. Manchester, Liverpool and District 
Tanners’ Federation Year Book, 1906, 62. 

A HUUBKB of samples of sole leather, of various qualities, 
were subjected to the pressure of a column of water 
12 ins. high and 2 ins. in diameter, and the time not<ed 
when the water penetrated through the leather, damping 
it evenly throughout. Another test was that of hanging 
strips of leather of eipial lengths with one end dipning into 
wa^, and noting bow mucdi of the leather above the water 
was made damp at the end of 12 hours. It was found in 
these exmriments, that leather proiluoed by the old 
method oi oak bark tanning, wherein longer time was given 
than at present, was far more water^resisting than that 
tanned by more rapid methods.—H. Br. 

Blaehmttle bark trade of Natal. Board of Tr. J., Mav 24, 
1906. ; 

Thb quantity of blackwattle bark exported in 1905 was 
17,513 tons, of a declared value of 102.G66f., as against 
15,819 tons of a declared value of 92,91 U for the year 
1904. At the beginning of the year 1905, the mallet 
bark competition practically upset the European markets. 
About 20,<MW tons of tins article, which is derived from 
the eucalyntUM occidttUali/t, a tree growing in the virgin 
forests of Western Australia, were imported into 
Hamburg the chief centre of the Kurnpean markets, 
for tanning material in general and wattle bark in particu¬ 
lar. As the Natal wattle industry is dependent upon 
the Hamburg market to the extent of about four-tiftlis 
of the export, it is not surprising that, in consequonoo of the 
mallet bark competition, prices for Natal blackwattle 
bark reuccied. [T.K.l 

Valonia; Determination of extraneous matter in -. 

A. Turnbull. XXIII.. page 563. 

English Patents. 

IJidss ; Process of treating ——. F. J. Oakes, New York. 
Eng. Pat. 24,488, Nov. 27, 1906. Under Int. Conv., 
Dec. 12. 1904. 

See U.S. Pat. 798,293 of 1906; this J., 1905,1023.—T. F. B. 

Glue; Process for the purification of -. W. Sa<Ukoff, 

St. PetersDurg. Eng. Pat. 24,984, Doc. 1, 1906. 

See Fr. Pat. 356,849 of 1905 j this J., 1906, 83—T. F. B. 
United States Patent, 

WhaUhone or rubber substitutes ; Process for producing 

-, W. Poiatsik, Assignor to J. I* Bloom, Chicago, 

B. U.S. Pat. 820,316. May 8, 1906. 

Animal waste ” (100 porta) is immersed for about 48 
houEi in a bath oomposed of ^ parts of water and 4 parts 
of acetate of lime, in order to remove fattv mattm«. 
2t is ^en treated ias a furtte 48 houn^ a Wb of 80 


parts of water, 2 parte of strontium ohloride, and 1 part 
of iron sulphate, and is afterwards stretched over boards, 
and dried whilst under oompresston.—A. 8, 

French Patent. 

Keratin [horn, hair, <fcc.]; TreatmcM of --. [Rendering 

soluble.] J. Hofmeier. Fr. Pat. 3^,895, Deo, 23, 1906. 
One hundred kilos, of horn aora}w, hair, Ac., are treated 
for 10 days at the ordinary temperature with 200 kilos, 
of 16 per cent, hydrochloric acid. The acid is then drawn 
off, and the residue, after washing with water, treated wiHi 
100 kilos, of 6 per cent, sodium hydroxide solution. At 
the end of 24 hours, an a(j[ueou8 solution of 2 kilos, of 
potaHsiuin )>ermanganatc is ad^ded, and the mixture 
allowed to stand for a further 12 hours. The residue is 
then washed and subjected to a pressure of 400 atmospheres. 
All alternative method is to pass carbon dioxide into the 
alkali solution, decant and evaporate the solution. The 
product is finally clarified by means of hydrogen peroxide 
I or permanganate, and may be used in place of casein 
I for a variety of purposes.—W. P. S. 


XV.—MANURES, Etc. 

{Continued from page 488.) 

; Beetroots ; Manuring of -. A. Kaiisok. Z. f. Zuok- 

erind. Bohmon, 1900, 80, 339—361. 
i A GREAT advantage is to bo derived by manuring the 
growing lx‘ct crop in the field during the vegetative 
]ienod by the suitable ajmlication of stable drainings and 
similar liquid sewage. The liquid should be brought 
to the fields in large tanks aiul tlistributed in a special 
manner by sprinkling evenly between the rows of oeets, 
but not on the plants themaeivos. This is done by 
a snmll iron tank mounted on a pair of wheels and 
provided with a valve, a main pij>o and throe distri¬ 
buting pipes, each of which con be adjusted to give three 
different sfioeds of discharge. The tank holds about 
100 galls., and when drawn by an ox it can cover about 5 
acres of beetroots in a day’s work, allowing for 66 re- 
fiJlings at 5 minutes each, ^fhe drainings from an average 
; ilung heap contain 0*2 per cent', of soluble nitro^n, 
0*46 per cent, of potash, and 0*08 per cent, of chlorme; 
; according to requiremente, the liquid may be fortified 
. by nitrate or by potash. Roper measures must be taken 
to collect all the drainage or the farm in underground 
' solid feecal matters can be liquefied bv the addition 
of quicklime and dilute sulphuric acid. Manuring with 
i liquid sewage of this kind is equivalent to the application 
! of nitrate; the beets absorb the whole of the fertilising 
c matters rapidly, and yield an immediate return in the form 
I of improved quality and quantity. The utilisation of 
• these liquids is very important for European agriculture, 

I since the available mineral supplies of nitrates are rapidly 
: becoming exhausted.—J. F. B. 

Nitrogen ; Assimilation of demeniary - by azoiobacter 

and radiobader. J. Stoklasa. 6th Int. Cong. AppL 
Cbom.; Z. angew. Chem., 1906, 19, 803. 

Azoiobacter ckroococcum has a greater power of assimi¬ 
lating atmospheric nitrogen than any species yet studied. 
The culture media may contain either mannitol or dextrose. 
In tlie latter ease, it is always necessary to add a little 
chalk. Tlie author is unable to connrm Boijerinok’s 
statements that radiobaeter has any aupreoiablo power 
of assimilating atmospheric nitrogen, and that azotAaeter 
in oo-operation with radiobaeter has a greater assimilating 
power then in pure cultures; in fact, the fixation 
of nitrogen was less in the mixed cultures. RadvAaeUr 
is a powerful denitrating organism; it reduced 70—79 per 
cent, of the total nitroMu offered to it in the form ik 
nitric acid to the state of free nitroTOn, nitrous acid being 
an intermediate stage, and it fixed 10—18 per cent, of tM 
total nitrogen (as nitric aoid) in the form of organic 
bodies, oluefiy nucleo-proteids. The author has studied 
the quttatities of cu'bon dioxide evolved by the taspiratioo 
of atotobader during the assimllatory prooess. The 













fiTMtatt intmi^ of aMpinilddii toc»lc pUoe botwoen the 
4th and the 10th days. The average quantity of oarbon 
dioxide produced by i groL of az6Mac$«r dry substance 
in 24 hours was 1*27 grms., which is a higher proportion 
than with any of the other species; B. HarUebia^re only 
0*6 ^m. of carbon dioxide per grm., and Oioatridium 
gelannotum only 0*48 grm. under the same conditions. 
Atotohacter, when grown in mannitol or dextrose media, 
produces alcohol, lactic, acetic, but^c and formic acids, 
the gaseous products being oarbon dioxide and hydrogen; 
a large j^rtion of the latter gas is oxidised in the nascent 
state. The process of assimilation of elementary nitrogen 
by azot^acter appears to be related to the respiratory 
rooess, and, in all probability, to the production of 
ydrogen by the bacterium.— if. F. B. 

» Gsbmait Patents. 

Jtfonwre from peat and the Uh; Process for the manu- 

faeture of a -. H. S. Gerdes, jun. Ger. Pat. 

166,976, Jan. 17, 1902. 

Humfs Hulwtanoos, such as peat and the like, are treated 
with alkali act'ording to known methods, then mixed in 
tlie moist condition with alkali silicates or phosphates, or 
both, and the mixture dried and ground.—A. S. 

Humus suhstanccs ; Process for rendering - sduhle. 

H. 8. Gordos, jun. Ger. Pat. 165,228, Feb. 12, 1904. 
The humus substances without addition of organic 
nitrogenous matter, are treated in the moist couditioii 
with alkalis or alkali carbonates or with secondary alkali 
phosphates, esptHiially disodium phosphate. The mass 
18 formed into heaps, after mixing, if desired, with silicates 
or phosphates, or both, and the heaps are turnofl over 
eevorai times and allowed to remain until putrefaction 
takes place. The material is finally dried and ground. 

—A. 8. 


XVI.-SUGAR, STARCH, GUM, Etc. 

Mttjit sugar industry; Tlu -. U.S.A. Dept, of 

Agric., Bull. 59: througli Bull. Imp. Inst., 1906, ♦, 
52—65. 


Dkrboa dtoxida. The lijrdrogeii. which U.tha end laodne^ol 
the breekdown o{ the oubohydietea le, to e Iwge extmt. 
oxidieed in the neecent oondition with fotmetion o[ water* 
It ia poaaible that thia naaoent hydrogen in the ohiaro- 
phyll-twariM oella daya a part in the aaurailatiau of oarbon 
dioxide with production of formaldehyde and water. 
The enrymea of a glycolytic character preaeut in the augar- 
beat are enumerated aa follows;—Laotolaae (Buohner's 
lactaoidaao), which splits up the kexoaea into laotia acid t 
alcoholaae, which brings about alcoholic fermentation; 
acetolaae (Buohner’a gluoacetaae) which oauaos the forma¬ 
tion of acetic acid, a^ formilaae which produces formic 
acid.—J. F. B. 

Dextrose and levulose; Influenee of dUuiion and rhe 

j/resrrtce of other sugars on the osazone test for --. H, 

C. Sherman and ll. H. Williams. J. Amer. Chem. Soo., 
1906, 28. 029—032. 

It ia shown that in pure dextrose solutions, when tested 
at constant volume with fixed amounts of nhenyi- 
hydrasiue hydrochloride and sodium acetate, the time 
required for the precipitation of the oaasone varies with the 
quantity of dextrose present, and is nearly couataat for 
any given dilution. Pure levulose solutions exhibit 
similar variations with concentration, but alwaya yield 
a precipitate of oaarone in about one-tldrd the time required 
liy the same amount of dextrose. From invert, sugar 
solutions the oeazono peeipitatos almost as ra{ddly as 
from levulose aolntiona of the same oonoentration. The 
presence of 1 per cent, of sucrose considerably shortens 
the time required for the precipitation of osazone from 
dilute (about O'l per cent.) dextrose solutions, but its 
offoct IS scarcely noticeable in levulose solutions. The 
precipitation is affected only slightly by the presence of 
rafllnose. Maltose retards the precipitation of the osazone 
from dextrose solutions, and inlortercs less seriously in 
the case of levulose solutions j lactose iafluonoos the test 
in a similar manner to maltose, but to a greater degree. 
In every test., the same quantities of reagents were 
cttroloyed, viz.. 0-4 grm. of phenylhydraziuo, M grm. of 
sodium abetato and 4 e.c. of water, the only vaciable 
factor being the amount of sugar or sugars present. 

—W. P. S. 


Tax demand for maple sugar, as an article of luxury, is 
eaid to be increasing every year, but the cumpetition of 
cane and boot sugar, bad seasons, attacks on the trees 
by the maple worm, and destruction of the forests by 
lumbermen, have caused a groat siirinkage in the producing 
area. Considcralilo adulteration with glucose is also said 
to have been perpetrated by the mixers. The output in 
the year 1900 was 11,928,770 U»., almost one-third less 
than in the year 1850. The sugar maple (Acer saeeharum) 
and the black maple (-4. sacchzrum nigrum) furnish the best 
sugar; a similar soocha^e sap is yielded by three other 
American maples of less importance, the red, silver and 
Oregon smoies (A. rubrmn, A. saecharinum and A, 
macrophyltum). --W. P. S. 

Sugar-beet ; The enzymes of the -. J. Stoklasa. 6th 

Int. Congr. appl. Chem, Chem.-Zoit., 1906, 80, 422. 
Tsx author has isolated from the lieetroot enzymes 
eharactorised as oxydases, invortaso and glycolytic 
enzymes. The glycolytio enzymes are to bo regarded 
as respiration enzymes and they are secreted by the 
living protoplasm both in tlie normal and in tlie anaerobic 
respiration of the beetroot. They set up aioohoUc 
fermentation in dextrose solutions, in presence of 
ealioylio acid os an antiseptic; the fermentation frequently 
starts immediately and reaches its maximam intensity 
in 0—8 hours. The products of fermentation consist of 
considerable quantities of alcohol and oarbon dioxide 
together with smaller quantities of Uotio and acetic acids. 
Attei 24 hours an evolution of hydrogen is observed, even 
with free access of air. The breakdown of the cerbo- 
hydrates probably takes place with the ;^rodacdon of lactic 
acid, aleonol ana oarbon dioxide, but in presenoe of air, 
aoetio aoid is always produced. T|ie formation of formic 
aoid baa alao been obeerred; this aoid is probably the 
•ource of tbs hydrogeo, which fi evolved together with 


Rhodcitd. B. Votocek and J, Bulir. Z. t Zuokerind. 

Bohmen, 1996, 33, 332—339. 

Thk methyl-pentose “rhodeoss" is obtained from the 
gluoosidc convolvulin, or by the leas expensive method of 
digesting jalap resin with warm baryta water and hydrolys¬ 
ing the extract by sulpUurio acid. Rhodeose ia reduced very 
slowly by sodium amalgam in aoid liquids, but the 
reduction may be accelerated by maintaining an alkaline 
reaction nut exoeeding 0'5 per cent, of caustio soda. The 
product, rhodeitol, crystaUises from alcohol in white 
plates with a silky lustre melting at 163'6° C. In amieoas 
solution it has a specifio rotatory power of join”—1‘4S° ; 
or in a iO per cent, borax solution, fo)D=—4-6“. Its solu¬ 
bility in 96 per cent, alcohol at i8’5° C. is 0'39l grm. per 
lOt) c.o. When oxidised by bromme in presence of 
sodium carbonate or by nitric aoid, rhodeitol yields rhodoo- 
kotose, no aldose sugar being formed. Rhodeitol is not 
oxidised by the sorbose bacterium (compare Bertrand, this 
J., 1906, 144); consequently, since this bacterium oxidises 
only those polyhydrio alcohols of a certain stereoohemical 
type, it is concluded that the configuration of rhodeose 
may be represented by the formula, 

CHO.HCOH.OHCH.{CHOH)s.OH, 
or its image, Rhodeose is the optical antipodes of fnoose; 
when a ndxtnre of the two sugars is reduced by sodium 
amalgam, an inactive aloohol, r-rhodeitol (vsy-fncitol) 
is produced whfiib melts at 168° 0., and is thorefon a 
true taoemio oompoond.—J. F. B. 

Trehalose ; Determination of -ia trehdla. V. Harang. 

J. Phatm. Chim., 1908, 28, 471-478. 

Tna bioohemioal method for the detennination of trohabne 
by means of the ferment trehMsae obtained from eid^ 
tivatians of AspergMuh niger (this J., 1806, 83) has bssn 
ap^ied to the determination or that hexOse in its oldgiaal 
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aonroe, trebala, the ooooone of nidifiaint (a 

•peoies of beetle). Time authentio eamuee gave 
reepeotiaeljr 30-48, 27-16 and 28-48 per cent, of trehfloee 
oaionlated on the dry materia], a larmr amount than that 
found by other inveatigators employing different methods. 

—d. O. B. 


Beelroctt; Mamiring of -. A. Kausek. 

XV., page 548. 


Unitsd States Patent. 

Sugar machine. 0. B. Barth, Xoveland, Col. U.S. Pat. 
810,260, Jan. 16, 1906. 



The apparatus oonsists of a oylindrioal drum placed in 
a vertical position, and having an inner pvrforaied 
oylindrical wall at a short distance from the outer solid 
wall. The annular jacket thus formed around the inner 
perforated cylinder is divided by a horizontal partition 
into upper and lower compartments. At the centre of 
the drum there is a revolving, hollow, perforated drum, 
11 (see Fig.), which curries on its outer surface a spiral 
wing, 12, which scrapes the inner perforated wall of the 
oontaining drum. The sugar is fed into the annular space 
between the two perforated walls, and is carried down¬ 
wards by the spiral wing. The central perforated dnim 
is also divided horizontally into twij oompartmonts. 
Steam is fed into the upper compartment of this drum 
through the pipe,21,and "blue water” is fed into the lower 
compartment through the pipe, 9. The outermost jacket 
of the drum is oonnoctea in both compartments with 
vaouiim pipes, 6. The syrup is sucked into the jacketed 
space under the itP^ion oitthe vacuum, whilst the purided 
sugar it disebargad at the bottom^thnougfa a valve plate, 
18."-J. F. B. 


XVn.<-BREWmo, WQI18, BRBlip, fte. 

{Continued from page 461.) 

Hydrogen peroxide in malt analyeis; The diaetalio cata~ 

lueit of -. H. van Laer. J. lost. Brewing, 1906, 

la, 313—338. 

In order to determine the oatalytio power of malt, 3 gnus, 
of the very finely ground sample are placed in an Jilen- 
meyer flask fitted with a lateral tube. Tlie flask is 
clamped in an inclined position with the meal in the upper 
part of the bottom, and 25 c.o. of a solution containmg 
3-4 per cent, of hydrogen peroxide are introduced in such 
a manner that contact with the malt is avoided. The 
flask is then closed, the side-tube is connected with a 
Hempel burette, and the zero is adjusted. The time is 
noted, the contents of the flask are mixed by citation for 
10 seconds, and the volume of gas liberated in ^e minutes 
is noted. This volume is taken as a measure of the oatalytio 
power of the malt. The hydrogen peroxide solution 
must be free from acid, and should be freshly prepared 
every day, being standardised by permanganate. The 
fineness of grinding and the temperature have a great 
influence on the results; the apparatus containing the 
reagents should be warmed to C. in a water-bath 
before mixing. The catalytic activity of barley diflers 
from that of molt in the fact that the volumes of oxygen 
evolved in the periods after the first five minutes, decrease 
far more rapidly in the case of molt than in that of barley, 
i.e., the malt catalase is more rapidly destroyed by the 
hydrogen peroxide than barley-catalase. The oatalytio 
activity of barlev increases during germination and decreases 
during the kilning of the malt. During kilning it under¬ 
goes two sudden falls, one during the drying of the green 
malt, in the first 24 hours, and another during the final 
curing. There is a continued production of catalase 
during the first 24 hours of kilning, but the net result is 
a loss during that stage. The catalytic Activity of an 
infusion follows the same variations as that of the grain, 
except ill the case of raw barley and kilned malt, which 
only yield a small proportion of tlicir catalase to an 
infusion. Catalytic activity generally rune parallel to 
diastatic activity j certain divergencies, however, occur, 
some of which are referable to the fact that diastatio 
activity is determined in infusions and catalytic activity 
in the powdered grain; thus steeliness would lower tlie 
diastatio activity of an infusion owing to imperfect 
extraction of the diastase present. In very old malt 
the catalytic activity may have disappeared whilst a 
certain amount of diastotic activity is retained; the 
two arc not identical. Catalytic activities, as determined 
in the above manner, may be divided into ; Low, 1 —38; 
medium, 39—72; and high, above 72. If the rotatory 
powers of the standard wort be classified as: Low, 
[a]n below 115°, and high, [a]n above 120“, the malts 
can lie classified according to the indications of their 
catalytic activities and the rotatory powers. Generally, 
in normal coses, a high catalytic activity corresporidB 
with a low rotatory power of the wort and with highly 
attenuated beers. When the results of both deter¬ 
minations ore reconcilable, the conclusion as to the 
probable attenuation of the beer is confirmed. When 
the results are contradictory, it is best to trust to that 
for the catalytio activity, except in those coses wWe 
the rotatory power is too high in comparison with the 
oatalytio activity. A high catalytic activity and a high 
specific rotatoiy power would indicate inferior modification 
or the malt, since the diastase would be present in large 
quantities, but not readily available in an ordinary infusion. 
A low oatalytio activity occurring with a low speoifio 
rotatory power would indicate a large percentage of ready 
formed sugars or great friability of the malt.—J. F. B. 

Yeaete t Top-fermentation and boUom.fermeniation .. 

Studies on variation and heredity. £. U. Hansen. 
Cent. Bakt. (Abth. 2). 1905, 16; Wooh. t Bran. 
1906,28,220—221. 

The question of the change of type from bottom- 
fermentation to top-fermentation yeast and viee-versa 
ha« frequently been raised, and various isiflated oases 
have b^ recorded, but without any satisfaotOiy 
(Nci^AiMitiwie Tbo fttithor hwB madd wiui 
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s bott6XD*|ermentfttia» yeaft* 8ateharomve*s turhi4tw$ 
(8, eUiptoidfua /f.}, by fowinff & tcaoe of ysiMt In » thin 
layer of beer w(»*t and stoiing tiv oultures at a temperature 
of 0*5^ C. for three to fire months. At the ena of that 
time sowings were made from the produot, with the 
result that both the first and aU the subsequent sub- 
■oultores were found to have a |Bonounoed top-fermentation 
ohanbcter. This oiroumstance was explained in the 
following experiments. It was found on analysis that 
the oripnal yeast could be split up into two portions* 
one consisting wholly of cells of Dottom-fermentation 
type, and the other wholly of cells of top-fermentation 
ty^. When the cells of both types were treated separately 
at a low temperature, as described above, the bottom- 
fermentation cells did not multiply at 0*5° C.. whereas 
the top-fermentation cells showed a considerable repro¬ 
duction at that temperature. In sub-cultivations of the 
treated cells, it was found that the type had been pre¬ 
served abeohitely unchanged both in the treated cells 
themselves and m their descendants. Thus in the original 
experiment, the action of the low temperature bad not 
really brought about a change of type, but had only 
caueed a selective multiplicatiou of tlie t^-fermentation 
relb originally present. The wine yeast S. Johannisberg 
//., generally reaarded as a bottom-fermentation yeast, 
gave similar results. In the same way, on analysis, tbe 
top-fermentation yeast, S. validua {S. Paatorianus ///.), 
was found to contain 3 per cent, of cells with a bottom- 
fermentation character. These cells were separated and 
treated imder various conditions favouraWo to top- 
fermentation fur a period extending over two years, 
but neither the original colls nor tlieir descendants could 
be induced to show any variation in typo.—J. F. B. 


Yeasts 7 The ask contents oj certain -. G. Heinzel- 

mann. Jahrb. Ver. Spiritus-Fal). Peutsch.. 6, 21—22 ; 
Worli. f. Brau., 1906, 23, 223. 

TH£ author has obtained the following results from the 
•analysis of the two varieties of distillery yeast, race II. 
and race XII., cultivated m wort from the same brewing ; 


Water. 

Dry substance . 

Asfi (on the dry substance).... 
Nitrogenous matter, os albumin 

dry substAuoe) . 

Non-nitiogenuus matter (on the dry sub¬ 
stance) . 

Com^Mltlon of the ash— 

Phosphoric acid. 

Lime. 

Magivesitt. 


I 


(on the I 


I 

Eacc IT. I 

I 


Bacc XII. 


per cast. 

per cent. 

70*7 

73*7 

23-3 

26-3 

e*co 

8-18 

43‘3* 

50-28 

41-50 

46-76 

54-41 

52-72 

0-96 

0*60 

4-86 

4-79 


by produolBg Urge cuifooei of eontaol botweoa iho mvfs 
tb# yMit, oauMs tbe growth ol «a lacieMed 
quantity of well-nourished, active yeast. f4) Hie afiioont 
w oxyf^n absorbed by a nutritive soluUon Is {» in exoess 
of that necessary for tbe fermentation. <fi) By dlminUb* 
ing the aeration or the oxygen content of tbe Hqitidi, ^ 
increase in the amount of yeast produced by agitatiosi 
of tbe Bolttti<8i can be anniiUed. Tbe fermentation Is 
then effected in a shorter time and without any oon- 
siderable amount of extiact being given up to the yeaet 
(6) The carbon"' dioxide produoea auring termentation is 
capable of diminisbiog. to a slight extent, tbe budding 
power of the yeast, but it has no infiu«ioe on tbe fermenta¬ 
tive activity of tlm cells, provided the Utter are soffloientiy 
well supplied with food. (7) If the shaking be continued 
beyond a certain limited time, the fermentative and 
buddiug powers cease, and tbe yeast dies. 

The paper is accompanied by a chronological list of 
pubUcatiot)A on the subject.—T. H. P. 

Alcoholic fermeniation toUhout ceUa; Adion oj peroxydan 

on -. A. Bach. Ber., 1006, 89, 1664—1668. 

SaoAU soUitioiLs were submitted to the simultaneous 
action of xymase, peroxydase and hydrogen peroxide to 
ascertain wnother under these conditions an oxidation of 
the carbohydrate or any of its degradation products takes 
place. It was found that the hydrogen peroxide is 
quantitatively converted into oxygen by tne catalase 
in the yoast; further that active peroxydase markedly 
retards tlie alcoholic fermentation, whereas peroxy- 
dasc solution w'hioh has been rendered Inactive by 
boiling, as also hydrogen peroxide in tbe absence of 
peroxydase, are without any action on tbe fermentation. 
The presonoe of peroxydase and hydrogen peroxide has 
no enoct on the acidity of the fermented liquid. The 
retarding action of peroxydase as measured by the pro* 
duction of carbon dioxide during fermentation varies 
with different preparations, but is always very marked; 
in some experiments the Foduotlou in the amount of 
carbon dioxide produced is of the same order as the 
decrease in the power of the zymase to Uberato oxygen 
from hydrogen peroxide, but when more active peroxy¬ 
dase preparations are used, the yeast zymase is much 
more affected than the catalase. Bearing in mind that 
yeast is one of the few organisms which do not contain 
a peroxydase, the retarding action of peroxydase on the 
phenomenon of alcoholic termentation without cells is 
of particular interest, and it would appear that the 
splitting up of sugar into carbon dioxide and alcohol and 
the presence of a peroxydase, are incompatible.—£. F. A. 
Alcoholic fennenltUion unthout cells i Fate of yeast 

catalase, in -. A. Boiih. Ber., 1906, 89, 1069— 

1070. 

PARALLEt. experiments wore carried out in which zymase, 


Analyses are also given of a “ Lufthefe ” (yeust pro|)a- 
gated by aeration) and of the yeast crop obtaineu from 
a vat fermented with it. Tlie “ Lufthefe ” showed a 
very high alljumiu-contenl, 60-20 per cent, on the dry 
substanco, but in spite of this its fermentative power, 
as indicated by the volume of carbon dioxide evolved 
under standard conditions, was very much lower than that 
of the skimmed yeast-crop which contained only 50*20 
per cent, of albumin.—J. r. B. 

J'eatff 7 Rdaiions of oxijgcn, and of movement of the 
nutrient solution to the increase and fermenting power 

of -. X,, Nathan and W. Fuchs. Z. ges. Brauw., 

1906, 29, 226—234, 243—252, 282—269, 299—304, 
812—320. 

Ths authors give a oritioal account of previous publica¬ 
tions dealing with the infiuence of oxygon on the growth 
of, and fermentation by, yeast. From the results of 
their own experiments, which are very com^Mrehensive in 
character, the following conclusions are drawn: (1) 
As was found by Buchner, an abundant supply of oxygen 
exerts no appreciable fa^urable influence on tlie fermenta- 
tive|acti vity of yeast, but only stimulates the budding of the 
cells. (2) In a nutrient solution free from oxygen, a 
small amount of the latter endows the yeast with fresh 
fermentative power, but does not cause budding. <8] 
Begular motion of the liquid accelerates the fermentation 


prepared by the acetone metlind, was allowed eitlier to 
ferment a sugar solution or to undergo autolysis, and tlie 
activity of the catalase remaining in each solution was 
tested froui time to time. It was found that the amount 
slowly dinunisbed as autoljuis proceeded, whilst daring 
the sugar formentatiou the process of decomposition was 
much more rapid. Dilution of the zymase increased the 
rate of destruction of the catalase in either case. 
No definite relationship could bo established between the 
amount of oataloao in the yoast and its fermentative 
activity.—E. F. A. 

Cat<dase; Influence of jieroxydase on the action of ——* 
A. Bach. Ber., 1906, 89. 1670—1672. 

Altuouou ui sugar solutions, during fermentation with 
zymase, the activity of yeast catalase fails off mote 
rapidly in presence of active peroxydase than in that of 
the boiled enzyme, it is shown that at 80^ C. vegetable 
(yeast) catalase is not harmed by prolon^d contact with 
active peroxydase. In the case, however, of animal 
catalase from ox liver an increase in the activity was at 
first observed on adding active peroxydase, though alter 
46 hours" oontimt there was no difference ^ the aotivH^ 
of the catalase preparations to which fresh and boilea 
peroxydase solutions had been added respeotively. No 
explanation is at present offered for the difference 
observed in the case of sugar solatioQS.-^£l. F. A. 


m 













55S 


cu xTO^B EKWma , wmE8, spzHm, kc. 




iniiMinetf? Tfctf vr$$tnt potition of rte 
——. J. L. Baker. Pharm. J., 1906,76, 439— 

442 ; 465—467; 496-498. 

Th* author dosoribes the fermentation prooesBCs of Uie 
beer, apirit and cider induetrioe of this country, discujwing 
more particularly the question of pure j^eaet cultivated 
from a single cell in relation to tnese indnstnes. The 
processes of isolating single cells from mixtures of yeast 
and of cultivating tne isolated colonies in th© Hansen* 
KUhle aseptic propagating apparatus are descrilied in 
detail. This process nos been successfully carried out 
in practical brewing bv the author for a cwisiderablo time. 
He finds that the stock of single-cell yeaat tends to become 
contaminated in brewery work after throe to five 
successive runs. This difficulty is surmounted by taking 
regularly fresh cultures from the Hansen apparatus, 
pro()agatmg these cultures in a small tun of 559 galls, 
capacity and fortifying the slightly contaminated stock 
of pitching yeast with the contents of this tun. In 
this way tno predominance of th© pur© culture 
yeast is assured. The pur© yeast system hae been 
applied chiefly for the fermentation of mild ale worts. 
Tiie obstacle which has stood in the way of the general 
adoption of pure-cullure yeast for the preparation of 
top-fermentation beers in this countiy nas been the 
difficulty of obtaining natural conditioning by secondary 
fermentation. This, nowever, does not apply to rumiing 
ales destined for quick consumption. In the author’s 
opinion there is no sharply-defined lino betweeii primary 
and secondary fermentation requiring the activity of two 
different types of yeast; th© process is more probably 
a continuous one. With single-cell yeast, after the violent 
primary fermentation ends, the residual yeast becomes 
for the most part quiescent. During the resting |>criod 
th© hydrolytic onzymea in the yeast cell undergo some 
modification and become active, since it has been 
observed that the fermentative energy, as measured by 
the evolution of carbon dioxide and the loss of gravity, 
becomes once more apparent. This reourronco of activity 
is more marked m some races of yeast than m others. 

In the whisky industry, practically nothing lins boon 
done in the way of ajiplying pure single-ooll yeast for the 
fermentation of the worts, although tho system is fully 
establishod in Continental distilleries. In view of the 
intimate dependence of tho quality of the spirit on the 
volatile by-products of fermentation, attention to th© 
selection of tho most suitable races of yeast for tho 
production of the more valuable amongst these by-products 
ought to yield profitable results. At present most pot- 
still distUiers ootain their yeast from a neighbouring 
brewery. 

Lastly, tho author refers to the successful use on the 
Ckintinent of pure cultures of fine-vintage win© yeasts for 
the fermentation of cider musts.—J. F. B. 

Hoym ; Extraction of - hy stAviiomi of variautt mineral 

aaUi. J. Heron. J. Inst. Brewing, 1906,12, 30()—301. 
IiT these experiments 10 grnis. of liops wore digested at the 
boiling temperature with 900 c.c. of solutions of the 
various salts containing 21 grains per gallon for one hour. 
The liquids were then made up to 10()5 o.c. and filtered, 
and the extracts were examined. The following results 
are reoorded:— 





Anatysis of 

Salt. 

Extract 1 
per cent. 

Colour In j 
4 in. cell 
total unitii{ 


colour. 









1 Red. 1 

i _J 

Yellow j Flovoor. j 

Sodium ohlorldo .. 

18 

7-2 

! 1*2 

6-0 

Pleasant] 

Rank 

Calcium chloride .. i 

17 

6*7 

: 1-2 

4-6 

Sodium Bulpliate .. ! 

16 

6*8 

1*3 

54 

Potassium sulphate i 
Msguestura sulphate 1 

18 



o-. 

Harsh 

16 

6-2 

1*2 ' 

5-0 

Pleasant 

Calciom sulpliate.. . 
Sodium ('STDonate 

17 

6*0 

1*6 , 

6-0 

^^auseoua 

18 

10*0 

1-d , 

0.0 

Fotaoslum carbonate 

18 

114 

2-0 

0*0 


Calcium carbonate 

18 

11*2 

2-6 

8*4 

Pleasant 

lliitUled water ... 

so 

s 4*7 

11 

34 j 





—J. 

F. B. 


Tintometer 7 The uee of Lovibond*e —. J. I*. Baker 
and H. F. £, Hulton, J« Inst. Brewing, 1006, 18, 
302—304. 

Thx authors have observed that when Iiovibimd’a 
tintometer is employed for the determination of the 
colour of worts, the results are liable to vary acoordii^ 
to the position of the instrument and the manner in 
which the light falls upon it. When the readings are taken 
with the opal glass reflector directly facing a window 
(north light), the results are very much lower than when 
the illumination is from behind or from the side. The 
readings with a back or side illumination correspond 
well with those taken with a front illumination when the 
top light is out off by covering over the space betwewi 
the c^l and the reflector. The above discrepancies, so 
noticeable in the case of malt worts, are not observed when 
the liquid in the cell is a mild or pale ale. Th© authora 
have observed that, in the case of malt worts with a front 
light, tho readings are about half a degree higher when 
the malt extract is on the left-hand side of the standard 
field than when it is on the right-hand side. Caramels 
and black malt extracts are very difficult to match with 
th© “ 52 ” series glasses. When a liquid cannot be 
matched with a sin^o glass, it is desirable that one of the 
oompotmd glasses should be as ueat as possible to the 
intensity required.-—J. F. B. 

Beer : Eitroginous auhetancee in -. O. Miskovsky. 

Z. ges. Brauw'., 1900, 29. 309—312. 

Thb author describes the methods ho adopts to determine 
the various nitrogen compounds in beer and gives the 
following results obtained :— 


1 


100 gnntf. of 


1 lltro I dry matter 


of l>eer | 

of beoc 

i 

contains. | 

contain. 

1 

grms.’ 

grms. 

Total mtrogen . 

0*308 

0*833 

Albuminoid uitrogeu (according to 



Ktimpleri. j 

0*188 

0*500 

Albuminoid mtrogen (according to | 



StUUnr) . 1 

()*U2 

0*30.3 

Ammonia-nitrogen. J 

0*010 

0*027 

Nitrogen coagulated by magnesia ... i 

D*U45 

0*122 

Amide-nitrogen. • 

0*015 

0*041 

Arolno-aeid nitrogen (according to ! 




0*036 

0*007 

Xanthine-idtrogen . : 

0*013 

0*086 

Oholine-nttrogpii. 

0*000 

0*024 

Betaine-nitrogen. 

0*004 

0*011 

Arginine-nitrogen. 

0*002 ! 

0*006 

HUtidlnc-nitrogen . i 

1 0*001 

0*003 

Lysine-nitrogen . 

— 

— 

AJbumiits (according to RUmpIer) .. 

M76 

3*185 

„ „ Stutsor). ' 

0*700 

1*804 


0*078 

0*211 

Betalno . 

0*033 

0*080 


0*005 

0*015 

Histidine, about. 

0*002 

0*006 

Lysine . 




—T. H. P. 


Beers ; Darkening of 'pale -. Bloisch and 

Runok. Z. gos. Brauw., 1906, 29. 277—282. 

One of the fundamental factors to which the darkening of 
pale beers is duo is the presence of a large amount of 
calcium carbonate in the brewing water. Calcium 
sulphate, on the other hand, favours the formation of a 
pleasant greenish-yellow colour in th© boor. Alkali, 
carbonates also cause darkening, but these compounds 
seldom occur in browing waters. The darkening of pale 
beers may hence be obviated by th© us© of i^psum, by 
tUorou^'y boiling tho brewing and sparge liquors, and 
^Bo by employing a thin mash. Badly coloured and, 
especimly, old ho|:)8 should bo avoided. The darkenfiig is 
strongly aided by ai^iating tbo wort and maintaining it 
at a high temperature, particularly in presence of calcium, 
carbonate. Long standing of the wort and pumping, 
especially with centrifugal or capsule pumps, also increase 
the colour owing to the aeration they effect. Tho employ¬ 
ment of deep coppers is also detrimental Iron coppers 
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Imw, in generft], no influence on the colour of the beer, 
not, in aU probabihty, have oop]^ onee, and no diflerenoe 
in this respect can observed between ire and steam 
heating.—T. H. P. 

Brandy fermented by hetr^ytaA and ca»k4eee; Improve¬ 
ment of the /taeowr of —. 0. Heinzelmann. 

Jahrb. ver. Spirit. Fabr. Deuteoh., 6 , 22; Wooh. f. 

Brau., 1906, 227. 

Tbs brandv obtained had an alooholio strength of 47 per 
cent., a turbid appearance and a sharp, irritating flavour, 
mid was not suUablo for drinking purposes, filtration 
through charcoal or distillation from al^i did not bring 
about the dosired improvement in quality. On the other 
hand, when the brandy was treated with oxidisit^ agents, 
sudh as hydrogen peroxide and subsequently diatillecl with 
alkali, the Oavour was much improved.—J. F. B. 

Cloudy beer; Bacteriological investigation of -. M. 

Ogawa. Eiseo Saikingakn Jiho, 1904, 1, No. 2; Z. 

gea. Brauw., 1906, 29, 308. 

Ths author has examined 27 bottles of beer of six different 
kinds on the appearance of turbiditv. Along witli yeast, 
he found generally very common bacteria, such the 
potato bacillus, hay bacillus, brown potato bacillus, &c. 
in only 7*4 per cent, of the beers investigated was a 
thread fungus found as the cause of the turbidity.—T. H. P 

Distillery washes; Analysis of fermented -. H. 

Hanow. Z. Spiritusind., 1906, 29, 180—181. 

Tus analysis of a fertnented wash should include a micro* 
scopic examination, and determinations of the attenuation, 
ociditv, presence or absence of diastase, alcoholic contents 
and the presence of fermentable carbohydrates (see also 
this J., 1904. 263). The author tabulates the results of 
the analysis of 18 samples of fermented washes (potato) 
and discusses their bearing as ri'gards the detection of the 
causes of defects. If the density of the filtered wash 
exceeds 1'^ Balling, the attenuation may be regarded as 
poor. The process of examination consists in removing 
the alcohol by evaporation, uculralising any excessive 
acidity, adding diastase if the original wash was defective 
in tliis respect, and fermenting under favourable conditions 
with pure veast. Poor attenuations duo to bad fermenta¬ 
tions will bo accompanied by high acidities (above 0*8'^); 
the excessive acidity mav also cause a destruction of the 
diastase. Diastase may be absent even from well attenu* 
ated washes, but it is generally present in such cases. 
Under the conditions described above, even well attenu¬ 
ated washes will yield a further quantity of about 9*3 
j>er cent, of alcohol. If a larger quantity be obtained, 
the original attenuation will have been poor and the fault 
will be traced either to bad fermentation, indicated by 
high acidity, or to insufficiency of diastase in the original 
wash. If a further yield of alcohol cannot be obtained, 
and if the original attenuation was poor, the cause may be 
attributed to the presence of unfermentable mattera in 
the potatoes or to the formation of such substances by 
over-steaming. 

Vinauea should not contain more than Od per cent, of 
alcohol; their acidity ranges from 0'5® to 0*9", and their 
solid extract from 6*0 to 5*6 per cent. A high acidity 
indicates souring of the vinasscs after cooling, owing to 
bacterial action. Sour or imperfectly fermented or 
listUled vinasscs cause disi'ases in cattle. It is recom* 
mendeif that vinassf.s for fodder should be boiled under 
pressure after distillation.—J. F. B. 

Sugar-beet; The enzymes of the -. J. Stoklasa. XVf 

page 549. 

'larhon dioxide ; Diffusion oj - through caoutchouc. 

Grunmach. XIXIC., page 547- 

Ekqzjsh Patent, 

laeiie acid: Method for manufacturing — for technical 
purposes. £. A. Mislin, Prague, and L. l^win, Vienna. 
tng. Pat 10,436, May 18, 1905. 
in Ft. P»t 3S5.520 ot 1906; J., 1905,1248—T. P. B. I 


Wttssca pATKirt. 

Amylaceous materials; Treatment and femmtaiion of 
— by mucedinae and other ferments. E. Ddeuranoa. 
Ft. Pat 361,030, August 10. 1905. 

The gtsm is sterilised and steeped by heating with water 
and a litUe acid for an hour at the boiling tomperatuie, 
ajntation being effected by the injeotioa of ffitered air. The 
mixture is then boiled under a pr^sure of 8—4 atmospheits 
in a convertor for a short time until the starch in rendered 
soluble. The mash is tlmn pumped throu|^ a sterilised 
refrigerator, and when it is sufficiently ooc^, it passes 
into the saccharifying vessel where it is treated in the usnil 
aseptic manner with the mucedinae ferment. The sacchari¬ 
fying vessel is capable of holding several charges from toe 
convertor which are admitted in succession. This vessel 
only squires sterilising when it is first started; It is never 
emptied completely, the rcMiidue from one charge serving 
to moculato the next. The development of the yeast is 
effected in a similar manner in anotlmr vessel under 
aseptic conditions, and when violent fermentotion has 
begun, the mash is discharged into wooden tuns where 
fermentation is completed under ordinary conditioiu, 

—J. F. B. 


German Patent. 

Crains, e.g., of maize, which have not 6cen subjected to a 
preliminary treatment; Process for f/te rop»d steaming 

of - for use the spirit and pressed yeast industries* 

H. A. Hiibner. Ger. Pat. 166,628, May 19. 1904. 

The grume arc charged as rapidly as possible into a steamer 
containing boiling water, and provided with two steam- 
pipes ; the steamer is then hcrmotioimy doted, w-nd a 
strong current of steam is introduced through the lower 
stoam-pipe in order to raise the preiuiure direotiy to 2—8 
atmospheres, aft<T which the steaming is completed by 
gradually further raising the pressure to four atmospheres. 
According to another claim, steam under pressure it 
introduced at first, and then, after some time, the upper 
steam-pipe is dosed, and the steam which has collected in 
the upper part of the steamer is allowed to escape, the lowwr 
steam-pipe being kept open throughout the proooss. 


XVIlI.—FOODS; SANITATION; WATBB 
PDBIPICATION, & DISINFECTANTS. 

{Continued from page 493). 

(d.)—FOODS. 

Qliadin; Optical rotation and density of aleoholie solutions 

of -. W. E. Mathewson, J. Amer. Chem. Soc., 

1906, 28, 624—628. 

The results given show that the specific rotation of gUadin 
in 70 pot cent, to 75 per cent, alcohol is praotioally inde¬ 
pendent of the gliadin concentration, but with 70 per 
cent, to 80 per cent, alcohol it decreases with the increase 
of the alcohol conoentratioii. Increase of temperature 
^tween the limits 20“—45* C. produces a slight increase 
in the specific rotation; a sample of gliadin had a specLfio 
laevo-rotation at 20* C. of 91*3* which at 45* 0. rose to 
93*6®. The change in specific gravity of diadin solutions 
fi.>r such differences as would be met with m flour analyais 
is nut large, and determinations of gliadin in flour from 
the density of the alcoholic extract, as recommended 
by Fleurent (this J., 1901, 941), cannot be made with 
any approach to accuracy.—W. P. 8. 

. Enoeibh Patents. 

Qtuien in the dry state; Process and apparatus for ihs 
production of —L. A. Morel, Meaux, ^ance. 
Eng. Pat. 13,048, July 6, 1905. tinder Int. Oonv., 
July 6, 1904. 

See Ft. Pat. 344,631 of 1904 ; this J., 1904,1232.—T. F. B. 
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Cl. XVIIt—POODS; SAIOTATIOKi WAT£E TOBmCAHOM:, Ac. 




flour or grain; Treatount of — md apparatus therefor. 
H. H. Lftke, London^ From Nordvke And Marmon Co., 
IndiaiMpolit, lnd.» U.8.A. Eng. Pat. 26,391, Nov. 14, 
1906. 

Sii Fr. Pat. 359,771 of 1905; this J., 1900, 492.—T.F.B. 

AHmenta^, medicinal or like »ub9ianrea; Production of 

•proicdivt or preservative coalings or casings for -►. 

& Bernard and H. Lablx':, Paris. Eng. Pat. 1474, 
Jan. 19, 1900. Under Int. Conv., Jan. 25, 1905. 

8x1 addition of Jan. 25, 1905, to Fr. Pat. 320,027 of 
1902; this J., 1905, 853.—T.F.B. 


MUh; Proust for the prtemmliUm of fora akortUme. 

P. Breteau. Fr. Pat. 360,670, Dec. 19, 1905. 

Trx fresh milk is placed in suitable reoeptaolea and a 
slow current of an inert gas. such as carbon moxide. passed 
through it. The supply of gas ia then out off, and the 
milk subjected to as low a preewure as possible. After 
repeating these operations a second tiam, the milk ia 
heated to a temperature of about 40° C., under reduced 
pressure. Carbon dioxide is then again admitted, the 
receptacles arc hermetically closed and cooled. Milk 
preserved in this manner will, it is claimed, remain frMh 
lor about 16 days.—W. P. S. 


[iftfi*] Separatort ; Centrifugal liquid -. G. de X,aval, 

and £. E. F. Fagerstrom, Stockholm, Sweden. Eng. 
Pat. 5859, March 10. 1900. 



The claim is for the introduction of a horizontal plate, a, 
disposed below the conical division plate, h, but not extend- 
Ing as far as the latter, for the purpose of preventing 
the milk which is fed down the centrfu pipe, a. and flows 
out of the openings, d, under the cone 7>. into the drum 
e, from mixmg with the cream which tends to eolh‘ct 
under the plate, c. /. passing through both tlir 

i>lates. e, and 6, are provided to allow' the cream to ppss 
from beneath the plabi e, to the upper pnrt (.f the drum 
e, where it flows away through the cream outlet. H. C. 


French Patents. 

Vegetables ; Preservation of -. L. Fontaine. Fr. Pat 

300,800, March 1.5, 1905. 

The vegetables, such as jjeas, beans, &e., are immersed 
for from five to ten minutes in boiling water containinc 
from ^ to 3 thousandths of their weight of sodium 
•Inminate. The latU^r forms a stabh' green lake with the 
chlorophyll contained in the vegetables.—W. P. 8. 

Milk, rreata, and analogous Avhstances ; Procren of freat‘ 

ing -. A. T. Pfeiff. Fr. Pat. 300,054, Dee. 19. 190.5. 

Tax fat of milk, it is stated, consists jmrtly of large, soft 
globules and portly of smaller, w'axy globules, the latter 
tending to reduce the quality of the butter ubtaiuod from 
the milk or ert'orn. In order to soften the waxy globules 
and remove dissolved gases from the milk or creom, with 
a view to obtaining aii improved quality of butter, the 
liquid is alternately heated to near its boiling point and 
then cooled, w^e kept in continuous movement, in a 
ouirent of purified air. The liquid is preferably treated 
ih thin layers, to expedite the heating and cooling, and thus 
obviate aeterioration in the flavour owing to prolonged 
treatmant.—H. E 


Milk powder and milk produett. Q. A. Kammermann. 
Fr. Pat. 300,764, Dec. 21, 1905. 

Mh.k, cither alone or mixed with cocoa, sugar, coffee, 
&c.. is evaporated at a temperature below 100° C. The 
condensed product obtained is then further dried on hot 
rollers heated to a temi>erature below 100° C., the rollers 
being so worked that wtien they have made a half rovolu* 
tiou. the film of dry milk is removed by a scraper.—W.P.S. 

Wheat; Process for cleaning — . W. It. Reid. Fr. 
Pat. 360,069, Dec. 19, 1905. 

The grains ai^ intimately mixed with finely powdered 
slaked lime or other substance before being subjected 
to the action of a winnowing machine, the object Iteing to 
destroy sticky substances which cause dirt, Ac., to adhere 
tenaciously to the grains. About i j>art by volume of 
lime to 400 parts of grain is a suitable quantitv to employ. 

—W. P. S.‘ 

Eggs and egg-containing suhslances; Process of drying 
——. J. K. Hatmaker. Fr. Pat. 361,117, Dec. 26, 
1905. Under Int. Conv., Jan. 2, 1905. 

See Eng. Pat. 28 of 1906 ; this 1906, 1319.—T.F.B. 

Albuminoid rich in nitrogen and phosphmis ; Extraction of 

an -. from the marc of grapes, G. E. Jaoquemin. 

Fr. Pat. 361,126, Dec. 28, 1905. 

The waste substance, such os the marc, stones, &c., of 
graT)0H, is ground, dried, freed from oil. and then macerated 
w'lth soft water for some days. Tho liquid i)ortioii is 
decanted, heated to a temperature of 60° C., and allowed 
to settle. The precipitate formed is collected and dried 
under reduced pressure. The residiu* left after the 
maceration is pressed, mixed with its own weight of sand 
and 2 i>er cent, of its weight of sodium carbonate, and then 
treated with boiling w'ater acidulated w'ith hydrocliloric 
acid. Sufficient acid must >«? used to make the solution 
feebly acid in reaction. The aolutloii is concentrated, 
trt'ated with lime water and sodium acetate until practi¬ 
cally neutral, and the precipitate which forms collected, 
dissolved in water and inirificd by recrystallisation. 
The precipitate is finally dissolved iii water and added 
to the filtrate from the first prtjoiijitate. The resulting 
turbid liquid is dialysed and tno residue mixed with the 
first precipitate.— W. P. S. 


{B.)-SANITAT10N; WATER PURIFICATION. 

Air which extinguishes flame: Analysis of a samjAe of 
-. B. Blount. Analyst, 1906, 81, 144—145. 

The air in a large cold storage was found to be incapable 
of sup^rting combustion as it contained only 17'6 per 
cent, of oxygen by volume. At one part of the room was 
the shaft of a disused well up which passed a strong current 
of air, evidently coming from some neighbouring tunnels 
where compressed air was in use. The scaping air from 
these tunnels passed through ground containing pyrites, 
which removed some oj^gen, iSfore fincUng a vent xm the 
well-shaft. Ordinary air when kept in contact with the 
mud obtained from tne bottom of the shaft was com^et^y 
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EiroizsH Patikt. 

^moh« u*Hi»g from nnohe fvmmdt, thmntut and the 
Hie ;i Improved proceta for loafing —. r. Kestner, 
Lille, Fnmoe. Eng. Pftt. 954^ Vlny 5, 1905. 

Vatsr or steam aeoordin^ to the temperature, is injected 
ato the smoke gases wmoh are then passed through a 
nixing fan. As the smoke cools, the steam oondensee on 
he solid particles of soot, fto., and causes them to become 
teavier, so that they are said to bo debited almost 
mmediately after leaving the funnel.—H. C. 

UirrraD Statbs Patbnts. 

Ur for reapiration pitrpoaca ; A pparatua for re-oxugencUing 

exhaled -. M. Bambwger, F. Bock and I*. Wanz, 

Vienna. U.S. Pat. 819,704, May 1. 1906. 

iBB Eng. Pat. 9185 of 1905 ; this J., 1906. 1027.—T. F. B. 

levoage or the like ,* 5fcrefi» for -. F. Brunotte, Ham* 

burg, (iermany. U.S. Pat. 819,720, May 8, 1906. 

IKB Eng. Pat. 11,231 of 1906; this J., 1905. 1260.—T. F. B. 

French Patent. 

Taler 7 Process and apparatus for introducing reagents 
for the purification of J. Overhoff. Fr. Pat. 

360,397, Fob. 22. 1905. 

Phk water to be purified flows from a reservoir, placed 
iome h©i|^t above the other parts of the apparatus, 
hrough a pipe into the lower part of a vessel containing 
nilk m lime. This vessel is clo^ and has the shape of an 
nverted cone. The water is thus saturated with calcium 
lydroxide, and arrives at the top or wider part of the 
vessel as a clear solution, which is conducted downwards 
hrough a pipe to the bottom of a cylindrical vessel, 
vhere it receives the addition of dilute sodium carbonate 
lolution. The latter is contained in a separate narrow 
ylinder, from which it is forced into the main cylinder 
>V the pressure of water derived from the r^rvoir. 
>Vben required, the milk of lime may be renewed in the 
conical vessel by cutting of! the water supply and opening 
I tap at the bottom ot the vessel. Part of the ooutents 
low out, reducing the pressure in the vessel. The tap 
8 then oltNied and a fresh supply of milk of lime drawn 
n at the top of the vessel through a tapped pipe from a 
imo tank. Similar means are provided tor re-filling the 
lodium carbonate cylinder. The supply of sodium 
carbonate solution is regulated by a tap on the pipe 
;^onveving it to the main cylinder. The treated and 
lettlea water passes from the top of the main cylinder into 
b collecting tank.—W. P. 8. 

(C.)—DISINFECTANTS. 

Disinfecting action ; Hdaiions hetween chemical conetUvlion 

and -. H. Bechhold and P. Elirlich. Z. physiol. 

Chem., 1906, 47, 173—199. Chem. Centr., 1906, 1, 
1444—1445. 

The experiments were confined to phenol and its deriva- 
bivas and allied substances, and the disinfecting action was 
studied chiefly on diphtheria bacilli, but also on other 
pathogenic bacteria (B. coli, pyocyanaeus, typhi. Strep- 
bocooci and Staphylococci). It woe found that the 
introduction of halogens (chlorine and bromine) into the 
phenol moieouie, increases the disinfecting effect of the 
latter; 1 mol. of monobromoplMnol has the saum efiect on 
diphtheria bacilli as 500 mols. of phenol. The disinfecting 
power is also increased by the introduction of alkyl groups 
mio phenol or its halogen derivatives, and also by the union 
of two phenol residues, either directly or by a connecting 
^up such as CH^, OHOH, OHOCiL, CHOCgHj. The union 
of two phenol residues by a CO or n02 group, or the intro¬ 
duction of a COOH group into the phenol molecule has 
an injurious efiect on the disinfecting power. The 
following new disinfootaats are described:—l%trabromo-o- 
antol mvmte the development of diphtheria bacilli 
at a dilution of I'J0Q,0(X)* and IuUji the organisms in leas 


than two sriimtss when used as a 1 .par cent, aelutioii. It 
haa little toxie efieot at tha dilutions menfianad. tatia> 
ohloso* and teteabromo-o-diphenol also destroy diphtheria 
baoilU in less than two minutes in 1 per oent solution,, 
and prevent their devriopment at a dilution of 1:6^,000. 
Hezabromodlbydroxydipnenvloarbinol is practically non- 

C 'semous: in 1 per cent, solution it destro;^ diphtheria 
lilli in from two to more than 10 minutes, and preve^ 
development of the baoilli «t a dUution of 1:200,000. 
It has little efifoct on water bacteria.—A. 8. 

Disinfectants; Infiuenoe of organic matter on the tficaoa 

of certain -. M. W. Blyth. Aiudyst, 1906, 

160—165. 

Thb ei^riments here recorded have particular regard ta 
the innuenoe which even small qiuuitities of organic 
matter have on the comparative germicidal valuta cd 
disinfectants of the phenol class. The diriafeotante 
dealt with are phenol, cresola, ** Izal,*' CylUn,” resoroinol 
and pyrogallol. From the results givra, it is seen that 
ttie higher phenols suffer a groat iowi of effioaov whan 
mixed with fat, albumin or f«oes raid urine, but that the 
influence is much less in the oMe of phenol itself. The 
germicidal value of a disinfeotant. acting on a naked ** 
organism gives little, if any, indication ol its vriue in the 
presence of organic matter. In some experiments with 
worms of equal weight, H was found that the time taken to 
kill them by moans of 6 per cent, solutions wasPhenol, 
half a minute; oresols (ortho, meta and para), three- 
quarters of a minute ; resorcinol, 3 minutes; pyit^Uol, 
5 minutes; Izal and Cyltin ” over 10 minutes. The 
poisonous nature of phenM, resorcinol rad pyrogallol 
seems to be decreased as hydroxyl groups are introduced, 
and is directly proportional to the j^rmioldal value. 
Taking phenol, cresola, “ Izai ” rad “ Cyliin,” the germi¬ 
cidal value appears to be in inverse ^portion to the 
poisonous nature ; but phenol and oresols, which Iom but 
little germicidal value when mixed with milk, an higldy 
toxic, whilst Izal ” and Cyllin ’* which loee about ^ 
per cent, of their germicidal value when mixed with milk, 
are but little toxic. The supposition that a poisonous 
albunuD-phenol is formed, the act of union killing the 
organism, is supported by the fact that, although resoroinol 

f ;ives a copious precipitate with albumin, it suffers but 
ittle loss of germicidal value. It appears impossible m the 
phenol class to combine a low tozio value with a high 
germicidal value in the presence of much orgauio mattra 

—w. F. a 

French Patent. 

Disinfection, <9c.; Process and apparatus for —, and 
for the production of fornuildehyae [from burnt sugar\ 
E. Rouquier. Fr. Pat. 360,476, Feb. 24, 1905. 

Sugar or other carbohydrate is heated in a metallic dish 
above which is placed a dome-shaped cover oontalnmg 
several horizontri sheets of wide-meshed copper gause, 
fitted one above tlic other to a control rod. The gasea 
produced by the combustion of the su^ pass through 
the metallic sheets, which have a catalytio action, rad 
are then allowed to enter the room, 4co., to be disinfected, 
or are passed through water to form an ratueptio solution. 
Formaldehyde may be separated from the latter. Several 
forms of apparatus constructed on the above prinoipla 
are described.—W. P. S. 

XIX.—PAPES, PASmOi^, Bto. 

{Continued from page 494.) 

Paper and pulp mill efiluenta. J. H. Vogel. Papier-Zrit., 
1906, 81, 1278—1280, 1314—1316 and 1355. 

Thb author expresses the opinion that the effluents from 
paper mills as a rule be quite suitably discharsed 
mto a river of moderate size, provided the suspended 
matters be previously removed. The organic mattsoes 
dissolved in tiuise effluents are derived from the washing 
of rags or straw and similar pulps} they are oonsiderably 
dilute by the purer waters from the j^per maohine and 
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are favourably inflaenoed from a hygienic mint of view 
W the reeidues of bleaching materials ^y contain. 
The effluente are not highl;;^ putreecible, but the disoharm 
of any considerable quantity of fibrous matter into the 
streams is injurious to uhes and vegetation. The 
effluents from sulphite wood>pulp mills, on the other 
hand, are very objecUonable, and no satisfactory 
process exists for their purification. These liquors 
contain, in addition to the sulphur derivatives, con* 
siderable quantities of susars which afford nutriment for 
the growth of a fungus, S'fiimrotUue natans, in the streams. 
Hofer has shown that it is the fermentable hexose sugars, 
principally, which give rise to this growth. Numerous 
attempts have l>een made to treat the liquors by the 
same process as is employed for the bacterial puriiioalion 
of sewage, but tbe sulphur oompotmds have such an 
inhibitive action on the bacteria that no puritioation is 
effected in the l>od8. The author thinks, however, that 
if the liquors wore first treated for the precipitation of 
sulphites, and were then subjected to putrefaction in a 
septic tank with the addition of sewage, something might 
be effected by this process. Some mills dilute their 
liquoilB and run the effluent continuously day and night 
into the stream; but Hofer considers that less harm is 
done l)y discharging the whole of the liquors a!: once, 
intermittently, provided the stream is a large one, since 
the fungus ^owths are tlMu*eby nourished for a shorter 
time. The so-called continuous settling arrangcmieiits 
do not remove the suspended matters so efficiently as 
sedimentation in tanks; in these, after 12—15 hours, 
the liquors only contain 10—12 mgrnis. of suBpended 
matter per litre. In soda-pulp mills, only the more dilute 
wiMihings, containing 10 per cent, of the total wastes, 
have to be discharged, in small streams these liquors 
mve rise to the accumulation of algte. They should, 
however, be quite amenable to treatment on the bactenaJ 
system ^ter a pcliminary putrefaction in a septic tank, 
which would also serve for the removal of the fibrous 
matters by sedimentetion.—J. F. B. 

Unitisd States Patent. 

Straiphoard; Proceaa of nuiking -. P. Prins, 

Minneapolis, Minn. IIS. Pat. 819,595, May 1, 1900. 
Straw is chopped into short lengtlm and placed in a closed 
boiler with quicklime in the proiiortion of 0*06 lb. per lb. of 
straw. Steam under a pressure of about five atmospheres 
is then introduced and the mixture of straw and lime is 
kept in agitation for al>out 3^ hours. The pulp is then 
ground up into a homogeneous mass and is beaten, 
filtered and made into sheets in the usual way.—«T. F. B. 

French Patents. 

Sviphitt liquora ; Preparation of atrong -and apparatus 

therefor. G. Turk, Fr. Pal. 361.071, Doc. 9, 1905. 

VII., page 037- 

PoMr pulp ; Proceaa and apjKiratua for preparing -. 

P, Couper. Fr. Pat. 301,005, Dec. 20, 1905. Under 

Int. Oonv., Feb. 10, 1905. 

Sm Eng. Pat. 2774 of 1905; this J., 1005, 1251.—T. F. B. 

Silk; Proceaa for the manufacture of artificial -. P. 

Germain. Fr. Pat. 300.395, Feb. 22, 1905. V., page 532. 

Cdlidoid; Non-infiammahle -. H. Lagueau, E J. 

Nebel and M. E. Vignes. Fr. Pat. 360,912, March 18. 

1900. 

Foim jMurte of a supersaturated solution of magnesium 
sulphate are treated with 2*5 parts of amyl acetate, 
containing Ipwt of camphor, and I part of nitrocellulose 
us added. Tne nitrocellulose dissolves and the solution 
floats on the top of the aqueous layer. Tlie whole is then 
thoroughly incorporated together and the celluloid is 
nroduoed in sheets under the action of heated rolls. A 
Urge number of other salts, capable of resisting heat and 
extremely soluble in water, can be emploved instead of 
the magnesium sulphate. The ceiltuoid obtained is 
stated to be transparent and non-inflammable.—J. F. B. 


XX.—FINE GHEMIOALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

{Continued from page 496 .) 

Cocaine hydrochloride ; Decomposition of - on keeping, 

P. Broteau. J. Pharm. Chim., 1^, 28, 474—176. 

A SPECIMEN of cocaine hydrochloride 16 years old was 
found to have decomposed into methyl benzoate, free 
benzoic acid, and eogonine hydrochloride. This deoom* 
position is attributed to the presence of a trace of water 
in tlie lamellar form of crystals characterising the salt 
in the earlier years of its commercial produoSon. The 
granular crystalline hydrochloride of the present day 
19 perfectly anbydroufl; but it should be carefully pre¬ 
served from contact with any trace of moisture to onviato 
decomposition.—J. 0. B. 

..'IcontYc ror)f; Variahility t» potency of -. Chevalier 

and Bardet. Bull. gen. de Therap. (Paris), 1905. 
160, 713. Pharm. J., 1906. 76. 471. 

The amount of total alkaloids in aconite root is generally 
from 0‘2 to 0‘5 per coni., but Chevalier foumi in a »ample 
from North America, 0*378 per cent, of crystalline aoonituie 
and 0*5H3 per cent, of an amorphous base having the 
m. pt. 204*5° 0. and the optical rotation of japaooni- 
tine. An extract made from this root by the method 
of the Codex wou>d contain 50 mgrins. of alkaloids in 
1 grm. instead of the usual 25 mgrms. Tlie morphological 
characters of tlio root agreed in every particular with 
those given in the official (Codex) description. Bardet 
states that aconite root from the Zinal Valley is much 
more toxic than that from the Vosges.—A. S. 

Lichen aubstaneea. W. Zopf. Aimalen, 1906. 846, 
82—127. 

The authoi gives ilesoriptlons of the principal constituents 
of the following varieties of lichens. Jiktzoplaca chryao> 
leuca (kSiD.) Zopf.; Rhizoplaca opaca (Ach.) Zopi; 
Lecanora atUphurea (Hoffm.) Ach. ; Biatora lAghtfcotii 
()Sm.) /. commutata (Ach.); Biatora granulosa (Ehrh.) 
Mass. ; Blaatenia Jungermanniae (Vahl) ,* Cladina rangi- 
ferina (L.) Wainio; Cladina deairieta (Nyl.); Cladina 
silvatica (L.) Hoffm.; Cladina aihatica (L.) Hoffm. var. 
apiimoaa Florko; Haematomma leiphaemum (Ach.); 
Haematomma porphyrium (Pers.) ; Haemaiomma coc- 
cincttw (Dicks); Pamtjfta Schaerer; Lepraria 

Candelaria Schaer. A note on rhizocarpinio acid is given, 
and a full descrijiiion of diploschi8tc.sio acid.—F. Suon. 

TerjMinee and eaaential oils, 78/4 communir-tUion. Pinene 
aeriea. O. Wallach. A^alen, 1906, 846, 220—247. 
PiNOOARVEOL, CiqHjjOH, is obtained by treating pinyl- 
amino with sodium nitrite and excess of acetic acid. It 
is a colourless liquid, boiling at 100°—102° C. at 12 mm.; 

sp. gr. 0-980 at 18* C.; n**°=1-4088 ; M, 45-52. This 

value of M (the molecular refraction) agrees with that 
calculated for on alcohol with one ethylene linkiny. On 
oxidation with chromic acid, pinocarveol yields a certain 
amount of pinocarvone, CioHi 40 , which is not the ketone 
corresponding to nitrosopinenc. When purified through 
the semicarbazicle (m. pt. 204° C.), pinocarvone boils at 
95° C. at 12 mm., and has the sp. gr. 0*984 at 20° C.; 

0(W 

n ..1*5050; and M. 45*21. Both pinooarveol and 

pinocarvone give pinio acid on oxidation with perman¬ 
ganate. In the traneformation of pinylamine into pinocar¬ 
veol, the double bond moves from the ring to the side- 
chain. There is every reason to believe that an optically 
active pinocarveol is present in the essential oil of 
Sutatyr^uB globvlnt (this J., 1905, 1029). The ketone 
corresponding to nitrosopihenef is oarvopinone, CioHi.O, 
which is obtained in small quantities by treating nitro- 
s^inene with oxalic and. Oarvopinone bcUs at 94°— 
9^0. at 12 mm. and from it small glistening prisms 
of a somicarbaeone are obtained, which do not melt 
below 300° C. Beduotion witii sodium and ^cohol 
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ivM pinoouaphone CidHhO. Wbeo tie»t«d with 
ydioxylunins, oarropinons siyM » iubitaaos atrongly 
ssembliag nitroK^none. If nitraopinene be redaoed 
dth zizto sad ftoetio uid, pin^mine and a 

ikturated ketone, pmooamphone are pi^aoed. Pino* 
amphone boils at o7^ C. at 12 mm. and gives a semi* 
arbazone, m. pt. 208* C., and dibrompinooampbone, 
l|oHi^BrgO, m. pt. U8““119* C, It w very stable 
dwaroi aoids. On^mio acid oxidation produces a*pinonio 
oid, and an isomeride of oampborio acid, m. pt. 186*— 
87* C. The constants of pinylamine have been again 
etermined ; ap. 0*9400 at 20* C., 0*9440 at 16® C.; 

= I-6O30; = 1-6062 j M, 47-63, 47-64. Tho 

alue of M corresponds to one ethylene bond. Oxidation 
f pinylamine by permanganate in the cold produces 
arropinone and an acid CgHj^O). If pinene is treated 
rith nitrous acid and reduced with zino and acetic acid, 
minoterobenthcne, is produoei The base from 


-pinene has the sp. gr., 0-9326 atl9°C.; n^^ =- 1-4000; 
;j> «—1°37'. The base from f-pinene has the sp. gr. 0-9320 
t20f=C.; n ” =1-4957: and an*—IW. On oxida- 


ion with chromic acid, cuminic aldehyde and cuminio 
old are produced. It appears that the amino-group is 
ittaohed to the side chain m aminoterebenthene and that 
he base is the derivative of a methene-terpene, probably 
lopineue.—F, Shdn. 


"'erpenea and eaaential oils, 79th cotnmunicalion. Ct/do- 
hexanone aeries. 0. Wallaoh. Annalen, 1906, 846 , 
249—266. 

?Hls paper includes the following. Comparative beha- 
-lour of 1.2-, 1.3-, and 1.4-cyclomethylhexanones. ^n- 
titutijn of the isoximes of 1.3-oyclometbylhexanone. 
soximea from trimethylcyolobexanone. Isomerism 
mongst the bases derivable from 1.3-methylcyolohexanone. 

—F. Shpn. 


"erpenea and essential oile, 80lh ammunicatian. Iso- 
eamoxime, carvoline and isomerism of oximes. 
0. Wallaoh. Annalen, 1906, 846 , 260—285. 


of the first said last fraotimu obtained on diatillntion 
are as follows:— 



First 

last 

Bssldos 


10 per oent. 

5 par cent. 

(6 per cent.) 

Bpecdftc ffravltv .. 

0*SS6 

0*805 


Eefrfutiv* index . 

1*4798 

1*4007 

l*M8t 


The oil should not be oonfounded with that obtained 
from Buealyptus eitriodora, which latter ooi^ta almost 
entirely of oitronellal. (See also this J., 1906, 689, 749.) 

-A.S. 

Rosemary oU. E. J. Parry and C. T. Bennett. Cbam, 
and Drug., 1906, 6^ 671. 

Tnn authors have examined oils distilled from autbontio 
specimens of rosemary herbs from Spain and Franoe, 
and the results show that contrary to the opinion gener¬ 
ally held, genuine oils may bo lievo-rotatory, or if dextro¬ 
rotatory. may yield lasvo-rotatory fraotlons on distillation. 
In Franoe the oil is usually distilled from plants ooUeoted 
aftor the flowering period (February and Maroh) and 
dried for about eight days in the sun, but in Spain distil¬ 
lation is carried on throughout the year and with both 
fresh and dried herbs. The fresh herb yields from 0-4 to 
0-76 per oent. of oil, whilst the dried herb yields about 
1 per cent, of oil of flner quality. The resulte obtained 
with three typical samples of oil are shown in the f;flIow- 
ing table:— 



1 1 (SpauUljy. 

2 (rrouOh). 1 

3 (Frenoh). 

Source of oil.. 

1 

leaves alone 1 

•talks (nsarly 

leavee al(»« 

Spedflo gravity . 

0*917 i 

80%)+leave* 
0*897 

0*914 

Optical rotation. 

+ 6* 80' 

—8* 80' 

—8* 

E»ten. a* bomyl acetate ^ 

3.2% 1 

3*0% 

8*6% 

Total bomeol. 

Optical rotation of fint 
10 % on distillation at 

19*7% 1 

i 

10*9^ 

18^ 

100 mm. .. 1 

—1 1 

—12* 80' 

—10* 


?His paper deals with isocarvoxime and its bromine 
.ddition producte, also its reduction to carvoline. If the 
.mino group in carvoline bo replaced bv chlorine and the 
esolting oonipound oxidised, p-sootyl-ohloro-toluene is 
iroduoed.—F. Snnic. 


luealyptua ataigeriana, F. v. M., and its essential oil ; 

The kmon-aeented ironbark -. R. T. Baker and 

H. a. Smith. Pharm. J., 1906, 76 , 671—572. 


The oils were (raotionally distillsd at 100 mm. prsssure, 
and eight fractions, each 10 per oent. of the original 
quantity, ooUeoted. With sample No. 1, the first tiuue 
fractions were tovo-rotatm-y and the others dextro¬ 
rotatory, whilst with Nos. 2 and 3 all the fractions ware 
IsBVo-rotatory. The Isovo-rotatory constituent (l-pinme) 
is present in larger quantity when the staUrs are ua^ 
with the leaves for the preparation of the oil; the leaves 
alone yield on oil with a finer odour and containing more 
bomeol tlion when both leaves and stalks aio emmoyud. 


luealyptua ataigeriana is a small tree found in Queens- 
and, the leaves of which yield, on distillation, 2-6 per 
ent, of a mobile oil having a light lemon-ycUow colour, 
.nd a very aromatic odour, quite different from that 
if ordinary eucalyptus oil. The oil has the ap. gr. 0-8708 
.t 10° C., optical rotation (ajo “ — 43-1°; refractive 
adex at 10° C., 1-4871 ; it is not soluble in six volumes 
if 80 per cent, alcohol by weight, and a eligbt turbidity 
emains even with eight volumes. The principal oon- 
tituents are as follows: Wimonene, 60-00; geraniol, 
2-72; geranyl acetate, 8'32; and oitral, 16-00 per cent, 
?he oU is interesting as being the first eucalyptus oil 
1 which 1-limonene has been found.—A. S. 


laekhousia eitriodora i OU of -. J. 0. Umney and 

C. T. Bennett, Chem. and Drug., 1906, 68, 738. 

'OM oil of Baekhottsia eitriodora now being placed on the 
uiket in quantity, has the foUqwing characters: Sp. gr., 
-896—0-8w; refractive index, 1-4889; aldehydes 
prinoip|dly oitral), 94—96 per cent,, as determined by 
tMorption with sodium bisulphite. The oil is eithw 
ptioi&y inactive or dightly lavo-rotatoty; it is soluMe 
1 t}—3 votumes of 70 p« cent, alcohol, and diatlls 
Imost enthely between 21^ and 230° C. The oheieeten 


—A. 8 . 

Borneol and bornyl acetate from pinene hydroehloridt. 

J. Houben. Ber., 1906, 89, 1700—1702. 

The author claims priority over Hesse in the formation 
of bomeol from pinene hydrochloride by the aotion ot 
free oxygen on pinone-magnesium hydiochioiide (this 
J., 1906, 390). Bomyl aoetate can be obtained by 
treating pinono-magneduni hydrochloride, after oxidation, 
with acetic anhydride.—F, SBDir. 

Ntrol and its preparation from Unalaol. 0. Zsiteobet, 
Ber., 1906, 89, 1780—1792. 

Ths work of the author and previous observers on Hie 
action of acetic anhydride or other acid reagents on 
Unalool shows that Unalool sufiers isomeric ohaiw into 
nerol as weU as into geraniol and terpineoh Qaaniol 
and nerol are most probably space iaomerid^ the Icfilow- 
ing being their respective formuln 

CH,.aCB»CHi.Cia-C(0Hih 

ci4(OH).6.h 

GaanioL . ’ 

cH„ao£^oi^.oHi(v: 8 a«h 

H.dQiL.OH 

Naeri. 











cu xz.~TiNii mesmcAU. Aumsjojm, EtniMnAL idia«, ^o. 




Tfaete formula) are confirmed by the that terpin 
hydrate is more rapidly formed from nerol than from 
geraniol. It follows, also, that citral 6 is the aldehrde 
of nerol, and citral a the aldehyde of geraniol. Liitalool 
(Barbier’s licarhodol) was heatw to 140® C. with acetic 
anhydride. The product on Baponiflcation yielded 
geraniol and nerol. The same products were obtained by 
using, instead of acetic anhydride, formic acid or acetic 
acid with sulphuric acid, or dilute mineral acids. Citral 
was reduced with sodium amalgam in alcohol, the solution 
being kept slightly acid, nerm and geraniol being thus 
formed. If nerol is oxidised with chromic acid some 
citral is obtained. Geraniol, liiialool and nerol are all 
more or less converted into torpin hydrate on prolonged 
shaking, the relative velocity being l(geraniol);6{Iinalool): 
9(nerol).— F. Shpn. 

Nerol: Identity of artifirifil and natund -. H. v. 

Soden and W. Treff. Bor.. 1906, 39. 17l>‘i-^1793. 
(See this J., 1906, 334.) 

Nsrol was prepared by the action of acetic anhydride 
and sodium acetate on linalool. This was purified from 
geraniol by the luethod used to obtain pure nerol from 
oil of petitgrain {loe cil.). The properties and deriva¬ 
tives of the artificial nerol agreed in every re8|Kx;t with 
those found for the nerol isomted from petitgrain oil. 

—F Shi)>). 

Dtp^e^f or alkplphenpl camphotne/han*' and tucMy/ene. 
A. I^ler and £. Bauer. Comptes rend., 1906, 142, 
071—976 

Diphbwtlcamphomkthylens 

prepared by heating camphor with sodium amide in 
ether and then adding benzophenono. On fractionating, 
a y^ow lic^uid passes over at 250® C. at 15 mm., whicli 
solidifies on cooling. After crystallisiiig from ether and 

r etroleum spirit, fine octaliedra are obtained, melting at 
13*6® C. and with [a)D=+28T’. This substance can be 
aUo prepared from diphcnylcampbocorbincrf. The carVnnol 
is formed by the interaction of the organo-magnesium 
compound of monoiiromcamphor and Ijenzophcnone in 
ether. After standing, fine white crystals are deposited, 
melting at 122'6® C. and witii [aJi)=s+62® 49'. The 
etherem mother-liquor yields diphenylcamphomethyleno 
on fractionation. If thecarhinol w dehydrated by heating 
vrith formic or pyruvic acids, the chief product is an 
isoneric alcohol Cs3H2sO^. melting at 20(^ C. This 
substance forms a potassium salt soluble in water but 
insoluble in alkalis. A small quantity of the methylene 
compound is produced by the dehydration. Sodium 
amalgam reduces the methylene compound to diphenyl- 
oam^omethane melting at 106®—107® C.— F. Shdn. 

E^rifieation of alcohols and phenols. 1. J. Houben. 
Bor.. 1906, 89, 1736—1763. 

Thb alcohol or phenol, dissolved in ether, is treated 
with an organo-magnesium compound, when a replace¬ 
ment of the hydrogen of the hydroxyl takes place:— 
R.GH*4'R*Mgl « R.OMgl+R*H. On treating the magne¬ 
sium eompound with aoetio anhydride, or even acetyl 
ohloride, the acetic ester is formed:— 

R.OMgX -(-(CHaCOlgO R.O.COCH, + CHj.COOMgX. 
Good results were not always obtained when iodine or 
bromine magnesium compounds were employed. But the 
chlorine magnesium compounds generally gave satis¬ 
factory results. The acetates of isobutyl ucohol, iso¬ 
amyl alco^l, geranioU linalool, terpineol and thymol were 
mpared; also the propionates of linalool and terpineol. 
Torplnvl acetate (b. pt. 115®—118® C. at 13 mm.) is a liquid 
as mobile as water, with an odour resembling that of 
^ies. linalyl propionate is a colourless liquid boiling at 
108®^in®C. at 12mm.,and 115®—119®at 16mm. Terpinyl 
propionate boils at 119®—121® C. at 11 *6 mm. C»«-terpm 
can bo made by t^s method to yield terpin diacetate, 
boiling at 140®—141® C. at 10 mm. On distillation at 
ordinary pressure, terpin diaoetate yields terpinyl 
acetate, and unsaturated hydrocarbons containing some 
diiientene. Polyvalent, solid and dlffiotUtly soluble 
alcohols can be esteriftod by this method—cellulose and 
starch for ezami^.—F. Ssnit. 


FhenyUsUon itilh copper as tatedysor. I. Goldberg. Ber., 
i 406, a». 1691^1692. 

pEB^rynANTHBAKiuo aoid 0^^(COOE){NH.CsH«) can 
be readily prepared by the interaction of anthranilio 
aoid, bromc^nzene and potassium carbonate in the 
mtHience of a small amount of copper. Benxamlide, 
CsHftCO.NH.CfiHs, and sahoylanilide, 

C«H*(OH)CO.NH.CeH8. 

can also be formed by the same reaction.—F. Skdk. 

Displacement of the acetyl % the methyl group hy means of 
diazomethane. J. Herzig and J. Tiohatschek. Ber., 
1906, 89, 1557—1659. 

BrAZOMETHANB hos no action on aoetuiilide or phenaoetin. 
On the other hand p- and fn-acetoxybenxoic acid are ctm- 
verted into p- and m-methoxyben7X)ic aoid respeotivdy 
(see J. Herzig and J. Tichatsohek, Ber., 1906, 268). 
Thus it appears likely that in diazomethane wo have a 
reagent to distinguish between the aoetylamino and 
aoeioxy group. The reaction is, however, not generally 
apjdicable to ortho-substituted hvdroxyl bixlies. Salicylic 
acid itself, when treated witb diazoinothane, yimda 
principally gaulthcria oil. Similarly, acetosalicylic acid 
(aspinn) yields salicylic acid acetyl other methyl ester. 
Salol, on the other hand, yields salol methyl ether 
quantitatively, whilst acetylsalol remains unohan^gd. 


Ketones; New method of formation of -. H. Hoehn. 

Ber., 1900, 89, 1702—1704. 

By heating monooarboxylic acids of the fatty series to m 
high temperature with calcium carbide, ketones are f«o> 
dticed, water and carbon dioxide being separated. 

2B.COOH «R.CO.R+00a -f HaO. 

The water reacts with the calcium carbide to fotm 
acetylene and calcium oxide or hydroxide.' To carry out. 
the reaction, a combustion tube is filled with calcium, 
carbide in pieces of the size of a pea, and is heated in a 
combustion fumaoe. The acid is allowed to fiow slowly 
into one end of the tube and the ketone is collected in a 
receiver connected to the other end. If the crude ketone 
have an acid reaction, either the distillation is being carried 
on too ropidlv, or the carbide lias not been heated to a 
sufficiently high temperature. Formic acid yielded by 
this process, water and carbon monoxide. Acetic aoitl 
yielded a mixture of acetone and a primary alcohol 
(probably mcthvl alcohol) having a constant boiling 
point of 62® C. iProm 60 grms. of propionic acid, 28 grms. 
of crude dicthylketone were obtained (theoretical ;^eld, 
28 grms.). The yield of dipropylketone from butyric aoid 
was 30 ]Mr cent, of the theoretical. Benzoic aoia yielded 
benzopbenone, the yield being improved by working in a 
vacuum of about 20 mm.—A. 8. 

Antimony tartrate and its ethyl ester. J. Bougault. 

J. Pharm. Chim., 1906, 28, 466—469. 

Ftbtrkr experiments show that even when antimony 
oxide is allowed to react with excess of aqueous tartaric- 
acid in the cold, and the compound formed is precipitated 
with acetone, the product still has the composition, 
C4H30«Sb, as previoosly recorded (this J., 1906, 
3x5). when thus prepared and dried in the air, it retains 
1 mol. of acetone, which, however, is given up at 100® C. 
This anhydride, CiHgOQSb, is thermoro the constant 
product of the reaction, and the acid, €411^07, of P. Guntz. 
is non-existent. By treating the anhydnde, in the cold, 
with a solution of tartaric acid in 96 per cent, alcohol, 
esterification gradually takes place and the ester formed^, 
being less soluble, is gradually aeposited, the oryatallisation 
not oommenoing for eight or ten days, and continuing for 
several months. These crystals, in the form pf very fine 
needles, often aggregated xo spherules, dried* at 100® G, 
have tlie formula, C4H804Sb.C2H8. This ester is 
ioaoluble in all ordinary neutral solvents. It is slowly 
dissociated on contact with water. It is dissolved by 
nputral potassium tartrate solution, potaasium et^i. 
tartrate and tartar emetia being form^ probably by t£e ■ 
dissociation of the ester,—J. 0. B. 
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MoKtuOt »md; But mtOiei of tnatni —, to oiitatn 
(^rtwn and etrium. OweQL Sizib Iniemat. Ooiw. 

AppL Cbem,, Rone. Z. anoew. Chen., 1906, n, 
865. 

Tss nnd ii fuwd with wdiam peroxide, or wHh e mixture 
ot eodiom and potauium otdoratea The {need mate ie 
treated with anlphario acid, and the eolation that obtained 
heated with ammonia, which precipitatee ceric and 
thocinm oompounda. Those are treated with oxalic acid, 
and eeparated bjr aalioylic acid or sodium thiosulphate. 
This method requires less oxalic acid than the ordinary 
methoda The author proposes to use crude ceric salts, 
as energetic oxidisera, (or bleaching wool, and also in 
purifying acetylene.—J. T. D. 

Colloidal gold toltdiont; Formation of - with eotential 

oUa. L. Vanino and F. Hart!. Ber., 1906, 89, 
1696—1700. 

CoLLOIDil solutions of gold can be formed by the addition 
of gold chloride solution to water containing small 
quantities of the following substances-.—Turpentine oil. 
pinene, rosemary oil (used formerly in the prMuction of 
‘potable gold"), potassium carbonate with formalde¬ 
hyde, junene, turpentine oil, or alcohol. The formation 
of the colloidal solution is accelerated by adding to the 
gold chloride solution a few drops of a gold solution already 
in the colloidal state.—F. Shum. 

Aetiniiim; New product from ——. 0. Hahn. Her., 
1906, 89 , 1806—1607. 

Fbom thorium, itself inactive, is obtained radiothorium, 
which emits a-rays, and this is followed in turn by 
thonum X, the characteristic emanation, and the “ active 
efflorescence.” Actinium shows close analogy to thorium, 
save in the first step; and the author has now produced 
from actinium “ radtooctininm,” by adding thiosulphate to 
a strongly acid actinium solution, when the precipitated 
sulphur carries down with it a substance which emits 
a-rayi^ though but little 0-rays or emanation. Tlie 
intensity ofj the a-radiation increases to a maximum in 
about three weeks, then falls to half value in 20 days. 
The 0-radiation and the emanation follow a similar 
coarse.—J. T. D. 

Eaacntiol oda i Sicilian and Calabrian -. Schimmers 

Report, April, 1906. 

Tki statistics show that last year’s export, as compared 
with that of the previous year, has suffered a felling off 
amounting to 137,869 kilos., value 1,048,830 lire, or 
about 14 per cent. This reduction in the export is not. 
however, m any way duo to a deelme in the demand 
from abroad, but mutt l>e attributed to the fact that 
with the comparatively feeble crops of the winter season 
1904—1905, smaller quantities of oil were available for 
the export than in the preceding year. It has probably 
never happened before that the market has passed over 
from one season into another with stocks of all kinds of 
essences completely cleared out, as was the case in the 
autumn of 1006. ['T.R.] 

Cinnamon oil. Bohimmel's Report, April, 1906. 

Tk* price of fine Ceylon cinnamon-chips is practically 
unchanged. The figures of the export in 1606 again 
show a oonaideiabie mcrease, the total being 2,235,396 lb. 
(of which the United Kingdom took 358,146 lb.), as 
against: 2,135,220 lb. in 1904 ; 2,160,362 lb. in 1903; 
and 1,763,679 lb. in 1902. 

Citrondla oil. Schimmel's Report, April, 1906. 

Tbi shipments in 1906 from Colombo and Galle were 
1,282,471 lb., of which the United Kingdom took 398,700 
lb.: the shipments in 1904 were 1,1^,068 lb.; in 1903, 
1,027,486 lb.; and in 1902, 14»4.760 lb. 

On the other hand, the January shipments, of a total 
of only 190118 lb., show a great falling off, as compared 
with a monthly average export of about 100,000 lb.; 
this appears to explain the lack of avaUable goods and the 
b%h price of the same. In Ceylon, the dutilling came 
to an end ihA^Deoeinber, and as ail the labourers are 


employed tm Ute lice-fletds in Juinsry, the work on the 
eitronella gtaes-fields ceased for the time heihg. 
ate already cleared out, and oil for early delivery is all 
contracted for, so that only later delivenee come under 
consideration. It is therefore possible that the position 
may become more acute, and that the adjustment between 
supply and demand will only take place when stooks have 
agam accumulated in the principal consuming countries. 

Under these ciroumstanoea it is for the present out of 
the question tlrnt prices will go back, much leas than th« 
values formerly considered normal will again be reached. 

[T-M 

.ilhaloida ; Precipitation and delermirutldcm of — wAA 
potaaaium biamuth iodide. D. Jonesen. XXIII., 
page 663. 

BnOUSB PSTXITO. 

Carbon tetrachloride and aulphur chloride; Marmfaehtrer 

of -. E. Haworth and H. Baker, Runcorn, Lancs. 

Eng. Pat. 9404, May 4, 1905. 

Ib the manufacture of carbon tetrachloride and sulphur 
chloride by passing chlorine gas, even containing eonsidw- 
able quantities of air, through carbon bisulphide, the 
residual gases are paased through hquid aulphur dichlorlds 
containing antimony chloride, or through a mixture of 
these two substances with sulphur monoefaloride. 
Chlorine mixed with air or other inert impurity can bo 
I pae^ into a mixture of sulphur monoohlotide and 
I antimony chloride till more or less sulphur dioMoelde 
is formed. This is treated with carbon Usulphids and 
the mixture tMctionally distilled to obtain earhon Man. 
chloride and sulphur monochlorido.—F. Shdk. 

Dialit/lmalonie aoida; Manufacture of diamidet of 
C. D. Abel, london. From Aot.-Ges. f. Andinfabr., 
Borliu. Eng. Pat., 19.362, Sept. 26, 1905. 

Sbs Fr. Pat. 368,086 of 1906; this J., 1906,197.—T. F. B. 

VtmxB Stsn» Panmn. 

Carbon chloridea ; Proeeea of niddng -. F. J. Mach. 

alske, Brooklyn. Assignors to F. Darlington, Qieat. 
Barrington, Mass. U.8. Pat. 808,100, Deo. 26, 1905. 
OxYOHLOiUBBH of Carbon (ohloro-carbonie acid or petehloro. 
methyl formate) are produced by heating a suitaUo 
mixture of quicklime, calcium ohloride and oarbon in ta 
eleetrio furnace in abeenoe of air. The best proportioo* 
are those corresponding to the equation, 2CaO-420001^ 
-H0C=4CaCj-f zOOQj. The oarbon oxychloride pro¬ 
duced is passed through a series of towen oonCntBiBK-a 
substance such as coke, bone charcoal or pniniee, WlMiq. 
by the action ot snrtaoe-coiitaot, decomposea tile 
oxychloride into carbon tetracbloride and owrbM cHoxfdb, 
thus: 2COClj=CCl4-fGOt. The tetraohloride is eoa- 
densed in a worm cooled by water, whilst the oarbon 
dioxide is drawn off and compreaaed_J. F. B. 

Alkaminc esters of p-amindbentoie acid. A. Einhonir 
Munich, Germany. Assignor to Farbw. Torm. Meitter, 
Lucius und Brfining, Homhst a/Main, Oermanv. U.S. 
Pat. 812,664, Feb. 13, 1906. 

P-Nitbobxnzoylcbloboxthaboi, obtained by the action 
of p-nitrobenzoyl ohloride on ethylene-ohlorhydrin, ia 
heated for several hours ot 100°—120° C. with diethyl- 
amine. Ten parts of the p-nitcobenmyl-diethylammo. 
ethanol so obtained are digested at a modente temperatnio 
with 18 parts of tin and 26 parts of conoentrateo hydro- 
ehlorio acid. The product, p-aminobenzoyl-diethylaiBitlo- 
ethanol, is one of tto clsaa of alkamlne esters of p-nhliia- 
bonzoie acid now claimed. These esters, in the form Of- 
their hydrochlorides, are employed as locsl anaesthetiea 
whioh arc stated to have no irritating action.—J. F. B. 

Carbon acida and kttonea; Proecaa of makirm ——. H. 
S. Blackmoie, Mount Temon, N.Y. U.8. At. B17>690| 
10, 1906, 

CabBob dioxide it mixed witii a hydraeatbon tutit M- 
I methane, and the mixture is heated to a tempnatmw paar 
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thftt at which diaaooiation of carbon dioxide takea place. 
At tide temperature the hydrocarbon i* oxidiied by the 
oxygen of the carbon dioxide with the production, in the 
caee of methane, of a mixture of acetic acid and acetone. 
The relatWe proporticne of the products depend on the 
proportions ox the reacting gases and on the temperature 
emmoyed. The use of an excess of methane and a very 
high temperature favour the production of acetone. 
The reaction between the mixed gases takes place in a 
closed cylinder in which the desired temperature is main¬ 
tained by the presence of diaphragms of platinum gauze 
heated by electricity. The {Hoducts of the reaction are 
drawn away and condensed as fast as they are formed. 
The temperature must not exceed the dissociation tem^iera- 
tore of the products.—,T. F. B. 

TormaU$ ; Proeeat of making - . J. Weise, F. Rieche 

and A. Barth, Assignors to R. Koepp und Co.. Oestrich 
on Rhine, Germany. U.8. Pets. 820,169, 820,373 and 
820,374, May 8. im. 

Sx* Fr. Pet. 342,108 of 1004 ; this J., 1904, 911_T. F. B. 

Febnoh Patbnts. 

Maionyl-p-pheneiidine ; Proceai of making diaikylated 

derivativea of - . Aot.-Ge8. f. Anilinfabr. Fr. Pat. 

360,884, March 16, 1905. 

S«* Eng. Pat. 4564 of 1906; this J., 1905,1188.—T, F. B. 

Thaed)Tomine barium ; Proceaa of making an caaily aolutde 

double aalt of - . Act.-Ges. f. Anilinfabr. Fr. Pat. 

360,904» March 17, 1905. 

Saa Eng. Pat. 4969 of 1905; this J., 1906, 1188.—T. F. B. 


for making the impies. Such liquids and gases are, fm; 
example, ammonia, halogexu, omdee of ni&ogen, acetic 
acid, mcohol, Ac. As an example of the process, the design 
is drawn on paper with dextrin, a layer of arohaltnm 
varnish is uppliM, and the paper is washed with water, 
which removes part of the dextrin, leaving a' “ negative 
pattern.’* The papw which is to receive the reproduction 
18 then prepared with a substance which is coloured or 
chang^ in colour by the reacting liquid ; using ammonia 
for this purpose, the paper may be preparecT with tur¬ 
meric, a manganese salt or a mercury salt. If the pattern 
be inade by simply ihawing the design with asphaltum 
varnish, and the receiving paper be coated with alkaline 
phenolphthaiein, and acetic acid used for the treatment, 
a red design on a white ground is produced. Numerous 
other examples of the process are given in the specifioa- 
tion.—T. F. B, 

Photographic pictures ; Proceaa for decomposing - into 

grained images. Klimsoh et Cie. Fr. Pet. 360.897, 
]>)0. 20, 1906. 

It is^ claimed that photographic positives, produced by 
printing from a negative on to a bichromated gelatin or 
albumin surface, are converted into grained positives by 
evaporating on the surface of the positive a solution of 
resin, oil, fat, &c. It is stated that tiie resin is separated 
into minute globules or points, exactly corresponding in 
size and arrangement to the details of the positive. 

—T. F. B. 


XXII.—EXPLOSIVES, MATCHES. Etc. 


Dimethul- and trimethylxanthineProcess of making 

double salts of -. Aot.-Qos. f. Anilinfabr. I^. Pat. 

860,909, March 18, 1906. 

Su Eng. Pat. 4968 of 1906; this J., 1905, 1254.—T. F. B. 

XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


(Continued from page 498.) 

Nitroglycerin; Freezing and melting of -. Kast 

Sixth Intemat. Congr. of Appl. Chem. Z. ongew 
Chem., 1906, 19, 860. ^ 

Nitboolyoxhik has two melting-points, 2"-8 and 13°.6 0. 
The less stable modification mmts at the lower tempera¬ 
ture. Both forms are monotropic.—J. T. D. 


(Continued from page 485.) 

EnouaH Patxkt. 

Development of r^ographic plates, fUma and the like. 

W. t. C. Kelly, Fulham. Eng. Pat. 3164, Feb. 16,1906. 
Tsn invention relates to the use of a single tablet contain¬ 
ing all the materials necessary lor developing photographic 
plates: the following example is given for a tablet suitable 
lor developing a quarter-plate ;—Metol, 2 grains ; quinol, 
4 grams ; potassium metasulphite, 0'5 to 1 grain ; borax, 
10 to 20 grains, and sufficient colloid and glycerin or 
glucose to mould the tablet.—T. F. B. 


Fbench Patxmts. 


Illuminating compositions for photography in artificial 
80 c. Anon, dea Plaques et Pap'iers Photogra- 

E iee A. Lumi6re et sea Fils. Fr. Pat. 360,688, 
b 2, 1905. 

COMYOSITIONS for producing artificial illumination for 
photographic purposes are obtained by mixing magnesium, 
with or without muminium, with the chromate of a metal 
which has two degrees of oxidation, e.g., iron, aluminium, 
copper, manganese. The following mixtures may be 
usedi—Magnesium, 2—3 parts; manganese chromate, 
1 part; magnesium, 2 parts; copper chromate, 1 part. 
Such mixtures are stated to produoe a highly actinic Same 
on ignition, and to evolve very little smoke.—T. F. B. 


Kemroduetion of models, pictures, writing, Ac. '; Process 

w the multiple -. Neue Photographii^he Gee. 

Fr. Pat. 380,826, March 13, 1906. 


Tax design, Ac., which it is desired to reiwoduce is drawn 
upon ^per with * substance which resists, whtdly or 
partially, the action of the liquid eg gas iriiioh is to be nssd 


Nitroglycerin; Production of - of low freezing- 

point. Will. Z. angew. Chem., 1906, 19, 899—900. 
When glycerin is heated for 7—8 hours to 29<P—29S> C., 
and any water produced is removed, it is convertod to 
the extent of 25—46 per cent, into diglycerin, a small 
amount (4—6 per cent.) of tri- or polyglycerins being also 
produced. By fractional distillation under reduced 
pressure, the diglycerin can bo isolated as a colourless, 

veiy viscous, sweet-tasting liquid, boiling at 245'’_250“ C. 

under 8 mm. pressure. It can be nitrated exactly like 
glycerin, and gives a nitro-produot almost identical in 
explosive properties with trinitroglycerin, save that it is 
somewhat less sensitive to shook. If about 26 per cent, 
of this substance be mixed with nitroglycerin, (or if a 
mixture of glycerin with 26 per cent, of diglycerin be 
nitrated), an explosive is obtained with all the properties 
of nitroglycerin, but remaining fluid at - 16° or - 20° C. 

—J. T. D. 

Ex'^aivea; Addition of eharcoed to -. L. Mommi. 

Sixth Intemat. Congr. of Appl. Chem. Z. angew. 

Chem., 1906, 19, 860. * 

The usual explosives give carbon dioxide and water 
vapour. If charcoal bo added, the gases formed are carbon 
monoxide, hydrogen, and nitrogen. The temperature is 
considerablv lowered by this, and the corrosion of the gun 
materially lessened.—J. T. D. ° 


Smokeless powder > Residue from explosion of _, and 

its influence on the rusting of guns. Q. van Pittius. 
Sixth Intemat. Congr. of Appl. Chem. Z. angew. 
Chs^, 1906, 19 , 848—860. 


None of the substances oontahied in the residue bom either 
nilxpi^yoerin powder or nihcooellulose powder is in itself 
injurious to tusjgun; but th^ may bMome so in presenoe 
of moisture. The gun should, therefore, bo wad^ out 
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M fo<m if poetlbU after tue, and where that ie not powible, 
» KfOMy olming-rod iho\dd he put through it to keep 
mowture from the hygroscopic rewdue,—J, T. D. 

Pho9phoru$; Method of ieUeUng minnie awinUtho of 
vff<^ -. R. Schenok and E. ooharff. Vfl., page 535/ 

XXIIL--AKALYTIOAL CHEMISTRY. 

{CorUinued from page 500.) 
APPABATU3, ETC. 

Farming apparatus; ^ New form of platinum —. A. 
Jarman. Inst, of Min. and Metall. May 17, 1000. 
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Fig. 1. 


Fhb new form, designed by Liversidgo. is much less exi>en« 
live in platinum and simpler in construction than the 
usual form described in Percy’s “ Metallurgy of Silver 
and Gold.” The mode of construction is oovious from 
the plan (Fig. 1) and the photograph (Fig. 2). Fig. 1 shows 
the apparatus in plan of ^rds scale, each hole being f in. 
n diameter. It is made of platinum 0*005 in. thick, 
9Lnd the joints may either be gold-soldered or riveted as 
indicated on the plan. A glass beaker is used as the 
boiler, and the legs of the stand are 2 mm. lunger than 
the thimbles, which are thus suspended, by their tumed- 
cut lips, with 2 ram. of acid between them and the bottom 
of the beaker, so that free circulation of tlie acid can 
occur. The cost is about £9 13<i. Od. for a 9-cup tray 
with thimbles. 

The pin apparatus, shown in Fig. 3, is in most respects 
preferable to a tray and thimble apparatus; the acid 
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Fio. 3. 

Ua, fraar acoesa to the comete, aud the progreaa o{ the 
oixtratiun can be watched. The apparatue shown, which 
is made of gold, has the disadvantage that the oocnets 
have to be removed on to a tile for annealing, as they 
might stick to the frame if it were heated with them; 
but that could he obviated by making the frame of 
platinum.—J. T. D. 

English Patent. 

Qas-aiuilyna ; Apparatus for use in -. C. A. Hartnog, 

Berlin. Eug. Pat. 17,708, Sept. 1. 1905, Under Bit. 
Conv., Sept. 2, 1904. 

Tn this improved apparatus for gas-analysis, the gas ia 
drawn from a pipe branched from, and returning to. the 
main current. Tne gas is drawn off by a hydraiuio pump 
and then forced through a vessel containing absorbents, 
and the reduction in volume read off or recorded. The 
absorption vessel is then opened automatically to the 
atmosphere. The required volume of gas ie pumped by 
a uniformly rising and falling liquid oolumn. This rising 
and falling is maintained by a constant flow of water OM 
an intermittent siphon. The cylinder of the gas-pump 
is connected with a hydraulic valve so that oonstant 
volumes of gas are pumped into the absorption vessel. 
The size and position of the siphon can be adjusted. By 
means of a three-way cook the apparatus con be ooo- 
nected simultaneously to a burette or to a registering 
device.—F. Shdn. 

INOnOANIC—QUANTITATIVE. 

Atnmonium tri iodate as fundamenUU standard substance 
in volumetric analysis. E. Rieglar. Sixth Intemat. 
Congr. of Appl. Chem. Z. angew. Chem., 1906, 19 , 
846—846. 

Ammonium jtri-iodate ia a well-orystaUised, anhydrous, 
non-hygroBcopio substance, stable both as aolid and hi 
solution, and of well ascertained composition. It is 
prepared by dissolving 100 grms. of pure io*o aeid to 
200 !.o. of hot water, flltoring if not perfectly olear, 
adding either 10 grms. of pure ammonium cUoride or 
3 grms. of ammonia (NH,) in the form of strong ammonia 
solution, and allowing to stand for 24 hours. The 
separated tri-iodate is pure, but ina^ be re-orystalllsed 
it desired, by dissolving in four times its weight of boilh^; 
water and allowing to cool. Its use in stan dardisin g 
sodium thiosulphate solution, or for other purposes where 
a definite quantity of free iodine is required, is obviool 
from the equation, (NH,)H,(IO,)8 + 16ia-f 16HC1» 
IfiKQ+NHaCl-tfl^O-l-fll,. One molecule sets free 
nine moleoules of iodine, so that 3-025 grms. per litM 
forms a deeinormal solutton. To standardise thiOsniT 
phate solntion, about 1 grm. of potsissiam iodi^ is 
dissolvad in 40 e.c. of water, and 1 b.o. of ooneWtrsiei} 
hydrochloric odd Snd lOc.o. of the tri-iodste iolution ate 
added t the toioaidphete is then run 111 and the titfchtiaii 
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finifthed with »tarcb as usual. The solution oiXL also bO 
used direotly, without acid, according to the equation 
3-|(NH*)H,(IOj),} +6 NhS,0, 
- 3N«,8*0,+BN»I0,+NaI+3NH4l0,+3H,0; 
in this case 27*234 grms. per litre forms a deoinormal 
lolnticm. 

The same solution is, it will be seen, alkali metrically 
equivalent to a deoinormal solution of iodic acid, and 
can be used to standardise dkali hydroxide solutions: 
the best indicators are luteoi (0*2 grm. in 100 c.c. of 
alcohol). Congo Red (0*1 wm. in 00 c.c. of water and 10 c.o. 
of alcohol). Alizarin Red (0*1 grm. in 100 o.o. of water). 
Alkalimetric titrations can also be done by adding a 
known volume of the alkali solution to a known volume, 
more than equivalent, of the tri-iodate, and fwoertaiiung 
the amount of the latter not neutralised which remains, 
by titration with thiosulphate solution. 

Ammonium tridodate decomposes hydrazine sulphate 
according to the equation:— 

2 ■J(NH4)H,(IO,)3j- +BNjH 4 H,S 04 
= (NH4),SO4+8Hi,SO4 + 0HI + 18H2O + 9Ns: 
and measurement of the nitrogen evolved affords a 
method of ascertaining the strength of a tridodate solution. 

—J. T. D. 

Iron,’ DettcUon and dtlermination of minute quantities 

of -. A. Mouneyrat. Comptes rend., 1006, 142, 

1049—1061. 

To 50 0.0. of the eztremely dilute solution of iron salt, 
3 c.o. of ammonia solution free from iron (62 grms. of 
NH3 per litre) are added and hydrogen sulphide is passed 


moistened with nitric add* boiled with water for five 
minutes and the oxides of antimony nod tin oc^ted on 
a filter. Aft«r washing with hot water, the ffiter tad 
its contents are dried, imited, and weighed, the weight 
giving the antimony and tin oxides present. The filtrate 
18 diluted to 250 o.c.. of which 60 0.0. are treated with 
10 o.c. of ammonia (1:1) and 6 0.0. of glacial acetic acid, 
boiled and the lead titrated with standardised ammonium 
molybdate solution, using taxmin solution as Indicator. 
The remaining 200 0.0. of the filtrate are neutralised with 
sodium carbonate until a pr^ipitate forms, 1 or 2 0.0. 
of ammonia are added, and if a blue coloration appears, 
denoting the presenoo of copper, the solution is tiorated 
with a standardised potassium cyanide solution until 
the blue colour disappears. The lead carbonate and 
hydroxide present do not interfere with the titration. 
In a second weighed portion of the sample the antimony 
is <{etermin(‘d. the method described by Walters and 
Apfolder (this J.. 1003, 027) being employed for this 
purpose.—W. P. S. 

INORGANIC—QUANTITATIVE. 

Copper oxide layer, 6 cm. long, in idtimate organic 

arudyais; Vac of -. J. Marok. J. prakt. Cnem., 

101)6, 78. 360—373, 

Th£ principle of this method of combustion is the use 
of a roll of copper gauze 5 cm. long and 2 mm. smaller in 
dianiet/cr than the combustion tube. This gauze is so 
tightly i>aoked round with asbestos in the tube that all 
the gases are compelled to pass through the copper oxide 
and not merely over it. The copper oxide being kept out 



through for 1(V>->12 minutes. A dark<green solution is of contact with the glass greatly increases the life of the 
formed, apparently containing the iron in a ooUoida! tube. Complete combustion is obtained with a moderate 
condition; and tl^ amount of iron present con be deter* oiiirent of oxygen (30—35 0.0. per min.). The portion 
mined c^orimetrically by comparison with solutions of of the tube containing the copper oxide is wrapped round 
known strength. Miners aoi^ and many inorganic with asbestos and a tube of sheet iron slipped over. The 
salts destroy the green colour ; but many organic 8iib> combustion tube is of Jena gloss, 20 mm. diameter, drawn 
stances—glycerol, cane-sugar, dextrose, mannitol, lactic off at on© end and bent slightly downwards. The narrow 
acid, tartono acid, or citric acid, and especially albumin— end is completely tilled with silver shavings, a device 
moreaso the stability of the colloidal state and the sensi- which obviates warming the tube at the end of the com* 
tavenese of the reaction. Iron can be detected by this bastion; 3—4 cm. behmd the silver is the copper oxide 
method in a solution containing l/ti(X),000.—J. T. D. j gauze. If nitrogen, halogens and sulphur are absent, 

^ - . . , „ ... , . ^ ^ill auffioe. If these elements are 

Odd ; I)eltrm%mit%on of snudl qMnldxea of -—. cofon* present, a layer 8—10 cm. long of lead peroxide is plaoed 
mdrxe^y. It. N. Maxaon. Z. anorg. Chom., 1006, m between plugs of silver shavings. 1, 2, 3, 4 

49 , 172—177. and 6 are perforated ^^ates which serve as suppoi^. 

Ths intensity of the colour of red colloidal gold solution | The portion of the tube containing riie jieroxide ean be 
is proportional to its concentration, and sm^ quantities i made to passthrough an air-bath heated to 180°—200° C.» 
of the metal may be estimated oolorimetricaUy in this the temperature being kept constant before, during and 
manner. The solution of gold, as chloride, is evajiorated after the combustion. The portion of the tube where the 
on the water-bath if necessary to get rid of acid, and an substance is burned, lies in a trough of iron wire gauze, 
aqueous solution of acetylene, obtaaned by dissolving tho The copper oxide is heated by a Teclu or Bunsen burner 

washed gas in water, added. After development o? the 3 cm. in width, no furnace Ming necessary. Unifomi 

I9d colour, tho solution is shaken and then compared heating is obtained by means of iron plates covered with 
with a standard. The colour meter recommended con* | asbestm. Tlie subst^ce is placed in a porcelain boat 
sists of vertical tubiis in a dark box illuminated ^rom ! inside a tube of hiurd glass. The oxygen is passed into 
below by means of a mirror. The bulk of solution must ' the tube through the vertical arm of a T-tube. A thick 
be kept small if very little gold is presoot, or the i iron wire passes through the horizontal arm, and by its 
colour may not appear. Traces of ehKstnilyt^ cause j use the boat can bo moved or uncovered to bum off any 
coa^lation of the gold, but this may be prevented by ! residue of carbon. Acotuute and oonoMdant results were 
addmg a few drops of ether. The stanaards remain i obtained for sugar, benzcHC acid, antipyrine, quinine 

unchanged for weeks, if free from electrolytes, and the sulfate, &c., the actual combustion lasting ^m 

method is a rapid one.—F. Soni?. 10—40 mina For hig^y viffatile liquids, suoh as ether, 

the following arrangement was used : The vessel A has 
BMitt \ant%-ffiction] metal; RaM method for the a oa^iacity of about 80 0.0. B is a thick iron wire ending 

analysts of ——♦ H. Yockey. J, Amer. Ohem. Soc., in a plate, d; / is a roll of thick iron wire gauze I cm. long. 

1906, 88, 648—648. The tub© T, which is introduced into the sto{>per of the 

Abopt 1 grm. of the filings or borings arc evaporated < combustion tube, is packed with silver iffiavings. The 
with 20 c.c. of nitric acid (1:2) to dryness on the water- sealed buib containing the substance is pl*w«d inside and 

hath, and tho roaidue then Mated for one hour at a oxygen passed thrown c and A to T. The tap C ia then 

temperature of 120° C. for one hour. The residue is tiimed to the position shown in the figure ana the bulb 
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broken. After half to one hoar the tap is turned to the | 
left through a right angle and oxygen led through for | 
another h^f hour, followed by air. To remove all traces | 
of the substance the vessel U slightly warmed.—F. Shun. 1 


Hydrogen, carbon and atdphur in organic compounds; 
Electri^ method for the simultaneous determination of 

-. H. Morse and C. W. Gray. Amer. Chem. J., 

1900, S6, 451—458. 

Thi 8 paper is a continuation of work by Morse and Taylor 
<thi8 J., 1905,763), making tho method of electrical heating 
applioable to a determination of sulphur along with carbon 
and hydrogen. The modifications necessary for this arc 
as foUowsA platinum boat contoimng a weighed 
amount of dry lead peroxide is introduced near tho end 
■whore the gases enter tho. absorption apparatus. A j 
‘ ‘ graphited porcelain tube containing asbestos mixed I 

with lead peroxide is placed between the combustion tube | 
and the absorption apparatus; this completes the I 
absOTot-ion of any oxides of nitrogen and is kept heated 
electrically at HS'' C. The lead peroxide in tho boat is 
partially converted into lead nitrate and load sulphate. 
After the combustion is finished, the boat and its contents ■ 
are placed in a hard glass tube and ignited in a current | 
of nitrogen, which decomposes the lead peroxide and i 
nitrate, yielding lead oxide. The weight of sufpliato preMut 
con he calculated after weighing the lead oxide obtained 
by heating a weighed quantity of load peroxide.—C. E. F. 


Valonia: Determination of extraneous matter tn ——. 

A. Turnbull. Manchester, Liverpool and District 
Tanners Federation Year Book. 1909, 107—108. 

Trb following is a quick method of estimating the ‘‘ dirt,” i 
mainly consisting of limestone and sand contaminated ! 
■with iron, which is often present in valonia beard, and , 
which is dissolved by acid tan^Uquors with disastrous | 
results to the leather, especially when much iron is present. \ 
A quantity of valonia is added to a calcium chiocide ! 
aoltttion (sp. gr. about 1*4) in a pear-shaped separating 
funnel, fitted with a wide«bore stopcock. After careful 
fihaking, the mixture U allowed to settle; the dirt sinks 
tmd Is run into a baein and washed, Ignited and weighed. 
The ash is treated overnight with K/I hydrochloric acid, 
filtered and titrated back with N/1 sodium carbonate. 
The amount of hydrochloric add neutralised by mineral 
dirt ^ oaloulated to odciom carbonate. The solution is 
made up to a definite volume with distilled water and irem 
•eitlmatM hi an aliquot patL^H. Bb. 


Aikaloidt i Pruoifikition amd dMerminsdi^ of — M 
Mtafssam iodide, IX Jonesoo. D. phama 

G^Ber., 1906. ISO; Oh«m.-Zdt, 1906. SO. B«p.. ISC 
Tboms baa shown tihat potassium Idsmuth iodide oso b 
used for the determination as well as ike preoimtatio 
of idkaloids. Two grms. cd quinine woe dissolved i 
50 c.c. of 10 per cent, sulphuric acid, and pTMipitatsi 
with potassium bismuth iodide. The {tteeipitace wa 
fllterea off with suction and well washed with o per oeaf 
sulphurio acid. The moist preoi|tttate and filter wer 
transferred to a wide-mouthed stoppered cylinder, ^)0 Q.c 
in capacity, and mixed with 20 grms. of sodium carbonat 
crystals which had been triturated with 40 o.o. of 10 pe 
cent, sodium hydroxide. The alkaline liquid was slmke) 
with 50 c.c. of ether, 25 c.c. of which were drawn off am 
evaporated in a tar^ vessel. From 1 quinine 

0*9405 grm. was recovered in this way. The same prooes 
can be used for caffeine, but the alkidine liquid must b 
shaken out with chloroform. From 1 grm. of substance 
0*9646 grm. was recovered. Antipyrine was determinei 
in tho same way as caffeine, but tne palpitate reqturo< 
an hour’s sliakmg with 20 grms. of somuni carbonate am 
60 C.C. of 10 per cent, sodium hydroxide; 1 grm. o 
antipyrine left behind 0*9273 grm. of residue.'—F. Shdk. 


xxiv.--scisirnFic & tboediical Morn, 

(Continued from page 601.) 

Light; Hydrolytic action of -. G. Ciamioian. Sixt 

Intemat. Congr. of AppL Chem. Z. augew. Chem 
1906, 19 , 850. 

Ix aqueous solution, under the influenoe of light, aoeton 
is converted into methane and acetic acid, methyl-ethy 
ketone into ethane and acetic acid. Menthone gives th 
deoilio acid which Wallaoli obtained from menthonoximf 
and at the same time an aldehyde isomeric if not identioi 
with citronellai. Should the reverse reactions be pre 
ducible by light, the matter will have considerable interei 
for vegetable pliysiology.—J. T. D. 

Htfdrale formaiion ; Bdai.ion between - and temperaiu^ 

coefJicierU of conductivity in agueous solutions, H. ( 
Jones. Amor. Chem. J., 1906, S5, 445—460. 

Tub electrical conductivity of a solution increases with rl« 
of temperature. The increase is duo to a diminution i 
viscosity and to tho decrease in the number of wate 
molecules wiiioh are attached to the ions. A review c 
work already published by th© author aud his co-workei 
on tho hydrates which are present in aqueotw solutioo 
leads to these conclusions. The iomperature ooefficieni 
of conductivity of aqueous solutions are greater the strong 
is the hydrate-forming power of the elootrolyte, and tn 
cooftioientB aro of approximately tho same order of tuagni 
tudo for substances with tho same hydrating power. Tin 
calcium bromide or chloride have greater temperatui 
coeKcionts than ]^)Ota8Bium bromide or chloride. 

Tlio temperature coefficient of conductivity for an 
given substance imroases with the dilution, and th 
increase is greatest for those substances with large hydra 
ing power.—C. E. F. 

W/ater ; Anti-cakilytic actions of -. G. Bredig and 

Fraenkel Ber.. 1906, 39, 1766—1760. 

It has been previously pointed out (Z. Elektroobsm, 190i 
11, 525) that the decomposition of diaxoooetio ester b 
water: N2:HC.C0gCgH.5 + HgO » HO.HjC.COgCjHa+N 
affords a ready means of measuring the oatalyti 
effect of hydrogen ions, the reac^tion being ^atly aooislt 
rated by the presence of small quantities of nee acid. Tl 
authors, in studying the catalysis in alcoholic solution] 
have found tliat the presence of traces of water in tl 
alcohol has a strong retarding infiuenoe on the deoomp< 
sition. The velocity of the reaction; Ng:H0.C(^CgHB* 
CaH50HaCgH5.0.HgaC0gC8H5+N«, under the oat^yt 
infiuenoe of 94)U0O9-jnolar picric aoiti at 26® C, was dete 
mined (1) in absolute alcohol (prepared by Winkler 
method; this J., 19U5, 1253), and (2) in absolute alooh 
to whioh 0*18 per cent, by weight of water wae addei 
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Bethelbem, Pa., U.S.A. 

Papazzoni, C. F. (not Pafiazzoni as on p. 449s); o/o 
Keystone Powder Manufacturing Co., Emporium, 
Pa., U.S.A. 

Roberts, H. E. U., l/o Albion Terrace ; 4, Norman Boad, 
Favershara. 

Schlichting, Emil, l/o Brooklyn; 1716, Chestnut Street, 
Philadelphia, Pa., U.S.A, 

Spencer, A. Gordon, l/o Montreal; Truro, N.S., Canada. ’ 

Spielmann, Percy E., 1/° Zurich; 21, Cadogan Gardens, 
London, S.W. 

Stevens, T. B., l/o Battersea; Hazelmere, Devonshire 
Boad, Collier’s Wood, Merton, S.W. 

Stocks, H. B., l/o Neston; 12, Victoria Boad, West Kirby, 
Cheshire. 

Strayer, Daniel W., I/o Camden ; 428, West King Street, 
York, Pa., U.S.A. 

Thompson, E. C., l/o Glenluce Boad; 32, Ulundl Boad, 
Blackheath, S.E. 

Wheeler, Ernest, l/o Oldham ; 4, Fairfield Terrace, Higher 
Openshaw, Manchester. 

Wiliiamson, J. Alex., l/o Highgate ; 66, Onslow Gardena, 
Muswcll Hill, N. 

Wingate, Hamilton M., l/o Forest Hill; retain Journals. 

Wrampelmeior, T. J., l/o San Francisco ; 2126, Emerson 
Street, Berkeley, Cal., U.S.A. 


Change of Address Required. 

MoEwon, Atboll F., l/o Johannesburg, Trapsvaal. 


Patent List. 

N.B.—In tbeae Hits, [A.] means ** Application for Patent,** uid 
[O.6.] “ Complete Spedfleatioo Aooeptra.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (1) in tiie case of AppUca- 
tiomt for Patents, the dates of Application, and (11) in the case of 
Complete Specifications Acoeptea, those of the Official Journals 
in which acceptances of the Complete Speoifleations are advertised. 

Complete Bpedfloatlons tiius advertised as accepted are open to 
inspection at the Patent Office Immediately, and to opposition 
wttiiln two months of the said dates. 


L-PLANT, APPARATUS, AND MACHINERY. 

[A.] 12,602. Ke,tnor. Prooe»« and apparatu, for the 
oonoeutration of liquids. [Fr. Appl., May 29, 
1906.]» May 29. 

„ 12,523. Dennis. Process for treating material by 

heat." May 29. 

„ 12,616. Pritohard, and The United Alkali Co., 

Ltd. Apparatus for use iu bringing liquids and 
solids in contact. May 30. 

„ 12,700. Shears. Apparatus for homogenising 

liquids and semi-liquids.* May 31. 

„ 12,757. MacDonald. See under XII. 

„ 12,945. Boessler, and The Air Light Co., Ltd. 

See under II, 

„ 13,021. Borbeck. Crucible furnaces.* June 5. 

„ 13,241. Downs. Solvent extracting apparatua. 

June 8. 

„ 13,406. Hough. Furnaces. June 11. 

„ 13,669. Matthews. Smoke cleaner.* June 14. 

„ 13,751. Geweoke. Regenerative fumaocs. June 16. 

[C.S.] 5072 (1905h Ljungstriim. Oentzifugal eeparatore 
for liquias. June 20. 

„ 8440a (1905). Adams and Cannon. Kilns. June 7. 









(QJSJ 10,874 (1905). Aktiebolftgat Sep4r»ior. Oatri- 
ingal Mputtlim tpparatu. June 7. 

» 11,776 (1905). Qerln Apparatu* ior promoting 

tile abeorption of eolubk enbetanoM by liquidi, 
ap^oable (or use in purifying illuminating and 
otW gaaea. June 7. 

„ 12,216 (1905). Zylberlaat. Apparatue for cooling 

Uquida. June 13. 

12,S71a (1905). Fitta and Akina Apparatui for 
waahing and separating granular or pulrerulent 
materiu. June 20. 

„ 14,700 (1905). Gasquot. Apparatus for washing 

and cleaning casks, vats, carboys, Ac. June 20. 

„ 17,933 (1005). Soddy. Method of producing 

vacua. June 20. 

„ 16,130 (1905). Jurgens. Vacuum evaporating 

apparatus. June 7. 

„ 20,866 (1905). Trent. Centrifugal filters. June IS. 

„ 20,941 (1905). Constans. Machines (or lixiviation 

processes. June 7. 

„ 24,737 (1905). Faller. Boiling apmratus for 

liquids containing or depositing solia substances. 
June 13. 

„ 25,454 (1905). Schmidt. Smoke consuming fur¬ 

naces. June 20. 

„ 25,652 (1906). Grove. Apparatus (or evaporating 

liquids. June 13. 

„ 2991 (1906). Boult (Goldman and Co.). Filters. 

Juno 20. 

„ 2992 (1906). Boult (Goldman and Co.). Filters. 

June 20. 

„ 6349 (1906). Soddy. Production of vacua. June 20. 

„ 8183 (1906). Simmance. Tubular apparatus for 

eSecting the transference of heat between fluids. 
June 13. 


n.-FUEL, GAS, AND LIGHT. 

[A.] 12,461. Thoms. Carburetting apparatus. • May 29. 

„ 12,465. Hartenstein. Manufacting of carbide.* 

May 29. 

n 12,467. Wilkie and Hutchins. Producer gas 
generators. May 29. 

„ 12,672. Von Hehren. Agglomeration of coal 

without pitch or tar. May 30. 

„ 12,946. Roessler, and The Air Light Co., Ltd. 

Compressing plant specially smted for gas. 
June 2. 

„ 13,181. Thorpe and Dougan. Incandescence gas 

mantles. June 7. 

„ 13,608. Newton. Gas producers. June 13. 

„ 13,616. McEwen and Astbury. Bevivification of 

oxide of iron used in purifying coal and other 
gases. June 14. 

„ 13,681. Wheatley (Frowein nnd Wiescher). In¬ 

candescence mantles. June 14. 

„ 13,682. Wheatley (Frowein und Wiescher). In¬ 

candescence mantles. June 14. 

„ 13,701. Saurer. Carburetting apparatus.* June 14. 

„ 13,703. Bickerton, Robson, and National Gas 

Engine Co., Ltd. Gas producing plant of the 
suction type. June 14. 

„ 13,764. Bfiohel. Method of manufacturing bri¬ 

quettes. June 16. 

„ 18,776. Paxmaq. Suction gas producing plants. 

June 16. 

„ 13,787. Wilten. Gas washers.* June 16. 

„ 13,861. Sabatier. Prepsntion of pure methane or 

of a gaseous mixtm liob in methane. [Fr. 
A{qil., June 17, 1906.}* June 16. 

;L8.} 11,7W (1906). Qoekar and Bun. Suetion gas 
pradnear plants. June?, 


[O.S.] 11,776 (1906). aartc. fifes under 1 

„ 11,869 (1606). Matrlott and Darch. AgglutinaBts 

for artificlid fuel and the like. June 7. 

„ 12,663 (1605). Wilson. Gas producers. June 7. 

„ 16,065 (1905). Arundel and Higginson. Apparatus 

for supplying a uniform mixture of gas and air, 
especially for use with yarn or thread p-iing 
machines. June 13. 

„ 21,369 (1905). Harding. Production of a oom* 

bustible gaseous mixture. June 13. 

„ 24,418 (1906). Jaubert. Purification of acetylene 

gas. June 20. 

„ 1331 (1906). Goehtz. Gas producers. June 13. 

„ 1841 (1906). Sohatz. fifee under YXin. 

„ 2440 (1908). Hugershoff. Carburetting apparatus. 

June 20. 

„ 2907 (1906). Wilton. Purification of gases jao- 

duced in the destructive distillation of coal, Ac. 
June 20. 

„ 12,210(1906). Potter. Cleansingof gases. June90. 

m.— DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A] 13,229. Rouxeville. Process iar treating hydro¬ 
carbons.* June 8. 

„ 12.840. Martini. Method of and automatic electrode 

for oxidising cold crude petroleum or any of its 
distillates from cyclic series CnHan to the hi^sr 
paraffin hydrocarbons ranging from hexane to 
ootodeoylthiophane and sp. grs. 0'688 to 0'928, 
for explosion in internal combustion engines, 
June 16. 

[C.S.] 16,182 (1905) Soo. Anon, des Combustibles In- 
dustriels. Oxidation and diatUlation of tar, 
naphtha and like hydrocarbons. June 13. 


IV.—COLOURING MATTERS AND DYESTUFFS. 

[A,] 12,418. Imray (Meister, Lucius nnd Briining). 
Manufacture of w-chloracetanllides. May 28, 

„ 12,421. Soo. Chem. Ind. in Basle. Manufacture of 

nitroalphylacidylamidonaphtholsulphonio acids, 
nitroalphylamidoocidylamidonaphtholsulphonio 
acids, amidoalphylaoidylamidonapbtholsulphoaio 
acids, or amidoalphyiamidoacidylamidonaj^thol* 
snlphonio acids, and of azo dyestufis tharefrom. 
[Fr. Appl., May 29, 1906.]* May 28, 

„ 12,518. Johnson (Badische Anilin und Soda Fab> 

rik). Manufacture of compounds of the anthrax 
oene series.* May 29. 

„ 13,064, 13,055 and 13,056. Dreyfus, and The 

Clayton Aniline Co.. Ltd. See under XX. 

„ 13,057. Johnson (Badische Anilin und Soda Fab* 

rik). Manufacture of compounds of the anthra- 
oene series and of colouring matters therebom.* 
June 5. 

„ 13,772. Abel (Act-Ges. f. AnUinfabr.), Manufac* 

ture of a new p-aminodiphenyiamineealphonio 
acid. June 16. 

[GS.] 17,382 (1605). Imray (Meister, Lnoiue und Britn- 
ing). Manufacture of green acid mordant dye* 
stuffa June 20. 

„ 22,021 (1905). Abel (Aob-Gea t Anilinfiabr.). 

Manufacture of colouring matters of the tri* 
phenylmetbane series. June 7. 

M 6189 (1906). Lake (Chem; Fabr. Grieehslm-Eld* 
tron). Manufacture of azo odoniiag matter. 
June 7. 

„ 7888 (1906). Dreyfus, sod Clayton Aniline Co, 

M a n a fa otiae of tnlphuiie aeias of tim annitatto 
ssriis. Jnne 90. 
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tC.8.] 10,079 (1900). Messier, Ltioluii imd Bruoksg. 

Manufacture of products soluble in water, fats 
and oils, from the salts which higher fatty acids 
and acids of the oleic series form with organic 
colour bases. June 7. 

,, 10,323 (1900). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of salts of 1.2<diazo* 
naphtholsulphonio acids. Juno 20. 

„ 10,505 (1900). Johnson (Badische Anilin und Suda 

Fabrik). Manufacture of colouring matters of 
the anthracene series. June 13. 


V,—PREPARING, BLEACHING, DYEING, 
PRINTING AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

{A.] 12,433. Do Montlord. Flax treating apparatus. 
tU.S. Appl., May 29, 1005.]* May 28. 

,, 12,517. Johnson (Badische Anilin und Soda Fab' 

rik). Removal of colouring matter from dyed or 
coloured material.* May 29. 

„ 12,673. Ellis. Winch drums for use in dyeing cloth 

goods. May 30. 

12,596. Oaebele. Manufacture of vegetable hair 
from the fibres of the cocoanut.* May 30. 

,, 12,718. Minok, and Bremer Bauinwollwerke. 

Obtaining fibres from cotton seed hulls and other 
similar waste products.* May 31. 

y, 12,842. Friedrich. Method of washing and drying 
artificial threads.* June 1. 

y, 13,334. Soc. Anon, do Blanchiment Teinturc. 
Fabric printing machines. [Fr. Appl., March 31, 
1900].* June 9. 

y, 13,420. Serret. Manufacture of artificial water¬ 
proof silk. June 11. 

y, 13,695. Ellis (Chom. Fabr, von Heyden). Manu* 
faoturo of ketone sulphoxylates and ketone 
hydroBulphitos.* June 14. 

y, 13.752. Puchert and Puchert. Wool-fibre cleaning 
apparatus.* Juno 15. 

„ 13,788- Ellis (Chem. Fabr. von Heyden). Manu- 

faoture of formaldehyde liydrosulphites and 
sulphoxylates.* June 15. 

IC3.8.] 11,294 (1906). Hosselmann. See under IX. 

„ 16,065 (1005). Arundel and Higginson. iSoc under 

y, 14,193 (1906). Brown and Young. Impregnating or 
coating materials with a liquid or semidiquid 
substance. June 13. 

y, 16,583 (1905). Peessarer. Preparation of threads, 
films and laminee from viscose. Juno 

y, 18,168 (1005). Hulmo. Apparatus for printing 
calicoes and other woven fabrics. June 20. 

,, 20,220 (1906). Hanitzsch. See under XIX. 

1296 (1906). Bottomley. Manufacture of boraoio 
acid wool. June 7.' 

„ 3833 (1906), Haines and Whit-Gould. Waahing 

apparatus. June 13. 

,• 8313 (1906). Frankenberg. Manufacture of water- 

l»'oof materials. June 20. 

10,094 (19(M1). Muller. Manufacture of lustrous 
bands, threads, strips and the like of viscose. 
June 7. 


Vn,~ACIDS, ALKALIS, AND SALTS. 

][A.] 12,401. Hausser. Production of oxides of nitrogen 
by means of explosimi engines. [Gw. Appl., 
May 31, 1906.]* May 28. 

M 12,538. Oaillard. Apparatus for concentrating 
Bulphurio acid.* May 29. 

y, 12,618. Johnson (Chem. Fabr. QriesheinfElektron). 
Manufacture of ohromio acid. May 80. 


[A.] 12,834. Jaubert. Oxygen generators. [Fr. AppL» 
June 5, 1905.]* June 1. 

•, 13,012. Masson. Recovery of antimony and anenlo 

from ores, oonoentsates, tailing and slimes.* 
June 6. 

„ 13,480. Elworthy. Manufacture of hydrogen and 

of mixtures containing the same. [Fr. Appl., 
June 17, 1906,]* June 12. 

„ 13,570. Serpek. Production of compounds of 

aluminium and nitrogen.* June 13. 

„ 13,615. McEwen and Astbury. ^ee under IL 

„ 13,828. Wolffenstoin. Manufacture of hydrogen 

peroxide.* June 16. 

[C.S.] 6611 (1905). Too. Manufacture of white aidt 
from rock salt. June 13. 

„ 21,280 (1906). Ellis (Morok). Manufacture of a 

new lithium salt. J\mo 13. 

„ 22,080 (1905). Cellarius. Manufacture of sul¬ 

phuric acid. June 30. 

„ 23,841 (1905). Oaillard. Concentration of sul¬ 

phuric acid. June 7. 

„ 9793 (1900). Davis. Manufacture of alkaline 

prussiates. June 13. 

Vm.— GLASS. PO'rrERY, AND ENAMELS. 

[A.] 12,431. Fourcault. Apparatus for drawing glass, 
[Appl. in Denmark, June 8, 1905.]* May 28. 

„ 12,603. Fourcault. Apparatus for drawing glass. 

[Appl. in Denmark, June 8, 1906.]* May 30. 

„ 12,816. Fourcault. Apparatus for drawing glass. 

[Appl. in Denmark, June 8, 1905.]* June 1. 

„ 13,296. Beckett and Eaton. Glazing and enamel¬ 

ling clayware. June 9. 

„ 13,472. Meakio, Ltd., and Jackson. Kilns for 

firing or drying ceramic and similar wares. 
June 12. 

[C.S.] 22,335 (1905). Bundy. Production of marbled 
effects on glass, porcelain, &c. June 7. 

IX.—BUILDING MATERIALS. CLAYS, MORTARS 
AND CEMENTS. 

[A.] 12,353. Bougleux. Manufacture of cement.* 
May 28. 

„ 12,621. Schumacher. Method of increasing the 

binding )>owor of silicates of lime. May 

„ 13,007. Bale. Materials for laying and absorbing 

dust. June 5. 

„ 13,232. South, Payne and Payne. Cement.* 

Juno 8. 

„ 13,267. Atkinson. Production of cement. June 8. 

„ 13,355. Suski. Binding agent. June 9. 

„ 13,855. Reado. Compounds for treating wood for 

preventing and arresting dry rot. June 10. 

[C.S.] 11,294 (1906). Haasolmann. Impregnation of 
wood and textile or fibrous sulMitanoes to prevent 
putrefaction, rot and fungus. June 7. 

„ 11,696 (1905). Carr end Unwin. Manufacture of 

firebricks. June 13. 

,y 15,682 (1905). Hoffmeister, Hundt, Eifier and 
Wiuther. Artificial stone and the like. June 13, 

„ 23,695 (1906). Melville, Floor and wall ooveiing 

material. June 20. 

yy 1458 (1906). Burmann. Manufacture of briquettes, 
blocks, artificial stone and the like. June 13. 

H 3477 fl906). Boskeo. Production of artificial 
marble. June 13. 

X.—METALLURGY. 

[A.] 12,395. WaUin. .See under XL 

y, 12,699. (3ouber. Bokierins aluminium and ita 
alloya aiid solder therefor. May 80. 

y, 13,012. MaMoa. M muUr m 









[Ju] 18,127* Ofmpw*0(d«s. See under XL 

„ 13,166. Birmingham. Aliors.* June 7. 

„ 13,189. fioc. Bleotrom6tfm. Fran^aise. Manu- 

faoture of decarburited iron. [Fr. Appl., 
Aug. 6, 1905.]* Juno 7. 

M 13,400. Jenkins. Soldering paste.* June 11. 

„ 13.499. Mills. Muiufacture of steel. Juno 12. 

„ 13,641. Aspinall. Furnaces for gmdtiog metals. 

June 13. 

„ 13,666. Gowper*Co1es. I'rooess for coating and 

allo3rittg one metal with another. June 14. 

f, 13,845. Newton Bros., and Newton. Magnetic 
separation. June 16. 

C.S.] 13,8U (1906). Davies and Qark. Welding iron and 
steel with each other or with other metals and 
fluxes therefor. June 13. 

„ 16,809 (1905). Taylor and Mudford. Treatment of 

steel. June 7. 

„ 17,260 (1906). Windhausen. Concentrating or 

separating ores and metals. Juno 13. 

,, 17.370a (1905), Leggo. Rabble shafts and arms 

for furnaces for roasting, desulphurising, dehy* 
drating or drying ores and other substances. 
June 7. 

„ 26,076 (1906). Bab6 and Louvrier. Metallurgical 

furnaces. June 20. 

M 494 (1900). Delporte. Kefinii^ iron in a Siemens- 
Martin furnace. June 13. 

XI.—ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 10.802a. Cowper-Coles. Electrolytic deposition of 
metals. June 12. 

„ 12,395.. Wallin. Method of obtaining metals from 

ores or for heating substances in electric furnaces, 
and electric furnaces foj* use therewith. • May 28. 

„ 13,023. De Hemptione. Process for oxidising 

liquids with aid of electric discharges. June 6. 

„ 13,127. Cowper-Coles, Electrolytic refining of 

copper. Juno 6. 

„ 13,699. Cowper-Coles. Electro-deposition of iron. 

Juno 14. 

C.S.] 10,120 (1906). Schiele. Electroplating of metals. 
June 20. 

„ 12,253 (1906), Kelley. Electric accumulator 

plates. June 20. 

„ 16,570 (1905). Hartung. Storage batteries. June?. 

„ 19,036 (1906). British Thomson • Houston Co. 

(General Electric Co.). Insulating material. 
June 20. 

,, 26,876 (1906). Boult (Stebbins), Secondary bat¬ 

teries. June 7. 


JI.—FATTY OILS. FATS, WAXES. AND SOAPS. 

[A.) 11,960a. Zonca. Devices for separating oil from 
its emulsions.* June 1. 

„ 12,404. Buatois. Liquid detergent for toilet 

purposes. * May 28. 

,, 12,757. MacDonald. Means for mixing liquids, 

especially “ ley ” with cotton oil. June 1. 

„ 12,894. Esuman-Gwira. Machine for extracting 

oil from nuts. June 2. 

„ 13,233. l*remicr Oil Extracting Mills, Ltd., and 

Caley. Apparatus for extracting oil from seeds, 
&o., by means of solvents, June 8. 

aS.] 36,425 (1006), Buriey and Burley. Manufacture 
of soap. June 13. 

„ 3132 (1906). Pryor (Chem. Fabr. von Heyden 

A.-G.). Manufacture of iodine fata. June 7. 

„ 4481 {1906b Ijuaa and Gamna. Extraction of 

oleia and ateaniniB from fatty acids. June 13* 


Xm—FIGMENTS. FAINTS; RESINS, VARNISSBiflb 

INI^.RUBBBE, Etc. 

(A.)—Fxokxkts, Pahttb. 

[A.] 13,301. Adam* Carbon recovery plant for Xh^ 
manufacture of lamp black and the like. June & 

(B.)—Rssxns, Vabkishsi;. 

[A.] 12,886. Groppler. Method of obtaining copal* 
June 2. 

[C.S.] 20,888 (1006). Godfrey, and Linoleum Manufac¬ 
turing Co. Manufacture of linoleum. June 20. 

„ 2344 (1906). Holtkott. KoUtng or pressing InUid 

linoleum. June 7. 

„ 2436 (1906). Marks (Holtkbtt). Manipulation of 

granular linoleum mass and the like. June 7* 

„ 3788 (1000). Baringer. Process for rendering 

copal, manila, sandaraoh, &c., insoluble in oiL 
June 20. 

(C.)—India-Rubbsk. 

[A.] 12,525. Boult (Kdneman). Recovery of rubber 
from rubber waste.* May 29. 

„ 12,626. Boult (Koneman). Recovery of rubber 

from rubber waste.* May 

„ 12,527. Boult (Koneman). Treatment of rubber 

and rublw waste.* May 29. 

„ 13,290. Spencer and Romook. Treatment of india- 

rubber. June 8. 

„ 13,493. Hopkinson and Midgley. Vuloanisation 

of rubber goods.* June 12. 

„ 13,513. Carr. Substitute for india-rubber or gutta¬ 

percha. June 13. 

XIV.-TANNING, LEATHER, GLUE, SIZE, Era 

[A.] 13,621. Carter. Tan pits or apparatus for 
leather. June 14. 

[C.S.] 17,636 (1906). Forster. Machinery for use in tho 
manufacture of leather. June 20. 

„ 4570 (1906). Setdikoff. Manufacture of glue* 

June 7. 


XV.—MANURES. Etc. 

[C.S.] 042i* (1906). Chisolm. Fertilisers. June 7. 

XVL—SUGAR. STARCH, GUM. Eto. 

[A.] 12,050. Wagner. Process of manufaoturing 
anhydrous grape-sugar from com and analogoua 
farinaceous materials.* June 2. 

13,217. Barbet. -8eciin*r XVII. 

[C.S.] 11,838 (1005). Wetter (Weinrioh). Process for 
purifying massecuite, syrups, or impure sugar 
solutions. Juno 7. 

XVn.—BREWING, WINES. SPIRITS. Era 

[A.] 12,836. Bergo and Kainscop. Process of manu¬ 
facturing beer. [Fr. Appl., June 6. 1906].* 
June 1. 

12,898. International Malt Machine Co. Malting, 
apparatus. * June 2. 

13,217. Barbet. Process of sulphurising sac¬ 
charine juices in fermentation ana deaulpnurising. 
suohjmoes. [Fr. Appl, Oct.27,1906.]* June?* 
., 13,441. Coim<4l. Haldane and Thomson* ^Traat- 

ment and utilisation of pot ide ’* or '* spent 
wash.*' June 12. 

tt 13.663. Nilsson and Jonsos. Im^tring the 

J uality of wine and the like. {Wed* AppA* 
one 16, 1905.]* June 18. 
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[A.] 18,629. Bewman. Bnwing beer *itd Itont. 
June 14. 

„ 13,838. Lean (Mtihlenbausnst. u. Maaobinen&br, 

-rorm. Qebr. Seek). Proceaa for obtaining a 
high return at eztraot horn malt.* June 16. 

[C.S.] 20,086 (190S). Chew, and We»t and Co, Appara- 
tua for cooling and carbonating beer and the 
like, June 20. 

XVra.—POODS! SANITATION. WATER 
PDBIPICATION; & DISINFECTANTS. 

(A.)— POODB. 

{A.] 12,368. Janitzky, Hamilton and Cummings. 
Preaerration of animal aubstanoes.* May 28. 

„ 12,424. Von Tury. Production of an egg substi¬ 

tute.* May 28. 

„ 12,783. Hatmakor. Drying milk and proteid 

containing liquida June 1. 

„ 12,616. MQller. Manufacture of artifloial butter.* 

June 2. 

„ 13,166. H4ritte. Method of preserving organic 

aubstancea June 7. 

n 13,178. Pringa. Process and apparatus for manu¬ 
facturing vinegar. [Ger. Appf., June 7, 1905.]* 
June 7. 

„ 13,744. Wenstrdm. Method and apparatus for 

producing aerated beverages.* June IS. 

£0.8.] 14,073 (1605). Lehmann. Preservation of food. 
June 7. 

„ 16,667 (1905). Weil. Manufacture of baking 

powder. June 7. 

„ 21,086 (1605). Trettau. Process and apparatus for 

improving grain. June 13. 

(B.)—Sakitstioii ! WaxBB Pcbifioation. 

£A,] 12,910. Tice. Septic tanks.* June 2. 

„ 13,264. Travia Puridcation of sewage or other 

liquids. June 8. 

£C.S.] 9678 (1005). Adams. Bacterial sewage purifi¬ 
cation plant. June 13. 

,, 16,177 (1906), Clark (Amor. Water Purifying Co,). 

Distilling water by the multiple effect system 
and apparatus therefor. June 7. 

„ 6908 (1900). Kromcr, and Ges. f. Abwasser- 

kl&rung. Separation of solid matters from 
sewage. Juno 20. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 12,849. Dickson and James. Manufacture of 
celluloid. June 1. 

„ 12,920. Cochran. Production of ceiluloso.* June 2, 


[A.] 12,636. Meatrallet. Manufacture of aon-inffam- 
mable celluloid. June 2. 

[C.S.] 20,220 (1905). Eanitzach. Devices lor araaving 
fluid on the surface of paper, lahrioa, or the like. 
Juno 20. 

XX.—FINE CHEMICALS, ALKALOIDS. 

ESSENTIAL OILS, AND EXTRAOTS. 

[A.] 12,630. Ellis (Cbem. Pabr. von Heyden A.-G.] 
Manufacture of isobomjd esters.* May 31. 

„ 13,054. Dreyfus, and The Clayton Aniline Co., Ltd. 

Manufacture of aromatic siilphinic acids. June 5. 

„ 13,055. Dreyfus, and The Qayton Aniline Co., Ltd. 

Separation of sulphinic acids from solutions, 
and obtaining them in the form of stable com¬ 
pounds. June 6. 

„ 13,066. Dreyfus, and The Clayton Aniline Co., Ltd. 

Manufacture of suiphonic ohloridoa, bromides, 
and amides. June 5. 

„ 13,188. Do Loire. Manufacture of products by 

condensing phenol alcohols with other organic 
compounds.* Juno 7. 

„ 13,401. Newton (Bayer und Co.). Production of 

new pharmaceutical compounds. June 11. 

[as.] 21,280 (1905). Ellis (Merck). See under VIL 

„ 22,094 (1905). Lidholm. Manufacture of com¬ 

pounds of acetylene and chlorine. June 13. 

,, 25,671 (1905). Newton (Bayer und Co.). Manu¬ 
facture of new pharmaceutical preparations. 

June 7- 

„ 10,999 (1606). Chom. Pabr. von Heyden A.-a. 

Manufacture of isobomyl esters. June 22. 

XXL—PHOTOGRAPHIC MATERIALS AND 

PROCESSES. 

[A.] 13,661. Burnett. Manufacture of iso- or ortho- 
chromatic plates. June 13. 

[C.S.] 17,007 (1905). Manly. Photographic printing, 

June 7. 

„ 24,876 (1005). Krebs. Flash lights for photo¬ 

graphic purposes. June 13. 

XXIL—EXPLOSIVES. MATCHES, Etc. 

[A.] 12,716. Reschke. Manufacture of safety explo¬ 
sives.* May 31. 

[C,8.] 16,514 (1905). Maonab, and Ammonal Explosives, 
Ltd. Explosives. June 7. 


XXIIL—GENERAL ANALYTICAL CHEMISTRY. 

[C,S.] 1841 (1906). Schatz. Automatic apparatus for 
analysing gas. June 13. 





STATEMENT OP BBTOTOE AND EXPKNDITX3KE. 

ALTERATION OP BY-LAWa 


OlBeial Notioe. 

ANNUAL GENERAL MEETING. 

The Annual General Meeting will be held in Maucboatert 
on Wednesday, July 11th next and foilowinff days. A 
programme and request form accompanied the May 3l8t 
wiue of the Journal, and the member’s ticket aocom* 
panied the June 16th number. 

In accordance with the provisions of Kule 1ft of the 
Bv'Laws, notice is hereby ^ven that those members 
whose names are printed in tUdict in tlie list of Council 
(see Journal for April 30th, p. 341) will retire from their 
respective offices at the forthcoming Annual Meeting. 

Mr. Eustace Carey has been nominated to the office of 
President under Rule 8; Dr. E. 0. Love, Mr. A. Gordon 
Salamon, and Mr. Chas. Wightman have been nomi* 
nated Vice-Presidents under Rule 8; and Dr. E. Divers, 
F.R.S., has been nominated a Vice-President under 
Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their r<»peotive offices. 

Dr. F. J. Smalo, Mr. Thos. Tyrer, Sir Thos. Wardle, 
and Mr. R. C. Woodcock have Ibeen nominated, under 
Rule 18, to fill four vacancies among the Ordinary Members 
of Council. No ballot will be required. 


With a view to facilitate the voting of members residins 
abroad, notice is hereby given, in accordance with Rule 3a 
of the By-laws, that Council will propose to the 
forthcoming Annual General Meeting the amendment oi 
the Society’s By-laws as follows:— 

1. Rule 18. (a) That the words At least two montbfl 
before the date of each Annual General Meeting,’* in the 
first and second lines thereof, be replaced by words, 

In the second issue of the Society’s Journal for the 
month of April in each year.” 

{b) That ^e words “ date of that meeting,” in tiie fourti; 
line thereof, be replaced by the words ” Annuid Meetinj 
next ensuing.” 

(c) That the words ” At least one month before the dati 
of; ” in the sixth line from the end thereof, be replaced bi 
the words ” not later than the last day of May prior to.^ 

{d) That the words to the election to take place a’ 
which it refers ” in the fifth line from the end thereof \h 
replaced by the words “ at which the election to whiol 
the nomination refers is to take place.” 

2. Kule 19.—That the words at least five days befon 
the commencement of the said meeting,” in the two lasi 
lines thereof, bo replaced by the words, ” in the seoonc 

I issue of the Society’s Journal for the month of May.** 


STATEMENT OF REVENUE AND EXPENDITURE FOR THE YEAR 1906. 
(Made up to the l‘2th May, 1900.) 


EBVBNUE. 


£ t. d. 


Annual Subscriptions:— 

2 Subscriptions for 1906 received 

In leo.s . 2 10 0 

124 Subscriptions for 1005 received 

In 1004 (Itit Bi. short paid) 164 12 0 
8848 Subscriptions for 1905 received 

in 1 h06 [lett 6s. siiort paid) 4803 9 0 
59 Subscriptions for 1005 received 

in 1906 . 7.S 15 0 


£ s. d. 


4028 

Entrance Fees (406 at 17. 1«.). 426 6 0 

Life Compositioa Fee (l at 207.) .... 20 0 0 

** Collect VC ” Index and " Decennial ” Index 
Subscriptions . 


Investments—Interest from- 
Gas Light and Coke Com¬ 
pany's 8 p**r cent. Con- 

Bolioaled Stock. 

Groat Kastorn Railway 4 


£ t. d. 


600 0 0 17 2 0 


per cent. Irredeemable 
Guaranteed Stock ,.. 

1509 

0 

0 

67 

6 

10 

Great Northern Railway 

8 per cent. Debenture 
Stuck . 

600 

0 

0 

22 

16 

0 

Great Western Railway 

5 per cent. Guacantoed 
Preference Stock .... 

1250 

0 

0 

59 

7 

6 

Metropolitan 8 per cent. 
Consolidated stock .. 

4476 

9 

2 

127 11 

8 

Midland Railway 2^ per 
cent. Perpetual Prefer¬ 
ence Stock . 

1600 

0 

0 

40 

5 

8 

North British Railway 8 
per cent Consolidated 
Lien Stock. 

1064 

13 

4 

80 

18 

4 

New South Wales 8 per 
cent. 1935 Stock. 

485 

4 

6 

IS 

16 

0 

New iiealand 8 per cent. 
1946 Stock . 

1000 

0 

0 

28 

10 

0 

Nottingham Joint Station 

8 per cent. Stock .... 
South Eastern Railway 
41 per cent. Preference 
Stock . 

200 

0 

0 

5 

14 

0 

673 

0 

0 

23 

16 

5 

Southwark and Vauxhall 
Water Company's 8 per 
cent. Debenture Stock 

1000 

0 

0 

28 

10 

0 

Deposit account at Bank 




24 

a 

2 

M4774 

7 

2 





484 17 1 


Journal— 

Advertisements. 237 1 7 

Sales . 401 T 10 728 0 6 


EXPENDITURE. 

Journal Bxpeniee 

Publishing. 

Editorial:— £ #. d. 

Editor's Salary. 600 0 0 

Editor's Expenses .. 62 1 6 

Abstractors. 66.S 17 7 

Sub-Editor’s S^ary. 150 0 0 

Indexing Journal ... 150 19 6 

Foreign Journals ... 18 15 0 

Sundry Journals ... 12 9 0 


£ «. 
2224 11 


£ s. A 


Instuance of Stwk. 

French Patents and 

Speclflcatlons . 59 0 4 

U.S.A. Patents and 

Specifications . 8 0 0 


1553 2 7 
6 0 0 


02 0 4 


Sectional Expenses . 658 0 4 

Annual Meeting Expenses. 202 1 0 

Secretary’s Salary . 800 0 0 

Assistant . 160 0 0 


Printing Sundries. 

Stationery . 

Library (Binding Books) . 

Clerical Assistance. 

Honorarium to Treasurer’s Assistant . 


114 12 9 
50 9 4 
6 17 0 
17 8 6 
62 10 0 


Office Expenses (including Rent, Light¬ 
ing. Ac.) . 209 1 7 

Auditors' Fee . 10 10 0 

Sundry Cliarges .. 18 10 8 

Bank Ciiorges. 5 4 11 

22" 0 6 

82 7 11 


8845 18 It 
860 1 4 
450 0 0 

240 18 4 

288 8 9 


Treasurer's Petty CMh and Postage.... 

Secretary’s Petty Cash and PtMtage.. 

Decennial Index (1896—1905) and 

Insurance of Manuscript . 

Investment:— 

Great Western Railway 6 per cent. 

Preference Stock. 6507. 1005 8 6 

Balance of Revenue over Expenditure. 423 17 9 


104 8 
91 1 


£8254 t 8 


£8264 t $ 
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TREASURER'S ACCOUNT. LOTT » MATTHSWB-YEAST AS A BY-PRODUCT. Ha»»»,»«!«. 


Dr. 


THE TREASURER—IN ACCOUNT WITH THE 80CTETY OF CHEMICAL INDUSTRY 

FOR THE YEAR 1906. 


Cr. 


£ M. d. 

To Ca»h on Deooilt (Ufc Jaimiirr. 1^05) looo 0 0 
Balance at Bank (lit January, 1906).. 168 13 7 

1168 13 7 

Cuh due to Secretary (lit Jantt* 
ary, 1005) . » 10 3 


Annual Sub»rrli>tlon§:— ^ 

70 Subfcriptions for the year 1004.. 87 10 0 

3848 Subicriptlona for the year 1005 

6*. ihort paid) . 4803 0 0 

802 Su^criptloni for the year 1900 

4ji. short paid) . 252 6 0 

2 Subicriptloni lor the year 1907.. 2 10 0 

Excess Payments and Sundry 
Balances on Account of Years 
1904, 1908 and 1907 . 6 ” “ 


6161 8 0 


4117 

Entrance Fees (408 at 1/ 1*.) . 

Life Composition Fees (1 at 201.).... 

“ CollecWve Index ” 8ul)ScrlptJons- 

“ Decennial Index " Subscriptions.... 

£ «. d. 

Interest from InvestmenU t— 

Gas Disht and Coke 
Coinpany’i 3 per cent. 
ConsoUdatod 8tock .. 

Great Eastern Ballway 4 
percent. Irredeemable 
Guaranteed Stock .. 

Great Northern Railway 
8 per cent. Debenture 

Stock . 

Great Western Railway 
6 per cent. Guaran* 
teed Preference Stock 
Metropolitan 3 iieroeut. 

Consolidated Stock .. 

Midland llailway 2^por 


426 8 0 
20 0 0 


10 0 


I. d. £ $, d. 


By Journal Expenses 

Publishing . 2108 16 

Iiuuranoe of Stock . 0 9 

Editorial — £ s. d. 

Editor's Salary .. 600 o 0 
Editor’s Expenses.. 68 1 11 

Bub-Editor’s Salary 160 0 0 

Abstractors . 818 0 1 

Indexing Journal . 160 19 0 
Foreign Journals . 18 16 0 

Sundry Journals .. 12 9 0 


French and U.S.A. Patent 


Sectional Expenses :— 

Blriningnam and Midland Section 

(Canadian Section . 

Liverpool Section . 

London Suction . 

Manchester Section . 

Newcastle-on-Tyne Section - 

New England (U.S.A.) Section . 
New York (U.S.A.) Section .... 

Nottingham Section. 

Scottish Section. 


cent. Perpetual 


North British Rallwav a 

E jr cent. Coneolidalud 

len Htiick .. 

New South Wales 8 per 
cent. 1936 Stock .... 
Now Zealand 3 per cent. 

1946 Stuck . 

Nottingham Joint Sta¬ 
tion 3 per cent. De- 


South Eastern Railway 
4i per cant. Prefer¬ 
ence Stock . 

Southwark and Vaux- 
hall Water Company’s 
8 per cent. Debenture 

Stock . 

Deposit Account at Bank 


coo 

0 

0 

17 

2 

0 

1609 

0 

0 

67 

6 

10 

800 

0 

0 

22 

10 

0 

1600 

0 


69 

7 

6 

■(060 

0 

01 




4470 

9 

2 

127 

11 

8 

1690 

0 

0 

40 

6 

8 

1084 

13 

4 

30 

18 

4 

486 

4 

8 

13 

16 

6 

1000 

0 

0 

28 

10 

0 

200 

0 

0 

6 

14 

0 

073 

0 

0 

2S 

16 

5 

1000 

0 

0 

28 

10 

0 




24 

8 

2 

14774 

7 

2 





Journal_ 
Sales . S27 0 


£7770 19 11 


Yorkshire Section . 


Expenses connected with Annual 

Meeting. 

SecTetary’H Saiary (see also Sub-Editor) 
Assistant . 

Printing Sundries. 

Stationery . 

Clerical Assistance. 

Honorarium to Treasurer's Assistant 

Office Expenses :— 

Kent. Ac. 

Gas and Electric Light . 

(leanlug. Attendance, Ac. 

Furniture. Repairs, Ac. 

Sundries . 

Fire Insurance . 

Sundry ReJiuisltcs .. 


Auditors’ Fee 
Bank Charges 


Investment •— 

65W. Great Western Railway 6 per 

cent. Preference Stock . 

" Decennial " Index (1896—1905) 

paid on account. 

*' Dpcminlal" Index, Insurance of 
Manuscript. 

Treasurer’s Petty Cash and Postage 
Secretary’s Petty Cash and Postage 

Casli on Deposit (Slst December. 1906} 
Balaoco at Bank (3l8t December, 1906) 
Cash In Secretary’s hands .... 


1603 

6 

0 




60 

10 

0 





— 

— 

8678 

11 

10 

26 

7 

8 




36 

0 

0 




43 

7 

0 




78 

10 

o 




39 

17 

4 




44 

If) 

6 




80 

0 

0 




194 

4 

2 




29 

6 

9 




30 

1 

11 





7 

3 




48 

18 

1 





— 

— 

058 

0 

4 




202 

1 

0 

300 

0 

0 




160 

0 

0 







450 

0 

0 

104 

8 

6 




46 

9 

10 




17 

3 

6 




52 

10 

U 





— 

— 

219 

11 

10 

168 

15 

0 




13 

19 

0 




18 

0 

6 




9 

14 

2 




17 

9 

8 




0 

15 

6 




12 

11 

0 





— 

— 

220 

10 

10 

10 

10 

0 




6 

4 

11 





— 

— 

15 

14 

11 




1005 

8 

0 

80 

0 

0 




6 

1 

0 





— 


91 

1 

0 

22 

0 

6 




82 

7 

11 





_ 

__ 

104 

8 

5 

760 

0 

0 




861 

1 

6 




8 

9 

9 





__ 


1119 

11 

8 


£7770 19 11 


We have eompared the above .tatement with the vouchor., coun^rtoll. «'c’fntTon.oStt 
4 nr tho rAmnininiT httvc boen InsDcctcd and the Bank Balances nave oeen cerunoa vo us oy wie 


O yer UKIIV. o VI UK. 4VVV. V’vuvil -- 

England. Oertifleates for the remaining Investments have boen inspected ana 

23, Ht. Switliin’s I.,anp, London, E.C. (Signed) MIALL, 

2nd May, 1900. 


WILKINS, 


RANDALL & Co.. 

Chartered Accountants. 


Birmingham and Nottingham 
Sections. 


Meeting hdd at Burton-on-Tre.nt on Thursday, April 2Qth 

1900. 

3 . M. C. PATON IN THE CHAIK 

YEAST AS A BY-PRODUCT. 

BY FRANK E. LOTT AND C. O. MATTHEWS. 

{Ahgtraet.) 

Only in recent years has brewery yeast been regarded 
M -aVaUable for purposes other than pitching or 


continuing yeast either in brexvDries, or distiUoriea at home 
and abroad. Now, however, there are not a few industrial 
uses to whicli this valuable substance—Yeast—is put. 

A large and increasing quantity of pressed yeast U 
now being used for the preparation of patent foodstuffs. 

Nearly twenty years ego Mr. Cornelius O’Sullivan 
pointed" out the nutritive value of yeast extraot. In 
1895 Wahl and Henivis, of Chioago, patented a process for 
making “ Bouillon Stock ” from yeast, which has been a 
commercial success in America. In 1897 Guodfellow took 
out an English patent a few months before Mr. C. 
O’Sullivan mmself patented what he had produced many 
years before, uid both these articles have oeen before the 
publio and consumed in quantity. 

Another similar preparation called Vejos was largely 
advertised as superior to the majority of meat extraote. 















































jQn« SO. IMW.) 


Otnr®-IOTJ FIXATION OF NITROGEN. 


m 


In G«many » aimilftr preparation named Sitogen wai 
produced, and probably not a few others of the same type. 
More recently tlm ** Marmite ” Company prepared, and 


Mixed with gypsum or lime, yeast has also been used 
in the preparation of fertilisers, some of which hare been 
patentM. Ammig these may be mentioned ** Plasmite,** 



Farm manure. 

1 1 

Guano. 1 

Frotorex. 

1 Iriterfex. 

M. and L. yeast 

preparation. | 

1 Ynut. 

Moisture. 

Organic matter . 

Contaluing N*=NH*. 

A ah 1 phosphates. 

(other sslU . 

75 

17 

ro 

lift 

7f ® 

16 

52 

17*0 

26) 

6 1 

S4 1 26 

29 1 24 

4*0 1 8*0 

40[« i 

1 

16'2 

82>6 

4-7 

4^7 j- 

60 

46 

4*6 

8*0 \ . 

0*1) * 


100 

100 

100 

1 100 

100*0 

100 


are now manufacturing from yeast the food extract sold 
under that name. 

A comparison of tlio compositions of some of the 
patented proparations is shown in the following table :— 


“Protorex,” and “Trifertox.” The authors have also 
prepared a yoast manure “ M. and L. Yeast Preparation,** 
anti tlie general composition of such fertilisers is ulustrated 
in the ahuve table. 


Water. 

NitruRenous mibstauces . 

<Jarbohydrat«i. fats. A'c . 

Mloeral mutter (phosphates. Ac.) 


Nitrogenous substances . 

Carbohydrates, fats, Ac. 

Mineral matter fphoepliatos. Ac.) 


Meat Extractt and Yeast Preparations. 


Soup from 
beef and 
bones. 

Liebig's 

extract. 

Bovrll. 

Eemmerlcb’s 

extract. 

Vejo*. 

Slt<^ea. 

Marmite. 

94*1 

17-7 

29*1 

16*6 

24*1 

29*0 

26*8 

1*6 

94*9 

27*7 

95*4 

95*9 

48*8 

36*4 

3*7 

24*7 

26*7 

26*9 

22*8 

6*0 

0*4 

0*6 

22-7 

17*6 

2X-: 

17*7 

21*9 

26*4 

100-0 

100*0 

100*0 

lOO'O 

100-0 

100*0 

100*0 


The above Caleulaied to irafer*/rcc Ruhstance. 


27*1 

62*7 

10*2 

42*4 

90*0 

27*6 

80*1 

80*2 

24*7 

42*4 

91*1 

20-5 

47*8 

29*8 

23*4 

01*7 

8*8 

30*0 

6M 

13*2 

&&*7 

lUO-0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 


An interesting comparison may be instituted between 
the composition of yeast and that of fungi, taking the 
mushroom Ayaricus mnipcatris as a type of the fatter 
in an edible form. 

In the following table the composition is returned in 
terms of dry substance :— 


London Section. 


Metiing held at Burlington house on Mondaut May 21af, 
1900. 


Mushroom and yeast. 



Mushroom 
Agar, oompeatris 

Yeast 
N&gell and 
].#0we 
analysis. 

Nitrogenous matter. 

Extractive matter, carbohydrates 

46*1 

47*0 

(including cellulosu) fat. 

48*7 

40*0 

Mineral matter. 

6*2 

7*0 


100*0 

100*0 


Pressed yoast has also l>een employed for the prepara¬ 
tion of cattle foods by admixture with (a) dried grains, 
(b) dried grains and spent hops, (c) malt culms, ground 
cereals, &.c. The composition of two such articles, 
compared with that of other well-known cattle foods, 
is shown in the next table :— * 


MR. A. 0. HALAMON IV THE OHAIE. 

THE ELECTRO-CHEMJCAL PROBLEM OF THE 
FIXATION OF NITROGEN. 

PROF. PHIUPP* A. OUTX. 

English science has contributed largely to the solution 
of the electro-chemical problem of nitrewen. Without 
going back as far as Cavendish's memorable experiments 
on the transformation of nitrogen into nitrous vapours, 
we will restrict ourselves to modem researches; ft will 
be enough for me to mention the name of Sir W^lam 
Crookes, whose experiments of 1893 and whose suggestive 
address os President of the British Association m 1898 
are still present in your minds. Furthermore, there are 
the experiments of Lord Rayleigh (1897) on the oom- 


Ordinary and patent cattle foods (in round figures). 



Linseed cake. 

Hay. 

Dried grains. 

Myer’i 
patent food. 

8u>t«o.. 

Hoiatore. 

n 

1 15 

10 

i 10 I 

li 

Fat and oil. 

10 




a 

Starch and digestible carbohydrates .. 

35 




17 

Woody fibre. 

9 1 




S7 

Nltr<i,enou« mitten. 

28 




28 

Mineral matter. 

7 

11 

BHBB 

mmm 

8 


100 

100 

100 

100 

100 
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GUYE-THE FIXATION OP NITEOQEN, 


Cfune 80 . 1000 . 


bustion of nitrogen. And laatly, this problem has been 
recently treated in a particularly competent way before 
Rcientino circles by Prof. Silvanus Thompson and l>efor© 
the ceneral pnldic opinion of your country by my friend, 
Sir William Ramsay. 

I have followed very closely the development of the 
large Swiss electro-chemical enterprises which utiliso 
hyaro-oiectri<; power. Moreover, for some years past, in 
connection with the “ Socic'stc d'Ktudee Electrochimuiiiefl 
^ Geneve,” I too have been co-operating m researches on 
the fixation of nitrogen on n acnu-industrial scale, tinder ' 
these circumstances. I hope to bo able to securo your 
attention to special points which have stimiilati'd the 
study of this interesting problem in the clectro-ohcniioal 
oiroles of our country. 

Before entering on my subject, T have to ask your 
indulgence in frequently bringing before you numerical 
tables and data. It is, however, the only way of 
empbaaising the fundamental points of this important 
qu^ion. 

I.— Impoiitanck (►f the Problem. 

The part played by nitrogenous bodies in ceononiical 
problems has ht'cn so frequently discussed during recent 
years, that it is unnecessary for me to desenho it at 
length. Certain figures, taken from recent statistioB, will 
suffice as a of the most important economical 

data which dominate its whole study. 

The two principal sources of nitrogonous matter of 
which use is made by civilised nations are nitrate of 
soda from Chili, and ammonium sulphuto. 

In 1905, the entire consumption of Chili nitrate 
wae 1,507,000 tons ; while that of 1890 was l.OOO.CHK) tons. 
Of these 1,607,000 tons, we can reckon about 30<h000 tons 
as having been utilised in chemical industry (HO,(KX) to 
100,000 tons in the United States and the rest in Europe). 

The two principal chemical uses in Europe are: (1) 
the manufacture of nitrites; and (2) the manufacture 
of T)ure nitric acid for explosives, colours, &c. 

The use of nitrate of soda as manure is represented 
by the balance, approximately 1,207,000 tons for 1905; 
tliig consumption in rapidly increnaing, especially since 
a commencement has been macie in the direction of 
applying nitrogenous manures to the eulture of corn 
in the United SiaUm. Recent calculations by M. Vergara, 
which have taken into eonsKieration the increase in the 
consumption of the last few years, indicate the year 1923 
as the date when the Chili beds will he exhausted. 

This date will he still nearer if we accept the statement 
made by Sir William CnKikes, who c&tmiatt^s that the 
quantity of nitraU.» ni«;e88ary to meet the yearly increasing 
needs of tlie “ wheat eaters ” will be more than 12,000,000 
tons after 30 years or so. 

Although not quite so considerable, the consumption 
of ammonium sulphate is by no means less important; 
it is impossible, however, to obtain statistics for this 
product as definite as for nitrate, on which duty is paid 
at the Chili ports of embarkation and on arrival at 
European and American ports ; nevertheless, those most 

S tent to form an opinion, compute that the entire 
;tion of ammonium sulpliato in 1905 reached at 
100,000 tons (others, however, reckon it as high as 
600,000 tons). This quantity is distributed approximately 
in the following projiortions •— 

220,0(X1 to 250,000 in Great Britain. 

100,000 to 120,00<) in Germany.{*) 

70,000 to 80,000 in other European countries. 
W),00() to 60,000 in Amorica.(*) 

The larger part is utilised for agriculture, chemical 
industry using only 10 to 15 per cent, of the total amount 
pr^uoed. Tlio European consumption would not exceed 
360,000 tons.(*) 

A large fraction of this product, namely that manu¬ 
factured in Great Britain, is exported outside Europe, 
particularly to the East. 

This sulphate of ammonia is derived exclusively from 
gas and coke works. Three years ago it was estimated 
that the recuperation of ammonia was only practised in 
about half of the entire number of coke ovens. Since 
then, there has i«en a tendency for it to become more 


general. It will be enough to add that only 10 to 16 per 
cent, at most of the nitrogen contaiuod in the coal is 
obtained in the form of ammonia. 

At the present rate the prcwluction of sulphate of 
ammonia is, how'ever, insufficient to meet the increasing 
needs for nitrogen which we may expect in the future. 

As regardH the commercial value of the nitrogen con¬ 
tained in Chili saltpetre and ammonium sulphate, com¬ 
pared with that of the nitrogen in nitric acid, it may be 
expressed in the following figures which are based on the 
market of Great Britain for 1905 ;— 


Product, 


Value. 


Value of 
1 kilo. N. 


Chili nitrate, containina 1^*5 

net cent. N. 

Sulphate of anmionia, con¬ 
taining 21-2 percent N. 
Nitric acid, conlalnlng 22*2 
per cent, fi. 


lOj. i\d .per cwt. 
£12 IOk. x»pr ton 
£2 per 100 kilos.* 


Is. Sd.c-fr. 1.65 
ls.2id.»«fr. 1.46 
ls.7R=tfr. 2.25 


• CorrespondlDR to 60 fr. per 1(X» kilos of arid of 100 per 
cent. UNOt, a price realised in a great number of factories. Tiiis 
price is a little lower in (iermany. 


The nitrogen contained in nitrio acid lias a higher 
value than that contained in siilnliato of ammonia. This 
can easily he understood, seeing tlial tlio expenses incurred 
in industrial operations for transforming tne nitrate into 
nitric acid must he covered. As to the difference between 
the nitrogen of the nitrate an<l lhat of ammonia, it may 
bo explained by the fact that for the same weight of 
nitrogen, manures containing nitrate give for most agricul¬ 
tural purposes, ond especially for centals, slightly superior 
results to those obtained with ammonium sulphate 
manures. A few years ago a superiority of 10 to 20 per 
cent, was attributed the nitrogen of the nitrate over that 
of the ammonia salt. The differcnco in price is now 
slightly less. 

Having sketched the general position, i£ still remains 
for us to examine how far electro-chemical industry will 
contribute to equalise the insufficiency of nitrogenous 
bodies which is to bo expected in the near future. 

The electro-chemical processes which have been pro¬ 
posed for fixing atmospheric nitrogen are at the present 
moment very numerous. Most of them have as yet only 
boon studied very summarily; several Reviews have 
j published detailed on this subject, of which 

I the following may be more especially alluded to:— 

! Eloctroehemiache Zeitschrifl, 1995 ; Revue gdn^Talo de 
ohimie pure et appliqiK^e (1000): Moniteur do Quesneville,. 
19(M). We will confine our attention to methods which 
have recem^l industrial application, in order to be able to 
throw light on the principal economical factors on which 
final Bupoess depends. The number of these methods at 
tho present day is two : the first produces calcium cyan- 
amide (“ Kalkstickstoff ” or “chaux azotee’*), the other 
I mtric acid and nitrates. 


II.—Calcium Cyanamipk. 

General eonaidtraiions .—In tho course of their researches 
on the cyanides, Drs. Frank and Caro observed that 
barium carbide, BaCj, heated to a hiph temperature,, 
combines nearly quantitatively with nitrogen to form 
barium cyanide.(*) 

IjaCj -P Ng - Ba( CN)2. 

When they tried to apply this reaction to calciurar 
carbide, they were surprised to find that the quantity 
of cyanide formed was mucii less than the theoretical 
amount. Further study revealed the fact that the reaction 
is different from that wliich occurs in the case of barium 
carbide and that in tho case of calcium carbide, it ia 
represented by the equation;— 

OaC'2 ^ 2 “ OaCNj "b C« 

The carbide gives off half of its oarbon and chanpes, not 
into cyanide, but mtu calcium cyanamide. This body 
can bo considered as a derivative of ammonia (cyan* 
amide):— 

NH, NHj-^CN Ca«N—CN 

ammonia cyanamide calcium cyanamide. 
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When oyanamide is heated with water under preaiure, 
ammonia is set free according to the reaction 
OaCNg+ 3 HjO = CaCO,+2NH3. 

When distributed on the ground the same reaction goes on 
more or less slowly, and it is therefore easily understood 
that oyanamide has given very interesting results when 
used directly as a fertiliser. 

Theorotioaliy, the mixture of calcium oyanamide and 
carbon produced by the reaction given above should 
contain about 30 per cent, of nitrogen. As a matter of 1 
fact the content of nitrogen in the raw calcium oyanamide 
is less than this amount, either on account of impurities 
in the calcium carbide or of the changes which it undergoes 
during the process of transformation. According to the 
oonimunioations of Dr. Frank, the content of nitrogen 
varies from 14 to 20 per cent. Tlio product of recent 
manufacture is stated to contain about 20 per cent.(®) 
From tliis it will bo seen tlint this amount approaches that 
of sulphate of ammonia. | 

The economical future of calcium oyanamide is clearly 
dependent on its cost price. According to the manner of 
manufacture this co.st price itself depends— 

1. On the cost price of calcium carbide ; 

2. On the cost price of nitrogen ; 

3. On the cost of transforming tlio carbide into cyana- 
mide. 

Let us examine those throe points 8eparatoIy.(«) 

Calcium carbidc.~~ln 1902, Vogel estimated the cost 
price of carbide i>er ton, without packing, as l>emg about 
250 frs. (£10). This price has since then remarkably 
diminished. This statement can be juslifted ia the 
following manner: — 

Cost price of calcium carbide (without packing): 

frs. 

1000 kilos, lime, at 15 frs. i>er ton. 15 

700 kilos, coke (rotort'Coke), at 25 frs. per ton .. 17.60 

20 kilos, electrodes, at 35 frs. per 100 kilos. .. 7 


■Electric power (1 kilowatt-year) at 50 frs. gives 

2.1 tons . 23.80 

Small expenses:—wage8(8fr8.); mechaaioal power 
for accessory work(^) (transport, grinding) 

(30 frs.) . 38 

•General expenses . 22 

Cost price at the factory. 123.30 


or £4 18s. 8d. 

To this sum of 123.30 frs. must be added the deprecia- 
■tion of the plant and interest on capital, both extremely 
•changeable elements; certain factories have had serious 
^ohnical difficulties when commencing to work, while 
in others, the price of the hydro-electric installations 
much exceeded what had been foreseen. It is diffle^t 
to give a priori a general estimate. On the other hand, 
it is clear that capital actually invested in these under¬ 
takings (if we take into account the reductions of the 
•original nominal capital of the companies) is at the present 
moment (in the larger works) about 2(X>,000 frs. per 
1000 kilowatts, which corresponds approximately to 
100 fra. per ton-year on the finisbod product, of which 
2S frs. represents working expenses. 

Taking into account a depreciation of 8 per cent, on 
the plant (75 frs.) and an interest of 6 per cent, on the 
total capital invested (100 frs.) we ^ve to add to the 


above sum of . frs. 123.30 

For depreciation . frs. 6 

For interest on the capital .. frs. 6 

— fra. 11 

The net price is therefore . frs. 134.30 


or £5 6s. 5|d. 

This price of 134.30 frs. per ton carbide seems to 
me to be at the present day the minimum realised cost 
price, especially if we take into consideration the many 
industrial risks which are practically unavoidable. Accord¬ 
ing to information which I have received, the eniimate 
has only been realised in Europe in a single wetks excep¬ 
tionally well placed In every respect. Only wwks m 
.Norway can perhaps realise slightly better oonditions. 


It is exceeded to a very large extent on the other hand 
in the majority of works. 

Giving full consideration to the average conditions ia 
Europe, it will be wise to consider the cost price as about 
from 140—160 frs. in the beat situated works, rising to 
180 or 185 frs. (185 fra.«£7 6s. 7i^d.) in those plaow in 
less favourable circumstancoa or whose annual production 
is not BO great.(^) 

Co»t price of nitrogen .—It is still difficult to give an 
exact valuation of the cost price of atmospheric nitroimn 
obtained by the liquefaction and distillation of air. The 
calculations published on this subject ere all based on 
installations of coiisidorable size and greatly exceeding 
those wiiioh one might expect for a long time to come 
iu the industrial manufacture of calcium oyanamide. In 
these large iustaUationB the cost price would be only a 
few ionths of a penny per cubic metre or kilogramme of 
nitrogen. For the relatively restricted production which 
we are discussing now, it would be wise to estimate the 
nitrogen at at least 10 centimes, or Id., per kilo.(*) 

Coat price of calcium cyanamifle .—No precise inforraa- 
tion has yet been published oil this subject. It is possible, 
however, to make a first estimate which ought not to be 
far from facts, based on the following consiaerations 

The raw material being calcium carbide, the first thing 
to take into account is the extreme limits of the priee 
this product, n'c., 140 frs. per ton for large scale factories 
and 185 frs. per ton for the average European factories. 
We need not discuss works at vmioh the price woi^ 
exceed 1S5 frs. 

The coat price of a ton of calcium cyanamide containing 
20 per cent. N-*carbide at:— 



140 Frs. 
ti lU. Qd. 

18S Frs. 

£7 Of. 7|tf. 

I ton carbide, coQtaialtig 60 per 



cent. CaC* (*) . 

140 

186 

20U kilos, ultrogen. 

20 

20 

Manufacture, pulverisation of 
carbide, cliargo aud discliargo 



of retorts, heating retorts.. 

20 

20 

Necessary repairs of mills. 


retorts, liquefying machines 

25 

26 

General expenses. 

10 

10 

Packing. 

'franspurt (t). 

20 

20 

20 

20 

depreciation and Interest on 



capital Invested. 

IS 

26 

Cost price per ton . . 

270 

1 815 

The price of 1 kilo, nitrogen ! 

£10 li,. M. 

£12 lU. Hi. 


amounts to. > 

! frs. 1*86 

1*67 

1 

Is. 2d. 

i«. Hi. 


(*) By thu addition of certain salts, such as oaldum chloride 
only 800 kltOB. carbide would be oonsumed; but the value of 
these salts would iiave to be added, from which we can 
the aveirage cost of 1 ton. 

(t) The transport expenses are calculated tot faotoriea worklBt 
on a small scale. For factories working on a large scale, we 
would have to take Into account that me area suppUed would 
be much larger and the expenses of carriage would bs propor¬ 
tionately higher. 

At first sight, the price of a kilogramme of nitrogen 
amounts approximately to the same as that of ammoniaoal 
nitrogen or that of nitrate nitrogen. 

But in order to make an exact comparison we muet 
also take into account the coefficient of the agrioultunl 
utilisation. 

According to the different experiment* the value ia 
not yet determined with great accuracy; it seems to 
depend on the nature of me body and on the manner 
of utilising the calcium oyanamide as manure. The 
figures given are between 0‘64 and O‘06, Chill nitrate 
being taken as unity. Adopting, lor instance, the aven^^ 
0*85, it will be seen that the kilogramme of nitrogen, with 
carbide at 185 frs. per ton, ie already more expeoaive 
than the nitrogen of ammonium sulphate; in this oaae» 
the manufacture of calcium oyanamide appears to be 
industrially possible only with carbide at 140 per ton. 
At this price it is evident that the carbide works hivve 
every interest in using for this purpose only tlM exeew 
they are unable to sell for the produotioQ of aoetylene^ 
carbide intended for lighting pnrpoaee giving them a 
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higher proBt; ftt the present time, this product is token 
on the s-veraae at 200 frs. pr ton (without packing). It 
realises even nigher prices m France and Italy. 

HI.—Euctro-chimicaj, Nitric Acid. 

General conaiderationt. —The second way of fixing 
atmospheric nitrogen baa, as its starting pint, an observa¬ 
tion of Priestley, confirmed and amplified by Cavendish 
(1784), who found that nitrogen and oxygen combine 
slowly under the action of electric discharges to form 
oxides of nitrogen, which then change, by more or leas 
complex chemical processes, into nitric acid, nitrous acid, 
or nitrates and nitrites. The fundamental reaction is 
therefore, according to the happy expression of Rir illiam 
Crookoa a real “ combustion’’ of nitrogen in oxygen. 
But we may add, in order to be precise, that this com¬ 
bustion is “ slow and lazy,” since It goes on only as long 
as the electrical energy continues to act and since it also 
stops as soon as the content of nitrogen oxides in the gas 
has attained a certain limiting value. 

For about 10 years attempts have been made to devise 
a process of manufacture of nitric acid on this basis. 1 
do not intend to describe in detail the various methods 
which have been suggested, but will summarise the general 
conclusions which may be drawn from these researches. 

I should state, however, that the first attempt of this 
kind, mode in Switzerland, was duo to Aloys Naviilo m 
1893, who proposed to me shortly afterword to stody 
this problem in collaboration with him and Prof. C. Eug. 

^”(?he principal results of this collalioiation hovo bren 
ooudetiaed iii patents taken out in 1896 and 1896. in v uich 
we formulated for the first time a principle whicli appears 
to US fundamcntol; it is that the yield is notably mcreuaed 
when the electrodes arc placed tn a narrow port 0 / the 
ehartiber, in which the reuclion tales jjlacc, <n order to 
tubmii the whole. 0/ the gas to the action of the electric energy 
and to draw off as rapidly as possible the gases wtiich 
have been subjected to this action. 

The results of this work were token np in 189(1 by tlie 
“Socidto d’Etudos Electrochimiqucs.” in Genova, and 
tests have been carried out continually since that time on a 
moderately large scale. Other experiments in the same 
direction have been made by tlie Atmospticric Products 
Co., at Niagara Falls (Bradley-Eovejoy method), the 
Oroupe d’lnitiativc,” in Freiburg. Switzerland (methixl of 
KowalAi), and the Hydro-clektrisk Kviclstofaktieselskeb, 
in Norway (method of Eydc and Birkcland). 

Recently we have hoard about projected plants which 
will be worked by Pauling in Austria, and by the 
“Badisohe Anilln und SodaFahrik” in Germany. 

Independently of these developments, which linvo a 
more or less industrial character, very interesting abora- 
torv researches have been made by Crookes (1897), l.ord 
Bavleigh (1897), MoDougal and Howies (IIKKI). Mutlimanii 
am? Hofer (1903), von Lepol (1903). Nemst (1904), and 

Scheuer (1906). , r . 

At the beginning of tliese resoarclies contradictorv 
results were often announced. It appeared as though 
the effects produced would he different, according to 
whether the arc is produced by alternating or direct 
current, or whether the arc is elongated or shortenod. 
Some have recommended currents of small intensity, 
others currents of large intensity. The presence of water 
vapour in the air has sometimes liecn claimed to prove 
fa^urable, sometimes unfavourable. Even the form of the 
electrodes appeared to play a more or less important role, 
To sum up, the combustion of nitrogen at the temperature 
of the electric arc appeared to he subject to very peculiar, 
capricious, and mysterious laws, and seemed to depend 
on new and strange factors. , u 

All the factors mentioned above ore now known to he 
secondary and accessory. The detailed study of the 
problem has proved that the phenomenon is strictly 
governed by the fundamental laws of chemical dynamics. 

This method of looking at the problem has not only 
the advantage of simplicity, but it also furnishes valuable 
(ogi a>t.inp. of the possibilities which may be reaUsed, 
and to far there exists good agreement between theory 
and experimental results. The following discussion is 
baaed auon f^Ut point of view i— 


rwaMirnT. Pbkkomsna Dux to ab Abo ni Aib. 

The chemical phenomena which occur when an oleoWo 
arc passes through atmospheric air, may be snitably 
discussed under three different headings: First, the 
initial reaction : second, the influence of temperature ; 
third, the reverse reaction. 

Initial reaction.—At tlie high temperature of the electric 
arc in air, the molecules of nitrogen and oxygen dissociate 
into their atoms, which is followed by the oombination 
of tliese atoms to form nitric oxide. The reactions are, 
therefore. 


then 


No = 2N and Oo = 2() 


2N-f20 = 2N0 

Like most cliemica! reactions, this reaction is incomplete. 
That means tliat for a given tem]icraUu-o and for given 
initial conditions of pressure, composition, &c., the 
reaction stops when the content of nitric oxide reaches 
a certain value. 

Tlie underlying reason of tlie stoppage of the reaction 
is its reversibility. The stoppage will take place when 
tlio above reaction—the coinoination of tlie N and O 
atoms to nitric oxide—and the reverse reaction—the 
dissociation of the nitric oxide into N and O atoms— 
hold each otlior in equilibrium ; i.e., wlion in the same 
time the same number of NO molecules are formed by 
one reaction as arc dissociated by the opposite reaction. 
The reversiliility is expressed by the equation— 
iNj-1-iOj NO 

It is difficult to measure the content of the nitric oxide 
gas in the state of equilibrium, since in tlie presence of 
an excess of oxygen (which is always the case in thca© 
experiments) the nitric oxide changes rapidly into per¬ 
oxide at temperatures below fltXl*’ or 1)00“ 0. 

N0-l-O = NO2(to) 

The results of analysis are. therefore, generally given 
in the form of NOj. But this does not modify the pre- 
coding conclusions. 

of temperatiire.^Tho reaction proceeds the 
further the liigher the temperature, other things being 
equal. The following figures were found by Nemst and 
controlled by calculation on the basis of the law of mass 
action :— 


Absolute { 

Temp. 1 

Per cent, by volume 
of NO. observed. 

Per cent, by volume 
of NO. calculated. 

• C. 

per cent. 

per cent. 

ISll 

0-37 


20»» 

0*04 

0*07 

2195 1 

0*07 

O'OS 

8200 

5*0 

4*4 


The time in which the limit of NO gas is formed, i.e., 
the time in which the condition of equilibrium is reached 
at a certain temperature, is the shorter the higher the 
temperature. We give sofaie figures of the same author 
indicating the time during which the reaction is half 
oomple^ ; t.e., the time in which half the above limiting 
values are reached. It is 100*0^'' at 1640° and 3*6 tvt 

^^It follows that a double advantage is derived for the 
combustion of nitrogen from the use of os high a tein^ra* 
ture as possible. First, the contont of nitric oxide is 
increased, and, second, the transformation occurs more 

is true that these advantages are portly compen^twl 
by the fact that considerably more heat energy will be 
r^uired at an elevated temperature, since the electric 
arc has to furnish the calories, raising to the derired 
temperature not only the nitrogen and oxygen which 
combine, but also the excess of the two gases which do 
not combiiic, A careful calculation shows, howevw, 
that the larger expenditure of energy req^^ at the 
higher temperature represents an expense which is more 
than counterbalonoed by the better ofiRoienoy obtained 
thereby. The use of a high temperature is therefore 
an advantage. 

Prof. FT HBbM(«) g>»®» ‘It* foUowin* figure* i 
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1 kiiow»tt>y«M (of 365 dart of 24 hours each) can 
theorstioall^ yirid tho foUowiug maximum amounts 
of nitrio aoid % combustion of atmoapherio nitrogen: 
1860 kilos. HKO, at 4200° C. 

819 kilos. HNOj at 320(f C. 

A decrease of the temperature by 1000° C. results, there¬ 
fore, in this case in a reduction of the efficiency by more 
than 60 per cent. 

Reverse feartion.—‘The formation of nitrio oxide at 
the high temperature is followed by the dissociation of 
the oxide into nitrogen and oxygon during the period of 
cooling. 

This is a necessary consequence of the laws of ohemioal 
d 3 mamics applied to reversible reactions. If, for instance, 
the fundamental reaction 

is carried out at a temperature of 3200°, whereby the 
limit of formation of nitrio oxide in volume is 6 per cent. 
(Nemst’s figure), and if the gas mixture is then cooled 
very slowly to 2200 ® and etiuiiibrium is again established 
at this temperature, the volume of the NO will be reduced 
to 1 per cent. During the slow reduction of the tempera¬ 
ture by 1000°, therefore, 80 per cent, of the NO which 
was produced Iwfore at 3200° is lost. This in the phenome¬ 
non of the reverse reaction. 

We have already seen that by raising the temperature 
equilibrium establishes itself with greater speed at higher 
than at lower temperatures. In tiio same way, when the 
temperature is diminished, the reverse reaction proceetls 
more rapidly at higher temperatures than at lower 
temperatures. This is also a consequence of tlio general 
phenomenon of reversiliility. 

It follows that the most dangerous temperatures— 
those in which the reverse reaction during cooling will 
undo what has been performed before—are higher tem- 
perotures, near the temiierature of the primary reaction. 
From this results the necessity of cooling the gas mixture 
as suddenly as,)>os 8 ible from the temperature of tlio arc, 
in order to brin^ it in the shortest tiossible time to tem¬ 
peratures at which the velocity of tlio reverse reaction is 
practically zero. In the case of combustion of nitrogen 
this condition is realised more easily, for the reason that 
below 600° NO combmee gradually with the excess of 
oxygen to form nitrous vapours which escape the reverse 
reaction. 

In practice, the tendency has been to obtain this result 
first by rapidly sweeping the gases out of the region of 
action of the arc, while more recently use has been made 
of electrical or mechanical devices by which the arcs 
were successively lighted and interrupted several thousand 
times p^T second, or the arc has been forced to play in 
different regions of the space. In all these oases the gas 
mixture which has been brought instantaneously by the arc 
to a very high temperature is also cooled instantaneously 
in the mass of surrounding cold air, and the effects of 
the reverse reaction arc, if not suppressed, at least con¬ 
siderably diminished. 

To sum up, the fundamental considerations which 
govern the combustion of atmospheric nitrogen are the 
following: First, it is necessary to work at a high tem¬ 
perature in order to increase the efficiency and the velocity 
of the reaction; second, to cool tlie gas instantaneously 
in order to avoid the reverse reaction. 

It is at once evident that it is rather difficult to realise 
simultaneously these two conditions in practice. Accord¬ 
ing to whether the cxjierimenters Ixave satisfied more or 
less one or the other condition, tlie results have apparently 
been contradictory. This explains the very peculiar 
results to which we referred above. 

The gases obtained in this way contain some 1 or 2 per 
cent, by volume of nitric oxide when they pass out of 
the arc chamber, and must then be treats in order to 
transform the nitrio oxide gas into nitric acid or into 
nitrates and nitrites. These operations are more of 
chenucal than of electro-chemical interest, and it will 
1 m sufficient to indicate their principle, although the 
practical operation involves certain diffioulties. It is. 
indeed, necessa^ to handle a considerable dead weight 
of inert or indimrent gases, fiy cooling the nitric oxide 
gas, NO is transformed into NgOj and K 8 O 4 as soon as 


the temperature fsUs below 500° or 600°. Proper leactkn^ 
with water, or with alkaline solutioos (caustio soda, lime 
water, Ao.), give either dilute nitrio acid or nit^tes or 
a mixture of nitrates and nitrites. 

We may finally call attention to a characteristic feature 
common to all the methods which have been studied. 

Whatever may be the method which is adopted, whether 
with direct current or with alternating ourrent, or with 
rapid electric oscillations in air in motion, or whether the 
electric discharges are displaced in space, the arc, in order 
to be liphlod, requires a higher voltage than that which 
is Buffioieiit to maintain it in a state of stability after it 
has once been established. It is, therefore, necessary 
to install between the source of olectrioal energy and the 
arc chamber either a considerable resistance with direot 
current or one or several induction coils with alternating 
currents or oscillatory discharges. From a praotioal 
point of view, this means that in the arc only a 
iraction of tlie nominal capacity of the dynamo can 
be utilised. With alternating currents, for example, 
there will always be a considerable phase difference, 
measured by a power factor which has of^n a rather 
unfavourable value. Estimates of installations must take 
this point into account, since it amounts to an increase 
in the cost of dynamos, and, therefore, in the cost of 
electrical energy. 

The extoiKlon and expensive researches of recent years 
have, therefore, very greatly simplified the understanding 
of this problem which formerly was so mysterious. It 
may be interesting to state what has been accomplished 
in practice. 

In respect of the cost, the sources of information 
arc much less numerous than in those which concern 
calcium carludo and, consequently, cyanamide. The 
problem of the fixation of nitrogen as nitric acid presents 
many different features. Noverthelesa, several impor¬ 
tant publications relative to experiments carried out in 
Norway, on a very considerable scale, furnish very 
interesting information as regards fixing the cost price 
of olectro-ohemical nitric nitrogen. 

This cost price appears to depend in the first place 
upon factors easy enougli to determine. In reality it 
is simply a question of provoking a partial oxidation of 
the atmospheric nitrogen by submitting the air to the 
action of electric energy and thou combining the oxides 
of nitrogen thus formed with water and oxygen in order 
to obtain them in the form of nitrio acid ; by neutralisa¬ 
tion with lime we could got, if wanted, calcium nitrate; 
in Norway, they use an excess of lime and produce a 
basic calcium nitrate containing about 75 per cent. 
(N08)jCa (12 to 14 per cent N), with about 2 per cent. 
CaO in excess. 

It is rare to find a chemical process so simple; the only 
expenses to be consideretl are, on the one band, electric 
power and, on the other hand, current manufacturing 
expenses. Finally—an occurrence practically unique in 
the industrial w'orld—'the cost of the raw material is zero, 
if it is simply a question of preparing nitric acid, and U 
almost negligible when nitrate ot calcium is product. 

Let U 8 examine these different elements one by one. 

Electric energy ,—Tao most favourable results os yet 
published indicate a production of 900 kilos. HNO| 
per kilowatt-year, measured at the arcs (Eyde and Birk- 
fand). (All the yields are calculated as nitric aoid of 
100 per cent. HNOj.) Prof. Haber has calculated a 
theoretical yield of 1800 kilos, per kilowatt-year. Acooid- 
ing to Prof. Witt the quantity of nitrio aoid obtain^ at 
Notoden during last summer amounted to between 
600 and 600 kilos, per kilowatt-year. In one of their 
patents the Badisehe Anilin und Soda Fabrik mentions 
that they obtained 650 kilos. 

At the ‘‘Sooi^Ud’EtudesElectrochimiques” at(^neva, 
with extremely simple and cheap apparatus, we have 
obtained a yield of about 400 kilos.' of nitrio aoid. 

It seems then that we may take a prodaotion of 500 
kil^ HNO 3 per kilowatt-year as being a fair average. 
This production may be greater or less according to the 
degree of simpHciiy of the apparatus employed. Without 
doubt, the yield will lie oertamly increased tn the future; 
in xeality we are only in the introduotory stages of tl^ 
industry. 
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Recovery of the oxides of nitrogen, —Th® procois of 
recovery whiofi ha« been, up to the present, adopted by 
different experimenters is based on the absorption of 
these oxides by water. Prof. Witt states thai, approxt' 
mately 95 per cei»t. of the nitrogen oxides thus formed 
At Notoden are recovered. 

In realitv the recovery is not so simple as it might appear 
at first sight; for the chemical mechanism of the fixation 
of nitrogen oxides by the eiemouts of water is extremely 
complex. 

At Notoden, the products of tlirco furnaces, each 
700 h.p. (500 kilouttttfi), are conducted into a system 
of two parallel scries of five granite towers, each of which 
has a capacity of 40 cb. m. ; in each of the series the last 
tower is filled with milk of lime in order to retain the poorer 
^asos. The capacity of the syst/om is thus 400 cb. in. ; 
Its power of ansorption amounts to 5*3 kilos, of HNO 3 
per cubic metre in 24 hours. This corresponds approxi¬ 
mately to the ca))acity of production in lead chambers 
(2 to 4 kiloK. jier 3 m. of chamber, acid of density 1-5 to 1*C), 
which is equal to from 2 to 4 kilos, per cubic metre. 

As the result of the rosearcheH made by the Soc.ij^tt'’ 
d’Etudes Electrochimiques,” it is more advantageous 
to employ sulphuric acid as abaorl>er; the power of 
al>sorption of this latU?r being in reality much greater 
than that of water. On the otlier hand, the methods 
of absorption by water are capable of considerable 
improvement. 

The “Soci 6 t 6 *’ is now engaged in Rtutl)ring certain newly 
patented processes by which either dilute nitric acid of 
50 per cent. HNOg is dinn'tly produced, or fuming nitric 
Aoid containing 90 per cent. HNOg. 

The plant built in Norway, which represent nearly 
0*3 cb. m. oapacity per kilowatt, seem to be somewhat 
expensive, especially if we take in consideration ail the 
accessories they demand (tubulated cooling system, 
extensive canali'sations for both gases and liquids, venti¬ 
lators, pumps, &c.). No actual figures have as yet been 
ublished as to the cost of that plant; but their principal 
imonsions being given, it is not difficult to estimate 
approximately the cost; it must reach to between 300 
to 400 frs. for each kilowatt used in the funiaoes. The 
sum necessary to keep all this material in repair ought 
to be a considerable fraction of the current expenses. 

By the recuperation by means of sulphuric acid, I 
estimate the capital invested at 200 frs. per kilowatt. 

Having established these points, we find that the cost 
price of a ton of nitric acid is represented by the following 
ngures:— 

frs. 

Electric energy at 50 frs. per kilowatt-year for a 


production of 600 kilos, per year. 100 

Repairs. 40 

Vr^ages and general exjionses . .. 10 

Depreciation and interest on capital at 6 per cent, 55(^2) 

In francs. 205 

In £ Sterling . £8 3a. 5d. 


To this price of 205 frs. we must add the expenses of 
pAokins and transi>ort; these will bo entirely different 
Aooordutf to the form in which the product is delivered. 
Tb|ifa7 allows us to distinguish the two following princi¬ 
pal Alternatives :— 

1, When the nitric acid is transformed into calcium 
nitrate; in tliis case there are approximately the follow¬ 


ing additional expenses:— 

frs. 

lime, 0‘45 ton at 15 frs. the ton and handling 

Iberoof . 15 

Packing (air-tight drums)... 28 

Transport (the same figure as for cyanamide).... 20 

63 

Expenses of production ... 205 

Price per ton HNO 3 delivered as nitrate of cal¬ 
cium .-. 268 

£10 Hs. 6d. 

Cost price of nitrogen per kilogramme in the 

same form. 1-25 

or la. 


2. When the nitric aoid is delivered direct as aoid (in 
particular as concentrated nitric aoid). In this oase it 
would be enough to add to the above-mentioned sum 

of . frs. 206 

The expenses of packing and transport .. frs. 50 

Price per ton HNO 3 delivered as nitric acid,. frs. 255 

or £12 2s, 

Price per kilogramme nitrogen .frs. 1.15 

or li^d. 

We have already mentioned that the actual value of 
nitrogen pi>r kilogramme is the following 
1.55 Its. in Chili nitratessls. 3d. 

2.25 frs. in chemical nitric acid sc Is. 7^d. 

On coinparing those figures wo may conclude that 
oluctro-clioniical nitric acid can compete successfully with 
the bust two products. Besides that, the price of electro- 
oheiiiical nitric nitrogen per kilogramme is practically 
tbo same as that of tlie nitrogen ooiitamed in calcium 
cyanamide prepared from the excess in the manufacture 
of carbide (1.35 frs.), it we do not take into consideration 
an agricultural coefficient of tbo cyanamide. 

IV.—FnTtTRB Prospects. 

If we attempt to compare the characteristic features 
of the two principal mothods of olectro-ohomical fixation 
of nitrogen, which occupy at the present moment the 
attention of manufacturers and economists alike, wo 
observe in the first place that the yield per unit of electric 
energy is superior in the cyanamide process. 

Yield in nitrogen per kUowatUyear. —With one kilowatt- 
year electric power, we obtain 2 tons carbide t= 400 kilos, 
fixed nitrogen.(**) With the same power wo obtain 
0*5 tons HN 03 «ni kilos, fixed nitro|:en. 

Nevertheless, the cost price per kilogramme of fixed 
nitrogen is no higher in the electro-chemical nitric 
acid process (without taking into account an agricultural 
coefficient for cyanamide) 

Cost price per kilogramme fixed nitrogen. —By the 
cyanamide process, carbide at 140 frs. a ton »1.35 frs. ; 
carbide at 186 frs. a tonsil.58 frs. By the electro¬ 
chemical nitric acid process, as basic nitrate of calcium 
s: 1.21 frs .; as nitric acidsl .]5 frs. 

Profit per kUowaU installed. 

(The capital invested for one kilowatt installed is almMt 
the same for the two processes, that is 200 to 300 fro., or 
£8 to £ 12 ). 

With cyanamide. —Nitrogen sold at the price of that 
of ammonium sulphate: 400x(1.45—1.35)n40 frs.s:: 
£I 12 s. 

With nitric acid. — (a) Nitrogen sold at the price of 
that of Cliili nitrate: lllx(1.55—1.20}»38.85 frs.«c 
£1 11 s. lid. 

(b) Nitrogen sold at the price of tliat of nitric acid: 
lllx{2.26—1.20)*116.65 frs. ==£4 12«. 5id.(i*) 

The lower price of nitrogen in nitric aoid is due to the 
fact that the yield, although smaller in the last-named 
process, is greatly compensated for by the extreme 
simplicity of the operations and also inasmuch as it is 
unnecessary to take the price of raw materials into 
account. 

If w'o consider the matter, it is really impossible to 
imagine more simple operations than the oxidation of 
atmosiiheric nitrogen and the subsequent absorption of 
tbo oxides of nitrogen formed. 

Nitric nitrog'^n offers in itself several important ood- 
nomical advantages which it is interesting to examine 
briefly. 

To bomn with: as regards agricultural needs it is 
evident tnat oalcium nitrate, closely related as it is to 
sodium nitrate, has before it almost unlimited prospects 
which are daily increasing. It is already well known 
that all nitrates of alkalis or of lime arc as good manure 
as the nitrate of soda. 

In the second place, eleotrn-chemioal tiitrio nitrogen 
has before it an extremely brilliant opening, tiirough its 
tale in the form of nitric aoid, which represents in Europe 
alone a market of about 200,000 tons. It looks as if 
it w'ere an eoonomioai error in this new industry to supply, 
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)o the Snt pl&oe, nitrate oi oaJoluin, u is done in Norway, | 
instead of nitiic ooid. The nitrio aoid leaves a greater I 
tnergin for profit as has already been shown. Onr prinoi- j 
poi efforts ought, therefore, to be concentrated on the 
manofaotnre and sale of this acid, winch would make it ! 
possible for the factories to pay off rapidly the capital i 
invested on the initinl plants, at the same time perfecting > 
the technique of the processes. It is all the more to the \ 
interest of tliis industry to follow this branch, since the 
uses of nitric acid are continually increasing and others : 
ore to be expected as soon as its price has sunk lower. 

To continue, as regards the future of the two industries, 
we think that the development ought not to be considered 
as that of two rivals in the usual sense of the word. 

The principal aim in the development of the nitrio 
industry should be that of the production of nitric acid, 
at the same time with a view to iucroasing the yield. 

It will have consequently before it u very large future, 
in the manufacture of nitrate. 

On the other hand, the cyanamide industry is destined, 
at first, to be linked with the carbide industry ; consider- i 
ing the actual cost price of calcium carbide, it will scarcely i 
be possible to develop this industry anywhere but in the ; 
neighbourhood of carbide works, possessing favourable 1 
economical conditions: and even then it would only 
employ the oxeess of carbide not absorbed for lighting j 
purposes. We have already observed that the sale of j 
carbide for lighting is much more remunerative. If all ! 
the circumstances arc not especially favourable, the build- j 
ing of large carbide factories, destined exclusively for the ! 
manufacture of cyanamide, seems to bo more or less j 
hazardous; especially if we take into consideration the | 
diminution in price of nitric nitrogen, which can be con- | 
sidered practically certain to take place in the more or less i 
near future. Other considerations, which will be examined | 
a little later, give further weight to this argument. 
Although limited in this way, I consider that the field I 
for activity still remains very large. j 

Finally, I Should like to add that it is all the more in 
the interest of these two growing industries not to con¬ 
sider themselves as rivals, for they can benefit by working 
hand-in-hond with a view to a better utilisation of the 
atmospheric elements—nitrogen and oxygon—as I have 
already suggested in my lecture before the Society Hel- 
vidigue des Sciencct Naturellea. In the cyanamide in¬ 
dustry, the atmospheric oxygen is actually lost; whereas 
it might be employed with advontage in the manufacture 
of electro-chenucal nitrio acid, in which the addition of 
this gas to the atmosphere constitutes a favourable factor 
in increasing the yield per unit of electric energy. 

Captivating as the prospects are which are open to these 
two young industries, it may bo well to glance at several 
exterior factors liable to promote or retard their develop¬ 
ment. 

We have just indicated the importance of liquid air in 
tlvis respect J it is certain that every progress realised 
in this branch ought to bo considered as a factor favourable 
to the rapid extension of the proocsses of electro-chemical 
fixation of nitrogen. 

A question not loss important conconis the production 
of electric energy, which is indispensable to the extension 
of these processes. It is certain that the first nitrogen 
works will make use of this energy at a low price, furnished 
os it will be by large hydro-electric stations; however, 
we must not deceive ourselves and certainly not forget 
that this source of energy is more limited than is gcnermly 
realised. The hydraulic forces still available, and at the 
same time favourably situated, reach in Europe a power 
of several hundred thousand kilowotts—at most one 
million. Although it is true that they constitute a reserve i 
Buffioient to fix a quantity of nitrogen corresponding to a ; 
very large port of the present European consumption of 
nitrates and ammoniaoal siJts, still they would not lie 
sufficient to meet the larger consumption which we may 
consider as a certainty In the near future. 

Our attention is therefore attracted to the problem of 
the economical production of energy by means of motors, 
employing in some form or other (vapours, poor gases, 
Sto.) coal power. The progress made in this branch 
during the last 20 years has lieen so considerable that 
we may contemplate its future with coiiSdence. 


In this respect, the important mdustrial researches of 
Dr. h. Mond, seem to me to have indicated the funda¬ 
mental principles by means of which electric energy will 
certainly he furnished in the future to the electro-chemical 
industry in coimtries which do not possess hydraulic 
power. These methods, based on the reenperation of 
nitrogen, are doubly interesting in connection with the 
subject which is occupying our attention. It is. there¬ 
fore, indispensable that we ebould pause hero for a few 
moments, loss in order to fix the details with whioh 
you arc already acquainted, than to emphasise the 
immense future which awaits these processes ; end here 
let me express my thanks to Dr. Mond and to Mr. Emile 
Mond, Managing Director of the Power Gas Corporation, 
to whom I am indebted for several of the following par¬ 
ticulars. 

Dr. Mond's system consists in producing gas from 
gas-producers under conditions which permit the recovery 
in the form of ammonia of the gi oator part of the nitrogen 
contained in the fuel and in utilismg afterwards this gas 
in gas engines, wliicli, in their turn, drive dynamos.(l») 

In the case of especially powerful producers, moist sir 
is passed through the incandescent coal (up to 2(j tons of 
water per ton of coal). This operation ought to be con¬ 
ducted at not too high a temperature. After the gases 
have been scrubbed in appropriate apparatus, from 
60 to 70 per cent, of the nitrogen contained in the coal 
is extracted as animnnia ; tills represents on the average 
40 kilos, of ammonium sulphate per ton of coal. 

The system is applicable even to combustibles of very 
inferior quality.(ii>) The calorific power of the toil 
being approximately 0780 cal., the beating power of the 
gas would be 77 jier cent, of that of the coal. 

From the economical point of view, these most remark¬ 
able results may be interpreted by one or other of the 
fallowing possibilities:— 

(o) Either the combustible gas is reckoned at the 
ordinary price of general production; in whioh case the 
cost price of suliihate of ammonia amounts to £4 per 
ton (Journal of Clas Lighting, 1903). 

(b) Or wo may deduct the profit arising from the sale of 
ommomum sulphate from the cost price of the motive 
power generated by gas engines; a fact which is distinctly 
in favour of the gas engine. 

If we apply the preceding data to the average con¬ 
ditions ill Euroiie for the production of electric energy 
in power stations producing several thousand h.p, by gas 
engines, and if we reckon at £14 per eleotrio h.p. the cost 
of the outfit, the price per electric h.p.-year would amount 
to about £3 with fuel at lOs. a ton. 

The industrial Mond-gas plants which have been built 
in England realise conditions very similar to those which 
we have just indicated. The price per h.p. (electric) is, 
1 understand, approximately £2 15s. a year, with fuel at 
7 s. a ton. 

If we apply this last figure to the cost price of eleotro- 
cheroical nitric aoid, as we liave already estimate it, the 
latter would amount to 326 frs. (£13) a ton; in whioh 
the fixed nitrogen would be 1.58 frs. = Is. 2d, the kilo. 
This is about the pi ice of the (Thill saltpetre nitrogen i 
it leaves, on the other hand, a very interesting margin 
for the production of nitrio acid. 

If we take into consideration the enormous advantages 
which the chemical industry will gain in mannfoctuimg 
those products in the neighbourhood of centres of con¬ 
sumption, we shall be able to appreciate without difficulty 
the very great interest attaching to tlie development of 
these metliods. 

'^eir importance is still farther enhanced by the poe- 
sibility of producing ammoniacal salts in enormoue 
quantities if we remember that the world’s consumption 
of coal is now not far from one million miUion tons a 
year.(i7) 

It is scarcely necessary to add that this produoti(m 
of amraouia will furnish the electro-chemical nitric aoid 
industry with facilities for producing ammonium nitrate 
at a low jOToe. Tliis latter, among all the nitrogenoue 
bodies destined for agriculture, is the one which is best 
adapted to long distance transport, thanks to its high 
percentage of nitrogen. At the same time it is &e 
nitrogenous fertiliser par aetditnee. 
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Th® following table shows the percentage of nitro^n 
contained in the various nitrogenous bodies under con> 
sideration:— 

Nitrogen 
per cent. 


Sodium nitrate . 16*5 

Ammonium sulphate. 21*2 

Guano . 10—15 

C^alcium cyanamide . 14—2(» 

Calcium nitrate . 17*1 

Basic calcium nitrate (Norway). 13—14 

Nitric ecid HNO^ . 2*2*2 

Nitric acid of 96 per cent. 21*1 

Ammonium nitrate . 35*0 


Such are» gentlemen, tlio difTcrent proMjx'ctn of liie 
near future, presented l)y the prol)lem of the fixation of 
nitrogen. To what degree and how soon will tln^y ho 
realised ? That is a question diflienlt to answer. Although 
the value of tlie numerous figuren wliieh I have given is 
rather comparative than absolute, it remains an indis* 
putable fact that at the present day this branch is really 
and effectively open to industrial methods, which will 
shortly assure the civilised world of a supply of nitrogen 
which it will no longer be able to extract from the 
exhausted reserves in (’hili. 

The principal part of the nitrogen will be derived from 
tbo atmosphere : electro-chemistry now’ being in a con¬ 
dition to fix this precious element. On the other liand, 
we can foresee that coal also, which lias already jiroved 
of such importance in our ccotiomicnl development, will 
not lag beliind in this conquest, to wlu<’h. furthermore, 
contributions w’iJl certainly i>c made by rational methods 
of liquefying air and so separating its elements. Final 
success is, in a word, dependent on the expansion and 
development of the most modeni discoveries of science 
and of applied cliemistry. It is on this final suceoss 
that the future of the civilised world depends, and I 
think, gentlemen, that tliese considerations are siiflicionlly 
important to attract and hold the attention of your 
Society. 

I should like to add my conlial thanks to the Society 
for having given mo the opportunity of bringing before 
them a problem which has occupied my attciitiou for the 
last 10 years. 

i *) M, Frank (Ztsrlift. ftir angew. Chem.. 190R, p. 836) recently 
Icatttd that agricultural needs in Ctermany absorb 200.000 
tons yearly. Prof. Witt gives only 90,000 tons In his report 
on the Paris Exhibition of 1900. 

(*) 40,000 tons according to a recent publication (Electro¬ 
chemical and Metall. Industry, 1906. p. 121). 

{•) Thoio estiraatea comprise only the consumption of aramonitim 
sulphate. In order to obtain the total consumption of ammonium 
we must add to these figures the amnionlacal liquors used in the 
soda factories, which employ the Bolvay process, j^ccording 
to Mr. Ernest Solvay (Congress of Jierlin, 1905). the entire pro¬ 
duction in 1902 of soda by tne ammonia process reached 1.610,000 
toiu). Tilts figurt^ ought to be still fairly exact, os shown by a 
eommonlcatlou fur which t un obliged to Mr. Armand Solvay. 
On the other hand, Mr Bchrelh states that the minimum loss 
of ammonia is 0*76 kllc«. per lOO kilos, of soda, from which we 
can deduce an average loss of 1 kilo. In tills case the ammuma 
consumed by the Solvay Soda Works would be 16.100 tons, which 
cewresponds to about 77,000 tons of ammonium sulphate. 

(*) This proems was patented by Ucadmati and Parker, and 
is in operation at the works of the Scottish ('yanide Company, 
at Leven. Flfeshire. 

(•) This high percentage of nitrogen is obtained only with 
calcium carbide of good quality. 

(•) In giving the foUowiug figures, 1 have endeavoured to make 
an estimate which shall not ttrr on Ute optimistic side. I have 
preferred to place a somewhat iilgh price on the power and on 
the raw materiais. and to make the conditions os far ns iKwslble 
comparative. If any of my figures require correction in a more 
favourable sense, 1 shall be the first to express satisfaction. 

(^) In this case the price is restricted to factories working 
on a large scale; it reaches a much higher figure for smaller 
institilations. 

(*) The chief Improvementa Introduced since 1902 into the 
manufacture of calcium carbide may be summarised as follows :— 
The quantity of raw materials employed (lime aud coke) has 
somewhat dinunUhed; per ton of carbide* 1100 kilos, of Ume 
and 760 kilos, of coke were then deemed sufflolent: the most 
important reduction relates to the electrodes. By more rational 
construction of tlie furnaces, a saving of 10 to 20 Idlos. has been 
effected in lime and carbon, at least in making fused carbide: 


some works have succeeded in making a saving of even more 
than 20 kilos. On the other hand, tiie manufaet^ of electrodes 
has been centralised more and more la special worlu. and ^ey 
are now sold to carbide manufacturers at a price on delivery of 
95 to 40 fn., instead of tiie 60 or 60 usosi some years ago. 

In the early days of the manufacture of fused carbide {carburt 
fout^) (the inanoiacture of oaket is being given up), only 8*5 
kilos, of 80 per cent, carbide was produced By 24 electric kilowatt- 
hours. However, by careful supervision, by improvements in 
furoaoes, and especialiy by the use of greater electric power (500. 
1000 and 2000 kilowatts), the yield has been incresMa to 6 l^os. 
per 24 kilowatt-hours, or 2*1 tons per kilowatt-year; it is said 
that some works obtain even more. 

The cost of electric ener^ must be taken at a very low figure, 
for tlie manufacture of carliide has stopped except in works very 
favourably situated m this respect. Several worta in cental 
Europe reckon that their electric power costs not more than 
50 per kilowatt-year. 

(*) It is necessary to note that a carbide factory of 5000 kilowatts 
power, able to turn out 10,000 tons carbide a year, and disposing 
of, for instance, 20 per cent, of its proiluction to transform U Into 
calcium cyanamide. namely, 2000 tons, would consume only 
400 tons of nitrogen—in other words, a little more than a ton 
a day However. In accordance with the calculations published 
the nitrogen could not bo obtained at a price of a few centimes 
the kilo, unless tlio daily production reached 40 to 50 tons. 

(i<>) Romo Huthuro have ansumed that nitrogen peroxide is 
directly formed Hut this assumption is untenable in view of 
the exptTTimcnta of Hichardson, who found that the gas NO* 
dissociates completely into NO and iO* at a temperature between 
600 * and 600 “ c , which is much below the temperature of the 
electric arc. 

(^1) F. Haber, Thcrmodynamlk tcchnlscher OMrcaktlonen 
(Mtlnchcu. 1906), page 261. 

(**) This is calculated on a capital of 200 frs. per kilowatt, 
instead of from 300—400 frs.. to make allowance for the improve¬ 
ments resulting from the rational recovery by means of sulphide 
acid. 

(‘•) Or 280 kilos, if the percentage of nitrogen Is only 14 per 
cent. 

(**) This figure is certainly too high: If the production of 
electro-chemical nitric acid is realised on a largo scale, the price 
of this product will become lower. 

(*•) The consumption of gas is 66 cb. ft. per B.H.P. hour, i.e ., 
about 71 cb. ft. per electric h.p. hour. 

(*•) Thus with coal of 62*09 per cent. C and 10-42 per cent, 
ash, it was possible to convert into gas 67*38 i>cr cent, of C, 
wlicrcas 5*31 per cent, remained lu the ash. The gas so obtained 
contained (in volume) :—CO, 11 per cent.; H*. 29 per cent.; 
CHj, 2 per cent.; CO*. 16 per cent.; N*. 42 per cent. One ton 
of the fuel pnvluced 39*59 cb. m. of this gas. saturated with water 
at 15* r.; lU calorific power was 1917*8 cal. per cb. m. 

(*’) The recovery of the nitrogen, applied to only one-tenth 
of this consumption, wltliin the limits of the Mond's process, 
would give about one million ions nitrogen per annum, i.e., four 
times about the actual consumption of nitrogenous bodies. 


Discus.sion. 

Tho Chairman read a telegram from Dr. Frank, 
of Charlolfenburc, regretting hia inability to bo preaent. 
He was glad to add, however, that bis coUoaguo, Dr. Caro, 
had 8i>eoially come to attend the meeting. He also read 
letters from Lord Rayleigh, P.R.S., and Dr. Ludwig 
Mond, F.R.S., expressing regret at their inability to b© 
present. 

He felt sure that the discussion would be free from bias 
tow’ards any particular process or patent. They were 
there to dis^russ, in its broa<loBt nossible aspoots, a question 
of enormous importance, namely, whether or not it was 
practicable from an industrial point of view to supply 
nitric acid in a form which could bo obtained from tho 
atmosphere, instead of being dependent on Chilian nitrate 
as they were to-day. Amongst other points raised, the 
question of the transport of nitric acid ap]>earcd to demand 
consideration, and no would like to Wr th© views of 
technologists as to whether or no there were diffloulties 
attending the transport upon such a scale and over great 
distances of nitric acid of such strength as 1*6 ap, gr. 
He did not suggest it could not be done. There were 
questions in connection witlx transhipment, &c., which 
should be discussed. With regard to the cyanamide, 
the author had treated that as a by-product, resulting 
from tho surplus production of carbide, and he had takS 
the price of th© latter without packing at something over 
£5 a ton. Those might be the conditions obiatniog to¬ 
day, but many of them would have read of propositioxui 
to which practical effect, he understood, was about to be 
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ran to produce carbide at a rery much lower price, 
id if that proved to be correct, he would augRest that the 
atement tkat cyanamlde would come out at about the 
.me {^oe as nitrate of soda would require serious modift' 
ition. He should also like to hear what such authorities 
. Hr. Voelcker and Dr. Hjw had to say with respect 

• the stability of cyanamide possessed of a definite 
anurial value at the place where it was used: such 
ability had, he understood, been questioned. The prices 
Kin which the author had based nis nitric acid compari* 
ins appeared to bo taken upon the present price of 
trate of soda, and one would like to know whether, in 
ew of the suggested competition, in respect of 200,000 
■ns per annum to commence with, those interested in 
trato would be content to remain passive, or whether 
lere was a possibility of a reduction in price, and to 
hat extent it could go. What was the margin of reduc- 
cn possible in that connection ? Even if this process 
ily effected a serious reduction in nitrate, it must react 
vourably to the whole community. They would like 
' learn more about th(5 wear and tear of the furnaces 
bich had been described, and how long they had been at 
ork on a sufficient scale to make a fair estimate in this 
rection possible. 

After Dr. DiVRBft, as President of the Society, had 
.pressed a welcome to the distinguished visitors. 

Sir William Ramsay said he wished to make a slight 
irrection; it was not Cavendish who first discovered 
le union of nitrogen and oxygen by the spark, but 
riestley, as Cavendish himself acknowledged. It was 
ue that neither of those experimenters knew what they 
ere doing. They were deming with “ phloj^istioated ’* 
id “ dephlogisticated air ” ; still, the credit was due 

• I^riestley for tlio original discovery, thougli groat progress 
as made by Cavoiidim, in his remarkable researches. The 
bairman suggq^ted that, supposing this new scheme came 
to force, and calcium carbide could bo made at a very 
w figure in Norway, whether that would not throw so 
uch on the market that it could not all bo taken up for 
i^bting purpoffes, and that a great deal would be available 
T the procfuction of cyanamide, or that possibly it would 
i so. But there was a counter consideration. 

Calcium carbide gave a very cheap light, and from 
le country-house jHiint of view, illumination by it* use 
as by far the simplest method if one excluded the oil 
mp. Now, if the price of calcium carbide wore reduced, 
le consumption would go up enormously, because what 
ilita,tcd against its use at present was its high price. 
%lcium carbide at its present price when interpreted into 
^uros would represent coal gas at about 8s. or 10*. 
ir thousand, and that was rather a deterrent for the 
’oprietors of small country houses. He believed, how- 
'or, that if oaloium carbide were made cheaper, a great 
crease in consumption would take place, and that again 
ould militate against its use in any large proportion 
r manufacturing calcium cyanamide. 

Hr. N. Caro said the Chairman had correctly pointed 
it that tho question whether the processes for the 
nation of atmospheric nitrogen became valuable, would 
spend upon whether these procossos were economical, 
e believed it to be of importance, therefore, to correct 
ime of the statements of the author, on the pound of 
*actical experience. He would not criticise the figures 
ven for the process of obtaining nitric acid from atmo- 
iherio nitrogen, as ho had had no practical experience of 
le process, but ho would point out that in these figures, 
te not Inconsiderabie cost of concentrating the dilute 
lid seemed to have been omitted. On the other band, 
) could furnish some information as to the cost of manu- 
oture of tho product, obtained from oaloium carbide 
id nitrogen, called Kalkstiokstoff ” (crude oaloium 
ranamide). The cost of manufacture of carbide given 
irresponded in general to that obtaining in praotioe, 
2 ., a yield of 2*1 tons of carbide per Idlowatt-year, 

' a cost of 140 franoB per ton, with eleotrio energy at 160 
uios per kUowatt-year. This cost was not, nowever, 
le actual fint cost of the carbide, bnt repreaented also a 
rtidn profit for the carbide manufacturer, so Giat it 


would be possible to count on carbide at this price, even 
if it were bought from a carbide factory, and not spirally 
manufactured in the oaloium cyanamide works. The 
statement of the lecturer that one ton of carbide was 
required to obtain one ton of crude calcium cyanamide 
was not correct, only 800 kilos, of 80 per oenU carbide 
being necessary, f.c.. one ton of carbide would yield 1*26 
tons of crude oaloium cyanamide containing 20 per cent, 
of nitrogen. The statement that the nitrogen used in 
the process cost 10 centimes per kilo, also nmed oorreo- 
lion. The nitrogen was isolated from the air either by 
chemically fixing the oxygen, or by meohanioal means, 
by Linde’s process. The cost of the latter process varied 
according as electric power or coal was iiseci. Linde him¬ 
self stat^ that oxygen obtained by his prooess, even when 
a tolerably dear fuel was used francs per ton), oewt 
about 6—7 centimes per cb. m. Since for each cb. m. 
of oxygen about 4 ob. m. of nitrogen would be obtained, 
the price of 10 centimes per kilo, for nitrogen, given by 
the lecturer, was much too high. The other estimated 
general expenses were also muck too high. These varied 
according to local conditions, but practical working had 
shown that the cost per kilo, of nitrogen oombii^ in 
calcium cyanamide was considerably less than the 1*35 
francs given by the author; indeed, the manufacture 
of crude calcium cyanamide would still be remunerative 
if the price of nitrate-nitrogen fell to I franc, per kilo. 
For nitrate, on the oiher hand, tlie position of affairs was 
very different; the very accurate, exhaustive investi- 
ations of Sempors and Michels (Z. Berg.-Hiitten-o. 
alinewesen, 1904. 359) had shown that the price of Chili 
saltpetre could not fall below 20 francs per KM) kilos., free 
at London, that is, the Chili saltpetre industry is capable 
of existence only with a prioe of 1.35 francs per kilo, of 
nitrogen. This fact would furnish an answer to Sir W. 
Ramsay, who inquired as to tho prospects of the oaloium 
cyanamide manufacture if the price of Chili saltpetre fell 
below its present value (1.55 francs per kilo, of nitrogen). 
Calcium cyanamide was a substance which could not only 
be used directly in agriculture, for which purpose it was 
eminently suitable, as it contained a high percentage 
(20 per cent.) of nitrogen, which was not r^ueed on 
keeping, and gave in practice results at least equal to 
those obtained with sodium nitrate and ammonium 
salphato, but which could also serve as raw matmial for 
the preparation of numerous other nitrogenous com¬ 
ounds, ill which the price of 1 kilo, of nitrogen was muoh 
igher than in calcium cyanamide. The crude oaloium 
cyanamide, oonsisting of a mixture of oaloium cyanamide 
and carbon, was suitable for tho hardening of iron. The 
separated carbon was of a grapbitio ebaraoter. and the 
calcium cyanamide belonged to that class of carbon- 
nitrogen compounds capable of yielding carbon (in the 
form of graphite) to iron. A mixture of orudo oaloium 
cyanamide and a flux has been prepared under the name 
Ferrodur,” and has proved excellent for hardening iron. 
Pure cyanamide and its polymerisation product, dicyan- 
diamide, obtained from calcium cyanamiao, form the raw 
materials for the premration of a large number of im¬ 
portant substances. From cyanamide, urea and guanidine 
are prepared. Dicyandiamide may be used as an addition 
to explosives; it does not reduce the shatteriim effect of 
the explosive, os large quantities of gas are evolved in its 
decomposition, but it diminisheK the temperature of the 
products of explosion. According to the most recent 
investigations of Professor SoalltazzonI, dicyandiamide 
should also tie the most active product for a^ieultural 
purposes, as calcium cyanamide. when applied as e 
manure, is first convert^ into dicyandiamide. If that 
observation were confirmed, dicyandiamido would repre¬ 
sent a fertiliser non plua ultra, since, owing to its eon- 
taining dfi per cent of nitrogen, the expenses of freight 
and transport would be reduced to a minimum. A 
further application of cyanamide rested on the foot that 
its alkali salts served as good condensing Oj^enta in the 
preparation of indigo from phonylglyoin. Caloinm 
cyanamide was also largriy used for t^ technical manu¬ 
facture of evanides. In the fused state calcium cyanamide 
reacted with carbon, with the formation of C 3 ranide, and 
this prooess was now used cm the large scale for the manu¬ 
facture cd potassium cyanide. By the action of steam 
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on calcium cyanamide the whole of the rntrogen wae 
oonvertod into ammonia. Since ammonia wae converted 
into nitric acid under the iritiueiice of catalytic agenta, 
and the oxygen necoesary for the reaction was available 
after the separation of the nitrogen fron) the air in the 
manufacture of calcium cyanamide. this latter compound 
might also be looked upon as an intermediate product 
ill the manufacture of nitric acid from atmospheric 
nitrogen by a method which would probably Ive more 
economical than the direct combustion of nitrogen in 
oxygen. In the preparation of calcium cyanamide. and of 
ammonia and nitric acid therefrom, the power-consuming 
reaction was that concerned in the manufacture of carbide. 
Theoretically 1400—1500 kilos, of nitrogen could be fixed 
in the form of calcium cyanamide per kilowatt year ; 
actually, 2*5—2‘r» tons of calcium cyanamide were ])ro- 
ducod, that is, 500 -520 kilos, of nitrogen fixed. Accord¬ 
ing to the figures of Haber and Miithmann and Hofer. 
only 380 kilos, of nitrogen per kilowatt-year could be fixed 
by the direct combustion of nitrogen m oxygon, and 
actually only 140 kilos, of nitrogen were so lixed in prac¬ 
tice, The calcium cyanamide process hud thus attained, 
in practical working, a yield of nitrogen fixed, considerably 
higher than that theoretically possible by the direct 
process. In conclusion, the speaker claimed that the 
process devised by Prof. Frank and himself for the fixation 
of atinoapherio nitrogen by carbides, together with its 
numerous extensions, rejiresented a ^nettiod of utilising. 
In the future, atmospheric nitrogen both for agricultural 
purposes and for chemical industry. 

Dr. J. A. VoBiX’KBH said that the subject from its 
agricultural bearings was most interesting. All the 
attempts which had been ma(^ to supply nitrogen tor 
the farmer’s use resolved themselves in a question, as to 
the Chairman had said, of economy in production, and 
when, alt was said and done, and although great hopes 
had been raised bv Sir William Crookes, jieople wore apt 
to be led on a little too far in their conclusions. He did 
not think that even if nitrogen could l>e supplied free from 
the atmosphere a solution would bo found for the nianv 
di£BcaIties attending farming at the present lime, 

’it would certainly form an advance, and an important 
advance, though its ultimate success had to be considered 
purely from the economical point of view. The present 
iiubjeet resolved itself into a consideration of whether 
either of the two materials mentioned in the f>aper they 
had listened to could be produced at a cost less than that 
of other materials which the farmer was in the habit of 
using at the present time. Naturally, too, there came 
the question of the practical utility of the two materials 
for agricultural use, and having had some experience 
with one of them, he might l>e allowed to bricHy mention 
what this had been. Ho far, experiments with calcium 
ovanamide had not borne out the expectations held forth. 
Tmere were difficulties undoubtedly with respect to its 
keeping. He had had to do with calcium cyanamide 
which nad boon produced in Germany, and after keeping it 
and testing it in the second year, he found that it had lost a 
considerable amount of its ammonia. Moreover, exjjeri* 
ments in the field with cyanamide in comparison with 
eulphato of ammonia had led, at the best, to what must be 
called uncertain results. Both at Kothamatoad and at 
Woburn cyanamide had been tried, and although it was 
not considered desirable, before making further trials, to 
publish the actual figures obtained, be must say that 
the results wore not favourable to the cyanamide. He 
had not as yet had the opportunity of trying nitrate of 
lime, but so far as he might be allowed to draw a com¬ 
parison between this and cyanamide, iiis own inclination 
wonld bo very much in favour of the calcium nitrate, 
and still more, of the basic calcium nitrate as made in 
the improved way which Hr. Messcl had suggested. It 
seemed to him on general grounds that the nitrate of 
lime was the more natural form in which the material 
could be utilised by the plant and be handled by the 
farmer, and theRi was. to his mind, no reason why it 
should not act as well as nitrate of soda, the value of which 
was universally recognised. Further, the presence of 
lime, especially for land in which lime was wanting, 
would prove an additional benefit. He rather looked in 


that direction, than in that of cyanamide, for any reallv 
practical application of this new discovery, but it ml 
resolved itself, as he had said, into a question of the 
price at wdiich the calcium nitrate could be produced. 
He could not form any idea as to how far the figures set 
out Tcpres(uited the real state of affairs, and he should 
have liked more definite information on these points, 
for it was there that the difficulty would bo found. If 
the estimates for production, repairs, general expenses, 
and tho other items of packing and transport were really 
correct, well and good : but if they were not, the farmer 
would undoubtedly still keep on using nitrate of soda 
as before. 

Hr. Beunaru Hyer said the matter, in this stage, 
was esMontially a problem of chemical en^nooring. It 
was no longer a question of chemistry. They knew all 
about the application of nitrogen when they had it, 
and what they w-anted to know how was, what tho pros- 
wi're of getting it economically in either of these 
ways. He thought the calcium nitrate w-as more likely 
to bo useful to the farmer, but they required to know 
whether these early developments were going to be 
practically developed, and they would need a good deal 
of exjierience before that could be decided. 

Mr. BiNoiiAM said the author had correctly stated that 
the whole «|ueation of the cost of the manufacture of 
nitrate of lime was based on the cost of the carbide, 
and he thought these figures of the manufacture of carbide 
were entirely illusory, it was quite true Hr. Caro had 
considerably improi^ed tho aspect of tho subject, but 
from his statements it appeared that he employed a 
very poor carbide, 08 per I'ent.. which at present could 
not possibly be sold for use in acetylene lighting. So 
that tile suggestion made by Sir VV’iliiam Kanisay that 
the surplus production could be used for making nitrate 
of lime, to a great extent fell to tho ground. Ho 
must point out tliat there was only one carbide factory 
in Norway and Sweden which could obtain lime at 15 frs. 
per ton. At most places it cost nearly double that 
figure, chiefly owing to the fact that to get good 
acetylene carbide tho raw material had to be imported 
from foreign countries. The point ho wished to make 
was this: the author hod very correctly stated that 
there were some carbide factories which could make 
rt kilos, of carbide per kilowatt-day, but there was an 
onormoiiM difference between this amount and 2*1 tons 
per year. If you divided the latter figure by 0 kilos., 
that meant a working year of 350 days. He did not 
know of a single carbide factory able to work 350 days 
consecutively night and day, and in his opinion, it was 
very risky to count uixm such a basis. Tuere might be 
factories in existence, he lielioved there was one, which 
did 8ueofte<l in working 360 days. There were waterfalls, 
like one which was now being harnessed in Norway, 
(riving about 100,000 horse power, and if they could 
harness two or throe thousand they could, as a rule, 
reckon on getting power all the year round, especially 
if the plant were duplicated. But if that were done, 
the figure of 6 frs. for depreciation was absolutely out of 
the question. Even without duplicating the plant, 
assuming all went well, the figure of 6 frs. for depreciation* 
was, in nis opinion, much too low. Still it was fair if 
you took a poor carbide of 80 per cent. ; and if it was 
possible, which be believed it was, to uso a carbide which 
was not suitable for lighting purposes, containing a high 
jieroonlage of phosphorus, you might produce carbide at 
£(i a ton. and he l>elieved that was the figure originally 
calculated by Hr. Frank; at any rate, it was the figure 
contained in some pa|>er6 sent him. At the same 
time, no doubt, the fact that tho extra cost of carbide 
was to a great extent neutralised, as Hr. Caro had pointed 
out, by the much higher yield of nitrate of lime outained 
from a ton of carbide than was shown in the figure, 
therefore it really seemed possible that the end figures 
might actually be obtained in practice. 

Mr. R. J. Friswkix said a very important remark fell 
from the author when he oailed attention to the fact, 
that if power were raised by Mond gas as it stood at 
present, they would have tlm cost per kilo, of nitrogen 
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fixation coming out at about 16 pence. That wai the | 
price which he calculated in hi* taole aa being the price | 
per kilo, of nitrt^n from Chilian nitrate at about £10 6#. 8rf. | 
a ton. Of cK>ur8e, it was a moot point whether that prioo i 
was one capable of much reduction. When h« was 1 
engaged in the manufacture of nitric acid, ho devoted 
some attention to that point, and found that with the 
prices at which the nitrate was now being introduced into 
Europe, there were large numbers of beds of Chilian nitrate 
which were said to be not worth working. It was really 
only a few of the deposits which paid to work at present 
prices. So that unites that [trice was artilieial, there did | 
not seem any very great margin for reduction. Owing | 
to the enormous troubles which appeared to accompany j 
the production of electricity in mountainous countries by 1 
means of water power, they were driven to look to its | 
production by means of producor-gaa. There was still I 
a great deal to be done in reducing the price of power 1 
generated in that way. Professor (>uyo correctly stated i 
that at present it costs about 60.^. per borse power per 
year, but there was no doubt that when improved methods 
of scrubbing producer-gas were introduced, so as to get 
bettor results in gas engines, that price could bo consider¬ 
ably reduced. If that were so. then they would have an 
opportunity of reducing the cost of the oxidised nitrogen. 
But after all, that was a comparatively small matter 1 
compared with another point. All the author’s j 
calculations were based on tho production of 500 kilos. | 
per kilowatt-year of nitric acid. If, theoretically, it was , 
possible to produce 800 kilos, jwr kilowatt-year, that j 
meant that at present they were only producing five- 1 
eighths of the possiblo amount. Evidently there was j 
great room for improvement in tho yield of the nitric ‘ 
acid. Taking that in conjunction with a higher power 
from engines driven by producer gas, it appeared to him 
that the possibility of the prcsluction of nitric acid by such 
moans was extremely hojxiful. 

Mr. W. F. llpiu said he would like to look at tho matter 
from the general point of view, namely, tho great advances 
which had been made in industrial chemistry through 
either of these processes. They had now in their hands 
such means of fixing tho nitrogen of the air that it was 
only a que.stion of cost, and in this they were getting so ■ 
close to the natural sources of nitrogen, that it became a | 
question of fractions of a fK*nny only. This question of | 
the fixation of nitrogen had always been a fascinating one 
for chemists. The very first practical fixation was by a 
French chemist in 1777. Instructions were issued in 
thot year for the management of the “ nitri^res ” for the 
proihiction of saltpetre in France, when the supply was 
cut c)fT through our British Navy. They then formed 
those nitre plantations, and used their sewage to make 
saltpetre for the preparation of gunpowder. That was a 
practical utilisation of their sewage which was the iK^ginning 
of the fixation of nitrogen, and also of tho baoterial treat¬ 
ment of sewage on a large scale. He did not think Dr. 
Caro, although he had given one or two of tho applications 
of calcium cyanamide, had fully done justice to the develop- ; 
meats which were possible with that extremely interesting 
product He heard Ur. Frank’s paper at Home, and he ' 
mentioned guanidine, and some other substances which j 
^ould be produced in a very simple way from the calcium , 
cyanamide. Also with regard to the production of | 
nitric acid, tho oxygen which was a waste product in 1 
distilling liquid air could be used for producing nitric acid j 
cheaply. This process of Dr. Frank could produce . 
nitrate of lime, ammonia, or calcium cyanamide. These | 
were all products which could be used industrially on a 
large scale, besides other substances which were useful 
OB raw products for fine chemicals. All were interested 
in the cheap production of nitric acid from a national 
point of view, for, not having the means of producing it 
in our own country at present, we were entirely dependent 
on foreigners for the supply of the chief material for our 
national defence, and it was only by the introduction of 
Bach process^ as this in our midst, on the industrial | 
Bcde, that we should be rendered independent in oui ! 
national ^fenoe should be we attacked. | 

Mr. 08CA» GtiTTHAKir said, with regard to the deotric j 
prodaotion of nifrio acid Inmn the air, the author had | 


made the cheapest m^tbla calculations. The electric 
power at 60 frs. per kilowatt-year was perhaps posiiMo 
m Switzerland or Norway, but if those who produced 
electric power there would cidoulate very carefully, they 
would find that after some years when their repiurs 
increased and dilapidations were coming on, when the 
atmospheric and otaer occurrences would multiply, which 
Mr. Bingham had mentioned, 50 fra. per kilowatt-year 
was an im|>osaibilitv. Another item which was quite 
impossible in his opinion, having himself managed works 
in Switzerland, was 10 frs. Tor wages and general 
ex)wnses per ton of nitric acid. The mere handling of a 
ton of nitric acid cost more than 10 frs.; he did not 
consider oven the question of packing, because he took it 
they must find some mivans of utilising tho nitric acid on 
the sjiot. 

Then there was the cost of 205 frs. per thousand kilos, 
of mono hydrate, but in what form was that obtained? 
Not at all as 1’5CK) acid. There was no means at present 
known of producing nitric acid by electricity in a concen¬ 
tration of 1‘500 sp. gr. All that was possible with every 
treatment known to the industry of the engineer was acia 
between 50 and fiO per cent. Then there was the cost 
of £10‘2 for a ton of mono hydrate, in a form in 
which it could not be sold at £2 nor hundred kilos, as 
stated, which was the price in England, or at a cost of 
£14 per ton, as it was in similar places as those where 
tho electric nitric acid was supposed to be made; but it 
was in a form in which it vfM worth a great deal less thui 
£14: in a form in which it could not bo sold at all in most 
cases, l>ocause there were no means of oonsuming 50 per 
cent, acid to such an extent. Thus, in all these oaloula- 
tions which were brought forward by aU these leotursn 
and writers, every one n^ made the same great mistake. 
1’urniim to the question of cyanamide, he fully believed 
that Vt. Frank and his assistants were approachioi 
the subject in a scientific manner, and that in 
spite of all the enormous initial difficulties, riie;^ 
were getting wonderfully well on the way to pro¬ 
ducing something of extraordinary value. He had nc 
wish to say that in these initial stages in whiob thej 
were—for they had only erooied one works of a larg< 
character, comparatively recently—they had sucoeedw 
in producing their product in the cheapest possibh 
maimer. He believed that, like everybody else, they would 
after years of experience, succeed in making improvement 
which would enable them to supply what was reouired 
No doubt the calcium carbide industry, which had alreadj 
achieved such good results, would continue to improve 
The cyanamide jirocoss was capable of great develop 
ment in many ways, applicable to so many industries 
that there was no question that it was one of the moei 
important inoiganio oompoimda which bad been brough 
to their notice for some time. It was only fair to givi 
Dr. Frank and his collaborators time to show what thej 
could do. He could not go into the question of coBt 
because the figures wore only known to Dr. Frank am 
his colleagues, but sfH^aking from what ho saw on, th< 
subject, it was not yot such sji might induce agrioulturalist 
to take the product in place of some form of nitrate 0 
soda. This brought him to the lost point. AU tfa 
figures were given as in England, but, on the other band 
they wore compared with the cost price as in Switzerland 
or Norway, wliich woe quite right. Still, nitrate of sodi 
cost the same, probably a little more, in Norway than h 
England, and therefore you could compare it, althougl 
you could not compare nitric acid. Nitrate of soda a 
a matter of fact hau not always been 10s. 4£f. a hundred 
weight; ho had known it a grout deal less, in fact, no 
long ago it was only 8«., and it had dropped within a fei 
days nearly 1^., so that tho whole calculation would b 
thrown out. Be that as it may, be should be oonfrontoi 
with the objection that with the increased oonsumptioi 
of nitrate of soda for agricultural purposes, it was Ukriy i 

f o higher, and the deposits of nitrate of soda being at 
'rof. Guye said, on tho jpoint of exhaustion, they wotil' 
find it going higher stiil. But those who said that 
forgot that in Chili an enormous quantity of nitrate 0 
eooa was thrown away every day. They were reaU; 
working in the manner best ohoraoterised by the Germa: 
mining expression Raubbau,” robbing the ground^ 
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they only took out the best parts of the deposits, and 
those that could not be worked were thrown back into 
the trenches. Was it not more likely, with these luillions 
of tons of inferior oaliohe lyins about, that one day a 
ohemist would find means of extracting them profitably ? 
Was it not within practical bounds to ship that waste 
caliche to other countries and bum it in a mixture with 
flome organic combustible lying about in millions of tons, 
like peat, thereby utilising both in a manner l^est calcu¬ 
lated to give the best results ? Could they not in this 
way obtain by-products os valuable as were obtained 
by coking coal, or might not Dr. Mond make um* of that 
and proauce a gas which would surpass oven his own 1 
Much as electricity had done, much as they ha<l redm ed 
the cost of electrical bleach and other )>roduots. he did 
not think yet that olo<’tricity was capable of playing 
that r61e in the pr(Kluet>on of manure, which some thought 
or that chemical products like calcium cvanauiide (u>uld 
aii^iersede in a hurry those natural resources like those in 
Chili, which were certainly well worth a study. 

Mr. H. 1>E Mosknthal said he would only refer to two j 
points, one of whicli had becMi mentioned by Mr. Cuttmann. j 
namely, that the acid produced was only TiO per cent., i 
which would have either to be concentrated, or treated j 
in some way. The other fioint was in answer to a q uestion 
the Chairman asked. Strong nitric acid was trans[K>rt<‘d 
in Germany by rail in tanks. 

l^of. H. E. Armstrong said, no doubt these two 
processes were of great inteix'St, and marked an important 
step forward in tlie jmssibilily of dealing with atmosjihenc 
nitrogen and making variou.s new- comfiounds, but he 
coultf not help thinking a great deal of care needed to he 
exorcised liefore coming to anJI definite conclusion with 
regard to the use of this new material for manunal pur¬ 
poses. Dr. Voelcker had already called attention to the 
tact that the results obtained in this country had not 
been altogether satisfactory, and even supposing they 
hod been during a year or two. they would have to await 
the result during a series of years. They had to learn 
whether a soil would bear the continued alkaline treatment 
which it would bo sulijected to if this were used. Tlu^v 
knew already it would not hoar continued treatment with 
sulphate of ammonia; they knew that sodium nitrate 
was a very su{>erior manurial material on account of its 
inertness in many respects, and that it was very favour¬ 
ably contrasted with ammonia salts, and this material 
might suffer from a like objection. But one could not 
help feeling that the jiroblem was a much bigger one than 
that. Not only might a great deal be done in the direc ¬ 
tion Mr. Reid had said, and if they coukl be as thrifty as 
the French were, and go back to the old treatment, 
and save a great ileal of the nitrogen now thrown away, 
it would be of great imi>ortance : but there hail also been 
dlteovored, within rtx^ent years, methods of fixing nitrogen 
in the soil by the agency of bacteria. No doubt that 
subject was in its earliest stages of investigation, but 
there was no reason to suppose that ill the future tliey 
might not discover in the humble bacterium a means of 
carrying on the necessary manufacture within the soil 
its^f locally all over the world. That was the solution, 
he took it, to which the agriculturalist looked forward. 
And that would seem to be tlic natural solution from that 
point of view. When the supply of Chili saltpetre was 
exhausted as a means of making nitric acid, this process 
would have an enormous value, but he could not help 
thinking that this discussion had a more or less academic 
value. In this country it had an altruistic as well as an 
economic side. He thought they ought not to allow 
coal to be used for purpmies of this kind; the supply was 
AO short that it ought only to be manufactured in 
countries where water power was available, and the 
discussion ought to be adjourned to Canadian and 
South African districts. In this country he did not 
himself think they should allow even Mond gas to bo 
used for such a purpose. 

Prof. Ouye wrote as follows in reply 

** J^si tr68 vivement interess^ par lea diverses obser¬ 
vations pr^sent^ k la suite de I’expos^ qui je viens de 


taire du probl^me electrO'Ohixnique de I'azote. Ne 
pouvant, sans abuser de votre temps, revenir sur les 
diverses observations, je me permets de renvoyer k la 
publication detail!^ de mon manuscrii qui comprendra 
quelques notes justificatives a Tappui d^ chifira que 
i’ai donn^. Je tiens seulement k faire remarquer que 
le prix do revient du carbure do calcium tel que je I’ai 
dtabli correspond tr^s semblement k oelui des limnnes 
fabriques de TEurope Contrale, avec d^ variantes dans 
I’importanoe relative des divers facteurs, mais sans 
changement appreciable dans le resultat final. Eu oe 
qui eoncerno les gisemonts du Cliili, los renseignements 
qui nront 6t<^ fournios confirmont I’opinion qui a 
emise ce soir d’aprds laquelle les frais d’extraotion sont 
aiijourd’hui plus clevis qu’autre fois et lie pormottent pas 
(i’entrevoir la possibilito d’une baisse appreciable dans 
le prix de vente do ce produit. 

“ Kn terraiuant, je tiens encore k insister sur le caractkre 
eomparatif dos calculs i^ue J’ai present*^, les reaultats 
abHolus pouvant suivant les circoiistances etre plus ou 
moins largement modifies. Mon but a 6te surtout de 
poser line question, et non de la r^soudre.” 

(Translation.) 

“ T have Iteen much interested by the various observations 
made at the close of the account of the clectro-chemical 
problenj of nitrogen which I have just given. As I 
cannot venture to occupy any more of your time, I will 
only refer to the details which will appear in print, and 
which will justify the figures which I have given. I 
will only remark that the cost price of calcium carbide 
which 1 have mentioned is practically that of well-placed 
and successful works in Central Europe, which vary 
among themselves as to tlie relative iinportauoe of certain 
factors, but yet winch show close agreement in their 
final estimate. Ah to the Chili deposits, data with which 
I have been furnished, confirm the views which have been 
stated to-night, namely, that the cost of extraction is 
now higher than formerly, and that no drop in the price 
of Chili nitrate is likely to occur. 

In concluMion, I must again insist on the purely com¬ 
parative nature of the figure.^ I have given ; for ciroum- 
stances must necessarily modify all absolute figures. 
My object has been rather to state questions for discussion 
tiiau to answer tliem. 


New York Section. 


Mtcliny hdd at ChcMidi Club, on Friday, April 20fA, 1900. 

DR. RUSSELL Vi, MOORE IN THE CHAIR. 

NOTES ON THE OXIDATION OF LINSEED OIL. 

BY A. H. SABIJT. 

« 

It has long been known that linseed oil dries by com¬ 
bining witii oxygen, and that in so doing it gains in weight. 
At least one competent authority says that in drying it 
gives utT water and carbon dioxide ; but, as this latter 
assertion seetUH incompatible with the gain in weight 
which all observers have recorded, the fcnlowing experi¬ 
ment has been made to test the truth of the assertion. 

Six weighed class fiasks, of about 600 o.c. oapaoitv each, 
were fittra with rubber stoppers, through each of which 
passed two glass tubes, one reaching near the bottom of 
the flask ana the other about an inch below the stopper. 
These tubes were bent, above the fiasks, at right anjpen, 
so that they could be joined with bits of rub^ tubing, 
so that a current of pure air could be drawn through the 
whole. To remove moisture and carbon dioxide, the air 
was first passed through jars filled with calcium chloride 
and lumps of caustic potash ; and on leaving the apparatus 
it was again passed through a calcium chumde tube aad 
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•'M.astio potash. One of the fiaak« wu than filled with 
pure raw linseed oil, from which it was poured into the 
aecoz^ fiask) and so on until each flask had been wetted 
with the same oil. The flaaks were drained, weighed, and 
then set up, in series and connected as indioatea; then a 
slow current of air was drawn through the apparatus 
by a filter-pump. It was anticipated that in about 
ten days the oil film would be dry» and then the flasks 
would be again weighed, also the drying lul>e, and the 
csurbonio aotd estimated. Considerable care was taken 
to make the joints tight, although, as the whole aj>paratu8 
was open to the air at one end, leakage was not exjiected. 

The oil did not, however, uniformly wet the inside 
of the tiasks. but the film at first formed broke up and 
athered into drops, and a little ^xk) 1 of oil formed at the 
ottom of the flask. The flasks were new and clean. 
After a day or two the oil in the first flask began to bleach 
and in due course dried, as was shown by the formation 
of a film of linoxyn, and then dried still further, as indi- 
oatod by the shrivelling and WTinkling of this film ; and 
all this time, which was al)Out t<^n days, the oil in the 
other flasks was not acted on. Th(«ii the oil in the second 
flask began to bleacdi, and dried; then the oil in the third 
flask; and, after more than two months, the oil in the 
sixth flask was finishetl. Kvidently something was done 
to the air in passing through a flask containing a 
few hundred mgrms. of oil which prevented it from 
oxidising any more oil. This seems remarkable, and 
worthy of record. Possibly it was the removal of ozone ; 
if this should be shovrii to be true it would account for 
the fact that oil dries more rapidly out of doors than 
within, and this is true whether it is m the sun or not. 
These flasks were not in direct sunlight, but were in a well- 
lighted room, and directly under a sky-light. 

When the calcium chloride and the potash were 
examined, it was found that they hod gained in weight 
far more than was possible to account for except by 
leakage; but this is not remarkable, as everyone knows 
who has tried Uo make joints tight for a long time; so 
the original purpose was defeated. 

When the flasks were re-weighed it was found that in no 
two of them was there uniform percentage increase of 
•weight of oil; and the extremes, which were in adjacent 
flasks, differed so much that one had gained two and a 
half times as much as the other, the figures being 10*1 
and 2fl*5 cent. Yet it was the same oil that was put 
in all these flasks : and the amount which remained in 
the several flasks was about the same, being about 300 
mgrms. 

After this, the stoppers wore removed from the flasks, 
which were then hung up, mouth downwards, for several 
months, and occasionally weighed ; no im^iortant changes 
•develo^ieil. They were then cleaned and re-weighed, and 
the original \^'()^ght8 were thus verified. 

An attempt was made to repeat this experiment with 
greater care, but after a time leakage developed and the 
experiment was abandone<i: but as far as it went it 
agreed with the one <lescribed. 

In connection with this it may ho well to refer to the 
work of U. Keppelcr, in his studies on the Hargreaves 
aulphate process, as reporteil In “ Chemischo Industrie ” 
for 1905, No. 6, page 173, whore ho says: “ Oxygon, 
tinder the influence of certain treatment or of some sub- 
atances, loses its property of readily effecting oxidation, 
and heating the oxygen reduces its oxidising power." 

It will be remembered that ozone is destroyed by heat 
•or by contact with rubber, or other oxidisablo inatt>er. 

Dr. P. C. MolLumiSY said with reprd to the atmos¬ 
pheric oxidation of tinseod oil, ho had himself found that 
the same sample of linseed oil would at different times, 
and under conditions that were apparently the same, 
absorb very different percentages of oxygen, or at least 
that the increase of weight on drying was very different. 


Obitaary. 

SIR CHARLES TENNANT. BART. 

Sir diaries Tennant of the Glen, Poebleshire, was 
the grandson of Charles Tennant, the ** Wabstor 
Charlie ” of Robert Bums. Charles Tennant gave 
up weaving for bleaching, and removed nltiiuately 
to Glasgow. There in 1787, the fathor-in-law of 
James Watt, inventor of the steam-engine, had 
begun to bleach linen by the aid of " Eau de Javelle " 
obtained from Paris. ‘ Charles Tennant with his 
partner Knox, improved on tins by ))roducing a more 
portable form of oleoching agent—“ chloride of 
lime ” or ** bleaching iM>wdor. With this invention 
commenced the history of the St. KoUox firm, which 
became one of the largest in the world. John Tennant 
succeeded his father. Charles Tennant. Sir Charles, 
the second son of John Tennant, was born in 1823. 
Following his school education, he received a busmess 
training as an a})prentioe in Liverpool, and then 
return^ to Glasgow, where he at once made his 
mark, •winning success and fortmie by the exercise 
of business qualities of the highest oi^er. In 1878, 
he took over the nianagemont of the 8t. Hollox works, 
of which there were nrancliea at Hepbum-on-TTOe 
and Manchester, and salt works at Haverton Hill, 
Durham. 

The Steel Company of Scotland was originally 
formed in 1872, with Sir Charles Tennant as ohairnian, 
for the manufaotui'e of malleable iron, and also steel 
(by the Siemens-Martin process), from the purple 
ore forming the residue of the pyrites supplied by the 
Tharsis Cumf)any. after burning in the kilns and 
extraction of con{>er and sulphur. Though the 
malleable iron scueme failed, the Steel Company 
did not, and mild steel was produced for ship¬ 
building and engineering purposes. Sir CharlM, 
whose energy had overcome all difficulties in this 
direction, hdd the ciiairmatiKhip of this Steel Company 
till 1894, and became thereafter honorary president. 
He was the first chairman of the Tharsis Copper 
Company, and was a prominent figure among the alkali 
manufacturers of the United Kingdom who purchased 
the copper pyrites minea in the south of Spain, which 
had failed in the hands of the French companies. 
The enormous concern, which was the emtoome of 
this purchase, was worked up under his able direction. 
His own firm, Chas. Tennant, Sons, and Company, of 
St. Kollox, was the principal one of the 40 engaged in 
the production of Leblanc soda, which entered inte 
combination ns the United Alkali Co., limited, in 
November, 1890, Sir Charles being elected the honorary 
president. Among the other pwts which ho occupied 
at one time or other, were the vice-ohairmanshin of the 
North British Railway, the chairmanship of Nobel’s 
Explosives (k>mpany, and the chairmanship of the 
Umon Bank of Scotland. Sir Charles Tennant was 
an original member of the Society of Chemical 
Industry, 

He received a baronetcy in 1885. He sat in the 
House of Commons from 1879 to 188fi. 

Sii' Charles died rather suddenly on June 4, at hU 
residence, Broadoaks, Byfloet, at the age of 82 years. 


ERRATA. 

This J., 1906, 523, ool. I, 1. 23 from top, for “h* 
established" read “he introduced." Col.2,1. 2 from top 
for “about this time" read “In the earlier yean 
between 1880 and 1890." 
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L—PLANT, APPARATOS & MACHINERY. 

{Continued from i)age 525.) 

Enoush Patbnth. 

fJe'TV}€tie<dly 9 c<iled doortt of ci/liji(hrn and ch/imhers used 
for creosotinff, vacnarn pans, and brick-Zuirdeninff 
cfiambers for high pressnre andthc. like purposes ; Imvts. 

in _. A. H. C. J)arik», Nethertoii, Staffs. Kng. 

Pat. 7752, April 12. 1W>. 


FurrMces : Tmvis. in -. J. B. F. Andrews, London. 

Eng. Pat. 9962, May 11. 1906. . 

Thb fuel is introduced into a “ fuel-ohamlier ” which 
has no grate and is heated by the combustion taking 
place in an adjacent “ corabustion-chambor.’* The 
gases given off in the “ fnel-cham)>er,” and the residual 
coke are pasaed through an opening or port into the 
“ combustion-chamber ’’ whore they are burnt by air 
admitt< d eitlior entirely through the grate of the latter 



TuK claim is for improvements in the method of making | 
the joint between the door. A, and the ohaml)er, B, m | 
apparatus in which the door is closed and eeenred by ; 
“screw applied radiating arras.” K, engaging with slots | 
or staples, 5®, in the end of tho chamber. The dished | 
wrought iron door, A, has a heavy cast marginal ring, 

C, w'hicli fits into a rebate, b*, formed in the ring, b^, 
riveted to the end of the chamber. The face of the door ! 
ring lias a recess, C®, filled with soft metal whicli is forced | 
on to a chisel-edged projection, 5®, formed on the face of i 
the rebated surface of the chamber ring, 6^, by the radial 
arms. K. Tiie latter ai’e actuated by a screw. F^, and a 
caps^n-wheel, N, working on ball-bearings on the shaft, F, 
situated axially with regard to the chamber, and carried 
in a socket, E, mounted so as to pass through the end 
of tho door, A. The ends, A*. of the radial arms are 
curved or of a cam shape, and act directly on the outer 
sid^, k\ of the heavy rim riveted to the dished door. 
A.—W, 


or ^lartiolly through the grate and partially through- 
the ” fuel-chamber.”—W. H- C. 

Furnaces, muffles and kilns; Imjits. in the construeiion 

of _. w. P. Oibbons, Lower Gomal, R. Masters. 

Dudley, and O. A. Baoddioker. Harborne. Eng. Pat. 
13,B14, July 3, 1905. 

Tub furnace or muffie is built above a gas-producer, 
and the secondary air is pre-lieated by passing through the 
hollow arch of tho gas-produccr, and through passages in 
tho side walls of the Utter. The gases and air are mixed 
! and burnt in an arched combustion chamber situated 
over the producer and below tho furnace or muffie, and 
the products of- combustion are conducted thro^h 
tiucs constructed in the floor and side-walls of the Utter 
to two flues above the furnace arch. From these flues 
the gases may pass either directly to the chimney or 
stack, or to the interior of the muffie and then to thfr 
cldimiey.—W. H. C. 
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Cherniy actioH hetween vuittriids; Proetttts /or obtaining 

a tnatent ■ -, and apparalai thtnfor. C. G. P. de 

Laral, Stockholm. Eng. Pot. 14,572, July 14, 1906. 
Under Int. Conv., July 19, 1904. 

She Fr. Pok 360,090 of 1906; this J., 1908, 1311.—T.F.B. 

Sc'^ration of solid mriides ]rom each other; Ityds. 

in the -. A. P. S. Maoquisten, Oleagow. Ena. 

Pat. 16,119, July 22, 1906. 

The invention relates to improvements in the method of 
separating solid particles from each other, described in 
Eng. Pat. 26,204 of 1904 (this J., 1900, 112), and consists 
in the addition of a small proportion of oil or soap to 
tlio liquid or pulp. The proportion suggested is 1 part 
of oil to 6000 or 10,000 paitn of liquid or pulp. The 
particles to bo separated arc imincmd in the liquid, and 
arc brought gently up to or through the surface. The 
physical condition of the particles, or the surface tension ! 
of the liquid is altered, or both oflccts are obtained. ’• 
Further, smell amounts of acid and of a salt or salts mav ' 
ho added.—W. H. C. j 

.icaamling machines; Impls. in —. W. S. Ayres, j 
Hasleton, Pa., U.S,A. Eng. Pat. 19,913, Oct. 3, 
1905. I 

The claim is for a separating floor, which consists of an 1 
endless hand on which the materials fcoal, ores, minerals, j 
&c.) to be separated are fed from a shoot with an adjust- 
able spout. The band is inclined transversely to the I 
direction of movement of the minerals being treated, I 
and may also bo inclined in the direction of the 0ow. I 
The direction of movement of the matoriala is controlled j 
hy guide-bars arranged across the endless belt, which in i 
a modification of the apparatus may bo made up of a i 
number of narrow endless bands placei^ parallel — W. H. C. | 

ttrying furnarrs jnt and and similar materials with 
enteral shdris'or hearths swperposed one abate the. 
other. ]’. Ostertiig, Winterthur, Switserland. Eng. 
Pat. 20,762, Oct. 13, 1906. 

.See Fr. Pat. 368,036 of 1006 ; this ,1., 1900, 170.—T. F. B. 

Agitating and mixing appandiis. T,. C. Trent, Van 
Trent, (tal., U.B.A. Eng. Pat. 20,895. Oct. 14. 1906. 

8be U.S. l*at. 809,214 of 1906 : this J., 1909, 8. ~T. F. B. ! 

Hcrew presses for drging and similar operations : Von- 
lintmus - —J. (1. Lorrain, IsHidou. From American 
Process ffo.. New York, U.,S.A. Eng. Pot. 20,724. 
Dec. 21, 1905. 

The apparatus consists of a horizontal casing in the shape j 
of the frustum of acone, inb) the larger end of which, the 
material to be pressed is fed from a hopper hy a “ star- 
wheel.” It is moved along and eomprosaecl by the 
blades of a screw, mounted on a hollow jierforated 
shaft, which extoiids axially through the casing. Steam 
can be introduced into the front end of this shaft to 
moisten the contents of the press, and the express^ 
liquid escapes through the perforations in the rear end 
of the hollow shaft, which has a partition in the middle, 
and through a smalt perforated cone, which tapers in 
the reverao direction and is clamped round the shaft I 
just before the outlet end of the easing. The compressed 1 
material is delivered through the annular space between ^ 
the two cones, and is cut off by knives lield by tlio clamps | 
which fasten the smaller cone. The shaft is carried on I 
suitable bearings at each end of the casing; it is rotated 
hy a worm-gear at the inlet end, and has a small central 
steam pipe leading to the rear end, to blow out the draining 
portion and the small cone if they beoome blocked 

- W. H. C. 

UstTHi) .States Patents. 

Separating metals and other substances from liquids; 

Apparatus for -. L. Dion, Assignor to the Amcrieus 

Elootro-Herpiatie Co., New York. U.8. P*t 820,483, 
May 18, 1900. 

A NVMBEE of horizontal cylindrical filter cages are 
arranged in vertisal rows and covered with filtering i 


material, over which, in each case, works a rotary brush, 
with bristles extending inward and actuate by means 
of cams and rods.—C. 8. 

filter / Rotary -. F. A. Evans, Redwood Falls, 

Minn. U.8. Pat. 820,600, May 16,1906. 

The filtering chamber, which is annular, is fitted with 
a scraper mounted obliquely, and adjustable both lon^- 
tudinally and angularly, working over the open parts of 
the filter, for removing the solid materials from which 
the liquid has been drained.—C. 8. 

Drying kiln. J. F. Hamahan, Buffalo, N.Y. U.S. Pat. 
820,886, May 16, 1906. 

The drying chamber is provided with an air inlot, extend¬ 
ing the whole way along the bottom, and fitted with a 
damper ; also wnth an air outlet extending all the way 
along the top, and fitted with a regulator. Tire heat le 
supplied by means of a series of pipes, supported by cross¬ 
bars, at a sufficient height above the bottom of the 
chamlier to permit the air entering at the liottom to pass 
to the opposite side of the kiln, before coming entirely 
under the influence of the heat radiated from the p^s. 

Furnace for healing commintUed material, if. K. Kriobel, 
Philadelphia, Pa. U.S. Pat. 820,931, May 16, 1906. 

A NUMBER of commimieating hearths aro mounted one 
above another, so os to overlap and form a tortuous flue. 
The furnace is almost entirely surroimded by an air 
cliamber, conummicating with a series of horizontal 
pijies partially embedded in the hearths. Underneath 
the bottom hearth means are provided for heating the 
same, to initially start the furnace, and also charging doors 
with air ports are placed opposite the several hearths, 

—C. 8. 

Furiutce for burning estmmintUed material. H. K. Kriebel, 
Philadelphia. Pa. U.S. Pat. 820,932, May 16, 1906. 
(See preceding abstract.) 

In place of the air chamber and pipes, the furnace is 
provided with a boiler and water-jacket, together with 
lateral communicating means for procuring a circulation 
of water across the furnace.—C. 8. 

Liquid purifier. U. Tuoktield, East Molosey. U.S. Pat. 
821,207, May 22, 1906. 

See Eng. Pat. 10,089 of 1904; this J., 1906,982_T. F. B. 


II.-FUEL, GAS, AMD LIGHT. 

{Continued from page 629.) 

Enoush Patents. 

Coke; Manufacture of -, and apparatus therefor. 

J. J. Shedlock, Little Bentley, Essex. Eng. Pat. 
9.688, May 0, 1906. 

8mau. coal or slack of a non-coking character is intimately 
mixed with about 10 jicr cent, of liquid hydrooarbons, 
such as gas-tar, and the mixture is heated so as to render 
the tar moro fluid, and to uause it to outer the pores of 
tho coal. The mixture is then placed in ooking ehambers 
heated externally, hot air and steam being also introduced 
internally, whereby a hold coke is obtained. T^ volatilo 
matter produced at the same time may bo condensed. 

—A. G. L. 

Distillery refuse known as “pot ale" or spent wash,' 

Treatment of - for the production of fuel. J. T, 

Connell, F. F. Haldane, and J. Thomson. Eng. Pat. 
13,914, July 6, 1906. XVII., page 604. 

Retorts for the carbonisation of coal; Verlictd _. 

H. W. Woodall, Wimhomc, and A. M. D. Duokham, 
Upper Parkstone, Dorset. Eng. Pat. 11,960, June 7, 
1908. 

VsKTiOAi, retorts are provided externally with longi¬ 
tudinal ribs projeeting so fat as to abut against tbe retort 
setting, or against the corresponding nbs of adfsoent 
retorts in the same setting.—H. B. 
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Gag retort eeUinge and regenerator fnrnaeee for the same, 
E. K6rting, Eng. Pat. 12,176, Juno 10, 1906. 

Thi setting, which ie adapted for nso with horizontal 
retort# of 8 m. w more in length, ia divided into two 
retort-heating compartments by a partition at right 
angles to the axis of the retort#. A transverse wall 
depends into the generator (which is situated beneath the 
retort#) to a point somewhat below the surface of the 
fuel, and thus divides the upper regions of the generator 
and fuel bed into two portions. The gas from the front 
portion passes up into the front retort-heating com¬ 
partment, whilst the gas from the roar jK)rti(>n passes 
uj) into the rear compartment, mingling in each c.a»© 
with secondary air supplies which have been preheated 
ill the lower [lortions of the setting. By this niemiB 
the uniform heating of lengthy retorts is assured.—11. B. 

Heiortg for the carhonigation of coed; Vertical -, 

H. W. Woodall, Wimhome, and A. M. J). Duckham. 
Upiier Parkstone, iJorsot. Eng. Pat. 12,281), Juno 13, 
1906. 

To prevent the cracking of the top section of a vci-tical 
retort which is fed by a mechanu;al feeding device (such 
08 that described in Eng. Pat. 16,497 of IDO.'l; this J., 
1904, 744), the coat iron cover of the retort is provided 
with an upright dango, forming a tank in which water 
is circulated, thus keeping the feeding device cotJ. The 
cover has a depending flange, the lower edjm of which 
rests upon sand contained in an annular trou^ surround¬ 
ing the top of the retort. The sand deadens tlie vibration 
and forms a gas-tight joint between the cover and the 
trough.—H. B. 

Coal gag; Method of and rnmna for producing or cwricA- 

i^g --. H. Hooton and J. Noble, Ashton-under- 

Lyne, Eng. Pot. 10,733, May 23. 1906. 

CoTTOiJ-saBi) shells or husks, either iromiiresseil or not, | 
are introduced along with coal, coal slat'k, or coal breeze | 
into go# retorts, and carlKinised in the usual manner. | 

—H.B. i 

Gas apparatus; i;luction -. »S. Griffin, Bath. Eng. j 

Pot. 14,264, July 11, 1906. 

Fok the automatic supply of fuel to a suction gas-produ(?cr 
in acconianive with the varying demand of the comuseted 
gas-engine, a meclianioal stoker is so coniU'cU*d t«> any 
suitable jrnrt of the engine or producer as to be octuattiu 
iiitemiittcntlY by the pressure of the exhaust gascH, or 
the suction In the producer. For example, a n^tatablc 
feeding drum or worm, situatt'd at the base of the fuel 
hopper, is caused to rotate gradually by means of a 
ratcnet-whoi'l and pawl arrangement, wiiich is o|K'rated 
by a spring-uontr<jUed piston moving in a cyhndcr which 
communicates with the exhaust pipe of the gas engine. 
At each discharge of the exhaust gases, the ^iressurc 
drives the piston up the cylinder, causing a proportionate 
slight rotation of the feeding drum or worm, and a corre- 
sponding delivery of fuel into the producer.—H. B. 

Oaseg for gas turbines ; Treatment of -, L. Wilson, 

Greenock. Eng. Pat. 1077, Jan. 26, 1906. 

Oas, or oil, and air are compressed separately and admitted 
through pipes, provided with non-return valves, into a 
water-jaoketed oombustion chamber wherein the mixture 
i# ignited electrically, the hot gaseous product# rushing 
at nigh velocity through a series of water-cooled exit 
and impinging ujx>n the blade ilcvices <»f u turbine. 
The combustion ehamber may also contain waier-tulK's. 
the object of the waU'r-coolmg devices btung to cool 
the gases to a safe working temjierHtmv. 'I'hc various 
water-jaokets and tubes coinmunicaU' with a steam 
drum, the steam produced being utilised. Tiie electric 
ignition of the gases is timed by means of an adjiislAble 
contaet-rnaker attaclied to the tapering sliauk of one of 
the non-return valve# of the inlot pipes.—H. B. 

Internal oombuidion motors ; Method of vroducing a 

working medium for -. P. Winand, Cologne. Eng. 

Pat. 3006, Feb. 7> 1906. Under Znt. Oonv., Feb. S, 
1905. 

Foa the j^vodaotioa uf a w^orkli^ Atlid for internal ouzu- 


bastion motors operating with exclusion of air (e.g.. In 
submarine v^sels), the oombustion of volatile hydro¬ 
carbon is effected with nitrogen peroxide or some other 
substance richer in oxygen than air. In order to <^ute the 
expUsiive mixture to a suitable degree, a portion of the 
gaseous product# of oombustion is cooled, and added to 
the succeeding charge.—H. B. 

j Incandescing bodies [Mantles] for incandescent lighting; 

Manufacture of -. E. Hirsch, Berlin. Eng. Pet. 

9864. May 10. 1905. 

Mantlss, which have been manufactured and burned 
off in the usual way, are dipped into a 6 per cent, solution 
of zirconium nitrate, dried, end then oolludionisod as 
usual. Mantles so treated, if crushed whilst in a stiffened 
condition, do not fall to pieces on burning off the collodion. 

—H. B. 

Unitki) States Patents. 

[Vidcium carbide]. Cidcimn oxide.; Process of reducing 
— ■. T. L. Willson, Assignor to Union Carbide (>i. 
U.S. l*at. 820,031, May 8, 1906. Xld., page 694. 

Qas; Process of producing -. B. E. Eidred, New 

York, Assignor to Combustion Utilities Co., New York. 
U.S. Pat., 820,486, May 15, 1906. 

Claim is maiie for a process of passing the waste gases 
from a blast furnace through a deep bod of hot fuel, which 
may be treated aitomately with a current of air. The 
product from the blast furnace gases is purified by cooling 
and washing, before delivery to a gas engine.—C. A. M. 

Gases : Method of treating and -utilising -. F. W. 

Schiiiewind, Everett. Mass., Assignor to The Uiiitint 
Coke and Gas Co., Charleston, W. Vn., U.S.A. U.S. 
Pat. 820,525, May 15. 1906, 

The richer gases that arc produced first in carbuniHing 
carbonaceous fuels in retorts, are drawn off separately, 
and used for illuminating or other purposos. The poorer 
gases subsequently produced are collected in separate 
receptacles, an<l treated so as to separate their more 
oonaonssble illuminants, by condensing and washing 
them t-o remove tarry and other impurities, or extracting 
! these illuminantH with oil from which they are afterwards 
! separated by distillation. The residual gases from which 
tlie more coiulensable ilbiniinants have been removed, 
j may lie used for heating the retorts in which the gases 
1 are generated. — C. A. M. 

i 

Gas; .Apparatus for making ■ —. L. P. Lowe, 
Sau Francisco, Cal. U.S. Pat. 821,594, May 22, 19f)6. 
The apparatus describoil consists uf a suitably-Jiued 
casing, divided into two conipartmonts by a vertical 
wall, which extends from the Imttoin to near the top of 
the casing; the two compartments communioate with 
I each other over the top of this wall, and are packed with 
j regenerative material. An oil-supply pipe discharges 
\ direct into the chamber common to both compartments 
! above the wall, and there are steam and air inlets to the 
I bottom of each compartment. There is an outlet for 
I tho products of combustion from tlie bottom of each 
1 compartmenf, and nutans for controlling imlopomlontly 
[ tho inlets and outlets, and a conduit to carry off the 
I manufaciurf’d gas from the bottom of each compartment. 

I The conduits coinmunii'aU^ with a common washor, wd 
> means are provided for euntrolling the passage of tho 
I gas througli eitlier uoiiduit.-—W, C. H. 

Gas; Proexss of miking —. F. Oaunert, Assignor to 
J. A. Hutmaeher, Berlin. U.N. Pat. 821,928, May 29, 
1906. 

See Eng. I'at. 19,995 of 1905; this J., 1906,114.—T. F. B. 

; Gas ; Apparatus for purifying -. A. Etaenhan#, 

Btittansoheid, Germany. U.B. Pat. 820,772, May 16, 
1906. 

Be>Fr. Pat. 360,361 of 1905; thi# J., 1900, 466.—T. F. B. 
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FRKfOH Patents. 

GenertUor for gas, vapours^ or liquids from do-'xd wssds. 
K. Bosoucheg. First Addition, dftt^ Maroi)i 21» 1905, 
to Ft. Pat. 343,300, May 24, 1904 (Miifl J., 1904, 1021). 
This addition to the principal patent relates to a form 
of tbo apparatus, wliich consists of a series of primarv 
genorators, communioatinc with one another and with 
tUo carburetter ; a convenient number of these generators 
is arranged insiile a common envelop, through which 
posses a heating agent, preferably Huid, so that the 
liquefaction, distulation, or dissociation of the products 
to be converted into gasos or fluids ia effected by the 
heat of the gases escaping from the motor, which pass 
through the envelope. The generators or reservoirs may 
be of rectangular or elongated ovoid form, and may be 
closed by screw stoppers, arranged inside the common 
onveloiMj, to allow of filling them from the outside. There 
is also an auxiliary generator, with a separate heating 
orrangjment, as. for instance, a burner, to produce a quick 
distillation to start the motor ; this may he used alone, or 
in conjunction with the main generating ap[Mir.%tus. 
Tlie claims also include the use of lattice M’ork or metallic 
wob to increase the transmission of boat and the rapi<lity 
of distillation or gosifleation.—W. (\ H. 

Ocntrulor for yus, vawurs, fluids, or liquids — K. 

Bosouebes. Kr. Pat, 3fltb9ft2, Marcn 21, 1005. 

A SBRIKS of generating chambers, ea(?h supplied with a 
manhole and cover, and all communicating by means of 
valved tubes, is placed within a common envelope. The 
space hclweeii tnis envelope and tlie generatore can be 
heated to any required dej^ree by the circulation of waste 
gases, or by other convenient means. At the beginning 
of the series is an auxiliary generator containing the 
substances to lie treate<l, which can bo heated externally 
in any convenient manner and to any required degree, 
so as to distil, vaporise or dissociate the said substances ; 
the products are ** aspirated ” through the apparatus at 
any desired rate.—J. H. 0. 

Frodue-rr for the. treatment of all kinds of condiustibles. 

V. S<'‘pu]chrc. Fr. Pat, 361,127, March 25, 1906. 
Tub producer is constructed like a blRMt-fumaoe, with 
tuyiyres nt the lower portions, so as to develop such an 
intense heat that the non-oombustiblo matters of the 
fuel become fused, and are allowed to flow out in the form 
of slag or matte. If the fuel is rich in pyritos, a matte 
(HUitaining sulphide of iron is obtained. An appropriate 
flux may be added. The fuel is charged into the pro* 
(lucer througli a double cup-and*cone device, and falls 
first into a cylindrical casing, open at. the bottom, which 
tiepends a certain distance into the coiiibuHtion chamber ; 
whilst in this oasing, the fuel undergoes a preliminary 
distillation, the volatile products being either led down 
to the inoundesceiit zona of the fuel, or treated separately 
for the utilisation of by-products. The fuel in the casing 
gradually subsidos into the main combustion chamber, 
as tlie fuel in the latter is I'onsumed. The casing is 
suspended from the cover of the producer, and its lioight 
can l>e varied, a water-seal preventing ingress of the 
producer gases at the top.—H. B. 

Oaa’gencr(Uf)r with automaiie outlet for ashes. A. von 
Keri»ply. Fr. Pat. 360,966, Bee. 27, 1906. 

The bottom of the generator isonsiKts of a. sort of rotating 
basin which dolivem the ashes against and over an inclined 
plate fix^ at one point on its circumferonce.—J. H. t.’. 

Gases of a gaseous mixture; Process for separating 

the -. F. Capron. Fr. Pat. 362,165, Jon, 4, 1906. 

Under Int. Conv.. Jan. 22, 1906. 

Xhs gaseous mixture is led through a chamber oontaining 
porous partitions or enclosures, hereby a partial sepoxa* 
tioB of the gases in ooocn^anoe with the laws of diffusion 
is effeoted. Tha prooeoa is repeated with the fractions 
obtained, until the desired deg;ree of purity is arrived at, 


Sulphisr and cyanides from spent oxide, ke, ; Proee 
and apparatus for the extraction of J, J. 1 

B^igneiU. Seo<md Addition, dated Nov, 25, 190 
to Ft. Pat. 345,071, July 23, 1904; (See this J., 190 
1216; 1906, 1067.) 

In addition to the solvents for sulphur mentiimed in t 
prinoipai patent and first addition, any of the bydi 
oarboBS obtained by the distillation of tar ml may 
used; and for the removal of tarry matters from tl 
sulphur solutions, any porous substance oontoinii 
carbon may be employed.—-H. B. 

Incandescent filaments f Vaouum arc lamp ]; Process 

Manufacture of -. A. Frankfnrther and H, Kul 

mann. First Addition, dated Nov. 13, 1905, to I 
Pat. 368,999, Aug. 17, 1905 (this J.. 1906, 12). 
Incandb 80 kn<’E filaments mode of pure graphite, 
desoribed in the prinoipai patent, are here USM in tl 
construction of vacuum arc-lamps operating with oith 
direct or alternating currents. In both kinds of lam 
the electromagnetic arrangements are desired to wit 
draw the graphite olectrodes from each other to a pi 
determined, invariable distance, since no combustion 
the carbons occurs and no automatic regulation of t 
distance between the carbons is necessary.—H. B. 


m.—DESTRUCTIVE DISTUIATIOM, 
TAR PRODUCTS. PETROIAUX, 
AND MINERAL WAXES. 

(Continued from page 580.) 

Coal tars. E. Bomatein. B('r., L906, 39, 1238—124 

In a previous communication (this J., 1903, 83) reforen 
was made to the presence of catechol in tiur Uquo 
obtained by decomposing (German coals at the lows 
possible temperature. In the course of the same invesf 
gation tars were obtained differing considerably fro 
ordinary gas-tar and resembling the Jameson ooke-ovi 
tars described by Watson Smith (this J., 1883, 401 
One specimen, however, obtained from Weit|&alii 
coal of the Altendorf pit behaved differently. Whi 
distilled at 500® C., this coal furnished a tar, which w 
free from paraffin and naphthalene, and hod a sp- gr. 
1'03. The fraction distilling above 350° C. gave i 
oil, which on cooling, de|)osited fine, greenish-yello 
crystals, consisting of a mixture of me^ylanthraoen 
and '‘craclcone,” Cj4Hjg. A similar fraction w. 
ODlamed from tars produceo by decumjxising Westphalii 
coal from tw(» adjoircnt pits, Boaker Mulde and Hamhur 
and it would theroloro appear that these types of ooi 
which yield a high percentage of coke, lumish tai 
poor in hydrogen, containing no solid poraffiiiB, hi 
yielding solid aromatic hydrocarbons of high hoilii 
point.—B. B. ‘ 

Petroleum industry of Iloutnania. For. Off. Ann. Serie 
1906, No. 3618. [T. R.] 

Thb petroleum industry of Boumania is steadily devebf 
ing. The total production of orude oil In 1905 was aboi 
601,700 tons, or double the production of four years ag< 
The total export was 214,348 tons as against 160.442 tof 
in 1904, and 126,227 tons in 11K)3. France took 65 per oen 
of the export of 1005, compriHUig 11,790 tons of crud 
79,766 tons of rotiiicd oil, and 27,369 tons of bensin 
Germany took 17 per cent., the United Kingdom 10 p 
cent, (entirely refined petroleum), and Austria-Hungoi 
9 per cent, m the total. The late distiirhanoes in tl 
Baxu petroleum fields did not appreoiaUy benefit tl 
Roumanian industry. 

English Patbkts. * 

Ooke ovens; Megenerative —. £. Coppte, Brussel 
Eng. fat. 14,485, July 13, 1905. 

Sjub Fr. Fat. 859,888 of 1906; this J., 1906, 468.—X.FJ 
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Ammoniacal liqmr obiained hy washing illuminaiing and 

heating gases; Treatment of certain products of -. 

J. lUdciiife. EUand, Yorks. Eng. rat. 10,075, May 

IS, 1905. 

This “spent liquor” remaining from the recovery of 
ammonia from gas-liquor, Ao., Is neutralised, or rendered 
slightly acwl. preferably by hydrochloric or sulphurous 
acid, and is fed at a fixed rate into a receptacle which also 
receives in like manner solution of a copper salt, regulated 
so as to precipitate as copper thiocyanate the thiocyanate 
compounds present, the process being made contiiiuouH. 
The copper salt may be in the cuprous or the, cupric 
state, but in the latter case, sulphurous acid must Im*. 
present, or be added, in sufUcient proportion to effect its 
reduction. The foul gases remaining after absorption 
of the ammonia distilled from the gas-liquor, may be 
burnt, and the sulphur dioxide formed, bt* absorls'd 
in any usual way, and utilimd in neutralising 
the Hfxmt liquor. The copjier thiocyanate pn*- 
cipitatod may be withdrawn as sludge from time 
to time, separated by filter-pressing, and then 
troa^i with alkalis to recover cuprous oxide, aud 
obtain marketable i-ompounds of cyanogen. Shoidd 
the “ Miami liquor ” thus frtM*d from thiocyanate contain 
any copper (added in excess), this may bo precipitated 
by lime or an alkali, or removed by passing the 
emiient through a channel containing iron, oeforc it is 
disoharged in an innocuous state. It is stated that 
“ spent liquor,” after undergoing the described treat¬ 
ment. has a beneficial effect when added in the bacl<‘rial 
troatmont of sewage.—K. S. 

Pdroltum and mineral Oils : Refining -. T. Macalpinc, 

J. r. Simmauoe, and .1. Abady, London. Eng. Pat. 

11,893. June 0. 1905. 

T'hb oil is neutralised by agitating it with about 5 per 
cent, by weight of a solution in water of sodium carbonate 
(1 lb. of sodium carbonate to 10 of water), for half an hour, 
and the oil is then distilled and agitated with about 5 
tier cent, of aulphurio aiud of sp, gr. about 172 for alwuit 
half an hour at 40^ (\, to throw down the tarry suh* 
stances. After settling for four to five hours, aud 
running off from the Hcdiment, the oil is transferred 
to a still fitted with an inverted comlens'ir, and is 
treated with about 5 |>er cent, of finely-ground mangunese 
dioxide or other suitable oxidising agent, together with 
10 per cent, of sulphuric acid of sp. gr. not exewdmg 1*2. 
The mixture is quickly heated to about 110^" C., and main¬ 
tained thereat until the remaining impurities are oxiilised ; 
after settling and separation from the sediment, Ihe 
oU ia refined and distilled in the usual way.—(\ S. 

Unitbi) States Patent. 

IHHiiUing coals and other hydrocarbonaceuus sul)etanccH; 

Apj^ratus for —. H. WurU, Newark, N.J.’ 

Assignor to Amori<an ("hemical Eduction Co. U.K. 

Pat. 821,323. May 22, 1900. 

In the apparatus described the coals or other hydro- 
oarbonaeeous substances to be distilled are ])iaeed upon 
«i>acod and “ staggered ” trays, arranged in a casing in a 
coiujMkrtment, which easing eau Ik* moved inUi the coni- 
p^ment during distillation, and moved out of it for the 
tliocha^e of the <M>ke and for reidiarging with fresh coal. 
Heat is supfdiod from one or more fire-chambers, which 
are separated from the compartment by a imrtition or 
partitions. The heat itasses through flues the com- 
partmeut, and takes a wg-»ag <rmirs'3 over the Mubstaiice 
to be heated, and under ami around the ends of the trays, 
the other end of the compartment being connected with an 
exhaust pipe; openings leading to the heat-flues are also 
arranged in the walls of the compartment. By means of 
the exhaust, heated products of combustion are drawn from 
the fire-ohambers, through the fines and openings, over 
and around the trays, together with the products of 
diatiUa1j|hm; moanM are provided for contniUing the 
infiow oi the products of oombustion to the oomiiartment, 
within which is a valve ohamber or ohambers with valves 
for oontrolUng the temfierature m the oompartment. 
The .fSTuducts of combustion and dhitUlatiou are also 


drawn by the exhaust out of the oompartment. Fuel 
magazines, with water-sealed tops, are arranged above 
the fire chambers.—W. C. H. 

German Patent. 

Saturatar for ike manufacture of ammonium sulphUe, 
Berlin-Anhaltischo Masohinenbau A.-O. Ger. Pat. 
165,308, March 25. 1903. 

A SMALL, saturation-chamlx^r is constructed in the upfior 
part of the bell immersed in the liquid contained in the 
I main saturation-vessel. In the bottom of the small 
; saturation chamber is an opening, and oomniunicetion 
1 with the interior of the bell can bo opened or closed at 
I will by means of an indented plate or inverted pan, which 
! is arranged over the opening, and can be raised or lowered. 

' Fresh acid is introduced, when required, into the small 
; saturatinn-rhamber, and then, by raising the indented 
i plate, flows into the main saturati^m-vessel. According 
to one claim the indented plate is fixed to the lower 
portion of the ammonia gas-Hiinply pipe, which slides 
^ teUnic'opicaUy in tlie upper part of the p»i»e.—A. 8. 

I iV,—COLOURING MATTERS AND 

DYESTUFFS. 

{Co7\linved from page 531.) 

Benzidine and- aniline; Combination of [diazotised] -, 

IHphenylhidiazoaminobenzene and diphenyldisazoarnino' 
benzene. L. Vignon. Bull. Soc. Chim., 1906, 86, 

I 313—315. 

. The combination of aniline with a tetrarobonxklino salt 
on the one hand, and of benxidine with a diazolxfnzenc 
salt on the other, gives rise to the same compound, 
a yelU>wi«h-red Bubstanee, of m. pt.. 180^’C., which is 
I d(H'omiK«ed by acids into aniline and p.^-dihydroxy- 
! diphiuiyl; from this fact and from its elementary analyKis, 
i it is established as diphcnylbidiaxoaminohenzcme, 

I OflHi^NH.Ng GfiH^.O^H^.Nj.NHCgHg. The isomeric di- 
pnenyldisazoaininobcnzene. NH2.(VH4.Ng.( 0H4.CeH4.Njj. 
CflH4.NH2, was obtained by heating 5 grms. of the diaxo 
compound with 50 grms. of aniline and 2*5 grms. of 
aniline hydnsthloridc for 4H hours at 50"—(W)'" C. It is 
a yellowish-red comiKuiiul, of m. pt. 158''—160' ('. 

- T. F. B. 

Alizarin ; Action of ammonia on . K. Scholl and 
I M. PartlH^v. Her., 1906. 89, 1201—1206. 

I The comiHiund obtained by Perger by the action of 
; ammonia on alixarin is shown to (x* l-hydroxy-2-amino- 
i antfaraqninoneimidc. It is formed by heating alizarin 
with ammonia for five hours at 140^ C. Its composition is 
represented by the formula C.i4H«ONH(()H){NJi2). It is 
insoluble in ammonia, dissolves in alkalis and airids, and 
yields an acetyl derivative, thus exhibiting the properties 
of an aminopnenol. When boiled with water, alkalis, or 
acids, ammonia is given off; by substituting oxygen for 
the iminu group, 1-hydroxy-2-aminoanthraquinone is 
obtaineil; whilst by treating with ethyl nitrite, 1-hydroxy- 
anthraqiiinoiif is formed. It is further shown, that the 
altzarinimide obtained by Liobermann and Trowliki? by 
heating alizarin with ammonia is identical with l-hyilroxy- 
2-aininoanthi'a<(uinoncimide.—1). B. 

Knuuhh Patents. 

I Ijogwood dytslu/fs and extract for dyeing purposes ; Pro-. 

duetioH of -. Lepetit, Pollfus and Gansor, Milan, 

. Italy. Eng. Pat. 9604, May 6, 1906. Under Int. 

I Conv., June 4, 1904. 

I 8** Fr. Pat. 861,018 of 1906 ; this J., 1906, 800.—T. F. B. 

I Dyisaltilft; Manufaiture. of conMiUrated liquid dyeMufft 
I or easily limiflMe mutes from sulphurued [s^hide] 

i-. 0. Imray, London. From Farbwerke vofm. 

Meistor, Luolua und Br lining, Hoeohat a/Maiu, Oof. 
many. Eng. Pat. 9883, May 10, 1906. 

ScLraiDJB dyeatuSa, iaolated (com tbelc aalta, and 
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prefertbly in the fom ol moiet preiM-oakee, are converted 
into fluid form by addition of certain quantltiee of 
cryetalUaed sodiuin eulphide; the quantity variee accord¬ 
ing to the nature of the dyestuS, and when it is increased 
beyond certain limits, the dyestuflts no longer remain 
flmd, but become solidified again. 1347 parts of a press- 
cake, containing about 60 per cent, of dry substance 
(obtained by melting trimtrnaminodiphonylamine with 
alkali polysulphido, blowing air through the solution of 
the fused mass, and pressing the product) ere stirred with 
850 to 1000 parts of crystallised sodium sulphide; the 
mass becomes fluid, having a viscosity number of 118—120 
(water=82). Such solutions are convenient for transport, 
being concentrated, and for immediate use in the dye- 
house. It is advisable not to use too highly oxidised 
dyestuffs for the process, in order to increase the fluidity 
of the product, and to reduce the amount of sulphide 
necessary.—T. F. B. 

DyeftufI of the aiUhraqvinone aeries [ArUhraceHe dyestufl]; 

Afanufadure of a ncu»-. and of inlermediaie products 

for use therein. H. E. Newton, London. From 
Farbeiifabr, vorm. F. Bayer und Co., Elberfeld, (»er- 
inany. Eng. Pat. 20.358. Oct. 9, 1906. 

SsiK Fr. Pot. 368.271 of 1906 ; this J., ]90(), 260.—T. F. B. 

Aminophe.nols ; Mimufacture, of -. F. Sachs, Berlin. 

Eng. Pat. 22,412, Nov. 2, 1906. 

Rkb Fr. Pst. 369,004 of 1906 ; this J., 1906, 309.—T. F. B. 

Tiyestuffs ; Mannfaclure of blue sulphurised [Sulphide] 

-. H. W. Lake. Ixjndon. From Ohem. Fahrik 

Griesheim-Electron, Frankfort-on-thc-Mainc, Germany. 
Eng. Pnt. 0198, March 14. 1900. 

By oxidising p-aniinophonol and mono-alkyl derivatives 
of u-e.lilornnijme, new stable indn|>henolH are obtained, 
whieli yield dijthenylainme derivatives by reduction. The 
latter are converted into sulphide dyestuffs when heated 
with alkali ixilysulphidcs. They differ from the dyestuffs 
described in Eng. Pat. 7919 of 1901 (see Fr. Pnt. 309,898; 
this J.. 1902, 42), in that they do not contain chlorine in 
the molceule, dye cotton redder sliades, and aro faster 
wlien waslied.—1). B. 


Unitbii States Patents. 

I>ye ; Oreen-blue sulphur -- [Sulphide dyestuff] and 

process of making same. P. Julius and E. Miinoh, 
Assignors to fladiseho Anilin und Soda Fabrik, Ludwigs- 
hafen on Rhine, Germany. U.S. Pat. 820,601, Moy 
16, I two. 

See Fr. Pat. 367,600 of 1906 ; this J., 1906, 17.6.—T. P. B. 

Indigo eoUruring matter; Process of making -. 

H. 8. A. Holt, Assignor to Badische Anilin und Soda 
Fabrik, Liidwigshafen on Rhine, Germany U.S. Pat. 
820,809, May 16, 1906. 

See Eng. Pat. 12,864 of 1906 ; this,!., 1906. 886.—T. F. B. 

Indigo colouring matters; Reduction of -. R. 

Wiinmer. Assignor to Biulische Anilin und Soda Fabrik, 
Ludwigshafon on Rhine, Germany. U.S. Pat. 820,900, 
May 16, 1906. 

See Fr. Pat. 348,360 of 1904 ; this J., 1906,495.—T. F. B. 

Dye and process of making same; Rhodamine - 

[Pyrone dyestuff]. H. A. Bemthsen, Mamiheim, 
Assignor to Badische Anilin und Soda Fabrik, Imdwigs- 
hafen on Rhine, Germany. U.S. Pat. 821,452, May 
22. 1906. 

See Fr. Pnt. 347,646 of 19041 tliis J., 1906, 329.—T. F. B. 

Dye and process of making same; Blue sulphur - 

[Stdphidt dutstuf]. <1 His, Basle, Switeorland. U.S. 
Fat. 821,378, May 22, 1906. 

See Fr. Pat, 357,687 of 1906 ; this J., 1906,176.—T. P. B. 


PllENOH PaTENM. 

Inks; Colouring matter for -, and its manufacture. 

P. Fireman. First Addition, dated Deo. 12, 1906, to 
Fr. Pat. 867,912, Sept. 21, 1906. 

See U.S. Pat, 802.928 of 1905 i tills J., 1906.1180.—T.F.8. 

Tanning and colouring materials: Avtomalic extractor 

foe -• L. F. Jury. First Addition, dated Doe. 19, 

1905, to Fr. Pat 368,783. Oct 7, 190.6. XIV., page 898. 


i 

j 

I 

I 

I 

I 


Obkman Patbnts. 

Hydror.ffarUhraquinom vieihyl eihers; ProMss of prt* 

poriwp-. Farlwifabr. vorm. F. Bayer und Co, 

(Jor. Pat. 166,748, Jan. 17. 1904. Addfition to (Jer. 
Pat. 156.762, Hopt. 8. 1903 (see this J„ 1906, 669). 

jS-HyoROXYANTHiuyuiNONK inolUvl ether ia obtained by 
heatiiiK ^nthraqumono-^-inonoaulphonic acid with methyl 
alcohol and alkali hydroxide. The product is aaid to be 
of value for the pnqiaration of dyeatuffg.—T. F. B. 


rihfHarylsiUphodumidf*Process for nitrating —. 

Act..(3eB. f. Anilinfabr. (ler. Pat, 160,600, Dec. 9, 
1904. 


m*i.iiARYLSULriiux)iAMjDK% are nitrated by warming 
with dilute, aqueous nitric acid, with or without addition 
of a solvent The nitro groups enter the p-positiona 
to the arylsulphamiiio grouiis, providing lioUt these at* 
free. The initial material is olitaiued by the action of 
2 Inols. of aryisulplioohloride on 1 mol. of the m-dinmine 
in presence of sodium carbonate. (Compare Eng. Pat 
27.497 of 1904; this ,T., 1906, 1297.)-T. F. B 


V.—PHBPARINO, BLEACHIMO, OYBINO, 
PBINTINQ, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

(Coulinned from page 632.) 


j Indigo rat; The fermentation -. H. Wondelstndt 

I and A. Bins. Ber., 1906, 39, 1627—1631 
I Ikdioo can lie reduced with zinc dust or otiier ohemleal 
reagents in the smallest utensils, but in the fermentation 
proeesB of reduction a quantity of at least 12 litres of 
liquid is necessary to ensure snoeoss. The authors find 
I that in small quantities of liquid, with a laige ait anrfaoe. 
I the micro-organiania obtain oxygen from the air instead 
I of reduemg the indigo. Wlien air is excluded 
j ^tisfactory reduction is obtained even in test tubes. 
This effect of atmospheric oxygen is not due to a re. 
oxidation of the indigo white, since it is often found 
advantageous in praotioe to obtain a “head,” which 
shelters tile liqiiiif lielow it from the air. The indigo 
maker has already been in the habit of protecting his 
vats from the air, nominally with the object of restricting 
tlie^ loss of heat. The author) have isolated from the 
indigo plant a number of haoilti and a red ami a white 
yeast., Only with the white yeast could sterilised indigo 
extracts bo fermented, and it is suggested tliat the rational 
employment of pure cnltiires may be of advantage iu 
this industry. —E. F. A. 

Tin; Absorption of -, by the wod-fSare fn tapestry 

It is known tliat when stannous chloride is employed as 
a mordant in worsted yarn printing, the wool-fibre lieoomes 
harsh and tendered, and contracts to such an extent as 
to interfere very considerably with the regularity and 
symmetry of the design. Oxaito acid possesaett. the 
property of preventing this oorrosive action, and from 
a series of experiments on the absorption of tin by tlie 
fibre during the steaming process, it is lAown that this 
acid in no way affects the absorativ* power of the Ithr* 
for tin,—D. B. 
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Tin; Ihteetion of -, in teooUen goodt. D. Patemon. 

xxm., page 610. 


fiNQLlSft PaTINTS. 

Threudi ; Apparatus for the manufacture of artificial -. 

E. W. Friedrich. Blatori, Belgium. Eng. Pet 17.381, 
Aug. 28. 10()G. Under Int Conv., Sept 7. liMH. 

Ssi Fr. Pat 357.172 of 1905 ; thi*. J.. 190fl. 70.~T. \\ B. 

ElectrUylic. apjHinUue [for bUackiny linuor]. (1. (J. 
Hepburn and Mather and Platt, Ltd. Kng. Pat. 
12,221. June 13, 1905. page 693. 

Vegetable- fibres ; l^yeing khaki on -. A. E. Sunder- 

laml and Bra^lfora J)yor«’ ABsociation, LtJ.. Bra<lford. 
Eng. Pat 19.205, St^d. 22. 1906. 

Usi U made of the solubility of metallio oxiden in alkaline 
nolutionn in the presence of certain organic compounds, 
such as glycerin, glucuae or the like. By adding thene 
aubstanceB to Holutions of saltn of iron, chromium, copjn^r, 
manganese or nickel, and then cauatic alkali, the pret^i- 
pita^ hydroxide is rediMolved on a further addition of 
alkali. By imnregnating vegetable fibres with theHe 
Rolutiona, and Hlowly drying, the metallic oxide is fixed 
upcm the fibre, and the cxcohh of alkali can be removc<i 
by washing.—T). B. 


|«otion or finger, whioh i» oapable of holding the loona 
roltera between any contiguous pair when the ohainn are 
straight, and release them when bent.—D. B. 

Textile piece goods ; Apparatue for drying and carboniMing 

-. Tomlinaon-HoaB, Ltd., Manchester. From F. 

Haas, Lonnep, (Germany. Eng. Pat. 17,836, Sept 4, 
; 1906. 

I The apparatus claimed oomprisos a series of drying cham* 
bers and intermediate') heating compartments fmlowing 
one upon the other alternately, so arranged tliat the cloth 
passes over suitable guide rollers in a borixnntal direction, 
> and the heated air in a direction contrary to the passage 
of the fabric, and fnim one side of the chantber to the 
! other in a line with the weft threads of the material. 

! Although the sir passes through both sets of oompart- 
' rnentH, the fabric traverses the drying chambers only, 

; which arrangement permits a better treatment of the 

? oo(Ik by enabling a proi^er regulation of the temperature, 
n the oarbemising chamber into which the material is 
led after drying, the fabric is arranged in vertical windings. 
This chamwr is excluded from the air circulating through 
the drying and heating compartriu'nts, and is provided 
with snitidile pijies.—1>. B. 

United States Patents. 

Mercerising; Apparatus for -. VV. Mather. J. Hiibncr, 

and W. J. P«nw. ManclicsUT. U.S. Pat. 821,812, May 
29, 1906. 


Ikyeing boNnns and the like. ; Machines for -. anrl 

R. Wanulebo" CWoM, (Icrmany. Enff. Pat. 3184, . .Sm Eiir. Pat. 11893 of 1806; this .J., 1806, 11126.—T.F.H. 
Feb. 9, 1996. Under Tnt. Conv., March 1. UH)5. 


The goods to be dyed are secured to an endless band 
provided with hollow ineiiiberB to receive the spindles. 
iMiis band is caiiMHi to travel through a dye-bath having 
at the bottom a suciion-charabor with |)erforated top, 
and then over a second chamber located at the (lelivery 
end of the bath, whereby the dye-liquor can be drawn 
through the goods travelling through the bath, and air 
sucked througli, and superfluous liquor out of the goods 
immediately after leaving tlie dye-bath. -1). B. 

Kvaporator for evaponUin,g the Umt-id »n brewers' wash, 
spent wash or pot ale from distiUeries, sewage, uniste or 
sw.nt dyes, and the like, the etuportUor being also afplic- 
twle as a smoke mtshcr, A. B. Lennox and P. Dawson. 
Kng. Pat. 9572, .May 6. 1906. XVIIIB., page 605. 


Serum or Hood albumin for c/mmereud purposes ; Treat¬ 
ment of -, yi)e-C4dorising\. The Calico Printers’ 

Aftsoaiation. Manchester and W. Warr. Htalybridgc, 
Lancs. Eng. Pat. 10,227. May 16, 1905. 

To 1 sail., of seriiin or a solution of I lb. of blood albumin, 
is added 0'5 oz. of sodium hydrosulphitc (hyposulphite) 
dissolved in a small quantity of water. After storing 
the mixture, about 3 oz. of 40 f>er cent, acetic acid are 
added, and the whole allowed to stand for at least 24 hours 
to bleach the albumin. For trans^Kirt the ex(*eBs of acid 
may be neutralised, and the solution ovai>urate(l to dry¬ 
ness at a temperature below 100" F.—W. P. S. 

Textile fibres ; Priniiny sidphide colours on -. L. 

Cassella und Co.. Frankfort on Maine. Germany. Eng. 
Pat. 1800, Jan. 17, 1996. Under Int. (kmv., July 16, 
1906. 

In order to prevent the corrosion of metal rollers, the 
■ulphide colours arc printed together with a mixture 
of Bixlium hvdrosulphite (!iypcM»ulphite) and glycerin. 

-D. B. 

Fabrics; Apvartdus for steaming, ageing and drying 

-. Matner and PUtt, Ltd., and D. P. Smith, 

M»n<ih^t8r. Eng. Pat. 16,961, Aug. 4, 1906. 

lES’nun of attaching foiked hooka to the endless chains 
at intervals apart as prescribed in Eng. Pat. 20,117 of 
1892, H is Dow.direoted to provide each fink with a |»ro- 


Dyeing; Apparatus for -. H. L’Huillier. Paris. U.R. 

Pat. 820,654, May 1.5. 1906. 

See Pr. Pat 350.981 of 1905; this J.. 1995, 988—T.F.B. 


Discharging paste and process of making same. K. 
Keinking, Assignor to Badische Anilin uml 8o(la Fabrik, 
Ludwigshafen on Rhine, Germany. L.S. Pat. 820,889. 
May 15. 1906. 

See Addition of Sept. 17, 1904, to Fr. Pat. 2i»7.370 of 
1900 ; this J., 1905, 130.—T. F. B. 


Waterproof fabric. L. A. Bond. Assignor to Uubhertex 
Cloth ami Paper Ck)., I^igansport, Ind., U.S. Pat. 
820.694. May 16, llKKl. 

See Fr. Pat. 358.619 of 1906 ; this J.. BK)6, 313.—T.F.B. 


French Patent. 

Discharging by means of hydroaxUphites ; Process of -. 

Badische Anilin und 8oda Fabrik. Fourth Addition, 
dated Dee. 22, 1905, to Fr. Pat. 297.370, Feb. 19, 1900. 
Under Int. Clonv., Nov. 18. 1995. 

See Eng. Pat. 26.381 of 1905 ; this J., 1906. 474— T.F.B. 


German Patent. 

LithoiMne ; Use of - for ebtaining a pure, permanent, 

white, disebarge. Farbwerke vorm. Meister, Lucius, 
und Briining. Ger. Pat. 166,717, July 1, 1904. 

The claim is for the use of lithupone (a mixture of zinc 
sulphide and barium sulphate) as an addition to hydro- 
sulphite (hyposulphite) ciisoharges mixtures for the pur¬ 
pose of obtaining a pure and permanent white discharge 
on dyed woollen ana half-woollen fabrics. Lithopono is 
stated to bo more active than the zinc-wbitc hitherto em¬ 
ployed for the purpose of preventing the re-oxidation of 
the leuco compounds prefaced by the discharge of 
triphenyimethane dyestuffs. Also, printed fabrics on 
which diachaim have been produced by lithopone can 
bo stibtequenuy treated in acid baths without injury. 
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VIL—ACCM. ALKALU, AND SALTS, AND 
NON-MBTALLIC ELEMENTS. 

{Continufd from page 537.) 

CfdcMim mdphate ; HdubilUy of - in nolationi! of ammo- \ 

nium mdphate. J. M. Boll and W. (1 Taber. J. of 
Phvnioal Chem., 1»0«. 10. 110—1‘22. Chem. (^entr., , 
1900. 1. 1089. I 

SuiXiVASr (thiH J., 1905, til8) has recontly shown that the 
Holubility of calcium Nulphato in ammonium sulphate ' 
solution at 25'" C. first decreases, and subsequently increases j 
again as the concentration of the ammonium sulphate | 
becomes greater. No formation of a double salt was | 
observed. In order to ascertain whether the double salt, I 
CaH04,(NH4)gSO4.HjO, described by previous investigators j 
is stable only at tem{>eraturoH above 26° C., the authors | 
determined the solubility of calcium sulphate | 
in ammonium sulphate.' solutions at 60° C. At ; 
this tennK^rature the solubility curve consists 
of three distinct parts. The solid phases corresponding 
to the two extreme ]K)rtious <»f the curve consist 
of the pure salts, calcium sulphate and ammonium sub 
phato, whilst that corresponding to the middle portion is 
a double salt. The eomf>osition of the double salt was 
ascertained by Bancroft's method (J. of Physical Chem., 

6. 178), which is as ftillows:—If to a saturated solution, 
varying quantities of the two components be added, the 
conqKisition of the solutions remains constant only if the two 
comfKments are added in the same proixirtions in which 
they are present in lh(‘ solid phase. In this way the 
<M)in|K>Hition of the double salt was found to U': 
CaS()4,(NH4)3iN04.2H2().—A. S. i 

i 

Tin: Sidphide.H, t^elmidea, and telliirideti of -. H. I 

P(Uabon. C^omptcB rend., 1905, 142, 1147—1149. I 

As sulphur is added gradually to tin, the solidifying | 
point rises ra)iidly up ki 5 jifir cunt, of sulphur, tlieii more j 
grailually up to the «!omnosition corresponding k) Sn8 ' 
(880° C.). Beyond that, tlie solidifying point tails, but 
the investigation cannot be carried farther than alnuit 
26 per cent. <if sulnhur, as sulphur is then lost rapidly 
by volatilisation wnon the mixture is heated. 

Mixture's of selenium with tin, and of tellurium with 
tin. show pnHiiselv similar phenomena. When the pro¬ 
portion of metalloid exci'cds that in the compound, 
niiR. the solidifying fKiint steadily falls in the case of 
selenium, and in mat of tellurium falls to a eutectic \ 
minimum (388° (’.) at about 86 tier cent, of Udliiriiitn, and j 
then rises rcgiilarlv to the inciting jKnnt of k'lluriurn. 
The existence of higher selenides or tellurides than SnH ' 
not marked on the curves of solidifying point.— 

Nitrogen; Ap^Hiratun em'doyed for the 'utiliMUion of 

atmospheric -. A. Neubiiiger. J4. angcw- (%em., 

UKMl, 19. 977-985. 


NUraie of soda comhinaiion. Kng. and Mining J., .Tune i 
2. 1900. \'\\ R.] ! 

At a iBfpting of the producers and promoters at Iquique, | 
Chili, mMarch 31. some eoncesBions were made on h<)th I 
si(ieH. It was then agreed that should 90 per cent, of i 
the producers concur by April 3. in forming a new com* 
bination on an estimated producing ca|)acity of 3,800dX)0 
kins per year for all of the 147 manufacturing plants, a new 
agreement would be entered into. At the meeting of 
April 3 it was found that per cent, wore ready to 
concur. 

The prospect of having 3,HOD,900 tons of nitrate thrown 
on tlio market during the next twelve months^ while 
thcru ia no pmapect that more than 2,000,000 tone will 


be oonsomod during the tame period, together with the 
fear that the ChUian Government would legislate against 
those not entering the combination, was more than the 
manufaotureia were willing to risk. 

The term of the new combination is for three years, 
dating from April 1, 1906, on a basis of a possiUe pro¬ 
ducing capacity of all the “ oficinas ’* of 3,800,000 tons 
yearly, each " oheina " to submit to a pro rata reduotion 
in its producing capacity to cimform to the oonsumpUon 
of the previous voar. '^rhe production for the next 12 
montlis will probably Imj cut down to 2,000,000 tons. 


Sulphur Industry : Sicilian -. For. Off. Ann. Series, 

1906, No. 3595. [T. R.] 

The shipments of suljduir from Sicily last year amounted 
to 470,341 tons as conqiarcd with ^8,980 tons in 1904. 
The total stock existing in Sicilv on Deo. 31, 1^5, was 
402,845 tons. 

The Sicilian sulphur industry is passing through a 
crisis. The producers have become convinced that the 
American production is seriously threatening thorn, and 
most of them agree that an obligatory Htato-imposed 
association becomes absolukily accessary for the salvation 
of the industry. This association woui^ limit the output 
and guarantee a fair price. 


EnotISH I’ATBNTfi. 

Salt.; Manufacture, of comrmn -. 0. R. Ray, Manistee, 

Mich., U.S.A. Eng. Bat. 6428, March 6, 1900. 

Tub iuvenUon relates to apparatus for supplying anti- 
incrustation solutions to the ortUnary vacuum apparatus 
for the manufacture of common salt from brme. A 
relatively small reservoir, coutajiiiug the solution to bo 
applied in preventing incrustation on the brine-cirou* 
lating tubes of the vacuum apparatus, is divided into two 
compartments, in order to supply solution, of different 
strength if desired, k> two pans working in a double effect. 
Into each compartment, the inlet end of a pipe difw 
below tlie surface of the solution, and is then extended 
horizontally, its outlet end being connoi'ted to the brine- 
supply pipe, so that the two liquids mav mingle before 
entering tne pan, aliove the top of the nrine-clroulating 
tubes, and preferably at a point betwoeii the top of the 
tubes and the surface of the brine. The partial voonum 
in the pan draws in the solution, which may be caused to 
How ill at a rate modified by adjusting valves, and by 
elevating or depressing the reservoir above or below the 
level of the outlet into the brine pan. There is a pipe 
for the passage of water into the reservoir, in whiim, 
preferably, the anti-incruHtatiori solution is made.—E. 8. 


Sidxdions \ Brine]; Means and apfdianc.ts for CAtneentrating 
, and obiaining anil eonwying salts. J. Hargreaves, 
WIdnoH, Lancs. Eng. Pat. 10,560, May 20, 1906. 

Thb tank, I, is divided into compartments by the parti¬ 
tion, 10, so as to form a space, 12, for coUeotion of the 
precipitated salt. The sulimerged tubes, 2, are heated 
oy exhaust steam from an engine, for exanmle, passed 
from the inlet tube, 3, to the outlet tube, 4. The sloping 
covering plateH, 14, directing the (Mirrent of heated brine 
through tfie channels, 16, protect the tubing from becoming 
clogged with salt. Film-exposing surfaces, consisting <3 
cords, 6, passing over pullovs, 6, secured on rotating shuts, 
7. dip into the iiqui(f, and carry it upwards for exposure 
to currents of air drawn over the surface of the brine 
througl) the inlet, 8, and outlet. 9. Brine is oontiniiduslv 
fed by tlie pump, 18, having a steam-jackot, 20, througn 
a pipe oxtenning above the liquid, and provided with 
nozzles. 17. through which the brine issues as spray upon 
the saline crust as it forms: the salt as it falls upon the 
surface is swept by the currents in the liquid, shown by 
the arrows, into the compartment. 12, whenoe it is drivea 
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up tte outlet pipe, 23. by jets, 21, in the pipe, 22, wliich, 
fte well M the rape, 19, are supplied with brine from a 
aecond pump.—E. S. 

AmmoniaecU liquor obtained by washing iUmuinating and 
heating gates ; Treatment of certain products of -——. 

J. Radoliffe. Eng. Pat 10,076, May 13, 1905. III., 
page 684. 

Niehel ores or oicidised nickel mattes ; Treating -. 

K. W. K. Moii-Ivor and M. Frocld, London. Eng. Pat 
10,869, May 24, 1906. 

Thb mixture of metal oxides, resulting from the roasting 
of mattes or rogulus, is digested under pressure with a 
strong solution of magnesium chloride, nickel ohloride 
being formed in the solution.—A. G. L. 

Hydrogen peroxide; Preparation and purification 
of — . C. Poulenc, Paris. Eng, Pat. 1771, Jan. 23, 
1900. 

Sit* Er. Pat 359,623 of 1906 ( this J, 1900, 374.—T. E. B. 


Sulphur from sulphuretted hydrogen or gaseous mixtures 

containing it; Process for obtaining -, Cheni. 

Pabr. Ithenanih, und P. Projahu, of Stolberg 2. 
Aachen, Germany. Eng. Pat. 3122, Feb. 8, 1906. 

In order to obtaiu a larger yield of sulphur from gaseous 
mixtures containing sulphuretted hydrogen, than that 
obtained by the use of the contact sulistances hitherto 
employed in a 0ans-kiia, in which the gases pass in a 
downward direction, the inTcntors propose tile use of 
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banxite, or other natural material of similar composition 
oODtaining alumina or its hydrate, with artificial or natural 
metal oxides or their hydrates.—W. C. H. 


United States Patent. 

Cyanogen eompoundu; Production of --. C. Bosch. 

AssiKiior to Badisciie Anilin mid Soda Fabrik, Lud- 
wigshafeii-on-Khiiic, Oermaiiy. U.S. Pat. 821,4.'(7. 
May 22, 1906. 

Sen Fr. Pat. 347,373 of 1904 ; this J., 1905, 333.—T.F.Il. 


French Patents. 

Sidphur and cyanidee from npent oxide, itc ,• Process 

and apparatus for the extraction o/ -. J. J. M. 

JWciimeu!. Second Addition, dated Nov. 25, 1905. to 
Fr. Pat. 345,071. July 23. 1904. 11., page 583. 


Gas-fi-red furnacr for calcining alnmina and siuiilar 
products. K. Brossc. Fr. I'at.. 301,208, Dec 30. 
1905. 

The furnace comprises a series of calcining cliambers, 
each of whiidi has three aujicrposed lieartlia. A track 
extemis alongside tlie whole length of the furnace, on 
which track, wagons containing the alumina to he cal¬ 
cined, travel. The alumina falls from the wagons into 
vertical conduits at the side <,f the hearths of each cal¬ 
cining ohamlier, and in spreail on the hearths by means 
of mechanical rakes, (las from a proiluoor at one end of 
the furnai'e, is lielivered to two independent supply pipes 
extending the whole length of the furnace, from which 
the gas passes to burners turuished with uiiMiig chambers, 
and projecting into the calcining ehamlwrs. 'I'he air is 
preheated by being drawn through the chambers where 
the calcination has been complet.e.l, and then pc.sses to 
a conduit below the furnace, whence it is delivered to 
the burners as required.—A. S. 


(lEHMAN Patents. 

Muijlc furnace for the prtnluciion of sulphate and hydro, 
chloric ac.id. K. Oehler, Anilin uiul Anilinfarbeiifabrik. 
tier. Pat. 105,099, May 10, 1904. 

The furnace communicates, on the one hand, througii 
openings in the bottom, with a channel running under¬ 
neath the whole length of the furnace, for the purpose 
of removing the sulphate, and on the other hand, tlirough 
openings in the roof, with an auxiliary oondeising plant. 
Both sets of opniiiiigs can be closed. When the hot 
sulpliate is lieiiig removed from the furnace, the imid 
vapours are drawn through the auxiliary condensing 
plant.—4. S. 


Alkali compound that can be easily converted into alkali 
hydroxide or alhdi carbonate ; Process for the electro¬ 
lytic. manufacture of - and of chlorine. J. Wuiider. 

Her. Pat. 165.487, Kept. 14, IIHM. XI.4., jiage 594. 


Magnesium carbonate; Process for the production of 

tMuminous nornud -, O. Brill, (ler. Pat. 164.882. 

April 4, 1905. 


Evaporator for sdU salulioHS 
am the like ; Vacuum 
uHth separate heating and 
evaporating ehamhers, F. 
Juergens. (3er. Pat. 10&,2a0, 
Sept. 29. 1003 

The evaporator is shown in 
section in the figure. It hss 
separate evaporating antf hoot¬ 
ing chambers eommunioatiiu 
only by a cireulation tube, K. 
The evaporating obamber. A, 
is provided at the bottom with 
a fali-tiibe, F, and the heating 
ehainber has vertical heating 
tubes, L. The bottom, E, of 
the evaporating ohamber forms 
the, cover of tlia heating cham¬ 
ber, and it is claimed that 
incrustations on the bottom of 
the evaporating ebamW and 
in the fatl-tul^ are in this 
way prevented.—8. 

Sodium nitrate free from 
perchlorate ; Process for the 

uumufacture of -, E. Egor, 

Ucr. Pat. 166,310, May 19, 
1904. 

The crude Chile saltpetre is 
treated, with agitation, with 
a quantity of cold water 
exactly suftioiont to dissolve 
the sodium nitrate, in order to obtain a solution of this 
salt free from impurities. In carrying out the process, 
the ground material is mixed with a small quantity of 
colli water (at 10'- 15" C.j, and then further quantities 
of cold water are added gradually, with continuous stirring 
until the mixture contains (l(X)-3r/) kilos, of water for 
emdi 10() kilos, of crude nitre (o percentage of “ potassium 
nitrate ’’ jdus '• potassiiiin perchlorate ’"). On the first 
addition of water the temperature falls lielow 0° C., and 
then gradually rises again, so that a solution of sodium 
nitrate saturated at a relatively low temperature is 
ohtained, and neither potassium nitrate nor potassium 
chlorate is dissolved.—A. .S. 



VIIL—GLASS, POTTERY, AHD ENAMELS. 

(Continued from page 537.) 

Unite 11 ,States Patents. 

Sheet-glass; Appa.'atus for the. manufacture of _, 

W. B. Keighley, Vineland. N..I, U.S. Pat 820,205, 
May 8, 1U0(5. 

The glass-making furnace or tank is provided with an 
adjustable block for varying the area of the disoharge- 
outlet, the bhwk having a wedge-bearing on the tank. 
Means are provided for projecting a fluiti under pressure 
on to the under side of the sheet of glus to support it 
before it reaches a inechatiical conveyor; on eleotrioaliy- 
heated severing device, capable of being moved to and 
from the sheet of glass, is aUo provided, as well as means 
for projeofiug heating and cooli^ fluids alternately on 
to the glass, and means for projooting across the whole 
surface of the sheet a spray of fluid at a uniform tem¬ 
perature lower than that of the sheet_A. G. L. 


Ba.8Io magnesium oarhonale obtainetl by precipitating a 
solution of a magnesium salt with alkali carbonate, is 
heated in a eiirrent of carbon dioxide, preferably to 
15(P—22(F C. If dry oarboii dioxide be oiuploycd, an 
anhydrous product is obtained. --A. S. 


Glass sheets; Apparatus for drawing -. J. H. 

Lubbers, Allegheny, As-siguor to Window Glast Machine 
O.I., Pittsburg. U.S. Pat. 821,724, May 29, 1908. 

See Eng. Pat. 22,066 of 1904 ; this J., 1906, 29_T, F. B. 


Saturator far the manufaeture of ammonium sulphate. 
BerHn-Anhaltisobe Masoliinenbau A.-G. Ocr. Pat. 
165,308, Mareh 25, 1903, lU., pngs 584. 


Olass ; Process and apparatus for draaing 
I. W. Colburn, B. Washburn, and C. W. Inri 
Pa. U.S. Pats. 821,786 and 821,786, May 
Sm Bog. Pai 18,788 of 1005; thb 3„ 1906,1806.—Y.B.B. 


sheet -. 

I, BrankUn, 
», 1906. 
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Fsufoa Fatjskt. | 

OUtni’lioute pot furnacAt, Ideated hy gaa. E. Derval. ! 
Firrt Addition, dated Dec. 23, 1905, to Fr. Pat. 300,350, i 
D(Kj. 18. 1900. j 

Ths pot iuitiaoeB with a central colamn, dcRoribed in the | 
original patent, are. according to this addition, divided | 
into two or more parts, by nicans of a transverse wall or 
putition, through which air can (circulate, in ordt^ to ! 
allow of the continuous working of the furnace, and (<» 
facilitate the founding in the same furnace, and in the 
Kame “ journey,” of glasses of different comjKJsitions. 
By this arrangement, while the founding is procee<lmg 
in pots in one part, pots in another part of the fumaci* 
may 1)0 kept cool enough to be worked.—W. C. H. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page 638.) 

Puzzuolanae; Methods for the. determinatum of the 

hydraulic value of -. E. Maii’/.ella. Gaz. clutn. ' 

itttl., ItMlC, 86, 113—123. 

ViCAT in 1826 (Ann. ('him. Phys., 1826, 197) staUd that 
the hydraulic power of a puzzuolana corresponds to , 
(quantity of lime which it is capable of absorbing from 
lime-water in a given period of time. The author has i 
examined the ratifications of this method proposed by 
Giorgis and Alvisi (Gaz. ehiin. ital., 80. [1], 90). He 
finds that the use of lime dissolved in a solution of simar . 
instead of in pure water offers no advantage. Tlu^ 
absorptive power of a puzzuolana for lime in aqueous ^ 
Aolution increases considerably as the time of contact is i 
prolonged. It is true, as Qiorgia and Alvisi found, that 
clay and ve(^otablc soil ” absorb some lime when placed 
in contact with lime-waf/er, but the amount almorlKd ‘ 
does not inorease as the timo of contact is prolonged, so 
that these substances can lie rea<litY distinguished from 
true pug^mdanas. In carrying out Vicat’s tt»st, the time 
of contact of the puzzuolana with the lime-water should 
be prolonged U> more than 12 days, and the mixture 
should be continually agitated.— A. S. 

Concrete ; Notes on -. K. W. l.eonard. J. (kinadian 

Min. Inst., 1906, 8, 102—110. 

Thx spcioification common in Ganadafor Portland cement 
used in making concrete requires that 95 }Xir cent, shall 
pass through a lOO-miwh sieve, and that the neat cement 
shall bear a tensile strain per sq. in. at three days of , 
300 lb; seven days, 460 lb. ; twenty-eight days, (KX) lb. | 
The initial sot should take place in one or two hours, ami 
the final set m five to eight hours. The soundness is ' 
UitiUfd by a boiling pat tost. Tlie specification of the 
Canadian Society of I'ivil Euginwrs, ,fan., 1903, is more 
lenient tlian the above, and does not include a boiling 
test. The amount of magnesia is generally specified to 
lie less than 3 pit cent. 

For sand, it nas been found that pit sands (rounded, 
and made up of different rizihI grains) arc Ix^tter than ! 
crushed granite or quartz (sharp); that a little clay is | 
proliabiy not detrimental; that coarM^ sand or crushed | 
stone ^ives a higher tensile strength than fine sand, and 
that pit Mind or crushed limestone gives bettor resulbi 
whm subjected to abrasion than doi's sharp granite 
sand. 

The stone is generally specified to bo broken sfi as to 
paw a two-inon ring, and soreemHi. but a raixturo of 
gravel and sand pumped up together is now often used, 
and gives good results. 

The author praises reinforced concrete work, and gives 
some examples to show that it may be marie watertight, 
oven against considerable heads of water (up to 16 ft.). 

—A. G. L. 

ExQuair Fatsints. 

Tarring or asphalting roads; Product for -, and ! 

process for imnufaeturing the same- L. Pr^aubert ' 
and 0. A. Thub4, Nantes, France. Eng. Pat. 9422, 
May i, 1905. Under Jnt. Gonv., hlay 5, 1904. 
HuFr.fi^ 342,898 of 1904; this J., 1904,1029—T. F. B. ; 
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Slates ; Manufacture or ornamentation of -. 8. 

Kellett, IlkW, F. W. Richardson, Bradford, and 
Buttermere (^reen Slate Ck>., Keswick, Cumberland. 
Eng. Pat. 15,763, Aug. 1, 1906. 

The slates arc dipped in solutions of salts eff metals 
having coloured oxides, and arc then dried, and heated 
at temperatures up to a bright red or yellow heat, with 
or without access of air. By this treatment slates may 
be coloured in any way desired.—A. G. L. 

United States Patents. 

Hoofing, paving, A-e. ; Composition for -. E. J. 

Yettcr, Denver, (bio. U.K. Pat. 819,833, May 8, 19(K1. 
OiDsoNiTK. lime sludge, and asphaltuin or an equivalent 
are combined in suitable proportions with an oil or flux, 
either incorporated in the asphaltum^ or added as a 
separate ingredient.—A. G. L. 

Hoofing, paving, rf?c.; Composition for -. E. J. 

Yetter, Denver, Colo. U.S. Pat. 820,162, May 8. 1906. 
Kt.atbkite, lime sludge, and asphaltum or an equivalent 
arc mixed with a suitable oil or flux, either incorporated 
in the asphaltuin, or added as a semrate ingredient. 

—A. G. L. 

Roofing, paving, dec. ; Composition for -. E. J. Yetter, 

Denver, Colo. U.H. Pat. 820,163, May 8. 1906. 
Elateritk, gil.‘ioiiite, lime Kludge or calcium carbonate, 
and asphaltuin are mixed with a suitable oil or fiux, either 
incorporated m the asphaltuin, or added as a sejiarate 
ingredient.—A. G. L. 

Ememj; Process for ike manufacture of artifkial -. 

A. Gacon, Montval, France. U.S. Pat. 820,859, May 
15. 1906. 

See Eng. Pat. 23,492 of 1904 ; this J., 1905. 92—T. F. B. 

Building materud; Compositum -. Z. *B. Taylor, 

Orbisonia, Pa. U.R. Pat. 821,650, May 22, I90(f. 

The artificial stone is compoKcd of 60 parts of crushed 
slag, coiiiamitig 34 parts of silica; 12 parts of alumina; 
50 parts of lime, and 4 parts of magnesia ; to these 20 
parts of cement and 20 parts of clay, or clay and sand, are 
added, together with sufficient waUir to make the mass 
plastic for moulding, a suitable (*olouring material being 
also added.—W. C. H. 

Cement clinker ; IWocess of burning -. H. L. .Doherty, 

Madison. Wis. U.S. Pat. 820,484, May 16, 1906. 
The oemont is burned in a rotatory kiln, into the lower end 
ot which is mieoted a mixture of powdered coal with 
sufficient air for its complete combustion. The air is 
diluted with products of combustion, the quantity of 
whiidi is varied from time to time, whereby a periodical 
sliifting of the cUnkering zone in the kiln is effected, 
and the formation of kiln incrustations is avoided. The 
introduction of air from extraneous sources is prevented. 

—A. G. h. 

French Patent.^. 

Tiles and stone ; Process of manufacturing ariif/cial —. 
E. Vajda. Fr. Pat. 361.208. Dec. 19. 1905. 

A MIXTURE of 60 to 90 iHU' cent, of cement or other 
hydraulic binding agent. 30 to 10 of asbestos or other 
mineral fibre, and 5 to 2 of sWatite, is made with water, 
moulded under a pressure suificient to expel all surplus 
water, and, if necessary, subjected to a second moulding 
under pressure. The aiidition of steatite is designed to 
prevnnt the subsequent absorption of moisture from the 
air by reason of tlu' greasy nature of the material. 

—A. G. L. 

Hoads : Dust-free and ahsolutely firm -. K. Buhmoll 

von Eisenwerth. Fr. Pat. 3^,941, Deo. 26, 1906. 

The formation of dust may l>o prevented by watering 
roads already constructed with a 2 to 10 per oent. solution 
of alkali silbatc, preferably sodium sUioate, in water, 
whilst for roads to ho made, sodium silicate is added tn 
the water used in their uonstruotion—A. L« 








a. X,—JIB®ALW3lBcnr, 


m 


X.-lfETALLUSGy. 

{OonHnwd frtm page 543.) 

Bla$t fumaee ataof. O. Boudouard. Kev. Ohim.. 

im 137 ; Ch»m..Zeit., 1906, 80, Rep. 160. 

Thb author notM that in the production of a ton of ooet 
iron, in general about 1200 kilos, of sl^ are produced at j 
the same time. This makes an annual production of j 
60 million tons of slag froni iron furnaces alone. If other 
metidlumoal operations be taken into account, there 
is a yeany production of 100 million tons of slag. Hlast ■ 
furnace slags are now used for road.making and paving ; , 
also for mortar, non-conducting media (slag wool), cement, ^ 
bricks, Ac. 81^ cement is cheaper than Portland j 
. cement. Slags may Iw divided into two classes:— i 
1, Silicate slags, commercially tlie most important; 2, , 
noii-silioate slags, consisting or acids other than silicic acid 
(boric, hydrofluoric, phos^ioric, hydrochloric, sulphuric, 
titanic, mid vanadic acids) and more or less basic oxides. 
The importance of the knowledge of the fusibility, melting- 
point, and vi8C<Mity of slags, and its l>earing on the pro¬ 
duction of a given metal is discussed. Some slags possess 
considerable viscosity over a largo range of teinjierature. 
and it miglit be thought, therefore, that the determination 
of the melting point was of little practical value. The 
author points out. however, that as the fusibility of a 
slag is inversely proportional to the amount of iieat 
required to fuse it, and this in turn dopends upon the 
speciflo heat and melting point of tlio slag, the* melting 
point is one of the chief factors in determining tlie 
fusibility. (See also this «}., 1905, 675.)—K. 8«nN. 

Nickel ore.f>: Chlorinating treatmeiU of -. F. N. 

Rutherford. J. Canadian Min. Inst., 190.5, 8 , 336- 

342. 

Tiia author has made a number of experiments on chlorina¬ 
ting rosstiug applied to low-grade nickel ores after roasting 
for sulphur. Different mixtures of theroostwl ore with raw 
ore anti salt, and with ferrous sulphate and salt, were 
ina<le, but all gave poor results, espetsially the ores with very 
low percentages of nickel. The best result was obtained 
by heating a mixture of RX) grins, of roasted ore, 1.5 of 
salt, 5 of manganese dioxide, and 10 of sulphuric acid 
to 4(Hf C. for .10 mmutes, and leaching with boiling water, 
59 per cent, of the nickel in the ore being recovered. 
Nickel chloride is very easily decomposed and rendered 
insoluble by lieatmg in the presence of silicates, especially 
if air bo aamitteti.-—A. G. L. 

Cdbalt‘%iehel ores ; iiolubitily of -, in ammonia. G. S. 

Hanes. J. Canadian Min. Inst., 1906, 8 , 36H—362. 

Ths author has mode a number of experiments with 
Malaac’s ammonia process for the extraction of nickel, j 
cobalt, and copper from arsenical and sulphide ores. The ' 
process oonsists in treating the ore, crushed to pass a 
l20-me8h screen, with ammonia solution (one part of 
ammonia solution of sp. gr. 0<B80 to two parts of water), 
and blowing air through tlie mixture. (Oxidation fakes 
fdaoe, and the hydroxides of the metals pro<luced are 
dissolved by the ammonia. Nickel is acted upon before 
cobalt, and a rough separation may be made in this way. 
The air, after leaving tlie lixiviating apparatus, is pass^ 
througii washing towers to recover the ammonia. From 
the solution the metals are conveniently obtained by 
r^octredysis. Ftocoeding in this way. from a pyrrhotite 
ore. containing 6*20 per c.ont. of niokel, 10 hours’ blowing 
yielded 40*0 per cent, of the nickel, and 20 hours’ 87*6 
per OMt. An arsenide ore containing 27*0 per cent, of j 
oobalx snd nickel yielded practically the whole after 10 
hours' blowing. A copper'niokei matte containing 
39*76 per cent of iron, 9*9 per cent, of copper, and 21*1 
per cent, of niokel also yielded the whole of its copper 
and nickel after 10 hours. (For action of ammonia solution 
on metallic nickel and cobalt, see Hodgkinson and fisillars. 
this J., 1895, 160.)—A.G. t. 

Aniin 0 ny and fin; AUoys of -. F. E. Gallagher. 

J. of Physiooi Ohem., 1906,16. 93—98. Chem. Gentr., 
1906,1, 1690—1691. 

BMEMnsKs (Z. anorg. Ohem. iUl, 113) has btated tbM 


antimony and tw form two compounds, Sb4Sns or 
8b48n4, and SbSn, whilst Van Bijlert (Z. physik. Ohem., 
8. 843) considers the alloy corresponding to the last* 
mentioned formula to be a solid solution. The author 
has made a detailed miorosoopio examination of the 
alloys, and constructed their cooling curves. He finds 
that' antimony and tin do not form any chemical 
compound, but give solid solutions, of which a*, 
y- and crystius arc distinguished. Transformation 
points at 41(F and 243° 0. were observed, just as by 
Keinders, and also at 319° G., instead of the 310*’ C. given 
by that author. The cause of this disciepancy is stated 
to be that the nature of the solid alloy varies considerably 
according to the rate of cooling, and that under some 
circumstances unstable systems are formed. For example, 
the ^-crystals are unstable below 313° C., but undergo 
transformation only very slowly.—A. R. 

Sulphide ores ; EconomieM treatment of -. For white 

lead]. C. B. Jackes. XIllA., page 396- 

Mines and quarries: Cencral report and ^atifiics for 
1905. PaH I. JH»iricl statistics. [Gd, 2974.) Price 
7d. (T. R.1 

This return, which forms the first part of the Oimeral 
Report on Mines and Quarries for 1905, eoiitaios statistics of 
tlie nuinbor of persons employed, of the output of minerals, 
and of accidents at mines and quarries in the United 
Kingdom, arranged according to tlie inspection districts. 

; The total output of the undcr*mentionou minerals in the 
! United Kingdom in 1905 as compared with 1904 was os 
1 follows:— 


__ 

im. 1 

1»05. 

<5oal .. 

(Hays Slid ihalo. 

Iron ore . 

Mmestons (other than chalk) . 

Ignooua rocks. 

Baiidatoiie . 

Chalk. 

Tou». 

2»2.42S.272 

1A.948.U1A 

J3.774,2S2 

12.04S.lfl& 

A.e8H,R21 

A.30fl.»03 

4.4Sfl,7?H 

Toni. 

2»6,i2a,m 

lS,18i,7U 

u.&eojxi 

12,&01.780 

&,9fi6.900 

ft,dS9,&ee 

4.&85.&S4 

Enolish 

Patests. 


Zinc, retorts and other fireday metallurgical vessels ,* 
Manufacture of -. A. L. S. Qucneaii, South Bethle¬ 

hem, Pa., U.S.A. Eng. Pat. 9877. May 10, 1005. 
Under Int. Gonv., May 21. 1904. 


Rkr Fr. Pat. 364,319 of 1905; this J., 1905,107!.—T- F. R 


Zine. or oxide oj zinc; Process of extracting - from its 

ores. F. W. Howorth, Ixindon. From Soo. Anon, 
Mctollurgique Proc. de Tiftval, Frankfort on Maine, 
Germany. Kng. Pat. 14,573, July 14, 1905. 

Rbk Fr. Pat. 356,097 ol 1906 j this J., 1905.1311—T. F. B. 

Furnace for roasting, desulphurising, chloridising 
[chlorinating], dehydrating or drying ores and other 
substances. A. V. Ballarat, Australia. Kng. 

Pat. 17,370, Aug. 28, 1905. 

Skb Fr. Pat. 357,061 of 1905; this J., 1906, 120—T. F. B. 

Furnaces for roasting, dcsulvkurising, chloridising 
[rldofinating], dehydrating or drying ores, Ac. A. V. 
l^eggo, Ballarat, Australia. Eng. Pat. 21,160, Ooi. 18, 

1 ^ 5 . 

Thb furnace consists of two or more series of super- 
j im|>osed roasting ohainl>ers communicating with each 
I other, and furnished with rabble-shafts carrying arms 
I whereby the material under treatment is conveyed from 
! one chamber to another. The material la fed into the 
: furnace from a hopper, by means of fluted roUers, whleh 
I can be driven at vai^ng speeds. Sohd, liquid, or gaseoes 
fuel mav be used. Specially oonstructed fire-boxes or 
combus^on chambers are provkied in oertain oases at that 
diachM^ ends ol.the roa^n^ ihawhara—J. C. 
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Magnetic inatcricdt \AUoyti]; Manufacture of -. 

R. A. Hadfield, Sheffield. Eng. Pat. 22,130, Oct. 30, 
1905. Under Int. Conv., June 8, 1905. 

A MAUI7XTIO material having low hysteresig and eddy 
current in produced by alloying iron with silicon and a 
substance other tlmn silicon, such as aluminiuni, to the 
extent of 0*35 per cent, up to 8 per cent, of the iron, the 
amount of this element (aluminium) amounting to from 
25 to 75 ))er cent, of the silicon. The alloy so formed is 
heated to between 900® and 1100'^ C., allowed to cool, 
rt^heateil to between 700® (\ and 850® (^, and then left to 
t’(M>l slowly.—•!. H. r. 

Ores : Process for the balling together of 'pvlverulent or 

dusty -. J. E. (loldschmid, Frankfort (m Marne, 

(Jermany. Kng. Pat. 2<i.l70, I)co. 15, M)05. Ihidor 
Int. Oonv., Jan. 12, 1906. 

Hbe Fr. Pat. 300.570 of 1905 ; this J.. I90<(. 643—T F. B. 

UmTBD Statbs Patjdnth. 

Metal‘hearing inaleriah ; Putcess of treating -. C W. I 

Merrill, Lead.. S.T). U.S. Pat. 820,430, May 16. 1900. | 
Matkuialn t'imlaining jjrcriotiH metals, ami eRjHM'ially 
such matenaln as also contain reducing agents, are 
orushod. and in^ated with a cyanogen-bearing solution in 
a closed vcshM, “and the solution is removed from the i 
interstitial spaces of the material.” The matenal is then j 
subjected to the action of an oxidising agent (air) under | 
a pressure givater than that of the atmosphere, and j 
afterwards again treated with a cyanogen-bearing material. , 

- A. K. I 

Precious metals ; Pfocess of and ap'jHiraius for extracting \ 

- from their ores. S. T. Mufflv, Assignor to Pluia* ^ 

delpliia Cyanide PrtM.csH Co., Philadelphia. Pa. U.S. 
Pate. 820,810 and 820,811. May 16, 1900. ; 

Okbs containing g<dd and silver art^ (Tushc<l. and then ' 
d^^Uvered into a neutralising chamber containing an | 
alkaline solution for tlie pur|K)sc of ncutialising any oeid I 
salts present. Thn ore is now carried by a conveyor 
through a valved conduit into a closed casing containing 
a stamp mortar, in which it is pulverisi'd m an alkaline 
cyanide solution under a pressures of heated air greater 
than that of thes ntmospnisre. The pulverised ore is 
conveyed c^mlinuouslv through a scries of lixiviators 
containing cyaniflc solution under air pressure, and the 
solution aiu( tailings art^ finally collected in separate 
reoeptacdcs. The air, Iwfore being discharged, is led 
through an absorbing chamlior provided with a s(*ncH of 
partitions forming a tortuous ])assage, and fed with a 
comtKUind alkaline oyanide and alkaline hydrate solu¬ 
tion,” whereby the hydrocyanic acid gas is absorls'd, 
and va|K»un» <»f l>aHe metals are condensed ; the absorhmg 
liquid is subscupiently used for treating further quantities 
of ore. (Hih" also following abstracts.)—A. H. 

Lixiviator. 8. T. Muffly. Assignor to Philadelphia Cyanide 
process Co., Philadclpliia, Pa. U.S. Pat. 820.812, 
May 16, 1900. 

Thb lixiviator consiste of a horizontal rotieptaolo or drum, 
having inlet and outlet pif>es entering it. on opposite i 
sides, at angles other tnau 90", and also pipes for ' 
supply of compressed air and of solvent liquid. Inside 
the drum is a revolving device, provided with buckets, 
which carry the material under treatment, t.g., ore-pulp, 
from the inlet to the outlet pipe. The air-supply pijw 
extends through the upjmr portion of the drum, and has a 
longitudinal slot, whereby the air is caused to exert a 
dlrwt downward pressure upon the liquid contained in 
the drum. (See preceding abstract.)—A. 8. 

Condensing or dissolving gases and vapours ; Process of, 

and apwratus for -. K. T. Muffiy, Assignor to 

Philadelphia Cyanide Process fV>., Philadelphia, Pa. 
U.R. Pats. 820,813 and 820,884, May 16, IWO. 

Tub patents relate to a process of, and apparatus for 
reeoyerinff ” gases and bMe or other metallio elements 
carried thcreov in volatilised or finely-divided form.” 
The gases, under pressure, aie exposed to a solution of 
** a double oyanide of potassiutt *qd bromine,” and are 


then passed throujflt a series of thin films of the solutkm, 
while mixed with air imder pressure. In the solution the 
base metal compounds are precipitated by an ” alkaline 
hydrate solution containing ammonia.” The apparsi^ 
I consists of a closed chamber, having an inlet anti outiet 
I for the gases, and an inlet for compressed air. In the 
t chamber is a series of vertical endlews aprons, mounted on 
j rollers, and extending downwards into the solvent liquid 
I contained in the chamber. Between the aprons are 
, vertical partitions roatdiing from the bottom nearly to the 
j lop of the chamber, and having openings to ^lermit of the 
i passage of liquid. The chamber has a false bottom of 
> filtering material, and the space below has an outlet for 
the filtered solution. After leaving the chamber, the 
I gases and air pass through a closed Imx fitted with l^ffle- 
; ])lateB, and provided with an automatic outlet valve, 
which opens periodically to allow the gases and air to 
I escape. (.See also fU'coeding abstracts.)—A. S. 

I Iron ; Process of manufacturing - direct from its 

oxide. J. N. Whitman, Philadelphia, Pa.. Assignor to 
M. T. Reynolds, Albany, N.Y. U.S. Pat. 820,898, 
May 15. 1905. 

Thr ptilvorised on\ after suitable menhariical treatment, 
is heated under oxidising conditions to eliminate the mure 
volatile impurities, and then boated with a ” reagent ” 
to remove the remaining impurities. The purified ore 
is next subjected to heat and agitation ” under de-oxidlslng 
and carburising conditions produced by the introduction 
of free carbon, tt) ]>artially de-oxidise, carburise, jiartially 
reduce, and agglomerate the or© into coherent maiuicts,’’ 
and the product is then subjected to a highttr temperature 
under reducing conditions to effect complete reduction. 

—A. S. 

\Ir<m\ Ores ; Process of. and apparatus for smelting -. 

J. A. Potter, iSan Francisco, t’al U.S. Pats. 821,189 
and 821,190, May 22. 1905. 

Thb apparatus coiiflists of a smelting chamber with an 
o|#cii hearth, surmounted by a dome of refractory material. 

I A conduit acting as a burner for fluid fuel, discharges over 
i the hearth, and a vertical tubular retort, open at the 
bottom, extends upwards from the dome. The ore is 
; gromid with limestone and tarry hydrocarbonaceous 
I material, and the mixture is fwl from a liopper into the 
I upper end of the retort. The mass is forced through the 
1 retort by means of a plunger, and the hydrocarbonaceous 
I material is gasified, charred, and coked by means of the 
' hot gases from the smelting chamber. The liarden^ 
mass issuing from the lower end of the retort falls on to 
til© hearth of the smelting chamber, and is smelted, the 
molten iron and slag being drawn off at suitable intervals, 
j —A. 8. 

Steel; Manufacture of -, J. W. Spencer, NewcasUo- 

on-'ryne. U.S. Pat. 822,082, May 29, 1905. 
j Sbk Eng. Pat. 16,032 of 1903 ; this J., 1904, 554.—T. F. B. 

Copper alloy. G. Chaudoir. jun., Vienna. U.S. Pat. 
820,964, May 22, BKlO. 

See Fr. Pat. 336,838 of 1903 ; this J.. 1904, 326.—T. F. B. 

Copper atul other values ; Process of recovering - frosn 

nerfoin ores. T. J. Lovett, Oliicago, 111. 17.8. Pat 
821,615, May 22. 1905. 

The patent relates to a combined dry and wet process 
of concentrating and collecting the non-magnetic sulphide 
and contained values ” in low-grade ohalcopyrit© ores 
containing a considerable percentage of magnetic iron. 
The ore is coarsely crushed, and treated in a magnetic 
separator, whereby the iron and the sulphides are roughly 
separated. The magnetic material is then ground with 
water, and again treated in a magnetic separator to recover 
adhering (M-rticles of sulpliides.—A. 8. 

Slag ; Apparatus for pulverising btast-furnaee -. H. 

Coiloseus, Berlin. U.S. Pat. 821,609, May 29, 1900. 

Bbb Ft. Pat. 366,879 of 1906; this J„ 1906, 26.—T. F, B. 
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Sly; Pmeetajor distaleing anlid fhuets in fnii -, 

F. C. W. Timm, Hamburg, G«mat.y. tJ.S. Pat. 
8!28,087, May 29, 1906. 

Sax Fr. Pat. 3«6,252 of 1900 j thia J., 1905,1308.—T.F.B. 

Delinning; MeiluKl o/ ——. K. Goldschmidt and J. 
Weber, Aaaignore to Th. Goldacbmidt, Essen on the 
Ruhr, Germany. U.S. Pat. 822,116, May 29, 1906. 
SaaFr. Pat. 306,228 of 1906; this J., 1906,1311_T. F. B. 

French Patents. 

Jironxo-niekd. Soo. Anon, du Brnuzo-nickei. 

Fr. Pat. 360,910, March 18, 1900. 

“ Bronzo-nickel ” is an alloy formed by melting together 
10 parts of nickel. 60 of copper or of bronze, 20 of zinc, 
5 of antimony, end phosphorus, borax,and magnesium to 
facilitate the mixing. The melting-point of the alloy 
formed is given as ]4(KP a ; it is said to resist the action 
of moisture, sea-water, and dilute acid.—A. G. L. 

furmux, rcmrhe.rutury or Uanl: I'rocciit for carrying out 

chemical and metallurgical operaiione in a - [Fynuire 

lor casting steel, 'puddling, or reducing zinc, rf-c.] Uy 
introducing mixtures of gas and air at two or more, 
points. Schmidt and Desgraz. Fr. Pat. ,361,189, 
I)cc. ,30. ItMIO. Under Int. Cony., June 5, 1900. 
Mixtures of gee end air. varying in composition according 
to the nature of the operation to be cnrrie<l ont, are intro¬ 
duced into the furnace at two or more points. Thus, 
in a Bessemer convertor for steel, during certain stages of 
the blow, an oxidising mixture may he blown in from a 
lower tuyOrc and a reducing mixture from an upper 
tuyOre, whilst towards the end of the blow the reverse 
procedure may be adopted.—A. G. L. 

Silicon combined with calcium or its compounds ; Thermic 
process based on the action of —. J. Goldschmidt 
Fr. Pat. 361,197. Dec. 3(1, ItWO. 

Ihe invention consists in replacing the ahiiuiiiiiim iu 
thermite by a mixture of silicon and calcium. Thus, a 
mixture of 20 per cent, of calcium. 10 of silicon, and 
70 of ferric oxide or magnetic iron oxide, will give a very 
li(]uid slag of calcium silicate and a large amount of 
metallic iron, considerable boat being evolved. Metallic 
aluminium or magnesium may lie mixed with the calciuni- 
silieon mixture, and other oxides, c.g., of chromium ' 
may be substituted for the ferric oxide, if it is desired to i 
obtain different alloys, or (from the slag) different opaque i 
or transparent producta. Neither oalcinm nor silicon can i 
lie usefully employed alone.--A. G. I,. I 

German Patent. '' 

(tyanogen or ammonium compounds; Process for in- I 

creasing the yield of - in blast-furnacx. work, G. | 

Reininger. Ger. Pat. 167,033. Sept, 16, 1!H)4. 1 

The process consists in introducing an alkaline eartli 
carbide into that part of the furnace where the tem- 
peratiirc is about 8(K)‘—KXXI'’ C.—A. B. 

I 

XL—ELECTRO-CHEMISTRY AND I 

ELECTRO-METALLURGY. 

(VontxniHfd from ptjge 540.) 

(,4.).-.ELE(rrRO.CHEM:iHTHY. 

Ammonium eulphaie: Conducfit'ity of -in mixtureit I 

of sulphuric acid and uKiler. G. Roirard. CoinntcN 
r©nd., 1906. 142, 1082—1084. 

When ammonium eulphato i« dimolvod, r.p., in the pro- 

S ortion of 1 per cent., in solutions of sulphuric acid of 1 
ifforent strengths, the conductivity of the acid solution i 
may be increased or diminished, according to tibe con¬ 
centration of the acid. The author found that with 
solutions conuining 100—95 per cent, of sulphuric acid, 
the addition of J per cent, of ammonium sulphate increases 
the ooaduotivity; with acids eontiuning 66—1*8 per 
cent, of solphurie acid the oondmttivity is deoreas^ ] 


whilst with solutions ootiiainiiig 1*8—0 per cent, of 
stiiphurio acid the uonduotivity is again inereasod. The 
effect pf increasing the conoontratiou of the ammonium 
sulphate vanes according to the concentration of the 
sulphuric acid. With liquids containing over 3 per cent, 
of sulphuric acid an increivse in the proportion (k am¬ 
monium sulphate causes an increased difference in the 
: conductivities. Witli adds of about 2 per cent, strength 
I a high conoontratiou of the ammonium sulphate may 
cause an increase of conductivity, whilst low proportions 
may cause a doorcase. In other words, the point of change 
from solutions of less conductivity to solutions of greater 
conductivity than the solvent, which point lies at I*8 per 
(iont. of sulphuric acid when 1 per cent, of ammonium 
sulphate is added, can bo raised by varying tho pro{>orti<m 
of ammonium sulphate. With rise of temperature in 
solutions containing 65—26 per cent, of acid, the ratio 
tho conductivities of solvent and product approaches 
: unity. With acids of lower strength, increase of tom- 
' uernture has the opposite effect. It is noted that a very 
I large number of substances other than ammonium sulphate 
I liave a similar effect on the conductivity of sul]miurio 
i acid solutions. — J. F. B. 

' Isilcctro-chcmicfU analysis; A simjde form of rotniing 
^ dcctrodii for -. F. M. Perkiru XXIII., page OOU. 

Knoush Patents. 

! KUctrdytic apparatus, fi. G. Hepburn, Whitefield, and 
Mather and Platt, Lid., Manchester, Lancs. Knir. 

I Pat, 12.221, June 13. 1605. 

I 'Phe electrol)rtic ajiparatuK described is designed for the 
' use of bleachers in making hypoclilorite, and is an adapta¬ 
tion of the “ boU-jar ’’ method on a small scale, and for 
intermittent working. The apparatus consista of a 
1 number of cells connected to a nydraiiUc main for tilling 
' and emptying by means of suitable valves and stop- 
i cocks. Each cell may consist of two or more compart- 
1 menis, in each of which is placed an inverted vessel or 
! “ hell-jar,” and each of which may be separaU>ly omptiod 
' or placed out of action by moans of a siphon. Provision 
is also mode for swoo{>ing out of each cell the rt^idual 
chlorine left after eloctrolysm has Ijeen stopped. —A. O. L, 

Furnaces; FUclric ~ , for treating gases by means of 
electro-magneiirally or ehctrosdynainiedly actuated eliietrie 
arcs, A. J. Petorsson. Sweden. Eng. Pat. 9164, April 18, 
1006. Under Int. (’onv., April 18, 1905. 

This invention relates to an electric furnace for treating 
gases, by means of electric arcs struck between a centriri 
electrode and another electrode surrounding it, the arcs 
being made to rotate around tho latter by the aotitm of a 
magnetic field. The coil and iron core for producing 
tho inagnetic field are placed Miniilarly around the 
reaction chaml>er. The winding of the coil may consist 
of a thick ribbon-shaped conductor wound spirally round 
the reaction chamber, tlio conductor being suppUedwith 
continuous current “ of great volume,” or with alternating 
current from a transformer. The primary winding of the 
latter is connected in series with the arcs, or the iruiermost 
turn of the coil may act as the outer annular oleotr^e. 
Whore alternating current is used for creating tho mag¬ 
netic field, tl)o outer annular electrode may have tho 
shape of an 0|xm ring. Modifications arc desoribod in 
which the coil surrounding the chamber, and also Ihu 
pole surfaces of the ring-shaped iron core, have such a 
shape that the strength of the magnetic field, within tho 
space enclosed by the outer annular electrode, decroae^ 
uniformly or approximately uniformly towards the eeutre. 

—B. N. 

Ozonising (Umcspheric air: Apparatus for -falerfri- 

colly]. Oxonair, Ltil. and E. L. Joseph, both of ]»ndon. 
Eng. Pat. 4679, Feb. *24, 1900. 

This invention relates to a portable self-contaiaod appai*a- 
tus for ozonising air, and consists of a. bo* divided into 
two comportments, one of which has \u opposite ends 
open but fitted with wire screens above and mIow. The 
efootrode etruoture consists of an open, square, vertical 
tulM of flexible non-conducting material forming the 
dielectric, this being coverwi on its outer and inner 
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8i3rf»c«8 with sheets of #ire g&uze. The electrodes are 
mounted in the own (tompertment bo as to leave air 
passages through the middle of the structure, and ulso 
netweon the electrodes and the sides of the compartment. 
The structure is sectired in position in the box oy means 
of a spider frame, made in two parts, which is insert^ 
and expanded within the electrwe structure, and the 
frame also supports at its centre an electric motor, the 
latter driving a fan which revolves between one of the 
wire screens and the corresponding end of the electrode 
stnicture. The closed compartment contains a step-up 
transformer, and upon the cover of this the two switches 
and connections arc mounted for controlling the supply 
of currenl to the fan mot-or and, through the transformer, ! 
to the electrodes.—B. N. 1 

IInitbh iStatrs Patents. | 

Furnaar ; Elcxfric ■ J. E. Hewes, IMattaburg, N.Y.* j 
AsHignor lo 11. Boone, Baltimore, Md. l*at. ■ 

820,r.74, May 15. HX)0. 

Tiik hearth of the furnace coiiHists of a series of trough- ' 
like plates, abutting against each other, and forming a I 
rec.tiluioar trough. On each side of tl»e hearth are guides I 
with two endless travelling chains or conveyers, travelling , 
over and rcsling on them, and serving to move the hearth j 
in a longitudinal direction under the electrodes, whereby i 
the smelted materials are conveyed away from the elec¬ 
trodes. Stationary means are provided for feeding the 
materials to bo smelted to the mectroiles. One electrode 
is horizontal, and in line witli the hearth and the second 
electrode, which is placed vortical, the latter being at a 
higher elevation so as to leave a space below it. A liood i 
surroimda the eloctrmles and the hearth, and a depending ; 
ahiold tits down into the hearth and around the hunzont^ 
electrode, in order to c1om« 5 the hearth, yet |)eriiuttiug ; 
the latter to l>o moved forward.—B. N. 

(yondvetorff: Otyni-fHisition of tn/iUcr for thctric —• 
W. ii. Clark, New York, Assignor to l*arkcr-(1ark ‘ 
Electric ('o., Jersey f’ity, N.J. l^.S. Pat. 821,017, 
May 22, IWHl. 

Tms invention relates to a substance which is a condncl-or 
of electricity when coM, and which consists of a dense, i 
non-porons and non-crystallino combination of carbon j 
and silicon less hard than carborundum. It is produced i 
by decomposing gaseous compouiuls of carbon, in the j 
presence of volatile compounds of silicon, at n tein- ; 
peraturo below the fusing point of carhoruiulnin.— B. N. i 
Contact-mbst'anci n uttfd ff)r eatali/lic udion ; Trading - — 
\tlt'r4rolf/tirrdJf/]. 1. Kitst‘c, Idiihidelphia, Pa.. Assignor ! 
to C. L. Hamilton jiiid W. F. llamiltun. U..S. Pal. 
821,042, May 22, lIMMi. 

OoNTAcT poisons,’' such as arscnii-, arc extracted from 


contact massec. such as platinum, by making tho latter 
part of the aniide in an eleotrolytio apparatus, and sub¬ 
jecting the mass to the action of the electric current} 
the contact poison is oxidised, and diseolved out of tho 
moss.—B. N. 

[Calcium earhide]. Calcium oxide; ProcMs of reducing 

-. T. L. Willson, New York, Assignor to Union 

Carbide Co., Va. U.8. Pat. 820,031, May 8, 1006. 

An elect ric arc is established between suitable poles, one 
of which is the end of a depending carbon electrode. 
Tho arc is surrounded by a charge of calcium oxide and 
carbon in proportions suitable to form oaloium carbide ; 
tho reduced carbide is accumulated into a mass, and used 
OH one electrode, the arc lieing maint-ained by gradually 
moving the carbon electrode; imreduced portions of tho 
cliarge ore kept in contact with the arc and tho elootrodc, 
so as to retain tho best of the are, exclude air, and yet 
jHTinit the escajic of tho gases produced bv tho reaction. 

- A. G. L. 

Tnrpeniinr: [Electrical] VroC('»H of treating toood. for the 
cHracHon of F. T. Snvdcr. U.H. Pat. 821,264, 

May 22, 1006. Xlil/f., page 607. 

Fbxnch Patent. 

IncandcHCxnl filaments {Vacuum arc lamps): Process of 

manufacture of -. A. Franfurther and H. Kubl- 

inann. First Addition, dated Nov. 13, 1905, to 
Fr, Pat. 366,990, Aug. 17, 1906. II., page 683. 

Grrman Patents. 

Alkali cotnjiovnd that can be easily converted into alkali 
h)fdroxide or alkali carbonate ; Process for the electro- 

l^ic manufacture of -, and of chlorine. J. Wunder. 

Ger. Pat. 165,487, Sept. 14. 1904. 

MiXTiTRKs of an alkali chloride and silnia, free from 
sulphab^H. arc clcctrolysc'd at about the mcltmg temjKsra- 
lun^ of the alkali chloride. The decomposition may be 
represented by the equation: — 

6Naa + 3Si()g-NaaSi + 2Na2Si03 + 6C1 

at the cathode at tho anode 
and It is clainied that the whole of t he chlorine is obtained 
in the free state. A mixture of five parts of sodium 
chloride and two parts of silica is recommended.—A. 8. 

(B.)—KBEtn'HO-MKTALLUHGY. 

Fused electrulylcs ; E'acAory scale experiments with ——. 
E. A. Ashcroft. Electrochom. Ind., 1906, 4, 178—180. 
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Thv author uses colls provided with means lor magneti- 
oally rotating tiie fused bath dunng electrolysis. For 
the recovery of zinc from zinc sulphide, the ore is suspended 
in an electrolyte of fused zinc chloride, and by working 
at 4d0® (^, the su^bide is resolved into its elements, 
sulphur istiUing ofif or being oxidised at the surface of 
the vat, and molten zinc depositing on the catlkodo at 
the bottom of the cell. 

The plant as arranged for producing metalUc zinc, and 
su^hurio acid, is illustrated in the figure. 

So far as zinc is concerned, the process is not very 
promising, as most ores contain too mtich ganguc and <ithor 
impurities to be employed directly. Witli leatl 8\ilphi<le, 
oloctrolysod in a medium of fused zinc chloride or fused 
load chloride, good results arc obtained. 

The reactions of ferrous chloride with lead are of some 
importance, as offering a method for eliminating iron 
in the mixed sulphide process. Below 460'’ C., iron appears 
to decompose lead chloride: PbCl 2 + Fe- FeOL + Pb, but 
at about 000° 0. the reaction is reversed, the iron is 
reduced, and ^loys with the molten lead. 

To ovcrcoiiie the difflculty of access to the contenU. 
in the cell illustrated above, a modified form has been 
devised, open at the top. When this is used for the 
electrolyses of fused chlorides with recovery of chlorine, 
the gas is drawn off through a tubular anode.—R. H. H. 

Kl^rdyBia of fused zinc elUoride in cells healed- exierwiKy. 

J. L. F. Vogel. Faraday 8oc. Trans., May 15, 1906. 

rAdvance proof.] 

In 1898, in conjunction with 0. J. iStcinhart, a series of 
experiments was commenced with a view to preparing 
annydrous zinc chloride, bv dissolving oxide of zinc 
in hydrochloric acid, and suliBequently electrolysing the 
fused salt in cells heated externally, a process suggested 
by the late F. Maxwell Lytc. At first, great dimculties 
were encountered in producing anhydrous zinc 
chloride, the complete dehydration of the salt proving 
to be very essential for the efficiency of th(^ electrolysis. 
Finally, this was successfully accomplished by evaporation 
under a partial vacuum. In a small scale experiment, 
carried out in 1898 with 10 ami)6rcs at 3*3 volts a current 
oflBoiency of 03 per cent, was attained, [n more rct:ent 
experiments with a coll of 6rc*proof stoneware, taking 
600 amperes at 4 to 5 volts., the current efficiency worked 
out at 91*6 per cent, over a period of lOJ days. The 
temperature of the cell was kept as near 60(V' (/. as mmsiblc. 
The author ]Kunt« out the advantages of exU^nial heating, 
especially in the economy of electric energy, and consiilers 
that the field is still <qKm for the commercial produe.tion 
of zinc and uhlurinc by such a prixiess.—K. S. Tl. 


United States Patent. 

(hurpcf; {KUrlrululic] Hec-overy of - from soliUtons 

containing it. B. Comba, Turin, Italy, Assignor ti> E. 
Casper. Loiuloii. U.S. Pat. 820,566. May 15. lfH)6. 
See Kng. Pat. 20,657 of 1902; this J., 1903, I i:i0.-T. F. B. 

Fhench Patent. 

idodiuin ; Kleclrieal conductor of metallic . A. («. 
Betts. Fr. Pat. 361,102, lk‘c. 19. 1905. 

The condui'tor consists of metallic sodium iirottH’U'd front 
the air by a casing of oopiier or other metal. On aciuniiit 
of the high ooeMolent of expansion of siHliiini, thi^ 
eonduetora are best ma<lo in soetions, several methiKis of 
joining these together being itescril)eU. Since t.he Hjiecitio 
gravity of copper is nine times tliat of sodium, whilst 
ita elMtrical conductivity is only three timcH as high, 
it i« claimed tiiat a aodium conductor will carry as much 
current as a copper one three times its woight.~>A. 0. L. 


xn."FArnr oils, fais, WAxn, 

ARD SOAPS. 

Lipolytie emytnes in higher fungi, J. ISetlner. Monatsh* 
f. Chom., 1906, 27, 296—304. 

From the results obtained with nine representative specios 
the author concludes that the fats in the higher fungi 
contain a largo proportion of free fatty acids. Theae 
can be detected even in the fate of the fresh fungi, and 
their amount increases on drying and keeping the fungi. 
As much as 80 per cent, of the fate may oe nydrolysM, 
but complete hydrolysis has not yet been observed. In 
many cases it is possible to effect the hydrolysis of other 
fats oy means of the powdered fungus. This was notably 
the case with T/ycoperdon ^cmmofwfw. Boletus elegafts, 
Oalcrrlfeus vcUcreus, and Tjepiota procera, whilst Ooit- 
thardlus cibarius, Polyporus conffuens, and Hydnum 
re.pandum were almost without action upon rape oil. 
The hydrolysiH is promoted by gentle heat to 45® C.), 
and is checked by heating the fungus powder to IKf 0.» 
or by the addition of mercuric chloride. No enzyme 
could be isolated from the fungi. —C. A. M. 

Sennee berry [Horbusaucuparia ]; Seeds und oil of the — 

L. van ftallie and G. H. Nieuwland. Arch. Pharm., 
1906, 244 , 164. 

The Hoods of Sorbus aucuparta contain 21*9 per cent, of 
a fatty oil which can be extracted with petroleum ether* 
The seeds, freed from oil, gave the following r«iults on 
analysis:—Water, 9*2; nitrogen, 5*44; albumin (nitrogen 
X 6*25), 34*0; cellulose, 13-2; ash, 6*21; oarbohydrid» 
(calculated as glucose), 24*2 per cent. The oil is a sweefc- 
iastiug, mobile, slightly yellowish liauid, which rapidly 
dries on exposure. It posaesaes the following constants 
Sp. gr, at 15°G., 0*9317; refractive index at 16® C., 1*4763; 
acid value, 2*35; saponification value, 2(^*0; iodine 
value, 128*6; iodine value of tho fatty acids, 137*5; acid 
value of tho fatty acids, 230*2. Ten ^ms. of the see^ 
freed from oil, gave 7*29 mgrins. of hydrotgj^u^e acid, 

Camels* bvUer ; Analytic^ naluea of -. J. Vamvakas. 

Ann. chinu anal.. 1905, 10. 360. Z. Untersuch. Nabr.- 
u. Genussm., 1900, 11, 630. 

A SPECIMEN of oamcls\bulter from Tripoli was of firm 
consistency, and had a light grey colour and a oharoo- 
teristio odour. Tho fat gave the following results:—- 
M. pt., 38® C.; m. pt. of fatty acids, AT C.; volatile 
fatty aciiis, 8*0 per cent.; insoluble fatty acids, 88*29 per 
cent.; saponification value, 208*0; iodine value, 66*1 { 
and refractometcr reading, 20.—G. A. M. 

Elaidin and Elaidie Ac%d. Oawalowski. Pharm. Post., 

1905. 38, 97—98. Z. Untersuch. Nahr.- u. Genussm., 

1906. 11. 622—628. 

A OOMMEECIAI, Hpooiinoii of oleic acid, which melted at 
30*7° C. and contained 4 per cent, of luisaponifiable 
matter, yieldtnl on treatment with mercury and uitiio 
a(;id, an elaidie acid which consisted of a mixture of a 
crystalline and a liquid product. Tho oily portion was 
nearly colourless and had a not unpleasant odour. Tho 
solid portion gave the following analytical values:— 
bp, gr., 0*030; m.pt., 38® C.; solidifioatlon point, 28*0® C., 
and unsaponifiablo matter, 0*3 per cent. It yitided a 
hard white soap. The liquid portion molted at 16*6® C., and 
solidified at ll'O® V, It had a sp. gr. of 0*936, and con¬ 
tained 16*2 per cent, of imsaponiflolile matter. It solidified 
after standing for some days at 15° C. In the author’s 
opinion two distinct acids, stearo-olaidic and oleo-elaldio 
acids, are formed in the olaidiu reaction.—0. A. M. 

Eats; Action of iron and manyamse sails in vrodMing 

rancidity of -. 3'. F. Dalezki. Russi Wratsolt., 

1904, 8, 762. Z. Untersuch. Nahr.- u. Genussm., 1906, 
11, 626—626. 

Expebimekts were mad© with butler fat, cacao butter, and 
almond oil, freed from prottids and other impirtitieB. 
Preoautioni wore taken to exdude any baotsrioi aotion, 
air, light, and heat being the only factors In addition to 
the iron or manganose stearate. These salts were ueariy 
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innolubio in cold almond oil, and in the fatA at their melting 
pointn. In the cxporimente the admixture waa made 
on the water* bath. It woe found that both ealte inereaiicd 
the oxidation procena. the influence of manganeae being 
greater than that of iron. The aalts that liad diaaolved 
in the fata had a greater oxhliainj^ effect than the un- 
dissolved salta. The action was jmlged to be purely 
oatalytio, the aalts acting as conveyors of the atmospheric 
oxygon. The process of oxidation appenrotl to follow 
a somewhat different course with manganese than with 
iron. It proceedo<l more slowly at first, whilst hoat 
at^oeleratod the oxidation. When kepi at the ordinary 
temperature with the admission of light and air. the fats 
liocanie rancid, the iodine value decreasing, and the 
saponificatioM, and Heichert-Meissl values increasing. 

In the case of cows’ butter, liowevor. the last value 
remained almost constant. ~V. A. M. 

fiU in fmUrr ; The “ «t/rcr-wt/wc ” vu’ilunl for 
the deiertion of -. K. Jean. XVlll^., page 604. 

Cholestercd ; Hnlogrn dcrirative/t of -. J. Mautluier. 

XXIV.. page oil. 

So<t]> in Turkrtf. Oil. rami and Drug Reporter, 
May 21. HHm. |T.R.l 

Acicorjuku to tlic new’ regulations, which arc based uijon 
a report received from the faculty of the Imperial ('o)iegc 
of Medicine, the maximum percentage of solids {salt, 
soda and esrthy matters) allowed in soap is 2 per cent., 
and of water 4 per cent. Scwips in wliich these percentages 
are exeeeiled are regarded as adulterated, un<i the manu- 
factunirs are liable to prosecution. The rnanufactiin' of 
soaps containing Hodium silicate is forbidden. Mer¬ 
chants seiling wares ctnning within the above proliihition 
are liable to prosecution for the sale of an adulterated 
article. Considerable trouble lias been caused of late 
years to importers of soap into Turkey on account of the 
rigid requirements in regard to the <*lieinioal atmlysis of 
the goods before they are liberated from the customs, i 
Three eonsignments <»f w'cll-known brands of Knglish : 
soap were held for a long period, on the ground that the ' 
proportion of caustic swla exceeded per cent., and j 
that tali' was present. , 

Turkey proiluees most of the I’oinnion grades of soap , 
required for ordinary consumption, but there is a con- j 
siderable importation of the finer qualities, chiefly from j 
Great Rritain and France, and to some extent also from ’ 
Italy and Germany. Theso iniportstioiis at Smyrna ; 
rtiatm an annual figure of about JUr> tons. There is a | 
large exportation from this seotion of cheap grades of 
soap made from olive oil, in which American jHirchnsers i 
are taking a steadily increasing sliare. An important ' 
market for this exportation has just been (dosed by the i 
recent decree of the Bulgarian (loverninent shutting out ; 
the soaps of this region on the ground that they are j 
fnaiiiifaeturod from materials of foreign origin. 1 

The reason for the small imports of soa]) into Araliia is ; 
that the natives use a ttrong alkali sulistitutc called ! 
*' hootum." Tills is derived from an evergrwm shrub 
growing plentifully on the desorl, and called “shagar” 
ny the Arabs. It is burned and the residual ash is incor- 
poratotl W’ith black mud into lumps. Tlic prevailing use 
of this alkali oxnlalns why oidy .‘l.K.'iI Ih. <if soap were 
importcfl into Aticn last, year, ncMrly nil of It from Franci'. 

oil indiMtrg ; ./upuacae-. Oil. Vaint and Drug 

Reporter, May 14, liMW. ['P. H.l 
Aftxr boiling, the fish are put into wiKulen presst s about 
8 ft. aquarc and 21 ft. deop, the sides and btittom of wbitdi 
arc oomposed of slate having a small opening lie-twecn them. 
The cover is put on, and jiressure is exerted by means of 
levers or stones put on to]) of the eover. the oil and w'aler 
pK'Bscd from the fish running into a tank, where the 
water, going to .the bottom, is first drawn off, and the 
oil afterward put into cans, soldered up, and is then ready 
for shipment. 

The nsh, after beinff pressed, is in the Bha}ie of a hard 
sodden mass, which is removed from the press, broken 
into smo^l pieces, and spruad out on mats in the sun and 
dried. When dry it Is packed in straw mats, and shipped. 


It is estimated that not nioce than 60 per cent, of the oil is 
I extracted from the fish, while in drying the mannre, more 
I tlum half of the phosphates, the most valuable mrt, arc lost. 

! The oil is nearly all exixirted to Holland and Eni^iuid, but 
I the manure is all used in Japan, and the amount annually 
j [jToduced is not suflloient to supply the demand. 

I Olive oil. U.H. Customs Decisions. [T. R.] 

; The following decisions on olive oil have been issued by 
the Treasury Department.:— 

I (1) Merc presence or absence of free fatty acids in olive 
j oil docs not (lefermino wliethcr or not such oil is tit for use 
j as an arl.iclc of human food. Uancidity may exist in 
! such oil licforo the formation of free fatty acids, and such 
I acids may exist long before the oil becomes rancid. 

' (2) Olive oil in condition to be filtered, and blcndeil with 

^ cottonseed oil, and when so blended fit to be used as un 
artl<'lc of human food, is dutiable ai- the rat<‘ of 40 cents 
I)er gall., under the provisions of paragraph 40 of the 
tarifb 

! Knolish Patkmts. 

; Jionvi<, ttkinn, <bc. ; Treatnu ni of vorwuM nubMdttcca mch 

I as - for uhtaiving useful piodueis If/rcrtAc, glue, and 

I manure] therefrom. J. Hargcr. Eng. Pat. 0770, 
May 0, 1005. XIV., jiagc 607. 

tfoa'p and deiergent eompoutids; Manujaciure oj -. 

j D. J. Armstrong, M. It. Armstrong, both of Asliton on 
Hibbic, and H. H. Armstrong, Penwortham. Eng. Pat. 

I 16.406. Aug. 12, 1005. 

i Claim is made for tlu' jncoriKuation W’lth the si/ap of carbon 
j tetrachloride, either l)y itself, or together witJi hydrocarbon 
: solvents. The carbon tetrachloride iiioy he mixed with 
I fatty ac'ids before saponification with alkali, or it mav be 
' incorporated with the still fluid soap-mass obtained from 
fixed oils, wliilst volatilisation may be pi-evcntcd by 
carrying out the prrH’Oss in covered vessels.* Detcrgeiil 
preparations art' (*btaincd by pulverising a soaj> con¬ 
taining (!arl)on tctracldoride with a suitable quantity 
of sodium carbonate.— C. A. M. 

Fkkncu Patent. 

tSoap : Manufaeture of a dry - from colophony and 

soda {for jHi/tcr-sizing], M. Dmixaiiii. Fr. Put. 
861,154, Dec. 20. 1»05. 

<\)LOPH()NV (KH) parts) is meltiNl ami treated, little by 
little, with s(Hlmm earlHinate (20 to 25 parts), and the 
mixture, which contains a slight excess of alkali, heated 
and stirred until nearly sohd.—0. A. M. 

(jRKMAN Patent. 

Aldehydes, ule.ohols, and \ ffdtif\ acids; Process of produeing 
— - . (hem Falir. Fldrslieim. Dr. H. Noerdlmgor. 
Ger. Pat. 107,137, Jun. 16, 1604. XX., page 608. 

XII1.-PIGMENTS. PAINTS; BESINS, 
VARNISHES: INDIA-RUBBER. Ete. 

{ColUinued from page 547.) 

(.4.)—PIGMENTS, PAINTS. 

Sulphide ores; Scommietd traiiment oj -l/«r white 

lead]. 0. K. Jot'kes, J. (Canadian Mtn. Inst., 

8. 244—268. 

The author proiioses to apply Kingsley’s white lead process 
(Eng. Pat. ^,000; this J„ DK>6, 681) to the enormous 
sulphide deposits of Canada which cannot profitably be 
worked in the ordinary way on account of their remoteness 
from smelting works. Briefiy, the method oonsists in 
acting on the concentrated galena with 80 per cent, nitric 
acid oemtaining some nitrous acid, at a temptu’ature of 
80° C., lead nitrate, aulphur, and nitric oxide being 
fonued. The lost is oxidised by w to nitrogen peroxide, 
which, in presence of air amf water, again yields nitric 
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mnW nftnii»tnl«g nUfoM idd. >1x1 ii owd ont Hnia. The 
foltttiim oi Iwd nitiete to ran ofl fcom tiie eaphar end 
nnguet freed from ifoa by addiim % littie bMio lead 
(white toed), md &en ^iplteted by » mWme 
ceoetio code end (odium oerbonete, white leed eira 
(odium nitrete beiim formed. From the letter^ the nifera 
eoid to recovered by eotinu on it with eulphurio eoid 
formed from the (ulphur Ubereted in the firet et^e of 
the prooese, the nitnc acid being dietiUed ofi, and con- 
deneed in pipee which serve to heat the mixture of ore 
and acid to the proper temperature. Apart froin losses 
in workhigt the whole of the nitric acid used is thus 
recovered.—A. Q. L. 

(JS.)—RESINS, VARNISHES. 

Eholibh Patsnt. 

Rofin and rotin ode ; Process for treating -. K. 

Bosch, Stuttgart, Germany. Eng. Pat. 28,l7fi, Dec. 15, 
1906. 

SSE Fr. Pat. 367,391 of 1905; this J., 1900, 82.—T. F. B. 
Ubitku Statsb Patbbt. 

Turpentine ; [Electrical] Process of treating wood for the 

extraction of -. F. T. Snyder, Oak Park. Ill. U.S. 

Pat. 821,264, May 22, 1900. 

The wood to enclosed in a vessel, having air-tight sides 
and top, and the vessel to inserted in a furnace, also 
provided with air-tight sides and top, through an opening 
in the bottom of the furnace. Heat to developed electri¬ 
cally in tto interior of the latter, sufficient to produce 
destructive distillation of the wood, and the vapours, 
containing turpentine, are drawn off through the bottom 
of the vessel, and collected. The vessel, containing the 
remaining charcoal, to' removed through the bottom of 
the furnace, the vessel being maintained in an upright 
position so as to*prevent the escape of the heated vapours 
smd consequent admission of air. Another vessel 
containing wood for treatment to placed in the furnace, 
the heat of the latter being thus maintained, and the 
charcoal is removed in a heated condition without damage 
by the externa] air; the charcoal to subsequently cooled 
apart from the furnace and out of contact with air.—B. N. 

(C.)—INDIA-RUBBER, Etc. 

Ralata; Reaeliont of -R. Ditmar. Gummi- 

Zeit., 1906, 20, 844. 

When the pure hydrocarbon of bolata to subjected to 
prolonged treatment with chlorine in chloroform solution, 
and the resulting product rcprecipitated severel times 
■from benrene solution, a white, microcrystalline 
body is obtained which answers to the formula CjoHigCie. 
It to soluble with difficulty in benzene, and is not att^ked 
by concentrated nitric acid. By dissoiving balata hydro¬ 
carbon in fuming nitric acid, precipitating with water, 
and reprecipitating the product several times with ether 
from acetone solution, a yellow amorphous body of an acid 
nature to obtained, which contains 53-17 per cent, of carbon, 
0-46 pec cent, of hydrogen, and 8-59 per cent, of nitrogen. 
<See also Caspar!, this J., 1905, 1274.)—VV. A. C. 

india-rubber; Influence of Upht magneeia ae a filling 

material upon -R. Ditmar. Gummi-Zeit., 1906, 

30, 816. 

Five experimental mixings oi Para rubber with 10 per cent, 
of sulphur and rising percentages of light magnesia were 
vulcanised and tested as before [this J., 1906, 487). 
Both strength and elasticity are greatly enhanced by 26 per 
cent, of light magnesia, the former more than 10 times 
and the latter about 2jj times, as compared with a blank 
ciperimrat. The increase, up to 26 per cent, of admixture, 
is quite steady.—W. A. C. 

Fvbber ; Meihodi of colouring -. E. W. lewis. J. Soc. 

Dyers and Col., 1906, 22, 184-187. 

The fcdlowing methods are considered in detail: (1) The 
inoorpotation of cdoured pigments witit the rubbarmiase 


during the ordinatv process of mixing, either d^ or in 
the presenoe of solvents, (2) the staining of vuloaotoM 
rubber goods subsequent to euring, by means of sdtuhie 
odours, and (3) the admixture of odours, sduble in the 
ordinary solvents of rubber, with rubber sdutions int«rd[^ 
for use m the preparation of dipped or spread goods.—O. B. 

Ebonite ; Analgeie of —, R. Thai. XXIII., page 610- 
United States Patekt. 

Rubber; Diteolving and regenerating -. P. Alexandet, 

Charlottenbnrg, Germany. U.S. Pat 841,394, May 22, 
1906. 

See Eng. Pat 14,681 of 1905; this J., 1906,1244.—T. F. B. 


XIV.—TANNING, LEATHER, GLUE, 81XB. 

{Continued from page 548.) 

Quebracho induetry of Argentina. For. Off. Ann. Bar., 
1900, No. 3605. [T.R.] 

Abundance of quebracho wood to to bo found in the 
forests of the Cbaro district of Argentina, and also in some 
parts of the North end West Provinces. The following 
are the figures for the export of quebraoho in its various 
forms for the lest two years:— 



1904. 

1006. 


1 

Quantity. i 

1 

Value. 

Quantity. 

Value. 



Pol.Bold. 


Z)ol. gold. 

Quebracho— 





81eepen.. dumber 

4,047 

8.246 

21,886 

17.46ft 

Logs .... Ton* . 

49,076 

400.762 

166,081 

1,669,810 

Boards .. Bumbor 



23,642 

286,420 

Posts ... .. 



2,442 

1.221 

Extract . Tons . 

021 ' 

18,426 

6,226 

124,605 

Total . — 

“ 

612,488 

— 

3,048,SW 


Tanning materiale; Duty-free importation of -, fate 

Germany. Board of Trade J., May 31, 1906. [T.B,] 
The Bundesrath has authorised the duty-free importariort 
under the oonditiona governing “ improvement ” trade, 
of quetoaobo and other taiming woods, and of tannins 
materials generally, destined either to be out up in small 
pieces, and re-exported, or for use in the manufaotun of 
tanning or colouring extracts for exportation. 

Enoluh Patent. 

Sonel, akine, Ae.; Treatment of varioue lubetancei tuA 

ae -, for obtaining uieful produeti [Grease, due, 

and manure] therefrom. 3. Harger, Market Har- 
borough. Eng. Pat. 9779, May 9, 1905. 

The apparatus employed consists of a horizontal rotaring 
cylinder constructed of perforated metid plates or gauze, 
mounted upon a central shaft, and^rrounded by a fixed 
cylinder provided with a steam-jaeket. The materUi, 
such as bones or skins, is placed in the itmer oylinder, a 
manhole teing provided for the purpose, and the space 
between the two cylinders to about one-third filled with 
benzene. Steam is then turned into the steam-jacket 
until the benzene boils, the inner cylinder being dowly 
rotated. The benzene vapours pass out of the cyilndor, 
and are condensed in a separate apparatus, fresh W*u- 
tities of the solvent being intioduoeu as required. When 
the bones have beep freed from nease, the solvent oon- 
taining the oil to run ofi, and aU the benzene removed 
by the introduotion of a current of steam. Manholes in 
the outer oylinder ue now opened, and air to allowed to 
pass through the cylinders, the inner one bei^ rotated 
so that all dirt, meai Ac., to rubbed off, and fsUing tfarou^ 
the gauze, to removed by brushes affixed to the outer ftab 
of tM inset cylinder. The bones are then subjeeted to 
the aotion oi steam and water to lemove g^tiaoos 
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•ubstwKjea, and »m aft«rwftrda dried by reducing 'the 
preesure in the cylinders. The inner cylinder is finally 
rotated rapidly until the bones are sufficiently disinte^ated 
to jiasfl through the gauze and a perforated plate fixed in 
the manhole of the outer cylinder.—W. P. 8. 

UNtran Statbs Patbxt. 

Leathtr; Oil dreading for -. H. Schowalter, Laden* 

burg, Germany. U.S. Pat. 821.260, May 22, 1900. 
8 bk Fr. Pat. 307,627 of 1906 ; this J., 1906, 130.—T.F.B. 

French Patent. 

Tanning and colouring materials: Autoinntir extractor 

for -. L. F. Jurv. First Addition, dated Dee. 19, 

1906, to Fr. Pat. 358.783, (>*t. 7, 1906. 

In this addition, the ball-floats which are provid4‘d in the 
original aiMJciticaUon (this J., 190.), 327). for tho auto¬ 
matic control of the atlimsHion of liquora into the various 
-tanks, are ropiaeed by shafts canying cains, whieli are 
placed in positions bo tliat they open, at the right, monioiit. 
sluice valves siiuaU'd either in the diffuser or m the Inpior 
reservoirs.—J. F. H 

German Patent. 

Odatin ; Process of hnrd'ning objects of -, so that they 

retain their shape. H. Rumpel. Oer. Pat. 167,318, 
Got. 10. 1904. 

Oeeatin objects can l>e permanently hardened by the 
action of formaldehyde', acrolefii, and chromium com¬ 
pounds, dissolved in alcohol, acetone, or ether.—T. F. 13. 


XV.—MANURES, Ete. 

{Continmd from page 649.) 

Over-limed soil; Pegeneritfion of -. S. Maki and S. 

Tanaka. Bull. Coll. Agnc., Tokyo, 190<l, 7, 61—66. 

It has been shown previously, that in order to obtain the 
best yield of plants, a certain ratio of available Umc to 
magnesia is iieoessary. In the case of cereals, the pro¬ 
portion of magnesia should be equal to that of lime, if 
we former Ix) x>rcscnt as magnesite, which is similar to 
the lime com[)ounds present in most soils in its behaviour 
to solvents. The authors have examined the action of 
magnesium sulphate, which is much more readily avail¬ 
able than magnesite, in restorii^ the efficacy of over- 
limed soils. It WOK found that on both sandy and loamy 
■oils, 14 parts of erystallised magnesium sulphate have 
the same effect as 160 x>arts of magnesite.—A. 8. 

Manure; Influence of the reaeiion of - upon the 

yield. K. Aso and H. Bahadur. Bull. Coll. Agric., 
Tokyo, 1900, 7, 39—46. 

Waonbh has shown that a mixture of superphosphate 
with ammonium sulphate, which latter is imysiologically 
acid, does not give good results unless some calcium car¬ 
bonate is applied tuJ|ountoract the evil effect of the acid 
reaction on the rooli of the jilants. Tlio authors have 
oomparud the effects of the (neutral) disodium phosphate 
with the (acid) monosodiiim xihosphato, and witn calcium 
superphosphate in presence of ammonium sulphate 
(physiologically acid) and of Hudium nitrate (])hysiolugi- 
oally alkaline). Fxperimonts with peas and barley 
showed that tho combination of several acid manures or 
of several alkaline manures does not lead to good results, 
but that a mixture of acid and alkaline salto acts bene¬ 
ficially on the yield. The best result with sand cultures 
of barley and peas were obtained with a mixture of 
sodium nitrate and monosodium phosphate, whilst in 
the case of paddv-rice, a mixture of ammonium sulphate 
and disodium phosphate proved tho most satisfactory. 
In experiments with soil cultures of onions, ammonium 
aulphate, in tihe presence of disodium phosphate and 
potassium carbonate, yielded a far better result than 
■odium nitrate, and the resulta also confirmed the obim-- 


Taiaons of other inveitigitofft, that ammonia under suit* 
aUe oomlitioai aa as^ffi^ioua aa nitrate,. Mid thet nUtio 
fioation is not necessary. The geaer^ oonnlosion drawn 
by the authors is that small changes in the reaction of 
the manure have often a much greater infiuenoe on the 
yield than might be presumed, and that the effects 
differ with different orope.—A. S. 

Oaleium cyanamide ; Sfiicacy of —, [as fertiliser] under 
different conditions. K. Inamura. Bull. Coll. Agric., 
Tokyo, 1906, 7, 53—55. 

Calciitm cyanamide Is an alkaline manure since, on 
decoiniioflition in tho*'8oU, it yields calcium carbonate 
and anitnonia, the latter in turn being soon transformed 
into ammonium carbonate. As ammonium sulifliate, 
though of neutral reaction, is physiologically acid, it 
appeared jirobablc that tho most suitable conditionsjfor 
obtaining satisfacitory results would bo different with tho 
two cornpoimds, au<l accordingly the efficacy of mixtures 
of calcium cyanamide with the acid double suporphosphate 
and the neutral disodium pliosphato rospoctively, was 
determined. Tlie best results were obtained with the 
superphosphate mixtures, whereas in the case of am¬ 
monium Hulphate. the neutral disodium phosphate 
mi,\tureH are superior to tliose containing douule super¬ 
phosphate (see j)receding abstract).—A. S. 

(Jaleium eyanamide. ; Manurial value of K. Aso, 

Bull. ('■oil. Agric., Tokyo, 1906, 7, 47—52. 
Comparative experiments <»u rice (“ upland ” and 
“ paddy’*), sesamum. and hemp with calcium cyanamide 
(19*2 per cent, of nitrogen), Ciiili saltpetre, and ammonium 
sulphate, showed that in general the cyanamide gave 
rather better results than equivalent quantities of the 
sodium nitrate and ammonium sulphate. The only 
unsatisfactory result with cyanamide was in tho case of 
[>addy noe on a soil rich in humus, and of a similar charac¬ 
ter to moor soils, which have been shown by Tacke and 
Feilitzen not to yield such satisfactory ri'^iuits with calcium 
cyanamide as other soils do.—A. S. 

Potas.tium compounds; Manurial value of different —— 
for barley ana rice. K. Aso. Bull. Coll. Agric., Tokyo, 


for barley and rice. 
1906, 7, 07—72. 


K. Aso. Bull. Coll. Agric., Tokyo, 


The author has compared the manurial effect of four 
potassium comx>ounds—the carbonate, sulphate, chloride, 
and silicate—in three consecutive years on barley and 
paddy rice. Potassium chloride was found to accelerate 
the ^fiiowerin^ process and increase the grain production, 
giviif^ the highest quotient of yield, in the cose of barley; 
but with rice it caused a decrease in the yield. In several 
cases with rice plants, potassium silicate proved to be 
the most efficacious of tne four compounds. Putaasium 
sulphate favoured the production of straw rather than of 
gram. Potassium carbonate was inferior to sulphate in 
ail cases, when applied together with disodium phosphate, 
a physiologically alkaline manure.—A. S. 

Silica; Function of - in the nutrition of cereals. A. D. 

Hail and C. G. T. Morison. Boy. Soc. Broo., 1906, 

77B., 465—477. 

Experiments extending over a series of years show that 
whilst silica is not an essential constituent of plant food, 
it may play a definite part in tho nutrition of cereal plants, 
such as barley, which contain normally a conaiaorable 
proportion of silica in their ash. A free supply of soluble 
silica (sodium silicate) causes an increased and earlier 
formation of grain, and thus acts in a similar mazmer 
to phosphoric acid. The effect of the silica is not a direct 
one. but is due to an increased assimilation of phoaphorio 
acid by the plant. Apparently, the silica within the plant 
does not cause a more oompfote utilisation of the phos¬ 
phoric acid that has already been assimilated, or promote 
the migration of food materials from the straw to the 
grain, but it gives the plant such a stimulus that more 
vigorous development and an increased aisimUatioii of 
the phosphoric acid contained in the soil are possible. 
Tho results of water cultures of barley, and direct experi¬ 
ments on the effect of sodium silicate on the constituent# 
of the soil, show that the silicate has no chemical action 
on the aofi ^sphataa-p-dL 8, 
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B$ltroatt! Su bttihti Km «/ toict for poteuh in Oe aM 
0/ J. Urbui. X^, Mow. 

Suptrpitoifliatu; Dtttrmiwatwn of Ike miuUe and tolat 

phoifkerie aeii in -. K. Rohm. Chem.-ZeH., 

190e, 80, 642—543. 

A OOM7ABISOH o( the digestion and agitation methods of 
detemining the soluble phosphoric acid shows the latter 
to give higher and more constant results, especially when 
the agitator is run at a speed of 32—40 revolutions per 
minute, the diSerences in that case being only 0'04—0'08 
per cent, of phosphorus jientoxide. In the determination 
of the total acid, the three methoiis generally used for 
dissociation (namely, nitrohydroehloric acid, nitric acid, 
or nitrio and sulphuric acids) gave very concordant 
results, whereas results obtained with hydrochloric acid 
(tried for comparison) came oiit too low and irregular. 
Where no stirring apparatus is available, it is essential 
that the precipitate should be left for 24 hours to subside, 
before filtering, owing to the irregularity in the results 
otherwise obtained.—C. S. 

English Patents. 

Bonee, akine, <frc. ; Treatment of mrioua auhatanrea aueh 

aa -, for obtaining useful prtniucta [Grease, give, and 

manure] therefrom. J. Harger. Eng. Pat. 9779, 
May 9, 1906. XIV., page 697. 

Fertiliser; Manufaeture of a -. R. Hooton and J. 

Nolilo, botli of Ashtfm-under-Lyne. Eng. Pat. 10,733a, 
May 23, 1906. 

(Tlaih is made for the use of the residue left in the retort 
on carbonising cottonseed husks or the like, either by 
itself or with the addition of substances containing phos¬ 
phates. A substance such as oil or resinous waste may 
he mixed with the husks prior to carbonisation to render 
the residue cohesive.—C. A. M. 

Uniteo States Patent. 

Manure from peat; Process of producing -. C. H. J, 

von Haeften, The Hague, Holland. U.S. Fat. 821,666, 
May 22, 1906. 

See Eng. Pat 10,023 of 1906 j this J., 1906, 327.—T. F. B. 


XVL—SUGAR. STARCH. GUM. Ete. 

(Continued from page 660.) 

Beetroots; Substitution of soda for potash in the ash 

of -. J. Urban. Z. Zuckerind. Bohmen., 1906, 

80. 897—402. 

The author has examined some beetroot plants grown 
in a sandy-humus soil manured onlv with Chili saltpetre. 
These beets showed an abnormally large development 
of the green organs, the weight of which was double 
that of the root, whereas in normal beets the ratio is 
reversed. The colour of the foliage of these abnormal 
beets was exceptionally dark green. The author concludes 
that the composition of the ash, both of the roots and the 
green portions, is liable to change according to the soU, 
Utilisation, and other conditions. In the case of the 
abnorm^y developed beote the plants had taken np a 
very high proportion of sodium salts, the quantity of 
which eossiderably exceeded that of the potash; at the 
same time the quantity of total alkali was approximately 
the same as in normal beets. But although the soda can 
thus replace an equal amount of potash in the composition 
ist the plant, it was estabIMied that the former alkali is 
ncit equivalent to the latter so far as the sugar-producing 
value is ooncemed. The author shows that the most 
favourable opndition for sugar-production exists when 
the ratio of ;^tash (1^0) to nitrogen is about 1:1. The 
peeidlat ehanoters noted in the abnormal beets men- 
tiosied above, aie attributed to a jgraatriimpondaance of 
nitrogen over potash, the ratio of KgO to H Miim li3-l. 


Sugar beet; Chmtih of ——, in Oemanu durina W06; 

HoQrung. Zeit. Ver. deut Zuckerind., 1206,446—461. 
FoLLOWttro the dry weather of 1204, the year 1905 vrae 
characterised by low temperature and much rain. The 
cold, dry April weather was most unfavourable for the 
sprouting of the beet, which requires at this stage moisture 
and a free supply of warm air j factors which can, to some 
extent, be supplied in bad years by ensuring a loose, moist 
soil. On the whole, the roots were free onring the yes* 
from any very serious animal or vegetable pests ; thoee 
observed are mentioned in detail in the pa^r. In East 
Oermany, there was a marked growth of the beetroots 
above the surface of the soil due to the dryness and hard¬ 
ness of the ground a short depth below the surface, which 
prevented tne roots from piercing downwards, so that 
growth forced them out of the ground. Owing to the 
prevalence of disease among cattle fed on the green leaves 
of tlie lieet, those loaves were examined for poisonous fungi 
without such being found. The disease, infiammation of 
the bowels, is proliably due to the tact that a lack of 
sunshine prevailing, the soluble and deleterious potassium 
oxalate of the unripe leaves has not been converted into 
the insoluble and harmless calcium oxalates which occurs 
in the ripening process. The pajier ooncludes with a 
series of mechanical analyses of soils from sugar beet 
farms.—E. F. A. 


Sugar beet; Influence of environment on tlte eomposilion 

of -. H. Wiley. U.S. Uept. of Agriculture, Bureau 

of Chemistry, Bulletin No. 96, 1905, 

This is a summary of work extending over the five seasons 
1900—1904. During this period, a number of experimental 
stations have collaborated to collect data bearing on the 
influence of environment on the sugar content of the beet, 
in order to determine the average potency of such factors 
as latitude, temperature, rainml, &c. 

Preliminary reports have been issued each year. The 
same seed—of the Kleinwanzlebener variety—was 
furnished to each station. Determinations have been 
made of the yield mr acre, percentage of sugar in the 
beet, and purity ooefnoient; also of the mean temperature, 
rainfall, number of clear days, and sunshine. The result# 
are given in tabular form, and also plotted graphioally. 
In spite of many minor modifying circumstanoos, it has 
been possible to determine with considerable accuracy the 
effect of the major features of environment on the com¬ 
position of the beet. 

As a whole, the observations show that latitude, or. 
in other words, temperature, is the roost ]poteiit element 
of the environment in the production of a beet rich in 
sugar. “ As the temperature rises, the proportion of sugar 
falls.” There appears to be but little rmation between 
the percentage of sunshine and the amount of sagas, 
but the curve for the len^h of day, which of course ia 
only a function of the latitude, chows a very close corre¬ 
spondence to that for the sugar content, an increase la 
the lioiirs of daylight corresponding to a larger yield. 
The influence of this last factor, however, is soraewluW 
modified by the influence of altitude, which afiects very 
materially the sugar without altering the length of day. 
It ie difficnlt to trace accurately the influence of altitude, 
bat the observations indicate the tendency of tiie high 
altitude to cunipcnsate for low latitude, and so increase 
the sugar. 

In considering the apparent relationship shown between 
the total rainfalTand the eugar, it must be remembered that 
the distribution of the rainfall over the year is quite aa 
important a factor as tile total fall. The results indicate 
that the total fall ia really greater than the crop would 
require, if it could be distnbiited evenly and at tne proper 
times. The rainfall in reality only moidentally aSecte 
the amount of sugar in the beet, its great function being 
related to the magnitude of the crop. 

It is an interesting fact that “ a small yield, or small 
sixed beets tends to increase abnormally tne peroeatsge 
of tugar in the beet.” This, the author states, is dus to the 
fact that the beet has acquired, os the rseult of hnu 
continued selection, s ihabit of produeiiig tugsr, wUob w 
exereliec even under the most sdvsne ciroumstshass., 
The storage room in the nusli beet being less than in the 
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Urge, it beooraee more fnllf ohwrged iritit tlie ebnorauU 
emoant of lugar {trodooed. 

for thU reMon, » deSoisnov in the teinfell, euoh mi to 
oouee a email crop of undemied beete, hae inoidentatiy 
a tendency to inoreaee the peroenta|[!e of tugar, wbereae 
an abundant and weB-diatnbuted rainUlI, by eupplying 
tile oonditione to grow a beet of abnormal sixe, wfll have 
the opMgite effect of diminUhing the percentage of simar 
in the beet. The eame reUtions govern any direct ef^t 
that toil may have on the sugar. An excess of plant food 
will tend to produce an overgrowth and diminish the sugar 
content and tacc rerm. 

The total changes induced by the rainfall may deter* 
mine whether or no favourable economic results will be 
obtained ; speoiid interest, therefore, attaches to the 
experiment on irrigated lands, inasmuch as the control by 
irrigation of the distribution of water renders the produc¬ 
tion of a crop practically certain. 

Lastly, the experiments bring out in a most convincing 
manner, that the purity of the juice increases as the pro¬ 
portion of sugar nses.—E. F. A. 

Sugar; Storage of heel -. A. Vermehren. Z. Ver. 

dent. Zuckerind., 1900, 513—517, 

Tbs author has examined from time to time three specimens 
of sugar stored for a year under proper conditions. Of 
the specimene, No. 1 was a very dark coloured sugar 
already a year old, whilst Nos. 2 and 3 were low.grade 
sugars containing a good deal of calcium salts, and with an 
acid reaction towards phenolphthalcin. After a year, all 
the sugars had kept excellently : in No. 1, the quotient of I 
purity remained unaltered, and the sample retained its 1 
alkalinity towards phenolphthaleln. The cupric-reducing 
power had increased considerably unless the sijlution tested i 
was precipitated previously with lead acetate; this ‘ 
increase is attributed to the dark colouring matter of the 
sugar. In No. 2, there was a fall of 0-46 in the quotient of 
purity, but practically no difference otherwise in spite of the 
fact that the sugar had an acid reaction when stored ; the 
acidity had only slightly increased, whilst the alkalinity 
to rosolic acid, though decreasing, was maintained almost 
to the end. The third sample behaved in a similar 
manner.—E. F. A. 

Lime in eulpkited fugar producte; Determinalion [Soo® 

tesf] 0 /-. J. de Grobert. Bull. Assoc. Chim. Suer. 

Dist., 1906, 88, 1100—1102. 

Tex determination of lime in the filtered juices from the 
carbonating process is frequently made by the soap test as 
employed for the determination of hardness in water. 

In testing sulphited juices in this manner, it often appears 
as if the quantity of calcium salts in solution had risen to 
Mtnoftt double the value found before BuIphUMion. 
Ckintrol determinations of the lime as calcium oxalate. 1 
Aow that this apparent inoreaee is really an error, 
due to the action of the constituents of the sulphited 
Juice on the soap solution. The alkali sulphites 
in the juice are dissociated on heating, so that a 
juice which is distinctly alkaline to litmus when 
hot, may be acid when cold, and therefore capable of 
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rMotion li shgbtlv ftikalme. 

It is remarked that under normal conditions the 
soap test always yields rather lower values for lime than 
the real values determined as calcium oxalate, and that the 
resulti reouire correction by a ooefBcient which can be 
established in eoch particular factory_J. F. B 


Tbi authors have subjected the process of decolorising 
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H U |tte^ble to «m|4oy nofmsl lood oeetate for 
Oefeoation m conjunction with the solution of tdeaebinx 
pow^ These nagenta when need either separately 
«* together, hays no inflnenet cn tha direct polarisstlim 


of the liquid, even in the ease of uMbsess kteh in ehdaeiag 
tugars. The hypoohiortte when used atone, sensibly 
increases the laevo-rotation of the eolation after inversion 
for the Gerget test. This aotion, however, is giudnally 
neutralised by the addition of normal lead a^atc, so 
that when the reagents ate used in approximsMy equal 
proportions, the polarisation of the inverted acid solution 
IB the same as that of a similar solution without reagents. 

In another series of experiments, the authors show that 
sodium hyposulphite (hydrosulphite) has no useful 
decolorising effect on solutions of molasses for analysis. 

—J. F. B. 

Molateee ; Setomry of eugar from -. Visitation of 

the “ Schleuderealt ” ^Strontium hydroxide] for watking 
Ok saecharale^ K. Andrlik. Z. Zuokerinm Bbhmen., 
1906, 80, 402—406. 

“ HoHLBuoKB8ai.z ” is the strontium hydroxide which 
crystallises out when the insoluble strontium “ bisac- 
charato ” is decomposed by treatment in the cold, with the 
production of the soluble “ monosacaharate." The 
utilisation of a hot solution of this strontia, either for the 
treatment of fresh molasses, or for washing the crude 
precipitate of strontium “ bisaccharate,” is rendered 
very difficult by the fact that the filtration of its solutions 
is extraordinarily slow. This difficulty has been supposed 
to be due to the presence of viecons substances, but the 
autlior considers that it is caused by the very line slimy 
precipitate which is suspended in the solutions, and which 
clogs the filters. The precipitate ie composed mainly of 
strontium “ bisaccharate," strontium carbonate, and 
calcium carbonate. When the “ Sohleudorsal* ” is 
dissolved, sucrose and rafiinose are present, both in the 
filtrate and in the precipitate, but mainly in the latter. 
The simplest way of emrifying solutions of “ Sohicu- 
dersalz " is by decantation, for which purpose a pair of 
settling tanks should lie provided above the "bisac¬ 
charate ” filters. One part of salt dissolved in 6—6 
parte of hot water yields a sediment in a quarter of an hour 
which occupies about one-tenth of the total volume. 
The clear liquid, containing 16—16 per cent, of 
Sr{OH)j-♦-Sag,, can then he used with perfectly 
satisfactory results for washing the crude precipitate of 
strontium " bisaccharate,” whilst the sediment can be 
added to the washed “ bisaccharate,” and treated with it 
in the cold chamber,—J. F. B. 


Rafflnote; Hydrolytie of - by eSrie acid. J. Fieraerts. 

Bull. Assoc. Chim. Suer. Dist., 1906, 28, 1143—1146. 

The regulated hydrolysis of rafiinose by acids yields a 
mixture of hevulose and melibiose, the specific rotatory 
power of the products being, according to several observers, 
53-0°—63*6°. The oompleto hydrol 3 iBis of 

raffinose requires a much more profound attack, and cannot 
be effected by acids in a quantitative manner owing to 
the destruction of the Imvulose, and the formation of 
reversion produota. The author has studied the hydro¬ 
lysis of rafiinose by citric acid under the following oon¬ 
ditione 50 o.c. of a 5 per cent, solution of raffinose 
and 10 o.c. of a 20 per cent, solution of oitifo acid were 
heated under a reflux condenser in a round-bottomed 
flask of 260 o.c. cgpacitr. The specific rotatory power 
decreased as the time of ebullition was prolonged, from 
56° after seven minutee to 43-2° after three hours, at the 
end of which time the liquid had become yellow owing to the 
decomposition produota of the Issvulase. It was observ^ 
however, that there is a period of ebullition, lasting from 
10 to 30 minutes, duru^ whioh the specific rotatory 
power of the solution lemains practically constant hetween 
53-8° and 53-0°, corresponding to a quantitative resolutira 
into Usvulose uid melibiose. Longer heating wi^ acid of 
the above oonoentration, or shorter heating with more 
concentrated acid caused a partial hydimyiia of the 
melibiose, increasing with the time. The latitucle aSorded 
under the oonditiona deaoiibed above ia mote than 
oient for analytical purposM, end no deetruotien of the 
luvuloae wee paroeptiUe until long after ^ miliUoM 
stage (d hydimysii had been taaobM.— J.'F, B. 
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Eirauia PATSim. 

Sugar I Method of elarifging juicet «it the manufacture 
of —. R. J. Thomae and W. P. S. Howe, Moeaman, 
Qneenaland. Eng. Fat. 8681, April 22, 190S. 

S*s Pr. Pat. 353,568 of 1905 j thia J., 1905, 1024.—T.P.B. 

Sugar; Proceee of refining -. K. Dorant, Grodaiak, 

Buaaia. Eng. Pat. 21,072, Got. 17, 1905. 

8m Ft. Pat. 368,669 of 1905 j thia J., 1906, 276.—T. F. B. 

Starch; Proceee for producing an improved -. F. 

Drittler, Rutherford, N.J., U.S.A. ^g. Pat. 7706, 
March 30, 1905. 

OSK hundred parta of dry oorn-ataroh are treated with 
about 80 parta by weight of a liquid hydrocarbon, and 
thoroughly mixed. By the term “ hydrocarbon" the 
patentee mcludea paraOina, olefinea compounda of the 
benzene acriea, and some of their aubatitution producta, 
and, by preference, employe carbon tetrachloride or n 
mixture of the aame with crude paraffin oil. From 40 
to 60 parta by weight of aodiura hydroxide aolntion 
(30° B.) are then added to the atarchy mixture when a 
Toluminoua dry powder ia obtained. From thia the 
hydrocarbon may be remoyed by eyaporation, and the j 
alkali may be neutralieed by the addition of a auitable | 
quantity of acetic, tartaric, citric, or other organic acid. 
The reaulting product, either alkaline or neutral, retaina ! 
the unbroken epidermic of the original atarch graina, ' 
and ia capable of awelling in cold water,—W. P. S. 

Uhitm) States Patent. 

MaeeecuUe or eprup; Proceee of purifying -. M. 

Weinrioh, Yonkera, N.Y. tJ.S. Pat. 822,171, May 29, 
1906. 

See Addition of June 9, 1906, to Pr. Pat. 326,882 of 1902; 
thia J., 1906, 1182.—T. F. B. 

XVn.—BREWINQ. WINES, SPraiTS, Ete. 

(Continued from page 653.) 

Barley ; Different diaUatic oapaeitiee of malt from large- 

corn^ and email-corned varietiee of -. G, Ellrodt. 

Wooh. f. Bran., 1906, 28, 243—244. 

Since the number of embryos in a given weight of a 
amall-oorncd barley ia very much mater than in the 
same weight of a large-comed barley, and since the 
diastase is secreted by the embryo, it followa that small- 
corned malts are far richer in diastase than large ones, 
and that the former are more suitable for distilleries, where 
malt ia used mainly for converaion purposes, whilst the 
latter are more auitable for breweries, where the extract 
of t^ mMt is the chief factor. Haymann has experi. 
mented with two types of barley containing approxi¬ 
mately the same percentage of nitrogen, ^e large- 
oornw barley had a weight per 1000 corns of 44-9 grme., 
and a germinatire power of W per cent, whilst the small- 
oomed barley had a weight per 1000 corns of 29'6 grms., 
and a gernunative power of only 87 per cent. Both 
barieys were stwmd and germinated under identical 
oonditiona, and the diastatio powers were determined at 
different stages of the growth with the following results:— 
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Diutatio unita par 100 grnu. 

1 laige-ooraad barley. 

1 SmaU'caraad barlay. 
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Taldag tha piioe of the larae-eonted btessing hailsw «i. 
IS marks per 100 kQos. and that of tbs amaU>«(iraad 
distillery barley at 12 marks, it is oaloulatsd thiM tbs 
unit of diastase costs double as much in tiis lacge-oornad 
malt as in the small-earned malt, and, consequently, tba 
choice of the latter for distillery purposes is justinM lit 
spite of its lower germinatiye capacity.—J. P. B. 

Mali; Sterilieation of -. J. E. Brauer. CSiom.-Zelt., 

1906, 80, 529—530. 

The author recommends “ bacillol,” a product prepaxsd ' 
by dissolving tar-oil in soap solution, and oontamkig 
about 52 per cent, of cresols, as a disinfectant for malt, 
and states it to be capable of killing all fungi and bacteria 
without either interfering with the growth m the grain 
activity of the diastase, or imimrting any taste or odour 
to the mash. After preliminary steeping of the malt 
for three hours with water, and subsequent washing, 
the grain is soaked for three hours with a 4 to 1 pec cent, 
solution of “ bacillol ” in water whereby ^ micro-organ¬ 
isms are destroyed. “ Bacillol" is also auplicable for 
sterilising the malt room, which is best effected by allowing 
the concentrated solution to evaporate in shallow pans. 

—E.F. A. 

Diaetatic eaecharification; New reeearehee on —. • 

L. Maquenne and E. Roux. Comptes. rend., 1908, 
142, 1039-1005. 

Starch pastes of diSerent origins were saccharified by 
malt at a temperature of 60° C., and the proportions of 
maltose produced wore determined at intervals during 
four days, the results being calculated per cent, of the 
original weight of dry starch taken. The conditions of 
alkalinity of the media were varied in a definite manner, 
being either “ normal,” i.e., the natural alkalinity of the 
stanih and malt extract, “ optimum ” *.e., with the 
addition of acid to the extent indicated in this J., 1906, 
192, or “ neutral ” to methyl orange. The “ optimum 
condition of alkalinity, recognised in tha dextrmification 
of the starch paste, is also found to be the most favourable 
for the production of maltose. Saccharification does not 
really stop at any intermediate stage, but proceeds to 
the end if sufficient time be allowed. Tlie reaction can, 
however, be divided into two very distinct phases, the 
first of which takes place with extreme rapidity, and 
corresponds to the conversion of 70—86 per cent, of the 
starch into maltose, whilst the second phase, in which 
the remaining 16 per cent, of the original starch ia 
saccharified, proceeds very slowly, and may extend over 
several days. This is regarded as evidence a the existonca 
in crude starch of two constituents unequally sensitive 
to the action of amylase, one of the components, fji., pure 
amylose, being very readily saccharified, whilst the other, 
t.e., amylopectin, is saccharified with great difficulty, but 
is nevertheless a true maltosane, distingnished from 
amylose by its insolubility in alkalis. The addition of 
small quantities of acid to malt extract towers the power 
of resistance of the amylase to heat (temperature 66° C.) 
to an extent corresponding with the degree of neutral, 
isation of the natural alkaline reaction by the acid. 
Hence the falling ofi of the saccharification when the 
medium is fully neutralised acid is due to the rapid 
destruction of the amylase. The influence of the addition 
of acid to a malt extract, intensifying at first, and sub- 
sequently destructive, suggests to the authors that the 
amylase exists in the form of an unstable salt or compound 
with the baaic mineral or nitrogenous constituents, f.s., 
as a partially dissociated zymogen, mots stable than tto 
free amylase itself. The acid function recognised in 
starch is probably sufficiently pronounced to liberate the 
amylase 6om the zymogen. The extreme instability of 
free amylase would account for the fact that a sugfht 
alkalioity, equal to about two-thirds of Hie natem 
alkalinity, must be retained if the maximum intensity ol 
sacoharifioatlon is desired. Owing probably to tbs 
amphoteric natnre ol the amino-amds praduoM by tbs 
jHoteolytio enMrae, the reaction of the medinm tends to 
re-adjnst itself by a species of auto-ngolation dasiag 
sac o hsi il fi e a t itm. If the initial ^ksUnity is very 
as in the ease of rice starch pastes, tils sUmhni^ dsetsastt 
inthaneatssolisoohatifiBimm; onthsotbwhanih tttho. 
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initial alkalinitj be reduced to the ** optimum/^ or neutraU 
iaed eltof^ether br the addition of aoid. H will be found 
to have moreaeea at the end of the Mooherifioation. 

Mycoderma ; In/tuence of •>*>»> on the reproductive and 
fermentative propertiee of yeast, /. A Koseowici. 
Woch. f. Brau., 1906, 28, 262—263. 

Iir experiments made with a view of testing the existence of 
Wildier*i “ bios,” the author made the observation that 
* inieotioQ by mould fungi favoured the development of 
very minute quantities of yeast cells in mineral nutrient 
mema under conditions in which similar or even larger 
quantities of pure yeast failed to develop. Mycoderma 
uso have a similar efToct'. Moulds and mycoderma, 
even when they have no fermentative power, are capable 
of assimilating ammonium salts, and they excrete large 
quantities of inverta-so; iliey thereby assist the yeast 
in artificial media composed of cane sugar and saline 
nutrients. Mixtures of yeast and mycoderma can pro* 
duce fermentation more readily tlian either in the pure 
state. It was found that a small quantity of yeast, 
which in the pure state showed a very small reproductive 
development, and produced no visible fermentation, 
multiplied a thousand times more strongly w'liea mixed 
with a few cells of mycoderma, and set up a vigorous fer* 
mentation under the same conditions. 

Lindner remarks, in connection with the above observa¬ 
tion, that in the pressed yeast (” Lufthefe ”) industry, 
tlie practical man knows tliat the highest yield of yeast is 
obtained when there is a slight infection by mycoderma. 
It has always been assumed that such yeast is of inferior 
quality, but possibly this is not really the cose. Perhaps 
the two organisms work together more vigorously than 
otherwise, owing to the fact that the mycoderma is able to 
assimilate the more or less poisonous metabolic excretion 
products of the yeast.—J F. B. 

Mytoderma ymal; New variety of -as a cause of «ake 

disease, T. Taknhashi. Bull. Coll. Agric. Tokyo, 1006, 
7. 101—104. 

The author has recently examined a “ turned ” sak^. 



which proved to be infected with a new mycoderma 
yeast, which the author has named Myc^xierma saprogenes 
sake. The sak6 contained 8*1 per cent, of alcohol by 
vol., 0*30 per cent, of free acid, and 1*5 percent, of extrac¬ 
tive matters. Pasteurised sak^ oontaimng 17 per cent, of 
^oohol by volume was attacked when inoculated with this 
myoi^erma yeast; after 10 days at 20^—28° C.. the 
amount of alcohol was reduced to 9*37 per cent. Myco- 
derma saurogenes sakd, as obtained by Lindner’s droplet 
method, forms elliptical filamenta) or sausage-shaped cells, 
nrriy globular (see figure). Two or three fat globules are 
frequently seen in the large cells. The yeast assimilates 
dextrose, levutose, sucrose, maltose, and galactose ; fer¬ 
ments dextrose and galactose very feebly, but not levulose, 
sttorose, and maltose; and does not assimflate nitrates or 
ni^tes. It rapidly oxidises alcohol to carbon dioxide and 
water, with fenaation of only a trace of e^ianic acids, 
growth of the yesat on kofi*>«xtra«t-agar, kojl«oxtraot* 


gelatin, wort-agar, bouiUon-agar, wort-gelatin, and sak^ 
agar is desoiribea The yeast devdops b^ at 80^ C. It is 
dlstu^iahed from other varieties of mycoderma by Hi 
ioabilny to ferment levulose, sucrose, arc maltose, and 
also by the growth of stab-cultures on sakd-agar. Also it 
differs from Mycoderma certviaioe tam*. in that H develops 
readily on Mayer and N&geli’s solution oemtaining 0 per 
cent, of alcohol, whilst Bayduok’s solution oontaimng 
2 per cent, or 4 cent, of acetic acid is unfavourable 
for its growth. The yeast is destroyed by exposure to 
a temperature of 70* C., or on exposure to 56® C., for 
five minutes. Its resistance to alcohol is considerably 
diminished by long artificial culture.—A. S. 

Emidsin; Secretion of - by yeast. L. Guignard. 

Bull, des Scien. pharmacol., 1906, 18, 75; Woch. f. 

Brau., 1900, 28, 252. 

Tub fresh juice of elderberries contains no emulsin, and is 
entirely without action on amygdalin. But after the juice 
has started fermenting, the presence of hydrocyanic acid 
can bo detected after 48 hours, and the reaction increases 
in intensity with the time. The author has isolated from 
the fermenting juice a species of yeast which appears to 
be S. Paatorianus, and which, like bakers’ yeast, possesses 
the property of splitting up amygdalin. Tlie yeast cells, 
therefore, secrete emulsin or a similar enzyme during the 
process of fermentation.—J. F. B. 

Sareina [in brewery yeasty. N. H. Oaussen. Z. ges. 

Brauw., 1(K)0, 29, .339—342. 

Thb sareina of Bottges and Heller (thisj., 1906, 227) agrees 
in properties with the author’s Pediococcus damnosus 
(this J., 1904, 332). Like the latter, the above sareina 
is also resistant to the action of acid ammonium fiuimde, 
as is shown by the experiments of Bettges and Heller, 
although those authors arrive at the opposite conclusion. 
In some cases pediococcus forms apparently die when 
cultivated on gelatin plates, but this is* due to lack of 
apace preventing the organisms from developing. That 
tnese micro-organisms require room for their devwopment 
is shown by the fact that the largest colonies always form 
in the body of the gelatin, where the concentration of 
cells is least.—T. H. r. 

Milk and 6ecr; The ropy fermentation of -. F. C. 

Harisson. Itev. gen. du lait, 1906, 6, 145; Woch. f. 

Brau., 1906, 28. 262. 

The author has studied a number of species of bacteria 
from ropy milk, and a species, if. lactts aerogenes, from 
ropy beer. These bactena were isolated from a dairy in 
which ropy fermentation had become established. The 
author divides the bacteria into four classes: those 
previously studied by other authors and those isolated 
for tlie first time by himself, all from ropy milk; t^ose 
belonging to the group of B. lactis aerogenes^ and lastly, 
two coccus forms which were isolated from milk, and 
from the gullet of a do^. The nature of the ropy substance 
developed in the milk ts not perfectly understem, but it is 
intimately connected with the b^y-subatanoe of the 
organisms themselves, which ix)sees8 a more or less 
strongly developed capsule. Tnis substance is precipi¬ 
tated by acetic or hydrochloric acid. Alkalis dissolve 
the ropy masses; tue ropiness of the liquid is not 
diminished by heating for 20 minutes at 100® C. The 
ropiness is developed just as much under aSrobio con¬ 
ditions as in absence of air; oxygen has no influence on 
its formation. As a ^neral rule the romness is pro¬ 
portional to the degree of development of the baottfia, 
so long as the reaction of the medium does not become 
acid.-^. F. B. 

Champagne tiansa; BiologicAjl studies on — . F. A. 

Cornier. BuU. des Bcien. Pharmacol., 1906, 18, 77; 

Woch. f. Brau., 1906, 88. 252. 

The wines of the Champagne and northern distriots of 
France are mnerslly fermented by onl^ a single sneoies 
of yeast, wh^t those of the sonthwn distriots are aJwaye 
fermented by eeveral species. In the Obampi^lBe wine 
there k a nsdoe of Itevuloee remaining after tne arimaiy 
fermentatioa. This logar is than ferment^ only wita 
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greftt diffleoity, utd iormB aa obtUole to the rapid clarifi- 
cation of the wine; also makes the wme p^ioularly 
liable to ropy fermentatioiL In order to effect the 
rapid fermentation of the Iwuloee, the author has oulti* 
Tated the t 3 rpioal yeast of the Champaf^e district for a 
prolonged period on solid artificial media oontaining no 
other sugar than levulose.—J. F. B. 

^achaia auavedena : the xoine-bouqiiet fungus. P. 
Lindner. Wooh. f. Brau., 1006, 28. 258—260. 

Saehaia suavcotena was discovered by the author 18 vears 
ago on the walls of the fermentation room of a distillerv. 

It grows either in yeast-like fomis or in mvcelial threads 
■with hyphac like the mould fungi, and it produces a 
pleasant odour of fruity ethers. The fungus, when grown 
•on wort-gelatin, gradually assimilates the whole of the 
culture medium, and forms a tough film of greenish colour. 
In presence of air a considerable accumulation of fat 
■globules is observed. One of the most striking properties 
of this fungus is its very high attenuating jKtwor in beer 
■wort. It is far stronger in this respect than the ordinary 
culture yeasts, and is equal to Sckizzosacch. Pombe and 
Mictoaporus. It ferments dextrin, dextrose, levulose, 
cane sugar, and inaltc>se strongly, galactose, milk sugar, 
•and |3-methylglucoside moderately, and mannose and 
xaffinose slightly. If air Ik^ excluded from a wort which 
has already been fermented by Sachauty a further develop¬ 
ment of the fungus takes pW^e, but the cells asRuiuc quite 
a different morphological form and manner of grou'th. 
The fungus proauccs an appreciable quantity of acid in 
the course of fermentation. In hopjwd wort of 
Balling, it produced per cent, of alcohol by volume, 
and the product had the flavour of port<?r. The most | 
favourable tenii>eraturc for its development lies between | 
20° and 25“ (\ ; very little growth tsikes place above ! 
50° C. In de-alcobolised beer the fungus produced a ; 
further quantity 5f 3*2 })er cent, of alcohol by volume, 
Wibiral has invented a non-alcoholic dnnk by developing j 
the fungus in apple juice or in a mixture of apple juice ' 
and wort soured ny the lactic acid ferment. The growth 
is stopped as soon as the fungus film has been formed 
and aleoholic fermentation has commenced. The Uauid 
is filtered, and saturat^c^d with carbon dioxide; the product 
somewhat resembles Moselle wine.—J. F. B. 


Vinegar factory; Annual report of German experimental 

-. F. Ilothenbaeh. VVoch. f. Bran., 1906, 23, 

260—261. 

Thi report for 1906 deals with the introduction of pure 
•eultures of bacteria in the experimental acetifiers. In 
the ordinary acetifiers the vinegar comes out with an 
acidity of i4*7—14*5 per cent. The vinegar from the 
acetifiers working with pure cultures is not so strong. 
S. xylinum can ^ detected m nearly all the acetifiers, 
although no visible formation of slime is observed either 
in the acetifiers or in the vinegar. The presence of 
enzymes in the acetifying bacteria could not be ascer- 
*tained with certainty by the guaiacum and hydrogen 
peroxide test, since the bacteria yielded a blue coWation 
•e^n after boiling. A wine-vinegar bacterium which 
yi^s on the large scale a vinegar of 8*0—8*5 per cent, 
strength has been isolated ; this has even been acclimatised 
-to an acidity of 11*2 per cent. Henneberg has obtained 
-several species of bacteria from wine-vinegars which will 
acetify wine-vinegar worts up to 9 per cent, acidity, and 
are tlierefore useful in practice; they are being prepared 
and told in the form of pure cultures. According to 
Henneberg, a temperature of 48'^’—50° C. maintained for 
.a few minutes is sufficient to pasteurise ** lager vinegar ” 
effectively. The observation of Buchner and MeUen- 
heimer tcAt vinegar fermentation is due to the activity 
•of enzymes secreted by the bacteria is confirmed. The 
tenancy of some vinegars to frothing is attributed to 
-a defiomocy of carbon dioxide in their composition. 
■€arlMn dioxide is one of the fermentaUon products of 
the ** quick ” vinegar process. A vinegar eff moderate 
aoidiU (Buoivea iron at the ordinuy temperature; 
•defeouve enamelled iron vessels are not suitame for the 
•storage of vinegtt.— J. F. B. 


BeeffCoCs/ liduairid yiM of akobU from D* 

Siderricy. Boll. Assoc. Chim. Suor. Hist., 1906, 88* 
1090—1092. 

As the n^iult of a prolonged jperiod of very careful control 
of the weights and composition of the bwtroots taken 
into work in the distillery, it was established that in the 
season 1905-6, 10,403 tons of beets were employed, sad 
6951 hectolitres of absolute alcohol, measured in the 
phlegms, were obtained: a yield of 66*81 litres per ton 
of beets. The beets were treated by diffusion, and the 
above weight represents cleaned beets ready for treat- 
raeut; the loss of sugar in the diffusion amounted to 
0*,33 per cent. From the above data it is calculated 
that the yield amounted tfi 59*2*2 litres of absolute idoobol 
per 100 kilos, of sugar entering the factory, or IM)10 litres 
per 100 kilos, sent into the fermentation system. The 
author suggests that in beet-jiiiee distilleries, the develop* 
nunt of the yeast takes place without any appreciable 
expenditure of the saccharine constituents of the juice. 

-J. F. B. 

Enoush Patents. 

Kilna or oaata for drying hops, vudt, and the like ; 

in -, The Electric and Onlnnncc Accessories Co,, 

Lt<l., Binninghairi. H. Hancock, London, and R. F. 
Hall. Eng. Pat. 15,091. Aug. 1, 1905. 
j The air for drying the hops is passed through a tubular 
I heater placed within tlic kiln, but at such a distance below 
! the jierforated drying fioor that the matturials are not 
1 directly influenced by the tubular licatcr. The latter 
j IS heated by steam from an external source! of supply, 
ami fans mav be used to force, the air through the heater. 

— W. H. C. 

Ethereal oils from Uooma of hops: Extraction of ——. 
L. Nathan, Zuri<*h, Switzerland. Eng Pat. 519, Jan. 8, 
1906. Under Iiit. Conv.. Jan. 19, 1905. 

The essential oils of the hop blooms arw' extracted by a 
current of heated carbon dioxide, the gas being subse- 
ijuently cooled to obtain the oils. The dried hops are 
added to the wort before boiling, and the oils extracted 
can be advantageously added aft'T the boiling.—F. Shdn. 

Beer, ale, atid other ligiiida; Proceaa and apparatus for 

fermenting -. A. E. Edwards, lAindon. From The 

Pfaudlor Co., Rochester, N.Y., U.S.A. Eng. Pat. 
18,058, Bept. 15, 1905. 

The fermentation vessel consists of a closed iron tank, 
enamelled internally. The pitched wort is introduced 
into the tank up to a certain level, and is then stirred and 
aerated intermitUintlv every three or four hours by the 
passage of a relatively strong current of air introdimed 
near tho bottom of the tank. The air is cooled, sterilised, 
and filtered by pumping it through a system of cooling 
jiipes, then through towers containing gravel and a 
; sterilising solution, e.g.y permanganate, and finally through 
; cotton-wool. When fermentation has set in, a white 
' foam forms on the top of the wort; the mr current is 
I then connected with a very fine distributing nozzle, and 
i aeration of the wort is continued steadily for six to eight 
I liouTs. As fermentation proceeds, stter aeration is 
j finished, the gas escaping from the pipe in the head of 
the tank gradually becomes richer in carbon dioxide, and 
when a test shows that this gas is approximately free 
from air, it is diverted by means of a 3-way cook mto a 
])il>o leading to the compressor. Fermentation is con¬ 
tinued for five to six days, the maximum temperature 
being limited to 11° C. by means of an attempeiator. 
When the gravity has fallen to 1 per cent above the 
, desired final gravity, holes in tue upper part of the tank 
I just above tne level of the liquid are ojiened, and a 
current of sterilised air is admitted to the top of the 
tank by way of the gas-esoape pipe. The whole of ^ 
carbon dioxi(b is thus expelled, and the last stages of 
fermentation are conducted in the presence of a gentle 
stream of pure air. After the beer is waU '' broksa,** its 
temperature is lowered to about 4° C, and it is drawn oA 
through a racking device situated in the bottom cd the 
tank into a chip-cask; the residue of yeast is than zemoved. 
The. total duration of fermentation in the tank k imn 
to eight dayt—J. t. B. 
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Fusel oils ; Manufacture of —. E, A. Mislin, Prague, 
and L. Lewin, Vienna. Eng. Pat. 10,435, May 18, 
1905. 

8*b Fr. Fat. 364,807 of 1006 ; this J.. 1906,1121.—T. P. B. 


Distilling apparatus \Alcohcil, doo,"]; Im'jpts. in -, 

J. H. Coveil. Montague, Cai>e Colony. Eng. Pat. 
15.371, July 26, 1005. 



Thb still head, a, haw a horizontal cooling coil, g, for 
the purpotw of causing the condensation of the higher 
boiling portions of the vapour coming from the still. 
Baffle plates, *. h. the latter oeing perforated as shoM’n at. 
P, are arranged above the coil to assist in tlio condcn* 
sation, and the condensed li<pnd is directed by the cone, 
kt on to the drip-plate, c, c^, from which it flows by the 
pipes, d, into the chamber, c, formed by the cone, h, and 
the plate, /. I’he heavier liquids collect in, c, end when 
the gauge glass, I, sliows that sufticient liquid has aoeii* 
mulated. it is drawn off through the tap, »«. The un- 
ooudensed vapours pass on by the “ swan neck,’' a*, to 
the condenser.— W. H. C. 

Fvaporaior for evaporating the liquid in brewers* wash, 
s^ni wash or po/ ale from distiUeries, sewage, waste or 
ST^nt dyes, and the like, the emporator being also npjdic^ 
able as a smoke washer. A. B. Lennox and P. Dawson. 
Eng. Pat. 9672, May 6, 1005. XVIIIB., page 606. 

IHatiUery refuse known as “ qx>t ale ” or spent wash; 

Treatment of -, for the production of fuel. J T. 

Connell, F. F. Haldane, and J. Thomson, all of £din« 
burgh. Eng. Pat. 13,914, July 6, 1905. 

Thu spent wash, after being evaporated to a syrupy or 
yisouous condition, is forced by suitable means into a 
boiler furnace already containing a bright hot coal fire. 
The syrup may also w mixed with powdered coal, cinders, 
peat, or the like, and pressed into cakes or briquettes for 
use as fuel in ordinary grates.—W. P. 8. 

U^rran States Patent. 

Distillery “ slop ” .• Desiccated -, and process of making 

some. Q. F. Ahlers. U.6. Pat. 821,326. l^y 22. 1906. 
XVIXIA.. next column. 

Gxbhak Patent. 

Wood spirit; Continuous process for the preparation of 

pure, oonetniraUd -. J. Farkas. Oer. Pat. 166.360. 

Aug. U. 1904. 

Qaims wood spirit is distilled, and the vapours are first 
p toi ed through lime water, thra tiuough a warm, concen¬ 


trated ^kali solution (15^—20^ afterwards washed 
with stearic or other rnttv acid, as^ finally witii alkali 
to remove any entnuned fatty acid. This treatment has 
the effect of removing all the aldehydic resuB. higher 
alcohols, ketones, fto., which formerly had to be eli^uated 
in a separate pn>cess.—T. F. B. 

XVm.—FOODS; SANITATIOK; WATER 
PURIFICATION, & DISINPECTANTS. 

{Continved from page 556.) 

{^.)—FOODS. 

Cocoa-nui fat in butter; The “ eitver^value ” method for 

the detection of --. F. Jean. Aim. Cliim. anal. 

appl., 1900, 11, 121—124. Chem. Centr., 1906, 1, 
1716. 

Thk author «tat«s that whilst Wijsman and Reijst's 
method (this J., 1906, 324) may be usefui for coutirmin,? 
the presoni'o of cocoa-nut fat in butter, results olitained 
by it indicating tile al)Senoe of cocoa-nut fat arc of no 
value. In 12 casn.s. in which the presence of cocoa-nut 
fat was shown by Muntr. and Condon’s method (this J., 
1904, 764), Wijaman and Ileijst’s method failed to detect 
it, and the untrnstworthineaa of the process wa.s further 
confirmed by tests with mixtures prepared artificially. 

—A. S. 

Fate: Jetion of iron and mannaneee ealte in producing 
rancidity of -. P. F. Dalczki. XII., page 596. 

Camde' butter ; Analytical valuea of -. J. Vainvakas, 

XII., page 595. 

Milk and beer ; 7'he ropy fermentation of -. F. C- 

Hurisaon. XVII., page 602. 

English Patents. 

Liquide \Milk, <(-c.]; Method of treating -, by meant 

of hydrogen peroxide. F. Z. Franxdn, Stockholm. 
Eng. Pat. 9703, May 8, 1905. Under Int. Conv., June 
23, 1904. 

See Fr. Pat. 366,4.57 of 1905 s this J., 1905,1184.—W.P.S. 

Flour; Method of and apparatus for treating - with 

gases. M. A. and C. P. Eybert, Lirron, France. Eng. 
Pat. 26,777, Doc. 22, 1905.' Under Int, Conv., July 18. 
1905. 

See Addition of July 18, 1906, to Fr. Pat. 353,179 of 
1905 ; this J., 1906, 1319.—T. F. B. 

United States Patent. 

Distillery “ slop " : Desiccated -, and process of making 

same. G. F. Ahlers, Covington, Ky. U.S. Pat. 
821.326, May 22, 1906. 

A DRY fodder is prepared from distillery slop by separatini; 
the latter into solid and liquid portions. The solid 
portions are dried to a granular and absorbent condition, 
whilst the liquid portions are concentrated to a syrup, 
which is then incorporated with the absorbent granular 
portion, and the whole is dried. The product may be 
mixed with starchy materials to form a properly balanced 
foodstuff.-J. F. B. 

(B.)-SANITATION i WATEB PURIFICATION. 

Water gas and other gases in factories; Memorandum at 

to the use of -. Home Office Memorandum (Form 

827). May, 1906. (T.R.] 

This memorandum containa a short summary of the 
accidents which hare oconrred through carbon monoxide 
poisoning durmg the last seven years, with a list of the 
oanses to which they ware toaced. An account of the 
symptoms of this poisoning, and preventive measum 
to he adopted ue given, and a notice, intmuM to serve 
as • modd of one to be potted up near the place whim, 
danger exists, is appended. 
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EVQUSa PATSNTfi. 

SvaporeUor for evaporaiino the li^^wd »» brewer*' waeh, 
spent wash or pot ale from distUUrieSf sewaffc^ waste 
or spent dyes, and the like, the etxtpoi^r being also 
applteable as a smoke washer. A. B. I^imox, Newcastle* 
on-Ty&e, and P. Dawson, Glasgow. Eng. Pat. 9672, 
May 6, 1905. 

Trb evaporator, which mav consist of several compart¬ 
ments of increasing area, is iitted either within the furnace 
flue or other source of heat, or connected with the duo, 
or within a casing fitted over and adapted to constitute 
oart of the flue Between the furnace or other source of 
lieat and the chimney or outlet. The evaiwrator consists 
of a series of open-ended iron pipes or square caaings 
fixed approximately smoke-tight into sultahle orifices m 
a plate or plates adapted to cover the orifice from the flue, 
so that the hot gases travelling towards the chimney. 
I>as8 through the pipes or casings. The liquid to be 
■evaporated is sprayed into the interior of the outer casing, 
above the upjxjr end of the evaporator, and passes down 
through the tubes, the remaining liquid being collected, 
and re-delivered through the sprays. Means fer cleaning 
the evaporator tubes are provided, and a fan may be 
employed whoa the natural draught is not sufficiently 
strong. When the apparatus is used as a smoko washer, 
the smoke from the furnace is subjected to the scrubbing 
action of pure liquid.—T. H. P. 

Ammoniacal liquor obtained by VHishing illuminating and 

heating gases; Treatment of certain products of -. 

J. Radcliffe. Eng. Pat. 10,075. May 13, 1905. JH.. 
page 684. 

Frxkch Patent. 

Water and other liquids; Apparatus for the purification 

of -. p. G. Griffith. Fr. Pat. 360,970, Deo. 27, 

1905. Under Int. Conv., Doc. 31, 1904. 

TitE invention delates to an apparatus by moans of which 
water or other liquiil is heated to a temperature of from 
05® to 85“ C. for a period of not more than 25 seconds, 
and then rapidly cooled, in order to destroy any patho¬ 
genic orf^anisms present. The water to l)e treated is 
received m a tank, provided with a ball-tap, and from 
this flows down a pipe to a apace at the bottom of a 
cylindrical vessel fitted with a large number of tubes. 
The number of the lattor is such that the space between 
the tubes and the walls of the cylinder is about equal to 
the capacity qf the tubes. The tubes project through 
the top and bottom covers of the cylinder so that the 
water delivered by the above mentioned pipe passes 
upwards through them, and is then led into the lower part 
of a heating apparatus. This consists of four con¬ 
centric cylinders connected with one another, the inner¬ 
most one being heated by a flame placed under it. A 
small chamber placed at the top of the innermost heating 
cylinder is provided with a valve, regulated by a capsule 
containing a liquid of constant boiling point, which allows 
the water to escape only when heated to the desired 
temperatnro. The heated water is then oonduoted to the 
apace in the tubular apparatus outaide the tubes, wheic it is 
cooled by the water fiowing through the tubes. Corru¬ 
gated metallic sheets may be placed in this space to 
aooelerate the cooling. A second valve is provided 
at the top of the heating chamber to allow of the escape 
of air. The water leaves the cooling cylinder through a 
ipo at the bottom, which pipe extends upwards so as to 
aep the cylinder full of water. (See also Eng. Pat. 
17,984 of 1904; this J.. 1905, 8il.)—W. P. 8. 

(C.)-DISINFECrANTS. 

Phenol [as a disinfeetant "]; Efficacy of , compared 
ioith other poisons. Th. Bokomy. Chem.-Zeit, 1906, 
80, 564-650. 

The author has compared quantitatively the effects of 
certain organic poisons on simple organisms such as yeast. 
The iirtt tour mxas in the following table are bis results, 
the others being ejected for oompazison t— 



1 Weight in gnni. required to 
kiU 10 grmi. of yeast. 

Phenol .. 

Formaldehyde. 

o-HydroxyDexualdehyds . 

Aoeuo acid . 

0-06 —0*1 

0*02 —0-04 

0*85 —0*& 

0-2 ..-0*4 

Copper Bulpbate.. 

Herourlo cnloride. 

0*001—O*00M 
0*006—0*01 

Silver nitrate... 

0*01 —0*08 

Lead acetate.. 

0*06 —0*1 

Caustic soda . 

0-06 —0*1 

PotMslum permanganate. 

0*08 —0*06 

Chlorine . 

0*016—0*08 

Tannic acid... 

0*6 —1*0 


Substances, such as acetaldehyde, which act as a 
poison to moulds when present in sufficient quantity, 
may in more dilute solutions act as a food, assisting their 
growth.—F. SoDN, 

Disinfectants from naphthols. H. Schneider. Z. Hyg., 
1906, 62, 534—538. Chom. Centr., 1906, 1, 1680. 
The naphthols can be dissolved in alkali carbonate solu¬ 
tions, and the author states that such solutions contain 
the naphthol in the free state, not combined with th© 
alkali, and have a considerably greater disinfecting power 
than solutions of alkali naphtholates, Dry mixtures of 
naphthol and anhydrous sodium carbonate can be kept 
for any length of time without undergoing alteration. 
The most effective mixture is one containing equimolecnlar 
proportions of naphthol and carbonate; with such a 
mixture, a I per cent, solution of the naphthol is the 
strongest obtainable. By increasing the proportion of 
sodium carbonate, more naphthol can be aissolve^ but 
the disinfecting power of the dissolved naphthol is reduced. 
The solutions exert a disinfeoting aotion on vegetative 
forms of anthrax, more than twice as great as that of 
“ Lyaol.*' Staphylococci and typhus bacilli are destroyed 
in a very short time by 0*6 ana I per cent, solutions of 
j3-naphthol and alkali carbonate. a-Napbthol has a 
similar action, but is not so useful in practice as 
/3-naphthol, owing to its dearer price and its inferior 
keeping qualities.—A. >S. 


Knoush Patents. 

Gaseous mixture [Sulj^ur dioxide, die.] for extinguishing 
fire, killing insects, die. a Apparatus for the production 
and distribution of a ——. R. Marot, Paris. Eng. 
Pat. 0636, May 6, 1905. 

The claims relate to improvements in the apparatus 
described in Eng. Pat. 14,372 of 1904 (this J., 1^4, 879). 
The improvements consist mainly in arrangements for 
the rapid production of a large quantity of sulphur 
dioxide, liquid sulphurous acid being employed. The 
vaporised acid is mixed with a regulated supply of air, 
the cold produced by the vaporisation of the acid being 
used to cool the water-jacket of the motor. The mixture 
of gases then recei .es the addition of a further quantity 
of heated sulphur dioxide before being led into ^mber 
where it is subjected to the electric discharge (see original 
specification). A fan is provided to draw the mixture 
from the electric chamber, and to disoha^e it wherever 
required. When the motor is only used for re-aspiratiim 
the mixture of gases from the place where it is require^ 
an arrangement is provided, by means of which the watev- 
iaoket ox the motor is separately cooled. Besides being 
heated by the combustion gases of the motor, the heating 
chamber is also supplied with a source of heat from a 
series of Bunsen burners.—W. P. S. 

Vegetation; Materials for the destruction or r^rding of 
—. [Weed-killer.] A. Blache, Tunbridge W^ls. 
Eng. Pat. 10,460. May 18, 1906. 

The claims of this patent are for the use of solutions of 
boric acid and solnble borates, or mixtnres of the tame as 
weed-kiUers. Other tnbstanoet may be added to the 
iolutioni.—W. P. S. 

P* 
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UX.-PAPER. PASTEBOARD. Etc. 

{Contintud from page 666.) 

Celluloee acetatee ■; Studies on -. H. 0»t Z. anaew 

C!hem., 1906, 19, 093—1000. 

Thi thrM proocsMs for prepwinf; soluble aoetstee of ocUu- 
lose which have been investigated by the author, viz., 
Cr^ and Sevan’s process by the action of sine acetate 
and acetyl chloride, Lederer’s process by the action of 
acetic anhydride and sulphuric acid on hydrooellulose, 
and Bayer’s process by the action of the same reagents on 
normal cellulose, all yield the same product, triacetyl, 
cellulose C.HjOslCjHsO).. At the same time, the author 
IS inclined to doubt whether a triacetate of normal cellu- 
loiio really exists, and to regard these products as the 
triacetates of a series of hydrooelluloses of varying degrees 
of degradation, the position of any member in the series 
being determined by the relative viscosity of its solution 
and the elasticity of its films. The author estimates that 
the relation of such a hydrocellulose to the normal cellu¬ 
lose may be expressed by the fixation by hydrolysis of 
I of water on to 6 mols. of oellalose. The incipient 
hydrolysis of the cellulose which appears to be a condition 
neoewry for the esterification, may be effected either 
simultaneously, as in Bayer’s process, or in a separate 
preliminary operation, as in Lederer’s process. The 
author contends tliat the cellulose acetate obtained 
by Cross and Sevan’s process is not a tetraoetate 
M asserted by the discoverers, but a triacetate 
identical with the other products. The error which 
is thus stated to exist in the latter authors’ work 
is attributed to the fact that the saponification of these 
cetera by boiling aqueous-alcoholic potash is accompanied 
by the production of acids at the expense of the cellulose 
rMidue, and that the results of saponification are too 
high. The author prefers to effect the hydrolysis by means 
O' *‘1»“ volumes of sulphuric acid and water, acting in the 
cold for about 48 hours, and to distil off the acetic acid in 
a currant of steam for 4—6 houra The production of 
ul these triaeetates is preceded by the produ^ion of 
dlMBtates, which can be isolated by stopping the reaction 
whilst still incomplete. 'The analogy between the acetate 
imd nitrates of cellulose is complete ; in both cases the 
highest lunit of esterification corresponds with the substi¬ 
tution of three hydroxyl groups in each C. unit, the 
products not being eaters of normal cellulose but of 
modified, hydrolysed, or oxidised derivatives of cellulose 

—J. F. B. 

English PiTsm. 

Poluchloranilinee ; New derivatives of certain _ 

[Suhsfifiges for camvhor in manufacture of celluloid). 
Badische Anilin und Soda Fabrik. Eng. Pat. 8077 
April 3, 1906, XX., page 608. ' 


Unitkp Stxtxs Pxtxnt. 

Poper,“ Watermarking of -. W. K. Trotman, Wood 

Green. U.S. Pet. 821,206. May 22, 1906. 

Sll Eng. Pat. 13,184 of 1906; this J., 1906,1320.—T. F. B. 


Fbench Patents. 

OeUuloee preparationsApparatus for boiling impure 
liquids, espeeiallp those wkteh, during the heating, deposit 
sediment or solid matter (A any kind, and in particular 
-. H. Kestner. Fr. Pat. 361,248. Deo. 4, 1905. 

The liquid to be evaporated is heated in a number of tubes 
set at a alight angle to the vertical. The upper ends of 
these tubes open out into a wide vessel, and the lower ends 
communicate by means of a wide bent pipe with a 
h^ontal ovlindrical vessel, which is joined by another 
wide vertical pipe to the upper vessel. The liquid rites 
through the heatiM tubes, carrying with it toe solids 
separating out, which are buoyed up by bubbles of steam. 
On emermng into toe upper vessel, these bubbles break, 
and the l^uid plus suspended matter falls through the 
wide vertical pipe into the lower cylinder, whcie the 


suspen^ matter collects, toe liquid again circulating 
upwards through the heating tut^ and being further 
concentrated.—A. G. L. * 

Soapj Manufacture of a dry - .from eotophony and 

soda l/or paper stnngl. M. Douxami. JV. Pat. 
361,164, Deo. 29, 1905. XII., page 696. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[Continued from page 860.) 

Aconitine and aeonine from Aconitum napeUus H 
SchulEB. Arch. Pharm., 1906, 244, 139 — 169 . 

The author gives a complete historical survey of previous 
investigations of aconitine and aeonine. The author 
used aconitine obtained from Aconitum napeUue, and after 

crystallising from methyl alcohol the m.pt. was 197“_ 

198” C. Analyses of the base and its derivatives point 
to the formula or q^H^NO,,. The^ase 

was hydrolysed by heating under 6—7 atmospheres pres¬ 
sure m an autoclave, when there was an 86 per cent, yield 
of Acomne hy*oohloride, C„H„I}b„Ha,2&,0, 

or C,.H4,N0,,HC1,2H,0, melM at 176 —176° C. ^he 
hydrobromido, B,HBr,liH,0 (taking B, as alkaloid 
base) melted at 226” C. Aeonine contains one N- 
methyl group and four methoxyl groups. Although 
a tertiary base, it does not react with methyl iodide 
or methyl sulphate. The free hydroxyl groups are 
alc^ohc in character, not phenolic. By treating aeonine 
mth acetyl chloride, tetra-aoetylaconine, UjIlIno,,, or 
C„H4,N0,. m-pt. 231”-232” C., is ^tSSed-' iche 
author finds that tetra^aoetylpikraconitine (striaoetyl> 
aconiUne) m.pt. 207”—208” C., gives an amorphous gold 
salt of normal constitution. If aconitine be heated with 

methyl alcohol in a sealed tube to 120°_130” C., a 

methoxyl group takes the place of the acetyl group. The 
hydrobromide of the new base, q,sH.,NO,o,HBr,3H,0, 
melts at 1^6—189° C. The hydrooliloride, S,Ha,3HsO, 
melts at 190 C. On heating this base with water for 24 
houre to 16^—160° C., it decomposes into benzoic acid, 
methyl alcohol, and aeonine. The author considers that 
the ^etyl and benzoyl groups in aconitine are in neigh- 
boun^ jmsitions. Aconitine is stable to permanganate 
in send solution. By oxidation with chromic acid a small 
quantity of a base was obtained, together with a larger 
jwp^ion of a substance possessing acid ai^ basic proper- 
riea m hydrMWonde of the base, C. 4 H„KO,,HCl; 3 lLO, 
or C3«H,,N08,HC1,3H,0, melted at ^3” C. ft is oxitosed 
by permanganate in acid solution.-F. Sudn. 

AcouMm and aeonine from Aconitum nopeSus. H. 
Schulze. Arch. Pharm., 1906, 244, 165—196. 

In this paMr toe author gives the experimental details 
ni"® recorded in a previous paper (see previous 

a^raot). The analytical figures and the melting Mint of 
the aoomtme obtamed by the author from the root* of 
-4coi»<«m Bop^tts agree with those obtained by Freund 
and Beck (this J., 1904,1042). A crystallographic examina¬ 
tion of aconitmo was made. From his resiSs the author 
concludes that the aconitine obtained by Dunstan from 
English acomte root is identical with the German crystal- 
Ime aconitme. This is opposed to the view reimntly 
expressed by Dunstan (this J., 1906, 1262)_F. Shdn. 

Apfedrins; Conrar^i, 0 / - into nseudo-etdredrine. 

E. Schmidt Arch. Pharm., 1906, iu, 2d9->240. 
pHEDBiNB can be converted into pseudo-ephedrine by 
coat hydroohlono acid on the water- 
toth for 12 bour^ The transformation is not oomtrfete. 
but good yields of pseudo-ephedrine are obtainable. The 
psMdo-eph^nne thus produced, is chemically, optfoaUy, 
and cryst^MraphicaUy identical with toe natui^ bsii! 
Whilst ephsdnne is toro-roUtory, pseudo-ephedrine ie 
m^ strongly dextro-rotatory. Both subtosnoes on 
ri w ’"“•torated aloohol, 

CgHyOHt ant the alM^cis differ in tiieir boiling poloUe 
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Muib B Pnittut ^ m oiarora betant, muhme m ——. 

SoUmmd’a B«p^ Uay, 1906, 9^96. 

600 eaiia. of moak, when anbmltted to prolonged distllla- 
tirai with ateem, g»n l-i pat cent, of atrong amening 
brovn (dl on ahaking ont the aqneona diatillatea mh ether, 
and evaporating the aolrent. The ohief oonatitoent of 
thia oil fa a ketone. Thia was iaolated by saponifying 
the oil, waahing with water, in order to remove fatty aei(U 
and fats, and then subjecting it to fractional distillation 
under 2 mm. pressure, when the ketone distilled at 
142°— liS° C. It forma a viaooua oolourleaa oil with an 
intense and pure musk odour. Under 752 mm. pressure it 
boils at 827°—330° C. j sp. gr. at 15° C. 0-9268 j a»—10° 
6 i -■—1.47900 : soluble in alcohol in all proportions. 

It cpvea analytioal figures agreeing with the formula 
C,sH,,0 or forma crystalline compounds 

with nydroxylamine and with semicarbazide; the aemi- 
oatbazone, purified by reorystallisation from alcohol, has 
the m. pt. 133°—134° C. The fine white prisms of the 
semioarbazone are absolutely odourless, but develop the 
mwerfiil odour of muakone when a trace is heated with 
dilute sulphuric acid. Muskone is considered to bo the 
sole odorous principle of value in musk, other odorous 
bodies present being unpleasant.—J. 0. B. 

Ottt of Galician fennel and Lanrun mobilie leave ); 

Eteeniial -. Schimmol’s Report, May, 1906, 

36—39; 43. 

In addition to the previously recorded constituents of 
fennel oil, campbone and a-phellandrene have been 
detected, together with traces of basic constituents in 
the first portion of the distillate. A small quantity of 
aldehydes was also foimd. Cymene, stated by Tardy 
to occur, was not present in the oil examined. 

Linaldol and eugenol methyl ether are added to the 
number of the constituents of oil of sweet bay leaves. 

. -J. 0. B. 

Aluminium phenalaie. A. N. Cook. J. Amer. Chem. 

Soo., 1906, 28, 608—617. 

Thi best method of preparing aluminium phenolate is to 
heat from 100 to 500 grms. of phenol in a fiask attached 
to a refiux condenser, and to add the aluminium gradually 
in the form of strips. An analysis showed that the 
phenolate contains 9-3 per cent, of aluminium, a 
quantity somewhat larger than that calculated for 
the formula AllOCsHs^, and probably due to the 
high temperature resolving some of the aluminium 
phenolate into aluminium oxide and phenyl ether. 
Aluminium phenolate is a translucent, brittle solid, which 
keeps fairly well in closed vessels. It melts at 265° C., 
has a sp. gr. of 1-23, and is soluble in chloroform, carbon 
bisulphide, aniline, carbon tetrachloride, and acetone and in 
methyl, ethyl, and amyl alcohols, if those be entirely 
free from water. It is also soluble in hot benzene, 
toluene, and xylene. Water decomposes aluminium 
phenolate with the evolution of heat, various hydrates 
being formed according to the temperature of the 
solution; bromine decomposes it, tribromopheuol 
and tribromophenol bromide being farmed. When 
treated with nitric acid, aluminium phenolate yields 
orthonitrophenol, 1.2.4'dinitrophenol, and picric acid, the 
quantities of each produced depending on the concen- 
tration, the temperature, and the time employed in 
the reaction. Aluminium phenolate dissolves in an. 
hydrous aloohol without evolution of heat. On adding 
a little water, a bulky precipitate of aluminium alco- 
hcdate, Al(OCsH|)|> i* thrown down, the alcohol radical 
simply taking the place of the phenyl. A umilar reaction 
takes place in the case of ether. Hydrochloric, snlphuiio, 
and hydrofluorio acids decompose the compound, phenol 
being liberated and the corresponding Mumhiium salts 
formed. Aoetio acid attaoks it bnt slowly, and the 
weaker organio adds have no action on it By distilling 
aluminium phenolate, a small quantity of benzene, 
phenol, a vurylng amount of phenyl ether, and some 
higher boiling snbAn o e s are obtained, (See also Qladstone 
and Tlib*; (mem. Soo. Ttuis., 1881,9.)—W.P.8. 


Aferenry agyeyonsde. K. Hddermann. Anh. Pbann., 
1906, 864, 133—136. 

Tki author considers that the formula CN.Hg.0.Hg.0H 
well represents the constitution of solid mercury oxy> 
cyanide. In solution, a molecule of water is taken op, 
and a hydroxyoyanide, Hg(OH)CN is formed, which 
dissociates into hydroxyl-ion and the complex ion, HgCH. 
Mercury oxyoyamde can be readily prepaied by a m^od 
suggested by Prussia (Oazz. ohim. ital., 1898, 88 , TL, 116). 
125 grma of mercuric acetate and 106 grms, of merouno 
cyamde are dissolved in about a litre of boiling water. 
On adding N/l-oaustic soda solution ^ theliquid is 
alkaline to phenoiphthalelii, a o^talline precipitate of 
mercury oxycyanide is formed.—F. Sann. 

Biemuth chloride t New organic double eaUe of - 

L. Vanino and F. Haiti. Arch. Pharm. 19()6, 844, 

216—2a>. 

Bismuth chloride is dissolved in alcohol, acetone, or etiier. 
and the solution made clear by the addition of a little 
hydrochloric acid. This solution is heat^, and a hot 
concentrated solution containing a molecular fwoportion 
of a base is then added. The double salts are imme¬ 
diately precipitated. Biphenj^amin* biemuth chloride, 
(CsHs)sNH, BiCU, forms well-defined monoclinio cryet^s. 
^Nitroeodiphenylamine biemuth chloride, (CeHs)tlf.NO, 
BiClj, comes down as dark orystala i-NUroeoSmethf^- 
aniltite-S-biemuth chloride, 2C,H».NO.N(CH,),, SBiCll,, is 
a microcrtstalline powder. Aldehyde ammonia biemuth 
chloride, (Cl^.CH.NH)j, SBiUlg, is obtained as a yellowish- 
brown precipitate. Methylamine hydrochloride biemuth 
chloride, SCHgNHgHCl, 2BiGg, forms long hexagonal 
needles. Rheumatim biemuth cMortde, C^HaaN.Oj, 
2BiCl3, forms small matted needles. Quina^enenemee 
muth chloride, 2 C,H 5 NH.C 0 . 0 .Cj(,H„N, 0 , is 

obtained as a yellow precipitate. Piperaxine biemuth 
chloride, 2CaH,(,Nj, SBia,, forms small quadratic or 3 rstals. 

—F. 8hd». 

Phoephorue t Bologna -. L. Vanino. J. pr. Cham,, 

1906, 78, 446-448. 

PHOsraoBxsciNT oaloium sulphide or zinc sulphide, Isld 
on black paper which covers a photo^phio plate, affects 
the plate; but if it be contained in a celluloid case it is 
without action. Sinoe a radio-active lead preparation 
affects the plate almost equally whether 1^ directly 
on the black paper or contained in the celluloid case, 
it appears that celluloid is transparent to the $■ or -y-tadia- 
tion, and the action of the pnosphorescent sulphide is 
not due to the emission of those rays, but ponibly to 
minute quantities of hydrogen sulphide, which penetrate 
the black paper. 

The author finds that in preparing phosphorescent 
calcium sulphide, the presence of calcium Suoride in the 
mixture enables a good phosphorescent preparation to 
be obtained at a much lower temperature than without it. 
He also finds that a mixture which on beating only 
produces a small proportion of the sulphide, or a mixture 
of the sulphide with a considerable proportion of inert 
substance, may show a very strong phosphonsenoe. 

—J. T. D. 

Oil of muetard; Determination of allyl ieothioeyonaie 

in essential -. Schimmers Report. YVirTT 

page 810. 

Chloroform J Beferminotion of alcohol in ——. M. 
Nioloux. XXIII., page 611. 

Exolish ParaxTs. 

Aminobeneoie acid alkamine eeUre and derivativee thereof b 

Manufacture of -. O. Imray, London. liom 

Farbwerke vorm. Meister, Lnoius, nnd Brfining, 
Hoechst-sm-Main, Germany. Eng. Pat 17,16iL Am. 
24, 1905. ■ 

Tbi new arainobenzoic acid alkamine esters an stated to be 
valuable local ansssthetios. The esten ate prodaosd by 
reducing nitrobenzoio acid alkamine esters, by reduttlng sen 
md asoxybenzoio acid alkamine esters, by beatiag aabao* 
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benzoic add eeten alkaminee, by treatins amino* 
benzoic adds with alkamines according to the -wdl-known 
methods for the muiufacture of es^rs, or by heating 
aminobenzoio add otters of halogen sulMtitnted alcohols 
"vith ammonia, or primary and secondary amines. 

—F. Shdn. 

PolychloranUtnes 7 New derivatives of certain -. 

\8vhttitute« for camphor in manufacture of ceUtUoid]. 
J. Y. Johnson, London. From the Badiache Anilin 
und Soda Fabrik, Ludwigshafen-on-Rhine, Germany. 
Eng. Pat. 8077, April 3, 1900. 

This invention relates to the manufacture of a now 
class of alkyl-acyl derivatives of polychloranilincs 
containing three or more atoms of chlorine, two of which 
are in the ortho ixwitiona to the amino group. These 
new derivatives can bo obtained by the action of an acid 
chloride or acid anhydride on tho corresponding alkyl 
derivatives. Or, tlte alkali salts of the acyl compounds 
can be treated with a halogen alkyl compound. Tho 
new com^unds of this class can Ih> used as substitutes 
for camphor in the production of substances like celluloid. 
Tho methods of preparation of the following derivatives 
are descrilxtd in this patent; fl-mothyl-acetyl-triuhlor- 
anilide, m.pt. 89®—90® C. ; <i-mono ethyl-acetyl-trichlor- 
anilide, rajit. 50®—51® C. ; ^-ethyl-benzoyl-trichloranilidc, 
m.pt. 127®—128® C. ; aa-ethyl-acetvl-tetrachloranilidc, 
N(C2H«)(C2H30);Cl:a:Cl:a=^l:2:3:4:6,^m.pt. 73®—74® C.; 
o«*methyl-acetyl*tclrachloranilidc, in.pl. 90®—97® (\ ; 
s-bem:yl-aootyl-tetraehlorani)ide, m.pt. 97® C. ; bcnzyl- 
benzoyl-tetrachloranilide. m.pt. 134'* (^.; s-bouzyl-acetyl- 
triohloranilide, m.pt. 01® C. —F. Shun. 

Phosphoric acid : Manufacture of an officinal preparation 

of -. j. Nicolaldi, Paris. Eng. Pat. 15,118, July 

22, 1905. 

A PEErAiiATlON, staU'd to be solid and quite stable, and 
containing free phosphoric acid, is obtained by mixing 
phosphoric acid with milk sugar, adding sufficient gum 
arable to give the mixture the necessary consistency, 
adding a further quantity of phosphoric acid, macerating 
the mixture for a few hours, granulating, and finally 
drying the product at 46®—^ C. The most suitable 
proportions are given as 100 c.c. of phosphoric acid, 
87*6® B., for each kilo, of milk sugar.—T. F. B. 

United States Patents. 

Alhcmint ester \of alkylaminobemoie acids], F. Stolz and 
B. Reuter, Assignors to Farbwerke vorm. Meister, 
Luouts und Briining, Hbchst on the Maine, Germany. 
U.S. Fat. 820,830. May 15, 1906. 

See Eng.' Fat 17,162 of 1905; preceding these.—-T.F.B. 

Benzoylsucdnylperoxidc <f,nd process of -making same. 
A. C, Houghton, Syracuse, N.Y. U.S. Pat. 821,291, 
May 22, 1906. 

Benzoylsvcointl peroxide is a monobasic compound, 
obtsdned by the action of lienzoic pcracid on succinic 
anhydride; it is a colourless, crystalline substance, 
possessing an aromatic odour and powerful germicidal 
properties. It is soluble in alcohol, linnzene and ohloro* 
lorro, and insoluble in petroleum spirit; its m.pt. is 9^C. 
It is slowly decomposed by water into benzoic ][)eraoid 
and suooinio acid.—T. F. B. 

Dialhyfbarhituric adds 7 Procsss of making ——. W. 

Traube, Berlin. U.8. Pat, 822,165, May 29, 1906. 
See Eng. Pat 14,161 of 1906; this J„ 1905, 1188.—T. F. B. 

German Patents. 

Anhydrides of monobasio organic acids 7 Process of 

preparing -Vorein f. Chem. Industrie. Qer, 

Pat 167,304, June 20, 1902. Addition to Qer. Pat. 
161,882, March 30. 1902 (this J., 1905. 1323). 

The mixture of alkali salt mad alkaline earth salt is treated 
with a mixture of sulphur dioxide and chlorine, instead 
of with sulphmyl chloride. In presence of tiaoea of 
moUttire, a small quantity of organic acid is liberated. 


which acts as ** contact material ” for the formation of 
Bul^huryl chloride; the apparatus is cooled externally 
during the process, and the anhydride fin^y isolat^ by 
distillation. (See also Ger. Pat. 163,103; this J., 1906, 
392).—T. F. B. 

Bcmnoglobin preparation of the colour of arterial Hood 3 

Process for producing a stable^ palatdble -. Kalle 

und Co., A.-G. Ger. Pat. 167,081, Oct 16. 1903. 

A CURRENT of sterilised air at the ordinary temperature is 
blown through an ethereal solution of hromoglobin, 
obtained by extracting defibrinatod blood with ether. 

—T. F. B. 

Aldehydes, edeoheis, and acids ; Process of producing 

-. Chem. Fabr. Florsheini, Dr. H, Noerdlinger. 

Ger. Pat 107,137, Jan. 10, 1904. 

The liquid products obtained by passing air, oxygen, or 
ozonised air through oils or fats are treated by any known 
method for tho isolation of the acids, alcohols, and aide 
hydes which they contain: the aldehydes and alcohols 
are said to include, amongst others, those of tho Cg series, 
hitherto only obtained with difficulty. The products are 
stated to be applicable to medicine, perfumery, &c. 

—T. F. B. 

Hydroxy-derivatives of the. benzene series and their substitu¬ 
tion products ; Process for preparing -. Soc. 

Chim. des Usinea du Rhone. St. Gilliard, P. Monnot, et 
Cartier. Gor. Pat. 167,211, Jan. 30, 1904. 
Hydroxy-compounds of tho benzene series are oasily 
obtained by heating an aqueous solution of the corre¬ 
sponding diazonium salt and copper sulphate ; the diazo- 
nium compound may be slowly added to a boiling aqueous 
solution of copper sulphate, the temperature being 
maintained by direct heat, or by pasamg a current of 
steam througn the solution.—T. F. Jo. 

p-IHalkylamin.dbemhydraLamines ? Process for preparing 

-. E. Merck. Gor. Pat. 167,463, Fob. 20, 1904. 

Addition to Gor. Pat. 107,462, .Ian. 9, 1904, 

P-Dialkylaminobenzhydralamine8 are produced by 
the action of potassium phthalimlde on the halogen acid 
esters of p-dialkylaminodipheiiyloarbinols, the phthidic 
acid radical bein^ subsequentlv eliminated, preferably in 
ammoniacal solution. The yield is stated to be considerably 
higher than when ammonia is used in place of phthalimide. 

—T. F. B. 

Copaiba balsam 7 Process for preparing neulral prepara¬ 
tions from -. Knoll und Co. Gor. Pat. 167,170, 

May 29, 1904. 

CoTAiBA balsam, or the resinous saponifiable product from 
which the illurinio acid has been extracted, is converted 
into a neutral substance, insoluble in alkali, by esterifi¬ 
cation or by acidylation, e.g., with acetic anhydride, 
benzoyl chloride, &c. The product is said to possess 
no irritant properties, and not to bo decomposed in the 
digestive tract.—T. F. B. 

Aminoguanidine 7 Process of preparing - from nitro- 

guanidine. C. F. Boohringer und Soehne. Ger. Pat, 
167.637, Aug. 17, 1904. 

A&unoouanidinb may be obtained by the eleotrol 3 rtio 
reduction of nitroguanidine in a neutral suspension, using 
a tin cathode; other cathodes may be employed, pro¬ 
vided that tin powder or a tin salt 1^ pr^ent. —T.F.B. 

Cyanamide and urea 7 Process for prewring addyl 

derivatives of -. Farbenfabr. vorm. F. Bayer umi 

Co. Ger. Pat 167,138, Dec. 6. 1904. 

By the action of cyano- or halogenated acetic esters on 
cyanamide, cyano-aoetyloyanamide, CN.CH8,CO.NH.CN, 
is produced; in the case of m(Nit monoalkylcyanamide 
denvatives, however, an aoidylurea derivative is formed, 
e g.t with methyloyanamide, the following reactions take 
place— 

NaCHgCOOH+NC.NH.CH, - 
NGCH8.0O.N:qOH)NH.cSi; » 
NaCH,.CO.KH.CO.NH.CH,. —T. F. K 
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FROCISSES. 

{ColUinued from page £^60.) j 

Ekomsh Patent. | 

Photoaraphic pieturee; lmjA». »n-. i» the process of 

mamng them., and in sensitive plates therefor. G. N. 
Pifer, aeveland, tLS.A. Eng. Pat. 22,736. Nov. 6, 
1905. 

Sub U.8. Pata. 804.038 and 804.039 of 1905 ; this J., 1906, 
1255.—T. F. B. 

United StatEvS Patents. 

Photographs in natural colours ; Process for the proilvciion 
of ——. J. Szczepanik, Vienna. U.S. Pat. 821.200, 
May 22, 1900. 

See Eng. Pat. 10,812 of 1902 ; this J., 1902.1097.—T. F. B. 

Photographic sensitive emulsions : Base or support for 

-. J. Findlnv, Ilford. Assignor to Bromar, Ltd.. 

London. U.S. Pat. 822,107, May 29, 1900. 

Ses Eng. Pat. 6948 of 1904; this J., 1905, 612.—T. F. B. 

Fkench Patents. 

Lining cximpositions for photogrnphp in artifirial light; 

Preparation of - . Soc. Anon, des Plaques et 

Papiors Photographiques A. Lnmidre et ses fils. First 
Addition, dated March 21, 1905, to Fr. Pat. 300,688. 
March 2. 1906. 

The uso of antimony chromate (1 part) mixed with 
magnesium powder (2 to 3 parts) is especially claimed in 
this addition. It is further specified that two or more 
of the chromates named in the principal jjatent {see this 
J.. 1900, 500) may be added to matmesium, or to a mixture 
of magnesium and aluminium. -T. F. B. 

LiqHing compositions for photography in artificial light: 

Preparation of -. Soc. Anon, des Plaques ct 

Papiers Photographiques, A. Luuiiftro et sea fils. Second 
Addition, dated March 22, 1905, to Fr. Pat. 300,588, 
March 2, 1005. 

Oxides of copi>er, iron, cobalt, ^c., obtained by heating 
the nitrates or other neutral salts of acids pos^ssing an 
oxidising aotion. mar replace the chromates in the princi¬ 
pal patent (this J.. 1900,600) to form lighting conipo.sitiona 
which bum rapidly, giving flashes of great actinic power, 
but making slightly more noise and smoke than those 
prepared with chromates. The proportions used are one 
part of magnesium and one to two parts of the metal 
oxide—T. F. B. 

X3ai.-EmoSIVES, matches, Etc. 

(Continued jrom page 601.1 

Explosion of nitroglycerin in waste acid; Ciroumutnneo 

attending an -, uiMrh occurred at the chemical 

woxlte of Measra. F. II'. Berk and Co., Ltd,, at Ahbey 
JfiUa, Stralford-ly-Bow, in the. County of Eaaex, on 
Jan. 16,, 1906. By Capt. J. H. Thomson, H.M. Chief 
Inspector of Explosives. 

A QUANTITY of waste acid from the manufaotnre of 
nitroglyoerin had been sent from the factory of the 
Explosive and Chemical Frodnots Co. for denitration, 
and the ping of one of the drums was being loosened by 
hammering, when a violent explosion oeeuned, killing a 
workman. The cause of the explosion is traced to the 
presence of a film of nitroglyearin on the turfaoe of the 
a^, separation having probably occurred during transit. 

add bad not been allowed to stand in after-separ- 
atpra, but to ^vent separation of the dissolved 
nitroglyoerin, 2—3 per cent, of water had been added, a 
preoantion which haa been looked on by many a. anfficient, 
Sinoe the behaidour of waateaoid under varying conditiona 
of 0 ^ ia not dafinitdy known, expncimmito wece carried 


out for R.M. Inapector at Waltham Abber and Aidsae 
which indicate that even after long etanaing in after- 
aeparatora a oodalderable quantity of nitrogtycerln at^ 
lemaina in aolution, whioh u apt to separate on lowarluf 
the temperature. The addition of water aervea to kee| 
the nitroKlyoerin in solution, bat as much aa 6 per oeat 
of water should be added to prevent separation on cooling 
For safety, however, nitroglyoerin waste acid should not 
be transported until it haa first been denitrated by ^ 
action of heat.—B. J. S. 

Enoush Patunts. 

Smokeleaa powdera ; Impta, in -. A. T. Cocking anf 

Kvnoch, Ltd., Birmingham. Eng. Pat, 15,566, Jmy % 
1905. 

Claim is made for the use of olive oil as an ingredien 
of propellants to lower the temperature of combustion 
together with vaseline, if necessary, to diminish the tab 
I of burning. Thus, in the manufacture of cordite, ^ 
I usual 6 per cent, of vaseline is replaced by a mixture o. 
3-75 per cent, of vaseline and 2-.5 per cent, of olive oU 
It is stated that the resulting powder possesses tan' 
stability.—B. J. S. 

Smokeleaa powdera ; Impta. in -. A. T. Cooking aoc 

Kynoch, Ltd., Birmingham. Eng. Fat. 15,666, Job 
29, 1903. 

' An alkali carbonate or alkaline.earth carbonate is intro 
duoed into a mopellant in order to neutralise the aoid pro 
ducts of combustion, and lutrricate tbe gun-barrel. In thi 
I case of potassium and sodium carbonates, excessive smoki 
I is produced, whilst with barium, strontium, and oaldnn 
carbonates, the lubricating effect is not so good. By usin) 
a mixture so that the residue on explosion contains 2-W 
per cent, of barium carbonate and 0-65 per cent, ot potu 
slum carbonate, it is possible to combine the usefu 
properties of both carbonates. This is best aooomplidier 
by incorporating into the powder 4 per cent, of bariun 
tartrate and 0-9 per cent, of potassium tartrate in a ver; 
fine state of division.—B. J. S. 

Norinua or poiaonoua fumes, or gases, in Maatinf opera 

lions; Means for neutralising the -t» mines uui 

the like. H. Walker. Knights, Transvaal Eng. Pal 
24,002, Nov. 21. 1905. 

Ten pounds of potassium permanganate, 1 drm, of potas 
sium chlorate, if used in the form of fine crystals, or 2 drms 
if used in the form of jwwder, and } to 1 drm. of ammooian 
chloride, are intimately mixed, and made up Into cact 
ridges. These cartridges are placed in the blasting 
iioles together with tbe dynamite, Ac., one ^-Ib. eartric^ 
of the mixture being used for every five ^-Ib. dynamiti 
cartridges. The function of the potassium chlorate is t 
act as detonator to tbe permanganate in the mixture. 

I -A. G. L. 

United States Patent. 

Blasting-powder. B. Eberle, Passaic, N.J. U.8. Pal 
820,864, May 15, 1900. 

This invention relates to a blasting compound oonsistioi 
of 4 lb. of saltpetre, 1^ lb. of potassium chlorate, U lb 
of sugar, 3 oz, of phosphorus, | lb. of sulphur, and 1 lb 
of “ manure."—B. N. 

XXm.—ANALYTICAL CHEMISTRY. 

(Continued from page 563.) 
APPARATVS, ETC. 

SUctroehemieal amdyeiij A timph form e/ 

electrode for -. F, Mi Perkin. FtliSijr Sw 

Trans., June 12, 1906. [Adranes prooL] 

Two concentric coils of platinum-izidinm wise of I nui 
thickness serve aa electrodes, tbe eentr^ oatho& twin 
rotated. Niokel wire cathodes hava alao been used im 
some suooest.—B. S. H. 
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[laa* 10, iwx; 


Enauoii Patkiit. 

M Avparatut for uee i» analyting -. E. Scheti, 

Frankiort on Maine. Gorinany. Eng. Pat. 25,460, 
Deo. 7. 1005. Under Int. Conv., Deo. 7, 1004. 

*Fr. Pat. 860,352 of 1005 ; this j., 1906,394.—T. F. B. 

INOSOANlC—QVAUTATirE. 

ckel; Ectertifm of -. jYew renotion, C. Poicliard. 

Chem.-Zeit.. 1006. 80. 666—6,57. 
tK substance is m'xed with dry methylamino hydro- 
tocide or a few drops of its concentrated solution^ and 
5 mixture heated carefully in a small porcelain capsule 
til white fumes are evolved. A deep bine colour slowly 
velops which disappears on cooling, and appears again 
reheating as long as any methylamine remains, robalt 
der similar circumstances gives a dark-blue colour, 
t this does not disappear immediately on cooling, a 
baviour which is characteristic of nickel. The reaction is 
tremely delicate.—F. Sodn. 

a; Detection of -, in H'lnitlcn gondn. T). Paterson. 

J. Soc. Dyers and (.’ol,. 1006, 22, 1«U—100. 

E method consists in examining the strongly heated ' 
i of the woollen thread or fabric for any appearance of a ' 
traoteristio indigo-blue iridescence or metallic reHex. 
has been possible to detect by tins test the pres-nce 
tin in a small thread of olive-coloured carpet varn i 
ighing only 0-01 grm., and containing about OdMXUS 
n. of tin.—D. B. 

ISORa.iXlC—QV.iETlTATlVE. 

ecipUatca aucpe.mied in iigiiide; Vyknometric dder- 

nination of uvight and riiliimr of - -H. (lillot and 

\. Uiosjeon. Bull. Assoc. Chim. Suer. Dist.. lllOU, ^ 
18, 1148—1166. 

b methods for the pyknometric deteriiiination of (he 
ume or weight of precipitates susjsmdcd in any liquid, 
uire, as a necessary condition, that there sliouid be no 
ftOtive accumulation or absorption of any of the dis- 
ved Bubstanoes, or solvent, on the surface of the prccipi- 
e. The present meiho<l is baacrl on (he fact that if tm^ 
>ve condition be fiillilled, an intimate proportionality 
sts between the weight of the prccijiitate and the differ- 
le between the density of the mixed system and that 
the clear hltrate. 

rhui : p = (D—d'lVxlr, where p = the weight of the 
leipitate, l) = the density of the mixture (liquid and 
irapitate), d' = the density of the clear filtrate. V = the 
al volume,'and il- = a constant which has to lie deter- 
aed for any given precipitate. The value of 

(l)-(f) V 

ndependemt of the concentration, but decreases as the 
isity of the precipitate increases. Wdien the density 
the precipitate is not known, its volume is calculate^] 
m the expression 

a' 

ere owthe volume of the precipitate and P = the total 
ight of the mixture. On testing the method for the 
ermination of the values of i, it was found that accurate 
□Its were obtained for lead sulphate, barium suliihate, 
wio hydroxide (when precipitated in presence of a 
iiite proportkm of sugar), and aluminium hydroxide, 

1 in the case of calcium oxalate, the method gave very 
oneoiis results, owing to a considerable adsorption of 
I dissolved salts bv the precipitate. The authors 
re drawn a curve illustrating the connection between 
values of k and the densities of the precipitates ; 
y hope to extend the method to the determination of the 
ume of the precipitates farmed in saccharine solutions 
various defecating agents.—J. F. B, 

Kim tUratimn; “Bark reatiiont'' >a-. J. H. 

Javios and E. P, Perman, Qiem. Nwi, 1906, 88 , 226. 
thq titration of^solntions oontsintng ioiiiae by thlo- i 


sulphate or arsenions acid, using starbh as in^iaator, 
the end-point of the reaction is frequently mnoerttin 
owing to the reappearance of the blue colour on standing 
for a short time. This “ back reaction *' is most markra 
when the iodine has boon set free by copper sulphate or 
potaasium bichromate, and is duo to'the comparative 
slowness (and incompleteness) of the liberation of iodine 
from dilute solutions of potassium iodide by these sub¬ 
stances. If the concentration of the iodide solution bo 
increased, the reaction becomes nearly instantaneous, 
and the “ back reaction” is avoided. Suitable quantities 
of potassium iodide are 1 grm. in 10 c.c. of water tor 26 c.c. 
pf A/10 solution of potassium bichromate, and 2 grms. 
in 2(1 c.c. of water for 1 grm. of coiiper sulphate crystals 
' in 50 c.c. of water.—A. S. 


OEGAMC—QV.iETITA T1VE. 

Ebonite ; Analysis of -. R. Thai. Chem.-Zeit., 1908, 

80. 490—601. 

Thk ash and total sulphur are determined in the usual 
iiiatincr. 

liesin and sidistitnte are determined together. One grm. of 
olmiiite 18 boiled under a rellux condenser for four hours, 
with lOO c.c. of 8 ))er cent, alcoholic caustic soda. The 
residue is thoroughly washed with hot water, and weighed 
on a tared filter after drying at 100”—10,V’ C. Blanks are 
necessary to ascertain the extracting effect of the alcoholic 
caustic soda on the filter and on the free sulphur in the 
ebonite, and the amount of soda retained by the ebonite. 

Ebonite cannot be dried for more than two hours with¬ 
out gaining weight by oxidation. Good surgical ebonite 
should not contain more than ( 1-6 fair cent, of ash, and 
the fact that saiuplos exceeding this limit fail to yield 
clear solutions m nitric acid, aftoixls a useful iireliminarv 
test.—W. A. C. 

Sacctinrose and raffinosc in presence of invert sugar and 

deetrose ; Determination of -. H. Pellet. Bull. 

Assoc. C'liim. .Suer. Dist., 1906, 28, 1140—1141. 

The reducing sugars of molasses may be comiaisod of 
varying jiroportions of dextrose and levulose, sometimes 
one being in excess and sometimes the other. Fogelberg 
has projposed a method for the determination of the 
saccharose and raftinose, which is quite indoiiendent of 
the relative proportions of dextrose and levulose in the 
reducing sugars, since all these sugars are eliminated by 
the destructive action of alkali. For this purpose he 
employs barium hydroxide at the rate of 12 grms. for 
half to twice the normal weight of molasses. The materials 
are mixisl with 120—180 c.c. of water, and the whole is 
heated on the water-bath at the boiling temperature for 
10 16 minutes, whereby the reducing sugars are entirely 
destroyed. The liquid is then cooled, neutralised with 
acetic acid, decolorised with a little hypochlorite, and 
diluted to 200 e.e. The saccharose and ramnose are then 
determined by polarisation before and after inversion. 
Grxybowski has modified this method by precipitating 
the baryta by niBrcuric sulphate and the excess of mercury 
by a tin salt. The author points out that be proposed a 
similar mothml for the destruction of the reducing sugars 
by means of potash (see this J.. 1898, 187)_J. F. B. 

Oil of mustard ; Determination of attyl isoihioeuanatc in 

essential -. Schimmel’s Report, May, 1906, 45 _46. 

The official process of the Ph.G. IV. for the determination 
of allyl isothiocyanato in mustard oil gives results which 
are abimt 8 per cent, too low. so that no essential oil of 
muRtard can meet the Cjerman ofticial renuirementa. More 
accurate results are obtained by the following method — 

About 6 gima of a 2 per cent, by weight sdution of the 
oil m alcohol are treated with 50 c.c. of N /10 silver nitrate 
solution and 10 c.c. of solution ol ammonia (sp. gr. 0-98G) 
in a 100 c.c. flask. The mixture is allowed to stand 
m toe dMk, after closing the flask, for 24 hours. The 
fliwk is then immersed in a water-bath at 80° C. for 30 
minutes, with frequent agitation, and subsequently cooled to 
the normal teihpeMitttre. After adjusting the volume of the 
solution to 100 C.O. by the addition of distilled wstor. 

CO C.O. are filtered cdf. and. in o«meeml 
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vith N/10 ammoiuism thioayanato solulaoii, after adding 
6 c.e* of nitric acid» sp. gr. 1*153^ employing iron ^um 
M indicator. 

When oaithe number of o.c, of N/10 silver nitrate 
solution used up, and bsthe weight of alcoholic solution 

of mustard <rfl == the percentage of allyl 

Isothiocyanate present. 

Natum mustard oil should give about 04 per cent, 
by this method, the synthetic oil about 98 per cent. 

—J. 0. B. 

Chloroform ; Determination of alcohol in -. M. 

Nioloux. Bull. 8oc. Chim., 1906, 85, 330—335. 

F^a C.C. of the chloroform under examination are agitated 
with 20 C.O. of water, and the alcohol determined in the 
aoueous extract by titration with {Kttasaium bichromate 
solution (19 grms. per litre) in presence of sulphuric acid, 
the end point of the reaction being detected by the change 
of colour of the solution from blue-greon to yellowish- 
green.—T. F. B. 


oholestene. ChlorthoUttatul (oholsateMi l^rdroohlorida)* 
C^H45C30, orysUdlises in fine silky needles, mating at 
154*'—106° G., with the evolution of gas. It is Imy 
soluble in ohioroform, ether, benzene, and carbon 
bis^hide; less soluUe in alcohol. ^•2)ichlorth^tkm, 
C 27 H^Ci 2 , crystallises from the mother liquor after 
separation of the ohlorcholestanol, being formed by the 
replacement of the hydroxyl group in the ohloroi^et- 
tanol by chlorine. It melts at 117° C.. and is readily solu¬ 
ble in ether, benzene, ohioroform, and carbon bisulphide, 
and with more difficulty in alcohol. It is slowly attacked 
by cold sulphuric acid, but is not acted upon by fuminn 
nitric acid. Chlorcholeatan (cholcsteryl chloride) is obtains 
in fiat prismatic crystals by the action of gaseous hydro¬ 
chloric acid on a solution of oholestene In ohioroform. 
It begins to melt at about 8(f C., and is completely fused 
at OP C., becoming crystalline again on ooOlii^. Its 
solubility in ordinary solvents is similar to that of )3- 
clichlorcholestan. It molts to a colourless oil in boiling 
alcohol.—C. A. M. 
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{Continued from page 664.) 

Platinum blonde: Some catalytic actionn of -, 0. Loew 

and K. Aso. Bull. Col). Agric., Tokyo, 1906, 7, 1—0. 

Exphrimbstts with a very active preparation of platinum 
black, obtained by treatment of platinum chloride with 
formaldehyde in jiresence of a considerable quantify of 
alkali (see this J., 1890, 560), showed that platinum black 
is capable of offocting the transformation of labile com¬ 
pounds, e.g., of maleic acid into fumaric acid. The 
reducing action of platinum black upon mtrates in the 
presence of dextrose (this J., 1890, 634) is found to take 
place also wi^h dilute free nitric acid. A solution of 2 
grins, of dextrose in 100 o.c. of water was treated with 
2 o.c. of dilute nitric acid (0*08 grm. of HNC^j) and 10 ^ms. 
of platinum black, and heated on the water-bath for 
three hours. On distillation with magnesia, 0*012 grm. of 
ammonia was obtained. In another trial 0*049 grm. of 
ammonia was obtained from 2 c.c. of nitric acid of sp. gr. 
1*3, 10 c.o. of water, 5 grms. of dextrose, and 10 grins, 
of platinum black. Chlorates, perchlorates, and iodates 
are also reduced by platinum black in presence of dex¬ 
trose, chlorides and icxiides respectively, being produced. 
It has been shown previously that platinum black, moist¬ 
ened with pure caustic ]>otaB)i solution forms traces of 
nitrous acid and ammonia from the nitrogen of the air 
(see this J., 1890, 979). After similar experiments with 
distilled water in place of caustic potash solution, traces 
of ammonia and of nitric acid (probably by oxidation of 
nitrous acid) were detecteil.—A. K. 

MexamethylethanCf a new octane. L. Henry. Coraptos rend., 
1906,142, 1075—1070, 

HsxaMSTHYLXTHAXB, (CH 2 |) 3 C.C(CHs) 3 , Is obtained as 
a by-product in the preparation of pinocoHo alcohol by 
the action of acetaldehyde on tertiary butyl magnesium 
bromide. It is evidently formed without the intervention 
of the acetaldehyde, merely by the reaction of the butyl 
bromide with its own magnesium compound. It is a 
well crystallised body, with a sharp and very penetrating 
odour. It evaporates rapidlv on exposure to the air, its 
vapour tension at 14° C. Doing equal to 20 mm. of 
mercury. It melts at 103°—104° C., and boils at 100°— 
107° (X under a pressure of 765 mm. 

Ckoletterol; Halogen dcrivativea of -. J. Mauthner. 

Monatsh. Chem., 1900, 27, 305—314. 

It was shown by Suida and the author (Monatah. Chem., 
1894, 874) that cholesterol and oholestene yielded crystal¬ 
line chlorine derivatives on treatment with alcoholic 
hydrochloric add, but the nature of the cholesterol com¬ 
pound WM not determined owiu to its oompodtion beiim 
variable, and the readiiWM with which it decomposer 
The author hoa now fou^ that the hydrochloric acid 
oombinet witt the double bond, forming addition com* 
pouode from cholesterol itseH, chdestsryl ofalnride, and 


South African Customs Uhion Convention. [Od. 2977.] 
The Chistoms Union Convention provisionally aaroed to 
by the representatives of the South African Customs 
at a Conference held at Pietermaritzburg in March, 1966, 
was presented to both Houses of Parliament last week, 
and has l>een published by the Stationery Office. The 
following is an abstract:— 


CTlass I.— iSpccfof Ratee, 


Acetic acid.per Imp. gall, j 

Lard. Including compound lard, cotto* 
iene, nuttoic, and other similar sub- 

NtancoR for uto as food_per lb. 

MUk. condensed, desiccated, or pre¬ 
served milk or cream— 

(a) Full cream .per 100 lb 

ib) Hklmtned or separated .per lb. 
Oils, mineral. UluminaUng and burn¬ 
ing . per Imp- gall. 

Soap, soap powders and 'extracts 

per 100 lbs. 


Turmeric.per lb. 

Spiitts— 

<a) Perfumed .... per Imp. gall- 
(t) Liqueurs, cordlau and mixed 
spirits, exceeding 9 per cent, of 
proof ipirlt .... pOT Imp. gall, 
(e) Other sorts, exceeding 9 per 
cent, of proof spirit, 

per Imp. proof gall. 

Note.—N o allowance will be made for 
underproof in excess of per 
cent. 

Note.—H edicinal and toilet prepara¬ 
tions and essenoee (liquid), and 
•FTups and tinctures containing 
over 8 psr cent, of mroof spirit to 
be classed as splriu under item 
(ft). 

Blasting compounds.per lb. 

Candles ..per foo lb. 

Cement.per 400 tb. 

Qonpowdar and other explocives for 
firearms...per lb. 


0 0 li 


0 6 t 

0 0 6 

0 0 1 

0 4 6 
(or 26 per 
crot. ad 
wtloram 
whichever 
shall be the 
greater) 

0 0 

12 6 


10 0 


0 10 0 


0 0 
0 6 
0 1 


0 0 6 



i t. 4. 

0 0 8 


0 0 04 
0 1 0 


0 0 7 
(or 8 per 
cent, ad 
valorem M 
the case 
may be) 

0 0 04 


0 6 04 

0 0 10 
0 0 8 
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TRACK SJ^ORT. 


CmwMtitlMi 


Olais IL—S5 per Mnf. ad vahrtm. 

Baveeagea;— 

(а) Wateie, aerated, mineral, and table. 

(б) Fruit juices, cordials, and evrups not elsewhere 

enumerated. 

(«) All other kinds not exceeding 8 per cent. o{ proof 
spirit. 


Class III.—26 per cent, ad valorem, 

Kxtracts and essences of all kinds for food, flavouring, 
or perfumery not elsewhere enumerated, including concen¬ 
trated soup. 

Oils, essential or perfumed, including eucalyptus. 


i Class IV.—3 per rent, ad valorem. 

Ammonia, anhydrous, carbonate, chloride (sal ammoniac) 
and nitrate, in bulk. 

Assay apparatus and assay mabor. 

Barytes and pumice in bulk. 

Calcium carbonate, caustic, chloride, chlorate, bisul¬ 
phate (in bulk). 

Carbonic-acid gas. 

Collodion, cotton, and glycerin, and kiesclguhr in bulk 
for manufacturing purpo.ses. 

Confectioners* reiiuisites— viz,, glucose, moulding- 
starch, gelatin, and unsweetened desiccated cocoanut in 
bulk. 

Crucibles. 

Osranide of potassium and sodium, aulphocyanide of 
potassium, sodium, and calcium. 

Disinfectants in bulk (provided they are of a standard 
approved by the various Governments of the Union). 

Qlue in bulk. 

India-rubber, manufactured. 

Magnesium sulphate in bulk. 

Potaesiura and sodium carbonate, bicarbonate, caustic 
and silicate, chlorate, chloride, bichromate, permanganate, 
rod and yellow prussiate (in bulk). 

Resin in bulk. 

Sheep-dip, sheep-dipping powders, materials suitable 
only for dip and dipping-tanks. 

Substances for destroying pests or diseases in stock, 
such as copper sulphate, arsenic, arsenious acid, arseniate 
of soda (in bulk). 


Class V.—Free. 

Indnded in this are: Alum, borax, bromine, litharge, 
manganese dioxide, mercury (ell in bulk), dye nuts, 
gambier, myrabolans, sumach, valonia, and dyestndfs 
for leather i guano and other substances, animal, mineral, 
or vegetable, artificial or natural, suitable for use as 
fortiliaere or manures; nitrates in bulk (except nitrate of 
ammonium) for manufacturing pur|ioses or for fertilisers; 
palm oil, palm-kernel oil, cotton-seed oil (in bulk); 
chloride of platinum, sulphur (in bulk), sulphurous 
anhydride, paraffin wax and stearin, and stearin grease 
lor use in the manufacture of candles or explosives. 


ArtioAet. 

Vatt 

0<n«nu 

IXits. 

Milk 9Mg$.t . 

100 kin 

Yen gen 

Alcohol. 



Musk, artifloial. 



Oum tragfccimth . 

100 ktn 


Phosphorus, red ftnd yellow .... 



PyrogslUc acid. 

Tanue acid. 

100 kin 

Ui 00 
14 SO 

Potash, chlorate or cyanlds of. and 


cyanide o! soda. 



Glycerin. 

100 idn 


Chloroform . 

22 00 

Saccharin and other similar 


sweetening agents. 

kin 

60 00 

AoetanlHde . 

100 kin 


Antlpyrlne. 

kin 

0 80 

Morphine, hyd. and sulpimte ... 


8 00 

Cocaine, hyd. and sulphate .... 


26 00 

Guaiacol carbonate . 

100 kin 

08 60 

All other druffs, cliemicals and 
medicines (not otherwise pro- 

vided for) . 


20% 

Cltronella oU. 

100 kin 


Lavender oil. 


Bergamot oil . 


120 00 

Cod-liver oil. 

ad val. 


Castor oil . 


Castor oil in tins, casks or jars 

10f> km 

2 00 

Vaseiino. 



Paraflln wax (below 60* C. m.pt.) 



All other kinds . 



Inks, writing . 


10 00 

Filter paper ... 


19 70 

Photographic paper— 

Albuminoid and sensitised . 


65 90 

Bromide and platinum paper 


112 00 

All other kinds .. 

100"kin 

89 40 

Photographic dry plates. 

Philosopmcal. chemical and other 

18 20 

sclenttflc instruments, micro¬ 
scopes (and ports thereof), 
balances, measurlug-scales 
and tapes, thermometen and 



barometers . 

ad val. 

20% 

Sealing-wax. 


80% 

Celluloid, manufactures of— 

Combs . 

packages 

67 60 

All other kinds . 

ad val. 

40% 

Photographic hlms . 

«0% 

Manures, (bran, oil-cake, bone- 
meal. guano, superphosphate 


of lime, A^c.). 

“ 

Free 


The following articles, among others, are admitted under 
conventional tariffs which exist with Great Britain, 
Germany, and France :— 


Articles. 

Unit. 

General 

Tariff. 

Conven¬ 

tional 

Tariff. 

Con¬ 

tracting 

States. 

Acid salicylic. 

100 kin 

Yen Sen 
11 80 

Yen Sen 
10 % ad val. 

Germany 
G.B. A G. 

Saltpetre. 

M 

1 88 ; 

0 490 

Potassium bromide . 


18 80 

0 093 

OermAuy 

Bismuth inbnltrate.. 

kin 1 

86 90 

per kin 

0 206 


Quinine, sutnh. or hvd. 

2 08 

8% ad val. 


Filter paper ........ 

Caoutchouc, manufac- 

100 kin 1 

10 70 

10% ad val. 

tt 

tares of . 


40% 


G.B. 

Aniline dyes .. 


12 So 


G. AF. 

Alizarin dyes— 

Dry . 


27 80 


Germany 

In liquid or paste 

M 

9 60 

per'kin 

0 070 


Soaps, toilet . 

•• 

24 70 

Ynnoe 


N.B.—Elnssooo gnns.=sl-823 lb. avoir. YenolOO Benwts. 


jATAnisi XABirr; Nxw-. 

Cksm. and Drag., June 2, 1906. 

Tl>« idlowing is an excerpt from the new Japanese 
Import Tariff, which comes into force on Octobw 1st 
next;— 


EoYmAB Valpatiok Tasixt. 

Sd. of Trade J., June 7, 1906. 

*■ The Egyptian “ Journal Offioie! ” for May 19, contains 
the following revised Valuatioii Tariff for use in niinenlng 
import duties on oertdn oils, oolonrs, Jcc., which came 
into operation on May 22 
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I TAlwttM 
kUo. ' ' 


»tt«A per 

•. (nrtr* 


Ootton-ieed oil, *'prime winter yellow*'. 

.. M leftned and " eammer yellow ** 

ZJaaeed oU, raw. 

„ „ boiled. 

21ne white (flret quality). Including " Vletlle 

Montagne " . 

2!ne white (lecond quality), includingNouvelle 

Montagne '* . 

Red lead . 

Cochineal. 

Coooanut <ril, raw or refined. 


HlUlemae.t 

22 

20 

21 

22 

26 

ad wU. 

10 

ad val. 


* Duty is levied on thece valuatloDe at the rate of 8 per cent, 
t 1000 inlUtemes»££ l»ll. Os. Od. 


jb«Dio ii »aaul«ctwad Jiaw Caaroaiioime and ahipipai 
to the X^ted Kingdtnn via Boedeenx. 'Tlte Mnotttl 
exported wee 8,165 tone, an iooreeae <d 2,M0 tooe nmi 
1964 . Of this amount 2,615 tons were puiohased by aba. 
United Kingdom. 

Shipments of poroelain from Bordeaux in 1905 ahowed a 
decline of 8,518 cwts. compared with 1904, the total 
exportation being 84,785 cwta., of which 67,598 owti. 
were sent to the Unit^ Kingdom, a falling off from 1904 
of 5,280 cwts. Pottery and faience had also dedined, 
the total exported under this head in 1905 being 6,961 
cwts. In tne exportation of glass (chiefly tottles), 
there was an increase for 1905 of 38,828 cwts., the total 
amounting to 202,174 cwts., of which 53,134 cwts. were 
taken by the United Kingdom. 


Bordeaux ; Trade of-in 1905. 

For. Off. Ann. Scries, No. 3616. 

The amount of pure olive oil exported from Bordeaux 
in 1905 was 29.979 cwte., an increase of 2,507 cwts., 
9,794 cwts. being sent to the United Kingdom against 
9,486 cwts. of 1904. Ground nut or “ Arachide oil 
ehowed an increase as compared with 1904 of 11,365 cwts., 
the total exported being 38,126 cwts., of which 15,006 
•owts. were sent to the United Kingdom, an increase from 
1904 of 2,731 cwts. Oils other than pure olive and ground 
nut oil, were exported to the total of 12,633 cwts., being a 
amaU increase upon 1904. Hardly any of these found 
their way to the United Kingdom. 

Exports of raw sugar in 1905 amounted to 29,225 cwts., 
or more than double the trade in 1904; of refined sugar 
to 80,170 cwts.,a decrease of 9,415 cwts. Exports to the 
Unit^ Kingdom showed an increase compared with 1904 
of 5,(M26 cwts. of raw sugar and a falHng-off of 2,867 owts. 
of refined. The entire amount exported to the United 
Kingdom in 1905 was :—Raw sugar, 8,233 owts. j refined, 
10,367 cwts. 

The following table shows the most important chemical 
products expoited in 1904—05 :— 


New Books. 


The Elements of Chemical EKoiNsiBixa. By J. 
Grossmann, M.A., Ph.I)., F.1.0. With a Preface 
by Sir William Ramsay, K.C.B., F.R.8. Chaa. OrUBn 
and Ck)mpany, Ltd., Exeter Street, Strand, Londoou 

1906. Pnee 38. 6d. 

8vo. volume containing 148 pages of subject matter, and 
the alphabeticid index. There are 50 illustrations. The 
genersi treatment of the subject may be gathered from 
the sub-divisions of the text, whicn are as follows i— 
I. The Beaker and its technical ec^uivalents. II. Distilling 
flasks; Liebig condensers; Fractionating.tubes amA their 
technical equivalents. Ill. The Air-Bath and its teohnieel 
equivalents. IV. The Blowpipe and the Crucible and their 
technical equivalents. V. The Steam-Boiler and other 
sources of power. VI. Application of Heat in Chemical 
Engineering. Vll. The Funnel, Mortar, Measuring iDfltrtt* 
ments, and their technical equiv^ents. VUL Materials 


Articles. 


Adds . 

Oxides . 

8alta. Ac. 

Acetate of copper. 

•Olycerln . 

Kermes (minerai). 

Wine lees .. 

■Crude Urtar. 

•dream of tartar. 

Buperphospbate of lime .... 
Tannin extn^s. 


ToUl. 




1004. 

1006. 


Cwts. 

21.402 

4,804 

18,170 

2.88S 

6.044 

1.216 

2,028 

68,147 

86.974 

28.674 

280,646 


Cwts. 

81,620 

6,167 

82.164 

1,861 

7,016 


8,260 

67,760 

60,074 

102,286 

847.840 


Increase 
or decrease 
in 1006. 


+ 

Cwto. 

10,227 

+ 

868 

+ 

18,004 


074 

+ 

1,072 


2,870 

+ 

6.222 

+ 

20,612 

+ 

17,000 

+ 

168,712 

+ 

66,604 


United Kingdom. 


1004. 

1006. 

Cwts. 

Cwto. 

0,180 

4,060 

086 

2,486 

1.008 

24 

687 

817 

1,126 

2,880 

26 

20 

1.087 

2,826 

20.774 

80,380 

80,076 

46.194 

206,120 

266,001 


hi or saii 
or dsersase 

in 1006 . 


Owts. 

6.0f0 

l.6l» 

1,676 

iro 

1,714 

6 

1,266 

6,606 

16.11S 

16,676 


Exports of gums in 1905 amounted to 28,655 owts., 
an increase upon 1904 of 2,911 owts. The quantity 
urohased by the United Kin^om was 12,082 owts., a 
ecUne compared with 1904 of2,970 cwts. 

Exports of resin and pitch in 1905 amounted to 808.458 
owts., an increase of 563,030 owts. upon the figures for 
1904. Of this the Unit^ Kingdom purohaaea to the 
■amount of 332,798 owts., an increase compared with 19<H 
•of 197,705 cwts. The demand for common strained renn 
wsA good, the article being somewhat difficult to obtain in 
OotoW. Turpentine exports in 1905 were estimated at 
146,250 owts., an increase from 1904 of 97,036 cwts. l%e 
United Kingdom purchased 35,864 cwts., compared with 
9,518 owtsTln 1904. The market in this commodity was 
oost unsteady and excited. The amount of vegetame tar 
exported in 1906 was ^174 owts., a decline from 1904 of 
9,432 owts. Exports to the Uidted Kiiifdom showed a 
ialling aS of 4,7& ewts., the total being 1,084 owts. 


used in Chemical Engineering, and their Mode of Applioa* 
tion. IX. Teohnioal Research, and the Designing of 
Plant X. Current prices of Chemicals and Materials. 

Rbfort on the Inodence or Anthrax in the HsKcra- 
LATXON OF Horsehair and Bristles. By T. M. 
Leqob, M.D., H.M. Medical Inspector of Factories# 
Wyman and l^ns, Fetter Lane, E.C. 

The particulars contained in this Report with iMatd 
to the number of oases of anthrax due to the use oT tbs 
materials (horsehair and bristles) during the last seven 
years show that the risk of infection to the persons 
employed in handling them is serious* and indicate tba 
need for preventive measures being tahmi. The method 
by whioh the risk cea be minimised by mesas of ft osin 
mrinfsetion, is bri^y described, sod It is snttietfd 
tiiat the process at disinfeotiwi oouM be mostofleoavt^y 
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Pfttfcerrton, C. A., l/o Woodbury* Lfttidiag. N.J-» U^.A. | 
PowfiU, lii^y J. * «tl eotuiuumcHtiouij to LurdHiup j 
l^no, L^doa, S.E. . 

l^bephord^f A. B., l/o Hull; c/o Britioh Otl and Cake Miller 
litd.,^Co{^nhagoR Oil Mills, Timobouso, E. ! 

SUorman, 0. W,; oomraunications to 264, Spi( cr Klioet, 1 
Akron, Ohio, U.B.A. ; 

Shimosc, M. ; all coirimuDioatiouM to U<>. HiikuMtin- i 
Ootonniachi, Koisbikawa, 1'okyo, Japan. 1 

SholoK, OharloM K., l/o Broad Nlrect; 104, Frf)»t Slicel, i 

New York Oity. TIS.A. 

Bwanson, Jaa. F.. l/o Iquique; 0, JiilnnHloti 'JVrracc. 
Copland Hoad. Covan, N.B. 

TiUsoo, Henrv E.. l/o Coni ord Junction ; (>!. Bow Street, ; 

Somerville, Afass., U.S.A. ' 

Townsend. Oliver C., l/o Now Uiltoii; 22, lIcMton Cn wi ent, 
Hugbv. I 

Wright, Walter J.. l/o Albion 'J’orraei- ; 70, Newton Koail, , 
Favershain, Kent. 

Young. Jos., I/O Dunstor Cardens ; 2.\, Cart mouth iCsul, j 
Brondottbury, N.W. i 

KnRATvM iw List of AIkmiikus Er-KCTicu AIai: 2:Jkii. 1 

Hioe. j 

Kenner (not Kcvmer), S. H., 140, I2lh Street, lAmg Islujul i 

nty. N.Y.;ns.A. i 


Patent List. ^ 

1. -BLANT, APFAKATUS, ANJO MAVlllNKHV. j 

lA.j iO,2;W. BaMeiHim, Hull, and Jtnuiii. Killcis. 

July 1ft. 1 

„ l<i.24K. Morse. Mntluul and apparatus for gauging ! 

temperatures. July 18. ; 

.. 16J1H0. Cebr. Pfeiflor. Appanitiis for sepanilmg ; 

gra)iular and pulviTiseil material by air. |(Jer. 
Appl., July 20, HMlh.l* July 10. 

„ 16.460. HohbiH. iVocnss for renovating Jlller | 

press plates. July 21. 

16.67H. Haarmann. Automntic devue for ion- 
ducting liquids from rooms IxMiig under vaeunm. , 

July 2fl. I 

„ 16,710. Henkoth and Willcox, A'ri ii)n/.rr | 

„ 16,010. Johnson. (Vcrcin Chemiseher fabnkcn). 

iS»Vc Vli. 

[C.S.j 15,014 (1000), HuTiing. A|)paratuN for yeparalnig 
juatters in suspension from liquids. Aug. 1. | 

„ 10,269 (1905). Stewart and (V, and Wishart. } 

AVc urtder XVJ. 1 

17,451 (1005). Sehrodcr. Drying clnuuiMtrH or ; 
oveus. July 2.5. I 

20.144 (1900). Schumaoher. Iteviec for mi.\lng ! 
liquids in dehuito proportions. July 2.7. | 

., 108,0(1006). Hirseb. (tentrifugaldrums. July 25. | 

H.-FUEL, CAS, AND LUiHT. ! 

lA.J J(K2IK. Mason’s tJa.s Power (V)., Ltd., and Wright. 
(Vuistruetion of twin or eiuiplod gas jirodmirs. 
July 18. 

„ 16.201, Lang and Smith. Methinf and appanilm; 

for produeing livdro-oxygen gns.'*' July 19. 

„ 16,362. Parker. l^nKluelmn of fuel. July 19. 

„ 16,471. Parker. Manufaeturo of coal gas f<»r 

illumhiating ]HirpoHe.s. July 21. 

„ 16.498, I'liomas and 'rUomas, Production of coal j 

and water gas. July 21. I 

.. 16,WX). Coh<*ii. JVootws of ftiid apparatus for ' 

luauufaoturmg gas.* July 23. 

M 16,605. Brrwlos and Kamtuerich. Method of ajid 
apjatratiui for extratiiuig gas from li<iujd 
hydrocarbons.* July ZS. 

tt 16.901. Hosenborg. Gas generating apparatus.* 
Jtilv 26. 

16,97f. Qraytton. Manufaoture of artiticial fuel, , 
July 27. 

17.033. Porter and KerroU' Process and apparatus ' 
for generatkm gas for motive, heating, 
niummatlng^urpowi, July 


kl faiS. July 28. 
for watw, gas, 



^•Houston Co. 
L^olootrodcs and 


gmorating 


[ill 17»049. Alii^ric. Deodonsataon ^ the exhaust 
)>rodtiet« of oonibuetion from hipl-na} cirmbtuttion 
cnmties and apparatus ra; ommection 

17,069. Leodboater. Ar! 

J, 17,080. Hiitmachor. Coj 
and the like. July 28i. ? 

[C.K.] 14,641 (1900). CreenwoQ^. 

duetion of gas fnixtulm(rodj{|irbmes or other 
cagines driven by cumbustiot^^kses. July 25. 

„ 14Jt72 (MHt5). British vfi'hoiui^'liouston 

(Ctmcral Electric Co.).“ «Vce under Vli. ' 

,, 15.194 (1905). Tully. Means or apparatus for 

the munufnc.turo of gas suitable for heating or 
lighting purposes. Aug. J. 

,, 18.484 (19tK5). British Thomsoi 

((Jeucrul EUnitnc (’o.). Arc laii 
moUiod of making them. Aug, 

18,923 (1905). Hoid. Apparatus 
gas. July 25. 

„ 176ti (1900). K-onit/.er. Eicetrudo 

July 25. 

„ 6497 (loot!). Hall. Cas and 

July 25. 

1642 (1906). Aniistroug. Mannh 
and gUK Hiui apparatus tluaefoi 

„ 2437 (1906). Periling. Maiiufacti^ 

of iilamonts for inoHiidcKceut' 

Aug. 1. 

4996 (1906). Ixidou.x and Simon 
Product (’(»ke Oven ('oiistructioi 
(V) Coking ovens. Aug. 1. 

,, tlOSO (1906). Hudsou ami Sugden. 
funmees. and flic like. Aug. I. 

,, 7011 (I90ti). Williams. Coneration of combustible 

gases. Aug. 1. 

„ 80.57 (1906). Kiizel, Processes for mauufaeturmg 

t'lecliu; incaiidcsi onoc bodies oPdiflioultlv fusible 
conductive matmals iukI t('r iiiutiug sueii bodies 
to sup]ily eonduelors. Aug. I. 

,, Iti.lOo (loot)). Kart^mstem. Carbide and method 

of pnaluemg it. Aug. 1. 



lamps. 


coke 

imeiit 

lamps. 


_‘H Bv<'- 

id Working 


Caa produeei. 


'ill - DKSTIUICI'IVU l)I.STll.t,A'n(IN, 'I'AH- 
I'HODUI'I'S, I'KTkOiJ'UIM, ANI) MINJ'IHAI. 
WAXKS, 

[A.J 16.097. Smitli. .\pp.Malus f<»j’ purifying wasU- oil. 
.Tilly lt’>. 

„ 16,010. Ncwland.s. iSVe under XVII. 


IV.—(3)J,OfJKL\C MA'rTEH.S ANI) DVEMTUFKS. 

lA-j 16,(185. Ala'! (Act.-Cos. f. Anilinfabr.). Manu¬ 

facture of a new moiio-azo dycHtuff. July 16. 

,, 16,086. Abe! (Act.-(Jos. f. Anilinfabr.). Mnuit- 

factmc of derivatives of r)-oxy-1.2-naphthuni- 
da'/-ole-7-sulphi>nK' acid. July 16, 

„ 16.100. Kalle und (’o.. A.-C. Manufacture of 

sulphur-cimtaining red colouring matter. [Ccr. 
.\pp'., July 2ft. 1905. I* .luly 16. 

„ 16,101. Kallo und (V)., A -C- Manufueture of 

sulphur coiitammg red colouring matter. [Ccr. 
AppK, Aug. 9. 1905, (• July 16. 

„ 16.IHI. Itroyfus, »nd (’layton Aniline (.!o,, Ltd. 

Manufacture of indigo. July 17- 

„ 16, Iftt-jKompkins, and (Jlayton Aniitno CX>., Ltd. 

Maiiunieturo of anilide of ])hcnylgiycitie ami o£ 
indigo tliorofroin, July 17. 

,, 16JM)7. Kallo uiul Co., A.Hi. Manufacture of 

lluo-mdoxyl-earboxylic aoid. fCor. AppL, 
Del. 1ft, 1905.1* July 26, 

„ 16,908. Kail© und CV., Peodnetiou of rt^l 

dyeing (m JlHre. |Cer. Api>L, Dot. 27, 1906-J* 
July 26. 

^aS.] 25,498 (1905). Abel (Aet-0«B. f. AnilinfabrA 
Manufacture of dyoatuffs ' of the triphenyl* 
iu<?*hwe aeries. Jmy 25. 

' ,,1 10,228 (1906). Johsifiou (^^leohe Aullin and Boda 

, ’ ..Fahrik}. IftMUifactiire and produotfon of 

fh polyohloramldliiiM smd alky! derivatives thereof. 




Aug. It, IMS.] 


sopptsuxm'. 


719r^ 


V—PJiEPABING, Bt«BACHIN6, DYKINOi' 

PBiNj'iNG and nmmim T&rLEs y%Ns. 

ANI> PIBRBg. 

tA.] 18.078. Thiele. Apparetu* for the inenufoetitre 
of artifloiiil Bilk. [Ger. Appl, Oot. 28, 1905.1* 
Julv 16. 

16,088. Thiele. Method of produoing artifioiel 

.efi',; *«• 

t, 16,142. Blachftn and ?f>relm^wv Treatment of 
fibrous plaute for the obtaiuinent of 
July 17. 

16 , 262 . OuttiU. Treatment of fibrou.H material and 
neparation of imi)«ritie8 therefrom. Jtily 19. 

„ 16.451. Gray. Ageing and i»teaming chamberH for 

fabrics. July 21. 

,, 16,631. Bauer and SiiUnor. Dyeing siiindle.* 

Julv 23. . « 1 ^ 

„ 10,75^. Keys (Litwiinger Drurkfahrik PonjTor aud 

Ornstein and F. Wortheokor). Method of sealing 
chambers in which webs of fabric and the like 
are continuously treated and apiiaratus thcroftir. 
July 25. 

15,608. Kalle und (V>.. A.-O. Str vttdtr IV. 

„ 16,645. Cowper-f’olcH. Proftoss for printing tm 

textile fabrius. July 27. 

fC.K.] 16,328 (1605). Longley. (’alieo, jiaper, and like 
printing. July 25. 

„ 22,101 (1905). Uonng. .SVc «ntfcr VII. 

„ 6206 (1605). tSebramm. Imitation silk and procesH 

of making wuriie. ,Ju!y 25. 

„ 7628 (10(H>). (hiHimr. Va<MJum upparMlUK for 

drying fabrics. July 25. 


16,770. Jonco. Method QfhordeninfffflaM. July 25. 
[u8,J 8162 (1908). J&rgensen. Produotlon o| imitation 
stained giosa. July 25. 

IX—BUILDING MATERIALS, CLAYS. MORTABS, 
AND CEMENTS. 

[A.] 16,101. Deideeheiinor and Jursohina. Manufauturo 
of artifioial stones, brioks, or like artioles.* 
July 16. 

„ 18,161. Boult (Nouberger). Manufacture of Sorel 

cement.* July 17. 

„ 18.122. Ridley. Treatment of molten sjag for 

making paving material and for othor purposes. 
July 20. 

„ 10,12j. Labour. Materials suitable for building 

or engineering puriKMoe. [Pt. Appl., Aug. 12. 
1905.]* July 20. 

„ 10,512. Vollbehr. Production of a dnst-binding 

material. (Ger Appl., .Iiily 22. 1906.]* July 21” 

,, 10,820. Schmidt. Manufacture of artidcial stone. 

July 2.5. 

17.000, Tinmfeeff. Manufacture of cement for 
building and like purposes. July 27. 

21,400 (1905). Nioholbi. Cementing of load lights. 
Aug. let. 


|C.S. 


[A.| 


vr.—coi.ouRi.\’(i 
[C.S.J 


WGOJ7, PAPER, LEATHER, 


Method of liniug 


19.250 (1905). Loiigley. Dyeing of wood 
similar pulp. Julv 25. 

10,328 (1905). Ungl'ey. Sue under V. 


and 


VII.—ACIDS, ALKALIS, AND SALTS. 

]A.] 10.340. Clayton. Self-regulation <>t a Hiilpbur 
furnace. July 16. 

„ 16.442. liocniur. Preparation of ammuuiai^al 

comwr solutions. Julv 20. 

„ 16,520. polpliin. Mtuiuiucture of copjier and tdlier 

metallic sulphate. July 21. 

., 16,612. Heinrici. Process for preparing a stahlc 

Moliitiou of hydrogen iveroxide. |(3er. Aiipl., 
Aug. 28. 1905.1* .July 23. 

,, 16,640. Klein. Process of manufacturing 

aluminatCH, hydrocdib^ric acid and soda from 
aluminous materials.* Julv 24. 

„ 16,714. Kngelhorn. Procoas for manufact\iro and 

treatment of compoaite aluminium oxides.* 
July 24. 

M 16,861 .James and Richardson. Method of and 
means for producing liijuid air. July 26. 

„ 16,910. Johnson (Vcrcin (Jhemischer febriken). 

Separating arsenic and other impurities from 
gases and liquids. July 26. 

U.fci.] 14,972 (1905). Bntish Thomson-Hmiston Co. 
((Jeneral Electric Co.). Process of obtaining 
thorium applicable for making incandescent 
electric light hlanients. Aug. 1. 

„ 18,492 (1605). Thwaitc. ,Scc urtdt.r XVUIC. 

,, 22,101 (1905). Coring. Machinery or apparatus 

for producing a gaseous bleaching medium. 
Aug. I. i 

„ 2150 (,1908). jfillworthy. Prooemes for soltdifyiug 

ewboniDMcid and appamtus thereto. Aug. 1. 

„ 6852(1906). Brilnler. ApiiotatuB to the oxidation 

of the nitrogen of the air for tho purpose of 
obtaining ntlriu acid. Aug. 1. 

„ 15,445 (1908). Carlstm. Produotiou of nitrogen 

compositions. Aug. 1. 

Vni.-GLASS, POTTERY, AND ENAMELS. 

A.], 18,186. Jonkergoaw and Destret, Minufooture ai 
gW artiolos. [ft. Apid., April 11, lOO&JF 
July 17. , 


IC.K.] 


XI- 


lA.] 


X.-METALLUR(IY. 

10.011. Mayo. Metullie alloy. ,liily 10. 

10,283. Bates and Peani. Annealing or beating 
metals.* July 19. 

10,322. Chsrles and Heinae. 
converters.* .July 19. 

10,304. Ishorwooil. 'I'roatmont of rofraotorv tine- 
lead ores. Julv 19. ' 

10,420. Collins. Manufacture of briquettes for 
metallurgieal and Othor pur|ioseH. July 20. 

16.440, Flohr. Manufacture of iron or stoel liy 
the basic Htissomer process, July 20, 

10,701. hkiison. Prwess of making metallic iilins 
or llakos. I Amer. Appl.. Dec. 5, 1905,J* July 24. 

10,710. Hesketh and Willcox. Means to drying 
air more osjieoially to blast and other fumaoes 
and for regulating such supply. July 24. 

10,723. Richardson. Processes for smelting and 
refining metals and apparatus therefor. July 24. 

10,1112. Macivor and Fradd. Treatment of sul¬ 
phide ores containing tine. 

17,001. MaiTvor and fradd. 
residues. ,)idy 27. 

17,002. Macivor and Fradd. 
from ore. July 27. 

14,733 (190.5). Wilkins. Alloy. July 25. 

17.178 (1905). Gredt. Manufacture of iron and 
Bteol in an elootnc furnace. Ang. I, 

10.709 (1905). Siilman. Ore concentration. 
Julv 25, 

2I,905 (1906). Mankoutie, and Colville and Sims, 
Ltd. Mauirfecturo of steel and apiiaratus 
thereto. July 25. 

2140 (1900). La[ce(AluminiumwarenfabrikGonteu- 
sohwil A.-G.). Manufaeture of aluminium foil 
Aug. 1st. 

3901 (lUOfi). Brintim, Proeew of treating 

manganese stool. July 35. 

-ELECI'KOCHEMISTBY AND ELEGTRO- 
METALLURGY. 


July 20. 

Treatment of sine 

Extraetitm of tin 


Ancadee for tdeotrolytic pur- 


10,209. The Grandal-Kjellin Co., Ids!., and Hkrden. 
Bleotric induction fumaoos.* July 18. 

„ 10,789. Moseley. Electric smeiting turuaces. 

July 26. 

„ 18,870. Gteenlield. 

poses. July 20. 

„ 16,905. Basset Thermo-ohomiOal gwerator of 

rieotrioity. [Ft. Appl., July 27, lOofl.]* July 26. 
[C.8.] 14,884 (1905). Parker, fileotrinalfumades. Aug. 1. 
,. 17,178 (1905). Gredt. vtukr X- 

„ 18484 (1906). British Thotnson-Ilonston Oo. 

"■'“".oral Eleottic Co.f efet under H. 





m—d 


sureuaoHJT. 


UlW- IB, 19M. 


[0.8,3 22,678 (1905), Knight. Eleotrioal storage battoriofl. 
July 2B. 

„ 1924 (1906). Ediaun. Elaatrodu fur sturago batteries 

Aug. 1. 

„ 1028 (1006). Edison and Aylsworth. Storage 

battery ekaitrodos. A»g. !■ 

„ 3004 (10{K)). Soo. Eleotro-metallurgiqiioFrantaise 

Eleotrio mixing furnace for mixing steel. Aug. I. 

XII. —FATTY OILS. FATS. WAXES, AND SOAPS. 

[C.S.3 22,241 (1906). Haddan(EdsonKeductionMacliinery 
Co.). A)rparatus for rendering or redufung 
vegetable or animal matter capable of yielding 
grease or oil. July 26. 

„ 3864 (1906). Proude. Snap for use in finishing 

woollen goods. Aug. 1. 

XIII. -PIGMENTS. PAINTS j HESINS, VAIINISH ES ; 

INDIA-KUBBER, &c. 

(A.)—PlQMENTS, PaIMTS. 

[A.] 16,510. Ephraim. Manufacture of jieriiiarieiif 
white paint. fUer. Appl., July 24, 19()r.,J* 
July 21. 

„ 16,833. Uoddard. Anti-corrosive paint.* July 25. 

(C.)—India-Ritbbbb. 

[A.) 10,084. Ormandy. Manufacture of vulcanised 
rubber or other sheets and articles. July 16. 

„ 16,308. Fenton. Production of clastic iiingiim. 

July 20. 

„ 10,619. Litaler. Kubbor substitute and process 

for producing the same. July 21. 

[C.S.3 17,462 (1906). Nellson. Process of regenerating 
rubber waste of all kinds. July 26. 

,, 22,604 (1906). KOmer. Process for the dcviil- 

oanisation of vuleauised india-rubber. Aug. 1. 

XIV. —TANNING; T.KATHEK. OLDE. SIZE, Ac. 
[A.] 


H. 


process. ’ 


[Ger. 


16,348. laiko (l.«dorfabrik Hirsolilicrg vonn. 
Knock und Co.). Chrome tanning 
July 19. 

n 16,443. Heintx. Process of chrome tanning. 

Appl., Sept. 13, 1906.1* July 20. 

„ 16,460. Heintr. Process of chrome taiiiiiiig. 

[Ger. Appl., March 13. 1906. |* July 20. 

„ 16,698. Mills (Patent Leather Co., U.S.A.). Leather 

and process of making it.* July 23. 
iS.] 26,967 (1906). Klugmann. Process of treating 
* skins and furs. July 26. 

XVI.—SUGAR, STARCH. GUM. Ac. 

18.3 16,269 (1906), Stewart and Co,, and Wishart. 

Evaporators for sugar. July 25. 

,1 17.664 (1906). Bertels. Purification of sugar juices. 

July 26. 


[A.3 


WINES, SPIRITS, Ac. 
Production of alcohol 


from 


[A.J 


XVII.~BREWING. 

10,610. Newlands. 

wood. July 21. 

16,741. Cousins. Procosses for treating spirituous 
liquors.* July 24. 

XVIII—FOODS ; SANITATION. WATER 
PURIFICATION; AND DiSINFECrfANTS. 

’’yfrl.)—F oods. 

16,276. James. Food preparations. July 18. 
16,628. Burckhardt. Method of mannfaeturin 


- -- manufacturing 

cocoa produots, especially chocolate, containing 
largo quanWtics of albumin.* July 23. 

„ 10,674. Nyeboe and Nissen, and Sodemonn. 

Pasteurising apparatus, 

1906.3* July a. 

„ 17,608. Lochtm. Process of 

mineral waters. July 27. 

[C.S.) 16,394 (1906). Budde. SterilioationiAf articles 
of food. Aug. A. ^ 


[Don. Appl, July 25^ 

manufacturing 


; (B.)—SaNITATIOK ; WaTEK PDRUflOAViOS. 

[A.3 16,668. Etlis and Slade. Manufactaro ivnd treat¬ 
ment of filtering and deodorising material, and 
its adaptation for forming and filling bacteria 
beds and filters for the purification of sewage 
water and foul liquids. July 23. 

„ 16,890. Candy. Manufactures for use in the 

purifiiuttion of water and other liquids. July 26. 

[O.S .3 15,614. (1906). Haniiig. S«e under I. 

(C. )—DiatNFECTANTa. 

[C. 8.3 18,492 (1905). Thwaite. Apparatus for destroying 
bacteria in the blood and tissues by the infiuence 
of carbon monoxide. Aug. 1. 

XIX.—PAPER. PASTEBOARD, Ac. 

[A-J 16,082. Plows. Comjioboard. July 16. 

„ 10,271. Lake (Chem. Fabr. vonn. Weilcr-Tur 

Moor). Manufacture of celluloid. July 18. 

„ 16.978. Bluen. Method of and apparatus for 

treating sheets of paper and the like. fOer. 
Appl., ,Tuly 28, 1903.3* July 27. 

[C.S.j 23,748 (1906). Beresford. Mctiiod of and apjraratus 
for manufacturing half stuff from jieat moss 
as a basis for millboard and paper-making. 
Aug. 1. 

„ 26,201 (1906). Kracuior und van Elsberg Ges., 

and Kraonicr. Prodiiciiig highly brilliant trans¬ 
parent coatings on paper, pasteboard, card¬ 
board and the like. July 26. 

„ 4304 (1906). Dohler. Apiiaratus for impregnating 

paper and card in a paper-making machine ' 
during its manufacture. Aug. 1. 

XX.-FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OIIB, AND EXTRACTS. 

[A.J 16,268. Newton (Buyer und Co.). Manufacture of 
new pharmacentical compounds «i,nd of inter¬ 
mediate products. July 18. 

„ 16.420. Badische Anilin und Soda Fabrik. Manu¬ 

facture of campheno. [Ger. Appl., July 20. 
1905.1* July 20. 

[C.S.] 16,617 (1906). Fabriques de Prodnits do Chimio 
Organique do Loire. Manufacture of iirodiicts of 
condensation of phenol alcohols. Aug. 1. 

„ 17.374 (190.5). Cooper, Exor. of Newton (Forb.vorra. 

F. Bayer und Co.). Manufacture and production 
of iodme preparations. Aug. 1. 

„ 26.818 (lOOo). Ellis (Merck). Manufacture of a 

suit of oserinc. July 26. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.J 26,022 (190!>). Brookes. Pliolograpliie printing 
paper or films. July 26. 

,, 9100 (1906). Mills (Boc. Anon, dos Plaqnos et 

Papiers Photograplnqiios A. Lumtere et ses fils). 
Sensitive plate for colour photography. July 25. 

„ 10.078 (19<8i). Bloxam. (Neue .Photographlscho 

Gosellschaft, A.-O.). Reproduction of pictures 
by aid of catalytic action. Aug 1. 

XXU.—EXPLOSIVES. MATCHES, Ac. 

[A.J 16,367. Blum. Explosive. .Tuly 20. 

„ 16,453. Stange, Manufacture of matehes and 

igniting surfaces therefor. [Ger. Appl., Jan. 3, 
I906.J* July 20. 

„ 16,676. Cocking and Kynoch. Ltd. Manufl 

of nitrocellulose. July 24. 

„ 16.726. Claesscn. ProcMS for a, manufaolBIIIF’of 

smokeless gunpowder.* July'24. 

„ 16,882. Bichol. nrooesa of producing plastio 

explosive from trinitiotoluol. July m 

[CIS.] 3005 (1906). Bloxam and Manganite Bxploeives 
Syndioate. MoDuiaoinre of explosives. Aug, 1 . 

„ 3661 (1006). Nikolsky. Process and apparatus for 

distilling oft and reoovering the solvents used in 

, the manufacture of explosives, Aug, 1. 

« 10,927 (1906). Beishoff. Ftqosn for imparting to 

> guncotton a greater intensity of explorive force. 
Aug. 1. 


nj|re 








O’SHAUGHKE^ 4; Klinn»SLBT-i*«M^ VSt SlWAG®. 


‘Ait. .lA lOotJ 


(Metal Notlee. 

ALCOHOL FOB IKDUSTEIAL Pt'RFOSES. 

The Berenne BUI, which includeii fecilitiee for the ii»e, 
■without payment of duty, of apirite in aria and inanu- 
facturea (thia J., IBOB, 3H7—426; tb. 706) haa received 
the Royal aaaent. After having l^n conaiderod in Com¬ 
mittee, the report atagp poaaed the Uonee of C'ommona 
without diacuaaion on July 27, and the Bill waa read 
a firat time in the House of Lords on the same date. The 
second reading was carried without diaaent on July 31, 
and the third leading took place on the same afternoon. 
Buies and regulations for the use of duty-free spirit 
'Will be isaited on October 1st next. 


Birmiagham and Nottingham 
Sections. 


JJteting htld at Burton on Tucsdayt April 2(V/t. 190C. 


MB. J. M. C. PATON JN THB CHAIB. 


THE BEHAVIOUR OF COLLOIDS IN SEWAGE. 

BY ?. R. O'SHAlTOHNKRSYe A.B.C.SC., F.I.C.* AND H. W. 

KlNNBKHLSYa F.I.C. 

The object of this communication is to bring forward 
A number of results of observations and exi>enment« 
made one of us at different times over several years, 
together with the results of a more s]:>ocial investigation 
undertaken ipintly by us durine the past few months. 

Messrs. W. Biltz and O. Kronnke,* and Messrs. Junes 
and TravUtt of Hampton«on-Thames, have mode state¬ 
ments with respect to colloidal matter in domestic sewages, 
and Dr. Fowler and Mr. Ardem,} of Manchester, have 
investigated the effects of the presence of manufacturing 
refuse on these liquids. 

It occurred to us that useful information might bo 
obtained by cx()erimenting separately with the two 
principal ingredients of sewage, viz., urine and solid 
fttcal matter. The apparatus used in these and the other 
experiments where the method of dialysis was adopted, 
was similar to that described by Dr. Fowler in his excellent 
paper above referred to. 

MHkod of experiment.-^A parchment cylinder 8 cm. 
in diameter (supported on a rigid framework) and a glass 
cylinder of exactly double the sectional area of the first 
cylinder were used. 

Five hundred o.c. of the liquor under investigation were 
placed in the glass vessel, and an equal bulk of distilled 
water was introduced into the parchment cylinder. 
The smaller vessel was then placed m the larger, and as 
the parchment is slightly collapsable the two liquids 
readuy adjusted themselves to the same level. It was 
ascertained that diffusion was not alwkvs complete in 
24 hours (theoretically it requires an infinite time), so the 
operation was allows to proceed for a minimum time 
of two days. 

By this means one may separate a known portion 
<one-half) of the crystalloids present in the original liquor 
and so compute the ratio of orystalloids to colloids. 

Dr. Fowler is not very clear as to the meaning of the 
ratio he gives. When dialysis is oompleto the following 
formula will give the true ratio of orystalioidB to colloids 

Let X represent, say, the “ oxygen absorbed ” figure 
outside parchment* 

Let y represent, say, the “ oxygen absorbed " figure 
inside parchment. 

• •^Oigaolo Colloids from Town Sewage," Bariohte det 
detttMbsn ebenlsobM Osselliebatt, Vol. xxxvli., p. 1746. 

t “ mitthuMon of Soapaoded ^pUds and (ToUoldal Hattara 
arma fawaga.” Froceedtnp of the InstHittiao of Civil Engbuiain, 

4 **9wpan4ad Xatttft In. Sewage and BAaaota.'* 

I, 41$. 


m 


Than glvet the ratio of oxidimble otyitnUti^ 

to oxidiw^e oiJloida in the originrJ li^d- 
In our tables we have preferred to express the penseatage 
of colloids on the totiil matter present 
We may illustrate the method by teking a txUe trosi 
Dr. Fowler’s peper as follows !— 


“ Comparison of settled septic tank effluent teilh settled 
seioaffe," 

Results in grains per gallon. 


SamplM taken 
after diffusion 
was complete. 

3 mins, oxygen teat. 

Album, a 

mmonlae 

Settled 

sewage. 

Settled 

septic 

liquor. 

Settled 

sewage. 

Settled 

septic 

liquor. 

From Inside 

parchment cy¬ 
linder. 

From outside 

parchment cy¬ 
linder . 

O'HO 

1*20 

0*60 

1*28 

0*08 

0-13 

0*04 

0*1$S 

Fowler’s ratio .. i 

1—1-0 

1—3-* 

1—4 

Ratio of crystal-. 

Idds to colloids 1 4—1 

3*1—1 

1-1-1 

1—1*$ 

Ditto as per cent, 
of colloids ... 

*«% 

47-«% 

S«% 

•1% 


I This does not alter Dr, Fowler’s conclusion, hosrever, 
j but it shows—what would naturally be expected to a tewage 
like that of Manchester—that the oxidisable crystalloids 
are greatly to excess of the oxidisable ooUoids; Mid, 
moreover, this method of expressing by percentages 
brings the main fact out at once qnite clearly. 

In our tables we give comparative figures for four 
hours, and three minutes, oxy^n testa, togethar with a 
number of “ Albuminoid Ammonia ” figures and “ Oia- 
' solved Solids.” Besides this we give a figure which wa 
call the “ Permanent Colloids Ratio,” wh^ is obtained 
as follows:— 

(4 hrs. ox.) - (3 mins, ox.) - (4 brs. ox.) -(3 mins. OX. J 
(outside) (outside) (inside) (inside) 

lOOx--- 

(4hrs. ox.)-(3 mins. ox.)-|-(4 hrs. ox.)-(3 minx ox.) 
(outside) (outside) (inside) (inside) 


Experiments Kith local solids.—(a) About ISO gtms. 
of faices waa shaken up in a stoppered cylinder with 
1000 o.c. of water and allowed to subside ror 24 hours,' 
when the supernatant liquor (which was quite opaque 
j owing to colloidal matter) was syphoned off and dialysed 
in the above apparatus. The rasults are given tmesr 
(o) Table 1. 

(S) The same liquor was diluted (1: 18) and dialysad. 

(e) It was also incubated for 10 days and dralysad 
; after incubation. ’The results are given under (S) and 
(c) in Table I. 

(d) About 1 lb. of fresh feccal matter sraa toouheted 
at 80° F. with 6 qts. of tap water to a vessel o]^ to tho 
air for seven days ; fiOO o.c. of tho liquor were uawa off, 
settled, diluted with an equal bulk of tap water, and 
dialysed. The results are given under (d) to Table I. 

(«) The Incubation to we foregoing experiment wai 
continued for 13 days and the liquor treated ss before. 

I The results ate given under (s) in Table I. 

(/) Bxperiment (d) was conducted to the absence of 
air. The rmulta are given under (/) to Table L 

The effect of adding lime and chloride of iron saparatdy 
and together to a solution of fieoal matter waa triea 
with the following results:— 


Cntnsted Uqucr 


After adding lime and settling hoars 

After adding ferric chloride and settling 

14 hnuis. 

After sddhM both together and 
setUtng 14 hoan . 


k'dl .1 
*4» ,. 

i „ 


»* 


M 
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EarpermeiU^ urine _(a) Tho urine wu settled 

•nd the clear liquid syphoned off and diluted (1:9). 
It waa then dialyW vitb an equal bulk of tap water. 
The remitta are ^ven under (a) in Table II. 

(h) Another sample of mixed urine from eight persons 
was settled and diluted (1:19). The diluted liquid was 
then dialysed with an equal bulk of tap water. The 
results are given under (6) in Table II. 

(e) A sample of urine which had been standing in 
B^ppered bottle for six vears was diluted (1:19) and 
dialvsed with an equal bulk of tap water. 

iv<rfc.—A thick diluent had settled at the bottom 
of the bottle containing the urine. The results arc given 
under (e) in Table II. 

(d) £xamin(Uion of jKtn liquor .—The liquor from a pan 
which was used oeoasionally for the reception of defeecH' 
tions was drawn off and settled. The ]>an was emptied 
five weeks previously. The liquor consisted, of oourse, of 
urine and such matter as was taken up from the solids 
present'. It was diluted (1:9) and dialysed with an equal 
bulk of tap water. The results are given under (d) 
in Table 11. 

BimUngfuim /teUfoge .—In I’lihle III. A. is given the 
results of examination of sain pics of Birmingham settled 
crude sewage by dialysis. 

In Tabic III. B. is given the results of a similar examina¬ 
tion of Birmingham sewage discharged during a holiday, 
when most of the works were Bto|)pod. The How was 
reduced about 30 per cent. 

Birmingham tank Hquor/i. —All the sewages on Table III. 
mix together and jmss through the roughing tanks, wlu're 
partial sedimentation (four nours) and septic action takes 
place. The liquor then passes on to the septic tanks, 
where it sojourns for an average period of 8^ hours. 

The results are given in Table IV. 

Tlie septic liquor passes on to the main conduit, which 
is five miios long, and from which the liipior is drawn off 
at various points on to the land. 

Domeatie atwagea. —At a point some two miles from the 
septic tanks 2,500,0(K> galls, of the liquor—in Table V. 
desimiated sedimentation tank ofituent "—enter the 
oonauit. This Gole Valley sewage is typical of a fairly 
fresh domestic sewage, as is also the Hanley sewage given 
in the same table. 

StfAie liquor for hacieria beds .—The Birmingham septic 
liquor arriving at the end of the five-mile conduit passes 
first through a series of silt tanks, where the suspended 
solids are reduced to about 8 ]>arts per 100,00(1. 

The results of the examination ot this important liquid 
after issuing from the silt tanks are given in Table IV. 

Solids arrested in silt tanks .—The silt tank is of the 
shape of an inverted cone, and the finely divided matter 
in the septic liquor entering the tanks sinks slowly to the 
bottom during the four hours required for the passage of 
the liquid through the tank. 

The solid matter is discharged in small quantities three 
times daily from a valve situate at the apex of the inverted 
cone. It was found that it was necessary to empty the 
tanks three times per dav in order to prevent them from 
acting as septic tanks. The number ot organisms present 
in the liquor entering and leaving the tanks was estimated 
nnder varying oonditions in order to settle this point. 
This sludp is quite black in colour, has very little smell, 
“ works vigorously, and contains some 45 per cent, 
of organic matter. 

Solids preei-pMed in haelrria beds. —Both the solids 
accumulating m the top of the bacteria beds, and those 
passing out in suspension in the bacteria beds’ effluent, 
must conahit very largely of colloidal matter precipitated 
from the liquor passing on to the bod in addition to the 
nsually small quantity of sediment also present in the 
liquor. 

SOLXBA «AOM THX TOP 12 IN. OF A PlBCOI^ATlON Bxi). 

dhneral eharaeteristics .—The sludge adheres to the 
particles of medium, filling up the interstices as a block 
slimy mass. It appears to be ^Iverulent (in finely divided 
graiu), but is so finely divided for the moet^port that it 


has a soapy fee! in the fingers. It has, iHtou fresh, the 
faint, not unpleasant odour of well-digested septic sludge. 

Mieroseopieal ehara^ristics.—Vndor a mamifioatioii 
of 100 diameters, the sludge appears to oonsut almost 
entirely of dark structureless matter, along with some 
small portions of organic matter in the iMt stages of 
disintegration (cellulose of cdl-walis ?). Many fine quarts 
grains appear intermixed with the dark matter. 

Under magnification of 650 diameters the same charac¬ 
teristics were observed, ^omc ^lartiolm of organic 
matter showed fragmentary cell structure (cellulose ); 
very few organisms of the larger forms could be seen. 

{ (two spindle-shaped forms as well as several other forms 
were omerved), out the mass is crowded with non-motUe- 
coccus forms, whilst a much smaller number of bacteria 
were observed. 

Chemical characHrislics. —The Haniplo under cxamUia- 
j tion was found to contain 42 per cent, of organic matter. 

I On extraction with ether the dry matter yielded 2*05 i>er 
cent, of ether extract having a gummy i^onsistenoe and 
very pungent smell. 

SOLfD.S FASHINO OUT OF THE BaCTKUIA BeD IN SrSFBNSlON 
IN THE EfFI.VKNT. 

Oenernl descrijAion. —The sludge, arrested by the 
“ sejiarator tank ” from the effluent, is of very tine texture, 
and has the ap|H?arance of inipalfmblc slime. It is of a 
very dark brown colour when fresh, and has an earthy 
smell. In wet hulk after a time it sets up putrefactive 
decomposition with objectionable smell. 

Mieroseopieal eliorae^eristics .—Under a magnification, 
of loo diameters it anjjearH to consist almost entirely of 
structureless “ blobs of dark matter interspersed with 
j dead bodies of some of the higher w'ater organisms, end 
I many zooglea. 

1 Under a magnification of 650 diametcirs the dead 
I organisms ap|iear to be undergoing disintegration, their 
j cell walls being ruptured. The Htructureless matter 
1 above showed no structure under the higher power, and 
many zooglea were oliserved. The organisms were mostly 
coccus forms, and were present in huge numbers, whilst 
some bacteria and rod-like forms appeared. Also a 
number of what a}q>eared to be rudimentary filaments 
were jiresent. 

Chemical characteristics. —The dry matter was found to 
contain 38*31 per cent, of organic matter in the sample 
under examination. 

Another sample gave 40*6 per cent, of organic matter. 
19 per cent, of silica, and much iron. 

The chemical characteristics of these substances will 
be examined more fully later. 

Mechanical examination. —The rate of fall of this sludge 
in water was determined with the following results 

Heaviest (small) portion fell at rate of 170 ft. per hour. 

Medium portion (the bulk of sludge) fell 21 ft. ]>er hour. 

Lightest particles fell at an average rate of 5*7 ft. per 
hour. 

Subsequently the effluent was passed through the 
** separator tank ” (an inverted cone) at varying rates, 
and the limiting speed of upward How consistent with, 
ood sedimentation was found to be about 21 ft. per 
our. 

It may be remarked here that a number of experiments 
were ma^de on a fairly large scale, both by sedimentation 
and filtration, to ascertain the most effleient method of 
arresting the suspended solids from the bacteria bod 
effluent. The Birmingham separator tank has beem 
adopted as a result of those experiments. 

Colloidal matter in land e^uents.-^The colloidal matter 
usually present in land effluents is verv small in quantitv 
and contains much mineral matter, ^he portion whicli 
sep^atra on standing consists largely of hydrated oxido 
of iron and some silica, but ^e maximum amount so* 
separating has not been found to exceed (even in an. 
extreme case) 8 parts per 100,000. ITie average iron' 
in ;SolutioD in Birming^uun land effluents when freshly 
sampled it 0*9 part per 100,000. 
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Tfa» eSoent from Sleld £9 JoMt) is p^rtioaUrly in* 
temting (see VI.).' Tbit effinsnt pertittently 

gives « eoptoni ferrugiaone deposit. 

In 1901 M experiment wm tried with this field* et the 
suggMtion of one of nt, with a view to preventing the 
ircm in the suh-soil from i^ing into solution in the effluent. 
The surface of the field was dressed with waste gas lime 
at the rate of 60 tons per acre* with the intention of 
inoreasing the faksioity of tjie soil. The more soluble 
constitamts of the gas lime <^uickly disappeared, but 
although the quantity of lime m the effluent was very 
large, the copious deposition of hydrated oxide of iron 
from the effluent was arrested only for a short time; 
some analyses of the dissolved matter present in this 
effluent are given below 


Itemlts in parts per 100.0(M). 


Bimoived 

8 days after 1 

6 days after 

8 months after 

matter. 

liming field. 1 

liming field. 

liming field. 

FeiOt-fAlgOi . 

39-2 


Feag-z 

CaO . ".... 

40*0 

0'4 

41-0 (Caro,) 

MgO. 

6‘8 


aftr.Cdys.Ke a0'S7 

Total solid matter 

1 

220>0 1 

1 — 

108>5 


After four and a half years from time of liming the 
solids separating from the original clear liquid on standing 
30 days —Total, parts per 100.(NMI; volatile, 0*5 part. 

Colloids »n biological bed eluents. —These effluents are 
usually similar in this respect to land effluents. (ISee 
Table VI.) 

In Table VII. is given a series of analyses of a most 
interesting sewage containing enormous quantities of 
manufacturing waste. 

The examination of such a liquid by dialysis furnishes 
extremely useful information. 

CoNCunsioxs. 

1. The amount of colloidal matter in solution in sewage 
varies greatly. The chief sources from which organic 
roUoidai matter is derived are urine and foa’a! matter. 
Urine is known to contain very little relatively to its other 
constituents, and our oxT>eriments demonstrate that the 
principal source of ooluole colloids in sewage is fsecal 
matter. It is also shown that the fmcal matter passes 
into pseudo solution or emulsion by agitation with water, 
and that the amount usually taken up depends on (a) 
the nature of the other constituents of the liquor; (b) 
the time of ocmtact and amount of agitation between the 
water and the fncal solids. 

The amount taken up under any circumstances is, 
of course, limited. Old or badly laid sewers will influence 
this result, and an interesting point is raised here with 
respect to the methods adopted in sampling and examining 
crude sewage. 

2. Speaking generally, domestic sewage—unless very 
—vriU contain more colloidal matter than a sewage 

containing much trades* waste. In the Hockley sewage 
(Birmingham) much pickling liquor is usually present 
with very little colloidal matter; as much as 12 parts of 
bon per 100,000 have been observed in this sewage. 

We have experienced the greatest difflcultv in inducing 
septic aoti<m in a sewage containing much iron salts. 
Apart from any sterilising a<;tion. this effect seems to be 
due more to the smalt amount of colloidal organic matter 
which such a sewage is capable of taking up in solution. 

3. It is now generally admitted that the efficienoy of 
the septic tank as a means of destroying sludge was at 
first greatly overrated. 

ihie highest published figures are to the effect that some 
25 per cent, of the sludge disappears in the resolving 
chamber; but our own observations make the figure 
10 per eent. in our case. The exaot figure is probably 
the result of local and more or leas aoci^ntal conditions. 

Also, oare should.be taken to discriminate between 
solid matter diminakd at gatf and solid matter which 
merely passes into emulsicm on aeoonnt at ^e agitation 
tairing paoe as a restiit of the escape of this gas. 


m 

4. Beeolution per sc, f.s., decompoaitioii of the origteal 
solid sludge in a septio tank, must take place lor the mpst 
part after the organic matter has passed into solntion; 
for the organisms can only act on this matter throtigh 
their enzymes. The amount of matter capable of passing 
into solution appMn to be limited, so that the amonnt 
capable of bacterial disintegration in a reasonable time 
must be still more limited. The efficiency of anaSrobio 
chambers where a large surface U presented to thediMolved 
colloidal matter can, therefore, be more readily under* 
stood. 

5. Our experiments support the view that the amount 
of dissolved colloidal matter is increased by septic action. 
(See figures in Table IV.)* 

6. It appears to us, therefore, that where a rapid means 
of getting rid of sludge rtithout nuisance is at hand, 
septic treatment is a mistake; for the oolloidal matter 
taken up in the septic tank is re-precipitated in the sub¬ 
sequent treatment of the liquor, and is then usually very 
troublesome to deal with. 

7. In our own case the chief reason for continuing the 
septic treatment is because by ibis means the immeme 
bulk of sludge to be dealt with on the land can be deprived 
of its objectionable smell. This deodorising effect on 
the large scale operations was ol>served by Mr. J. D. 
Watson, Engineer to the Birmingham Drainage Board, 
several years ago. 

8. Septic liquor from which all visible suspended solids 
have been removed by sedimentation still contains much 
potential sludge, as Dr. Fowler has shown in the case of 
Manchester sewage. 

The following table gives the amounts of matter 
separating from various samples of Birmingham sewages 
and septic; liquors (clarified by settling) on being allowed 
to stand exposed to air. 


Parts per 100,<HK). 




Organic matter. 



Total 




Sample. 

1 

Per cent. 

Days 

itandmg. 

deposited. 

matter. 

i Total. 

1 

of dry 
matter. 


Hockley sewage (re- 





oetves much iron 
pickle). 

7*6 

4-a 

67*6 

12 

Cole Valley (Birming¬ 
ham) sedimentation 

tank effluent (do¬ 
mestic) . 

6*7 

4*8 

71-6 

7 

Birmingham (slit 





tank) sepUc liquor 
(mixed sewages) .. 

0*7 

4*4 

0»*0 

1£ 

Ditto. ditto. 

]0*O 




Ditto. ditto. 

12*2 

7*8 

69*9 

24 

Ditto. ditto. 

]4*0 

8*8 

B0*8 

26 


A sample of the strong solution of f»oal matter (see (a) 
Table 1.) was diluted (1:9) and allowed to stand for 
six weeks. The liquor deposited 9*1 parts per 100,000 
of solid matter which contained 86'4 per cent, of organic 
matter. The supernatant liquor was no longer opaque, 
but was still opalescent, and had lost its aisagmeable 
odour. 

9. The matter which separates on allowing a clear 
sample of septic liquor to stand is insoluble, has only a 
faint odour, is extremely stable, and even whra incubated 
with water under miwt favourable circumstances decom¬ 
poses with extreme slowness. These properties sha^y 
distinguish this matter from the original sewage sludge. 

10. One of the chief functions of any process of puri¬ 
fication of the clarified sewage liquor is the removal of 
the potential sludge which it still oontams. Where the 
liquor is treated on good land, only a trace of this matter 
is left in the effluent, and the same applies to effluents 
from efficient bacteria beds. 

But whereas the land retains the whole of the solids 
in a condition requiring little further mauipalation, this 


* jrafe.—Owtng to the easy Uablfity of ti» ** Albui&metd 
Ammonia ’* figure to error hi these eompailsoiM. thfi eettmattOD Is 
not regarded oy os as being so tettable for this parpest. 
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matter pAises out in part in suspeniion in tbo bactoria bed 
affluent, but a large part remame in tbe bacteria bed. 
F^om time to time this matter must either bo hushed 
out of the bed. or the medium must be dug out and washed. 
At Birmingham the open tile floors of the percolation beds 
permit each bed being easily flushed, whereby the solids 
aoeumulating are washed out of the bed. 

Such flushings are passed through the same tank as 
the ordinary effluent from the bacteria bed. This tank, 
known as the “ Birmingham Separator Tank,” consists 
of a chamber of the shape of an inverted pyramid with a 
sump and exit pipe at the apex. Tbe sludge accumulating 
is iBscharged on to the land. By this means the suspended 
solids we reduced to a little over 1 part per 100,00(1. and 
this method in common with land treatment ensures 
that the wfiole of the sludge is arrested from the various 
effluents. 

^crfe.-“Tbe conflicting statements which are frequently 
mode with respect to the rate at which bacteria beds 
trad to choke, are probably due to the varying proportions 
<rf colloidal solids (i.e., potential sludge) present m different 
sewaM liquors. How much of the sludge arrested in 
the bed is destroyed by bacterial action remains to bo 
determined. 


11. Our observatioos on the rate of disappearAaoe of 
sludge are to the effect that even under very favourable 
oiroumstanoes it disappean for the most part with extreme 
slowness. Unless it is broken up and spread out in very 
thin layers it may remain apparently owtered for years. 
Wherever it is kept in bulk it will remain for indefinite 
periods. 

12. Iron appears to play a peculiar and mewt important 
part in the pneoomena discussed above. 

Iron (Fe) in solution in Birmingham 

crude sewage... 0<24 parU per 100,000. 

Iron (Fe) In solution In Blrmiogliam 

septic tank effluent. O**® 

Iron (Fe) in solution in Birmingham 

land effluent . 0*0d „ m 

The form in which the iron is present seems to determine 
whether it assists or retards the operations. This matter, 
however, requires further investigation. 

In conclusion, we wish to express our thanks to Mr. 
J. D. Watson for his permission to use these results, and 
for much valuable information supplied. 


Examinaiion of Emets, 

Tahlb I. 

All analytical figures expressed in parts per 100,000, 


i 

Ksture of sample. | 


Percentage 

Albuml* 

nold 

ammooia. 

1 

Percentage 

of 

albuminous' 
colloids. { 

Oxygen absorbed. 

Percentage 

of 

{Percentage 

i . 

; Percentage 

solids. 

solid 

colloids. 

4 brs. 1 

i 

1 3 mins. 

' on 4 hrs. 

! test. 

i on 3 mins. 

1 test. 

1 

permanent 

1 colloids. 

Fkoo! liquor— 

(e) Outside . 

Inside. 


! - 

1 

j 

— 

j 1 

i 

1 60*30 

1*90 

— 

1 92*7 


Fttcol liquor— 

(6) Outside... 

1 — 


j 

_ 


2*40 


80*2 








0 18 

i 



Fwoal llquop— 

(e) Ouhiide. 

i 25-0 

! 

1 

{ SS'l 

— 

H 



i 

76*1 1 

09*0 

! 

86*2 








Fwoa! liquor— 

(d) OuMde. 

1 71-0 

I 40*0 

' 27'9 i 

2-48 

0*73 

64*& 

J6*«7 
6-22 ' 

fl-38 

! 

«S-T 1 

44*7 

1 46*3 




£ 44 




Vweol liquor — 

(s) Outatde. 

73*5 

87*0 

1 

1 83*0 

2*75 

0*74 

67*B 

20<&6 

7«08 

i ! 

1 z*?? 

48*8 

88*6 

64*8 




1 0 14 




Fwool liquor— 

(/) Outalds. 

187*6 

49*0 

i j 

4*30 i 
0*62 

76*8 

32*92 

«*67 

1 ’foa 

08*3 

61*8 

68*9 








Examination of Vrint, 
Tablx IL 


Nature of sample. 

Dissolved 

solids. 

Percentage, 

Albuml' 

Percentage 

of 

albuminous 
1 conoids. 

Oxygen absorbed. 

Percentage 

of 

Percentage 

of 

colloids 
on 8 mins. 

:P«oeotage 

of 

jiermonent 

colloids. 


•olid 

colloids. 

ammonia. 

1 

4 hrs. 

1 3 mins, i 

on 4 hrs. 

Diluted urine*— 

(•) Otttoide. 

289*0 

267*0 

3*96 

1M6 

t 

36*20 

7*70 
6*60 1 

8*98 

16*8 

1 

?•* 






Diluted urino— 

(8) Outside. 

76*0 

68*6 

8*96 

1*43 ^ 

0*84 ; 

26*0 

r-M 

2*11 

1*80 

18*0 

88*7 

1 2*6 




0-10 

Old urfue, diluted— 

( 0 ) Outside ... 

48*0 

86*0 

16*7 

j 

2*08 

1*88 

1 

IS’O ' 

18*10 

8*18 

1*88 

86*4 

’ 28*1 

1 

1 88*1 





Poo Oquor, diluted— 

(dTouteide . 

113*0 

7^6 

1 

1 18't 

1*72 

0*78 

41*0 

16«69 

fr78 

42*1 

1 

46*2 1 



1 
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Birmingham Crudn Smage. 
Tabli HU. 


IfAtun ot Misiita. 


DIwoIvikI 

tolidl. 


Peroe&U|{e 

of 

•oUd 

colloids. 


Settled Sidtley sewAge-~- 

(1) Ootolde.. 

Inside . 


Settled Seltley sewage— 

(8) Outside. 

Inside . 


Settled Kea sewage-* 

(1) Outside. 

Inside . 


Settled Bea sewage— 

(2) Outside. 

Inside . 


08-6 

51*0 


Album!* (Percentage 
Doid ; of 
ammonia, lalbumlnous 
I ooUotds. 

1 


0*48 

0*2» 


78*0 

02>& 


Oxygen abeorbed. 


4 hrs. 


8*88 

2*4& 


2*70 

0*08 


2-66 

1*91 


jPereentage 

colloids 
on 4 hrs. 


iFeroentage i PeroMtaga 
of I of 
colloids I permasetU 
on 8 mins. I ooUoida. 


jyofg.-—^hiefly domestic sewage, with varying manufacturing waste. 


83*5 

50*0 


16*4 


0'57 

0>81 


11*04 

5*00 


5*41 

3*37 


4*1 

2*78 


80*8 


Note .—Contains varying Quantities of tar products and other manufacturing waste! 


82*8 


Settled Aston sewage— 

(1) Outside. 

64*0 

66*0 

8*2 

M7 

0 08 

83*8 

0*53 

7*11 





Settled Aston sewage— 

(2) Outside . 

Inside . 

64*0 

48*5 

13*8 

0*01 

0*60 

16*9 

7*42 


8*83 

1*47 


JiTore.—Contains mixed manufacturing refuse. 


23*4 


80*1 


48*2 


Settled Hockley sewage— 

(1) OuUlde. 

Inside . 


- 

- : z 

8*51 ; 

8*05 i 

— , 20*2 


Settled Hockley sewage— 

(2) Outsit. 68*6 

Inside . 1 66*5 

1*5 

0*74 

0*47 

2Z.3 ! 1 

2*77 

8*21 

1-9 ll-S 

nii. 

Settled Hockley sewage— f 

(3) Outside . 65*5 

Inside . ■ 67*0 

‘ Note — Co 

».9 

mUinn vary 

— i «•!« *'05 

. — ' ~ . S'20 1 l-SO ! 

log pruportloua of waste iron pickling liquors 

9*4 18*6 

. itC. 

7*6 


10*0 


Birmingham Crude tSewaye. 
Table IIIb. 

Manufacturing refuse absent. 


Nature of sample. 

I Dissolved 
( solids. 

1 

Percentage] 

of 

solid 

colloids. 

1 

Album!* 

uoid 

ammonia. 

1 

1 

Percentage 

of 

albuminous 

colloids. 

j Oxygen abuebed. 

I < bn. 8 miiu. 

jPereentage 

1 of 

1 colloids 
! on4hri. 

1 

Peroentue 

of 

colloids 
on s mins. 

Feteentaib 

of 

oetmaneot: 

ooUoliJi. 

Settled Saltley sewage— 

Outside . 

Inside . 1 

44*5 

SO'O i 

19*5 

- 

- 

1 6*85 

1 3*18 

1*84 

0*91 

1 8s-a 

84*9 

i 

1 88*0 

Settled Bea sewage — 

Outside . 

Inside... 

47*0 

27*5 

86*2 

_ 

- 

1 

4*78 

1*55 

1*84 ! 

0*51 1 

i 

! 50*6 

55*6 

47>1 

Settled Hockley sewage— 

Outtide ... 

Inside. 

68*5 

82*5 1 

28*6 


- 

6*49 

8*16 

1*98 

0*61 

50*1 

59*1 j 

4M 

Settled Aston sewage— i 

Outside . i 

inside. 1 

48*0 

28*0 ! 

86-3 

- 

- 

5*41 

1*85 

1*49 

0*72 

60*1 

84*8 

r*-9 


Tank Liquors. 


Settled roughing tank 
effluent— 

Outside . 

Inside. 

60*5 

80*5 

84*7 



5*07 

1*42 

1 8*26 

66*2 










Settled septic tank effluent— 
Outside. 

1 48*5 

1 88*0 

19*0 

1 


5*84 

1*69 

826 

M.» j 










SetUtd sHt tank effluent— i 

OuMde . ! 

lutde... 1 

55*5 

a*o 

U>8 

- 

- 

6*74 

•HM 

2*61 

1*44 



IM 
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Birmingham Tank Lipuirt. 
Tabu IV. 


Nature of aamptor 

Dbutolved 

solids. 

Peroentage 

of 

•olid 

colloids. 

i 

1 

Albnmi- Peroentage 
ooid i of 

ammonia, albominoiii 
1 ooUoidt. 

Oxygen 

4 hn. 

absorbed. 

8 mins. 

Percentage 
j of 

colloids 

1 on 4 hrs. 

Peroentage 

of 

coUoldf 
on 8 mint. 

1 Fereentage 
ol 

i permanent 
colloids. 

JtoughlQs tank etBuent— 

(1) Outeide . 

loiide . 

56>0 

4A«0 


i 

i 0-88 

1 0*46 

1 19*8 

8*08 

4*92 

1*83 

1*00 

• 12*9 

29*8 

1 «*e 

Htpiie tank effluent— 

(I) Outaide. 

Imide . 

52«0 

40-0 

IS'O 

0*58 

0*40 

18-7 

4*90 

8*68 

1*80 

1*85 

18*8 

14*3 

IM 

Eoughing tank effluent— 

(8) Outolde . 

Ineide . 

8n.ft 

A»*0 

,.r 

0*80 

0*44 

]5'4 

8*71 

6-91 

8*41 

2*81 

11*6 

13*3 

10*4 

Septic tank effluent— 

(8) OuUldc . 

Inside . 

80<6 

03*0 

12.2 

(»*87 

0*40 

25'2 

7*98 

6*73 

3*12 

1*99 

16*4 

22*1 

12*7 

Boughing tank effluent— 

(8J OuUide . 

Inside . 

42>& 

27*5 

21<4 

0*33 

017 

82*0 

3*88 

1*78 

1*46 

0*79 

37*8 

29*5 

42*9 

Septic tank effluent'— 

(8) OuteWe .. 

Inside . 

52-0 

1 

17.5 1 0-30 

i 0-16 

41*8 

6*03 

2*50 

1-81 

0*90 

33*8 

33*8 

8.8*6 

Silt tank effluent— 

(1) Outoide . 

Inside . 

56-0 

4A*0 

10-0 

0*49 

0-30 

24*1 

6*43 

8*36 

2*08 

1*27 

23*7 

23*7 

28-7 

17*4 

Silt tank effluent— 

(2) Outaide . 

Inside . 

01*0 

47-fi 

18*4 

U‘48 

0*24 

82*7 

5*34 

3*71 

1*03 

1*31 

18*0 

19*1 

Silt tank effluent— 

(3) Outtldo . 

Inside . 

68-5* 

40U 

8«B 

0*48 

0*28 

29*7 

4*93 

3*23 

2*0.5 

1*33 

20-8 

21*3 

20*5 

Slit tank effluent— 

(4) Outside . 

Inside . 

67*5 

4»-0 

8*0 

- 

- 

4*28 

3*05 

1*78 

1*28 

16*6 

16*6' 

16*7 

Silt Unk effluent— 

(5) OuUldo . 

Inside . 

63>0 1 

43*5 

10*9 

- 

_ 

3*89 

3*00 

1*70 

1*43 

13*1 

8*6 

16*8 

Slit tank effluent— 

(0) Outside. 

Inside . 

j 

- j 

- 

I 6*47 1 2-38 

j 8*81 j 1-.H7 1 

32*1 

26*7 

87*2 


Tab:,* V. 

Colo Volley (Birininghom) Sewage (Domestie). 


Nature of sample. 

t)i»sotved 

solids. 

Percentage 

of 

solid 

colloids. 

1 1 Oxygen absorbed. 

Albunil* [Percentage: 

Percentage Percentage 
of of 

colloids colloids 

on 4 hrs. on 3 mins. 

Percentage 

of 

permanent 

colloids. 

ammonia, lalbuinlnous' 

1 (.*oUolds. 1 4 hrs 3 mins. 

Si^tled crude sewage— 

Outside . 

Inside. 

46* .5 

28*0 

24*8 

~ ' 2*92 0*77 j,«.i ^ AS n 

— 1*37 0*29 1 

38*1 

Settled sewage after screen* 
log— 

Outside .. 

Inside. 

805 

25*5 

21*6 

t 

“ — 30.5 ' 4ft.H 

— 1*21 0*81 

37*8 

Settled tank (sedimentation) 
effluent— 

Outside . 

Inside. 

89*0 

27*0 

Note.—Bed 

18*2 

ment predii 

~ i ! o-ss ‘ ... 

— — 1 1'26 1 O-Sl '1®® 1 

itated after standing 7 days. Total. 6*7. Organic, 4*8. 

3S*8 


Hanhg Srmtge (Bomeatie). 


Ssttlfd crude sewage— i 

pvtaide . 1 — 

Inside. j — 


0*63 

0*07 

7«-7 

i 

3*95 1 

1*76 1 

1*65 : 

0*66 : 

88*6 

40*8 

87*8 

Settled septic Uquor— 

Ontstde . — 

Inside . — 

— 

IS 

82*8 

1 

l-«8 1 

0-»7 1 

0*66 

0*61 

41*7 

U*8 

e»*g 


Butt .—Sediment inolpiuted otter •iondlng 14 doyi. Totol, t-S. Orgoalc, 3-4. 
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Tabl* VI. 


L&nd Effiuanii. 


Kature of lample. 

Peroentaee 
Dluolved 1 of 

solids. 1 solid 

1 colloids. 

Albuml* 

noid 

ammonia. 

Percentmp! 

of 

albuminous 

colloids. 

ChtyftB abwrbed. 

Percentage 

of 

colloids 
on 4 hrs. 

J 

jPeroentife 

eoUdlds 
{ on 8 mins. 

Pareentige 

of 

permanent 

eciiloi<te. 

4 hrs. 

8 mins. 

•Caatle Bromwich efflueut— 

Outelde . 

Inside .. 

• 

— 

“ — 

MO 

0*80 

0*40 

0*49 

10*0 

ni;. 

! 

1 U‘9 

Sfinwarth effluent— 

Outside . 

Inside . 

44*0 j 
38-5 

6*7 

0-18 , 

0-07 ** ^ 

^ ]*49 ! 

O'O.I 1 

1 0*51 
0*31 

S3*l 

24^4 

216 

Water Orton effluent— 

Outside . 

Inside . 

40*6 

.S5‘6 

6-6 

z i - 

1*0.S 

0'6B 

0*34 

0*30 

27*0 

e*2 

48*2 

•Curdwarth effluent— 

Outelde . 

Inside . 

- 

- 

- 

__ 

J-66 

M3 

' 0*54 

066 

15*7 

ntf. 

20-0 

J'leld SO. east iialf— 

Outside . 

Inside . 

- 

- 

1 

- 

0-02 

O-OH 

0-60 

o-:a 

18*7 

21*0 

13*6 

Weld 20. wwt half— 

Outeide . 

Inside . 



_ 

1*01 

0*05 

0*60 j 
0-88 ! 

5*0 

13*« 

nit. 


Percolation Bed EffUte)U9. 


Bed A effluent— 

Outeide . 

Inside . 

- 



__ 

! 1*43 

! 1*05 

0-64 

U-60 

21*4 

4^1 

34*6 

Bed K effluent— 

Outeide . 

Inside . 

i 51*& 

; 42*5 

4*0 

- 

- 

1*44 

0*08 

- 

10*7 

— 


Bed No. 4 effluent— 

Outside . 

Inside .. .. 

1 _ 

- 

- 


- 

1*07 

1*24 

0*01 

0*50 

14-8 

21.8 

7-8 

Bed No. 5 effluent— 

Outeide . 

Inside . 

' 

- 

~ 

- 

1 2.ao 
1.91 

1*05 

0*80 

0*8 

13-8 

6'7 


Table VIL 


X Sewage arul Effliienta. 


tn aboiw aamptoi <rr«r 60 parte per 100.000. 
c:N 8. in leptic fi<|uor. 7<00 parte per 100.000. 

CNS. in teo eoota^ 0<66 parte per 100,000. 


Nature of sample. 


'Percentase 
! of 

Albumi* 

noid 

ammonia. 

PcrcentaRC 

of 

aibuminoui 

wlloids. 

Oxygen absorbed. 

: 1 ' 

PerrenfuBe PerrentagB Percentage 

solids. 

1 solid 
! culloids. 

[ 

4 hrs. 

3 mins. 

culloids 
on 4 hrs. 

' colloids 
on 3 mins. 

permanent 

oolMda. 

Settled <YudA sewaue— 
Outeide . 

80*0 

76-0 

' 7*9 

tV73 

0-58 

n*6 

1 22*74 

20-24 

11*01 

1 5*8 

6-1 

4*4 




0 95 


iSettled precipitation tank 
effluent— 

Outelde . 

133*0 

120*0 

5*1 

1*49 

0*92 

23.6 

32-54 

17*84 

' 8*0 

0*26 

7*6 




30 40 




Ditto from 1st contact bed— 

Outside . 

laslde . 

121*0 

117*0 

1*7 

- 

- 

17*28 

16.69 

11*30 

10*39 

4*7 

4*2 

6*6 

Ditto from 2nd contact bed— 

Outeide . 

Inside . 

114*0 

106*6 

3*0 

0*38 

0*26 

18*8 

7*04 

4*49 


4*2 

_ 



.Y Sewage after Septic Treatment and Contact tieda. 




Settled septic liquor— 

Outside . 

Inside . 

106*6 

06-6 

6*4 

1*86 

MO 

6*4 

19*47 

17*70 

12*68 

11-96 

*■* 

1 

2*4 

9*0 

Ditto after 1st contact— [ 

Outelde . 

Inside . 1 

08*0 

88*0 

6*4 

- 

- 

12-32 

10*80 

7*00 

7*00 

64 

ne. i 

14*7 

Ditto after 2nd contact— | 

Outelde .. 

Inside . { 

04*6 

02*6 

2*1 

1 

- 

- 

4*64 

8*52 

- 

ia-7 

- 1 


Ditto after 8rd contact— | 

Outelde . 

Inside .. 1 

»e*o 

92*6 


0*61 

0*18 

je-t 

2*40 
1*78 1 

1*14 

0*84 

It-S 1 

14*0 

16^6 















































DOITNAN k BARKEi^-VOLUME-EXWHSlOK OF FOUTtANO CEMENT. {A«4. MrltW. 


PZSCU»«I05. 

Mr, C. 0. Matth»ws underatood that the liquor I 
remained eight and a half hours in the septic tank ; was 
that a matter of conTenienoe, or was it the time that gave 
the best results ? 

Mr. O'Shauohnbssy said it was a matter of convenience. 

Mr. Mattkbws, continuinff, asked whether, in the case 
of an effluent from bacteriological beds which required a 
further sedimentation, it would not bo possible to make 
the bacteriological beds in such a way that filtration 
would be efficient enough to provide an effluent that did 
not require another sedimentation and separation. 

Mr. J. T. Woon asked if the percentage of colloids 
was really per 100 grms. of sewage ? 

Mr. O’Shauohnbssv : No. The percentage was on 
100 grms. of the dissolved matter in the sewage. 

Mr. Wood said the whole question of colloids was a very 
important one. The general impression was that there 
was no sharp difference l>etween colloids and crystalloids 
except one of degree. Had Mr. O’Shaughnessy read a 
very important paper by Zsigmondy, who ]>roj>OHed a 
claiMifying test for colloids which depended on the action 
of the cmloids on a solution of metallic gold (this J., 
1902,192) ? Zsigmondy was stilt working on the subject. 

Mr. O'tjHAUQHKESsy said that he had not tested it in 
that way. 

Mr. S. F. Bubford said that although the septic tank 
had not fulfilled the expectations held out—that it was 
a universal solvent—it certainly was a most useful pre¬ 
liminary treatment in that it produced a uniform liquor 
from a sewage varying in flow and character. 

Mr. J. OoLotvro asked whether the iron could in any 
way be dealt with. In Lincolnshire the drains were often 
blo^ed up with it. He was very much interested to 
hear about the application of gas lime. 

Mr. J. O’Sullivan said that the authors had referred 
to the sixe of the material used in the septic tank. Was 
it ooke ? 

Mr. 0 *Shavoh 5X88Y replied that it was so in some of the 
filter beds. 

Mr. O’Sullivan, continuing, said that the amount of 
septic change must depend upon the surface area of the 
medium. 

The Chairman (Mr. J. M. C. Paton) asked what amount 
of sediment, say per million gallons, was left finally to 
be dealt with ? When bacteria l>eds first became the 
fashion, it was said there would be absolutely no sludge 
left to be dealt with, but now in many places the sludge 
question had become a very important one. 

Mr. F. E. Lott asked if in cases of excessive amount of 
iron in the soil the colloidal matter in the effluent was 
mainly organic, and whether it was usually precipitated 
before it was discharged from the land arains. In 
connection with the silt tank, the sludge had l^n referred 
to as ** working vigorously and without smeU.” Did that 
vifforous work^ continue on exposure, and was there 
•till no smell, or did further oxidation produce a more 
objectionable smell 7 

Mr. O’Shauohnessy, in reply to Mr. C. 0. Matthews, 
said that in the course of time even the best bacteria 
beds tended to become choked and useless, and had to be 
stopped and cleaned out, unless provision were made for 
self>olean8ine. He was grateful to Mr. Wood for his 
reference to Zsigmondy’s work ; he would take advantage 
df it. While admitting that the septic tank provided a 
means of mixing the sewage and rendering the flow 
uniform, the amount of sludge which it was said the 
septic tank would destroy was at first altogether over* 
stated. In reply to Mr. F. £. t.<ott, who asked if, in the 
case of excessive iron in some sub-soils, the colloid matter 
in the effluent was ohiefiy ornnic, it was almost oom- 
jdetely retained in the soil, and the ooUoid matter which 
passed out from such a sub-soil contained but a trace of 


organic matter. In the case ^ven, ike organic matter 
was only 0*05 parts per 100,000. Golding had asked 
if this precipitate in the land effluent could m kept from 
choking drains. The colloid matter itself would not 
choke the drains, but there was choking from anotW 
cause. An effluent furnished an excellent pabulum for 
the powth of certain organisms, iron bacteria chiefly,, 
whicn had not, to his knowledge, been elaborately in¬ 
vestigated, but the cost of removing them was considerable. 
They could not be eliminated, and the only means of 
preventing the land drains from being completely choked 
on account of the growth of these organisms was to flush 
them out two or throe times a week. Provision was made 
for flushing them by putting stops in the manhole, and' 
alioR’ing the excessive quantity of water, which in this case 
accummated rapidly to bead up. The suspended matter is 
afterwards screened out of the effluent. With regard to- 
the size of the medium m the bods, the coat of experi¬ 
menting on a large scale was so prohibitive that it had not 
been done exhaustively. It was not safe to dogmatise 
as to the best size of the medium, in the absence of more 
substantial evidence than was available at pr 0 M>nt. The 
amount of solid coming out of any particular bacteria 
bed varied greatly. It might bo only a mere trace. 
The effluent, especially when beginning to use a bed, 
might be as clear as tap water. That was because the 
suspended matter, the colloidal matter chiefly, was being 
hold up in the bed. A rough sort of equilibrium was 
established after some time. The susiieiidod matter 
increased until it reached in some cases from 16 to 20 parta 
per 100.000. After that had passed through this separator - 
tank, the suspended matter was less than two parts per 
100,000. 


Liverpool Section. ‘ 


Meeting h-dd at the VniversHij, on Wednesdat/, February 14, 
1906. 


MB. RtSTACR CABEY IN TUB CHAIR. 


THE VOLUME-EXPANSION OF PORTLAND 
CEMENT. 

BY r. O. DONNAN AND J. T. R.VRKER. 

{From the MuepraU iMboratory of Physical and Electro^ 
Ckcmi9lry» University of Liverpool.) 

JntroducHon.-^Th^ examination of Portland cement for 
volume-stability or soundness mvnlves two points, 
(a), the method of measuring the expansion, (6), the 
conditions to which the cement is subject^. With regard 
to the first point, most specifications for cement have, 
until quite recently, only required the crude pat ” 
which consists in observing the behaviour of a thin-odged 
pat of cement when ex{>oWd to a damp atmosphere at 
ordinary temperatures for varying periods of time (uauallv 
a week to 28 days). This still forms the German ” normal^’ 
test.(l) More or less aoourate methods of measuring the 
linear ex}Minsiun of cylindrical blocks or slabs of cement 
have, however, been in existence for a long time. Writing 
in 1893, Ta 3 Chatolier(*) stated that Durand-Claye and 
Debray had for a long time employed a lever arrange¬ 
ment for measuring the expansion of long rods of cement. 
In the same place Le Chatelier desoribes his own arrosge- 
ment of split-cylinder and lever-fork. This apparatup - 
does not, nowever, measure linear ‘expansions dueotly. 
For this purpose Bausohingerf*) has devised a somewhat 
elaborate apparatus, consuitu^; essentaally of a multip^fiag 
lever with compensating screw and divined circle- Quite - 
recently, Martens(*)has described a much simpler apparatus- 
in.whicn the principle of multiplying lever is also employed. 
The Engineering Standards tlom!iiittec(*) adopted ini 








-&t' pca»ruin> cpmssx- 




1904 4 aUgiitly modified form of Le dmtolier't tpparatni 
for emplo^Bumt!« th« StuuUrd SpeoifioatipB for 
Fortla&d oemont. They have abo adopted Le Cliatelierb 
method of allowing the cement to set for 24 hoars m cold 
water* and then heating it in boiling water for six hours. 
Ihb brings one to the second of the two point# referred 
to at the beginning, narael.v, the method of treating the 
cement Iot tue expansion test. With regard to this point, 
there has been, and doubtleu still is, considerable diversity 
of opuiion. Le Cbatelier's method of heating the cement i 
in obillng water for six hour^ was based on the results | 
of a long experimental research on the nature and behaviour | 
of hydraulic oen3ent8.(t) like other chemical reactions, ' 
the hydration of lime and magnesia is greatly accelerated i 
by rise of temperature. Any free lime or magnesia | 
occurring in a badly manufactured cement only liydrates I 
slowly at ordinary tomitoratures, owing to the high ' 
temperature to which it has been heated in the cement i 
kilns. If this hydration occurs in the set cement or i 
concrete, it will cause expansion (and sometimes even 
disintegration) of the splid mass, this expansion being 
due, not so much to any intrinsic inorooso of volume, 
as to the expansive force of crystallisation. The object, 
therelure, of the six hours* boiling is to ascertain the possible 
maximum of expansion due to these causes, results 
obtained by Is Chatelier have been confirmed by the 
exhaustive experiments made by Tetmajer.(7) wh*ch 
indicate that the accelerated ’* test {i.e., in boiling 
water) is necessary. It must bo stated, however, that 
the Committee ap^inted by the Union of Orman Port¬ 
land Oment Manufacturers arrived at a different con- 
cIusion.{®) According to their report, the ordinary pat 
test IS sufficient. Besides the method of heating in boiling 
water (method of Le ChatoUer and Miohaiilis). there 
exist other accelerated tests which need not be enumerated 
here.(*) 

The present investigation arose out of some expert* 
meats made to test the volume-stability of the Portland 
cement used in building the Muspratt laboratory of 
Physical Chemistry of the University of Liverpool. For 
this purpose, the Le Chatolier apparatus was at first 
employed, but it seemed desirable to devise some more 
accurate and at the same time siuiple method of measuring 
the expansion produced. The idea naturally occurred 
that the most advantageous method would consist in 
measuring the total volume-expansion by some simple 
form of dilatometer. Having devised a suitable apparatus, 
some 20 different samples of KngUsh and Continental 
Portland cement were obtained from the manufacturers 
or their agents. These samples were all described as 
being fit and ready for use, and W'ere not subjefit^ to any 
preliminary process of aeration. The chief object in 
making these experiments was to ascertain the maximum 
volume-expansion exhibited hy a larm iiumber of ordin¬ 
arily used cements when exposed to tailing water, in the 
hope of obtaining thereby a standard test-value, which 
would apply to the majority of well manufactured cements. 
In certain cases, comparison teats were made with the Lo 
ChatoUer apparatus, in order to calibrate the latter by 
obtaining reduction-factors wherewith to convert its 
readings to true linear or volume-expansions. In all 
cases, du{dioate bars of cement were allowed to remain 
in water at ordinary room temperature for considerable 
periods of time, in order to compare the hot and cold 
water tests. 

Ap-paratng and rnttihod of measuremenf.^The votume- 
dUatometer employed is shown in Fig. 1. It is mode 
entirely of glass, and consists of an upper portion, (a), 
to which is sealed the capillary tube, (6). By means of a 
well-ground Joint, the upper part can be securely attached 
to the lower portion, (e), wnioh consists of a cylindrical 
glass vessel, to the lower end of which is sealed the tube and 
small glass tap, (d). By employing a good vacuum- 
grease, snoh as the well-known' mixture of vaseline, 
{raraffin wax, and rubber, the joint between the upper 
and lower portions can be made perfectly air-tignt. 
Owing to the poroetty of the cement, it is necessary to 
use mercivy at the dUatometric fluid. It might be possible 
to employ other Jli9idd«» aoch as dry mineral or vegetable 
oils, but no experiments have been made in that dixeotios 
owing to the undoubted advantages possersed by mercuz^^'w 



The apparatus is used as a weight-dUatometer. The 
oanillary tube, (6), is attached by thiok*waUed pressure- 
tuWg to a water-pump and the apparatus exhausted. 
The tap, (d), is then opened, and mercury allowed to> 
fill the apparatus to a mark made on the vertical stem 
of the upper capillary tube. In order to avoid the 
changes of volume of the glass vessel due to conuderable 
differences of pressure, the mercury is first allowed toK 
rise to a point somewhat above the fixed mark, the tap» 
(d), is then closed, and air admitted to the upper oaf^Ua^. 
It is then easy to run out merourv until it falb to toe- 
mark. The mercury in the stem of the lower tube below 
the tap having been removed,(i^) the apparatus b dii- 
connected from the pump, and the mercury filling it from 
the tap, (d), to the mark is run out into a potoetain dish 
and weight. In this way the inner volume of the- 
apparatus, expressed as a weight of mercury (about 
1 iMk) grins.), is obtained. The two halves of the apparatus • 
are now discormeoted, and the cylindrical fest-har of 
cement inserted into the lower half. The cylinder of 
cement was prepared by working the cement on a glased 
fireclay slab with just enough water to form a plastio 
mass. The mixture was worked with a trowel for several 
minutes, and then introduced into a thin glam test-tube 
of the {woper si7.e (about 1 in. diameter), care being taknah 
to remove air-bubbles and to obtain a compaor mas#; 
Although the different masses wore not teitM speolaiUy 
for equal plasticity, it was found that the amount, of 
water could be gauged so accurately, that In diffetml. 
experiments with the same cement the amoimt# of water 
used did not differ bv more than 1 per cent. The oemcot 
having boon allowed to set hanl for 24 hours, tho thin 
glass walls of the tube were chipped off and the cement 
cylinder cut to the eixe required. The volume of the bar 
was then ascertaiood by inserting in the apparatus aa- 
described, connecting with the pump, exhaoking, and 
then admitting merourv slowly through the tap, (d). 
During this Tvocms bubibles of air appear at the turmee - 
of the bar. These mutt be removed as much as posslbia • 
by tapping. It was found best to admit the 
untB It had about haU fiQed the upper portion td tne 
apparatus, to then close the tap, (if}, and exhaust agaba , 
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-fairly completely. Chi now admitting air from the top 
an^ remaining air ia driven into the porea of the cement. 
8uflicient auction ie then Unaliv applied to bring the 
mercury to the mark on the capillary* ns deaeribed 
previoualy« The mercury in the apj^ratiia from the tap* 
\d\ to the mark on tho oapillarv tube is then run out 
and weighed. The difference V>etween thia and the 
prerioua weight gives tho volume of tho bar exprcpacd aa 
a mass of mercury (usually about 300 grroa.). Duplicate 
moaaurementa of volume made in this way agrotHl within 
le«a than 0*1 per cent. The bara whoae initial volutnoa 
had been aaoertained were then heated in boiling water 
for aucceaaiv© perioda of thro© io four houra, the rohim© 
of each bar being measured in the dilatometer after each 
period of heatmg. This was continued until no further 
mcreane of volume occurred. The period of heatmg 
required for complete expansion varied with different 
cemente from 0 to Irt hours. The bars dry very quickly 
and can be inserted int^> the dilatometer a« soon as they 
are cold. The diameter of the teat pieces was such that 
they fitted easily into the lower portion of the dilafonioUr. 
but could not be pushed up by th« mercury into the 
upper part. 

3. Experimental r-esaZ/a.—*The following table gives tho 
results of the expansion>mcaBuroments made in boiling 
water. In some cases comjMvriBon-tests were made wdli 
the Le Chatelier apparatus. The resulta of these are 
given in column (.3). Column (2) gives tho jicrcintage 
of water by weiglit used in making the test cvlmders. 
Column (4) gives the volume-expansion mcRHured by the 
dilatometer expressed as a percentage. Column (5) tho 
linear expansions obtained therefrom by dividing by 
three. In column (C) is given the numlxT of hours’ 
boiling required to produce maximum voluine-expanMon 
—the expansion as given m column (4). In most 
cases duplicate determinations of volume-expansion were 
made. These dct^Tminatirms together witli tho moan 
values are given m ctdumn (4): — 


TabI.E I.— E.'panfiion of Portland Cemrnt. 
{Holing Wnier.) 


"Retet. 
No. of 


Expansion In ' 
Ls Chateller ! 


I No of 
Linear I hours 


ces&snt. 


1 apparatus. 

expansion. 

ft 

1 

c 

B 

iKiiima. 

j 

per cent. 

nun. 


per cent. 

1 

per cent. 


» 

2e-u 

14-5 

! 


1-02 

! 

3 1 

28>0 

85-8 


14-5 

4-88 

' 8 

3 

28'0 

— 


14'0 

4-87 

' 101 

8 

25-0 

— 


7-84 

3-45 

7i 

8 

24-3 

18-4 


S-S2 i Q.Qg 
3-88 » ^ 

1-82 

i 

4 

2»>2 

— 


2-.'l7 

0-70 

1 

4 

25-2 

- 

I 

•) 

0-44 i Q.jo 
0-571*®®*' 

0-17 

U 

5 

24-2 

— 

J 


0-88 I 

1 15 

fi 

27-0 

(6-6) 

( 

'i 

11:1,^ »•*« 

0-15 

! ^ 

« 

27*2 

- 

) 

i 

1*05) , 

0-001 ® 

0-82 1 


T 

, 27-0 

— 

1 

(U7K ' 

0-581'“^® ! 

0-23 


8 

84-3 

— 

i 

0-80i /..Ai 

0-63*' ® 

0-20 1 

' 8 

9 

32-0 

— 


0-66 

0-18 

13 

30 

28-3 

«... 


0-44 

0-16 j 

17| 

n 

28*0 

<4-8) 


0-84 

O-ll 1 

10 

1* 

28-0 

5-S 

i 


0-13 j 

71 

48 

24-0 

4-6 

j 

< 

0-28 ^ n.«4 

0-48)®** 

0 -n j 

4 

14 

SO'i 

(4-8) 

I 

4 


o-n [ 

8 

18 

24*0 

3-0 

1 

I 


0-0T5 

12 

15 

1 26>3 

(2-6) 

{ 


0-08 

8 

IT 

37-7 

«•*) 


0-14 

0-06 ! 

3 

IT 

, 24-7 

(i-»« 

i 

1 


0-04 i 

3 

i« 

*«■» 

3-0 


wS}®-" 

0-08 1 


1» 


a-s 


Jw}®-** 

O-OT 

! 15 

1 


The numlMrs in brockets in eolnmn (8) were not obtomed 
by direct meamtromont in the Le Chiktelier onporotue, but 
were o&lculAted ae explained later on. The foregoing 
table exhibits the following noteworthy pointe:— 

(o) Out of about 20 different cemente teeted, (mly 
five gave a vohime-expansioa of over 1 per cent 

(&} In four cases varying amoimtf of water were used 
in making the test* bars. In one oaae* (No. 4)* the 
ex}»ansion waa increased four and a half.fold by 
an increase in the w ater of 4 per cent. In another 
cH*ie, (No. 5)* tho expansion was diminished by 
one-half by an increase in the water of 3 per cent 

(c) In tho case of No. 3, an interval of four days, during 
which the cement was standing in a paper bag 
exTiOsed to the air of the laboratory, reduced the 
x'olume-expansion from 7*34 per cent, to 3*96 per 
cent. This result shows the groat effect of ©von a 
comparatively sliort exposure to a damp 
atmosphere. 

In most cases a third test-pie^'c was made from the 
same mixture of cement and water, end after 24 hours’ 
setting was immersed in water at ordinary room tempera¬ 
ture for a connidcrable pericxl of time, after which the 
increat'e in volume was dctcruiined by the dilatometer. 
The results are given in Table 11,:— ‘ 


Table 11. —Kvpanaion of Portland Cement. 


{('old ^Yal(r.) 


Itefcp. 
No. of 
cement. 

Water. 

Volnma 

1 expansion. 

1 

i 

1 Linear 
expansion. 

Daya in 
water. 

A* 

Per cent. 
28-0 

Per cent. 
0-80 

Per cent. 
0-22 

28 

1 

28-0 

0-00 

0-00 

20 

2 

28-0 

0-56 

0-18 

20 

3 

25-0 

0-lS 

008 

17 

5 

*24-2 

0-81 

0-20 

38 

5 

27-0 

0-45 

0-1.5 

33 

« 

27-2 

0-00 

0-00 

27 

7 

27-0 

0-70 

0*23 

27 

8 

34-3 

0-08 

' 0-02 

36 

10 

26-3 

0-28 

0-00 

28 

11 

25-0 

0*40 

0-18 

25 

12 

28-0 

0*05 

0-02 

23 

13 

23-8 

0‘U4 

0-01 

19 

14 

28-4 

0-37 

0-12 

34 

15 

24-0 

0-47 

0-16 

28 

15 

28-3 

0-46 

0-15 

28 

17 

27-7 

0-17 

0-08 

81 

17 

24-7 

0-34 

0 -n 

31 

IS 

20-.8 

0-10 

0*08 

23 

— - 

_— — - 





*iln the boiling-water test this sample of cement compietely 
dlsintegratea. 


In conne<‘tIon with Table 11. the following points 
may be noticed :— 

(o) The first four samples of cement, which showed very 
large expansions when exfiosed to boiling water, 
only exhibited small expansions in cold water 
during the jieriod of testing. 

(6) The expansions in all cases are comparatively small 

(c) There does not seem to be any definite relatimiship 
between the two series of expanaiems. It may be 
noted, however, that with the exception frf those 
cements which showed large expansions by the 
boiling water test, the ex|*snsion8 obt^ed in both 
coses are of the same order of magnitude. 

In Table L are giv«i leyoral measurements made on 
the same samfOea of gauged cement both with the 3> 
Ohatelier apparatus and the dilatometer. The following 
table eliowe the results of these comparisons 
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TaVLB IIX.<r-'C«m^fj<0ii of Ts C'haUhtf Afft^rQi%$ oiul 
/>Asilomitfef. 


1 

Hefoe. 1 
No. of 1 
oraaent. 1 

1 

! XJuear sxpaiuloni 
from dilatometer. 

! (A) 

1 

DispUcfiiMBt of 
ends of arras of 

Ls ChateHer’s 
spparstQs. 

(B) 

A 

¥ 


Per cent. 

ram. 


1ft 

0*076 

3*0 

0■02^ 

19 

0-07* 

• 3*6 

0*021 

18 

0‘in 

4*9 

0*026 

12 1 

0*127 

5*4 

0*023 

3 

1*32 

16*4 

: 0*081 

1 

1*927 

14*6 

0*138 

2 

4*83 

35*6 

1 0*136 


It will be Been from ibis table that for anmll oxpanaionK 
the diBjplacemeni ot the anna of the Le Chatelior fork i« 
proportional to the linear expansion, ami that the i>er- 
nentage linear expansion can be caloiijatcHl from the 
^fading of the Le CTiatelier apparatus by multiplying by 
0‘023- This proportionality ceases to hold wKen the 
expansions become greater, but it would Keem that for 
expansions greater than about 2 ])er cent, linear, the 
readings of the Le Chatelior apparatus again becomo 
proportional to the linear expansion, the neceanary 
multiplying factor now being about (M34. The exf>crr- 
ments recorded in 'Cable III. are not sufficiently numerous, 
however, to enable one to construct a complete calibration- 
cur\’c for the Le Cbatelier apparatus. 

4. Conchaaiowa.—Judging from the results recorded in 
Table I., it may bo said that a well-manufactured cement 
should not exhibit a greater maximum volume-expansion 
than 1 per cent, when exposed to the boiling wu^r test. 
This applies to the cement ns delivered for use. and to 
teat-bars made as des^rilied in this paper. The allowance 
of 1 per cent. wQiild seem to be amply sufficient, since the 
majority of the cemonta examined snowed a smaller, and 
in many cases a very much smaller, expansion. 

The allowance of 12 inra. displacement (in the Le 
Ohatelicr apparatus) ]>ermitled by the British Standard 
Specification for cement aerated for 21 hours, corresponds 
pretty closely to an expansion of 1 per cent, by "rolumc. 
The allowance of 6 mm. (after seven days’ aeration) 
corresponds to 0‘H4 por cent, volume-e\|»ansion. 

These relationships may prove of to those who wish 
to employ the dilatometer descrilicd in this paper in con¬ 
junction with the limits imposed by the British Standard 
Specification. In that case, of cour^ic, the bars need not 
be boiled for a longer |^e^iod than the six hours mentioned 
in the Specification. The dilatometor described in this 
paper may be obtained from Messrs. Orme and Co., of 
Manchester and Liverpool (212, Mount Pleasant). 

In conclusion, we have much pleasure in thanking 
Mr. W. Riding, Clerk of Works to Messrs. Willink and 
Thicknesse, for much assistance in the correct ^uging 
of the cements. 

(») Vide "Per Portland Cement” (Bttstng and Schomann}, 
BerUn. IS05. 

(*) Annalet des Mines, 4. 891, 

(*) MitMlunx aui dem me«h.*tec}m. laboratorium det tenhn. 
Boohichale In Mhnchen, 8> 

(«) MltteHungen ana dem Kfinigl. MaterlaipriUnuffsamt, Berlin, 
190ft. p. S08. 

(*) flea their repcort (Croaby, Lockwood, and Son. London, 
Beoemba, 1904). 

rf(*) Vide Annalfls dei Mines, 4 , 2ftS and 307.1S93. Alio. Thftie, 
Ptrfi. 1887. 

Mettoden nnd Aesultate der FrUfung der hydrauUschen 
Bindemlttel. 1898. 

(S) See Gary’s report MiticUunsten am dem Kdnigl. teohn. 
Tecsnehaanataitiea an Berlin, Sn^naniigsheft I., 1899. 

(*) For an aeeount of them, see the mtiele by fiehoeh. In Lnnge’a 

Cbemia^ teohnlanbe Vntcfanchangamethoden.” vol. 1., p. 749. 

(^*1 If the item la boitow, it Is better to lachide this macury 
to the amount weiiffied. 
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MR. A. GORDON 8ALAM0N IN TKJB CHAUU 

' THE DETERMINATION OF INDIOOTIN IN 
I COMMERaAL INDIOO AND IN INDIGO- 
I YIELDING PLANTH. 

! BY CYRIL BBBOTHXIL AND RICHARD VICTOR BRIOOR. 

{ The determination of indigotin in commercial indigo 
I is A matter of great iin)iortance to the dyeing trade, 
! and many methods have been described for its occom- 
; plishment. An excellent summary and bibliography 
; of the subject mav be found in a paper by J. Groesmaim 
; (this J.. 1905, 24, 30K). Recent criticism by Bloxam 
(Trans. Chem. Kw.. 1905, 87, 974) has thrown doubt 
; on all the methods hitherto projiosed, and It haa become 
necessary, for th(5 purpose of the research work now 
. in pro^rress in India on the cultivation and mamifacture 
, of indigo, to re-examine the whole question. 

; As summarised by Grossmann (loc. eit.) the analytioa] 
methods hitherto projtosed all fall under one of the 
' following heads 

1. The extraction of indigotin by solvents, and weighing 
the extractcHl material after more or less purification. 

I II. Sulphonation of the indigo, and volumetric deter- 
; mination of the indigotin by an oxidising Agent. 

' III. Hulphonation of the indigo, and volumetric deter* 
i mination of the indigotin by a reducing agent. 

IV. Reduction of the indigo, and separation of the 
I indigotin by re-oxidation. 

' V. Hubliiuaiion of the indigotin. 

1 To these should lie added a method propofted by 
I Xtdhlau and Zimmermann (Zeits. Farb. Text. Chem., 

! 1903, 10, 189) in wliicb the indijgo is acted upon by a 
I mixture of acetic and sulphuric acids, whereby the 
indigotin is converted into a sulphate which remains 
dissolved in the acetic acid, and is subeequenriy h3rdro- 
lysed by pouring the solution into water, and the pre* 
cipitate^ indigotin weighed as such. 

Our experience has led us to agree with the opinions 
expressed by Grossmann on the methods coming under 
headings 1., IV., and V. In our attempts to obtain the 
impurities occurring in natural indigo free from indigotin, 
we had occasion to test the extractive action of au the 
solvents hitherto proi>osed. and in no case were we able 
to entirely remove the indigotin from the material, or to 
obtain the indigotin from the solvent ^reot in a pure 
conditiou. Analytical methods founded this princi^ 
are, therefore, vahielesn. The same applies to methods 
coming under headings IV. and V,; in neither case can 
the indigotin be obtained direct in a pure form. We 
have, therefore, oonfiioed our attenticm to methods 
I depending on the oxidation or reduction of snlphonated 
indigos, and the acetic-sulphuric acid method of Mdhlan 
and Zimmermann. 

The prepartuion of pure indigotin.^The fundamental 
objection raised by filoxam (loc. eit.) to ail the method 
of indigotin estimation hitherto described is that thore 
is no evidence that they have been founded upon appli* 
carion of the methods to pure indigotin as a stand^m $ 
a fact which he suggests has been due to the diAcnl^ 
of obtaining the suMtanoe in a puns oonditionu Vre 
have not experienced this difficulty. We have retiedi 
throughout the work to be deooribe^ on the estimatioiL 
of the nitrogen content as a criterion of purity of toe 
indigo^ used as our standard. The exiatonoe of 4Ut 
isomeric sabstaiwe as an impnritv has, fherefoie, net beea 
totally excluded, bnt is rendered exceedingly impcobalte 
by the iaet toat analytical resulta, agreeing snbetatttially 
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with the indigoUn oonteat iodioatod by eitimation of the 
nitcogon, hav« been obtai|i»d with all the methoda uted. 

Average Bengd InftigM oonthialn^ no indirnbin were 
need aa raw material for the preparation of pure indigotin, 
and were preliminarily purified in either of the two follow¬ 
ing waya* 

1. The finely powdered indigo waa intimately mix^ 
with plaater of Pane and water, and apread out in thin 
layera on tin aheeta. When dry, gentle heat waa applied 
nntil the indigotin sublimed on to the surface in the form 
of a velvety layer of crystals. Two nitrogen eatimations 
of oryatals obtained in tnia way gave N ™ 10'49 and 10-448 
per cent, (mean value 10-469), corresponding with an 
ndigotin content of 97-88 jjer cent. 

2. The finely powdered indigo was suspended in lime 
water, and reduced with sodium hyposulphite, the solution 
of indigo-white re-oxidised by amtation with air, and the 
precipitated indigotin filtered on and washed ; this was 
then boiled with hydrochloric acid and again filtered 
oS and thoroughly washed. The substance thus obtained 
showed on analysis by the permanganate method (next 
column) a content of 93 jier cent, indigotin. 

Approximately pure indigotin obtained by either of 
these methods was further purified by dissolving the sub¬ 
stance in a mixture of lUO parts glacial acetic acid and 4 parts 
sulphuric acid, and hydrolysing the indigotin mono¬ 
sulphate formed by water in the manner described by 
Udlilau and Zimraermann (loe. ctf.); the precipiteted 
indigotin was thoroughly washed and dried. Five 
nitrogen estimations of the product obtained in this way 
gave as a mean value N = 10-616, corresponding with 
99-33 per cent, indigotin. 

Affempfs to tsofute the impurities occurring in natural 
indigo- —It appeared to us that a much more real difficulty 
in checking the accuracy of the various methods of indigo 
analysis than that of obtaining pure indigotin lay in the 
direction of obtaining the naturally occurring impurities 
of commercial indigo free from indigotin, so that their 
effect on the methoda could be directly traced. The 
ideal way of doing this would be to obtain a selective 
solvent ter indigotin, so that the whole of the substance 
oould be extracted from commercial indigo, and the 
impurities be left intact. A large number of indigotin 
solvents, including naphthalene, nitrobenzene, aniline, 
and phenol, were experimented with to this end, but in 
no case oould the whole of the indigotin be extracted, 
whilst substances other than indigotin were invariahly 
Temovsd by the solvent. This method had, therefore, 
to be abandoned. 

A seeond attempt to obtain the impurities free from 
indigotin waa made by adopting the principle involved 
In we method of Mohlau and Zimmermann for the 
analysis of indigo, but it failed. Some other attempts 
were made, but were equally unsuccessfot 

Finding this an ap^rently impossible task when 
starting from finished mdigo, we had recourse to the 
indigo plant as a source of the impurities. Indigo is 
manufaotured by steeping the plant in water for several 
hours, and oxidising the infusion with air, whereby the 
dye sawates out, and settles to the bottom of the vessel 
in whiw the ^ration is conducted; the siteematant liquid 
is then, run off and the indigo collected. This supernatant 
liquid contains a ^at deal of matter in solution, and it 
seemed probable that if these dissolved Substances could 
be separated from the waste water, they would be of a 
very iSuaUar nature to those precipitated with the indigotin, 
and eventually constituting the impurities we were 
desirous of isolating. This was easily accomplished by 
evaporating tiie liquid to small bulk, and the brown 
bodies preoipitated were found, on sulpbonation and 
testing in the manner previously described, to behave 
exactfy like the impurities of finished indigo. They 
were used as impuriUes in testing some of the meth^s 
of analysis to be described, but the idea only occurred 
to us late in the manufacturing season, and sufficient 
material could not be obtained to extend the prinoiide 
to ali the methods investiHSted ; we hope to do so dur^ 
th« Mxt s sa soo . Uemtmile we have had recourse to 


the use of obviously srtifioial-iiimcitiM as;udiiaeais for 
pure indigotin. Starch and v^etable gluten have been 
selected as being of approximately the same type of 
bodies as those occurring in natural indigo, and have 
been used in the particular manner which the method 
under investigation demanded. 

Indirnbin. —The occurrence of indirubin as a constituent 
of natural indigo has been disputed by Bloxom (loe. cK.),' 
hut we have not been able to confirm his observations. 
On the contrary, the investigation into the nature of the 
red bodies existing in sonfb indigos, at present in progress 
in this laboratory, has not only shown that indirnbin 
is a very common constituent of natural indigo, but also 
that its formation from the indigo plant can be very 
easily e^lained. Being isomeric with indigotin, it behaves 
in a sufficiently similar manner towards reagents to pro¬ 
foundly affect methods for the estimation of that sub¬ 
stance, and we have therefore thought it of value to trace 
its effect on the processes we have examined separately 
from that of other impurities. Synthetic indirubin 
showing a nitrogen content of lO-Oil per cent, (corre¬ 
sponding with 94-275 per cent, indirubin) has been used 
for this purpose, sufficient natural indirubin not being 
available. 

Methods depending on the oxidation of sulphonatcd 
indigos. —Of these methods only those in which ])otassium 
permanganate is used as an oxidising agent are reliable, 
end only these ore at all generally used. 

Rawson^s method. —A full description of the perman¬ 
ganate method as worked out by Kawson will be found 
in that author's papers (J. Soc. Dyers and Colourists, 
1885, 1. 74 : this J., 1899, 18, 261) ond in " A Dictionary 
of Dyes and Mordants,” by Kawson. Gardner, and Lay- 
cook. Briefiy, the method consists in sulphonating the 
indigo by heating with pure sulphuric acid at 70’—80“ 
for an hour, diluting, purifying the sifiution of indigotin- 
diaulphonic acid obtained by addition of ‘barium chloride, 
and titrating a known volume of the solution, diluted 
with a large column of water, with approximately 11/60 
permanganate until all the blue colour disappears. 

The method is open to criticism from three points 
of view:—(1) The reaction involved may not be a quanti¬ 
tative one; (2) the method of purifying the solution may 
lead to the precipitation of indigotin ; (3) the impurities 
present may not be entirely removed by the precipitant 
and may affect the permanganate. We have investigated 
the method from each of these points of view. 

Bloxam (loe. eil.) lays great stress upon the objection, 
first raised by him, Uiat the reaction is not a quantitative 
one, and points out that, oven if pure indigotin be dealt 
with, and the conditions laid down by Kawson be strictly 
adhered to, the reaction is a progressive one and no 
definite end point can be arrived at in titration. Our 
experience of this method has extended over a good many 
years, and wo have never found this objection to hold; 
with a little practice the end point is absolutely sharp 
and distinct even when an impure indigo is used, whilst 
with pure indigotin no previous practice should be 
necessary. The reaction is admittedly a progressive one. 
and it is therefore necessary to conduct the titration 
rapidly and to take the disappearance of the blue colour 
as an mdication of its completion: for this reason Bloxam's 
experiments on the subject are Irrelevant. The exact 
reaction which is measur^ by the process is a matter for 
future investigation ; it is clear that It is not represented 
by the equation given by Kawson as expressing the 
{nteractioh of concentratM solutions of permanganate 
and indigotindisulphonic acid, since, as Kawson mmself 
points out, the equation does not indioate the proportion 
found to exist between these two bodies when th^ react 
in dilute solution; but the fact that the reaction measured 
is • quantitative one, and that the relation between the 
reacting substances is accurately expressed by that found 
by Kawson (2-873 indigotin^I permanganate) is demon¬ 
strated by the following results obtained by an application 
of foe method to pure indigofoi. Ho barium chloride 
or other purifying a^t was used in these teste, since no 
imparities were present. 
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Rltrogsn 
pet cent. 

. in 

inbitsnoe. 

per 

cent., oelcttieted 
from nitnven 
content. 

' Oriot. of inb- 
itence lolpbonsted, 
lolutloa mwle up 
to 500 o.c. , 

Volume of 
•olntloD 
titrated In 
c,c. 

Tltre of 
pehnjiit* 
guiftte. 

Volume of 
permengeirate 
required la 
c.e. 

Indlactln per cent. 
In rabstease, ceMr, 
lated from per 
mangaiiate using 
Rawscn'i factor. 

10*59 

90°1 

0-3 

25 

N/49*45 

10*05 

99*29 

10*59 

90°1 

0°3 

25 

K/40°45 

10*00 

99*9 

10*50 

09*1 , 

0*3 

2.5 

N/49°45 

io°os 

99*89 

]0°69 

09*1 

0-5 

25 

N /40'45 

1«*7 

99*1 

10*02 

99*4 

0°6 

25 

l(/50°20 

10*5 

99*>9 


Mtthod of etdphonalion. —It in cle»r from the above 
teble that Rawaon'a method of aiilphonation and titration 
leada to correct reaulte. The aulphonating process is, 
however, somewhat troublesome, and we have investigated 
a more rapid and convenient method of conducting this 
•operation^ suggested by Dr. Schulten, of Calcutta, and 
used in his laboratory. The method differs from that of 
^wson, in that small glass>8toppered bottles, which can 
bo easily and rapidly shaken, are used instead of ojien 
crucibles, which require frequent stirring; and the 
tulphonation is conducted at the temiuirature of a briskly 
boiling water-bath for a quarter of an hour, instead of 
at 70°—80° for an hour. Pure indigotin. sulphonated 
m this way, has been found to give correct analytical 
results when diluted and titrated in accordance with 
Rawson^s recommendations. Some results obtained by 
its application to commercial indigos of varying qualities 
are given later (page 734). 

Mtthod of purifying the solution of indigoiindisulphonic 
acid.—In applying the permanganate method to the 
analysis of commercial indigos it is always necessary to 
employ some method of removing the undissolved im- 
puritiM which remain in suspension when the solution 
of indigodndisfflphonio acid in sulphuric acid is diluted 
with water; otherwise the end point of the titration 
is masked and the result obtained too high. Rawson’s 
methods of filtering and of salting out the sodium salt of 
the acid, have now been entirely replaced by the same 
tuthor's plan of producing a preiupitate of barium sulphate 
n the solution by the addition of barium chloride, whereby 
she impurities are carried down ; of this method Rawson 
itatss, “ Tests made with pure indigotin show that no 
mlouring matter is precipitated by the barium chloride ’’ 
“ Dictionary of Dyes and Mordants ”). Owing to the 
nuluble nature of the barium salt of indigotindisulphonio 
mid this seemed antecedently improbable, though the 
imottot of the salt precipitated might conceivably be 
oo small to affect the analysis due to the greater inso- 
ability of barium sulphate. The following eiperunents 
rere carried out on this point: 

Four samples of a pure natural indigotin, showing 
ly estimation of their nitrogen a content of 99-4 per 
lent, indigotin. wore sulphonated. The solutions were 
node up to 500 o.c., without the addition of barium 
Uonde,.and-25o.o..'titrated with permanganate i 10 o.c. 
fa 20 per cent, solution of barium chloride were then 
dded to each of the solutions, the volumes made up 
gain^ to 500 c.c., and after thoroughly shaking and 
Rowing the soluUons to remain for the precipitates to 
BtUe, 26 c.o. wore again titrated, the results obtained 
«ng calculated book to the volume of the original 
olution (i.<., multiplied by 20/10). This process was 
speated a second time, making the solution up to 500 c.c., 
nd again calculating back from the titration of 25 c.o. 

0 the volume of the first solution. The results obtained 
lero identical in the case of each series of experiments, 
nd were as follows:— 

Percentage 

content of 

flttumt addition of barium chloride. 

nth ad^tion of 10 e.o. of 20 per cent, barium chloride 

, solution .,..... 05,78 

rlth ad^on of 20 c.e. of 20 per cent barium chloride 

solution ... 22,77 

There thus appearsi to be a distinet precipitation of 
idigotin and consequent drop in the amount estimated, 
bis was confirmed with two samples of synthetio indigo 


made by the Badisclie Anilin und Soda Fabrik, in which 
oases the effect of further addition of barium chloride 
was tried and the following results obtained i— 

Pereentage content of indigotin. 



B.A.8.F. 

** Indigo Pure " 
1898. 

B.A.S.T. 
"IniJlBO Puts" 

wot. 

Without addition of barium 
^iortde .. 

1 

g8°i 

Q9*T 

With addition of 10 e.o. of 
of 20 ner cent, barium 
ohloriae eolution .... 

9e°8 

92*1 

With addition of 20 c.c. of 
20 per cent, buium 
chloride Roluti<m .... 

95-8 

90*3 

With addition of 80 c.o. of 
20 per cent, barium 
chloride eolutlon .... 

93*3 

88*1 


It is clear therefore that an appreciable amount of 
indigotin is precipitated by the addition of the quantity 
of l^um chloride recommended by Rawson, and that 
the precipitation is progressive with successive sdditioM 
of tne precipitant. 

Qrossmann’s method .—An alternative method of re* 
moving the suspended impurities from the diluted solntlan 
of indigotindisulphonic acid has been proposed by Omss- 
mann (this J., 1905,24,308). This consists in neutralising 
the solution with pure calcium carbonate, whereby a 
heavy precipitate of calcium sulphate is formed wfaioh 
carries down all suspended impurities, whilst, aocotdiag 
to the author of the method, the neutralisation of Mie 
solution leads to the precipitation of other impurities 
which would otherwise remain dissolved in the dilute 
acid. In this latter respect, the author claims that bis 
method of purification has advantages over tdiat of 
Rawson. 

This method seemed to us open to the same objection 
as we had found to exist when barium chloride wai used 
as a precipitant; that indigotin would InevitaUy be 
carried down as the disulphonic acid salt of the faaN of 
the substance used for preei]fitation, in this case oalcium. 
On applying the method‘to a specimen of )fmre natural 
indigotin, showing by estimation of its nitrogen and by 
titration with permanganate without addition of a 
precipitant, a content of 99,35 per cent lndigotin< Mte 
result indicated a content of only 994) per cent.; skewing 
that 3,35 per cent, of the ind^tin present hod been 
carried down by the calcium carTOnate. 

To confirm this explanation of the low result obtained, 
the following experiments were carried out!—1 gnn. 
of each of three different indigos of Ugh purity was 
sulphonated and the eolations made up to 1 litre 1 five 
portians of 100 c.c. each were then withdrawn from oaefa 
of these solutions and varying quantities of oelohnn 
carbonate added to each, after which they were made up 
to 500 O.C., and the precipitates having been allowed to 
eettle, 249 C.c. titrated with perikangaoate (1 o.s. being 
allowed for the balk of the precipitate, vide Otosemami), 
The remainder of theee solutione were then made up 
amln to 600 c.c. in each case, well shaken, and, after 
allowing the preolpltates to settle, 249 e.c. wtU* egain 
ndthdrawn for titration. Tbs results were oalenlated 
back to the weight of the Indigo originaUly tahenikad 
following reenlte obtained!— 
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tkm> looft 



Indigo A (nstural) 

Indigo B (synthetic) { 

IniUto C (iirntliette) 

Amount of oaleluiD earbonate 
added. 

1 oontsiidng 94*96 per cent, 
indigotin. 

eoBtstning 98*1 per cent. 

Indigotin. i 

ooBtamtag 9a*l par esnt. 
tndlgotin. 


Ist titration. | 

1 2Rd titration. 

1st titration, i 

2nd titration. 

j 1st tiiratkm. ’ 2&d titrstkm. 

4 grmi. (solution acid)... 

4*5 grme. (ecdatlon sold). 

96*tt6 

,«•«« 

97*8 

98*1 

96*4 

98-1 

96*76 

96*66 

96*6 1 

97*2 

92*7 

99*8 

6 arms, (lolutlcm slightly scid).... 
h'5 grms. isedutiOR oeutrsl). 

94* 6» 

97*26 

96*7 

98*4 

91*8 

100*2 

92*71 

97*H6 

96*7 1 

98*4 • 

92*4 

99*0 

t gtaa. (> 01 , 110 , neutral). 

98*0 

97*6 

96*7 

98*4 

92*4 

100*2 


These results clearly indicate that indigotin carried 
down by the calcium carbonate added and that the 
action is progressive with suocessivc additions of the 
precipitant uj) to the point of neutrality. This is shown 
not only by the falling off in the amount of indigotin 
estimated in successive experiments in the first senes of 
titrations, bnt also by the corresj>onding gradual increase 
in the amount estimated in the second senes, this no 
doubt being doe to the redissolution of the precipitated 
calcium indigotindisulphonate on addition of more water. 
In this way the results obtained considerably exceed the 
truth in some instances in the S6<.'ond series of titrations. 
Tiiis method of purifying the solution of indigotindisuU 
phonic acid is therefore Tiablo to lead to very orroneous 
results when a)>plied to high grade indigos, but the error 
is not so large as that inherent in the barium chloride 
method, due to the soluhility of the calcium salt being 
p^eator than that of the barium salt, and it will be seen 
in the table on page 734 that when a]i])lied to indigos 
of average commercial purity it is very small indeed. 

Precipitation of impuTitkfi by barium ftulphale. —M’e 
have found that if a precipitate of barium sulphate is 
freshly formed out of contact with the solution of indigotin* 
disulphouio acid, and added^^to the Utter as such, the 
precipitation of indigotin does not take place, and, by 
thoroughly shaking the barium sulpbato in the solution, 
it 18 as efeciently purified as by either of the methods 
previously described. 

In the following experiments 10 c.c. of a 20 per cent, 
solution of barium ohionde were |ilaced in the 500 c.c. 
flask and barium sulphate precipitated by addition of 
an excess of sulphuric acid before the addition of the solu¬ 
tion of indigotindisulphonic ooid. The solution was then 
made up to volume, well shaken, and the precipitate allowed 
to setue, and 25 c.c. titrated with permanganate as in 
the previous experiments. 


Perceniaffe content of indigotin. 



Natural 

B.A.8.F. 


indigotin. 

** ludl^o^^uru." 

Wltliout addition of barium 



chloride . 

90*6 ! 

98*7 

With addition of barium 



■utphstc precipitated 
from 10 o.c. of 20 per 
cent, barium chiorlae 


i 

solution . 

j 99*7 

03*81 


A Urge number of commercial indigos were analysed 
bv titration with permanganate to compare this method 
ox purifying the solution of the sulphonic acid with that 
of Rawson. The following are a few* of the results 
obtained:— 


Percentage content of indtgotin. 


With addition of 10 c.c of With addition of barium 
20 x>er cent, barium chloride sulphate precipitated from 
solution (Kawsou). I lU c.c. of 20 per cent. 

i barium chloride solution. 


78*0 

; 76*11 

71-0 

1 7.^*85 

60*24 

I 69*82 

68*68 

00-70 

63*1 

66-2 


Thus a higher result is obtained in every ease b^v pre¬ 
cipitating the barium sulphate before the addition of 
the indigotindisulphonic acid solution. This was found 
to be true of every indigo aimlysed. The higher results 
could not be accounted for by imiiuritieB remaining in 
suspension, since portions of tiie solutions were filtered 
simultaneously with the jierformanoe of the titrations,, 
and no traces of impurity were found in suspension. 
The end point in titration was perfectly sharp and clear, 
whilst the fact that higher results were obtained with 
this method when dealing with pure indigotin confirmed 
the explanation that they were due to the precipitation 
of indigotin when Kawson’s method of )hirifioation was 
used. 

We have therefore adonted the barium sulphate 
method of jmnfication, and nave used it in the following 
experiments on the influence of dissolved impurities on 
the permanganate method. 

Effect of dunolved impuritita. —In titrating a solution 
of a sulphonated commercial indigo, purified l>y either of 
the above-described methods with permanganate, a very 
much darker end point is obtained than if a pure indigotin 
is dealt with, showing that certain impurities are left in 
solution in the dilute acid, and are therefore not carried 
down by precipitants. It was with a view to tracing 
the effect of these bodies that the attempts, previously 
descril^ed. to obtain the natural impurities free from 
indigotin were made. It has been shown thht these 
attempts were unsuccessful, hut that other bodies very 
closely resembling them were obtained by evaporation 
of the waste water from indigo manufacture. In the 
following experiments a solution of such impurities was 
made l>y sulphonating, diluting, and purifying as previously 
described, under the identicaf conditions used for indigo. 
Three different specimens of impurities, derived from 
three different samples of waste water, were employed, 
and in each case a known weight was taken, and the 
solution made up to known volume. A solution of 

B.A.S.F. Indigo pure containing 98'4 per cent, 
indigotin was made in the same manner but without 
purification, and known volumes of this solution were 
mixed with knoam volumes of each of the solatkms of 
impurities in such proportions as together represented 
indigos of various degrees of purity. Ine mixed solutions 
were then titrated with permanganate, and the following 
results obtained 


Percentage content of indigotin la mixture. 


1 

1 

By experiment | 

By experiment 

By experiment 

i Average. 

By oatculatiou. | 

(Impurttiee A.) 

(Imparitiee B). 

(Impurities C). 

Percentage snr<». 

T8-8 

74*7 

i T*-* 1 

78*9 

1 o-s 

01*6 

«S*4 1 

02*4 

82*4 

1 0*9 

49*2 

90*4 

60*4 1 

60*8 

1*16 

I4>6 

270 

1 97*0 t 

aS'OS 

4,»0 














BfiKQiraiu. * briqgmekbx ^ 


The vnot it thus wen to be protrewiTe with deoreMin; 
purity of tiie Indigo^ tmounting, tn the o&te ot an indigo 
of aTerage eosunercUi purity (60 per oeQt.)» to about 
1 per cent. 

To confirm these reeults, a mixture of equal weights of 
starch and vegetable gluten was used as impurity, and the i 
experiments carried out exactly as before. The following ’ 
figures were obtainedi 


Percentage content of indigotin 

in mixture. | 

By oalottlatiCMi. 

By experiment. 

Average percentage j 
errtir. 1 

7«*25 

74*4 

0.16 

40*&0 

49‘S 


S4-75 


0*3 j 


Here again the error is found to increase with decreasing i 
purity, but it is considerahlv smaller than in the previous i 
set of experiments for indigo of like purity. The end j 
oints in titration were also considerably lighter and i 
fighter than in dealing with natural indigos of the mvme j 
degree of purity. Experimental facts obtained indicate : 
that starch and gluten do not provide impurities of a : 
type truly representative of those of natural indigo, but 
the results are worthy of record as showing how little 
edfect such bodies have upon the method of analysis. ; 

Effect of indiruhin .—A solution of sulphunatod indirubin | 
was made exactly as described fur the solution of the 
impurities dealt with in the }>receding i>aragraph. V'olumes : 
of this solution wore then mixed with volumes of a solution i 
of pure natural indigotin so as to represent indigos of ; 
known indirubin content and titrated as before. The ' 
following results wore obtained :— i 


Percentage content of indif/otin in mixture. | 


By caicuUfion. 

j 

f By experiment. 

Percentage error due 
to Indirubin. 

PS'S 

97«fi2 1 

M2 

94*0 

94-07 1 

1 0*97 

s9*o ; 

91*62 ! 

2*62 


Thus a very small pro[>ortion of indirubin affects tbe 
results considerably, but concordant results within the ! 
limits of accuracy shown in the table can be obtained 
with practice by conducting the titration until all the 
blue colour is destroyed. j 

Methodi depending on reduction of sulphonai^ indigo.-^ t 
The principle underlying these methods is the quanti* ; 
tative reduction of indigotindisulphonic acid to the ; 
corresponding leuco compound by titration with a reducing i 
agent until all the blue colour is destroyed. It is there* ; 
fore necessary to conduct the operations out of cfmtact 
with air so that the apparatus required is somewhat ! 
complicated. i 

HppoetUph^e method ,—Sodium hyposulphite has been 
most commonly used as a reducing agent, and a full ; 
description of a method involving its use will be found 
in *‘A Dictionary of Dyes and Mordants,*' by Kawson, ’ 
Gardner, and Laycock. We have found the method to | 
give oaf!t^t results when applied to pure indigotin, but : 
the method of standardisation of the hy{>osuijphite with | 
ammoniacal copper sulphate is troublesome: the solution ! 
of hyposulphite is exceedingly unstable, and it is necessary i 
to carefully expel all air from the solution to be titrated!, < 
and to cool it thoroughly out of contact with air before I 
titration, if correct results are to be obtained. The , 
jfollowtng experiments were carried out to trace the effect ; 
of dissoTved impuritlef on the method; The substances i 
dwived from waste water in indigo manufacture were | 
used as impurities, and the solutions made up for titration 
in exactly the same way as previously desorioed in testing 
their effect on the permanganate method. The l<^owing 
XMulti were obtained j 


Pertenta^t eonttnt of ladigofia in Msstars. 


B, (»l<»l,Hw. 

By sxpwimsat 

MtOC. 

74<47ft 

76*95 ; 

1*675 

49*65 

51*26 1 

1*61 

24*825 

27*26 1 

2*486 


The end points in titration were not very oiear, and the 
error is no doubt to some extent due to the uncertainty 
of determining the exact completion of the reaction. 
This was also found to be the case in dealing with ordinary 
commercial indigos, but fairly accurate results were 
obtained by the application of Orossmann’s meriiod 
of purification to the solutions before titrating with hypo* 
sulphite (see table, |>age 734). 

affect of indirubin .—It U stated in “ A Dictionary of 
Dyes and Mordants" {toe. cit.) that the hyposulphite 
method does not estimate indirubin in the presence of 
indigotin. With a view to dettwmining the effect of this 
sul>stance on the determination of indigotin. a similar 
series of exiwiments to those dosoribod for tracing the 
effect of indirubin on the permanganate method was 
carried out, and the following results obtained :•** 


Percentage, of iTidigotin in mixture. 


By calculatimi. 

By experiment. ^ 

' 1 

Percentage error. 

1 

96*6 


99 

1 

2-5 

94 0 

1 

90 


50 

89 0 

i 

90 


10-0 

—..... - - . - 




L_. —...... 1, .1 


The error due to indirubin is thus in every case equal 
to the amount of that subslanco added. The end points 
in titration were fierfectly sharp and the solutions obtained 
at the conclusion of the ojieration of a brownish*yeUow 
colour exactly like that obtained when pure indigotin is 
estimated. It is evident, therefore, that tb^ method 
determines the two constituents simultaneously. 

To confirm this the method was applied to a specimen 
of pure indirubin (N»10*06 per cent., corresponding to 
04*273 per cent, indirubin), and was found to show a 
content of 04*5 per cent, indirubin, coinciding very neariy 
with the truth. 

Titanoun chloride *»Thls method has recently 

been described by Kneoht (J. Soo. Dyers and Colouristo» 
1005, 21. 202). and depends upon precisely the same 
reaction as the hyposulphite method. It has the advan* 
tages over the latter method, however, that the solution 
of the reagent is more stable, the standardisation Is more 
easily accomplished, the end point in titration (using 
Grossmann’s method of purifying the sulphonlc acid 
solution) is Bhar|)er. and the solution may be titrated 
warm without any ill*effect. The method gives correct 
results with pure indigotin, but, as is point^ out by its 
author, no clear end point in titration can be obti^d 
with an impure indigo unless the solution to be titrated 
is purified by Grossmann's method. The results obtained 
are therefore subject to the same errors as vrt have show 
to be inherent in this means of purification, but these 
arc small when indigos of average quality are dealt with 
(see table, page 734). The effect of starch and j^uten 
added as impurities to pure indigotin is shown m the 
following table;— 


Percentage content of indigotin in mixture. 


By ealoulstion. 

j By experiment. 

PnoenUf. mot. 

74*476 1 

t 74-M 

' 4M85 

49*65 1 

! 49*7 

0*06 

24*825 1 

1 24*88 

0*055 


The error introduced by these impurities is thus very 
slight 

We have confirmed the author’s statement that this 
method determines indirubin together with Indigotin^ 
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Ibaviiig obliged bj its use a precisely ttmilar set of figures 
'to those above showing the effeot of inidlmbin on the hypo^ 
sulphite method. Indirubln is also correctly estimated 
•alone. 

Aeeiie-gvlphuric acid method. —This method is founded 
on the formation of the monosulphate of indigotin in 
■glaoial acetic acid solution, its hydrolysis by pouring 
we soluti<m into water, and weighing of the precipitated 
indigotin as such. The method of formation of the 
monofulphate was first described by Binz and Kufierath 
‘(Aonalen, 1902, S25, 196), and its applicatimi as a means 


Thtn in^ruUn it partUUr, hut not wholly, esti* 
mated by the method, being scuuble to some extent in 
dilute acetic acid; correct results for indigotin can, 
therefore, not be obtained in the presence of this con¬ 
stituent. 

Ap^ication of the methods invcitigaUd to eemmereud 
indigos.^ln the following table we -have summarised 
the results obtained in estimating the indigotin content 
of six typical Bengal indigos. All the results are expressed 
on dry material and are the mean of duplicate experi¬ 
ments. 


Fermanganate methods. 

Beduction methods 
using Urossiuanu's 
of purification. 

Acetlo-sulphuric 
add method 
of 

MOhlau and 
Zimmermann. 

Sulphosation by Eawson’s method. 

Sttlphonation in 
boiling water- 

Furlflcstion of 

PurlOestion of 

Purlflcatlon of 
solution by 
UroMmsnna 
metlUMl. 

bath and purl- 
ftoation of 

4a 

method. 

Tltanoos 

solution bv barium 
ohionde. 

solutiou by 
barium suipiiate. 

solution by 
barium sulphate. 

chloride 

metliod. 


I. 

76-14 

77*26 

77*26 

77*0 

76*26 

77*09 

76-8 

U. 

68*81 

70*81 

69*71 

70*6 

70*26 

60*77 

70*0 

111. 

68*61 

69*11 

68*81 

69*8 

68*06 

68*99 

70*87 

IV. 

60*96 

61-66 

61*26 

62*4 

61*68 

61*41 

62*86 

V. 

64-82 

65*53 

54*02 

55*8 

64-32 

54*68 

56*8 

VI. 

46*67 

47*08 

47*08 

47*2 

47*01 

47*3 

46-4 


of analysis by MuhUu and Zimmermann (Zeit. Farb. 
Text. (%em., 1903. 10, 189). Bloxam (^oc. ci^.) shows 
that a method of quantitative analysis of indigo cannot 
be founded upon the use of the mixture of acetic and 
sulphuric acids used by Biu^ and Kpfierath, containing 
five parts of the former acid to one port of the latter, 
umoe the product derived from a commercial indigo by 
uouring the solution obtai||ei into water is not pure 
Indigorm, even after thorough washing with alcohol. 
Bure indigotin is, hqwever, pbtained .if a foirlv imre 
specimen of indigo is used as a starting point. We have 
confirmed these observations and have experimented 
with the-modification suggested by Mhhlau and Zimmer- 
maim (loe. cif.), which mainly consists in using a mixture 
of acetic and sulphuric acids containing only four f>arts 
of the latter acid to 100 of the former. We have found 
^tibis method to give correct results with pure indigotin, 
smd with indigos showing a content of over 90 per cent, 
of this constituent, the precipitate obtained containing 
over 99 per cent, of indigotin, as has already been shown 
in desoribing our methods of obtaining this substance in 
a pure condition. In dealing with commercial indigos 
the operations of sulphate formation and hydrolysis 
amst'Oe repeated many times before pure indigotin is 
obtained as a precipitate, and the manipulations necessary 
ace very liable to lead to errors, which assume a consider¬ 
able magnitude when oaloulaled on to the small weight 
of substance with which it is requisite to work. We 
have fouxxd that as much as 0*25 ^m.'of indigo''caD be 
M^y dealt with by this method, using the quantity of 
mixM acids recommended by its autiiors, but it is not 
advisaUe to exceed that amount. The precipitates 
obtained should always be thoroughly washed with alcohol 
to remove red impurities which are carried down with the 
ind^tin. In the analyses of commercial indigos by this 
method, given in tablealmve, those precautions were adopted 
and precipitates ultimately obtained showing a content 
of per cent, indigotin by titration with permanganate. 
The procedure is, however, tedious, and the meth^ does 
not recommend itself. 

Sffeei of indirubin. —A set of experiments, similar to 
those carried out to trace the efiect of this constituent 
on the other methods of analysis, gave the following 
resnlts:— 

Percentage eonknt qf indigotin , in mixture. ‘ 


By oakmlation. 

By experiment. 

1 Percentage error. 

' 96*5 

»7*65 

1*86 

; Vil. 

ft5>4 

1*6 


8-«» 


The table shows that fairly concordant results are 
obtained with all the methods investigated except that 
in which barium chloride is used as a precipitant. The 
permanganate methods are a good deal simpler, and 
more rapid in execution than the reduction .or gravi¬ 
metric methods, and we were unable to find anv superiority 
in the sharpness of the end point when applying Gross- 
mann's principle of purification to the solutions titrat<ed 
with permanganate, whilst we have shown that the use 
of oaicium carbonate, besides requiite|f more manipu¬ 
lation than that of barium sulphate, involves a small 
error. Purification with calcium carbonate is essential 
to reduction methods, and one of these should be used 
in estimating indigotin in indigos containing indirubiHf 
the latter constituent being then separately determined 
by a special method and deducted, ror all other indigos 
the highest accuracy is combined with the most rapid 
working by proceeding as follows:—9-5 grm. of fin^y- 
powdered indigo is juaced in a small, narrow-neek^ 
stoppered bottle, and mixed with a few Bohemian garnets ; 
20 o.c. of pure concentrated sulphuric acid are added, 
and the bottle, with its stopper removed, placed in a 
shallow water-bath containing just enough water to cover 
the depth of acid in the bottle. The bath is now brought 
to the Doil, and when briskly boiling, the stopper Is replaced 
in the bottle, which is shaken periodically for 15 mmutes. 
At the end of this time the little is removed from the 
water-bath, and allowed to remain in cajd'water^V^th 
its stopper removed until the oemtents are cool. These 
are then transferred to a 500 o.o. flask in which 10 o.c. 
of a 20 per cent, barium chloride solution and suffiolent 
sulphuric acid to iweotpitate all the barium has previously 
been placed, and the whole made up to volume, well 
shaken, and set aside for the precipitate to settle for one 
hour. An aliquot part of the supernatant liquid is then 
titrated with approximately K/60 permanganate, sjid 
the result calcumtod on the basis that 1 o.c. N/60 per¬ 
manganate is equival«at to 0*0015 grm. indigotin. 

The determination of indigotin «ii indigo»jfiilding 
pUtiUs.^Th.e work now in progress in India on the im¬ 
provement of the cultivation and manufacture of indigo 
has rendered it imperative that a reliable method of 
estimating the amount of indigotin a mven plant Uoapable 
of yielding should be available. Such a method was 
Revised by ^wson in 1900, and an aocount^ollt pul^hed 
in his ** Report on the Cultivati<Hi and Mmiafaoture oi 
Indigo,** in 190A The method consists in extraotiiig 
20 grms. of leaf (in which all the oolourWieldiDg prineiifie 
resides) with boiling water, strainiu on tiie maves, and 
preoipitatiag the indigotin from'^Nm^sohstioa of ^ 
j^oitide so obuined by the addition of 5 o.c. of hydro- 
%iorio acid (oontaiidng 20 per oemt. HQ) and 40 o.o. of 
a 5 per cent, solution of emmoninm pemlpbete. Tim 
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BLOXAM-AFiffi5fSl8’'ii3sP lilItttOb. 




powibte to develop ml aoouMte method of amelyeie fw 
« 0 H> mn ladigotin md ornde in^go, thwe would Wome 
a la^e amount of information for plantora and 
dyer* ntlng plant tndigo. . 

■' For Imre wa* materiiu on which eould be determined the 
daily yield of imligOtin. obtained in an ordinary factory 
from ioio^k weights of green plant, throughout the period 
of numu^bare; and. in addition, the rcauhe attained 
hv tite of manures upon the experimental plote at 
l)aleii|tkhv8eral. 

In oraer to be able to judge of the accuracy of the 
method* already in existence for the analysln of indigo, it 
wae abaolutldy necetwary to be able to prepare pure 
indigotio hlf'qttantitv for use as a etandard. iS<>e thie J., 
JWW, 746«~747). Two methods were available for thw 
purpose 

(a) Hecrytt^dXUalion front ntVrof>en 2 enf'.<>~ThiH ittoccss 
proved somewhat laborious, koiuo ^0 grms. only 
being obtained after a week's work. Moreover, 
later experiments tended to throw dnui>t on the 

C 'ty of the product obtained by this method. 

ifmtion vnder diminiehtd presmirt ;.—This 
method haa alrcadv been l)riefly described 
(Chem. Roc. Trans.. 1005, 87, 083). A slight 
modifioation was now made by immersing the 
Jena flask in a bath of fusible metal, the level of 
the fusible metal just coinciding with the upj^er 
surface of the indigo within the. flask. A square 
of asbeatoS'cardbdard was so arranged that 
the portion of the flask, between the level of 
the fusible metal and the asbestos-cardboard 
was raistKl to such a temtierature that only 
indigotin vajtour was there present, and this 
zone of the flask remained quite clean at the close 
of the operation, the sublimate being deposited 
in the upper jmrtion of the flask above the 
asbestos card. 

Bublimatioii was observed to oorntuence v’hcn a 
thermometer (filled with mercury under presHure 
of nitrogen) placed In the fusible metal indicated 
300® C., the sublimation being finally effected 
between 870® and 390® C. The sublimate was 
beautifully erystalline and quite pure.* TliiK 
statement is considered necessary, as Knecht 
states (J. Roe. Dyers and ColouristH. 1W)4. 
80. 97). “ Without going into any detail 

with regard to the work we carried out on 
this subject, I may say that, of the various 
methods of purification tried, sublimation under 
rwluced pressure, though yielding large crystals, 
gave the least pure product.” 

In thi* fashion indigotin can be obtained in any desired 
quantity. Using the “ B.A.iS.F- rein ” as source, ioo grms. 
lan easily be iweparod in a day. Examination and 
inalysis simwed : (o) That it contained no ash ; (6) that 
t oontaiuod no impurity which could be removed by 
tolv^ts ; (c) on analysts it yiehied theorulionl figurt's 
vhen tested by the mbthod.s of analysis later described 
n detail (see p. 741)> 

kfH RXAWntATION OF TMB PRArnrAllIUTY OF THE 

liaTscons which havi bbxk rAorossn for thk 
o» Ismoo. 

iBettum 1.—Mtlhoia involving Ike of ■potaeeinm 
, permanganale. 

Tbif method, originelly Introduced by Mohr (Singl. 
IT-t oxtud). 363), haa beat modifled by Rawwin, and 
iai bm examined oritioally by the preaent writer (Ohem. 
ioo. Trap*., 180B, 87, Altijough thia method may 
M of uee for oommeroial pffijxilea in determining 
ihe nelwtivo ittsrila between two eamplee of indigo, it i» 
renetnlly admitted that the proees. oannot, ae it eiaoda, 

• *0 #e Chem. See. Pnw., itW, 80. 18«, <mC In the full 
aj^iajam.JM. tnim. Sk eWmed, 

ttwntar el ntodiwtlea el pntetndliiatti to iwllniMleK awdaecrlbee. 

' oer hw, however, rengthr bmidleemerel '• The Moleoalar 

la wMeh the agthm ahewi/lu gnMmd Mm MdfiMln li 
aMmMdn ol the tefllMa nataml ftadvet 'tnder mWnlihei 
uMear*. and lubjeeied It to analyal,. '< 


be .i|i||id for eoourate dhtentdiittidii Of' the ’ 
oerlSati^ df a erode indito. 'fBee Alto' thk X, 18M, 
.747.) %« atntement is emltofidt oaif • erittenl 
ezadtinAtton of the improvement And^tad Ito ltawean 
Mid %y Qroestoann. A ManueljCDyeidj," Kiteelit, 
Baweon and Lowonthal; Orifiin, AsAidiMl, Iwl. "An 
Improved Method of Indigo-teeting,*’ QrwjeAann': Bile 
J., 1905, 308.) These prooeaaea, althod)^ llO ddlfbt 
effecting a clearer end-mint of the reoetMai,, (iBtaQ at Bio 
aame time loaaea of indigdtin ; for tiie jn^ecipitatee given 
by barium chloride and calcium oarbrnii^te, peapeotweiy, 
are always blue coloured. Feeling that tola migmf m dne 
either to some error in the manipulation, or to aotne billt 
in the process of sulphonation, it was decided to pirepare 
the various sulphonic acids of indigotin in a pure oonditlon, 
and to study the behaviour of their barium and palolam 
salts, for it was considered probable that failure was due to 
the degree of snlphonation being too low, In this ease 
it might be possible, at a higher degree of sulphonaBon, 
to throw down the impmitios by the action of oaloium 
carlmnate without loss of the indigotin Content of B>e 
Koliition. 

I .—Preparation of Polaaeium IntligotinmanoavlfAtMatt. 

One part of indigo (B.A.S.F. rein), 20 parts of sultdiurio 
acid (100 per cent.), and 10 parts of treated pure sand, 
were thoroughly mixed together, and allowed to stand 
for about one hour with frequent stirring. The progress 
of the reaction was tested from time to time by tnns- 
ferring a drop of the mixture into water. When a violet 
solution was obtained in hot water, the whole mass was 
poured into water, cooled, and the precipitate filtered 
off and pressed on a porous plate. It was then ro-dis- 
solved in a large volume of boiling water, and the 
potassium salt precipitated by the addition of potassium 
carbonate. The salt could not be obtained in a oryetaUino 
form, but it was purified by repented solution in boiling 
water. On analysis, 0'3018 grm. of sulphonate gave 
0d)050 grm. ]s>tasaium sulphate, 

K=8*74 per cent, (theory = 10-2fi per cent.); 

0'2213 grm. of sulphonate gave 0-1396 grm. barium 
sulphate, 

S —8-50 per cent, (theory=8-42 per cent.), 

Indigotin could not be determined by titrhticm with 
potessinm permanganate owing to the slight SolnbUity 
of the mono-Bulphonie acid. 

n .—Preparation of Pnlaeaium Iniigotimiienlpkonate, 

6 grms. of “ indigo ^.A.R.F,,” 120 grms. of SHlnhurio 
acid (06 per cent.), and purified sand, were heated in the 
water oven for on hour and a h,dl, the product was mured 
into water, and the sotution filtered hot. To the Mtnte 
potasnum carbonate was added until the potassium 
suit was nearly all salted out. The temperature ol the 
mothor liquor woe then raised to the boiling point, when 
solution took place, and on cooling the olsulphonate 
separated as a crystaliine precipitate, which was (^)eet«d 
on tlie filter pump, and washed thoroughly, first with a 
solution of {lotassium acetate, and then with alcohol. 
It may bo further miified by redissolving in boiling water, 
oooling, filtering on the precipitate and washing aa before. 
As a result of analysis 0-3190 grm. of (ulphonate ggfa 
0-1029 grm. potasBum sulphate, K>-14-46 for cent. 
(theo^-= 16-6 per cent.). 

O^Im grm. of ‘ sulphonate gave 0-3864 grm. fwrium 
sulphate. 8“ 19-83 pet oest. (theory«il2-S6 per cent.). 

Titration of indigotin by pevmanganate gaye Si 4)6 
jwr cent. (theQry«i82‘2 per cent.). . , • 

‘Ilt^Breporaiifln ef FMp»«6iim jMigotiiUriitid/Aiinalg. 

.;W gnns..^ “intliad ‘hadtm 

sid^uiio aiAdi(t6 nw'dA'S&Vittd'^iirltafii'Af pot^M ’' 

‘ JToeedppg. i6bT t®6. gntf-, Al Ahp ■ 

^oneto. IVfiAwitna nniud- 

l!|he well bora ho4.w»ter tii velcy tfitikfite nMetT thus 

■Be 








4^.,jpCT otut) 





i»t» (n» infflgotl« per- 
p«r emt (tbMtp" 



<9'ftiliMrivm InUfotiiiuttiitiUiihamie- 
i pna, of “tedtgo j.AiS.T.,*’ were etlrred Into n peiite 
witb leod Hid e few (jubic oentimeten of iOO per cent. 
Mdphnrto eaid, to thii wee eddod 6n pm*, of CO per cent, 
furnag ulpbiirto aoid, and tbe whole heated to 110° C. 
hk hHf M hoitt with frequent atirring. The method 
of ia^idon and puriSoaiion of the sulphonate ia the aame 
aa that adoptra for tbe triaulphonate. PotBaaium 
indigotintetraaulphonate oryataUlaea exceedingly well 
(roio hot water in fairly large tranaparent red cryatala. 
O'SiM gnn. of the aulphonate gave 0-1201 grm. pDtaaaiura 
aul|>faate; K=20'8 per cent, (theory=21-2B per cent.). 

0-2982 grm.j^of the aulphonate gave 0-887 grin, barium 
auMate: S>»17-7 per cent. (th60ryal7-4 per cent.). 

ImHgotln by titratioB with permanganate gave iudigotin, 
W-7 pet cent, (theory—8S-16 per cent.). 

OoaMiatu utultr tehich the mlphmifltion o/ pure indigotin 
can he ejected without loet. 

It waa now conaidered neoeaaary to determine whether 
loaa of Indigotin waa involved in tbe proccaa of aulphonation. 



^ w’tuif'#1 

a . 

'for the %utea givw te ’^e.l<ib«|^ yhie'imiwd 
nor* indvdfln, hoteaa wUbx|iuihiteed‘«a tMlnffl' 
raming mdwBie add fdt %te0-4itMthn ateli 
97”<?. 

In the preaapt aulphonatloh i , .. , 

plaotal in a’amall beaher, wav'fhWt/'tdged'l'tiinh' 
(purified by exhauative traatmont at the hpilra 
with atrong anlpburic acid, add a'teace 
to remove iron and organic matter, and fitaaify waidiea 
and dried at 140° C.) and then treated j|riffc',abtd'and 
placed in the water oven, the migtun Mug ttlfMd at 
regular intorvaU. In thia way, pure Iddigmiil eW' be 
converted almoet entirely into the tetraitel^eaio aild In 
half an hoiu- by treatment with 90, Pet 0*Hlii MNf 
Bulphutio ^id in the water oven—^Hid thla vfiljkoiit mm. 
In the caae of pure indigotin, abide at gaee^t ftriM^ 
than 20 per cent, fuming do caum deobsiptftttin' 
tbe duration of aulphonation ia thme-qiHvtm of iM hihlir 
at the temperature of the wotor ovoh, .' ■ 

Later experimento ahowed that tentpamwet fctWba 
that of the water oven gave riae to' eOMddetabb" IdlH 
where fuming acid ia used with pure indigotin (a. 
P-7*l). 

The following table abowe aome of ^ aonditiotta 
under which a loaa of indigotin may be tspeoted on 
aulphonation-.— 


Sulphomlion «/ crude Bengal indigoi. 


Mode of Sulohonittlon. 

« 

i Iudigotin cryeiahlMd from 

1 Mitrobeaune. 

, Sublimed indigottn- 

Permangaoate 

UMd. 

PercHUtaM of 
indiguttn. 

Permangnata ; 

PBroMtwe 

t8°t per omt. (umln(( Acld’- 

1 hour »t »r C.a. 

c.o. 

e-c 1 
'e-o 1 
,8-Be ‘ 

I 0.0 1 

per cent. 

UOO I 

1 W‘r; 

«.o. 

p« unt. ' 

SO per onat. lumlnff noid— 

< hour tki ©7* C...... .. 

1 hour at 110“ C... 

8 bourn at e?” c . 

0°0 

100 

• iiH 

(9-0 f 
< «•» [ 
i 8°e i 

fitSS ‘ , 

’-'m' 

80 per cent, fustlus arid— 

10 mliiutM at 07" C. 

to iiUoutn at 07* C... 

S-flO 

1 

90 

00 



»7 per eeot. fiiminir acid— 

t bont at 07" C.. 

- 

_ 

- 8-HO ' 1 

.. 

W-J **■(» 

^ ' i: 


For, if aulphonation could not bo oilected wittiout Iokh, 
th^ it wouM be obviously uaetcas to try the Urossmaunor 
other modea of removing the impuritiea from crude indigo, 
as the fault of lois on aulplionation would be a vital one. 
The only detailed information on thie subject seems to 
be found in a paper by Wangerin and Vorlgnder on '* The 
-Titration of Indigotin with HydrosuipWto.” (Jieits. f. 

' Vtgrhoh-nnd Textiiehomie.. 1902, 1, 281.) These authors 
elate that 80 per cent, eulphmc add does not aulphonate 
Indigotin, even when ua^ in great excess. 

The oranary conoentrated (9* per cent.) acid, as ia 
wed known, disaotvea indigotin without leaving any 
’'tiMao. Wtb lufBetent ahaung, half an honr'e heating 
at l()(f vuWoeei-wlth -Kl volnnuia of 94 pet cent, or 
etrcmgier ndd for ffdphbnatiMk. The authora then pro- 
deteemlna hr 9dtii hydreeidphiu now 

' itin l« Vxit hr imidatiQn ih: eulphoitetiog with 



Sufficient pure indigotin waa snlpbouated-lqf .tOO pAf?) 
cent, sulphuric add to just colour the liquid, thO poloiaed 
liquid was then kept at a touperature betting iSV*-— 
1()0° C.. and a current of sulphur dioxide (dried, 
of concentrated sulphuric acid) passed ti^ugh ^ OOa 
liquid. No alteration or diminutiiw of oolipt^ 
served after the gaa had passed for one Ij- ■ ' 
was established tl»t there waa no fear of tt 
by the evolution of eulphur dionide in eOM 
gas being without action on the aulpUhif 
presence pf concentrated sulnhurii) gold-, 
are not iM> highly tqlphgnatea. as te v piMe | 
acted qn by add of the san^ etrspgtii.Jtit ;ti 
of time.r^Wt thp pamo' ’ '' 

dyt^^», W cmtywW 

not ^ In^ 



















aoM> 


;js.„i;#xy e^qaffla d in the cam of omdo Indigos wM 
;■'’ 'WjJPjgW' the coowc fOi thioUtHMif AxpnixDent* 

^opt^ of tijo^potaasittse tatrttttiBjifitt- 
the anidyiia of in rfig n. 

AetiittI' of ^ tri.^ and (ttrchsvlphonie acids of indigotm 

on ealaum carbonate. 

^3Tiem acids ami their potamium salts having bven 
I^TOrM.And the eonditions ostaidished for sulphunution 
wwiout loss, the way was now clear to determine whethiv 
Urossmwo* Jiro^esfl could bo safely omploved, Kx- 
pmmente showed, however, that the disu^honlc acid, 
M prescribed concentration 

U t welded the bhieealeinm salt as a precipitate— 

butiihe soIuUons of tri* and U>itra*Mulphonio ncids, whoa 
treated eimdarly, yielded no preoipitatos. Hero then 
sefmjd poteible an application of GroHsmann’a niPtlio<l 
for the purifioatmn of crude indigos after eulphonation. 
If'** » ^ snlphonation were carried os far ns tri¬ 

or tefcra.suiphonAto. B«it again disap|>ointmcnt waa 
exp^no^. On sulplumating crude cake indigos with 
furaing snl^muno acid ot various strengtha, the red^totra- 
sulpbonato) product was obuinod (see iweccding mge). 
ISut now a new difficulty erow^ for, although no pro- i 
oipitation was now observed of the blue cHlcium disul- I 
addition of calcium carbonate, much leas • 
of the impurity was removed than when a lower degree j 
i sulphonstion was efffw?led. Ho with regret it was 
determined that Grossmanirs method could not be 
employ^ in the puritioation of crude indigos. 

At this stage the atithor was driven to the following i 
^elusions as to the applicability of the iieriuanganate ' 
proees* to the estimation of indigotin I 

^ , (1) It can only he usedfor theeatimation of absohdely I 

pure indtjgotin. Kvoii in the case of svnthetio imligos ' 
the impurities are estimated, wholly or in part, and the i 
results thereby obtained are too higK (v. p. 730). 

(2) Its application to the analysis of synthetic and 
crude indigos is not iiossible. at this stage, for tlie I 
’'Jf'"® i prooesBOR recommended for preliitniiarviairifica- 
Won of t)ie orudo indigo fail in the following resiwots 

<«) They foil to remove the impurities completelv i 
and too high results are obtained on titration, i 

(b) Whilst impurities are removed, indigotin is also I 
thrown down, and the results of titration arc 
too low. 


, bweyer, • most valuable oae.^ ibor it 

xuooass, as «!' ac^ot to th* ptow 
^or% to be desertbed. 

I l^fcoe, dealing with pnr® indigotin only 

I ^ question o# the pombility « nconrate 

J tit^um trichloride of syntliCtical and crude 

^ant indigos), it appeared from the simple det^ of *^6 
I ®y Knecht, that the waotion was a ouanti* 

I tauve one, free from oomplteations. It was fbuhd, how- 
ev^, on investigation that the quantitative reduction of 
tnoigotm deixmded upon two main factors t (1) the 
relative concentrations of the solutions of indigotin: s^ 
titanium trichloride; (2) the relation of tartam acid to 
mineral acid preeont during the nnluction. Hils iii made 
clear by consideration of following experimental— 


! (1) liifi%f‘.nce of tbc relative eonce.rUrations of the soltdidm 
i of indigfitin and of litamum trichloride. 

The reaction i» not a quantitative one under aDL con* 
j ditioiw of ooncontration, 11 relatively weak soluWons of 
I indigotin are used, then the coiiHum))tion of titanium 
I trichloride is greater, than that demanded by theory 
tor the indigotin in solution. There is probably a reduo- 

X ^^®,^tidigo-wlute stage, due i-o local oxceases 

ot titanium trichloride. Knecht oiuployod an indigotin 
Knn ? couoentration of 1 gnu. of indigotm in 

500 O.O., and the titanium trichloride about twit-o as 
strong. Tbeso conditions, for the soleotion of which, 
however, no reason is given, only give accurate rcisults 
when certain precautions are adopted. Thus, though not 
apparently rocognisiKl by Knooht, it is absolutely necos- 
sary ^ order to got constant and quantitative results, 
to adjust tho proportions existing in the solution between 
the mineral acid and tartaric acid, and tn add the titotuum 
trichloride slowly,drop by drop, and not in a constant 
tU *t^* keep the noak constantly agitated during 

Haring ascertained the conditions for accurate deter¬ 
mination of indigotin at a concentration of 1 gnu. per 
c.o, of solution; the effect of different concentrations 
of indigotin was determined as follows:— 

In o^er to make the tost as consistent os possible, tho 
indigotin solution f>itrate<1 in each case was that 
oontaining for each dilution the same amount of indigotin 
m solution and tho same amount of acid, tnz .:_ 


^XQTtOM ti.-—J^«timaiion of indigotin by means of ^tyrintum 
tr%ehlor%dt. 

This ro»tood already keen 8 uoc6hk(uI1v employed 
^MialysU of other eolouriiiK nmttorH. 
and lie employment reromnionded in the rose of indieo. 
S? ^!**'‘*' Knecht desoriliw fhe method for 

tteji^mation of ludiRotin by titaninm trichlon.lo.t l.nt 
"J'l****» yJW'f If i» not iio«»ible <o apply thiB now method 
S n»tn™l and artifloial intfigo. In hk i)a,)or 

!<(>«. ed ), however, Kiie< ht claims to have been 
KW to apply the titanium method with sucees. to the 
of indimitin hi crude indigo. Ho state* that 
St Si I*“ *° V? making use <d flrosemann’s method 

. °‘'***” na'nnnn oarhonate and 
the nitrate. 

JtLl't o* »*pMiment» jJnade, and of which an 
MseOTOt toll^lg tte author «krti»ot agree that the method 
by Kneoht ,igSr»| it stand*, anitolde for the 
eatimatwn ««igotin in erode Indigo. 
Hi* kaggNtlon a rmns^jl^isa Wohlorid* fot £ . 


i ^ ‘■•n- = i» O'S grm. indigotin + ^ of 10 o.c. 
j Bulphurio acid. 

j (B) 60 0 . 0 . ^ ot 0'5 arm. of indigotin + of 10 c.o. 

I snlphnrio acid. 




(C) 100 C.O. = J of 0-26 grm. indigotin + 4 of 6 c.o. 
sulphuric acid. 

(U) 200 c.o. = i of 0-26 grm indigotin + i of 6 o;o. 
sulphuric acid. 

So that every titration was a cediiotion ot 0'05 arm. 
indigotin in presence of 1 c.o. of sidphuric acid (100 per 
cent.) and of 4 grms. of neutral sodium tartrat®.! 

On titration with titanium trioMoride, the foilowing 
results wore obtained;— r-w. 














rjJfiWBft':' 


''CjaBceBtn^ .(it la^figoHn. 




C.—KW M. Qf 1/2000 + 4 gmu. fodlum tirteak.j JHa! 14*0 

I li-7 J 

n.—soo C.6 ol 1/4WW + 4 gnm. KHllnni tntraU. ■{ 15<* } i(n 


Imwi. 


A**—** M. M l/MO + *»nai; «edi«n tortrsta ... 

fi.-HW *, 0 . «I 1/lOM + t (rna. xMliuin t«rtr«t<.. itt*?!’ H-n 

( 15-9 

■C ,—MO *. 0 . i)f 1/2000 + 4 0 ( 101 . Kdliun tartoate ... ) li-lt ISm 

I 14-7 


/Wtu be eeeD from the reault* juat given tha.t the 
mroentoge o{ indigotin obtained inoreMeH lui the aaiution 
hoeoBwa more dilute, and, moreover, that irregularity of 
the reading* ia apiiarent at greater dilution*. Thi* 
irre^arity i« due to variation* id the rate of addition 



j.* 

'i# ’ 


--’■m -•uaaMwawian wuu i.aw KUUiVtUil 

of ^ tiUwuwra triohlorido, which, aa might be oxwoted, 
hw a. greater effect on dilute tluwi on concentrated aolu- 
tiona. 

Even at a concentration of 1/1000 the rate of addition 
of the Utanium trichloride solution is an important factor, 
ae the following results show:— 


of titanium trichloride. Before the effect produbeH hr 
the presence of an excess of the tMkmte .^QUtiiL 
several analyses of pure indigotin had dvntt aalttia 3 
103*0 per cent, 107‘6 per cent., Ao., bnoaweikM 
amount of salt had been used for huzo iittl- 

phunated with different amounts of aoidL I'hta^ffootk 
sliown by the following results > ¥ 

I grra. of indigotin was sulphonated, witit SO '&o. vaf 
sulphuric acid (fuming 20 per cent. SO>l.'4o» Mf' '«a 
hour in the water oven, and subseqnetftty ttwll 
600 c.c. . ^ 


Conoeotraiion. 


Indicated 
per cent. 


JS drops per sec. .. 
K’ontiiiuous stream 
js drops per sec. .. 
i Continuous stream 


It was thought at first that this increased consumption 
on dilution wa« duo to the dissolved oxygen of the water, 
and. undoubtedly, that accounts for a small fraction of 
the error. Thus it was determined experimentally, that 
the dissolved oxygen in 300 c,c. of distilled water was only 

X ivalent to 1 c.c. of the trichlr»‘ide; so that (o. table 
ve) 25 0 . 0 . raO'OU 0 . 0 .; this would cause a rise of 
only 0'5 per cent, when oomf)ariug 25 c.c. of a solution 
1/500 concentration, with 00 c.c. of a concentration of 
1/1000. That oxygen solution cannot account for the 
total ewor is shown by the fact that, if the titanium 
trichloride solution is correspondingly diluted, the results 
Iwoomo quantitative again, though the burette Headings 
are more liable to variation. Indigotin solution at a 
concentration of 1/5000. and titanium trichloride corres¬ 
pondingly diluted, gave, as a moan of three readings, 
09-7 per cent. 

It was finally determined that the most suitable oonoen- 
tratiqp for the solution of^ indigotin was 1/600, the 
titiyilura solution being of about the same strength (N/CO). 
This solution can then bo used on pure imUgotin and 
^4^ crude indigos without introducing any error, for a 
crude indigo (of 50 per coni, indigotin content) would 
become, on making up for titration, 1/1000; and tJie 
reaction is quantitotive when the titanium trichloride is 
nqt more than twice as strong as the indigotin solution, 
provided the titanium triohlorido bo run in slowly, and 
the flask constantly shaken. 

(2) TAc relations iMtcA mast exist between tartaric and 
the fttineral acids. 

^ has been stated by Kuecht (loc. cii„ 1904), if tbo 
reduction of ^digorinaisulphonto acid by titanium 
tiichloAle is affected in pr^ence of, mineral acid, the 
sowtaon wras green, and no definite end point can bb 
deterndnod for ^ reaction. The addition of aidte of i 
tartaric ^d he flnai effectual in rendering ^ end point 
quito definite. Kneoht uea4 for ihia puinKise Boohelle 
hut, dwhig .to thojMolifbi&^ eff % acid, 
ih rinArabU: 

eMtt la sBteAduced it exMiM aT .2««^ 


yohime of Oonimmptlonl IndlCAtsd Aoftmil. 

iDdIgpttn 9‘^lum of tttsDlum pet cent, oc perSKbf 

Koluboii. tartrate, trloluoride. | indis^ttn. tnifiibttni 


c.c. 

Ko end ]>olnt, merelv 
13‘S6 100*9 

101*4 

1.3-C6 102*2 

tS'dS 102-8 

JS>g5 104*0 

18'0 104*5 


So t!i»C every 23 o.c. of the Iraiigotin »olution ueed 
(containing 1 o.o. acid) tequiro* 4 grawr ol iwraial 
«oduim tartrate to ^ive quantitative rean^ ^ban titnt^ 
with a solution of titanium trichlorido oontaining 1 e.o. of 
ooiioontrated hydroohlorio acid nor 50-«.«. of aoluttoa. 

The nodiiim value of the aeid in the 26 o,e. of the aoln- 
tion of indigotin (used in the reault* shown in the table 
above) i*. in terms of normal sodium tttteate, equiil to 
<•9 grm*. of the salt. Ko that the requisite for 

accurate titration, at this ooncentratfon, are ‘not the 
addition of an amount of the neutral aidt eqnivlMtt M lOw 
aeid, but rather leas of the tartrate. In uting 
in general, it is therefore necessary, in .o>^ur-‘,M <.iMuS 
quantitative results, to ascertain the amaOeat iMtdnxft at' ’ 
nonnal sodiuin tartrate necessary to irive a 'lAira tM.'' 
point, under the given condition* of atmihonntiwhifS 'tlf 
acidity of the solution of titanium triohloiriile, ahd>1h«il th 
adhere to these conditions rigorousivi A tether daltohf 
attends the use of sodium tartrito in iargb (nian^n 
espeoirily when added to a oold sohilton 
It tends to salt out the sulphonie aol^ aiid. 
whs® the reduorion appears to be oontwte, Mi 
inapeatioo bte maasea of' the tolted-oiA Wijtega}!! 
can be seen tn the flidd. wbieh have eahaped 
jwe tew4«% dii»«a»taR, & tide fadii# to# 

hre‘tMHilto;am.<4*totiMd,'' ' ; '4''. . 

- tor adding^'A; 

»t«'a4d'Hied, for- 















7«a 


BLOXAM 




ahouU be added to the hot xdation ot the eulflhaido M{d.i> 
about'to be tittated. When theoe two fnndamentei oon-' 
dMOtUt had been deterMlned (or the quftntiteBve intm* 
eotUia of indigotin with titanium triohloride, e,g., the 
idethre oonoeutretione of the lolntione of indige^ end 
titeninm triohloride. end the reletiiEnu wfairii muet exUt 
between terteric end minerel ncid during reduction, 
exo^ant figures were obteiaed on sulphonsuon of pure 
indi((otin, thus, in sequence, 99 per cent., 100’2 per cent., 
end lOOd)! i»r cent. It mey be stated here that all the 
(oregoiiu results bare l>eon obtained on pure indigotin, 
prepared l>y sublimation, under diminish^ pressure, as 
stated at the eommenoement of this paper. 

Several other organic salts were employed in place of 
normal aodium tartrate. The free acids of oxalates and 
aoetatos proved to be too strong to give the yellow 
ond^pdlnt. Sodiuui citrate, however, was found to work a» 
well as the tartrate. Citric and tartaric acida have the 
same conduetivity, and are therefore of the aamo strength. 

Vh of titanium trieUoTiik lor tke eatimation of indigotin 
in crude indigna, 

Titanium triohloride was tried by Knecht (J. Boo. Byers 
and Ool., 19(M, SO, 08) tot the earimation of indigotin in 
natural and synthetioal indigo. He states, “ 1 was much 
dlMppointcd to find that the impurities present marred the 
delicaoy of the end-point to such an extent as to render 
the method quite unroliahle, and further work on it was 
conaoqiiently abandoned." In a aubiequent paper, how¬ 
ever, (J. Soo. Dyers and Col., 1908, SI, 292) ho withdraws 
this opinion, stating that he has applied Grossmano'i 
method of purifioation with calcium carbonate with success. 
“By adopting Grossmann's modification, all difficulties 
were removea, and even in the ease of low grade indigos 
absolutely ahiup end reactions were obtained." It is, 
however, to be noted here, that, in reality, Knecht does 
not aeem to have followed Grossmann's modification. 
For Groaamann presorilKe as being present in the flask 
of 600 o.e. oapaoity, after adding wlcium carbonate 
and making up to uie mark 500 o.o.<c(0-l grin, indigo 
c.o. aoid-i-abbut 6 grma pure oalcinm carbonato.) 
Whilat Knecht used 600 o.e.«(l-0 arm. indigo-s6 o.e. 
aoidH-18 pmk “chalk"). Putting this point aside, the 
results ofatoinod by the author, when Grossmann’s method 
was tried in oonjunction with potassium permanganate, 
indicated so oomplete a failure, that it seemed somewhat 
sur^sing tliat complete success could be claimed for the 
metood when used in oonjunotion with titanium chloride. 
Bxperiments were now mode both with pure indigotin 
and crude cake indigos under tlie conditions used by 
Kneohti and attributed by him in error to Grossmann. 

Of several eijierimenta made, the fallowing four suffice 
to show the inacouraoles of the metood ;— 



Several otoer expfrimmria wore mod* f* order to lajaaove 
e impuritiea with calcium carbonate, hut in eyav case 


'theyjiriiiai’.of 
hetwoon 40 and' 


' j 

Buratto 

ludigotlit 


readtugs. 1 

) 

pet cent. 

(1) Pun IwKratin (bstvrs tnatmsat 
wtih eOk. osrb.) . 

1 14-«S 1 

1 U-SO 1 


(1) Pure duditetin latter treatment 

iriUi colt, csrb.) . 

( e-so (j 

I S-4» 1 1 

44*80 

(S) €mh JntKto (bMore trMtraent 

Mtb oftlci oftrb.) . 

i e-9 ]! 

68'»0 

(« CiWs tuano {after treatmeat 

( e-M > 
t e-8S j 

47*74 





Bne tateh pnre indigotin and orude Bengal indigo are 
redCioed fa value by this process of " purifioation" to 
betear W par cenV 

OS'S per cent, indigotin found,for toe orude 
imdlDteJtefote treatment with oolcium oarbonate, it qf 
'^'Uh, as theimjpiwfriM were «]) jwfesent and reacM 
atariiuiB triohlorido. The true value ofthiaoruM 
.oJtMrwarda .dAteriniBod hr the potaarinm 


,«»;•#*'(Wi Itea 

►i 'y y i'lO ist . i .T :'A' ^ .-.As -.. xx' 



ivanimft': 

Mgf <iML 


evA^ I 

and cntde tndi^ wWn teduaod to 
.. per cent, indigotin. 

An pxpariment wa* now mode to sob whotoer, if the 
were nmde ai n^dty os poaaibte iriter tfaotment 
wto OMoium oarimnate, better resedte oohld be Obtained. 
Oroaamann does not state the time ollewed for thO precipi¬ 
tate to aatrio. Knecht preaoribos 30—^30 tOiauWS'^M *B 0 
time tequirnd for subsidanoe of the pfeoipitoto. Id. toe 
preaent oai^ it was found possible to pipette od portiboa 
of the clarified sotution 16 minutes after treatment with 
ooloittm oarbonate. 

^ experiments wore made at the intorvols of time stated 
briow, the solution being one of pure indigotin. 20 etc. 
pipetted off after 16 minutes gave 47-7 per cent, indton^n, 
af^ 30 minutes gave 44-0 per cent. indigoUn, af?S 45 
minutes gave 44-0 per cent, indigotin, and after ftO miootea 
gave 44'0 per cent, indigotin. 

Thus 16 minutoa ets'nding la suffloient for 60 per cent, 
of the indigotin to be earned down in the esM erf pure 
indigotin, and no further depceition wae observed aftOr 
standing 30 minutes to 1 hour. Thus the emirfoyment 
of Grossmann’s proosss fails to give aoourato results, 
whether mtaaaium permanganate or titanium triohloride 
be used lor estimation of the indigotin remaining in'-thia 
filtrate. Further, Kneoht's employment of oricium 
oarbonate (in twice as great quantity) in an indigQtlD 
solution (10 tiroes as strong) and in prosenoo of aoid' (2rfi 
times as strong), as that presoribed by Grossmann— 
accentuated the short-comings of Grossmann's process, 
wd, yielded a clear fluid for ritration of 40—80 per cent, 
indigotin oontent. Indejiondent of the original value of 
the mdigo or indigotin present. 

It is now definitely claimed that it was possible, for tha 
first time, to make accurate estimation of pure indigotin, 
if strict attention be paid to the experimental oonditiona 
prescribed in this paper—by both the permanganate 
method and that of titanium trichloride. " The problem 
remaining was a difficult one. Was it possible to isolate 
quantitatively toe indigotin of orude and synthetic 
indigos, in a state fit for estimation by one or both of tbeee 
methods T 

Oonditiona under which indigotin may he eepa rated, 
with guantitatiye accuracy, aa pataaeium tetraaulphonate, 
from the aolutiona of eulpkonatea of either pure iu^gotin 
or of crude indigo, by the uee of pataeaium aeeiate. 

In the investigation into toe reason for the failure 
of Grossmann’s method, it was made clear that this 
was due to tlio production of the disulphonio acid. 
If, however, sulphonation were carried further, t'.c., to 
the stage of tetrasulphonation, then within modemto limits 
ot dilution, the addition of calcium carbonate was not 
followed by precipitation of toe calcium salt of the tetra- 
sulphonio acid. So it was thought possible that from suoh 
solution, after partial neutralisation with calcium carbonate 
the tetraaulphonate might lie precipitated as its potassium 
salt, by too addition of potassium acetate. This salt had 
previously been used with success for a similar purpose by 
A. G. Forkin {“ Kotes on the purification of some Congo 
and Arid Bed Ctolours,’’ this J., 1903, 14), 

In the early experiments, success was occasionally 
obtained, the filtrate being almost colourless, but no stan¬ 
dard conditions for success could bo determined. The use 
of magnesium carbonate followed potaasiam aoBtete 
gave, at intenrals, successful results, but no general method 
could be prescribed. Finally, the use ot potassittiu acetate 
alone was completely suoaessful. The method ef a^yri* 
developed on this basis is Os biUaws for pum iodlMitia i->. 

The indigotin is dried at lUF Ou'ond, after ooel^ llBih 
desiocator, 1 grin, is wrighed ont tote • him#M ai 
spo^ beotot. To toe, is added of 

puriftsd sand, and 6 ae. fiid^ ltflphoria hridlSO Mr 

■ “»Ssas;ssk,"“' " 







H th* juMk w»ti>r B00 oid.». 1 grm, 

- .t w,fww,;jK» uV-.’ . 

. . W W 9< glaoidl 

,(«, ;% 'SQOot. .til* 'gd*oi|iit»a^ «nd' 

': tliw to,iiK)0;o,e.’iiSth''»itef,’ ' , " 
iD» OMityiilei ia wniad «nt a* fpOowaii'^isO o.o.oftbe 
ladigstiti awtioa <o( 1/600 ooneentni/tion) U delivered 
Jy * plpjftt* kite) » fliidW wapacloiM ao«ii!*l epouted 
»e*w;. To Ode ie now added from » burette (provided 
ifritb a octant (npply oi the preoipitent soiudott) 100 a.o. 
of tbb preoipitent. Preoipltation ie obeerved wben the 
wdutfen* are wtdl agitated in tbo conloal beaker. The 
teNnig and Ite nontenta are now well warmed until oom- 
{deterwluUon ie attained. Cooling ie now eOeoted in a 
eteealh'Of running water, and wh^ the contenta of the 
daek are water-ooTd, the beaker ie traneferred to a veaael 
oeoMlning ioe and water. Here the beaker ie left for one 
hOOr^ during whtoh time the totraeulphonate eettlea out 
all a Bne-grained orystalline preeipitate, which will filter 
well, Meanwhile the ieotomo eolation ie placed in a 
epouted conloal beaker and oooled by imtueraion In ioe and 
♦alter. The whole l» filtered by enotion through a Ooooh 
oniolble, the paper in which ie act by a emali quantity 
of the oooied ieotonic eulntion. With good mauipula* 
tion tit* operation ie oomplete in a few minutes. In the 
oaeo <d pure indigotin a carefully performed analyeie will 
yield a filfrate almost oolonriess. The very pale blue 
oOlour 'can be' imitated by diluting a solution of tetrasul- 
phonste of known Indigotin value. In this way the 
indigotin strength of the Bltrate. when the process is 
working well, is estimated at one part of indigotin in three 
millions of water, a loss which ia entirety negligible. The 
Qeoeh oruoible is now placed in a funnel which rests in 
the i^k of a 200 o.c. nask. With the aid of hot water 
this is washed free from blue, and any {uecipitete whieh 
adheres to tho*waIls of tile conical lieaker is dissolved and 
added to the main fluid, which on cooling is made up to 
the mark. Portions of this solution are nsed for the 
estimation of indigotin 

(a) fly means of patantium permangatuUe.—20 c.c. 
of the solution are transferred to a shallow 
porcelain dish and 80 c.c. of distilled water and 
0'8 0 . 0 . of pure concentrated siilphurio sold are 
added. This solution, which is not of a greater 
oonoentration than 1 in 5000, is titrated with 
the solution of potassium permanganate (1 in 
1000), until the addition of a drop produces 
no longer a cloud in the pure yeuow liquid. 
Indigotin (100 per cent.) would require under 
these ciroumstanoBs O-O o.o. of permanganate, 
and percontages are calculated from this standard. 
(^ fly means of tUanium trkUoruk- —^In this case 
S6 o.c. of the solution of potassium tetrosul- 
phonate is used for eoch estimation. This 
volume of solution is delivered into a conical 
Drleniueyer flask of Jena glass of 300 c.c. 
oapaoity j to it ia added I'fl c.c. of a 20 per cent, 
solution of normal sodium tartrate, and the 
. liquid is raised to boiling point, and then titrated 
whilst hot with a ourront of carbon dioxide 
passing through the flask. 

BOamimtiaM o/ Me dsyrse «/ stdphonation aUaintd to 
te thte It was considered necessary to determine 

tli* nanmi of the precipitate obtained by the use of 


m m htoi wa* preeipiteted odth .pq^luin acetew, 
Mlltoted oa * ittbry and iteWid «dtih ioe.o(d4 “ isotoaie *’ 
'Mdntiihto ’tiiM '^ten t«<tta<mIvad..fBya|r*t(^;t>(^.t^^ 


mss^ttate); 3S-3 per eent. and 36-e pm cent. Thaogy 
' fOF.'liMdWlpii«aate, .flfl'flO' pec cent.' i|Mwatfn.'V' 

. Pi®ite«.<)';>'..0t29«,,»«». *aji* ''m 

notMnhim aq^tehr,39-18 p«*i p«ni. 

21-216 niroail^'.'' , 

'Scd^wi;''.< Odieflfl.'itinn;.. 7udd«4. 
sdlpfratit te.,'17-82 .ppr.aant dt si^ur 

esot.). ." 

Tile salt was regarded as the tetnumlphonate '{toil 
an inspeetion of there figures, shoadng th* tbeoretioal value 
of trl-, and tetrasutphonate. ,,, r 

—- —p- ^ -; . .. a, ; 

- Trlsutpltonats. TsttssalphaDate. Btli i^dihW8< 


laiilaoda.... 43-S 

PotMsIam ., IB-e 

Sulphur _ 16-»7 


In view of these results it was dqoided td.'shlt ttitt 
process the “potassium tetrsaullhoitiate tedtHoa" ftit 
the analysis of Indigotin. 

One of the good points of this process to ibat It tolfi 
reveal the presence of unsuspected impuritie* (msrent in' 
the indigotin believed to be puts), or of. 
products produced by sulphonation with -too ntftMiltbids 
or by heating to too high a temperatnre. JDn hb^ wsa 
oases, when the tetrasulpbonate to toselidtittlld, ftt 
impurities pass away in the fliteate, and a* a rMi^ W 
percentage Of indigotin will be lower «n teenlp Sipii .' 'slqd 
estimation than if estimation be made diteut bP tht’ 
original sidphonation product. Thns> in ut expi^iiant 
made to test whetlier pure sohlimed iadigow. .ppilld 
bear heatiog with 20 per cent, fuming acid m a ijdaureia 
bath at 110° C. for 16 rainutre, the 
were obtainedAfter sulphonation and 
cipitation' with potassium acetate, 98-6 per .omtti fddttlfw.' 
(permanganate), 6H-2 per cent indigotin (Qmmail, 
After precipitation witli potassium acetate .anilreaolu- 
tion, 07-2 per cent Indigotin (permanganate). ^#6 pw 
cent, indigotin (titaninm); whenoe It was plain t£ite 
destruction of indigotin had ooourred to the (uitosit of 
practically 3 mr cent,, and that thii* dtetrueti^ iwas 
revealed oy the aid of potassium soetate, tin 

results obtained before precipitation show (w ifih* 
destruction products were acted uj>OA bteh by peStetel- 
ganate and titanium. 

In the case of synthetic indigos, when aulpbiuiiltHefl 
has been made under proper oondltiona, the nuntouthate. 
before precipitation, will give resuite dow to Kti) & awi, 
with both the permanganate and titanium proaeteM. 
But after preoimtation, the indigotin viitee en 
titration to 91—B2 per oent„ the impurities ttertef baca 
removed in the filtrate. Evidence of ihto teat to amate*ti 
from the appearance of the flUrate after preoipitetioa 
with potassium acetate. Thus, in the pan pure in- 


digottn properly snlpbonated, tiie filtrate to mtiy very 
faintly blue or bhiish-green. In the naio iuH 


where destruction occurred tiirough iautte sOmMSiation, 
the filtrate showed the eolous of a mlnte s^tionV idtooiBe 
alum. The filtrate obtained from syoth^ 'bto* 

also oharacteristie being green in the care Of teteVilliiM, ' 
Lucias and flriining, and deep ted fit tfle oNe Ji &)■ 
B.A.8.F. produots. ' i 

It will thus readily be understood that gitet dSAotdiy 
was experienced in tiie beginning in retting tUi pfeoeM 
upon an exact quantitative bads, fte it ’Wae.dtlpeMary 
to be in possession of absoiuMly pute indige^ to kndto 
the conditions under which it Could ‘ ' ‘ " 

without loss, and to be able to rtee 
tetrasttiphonaM aftw preeipitetioa and 
degree of sueceM was attained when 


degree of sueceM was attained when 
indigptin gave flgutss irithin a few di 

f 9, "jet, Mteb' Were .and’ aftis- 
twmtt ljs(estMi‘'" tof'CSii eaee'eBiir.’'haa'we' 

'tote, 
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•ppwiM In the filter fiaek ft» ft nntform blue fluid. Sodium 
Metete {ftnhydroue as aupptied by Kahlbaum), has been 
wjd fti 4 aiibetitute for the inore expensive notawium 
^ produce the deeired effect, the sodium 
tew^lphonate being ob^ined in the non-cryetftlUne 

Applwaion of iKt pQtansivm UiratulphoiMUt mHh 4 id to 
the ptantitativc estimation of the indigotin of crude Bengal 
Although the conditionM for tetraHiilphona* 
tiOrt « pore iiidigotin wthout Ions had been determined, 
ft ftiioilftr degree of knowledge waa etill to be attained 
in the cam of crude indigos. 

Thuft, ftltbough pore indigotin is completely converted 
withoot loss into tetrasulphonate by heating witli 20 per 
cent, fuming sulnhuric amU for thirty minutes at C.. 
m the Dftae of crude cake imligo it is found tliat the diluent 
effect#, caused by the oxidation of some portion of the 
impurities, arc so great on the fuming acid, that in this 
OMe an eoki of some 5-~*10 per cent, greater strength in 
Bulphurio anhydride is required to nrodwre only the 
trMtdphozrate. 

Air dry average factory “ In order that the 

large number of experiments now to be made should be 
odmparable one with the other, it was neceaaary to work 
always on the same material. There wan fortunately 
a large stock of air dry average factory “ Mahai.^’ 
This material was obtained in India by aelting aside the 
■J*P»ff^ous pieces remaining after bottling specimens of 
the finished cake representing each day's output through¬ 
out the season of Mahai (manufacture), 1905—1904. 
The pieces were then well mixed together and reduced 
■ finally passed through a very lino 

tie'^ Thus an air dry powder was obtained, repre- 
mttw a fair avenge of the season’s output. It was 
found by preHminary experiments that if the brown red 
impurities were aeparatetl from the crude cake indigo(v. next 
odumn), and if those were then subjected tosulphonation, 
the addition of potassium aoctate. under the conditions of 
ooj^ntration adopted for analysis of pure indigotin, 
1**^'*®® precipitation, the sulphonation products 
1 It impurities being, fortunately, more 

•oiuma. It was then decided that if fuming acid of 
25—26 per cent, sulphuric anhydride were used to 
aulphonate the crude indigo, tetrasulphonatc was 
obtained. Precipitation was effected with potassium 
acetate, and the process conducted as previously described 
(p. 74X), but with two modifications. On filtration coming 
to an end, the totrasulphonate precipitate was washed 
with the “ isotonic ” solution until the brown colour of 
the waahm^ passed to colourless or faintly blue. The 
QomK owcible and washed precipitate wae then set ' 
aside and the main filtrate passed through a sw^ond 

crucible. In this way any traces of tlie sulphonatc > 
wmoh o^ped the first filtration were detained, washed, j 
wd finally d^olved and added to the main solution for j 
wtratioa. With those stated exceptions, the proo^ was 
©anted out as described in the case of jiure indigotin. 

number of experiments the indigotin 
value (a the air dry average factory mahm ” was found 

67—69 per cent., whilst, after drying at ] 
110" C., the values obtained were 00-8—«Ml per cent, 
rndtaotm ^ tables p. 743). These results were obtained 
by both the iierm^imate and titanium methods, good 


(Tu. ' ^“,* ^* ?** f*p®®®*®**l'Widoooe 

W^te iMthod, yhon £»i»iea on* «l preiJalbed. give. 


”3fr wjoruKi gram nope lor me prooeae 

•a njUped to orude mdigoe, waa tiwt the end point 
obtwto'OB fatrntion with perniangonete wu prootiaally 
th»t ol poM indigotin. ^ 

a n*mlw ot dftonninntioM li»ve been m»de, 
^ «“ nwwnge f»ot«X anlui,’* the durii- 

^1s iL^nsz^ 4's^j I: 

w bbtotaitd (fleeing iwill ,i« one 

.»*«*“* 


*? ■ tnwtworthy prooeae for the wfimntion 

I,. wig^n, both in pure indigotin. in (yntoeticwl jud 
, otuoe jndigoa, aeatoed n matter of anoh vital importoooe 
u from the pennt of view both of the Indian indtsoMnataw 
i- and of buyera and uaera of {dant indigo, an attwnnt 
t, wae mtoe to remove all poaaibie doubt on tfoa mptter. 

** T o/ Crude Indigo by i9oi»e»<«.-*V^U»t fo 

India, the author attempted to prepare pure inAgotin 
d by the action of aolventa (acetio-anlphuric acid falliMred 
'r by methyl uohol) j in thia way reaiduea were ijHIfiinnl 
from a crude cake indigo, which, weighed aa being pure 
It indigotin, gave m duplicate 70-34 per cent and 695* per 
0 cent, aa the indigotin content of the orude Bennal o&e 

a (dry at HOP C.). But a determination of the nitrogen 

n value allowed the real percentage indigotin to he 63-60 per 
e cent. (Chom. Soc. Joum. Trane., 1906, OT, OSiJi) The 
preaont eiperimenta ahowed that, iiaing the potaaaium 
» tetrnaulphonate method, the indigotin value oi average 
9 crude factory niahu (dry ot HO" C.) waa 60—62 per cent, 
t bo It aiipeared advieable to attempt to remove the aeveral 
; impnntiea of crude indigo by aolvents, with a view iaf 
leaving a rcaidue of pure indigotin, and thua finally teaUd ■ 
f too (“ouraoy of the tettaaulphouatc method. 

I The main impurities aasociateii witli crude caMlfii^ 
.ao^oalled indigo gluten (Berxeliua^^rosbSr.. 

7, 250), indigo brown (Boraelina loc. oU.),j8gethor with 
varying proportions of mineral matter MWwnat mav be 
tcrmecT loaf dtbria. The indigo ycjtdw or Kamphetal 
of I orkin (Chom. Soc. I^roc., 1906. 20. 172) waa abi^ 

111 the material dealt with, and need not at present be 
discuased. The indigo gluten and some of the mineral 
matter we readily removed, as is well known, by means 
of hot dilute hydrochloric acid (1:4), But, as regaide «io 
mdigo brown, wliioh ia undoubtedly a mixture of agb- 
atanoes, no satisfactory solvent has previously been sug- 
goated for its complete removal. After numerous exn^. 
inenta, however, it waa found that pyridine effected this 
object, for whereas by this aolvent indigotin ia almost 
inappreciably attacked in the cold, the indigo brown is 
very rtwiily dissolved.* In carrying out this process 
hnely powdered crude indigo was digested with boiling 
pyridine (Kahlbauni II..) for a few minutes and the 
mixtitn^ allowcMi to cool and sot aside overnight. On 
filtration a deep browniah red liquid waa obtidned and the 
residue on the filter woe washed with pyridine several 
nil?'**!, filtrate no longer posaeaaed this tint. 

Ihe final wnehings possessed a very pale bine oolont. 
nut tlua. It was asoortamed. roprosentod on almost negligible 
nuantity of indigotin. Proceeding in this manner? the 
tollowing resulta were obtained, the analyses being made 
in duplicate :— 

Lena of weight after treat- ^ ^ 

mont with hydroohlotio 21-58 per cent. 21-21 pm- cent 
acid (1:4) . 

Ixiaa of weight after; 

treating with pyridine 17-49 per cent. 18-08 per oant, 
the reaidue from HCI. * 

pyridine extraction, trere dried 
at 120’ until no smell of pyridine could be detected, tnd 
tlien 'sulphonated. Titration was then effectod -isitli 
permanganate, before and after treatment With nottanidin 
acetate, with the following results i— 

(a) Before treatmont wifli phtassium acetate, tier 
' inigoti», 

(4) After treatment with potaesinm aoetoto: it4 nto 
'• cent, and fiO-S—OT'^-pgr e«nh'. -‘'^r “ 

eont m ihtfigo^ tiwn hwoI^ nttAm. ' 




'bt' 
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,--— .1 .1/.^-,..,^ - .=^=; 

5^o«taJ Impaiitfw. StUnwte) ot «he Mh 
!"*“*“*• Nuw «thU ia»er»l 
IWwt u jiiiilikte, M teem* Qolto p^ble, 

' n^ly * jw otint of the itbpority. 
«ifaSE5^ Oitootioirt (bowed tbitfe we* (till eome 
rtto^oot impuritiy lomoinio* whiob bed eecoped 
«hu( two dstermiaeUoBB, goTe 10-83 end 
iO-85 ^ dent windlgOtin 9948 and 9e-6S per cent 
It WM »|ij®»(rt»d that fbe hjgh nitrogen value might be 
the preeenee of leaf dtbris. Tliia would 
nasally be reaiefent to eolvente, would contain nitrogen, 

.and'PO’(ulphonatioo, would almost certainly give rise to 
promote upon which permanganate would act, but which 
wopUL bo removed in the filtrate after treatment with 
acetate, and hence the obeerverl lower values 
in Mjie Igures set forth. 

r ®*P*”®*ft>t was carried out to determine whether 
ie^debna could detected in the residue after extraction 
with acid and pyridine. A weighed portion of the residue 
PoKjed m an extraction thimble and subjected, in a 
^xhlats’apparatus, to prolonged extraction with pyridine. 
When the pyridine washings came through colourless, 
the tlumble was boated in an air oven until no smell of 
p^mne could ^ be detected. On again weighing the 
thimble and residue, the weight of the residue was deter¬ 
mined to amount to 3-515 iier cent, of the material subjected 
to experiment. The residue proved, on ignition, to contain 
mmeral matter to the extent of 1-27 per cent., leaving more 
Oian 2 per cent, as loaf debris. 

. experiment Is not regarded as final, and an attempt 
is being made to make quite clear the ohemioal nature of the 
material which resists solution after treatment with acid 
and prolonged extraction with pyridine. 

Before leaving this portion of the subjeot. it is to be 
noted that if the figures, obtained as above on treatment 
of the avorage,crude factory maliai (air dry) with acid 
and pyridine, are calculated bock to show the indigotin 
ooutent of the air dry material, we have the following 
close relation between the results obtained by the extraction 

S ^ess and the Mtasaium tetrasulphonate method (8(1_ 

2 per cent.). Two calculations gave 01-67 and 01-17 
par cent,'respectively. 

^ tto at present, although it is not proved possible 
to be able, by the action of solvents to remove from crude 
cake indigo all impurities save indigotin; and thus by 
direct Mperiment to prove the absolute accuraov of the 
tetrasulphonate method—ail the evidence is in favour of 
its being an aoourate method. As a final proof of the 
accuracy of the potasaium tetrasulphonate process, pure 
indigotoi was mixed with known weights of the brown 
matotial (previously removed from crude Bengal cake by 
the action of pyridine and dried at IW C.); on sulphimat- 
mg these mixtures, and separating the indigotin as 
pe^lum tetrasnlphonato, tlic indigotin percentage 
opined on titration was precisely that of the mixture 

In oimoluaion, it is confidently hoped that, as a result I 
of the experiment* previously desoriWl, the way is now 
open, for the first time, for the quantitative examination 
of natural indigo in the finished cake, and at all stages of 
its monufactiiKt; end that it may bo possible to apply the 
potassium tetrasulphonate method in India to the detec- 
tton of the defect* of the present method of manufacture, 
and also to the many methods in which assistance can be 
now tendered to enable natural indigo to hold its own 
sgolnat the eorapetition of the syntbstio product 

In the report on toe work (lone at Balsingh Serai for 
die ftovemiiHWtxd Bengal (lae. eit., SaeUoti U., p. ".). itie 
wtonr expressed toe owion toot the “ efltoUmey " of the 
stoeent method «f mannfocture was very low. This nre- 
UeBod is falfiOed. os is (dearly aliown.' % 
pwsitaabtaiiied Maying m wotaminin tot^sulnhonete 
yyy W of t|fe tewbiiamaiai 

Ifaliaii gtowm iSeS-aslWi.^ 


I 'Tam* |c~^»eKdti^^toe. mnUt af - 





U*. Obuinwi by caleulattcm feom the'yaetw 

Mfthai Book, the neoeeeary dataili for each day bitoff: 

(a) The weight of wliole plant steepod. 

sA’i^'rtbt.f p« 

Taulb II .—Showing the reeulu of **Khooniie 9 ** {$ecdnd 
euitings of plant). 
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66 
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Cl. 1—plant, APPA^ATIJS, A MACHINBKY. (A^. »«. 1M». 


Piom them lesultH, it wUi be seen that i{ the percentage 
ol indigotin contained in the whole plant (ordinary 
Indiwt varieUee) be taken, M wema leoeonable, at 0-0 per 
cent. Then Item oonaideration o( the weighta of plant 
ateeped and the indigotin recovered in the finudied cake— 
the kig^ieet efficiency attained does not reach 90 l>er cent, 
of Ute total indkotm obtainable, whlUt the average 
offloienoy of the “ Mahai " ia 86 per cent., falling thence to 
1 Zdl ]wr cent, (cake No, 2). The attention of the Govern. 
ment of India will be called to thia waateful method of 
mannfaoture, with a view to the long-needed improve- 
menta being introduced to India without delay. 

author'a thanka are due to the university authorities 
for the excellent faciiities so freely placed at his disposal; 
also to Prof. A. G. Green for his unvarying kindness m this 
direction. In connection with the work iteclf. he is 
greatly indebted to his assistants Messrs. I. Q. Orchardson 
and 6. K. Wood, who have been nnremittiug in their 
efforts to bring the work to a successful conclusion, aiul to 
whom much of the experimental work lias naturally fallen. 

He has finally to express his deep sense of gratitud- to 
Mr. A. G. Perkin. F.K.S., with whom ho has been daily 
associated, for the many and most valuable suggestions 
which have home fruit in this investigation. 

Discussion. 

Prof. A. G. Gs*kj( congratulated Mr. Bloxara on the 
results which ho had obtained and said that they were a 
good example of what could be achieved by skilled 
anaivtioal work. It was 90 years since Mohr had first 
put forward the permanganate titration method and had 
clearly set oat it* faults. It hod thus taken 30 years to 
perfect the process. Mr. illoxam was an optimist, and 
believed in the future of plant indigo. Heoent nows 
from India showed that there was every probability 
of an increase of yield of 90 par cent, in the production 
of most factories, and a simultaneous rise in i(uality 
of the product from second to first-class. The introduction 
of the Java-Natal |>lant had been the chief factor in bring¬ 
ing atmnt this improvement. 

Mr. T. PaiULST asked if oolorimetrio tests would be of 
any value in supporting Mr. Bloxam’s work. Ho suggested 
the use of Lovibond’s tintometer. Possibly leaf debris 
might be separated from powdered orudo indigo cake by 
agsiwnaion of the latter in solutions of various spcoiiio 
gravities and subsequent spinning in a oentrifiigal 
machine. 

Mr. 8. H. Davms said ho presumed that the accurate 
determination of indigotin would be applied not only 


in the faotory bat to agrionltuHil problems involved in 
the cultivation of imligo, lad to the eetectiao of ttM best 
vacleties of the plant. 

Mr. A. 6. PankiK said that having fraanently eem 
Mr. Bloxam’s process working, he had no doubt ntat it 
was aSeotive and simple, and nught be worked by the 
average student with aucoeas. Much that woe unniiaUa 
had been written on in^ga analyais, and it waa dtSoklt 
to understand Wangerin and VorlSnde'i paper, fflie 
eonfidenco placed in their results had gr«a% hindered 
Mr. Blcxam s work. Again, it did not seem to be knostn 
that powdered glass, recommended by some writers as 
nsefiil during sniphonation, eontained iron, and yielded 
with the aold a ferrous salt, which, of oourse, reacted 
with the potassium permanganate in the titration. TIu 
salting out process, again, did not entirely remoJiiLthia 
defect. Purification of the glass by digestion wiWacid 
had boon resorted to by Mr. Bloxam, but was tedious, 
and only removed the iron from the surface of the glass, 
so that during the stirring some iron again entered 
solution. 

Mr. W. P. Bloxam, in reply, said ho thought ttio new 
method would meet the present needs. Mmat he still 
desired to discover, however, was the function of the 
iiiipuritios of plant indigo, and to ascertain what body or 
bodies was or were responsible for the seouring experienced 
by dyers in using plant indjgo. In applying the ]>otassinm 
totrasulphono-indigotate process to ’ the analrais of 
Bvnthetical indigos some curious results were ootainrd. 
None of them had been found to contain more than 02 
[ler cent, of indigotin, and it was found possible to recognise 
the product by the colour of the filtrate—thus that 
from Mcister, Lucius und Urfininggavea green, whilst the 
B..4.S.F. proUict gave a red filtrate. The method 
of analysis was so delicate that an inatanoe might be cited 
ill proof. The process was originally esMlisbed on 
pure indigotin obtained by sublimation as standard. It 
was later found necessary to prepare morp pure indigotin 
fur use as standard. Throe se^iarate sublimation products 
were obtained and examined separately with solvents, 
&c., and pronounced to be pure, ^e three products were 
then mixed together and the value determined by ^e 
potassium tetrosiilphono-indigotate process. Tbe 
results showed the indigotin value to be slightly below 
lOf) jur cent,, and on making a more stringent examina¬ 
tion of the sublimation product with solvents, Ac., the 
results of the analysis were confirmed, sliowing that one 
at least of the three sublimation products oontainetl a 
small quantity of impurity which had at firat escaped 
detection. 
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L-^HAMT, APPARATUS. AND MACHINERY. 

(OotUinued jrtm page. (183.) 

KKOLtSH Fatsnth. 

Stpandort: Ipipta. in ceHlrifugal liauid —. J. 1'. 
.^hansson. Knkaping, Sweden. Kng. Pat. 18,444, 
Sept. 12, 1909. 

Th« inventimi relates to liners for centrifugal machines 
which are formeii of a number of Vertical plates anangod 
gonnd an axis, and bent in a direction inclined to the 
radii of the liner. The (mver and bottom piece of the 
drum and the top and Wttem of the liner are eoavex, 
so a* to correspond ip one anatiteV in order that the plate* 
of the li«er may be suppprted along the whole length 
of tlwb! Miper end lower edjgeg by the tqn and boMom 
ntsftit'Ainim, ibne we nee of .owUAoe. plepea 

-'iteiMi. Smhemw I'adlbawt 


ilatoB is gradually decreased from the axis to the periphery 
f the liner, and the spaces are quite free from obstrnettons 
if any kind, so that the liner can lie easily cleaned. 


Separaliag mttehinet; Imptt. «'» -- W. 8. Ayna, 

Hoxleton, Pa., U.S.A. Kng. Pat. ie,»14, Oet. 8, 
1906. 


AtiK mi do voparBuea Rra oauRM to pAM over ft 

number of overlapping, rotating, flat at ii%ht% postal 
duos. A forwaad movemimt among hhe partieW to be 
wparated is eauged by foolbiiog the seidee of ditot frm 
(he inlet to (he 0 Htlet,apd a latemt uiovemeht is eslMd 
'by tiie. rotation of, tifo dlfoa. Xhp dleos'Wa' loUttid 


^»j®oiwoiieuriy," .... 

' Wag 'dlreBW4'% ,a gSdp^. .pwi%'' 
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oi-111*-tettwr iAtci.,vam>tk!^ A motUat^tjan ^ 

wfaM <^jr Mt lit QMd.ii|Mtoir(M.;»M,tet«»jao« 

for Itttthtt doMly ib made to &>8- Pet. 16,913 of 1W6 

lAfitidt; .Apimattu fMike te^imaA mp^V Pftwo - 

to 'W. . P. . Tbdmsm^ haaAaa. mm A. 

AdunUa, AAOImd, Oeriiwny;, Kuc- Pat. 19,378, 
,• ' '' ' 

^ SM,007 of 1905 i thi» ]., Idofl, 168—T. P. B. 


Stnininf or 0trirtf muter or other lifuide; Apfaralo* 
./or.——, £, GiiUii, AanUrsB, Ptaooe. £m. Pat. 

PdM, Mawb 39,1906. Under Int. Cout.. Deo, 23,1905. 
tws alter it formed of a oumbor of ringa or diaca piled 
one OJM tbe other, and held tightly preaaed toKOther. 
A een«hl tnhe paaaea through the pile. The liquid to be 
ditortd paaaee throu^ the interatieea between the dieee 
tp'the central tube. The Miter oan be oleaned by allowing 
tinne of the filtered water to flow baokwarda between the 
dlaol, Which are looaened for the purpoae. and am provided 
udth apringa between each pair of adjacent diaca to keep 
thetn apart when the preeanre holding them together 
ia rwBOTed.-W. H. C. 

Ukitku Stat*8 Patrots. 

Ammonw-atill [for iee-maehinee]. B. Thoena, New York. 

U.B. Pat. 818,858, April 24. 1900. 

Thr patent relates to absorption ice and refrigera¬ 
tion maahineo. and oonsista in improvements whereby 
practioatly anhydrous ammonia gaa oan be produced 
tor dtdivery to the absorption apparatus. The vapours 
from the ammonia generator, before entering the abaorp- 
tton apparatus, pass through a " rectifier-coil ” cooled 
by water, and then to a sefiarator, whereby practicaliv 
toe whole of the water vapour present is condensed. 
The condensed water from the coil and from the sc])aratar 
is returned to the ammonia generator.—A. 8. 

Aeitnoitfa fiin refrigerating nuichtnery]; Kegenerating and 

purif^g - -. L. Werliin, Elsmere, Del. U.B. Pat. 

m,489, June 26, 1906. 

Or the compressed ammonia, a portion is condensed, and 
of this portion a part is expanded to obtain the cooling 
effect, and the residual portion is evaporated “ by the heat 
of oondensatioti of the remaining [second] portion of the 
warm compresaed gas." The vapours thus produced are 
puriBsd by the action of the cold exhaust gas from the 
expansion devioe, whereby the leas volatile impurities 
are condensed to a liquiil free from ammonia i then the 
exhaust gas and the purified ammonia vapours are mixed 
and K'-obmpressed.—E. S. 

Separating liguide from eolide ; Apparatus lor -. 

W. H. Lomas, Doomfonlein, Transvaal. U.B. Pot 

828,381, July 10, 1906. 

Su Eng. Pat 140 of 1905 ; (his J., 1906, 184.—T. F. B. 
Frinoh Patrnts. 

Volatile solmnis diffused as vapours f» the air of factories ; 
<Pk»*m for the recovery of ~—. J. Douge. Fr. Pat 
m,6U; Jan. 22, 1906. 

Tns Urge vnlnmes of air or of air and aqueous vapour 
with wlmih the vapours of the volatile solvents are usually 
mtasd, render the usual methods of reoove^, such as 
emutensatum, refrigeration, absorption by liquids, or 
cotapreasion and subsequent expansion, of Uttle ptaodeal 
Ths object of this invention is to remove the 
MM|(«r wortioD Of the diluting air or air and aqueoiis 
%{iwr WffOl* prooeeding to any of the aWo-mentioned 
niatiMlk 0{ wiovety, To attfcta thfii objMt. the nlixtnrb 
O^lalr apd Vdpdny Is aa^ted fta’tiK tobUltiesht Which 
n.; 1 J™ g oMttihwal a4]>tea[|;qr Mparator, 

thd. .dUfaito^ m. the metfle '^fitUe ; 


comdabih|[ pf a niixtipta much rieher in valuable vapews. 
■is ••ql‘*ltewiih'a:.ti(pjaadr'«ud'M’'#eoeie^ dhpMyh,* 
sueimsaitmOf'W^UarfiiiehlM. ^ Fhmdyi 
cbnoeheraUm w 'helm attained, the yaBottyt-are tMMid 

by p^Ag'ihfii'rlo'li ibijKtiife.thibi»8i;«hf 

type* Id Mparato»'’itj) oawy put the methdSe'iiMHtdeiiifi 

aboVB^-i-W,'!<'■' 

Ceafr»V«B«l apparatus; loimts. »» ——, L. liwlil. 

Fr. Pat 362,673, Jt®, 24, JAM, 

Inn claim is forTmprovemente 111 that of oenteifils^ 


' Xnx claim is for fmprovemente m that type of oentMfilBal 

ApparMus machines in which the contents are dlsoh^ed tlwolipla'iM 
limK bottom, wliioh is lowered for that purpose. fHrts m tte 
0. /3, iwo. improved method is lowered not by *n ansngemont of 
discs piled levers, as in the ordinary maobiaes, but 1^ bydraulls 

1 together, or pneumatic pressuro applied from Below to a chamber 

iquid to be surrounding the axia of the machine.—W. H. 6, 

1 the discs 

>y allowing Dryer for loose materials. B, Sohilde. Ir, Pat SfiSkiNi, 
etweeii the Jan, 30, 1906. 

•e provided Thk loose materials arc placed on tr»ys, the ifldee' of 

ICO to krap which arc grmived on the outside to fotlg a t^d Of 

n together The trays arc piled one upon the othqr 14 a drying cUtmotti 
and are slowly lowered one by one on to gnide-railt at 
the bottom, by means of toothed wheels, which engage 
with the racks on the sides of the traVs. WhOii 
New York. bottom tray ia lowered upon tbe gulde-tailt it is mov*d 
away borisontally. emptied, recharged, and replaced on 
the top of the pile, and another tray lowered,—W. B- C. 



1 another tray lower^—W. B- C. 


^ IL-rUEL, GAS. ARO MOOT. 

(Continued'from page 066.) 

Ilydroearlsms ; ftfidnlion of - by atone at foW leOipSm- 

Itirca. J. Drugmon. Xll., page 748, 

Carbon ; Solubility of -in adeium corbade, B, M. 

Kahn. VU.. paw 768. 

Tar; Vse of -in mating icafcr-ons. G. B-,WaWag. 

J. Gas Lighting, 1906, 98, 38—36. 

Oil tar has been used successfully as a genen^Or fOaV 


J. Gas Lighting, 1906, 96, 35—36. 

Oil tar has been used successfully as a jenen^Or fwl 
since 1898 in the works of the Oraoh* Gw QomppPI', 
U.B.A. The tar is first freed from water by ptilMge 
through two separators, and subsidence, and U, weB 
stored in the top of the first condenser, wherebyJt ,ik 



■hmnghtto.nbootlW-R .•■ 4 'lw'WitMi-!le.*f 
gMtoM'tor -'lUdgiw .witfa'-sMmirvBi«' 
WBA'^Miebmpanc^ 

'uutuamd. Wt'A-idOWIt 
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Ct. -ifc' w'HT. 


Utt. l». IM*,' 


toriHiPtiy. TheKiism»k«<admiteth«t*rtothegenemt«» 
turning on the irfj in the enrburotter, end ehuM It 
o« Wore Uirntag off the oB. ITo unueuel fouling of the 
pImQt ooourB, the Amonnt of itnaoke produced !b uno^ection- 
Able, And the tar made - je not affected in any way. 
Experience ha« ahowi that'not mote than 0*5 gall, of ter 
per 1000^ ob. ft. of oarbilretted water-gas made nan be 
used efficiently with oven coke, or 0*4 gall, when tieiiig 
gas ooke^ unlesn the down runs are more frequent than 
once in three. On the average, 1 gall, of water-free tar 
is ©quaa to 8 lb. of oven coke or 10 lb. of gas coke. At 
the Phihvdelphi* Gas Works the experience of several 
years shows that 1 gall of tar is equal to 7 lb. of 
aathraoite, and that not more than 0*25 gall, per 1000 cb. ft. 
of gas can be used efficiently along with anthracite. 
The tar has also an enriching offexit upon the gas. There 
is a jnark^ increase in the proportions of hydrogen and 
methane in the gas, and the oaloriffc value is increased : 
by about 11 fier cent. Of the tar produced in the water- | 
gas plant, from one-third to two-thirds can be used as fuel I 
in the above manner, end It is suggested that if the process i 
were adopted generally, the market value of the disposablo | 
uuianoe of the tai* would inorea«o.-—H. B. | 

(/ai-engineg huill in Great Britain ; Noleg on -, and ' 

upon gag-deaning. T. Westgorth. Iron and Steel 
Inat., July, 1900. [Advanee proof.] 

SCB«Dtti.»8 are given ahowing the number and particulars 
of goa-enifinos of 500 li.p. or more which have been built 
or arc being built by British makers, together with some 
notes on the various systems of gas cleaning. 

(lag-erigineg ; Apntieation of large -in the German 

iron and gleet indiigtriee, K. Keinlinrdt. X., imge 761. 

Hefner, Uarconrt, and Cartel lampg. Photomclrie. 
invegligationg by the Phyeieal-Teehnieal Imperial 
Jngtilute at GharloUenburg on the relation of the inteneity 
of light of the Hefner lamp to the lO-candle pentane 
lamp and the cartel lamp. E. Liobonthal. 5. Gas 
Lighting. 1900. 98 , 102—103. 

IsvBSTiaATiOKs at the Chnrlottenburg Institute Imve 
shown that the Imht of the I0*eandle iientane lamp (as 
liresoribed by the London (las Referees), at an atmospheric 
pressure of 700 mm. and a humidity of 8-S litres of aqueous 
vapour (»r cubic metre of dry air, is equal to 11 Hefner 
units under the same conditions. With a humidity of 
10 litres (which is regarded at the National Physical 
Laboratory as the average humidity appliooble to London), 
the value is 10'9 Hefner units (taking the Hefner unit 
at g<tj litres), Hareourt’s statement, that the light of 
tile lamp dims not vary if the flame fluctuates by as mucli 
as 6 mm. above or below the presoribed height, is found 
to 1)6 nearly correot if tlie flame be higher, but not if it 
be lower; If the tip of the flame ploys about the lower edge 
of the inspeetion window, the fight is about 3 iier cent 
lower than the normal. Using all precautions, the voria- 
tions in the light of one and the same lamp, with the 
same fjentane, and under the same meteoridogioal oon- 
ditions, were found to be upwards of 1 per cent, in the 
coiira* of several hours. The light of the lamp decreased 
OAK per cent, for an increase of 1 litre in the amount 
of aoueous vapour lier oubio metre of air—a decrease which 
is the same as thot of the Hefner and l-candle iientano 
lammi. The light inoreiwed 0-6 per cent, for an morease 
of 10 mm. in the barometric pressure, whereas the increase 
In tbo light of the Hefner and iKiandle pentane lamps 
rcstioetlvely was only 0-1 and (hi per oent. The standard 
of light used for the above oompatisons woe a constant ■ 
meandoseent electrio lamp. Earlier comparisons with the 
English candle gave a vinlne of I*U Hefner units, and 
ftom those and the above reaulte It would appear that the 
Illuminating power of the lO-oandle pentane lamp is 
a^t i per cent, lower than lo BngMi oandiea. * 
uawel lamp was found to have on Uhnninattn^ 
poW« (on the btois of iUui atmoapberle hdmlditvd 
00001410 lO-B Hefner imito, od the avotkge j knt Oio 

'>%ardi of H) per oent.—IC, S, 


C^t ; Comparigon erXheitigh^Wegtphqlian fotmtiry''tUtd' 
btaet-farnttee - -E. Wflst and G. X,. ^ W, 

Cttlorimetrie method ; New —^ M, Casauboh. XXIil;, 
page 778. 

Enqubh Phimn. , 

Pael; Method of tonverting the themieal enerm/ of --- 
iiifo the hinelit hnergy of a moving fiuii, mm appahMt* 
fm uge tn eonneUion t^rewith. A. Vdgt ERH 

Surrey. Eng. Pat, 3607, Feb. 21, 1908. 



A TCKBINB, T, a water.pump, P. an air-ooinursssor, K. 
and a governor, r, are all coupled together on the abaft, a. 
1 he compressor. K, delivere compressed air into the air- 
reservoir. L, the generator. G, and the oombuetiM 
chamber. 0. the distribution being controlled by the 
regulator, N, operated by the governor, r. In the 
generator. G, giw is produced by the action of the oom- 
preMcd ttir on the fuel, and is oondueted by the pipe, o 
to the oombustion chamber, G, where it meets wWi a 
further supply of air, and is burnt. The water-pump. P. 
delivers water into the reservoir, W, which is oonnitod 
to the eompressed-air store, L. by the pipe t. From W. 
the water is forced by the compressod air partly along 
the pi^. K,i to the. mtake of the compreiwor, K, and 
partly through the float valve, 8. into the regenerator R 
whore it IB converted into steam, and passe, on to the 
pmerator. G. or to the eompressed-air main, the distri¬ 
bution being regulated by the valve, g. From the eom. 
biistion chamber, O, the gases issue through an eapansiou 

the heat is utilised m convertmg tlie water into steam: 

into’"?h ^5?' ‘ *®” ***"*• ‘trough the injector, J, 

into the turbine, T, where its velocity is utilwed- Bv 
means jf the valve, /. oonneoted to the govamor, I 

.h. j.i'sr.iti'rste 

*'**^'‘‘P**‘'*8>n I'egiilator, M, on the compressed-air main, 

beat grated by the compressor is parUy absorbed 

. 1 oornbustmn chamber are very fliarimgMy.woteoted 
against loss of heat hy ri^iation.—W. H?u 

«/ Mfe# 


omm hdfA'H 

tstaihtUdm i^ate, and ^ 
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ifiMCtiMV. aio,. 

■.'■■• 

Bw^rs hr fuiA i Imph. in W. IHeo1im»im, 
JKNooion; F. C.; Ormi^, Wa^hsmstow; J. A. 
Ovde, WpMlofd:; «nd €» f» Slaoicsfdi Muawell Hill 
tpt. UmH. Hxtm IdOS. 

TaK-.^^Winer ootuiiBtit oif three obnoenifio nozzle** the 
* int^rOMdiikte being for the supply of liquid fuel 
whilit butewost end inner&oet are for the supply 
of air or steam. The mouthpiece of one or more ortho 
noaidOB is ahajpod to have an orifice of a non*eirouUr 
(^.pM an oyaa) oroes'sectioii. The innermost nozzle h 
roUtablo, ab as to constitute a needle vtiivo for regulating 
tha fuel supply, and when its mmithpiooe is non- 
oircubu* orossrsection. H is provided with a connection 
whereby the north may be rotated without rotating the 
moutbpieo«.-*-H. B. 

Gat producers: Jmpts. in —. H. Foster and 0. T. 
OrSener. Newport, Mon; Eng. Pat.w]4475, July U. 

im ■ 

Th* ]^>ducer is provided with an iron hearth or eom- 
bufititm chamber in the form of a hollow, inverted, trun¬ 
cated cone, the hearth being of sufficient depth to contain 
the whole of the fuel, and the slo]^ of toe side being 
such that the clinker will be ioroad downwards by the 
weight of the superinoumbont fuel into the water-sealed 
ash-pit at the bottom. The lower part of the sides of 
the ooarth is provided with grids fnt the admission of 
atr and steam. A casing with vertical sides surrounds 
the hearth. The air and steam blasts enter the top of 
the iqsace formed between the hearth and the casing, 
and, on flowing round the hearth on their way to the 
grids, take up neat from it, and keep it at a moderate 
temiMwature—^H. B. 

« 

Oat producer/; Imptn. in tuciim -. J. J. Bowmnr, 

Newoa8ti«-on-Tyne. Kng. Pat. 22,382, Nov, 2, 1908. 

boilw, found whioh the hot producer geeee are 
WOTMl, i# attached to one eide of the producer, end is 
connected to a chamber in front of the fite-grete through 
e hMtded valve. It i« also provided wim an escape 
valve loaded to a lower pressure than the latter valve, 
so that the steam generated jiesses off Into the air unless 
drawn Into the producer by the suction of the engine. 
An air pipe, which fiasses through the boiler flue, and 
suprtie* neated ait to the prmiucer, is likewise conneoted 
to tno chamber in front ot the flre-grate, the steam pipe 
and air pipe being eontrollnd by a common loaded valve, 
so that steam and air in proper proportions only enter 
the chamber at each suction stroke.—H. B. 

Qat gmtraton; Implt. rclaling to -. U. Ooehtz, 

Hildeeheim, Germany. Eng, Pat. 1331, Jan. 17, 
1808. Under Int. Conv., Nov. 80, 1906. 

Tbi generator is provided with an annular grate, arranged 
concentrically at the bottom of the combustion chamber, 
the grate conaisting either of a ring of sheet iron of A' 
sfa»]^ Cross-seetion, or of a series of semicircular bars 
...Jonn^ an annulus of n-shaped cross-section. The 
blast of ateam and air is delivered into the annular grate 
tfarough pipes, and either passes nut beneath the lower 
edge of the anntdns, or issnes through the intervals 
between the bars. A roof-shaped deflecting plate, 
standing in the iwh-pit beneath the grate, deflects the 
oshee ddaemidilig through it to points oonvenient of 
aeowa-e-H. B. 

Ca>bmftUm 0 affpanUut [/or air-fad]; Imptt. in - 

FliHugwliliOit, .Ueipsiz, Uenmny. ~ -Xing, Fat. 2«40, 
Jan.'S}, iBOflv 

Tan .imileatattar pniptHr, oaM nT * ate«agi iS»*. n< 

reoMpAnt' 'eimes-aeaBon,.... la aorangad'. 'within • eWflng 
fllleil'.WiiB ymdtr, -udifeli.^iMrvw.ae <’aa;i»tt«mMtti#i,g' 
irgutiL'; •Air.'ia''diftivenu.t>)r inaagif.dt;«:.'Wntae''<il>wat.' 



top-and; trf the opirbmiattar,.;;,.'! 

....... 

air .mny.dinflHfls if. uiitt' dt. 

'tempeiwl^ aisa.a'iaitaryi'istinia,. 

ttetet Win, to keep the aftaupenang watee i 
The oarbugnttad air iaanes throngh a. hianeh .piw' a^ i ^ 
upper end of the earbiiietter, and may be lafl off to' Jk 
separate |M-holder. or into a beU, inverted tWer . ^ 
casing, and adapted to serve as a gaa-holdsr.—S. ' . 

Oasc/ produced in the dcitruriivt did^ation of todi or 
other earbonaceout material ; . PurifUedion of w—i, 
and apparalue Oierefor. G. Wiittm, London. Bog. 
Pat. 2907, Feb. 0, t90fl. 

Ths crude gas from, say, the hydraulic main is led diredj^, 
without the intervention of the usual coadeating IMBt, 
through a scrubber in which it is caused to bubUe tltmi^ 
cooled gas iifluor, preferably oontaining light tar,. w 
admixture. Tne liquor is caused to eiroulam from the 
socubber through a cooling tower, so a* tO re-entor .the 
scrubber always in a cold oondition. The ooolii^ Mtd 
scrubbing thus effected may be preceded by treating Bie 
' gas in the hvdraulio main with cooled gas nqnor, for the 
removal of heavy tars and napbthaiene.-“H. B. 

/ ncandcceent maiUlea; Treatment of the teoecn iubee or 
of the uarne used in the manufacture of —A. I. 
van Vriesland, Bcheroningen, Holland. Bug. Pat. 
24,880. Nov. 29, 1906. 

Ha® Fr. Pot. 369,946 of 1906; this J., 1900, 487—T. V. B. 

Arc lamp riectroiec; Imptc. in ——. The British 
Thomson-Houston Co., Ltd., l,ondon. From Aligem, 
Blektrioitkts.-Ous., Berlin. Bng. Pat. ^,330, Get. 9, 
i 1906. 

[ In the manufacture of electrodes consisting essentially 
I of metals, such os iron or manganese, or of inetalHo 
; oxides, or of titanium carbide, finely powdered sIHcon 
i carbide is mixed with the material of the eteotrpde. The 
: silicon carbide, it is stated, does not fuse when the are 
i is formed, and thus steadies the arc—H. B. 

Uhiixu Ststxs Patxsi*. 

\ Coke oven. W. Klonne, Rath, Germany. U.S, Fa|, 

I 826,221, July 3, 1006, 

1 SXB Fr. Pat. 368,824 of 1906 1 this J., 1900, m-*T. F. B. 

j Smoke; Apparalue for purifying ——W, Cline, 
Assignor to J. F. Brimmer and W. Fubrmiu), Lancaster, 

I Pa. U.8. Pat. 824,489, June 28, 1906. 

; Thk smoke passiug from the flue to the chimney is eantod 
j to traverse a chamber interposed between (hem. A 
i liquid is sprayed into this chamber near the inlet end, 

{ and in the same direction in which the smoke is passing. 

I The spray washes the smoke, and falls to the bottom of 
i the chamber, and is then conducted by a {flpe to a series 
I of settling tanks, where the impuritios are deposited, 

! and from Which the purified liquid is pumjied bock to the 
I sprayer for use over again.—W. H. C. 

, ..... 

j FRXMOlt Patknts, 

: Fael; Manufacture of artificial —J. M. A. Stillesen. 

I Fr. Pat. 382,901, Jan. 4, 1906. 

I SB* U.a Pat. 809,998 Of 1008 1 thief ) |808,168.—T.F. 1?,, 

I Motive fluid hr internal comiaaMoit rndtore; Prefidnildn 

of a -, P. tVinand. Fr. Pat. 383,021, %b, 8, 

i •1906. Under Int. Conv., Peb. «, 1806. 

8»* Kng. Jh»t. 3008ol '|^6l % Jl, iSOj^. Opflrpj. P.». 

■ Purnaett ' for rWorf». ’ 'Pv.' ..'Pat. 

. . '"vSW.flOLfan, ifliPooo,/' 

'Tug toterli-aeti^g ia-^^raetetiaed W- ttin.;«HTa}^iaant\ 
of .^..i|p)di^..sgid,.it4diyi«to(otai8i^.-toa4lll^<n«^ 

.:fioA.4hia|(:|hW':tMhktd into 





■ 


74« Cl.. iii.~p Esy||yo3 !i:v-8 MSTwi-ATioiff.^itt a; 

MriM of faori«&M^iiikTtitiim«, which o*u»e the 
gawB Bowing roma tli* retorts to «li*nge thoii* 
airectioa tonr timoa More reMlsiBg th« outlet; tlie 
quMti^ of heated jtir Admitted #ith the producer gM 
1 # inaumciont for ita complete combustion, and a supple¬ 
mentary supply of ait ia admitted at the third ohanae 
of direction, to ensure, by the renewed oombusiion, the 
adequate heating of the lowest seqtione of the retorts. 
Methods of building up the retorts, and devices for closing 
them, axid for intrMucing steam, are described.—H. B. 


-GQiOTOlOT MATTKaS, Ao. tAB|. U, HHW- 


OaH’produeer. 


A. J. J. Adam. 

11)06. 


Fr. Pat. 362,312, Jan. 10, 


Th* cover of the producer, which carries a charging 
hopper and fuel distributor, eooontrically disposed, is 
adapted tq be rotated continuously in a horir,untHl plane, 
so that the fuel may bo discharged over the entire fuel 
bed. The fuel distributor, whiith is arranged within the 
lower part of the hopper, consists of a conical body, 
rotating on a horizontal axis, and fonned with a longi¬ 
tudinal V’^haped trough which alternntoly lills willi, 
and discharges, the fuel. The cover is in the form of a 
shallow tray, and is kept filled with wator to prevent 
over-heating. The fuel in the pro<luecr refits upon a pUte, 
which is sus}>ended from chains wound upon pulleys 
arranged round the lower part of the producer; the 
blast-piM extends centrally upwards through the plate, 
which, by the gradual rotation of tlie pulleys, is caused to 
descend slowly as the fuel is consumed; tHus keeping the 
top level of the fuel constant. When the plato has 
reached the base of the ])rodueer, bars are insortod through 
the furnace walls at a point above the cinders, so a« to 
form a temporary grate. whereu|>on the cinders are raked 
oul, and the plato wound up again to its highest level, 
descending again de now.—H. B. 

[Zoeomobik] ffafi-produrer. H. Hurlebusch. Fr. Pat. 

902,425. Jan. 15, 1906. 

Th» locomobile gas-producer oonsists of a small protlucer 
of any suitable kind, attached to a cosing having the 
,(oneral ftsp,.ct of tho boilor of r locojnobilo, tho top of 
tho <! 8 »ing norvaig as the foundation of a gas ongine. 
Within the oaeing is arranged tiio appuratus for purifying 
and cooling the gan on it* way from the producer to' the 
e^ure>; it oonsiete of a aeries of compartnieuta and 
ofaanncla. provided with water-spray and beds of moist 
ooke and sawdust, Tho entire apparatus ia mounted 
on wheels.—H. B. 


Oates .fpparotK, for the analyeit of -. 

Betriebskontroll-Apparate, K. Bteinbook. 
Addition, dated I)eo. 4, 1005. to Fr. Tat. 
Nov. 2 , 1905. xxril., pr.ge 770. 


Monopol 

Second 

359,352, 


Ftfanumls for inoandeteerU lamps ; Process for the forma¬ 
tion of -. Zirkon-dlilhlampnnwerk. Dr. Bolle- 

freund and Oo. Fr. Pat. 302,847. Jan. .30, 1900. 

Th* filaments, eitliei loosely Or in bundles, are iilaeed along 
with a pitMie of any suitivhlo niot 4 il, alloy, mixture of metals, 
or carbon, in a tube of metal or porcelain, which is then 
sealed up hermetically. As complete a vaeuuiii us 
noasible ia next produced in the tube, which is afterwards 
heated to such a temperature that the metal, &e.. inside 
is volatilised. Mid deposited as a fine, adherent film upon 
the filaments. After cooling, the vessel is opened, and 
the filaments taken out to undergo any othot desired 
treatment, or to be used us they are_ W. U. C. 

111.—D&STHDOTIVE DlSTUXATlOlf, ‘ 
TAB PBODlieiS. PJETBOUEDU. 

AKD imirafUI. WAXBB. 

(Continual from page 087.) 

.tiyittmrbons ,• 

! 'tH/MttxUwss. 

.%ra.inod* ofdwtiiBi^it .(Wo»e oil a satfinstik aad (un uB.i 
saturated 't|t||m|iaoD is very dijSeient. Oaone acts, 


CUtidatfan of — hu oifpnt at Imp 
3. liifmm.. ClMgu^.;|Plot,,. ISOfl, 


. ordlDsry tei^pwattn^, . 
oaibODS Sttoh as wethume i 



rfewhr 

. - 

is <w« of ariidaal bydroxylatton. In tht i 
• 1^1 alootaol is the first prodo^ 

The reaotion in the sate of an nnsatuyntt^ kij*——, 
sueh as ethylene if iBstantanaons, even lit ttihpwt.,-.-— 
far Iwlow 0”C, . A v^ explosive edetiti^ ooi^iai4' is 
nrst formea, wbicb ddqqmzioiias axtram^y aaad^t |^ fag 
oxidation products oontamiae on^ one 
The o/irbon ohain is broken ad the dontte bond. Com¬ 
parison with the resulls of Harries' work m^s* it apneec 
probable that the addition product is an o^onider hut 
the rlocouipMition of this is more oomplex then that nsuaUy 
obtained with a lignid or solid oeonide. 'ITie foUowtng 
equations probably represent the process 


(1) C,H*-l-0, = C,HsOi 

( 2 ) C 2 H 4 O, - 1 -H,0»2CH,0+H,fV 

Ekoltsh Patbnt. 


(a) CH,0-(-HCO^ 

(b) CHsO-i-0O-bl,£) 


Tar oils, phenol, and similar products; Stnaltimt 

of -. W. Spaltoholx, Amsterdam. Eng. Pat. 

13,161. .Tune 20. 1906. 

Sex Fr. Pat. 355,342 of 1906 ; this J,, 1906.1168,—T. F. B. 


Axd 


Cmdm. 

CheW'"*' 


IV.-C0L0DRm0 MATTERS 
DYESTUFFS. 

(Continued from page 887.) 

a-Naphlhol and beniophenone chloride; 

products of -A, G. Shrimpton. 

1900, 94, 13—14. 

DlPHeNYLOI-a-WATOTHOLMXTHANS. (C,H,),0(C,*H,.(M%1 A 
was formed by the condensation of .o-naphtbot vidSi 
henrarphenone chloride, acoording to the eonatien 

(CeHshOCl, h- 2(:,,H,OH (0,H5),qC,„H,dk),+2801. 

It forms mioroecopie crystals melting at 208'2f’—209i2° C., 
is soluble in benzene, carbon bisulphide, ether, acetohbl 
and chloroform, less soluble in ahiohol and potroloum 
spirit, and dissolves in alkalis, giving a madder-hrown 
solution, which shows a blue MuorescenC*. By modi¬ 
fying the method adopted for the preparsXioo of the 
above compound, a second condensation prodnot was 
obtained, consisting of fine yellow miorosco^o orystals 
melting at 180*6 to 181“ C., and possessing good dyeing 
properties.—D. B. 

Trinitrohenicne derivatives with cyclic amines; CaiUri- 

butinn to the knowledge of -. E. O. Somroerbof. 

X. Farben.-Ind., 1908. 5, 270-271. “«™«ooi. 

Ihx author cannot admit V. Qoorgievio's contention 
(this ,T., 1900, 530) that pioric acid must exist In two 
ttiodifications because it dyes wool different sbados from 
n cold and from a boiling bath. In the cold, ho states, 
the picric acid is merely fixed on the fibiv in the form 
of a solid solution. On heating, a “ loose ’’ chemioal 
coiiibinatioii is turnied lictween the plcrie acid and 
the wool fibre, which is of a darker oolour ihsa the.J 
dyestuff itself. Similarly, picric acid and also trinitro- 
lienzoie acid form oomuonude of ^ffouent enlour 
with aromatic amines. Thus on mixing eaniinotscnUr 
methyl aicohulir solutiDns of ttinitroiwimkr seid 
and pseiido-ciimidine hi the oold, a colaurieN watt 
IS obtained ; on warming an isomerio edloared nthstsiiHMj 
a " loose " molecnlar addition productls ' 

Phenylaeetie acid ketone dyestuff*. ' TrsAwfifiaMfesazv- 
benzedn .and dtrivatmt tWeoK E. Nw«l£n»^Li- V 
Kadiera. Ber., 1904, 2066^S0«O. ^ 

'Th> atttbora have oondniMed 1 
acid.' and 'ohtehiied 'jdawy 
<&f»*yd4*oxybanai)|fiJia A’ IW 

<it.yd)Mi(3>h<M«ph4Ki^' 

■sation /msdact of''.B«o 




. -Hr, a'. 


... ybiiktto 
ho^stteUgr- 


nJtrifo ^hoisonltro8«awt«Be,:tt.pi i»4<> a, rse^i 






ct. ■iv..M)oiiGiTRm0 itATTEB#;’*' ,i n r » p gp y | 




‘ttittt. IflS' 0., 


^ “y treating ^ nitinie irtft aolitUn nitrite, 

W wit ronttaitee tru ebnverM into the enrriMi 


dlke^, trihydie»j4)«itil. U3‘ G, by wfdt, the 
wwtWttp iUrbiipt being eUramttad- Thete five new 
BBMUltetR Ktt ibMant ^ettufl* lAmUtr to gtilaceto- 
nwoM (Allebi^ Veilow imd! trlh3r4roxyb«nzopb«n<m«. 

Tii(^ d^«iXig propertiw we given in the following telpile t*- 


Djniituff. 


KrtOQc . 


Dike^fl . 

f ioBltroiOkMone 

. ... 

IM-oxime • • e . 
Heltik^tophe* 

none. 

Trlbyditwy 

Miiop&encme 


Cotton mordanted witli: 


Alumina. 


ollve*orange 

oHve>oranffo 

oIive>oramze 


Iron. 


browniili'black ' 

brownlftifblHCk 

brownlfth'hlack 


a little greener and duller 
the tame la the mo&oxlme 


Wool 

mordanted 
with olirome. 


olive 

olive 

olive 

fveenialfolive 

irreenlih'oUve 


greeniih-yellow 

I 

orengfl I 


(ftejiah-hlack I greenish-olive 
browniah-black : reddieh-oltve 


—tt. L. 

Triphenylmnihane derivtUivet; o-llydroxylated -. 

E. NooHing and P. Gerlinger. Ber., 1906, 89, 2063— 

2050. 

4t.4*.4* • HXXAMSTHYLTRlAMtNO • 2*-HTDROXYTRlPHBNyL- 
MXTRANS (CH3)8N.C8H9(OH).CHlCflH4.N(CHn)2]8 is pre¬ 
pared by condensing Michler’s carbinol with dirnothyl-wi- 
aminophenol by means of ooncontrated hydrochloric acid 
and a little alcohol. Kecrystallised from alcohol it forms 
fine white needles turning reddish on exposure to the air. 
and melting at 172°—174° C. with decomposition, it 
is easily soluble in organic solvents. Oxidation to a 
blue dyestuff is very .inoompiete owing probably to the 
preseimo of Mh o-hydroxyl group. On the other liand 
the acetyl oompounfl obtained by treating the leuco l)odv 
with hot aootio anhydride can be smoothly oxidised with 
lead peroxide> and yields a dyestuff which dyes the fibre 
blue inth a violet tone. 

Mej'-ttinethyltriatnino - 2^.2* ■ dikydroiytriphenyl- 
methane (CHglaN.CalJaiOHl.CUfCeHaiOHjNiCHs)-) 
[C 5 H*.N(CHji )23 is prepaml by condensing p-dimothy1- 
aminobetizaldenyde with 2 mols. of dimethyl.m-amino* 
ph^ioh It orystaliises from alcohol in white needles, 
melting ai 175° C. with elimination of water, which 
graduwly turn pinkish when exfiosed to the air. It is 
readily soluble m dilute aqueous alkalis, and in organic 
solvents. Oxidation with lead peroxide and gracial 
acetic acid protluces only a poor yield of a violet-blue 
dyestuff. The di-acctyl compound of the leuco body is, 
however, readily oxidised to a dyestuff which produces 
foirly strong violet-bhie shades. When the leuco body 
is dissolved in oouoentrated sulphuric acid and heated 
for six hours on the watcr-hath, a inoliHuilo of water is 
split off. and a very nuuiily oxidisahlo dark bluiah-red 
subsiaBCQ 

in obtained. By heating this leiiuo proiliict to 150“ 
with coBoentf»t<«l siilphune neid, it is oxidised to the 
MUtMpondiag dyestuff, whieh represents the dimethyl-p- 
lunteo devivetiee of Busamiue. It produees very bluish- 
red—«linwt violet—shades. The introduction of the 
•Mnejpwnp into the MalMhite Green molecule, it is pointed 
sot, preduoet Cryetsi Violet. Here the change ie much 
leee moeked. The Introduction of one or two itcotoxy 
npupi in the o-position in the Crystal Violet niolooulc 
hes, further, Kuch more eSecl on the shade than the 
lotrodaotldn of. a pyrdne oxygen atam.~tl. I* 

AafeoUla (htoo f iifddeaee of, tubilUotm-in (kf -beomM 
«d (he Mode a/—, E. Noelfeit# and p. 0or- 

. Ber:, , i-.- 

imhiftaiHloe of MbetithtinU liktheiipmdtMdtd^ Wnseoe 

Xa.;w!a,v •' 



ae- lar-VM 'liEhiecto'd 

group fa, -fae «»peBit- 

K. and 0. JTaofe Ihwi, UW, L 
Ber„ f^ -mi ! llffS.! 


W»'' 

aa .fatlowt, „ A fafao- 
•ffae 


W’ 

__- — T_ 

e.{;i^tkin inooh'bhier. and la'fae in 

any effect on the shade. Jdethyl fa tig) 
duces i yelfawish-green (see Hahalilc and, Bfaifafa Sfa., 
1899, 1287) I chlorine fa the o-nosition a grefajeh-ldiie' 
known as Setooyanfa*. (see Oolgy, Oer. ftA 9ii,lSff). 
fa the p-position a yellowishrgremt aooordfag fa the 
authms and not a bluish-green as described by TUssfiiirfa 
(sec Ber., 1888, 742). A snlphonio acid group fa fae 
o-position produces a Well-known blue fast to alkfais 
(see Geigy, Ger. Pats. 80,882 and 87.178). An «.oaelx>*yl 
prevents the formation of a dyestuff; the presence of an 
estorilied o-carboxyl group makes the faade mudh biiier 
(see llallnr and Oiiyot, Compt. rend., f Iff. 208). Neither 
0 -, 111 : nor p-hydroxyl has much faflueiice oh the shade 
(SCO 0. Fischer, Ber., 1881, 2522). The alithOre hate 
lillcd in the gajM fa the above series of substituted Malachite 
Greens by preparing the o- anil m-methyl, m- and p-ol^to, 
and fl>-suIpho derivatives and also the e-, pr*; ffad 
p-methoxyl derivatives of Malachite Green subsuttited 
in all cases in the bonzal nucleus. They find that,, as 
already observed in the nitro bodies, substitutitm fa fae 
o-position makes the shade bluer, fa the p-posi^m 
yellower, and in the m-position is without fafluoOce, 

—aL. 

Pkenolpkthalein and quinalpkthalein; (lonttinuion of fas 

mlta uj -. A. G. Green and P. K. Kfag. Her., 

IWtW. 89, 2385—2.771. 

Tux view of Green and Perkin (this J., 1804, 819) thatthe 
coloured salts of phenol- and (jninol-phthgtdiins possess 
a (juinonoid structure has been adversSly otiticlsed ’by 
Moyer and Spongier (Ber., 1906, 38. 1318). who adhere 
to Meyer’s conoeptiun of these salts as lactone dorivatives, 
and accept Baeycr’s theory of a carbonium valence (this 
J., 1905. 820) as an exploitation of their ofaeur. Jfafar 
and Spongier in their oommunication specially emphhslMd 
the fact that notwithstanding numerous atfaiupfa no 
coloured, quinonoid carboxylic esters of phonfa- and 
ipiinol-phthalelns have been prepared, stmifair to tboao 
obtained by Nietzki from Fluorescein. The AOtHrm hkve 
succeeded in preparing such coloured estora, whi^ is 
further confirmation of their view that the ooloufaff ssdfa 
of phenol- and qiiinol-phthnlelns possess a sfatflar 
ipiinonoid structure to that of the salts Of fiuoMloelh. 

Methyl eater of pheiwlphthaMn. —Phenolphthaleln was 
dissolved in boiling methyl alcohol, the solution saturated 
lioi with zme chloride, and a current hydrbgen ChMde 
led through. After standing ovcmigh£l the dark red 
solution was poured into ioe-oold, fefally aoldulatod 
water. The voluminous scarlet prcoiplt«te whfah 
separated woa rapidly filtered off, washed wBh fae-oold 
water, and driod ladwcon filter-paper. The analytical 
results and proi«>rtics of the product conlirmed the* view 
that it wan the ipilhonoid methyl ester of phehdlphthslfan i 


(CGOCH,)(:.H, 


‘X^OoH*iO, 


The ester is very unatable. being completely deoplorlsed 
by contact witli water for 12 hoius, or with (ilo<faol lot a 
few minutes. 

Methyl eater of ptinidiMatyio _A sfaplion ot the 

phthalein in five ports of methyl alcohol was .gubjectifa 
to the action of a current of hydrogen chloride tor half an 
hour, and the solution allowed to stand overnight when a 
dark red. oryatallfa* precipitate fa^ffateted. Hiis was 
filtoredioff, (fad washed with afaedtoHwether,. ■, |t conaisted 
of the tdtloride of the quinoaoid methyl ester of quiiteh 
phtliafctn ‘ ’• 


fOefOOBsPO^ 


iri«i 

.,.tBe'-tfae eefar, ,owfag'fai!’^'*’^--"“ 

• taiMt 0 es hydtelysis.i-A. S. 
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i*1Uhalein §€rit» ! 8aH9 mineral aeide in tiu 

--. a. HeJler. Z, 190e, 6. 26S--269. 

l^liB AU^thar ftkoWH thAt C^Hi« 07 , the phthal^ 

of pyragftBol, is oepAbie of longing etable woti'Crj^staUised 
salte with mineral adds, and this property may be utilised 
for the preparation of pure dbUleln hydrate, xhus 1 part 
of oommeroial anhydrous Qallein is gently warmed vrith 
10 narts of 96 per oeni. alcohol and 1 part of concentrated 
hyjroohlorio acid. The nearly clear solution obtained 
is filtered, and the phthaleln is palpitated with water. 
This product is then dissolved at the oroinary temperature 
in 4 parts of alcohol (or acetone), with the addition of 
2 parts of alcoholic hydrochloric acid. Oalldn alcoholate 
hydrochloride soon begins to crystallise out: it is filtered 
off and carefully added to concentrated sulphuric acid, 
in which it dinsolves with an intense red colour. This 
solution is filtered through glaas-wool, and on precipitation 
with water, pure (lalleSn hydrate, C,oHia 07 ,« 80 , is 
obtained. 

Oalleln alcoholate hydrochloride, ( 3 joHjg 07 ,HCl, 02 H^()H 
(premrod as descriltod above), crystallises in fine brown 
neemes. By dissolving Gollclin in acetone or methyl 
alcohol, and adding concentrated hydrochloric acid 
to the solution, Galli^n aoetonate hydrochloride, 
CgoHioOf,HO, Ch.H«0(blue-bla<ik needles), and Gallein 
methylalcoholate hydrochloride respectively arc ohtaineil. 
Gallsiii sulphate, CooH7207,H«804, and Gailcin hydrobro- 
inide, C 2 ( 7 Hi 207 ,HBr, are similarly prepared; both* crysUl- 
liso free from solvent. All those salts are dccomjKised 
by water. The author has further prepared the hydro, 
ontoride and sulphate of Gallein ethyl ester, the hydro' 
chlorides of hydroxytjuinolphthaleln alooholate, ocotonate, 
and methyl alcoholate and hydroxyquinolpbthalcln 
sulphate, which are all crystallised substances decomposed 
by water. These salts are of theoretical interest in view 
of recent publications of Wonier on partial valencies 
(Annalen, 29fi) and of Baeyer (Ber., 38. i)70) on the 
basic character of the carbon atom and on **oarboniiim ’’ 
isomerism. 

Pure Uolleln hydrate is a stable reddish-brown 
(Tyetallme substance, which may bedded at 100'^ without 
decomposition. It loses a molecule of water at 0.. 
and b^ns to sinter at 240® C. When very finely ground 
and shaken with a smalt quantity of acetone or alcohol. 
itdUsolyes rmry readily with an intense violet coloration. 
On dUuting or warnung this solution, or allowing it to 
stand for some time, the coloration disa^ears, and a 
faintly red>tinted solution is obtained. This solution 
contains the Gallein in a differonf. form, which must he 
the lactone form, the faint red coloration being due to 
the presence of amall quantities of a red quinonold form, 
which is isomeric with the violet modification. This red 
inodHioation may be isolated os a dark red crystalline 
powder by adding a small (|uantity of chloroform to the 
acetone solution. By adding chloroform in gradualiy 
inoreasing quaaf^ty, practically all the dissolved dycstiiff 
may bo pmipitaUm in this form. The violet modincation 
is the basis of the mineral acid salts, whilst the alkali salts 
are derived from the ntd quinonold form 

On ««idifyin^ alknline Bolution, with Metio aoid the rod 
form ie obtained, while with miucrol acide the violet in 
jireeiiiHated owing to the aecondaty aetimi of the mineral 
acid, llwro are thue in all four forma of tiulleln, of which 
three have been iaolated a. delinite uompounde.—H. L. 

Bnouten PaTssia. 

Dfiitufa; Jlfo«n/BC<«re of green oerd mordonf-. 

O. Imray, hondim. Prom Parbw. vonn. Meister, 
Lnoiua, untl BeSiung. Hoeehet a/Main, Germany. 
Eng. Pat 17,38£, kag. 28, 1805. 

N»w green aoid mofdaat dyestuffe are prepared by 
condenaing 6-nitrO'l-h«niiaidehyde-2'attlphonie acid with 
tym moieeular proportions .«{ tertiary aronwtio baeea, 
one or both of «)iicn eeninina a bamyl ^np. !I2ie oon- 
dwuiatibn produota are Oksn auMwnaCed, aM oanveated 
into trij>M^yl«,etbaa^tn<Hsulpkohlo achds of the 
{oHotemg genattd torinnla » 


frr.^«>l!OtlBINa SATTBSS * DYESTUFFS. 


In IhiB formula B*, E*. and B* re|a'Mcint a methyl^ atkyl, 
or bensyl group. These nitrodisulplK^o acids, which 
are in the form of leuco-compmuids, are reduced to 
aminodisulphonic acids, diasotised, and oomlAdi^d wi^ 
salicylic or cresotinio aoid. The aso ocuippmd is ow* 
vortM into the finished dvMtuff by oxi^andn with lead 
peroxide. Example, (a) 5.Tiitro,e2'Sulphb*l*ben«aldehydo 
18 prepared by boiling a 80 ]ution ‘of 185 kilos, of 5-mtro-2- 
chtoro-l-benKaldeh^e in lOOO litres of alcohol, with a 
solution of 140 kilos, of sodium sulfite in 500 litres of 
water, for 24 hours in a reflux apparatus. The solution 
is filtered and may then be directly used. (6) 422 kilos, 
of othylbonzylaniiine are introduced into ^is solution 
of 5-nitro-2-sulphO'l*benzaldehydc and th^ 100 kilos, 
of 6fi per cent, sulphuric acid are added. The mixtUlw is 
lioiiod for 24 hours, and the reaction poduot is precipitated 
with water, filtered, dried, and sulpnonated on the wat«* 
bath by means of four parts of concantratMi snlphurio 
acid. Ihe sulphonated product is precipitated with water, 
filtered, and rrauned in the usual way. (c) The m*aminO' 
dtothyldibensyldiamiiiotriphonylmetnanc^isnlphomc aoid 
so prepared is diasotisod, and combined in alkaline 
solution with salicylic acid, and the product is oxidised 
with load peroxide. The dyestuff is obtained as a dark 
green powder readily soluble in water, which is said to 
dye wool, treated with chromium salts previously or 
subsequently to dyeing, in strong green shades last to 
washing an<j padding.—H. I^. 

Colour bases; Products soluble in teater, fate, and oUs 
from the salts which higher fatty acids cwd acids of the 

(deic scries form with -. Moisier, Lucius, und BrUning. 

Eng. Pftt. 10,079, April 30, 1900. XUIA., page 76^ 

Phenyl‘l.2-naphthimidazole or homotogues or derivatives 
Utereof ; Manufacture of amidosuXphonic acids of 
C. D. Abel, London. From Act.-Go8.*f. Anllinfabr., 
Berlin. Eng. Pat. 20,780, Oct. 13. 1906. 

Tin o-amino-aso-compounds of the naphthalene series, 
obtained by combining diazotised p-nhonylenodiamine or 
occtyl-p-phenylenediaiuine with oerwin naphthylamino- 
Bulpnonic acids (e.g., 2.5.7'napbtbvUminedisulidionio 
aoid), are combined with a nitrobenzaldehyde or amino* 
benzaldohyde to form a triazlno derivative; on reduction, 
r.g., with iron and acetic acid, the nitro group or groups 
are reduced, and also the p-plienyletiediamine reamiie is 
oliminatod, whereby there is formed a phenyinaj:dith> 
imidazolesulphonio aoid derivative \ thus, from the 
naphthylaminesulphonic acid referred to above, the 
compound formed has the formula :— 

(H()8fi)2CjoH*<^ ^ V.CaH^.NHa. 

\NH/ —t. f. b. 

Colouring matter [Tkio^indigo Hed ]; Manuhadurt (4 
organic eompoutids coattztning sulphur, and of red 
therefrom. G. W. Johnson, London. From Kallo 
und Co., Akt.-Ges., Biebrioh on Bhino, Germany. 
Eng. Pat. 22,730. Nov. 6, 1906. 

Sbk Fr. Pat. 369,398 of 1905; this J., 1900,424,--T. F. B. 

Colouring matter fThio-indigo Med ]; Manufaeture of 

red sulfur-containing -. G. "W. Johnson, Xxmdon. 

From kalle und Co.. Akt.-Ges., Biebrioh on Rhine, 
Germany. Eng. PaL 23,310, Nov. 1$, 1905. 

8bk Fr. Pal. 359,309 of 1905 ; this J., 1900,424.—T. F. B. 

Azo colouring matter {Dyestuff] j Manufacture a/ — 

H. W. Lake, London. From the Ghem. Fabr. Oriea« 
heim'FOektron, J^rankfort^on-Maine, Germany. Eng. 
Pat. 0189, March 14. 1900. 

Kiw potyasQ dyestuffs ara olaijnisd, which dya cotton 
disaatty in Idaok shades stated to be df nmarkable fastaees 
to washing. The process eonsitts in first ^j^paring a 
oombmation ip .aBcalijtia^^iitldp d a .paradmwio 
2.8,d'a<ninom^phthols^|t4d8io' aoid,. or 3^0 — 

tw cop^lning it (1) with a vi-i 

anunoiO^eaao dyestuff, 







, .■■j i; ;-;.4 

. . > iljifItIC.meoitcifFOnilkg 

MiiiM sr(>i^ 

pn^ul j^idUt ‘vSmf. bjmofyt^ ftftar cxwwuttoo 1* com- 

Jaiu^'ptrU pi ooetyl-p-pheiiylenediauine 
Me dll|(ptl(^ ^ epmbined in alkdine aolution vith 
n*9f oi 2.8.8>amiiioDt[ifatholaulpliomo aoid. The 
1( ^ydrplyaed with oaiutio aoda to epUt off the 
aoem po^, totnucotieed, and then oothbinea in aUtaline 
VJth 24-1 ppTte o{ the above monoazo dyestnff. 
Whati ^ tormation of this Intermediate product ii com- 

f leto, S-4 parte of m-phenylenadiamine are added. After 
2 honta toe eolption le warmed to 70° C. and the dyeatnfl 
ia preoipitatod with eait. It dyee cotton in deep hUek 
abwee. 

Kxample It.—12>2 parte of dianieidine are tetrazotieed, 
and oomhined in alkaline eoiution with 17-Ofi parte of 
2.S.3.6-aminonaphtholdianlphonio acid. The intermediate 
product ia then ,further diazotieed, and allowed to run 
mto an alkaline aolution of the monoazo dyestuff obtained 
by eombining aoetrl-p-phenylenodiamine-o-ealphonio aoid 
with 11-SS parte of 2.5.7-aminoaaphtholKuiphanic aoid in 
aoid solution. When combination ia complete the new 
body ie farther combined with 6-S {Mirta of nt-toluylene- 
diamiQe. The acetyl group ie then epUt by boiling with 
aaueoue oauetic eoda. The dyeetuff dyee cotton in black 
thadet. 

The new produote are eaid to e^ualiee very well owing 
to the preesnoe of the para ammo group, whieh also 
incMeHiee the-dyeing power, and deepene the ehade. 

—•H. L. 

tSuhtkt'nie aeidi of the aromaiie terUe; Manufacture 
of ——, <3. Oreyfue and The 0ayton Aniline Oo., Ltd., 
manoheetei. £ng. Pat. 7288, Match 26, 1S06. 
Sn&ramo Boide of the aromatic eeriee may be prodnoed 
by diafOtieing primary aromatic aminee, and treating 
the diazo eolutione with finely-divided copper or other 
ooi^iet compounds in the preeence of eulphuroue acid. 
Nitrogen ie evolved, and the ori^al amino group ie 
teplaM by the eulphinic group, 80,M. The wtenteee 
elmm the Uie of ouproue eulphide, or a mixture of cuprous 
Bulphi^ with finely-divided tuiphui or other eubetaoee 
in place of the finely-divided copper or copper ealte 
hitherto employed. The requieite mixture of ouproue 
eulphide ana eiilphur may oe prepared by continued 
heatiiuof an aqueous solution of a ouptio ealt and sodium 
thiOed^ite, or by boiling with water the jaeoipitato 
of eoditun ettprous thiosulphate (obtained by mixing hot 
Ipluihoiu of copper sulphate and eodium thiosuipnate) 
lintQ dteompoeition takea place. The material ie best 
used moist in a finely-mvided oondition, and during 
tits eyointion of nitrogen the tempenture should not be 
aUewwl to exceed 6° C. Examples are given, describing 
thOptWKtiion of o-toluenesnlphinio aoid from o-totnidine, 
bsitoMcarboXyUc-o-sulphinic acid, OsH^lCOOH) (80,B), 
from 'eatbmwo acid; naphthalene-l-salphDnm-4- 
anlpblaic acid (Tom naphthionic acid; and a eulphluio 
amd < ebne^^^ 

tea. 





p-amifid-e^tolyl- 

«d(« 

,„_jMho, 

,7. ’.*-.7! l*'" 




ihe; 'A»IKlii-''tgi^'i' 
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Calourinf : mUttert of (to aaOtoeefie eeitos 
igectufftl ) MmifaetMH of ' —9; T- ^hMOii, 
London, from this BadisohS'ilnilittqfhd'^f^ 
Ludwigthafen, Germany," Eog.''- HlHr 

1908. ' ■, 

Th* dyestuffs derived from 
quinonyl or derivatives or homoloi 
Pat. 387,289 of 1908; thjs J;,.‘ 
into new dyesiuSe by chlorinati 
products are similar in appeanmoe'to 
dyestuffs, bat produce redder shades, 
converted into cherry-red vats. wU«h 
red shades on cotton, changed ifito bright ai(ai>ihMil} 
by washing.—H. L. ' ' •' ' ' “ ' - ' 

Anikraeene eeriee ; ManufaHutt of 
and of colouring matter ISulphiie 
J. Y. Johnson, London. From i 
Soda Fabrik, Ludwigshafen . on 
Eng. Pat. 18,067, June 6 , 1906. , ; 

EtsKTHnaoviNoxTlaMiwx, obtained as dssi^Md n ifit- 
Pat, 387.188 of 1906 (this J.. 19#; 
treatmaot with nitric acid in wessape^nt ■ 

a nitre compound fs formed, which s^aip 
dianthzaqninonylamine; by metdag f ‘ 
alkali sulphide, a dyestuff ii obtain^'' 
blue shades from an alkaline hy ‘ 

Mmatuffti Manufacture of red iiid 
Imray, London. From 8 oo. of 
Eng-Pat, 10,406, May a. 190«, , ■ 

Brno vat dyeing dyestuffs simllaf to'ithiah!K^-,#n.:«M . 
to be produced by heating a mtxtoie af'Sidio|dwM<wlto 
acid with isatin and an aromatic nitephT^tolHigkeHU (01 
acetic anhydride at a high tempeiatwii lEto'ltoW il 
stuffs crystallise In the form of hrlifi^t 
brownish-red needles, and dya oetteri, « 
shades mnob yellower toon thoke ptodtt 8 sd.hpiUinU||| 

Vgeetug*; Manufacture of reg^ ukits*, d# *#^4 

,'ng-. 0 , Imru, Londoto-. fpim'-'-ftm'.;##-ptol 

Ind., Basle. Eog. Pat. 11,760, Wjky |% it# : . - 
Ran, violet, and blue vat dyulog dysiitn^ -Sir* 
by heating a mixture of saUeyithtoBoejl 
indoi^il witb toe toylides of isatin^ Rd 
substitution prodnote, in the preMnW ^i 
or sn aromatic nitrohydrooan^ M-'l ^ 

“ • ■ - ---' «fids; 


Example Th^ P*^ 

2-6 parts of a-isatinahuide, amt' 
anhydride are boiled under h nAjlX 0 
hours. After a short time fW sifluM a htpit' 

vjolet eolour, and the dyestuff heg^ ‘M Mgasato vOh; 
oooling and filtering, it R-ohIahM/M. 
violet felted needles, whlqli' 

'shades from' an alkaline hjri&mrtWwto - 

.E»a»i^ .W.---TVO iiMtav rf;tteBi>Ste*'yL':.'i8. J 
adaatoiaDiUde, and SO pa * 




JfmuKtit ■ 

atiit, aiti aw 

imiMtf # Atrefrdm; .Mx^^ivann ~^. L. CaawUa 
Vt. F»t. »61,m, A|«C1 8, IWS. 
l.|<9iAnEi9na«sB-BBB4>a^Mxr«i;ino»io atsids ate 
pndno)^ % diMoiving diaminoiUBhtlialeBeliydTOX;- 
■d^enio Mtclii liS-diaiDuio-5-)iiyv<a}va]>litiiaieue- 
7-«u^lkon)o aeid, ,|d water, and pwaing in a carrent 
of jhoaiietui to the preeenc* o! «Mium acetate. 
1.2-tHan:wo-6-hTdroxynaphthal«iie-7-8Ulpliomo acid U 
ptepated by rmuotog a monoazo ^estuff obtained by 
combining a diano oompound with S.C-ammonaphthol-T- 
(nilidionie aald to acid eolation. The new urea neparatee 
out aa aodium ealt to brilliant uoiourleae oryatala of the 
ftolowtog oonetitution:— 

It la readily eoluble to hot, but ei«ringly aolnble in cold 
water. The free acid ia obtained at a ootourlew cryatallme 
powder by the addition of mtoeral aelda to aolutiona of 
the sodiuni >ait, and ia a not readily oxidiaable subetanco, 
the alkaline aolutiona of which ahow an intense violct- 
blue ttnareaccnoe. It may be readily oombinod in alkaline 
aolution with diaxo compounds, and yields, it is stated, 
valuable monoato- and polyato dyestnSs distinguished 
by brilliant shade, fastness to acids, and strong affinity for 
cotton. The monoaBo dyestnffa prepared from 1.2. 
naphthylene-nrea-hydroxyaulphonic acids and diazotised 
bates of the benzene series such as aniline and its homo- 
lones, a«etyl.p-phenylenodian)toe, aramophcnol ether, 
suIphaniUe acid, &c., produce scarlet shades on ootton; 
o-najdithylaffline and ite sulphonlc acids, aminoar-obenzene 
and >te snlphonic acids violet-red to violet shades, lienzidine, 
toUdtoe, and dianlsidlne reddish-blue to blue shades. The 
dyestnSs prepared from o-aminophenol and its derivatives 
are said w yield wool colours, of excellent shade and 
fastness after ohromtog. pne example is toven, in which 
Xhe combination of diazotised o-toluidtoe with 1.2-naphtliyl- 
«De-uwa.S-hydroxy-7-sulphoniq acid is described.—H. 1* 


the igtoftM Hjilth silt atoajb iato<«()a« iiUQnto|t atotos to 
apW'toft'-'tota'ttjdaodd 

Ditio./ktoa aintoo4.1>tooh)iiro^WtttoM4.aM]pMitii acids 
and dtoito'iiodium Saits aw sffi »ton stodUs to MlH <t^ 
thSir toomerides. Separate of tha nttetoB toodnots 
stoy tea be oonvenientto'etetadM erystaUtoatoan itoto 
ssatSr, isitfaer befo» or Htar ts^Kitimti-*^* Sc . 

D^titug dtfived from saftototoioaestiie oeto ; 'frmot 
piarfiicto^^ 0 rid nt^inanf .v~- [UliMStostys itofl 
ssmsfar to indiffo. Soc. hour l*|nd, Ctoiniiaua h Site. 
Ft. Pat. 362,876, Jan. 31, 1804 Ulidat lat ClMiT,, 
Oot. SO. and Nov. 4, 1805. 

Sis Eng. Pat. 4887 of 1906 1 this J., 1908. 470-—T. S’. B. 

v.-PREPAsnio, BLEAOHmo, Bmuto, 
PRiirr»6. AND FnisHiNo •nutmsB, 
YARNS. AND FIBRES. 

(Conlinotd from page 693.) 

Sanana baet from Germart Eatt Africa; SxamimHoa 

of -. A. Zimmermsnn. Der Pflanzer, 1806, 2, 

77—78. Chem. Cenlr., 1908, 1, 1790. 

SaiU'i.is of “ hemp ” from Muca HMH and M. 
vlujurennc gave the following results when aubisoied to 
cfaeniioid examination:— 


dntoragutnoos iernatimc [ArylaminoanthruMinones]; 

Productiim of -. Parbenfabr. vorm. F. Bayer nnd 

Co. Ft. Pat. 882,140, Jan. 8, 1906. Under Int, Conv., 
Jan. 9, 1905. 

AltUtttirOAKTUiiadOiioKBB or their derivatives are pro- 
dnced by heating awinoantfaraquinones with halogen 
derivatives of aromatic compounds, or their substitution 
derivatives, to the presence of copper or copper compounds, 
substances, such as ohslk, sodium acetate, magnesia, &e., 
being, with advantage, also added to the mixtures em¬ 
ployed, to combine with the halogen acids formeil in Uie 
reactions. p-Nitropb«iyl.a.aminaanthraqutoone is, lor 
oxample, obtained by acting at 200° C. with p-chloro- 
tiikrobanzene (100 tdlos.) on a-aminoantoraqutoone 
(10 kilos.), to t(ie presence of oopper chloride (O-S kilo.) 
told anhydrous satTiiim acetate (3 kilos.). A oompound 
sdiioh is probably symmetrioal 1.4.dichIorodiphsnyl- 
diaminoanthraqulnone, is similarly prepared by heating 
under pressure at 200°~310° C., a mixture of n-dlobloro- 
benzene, 1.4-diamtooantbraquinone, copper obloride, and 
sodium acetate. l-Naphthylamino-ibhydroxyanthra- 
qatoeae, again, is formed from a mixtnre of o-cbloro- 
napfathaJene, the sodium salt of l-amino-4-hydroxyanthra. 

S umone, copper carbonate, and anhydrous sodium acetate. 

inmerons other examples of the application of the 
metiiod are given to the original specification.—E. B. 

l.i-JHcUorditusentoidphonit acid; Separation of the 
saomsrto acids. fomM m (he nitfation of —. Aoti- 
Ow, f. Anfltofabr, ]h..Fat,'8^674, Jaa. 20, 1908.. 
1.2.)DH»i.oBOBB»zaiits-tos(mFBCuiiia add on nitration hr' 
the usual way to .know* to yUdd 1.2.<fcihloro4miteo- 
beasane.4uiulpiianle aoitU ftom whidfa tito canmspondtol 
atotob nompound has been obtotoad. slie auten have 
istositod a new tooiasrtc aef^i . to sitodMtetely 
ioItoM. sad 'eontatos..texiito»|fFte to toke.'Of.tM'.aHto. 
pototes to the (totoetoatetoto.; ftow' 

oto6>fl|treb«tt«a*«uiyti(itoh "'tod# ‘jisUa' .WMtetedtokv' 

reduetton. On iiHMtotidtot'te''«bhsteto,^Miil'totote 



Muaa BoltHi. 


1 

I. 1 

11. 1 



P« cent. 

iPet cent. 

P4» cent. 

Water. 

9*7 

1 0'4 

.1 lOffi 

Aih. 

1*6 

1 1*7 

1*0 

1 > 0 M on vi'hydroJyaia .... 

lp>9 

i 13*0 

82*9 

Loin on /S-hydrulyalB ..., | 

15>1 

18*3 ; 

24*7 

Lou on mefoerlsation ... 

11*0 

, 3S-7 1 

17*9 . 

Lost on ^atnont acid' 

0>8 

8*7 ' 


Inereoae on nitration..... 

S0.& 

20*3 


CoUulrae. .. i 

1 

ra-i 

74*5 

... 


Ity : -r-A. .8. 


Thioindigo Red. U. Alt. JlKI».^eit, im, 17, 

171 snifasa—189. 

Amn describing the preparation and properties of tbto 
new dyestuff (see this J., 1908, 367 and 424) the atoMri 
discusses to detail its application to dyeing and ptipting. 
It is wbU adapted to tie dyeing of woollen tissues from 
a fermentation or hydroeulphito vat, and as the leuoo 
oompound only oxidises slowly, shades of remarkable 
evenness are ootained. In oop-dyetog very useful effects 
ate produced to combination with todigo, whilst by 
topping the red with other fast dyestuffs it to 
jKHsibto to obtain a grsat variety of shades, tihibfa 
are distinguished by their fastness. Equally good 
results ore obtatoed to bank and loose wool dyeing, 
unlike indigo, Thioindigo Bod to characterised by ite 
great resistance to oxidising agents and it to therefore 
well adapted for use as a bottom colour to combination 
with fast wool dyestuffs worked in a chroma batii, Or 
chromed after dyeing. Cotton may bo readily’ eWd 
from a hydrosulphite or iron sulphate vat. dr in a itodnMd/' 
sulphide bath. The leuco body, however, posanteWwH 
affinity for the Vegetable fibre, and to order, ty’-iplliltc. 
; heavy shades it to necewary to employ 
oontatotog from 15 to 20 grmt. of dyesto#'|i|f 
' is well adapted for mercortoed oOttiin ynilto khd oRitito. 

. aa it resists iteong atka% ttotoly OOld, for 

ea»i >0 {dtote‘‘^^tet:<>>* .tte dlte'w' si'dite 'twite 
■or«. 



















PlljgMl>f«lt;:i|(Kli,| 


^SS|P’: 
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Ptn^li. thit ^Sftltt aiinig<)dMu «aWt«nMi, 

a«)|.it,|ita(^’j|dWa, jgl^ 

renMl ^Kttts «u Im •SMted'equttUf wdl 

by MMpiiw wwm* »t V. In » (dutloa at Aodtam 
«ar|Mmim' or bj^^da oontoining 'k «msU ^okatity M 
l^au m tbu pUn i< leM AxpoiUtious and more 

eziMiiiiyei For tbe trektnwat ol printed goods the fabric 
is passed throng Water to nmore gum, it is then squeezed, 
aokicod for 30—60 minutes in a 3 per cent, solution of 
*' dlkytkfor " at S0°—60^ C., and finally washed.—D. B. 

BsoUsk PaTzars. 

OUt, fatt, or ibt Hit; Manufaetnn of viteid or fluid 

tmuliimt of -l^or lubrication of textile fiireej. 

0. A, H. H. Koesters. Eng. Pat 4688. Feb. 26. 1906. 
XS., page 767. 

CtCMote arlidtt ; Direct prodtution of cdoured -. 

F. and A. van den Boson and 0. HilUei. Eng. Pat. 
6»ti^ March 22, 1906. XIX., page 77A 

Sdk; Manufacture of artiflcM -, from vttcoee. Soo. 

Franc, de la Viscose, Paris. Eng. Fat 8045, April 8, 
1908. Under Int. (kmr„ April 3, 1906. 

Eu Fr. Pat 361,318 of 1906; following these.—T. F. B. 

FisCoss ; Manufacture of luitroue threads, lands, stripe, 

and the like of -M, MiiUer, Altdamm, Germany. 

^g. Pat 10,084, April 30, 1806. Under Int Conv., 
1906. 

lir the usual precipitating bath employed for 

oontwrtlK Tisooee solutions into lustrous threes, bands, 
flUns, and plates, which is stated to be composed of a 
solution of acids or ammonium sulphate, the author 
employs a bath oomtaining 40 kilos, of sodium bisnlphate, 
7 Ulos. of 60 perlpent sulphuric acid, and 60 litres of 
water. This bath is stat^ to produce a satisfactory 
result; and to be cheaper than one prepared from 
ammonium sulphate.—H. L, 


so' 'that'« 
ebaih'ls^ 


fats-afatf 


.ih.««iaota#.-'t»„an' 

rii«|MU -miti dtd. be i 
iira#K’ the 


Id'-waitaBd tmgi 


iby a fmtaaie er. ipoHag UMaefun 

above-;)matialaedi;'.I'Slib>n||mr;|wM g 
of a ««oetTi]>g’Miaoib«r.‘. nwtetiat{ 
meat ie ^fimbiy immMaiidfil.A body | 
in a vat.—D. B. 


precipitating bath employed for 
itions into lustrous threes, bands, 


Oatsing machines for yarn or thread; Apparatus for 
supplying a uniform mixtars ^ gas and air, chiefly 

intnaed for use uiith -. H. B. Arundel and J. 

K^^tou, jun., Stockport. Eng. Fat. 16,066, July 21, 

'!Chi m and ait ate raised separately, before mixing, to 
« nnuprmly maintained pressure, i^ independent but 
wifuilar apparatus, each consisting of a pump or fan in 
combination with a regulating and relief ohamber. The 
mas, for example, is dslivered by a pump into a bell fioating 
m a water the bell being loaded so as to maintain 
ittks desitpd pressnre. A vertical pipe, attached to tbe 
uiuIh: s^ of the crown of the bell, and having openings 
«t its .upper end, slides Within a vertical pipe oommuiu- 
uiating mtb the gas-supply pipe to the pump. The |pump 
da,.run eohtinuously at a uniform sp^, whatever the 
jcate .oi.ggs ochsumption ; when the latter falls, the gas 
.dMiveped to the bell simply letnms down the vertical 
IpbMp to thaipiunp, and a oironlation of gas is maintained 
wrlfbAut affaoling the epeed pf the piuap.t-I|. B. 

Jdha&s,',/^ ,|WrM„'.,iWe»ts, ,oi(i !'fl# i»l* / 'JtfstSod. of ' 
'i- iwpMtiwry fdr bw»ti ‘ 


Dyeing; Processes of cold-^—i C.ftekB*, Paris. > Xbo, 
Pat. 13,714. Jrfy *. 1^. 

Sb» Fr. Pat. 355,391 of 1906; ibis J., 1308.12*7.—T.F.fi, 

Sponges ; Method of dyeing ——. T,,.AalM|r> OwAaeg, 
Germany, hhig. Pat. 14,883^ Jidy,!*, 1*0*., 

Six Fr. Pat. 366,176 of 1906 ; thbil., 1*08,1^.—T.7.B., 

Dyeings; Production of etaUe jf. Y, '.Scltittiaa," 

London. From Badisehe Anilin und So^ Fabrih, 
Ludwigshafen on Bhihe, Germany. ' Xu..pw lm<*81, 
Nov, 1, 1906. y:.:' 

Six Fr. Pah 369,466 of 1905) tbU J.; 1800, m— 

AnSine Black ; Dyeing leoot or other aniina! 

G. Bethmann, Leipzig, Germany. Eng. Pab SMim , 
Deo. 27,1905 ■ * 

Thb method oonsisie in well washhm' aad 
goods In alkali and water, then land, 

and finally, after an eventwd washing ina , 
subsequent squeezing, impr^aiing tium PuHna 

Black padding mixture Containing oUty xdmijaY*8lMaga, 
of sodium chloride as is required for the pwipose oiJmigffar)i 
lag the dyeetuS. After steamiog or agoag, m>ig||i!ig. 
are treated srith sodium bichromate in the uppi mSpbitF 
In this way wool can be dyed sntiroly WittMmlfHHyjHn* 
ceding or simultaneous oxidation and inju^m mlata 
to its quality.— D. B. . 

ft 'if', '' 

Aldebyde-kydrasulhhile salts (Dtschmckl; Mmyuftgtsuie 

of -. G. B. Ellis, London. From ' 

vou Heydea Aktdles., Radebeul, Saxony.; Img,Pnll, ' 
26,602,^.8, 1906. , , 

Sxz Ft. Pat. 360,300 of 1905; Ms X, 

UsniD SvaiBS Pass****; i!’'; 

Washing fednies; Apparatus hr' '' I. ;S. 
Middletown, Conn. U.8. Pah Bia.l'W, Mawh. 

Tax fafario pssses betwssn tiM tettaifi I* and 17, IntJi^' i 
the ojaansing tank, d, under fba iollw, 10, baisrsaa‘Mw 
rollats, 17 and 11, and tmder the roIierk.' tO'aUd't*;’ tShran 
the tank tbe fabric now passes bstwana apaeing bwk 7," 
which gradualiy Ised it sloag the 1^- 

it makw tavern passages through iw talic, rseeivisig 
altomale washings and squsezings, bWfdre ttMWlWlUiag’ 
the apparatus. About midway of ibe irntgln of ttM - 
rollers, 10 and 11, the fsbito, instnad of psatb^ under toe 
roller, 20 , passes rotmd a pulley, 88, aUd men unwhrbioWsr . 
the roUar, 10, and along ths same equiaa a* # til*'Mbt* 
menoisment. The pulley. 88, is hMutsd «d A* Mm,' **, 
wbiek is dap* -'*« 'a'mek.Ai^>'''*l,:"tti« -btimr 'bting'-alao 
' oonnwtod An sm'Mxi4’*0.'ta|ii«b.aetoaM4,'''by m-.iHta, *7, 

. libs alidn*' an thbt 'a^rbatqpi'iir 4nnsii)(i..«ia'lii*|laiMa,-. 

'ticmgmgim=Mtm,'^U,j»hm W'<low«m^4bita)'fKh''. Yhn.; 
/ •Mteto/MM'Aha AptAxama.UbWUgh npunht^ 
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Cfc. V.- 


«usiftu*u«w, pw-, 

. . . ' --- 






te (epporitei 4fa«ib#^ '<3 

Wi^-^»ting thtvietti 
> OberwAqm 

! Wttim June 8. 190«/ 

W4*t-iiB»is, spread upon * ; 
hjr QteUu of a nuittbu of se& of tiareiliBK 
tolleni.” to which oolours are suppUed'fawS^boiSs 
suspended from a sreies of transverae bars bfeMod by a 
pair of “ suitably supported endless belts.” He " roUm” 
press against the yams “ simultaneously and with a bndlly- 
reciproeatin^ movement parajiel wiMi the ayls of to* 


drum/ 


FbBNOH pAT*yT8. 


ViseoM threads lArU^ial eili]; Impts. in spinninff - 
Soo. IVano. d« la Yiscoae. ^ ^ . 

1 A/Va? 


1906. 


‘ ' -i* ‘ 

y fwiwaasd, and this may bo mode automatic at any 
f “^i"**^* ** '™i8ht of the oounter- 

Dysing urniiiuJ/of yswns]. J. Hussong, Camden, N.J. 

■. U.S. Pat«, 822,844, June S, 1906. 

Tmt yasos to be dyed are suspended in the form of 
by" .troita stioks, carried by a frame, in a dye vat 
divided into two compartments by a vertical partition 
Mtendlng ^ly to the top and bottom, and provided 
awwi a perforated false bottom, placed some distance 
above the bo^m of the vat, a perforated false top 
i tauunted on, the ,^ajne above the sticks to ensure the 
propet; i^oulabon af 4* tiqaor in the rat, and a screen 
>!•»»«««. the sticks «ad flio j^orated partition to keep 
:jipe h)ti»kt in position when bhe dye-liquor is caused to 


Fr. Pat. 361,819, Apt|i 3^ 

With the object of preventing individual filamsitts of 
viscose from adhering to one another when a numW tj 
them are twisted together to produce threads saitdUe' 
for weaving purposes, a mixture of an alkali (juKUam or 
potassium) idumlnate and an alkali silicate is either added 
to the solution from which the diaments arc formed, or 
le employed, in place of the ferrous sulphate hitherto, 
used for the Same purpose, in a bath through which tb* 
filaments are passed immediately after their focmatiCii. 
The first of these methods is to be preferred. The thiWa 
obtained, it is stated, besides being silky in appearance 
and to the touch, dye very regularly._ E. B. 

Eamie and analogous UxtUe materials; Prottsa and 

apparatus for decorticating and degumming -. 

J. Bendel. First Addition, dated Deo. 14, 1908; to 
Fr. Pat. 338,702. April 10. 1903 (this J., 1904, 748), 
PswoBaran or reticulated frames, made in parts hiogedl 
together, ate employed to carry the strips of ramie during- 
the treatment to which they are subjroted for toe purpose 
of degumming, Ac. In softening and degumming the 
ramie, the frames are hung over red# fitted into two 
oonoentrio supporting rings, connected together hy oiOaiK 
bats. The fibrous stripe are thus immersed the 
necessary baths contained in circular tanks. To dyorti- 
cate the fibres, the frames with the strip# upon them are 
passed through an yiparatus from which fine jot# at 
water are sprayed_E. B. 

»B the unmanufactured state and in the form of 

fabmea ; Extracting - wUh volatile sdvente. h1 

Leooufiet. Fr. Pat. 362,220, Jan. 6, 1906. 







Fro. 2. 


A mBtOlUTkD, lototeble cylinder, b, {see ggniei), u filled 
wlfih the grenay wool or woollen tieauei, sc., to be ex- 
tnoted, and placed arithln a veasel. A, which i« then 
ol«e^ by an air-tight lid. A greaae aolrent, e.g., light 
twtrdl«mxi, ia then conveyed into the veaaet. A, from a 
t#Bk, F. After the cylinder baa been tevolvtd for a 
itUle in tbit, the solvent ie withdrawn to a tank, E. A 
ifdither quantity of “ pure " aotvent ia tberenpon intro¬ 
duced into the veesel, A, to complete the extraction of 
'Ae fatty mattera OTeeent fai the wool. This also, after 
nae, i* run into the tank, E. The solvent retained 
by the wool is next expelled by means of steam, the 
vapotira pas^g to a veaael, C, where they are condensed, 
tb solvent thus recovered returning to the tank, F. 
Tl» extoaoted wool Is then removed from the cylinder, b, 
upi raplaaed by a second charge of greasy wool, the 
latter Ming treated, first, with the impure solvent in the 
tank, B, w^h is then passed into a tank, D, and, after- 
aaaida, with “ pure ” solvent from the tank, F. Further tote 
of wdol are treated in the same manner, the solvent being 
tsken tram the tank, B, to a still, B, and the purified 
•oivoat itassing to the tank, F, while the extractian 
qperntioDS are proceeding.—E. B. 

/wla^ tchafa preparntioM mitcAU /or ttse ia vote, par- 

' thuattpinfermsiUationvatt; Proeita for cbfoining - 

JFwbw. vorm. Meister, Lucius, und BrSning. First 


Oottan an bobbins ; Proesss (ha 

wiadiag of - for dgesaF-, ifc "■ iifmprittM- if- 

Fontaine. First AddiUoa; dUed< tfan.i<lB, IpW, to 
Fr. Pat, 859,302 of Nov. 10k 190(1. s,, 

Sivsnai. bobbins with rigid pejorated hoins an dKMfa 
aronnd the same spindle as an a)cl% df^matis 
being of tho same diameter, Adomdema 
thus between two cores of gr«atSTjt.4iMn 
smaller is able to penetrate into tiM IsidgatW—„ 
is snbjected to pressure from tho tOMd af M 
spindle. The cotton of the tu^oqwMi) 
forms a pontinuous mnS.—.Bi;Sr. i 


Foras sa the form of banks; 
eharging, dyeing, and soaobint —. 
etas. Fr, Pat. 3614^0, 

Titt yarns to he dyed, Ito., Me s . „, 
hanks from rsels, A (see Fig. 1), eooi 
rods, F, which are drirm by eidlSiUe n , 
neighbouring ones rotate [n opposite dlriedtiOMtl 
tbatadiaoent portions of tbehimkselUtSd 
together (see 2). IHiis i 
while allowing the hanks to nutvel 
one another, prevents thett both t 
The reels, when required, are s 
them to be removed and rep 
changed.—£■ B. 























mitted, tiuoBgh • toUMTem iihaft,S. by the intermediary 
of the wbaela. »•, y, to the wheeie, t, and thence to the 
reoie, D. Thy reel-oarrying frame is attached to an 
OTerhead carriage in each a manner hhat it can be raised 
and lowered by means of gearing, and, when raised, can 
be run sidewavi upon rails upon whiefa it rests. To 
actuate the reele, th» &amewock is lowered into position 
so that the worm-wheel T, at one end of tho shaft, 8 -• 
eomot into gear with an endlees terew, y, herwd ntma the 
main dnying abaft. V. ;the Imnks to 

a!?* tMiT we treated 

M lengfli of time in the ^ of thebe, £i4 the 

bearing hatg toiwid|^k mornd 


VL-OOiOURniQ WOOB, WEB, 
UtATBMR, Su. 

(Oontifund from pagt 968.) 

' Kwwch 'Pawst. 

Vend, nutdt, ani iiAMcmeet f PrDduet odoptof for 
■ ^'BbfeMMM'Orid wwsanaMtns '«oe. fcae et 

Boeo. '*.'»al.'f<lM5'#,.;J^iirfl.'Ws |»0S. 

Ttoi procMe pMit^ Itt Mptiiis or libpnanatiiig wood 

dflit;;<^r eomtsKgl^.tar 

tlil|dKnBeaoa(]hwt iraBaw))|OT^l ikit^ Ml ptdia t 






















wd pyndigtdttf of ife, go“ ».; a pMtik It U slusud 
f °**. py!°W”Wy ol Swn Mtejni * p«»M*ul utiMptic, 
IwiidM fix^ dye«tufl», proaau ii itiUtd to be 
<« TMos tat Jmaarnm micI oolouring gieteii, imier, 
latdenm, and in jarfemlar all Un^ pf irtnd.—H. L. 

VOL-AOlDfi. AIXALB. AMD SAVO, 
AMD MOM-MBTAUAO BLEHlim. 

{OoiUimti ffom pajt 897.) 

Ohromte oc^; Act$o» of on hydtogtn iodide. K. 
Seubert aad J. Carateoe. Z. anore. Cbem., 1906, BO, 

as—06. 

Tm speed of leoction between ohromio acid and potauinm 
iodide is proportioned to the quantity of free mineral acid 
added, roat is, to the number of hydrogen ions. The 
reaction is in its first stage a tri-moleoular one, the com¬ 
ponents being hexaralont chromium, and iodine and 
hvdiogen ions. The nature of the intermediate products 
after this first stage can at present only be surmised, 
but ail the chromium is finally reduced to the chromic 
omidition, and for every atom of obromium three atoms 
of iodine are liberated, us indicated by the simple 
equationC!rOj+3Hl=Cr{OH)s-t8I.— P. Sodk. 

Magneeium oxide ; Physical prowriies of fused -. 

H. M. Goodwin and B. I). Mailey. Trans. Amer. 
Eleotroohom. Soo., May 1, 1906. [Advonce Proof.) 
PoB tire preparation of rods of the fused oxide an electric¬ 
ally heated graphite tube was employed, purs magnesium 
Oxide being fed into the tube, which was protected on 
the outside by a jacket of powdered coke. Owing to a 
reaction between the oarbon and ma^esia at high tem¬ 
perature, it was impossible to obtam rode as hirge as 
the internal diameter of the tube. An arc furnace was 
subsequently employed, and from blocks of fused oxide 
thus obtained, rods were cut suitable for tiie tests which 
were carried out. The surface of the white fused oxide 
resembles glazed porcelain; the orystaliine structure 
becomes more coarse the slower the cooling. The hardness 
is between that of apatite (transparent variety) and 
felspar (white cleavable variety). The specific gravity 
(mean of three samples) is 3-493 at 20° C. The melting 
point, estimated with an optical pyrometer, was found to 
liq iS^proXimately 1920° C. The electrical oondnotivity 
was measured; below 1100° C. magnesium oxide is a 
mutll better insulator than porcelain, but above that 
temperature its largo temperature coefficient indicates 
that it probably becomes a better conductor than porce¬ 
lain. The coefficient of expansion, measured with an 
Abbe-Fizean dilatometer, is not much greater than that 
of quartz crystal cut parallel to its optic axis, and is neariy 
equal to that of .platinum, which fact will doubtiest be of 
value in constrocting apparatus for high temperature 
wort (Mioinioally the fu^ oxide Is very inert towards 
manysuntrai salts at high temperatures; the alkalis, 
howqtor, attack it energetically—R. 8. H. 

Tertis hiy£roxidt and oxide; Pseudomorphe of —— 
after fmtie sulphate. A. Vesterberg. Ber., 1906, 89 , 
2270—2274. 

lityo a 250 0 . 0 . fiask are poured 50 o.o. of water and 
SO 0 . 0 . of concentrated sulphuric acid, and 5 grins, of 
rednoed iron are added. After the stormy evolution of 
got has ceased, the flask is heated till the water is driven 
off, and the acid boilsd till the iron is completely con¬ 
verted (about two days) into forrio sulphate. After 
cooling, the acid is pouiw ofl os far as possibls. tim magma 
Of orjmals poured Into 400 c.o, of water, and then thu it 
P<Hlr«d, with constant stirriim, into 100 o.o. of strong 
solution {4»3) of sediiun j^droxido. Thf tsauHing 
hydroxide it waidied free ftotn alkali ,.by fahig heating 
OB the water-botii^ttitit ptMoessive quantttiss Of water., 
Qn dnign |b the air, it Ik soea ntp^ tits nuorosbOIio to' 

M.opntwted,, 


fttaesim chlorate and nUtald,! Isbtiidt^silt 
. tBsparation isomortdioitt Mg&s.] 'T. 'Hwbitte. 

Oompt. rend., 1906, !«, 128-190. 

Of the two forms in which potassium nitrate orystdliseo, 
one Is itoBtorphoue with ootassuiBi ohtatato, but not the 
otheiv only one fotw of this latter salt being known. ,A 
sioiilar relationship has beeu observed between m 
tsftratee of potaksium a^ thalUura. These facte are 
capable of practical appUcstiim in -iige separation of such 
isoaorphous bodies.. It hot been found that if soltl 
A and B have only one form in oommon, A may Ik 
isolated, quite free from B, by ohopsing omiditions whiml 
render crystallisation in the common form imixutible. 

— 

Borates; Potassium and sodium —, [and dsferiutnofton 
of horie acid in alkali borates]. M. BukelslU. Z. 
aiiorg. Cbem., 1906, 50, 38—48, ‘t. 

The author has by a study of oqnllibnum in tbo system 
whose components are KiO (or Sa^O), BjQs, HsO, 
ascertained the forraules of all the borates capable oi 
stable existence in the solid phase at 8(1° C. They are: 


Kt ISa2U,0tisVJj,IUM,U. 

For the analyses, the mannitol method oAfstimWIilBg 
boric acid was found to give very accurate ratjhlts 
carried out as followsThe alkali was first tit(^t<l4.|4th 
hydrochloric acid, using methyl orsAgo os in^Sttm;. 
The solution was then boiled, under a reflttx ooudensM 
to expel all carbon dioxide, and the boric add titwiliw 
with caustic wxla and phendphthaiOin in preSteoii hi 
mannitol. It is important that the ibankitol he to 
sufficient quantity, and that the volume of tiiflid for 
titration bo not too great.—F. Son». .•, 

Lead mroxide; New process for the mtmfmure of -. 

L. Fridorich, E. Mallet, and P. A. Ouyo. Monit. 
Soient., 1900, 20, 514—618. 

Nobkai, or basic lead sulphate can bd cenv 

lead peroxide with a nearly theoretical yjeld, .„ 

it with magnesia, suspending the migt^ice in 
passing in ohlorino. In a trial with A ftiloi^^^issd 
sulphate in a rotating barrel of 25 UiiM.bljMiqily;’'tS 
operation was oomMtsd in about ihtiie sod 

required ; Water, 13 litres; magnesia, kites, i and 
chlorine, 1-2 kilos. The crude reaotioniprqiiaotf obtiunod 
contains at least 90 per cent, of load psrpxide, and by 
purification first with oaustic soda, uia tilM WifigaoiC 
a produot of 97 per cent, parity can be phtslMdrOOn' 
taining only traces of cblorme. The qpst ,cd oMuotico 
of 100 kilos, of lead peroxide is given as i— 

• Fr4i^s 

36 kilos, of magnesia at 7 fruioa wiriOlGi kilo* 2^ 
83 „ „ chlorine at 15 „ „ tpgg 

148 „ „ lead sulphate at . 88-iH 

Labour, Ac. ...k-. 8f0fl 

Total .4...^...,;*, 4«3 

A-ST" 

Mercuric iodide; Isomorj^iem of SikM and 

cadmium iodidte. A. Unboin. Onnpt MAv'-MOe. 
168, 40—41. 

Fbom adutions of zinc and moreury iodidss, «r eadiuium 
and mercury iodides, left to evaporpto, sasMsshie Oops 
of crystals are obtained ooatsiding progreMiyety loss 
mercury and more sine or cadmium, wrshrate qaBiiMtios 
of. the two bearing no neoessary lelatian to thA uiamio 
weights. Menmrio iodide thus appea» to -bo oonudeMy 
liomorphons witih itino or eadnuum ioiBda,--4i.C D. 

Bhoaptorus trituiphids. R. RoaHwh. 6 am^ wnd. 
,l»06> M», 
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Ml ittsotuble pulvwuleiit por^on leBtains, and a vifioona 
oortion diaaolvea. Coiitmuad npetdldon at tliw pirocoss, 
both in the pulverolent portion, and on the viscoua 
portion recovered by evaporeling the nolvont, uitimately 
ae^rnte* the anhetance oomidelely into PjSj and PeS.. 
The Bubetftnoe. PgSy, is thue not a definite eonipoimo. 

-d. T. B. 

! Pkotphoru* eUormitrilk. Beaaon and Boeeett. Cumpt. 
rend., 1606. 148. 37—40. 

This aubstanoe ia boat produced by heating together 
phoephorua pentaohloride and ammonium chforide, 
waahing, drying, and rediatilling the diatillatc. It hoe 
the molecular formula, (PCI,N),, la a white solid substance 
resembling a carbon compound, and soluble in most 
organic solvents. Water slowly decomposes it. forming 
^monia and hydrouhlorio and phosphoric acids. 
Sulphuric anhydride apijears to form a compound with 
it, as does also nitrogen peroxide, but these compounds 
are exceedingly unstable, and their composition has not 
been established_J. T. U. 

(^rion; Solubility of ->» calcium carbide. H. M. 

Kahn. Compt. rend., 1906, 143, 49—61. 

M u high temperature, calcium carbide can dissolve 
carbon. Meated fox 3i minutes with currents rising from 
400 to'600 amperes at llO volts, the percentage of carbon 
dlMOlved, rose from 0-6 to nearly 4'0; with a constant 
sntfrent of 500—600 amphres, the percentage dissolved 
Increased with the time from 24 in 34 minutes to 6 in 
6i minutes—J. T. D. , 


Ffnaese ; Treatment of — 
J. Oinsborg. 

Vanadium caltc 
of - 


- at the Saab cpirit factory. 
XVII., page 771. 

Meetrolytic preparation and properliec 
L. Marino. Xld,, page 765. 


Arapyiie; Production of -. Oil. Paint, and Drue 

Mep., July 16, 1906. [T.B.j 
Ti* annual rtport of the U.8. Ooologloal Survey gives 
the fallowteg partioulars of the production of arsenic 

1905 there was produced in the United 
States 4 y5u7]3b 6 lb. of white arsenic (arsonious oxide), 
valued 4t 185,210, as compared with 72,413 Ib., valued 
^ 12165, in 1904, There are signo that the production 
of areenio in this country will show marked expansion 
in 7^ no&T future, and it is hotwd that the chemioal 
mautnaotaring industry utilising arsenic will progress 

{oilowl^ table ehows the prodnotion of arsenic 
m the United States in the last five years :— 


Tfoar. 

Lb. 

WOl . 

900,000 
2,700,000 
1,»8S.000 
72,410 
1,507, aa« 

joet . 

190'A . 

l«04 . 

1006 . :.t 


DoU. 

Is.oou 

Sl.lRD 

se.nei 

ii.iss 

aa.sio 


The peouliM feature of the domestic industry is the 
irregdartty shorrn in production, which is unlike the 
status of the foreign industry as reported in recent years. 

Importc.—Thc signifioance of the importation of areenio 
L li**. the manufacturing industries of 

. ?***' be apnreoiatad from the statisUcs 

given in the followmg table for the period 1900 to 1905 
moluuve t — 



WorUfe produeifoa.—A not»*ort% d th« 

17«, ehiKt tons of wbita areenio {99'8 per oent. of anenioui 
oxide). The largest producer of metalln) arsenie and 
arsemous oxide in the world is Germany. Hopes are 
witettained that Canada may bedome an important 
pj^uoer with the develojwiept Of ite new depmits of 
mimokel in Ontario. 

3^ following figures give the output of the prinolpal 
producing countries during the last year for which stotlsttCT 

M wetrio tons, value 
35400; Germany (1004), 2.800 tons, value 3244,917 : 
Italy (1901). 6 tons, value 3120; Japan (19031, 6 tons 

358,887, ^pain (1903), 1088 tons, value 387,040; 
United Kingdom (1904), 992 tons, value 327,795 ; United 
States (1905), 064 tons, value 335,210. ' 

EsorjSH PaTXNTs, 

HydrotMorie acid and gas-treating towers; Paetina 

f^rials for -. H. Hnrlbutt, jun., MoM, and 

4. Burlbutt, Queen’s Perry, Plintshire. Eng. Pat. 
17,198, Aug. 26, 1^5, ®, 

A BMiM of raised bands or ribs ere run horixontallv 
round the surfaces, and preferably at right angles to the 
axes of the packing pieces for acid-treating towers. Which 
ribs cause the acid flowing down to break up and spray 
oyer all round, as a fountain or waterfall. The paotog 
pieces, of earthenwore or other suitable material, are 
preferably formed in hollow lengths, of any deeired oross- 
section : and the ribs may be formed of any oouTtoient 
seorion, as remioiroulsr or rectangular, and may be on 
either or both the exterior and interior snrfaeet. 

J- 1890, 700; 1901, 

0*77.)—B. o. 

* 

Nitric acid or nUrie oxide ; Processes for the production 
7— “rieesMerw »•>. H. Pauling, Gelsen¬ 

kirchen, Germany. Eng. Pat. 7870, April 2, 1906. 

In order ta produce nitric o.vide or nitric acid, air, or a 
mixture of air with oxygen, is heated to about IHKf 0. • 
a portion of the produoto of reaction is th (0 with¬ 
drawn, cooled, and blown into the air under treatment, 
m oroer to cool the Utter without oaueinff it to be rarefied 
oy the introduction of a foreign ga«.—E. 8. 

ocW i[SUt^rical\ i’roduo^ton of putt —— {from 

787i. AprU ®>8- P**’ 

Aix is subjected to the action of eleotrioal discharges 
and water or aqueous vapour is added to the hot gases 

mmimum tam%a*kre 
M 206“ C., the quantity of such water or aqueous vapour 

W C., so that the mtne vapours may remain gaeBoiis, 
through metallic pippe (In which, 
if de^Tod, the mixture of the hot gaaes with water or eteam 
may take place), and lastly, for condensation. Into suitable 

1903,“I26"-E’ 

in-Widnes. Lancs. Eng. Pat. 18,127, June 26, 1905. 
Hnisr 8 containing fthrous salts is treated with ohlorine, 
or with sodium hypochlorite or the like, to oonvert Uie 
ferrous into ferric salts, the preolpitation of wWOh is 
l^iUtated by addition of “ soda or hme in eMOta 
^e Mavy precipitate oontaming lime »Hd magnesia 
thus formed oarrles down with it the fizteiy-diVldBtt Md 
.WSjtend^' fhraio hydroxide, and the frshd !frem 

'^ilSMioi^"~^®r’ “ mH ^“pure 

Oymutonsalt y'Pi^^ar 0 Mt of -...a. 

T5M,eoyser partioin of s<Sk 4^ 'fco«’''a#* 

fddrMt by •ereanhlg.-atS'sii^tgted pev-hini.' 


for dametUe mid 











a. i flAMs/A-KoosutKiAipe BUEsoswra. 



(to tlu> «;Me of idtolmi wtt) of fiaoly 
ptmiUmd toffiBm oubonOto. Xn •oow* oltWI, the 10111001 
oonwiiotoae'oaod i* prerjoaity toixetl witlt option of 
,fiMly.miyderad *Klt Th« «o»r»’ uM thiw bwomoB 
oootod, Mto toli eoottaf «tvm the piiipee of oonvertlng 
the deligneefleat ehloritlee of n\»fp»»tom sad ealoium 
preeent Into non-doUqueeoent c«rb«»te», at or near the 
onrfMe of the granohie.—E 8. 

AMatea 0/ eepper and lime ; Proeeea /or the namefaetuTe 

of dou&fe-. I. C. Ponthue, Lyonat Franoe. Eoe. 

Pat. MS6, Feb. 13. 1906. Under Int. Conv., Ang. 31, 
1908. 

8b* Pr. Pat. 887,414 of 1905 ; this J.. 1906, 87.—T. F. B. 

Avlpltaie of alumina and eulphaie of potaah; Separation 
of — from aolutiona containing me name. A. Peezolato 
and M. T. de Felice, Borne. iW. Pat. 6122, March 13, 
1906. 

SoiidtnoKS of orade potassium alum, such as are obtained 
by acting on alum stone or the like with alkali kisulpbate 
or salphuno acid, are treated with ]>otassiuni sulphide 
eolution to oompletoly precipitate iron as sulphide, and 
alamioinm as hydroxide, hydrogen sulphide being 
OToived. Potassium sulphate is crystallised out of the 
dltered solution. The proolpitate is treated with sodium 
sulphide solution to obtain solution of sodium aluminate, 
which when cleared, is decomposed by hydrogen sulphide 
to precipitate aluminium hydroxide (subsequently oon- 
Tsrted into aluminium sulphate), and recover sodium 
sulphide. A portion of the potassium sulphate obtained 
•« mt described, is heated in a mutHe furnace, and trans¬ 
formed into sulphide by causing hydrogen sidphide, 
evolved in preceding processes, to act upon it, 
(KjSOs-hdHaS - KjS -f 48+4HjO). 
thereby producing sulphur which is collected and 
utilised to pr^are sulphuric acid.”—E. S. 

Alholi Oj/anidet; Proceea for eeparating — from their 
mluUone in water. J. Toherniai^ London. Eng. Pat. 
11,871. May 16, 1966. 

Clstm is made for separating alkali cyanides from their 
solutions, or for dehydrating a ^drated alkali cyanide, 
by adding solid caustic alkali. For example, a solution 
containing 30 per cent, of sodium cyanide is made by 
passing gases containing hydrogen cyanide into a solution 
of caustic soda containing a slight excess of alkali beyond 
the amount required, and a qiiantity of solid caustic 
soda, approximately equal to that originally contained 
in the solution, is added. The solution is now again 
nearly saturated with hydrogen cyanide, and a further 
quantity of solid caustic soda added, when about one- 
half of the sodium cyanide present separates in the form 
of a fine white powder. If the solution of sodium cyanide 
should become so concentrated that on cooling, it sets 
to a mass of hydrated crystals, these can be converted 
into a sandy powder consisting of the anhydrous or less 
hydrated salt, by addition of solid caustic soda.—A. 8. 

Caltiwn hydride : Method of produeing -Consortium 

flir Elektroohem. Ind., Numberg, Germany. Eng. 
Pat. 11,767, May 19. 1906. Under Int. Conv., May 19, 
1906. > 3 < 

CUwHirsi is melted, preferably in an iron vessel, and 
hydrogen is eonducM into the molten metal. The 
hydrogen Is rapidly absorbed, and the product may be 
lemoved from the crucible in solid Itonps, desoriUsd as 
containing M ^ cent, of oalcium hydride (CaH,). 
Calcium hydride is stated to be well suited for producing 
hydrogen wr abrial aavigb^on. (8ee tbia J., 1966,3^.) 

—®. 8 . . 

Ukbp» SiatW 'Fatw**. 

Af»n»nto/jNM*a\Fases,'^;ProcM«-4/’'(si(rae<(M -a_ b. 
fintoek, Dottmund, Ctonnaay. C.& 'mt 825,297, 
.jrrjjy »'0,'190ft , 


Tin t oa*M« eoetponnds a EAWkW, 

Niagara FalU. N.T., Ammat to Aitoar Ptooets Co., 
N.J. U.8. Pat 824,898. June 26. 1906. 

A itirj><«i!H,OMT», ,Buoh as oalcium hypochlorite,: is caused 
to react to preeenoe of water on a rin chloride (etanapus 
or stannic chloride), snd the hydrated rin oxide which 
separates is calcined. The chlorine set free by the re¬ 
action is withdrawn in enefa mannar u to be reoovend 
without substantial admixture of air. (Compare U.8. 
Pat. 810,897, of Jan. 80, 1906) tiiis J., 1906, 818.)—B- 8- 

Peroxide of hydrogen; Stafble eohiUon of -. W. 

Heinrici, Halle on the Saale, Qermany. U.S. Pat 
826,883, July 10, 1906. 

Sub Pr. Pat 366,880 of 1905 ,• Mda J., 1906, Ifl.—T. F. B, 


Fnxiroa Panxia. 

Liquid) which are not eaeUy fUtered, nch at mflia»f4imt, 
and diffusion juice [from beet sugar /ocioriss]; Apparaftm 

for purifying -. H. KoWn. Fr, Pat 362,6*0, 

Jan. 23, 1906. 



Thb milk-of-lime or other liquid to be 3 Miiififid ■ enters 
the reservoir, a, by the pipe. 1, and I*' foroed to Mite a ' 
downward direction by the pairition, 2i The lolger 
articles of impurities such as sand, eokt uaslakeO lime 
ho., settle to the bottom, and are drawn oS Itom.time to 
tune through the opening, 8, which te proTiM pUh a 
val*a, 4; the railk-of-lime rises to the iyBssel,).)ib end 
passes through the fine metallic sieves, b. which nto held 
in position by the angle-irons, 7, into the toougto 6» &om 
Which it Sows away through the opening, 6, Agitator 
blades, d, carried by the ehefti e, enjmorted oh toe erose 
attgle-irons, 10, and driven from above by the moohanhuh. 

* downward directimii to the htdt wartiriM 
which have beeh'lphrided: nanntto .by , 

plete^y «xhatodail.-vW.F H. a ■ .,■ • ' 
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Cl. vm—QLASS, POTTERY, Aa. Ok 4Xi_3m»EK0 MATBRUIA Ac. v^/lm .». *«». 

I - r-^ - ___’* 


Sidu of th^ oxyhalogen aetdt; JBHectrolytie produetion 

of -. Deotaoho So)T»y-Werke A.O. i’r. Pat. 

362.737, Jan. 10, 1B08. 314., page 766. 

Vm.-GLASS. POTTBBY, AHD BHAMBUS. 

(Vontimied from page 668.) 

Enqlisu Patint. 

QlasS'ineUing and pouring apparatus. P. T. Siovort» 
Dresden, Germany. Eng. Pat. 5605, Maroli 8, 1906- 
Under Int. Conv., March 11, 1905. 

The molten glass flovrs from the melting-bath into a device 
consisting of a movable carrier placed in a heating-chamber 
arranged in front of the hirnace. This carrier is placed 
on a section of the wall of the closed heating-chamber, 
which section can be removed from the wall for the 
purpose of emptying the carrier, the latter being sur¬ 
rounded on all sides, and cajwcially on the bottom, by 
hot gases. The movable section of the wall may either 
be carried on a vertically^moving carrier, or else the 
carrier or the section of the' wall may be hinged, so that 
the carrier can be tipped sboot the joint or hinges, and 
emptied.—A. G. li. 


IX.-BUlIJ)ni& BIATERIALS, CLAYS. 
MORTABS. AND CEMENTS. 

(Continued from page 698.) 

Blaat-furnace flag; Relation between the hydraulic pro- 

rtiea and rMmical oompoaUion of granulated -. 

Jessors Tonind. Zeit-^ 1906, 739; Chem.-Zeit., 
1906, 80. Hep. 225. 


ol thoee of the former; in both teries tlm pcrouuuuit 
dfllbrma^^oB voried from 5 to 40 per oent. dx ^e total 
dofounotion. The repeated appitoation bf a stms 
uniformly distributed over the len^ ^ the beam pro¬ 
duced fissures sot merely at the middle point, bat o^r 
half the length of the one year old beams, and three- 
(^rtera of the length of the six weeks old beams. By 
this process, the adhesion of metal to cement was destroyed 
^fore tbe tension in the iron had reached half the elastic 
limit. Five of six one year old beams broke at the middle 
just after the elastic limift of the iron had l^n exceeded ; 
the other gave way at the extremities under a smaller 
load. The six weeks old beams all gave way at the ends 
below the elastic limit of tbo iron.—J. T. D. 

English Patents. 

Kilns for burning bricks^ tiles, and the like ; Imms. «n 

-. A. C. Browerton, Heading. Eng. Pat 13,036, 

Juno 23, 1905. 

The claim relates to improvements in kilns described 
in Eng. Pats. 3628 of 1870, and 15,659 of 1899. In 
addition to the usual (rhimney flue, the kilns are connected 
together in groups by one or more flues connected to the 
top of the kilns, and provided with suitable dampers. 
By manipulating those dampers, the hot gas^J coming 
from a kiln which has been burnt off can bo sent to another 
kiln which has been recently charged. The gases pass 
down through the contents to the mam flue, and serve to 
boat the bricks, &c., prior to the admission of the fire- 
gases which are to complete the burning. The hot gases 
may also be passed beneath a drying floor on which the 
bricks or tiles are stocked before ^iuc put into the 
kilns—W. H. C. 

Claus ; Cleaning and separating ——, and apparatus 
therefor. M. Bohn, Magy-Kikiuda, Hungary. Eng. 
Pat. 1106, Jan. 16, 1006. ® 


No perfect concordance can be traced between the 
hydraulic properties and chemical composition, the 
hardness of the cement being greatly influenced by the 
method of granulation in water, and the further treatment 
of the sUg. The ratio of silica to alumina, however, has 
on undeniable effect on the hydraulic properties, though— 
the proportiou of lime remaining constant — no regular 
doorcase in strength can be detected between the ratios 
1 : 0.5 and 1 : 0.3. The lime content also influences the 
hydraulic properties. The border line between good and 
inferior slags with a minimum content of lime may l»6 
expaessad by the ratio silica l.-alumina 0.25;linio 1.4, the 
respective proportions by weight being: 1:0.76:0.32. 

—C. 8. 

Cement ; Hesearehes on reinforced——and ike influence 
of ike removal of stress. F. Schtile. Compt. rend., 
1906, 14S, 28—30. 

Thx oxperimenta were mode on:—1. Two aeries of 
prisms or briquettes arranged for tensile stress. 2. Hect- 
anguUr beams, armoured and unarmoured, 170 cm. long, 
loMed at two points 30 cm. apart. 8. Beams of 
430 cm. long, loaded at seven points 50 cm. apart. In each 
case, starting with a certain load, the load was increased 
eoxisiderabiy» and alter deformation or extension, the load 
was diminished to iU original value. In the first sot of 
experiments, a ooasideralfle permanent or residual defor- 
xnaiion occurred; and, even after fissures appeared in the 
oemeat, the adhesion of cement to iron caused considerable 
reridual strese, tension in the iron, compression in the 
cement. In the second set of experiments, the hypothesis 
of plane sections remaining planes after deformation was 
not realised; the actual tensions in the extended zone 
were always less than those oeloulated from the hypothesis, 
beoaose of mtemal stresses due to the adhesion of metal 
and cement. The ratio peroienent to total Reformation 
waa found to be greatest w^n the load was juet sufficient 
to produce the beginniaiM of flssui^ in the extended zeme 
of the beams. In tho wrd net theire ptiro, two series of 
expnrimaate r one heanMii widch bed been made a 
year, the other with bMpte •lx,,wee^ old.. The. 
hreakmg stressee of the latter Mries wom oiuy two^tlfirds 


The clay to be cleaned is advanced u!on|; the interior of a 
horizontal cylinder by means of a scrow-oonveyor placed 
therein. The lower of the cylinder consists of a 
series of sieves of different sized mcRbos. As the screw- 
conveyor fits closely against these, it pushes the clay 
through the holes in the sieves, and keeps the latter clean 
at the same time, the clay thus being graded into its 
ooroponents according to their size. Any atones, 4^c-, 
are pushed through to the end of the cylinder, and eptetjSOi 
by a suitably sized opening.—A. G. L. .. 

Yic'''' 

Unitep States Patbn;|!»;a 


Marble and' atone ; Manufaid-ure of 
Thom, Cheshunt. IJ.S. Pat, 


„ T. M. 

July 3, 1906. 


See Eng. Pat. 8804 of 1905; to J., 1906, 537.—T. F. B. 


French Patent. 

Slag: Process for the manufacture of building Sitfms, 

pipes, and brigueUee from, -. CdiijkJliie<mer 

BergwerkB-Act.-Ver. Fr. Pat. 362,808, Jaarld, 1906, 

The slag—for example, blast-furnace slag—is crushed or 
ground, mixed with water, with or without addition of 
lime, and then subjected in moulds to a pressure of several 
atmospheres of carbon dioxide or gases containing it. 

-A. S. 


X.—METAU0&OT. 

(Confmaed from page 700.) 

Blast refrigeratioti; IHffermt modes pf an# Mc<r 
^er ftwuiremsnis. J. B. Johnson, jnn. Irtm and Steel 
Inst., July, 1906. [Advance ^ootj 

Tia author shows that the brine^iirculation srstem of 
drjM air by refrigeration used by Gayley (thii 'j., 1904, 
1143) is not tite onsapnst mej^oa sritn reapeot poWer 
reqafcod md ooirt ot stMuladok Tk laAt Md»«micAl 
^tkod i« tiiAt pi dinwt kupuiiioii, p»Me<i 

dtnotly ovw ttw fu uimh Oe 










mt 


bwt*M ti mm oolh Sa whtob oftpM l>rin« i» f>iK>nl«ta»d. 
*tt 0*^ to toe lormeitan ot w«,oB lee. toe tettfera- 
tion i| eneeted ia iwo >!«($« b;f toe ato at two aiamoiiiii 
oompiawoe^lioden, one working from » anction tempera* 
tnie of 38° F., and toe other from * auction teinparalure 
of 10“ jf. I^rtoer economy ia efieotod by cooling the 
incoming nit by moana of too outgoing cold ait. It ia 
claimed that by toia regenerative, two.atage, direct 
expaaeion ayetom, it ia poasible to dry the hlaat with ices 
than half the drat coat for plant,^with moch loaa attendance, 
and with one-third of the power required by the aingte- 
etege, non-regenerative, bnne-oirealation ayatejn. It ia 
pointed out that from a oommeroial point of view there ie 
no gain in cooling the air to too low a temperature, 32“ F. 
being probably low enough in aummer, and 22“ F. in 
winter_A. 8. 

Goa-engtnea; Application of large - in the German 

iron and Hed induelriee. K. Reinhardt. Iron and 
Steel Inst., July, 1908. [Advance proof.] 

A Bgyixw ot (1) the extent of the application of gaa- 
enginea in iron-works and colUeriea in Germany ; ' (2) 
the working roaulta obtained, including the influence of 
purification on the gaaes ; and (3) the present practice 
in toe design of large gas-enginea in Germany. 

Coie; Cmnpariton of Rheniek-Wetlphalian joundry and 

Idaat-furnaee -F. Wiiat and G. Ott. Stahl u. 

Eiaen, 1006, 26, 841—844. 

Thb authors have determined varioua chemical and 
physical constants of coke use<i in the Ruhr district for 
blut-fumace (36 samples) and foundry (26 aamplea) 
pnrpusss, to ascertain whether the results would show 
diSetenoea which would account for the higher price of 
foundry coke. The minimum, maximum, and average 
figures extracted from the table of results are given 
below :— 


Blast furnace. 


Foundry. 



Min. 

Max. 

1 

Aver. 1 

Min. 1 

Max. 1 

Aver. 

AAh.per cent. 

«“74 

14'80 

».48 

7-80 : 

13-07 

9-86 

Sulphur . e, 

0-77 

1-52 

1-10 1 

0-73 i 

1-58 

1-08 

Phosphorus „ 

0 “ 0 ia 

0-047 

0-022 1 

0-018 

0-047 1 

U-022 

Ctfbon .. 

Cfttortfto vkluevgrm.‘*C. 

81“94 

80-66 

87.36 

88-86 

60‘16 ! 

86-64 

6621 

7246 

7068 ' 

6786 

7288 , 

7001 

. Se- gr.. apparect ,. 

(K77 

1“00 

0-90 1 

0-69 

1-02 

0-89 

’ resJ. 

X-72 

8-00 

1-87 

1-86 

2-02 

1-92 

Yotositre vol. pa cent. 

44‘67 

67-80 , 

61-84 

44-60 

62-76 

68-34 

OruihiDg stress, 







kilos, per so. cm. 

sd 

200 

127 

61 

194 

113 

XrOis on be^;iDff In s i 
stresm d csrbon I 







dioxide. 

1>44 

0-76 ; 

6-07 

1-66 

12-88 

4-46 


The roaulta show that no diSerence can be tons estab- 
Hshad between foundry and blast-furnace coke; tlio 
only seniuble difierence shown is in the attack of the cuke 
by carbon dioxide at a red-heat.—J. T. D. 

/ro »; OryUdllography of -F. Osmond and 0. 

Cartaud. Oompt. rend., 1006,142, 1630—1632. 

Tn authors have prerioualy found that the three 
yorietias of iron all crystallise in the cubic system, and 
have now examined the efiect of pressure on the crystal 
auurfooes ia producing slip <k translation, and the pooition 
of maolet. In a-lron, translation does nut easily occur, 
bnt when it takes place, is parallel to the faces, a,, of the 
ootohodron; in jS-iron there are no planes of translation ; 
aaid in y-tain translation parallel to^thp faoea, a„ ccours 
srtto eaae. In a-iroa, ntaefing oceum as hi fiuonpar, hut 
the plane of union ia toe fgee, Og ; no liaaclea can be .toned 
nheating aftor detonatiem. In (SJian no macles are 
aqrair ifoMiMd. In r>iroo, toe miieUng hi toat of fiuOnpar, 
toe daih* nf to* nutelt oiut toe;(tMe dfAiihcti to 'being 
''' ''lloe^ .totol to:iMtoan)oal,’br.be.' 

Vby ftototfagalltototoiMtoon. ■ 

fib Oi^wtalltonXtM ipnMMMitoiat btoweto 'toa two- 

r'hwto'et.Bleka^.'—J.Ti'®,' 


Irm; 


Ohrtand. 


of ——4 V. Osmond end ■O,. 
nad., 1808; m (W-toi 
A w£LL>oitysTALtuttn pieoe of manganeee steel, cUilad in< 
cold water from a tempereture ot about 1100° 0 ., .shows i 
under the microscope a number of maoles, parallel to ihe- 
fonr faoOs of the re^i«:a«toheiiton. An etched ^ahad 
section shows needlc-Uke line#, parallel in each granule ■ 
to two, three, or four definite directiona Xhia ie the ■ 
martensite strnoture; it is produced by the streasee set. 
up through the rapid changes of volume produced by 
sudden cooling. It is a structure proper to y-iron ; but. 
it may remain, even after oareful onuoaUng, ifhou the- 
whole of the iron has reverted to the «-form, as a kind 
of pseudomorph. When that is the ease, the granules 
are cut into a number of fine lameUm parallel to tour 
diSeront planes, and the natural cleavages, p, of a*iron 
are interrupted ; hence the framlity ia lessened. This* 
is the cause of the improvement of the mechanical qualities, 
of mild steels by tempering. The martansitio atruoturo • 
is, on a small scale, that of ootohedral meteoric irons. 
Such a structure is not pouliar to iron, but is general in all 
ensea where in the solid state au alletropic change accom¬ 
panied by change ot volume occurs, if the rtoulting 
nieohanioal stresses can produce meohanioal maoles. 

—J. T. D. 

Jroii-earbon alloye; ConetiMion o/ -. A. Sauveur. 

Iron and Stool Inst., July, 1908. [Advance proof.] 
The author discusses the Roberta.Austen Booicboom. 
diagram relating to iron-carbon alloys (this J., 1601, 
1016); whilst agreeing with previous workers as to the 
nature of the alloys immediately after aolidifloation,. 
and the transformations exprionoM by alloys containing 
less than 2 per cent, of carbon, he ia unable to agree that. 
in the cose of alloys containing more than 3 per cent, 
of oarbon, graphite plays any ppt in toe transforma. 
tions which take place after solidifioatieni It appears 
to have been generally accepted hitherto, that when 
the iron contains more than 2 (ler cent, of carbon, the- 
comontito present in the slowly-cooled dUby hae been 
produced not only by the breaking up of anstonita, hot 
also by the direct union of graphite with Seme nf the 
Iron.of the austenite. According to this iiew «ny gtaphR® 
present in an iron-carbon alloy is due to “ >,B., to 

absence of favourable conditions (slow cooung, fto.)> 
for the reaction of the graphite and iron, and ooniequenily 
all cast irons free from silicon and other disturbing elemenu 
should normally be white. The author’s View, on the 
other hand, is toat the graphite which forms dating 
solidification plays no part in the further ttansfotmatiott 
of the alloys, but acta merely as an inert substance, pMstng 
through the orilical range unaSeoted. In the accom¬ 
panying figure too composition of iron-carbon alloys after 
soUdifloation, and after slow cooling, is shown, in.powd- 
ance with this view. One of the chief argamenta toftoour 
of this view is the well-known behaviour of grg|fikite,. 
which resists transformation by any known heat treat¬ 
ment short of melting. Further evkteacc potnti^ in. 
the same direction was afCordeil by to* fifilow^ towri- 
menu:—gome electialydo iron was melted ifi 
oruoible “ brasquod ” with magnesia, togetobr'wlw an, 
excess of sugar charcoal, and the exnoibls was ihwa aHUtod 
to cool very slowly in the furnace. UndersttcfiiemiiiliHaas, 
exceptionally favourable to the pTodnotiiw isf a pre 
iron-carbon alloy In a state of stable eCttltibrinai, the 
resulting alloy should contain relatiyBly HMite waj^hite,. 
if this constituent plays ant'part in toe foram^oil of 
oementite. The alloy was fonnd to oolstaia IFiSi' pr 
oont, of total carlxm, and ahonld fherefata toaoretleallly 
contain 2'40 pr cent, of graphite, whereas aotaattff tlw 
amount of graphite was S-ofifi per eenti, ab toati^tonly 
had a'niy ixapinto failed to combine with* it the 
'yritieifi toin’prKtui«,''hilt' aisme of''tod 'jhad 

deopinipi^.'ltkto' ttebti (tefnper earbi#) aad.ii«n dmiog 
tojKitery ilnw'enotnilc''. i pteoe ar-lilhi'''a8oy''wis-;h»it. 

' ■etifiiiid wwjiMWw*fiw>iC.), 

a'’aid! 


. 'Mid!, 'fton;- 


' ‘' Pi 'iUi 'Mm 
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{npbite In oouamerciAl cast iron are:—(!) Tho presence 
ii impurities, and (2) the rate of cooling. In order to 
obtain the theoretical proportion of grapnite in an iron* 
JWboa alloy, two oonditiona are essential: (1) very 
ilow ooohog during aolidification, end (2) absence of 
lioturbing foreign ©feinenta. The production of malleable 
mit>uon castings by annealing for a long time is easily 
lad logioally cxpUtnod if graphite he regarded as a 
lormal onoAtituent of oast iron. White cast-iron is in 
m unstable condition, the formation of graphite ha^dng 
swhi prevented through too sudden, cooling, or because 
)f the presence of disturbing elements. Re-heating to 
i .reioiirely low temperature will allow of a partial or 
idmplete return of the metal to iU stable condition, 
uSty with a normal content of graphite, hence the pro- 
of malleable graphitio iron from white (met-uem 
by annealing. - 

author further dUausses the ohangei taking place 
it ^e thArmal oritioal points of steels, with respect to 
}he nature of the struiJtii^ oonstitoeuts, a^ oonoludes 
diet the lour oons^eots forsied during the ooolii^ of 
fhiMtl ate :^(l| A seiid selsiti^ of oorben in r^ron 

^ ®"'»w tei-inro 
UMtimito);. (8) • aoUd yaliil^oB oi (nrtim «•»■»«.< 

A method Of proiwcfeieii tetid 


oarl>on the percentages of the various constituents which 
should normally be present in iron-carbon alloys is given 
in an appendix, and also a table showing the proximate 
and ultimate compositlous of alloys containum between 
0*1 and 5 per cent, of carbon, both after solidification 
and after slow cooling,-»A. 8. 

Steels; Determinalion of transfornuUion poinfs of 
by the method of deetrical res*sto«cc. Foumel. 
Compt rend.. 1900, 148, 46*-49. 

By an examination of the forms of the curves showing 
the alteration of electric resistance with temperature, 
the author has determined the trauiformatioh points 
in live steels to be os follows :— 
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XhefMiittmwwM iMiwandoa » wil^O-Sun. dinAletjBr. 
roVIsd r»n4ii » dWWe ihiot at mma, nd bMted i* mew 
by HI ■taotric mtittulM (amBoe. ' The wire wm arranged 
in Mtiet with wk ohm-metBr, and a ourrent oi a lew 
buadriedttu at an ampere passed Cimwgb. Ibe tern- 
peratine WM ateeitained by a I^e Ohatener pyrometer, 
the Jonotian of wjdnh was iSeerted between the folds of 
the adok Cate we* taken ttiat ttie rates of heating and 
of noting were the aame for each series of messOreinents. 

^ —«J. T-1). 

Silver ores; The Tranekt-Tim process far the redvelion 
of——,, A. IH)x, Jun. Proo. Inst. Ciril Eng., 1906— 
190«, IBS. Part 1. 

Tkx prooess is in operation in parts of Peru and Bolivia, 
but is so expensive in working that it oan only lie applied 
to rieb ores. The ores at CayUoma consist of galena, 
copper pyrites, and iron pyrites, together with poly- 
basite, pyrargyrite, and argentite, with a little blende 
and manganese blende, in a gangue of rhodonite and 
qnartz. " A general analysis miows ;—Copper, O-t per 
cent,; iron,' 3*0; lead, 0*9 ; ainc, 0*0: sulphur, 4-0; 
inauganese oxide, 18-0; insoluble, 68*0; and alumina, 
&c., 0*0 per cent. The ore is hand-sorted st the 
mine* into Uiree classes: the first, about 7 per cent, 
of the whole, is shipped to England i the second, about 
46 per Oent., is sent to the San Ignacio Mill on mulebaok 
for treatment; the third, about 48 per cent., is at present 
thrown on the dump. At the mill the ore is dry crusbeil 
in a stamp battery ; each stamp weighs 700 Ib., gives 100 
blows per minute, and cnishce 0-6 ton per 24 hours through 
a 12-laeeh snroon, 78 jier oont. of the product being fine 
enough to pass a 40-nicsh snreen. The crushed ore is 
roasted in 1200-lb. charges with 5 per oent. of salt in a 
3-hoartb reverberatory fumasie for about 2^ hours on each 
hearth, by which 70 jier oent. of the silver is converted 
into ehloride. The fuel employed is either taquia (dried 
Uama and alpaca dung), yareta (a resinous plant), wood, 
or coal. After fumacihg, the ore is stirred up with water 
in a wooden tub or “ tina ” haring copper or bronse 
fittings, small quantities of copper sulphate, lime, cyanide, 
and raereory being added ; and the whole boiled up -with 
steam. From time to time the amalgam formed is with¬ 
drawn, and the mercury is distilled off for further use. 

The action in the tina is supposed to be as follows:— 
The ailver chloride formed by roasting is dissolved in the 
salt solution, reduced by the oopiier, and taken up by the 
mercury j the cousumption ol copjier is etpial to more 
than 40 per cent, of the silver produced, which is much 
in excess of the theoretical quantity required. The 
extraction of ailver by this process is aoout 70 per cent., 
of the little gold present only 60 per oent. The costs are :— 
For oruahing, 8s. per ton ; roasting, 198. ; amalgamating, 
10s, i gsoeral, 3 b. ; total, 40s. per ton. The defects of the 
procese as there carried out are thus specified by the 
author “ The wet ore from the mines has to be dried ; 
dry crastog is very slow j the duet lose is heavy ; fuel 
lor roaaMng is soaroe and dear ; salt is dear ; there is a 
large amount of labour required ; the repairs to the 
machinery are heavy; and water power for driving the 
mill is only available for six months in the year. 
Experiments in wet crushing and concentrating over 
tantes so ae to obtain a product rich enough for export, 
and i^atment at the tailings by cyanide, have been some¬ 
what gnpoesrful.”—J. H. C. 

Copper ; .Power of - to form alloy a with pure iron and 

uwa-«ar^ alloga. V. 0. Hellfer. Metallurgie, 1906, 
t, 281. Chem-Zeit., 1906, 30, Bep., 210. 

Ta* ^thor employed electrolytic copper and Swedish 
nail iron, rwing an electrio furnace as {fie source of heat, 
hy -Whioh tempetatarea of 1780“ C. cOuld bo obtained. 
The .mstela wero mehed together in a magnesia etpeihlo 
in an atmostihere of nitai^. ’-. An addm<m of QiO to 
36 per'e^t.o{«of^tier eansed no alteitetien.iB t&splidUybig 
pottk of fha iton; on a4d^. tnoie boPpet the point « 
MikfiSeatiielmfifaoiiMbwaBK toim There is no 

widettde af oop^r nkinga^bla utdims tw* iron id eojpper 
to metfnt, ahd also evidanee 

faruiaMi(»:'fld'mMd'm^m «o]q^ witti'id^r a>.or 


y-iioit) IDmjdkdt^ tXHufpnWon ahowad that'tta o<^|por>' 
IS only i»eae&t w ftnapMuibn in dw aoUitifiad 
Similarly {n sdtoya containing 4 per cent, of omdxfiii'oO' 
Bolution took ptaoe, oOpnet remaintne suMpendad'ia 
the fusion mixnne. On allowwg the Bqnia melt to atond, 
the copper ooUectod at the bottom of theomoibie.— X. F. A. 

Blaat-fumaee dag; Rddtion behneen the hgdrmiie prw^ 
rtiea and ehemiecd eompoaition of granmUited —• 
Jeaser. IX., page 700. 

Platinum metala ; Anaif/eie of ——, [Determination of 
oamium and paUadtum]. N. A, Oiiow, XXin,,.. 
page 770. 

Mineral production of Quebet. Eng. and Mining J., 
duly 7, 1908. [f.E.] 

Tan report of J. Obalski, chief of the Bneeau of Hines 
of Quebec, gives tlie following statement Of the prodtmtion 
of the Province in 1906. The quantities an in short tons* 
of 2000 lb., except where otherwise noted:— 



Qnantittei. 

Tala«. 

)io(r iron ore. : 

ii,m 

86.808 

Chromio Irou ore. i 


104.686 

Copper ore ... | 

AflDntOII. 

S8.«U 

186.860 

4B.9aO 

1,476460 

Asheetio . i 

le.iso 

Sl.lOO 

Mica (poimda). 

878.S60 

06,460 

Calcined ochro . 

1.906 

28,676 

Phoephate . 

1.476 

8.676 

Rlateft (iottarM) . 

4.000 

01.668 

FiaB'itonef (iq. yda.) .... 

s.oao 

2.400 

Cement. 

864.898 

408.000 

Granite . 

.... 

m.ooo 

Llm« (buDli ) . 

1.000,000 

UO.OOO 

Bricks . 

120,000.000 

605.000 

Btonc . 

— 

580,000 

Totals . j 

— 

3.760,860 ‘ 


There were 5,017 men employed during the year, 
wages }>aid amounting to gl,034,363, and the peeiod of 
employment from five to 12 months. Two men were- 
killed and two injured, the average of each being 0-4 per 
1000 employees. 

Ekqush Paunts. 

Metala and alloya ; Production of fuetd —from oxiSetr 
and other mmpounda. C. VauUn, London. Eng. Bat. 
10.881, May 24, 1906. 

It has been proposoii previously to obtain metals from 
their eompounds by mixing and ignltiM the latter With 
finely-divided metallic aluminium (see mg, Ftt#'. BSM Of 
1894, and 16,685 of 1898 j thU J.. 1895, Ml,) 

According to the present invention the metal bidde, 
e.g., iron oxide, or a mixture of metal oxtd^' Id a ^ 
solid state, is mixed with silioide or boride of'totgpeidnm 
or aluminium, and tbe mixture is ignited. The idiicide 
or boride is converted into silicate m Borate,' whlOh fOHha 
a slag, and the .metal, e.g., iron, la prodnool in ,a timed 
state. Claim is also made for the ap{dio<ttiplt Of the- 
prooess to the welding of metals,-'A, 8. 

Iron or eteel; Uniting or eoatmg wiA ether peelala- 
or alloya. G. L. Bevies and W. O. dark, Weatsls TTblc, 
ilatol. Eng. Pat. 16.676, July 81, 1906. 

Tbs tovendOn relates to the method nf uniting or ceating.* 
iron or steel with other metals, described In Eng. Pat. 
17,660 of <11904-(this J., 1309),>luid .o«t&to in 

improvements whereby a piats of iron or stod can bo 
eoatsd on 'both sides simultaneoBtty 'sdfh <co{$er, mdd;. 

: cr^idlvsr, orwitii tto'idloyeontaiitinganeormbrs-eflkisso’ 

■'metals.''Tujs lumaoes'‘*i*' empioytd,-. ioiio ^hasrjng'O 
'magiieidto,nt.’«^.haite 'Uaintr to*. whkib,,tlwi‘.««iiAiic 
'm«(aI’*sr','aBwy :it "ngMntoiuod’ ta'^dto'imoltoniQcinigUtloito 
'Idlililsl'itliw''#^,* tn.bliltii)h «b« -iditite.'td-'kraK: w k.' 

' boated, •'ohMtoKt {00 

op^jroximotoly eqtod gotmtities of silica uid on. 011^111 or* 
























ourboitAto.^* Tht hofttod {di^te is trft»«9 
feris^d to ft bigfak boated znmttd ol clay, ot 

; foundry loam* and the molten coating motel run iB.«<-A. S. 

Sietl; Method of and apwraUio for manufacturing -, 

V. Aodr^, Haardt bei Ncustedt, Germany. Eng. Pat. 
1350, Jan. 18. 1900. 

:Sm JV.'Pat. 362.371 of 1906 ; this J., 1906, 700.—T. P. B. 

- Steel; Manufac^re of hg the pnevmfUic proceso, 
A. Tropenas. Monlelimar, France. Eng. Pat. 6484, 


A. Tropenas, Monlelimar, 
Hftioh 17. 1608. 


Tbs molten pig iron or mixture of pig iron and scrap is 
blown as usual in the converter, but as soon as, or a verv 
tshort time after, the “carbon flame” appears, a small 
quantity of ferro-silioon or iron high in silicon (varying 
atToonling to the composition of the charge) is adderl. 
It is that by working in this manner, the evolution 

or progression of the “ carbon flame ” is not altered in 
any way, and thus the oharacteristic signs of this flame 
can be used for the stopping of the operation at the precise 
moment when the fining is finished.—A. S. 

Gold; Treatment of complex ores containing -. R. 

W. E. McJvor, M. Fradd, and The Metals Extraction 
Corporation, JUtd., Loudon. Eng. Pat. 13,433, June 
26, 1905. 

Ths ores are roasted dead, ground, mixed in suitable 
proportions with a manganese ore containing manganese 
dioxide, and with magnesium chloride, and the mixture 
saturated with steam, whereby the gold is converted into 
chloride, and is afterwards recovered by known methods. 

—A. S. 

Iridium ; Art of producing metallic -. H. H. Lake, 

London. From H. C. Parker, New York. Eng. Pat. 
24,003, Nov. 21, 1905. 

Sax U,8. Pat. 805,316 of 1905; this J., 1905,1310.—T. F. B. 

Tinned plates : The detinning of -. K. Goldschmidt 

and J. Weber, Essen on Ruhr, Germany. Eng. Pat. 
12,870, Juno 21, 1906. 

SxB Ft. Fat. 356,228 of 1905 ; this J., 1906,1311.—T. F. B. 


Uottbo States Patents. 

PreeiottA metals; Procese for recovering -. J. A. 

Just, Pulaski, N.Y., Assignor to The Just Mining and 
Extraction Co., Syracuse, N.Y. U.6. Pat. 820,000, 
May 8, 1900. 

Ths oblect of the invention is to extract gold and silver or 
other procious metals from ores, without previously chlori* 
Bating or roasting the latter. The claims are for the 
recovery of precious motals (gold and silver) from ores or 
roateiial eontaining the same, by treatment with nitro- 
sulpbonio acid, HO.SOfi..NOa, to obtain the precious 
metals in solution, and precipitation of the metals in any 
■ suitable known manner. In practice, the best method of 
carrying out the invention is to treat the finely-ground 
ore with aulphurio acid along with sodium nitrate and 
atmoepherio oxygon.—A. S. 

'‘[Ctipptr^mekel'niangaikcse^ Alloy [EUdrical resistance], 
W. B. I>river. East Orange, N.J. U.8. Pat. 824,103, 
June 26, 1906. 

Tax ftlioy consists of copper, nickel (10—30 per cent.), 
and manganese (5—10 per cent.), practically free from 
iron or other foreign substances. One claim relates to 
an alloy containing 75 parts of oopper, 20 parts of niokel, 
and 6 parts of manganese, for use os an eleothoal resist¬ 
ance material.—A. S. 

Furnace; Roasting ——. F. BJepetko, New York! 

UJS. Pat 824481^ June 26, 1900. 

Tax fumooe consists cd ft nmaber ol superposed hearths, 
through which a vertiool passeo. Hollow 

ac|M pro)«ct from the fthalt« iMtdAiteend mto several 

The shaft «ad M»» aiw divided into inter- 
2^ttd|||Meft4i&g seotimiiy aiMi f liodyr ol water tehaused to 
through tiie oentrAl iOeiiOii |Ad the arma oorre- 


sponding therewith. The steftm generated from tiie water 
is e^Sed to olroulaie through the aeotionB (and also 
thMUgh the oorresponding anne) on either aide of ^ 

! oeninu section.—A. S. 

Furnace; Ore-roasting -. C. H* lUdW, St. Lohiv, 

Mo. U.S. Pat. 824,263, June 28.1908. 

Tbs roasting chamber of the furnace.has itOft and otftiet 
doors in its front wall, and communioates at its rear, end 
with a stack. A oylind];loal Toiort is mounted in an 
inolinod position in the roasting chamber, and can be 
rotated. There is an opening in one end of tiie retoH, 
normally closed by a plate, and registering in turn, as 
the retort is rotat^, with the openings in the wall of the 
roasting chamber. A feed-hopper is mounted above , the 
inlet o})ening, and a discharge shoot below the outlet 
opening. The gaseous products from the retort are diS' 
charji^d into a dust (ilmmber, from which they pass 
througii a pipe to a condenser, and thence through another 
pipe to the stack.—A. S. 

Furnace; Smelting -. J. D. Rivard, Los Angeles, 

Cal. U.S. Pat. 824.383, Juno 26, 1906. 

Tkb furnace comprises an inclined chamber communicating 
at its upper end with a combustiun chamber below. 
Liquid hydrocarbon fuel ia supplied to the oombuotion 
chamber through injection buiners, and air is supplied 
on each side of a central bafile-wail of chequer-work In the 
rear portion of the uhaml^er. At the lower end of the 
inclined chamber is a stack, at the bottom of which is a 
“ directing-chamber ” oontaming a covered omoible. 
There is a reheating chamber in the top wall of the inclined 
chamber, communicating with the latter by means 
of ports. Pipes are also jirovided connecting the reheating 
chamber with a blower, and the blower with the stack. 
The ore is fed in at the upper end of the inclined chamber, 
and during its passage through this oham^r, is subjected 
to action of a number of hot blasts of gas directed down¬ 
wards upon it. Betwi^en the ore-feed o^iening and the 
stack is an opening through which material capable of 
producing carbon monoxide is introduced into the inclined 
chamber. The molten material flows out at the lower v, 
end into the crucible, whilst the products of combustioaL-^ 
pass over the crucible, down through passages betwew' 
the walls of the oruotble and the sides of the “ direotittif. 
chamber,” and through ports in i)ie walls of the lan|^ 
near the bottom, into the stack.—A. S. ' 

Furnace ; Reverheratory —— for the production 

V. Befays, Brussels. U.S. Pat. 825,522, July 10906. 
Seb Fr. Pat. 337,689 of 1903 ; this J., 1904, 493.-#F, B. 

Slag-granulating apparatus. K. B. Clark, CU|lKgo, .XU. 

U.S. Pat. 824,340, June 26, 1906. ^ 

Thk apparatus comprises a tank which coMimunioates 
at its lower part with an adjacent ohamber about the 
same height, and has a filter-bed near the ^ttom. The 
mixture of slag and water is fed into the ta^ and passes 
through the filter-bed into the adjacent cluitnber. Means 
are provided for preventing the water inrthe tank from 
falling below a cortain level above the ^ter-bed, these 
means consisting of a number of discharge^pipes at different 
heights in the adjacent ohambOT, the Ibwesi pipe being 
above the level of the filter-bed.—A. S. 

Ores ; Process for the reduction of [svlphide] — — . W. 
Koehler, Cleveland. Ohio. U.S. Fat. 824,6^, June 28, 
1906. 

StTiiPHiPfl ores are heated, and subjeoted to aotion 
of a gaeeons mixture oontainitm a ^ogen^aoid, auoh as 
I " anhydrous hydroohlocio aoid,’^ end An oxidteiag agent, 
Buoh as “ anhydroiu “ nitHo acid. —A. S. 

niedtd carho^^i Apparat/us jar 
Stm Bng. Bt.t. '13,3SQ oi im i "mtin 
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' rwwoii TiSiiw*. 

SiUetn eomlmti with ooMim or Ht eempomiU; Thermal 

proee«« baud on the ortwn of -. T. Soldacbmidt. 

Krrt Addition, dated Jia. 10, IBOfl, to Tt. P»t 381,197 
of Deo. 80, 1805. 

Ihsibai) of forming a tbermita Ijy oompotindiug eilicon 
tt-nd o&loium witbi ooitAriii oxidot* ag diraoted in main 
pa^t (thit J., 593), aooording to th© prosont 

addituni, silioon thoroin uB©d ia replaced by BJuminiuin, 
or without tin© addition of* other rednoing or non* 
reduoing metaU. Good reaulte aro etated to be obtained, 
lor example, bv uain^ with a mixture of equal weights of 
aiummiuin and caloium, mixtures of equivalent propor¬ 
tions oi oaleium and of ferric oxide and of aluminium 
and ferrio oxide. The calcium in the “ thermite ” may 
be replaced, partially or entirely, by strontium or barium. 

—K S. 

PyrUic oree conlatninff zinc; Treaiment of -. The 

Metals Extraction Corporation, Ltd. Fi. Pat. 362,677, 
Jan. 26, 1906. 

PYRtTio ores containing zinc are roasted at a low red 
heat to oxidise as much as possible of the zinc sulphide 
to sulphate; the nrodoefc is then lixiviated, and the 
solution of zinc aulpnatc obtained is treated with calcium 
ohlorid©' The zinc chloride, freed from the precipitated 
oalolum sulphate, is heated in an autoclave with the 
roasl^ and lixiviated ore, containing zinc oxide, which 
is dissolved. The solution of zinc oxychloride tluis 
obtained is precipitated by chalk or caustic soda to obtain 
zinc carbonate or hydroxide. Alternatively, the pyritic 
zinc ore may bo roasted at a high t4miperature, and bo 
then treated in an autoclave with zinc chloride solution, 
to dissolve out of it the zinc oxide formed. Ores thus 
freed from zinc may be smelted, and treated by known 
prooBssos to recover any lead, copi>er, silver, or other 
metals they may^oontain.—E. S. 

•©in* and other metala ; Continuone process ‘for refining 

-. 3. Callmann and R. Bormaim. Hr. Pat. 302,802, 

Jan. 29, 1906. Under Int. Conv., March 20,1905. 

Si* Eng. Pat. 32S2 of 1906 ; this J,. 1906, 481.—T. F. B. 

Meteds : Processes of extracting - from their minerals, 

or from waste containing them. A. Untensohn. Fr. 
Pat. 363,011, Feb. 0, 1906. 

Sbk Eng. Pat. 2619 of 1006 ; this J.. 1906. 319.—T. F. B. 

Minerals; Treatment of complex sulphide - after 

oxideditm, and of oxidised minerals containing zinc. 
W. 0. Bumbold and G. Patohin. Fr. Pat. 363,020, 
Feb. 6, 1900. Under Int. Conv., Feb. 8, 1906. 

Sa* Eng. Pat. 2532 of 1905 ; this1906, 325_T. F. B. 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(Continued from page 701.) 
(A.)-ELECTRO.CHEMISTRy. 

Carborundum ; Measurement of temperature in the for¬ 
mation of -. S. A. Tucker and A. Lampen. J. 

Amer. Oiem. Soo., 1906, 28, 853—858. 

Os taking down an eleotriu carborundum fumaoe built 
Ml the lines of a teohnioal furnace, it was found that there 
were fairly sharp lines of demaroation between the layers 
if graphite, oarborundum (orystailised silicon carbide). 
Kid siloxlcon (amorphous sitioon carbide). By placing 
through the centre of the fumaoe a borizontaf graphite 
tube, eon&ihiag a plug of graphite which could be pushed 
to any desired seotioii of the fumaoe, it wa, found possible 
to measure, by aid of a Wanner pyrometer, the tempera- 
iure of fixation of earbotuoduni, and also that of its 
leoompbsitihn ittte graphite and allwon. The results 
ibtaiaed f<tt the temperature of formation, <.a, the peint 
rhete the amorphous silaxioon ofam^B into the oryetallihe 
lazlktmadttm, tram hot tiulte >to ooaeordabt w those 




tor tile tampeiatuie Af deoUapoeltien, bttt ihe ho WW liW' 
resulte may be taken at faliowsi—Tempemtom el foe- 
mation of oarberuodum, 1960° 0.; tempeeatureef dee«a» 
position of oarborundum into gca{^ite and siiiomi, 2230* C. 

. —A. S,' 

Conduetorf of loosslg.paoked small pitees for sleetriOcd 
heating resistances. 3. Brown. Elootroteohn. Zeite,, 
1906. 27. 213. 

Tbs corollary of Ohm’s law that the lesistaaoe of a 
condnstor is independent of the shape of its omss-seotioe 
is not quite applicable in the ease of granulated oharooaf, 
or of “kryptol,” which, aooording to recent statement*, 
consists of mixtures of charooal, graphite, sand, olay 
and other silioates, oarborundum, tungstates, Ac. It 
was found that with such diaaontinnous oonduotors, the 
heating phase is characterised by a preliminary diminution 
of the resistance. As this prelimmary phase is caused 
by the disengagement of occluded gases, Ita extent can 
bo considorably diminished by tednOing the E-iCF. of, 
the current, by applying the current gradUaBy, and by 
increasing the exposed surface of the oonduofot, wfailn 
it can be increased by the introduction of gases, or by 
addition of substances capable of evolving vapours. 
In apjjaratuB whore high temperatures are reguired, the 
renewal of the resistanoe mass from time to time oaunot 
bo avoided, and in such oases, it is advisable to employ 
a material having, as far as jKissihle, a simple and uniform 
composition; otherwise, the mote readily oxidisable 
or comhustihlo constituents are consumed, and the oom. 
iioaition and electrical properties of the rosistanoo masa 
become subject to oonsideranlo variations.—A. 8. 

Nickel oxide electrode in the Jungner-Edison accumulator ; 

Ohemteal and physical behaviour of the -. J. 

Zedner. Z. Eleiitrochem., 1906, 12, te—473. 

In oontmuation of his previous work (this J., 1905, 1239)1, 
the author has been fed to the following oonolusions 
In the charged condition the notive material of the 
electrode consists of the hydroxide, Ni(0H)a, and in tto 
discharged condition, of tne hydrated lower hydroxf^, 
fJi(OHk.2HjO. Since by its aotion water is removed, 
the E.M.F. IS higher in dilute than in oonoentrated soluiiun. 
The E.M.F. of the combination, Ni(OH)j/KOH/a for 
couoentration above 24 per cent, of potassium hydroxide, 
may be calculated from the formula E=l-323 - 0Ty 
(whore the number of molecules of potaseliim 
hydroxide per molecule of water). The ohemioal reaotfon* 
occurring (luring discharge and charge may 1» represontefl 
by the equation :— 

Ni(OH), + 2HjOJNi(OH)a.2HaO+OH'+®. 
the discharge reaction being read from left to ris^t, 
the ohorgo from right to loft. A study of the discharge 
curves leads to the conclusion that the first stage is due 
to the hydroxide, Ni{OH)s, a second, much less w^ 
marked, stop in the curve being ascribed to the diaobarge 
of occluded oxygen_R. S. H. 

Vanadium salts ; Eleetralytie preparation and properties 

of -. L. Marmo. Z. onorg. Ohem., 1906, U, 

49—62. 

In the cleotrolytio reduotion of vanadki to vanadoue 
compounds the substitution of a mercury cathode tor 
one of platinum, ns proposed by Rutter (Z. El^tcoehem., 
1906, 12, 230), is uimecosaary. But it is essential to , 
prevent the solution from becoming warm, and to avoid 
large excess of acid, especially bydroohloiic acid. A 
solution of vanadyl sulphate containing 6—60 per oOnt., 
and an E.M.F. of 4—6 volts are snitahio. 

Silver sulphate, suggested by Butter, oannot he used 
as a test for vanadous saita, since it is reduced by vahiiuiic 
oompo^ds ahio.—F. SopN. 

Cyanogen; Aoiion of a silent sleeitie ditdttirgt upon — . 

H. Gnmfoohon, Compt. rend., 1906, 148, I17--m 
Pun*, dry eyaifogen, under the Infimmoe of tbh oldotrio ' 
disCfaatge, dnea not pnlymetisei but- yields snlid 
delation pebdutts,' with the ehthinanna of hitoaMa; ' 
They Art bditste uitnhle aiib*taDo<» tte edmpnsjttoft nf 
which varln* with the oonditfons rf'fbrBUiion.—Smhw. 
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Momeiium azide; Phyakgd fraperties 6 / fund 
M. M. Qoodwiua and B. B. Made^r. VU., page 757. 

’ExsQU.BU PATaVTS. 

Eligtrolfptie celU [for fu9td auhstiinces ]; Jmpis. in —. 
E. A. Aifaoroft, London. Bog. Pat. 5646, March 17. 
1&05. 

Tna outer caaing, A, and Hd, B» are of magnet Mteel, 
and within a reccM. At, is arranged a coil, 0, of heayy 
atrip copper, thia latter coil carrying the electrio 



current, and generating a magnetic field within the coil. 
The Unea of magnetic force inside the coil spread m an 
axial or fandUie manner from the contra! pole. J). to the 
bottom of the lid, B, while outside the coil, C. they are 
conducted through the casing. In order tluit the mag!ictic 
effect of the coil may be varied, a commutator is connected 
with the several turns of the <mil. A metnl pan. K, forms 
the bottom of the cell, and in supported in the casing, A, 
by the flange, so that a flue sfioce, F, in jirovided for 
the pasaago of furnace gases for henting pur])oseH. L in 
an on^et and inlet pipe, divided into two }>artH by a par- 
titlon, M. A fused electrode, B, is in contact with one 
terminal through the bottom of K. the flange, and the 
coil, C, the other electrode. N, of carlion. dipping into tlie 
fuo^ eleotrolyte, Q. The lines of current flowing between 
K Mid B. are substantiHlIv axial or fan-like, and cut the 
Imea of force approximately at right angles, thus causing 
the dontenta of the coll to swirl violently.—B. N. 

EleUrolfftie sahuions; Appar<Uu» for agitating -. 

F. J. Olarke, Birmingham. Bng. Pat. 17,152, Aug. 24, 

1905, - 

Tun apparatuB consists of a system of pipes or passages 
MTangM upon the bottom of the eleotrolytio vat, and 
provided at points above the floor level with disoharge 
and ** intake perforations. An external pump is in 
oonneotion with the iiorfomted imssawH, but an inter¬ 
vening oplumn or cusnion of air coiniaeiely isolates the 
pump from the electrolyte.—B. N. 

OenertUor of deetricitg; Thermo^t^mie-al -. L. P. 

Biwset, Epinay. France. Eng. Pat. 7376, Maieh 27, 

1906. Ender Int. Conv.. March 27, 1005. 

This invention relatee to a generator of electricity com- 
prhdng two batteries in series, in one of which electric 
ourreut ie being generated by tlie soiution <»f a metal, 
such as oop))er, in a suitable eleotrolyte, such as a. solution 
of Bulphunc acid and bromine. Tne second battery is 
traversed by the current generated, and also by the 
electrolyte. The latter when it leaves the generating 
battery cotitains the dissolved motol in solution, and a 
reducing agent such as sulphurous acid is then added. 
CopMr is d&|Kisiied on tiie cathodes of the seecmd battery, 
as the eleotiolyte traverses the latter, until there is a 
sudden fall of B.M.F. in the first battery, whereupon the 
direotion of the electrolyte 1« reversed through tiie two 
bwtteries. After the deposition of metal, the electrolyte 
okmsisU of hydrobromio abd iulphurio acids, but by 


passing it through an apnaratui suitably heated, these 
aoida may be made to mteraot so bt to regenerate the 
brontine and sulphurous aoiiL'->B. vN. 

Are Iwnp electrodes; Impt4. in The Bvitieb 

Thomson • Houston Co., Ltd. From 
Elektricitats Ges. Bng. Pat. 20,380, Got. 0, lv05. 
II., page 747. 

NUrie acid ; [Eleetricai] Production of pure (from 
air], H. Pauling. Em. Pat. 7671, April 2, 1906. 
VII., page 758. 

UKrE8i> States Patekt. 

[Copper-nickd-manganese] AUoy [EleUrictd rssiafance]. 

W. B. Driver. U.S. Pat. 824,103, June 26, 1906. 

X. , page 704. 

Been on Patents. 

Accuviulaiors: Manufacture of {dates for -. E. de 

Mar^ay. Fr. Pat. 302,909, Jan. 24, 1906. 

A MTXTITRB of aluminium chloride and litharge is made 
by mechanical means, a solution of sodium oorbonato 
being then added, and the whole kneaded together. The- 
mass is incorporated within a framework of lead, and 
left to solidify. The alumitiiuin salt and sodium carbemate 
react, with formation of aluminium hydroxide and boSmto 
chloride and disengagement of carbon dioxide. Ihe 
salt is removed by washing with water, and the hydroxide 
is converted into aluminium sulphate by immersion in 
dilute sulphuric acid, the aluminium salt being'’aftcrwarda 
removed by lixiviation. By the oction of the electric 
current a skeleton of load jieroxide or of spongy lead may 
be obtained, solidly fixed to the framework, the plates 
having great surfAce, large CRpaoity owing to the great 
porosity, and a gmat mechanical rosistimoe to shookjs. 

—B. N. 

Sugar juice : [Electrcl^ic] Method of clarifying ——, 
H. J. Thomas and W. F. S. Howe. Addition, dated 
Jan. 6, 1906, to Fr. Pat. 353,668, April 20, 1905. 
XVI., page 771. 

Salts of the oxy-halogen acids; Eleetndytic production 

of -. Deutsche Solvay-Werko A.-Q. Fr. Pat, 

362,737, Jan. 10, 1906. 

Soluble salts of vanadium, manganese, molybdenl^im, 
or uranium are added to the eUM>trolyto employed for 
production of the salts of the oxy-halogen acids with a 
view to suppressing the cathodic reduction and con¬ 
sequent loss of efficiency. Details of experimental 
results are given to show the effect of those several 
additions.—ft. 8. H. 

(E. )-*ELECTBO-METALLUBGY. 

Sted ; Electrolytic corrosion of structural —. M. Toch. 
Trans. Amer. Elcctrochem, 8oc.. May 1,1906. Electro* 
chem. and Metall. Ind., 1906, 4 , 215—216. 

The author has carried out exjieriments with strips of 
steel embedded in sand and cement moistened with salt 
solutions, and submitted to electrolysis. He coneUides 
that electrolytic corrosion under these conditions U 
confined to the anode where it takes plaoe with violence, 
the cathode being protected by the electric ourrent. 
The impression that cement is a jirotector against corrosion 
is fallacious. If the steel be protected with a real insulating 
material corrosion can be entirely prevented.—B. 8. H. 

English Patent. 

Shaft-furnaces; Impts. in dectrkally heated --— 

, AUmanna Svenska Elektriska Aktiebma^t, Westeras, 
Sweden. Eng. Pat. 7597, March 29,1906, Vnder Int. 
Ooav., March 30, 1905. 

The fumaee ia provided with a hearth forioung eh annular 
ebamber of uniform or subetantidUy unnonn crow* 
aaotion for taking up the maBed material. In the B^rth 
to n oentral hollow core of firaproof . Btaterial, a jM^aw 
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extension of the core extending upwards through the 
centre of the shaft, thus producing an in-druught of cold 
air into the hollow core. In the latter is placed an iron 
core provided with a primary winding, and thc.e is thus j 
produced m the melted mass a secondary current which ; 
heats the material. — Ji. N. j 

Unitkii States Patent. ! 

MeUd tubes; Electrolytic nmnufiictiire of ——. (1. ! 

Dieffenbach. Darmstadt, Ucfinjiny. US. Pat. 817,419, , 
April iO, 190(1. 

“ Comminuted kte-seiaiuhr ” is mixed with a anitablo i 
clccdrolytc, and an cb'n’lnc current is passed thnmgb ibe i 
mixture, whilst simultancouHly a relative motion is ' 
produced between tb<5 I'lecirolyte anti tlic rotaling | 
cathode. The hydrogen bubbles are thus tliHltidged, i 
and the metallic deposit is smoothed by the actum of the ^ 
kieselguhr.—B. N. 

Fur.Nrii Patents. ' 

MetalliferouH rtiinvrnls ; EleclrtJf/ser for trentmeiif of - ■. 

E T. de Montre|)eux. Fr. T^at. :ib2,(lH0. Jan 25, 190(1 
A CVLiNDRU'AT. wooden vat provulctl with metduinism ‘ 
foia its rotatum serves as the electrolysis ves-sel. The 
vat iK jirovided inlernallv with longitmliilal rows of carbon i 
eleelrodes, forming alternately anodes and catlmdes. | 
The headb of the electnalcs jm.ss through the walls tif the 
vat, find on the outsidi’ are fixed to connectors, (‘iioblmg j 
them to be pliieisl siiitiibly in soneR. Tlie ciimmt is i 
colleeled from mctiillu' strijis which make contact with i 
bands of metal forming (he terminals. - K. S. H. 

Electric furnace fur the vumufacture of steel (.1. Urn. 

Fr. Put. '1(12,734, Jan. 20, 1990. Uiuler Int. ('on\., 
Afay 3. 190.7< 

The furruHC is divided into thiee eomiiartnicnts which 
comrruinieale with one onotlier m senes, and serve 
rospcetively for the reHning of the crude metal by oxida¬ 
tion. tor the reduction of <)issolved o.xule, and for the 
earluirisation. and finally for (he adjustment of the coni- 
jiosition of llic* finislusi imd.'il 'I’Ik' clectru’ ••urient passes 
througli \ertical ••.'ir)»(m eieittodes <ti]>|>mg into the slag 
above the metal in the difTcrent comimitmeats, and the 
connei'tions are made so that whilst all the current passe.s 
in througli the eoinpartmeiit reserved for rofiniTig, it 
passes out in jiarullel through the other (wo eompartmenta. 
Means are provided for tilting the furnace in order to pour 
out the finished pro<lucl (this J . 1995. 1115 )—K. S H. 

EIccfrotyjics . PrucvAM niul apjuiratnn for making coyper 
— . S. O (ViwjM‘ 1 -Coles Fr Pal. 302.KOI, Jan. .'19, 
1999. Under Inl. t\inv., March 0, 1905. 

Hejc Eng. Pat. 49(iK of liK)5 ; this J.. 1909, 322.—T. F. B. 


XII.~FATTY OILS, FATS, WAXES, 
AKD SOAPS. 

{Continued from juigc. 792.; 

Cholesterol. A. Windaus. XXIV., page 780. 
Fnoijsh 1’atknt. 

Oils^ fats, or the like. Maniifaeturi of riMcid or fluid 
emul.nonM of -- [for luhricatton of fcxldt /(hr<s\. 
Cb A. H. H Kdsters. Hemelmgen. (lerniaiiv. Eng. 
Pal. 4088, Feb. 29, 1999. 


with glycerol or other aubstanco capable of raising the 
Bpecihe gravity of water, c.g., for the preparation of lubri- 
civutK for textile fibres.—C. A. M. 

United States Patents. 

Eaphtha, <£’C. ; Ap^ratHa for separating ——, from oU 
and other liquids. E. B. Edson, Ulovoland, Ohio. 
U,S. Pat. 824,104, Juno 29, 1906. 



7’he ajijiaratiiH lumsists of a casing, 1, (siirroundod by a 
jacket. 2) containing ii number of conical, oommuni- 
eating beuliiig-drums. <i. arranged one above the other. 
The liquid to be treated enters the apparatus by tho 
pi|M'. 3. and Hows into the .■up, w, from wdiich it overflown 
on to the iipjHT surface of the pipmost drum, a. From 
the edge of the lower surface of the latter, it Hows into 
the funnel, x. arid is conducted to the top of the cono 
of the next drum, and so on to the bottom, where th© 
residual licpiid from which the naphtha has now been 
exjielled,colh^ct,*. in the’ basin, and is drawn off by the 
drain. 1 'The vapours of najditlia, &c., given oft pass 
away to u condenser by the eJliow-jiijie. 5. Steam enters 
the |a<-ket by tlie pipe, 8, pashcs round, and leaves by the 
m«‘. /. w'hich conducts it to the inlenor of the up]WTmoHt 
leatmg drum, a, from which it passes down from drum 
to tlriim. the condimNcd water lieing drawn off through 
I the ])i|)e. g, and the valve, 23 Any water eondensing 
m the jui^ket is drawn oft through the valve, 19.—W, H. 0. 

Soap; Apparatus for making -. T. W. Alexander 

and E. F. Holstecn, Burlington, Iowa. U.S. Pat. 
824,197, June 2t), 1909. 

I Cj.aim ih made for a mouhl-frame wliieh can be locked 
I ii[Kjii a supjHirt by incaiiK of oo-0}»erating jointed rods, 

' one joint of ea<-h of wliadi ])a.sHeH through slot/S in the 
siijiport. wliilst the other joints interlock across the top 
of the frame. 'Fhe soap mould may also lie provided 
with (i steaming jacket, the inner wuilts of wkieh are 
lierforated.—<!'. A. M. 


EMTri.SUiN.H containing any rcqiiinal proportion of water, 
and rornnming stable ut the boilmg point of water, and > 
also when mixed with glycerol, arr olitained by adding the ; 
fftt or oil, c.g., heavy cylinder oil. to a mixture of water and j 
an amide of a higher fatty acid or an acidyl derivative ! 
of an aromatic baflc, or both, together with the salt of ; 
a higher fatty acid. 'I'he emulsion may then be mixed ; 


(Ikrman Patent 
Fatty compounds ■ Process for prcpnrin{f easily emulsified, 

stable -. (les. /.m Verwcrtluing der UologHohon 

waHserloaliehen Mirmralole und KohlcnwasseratofTe. 
Uer. Pat. 197.847. May 27, 1904. 

Animal and vegetable oils, fats, and waxes are converted 
into stable, readily omulsifiod preparations, by treating 
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them, at a temtiemture between W end 80“ C.. with the 
water-soluble mineral oils produced according to Fr. 
J-at 332.324 of 1IH)3 (this .T., 11103, 1289).—T. F. B. 


XIIL—PIGMENTS. PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER. &c. 

{Continued from puge 704 ) 

(/I.)-riGMKNT.S. PAIXXS. 

Painia ; Cenauaof - in Ifir United Slnie-'f <>il,7*ajnt, 

and J>nip Kr|), .July W, llKM). ['!'K | 

Thk Diroctiir of tho (.VnsuH Ims aiinouDfud tin- rt-nult 1 
of the tabulation of tlu* KtutiMtics of paints foi (ho raleiular | 
year onilin^ Dfiaonbcr ^iJ. 1904. I'lii; Mtahstu's nho\v i 
that thoro has l>«i*n a Hubstaixtial iiuToasi* in this industry j 
in th«* Urnt^’d States, us rtunparud with tlio statmCics of | 
lOOO, which covered tlie (iscal year ending May i 

(’oninarutivc figures for llfOa and lOlH) are shown in | 
the following Kuminarv : - | 

I'lT 

ItfOfj. 1 1900. et of [ 

! ’ iiu- ' 


N'uiiibcr of estabUshmoiits 

449 

! 419 

7-2 

I'anltal. 

dols ' 

fi5.7K3,269 

i 42.60!,782 

31 2 

Hafaned olfloiufa. clerks, ttc . ( 




Number . 

1 

:i,(U4 

2 .512 

, 21-2 

.Salaried . 

Wage-eamers — 

dols 

.H,0r)4,2H» 

:{.077,;-{IH 

18-8 

Averaiie iium)>er 


9.7H1 

8,151 

200 

Wages. 

dols ' 

f.,0(111,177 

3.929.787 

28-H 

SltorHlIaiieouA expeiiiRH 
Uatoridls used :— 

dols 

0,bS&.'.i«7 

:K 4:10.061 

7(5-.5 

Total coat . 

DineHtoue uud clitf* 

dole 

49,^06.1811 

33.799,:l86 

' 37-0 

stouu . 

tons 


I8,2:J4 

. — 

Coat . 

dole 

24.641 

50.368 

1 

Gums . 

ib 

4,612,:)69 


— 

Coat . 

dols 1 

024,40S 

364.660 

, —. 

Pin lead. 

t«>ns 

I28,r>j:i 

99.052 

; — 

Cost . 

dols. 1 

11,119,402 

, 8.58.5,688 


All other pigmi-nt«t 

lb 1 

410.617,498 

• 

— 

Oist . 

dots 

10,29f..6.n 

8.758,499 

■ — 

Linn*. 

hush 

a.&HK 

:j:«.oo7 

' __ 

(X>st . 

dols 

1.072 

6.098 

— 

Linseed oil . 

galls 

16.6;il.79.'i 

11,83.5.174 


Cost . 

dolH. 

6,222.169 

5.4:11.227 

' 

Grain alcohol. 

galls 

6.6] :i 

9.Hi:i 

—- 

Cost . 

duis 

ir».971 

16,778 

— 

Wood alcohol. 

galls 

48,708 

:52,4HH 

— 

CJost . 

dols 

46.026 

26.806 

— 

Sulphuric add . 

<;o«t . 

tons 

dols 

28,062 

1.989 

1.1,915 

, — 

All other materials .. 
ITiMiucta 

dols 

17.928,647 

10,5.5.5.347 

; — 

Total voluft. 

dols 

67.277.910 

50,874,99.5 

' :e'-‘’ 

Whit*' lead. 

III 

278.4;i9.29l 

116.102.316 


Value. 

dols 

14.10:1.998 

4.211.181 


Oxldus of lead .. . 

]b 

49.710.2.10 

50.759.623 


Value. 

Lamp and other 

dols 

2.690.472 

2.550.:140 

, 

blacks. 

Ih 

7r)7,244 

1,065.000 


Value. 

dols 

49 869 

60,260 


Flue colour*. 

111 

7.7811.:i;hi 

3,:i25.262 


Value. 

Iron oxides and other 

dols 

1,076,85:1 

73<!,796 

— 

north colours .. 

Ihs 

47,:i22.9i:i 

1 .3:1. i53.896 


Value. 

dots 

227.994 

' 3] 8.242 


Dry colours . 

III 

106,6KH.i:ji 

J 57,472.8:18 


Vahie. 

dols 

6,812.716 

4,066.147 

_ 

PiiId I'olour sold moist H) 

26.261.515 

20,060.9:16 

; — 

Value. 

dols. 

91.6.28:1 

861.531 

. _ 

Paints ill oil. in past*' lb 

124.948.40,5 

;303,46().028 

' —- 

Value.. 

Paints already mixed 

dols 

8.298,483 

1 17.405.822 

, — 

for use . 

gull* 

21.822.766 

J0..501.745 

— 

Value. 

Oil and turpentine var 

dols. 

211,084.024 

14.618.277 

— 

nishe*.. 

galls. 

2,2:16,024 

l.:i7:i,60:i 

_ 

Value. 

dot* 

1.701,151 

1,236,861 

' — 

Alcohol varnishes 

gabs. ' 

85.676 

46.369 

— 

Value. 

dots ' 

134,221 

71.707 

— 

Pj rovyllii varnishes . 

gulls ' 

:i,H92 

16.291 


Value. 

Liquid driers. Japans. 

dols 

4.003 

1 10.226 


and lacquem ... 

dols ' 

490,411 

303.495 

__ 

All otlier jiroducts . 

dols 1 

13,679,3:12 

j 4,418.121 



_ 


u . 



• Quantity not rBi>ort«d In 1900. 

t Koyorted in 1 D(H) as dry culourv, and includiM dry while lead, 
Elnc white, and all other pigmetita. 

t Exclusive of paint producU, vaiued In 1905 at 9906,920. 
nade in iwtabUshmeatA engaged primarily in the manufacture of 
>tlier producU. 


KnoLISH PATBNTfl. 

Aniimony and araenic c/doura ,• Manufacttire of -. 

L. Brunet, Brioudo, France. Eng. Pat. 10,490, Aug. 
14. 190r> Under Int. Oonv.. April 16, 1906. 

Thb process claimiMl consists in treating the sulphanti- 
inonat/es or Hulpliarscnales of alkalis or alkaline-earths 
dissolved in sintjiMc solvents with the gas evolved when 
any suitable sulphide producing sulphurous gas ib roasted, 
until the solution becomes m-id. The advantages are 
stated to bi* olunipness and iivoidanre of the inconvenient 
yield of hyilrogen siiljihidi* in tlie ordinary process. More¬ 
over tile fe.suliie, insU'iid of being valueless, is a solution 
of alkali thiosulphate, which can lie used m the manu¬ 
facture of vermilion of antimony.—0. A. M. 

Lifhojmnc ; Jiendenng -7U(>rt ataUle atjninal light. 

.T I’lphraim. Berlin. Eng. Pat 7819. Mureh 31, 1900. 
Under Int. Coiiv.. April 1. 1906. 

The lithoponc is treated witli a non-acul salt capable of 
])n*cipitaling xiuc from solutions of its salts. ,Sodium 
and potassium salts art* particularly suitable for the 
[uirpose, and special claim is made for the addition of 
alkali ])liosplmles. The salts may either be added. sa\, 
m the proportion of I to 3 per cent, to the lithopont% 
and the mixture used as a pigment, or they may bo 
incorporatetl in the form of a solution, and the solvent 
evaporated, or they mav be allow'ed to act tor a certain 
tune, and then separated bv lixiviatum w'lth water. ^ 

—C. A. M. 

ColotiT Imae-i : ProdnefH .tohiUe in u'litcr, fata, and oila 
from the units irhieh hujlur fatty acids and acids of the 

(line senes form with organic -Fa^bw^ vorin. 

Meistcr, Lucius, uml Hnmiug. Tloeehst a/Main, tior- 
many. Eng. Put. lO.OTib April 3b, 190(). Under Int. 
Uonv., May 19, 1996 

Tiik .salts of the liiglii*! fatty acids ami aeuls of the oleiu 
senes wuth orgaiiie dyestuff basi's an* used for colouring 
j fats and ods They are insoluble m water The present 
, proce.H.s IS for tb«‘ preparation of colours soluble in water 
■ as well as in fats and oiU by miMiig the above salts w'lth 
‘ an acjueous solution of an alkali .salt of a ben/.ybiiiiline- 
sulphoiiir acid or homologue tlieri‘of. -H L. 

HKSIX8. VARXrSIlES. 

United Sj ate.s Patent 

Turpentine sldf. D. M. ftoss and F. T. Edwards. Fletcber, 
Ua U.S. Pat. 82I.8H7, May 29, 190b 
'I’hk plant dcsjTibed eonsiHlK of two kilns or Rtills, tbo 
I outlet pipe of en<di leading into a common cylindrii'al 
' drum, when* the bulk of the creosote and tarry matters 
are sopanited from the volatile products. This drum is 
jirovided with an I'xtcrnal water spray anil an internal 
supjily of w'utei for washing the vajanirs. The latter 
then pass through a pijH* into a ])uriller containing a 
battle-}»latc, and from this puidier into a worm condenser, 
i ’.riie outlet of tile condenKci is titteil W'ith a trap, uml any 
uncondciiHcd gases are eonducted back to (he kilns. wJiere 
they arc consumed. ()pi*tiing'' are ]irovided at the hotloms 
of the various parts of the plant for the removal of the 
eondensed rnattei.s —W. P. 8. 

Fuench Patent. 

7'vhes ; Process foi producing a protecting layer [tvirwi^A] 

on the interior surface, of -. l)cutscb-t festerreichisclie 

iManiiesmannroliren-VVorkc. Fr. I^al. 3ti2,88t), .Tan, ,31, 
190b. 

The interior surface of the 1u!k* is co\er»‘d with a thm 
eodt of special larnish, about 0*1 mm. thick. The 
: varnish is prejiarod by dissolving giiiii dammar in oil of 
turpentine, and adding 75 per cent, of biiHeed oil; the 
' mixture is hcateil for some time to above lOtP C., and 
I then eooled, when it forms a varnish wdiich is liquid at 
' the ordinary temjierature. The interior surface of the 
tube IS coaled with this miAlure. and the coat at once 
dried by passing n current of air. heated to at least 140' C., 
through the tube. The drying takes from two t<i four 
hnurs, and owing to the s|»oed of this drying, the layer 
of varnish has no time to run, but forms an even, tliin, 
hard, adherent layer which is extremely resistant, and 
which does not melt ladow 260* U.—W. N. C. 
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{C.) - INDIA-RUBBER, &o. [ 

Jiubberft; Kxamiiutixfm of some raw - from Bast | 

Africa. W. Schollinunn. Der. Pflanzer, 1900, 2, 1—6. 
Chein. Centr.. 1900. 1. 1911 — 1912. ! 

In judging the value of raw rubber, the ehief points are > 
determinations of (he loss on wa.shing—tliat Im, the pro¬ 
portion of Hul)HtaneeR whieh are removed by the ordinary ■ 
toohnical washing nrocesi—and the ratio of pure caoutchouc , 
to Buhataiiia'H Ollier than caoiileliomr. especjally resin, ■ 
in the wa.slied product. Tn six Hamples of ruhlier from , 
East Africa the loss on w'ashntg varied between 20 and ' 
40 per cent., and the pcrci'iitage of ]mre caoutchout' * 
between 47*32 ami (io-lH) j)er <*ent. The ratio of |)ure i 
mioulchouc U) resin ranged from OH-Sf) • (b0r> to 87*93: 12*0.3. 
These sample^ of raw rubljer were of good quality, in so ' 
far that they were i-apable of yielding ti'clumailly usi'fiil 
ruliber, but their eointnen ial value w’us dinimished hv 
Iheir content of substances oilier than eaoutohoue uiul i 
resin The view is |mt forward Ihal it would be advan- : 
tageous to subject raw rubbers to meehanieal jmnfieation , 
before exporting them. — A S. 

VaoiUchouc : Thiorif o/ the vulcunxsatwn of -, in the '■ 

light of Hornin' formula for rooiitcliouc. H. Ditmai. 

(■Jiimmi-Zoit. r.MM), 20. 1929—102H. I 

T’he author n'eapitulates the umin facts regarding the ' 
vulcanisation of caoutchouc (dueidaled hy Welier (this ,J., ' 
llMHl. 712) and iitlu'rs. and show's hriw th<*y can b<* made to 
agro<* with the dimetlivl-oetadiene formula of Hurries ; 
<lhiH d.. IhOf). 419). -W'. A (’. 

Jtidtu ruhinr . VulcduiHalion of -ui presi nee of resiu. 

R Ditmar (Jummi-Zeil.. 1909. 20. 999—1001). 

Para ruhlier eontaining 3*28 ]H*r cent, of resin was 
mixed w’ilh ID pei cent, of su!]>hur and rising pro))ortions 
■of lesm w'hicli had been extracted from line black Upper 
Oongo. aiul vuicanisi'd for 4.3 minute.s at 143^ (’. umier 
4—3 atnn.'sjilieres pressure. W'lth increasing jiroporlions 
of resin, tlie breaking strains of the viili'anised 8]ieeifneiiH 
d(M*reasod very decidcdlv. 'I’he elongations inrreased 
slightly, hut not in jirojiortion to the ela.sticity of the 
Hpecitnens, since these showi'd a leiuloney to heeome soft, 
■esjiemally with 18 jier cent, and ujiwards of added resin. 

It IS proved e.\]>eriinenl.aliy tliat the higher the resin- ' 
■content, tin* greater the prom‘ness to atmos)ilierie. j 
oxidation.—\\'. \. (.'. 

Hubbn }>r<niuctio}i in Annum and JUirma. Jid. of Trade ! 

J.. duly 29. 1909. fT.R ] i 

1’he following slali'inetit. slmwiiig the (|uantity of rubber 
extracted by tbe Forest Jiepartment from idantations , 
of Ficus Klonfieu iii .Assam and of IJevea Jh-azi/tensts in ! 
Jhirmn and the average ]>n<-es iihlained. is tuken from the ■ 
■“ India Trade dournal ” . ; 



AsHain j 

Burma ('rciiHSucrim). • 

A'car 

! Quiuititv , Avcriiirc i 

Ouaiitity Average j 


lb. jiricc per ' 

lb. price per 


1 ib 

ih i 


' R (1 ' 

' s U 1 

190,1-m . . . i 

1 ».*1S7 :i 8 1 

: 801 4 1 

1904-0r..; 

. ;i 7 j 

i,4r.ii ,1 n'" 1 

lOO-S-Urt.1 

i-I.IIKl 4 0 1 

Not stated j 

. .. 1 


Grants or leases of waate land not exceeding 1200 oorei 
in area for the purpose of planting rubber trees may be 
made by the Deputy CnintniKsioner. with the previous 
sanction of the (’ommissionor, in any district of the 
TenaBserim Division, and in any other district Bpeoially 
notified hy the Local (Jovernment. When the area 
which it 18 proposed to grant or lense, exceeds 1200 acres, 
the application shall, with the rccommeiulations of the 
iU-puty (’oinmissioner and Uommissioncr, ho submitted 
to the Financial ('ommissioiier for hi8 orders. 

U.MTKi) States Patents. 

Gum \ruhhir^ ; ProecHs of obtaiiwng - from \'vgpi.ablt 

nuitter K. llcher. New York. U.S. Pat. 824,110, 
June 29. 190;) 

'I'hk <lisintcgrated wood or other material m heated in a 
siiituhlc vessel ill ordinary or inereiiHed prcHsure with a 
Molution of soap, with or without the aildition of suitalde 
solvents, Huch as 1 h-iizo 1. rosui od. Aie., until the gum {e.g. 
eaoutcluiiu', gutla-jicrcha, or elude) vh dissolved or 
eniulsilied Other eonstituents can then be separated, 
iind the gum jirecqutated.—(' A. M. 

Rubber waste : Profess for rerloiming vulcanised -. 

A. Kiltel, Vienna. U.S. Pat. 823.09D, July 3, 1909. 
SkkKi. Pat. 344.734 of l9Dt; thisJ., 1904. 1229.—T. F. B. 
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Glue ; Prterminohon of the getatinisntiou temperaturt and 
spenfir gravihj of dil}i'rent solutions of ——, K. 
Wonkilblech Z angew. ('hem, 1909, 19, 1290—1202. 
'J’llK best method ol determining the melting point of a 
Holution of glue ought to he that of Htirring a largo quantity 
of the jelly with Uie Iiqui<l pjirt until it was liquefied, 
and noting the |)oiiit at wliu h a sudden rise of temperature 
occuned. hut experiments with 10 jier cent. Bolutions 
slioweil that the method was not practicable, the tempera¬ 
ture iiKing hcfoie the end of the solid Btuge. On the other 
hand, seivioeahle lesuits are obtained by detennming 
the temperature of gclatimsation. For thi.s purpose 
the weigheil quantity of glue is allowed to Hoak overnight 
in cold water, ;ind tlien (lissolved in water at 40" to 50" C., 
and the solution maile up to 300 c.e. at 40' (.!. It is 
advisable to use u Urge quantity of Bolution for the 
deUrmination (about 400 c c ). and the bulb of the 
Ihennometer should be uUml m the middle of the flask, 
w'hich should be cooled witli continual shaking and 
stirniig. (ielulinisation occurs quite suddenly, but ni the 
<’ase ut‘ diluO’ solutioii.s, f.tj., 2 per cent., care is nooesBary 
in (lb,serving the end-jioint, since such solutions may 
easily be cooled below' the geUtiniKation temperature. In 
Die jiiillun's e.xpenment.s the delerminaliouB of the 
Hjiceilic gravity of the soUitioim wore made with a 
livdroineter. and contirmed liy weighing. 'I’ho following 
comparative ri'siilts were obtained with diflereilt samples 
of glue and w'lth Merck's animat glutin ;— 


8olutieu ef glue. Ac. 


■(icltttin . .. 
('oloBiif* I .. 
t'dlognc U 
MuUmusi* . 
Kussluii ... 

Gelatin .. . 
Julnm' glue 
Coloimc 1 .. 
Ooloam* 11. . 
Mutheuflu 
llnMlan .... 

Glutiu . 




Specllle gravity nt 


GelatinlBaiion 

temperature. 

‘V 

Sp. gr. at 
gelatluisatiuii 
temperature. 

per litre 

r>o- V 

40’ C. 

30' C. 

1 25* C 

too 

l-OItl 

1 - 0 -uj 

1-OU) 

1-041 

•24-5 

I 041 


1-(I21I 

l*c;$4 

1-037 

l-o:ii) 

17-3 

1-041 

,, 


l*o:t4 

J-OU 

J-0441 

l«-2 

1*042 


i-u:i7 

1-U40 

j-on 

1-045 

13-2 

1*048 

i 

1-050 

1057 

l-oaj 

J-IM12 

1 

U-.5 

1-<MI6 

80 ; 

i^on 

MI14 

l-oirt 

1 

' 1-OlM 

20-0 

1-010 


J-Oll 

1-uin 

1-0 to 

1-017 

11-0 

1-020 

; 

I-OIO 

T-OIK 

1-015 

1-017 

Il-O 

1-020 

1 

ion 

I'OIS 

J-OtH 

■ 1-017 

8-7 

1*021 

>• i 

— 

— 

1-0241 

1-020 

7-0 

1*023 

1 

1-020 

1 *025 

1-027 

1*027 

4-0 

1*080 

HO i 

1*011 

1*014 

1*016 

1-017 

8*0 

1*022 

40 ' 

l-00» 

1-0U8 

1*008 

1-009 

3*0 

1*012 
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Cu XV.-MANURES, 4c. Cu 3tW.-^B0GtA», 8TAB0H. GUM, 4e. 


liUg 11,1«M. 


Old aolatioiM of gelatin kept in a oool room for eercrai 
dayt (20 to 37) ahowed a marked decreaee in the gelatiniea- 
tion temperainre without an; pronounced change in the 
ipeoiflo gravity. Partial purifloation of glue from soluble 
emte by extraction with cold water caus^ a considerable 
rise in the gelatinisation temperature, the effect of distilled 
srater being much greater than that of tap water. As to 
the amount of colloid dissolved by the cold water, much 
more gehitin was taken up than in the case of Joiners* 
glue, whilst remarkably little of the Russian glue passed 
into solution, this being attributed to the large amount 
of fflling material. Large quantities of chemically 
indifferent substances, such as glycerol and cane sugar, 
can bo present without intermnng greatly with the 
gelatinisation temperature. The difference between the 
gelatinisation temperatures of solutions of c<(ual strength 
of a glue and a good gelatin becomes greater on dilution 
in the case of impure glues, whilst with purer samples 
it remains approximately constant. The average 
differences observed were 7’5° C. for a good glue, 12-5'’ C. 
for Mulhouse glue, and 15° C. for Russian f. glue. 

—C. A. M. 

Qdatin; Action of alumf and aluminium oallo on -. 

A. and L. Lumi^ro. Brit. J. Phot., 1906, 68, 673—674. 

Bnstnxfl aluminium sulphate and potassium and 
ammonium alums, it is found that alumina, and aluminium 
chloride, hrtimide, and nitrate all have a similar action in 
raising the solidifying point of a solution of gelatin. 
The alkali aluminates have no effect on the solidifying 
points. For the other compounds above mentioned, an 
increase in their amount raises the solidifying point of 
the gelatin solution, until a maximum is reached, cor¬ 
responding in all cases, for a given strength of gelatin 
solution, to a definite weight of alumina ; thus, 0-04 grm. 
of alumina or 1-fl gnus, of aluminium chloride produces 
the maximum effect on 100 grms. of a 7'6 per cent, gelatin 
solution. The treatment of gelatin with solutions of 
aluminium salts appears to result, at first, in the absorption 
of the salt as such, the subsequent washing with water 
dissociating the salt into the acid and alumina, the bitter 
remaining combined with the gelatin. I'he quantity of 
Alumina combined with the gelatin increases with the 
weight of salt employed, until 3'6 per cent, of alumina is 
combined ; beyond that point there is no increase_T.F.B. 


Enolish Patxnts. 

ttather ; Proccft for producing artificial -. H. Karle, 

Seokenheim, Germany. Eng. Pat. 26,617, Dec. 10 
1905. 

Ss* Addition of Nov. 17. 1905, to Fr. Pat. 342.622 of 
1904 ; this J., 1906, 488.—T. F. B. 


Coipd threads ; Process of sterilising -. H. Schmidt, 

Mannheim, Germany. Eng. Pat. 7826, March 31. 1906! 
Under Int. Conv., April 4, 1906. 

T»b threads are immersed in an aqueous solution con¬ 
taining 1 per cent, each of iodine and potassium iotlide 
and from 0-4 to 0-5 per cent, of 40 pec cent, formaldehyde 
solution, 1 per cent, of glycerol being also added, if desired. 
After being in this solution for eight days, the threads are 
ready for immediate use, or they may be dried, and kept 
in suitable sterilised envelopes,’—W. P. S. 

Casein compounds; Manufacture of films or sheets 
from ——. F. Thomas, Cologne, Germany. Ena. Pat 
18,328, Sept. 11, 1905. “ 

Films or sheets prepared from soluticms of casein m 
alkali are not impermeable to moisture j those prepared 
from solutions in dilute acid, however, are free from this 
defect. 100 grms. of casein may be dissolved by heating 
in a litre of water containing 8 grms. of 25 per cent, 
hydrochloric acid s 10 grms. of 40 per cent, formaldehyde 
eolawn and a Small quantity of glycerin are added, 
SM'the solunon u| poured on gtass {dates to dry._T. P. B. 


Fkxnoh PaTima. 

Tannin extracts Process for the deedUmsalion of -. 

Soo. Badische Anilin und Soda Fai»ik. E^. Pat. 
862,780, Jan. 27,1906. Under Int. Conv., Jan. 5, 1906. 
Thx extracts are decolorised by treatment with a 
formaldehyde-suiphoxylate, either pure, or mixed with a 
formaldehyde-bisulphite. For example, 1 litre of chestnut 
extract of 4° B. is treated with about 5 grms. of Rongaiite 
C. (sodium-formaldehyde qplphoxylate of ateut TO per 
cent, strength), and evaporated to dryness in a vacuum. 

—A. 8. 

Hides and skins ; Process and apparatus for tanning 

and depilating -. C. J. Glasel. Fr. Pat. 362,663, 

Jan. 24, 1906. 

Th* skins are treated with the tanning or depilating 
substance, meanwhile being alternately stretched and 
slackened, so as to expel spent material from the pores, 
and cause a fresh quantity to be taken up. The machine- 
claimed for this purpose has a tank, preferably rotating^ 
provided with means for causing the tanning or depilating 
substance to circulate, together with internal supports 
to which the skins can bo attached, and means for making 
the skins become tight or slack intermittently.—C. A. Sfl 

XV.—MANURES, &c. 

(Continued from page 706.) 

Nitrogen-assimilating bacteria; Researches on anaUrtAic 

-. E. Haselhoff end G. Brodeinann. Landw. 

Jahrb., 1900, 86, 381 ; Chem.-Zeit., 1906, 80, Rep,, 
223. 

AnaSbobic nitrogen-assimilating bacteria (Clostridia) are 
abundantly met with in soil and on the leaves of forest 
trees. The amount of nitrogen assimilated from the 
atmosphere by these organtsma is approximately equal 
to that found by Wingogradsky in the case of Clostridium 
Pastenrianum, being 2'74 mgrnis. per grm. of dextrose 
or mannitol, as compared with a maximum of 3 mgrms. 
found by that author.—C. S. 

XVI.-SU0AR, STARCH. GUM, &e. 

{Continued from page 707 ) 

Jthamnoae ; Alkylation of —T. Purdie aad C. R. 

Young. Chem. Soo. Proc., 1906, 22, 201. 

By oomplote metbylation with ailvor oxide rvnd methyl 
iodide, aoetone- and methyl-rhainnoRideH yield respec¬ 
tively dimethylacetone-rhamnoside and trimethyUnemyU 
rhamnoeides and by hydrolysing these compounds, di~ 
and tri-'ine.tkylThamnose reepoctdveiy are obtained^ 
The rhamnoso derivatives described are liquids, but all 
of them excepting dimethyl. rhamnose being volatile 
without decomposition, it was possible to isolate them by^ 
fractional distillation under reduced pressure. 

Dimethyl* and trimethyl-rhamnose give crystalline* 
phenylhydrazonea, ond display the ordinary properties- 
of reducing sugars. Trimethybrhamnose is re-converted 
into trimethyimethyUrhamnosido by condensation with 
methyl alcohol, and also by the silver oxide method of 
alkylation ; the former process gives mainly the a-form 
of the aldoside, the latter a mixture composed largely of 
the Bdorm, The presence of the /S-isomerido was recog¬ 
nised not only by its rotatory power, but also by the 
rapidity of its hydrolysis. The rotatory powers of the 
BUDsUnoes described fall into line with those of dextro8e> 
and its corresponding derivatives. 

l-Arabinose ; Alkylation of —•—. T. Purdie and R. E~ 
Rose. Chem. 8oc. Proo., 1906, 22, 201—202. 

Bt methylating Pisoher’a a-methylarabinoside witbi 
ftUvm* oxide and methyl iodide, tTxmethyloa’ineihylara- 
binoeide is obtained in lacge, well-formed orystals (m* Pt.^ 

. and by hydrolysing this with dilute h^^oohlorio 

•oid, trimethylarabinoai is produced. This subsianpe ib a 
Uqrnd (b.pt.. 148®--162® U at 19 mxaX but otherwise it. 
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exhibit! tihe niu«] properttes oi * reduoizvg togar. It oen 
be methylated by oondeneaUoa with mera^ alcohob and 
eUo by treatment with methyl iodide and ailrer oxide, 
the product in both oa«ea being a mixture of the ieomerto 
trimethrlmethylarabinoaidea. The oondenaation prooeai 
yields the crysUlline a>iaomeride in large proportion, the 
xilrer oxide process mainly the j3<isomeriae. The latter 
aubatanoe is apparently a liouid, and it could not be 
isolated, but ito presence in toe mixture was recognised 
by ite undergoing hydrolysis more rapidly than the 
Isomeric a*!orm. In preparing Fischers a>methylara< 
bittoside, a small quantity of the (S-tndhylarabitionde 
was obtained in crystalline prisms melting at 
117® C. With respect to rotatory jwwcr.the isonjerio methyl- 
^arabinosides and trimethvlinethylarabinosidcs show 
relations similar to those of the corresponding derivatives 
■of dextrose. 

3ktrck : Behavumr of - on hydrolysis with modercUely 

strong sulphuric acid. B. Tollens. Z. Vcr. deutsoh. 
Zuokerind., 1900, 004—009. 

SovB mosses, such as reindeer moss, require to be heated 
for 10—12 hours with 0—7 per cent, sulphuric acid in 
order to ensure their complete hydrolysis. Others, such 
as Iceland moss, are readily hydrolysed when heated 
for 5—8 hours with 5—0 per cent, sulphuric acid. 
The former mosses on hydrolysis yield considerable 
uantities of d-mannose and d-galaotose, besides a little 
oxtrose. The latter mosses, on the other hand, furnish 
dextrose chioHy, and only small quantities of the other 
sugars. The author has investigated the question whether 
the mannose and galactose produced in the former case 
aro actually hydrolytic decomposition products, or 
whether they are produced from originally formed 
-dextrose by the prolonged hydrolysis with strong acid. 
320 grms. of potato starch were made into a paste with 
some water, and the whole poured into a mixture of 
2000 grms. of water and 180 grms. of pure, concentrated 
sulphuric aoia. The mixture (containing 8— 7 pet cent. 

• of sulphuric acid) was liquefied in a dish on the water- 
bath, and then heated in a boiling water-bath lor 10 hours. 
The hydrolysed solution was found to contain a large 
quantity of dextrose and some by-products, chiefly of an 
amorphous nature, but no galactose, and at the most 
only traces of mannose. From tliese results the author 
concludes that the mannose and galactose, obtained by 
the hydrolysis of reindeer moss, originate, not from 
the conversion of dextrose during hydrolysis, but from the 
hydrolysis of the hemicellulo-ses, i.e., mannan and galaotan, 
-contained in the moss.—L. £. 

United States Patent. 

Sugars ; Process of converting cellulose of wood into 

fermentable -. A. Classen, Aachen, Germany, 

Assignor to Classen-Lignum Co., Jvlew Jersey. U.S. 
Pat, 826,808, July 10, im. 

See Ger. Pat. 181,044 of 1904 ; this J., 1906,1078.—T.F.B. 
Feench Patents. 

. Sugar juice ; [Electrolytic] Meihod of clarifying -. 

K. J. Thomas and W. F. 8. Howe. Addition, dated 
Jan. 5, 1900. to Pr. Pat. 363,608, April 20, 1906 (this 
J., 1906, 1024). 

’ The sugar juice is heated in a suitable vat or reservoir 
to near its boiling point, and is submitted to electrolysis, 
which produces rapid and almost complete clarification. 

—T.H.P. 

Liguiis which are not easily filtered^ such as milk of limCf 
and diffusion juice [from beet sugar faetories]j Apparatus 
for purifying —. H. Korin. Fr. Pat. 862,040, 

Jan. 23, 1906. VII., page 750. 

Dilution process [for beetroot sugar works']. Jj. E. 
^aweau, A. Quidet, and J. H. Sahut. Fr, Pak 362,857, 
Jan. 30, 1906. 

Each diffuser of a battery is proTidad with two plptE» 
one entering at the top of the apparatus and ^ o&er 
.«t tho bottom. The former is in oonneotion with an 
,^«xJuiiMii*painp, and iririn the pressure \m beso ndnosd 


to about 300 mm., steam is admitted through the lowet 
pipe until ^ desired temperature in the diffuW hes besn 
atUined. TaM fitted on both pipes are timn tomed 
off, and the disusion allowed to proceed as asual.-^W. F* S* 

XVU.-BREW1NG, WIRES, SPIRm. &0. 

{Continued from page 710. 

Pedioeoeeua viscosus^ the cause of mucilage formation te 

Weissbier.** F. SchOnfeld. Jahrb. Ver. Versuohs* u. 

Lohranstalt f. Brau., Berlin, 1906,8,90; Z. ges. Brauw.* 

1908, 29, 427—428. 

Pediococcus viscosus causes mucila^ formation most 
abundantly in wort which has not been heated aboye 
75® C., to a less extent in boiled wort, and least in a boiled, 
hopped wort. Mucilage is formed more readily in wort 
from grain poor in albumin than in wort from grain rich 
in albumin ; the reverse is the case with beer. A 10 per 
cent, solution of cane sugar containing 0*1—0*5 per cent, 
of asparagine or peptone, is rendered mucilaginous by the 
organism. A 50 per cent, sugar solution treated with 
0*6 per cent, of peptone and with potassium or magnesium 
sulphate, forms mucilage with the i^edioeoeevf. The 
degree of mucilage formation decreases with increasing 
sugar concentration. No relation exists between the 
development of the organism and the amount of mucilage 
produced. Cano sugar solution containing no nitoo- 
genous organic matter does not become mucilaginous. 
The organism forms a mucilaginous deposit in ammbniacal 
sugar-yeast water; a similar deposit is obtained in 
solutions of dextrose, Iscvulosc, invert sugar, maltose, 
lactose, dextrin, and potato and wheat starchM (wiUx 
addition of yeast water). The organism acts on pasteurised 
and on bottom-formentation beer in the same w^. 
Completely fermented beer is very resistant to the 
Pediocorcus : mucilage is formed at once, however, if 
the beer is subjected to an after-fermentation by addilioQ 
of sugar. Muoilara is generally produced most abundantly 
if much sugar and living yeast cells are present. Heating 
for one hour at 44° C. decomposes the mucilage, and 
kills the Pediococcus; in the first stage of jpowth, 
however, the organism is not killed by heating for two 
hours at 44® C., nor does it lose its power of forming 
mucilage. The organism lives for a very long time m 
beer. Development of the organism and mucilage 
formation are considerably retarded by vigorous alratioa 
of the culture medium. The Pediocowus is inoapable of 
causing fermentation with evolution of gas. 

The formation of mucilage is probably due i—(a) to 
reversion of sugar, (6) to decomposition of albttmia. 
Both processea, however, go on simultaneously, the 
produotion of mucilage being chiefly duo to the lormv. 

—L. E> 

Cider yeasts ; Contribution to the knowledge of —. 

A. Osterwalder. Wochensch. f. Brau., 1006, sS, 876* 
The author has investigated a large number of yessts 
isolated from cider »nd perry. Eanier work had shbws 
that grape wine yeasts for die most part belong to the 
S. elitpsoideus group, whUst cider yeasts in the majority 
of cases are S. pastorianus varieties. Of twelve cider 
yeast cultures, two only were S. dlipsoideus yeasts, the 
remainder being 8. pastorianus yeasts. In the sedime&t 
the elliptic cell-forms of the pastorianus yeasts exceeded 
the cylindrical cell-forms in number i the latter disappeued 
entiiely or nearly so, on cultivation in Sicilian graM juke. 
A few of the yeasts formed spores on gypsum mocks in 
16 hours ; in t^e case of a few varieties, spores were formed 
in four days from 70—80 per cent, of the cells { senne 
varieties did not sporulate.—L. £. 

Vinasse ; Treatment of — at the Saab spirU Jtteiofy. 

J. Ginsberg. Oesterr. Brenn-Zeit., ifiOlS, 1871 2, 

Bpiritusind., 1906, », 265. 

Feom 120 to 140 metric tons of molasses are treated diffy# 
end yield about 2800 hi of residue, which is mmosntntis^ 
oarbwised, and worked up into potash salts., lie 
Atutealised residue is p ass e d through tiuee eTSperotMl'i 
ons witii A heating surface of 180 sq. A., heite^ vf.ykmmi 
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whilst Uie other two are snaUer, imd are raised by waste 
lusat to a temperature of C. and 60°—70° C. 

respeotiTaly« the evaporation being effected in a partial 
vaounm. On leaving these, the residue is concentrated 
from 20°<—22° B. to 40° B. strength, and is next carbonised 
in two ovens, without an^ added fuel, the heat liberated 
beinjj utilised for steam raising. From the ovens the mass 
is discharged into a shaft, where it is left to smoulder 
awhile in small trucks, which are emptied on to n Door 
where the heaped-up mass burns away to ash. The latter 
oontains 0*6—6*4 per cent, of water, fiO—58 per cent, of 
potassium carbonate, 10—12 jiercent. of sodium carbonate, 
o—lO per cent, of potassium sulphate, 0*3—0*4 pcT cent, 
of sodium sulphate, 6—7 per cent, of potassium chloride, 
0*4—-O'C per cent, of potassium phosphate, 10—11 per 
cent, of insoluble matter, and 1*0—1-5 per cent, of organic 
substances. It is reduotnl to powder in balUmills, and 
then lixiviated with hot dilute lye. The resulting 
solution is concentrated to 40°—47° B. strength in a 
vacuum pah, the potassium sulphate crystallising out in 
the warm, and the potassium chloride on cooling the 
mother liquor to 25°—30° C. The residual liquor is further 
oODOontratod to 60°—63° B., and throws down a double 
carbonate of sodium and iiotaasium, from which the 
potassium salt is dissolved by treatment with soda lye. 
On further cooling, the mother liquor deposits m succession 
impure potassium chloride and another crop of the double 
Balt, which latter is treated as before ; and on repeated 
concentration and cooling, furnishes a 96 cent, potash. 

— r. S. 


German Customs Union ; Trade in the - in 1905. 

Z. Spiritusind., 1900, 29, 257. 



Imports. 

j Exports. 


1 louktloH. 

1000 Mk 

lOfl kilos. 

} 1000 Mk. 

Dextrin . 

2.88A 

117 

04,207 

8,093 

Potato starch .. 

0,076 

264 

144,460 

8,618 

Blea starch .... 
Starch sngar 

286 

10 

66,840 

2,886 

(syrup) 
Do. do. 

814 

26 

10,482 

318 

(crystallised) 

146 

4 

2.801 

80 

Baer. 

' 766,848 

0,107 

1.812.766 

26,618 

Baw spirit .... 
fiplrlta (eoguac. 

86.634 

2.108 

60,626 

2,018 

do.) In casks 
Brandy in bottle 
Ysaat, other than 

48.874 

6,644 

26.606 I 

8,088 

8,804 

588 

107,764 

5,168 

■ vine yeaat .. 
Yinsgar and 

777 

81 

14,284 

884 

acetic add .. 
Wins and inust. 

2,786 

70 

28,527 

1,084 

in cask . 

817,447 

43,781 

168,081 

11,761 

Wins for blendlns 

138,808 

8,421 

nil. 


Wine for cognac 
BnarkUne wtnrs 
Altolufiie or 
ethereal es* 

14.07B 

441 

nil. 


28,687 

6,282 

26.606 

i 3.420 

eenees . . 

1.701 

687 

2.471 

777 

Wood spirit ... 

47,760 

2,866 

20.828 

1.584 

Halt .. 

1,047,086 

2<.086 < 

164,086 

! 4,100 


The unit prices (per 100 kilos.) of imported potato and 
yioe starch and oxystallised starch sugar; also thote of the 
last named, potato starch, and vinegar, for export, were 
asUmated on the same basis as in 1004. On the other 
hand, a reduction in price occurred in dextrin, starch, 
spixit^ aoatic acid, wines, and wood spirit for importation ; 
and in spirits, yeast, vinegar, and wood spirit for export. 
In aU others an increase is recorded.—C.H. 


Sfirit trade ; Itusfian export —Weschtseb. Finantow. 

Z. Spiritusind., 1006, 29, 255. 

Tbv aiports of 40 per cent, spirit increased from 1,647,000 
wedro (of 12’3 litres) in 1002 to 2,808,000 wedro in 1008, 
tbcM fibres being 2*1 and 3 per cent, respectively of the 
total pmnotion of spirit in the country. The largest 
'km of theexpoita, namely, 1,674,000 wedro, went to 
. iha toadis with that ooim^ being an inorearing 
1 showing a mwlh of 4|7«000 wediv for the year. 
UrgMt foreign oonsuxnor la Qetmany, which 


took 142,000 wedro, against 91,000 the previous year. 
Port Arthur received 611,000 wedro and Dalny 20,000 
wedro. On the other hand, the oonaumptiem by Greece 
declined from 12,000 to 2,000 wedro. 

Exports of rectified spirit are increasing in proportion 
to raw spirit, the percentage of the former having grown 
from 22 per cent, of the total in 1804 to 06 per cent, in 
the year under report. The chief exporting centres are the 
provinces of Wolhynia, Kiew, and Kurek, the first and 
lost of these, together with Bstland, exporting rectified 
spirit exclusively, whereas Minsk, Warsaw, and Piotakow 
export only raw spirit. In addition to the genora^l bounty 
of 5*5 per cent, on exported spirit, an additional premium 
of 1*5 i>©r cent, is given in the case of rectified spirit.—C. 8. 


Glycerol in wine ; New metJwds for the delerminaiion 
-. c. Billon. XXIII., page 770. 

Alcohol; Denatured - in Canada. Oil, Paint, and 

Drug Hep., July 9, 1906. [T.H.] 

Fok over ten years Canada has had in force legislation 
whereby grain alcohol, denatured and known aa 
methylated spirits, can ho had for use in the arts free 
from revenue spirit tax at a price which bears a small 
profit to the department for supervision, over the cost 
of the grain spirit and the denaturants. So well has 
this arrangement worked that the agents of foreign 
countries, and particularly of the United States, have 
visited Ottawa, and based their methods of denaturing 
and control of the privileges upon the manner in which 
the Canadian government handles and controls their 
methylated or denaturing department. 

Some years ago the government allowed denatured 
alcohol to be supplied by a concern which was allowed to 
buy grain alcohol *' in l>ond free,” mix it with 10 per cent, 
of wood alcohol, and sell it to the public, until it was 
discovered that an enormous amount of revenue was. 
being lost to the government through the abuse of the 
mixing privilege, since the grain alcemol was being takeui 
secretly and converted into whiskey and high wines 
instead of methylated spirits as intended. 

After due consideration the government decided to 
assume complete control under its inland revenue depart* 

: ment of the entire denaturing business, buying the grain 
alcohol and the denaturants, and adding only to the cost 
of each a profit to cover the expense of supervision and 
inspection. 

l^nufacturers who give a bond to the government 
that this methylated spirit shall not be purchased for 
re*sale, but will be destroyed in their own productions, 
are granted a purer spirit at a much lower xirice than the 
ordinary person buying for use other than manufacturing. 
Also soapniakers and perfumer who ur<‘ very largo 
quantities can, by having the methylated spirits stored 
in bond, and destroyed in their productions under the 
supervision of an officer, whose time they pay for. secure 
a still lower price and purer spirit from the deiiartmont. 

Alcohol: Industrial -, in Australia. Pharm. J., 

July 7. 1006. [T.R.] 

Tex finit report of the Commonwealth Tariff Commission, 
appointed by the Federal Parliament last year, has just 
been issued. The recommendations are prefaced by a 
summary of the nature and methods of producing 
industrial alcohol. In view of the bounty paid in Germany 
on exported methylated spirit, amounti^ to about M. 
per liquid gallon, the Commission does not recommend 
the fr^ import of this article into the Commonwealth. 
It was thought that a dutv sufficient to counteract the 
German export bounty would be suflioient to protect local 
distilleries. A recommendation was therefore made that, 
in lieu of the present import dutv of Is. per gallon, there 
be imposed a du^ of 6d. per gallon on meth vlated spirit 
of not less than 65 per omit, over proof, metnylated in a 
manner satisfactory to a Commonwealth analyst O^er 
iMomiosodationa issued by the CommiMion arq m 
foBowss— 

Xltat qiirit of not less than 65 Mr omit ow mol 
miittoed wii^hin the Oommonweallh when 
m bend be free; and that methylated s^t ol less than^ 










aot p uwttfaw t nwd witliin 

^4t AjiproTtd metliylSo iUooluil mcE «I1 ft^iproved 
rnttnyMADg or dmiftturu^ ogeate ahaU be fr«e tot min 
boi^ or onibe {mmbas onioaosod methylators* subject to 
such rogulatioQs as may be prescribed- 

That a registration fee of Id. per gallon be payable upon 
ul looaliy manufactured metbylat^ spirit, such fee to 
oy. means of adhesive revenue stamps affixed to 
aU vessels in snob manner as may be prescribed. 

That methylated spirit be •of three classes :— 

(а) “ Industrial ” spirit, for use in the arts or manu> 
factures (except of food, drinks, sconte, essences, 
or tinctures), to b© completely denatured by a 
graeral agent, 2 per cent, of wood naphtha, 
with I per cent, of pyridine spirit. 

(б) “ Mineralised ” spirit, for domestic lighting and 
heating, and for power purposes, to be completely 
denatured by the addition of I per cent, of wood 
naphtha, J per cent, of “ pyridine,” and from 2 to 
20 per cent- of benzine and ^ per cent, of aniline 
violet or blue dye. 

(c) Spirit for speoiw manufacture may be denatured 
upon the premises where it is to be used, or upon the 
premises of a licensed methylator, by such special 
denaturing agents as may l)e prescribed by regu- 
lations to he approved of by Parliament. 

That regulations be prescribed relative to the minimum 
strength below which it shall be unlawful to sell ** indus. 
trial ” or ** mineralised ” spirit, and the licensing of all 
dealers, provision being made that “ industrial ” spirit 
shall not be sold other than by a distiller or a licensed 
methylator; and as to the quantity which may be stored 
and sold by wholesale and retail dealers respectively. 
It is further recommended that spirits specially denatured 
shall only be allowed for the manufacture of fine chemicals 
and pharmaceutical products where such manufacture is 
kept entirely ^eimrate from the manufacture of tinctures 
and other preparations in which spirit remains as spirit 
in the finished product. 

Exousr Patbkts. 

Kilns for drying nwlt and hops ; Impts. in E. G. 

Shew, Ledbury, Herefordsnire, and W. Jones, Stour¬ 
bridge, Worcestershire. Eng. Pat. 15,130, July 24, 

1905. 

The furnace of the kiln is provided with a dome or cover 
surrounded by a chamber, in which the air for drying the 
malt is heat^ before passing into the kiln. The air 
enters by passages at the bottom of the kiln, is heated 
in the onamber, and then escapes into the space Mow 
the drying floor. The products of combustion from the 
furnace pass through a number of zig-zag flues situated 
in the space below the drying floor, these pipes entering 
a central flue which pierces we floor, and reaches to the 
top of the kiln. The gases may be deflected into the space 
immediacy above the malt, or pass up to the top of the 
flue, in either case causing a good draught through ^e 
kiln. During the remov^ of the dry malt or hops the 

f ases Dps off through a side flue fitted to the central 
ue juW below the drying floor.—W. P. 8. 

Yeasl; Process for the production of distillers* - from 

the raw tnaUr^s, products, by-products, and residues 
of the manufacture of tomoca, sago, arrowroot, flour, 
and like materials. O. fe. Nwander, Ixmdon. ]^g. 
Pat. 18,393, Sept. 12. 1905. 

A Masa is prepared by mixing about 15 owt of the pith 
of plants i^icn are used for the manufacture of arrow¬ 
root, sago, and tapioca, or of the by-products obtained in 
the manulaotiire at flours, with 5 owt. of malt and 9000 
galls, eff water, and heating the mixture to a temperature 
of 6$^ 0. for one hour.' The brew it then passed through a 
flltvr-press, and the olssr filtrate mixed with about 10 cwt. 
of malt mdiiui. Alter stending tot three hoots; the hquid 
ie dwsm off into a ImMiwig tkit, teheiw « Mfieient 
quenti^ of veastts added, and lermefttatlon dihamui to 
TOW id tft t&a lahat ^wMSt dati^jed during 
iw'iuaMMokkB fS'^tfauroeBSsOlad sad aaihiii/r^ tif P €. 


Bs^ ami the , ProissOhn of -Ooa toosft 

f Wii* 

Pit K),24e^ Oel. a. 1908. 

An amuirataa i« by mMiis ot -pnladl 

quantitieB (at a time) of beer oon be oooled and 
For this ^urpoae three oloied, oylindrieol reMtli oonimiau. 
eating with each other and with a reierroir of naOiOtt 
dioxide are employed. The oommunloatione ore JnA49' 
through euitftble pipe* and two-way tape at tite top of th* 
Teseols, and eimilat pipes and tape are ptovidea at &» 
bottoms of the vessels tor fiUing and empiying the latte,. 
AU three vessels are surrounded by q oooung UqUldt 
and by a suitable manipulation of the taps, the ooAtSltiaB 
process may be made continuous! while beet ie beS* 
pumped into one vessel, that in the seeoml ii being 
carbonated, and the contents of the thi^ fuUy oot^ed 
and carbonated, are forced out into the flltet and bottling 
inaohino.—W. P. S. 

Afeobof; Process for the recovery of vapour, o/——,Mtre 
or mixed with o»r, gate,, moisture, or other voUUU, 
solvents. Soc. Jules Jean et Cie., and G. Bdvwat, 
Paris. Eng. Pat. 13,602, July 1, 1906. Vridia tot. 
Conv., July 26, 1004. , 

Sia Fr. Pat. 346,138 of 1904 j this J., 1904,1231_T. F. B. 

Frisch Patbnts, 

AUoholie fermentations in which malt is employed ; Pram* 

for obtaining increased purity in -. C. J. Somlo, 

First Addition, dated Jan. 12,1906, to Fr. Pat. SSLAIB. 
April 29, 1903. 

Bkfohe germination, the grain is treated in a. gniis- 
washuig machine, mash-tun, or analogous afspatatne. 
with tepid or hot water or steam, ot with hot and eoU 
water alternately, or with steam and ooW. water ete* 
nately.—T. H. P. 

Distillery by-proiuets ; Apparatus and ptoeese hr itM. 

ing -. L. Bivibre. Fr. Pat. 362,664, Jan. *S, !11D»6. 

Thr apparatus and process described are for the 
ment of diatiUery residues, such as those whtoh ata IpM 
from the greater part of their potash by pnoipItatiMi on 
leaving the stUls, and returned, with os smaU a loin oI 
heat as possible, either to the diffuson or to tbO' iMhihn' 
tuns, or, after utilising the heat, to the diaisa ' 
apparatus also allows of the diatUlation under pratoin tiid 
in presence ot Ume (with or without sodium bmi wiUiu t 
of the ammonium compounds, which ore 
under a variable pressure, and afterwards troneforawd liita 
ammonium compounds by means of aeids. This d^omw- 
tion of the ammoniacal oompounda may he fbUoera^n# 
evaporation of the residue so as to allow of the SOtMetida 
of the glycerin. This treatment may also be aptllied fn 
the viuasses which have been used several ttmat lii ffee 
mash-tuns, and contain proportions of mine^ondetoonle 
matters injurious to fermentation. It inay be 
extended^ to fermented liquids or wines, after thliielihde" 
been distilled to get rid of potash ; these liqnluiiri'jAid* 
tilled to remove aloohol, and the residue ttansferred In 
the autoclaves for the extraction of ammoniacal niteciiin. 
either before or af^ passing throagdi tlie ditMl dr 
mosh.tuns.—T. H. P. • 


XVm.—FOODS; lAMlTATIOM; WAfSi 
FDBiFioAnoii. ft DunifierMiiiX 

V 

(CoHiinued from page 711-) 

{A.)-sooms ' 

Bone oefd {sn food,, idtc .]; a, ' ■ 

‘ s« iarg, or maii aeweats, W,- 




m tsu JtVm^JPOODBj SAJOTATIOKf WAT2» VXmmomOS A Dl^FBOrAim. 


EifaxJaH pA9i»r8. 

CeiUrifu{f<d separatort for liquids [MUh, dfc.], B. 
I4iintftardm» Stookhcdizu Eng. Pftt. 5072^ March 10, 
1905. 



Tics invention relates to feed devices for Be}>aratorB, the 
mUk being fed into the top of the liner or divimon con¬ 
trivance instead of at the bottom, as usual. For this 
purpose the feed-pipe is placed centrally, and contiguous 
to it is provided an enlar^^eroent with passages for con¬ 
veying the milk to the Imor. Referring to the figure, 
which is a vertical section of the top portion of the bowl 
ar dram, a is the drum, h, the feeo-pipe, and, c, is the 
hner, the upper plate, d, thereof extending into the 
iMok of the drum. This upper plate oarrios a flange, e, 
which bears tightly against the feed-jnpo, holes, /, being 
provided for the passage of the separated cream to the 
exit. The plate, d, is also furnished with a circular 
projection, g, in which channels, h, are provided for the 
passage of the whole milk. The flange, e, and the |)ro- 
jeotion, g, constitute the enlargement aforesaid. The 
uppor ends of the channels, h, coincide with openings, i, 
D the wall of the feed-pipe, whilst the lower ends are 
oppMlte a serifNi of holes m the plates, c, of the liner. 

outlet, kt for the skimmed milk, and the cream 
outletAt I* *nd, m, are disposed in the ordinary manner. 

Another modification of the apparatus is described in 
which the flange, e, is formed at the outside of, and in 
one with, the tei^-pipe, and presses against the interior 
of the ^te, d, on which the projection, g, is provided as 
before. The enlargement is, consequently, partly on 
thg feed’iape and partly on the upper plate. The pro- 
jeetlw, g, may be interrupted, or take the form of detached 
ojeotions, sections, or humps. In separators whore 
e discharge pipes for the skimmed muk are situated 
In the neck of the drum, the plate, d, need not extend 
Into the neck of the drum. To prevent the skimmed milk 
ftom mixing with the separated cream, a ring is interposed 
between the plate, d, and the drum, orifices being made 
in it for the discharge pipes. The feed pipe and the 
npper plate, A may be also made in one piece, the }X)int 
worn they emerge together being enlarged to form the 
ftttoge, e, wherein the cream passages are placed. In this 
<MHie tlM feed-pipe, b, and the casing forming the l>earing 
for the driving shaft are preferably separate.—W. P. 8. 


«' Implt, m liner* for centrifugal -. 

A. L. Christenson, Stockholm, Sweden. Eng. Pat 
23,991, Nov. 21, 1905. Under Int Conv., !^v. 2fi, 
1004. 

Iwnman of the recess usually {earned on the inner edges 
eit the Mparpoeed ooaical liners, the latter are provi«»d 
with wne or. more ridgee» formed on the upper surface of 
the eooioid jdhtes, and exteadinfl in a dilution oblique 
wil^'MgMd Id the radius the liner. The object is to 
a letatdptipa in the nntfiow of the whole milk from 

mSSi nine^ir. a a 


Otganie tubitanocs [Foods]; Msikod o/ prttrvjmg ^ 
R. Krause, Berlin, and B. Lank, Vienna. Eng. Pat. 
12,642, June 19, 1905. 

Thx substances to be preserved, such as meats, eggs, 
&c., are frozen, and the moisture removed by subjecting 
them to the action of cooled and dried air. The froxen 
articles of food may be also dried in closed chambers, 
tho moisture being absorbed by 8uitabh!i agents, stmh as 
calcium chloride, sulphuric acid, and the like, or removed 
from the chamber by means of an exhaust pump. The 
iemperaturo to which the'^ substances are coolea varies 
from 0^ to —20^ C.—W. P. S. 

Fruit; Proeets for preserving -. D. F. Sherman, 

New Castle, Cal, U.S.A. Eng. Pat, 13,245, June 27, 
1905. 

See U.S. Pats. 793,614 and 793.615 of 1005; this J., 
1905. 863.--T. F. B. 

UiJiTBi) States Patent. 

Food extract from cor7istatk8. A. G, Manus, Assignor 
to Tho Food and Fibre Products Co,, Chicago, Ill. 
U.S. Pat. 820,806, May 15, 1906. 

Cohnstalks, either with or w'ithout tho leaves, husks, &c., 
are boiled with water in an open vessel for three to five 
liours, or treated witli sui>erlieated steam in a closed 
vessel for a shorter time. After separating the pulp, 
the liquid portion is concentrated under reduced pressure, 
and the residue granulated or powdered. The product 
is soluble in water, and contains on the average:— 
Moisture, 10 per cent. ; ash, 14*3 ; jiroloids, 9*8 : sucrose 
9*2 : and dextrose, 45*8 iier cent. When the stalks have 
been stripped, less proteid is present in the food.—W. P. 8. 

French Patents. 

Trypsin-zymogen ; Preparation of ——. .W. Hopmann. 

Fr. Pat. 362,615, Jan. 23, 1906. 

Claim is made for a method of preparing trypsin-zymogen, 
an enzyme which causes the initiation or increase of the 
action of trypsin. The enzyme is obtained from intestinal 
mucus, spleen, human or animal intestinal ecorotions, or 
blood from the organs of animals previously treated with 
enzymes to precipitate the albuminoid matter, by breaking 
up or powaering the raw material, or by extracting by 
moans of suitable liquids, or by precipitating those extracts 
by means of albumin and enzymes.—T. H. P. 

Malt food ? Process for making a -. 8. Felix. Fr, 

Pat. 362.773, Jan. 27, 1900. 

An infusion of kilned malt is prepared at a temperature 
of about 40^ G., the infusion being then allowed to act on 
other foods, such as milk, meat, vtwetables, Ac., at a 
temperature of from 05® to 7(P C. The residue obtained 
by the preparation of the infusion is also added, and the 
whole mixture finally dried under reduced pressure, and 
powdered or kept in the solid state.—W. P. S. 

(P.)—SANITATION; WATER PURIFICATION. 
English Patent. 

Screening^ straining^ or fUering fluids [water or seuxtge ]; 

Apparatus for -. J. T. Briscoes, Enfield. Eng. 

Pat. 27,155^ Dec. 29, 1905. 

A cylindrical or spherical perforated vessel is mounted 
on a shaft so that it can rotate, and the shaft is supported 
at either end by uprights connected above by a cross-bar. 

If it is desired to use any filtering medium, the shaft is 
movided with a sleeve fitting loosely round it, and the 
filtering medium is packed ^tweea the sleeve and the 
casing. The apparatus is lowered into a vertical conduit, 
up umioh the sewage or other tiquid to be mirified fr 
flowing, and is of Mioh a sisa and shape that while it oim 
fraely rotate, it neady fills the oosduit, so that the Bqidd 
if oompelied to pass through the o^ndsr from aide- to 
side* If some of tlw perforations get blocked^ the pmsoce 
Mow haeomfla WMtiuitd, md ^. 




'VrAp-H'iMwi' 






and laoiliiirtM <3w doutag tmy of tiw obftraotioa*, 
whilst whan it gats ton mneh U^ked njk to wo^, the 
filter and iraMs eaa be lifted bodily oat a^ olean^. 

—W. H. a 

FrINOK pATttfT. 

Water; Apparatv* for the purifieeUion of ——. C. 

Sohinidt Fr. Pat. 302.^93, Feb. 5, 1900. 

Sa» Eng, Pat 1158 of 1906; this J., 1906, 440.—T. F. B. 


and smooth during tiie drjdng opatatioa, 1^ passing it 
between pcduhed sttoothing'toUs, a pair of wmoh ia pjaoed 
behind each of the drying eyUnders of the first granp. 
The ** opening ** ol the web during drying it eausad by 
the expulsion of the moisture in the form of steam, aojif 
aooordinff to this invention, this ** opening effect Is 
oorreoted by the rolls immediately after it has been 
produced on the drying cylinder.—J. F. B. 


(CO-DISINFfcANTS. 

Phenols eomhined with acids, and in admixtures with soap; 

Study of - from the-'chemical and hacteridogical 

standpoint. H. Schneider. Z. Hyg., 1000, 63,110—138. 
Chom. Centr., 1906, 1, 1897—1898. 

It is known that in the case of phenol, if a liydrogen atom 
in the benzene ring, in the ortho or ineta position with 
rcMipeot to the hydroxyl group, be roplaocd by a sulplionic 
poup, the dUinfecting power is increased, the effect 
being greatest when the substitution takes place in the 
ortho position. The author finds that an exactly similar 
action occurs in the case of the crosols. p*Cresol<o* 
sulphonio acid has a greater disinfecting power than 
phenobo-sulphonic acid. By allowing cola concentrated 
sulphuric acid to act on cresol for 1 —2 days, sulphuric 
acid esters of cresol are obtained, which are superior 
disinfectants to the corresponding cresoUsulphonio acids. 
The most efficient cresol disinfectants, however, are 
aqueous solutions of cresol containing free hydrochloric 
or sulphuric acid. In preparing these mixtures, the acid 
is added to an aqueous suspension of the cresol. 

The view put forward by Fehrs (Contr.«BI. f. Bakter. 
XL Parasitenk, 37 [1], 730) that in commercial cresol 
soaps containing equal proportions of cresol, the chief 
factor governing the disinfecting power is the composition 
of the crude crosol, i.e., the proportions of ortho-, mota-, 
and para-compiTunds, is stated to be not altogether correct. 
The free alkali usually present in these soaps must also 
play an important part, experiments having shown that 
an addition of alkali hydroxide diminishes considerably 
the disinfecting )>ower of cresol soaps, owing to the 
formation of less active alkali compounds. The nature 
of the fatty acid also has a considerable influence on the 
disinfecting power, soaps prepared with linseed oil being 
more active than those prepared with rape oil.—A. S. 

EnausH Patent. 

Disinfectants, deodorisers, and moth and insect preventives. 
T. Smith and W. F. Davis, London. Eng. Pat. 6676, 
March 20, 1908. 

Stxn^t gas lime is boated to a temperature of from 150" 
to 200* C. in the presence of a good supply of air. When 
cooled, 5 per cent, of its weight of chloride of lime is added, 
and the mixture obtained is employed as the base of the 
disinfectant compounds olaimed, which consist of this 
base with varying quantities of phenol, cresol. camphor, 
naphthalene, pyridine, quinoline, or acridine, Ac., or 
mixtures of the same. Ihe compounds may be made up 
In the form of tablets, or prepared as a fluid by heating 
them with ammonia solution to a temperature of 90* F., 
and filtering.—W. P. S. 

United States Patent. 

Insecticide fertiliser, H. and M. Jenkner and J. Pleyl, 
Floridsdorf. Austria-Hungary. U.S. Pat. 824,791, 
July 3, 1906. 

See Eng. Pat. 19,068 of 1904; this J., 1904,1109.—T. F. B. 

XUL-PAPBR, PASTEBOARD, Ac. 

(CotUinwd from page 712.) 

Sitouna Patihts. 

/’MemoWiif moAtM.; Smoatki»f ajwrabu tor -. 

C. TltM, OiMtvcln, Aoptria. Sm. jp«t. 278% 8, 

tOOS. Uodw Int. Oonv., JUnh i, 1908. 


Cdlidoge aiiidcB: Dirget 'production of coloured —— 
F. .nd A. van den Bowh* Goch, and 0. Muller. Cologne. 
Germany. Eng. Pat. 6942. March 22. 1909. Under 
Int. Conv., April 1. 19015. 

OnLi.xTLOHR articles, such as threads, illms, Ac., prepared 
by dissolving the oellulose of cotton-seed hulls by the 
ordinary solvents of oellulose (Eng. Pat. 8211 of 1908) 
can bo produced in a range of colours varying from rod to 
pale yellow, by leaving in the cellulose a oert^ promrtion 
of the natural colouring malter of the hulls. Darker 
shades can be obtained \y adding to the oelluloso the 
desired proportion of the coloured alkaline liquor obtained 
in the first stage of the treatment of the cotton-seed 
hulls. The coloured solutions of cellulose are formed 
into solid articles by precipitation in solutions with an 
acid reaction.—J. F. B. 


Vieeose : Manufacture of luatroue threade, hand*, etripe, 

and the like of -. M. Miillor. Eng. Pat, 10.094, 

April 30, 1908. V., page 753. 


Fbbnch Patents. 

Drawings^ documental tke*; Proceaa and apparatua for 

rendering - tranaparent and waterproof. C. li. 

Crabb. Fr. Pat. 382,122, Jan. 2, 1908. 

Thb sheets of drawings, Ac., to bo rendered waterproof 
and transparent, are conveyed between two endless bands, 
the tension of which is adjustable, first through a bath 
of a substance suitable for the purpose, e.j., paraffin wax 
(“about 12 parts”) dissolved in alcohol ('*‘1 part”), 
and then into a heated, closed chamber,where the bands are 
pressed between rollers. On emerging from the chamber, 
the bands are separated by a mechanical device, enabling 
the sheets to bo withdrawn from between them and replaoeo 
by others. Pencil drawings on pper, thus tmted, 
resemble in apiwaranoe, it is stated, drawings in ink on 
calico_E. B. 


V»sco»« threade [artificial ailk]; Impta. in apinning _ _. 

Hoc. Fran^aise de la Viscose. Fr. Pat. 361,310, April S. 
1905. V., page 754. ^ ’ 


Gibman Patbmts. 

Celluloiddike maaaes; Proeeaa of preparing 
Bheinisohe Gumml- und Zellulold-Fabrik. Get, Pat 
168,497, July 22. 1903. 

Thb camphor in celluloid is replaced by sujHHr,. stanilk* 
dextrin, Ac., the sugar being first rendenn soinble ht 
alcohol by treatment with aldehydes. Five bandied gnus, 
of cane sugar are heated for several hours, lAder a refiux 
condewr, with 125 grms. of 40 per oent. foimaldehyda 
and 100 nms. of alcohol. The aloohol and the exoeis 
of mrmaldebyde are removed by heating on the Waier- 
bath, a current of ait being passed through the praduet 
A colourleee, resinoue mees, free from water, reanlls, aaMly 
soluble in aloohol and ether.—T. F. B. 

CeibUoae threade and fUma ; Proeeaa for preparing fraiw- 

MireMf, duroUs, and daatic -. Ver^ GlaoMtofl. 

Fabrikeu A.-a. Ger. Pat. 189,667, Jan. i7, 1906. 
CcLLinuMa threade and films, ptepated by eoagulafibM 
cellaloea-eopniAinooiam in sal(A«aie aoid, an irabM 
on oylMen, irbieh an then rofnMd te aoDOMlMileii 
fAa aift»«wi, waAad KdA tntenar.i^aie aai% 
and d^ fiadat T. f. St ; ' r 
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XX.—nils (»iaacALS, alkaloids, 
XSaXHTIAL OILS, AMD EXTRACTS. 

(Continued from page 714.) 

Berberint reactiont. C. Eeiohard. Pharm. Centralh., 
1906, 47, 473; Chem.-Zeit., 1906, 30, Rep. 211. 
Bkrbekine poRReseeH nu inteiiMe yellow colour, und jh one 
of the few vegetable boHos forming a carbonate, 
(C^Hi 7 !N 04 )j|C 03 . a charaoteriRtio black coloration ia 
prcrauoed on adding concentrated Bulphuric acid to a 
powdered mixture of borberiiie and ammonium per- 
aulphate. A mixture of chromic and aulphuric acids 
^ves a bUckieh-groen to black coloration with l)erborine. 
Serborino hydrochloride, when warmed with a concen. 
trated solution of cobalt nitrate, Nhown a violet-brown 
to viedet-red coloration.—K. F. A, 

Cadt oil [EmpyrewHUitio mI of Juniperua oxycedrua a'i>od]: 
Ua preparation and diatinctive charactcra. C. P<^pin. 

J. Pharro. Chim., 1906, 24, 40—58. 

Preporofion.—Cade oil is distilled in the neighbourhood 
of Saint'Sauveur, Ahiea Maritimeii, and in the departments 
of Var and Gard. it is produced from the wood of wild 
Juniperua oxyeedma, this Hpecies being distinguished from 
other kinds of Juniperua ny its bright orange-red fruits 
of the size of a hazel-nut. The wood is cut into billets, 
and packed in an iron pot. which is then inverted and 
luted over a concave stone ; the centre of the concavity 
is pierocxl by an a]>erture to which the delivery tube is 
fitted. In some larger distilleries, the billets arc laid in a 
f^le on such a large hollow stone, and a kiln is constructed 
round thorn with bricks. In either case the plant is 
surrounded with fuel, consisting of the worthless wood 
of the juniper, and distillation is conducted per deaccnaum. 
The tany distillate is collected, and set aside for some 
Weeks, when it separates into three layers, consisting of a 
thick tarry deposit, an intermediate aqueous stratum, 
and a fioating layer of oil. The latter is cade oil. It is 
dear, lighter than water, fluid, and has a red-brown 
colour, and a distinctive smoky odour. 

Teat for genuine oil .—One c.o. of the oil is adtated 
with 15 0 . 0 . of light petroleum spirit, and filtered. Teno.c. | 
of the filtrate are tnen shaken well with an equal volume | 
of 5 per cent, neutral cuprio acetate solution, and the 
Skixtnre is allowed to separate. Five c.c. of the ethereal 
layer are withdrawn, mixed with 10 c.c. of ether, and 
filtered. The filtrate should be ooloured brownish-yellow. ' 
In the presence of pine tar, it will have an intense green 
eolouif: by this reaction the admixture of 10 per cent, of 

S ine tar may be readily detected. The test is virtually 
liat of Birschsohn, but with the important difierenoe 
that that author considered the green colour to bo 
characteristic of genuine cade oil. 

A specimen of so-called cade oil, distilled by a manu¬ 
facturer of repute, was found not to respond to the above 
characters nnd test. It was then ascertained that it ; 
was not the product of the wood of Juniperua oxyeedrua \ 
alone, but had been prepared from three distinct species 
erf Juniperua,^. 0 . B, 

Mue i SaatfUial oU of Algerian —H. Carette. J. 

Pharm. Chim.. 1906. 24, 58—62. 

^0 kinds of rue oil are distilled in Algeria, one in the 
■ununer. the other in the winter. The former, known as 
**eaMnoe de rue is the produce of Ruta moniana. 

Its ohief oonstituMit is methybnonyl ketone. It readilv 
ooDgeals in ‘ winter, its aoUdiiying ^nt being 0 . 

In this reepMt it resembles oil of R> graveUena^ which 
congeals at V’—10^ 0. The oil distilled in winter, essence 
de rue d’hiver/’ is derived from R, htaeieoaa^ and consists 
chiefly of me^yl-heptyl ketone; it does not s<didify in 
t^ter, and requires exposure to a temperatme of •> C. 
before oongealu^; it melts again at—10* C. It is 
evident Uwrefore that the mere determmation of ^e 
congealing peiiit is isanflbie&t to fstabHsH the purity 
oil. Since this chacseter variee trith the species of 
Mk emiiloysd^ a seonm irf ihe Afl the me Mis I 
e«Msdii«d veto solsM to w jlfS of 1:3 to ; 


70 per cent, alcohol, so that any admixture of petrMeiua 
or m turpentine oil would he detected by this tmt. 

In order to avoid confusion, it is snggested that the 
oil should be dealt with commercially under the names 
of the botanical sources, thus, ** Oil of Ruta bracteoaa,** 
** Oil of Ruta monianaj* aud OU of Ruta graveolenaJ* 

—J. 0. B. 

Camphor ; Export of - from Japan. For, Off. Ann, 

Series. Nq. 3675. [T.R.] 

The production of camphor in Formosa last year fell off 
considerably, and consequently the amount of camphor 
oil sent to the refineries in Kobe was also correspondingly 
less (49 per cent, of camphor is obtained from this oil). 
The output in Japan itself is limited, and cannot show 
much increase, at anv rate till the distillation from the 
loaves gets beyond the experimental stage. The export 
from Jaymn therefore depends greatly upon supplies 
from Formosa, and at present these cannot meet the 
demand, though it is to be hoped that the workers in the 
Formosan camphor districts, with higher prices paid to 
them for their produce may bo stimulated to further 
efforts. 

The following table shows the shares taken by the 
pincipal countries in the export from Japan during the 
last three years;— 


1 

Value. 

Yew. 


1 

1 

i 

1 United 

United 

Total 


Zndia. 

j France. 

1 Qeriaany.| Kingdom. 

StatM. 

Kxport. 


£ 


! £ 

£ 

£ 

£ 

1S06 

S3.D00 

58,000 1 

1 12.000 

26.000 

100,000 

262.000 

1904 

82,000 

71.000 I 

! 16,000 

8.000 , 

126,000 

323.000 

1903 

61,000 

■ 37,000 1 

68,000 , 

50.000 j 

117.000 

861.164 


Umbdlulonc; Constitution of -. F. Turin. Chem. 

Soo. Proc., 1906, 22. 195—196. 

The ketone, urobellulone, was isolated from the essential 
oil of fJmbellvlaria Californiea bv Power and Lees (Chem. 
Soc. Trans., 1904, 86, 629; this J., 1904, 559), who 
showed it to {Kiiuiess the formula €^qH| 40 . 
Umbellulone, on oxidation, yields a saturated keto-aoid, 
C 9 H 14 O 4 (m.pt. 102 * 0 .), called ambeffufonce oeuf, which, on 
distiilation under suitable conditions, is partially con¬ 
verted into an unsaturated lactone, C||Hi ^02 (b.pt. 217*— 
220^C.). This lactone, on hydrolysis, yields umbellulonic 
acid, and is produced by the elimination of water from 
the enoUc modification of the keto-aoid. On oxidation, 
a polymethylene dioarboxylic acid, vmbellularie acidg 
CgHigO^ (m.pt.l20*—121® C.), is obtained, which is remark¬ 
ably stable. By the bromination of umbellulone, and subse¬ 
quent distillation of the products, y-cymene was obtaiued. 
together with substances containing bromine. It would 
therefore appear that the molecule of umbellulone lias a 
structure capable of yielding this hydrocarbon without 
undergoing profound change. The following formula 
is stated to oner the most satisfactory explanatmn of the 
behaviour of umbellulone on oxidation and on bromina- 
tion;— 


UnaaturaUd alcohola ; Redudion of - by nudal- 

ammoniums. E. Chablay. Compt. rend.. 1906, 148. 
12S—126. 

The reduction of primary uasaturated MoohoU by metal- 
ammoniums lesults in the formation of alpoholates, as 
obtained in former experiments on the saturated alcohols 
(this J., 1905, 634), but at the same time olefines are 
produced, instead of hydrogen being liberated Ush^ 
allyt alcohol ths reaction is ,a ▼ery energetic one even ot 
*-49^ ^ Zt is only the itoadi me^ ,#hio!i is d^M% 
•otivo. the ammonia bring est tree, imdii bsa boeii 

wtott sodiom alone aoM on a&id sone' ^. 

is tirfmed, thotq^ mined 


(CHj)HC-‘,CH- 


H,C-^CH.C(CH,)' 


CO. 
>CH 







dniumk, <usid ; IMwtion of to omamem hv 
fermetat of] inoiUd$. OHviero. J. Phirm. &im., 
1906, H, 

Thb lermenU secreted by the moulds niger and 

PtniciU^m glaucum rapidly reduce ciunamio acid and its 
salts, with the formation of oinnamene, which is readily 
Gharacterised by its TOwerful o<iour, resembling that of 
coal-gas. A filtrate from a culture of these organisms 
will at once reduce a solution of sodium cinnamate in 
this manner. The reaction suggests the employment of 
cinnamic acid for the detection of these moulds in dietetic 
preparations. The peculiar coal-Kas odour often developed 
in tlie pharmaceutical svrup of balsam of Tolu is attributed 
to the occasional growth of the moulds therein.—J. O. Ji. 


Statu PamirT. 

Zine p^rhoraU, 0. liebkneoht, PramkloYi bn tiibllitto**- 
Geroiany, Amigaor to The Roessler and Hawiaohwr 
Oiemioal Co., New York. U.8. Pat. 824,798, July t, 
1906. 

SHBfSer. Pat. 166,278 of 1904 j this J., 1906,443.—T. V. 'BL 
French Patent. 

Camphor [from i^oborneol ]; Process of preporingi — 
8 oo. pour ITud. Chim. i B&le. Fr. Pat. 362,96^ 
Feb. 2, 1906. Under Int. Conv., Nov. 4, 1900,. 
and Jan. 27, 1906. 

See Eng. Pat. 2620 of 1900 ; this J., 1906, 336—T. P. B.. 


Ether; DtUy on sulphuric - in Switzerland. Bd. of 

Trade J., July 19. 1906. [T.R.] 

A DECREE of the Swiss Federal Council, which came into 
force on the 6th inst., imposes a special duty on sulphuric 
ether (No. 1062 of the Tariff), in addition to the import 
duty proper, of 10 frs. per 100 kilos, (gross weight), 
to countervail the internal taxes levied on the alcohol 
employed in the domestic manufacture of that article. 

lodiw ' Division of —between two solvents. Y. Osaka. 
Mem. Coll. 8c. and Eng. Kyoto Imper. Univ., 1, 93— 
102; Z. Elektrochem, 1906. 12, 473. 

Msascrsmenie have been made of the division of iodine 
between carbon bisulphide and mixtures of alcohol and 
water, the two solvents being practically immiscible. 
The following is a r6sum4 of the results obtained:— 
Per cent, alcohol—30-6, 26-7, 22-9. lO-l, 16*3, 11-4, 7-6. 
Co-efficient (ratio of iodine in alcohol to iodine in carbon 
bisulphide)—0-0129. 0-0076, 0-0049, 0-0034, 0-0028, 
0*0023, 0-0020. The values are the mean of those 
obtained with widely different concentrations of iodine. 
(See also this J!, 1906, 282).—R. S. H. 

Bismuth salts: Action of hydrogen peroxide on-. 

L. Moser. Z. anorg. Chem., 1906, 60. 33—37. 
When a solution of bismuth nitrate is added to alkaline 
hydrogen peroxide solution, the baaic hydroxide, BiO.OH 
is precipitated. This contains no peroxide, but a small 
Quantity of basic nitrate, which accounts for the fact 
tliat some chlorine is liberated on treatment with hydro¬ 
chloric acid.—F. Sodn, 

Morphine ; Colorimetric determination of -. L. 

Georges and Gascard. XXllI., page 770. 


XXL-PHOTOGRAPHIC MATERIAU JMS 
PROCESSES. 

{Continued from page 71^) 

Ultra-violet rage; Absorption of -Sy tfate andi 

apparatus used by photographers. A. J. Nawtan ladi 
A. J. Bull. Phot. J., 1906, 46, 282—284. 

The spectrum of the iron arc, formed by a. diSraotioDi 
grating replica mounted on a concave ssrtMei. mta ph«to> 
graph^, and the absorption of the glass and other tab.. 
stances ascertained by exposing them in the' path of! tha' 
light. Photographs are given of the speotra obtainad.- 
ATl the lenses tried show^ complete absorption of ultra* 
violet light up to 3170 A.ll., most of them up to about 
3,300. A Kahlbaum metal process-mirror reSeetad all 
the ultra-violet light recorded, without ahowing marlMd 
absorption; silver or glass mirrors gave marJeed but. 
incomplete absorption between 2600 3300 A.C. A 

half-tone screen aWrbed almost all the ultra-violet itehti 
up to 3300. The absorption of specimens of Jana raat- 
1 cm. thick, selected for their opacity to aitra.violat flyhtr 
was in no case complete, whilst the yellow tint of the gllwa 
indicated some absorption of blue light. The impotMoer 
of the ultra-violet light in process work, when aa anolaaed. 
arc lamp ia used, is shown by spectra of arc li^ta on a. 
wet oollodicm plate, from one of which the uMra-vielet' 
was excluded by means of a solution of quinioe sulj^te 
it is demonstrated that the greater portion of the eSsot oC 
such light is attributable to the ultra-violet rays, and, 
when a pigment which absorbs these ray* (ap,, dhiatee- 
White) is used, the resulting negative is feques^ iaolty,- 


Cantharidin; Determination of -In eantharidee. 

K. Siegfried. XXIII., page 780. 


Enoush Patents. 

Ether vapours ; Process for the recovery of -. Soo, 

Jules Jean et Cio., and G. Kaverat, Paris. Eng. Pat. 
13.601, July 1, 1905. Under Int. Conv., July 13, 
1904. 

See Fr. Pat. 360,057 of 1904 : this J., 1905,1062.—T. F. B. 


i^^^Oyclogeranie acid and derivativee thereof; Manu- 

fa^re of -. 0. Imray. London. From Farbwerke 

vorm. Meister, Lucius, und Bnining, Hoeohst a/Main, 
Germany. Eng. Pat. 15,515, July 1905. 

See U.B. Pat. 806,924 of 1905 this J., 1006, 89.—T. F. B. 


Pyrimidine derivatives; Manufacture of -. H. E. 

Newton, London. From Farbenfabr. vorm. F. Bayer 
und Co., Blberfeld, Germany. Eng. Pat. 18,882, 
Sept 14, 1905. 


DuutxLBABBtTinao aoids (2.4.6-trioEy.6-diAylpyrimi- 
' by treating with acids the 2-uiio-4- 
f-6toEyj^midines obtained by condensing 
do esMu with tidoum:; by this prtwess, 





Odatinobromide; Action of alkali bromidts in —s-,. 

B. Homolka. Phot. Korr., 1906, 48, 216, Cbera.- 

Zelt, 1906, 80. Rep., 228. 

The author considers it probable that the produotton of 
“ marraal fog " on negatives is due to ths difhltian.«F 
the alkali bromide, in uie emulsion, front the matgin to- 
the centra of the piste, under the inSnenoe of OMSOtio' 
pressure. It is, therefore, stated that the alkali bronlde' 
of lowest molecular weight (viz., lithium broBude) ia the- 
best to use for preparing plates as free from niaiginal 
as possible ; it it shown that the greater the moleanlar- 
weight of the alkali bromide oaed, the more complate' 
and more rapid will be the diffustoa of the bromide 
towards the centre of the plate.—^T. F. B. 


XXIL—EXPLOSIVES. MATCnSS. Ao. 

(Confimted from page 714.) 

Z)iiMfrop{yecrt>{. F. Volpert. Z. ges, SehtcH.- 
SpreogstoSwesen, 1606, 169. Ckem.-Zeit., 1906, 
i^p., 215. 

The author dsKnibst dinitot^yoaroi, mi UEpitttivn itttM» 
dttcdd by lairotBjMafc, as Matiwriy ssJs aihl 
the adVantset Aat doM net soW^ ' 

to *:ki#'’teiapera4iin, such aa woidd . 

atotte Ngkms.' -It Is tnora '•(daUi'ki''«tstlW'thitt'W’M> . 
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'Oitratej and can be mixed with Ammonium nitrate to 
xonn exploeivea which keen well. It can be used as an 
ingredient of a “ powder ” which ia good for shooting 
purpose*, being no&*eorroaire and free from smoke. 

—E. F. A. 

'** OxvliquU*' [Liquid-air explosive]. L. Sioder. Z. ges. 
Schiess.- u. Sprengstoffwosea, 1906, 1, 87—89. Chem. 
Centr., 1906. 1. 1915. 

** Ozyliquit ” consists of liquid air mixed with oxidisable 
subatanoes, especially wood charcoal. The bursting 
effect of mixtures containing hTdrocarbons, &c., depends 
upon the heat of combustion of tne combustible substances. 
Petroleum carbon and cork charcoal have been used 
in place of kieselguhr as absorbing agents. The explosive 
acts well, but suffers from the disadvantage that its action 
ia considerably diminished, especially in borodioles of 
small diameter, by rapid evaporation of the liquid air. 
Liquid oxygon has recently i»een used in place of lupud 
air,—A. 8. 


ElCQLlSH Patsitt. 

Nitroglycerine-explosives; Manufacture of H. W. 
Lake, London. From Dynamit A.-<3. vorm. A. Nobel 
and Co., Hamburg, Germany. Eng. Pat 6814. Maroh 
16, 1906. ^ 

Gi.yobbol is converted into dlglycerol by heating it under 
atmospheric pressure, and the product ia eitto mixed 
with glycerin, end the mixture nitrated, or it ia nitrated 
alone, and the tetranitrodiglycerol pr^uoed added to 
ordinary nitroglycerin, t<f obtain explosives of very low 
freezing point, It is stated that a nitroglyoorin explosive 
obtained by nitrating glycerin containing 26 per cent, 
of diglycerol does not congeal when cooled to —18® C. 

—A. S. 

Okhman Patent. 

Nitroglucerin explosivett; Process for the manufacture 

of gdcUinous -. Sebaohtebeok. Get. Pat. 172.661. 

April 26. 1905. 


Gunpowder and Indicts, made about 1041, recently dis¬ 
covered in Durham Castle. O. Silberrad and \V. 8. 
Simpson. Chem. Soc. Proc., 1906, 22, 172—173. 

■ The ammimition was found in a bucket which hod been 
walled up in the roof of Durham Castle, probably having 
been placed there about 1041, when the Castle was armed 
against a Scottish raid. The bullets consisted of roughly 
moulded spheres of lead of two different sizes, some being 
1'5 cm. and others DS cm. in diameter. On analysis 
they were found to consist of 99‘17 per cent, of lead, and 
to contain a small quantity of iron and silver, togetlier 
with traces of bismuth, arsenic, and antimony. The 
gunpowder, on aualyms, was found to approximate closely 
in composition to the black powder now used in this 
oountry. In appearance, however, it differed widely 
from powder manufactured at the present day. the 
..Ingrediente having been merely ground and mixed 
together, no attempt at granulation having boon made. 


AnalysU of powdsr 
from Durham (.'astle. 


On sample. [ On dry material 


Potssitum nitrate | 

-<Jatbon. t 

Sulphur . 

Moisture . 


14-71 

0-9H 

1-10 

99-78 


74-81 

14-87 

10-09 


Proportions 
Msec at pre¬ 
sent time in 
this country. 


75 

16 

10 


Th^ mults are somewhat surprising, since the com- 
poaiMons usod in this country during the seventeenth 
oentury all contained a much higher percentage of sulphur. 
It SMnis indeed probable that this powder was of Prussian 
wrigin, Prussian musket {>owder being the only explosive 
oi this composition in use at that date. 

The oalorimetrio value was determined bv firing a 
-•charge at a density of loadinff, 0*48, in a closed vessel 
•oipendod in a calorinieter. The pressure recorded was 
9*7 tons WT sq. in., or 1478 atmMpheres. The calori¬ 
metric value s= 894 calories per grm. This is in close 
offreoindnt wi^ the figure given by ordinary black powder. 
The critical time of burning was determined at a density 
• of loading of 0*280. The pressure recorded at this density 
waa 4*6l tons per sq. in., 687 atmospheres j ordinary black 
powder fired at this density mves a pressure of 686 atmo- 
. (Sir Andrew Noble. I^ll. Trans., 1906, 206, 16). 

“The critical time of burning observed was 0*0030 second. 
'This is more rapid than that of the granulated powders 
’oow in vMt. 

. Moisture : New mstkod of determining -, tpUh special 

o^isotion to mmeture in eordiu and other substances 
ootiiaining vUtdde matters oGksr than water. P. V. 
-IDhprt. XTUaL, page 7^ 


The invention relates to the manufacture of gelatinous 
nitroglycerin explosives, in which wet colloclion-cotton 
is u»^. The wet collodion-cotton is treated with glue, 
dextrin, starch, or similar substances for the purjiose of 
absorbing tiie moisture. As an example an explosive 
of the followng composition is given;—Nitroglycerin, 
60-26; collodion-cotton containing 36 per cent, of water, 
2*7 ; glue, 3-0; wood meal, 7*0; sodium nitrate, 24; 
and ammonium nitrate, 3 parts.—A. S. 


XXm.—ANALYTICAL CHEMISTRY. 

{Continued from page 717.) 

APPARATVS, die. 

Calarimetrie method ; New -. M. Casaubon. J. Ga» 

Lighting, lUOti, 9S, 41—42. 

This calorimetric method oonsiat, in measuring the 
proportion of air required tor the complete combustion 
of the gas, instead of directly measuring its oalorifio 
vaiuo. It 18 stated that, despite the differences in the 
oalorinc values of the variable constituents of a gas it 
CM be shown by calculation that an accurate determina¬ 
tion of the heating power can bo made by observing the 
ratio of air to gas. Even in the ease of coal gas enriched 
with benzene, the error is only something like 8 calories per 
cubic metre. In carrying out tho method, tbegas is burned 
in a iiunsen burner to which tho air and gas are supplied 
from separate meters,'the flame being maintained in a 
closed space provided only with an onfioe at the top for 
the esoaj)© of the products of combustion. By observing 
the appearance of the flame while tho air supply is 
inewasod or diminished, one oan see tho exact point at 
which complete combustion is occurring, but an easier 
method of a^ertaining this point consists in surrounding 
tho flame with a mantle of oxide of cerium, and noting 
when the colour of the mantle changes from red to white. 
It IS stated that an inflnitely small change in the supply 
of air 18 sufficient to change sharply the rod colour, due 
to a reducing flame, to a white colour, due to an oxidising 
flame. A cena mantle is easily obtained by soaking im 
or^nary mantle in a 30 per cent, solution of c«rium 
nitrate.—xi. B. 


Fuench Pamkt. 


Oates ; 


/»<■ analysis o/ -. Monopol 

JfetnebskontroU ■ AppMste K. Steinbock. 8«(i^ 
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imOmAmC—QVASTlTATIVS. 

PUuinum mttalt; Analyrit of -. [Dettrmination of 

oomium and palladium]. N. A. Orlow. 01iem.-Zeit., 
1900. SO. 714—716. 

(1) To eepM«t« (xminm from pUtinum, iridium, ruthenium, 
and rh^um, the solution is firet treated with zinc or 
magneeinm, and then hydroge^ peroxide ie added to the 
black precipitate thus formed; Osmium dissolves, and 
can be subsequently obtained as the pure tetroxide, 
whereas the other metals are insoluble. 

(2) Palladium may be separated from the other metals 
of the platinum group by adding freshly rmcipitated 
silver iodide to a solution of their chlorides. This, unlike 
potassium iodide, reacts only with palladium chloride, 
yielding the black Insoluble iodide, and leaving the other 
metals in solution. The palladium may be extracted 
from the precipitate by the aid of potassium iodide or 
thiocyanate solutions, or by means of o^«o regia. —P. Sonu. 

Borin acid [in foadt, <4c.l; «<« detection and determination 
«n large or email amounts. W. H. Low. 3. Amor. 
Chem. Soc., 1906. 28, 807—823. 

Tbx chief points brought out by the author are the 
following:— 

Defection of boric acid .—There is no necessity to dry 
the turmeric paper at the tem])eraturo of the water-bath. 
By carrying out the test at the ordinary temperature 
in a vacuum desiccator, or at iff —50° C., in on ordinary 
desiccator, small quantities of boric acid can be detected 
in the presence of large amounts of other salts, and in 
the presence of substances such as nitrates and phosphates, 
that interfere with the test made in the usual manner. 

Determination of boric acid .—If a water-absorbing 
substance, sucji as dry calcium chloride, ho added to 
the solution under examination, it is possible to distil 
over the whole of the boric acid, by means of methyl 
alcohol vapour, without evaporating to dryness. Details 
of the methods of carrying out the tests arc given, and 
also the proportions of boric acid found in various salts 
used in meat-packing establishments.—A. 8. 

Borates : Potassium and sodium -- {and determination 

of boric acid in alkali borates]. M. Dukelski. VII., 
page 767. 


ORGANIC—QUANTITATIVE. 

Cade oil; preparation and dislinetive characters. C. Pei>in. 
XX., page 770. 

Glycerol in mine : New methods for the determination 

of -. C. Billon. Sixth Intcmat. Oongr. Appl. 

Chem., Borne, 1006. Woohensch f. Brau., 1006, iB, 
360. 

In the opinion of the author the old methods for the 
estimation of glycerol in wine are both intricate and 
inaccurate. Treatment with alcohol-ether gives a very 
impure extract; conversion of glycerol in wine into 
other easily estimated substances is difilcult and un¬ 
certain, The author has worked out the following 
methods;— 

A. Determination of glycerol in dry unnes ,—Fifty c.c. 
of the wine are evaporated to 16 c.c. on the water-bath, 
treated with a slight excess of milk of lime, and then 
evaporated to dryness. The residue is triturated noth a 
glass spatula, and mixed with 6 c.c. of strongest alcohol, 
again triturated, and treated with a further quantity of 
5 0.0. of sdoohol. The whole is poured into a 100 c.c. 
Baek, and the dish rinsed into the flask twice, each time 
wdth 6 C.0, of alcohol. Fthyl acetate is then added in 
small qtuuititiss at a time until the flask is filled up to the 
mark, jtba whole being shaken after each addition. Owing 
to thw hitdlnbttity In ethyl acetate, forifign substanoes 
are thus precipitated. The flask is shaken thoroughly 


for 1—2 minutes, sod its oontents filtered. Eitfirty'dm,- 
of the filtrate (» 40 e.C. wine) are evaporated'toaayniiliy' 
consistenoe on the water-bath at a temperaturi mbtw 
80° C. The residue is dried for an hour in an ovfO at 
60°—70° C., and the pnra, dry glycerol remaining ia- 
weighed. The author has shown by experiment that the 
results are satisfactory. 

B. Determination of efyesrol la sweet uines.—It the 
wine contain more than 10 per cent, of sugar, the ^yoend- 
obtained by the above method is somewhat contaminated 
with sugar. In such cases the method is modified ae 
follows:—Fifty c.c, of the wine are concenteatad to- 
16 c.c.; a quwtity of lime, equal to the weight of sugar 
in the 60 c.c. of wine, is added, and the whole is evaporated 
to a syrup. The residue is treated with 10—16 c.o. of 
oleohol, and then heated to boiling. The alcohol ie de¬ 
canted into a 100 c.c. flask, and the alcohoUo extraotion 
repeated six or seven times. The alcohoUo oxtraet is 
cooled, made up to 100 c.c. with aloohol, shaken, and 
filtered. An aliquot part of the filtrate is evanmated 
to a syrup on the water-bath; the residue is talien urn 
with 10 e.C. of alcohol, and then made up to a volume M 
60 c.o. with ethyl acetate. The mixture is filtered, and 
an aliquot part of the filtrate evaporated to dr^ese,. 
and the residue heated for an hour at 60 °—W C., and. 
weighed.—L. E. 


Casein cheese; Determination of -. A. TriUah 

and Sauton. Compt. rend., 1606, 148, 61—63. 

A MSTHon is described tor the determination of the 
unchanged proteids in cheese, and is based on tho pre¬ 
cipitation oi the casein in tho presence of formaldehyde 
and aoetic acid (sec this J., 1606, 3081. Two grms. of th* 
cheese are rubbed down with 10 c.c. of hot water, • 
further 60 c.c. of water being added gradually. In the 
case of hard cheese, slightly ammoniacal watw is used. 
Tho liquid obtained, is boil™ for five minutes, 0'8 o.o. of 
40 per cent, formaldohvde solution are added, and the 
heating continued for throe minutes. After the addition 
of five drops of acetic acid, tho precipitated protelde ate 
collected on a weighed filter, extracted with acetone to 
remove fat, then dnod at a temperatore of 75°—80° C., 
and weighed. The method is partloularly suitable for 
following the changes which take place during the ripening 
of the cneoBC, as will be seen from the foltowiug result* 
obtained by the examination of a Boqnefort ekeese i— 

Freshly-made cheese.18-48percent, ofoaseitt. 

The same cheese, 8 days old.. 18-12 „ „ 

., 16 .11-65 „ 

.. „ 30 .. 8-00 „ ., 

,. ., 60 ,. .... 7-10 

The prodnots of the digeetion of casein are not rendered 
insoluble by formaldehyde, as is proved by experimsots 
on casein itself, and also on various Bam;nes of peptOB* 
and albumosB.—W. P. S. 


Morphine; Colorimetric determination of —. L. 
Georges and Qascard. J. Pharm. Ohim., 1006, Sir 
513—516. 

Thx method depends on measuring the colour produqed 
by iodic acid in solutions of morphine, either slone, or 
in the presence of a slight excess of ammonia. For 

f urposes of comparison a standard solntion containiDg 
-256 grms. of morphine hydrochloride is piepattdt 
each 0.0. of this oonteins 0-001 mm. of mono-hi^retM 
morphine. A known volume of the neutral solutioix 
of. morphine of unknown strength is treated with 6 e,B. 
of 6 per cent, solution of iodio acid, and is mutdhhd'w 
the usual manner, with the colorimeter, ag^iiMt tb*' 
standard morphine solution treated in a similar manner. 
The tint developed by iodio acid alone teach«s It* 
maximum in about 30 seconds; after about 16 adnu^ 
it begiiu to diminish. The colour produced, loffio 
add and ammonia is not fully develq{M for two or fibrse- 
minutes. ITie method is useW, 'as. . n w fflt t w it t fiiiy of 
gravimetrie results,—0. B. 










Cl. XXIV.--S(S(HKTmC & TSCSldpiOA^ 11^^ TBADB BEPC^. 


' CarUkaridin; DtUrmination o/ in eaniharidtt, 

K. Si«flri6d. SohwtiXi Woob. Chem. Pbftrm.» 1906, 
M, 3^346. 

.Fdtuv grms. of tha powdered drug are covered with 
160 griDf. of chloroform, 1 c.o. of hydroobloiio acid is 
added, ahd the mixture is thoroughW agitated for several 
minutM ^ it is then set aside for 24 hours with occasional 
agitation* One hundred grms. of the ohioroformic extract 
are then filtered into another fiask, and the solvent is 
remcnred bv distillation at the lowest possible temperature, 
the fiaek oeiug well immersed in the water‘bath. The 
reeidtfal oantharidin is then washed, and transferred 
to a small tared filter by means of 10 o.c. of light 
petrolenm spirit, any adhei^nt orystals being removed 
'With e little more of the solvent. The filter and contents 
are finally dried to constant weight at 60® C. The ^®ld 
oantharidin should be at least 0*8 per cent.—J. 0. n. 

jifotstore ; New method of determining with aftcial 
apfiiMtion to moiature in cordite and other aubatancea 
containing volatile matUra other than water. P. V. 
Dupr^. Analyst, 1006. 31. 213—218. 

Watxb is estimated by measuring the amount of acetylene 
given off when it is allowed to act on calcium carbide. 
From 1 to 2*5 grms. of cordite, ground as for anaivsis, 
is weighed out in a tube of about 1 om. diameter and about 
12 em. long. It is covered with a layer of sand, and 
'Oaleittm oarmde filled in to a depth of about 5 cm., the 
eand being used to prevent the cordite from coming into 
contact with the calcium carbide. The tube is then 
-connected with a nitrometer containing a saturated solution 
of common salt, and the apparatus adjusted to zero with 
the tube brought to a known temperature by immersion 
in cold water. It is next immersed in a* water-bath 
at a temperature of 1(10'' C. to a depth of 7—8 cm., and the 
heating continued until no further evolution of gas is 
observed. The tube is then brought back to its original 
temperature, and the volume of aoetyleno measured, 
and oorreotod for temperature and pressure. Owing to 
the fact that the lime which is formed retains a certain 
amount of moisture at 100* C., it was found that 1 c.e. of 
acetylene oorrespemde to 0*001725 grm. of water instead 
-of 0*00162 grm. as given by oaloulawon.—B. J. S. 


XHV.—SCIENTIFIC & TECHNICAL NOTES 

{Continued from page 717.) 

•Cholenlerol. A. Wmdaus. Ber., 1906, 80, 2249—2262. 

ManTaKXB and Suida (Monatsh. Chem., 1896, 679) 
■deibribed three neutral products, viz., a-hydroxycholo- 
.atenol, hTdroxyeboiestenone, and hydroxyoholestendiol, 
-obtained by ozidiaii^ cholesterol with chromic acid. The 
first jff these, Ci^H^aOg. is probably an unsaturated 
secondary alcohol, whilst hydroxyoholestenone. Cg7H4oOs, 
is the corresponding ketone, and hydroxycholestendiol, 
'0g7H4||O5, probably a saturated compound containing 
1 mol. of water more than hydroxyoholestenone. In 
tthe anthcff's experiments 20 grms. of cholesterol were 
-oxidised by means of chromic acid in acetic acid, and the 
p^Qcts separated into neutral and acid comjwunds. 
'The former, about 70 per cent., were purified, and finally 
yidded 5 to 6 ^ms. of pure hydroxycholeatenone. The 
^wid rooduots, on treatment with acetone, yielded from 
4 to 4 per cent, (calculated on the ohoiesterol) of an acid 
melUn^ at 290® C., and having the formula, C27H44()4. 
An acid with the same oomposition and properties has 
been obtained from oholesterm by Diels ana Aoderhalden 
(Bw., 1908, 3177 ; 1904, 8092). 

an ethyl ester 


iFWfoxycAofestenone.—The fact that 
an be formed, indicates the presence of s 


--presence of a hydroxyl group, 

but m the hydroxyl was not replaced by hydrogen when 
the compound was heated In a tube with zinc dust, it was 
not, according to Semmler, a tertiary hydroxyl group. 
A onantitative convortiOB of hydt^xyoholestenone into 
oheltotandione was effeotod by boiling it for four hours 
tmdif a refiux condenMr wHfa dilute apatio acid and zinc 


duet. From this toe author oimclodas toat toioe toe double 
bond ie so readily reduced, it must etand in toe a, fd* 
position with regard to at least one of toe ketonio groups. 
The close relationship^tween hydroxyoholeetenone a^ 
cholestandione is also shown by the fact that both yield 
the same dibromide, melting at about 165® 0. 

Action of hydrazine on choleatandione .—About 70 per 
cent, of six-sided plates melting at about 188® C. and 
having the formula, CS7H42N2, were obtained. Here 
1 mol. of the diketone reacted with 1 mol. of hydrazine, 
with the liberation of 1 uiv>l. of water. This reaction is 
usually regarded as characteristic of /3- and y>diketones 
(in one isolated instance it has been observed with an 
a-diketone); and since cholestandione is not an a> or 
d-diketono, there remains only the 1:4 position for the two 
ketonic grou[». 

Action of hydrazine on hydroxycholeatenone .—There was 
formed only a monohydrazone, *Ca7H480N*, molting, after 
roorystallisation, at 160®—161® 0. 

Other derivativea of hydroxycholeatenone .—When fused 
with o-phenylenediaraine, and the product crystallised 
from hot ethyl acetate, hydroxycholestonone yielded a 
compound, melting at 158®—169® C. This 

substance, which was readily soluble in chloroform, 
ether, and benzene, but only slightly soluble in alcohol 
and ethyl acetate, contained one more molecule of water 
than a quinoxaline derivative. It yielded an acetyl 
derivative molting at 148® C., and dissolved in ooncen- 
trated sulphuric acid or alcoholic hydrochloric acid to 
form solutions of a beautiful purple colour. Compounds 
of hydroxycholestonone with acetic anhydride and 
sulphuric acid, and with aniline and sulphuric acid, are 
also described.—C. A. M. 


Trade Report. 

Govbtinmbnt Labobatohy ; Report op the-. 

The rt^port of the Government Laboratory show, 
that during the twelve month, ended March 31, 
1908, 2054 wmple. of “ drug., medicinal and toilet 
preparation.,” 1506 .ample, of ” flavouring cenee., 
ea.ential oils, and perfumery,” and 1112 sample, of 
chemical, were tested at the Government l,aboratory 
for liability to spirit duty. 320 sample, of mineral acid., 
chemicals, drugs, vinegar, and the like were tested for 
the presence of arsenic. 

The export of medicinal tincture., flavouring esMnee., 
and perfume, under the special drawback regulation, 
continues to increase. In the course of the twelve month, 
under review 14,269 samples, roproiwnting 143,255 galls, 
of proof sfarit, were tested, and there were few occasions 
for complaint with respect to inaccuracies in the tradera’ 
declarations. The total quantity of methylated spirit 
made shows a marked increase, amounting to over 
3,621.000 galls., as against about 3,666,000 in each of 
the throe previous years. Of this amount, 2,189.000 galls, 
represent the ordinary unmineralised or manufaotarins 
spirit, and 1,688,000 galls, the mineralised methylatra 
spirit chiefly sold by retail to the general public. The 
increase has been wholly in the mineralised spirit, which 
shows an excess of 177.195 galls., or more than 11 per 
cent., over the quantity made in the year ended March 31, 
1905. The unmineralisod or manufacturing s^rit 
shows a slight decrease, being 23,108 galls, less than to 
the year ended March 81, 1906. This does not imply 
any lessened use of aloobol to maoufaeturing oneratioaa. 
Daring the year a considerable quantity of unsunerahsed 
methylated spirit has been reida^ by alei^i denatured 
otherwise than with wood naiflitha, and thm hat eileo 
been further use of more effieient recovery appemto*. 








Smuty-low Msnplei ol iMoiAi ** p rtw teui n •0wr«*' 
mNr«Mnttag Ml i»1k^ lor MMltkn to tho 
i|Milt naedln otrtom manulooturittg. opnoiiocui, vere oko 
•XMoiaodt ond oU wore opproved. ^Eao um of ijpooioUy 
doaoturod abolioi for monulictitri^ porposet w boon 
aaootioBed in MTorol tdditloool com*, ond the <|a«&taty 
of tpirit of this kind ueed in monufooturing aperatloii9 haa 
inoreoMd dnrinp; the year to 861,615 proof galls., as com* 
pared with 267,700 proof galls, last year, and 206,462 
proof ^la. in the year ended March 31, 1904. The total 
quantity of denatured alcohol of all kinds used for Indus* 
trial purposes last year shows an increase of 207,000 galls, 
orer 1905, and 262,000 galls, over 1904. A large number 
of samples of spirits recovered in various manufacturing 
operations, ana of various special denaturing agent^-x 
camphor, toluene, animal oil, &c .—have been examined. 
No illegal use of methylated spirit has been detected at 
any manufacturing premises where its use has been sane* 
tioned. In the great majority of the aheap dips examined, 
the chemical constituents have been found to be sub¬ 
stantially what they had been stated to be. The total 
number of analyses and examinations made for the 
Revenue and other departments of the State was 106,790 


Spain ; New Customs Tariff of-, 

[Cd. 3066]. Price 5id. 

This is a translation of the new Spanish Customs 
tariS which came into force on the Ist July, with com¬ 
parison of the duties leviable under the tariff which 
was in force prior to that date. The new tariff rates 
quoted in this Keturn are the minimum rates, these being 
anplioablo to the merchandise of the United Kingdom, 
wmch is entitled to most-favoured'Uation treatment. 
Special attention is directed to Schedule HI. in the Return, 
containing particulars of the entrepdt surtaxes leviable 
on products of extra-EurojHian origin transhipped in a 
European port; •also to Api>ondix 1., containins explana¬ 
tory notes relating to various items of the tarin ; and to 
ApMndix U.. containing the provisions of the new tariff 
relafing to the dutiable weight of merchandise and the 
Customs treatment of packings and coverings. 


Chemieals; VniUd Stales Census of -. Oil, Paint, 

and Drug Rep., July 9, 1906. 

The Director of the Census has announced the result 
of the tabulation of the statistics of chemicals, including 
wood distillation products and sulphuric, nitric, and mixed 
acids, for the calendar year ending December 31, ]iH)4, 
forming a part of the census of manufactures of 1906. The 
statistics mdioate that there has been a substantial 
increase in this industry in the United States, as com¬ 
pared with the statistics of 1900, which covered the fiscal 
year ending May 31. The products cover only the 
chemicals manufactured and sold as such. They do not 
include products which are made and consumed in the 
establishment whore produced. 

Comparative figures for 1005 and 1900 are shown in 
the following summary :— 


Number of eetablisbmeuts .. 

OaplUl . dolt. 

Salaried eflltialt, olerln. «&c.~ 

Koisher ... 

Baltflet. doit. 

Wage'euruert— 

Average aumber. 

Wagci. doit. 

ICkoiQaaMiM expeniea. dolt. 

■■tsriili wed, OMt. dolt. 

Pn^oto, total .. dolt. 

OmuB... toot 

VAlne .. doll. 

galphvio arid,M*B. 

vSne dolk. 

atid, 6^ B. 
ilM ‘ M’; I; I 


44d 

I 118.8110,193 

^ S.887 

4.901,528 

24,628 
13,268,592 
8,937.842 
61.883,819 
•92,088.878 
) 3.268 
801,016 
825,882 
4,757,046 
20,858 
276.288 
moil 

t vat ata 1 


459 

89,091,430 

2,128 

8,928,038 

19.064 

9,401,457 

4,368,868 

84,564.187 

62,676,780 

1 

5,895,886 
16.220 
289,286 
97,252 . 
aftv aea . 


Mixed add..nb. 

Value .. dolt. 

Tartaric arid ..lb. 

Value . doll. 

Aoetio arid .. lb. 

Value .. doit. 

Soda ath . tout 

Value . dolt. 

Sai aoda ... tom 

Value . dolt. 

Btoarbouato of toda .tom 

Value .................. dolt. 

Cauttio toda . tom 

Value ... dolt. 

Borax ...tom 

Value . dolt. 

Foiatbet. lb. 

Value . dolt. 

Aluim. lb. 

Value . doll. 

Coal tar dltUlUng produote-— 
Chloridea made trom coal 

tar.... doit. 

PiitiUing produota, value dolt. 

Crude wood alcohol. gAUt. 

Value . doit. 

Refined wood alcohol .galk. 

VtJue . dolt. 

Acetate of Ume . tom 

Value ..doll. 

Charcoal. but. 

Value . dolt. 

AU other wood dlttlliatei .. dolt. 
Rypochlorltet and other 

bleaching agenti. value dolt. 

Calcium carbide.fib. 

Value .. doll. 

Carbon dkutphtde .. tlb. 

Value .. dolt. 

Photphorut ...fib. 

Value .. dolt. 

Sodium.tlb. 

Value .. doit. 

AU other eleotro-chemloal pro- 

duett, value. doit. 

pyroxylin plastlet, value.... dolt. 
All other plattloi. value .... dolt. 
Anhydrooi ammonia, value . dolt. 

Carlin dioxide, value.dok. 

AU other compreited and 

Unuefied gatei, value .. doU. 

Alkaloid! . ot. 

Value .dolt. 

Gold laltt . oz. 

Value . dok. 

Silver lalte. ot. 

Value . dok. 

Platinum taltt .ot. 

Value .dok. 

Chloroform. lb. 

Value . dok. 

Ether . lb. 

Value . dok. 

Acetone ...lb. 

Value . dok. 

AU otlier fine ehemloaU, value dok. 

Olyoeriae . Jb. 

value . dok. 

Cream of tartar. lb. 

Value .... dok. 

Emom talta.lb. 

value . dok. 

Copperas.lb. 

Value .. dok. 

Phosphate of aoda .. Jb. 

Value . dok. 

Tin taltt... lb. 

Value . dob. 

AU other products. dok. i 


41,254,419 
1022.222 
67,ns,222 
1,707,861 
2,684.000 
680.260 
27,001,3«l 
587,542 
512,954 
8,804.545 
66.670 
792,248 
68,887 
1,185,610 
80,178 
8,98AB50 
80.882 
2.128.808 
5.580,106 
644.768 
202.106,850 
2.862,746 


840,641 

504,176 

6.684.871 
2.101,818 
4,842,848 
2,689,486 

52,571 

1,474.982 

88,880.056 

1.107,078 

384,889 

762,876 
31,648.000 
1.088.480 
1.447,565 
57,671 
. 709,618 
* 204,441 
1,880,000 
170,000 

4.626,847 

2.867,098 

1,898,668 

1,178,184 

1,848,968 

274.800 
4,949,686 
2,926,780 

59,089 

449,864 

1,743,882 

688,761 

19,068 

175,688 

616,670 

166,604 

871,894 

440.840 

1.800,895 

161,380 

4,162,137 

18.791.997 

2,845,205 

11,558.860 

8.268.872 
15,085,837 

146.801 
6,896.875 

28.647 

12,018.815 

843,822 

10,676,941 

1,092.080 

28,308,069 


UI,M8,US 

im 

781,601 
24,9<5»5if 
806,828 
886,m 

4,768,888 

63.281 

779,186 

68.165 

1.824.648 

78.779 

2,917,955 

5,687 

602,480 

2.764,606 

174,476 

152,520,250 

8,018,607 


609,880 

612.204 

4491479 

IM 

2400,098 

48,418 

981,280 

17,164,802 

720,672 

9,884 


1,970,887 

119,018 

448.157 

800,164 

70.600 
8,887.522 
1.745,204 

6,504 

499,845 
7,812 

54.600 
399,540 

96,070 
268.280 
129470 
1480.715 
176,800 
1.426.878 
15.888,798 
2,012,886 
10,680,000 
2.001.800 
6,072,869 
45,966 
14,007.005 
56.661 
8.478,850 
104,554 
4.677,471 
470,159 

u,m,m 


* Exoluilve of obemiul product, ridttwl In IMS at ,a,747,4M, 
made In citablUhincnt. enuged primaiUy in tbe manntaotnn of 
otbn' prodacta. The prlniupd Item, covered by thb amount «tte 
eulphurtc add, IU)*B., ZI.MS tou, valued at : nitre add, 

S, OOP, 8,8 lb., valued at 1884,044: emde wood alnmoL lt»,W 
caUt., valued at <44,148; reO^ wood aleob^ 1,4 M)h)T talk., 
valued at <808.<8«: aeetate ot Ume, lb., valuadat 

<88,741 j ehareoai, 4,044,187 butbelt, valmd at <3iio,lt8; «M 
tar dktUUua modmtM, valued at <8M,84e, and nda pnilueti. 
valued idUtrsoo, . 

1 Mtrt aaMMiriv MMriad to IMtL 
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New Book. " 

AvHt'Ut RapoBT or H.M. Inspbotob or ExplositbS' 
Home OfBoe, [Cd, 3044.] Price la. 2d. 

This publication deals with the manufacture, storage, 


pocking, ocaTeranee, importation, and Goremment 
nuprsotloa of explosives. Details siegiven of the oeoidenta 
bjr fire or ex^osion of which the 8000 - Offloe had 
eogniionoe during l|p4. These show a total of MU 
cawng 50 deaths, ^nd injuring MS peopiw Speoiol 
chapters are devoted to petrdleiim and to. oeibiM 06 
caloium and acetylene. 


































OrmeroO* Dr. K.» !/<* Ken^iixurtoii^ The Qftkkndi*^ 
Bochilal«^. -• I' 

Ffiiyer» H. W.« h/ii 007, 3^UiK-&re AveatiMiy 

, , 8otlth. BethlMietti, U'&A. 

j?K)fo«), Da U, l/o WwiUbum ; 870, South Broad Rtro^' 
Wo<Klbury, N.»I., U.S.A. KxphwdvDH OhotnlMt. 
Boti«r, A, V., \/o OakUtid. N.J.; 1013, Kmlnoy Stroei,, 
WilmiuttUm, Del. t^K.A. 

Sftgo. C. Kdward, l/o Chartorhouino Str»‘ot: l00->lfl2, 
Kennlntrton Vark Uoa<k l^Dridoii, S.K. 

ShaiuwaUl, il. 1*., junr., l/o New York City ; Bound 
Brook, U.K.A. 

Woodhoad, C. K. ; ail oommunioatious io 458, Kdgo Baue, 
Droylsdon, ManchoHtnr. 

Wright, J<owia T., l/o Hun Kraiuim;oj r/o Tho Mounlain 
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Cal.. II.S.A. 

Changes of Address Required. 

Brunt, K. A., l/o Windsor, Ont., ('anada. 

J^rtHUi, Axol, J/o 85, (Jracnchurch Strotd, K.C 

Death. 

Zimmolo, Harry B.. 200. Bellfiold Avonuo, Bittshuig, 
Ba., U.H.A.‘ JulvO. 
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Patent List. 

PLANT, APl-AUATUN, AND MAl’HINKUA’. 

17,253. Vandor. Proerwu* for tiihari>ening IooIh by 
ohoniical nieanh. July 31. 

17,302. Lorenz. Meann for connecting the end of 
an india-rubber tuU' with the mouthpiece of 
an air pump.* Aug. 2. 

17,013. Aitkcn and Mackic. Apparatus for 
Hcparating lupiids from vapours. Aug. 4. 

17,813. Brel) and Kuhne.rt. Washing proews and 
apparatus.* Aug. H. 

17,832. Maekonzio and Gibson. Paokiogs for 
Glover and other towers, funnels, Ac., u»ed m 
prcKti)(Mes for I'oneentrating liquids and absorbing 
gases.* Aug. 8. 

17,000. Meyer and Haatort. Apparatus for cooling 
and purifying gaaes. Aug. It). 

18,0<)3. Ingram. Hydraulic separators particularly 
for prooiouB stones and metals. Aug. lO. 

18,01%. Moyer and Hastort. Apparatus for cooling 
gfljww. Aug. 10. 

18,020. Adams. Apparatus for the disehargo of 
liquids. Aug. 11. 

J 11,206 (1906). Johnson (Fold). Apparatus for 
suhjoeting gases or vapours to the action of 
Itqtiids. Aug. 0. 

16.035 (1906). Hargreaves. Heating and evapora¬ 
ting solutions and apt>aratus therefor. Aug. U. 

19,212 (1905). Fitz-Patriok, Lord Armstrong. 
Manufacture of briquettes. Aug. 15. 

1804 (1006). Haigh. Wheeler, and Appleyard. 
Moans for rendering oertain substances non- 
oonductive of electricity, waterproof and acid* 
proof. Aug. 15. 

4079 (1IM>6). James. Hccoptaclo iM' container for 
viscous, semi-fluid, or like qilbstaiices. Aug. 15. 

4818 (1900). 0aus. Expansion and closing 
apparatus for casks employed for pasteurising 
or like purjioses. Aug. 16. 

5348 (1906). Soddy. Means or apparatus for use 
in heating matter in high vacua to high iempera- 
tui^ in mass vessels. Aug. 9. 

6363 (1906). Kkenborg. Filter-presses. Aug. 15. 

7421 (1906). Maseza. Api>aratus for separating 
tho aoiU)titumit elements of gaseous mixtures.' 
Attg. 9. 

8058 (1906). James, Hoo^ptaolee nr containers 
lor eetni-nuM nr dt^ likk su|»ktaiu)eB. > Aug. 15;, 

13,358 (I966h lAeek^ B(»Ma or vessels for 
v^couR flttidsi Atlg^ Mh. 

, . 'UaHT/ . , 'i 

17.176. Pma and' W odlM 

. '4^^ Dom tirnivmki 

Mm^r. ''-'A 




4(7414 Megennttw^ve . 

^ v'( water and cH'W Jid# 51•^''' ' 

! .’V,;v':.cr,2iy 

■ water- aaaHlIbMe mkmr 

■„ 17,394. LyndOi 

prodneintf gas frd%n petrel and other hytlra* 
carbons m Ughtiag, h^tmg, Ang* 1. 

„ 17,290. Hipkius and Pendlebury. Oonetttietion of 

gas producers and method of working them. 
Aug. 1. 

„ 17,322. Woods. Manufacture of moandeseeat 

mantles. Aug. 1. i - 

„ 17,347.* Parker. Produotion of fuel. Aug. 1. 

,, 17,022. Hooton, and Tho Ashton Gas Co. Pro* 

duoing or enriching gas for lighting or hearing. 
Aug. 4. 

„ 17,706. Snnsensohmidt. Apparatus for burning off 

incandesiiing bodies. [Gor. Appl., Aug. 7,1905.J* 
Aug. 7. 

„ 17.910, Lemon and Frool. Apparatus for tlw 

generation and purification oi acetylene gas.* 
Aug. 9. 

M 17,996. Wise (Kolvay und Co.). Coke ovens.* 
Aug. 1<L 

„ 18,081. Bmtker and Greener. Gas producers. 

Aug. 11. 

[C.8.} 16,220 (1905). Robeson and Bettington. Furnaces 
for burning pulverulent fuel and for treating 
pulverulent ores. Aug. 15. 

„ 21,644 (1905). Thompson (Engle and Cahill). 

Artificial fuel and metlKKl of making it. Aug. 15. 

„ 24,433 (1905). Mnreonnot. Gas generators or 

apparattis producing combustible gases. 9. 

„ 968(1906). Wielandt, and Torfkoks Oes. Method 

of and apparatus for prodmung coke from fuel 
containing a largo proportion of water, such as 
I>eat and lignite. Aug. 9. 

2244 (1906). Justice (Phonix Elektrolechnischo 
Gos.). Production of electric are light and 
apfmratuH therefor. Aug. 9. 

„ 3145 (1906). Streubel. Inoaudescont mantles. 

Aug. 9. 

,, 8030 (1906). Rothborg. Coke ovens. Aug. 9. 

„ 9800 (1906). Becigneui. A’ce i«nfcr VIl. 

„ 9988 (1906). Fttirweather (G. wyfartb und Bohn). 

Gas produoors. Aug. 9. 

IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.J 17,162. Kalle und Co., A.-O. Manufacture of red 
colouring matter. [Ger. Appl, Nov. 13, 1906,1* 
July 30. 

.. 17,164. Johnson (Kallo und Co., A.*0.)* Manu¬ 

facture and produotion of reduction products 
of artho-nitro-pheuylglyoolHc acid and of isatine. 
July 30. 

„ 17,558. Johnson (BadischeAnUin und Soda Fabrik). 

Manufacture and produotion of oolouruig matters 
containing sulphur. Aug. 8. 

„ 17,559. Johnson (BodischeAnilinuud Soda Fabrili), 

Manufacture and production of oompo^ida 
containing sulphur. Aug. 3. 

,, 17,611. Road Holliday and S<ms, Tumor, and 

Doan. Direct blue cotton dyestuffs. Aug. 4. 

„ 17,748. Newton (F. Bayer und (^o.). Manuleeture 

and production of new azo colouring matters. 
Aug. 7. 

[C.8.] 2622(1006), Imray (Meister, Lucius, and Br^dng). 
Manufacture of yellow azo dyestuffs. Aug, 15. 

„ 7287a (1906). Johnson (Badiaohe i^liti ana Soda 

Fabrik). Manufacture of oertain eaphtbaleno 
derivatives, Aug. 9. 

• U,067 (1906). Kme und Go., A.44. Ifamdaeture 

of a sulphur containing iwd oolottring D|4tt«r.4roin 
tldo-hiaoxylDorboxytie acid and Dopk irido* 
indoxyl Aug. 9. 

-raaPARJHe, BLEAGHflW* ^ 
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[A.] 17,239. Hemington. Prooesfl for atrengthening 

Wtfl and woolJon fabric#.* July 31. 

„ 17.487. Giehler. Prooevi, for the produotton of 

transparent patterns cm Uaiues.* Aug. 3. 

17,660. fichmidt and Handschin. Dyemg appa¬ 
ratus. • Aug. 4. 

„ 17,772. Vaysse. Composition for removing the 

grease from wool and stains from linen and 
fabric. Aug. 7. 

[G.S.] 16,902 (1905). Broslard. Apparatus for dyeing, , 
cleaning, washing. Ac. Aug. 9. 

„ 2K30 (1906). Simon and Weokerlin. Process of 

and apparatus for steaming fibres and fabrics. 
Aug. 15. 

„ 7520 (1906). Vereinigte Kunstseidcfabriken, 

A.-G. ProocHH or method for the manufacture 
of artilloial hornp-bast and the like. Aug. 9. 

., 14.087 (1W6). Vittenet. St-e utulcr XIX. 

16,078 (1906). Thiele. AVe under XIX. 

Vl.—COLOUHIXa WOOD, PAPEK, LEATHER. &c. 

[A.] 17,554. Cowper-Colcs. Process for ornamenting 
motallio surf.ices. Aug. 3. 

17,643. Oardner. Printing on tiu-plate to obtain 
dead or (lull impressions. Aug. 4. 

Vlf.-ACIDS. ALKALIS. AND SALTS. 

[A.] 17,175. Ogle. Decomposition of nictRllic sulphates- ! 
July 30. 

„ 17,46i. Morton, and United Alkali Co.. Ltd. 

Eunme-es tor burning pyiites, &o. Aug 2. 

.. 17,659. Johnson (HadiHche .'\nilm iind SodaEabrik). 

A'ee under IV. 

„ 17.864- Rambridgi''. Production of sulphurous 

anhydride. Aug. 9. 

„ 17,865. Uainbridge. Production of sulpbiir. 

Ai^g. 9. 

,. 17,905 K(?rtd. iSte under XllLt. 

[CS. j 24,226 (1905). Bacon. Manufacture of crystallised 
Hodimu monosilicate. Aug. 9. 

„ 24.330 (190,5). Jaubert. IVoiiaration (^f oxygen 

by (lecomposition of oxygenated salts. Aug. 15. 

24,840(1905). Hams. Apparatus for the generation 
of ozone. Aug 15. 

,, 26,380 (190,5). Joliiison (Badische Anilin und 8oda 

FabriJc). Manufacture and production of stable 
dry bydroBulplute.s. Aiig. 9. 

„ 9800 (1906). Reeigneul. IVeatment of spent gas 

purifying inatevials for the extraction of sulphur 
and apjiaratus therefor. Aug. 15. 

IX. -BUILDING MATERIAL,S. 13LAYS, MORTARS. 

AND C'EMENT.S. 

lA.] 17,520. Boult. (Marsdon). Manufacture of budding 
material.* Aug. 3. 

,, 17.634. Woiman. *Solutions for preserving wood 

and other fibrous material.* Aug. 3. 

„ 17,569. .A(iperley and Hullingborst. Manufacture 

of Qi'tdi(rial stones and other plastic articles.* 
Aug. 3. 

„ 17,6*46. Ford, Manufacture of artificial stone or 

aond-hme bricks. Aug. 4. 

„ 17,748. Ohlsson. Jm^iregnatmg wood, &c.. in 

clo.s(?d vessels. (Swedish Apj)l., Aug. 7, 1905 J* 
Aug. 7. 

„ 17,761. Kelly. ('oinpositum for making or 

surfacing roads, paths and floors.* .Aug. 7. 

[C.S.] 19,180 (1905). Potors. Manufacture of Portland j 
oeiuent. Aug. 15. 

„ 22,787 (1905). Watson. Manufucture of bricks from 

clinker and lime. Aug. 15. 

„ 26,993 (1906). Hwttger. Preservation of W(Xh1. 

Aug. 15. 

X.—METALLURGY. 

lA.J 17,131. Moore and Heskott. Direct process of 
manufacturing iron and sted.* July 30. 

„ 17,242. Mfljjsenez and Richards. Manufacture of 

steel. July 31. 

„ 17,441. Ellis (ties ProduitB (^imiques de Croissy). 

Extraction of copper and other metals from 
pyrites.* Aug. 2. 


fA.] 17»687. Jarvis. Manufacture of steel. Aug. 4. 

„ 17,592. Ciantar. Extracting gold from sea-water. 

Aug. 4. 

„ 17,616. Roechling and Rodenhauaen. Means for 

obtaining thin liquid dross in electric fumaoes for 
metallurgical purposes. Aug. 4. 

„ 17,672. Cowjier-Coles. Process for removal of 

scale and oxide from metallic surfaces. Aim. 7. 

„ 17,768. rentralstellc fiir WisBenNchafthch-lecb- 

nische Untersuchungen (4e8. Manufacture of 
brass. |Ger. Appl., Aug. 21, 1905.J* Aug. 7- 

,, 17,913. Harden, and Amalgaiine, Ltd. Jointing of 

aluminium and flux therefor, Aug. 9. 

,, 17,915. Smith, Harden, and Amalgaiine, Ltd. 

•loinfing of sheet lead, tin, zinc, Ac., and flux 
tlierefor. Aug. 9. 

17,932. Marks. (Soc. Anon. G. Ansaldo Armstrong 
and (Jo.) Process for manufmaturing armour 
plates and other stool objects or objt',cts made 
from alloys of sled.* Aug. 9. 

,, 17,9311, Marks. (Soo. Anon. G. Ansaldo Armstrong 

and Co.) Process for nuiuufactuiing armour 
plates and olher objects made of or alloys 
of stirl.* Aug. 9. 

„ 17,935. Marks (Soc, Anon. G. Ansaldo Armstrong 

and (.'o.). Manufacture of armour plates and 
other steel objects,* Aug. 9. 

lU.S.] 16,226 (1905). Robeson and Bettirigton. See 
1 /nder 11 

„ 15,423 (1905). (,’bnrohward. Hardening and 

(imglienvng of iron and steel. Aug. 9. 

„ 16.374 (1905). Kingsley. Treatment of sulphide 

and other ores. Aug. 9. 

,, 17,310 (1905). llobsou. Selective solvents for 

silver. Aug 1.5. 

,, 29KK (1906). Newton (\V5‘Htinftn Process Oo.). 
l^rocesH for reducing iron ore. Aug. 1,5. 

,, 6426 (1906). Hadfield. Treatment of magnotij- 

innierials. Aug. 9. 

13,186 (llMi6). Jlirmingham. Alloys. Aug. 15. 

XI—KLPJrTHGA'HEMISTRY AND ELECTRO¬ 
METALLURGY. 

|A 1 17,6)17. Cowper-Coles. Process for the rapid pro- 
dmdion of eleetrotypi'H. Aug. 4. 

,, 17,768. Bridge. Electra'aUy treating air and other 

gases.* Aug. 7. 

„ 17,981. Wett(‘r (iSehuekert und Co.). Apparatus 

for the ele(;trolytie proiluolion and separate 
collection of gases. Aug lO. 

,, 18,979. Bradley and Salis-Hchwabe. Electro- 

deposit ion of metals or alloys upon metallic and 
other HurfacoK. Aug. 11. 

,, 18.069. Ranicn. Method of precipitating metals 

electro]ytically.* Aug. 11. 

[C.H.J 14,995 (1905). .fobiiHon (Badische Anilin und Soda 
Fabnk). Means for the {uoduction of longstablc 
electric arcs. Aug. 15. 

,, 1926 (1906). Edison. Process of making metallic 

films or flaki'S for use with active matcnul.s in 
alkaline storage biitti^rics. Aug. 15. 

XII.—FAri’Y OILS. p'ATS. WAXES. AND 8t»AP. 

[A.] 17,154. Tinhert. Process for producing oxy-futty 
acids.* July 3f». 

17,650. Breda. Process for extracting fats. 

[C.S.J 16,132 (1905). Spies. Candles. Aug 16. 

„ 22,242 (1905). Hadd(iii (Edsoii Reduction 

Machinery (^lo.). Process for converting into a 
niHrketiib'lc jiroduct vcgelablo or unimal iirnttor 
from whn^h oily or grea.'jy matter has been 
extracB‘(l. Aug. 9. 

26,204 (190,5). Kessler Soaps, ointmenta, and the 
like. Aug. 15. 

XJn,—PI(;MENTK PLAINTS : RESINS, VARNISHES ; 

INDIA-RUBBER, Ac. 

(-4.)—PjQMBNXb ; PalNTS. 

[A.] 17,772. Vaysse. Composition for rumoving or 
renovating point and varnish. Aug. 7. 

„ 17,904. Read. Manufacture of barium sulphate 

or permaiictiit white. Aug. 9. 

A • 
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soppljBantNT. 


[A.] 


17,005. Road. Treatment of minerals or com- | 
pounds of the alkaline-earth metals for the 
recovery of ueeful ^iroduota. Aug. 9. ; 

(R.)—Resins. Vabnishes. ' 

| 17 245. Castle. Manufacture of floorcloths, lino- 

leuras. patent leathers, feltings, body belts, &c. j 
July 51. 

(C.)—iNniA-HiiniiEti. ; 

I A. I 17,77;t. Keusevillo. I'rotess for the manufacture i 
of II subHlanoe having Boniowhat HiiuiUir propt^rtien ^ 
to gutta-percha, obtained by the transformation 
of a certain hydrocarbon. (French Appl., Aug. ^ 
7. IlKl.'i.]* Aug. 7 . . 

17.77i'>. Foelsiog. rroceas fm iiroduetion of pure 
luioiilclioiic • .Aug 7. , , , J 

ICS.l Hllll (IWMi). Mood. Mellusl of and iiiachme lor , 

niirifving crude or reclaimed rubber, but 
aiipli'cublc as well to gutta-percha and similar 
niutcruiis -Aug. 15. j 

-T.WMNt!, LEATHER, (ILLIE. SIZE, &c. | 
17,12!). Jnrig. Treiituient of waste leather, raw j 
iiides or skins, hoofs, horns, anil bono.s. tluly 30. 
17,295. Forla'S. Mineral siihstitiite for gluo and 

proecHB for nui lung same. Aug. 1. 

17,772. Vaysse. (!om(ioaition for removing fat 
from leathers and skins. Aug. 7. 

1H,(I02. Osborne and .Schiipp Process of con¬ 
verting eateebm into enteehlitannic iieid. |Ocr. 
Appl., Aug, 14, 1905.)* Aug 10. 

1787 (1900) Bryan. Process for hardening leather. 

Aug. 9. 

XV.-MANURES, &t:. 

17,512 Necch. Discharging apparatus for supor- 
phosiihate pits. Aug .1. 

17,878, Macdonald, Process for making manures 
very dry and iicid-free withoul. mechanical heat. 
Aug. 9.‘ 


[A.] 


[C.S.j 


XIV. 

|A1 


1 

I A.] 

I-V.l 

[O.S.] 


WINES, SPIRITS, &o. 

Hill. Brewing of fermented 


(A.l 


((AS.] 


XVTL—BREWrNtJ 

17,(!fi.'>. Hill and 
liquors.* Aug. 4. 

17,909. (i/oiiiur, Ltd., and Rogerson. Brewing 
beer or other liquors. Aug. 9. • t i 

18.045 Van Rijn, ('ontiiiuous fermentation of j 
ii()Uids.* -Aug. 11. 

22.709 (1905). Ulttssen. Process for facilitating the 
fermentation of sugar solutions obtained from , 
wood Mint eontains ialinin. Aug. 15. , 

2.584 (1900). F'eh.x. ITocess of manufacturing malt 
lirepsrations. Aiig. 15. 

8001 ( 1900 ). Varga and Kolgyesi. Device for enn- 
(Inotiiig the gases of fermentation from 
barrels into the open air. Aug. 9. 

XVITL-FDDDS ; SA.MTATfON. WATER i 

PURIFICATION; AND DISINFECTANTS. i 

(.1.)—Foon.s 

(A.] 17.110. Williams. Prejiartttion of protoids from i 
groundnuts.* July 30. 

17,049. fialbraith uiid Ross. Table waters. 

Aug. 4. 

17.825. Dciitsehmami. Method of ohtamnig 

aninisl serum.* Aug. 8. 

(C.S.J 15,597 (1905). Zlindel-Doniiti, Prooess for drying 
foodstiills of vogetahle origin. Aug. 9. 

19,521 (1905). Holgate and .lessop. Process of 
treating milk to produce artiflcml human milk. 
Aug. 1.5. 

22,040 (190.5). Hunter. Preservation (in mevo) 
of cooked meats or other edibles in glass or other 
receptacles. Aug. 15. 

20,794 (1906). Clarke. Manufacture of an 

alimentary product. Aug. 16. 

(R.)—Sanitation ; Watbb Purification. 
lA.] 17.287. Bridge. Purifying ond sterilising water' 
by ozonised air and apparatus therefor.* 


(Aug. 81.1#0». 

17 342. Folters, and Guilleaume-Lahmeyer-werke 
A.-G. Electnoal sterilising apparatus. [Wer 
Appl., Aug. 1, 190ii.]* Aug. 1. , , J . _ 

17 767. O’Brien. Earth closets and deodoriser 
and disinfectant for use therein.* Aug. 7. 

17 948 Ellis and Slade. Process lor formmg ana 
filling bacteria bods and tanka for purifaoation 
of sewage, Ac. Aug. 10. v™,,. 

17 997 Evans-Jaokson (Oeaterreichischer Verem 
fur Oellulosc fabrikation). IToenss and apparatus 
for purifving the water usivl m factories. Aug. 10. 
1(I,177a (1905). Clark (American Water Purifying 
Do,). Method and ap)ittiatu8 for purifying water 
bv distillnlion, Aug. 9. . 

10,200 (1900). Declcrcq. Water purifying appa¬ 
ratus. Aug. 15. 

(('.)- Dibinkectants. 

(G.S.J 18.839 (1905). Power. Solid deodorisers or disin- 
lectants. Aug. 9. 

XIX. -PAPER. PASTEBOARD, Ac. 

17 701. Diddle (Koonilz EAplmling Do.). Anpa- 
ralus for imikilig eellulose vessels or receptacles. 

) 7 J 77 . Linfoot. Manifold paper and process of 
produi'nig Aug 7 

16.030. Si liloc'SHcr anil Si'hlotissiT. »Slcnmiug paper 
anil the like. Aug. 11. n i 

81)00 (1000). Mather. Manufocturo of oellulOBe 
from vegetable fibres. Aug 0. 

15 417 (1005). lAOokett and Baker. MeauH for 
iipplying size to jiaper during manubicturo. 

10.330 (iy0*'>). Milos. Oi’UuloBO derivativcH and 
proiiesH of making thetii. Aug 0. 

3211 (lOOO). Van don Bo8<*b and Muller. CoUnlose 

HiibstituU*. Aug. 0. ^ t sw, u 

0123 (1900). Sachsenroeder. Manufacture oi paren* 
ment-papor. Aug. 15. 

14,087(1900). Vittonot. Apparatus for manufaisture 
of artiticial silk. Aug. 9. 

16,078 (1900). lluole. Apparatus for manuiaeture 
ol iirtitioiiil silk. Aug. !•')- 

XX —Fl.N’K CHKMTrAJuS, ALKAU)1T)K. 

KSSENTIAI. OILS. AND EXTRACTS. 

17.107. Imray (Unslo Ohom. Works). Mamifaoture 
of carbamio aoid esters of tlie pjTogallol-l-J- 
dialUvl-ethers.* July 30. 

17,109.* Biiscii. TroeesH of rnnnufactunng new 
compiiunds of allmmintuds or protcids with 
bismutli Iodide or mercuric iodide. .Inly 30. 
17.32-f. Grelsch and Henning Stop)icr for ethyl 
eblorule and other volatile lliiids, Aug. 1. 
17,.573. Doldsmitb, and British Xylonite Co.. Ltd. 

Manufacture of camplior. Aug. 3. 

18,085. Dtoldsmitb. and British Xylonite Do., Ltd. 

Manufacture of ciimpheiie. Aug. 11. 

3222 (1900). Imruv (Farbwerke vorm. Moister, 
Lucius, und Biiimiig). Maiiiifactuio of formalde¬ 
hyde Hiilphoxvlates. Aug. 9. 

18,429 (1908). Badisebo Anibu und Soda Fabrik. 
Manufacture of eamphene. Aug. 16. 

XXI. 


(A.l 


(C.S.1 


PHOTODRAPHIC MATERIALS AND 
PIinCESSES. 

(A 1 17.966. Herbert, Photographic films. Aug. 10. 

(C.S.l 18,104 (1905). Davidson. Colour photography. 

Aug. 15. i 1 ■ 

2057 (1906). Hoffsiimmer. Process for making 
photographie papers. Aug. 9. 

XXll.—EXPLOSIVES. MATCHES, Ac. 

[A-l 17,414. Itosehke. Manufacture of safety 
explosives.* Ang. 2. - , n 

17.891. Wentfaliseh-Anhaltisohe Sprengstoff, A.-U. 
Nitroglycerine explosives. [Ger. Appl., Oct. 21,. 
1906.]* Ang. 9. 

[C.S.] 6289 (1906). Bichel. Explosives. Ang, 8. 
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.— . . . ... . 

: Ottsia] l^feM. 

mfilMIfi Of ’THE C!0AL-TAK<30W;R industry. 

RsfcSlIftAtlOjrs Tfi gt& WiLLUV PlRKlK. 


The meeting in oonneotion °with the international 
selection of the 50th anniversary of the discovery by 
William Henry Perkin of the dyestuif “ mauve,” took 
dace on Jtdy 2dth at the Koyal Institution in London, 
md was largely attended, among those proscmt being 
-ady Perkin, Misa Perkin, Prof. W. H. Perkin, F.E.g., 
dr. A. G. Perkin, F.R.S., and Dr. F. M. Perkin. Tolepams 
>f congratulation were received from a large number of 
cientific B04netie8 and dislingtushed ohemistH in different 
Mfcrta of the world. Prof. Moldola, F.R.S., Chairman of 
:he-Ditemational Committee, fwesidod. 

Prof. Mslpola opened the proceedings by offering 
he hearty oongratulationa of the meeting to the 
ounder of the coal-tar industry, on having lived 
■o witness the consummation of his labours, 
n offering him their best congratulations they 
loped that he might yet be smred for many years to 
continue those brilliant researches with which liis name 
>ad become assoomtecl during the later period of his life, 
[t was also a matter of congrattilation that they were able 
)0 refer to the retreat mark of distinotion which Sir William 
Perkin had received from the hands of the King. No 
nore appropriate meeting place <^(>uld possibly bo found 
mywhere in the British Imands than that hall, the classical 
lome in which, in 1825, Michael Faraday fii'st discovered 
>enzene. which was there on the table before them. The 
neeting which was held Isst February at the Mansion 
House had thre^ objects in view. iTio first was the 
lainting of a portrait of Sir William Perkin, theseciond 
.he execution of a bust, and the third (he presentntjon of 
ho remainder of the fund for the endowment of chemical 
esearoh in the name of Sir William Perkin. Those objects 
lad been fulfilled, and it was in tlie first place his pleasing 
luty, on behalf of the subserthers, to present the portrait 
vhieh had been painted by Mr. Cope (The chairman 
hwi unveiled the portrait, which represents Sir William 
?erkin in his laboratory with a skein of mauve-dyed silk 
n his bands.) The portrait, which was ultimately to 
leoome the proprty of the nation, would, they sincerely 
loped, remain in the possession of Sir William Perkin for 
iiany years to come. ITien thcro whh the bust by Mr. 
Pomeroy, of which the original would be placed in the 
ibrary of the Chemical Society, where it would act, as 
hey hoped, as a reminder of the long asHocuation of Sir 
fV^am Perkin with their society, and an incentive to all 
iriginal chemical workers in this country. 

Prof. !>. Kmil Fischkr offered to Sir William Perkin 
or his acceptance the Hofmann medal, which has 
leen awarded to him by the Deutsche Chemische 
fe^lschaft.* fhieaking in (German, lie said that for 
'WO decades the DeHts<.!he Qiemisohe i^cBcIlHchaft hod been 
>roud to have inscribed ujion its list of honorary members 
he name of Perkin. As the present president of the 
looiety he rejoiced to give expression to the heartfelt 
ympathy which was entertained for ll$ir William Perkin 
II the wide circle of <;lerman cheiuists, and to say how 
lighly they prized his achievements in advancing their 
oienco, and in creating a new branch of chemical industry, 
t was indeed a bold undertaking half a century ago for 
he lff#year-old youth to develop into a manufacture a 
lappy scientific observaUon of the practical value of which 
le nad oorreotly gauged the true importance, and thereby 
o create a new and special art, the ffouriBbing children 
i whloli should soon awaken both the surprise and the 
lelight of all who took an interest in colour. But bis 
ellow-woTkers had a still greater cause for eetonishment 
rhon, aftor 26 yean of eainost .and Bucoeegfui teohoiooi 
rork, m PeckiU M returned ^ ptuo soieuoe, 

nd pnsei^ed tfeett th^ methods which 

lad' weir. .Mibt ’Sakenijiv^ wvety ocgaaic 

ihemM Rwkia 


had aSop ttmmd idl utUmtion to the Utde explmiod. 
bottttdary hetwoeo^endstry and physics, girndi to 
the world a new aim valuable means of assistance for fhie 
solution of the problems of chemical structure, for all 
those distinguished aohiavements in the field of orgaidp 
chemistry the committee of their society had resolve to 
award him the highest marie of distmotion in its power to 
offer, and he was entrusted with ^he duty of handing to 
him the Hofmann medal, whioh commemorated the 
founder of the society. 

Sur William Perkin expressed his indebtodness to 
the German Chemical Society for the honour which had 
j been oonfeired upon him. Dr. Hofmann when in London 
I was constantly at the meetings of the Chemical Society, 
and when he left England ho realised the of such a 
> society in his own country. The firat volume of the 
i Journal of the German Chemical Society was very small, 
j but ite contemts were exceedingly interesting to tne coal- 
' tar colour industry, as it oonuined Graebe and laeber- 
^ mann^B paper on tho synthesis of alizarine from anthra- 
{ cone, a colouring matter which was now manufactured in 
j enormouH ouantities and had superseded the madder root. 

I the original source of alizarine. Again, the first pajper in 
; tho volume was Boeyor’a pajicr on the reduction of mdigo 
blue, and the continuation of these researches evratualiy 
i resulted in the artificial formation of that colouring mattw 
; also, and from the insight into its nature thus obtain^, 
i indigo was now being made in very large quantities sod 
taking the place of the naturally produood dye. He 
i realised the Rinduess which Germ^s hod always shown 
to him and his family. At the tercontenary oelebru^cdi 
i of the University of Wiirzburg. a good many yeam 
! ago, he received tlio honorary denee of Doctor of 
i Philosophy, and again, only this week, be bad 
I received a similar degree from the ancient University of 
I Heidelberg, given him iu conueotion with this juniW 
, celebration. He valued greatly tho Hofmann medal, 

1 cHtablished in memory of the groat man under whom he 
I studied chemistry, and from whom ho loamt so much, 

I Dr. Hofmann, by his enthusiasm and force of character, 
stimulated his natural desire for research, and helped 
to establish him in a course whioh he hod pursued 
for more than 50 years. Ho also greatly appi^ 
(uated tho action of the German Chemical Society in 
sending that medal by their president, one of Gerinanyh 
groateet chemists, from whose hands ho felt it an honow <(. 
I to receive that distinction. Before resuming his 5$^. 

; Sir William Perkin returned hearty thanks to alTconueotad 
I with that jubilee celebration for the honour whioh they 
I were paying to him. Ho could not say how much he 
I valued the gift of his portrait painted by so distinguished 
j an artist as Mr. A. S. Cope, and he felt sure it would also 
be greatly prized by hiK family and friends, and would add 
i much interest to his homo. They were ail proud to know 
! that it WAS eventually to bccomo the property of tho 
i nation. He looked upon that portrait as a very special 
j pirt which his countrymen had taken in ndoronee to tho 
I jubilee of the coal-tar colour industry. That was by no 
1 means the first time his fellow-countrymen had con- 
i ferred honours upon him. Some of the Universities and 
I learned societies hod on previous oocasionu done this in 
! recognition of his scientific and tocUniokl work, hut that 
! gift was certainly the crowning one, and he thanked them 
all most sincerely for the kindly and generous feeling of 
which that portrait was the evidenoe. 

Prof. A. Haller presented the X^voisier medal to Sk 
William Perkin, together with an address from the Bootete 
Chtmique de Pans. Bpeaklng in French, he said he 
regret^ that the president of the society was not able 
himself to brin^ these tributes of respect, but he had 
charged him with tho agreeable mission of presenting 
them. The Lavoisier medal was oflereii in recomtion 
1 of the fine work whioh for half a oontury Sir WtUiam 
Perto hsd done both in pure and applied chemistry, and 
in witness of the foot that he was one of ^e &tiit and 
most Ulustrioos of those who had applied chemistry to 
industry in modan tiines. 

, WaxiAX PSRXtN, in rcffiy, said Utet his chemical 
wu to, some extent iufiuenood by Ei^oh 

> * 
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Giiemiat«, among whom wore Prot* CftboujB, ^ 

GUi(ire-I>eT'ilie, Pa»teiir» Berthfilot, and Prof. A. Wurtfc 
Wkm jnaove wm first introduced the silk dyers to^ 
to it readily, but the cotton dyers and calico printers m 
this country did not seem at all boon about it. 441 ^ 
fVenoh roalwed at once the value of the for genera! 
pitfposea, and immediately applied it to calico prmting, 
with the result that frhen. the patterns came into the 
marhet a^l the other oalioo prlnt^ quickly followed suit. 
Am early m 1859 the 8 ociet^ Industri^lo de Mulhottte 
awarded him a ailvor, and later in the year a gold, medal. 
This locognation oi the importance of mauve was a great 
racour^ement to him, and ho had always greatly prized 
1 proud to add'to them the 

beautiful i^voisior medal, ana felt doubly honoured by 
reoemim the hands of so illustrious a chemist 

M Prof. Haller. 


Pr., CUito, oa behalf of the I 
Umilaetttren, r““* ""—“ 
llffitioh*C%emioaS 


>ie|y of 

Iloyal 8ooicty» and MiuDOLa, on beh^ of ™ 
CSiamSoal Society <rf X<oiidoih aJeo presented addresses of 
ooDgratolation. 


Sir WiUJAM Pfliuai!^ replied to each, and in reference 
to the address of the Chemical Society of London, said 
that the proposal of placing his bust, executed by the 
eminent sculptor, Mr. ff'. W. Pomeroy, in the rooms of 
the Chemical Society, was an honour which touched him 
deeply, as be had always taken keen interest in that 
Society, of which he liad oeen n Follow for 50 years. For 
17 years he was Secretary and for two years President. 
It was to that Society that he had contributed nearly all 
his own researches, end he looked upon it as a kind of 
scientific home. 


l>r. Luo BaxEszaKn presented a congratulatory address 
from American ohemists. Prof. I)r. Paul Friedlakpbk 
one on behalf of the scientific and technical chemists of 
Austria, Prof. P. van Romburoh one from the chemists 
of Holland, and Prof. Dr. H. Rup* one from the chemists 
of Switzerland. 

Prof. Dr. C. Duisbeko and Prof. Dr. Max DelbrOck 

f wented a congratulate^ address from the Vorcin 
utschor Chemiker. Dr. Duisberg said that, as manager 
one of the largest German colour works, he waft per- 
Bonally please<l to present the good wishes of the “ V'’orein,” 
seeing that he and hia German colleagues were now the 
i^dcners in the large ami extensive garden laid out by 
William Henry Perkin, 50 yoara ago, and as it was their 
lf>t to assibt in cultivating the young plant planted by him 
when he invented the lliwt aniline dye, mauve : and 
furthermore liex'anKe they in Germany were now gathering 
the fruits from the large orchard, full of strong niid mighty 
trees, which had grown up to full maturity within the past | 
live decades from the then small and dcln^atc plant. As 
heirs to the experiments made by 8ir William l^crkin in 
the year 185(1, th^ regarded it as their sacred duty to he 
present in the Englisli metropolis, most cordially to 
shake the hand of the ostcemod and honoured fore¬ 
runner in that particular scientific and UMhnical 
llranoh, and to express to him their heartiest thanks 
lor his OTeat fundamental achievement. He presented 
a copy hound in mauvo-dyod leather of a “ lecture ’* 
delivered last June at the general meeting of the Verciu 
held in Nureml>org by the distinguished doj/en of German 
aoientitic ohemiatry. Adolf vou Boeyer, “ On Aniline 
Dyestuffs.” After referring to the important work 
of W. H. Perkins’ fellow-countryman, W. Noel Hartley, 
in measuring the absorption of the ultra-violet light in 
the case of mimerous chemical uomfKiunds, and the 
valuable deductions made a.H regards the absorption phe 
nomena of organic comimunds, especially dyestuffs, and 
their Ix^aring upon constitution in connection with the de- 
velopmeiit of colour, Adolf von Baeyer concluded his h'oture 
with tbehc words. ” The key to the knowledge of the 
nature of aniline colours lies m the basic jirojwrties of 
the carbon atom. The unilinu colours which delight the 
e\’e have thus attained much more imfiortance to science. 
Their rays are the tondi which enlightens the path of the 
explorer in the dark regions of the interior of the molecule, 
and the man who lias lit the torch is William Henry 
Perkin.” Prof. Duiaberg added Umt about 3509 German 
ohemiHts, the momliers of tlleir V'erem, were pnwnt 
that day in spirit oelebrating with them that unique 
foatival. They sraoercly wisheil the whole coal-tar 
colour industry, and e8)K<ein11y the English organic 
ehomiual industry, prosperity and success. 

Prof. H ALLXK then presented, on behalf of the 8o< ii^t6 
Industrielle de Mulhouse, a medal and an address, staring, 
at the same thne, that the Society had elected Sir William 
Perkin an honorary corresponding member. 

Sir WiLUAM pHRKiVt in thanking Prof. Haller, said 
^at the first medal ho had received was from the sa^tuo 
•jlcioty. i 


Dr. K. Divbrh, in presenting the address fjvm the Fiadely 
of Qiemicai Industry, said that the IVesident, Mr. Kustace 
Carey, of Liver]x>ol, who was, to his ]irofoim<l regret, 
unavoidably absent, ba<l asked him, as being his immodiatc 
pi-ediMj:es«or in ollk^e, to present to Sir William Perkin the 
address from that Sociefv Dr. Divers then referreil to 
the fact that Sir William JVrlaii and hiniwlf, who were ol 
the same age, hail been lx»v‘* together at the same school, 
the (^ty of Txindon School, where ibev ha<l been each inspireil 
with the desire to become a ehemist fiy their ujastor, Thomas 
Hall, a pupil of A. W. Hofmann. They had both been 
examined in <*heniistrv by the late Sir Frederick Abel, and 
later on «ent to the ifoyal College of Chemistry to study 
under Hofmann, Hall having, in both cases, isaxunded their 
parents to let. them follow theii- bent and <levote themsi^lves 
to ohomistry. One diflemnee belwwn them had bwn that, 
in the (^ity of Ixindon S<'hool, Sir ASilliarn Perkin was 
alreaily Hall’s assistant behind the. hHitnn^ table, when he. 
himself, a yotw junior in hoIkmiI rank, was but one of thi' 
juvenile audiem'e. Another difference 'was that his own 
stay in the Koyal tkillcge of Chemistry was during the 
aeasion when Hofmann gave his last course (1851—2) in 
the lecture hall of the College in Oxford Street, vhei'ca.s 
Sir William J*orkiii attended a year later Hofmann’s lectures 
at the Iloyal School of Mines in jerinyn Street, with which 
the College of Chemistry had just lioon incorjiorated. Ihu.' 
it was that t hey lust siglit of one another, 011 leaving the (.'ity 
of Ixmdon Siihool, until hi« own i*etum from Japan. They 
hail both lieon iTesidont of the Chemical Section of tlie Britislli 
Association, and JhuBidont of the Society of Chemical 
Industry. These fw'ts must obviuuwly have great atgniK- 
canee to himself when lie had at that moment the gn^at 
ha}i))inosN to jfircsent that aildrcss, (ifty-fivi’ years after fhi y 
hml taken iheir hist steps m chemistry together. 'J’hn 
following is the text of the addiyas: — 

‘*K1R WILLIAM HENRY PERKIN. Kt., LL.D., 
D.vSe., Pii.D., F.K.S. 

The Society of Chemical Industry offers to vou it-s 
warmest congratulations on the occasion of the fiftieth 
Anniversary of that great event, niomenfoua both in 
ohemiual science and in the industrial arts, your epoch- 
making discovery of the first coal-tar dyestuff. 

** As a conHeouenco of that discovery, you were left free, 
at an unusually early ago, to follow any course your 
inclination might suggest, and in that freedom you have, 
to your honour be it said, unswervingly devoted your 
whole life to the proseoution of chemical reseoroh. In that 
career, your acluevements have lieen ho splendid that, 
even had it Ihmui jiossible to forget your discovery o£ the 
first coal-tar colour, these achievements alone would nave 
gained for you that eminent position whick you bold 
among ohemists. 

** Happy in the results of your own researchefl, you have 
the additional happiness oi your sorb following you with 
dsatmroiHhed success, in the work of extending the 
bmiD&ries of the soienoe of chemistry. 

** The fiooiety remembers with pleasure that at itsiounda- 
tion you were chosen one of ita Vioe-Presidonts, aid. that, 
three yooiH afterwards, you became It 

*be recofieotion of the yttu4(lmKU»ad^cd 

ft and recalls wRii RatiHfn/irinn. ‘tikaAk a«i>lv 



iU jott m* furtte nuk o< il» isro- 

:dC 7«iif uforic Ib ofanaiaal tediuMloBy. 
^i:;^T)uv» onW r«m»iBi te Cke So^ety, to^dny. »t l^lntvr' 
’ttimidl o^oTBtioB et the Jubilee ot the loiudetioa of 
the ooftl-tAf oolouri iuduitry, to do houutge to ;^our fveet I 
ai1amm«atfi ead high eheraoter, and to wiih you many ! 
happy yean of heuth Mkd aotiyity.'* | 

Busraoa Oabst, i 


July, 190e. 


Pr*MidffnL I 


PtOf. PuBOY FBAjrKLaMi} preaented a oonsratolatory 
address from the Institute of CbemTstry, Sir 
Thouas WauDLS one from the Sooiety of Byers and 
Colouriste, Prof. Smithbixs one from the University of 
Leeds, and Mr. J. W. Hstrs one from the Institute of 
Gas En^neers. 

Prof. Dr. Schultz prosonted Sir William Perkin with 
the doctor's diploma of the Technical Rooheohule at 
Munich. 

Scientiftc addresses were also ^ivon by Prof. Dr. A. 
Bbhnthsuh, Bireotor of the Badischo Anilin und Soda- 
fabrik, and by Prof. Dr. C. Libbkrmanh. 


Sir William Pkrhik, in reply to all the oongratulations | 
received during the day, then said :~I am glad that this j 
meeting is taking place in this institution, which 1 first | 
visited 54 years ago, and for several successive Saturday j 
afternoons sat up in that gallery an eager listener to some 
lectures which wore being delivered. I was a schoolboy 
of 14 then, and my old schoolmaster at the City of X^ondon 
School, Mr. Thomas Hall, to whom I owe very much, 
who WHS interested in mo on account of my groat liking 
for Hcionce, indunod me to write to that groat and good 
man, Michael Faraday, who was about to mve a series of 
Icittnres on electricity, telling him how muon 1 should like 
bo allowed to attend them, and he very graciously sent ! 
mo an order—Writton in his own hand—admitting me ! 
to the course. 1 little thought then that, in four years* ; 
time, I should be the fortunate discoverer of the mauve i 
dye, a product which in an indirect way is related to i 
Karaday^s scientific work, for it was in 1825 that Faraday | 
discovered benzene, which, us is well known, has been | 
the initial product for the production of aniline from the | 
oommenoement of the coal.tar colour industry, and, of i 
course, for the mauve. This fact also connects the | 
Industry with the Royal Institution, because it was in i 
this ImUding that Faraday by his rosearobes discovered | 
benzene. And further, 1 little thought that in a few j 
years’ time—May, Faraday himself would come ' 

te the Chemical Society, as he did. to hear mo give a ! 
lecture on “Colouring Matter Derived from Coal Tar," j 
and then encouriiged ino by his remarks. These were all | 
things that iiattirully never entered llie mmd. How 
imich less could I have di'oamed that 50 years after 1 
had obluinc<l the inaiivc X should be here at u golden 
jubilee celcbraiioi) of the discovery of this dye? And, 
iiioriMivfr, who could have formed any idea of the wonder¬ 
ful development of the coal-tar colour industry that eiusts 
to-day, sterU'd from such Hmall beginnings, but which 
through the researches of an army of soientmo men is now 
of such colossal mamitade? ^Vhen this year opened, 

I received a New Year’s card from my old friend 
Dr. Caro, whom 1 am delighted to see here to-day, in 
whioh ho referred to this year as being the ^Iden jubilee 
of this industry, and 1 thought it very kmd indeed of 
him to have remembered it; but I lltHe thought that 1 
shouM hear any more about the matter, and not until a 
al^rt time before the meeting whioh took place at the 
Mansion House was 1 privately told that something 
was going to be done, and io-day is the consummation 
of this “ something.” 1 feel, too, the very great honour 
which is being done me ; but what 1 ap|wec1ate most 
is that this jubilee celebration is an international 
one, in which nattons oh both sides the glolfe are taking 
pait. I do indeed feel greatly honoured by the gifts 1 
have i^eived and by the very numerous aJdi'esseB from 
the twmed and. other eocietaes. and also by the very 
idi^ ooDgrattdA^^ apeeches that have horn delivered 
l^«o Wh mniiiMt men, nod I do not know how 

to ei^esr ]|||^. and tegrot thkt has 


prevented me to them mote 

ladles and gmtlsmen, I feel that I cannot take ItK w* 
honour to myauW thMe are others whp deserve pleh 
of it» but are no Imiger with us. I refer to my late iktkef 
and brother. ■ They JoiTced me when this Indfuti^ nms 
first started, the firm known as Perkin Md Sons. 
My father, who was a buUder, was much disappointed 
wheo 1 took to ehemistry, as he wished me te be an 
arobitect, but nevertheless, when I obtained the mauve, 
he risked most of the capital he liad »3oumulated by a 
life of great industry in ouilding and started the worka 
at Greenford Green, evidently having great confidence in 
me. This was indeed a very noble act on hU part, for 
which I have alw^ays felt very grateful, for, had it not been 
fur this, I probably should not have been able to start 
this industry, as few would have been inoHned to under* 
take the risks connected with the manufacture of such a 
new and untried product as the mauve dye then was. 
My father lived about nine years afterwards, and for* 
tunately was rewarded W seeing the undertaking a 
suoce.sB. My brother, Mr. T. D. Perkin, who was expected 
to follow iny father’s business, heliied me in my first 
small manufacturing ojierationi before the works were 
commenced, lie afterwards oondui^tod the commercial 
part of the undertaking with great assiduity, and also 
took a practical part in the works with great suooeM, and 
we worked together harinoniotiHly for 17 years, ont^l th? 
works were sold in 1873- Therefore it will be seem^ 
what a great extent the oullaboration of my father irad 
brother hod to do with the early sunocaa of this industry, 
and oonsequeutly I feel that much of tlm honour so 
lavishly given me to-day should be accorded to them. 
It is certamly a very interesting coincidence that the 
president of the (/bomical Society should this year be 
Prof. Meidola, one who has had so much practical ex* 
porionne in eonuootion with the coal-tar colour industey, 
and has enriched it by his own disooverios of colouring 
matters, as well as by his researches, which have yielded 
much valuable information in ooimeotion with H)e soientlfio 
side of the industry. He has taken, I know, a most 
laborious and active part in connection with thk jubilee, 
and 1 thank him most heartily for all his kindness, as well 
as that of all others who have assisted Id this matter. 
There is one matter connected with this industry and its 
great development which is of interest, and that ia 4he 
immense amount of employment it has created for mbn 
of all classes, and, of course, especially for the wOTkkig 
olaeses. When one considers iw rauiifioationa and jw 
mfiueuce on other mdustries, it is diffioult to gauge 
but it is often a very plemiant thought to me, maa I am 
also very glsd to know that the oomt^t wd well-being of 
the cnifloyh of some of the largest works abroad are 
studied by the priiu ipals, and suitable dwelliims provided 
for ihcni. And. of course, tbc end I'esiUt of all our work 
sliould be the UuieHt ul inunkind. But when I look upon 
all the great rcMtilis that have been obtained chiefiy by 
the i’U!<;umuhited labuiirs of Hcieiitific inoa, both inside 
and iiutsiflc tlie works, and the nkill of those who have 
UHsiKted to carry out tlioir diKcuvcries. while I am thankful 
that I had to do with tbc beginniug oi this industry, yet 
1 cannot but feel bow bumble a part 1 have takmi in this 
matter, and how generous and kmd hU are in connection 
with this celebration in recognising luy early lalmuni and 
struggles. I might say much more, but I feel 1 most 
conclude. This manifestation of the honour you wish 
to do me, of the kindness and friendly feeling you have 
shown me. tliis gathering together of friends from far and 
near, some of thorn very old friends, is very ^aHf^ng to 
me at this jieriod of life, when the sun is dfioiini&g in the 
west and tho cveuing is approaching; and I cannot but 
ligaui reiterate liuw deeply ] feci all that has been done, 
and again 1 thank you most heartily. At the same time, 
when 1 look back on tuy life and consider all the way I 
have b^n led, above all I thank God, to Whom 1 owe 
everything, for all HU goodness to me, and ascribe to Him 
alt the juraUe and honour. 

Prof. Gbbbk proposed a vote of thanks to theChairman 
and Managers of tho Royal Institution, for the use ofwm 
theatro~-^the workshop of Davy, Faraday, and Mtdall, 
and the place whe^ Hofmann often leirttudd. It wm 




786 


OFFMAt 


thftt that oolebration should take place 

Thi# was heartily accorded, and the proceedinge ended. 

In t^e orening a complimentary dinner was given to 
Sir William Perkin at the Hotel Metropole. 

On Friday, duly 27th, the Grewiford Qroen Worke, now 
empty and tenantless, were visited. This was followed 
by a garden party, given by Sir William and Iwody Perkin 
at their residence at Sudbury, during which the visitors 
had an opportunity to inspect Sir WiHiam Perkin’s private 
laboratory. 

A smrtSo at the I^atbersoliers’ Hall, St. Helons’ Place, 
E.C., completed the intornatiunal celebration. 


INDUSTKIAL ALCOHOL AND METHYLATED 
SPIRITS. 


NbW KxOIAK ItlBOTTr.ATlONS. 


The Commissioners of Inland Revenue, in pursuance | 
of the powers vested in them, hereby nrcscrib© tlio 
meowing regulations which are to lie observed from | 
acm alter the let day of October, 1000:— I 

pAHT to ftpirilA oth'r than methylatiui H-pirittt. i 

L In taking account of thw quantity of spirits in the j 
spirit store of a distiller the offu-er mustr carry to the clelnt 
side of the account the quantity of spirits computofl at 
proof, which shall be from time to time duly conveyed 
into the store from the spirit receiver in the distillery, 
and must carry to the credit side of the a(;(;ount the ! 
quantity so computed, which shall have been sent out I 
under permit. ' 

2. There must he legiblv cut, branded, or painted with i 
oil colour upon the head of every cask in warehouse ' 
containing racked or blended spirits, in addition to the 
other marks rec^ired to be thereon, the word “ Racked ” 
or the letter “ R ” in the case of racked spirits, and the 
word “ Blended ” in the case of blended spirits. 

8. The manner in whidi -a permit or cortihoate is to 
be cancoUed is to be by w'riting in large letters in ink 
across the same the wom “ Heeeived ” and the day and 
the hour of the rew^eipt, or by drawing linos in ink atirosM 
the permit or certificate, mo as to prevent it from Iming 
again used for the removal of spirits. 

Part IL— .4 s to HpiTit!t rt'cciwd for nm in thr ar/i and 
mnnufactuim vndv.r Mertion K of fhe J^'inanrr Act 

1902. 

4. The allowance payable under section 1. Hubscc tion 1, 
of tiie Revenue Act, 1900, in ro8|M}ct of sjiiriis received 
lor use luider section 8 of the Kjnanco Act. 1902, shall be 
paid to the person authorised to r«c<*ive Uie spirits on 
nroduction by him to the Collector (d Inland Revenue 
lor the coileotion within which the apirits are authorised 
to bo jsceived for use, of a certificate signed by the officer 
who shall have taken occoiuit of the spirits* on receipt, 
and countorsigned by tlie suf)crvirt<»r of the district, wttmg 
forth the quantity of spirits at pnmf which shall Imve 
been so received. 

Part III.— -As to fnethylafed npirifn. 

6. AH spirits to he used fin* metfaylation must be 
conveyed under bond to the premises where methy- 
latioti. ie to take pfaee, and must there remain without 
alteration or change in the cask or package in which the I 
same are detivered until an aoconnt of the spirits has i 
boon taken by the proper officer of loland Revenue. 

6. An authcriiaed methylator must at the time pf 
wthylatioa mix with dlaaoluo in all i^irite than 




mofUiylated otiher than indusiriid methylated iHedrUa as 
dutned hy Revenue Act, 1^08, 4& addittra Ao dhe 
nMtfter preeoribed by seotion 1^ of the Spirits Aot, 18^, 
a qoimrity not less than three.4iif^tbs of 1 per oenh 
veauRH) of minors naphtha of a specific gravity of cm^ 
less than and the mineral naphtha ^ail before 

the mixing thereof be examiaed and appeoved by the 
I*rincipal of the Oovemment Laboratory, or othw officer 
a(q>ointed in that Ix^half. 

7. The account to be Slept by an authorised raethylator 
of any industrial methylated spirits and any mineralised 
methylated spirits prepared or received by him, and of 
the sale or deUverj* thereof, riiall be in the form# pro* 
scribed in tlio first and second parts, respeoHv^, of 
the first schedule hereto annexed. The methylator 
shall enter in the appropriate account daily, and at imy 
time when require<l by an officer, the quantity of 

i methylated ajurits made or roecivod.. anil the separate 
I quantities sent out. both in bulk and at proof, and ho 
must, keep the accounts at all times oi)eu for iiiS|>ection 
by any officer of Inland Revenue. 

8 . Essential oil or other fiavouriog matter must not 
^vithout the express sanction of the Conimissionors of 
Inland Revenue be addeil to or mixed with methylated 
spirits. 

0. Methylated M|)iritK may be removed by a maker 
of methylaUMl spirits from the place of inethylatioii for 
exportation under the following regulations, it? ;— 

(//) The methylator nmst give the ])roper officer 
12 hours’ written notice of Hh Itihmtion ^ exiwrt, and 
state in the notice tli<5 niirnbor of gallons to be exported 
and the time at which the ofliccr's a1 tendance will be 
required, which must l>e between the hours of 8 a.iu. 
and 2 p.m. 

(h) The quantity exported at any one time must not 
lie loss than 10 gallons. 

(<•) The spirits may be exTwrtcd in casks or other 
vessels, each containing not fess than 10 bulk gallons, 
or they may be exported in smaller vessels containing 
any luimlier of complete gallons, provided the vessels 
arc packed in cases or imckago.s containing not less 
than 10 bulk gallons eacli. 

(d) Tbc casks or vessels must be marked and numbered 
in the pres<'ril>e<l manner, and be aocorapanied on 
removal by a permit written by tlie methylator awl 
eudorsod by the officer. 

10. A retailer of methylated spirits luuHt not hcD or 
have in his iMissession for sale any methylated spirits 
other thau mmeraltsed methylated spirits, nor any inethy* 

I latcd spirits oontaitiing any cHsential oil <xt other iiavouring 
I matter; btit this regulation shall not prevent a retailer 
] of methylaUMl Hpirits, if duly authorised by the Doiu. 

I luissioneis. receiving or having in bis poHsession industrial 
j methylated Npirit^i for usi*. in an art or manufacture 
carried on by him. 

11. A retailer of metiiylated H|»iritH - 

(a) Must, not receive or have in his potwestflon at 
any one time a greater quantity of methylated spiriits 
fur sale than 200 gallons ; 

(h) Must not receive nietliyloted sjarits from a retailer 
of methylated spirits in a (|uantity exceeding four 
gallons at a time; and 

j (r) Must not soil to or for the use of any one peeaon 
I more than four gallons of methylated spirits at a 
' time. 

; 12. The account to be kept by a retailer of methylated 

, spirits shaH be in the form given in the Mcpnd aohedule 
hereto annexed. 11»e account is to be at ail times open 
to inspection by any ollicer of inland Revenue. 

la. A rfd^er of methylated spirits mipst not use 
methylated apiiits in any art or mam^fe^e carried on 
)ry Uin i^eas ho ha^ beon autj^seri W damhuMofiors 
(ri Ihhriid Hevonuo to do so. ^ 
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A iMnon who hw bMa tutkoriaad to teatirt 
nMlkftotw ({Mts for iiM io Mir att or uwnufa^re 
oontod oa bjr foni, whetlwr he holds or does not hhid a 
Ucenoe M a retailer of methylated spoits, must iditain 
all ssathylated apirita leoeivwi by him from an authoiised 
methylatoi. and in the manner directed by sabaeotioo 4 
of seetion 134 of the Spirits Act, 1880. 

16. A ret^lor of methylated, spirits, and a person 
authorised to teoeiTo methylated spirits, must on receiTing 
any methylated spirits accompanied by a permit, or a 
document in the nature of a permit, beep the permit or 
doeument and ifeirrer it to the officer of Inland ftevenue 
who first inspects his premises after the receipt thereof. 

16. The allowanee payable under section I, subsection 1, 
of the Berenno Act, 1906, shall, as regards spirits used 
in ut^ng industrial methylated spirits, he jmid to tho 
authorised methylator, nn production by him tu the 
CoBeotor of Inland Revenue of the collection in which 
the methylating premises are situate, of a certificate 
signed by the suiiervisor and tho officer who shall have 
witnessed the methylation, setting forth the quantity 
of spirits at proof wltieh have been used for that purpose. i 
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17. The regulations of June 16th, 1891, relating to tte 
raanufaoturo and mfo •{ sjhit^ sAd. I>»t of November 
17th, 1900, relatihg to permits ate hefmiy annulled as 
from September SOth, 1906. 

Dated this Uth day ol Aujfust, 1906. 

Signed by order of the Cominisaioneirs of Inland Heveaae. 

J. B. Mxaiuir Secretary. 


ALt'OHOL FOK IKDUSTBIAL PXJEFOSKS. 

The Kovenue Bill, whioh inoludee facilities for tho use, 
without payment of dtity, of spirite in arts and inonu- 
fttotures (this J., lOOfi, 397 —426; ib. 700) has received 
the Koyal assent. After having been considered in Com* 
mittee, the report stage nassea the H(»use of Contm,oBs 
without discussion on Jufv 27, and the Bill wira rekd 
a first time in the Boiue o! Lords on the same date. 
second reading was carried udthout dissent on JOfy 
and the third reading took place on the same aftenfoda*: 
Rules and regulations for the use of daty-free spirit 
' will be issued on October Ist next. 


/♦Vsf ScJwdide. 
First Part. 




Foem of Stock Aocjoukt op Industeial MsTUYLATan Spirits to b» K»pt ry aw Authobishd HaTHYtAToa. 


M__-_ _ __ 'Aulhoriaed Meth/laior. 

InduateiaUIethylaW Spkite Made ur j Metl.ylated Splrita Sent Out uf Stuck accomiMinied by a Pteirit. 


Date of Hooeipl 

fi(dk Strength 

(:}allon8 i 

or Mixing. 

Oiillons., O.P. 1 

at Proof! 

1 


1 

i 

! I 

i _.i 


Date of Send- 
hig (>Mt or 
Dolivyry. 


No. of 
Puriuit, 


Nuiiie of Porson 
to whom Sent j 
or Delivtmscl. 


Of What 
Place. 



Second Part. 


Form of Stock Aci'ottkt op MiwaBAUKsn MaTHYLAtai) Spirits to rb Kept by am AuTHonusn 9iKifiiYi«A7ag. 
M __ __ __ _, AiUharised Methylator. 

Miuoiulist'd AltfUiviuted Spirits Made or 
Iteceivod into Stock. 


Mineralised Methylated Spirits iSout Out of Stuck aooompuniod by a Ponoit. 


Dat<^ of Itoceipt 
or Mixing. 

Ihilk 

Gallons. 

strength 

O.P. 

Gallons 
at Proof. 

Dttto of aSond- V $ 

• it i. No. of 

ingOutor 

DoUvory. 

Name of Person 
to whom Sent 
or Belivcroil. 

Of What 
Flaw. 





. 1 

j 

_ 



Bulk 

Gallons. 


IStrengldil 

O.P. 


MU>im 
lat Proofs 


Second Schedule. 

Form op StociC Accocarf Ta ax Kept nv a Hbtau.br up Mbtrylatxo Spibits. 


Saquhiitkei. 


Ponait, 

! 


Aocoimt of Sales. 


Date.{Mo.of.i 

j 

Gallons . 
Bequisitioned 

JJate.1 

1 

h'rom What j 
Methylator 

Keemved. | 

1 

OfWhatl 
Place, j 

Gallons. Date. 

Full Name 
c/t Poraun to 
wbhili Sold 

(M What 
I’laee and 
Addrewa. 

Tmde or 
Occnysfioit.. 

GfallaAaaiid 
' nrietda. 
GlalMl'ifold. 



! 

L 

' 


t 

! 

1 



■ 

• 
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STUDIES OF BASIC CARBONATES. | 

I. Magnesium Carbonates.* j 

BY W. A. DAVrS, B.SO. 1 

The investigation of whioh an aeoount is now pven j 
was undertaken primarily with the object of explaining | 
the difficulty* which not unfrequently occurs in softening j 
waters, that when the amount of sodium carbonate | 
(or hydroxide) is added which should suffice to remove the | 
whole of the maKnenium as carbonate, practically none 
of the ** hardness^’ is destroyed, no niagnesium carbonate 
being precipitable at ordinary temperatures. 

At tne same time, the hope was entertained of gaining 
inlormation that would throw light on the formation of 
dolomite, MgCO^tCaCOa. This is a problem of which a 
M>1utiou has long been desired ; and now that it has been 
sliown, by the examination of tho core obtained, under the 
auspices cd tho Royal Society of Tx)ndon, by boring into I 
the coral reef in the island of Funafuti, that dolomitisation 
has taken plaoh to very different extents at ditfercnt 
depths (“Ine Atoll of Funafuti,” Harrison and Hons, 
London), it is more than ever domrahlc to discover the 
conditions under which calcium carbonate may hr con¬ 
verted into the double carbonate. 

At an early stage in the inquiry, it was nom^isary to take 
into consideration the hasio carbonates of magnesium ; 

results obtained were such that it became probable 
that the opinions wliich have long been hold as to the 
nature of the buaic oarbonates generally, not merely those 
of magnesluni, are erroneous in no slight degree. In tlio 
interest of tho analyst, as well as of the student of (jualita- 
tive analysis—to whom the formation of “basic” pre¬ 
cipitates 18 tlie source of much tribulation—it is desirable 
that clearer views should prevail than those which ar<^ now 
stated in the text-books ; this subject will )>e dealt with 
somewhat fully in the following pages. 

The formation of a normal carbonate is almost oonhned 
to the alkaline-earth metals—calcium, strontium, and 
barium. In all other oases a so-called ” basic carbonate ” 
is obtained. Tho production of such a substance is 
usually regarded as the oonsequenoe of the hydrolysis of 
the normal carbonate. Mondel^eff, for instance, in 
his **Principles of Chemistry” (1897 £dn., 1. p. 601), 
spoaldng of the baeic carbonate of magnesium, states 
t^t “ their formation shows the power of water to decom- 
^.»OM the normal salt.” The universal acceptance of such 
'J(k, view is apparently to be traced to Heinrich Rose, by 
r whom it was advocated in a series of papers, published 
In 1851 and 1802 (“Uebor den Einduss des Waasers bei 
ohemisohen Zersetaungen,” Pogg. Annalen, 88, 132, 417, 
597 { 84» 02, 461, 647 ; tt. 107, 304, 312; 86, 09, 279). 
Rw considered that water, acting as a ” weak acid,” was 
able to decompose more or less ooinpletoly the salts of 
l^e ** weak ” acid, carbonic acid. 

There has been a tendency hitherto to regard all the 
** baeio carbonates,” formed from any one metal under 
different condition*, as deffiiite compounds; indeed, no 
less tW 15 distinct basic carbonates of magnesium, 
eight basic carbonates of copper, and seven of r.inc are 
deecribed and formulated in Dammer’s Handbuoh. 

Qteat unaertainty hM existed, however, with regard 
to the basic oarlmnates of magnesium. The magneeia alba 
of pharmacy is a sulwtanoe of a verv indefinite and 
varying character. In Dammer’s Handouch the formula 
assigned to it is 4MgCO»,M^OH)|,4HtO; in Moissan’s 
“ 7Vait6 de Chimie it is represented as 

• Taken md. 
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3MgC0s,Mg(0H)s.3Hj;0; in the British Pbnmacopmia 
il$m it figures os 8MgOOa,Mg(OH)„4H.O; Rosooe 
and fichorlemmer (11., 247) are more explicit, and write 
[OH.Mg.COj.Mg.COj'Wg.CC^.Mg.OH] pius two or three 
molecules of water of oryetallisation. Brill (Zeit. anorg. 
(7hem.. 1905, 45, 275) has stated quite recenHy that when 
magnesium carbonate is heated between the temperatures 
of 230° and 610", no less than seven distinct basic car¬ 
bonates are formed; aud he not only assigns definite 
formulas to the several products, but ascribes to each a 
definite dissociation temperature. Anderson (Cliem. 
Soc. TranH.. 1906, 87, 261). after showing that the analyses 
of commercial varieties of magnesium carbonate cannot be 
reconciled with the simple formulie whioh are given in the 
text-books, concludes that the ” basic oarbonates are 
Bubstanoes of high molecular weight,” and assigns to the 
materials which he analysed complex formulie such as 

20MgC08. 21Mg(OH)B, O^HgO. 

Tho possibility that most, if not all, of the basic car¬ 
bonates are mixtures of several sul^tanoea docs not seem 
to have occurred to anyone hitherto. The only hint 
to bo found in the literature that such is the case would 
appear to be tbo description given in the British Pharma- 
copojia of magntem alba as consisting of “ amorphouH 
particles with numerous slender prisms intermixed.’’ 

Not only, moreover, have the “ basic carbonates ” 
of mapiesium been regarded as definite substances, but 
speoiai hypotheses have been brought forward to explain 
their formation ; thus Bodlander (Zeit. phys. Chem., 1900, 
S5, 31), in order to account for the abnormal pro))erties of a 
solution of magnesium bicarbonate, as compared with 
those of solutions of calcium bicarbonate and barium bi¬ 
carbonate, goes 80 far as to assume that the complex ion 
(MgC(^)n,MgOH', can exist, considering tins to be proved 
by the formation of a ” basic carbonate when the solution 
is warmed. 

GaNBaAi. Survey or Results. 

Decomposition of magnesium hydrogen catboytale in 
solution .—From the results obtained by Trow#ell and 
Reuter (Zeit. anorg. Chem., 1898,17,170), it appears that 
whilst a solution of calcium hydrogen carbonate, 
Ca(C03H)#, is stable at ordinary temperatures, a solution 
of magnesium hydrogen carbonate is only stable in 
presence of on excess of carbon dioxide; when the pressure 
of the carbon dioxide in the atmosphere above the 
solution falls sufficiently, decomposition sets in and 
crystals are deposited of a compound which has long been 
regarded as a trihydrato of magnesium carbonate, 
When equilibrium is established, each 
litre of the solution is found to oontain at 15" U, 1*654 
grms.. JIg(C08H)g, and 0*6410 grm., MgCOj. 

The conclusion arrived at, in the present paper, is that 
the acid cMbonate is not at first simply resolved into 
normal carbonate and acid, but that in. solution, at 
ordiimry temperatures, it undergoes hydrolysis iki the 
sense of the equation— 

Mg{COaH)a+HgO « Mg(OH)CCOaH)+HgCOg, 
a hydroxide-carbonaie being formed which may be 
regaled as a true basic carbonate. With the possible 
exception of the mineral hydromagnesite, this apparently 
is the only basic oarbonato of magnesium which there 
is any reason to regard as a definite substance. As the 
temperature U raised, however, the acid carbonate 
appears to undergo alteration in other ways than that 
which is here contemplated (comp. p. 794). 

Magnesium hydroxide^oarbonate dihydraic .—The con¬ 
clusion that the compound which hiui Mtharto been 
regarded aa the trihydratod carbonate, is 

in reality a dih^drat^ hydroxide-carbonate, is based on 
the fact that this salt loses only two-thirds ^ its water, 
ei^er when heated in a dry state at 100^ in a current of air 
or when boiled with a liquid such as xylene (b.p., 187’’), the 
remaining third being expelled only at a much higher 
temperature and always togetiier with some carbon 
dioude. 

The hydroxide-carbonate diliydrsfte if formed as sole 
pfodnet when solutions of hyefirogen ttMtgiiuin oarbonate 
arf heated at temperatons tint fiTni^piij); flfT It is also 
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pi'odvoed wbeo tke onB&uy “ baMid ** prodptt^te, wluoh 
la fomed m addii^ tilkalhie o^rbonste to a solfHon 
of magnesum salt, is left ia contact with a solution of 
oarbon dioxide or of Mtaasium hydrogen carbonate, 
and, therefore, when the precipitate h merely in 
ooDtaot with its mother liquor or when moist precipitated 
m^neeium hydroxide is exposed to carbon dioxide. 

The sttbstanoe obtained by these method must be 
supposed to be a hydrated polymeride of the compound, 
MgfOH)CO^H, sa it is but very sparingly soluble in water 
(to an extent equivalent to only about 0‘8 grin. MgCOa 
per litre), whereas solutions can be obtained containing 
about 3 grms. of dissolved HO.Mg.OO^H per litre (and 
therefore supersaturaUtd with respect to the ordinary 
form), either by the careful decomposition of tlie bicar* 
bonate or by tiie action of water on the ourious variety 
of the normal oarbonato discovered by Kiigel. 

Mn^neaium carbontUe, (MgCOsln.—At least two such 
substances are known, natural magnesite and the carbonate 
obtained by Kngel by beating magnesium ammonium 
oarlwnate at 13<^—140'* in a stream of dry air (Oompt. 
rtwh, 1899.229,598); this latter is remarkable on account 
of the readiness with which it becomes hydrated, ** slaking 
AH easily as lime and l>eing converted ultimately into the 
dihydrated hydroxido'carimnate. It dissolves in water 
more readily than the latter snbstatioe, giving a solution 
containing about 2 grms. of MgCXlg per litre; but the 
solution is not stabm, and after a short time deposits 
crystals of the dihydrated hydroxide • carbonate. 
Magnesite, on the other hand, is insoluble in water and is 
not aSooU^ to an appreciable extent by boiling with water 
or with ekqueous alkaline carbonates. 

It cannot bo supposed that either variety of the normal 
carbonate represents the fundamental molecule, MgCXJ^ ; 
at present, unfortunately, no method is known of deter* 
TnltijilL the degrao of polymerisation attained to in such 
■ 

ufticitn, and dolomite, being ieomorphoue, 
am ijrubalH^ tiolyinerio forms of the general ty^, 
(M"C0s)«, in allof whioh ii has the same value. Magnesite 
and doiomite should, therefore, bo as resistant to the aotion 
of water as is oaleium carbonate; this is found actually 
to he the ease, no ohange whatever taking place on boiling 
them either with water alone or together with alkali. 

^f»Verf magne»iwn carbonates^ —The so<oalled ** double 
salts,*’ represented by formula) such as— 

Mga)„K.a),,4H,o 

Mga)„KHC0„4H,0 

MgCX)„Na,CO., 

whioh wore first nl>tained by Dovllle (Ann. Ch. Ph., 
IhCil, iii., S3, 86) by the action of potassium hydrogen or 
sodium hydrogen carbonate on preoipltated magnesium 
oorbonate, are to he regarded as, respectively, normal 
or acid salts of magnesium hydrogen carbonate; they 
may be represented by such formula; as— 

(CO,K „„ f C0,H 

i aijK i CK^K 

Reynolds (Chem. Soc. Trans., 1868, 78, 262) has shown 
that a nnmbor of such normal mixed salts oan be 
prepared by preeipitating a oonoentrated solution of 
potassium oarbonato with the approraiate metallic acetate j 
well-defined, orystaliine, mixed salts of potassium with 
tiie nsetals, bismuth, caleium. oobalt, copper, iron, 
magnesium, manganese, nickel, and silver, have been 
prepared in this manner. Beholds appears to have been 
the first to reoOTnise the existence of suob mixed oat- 
bpnaies. Arnold has also recently pmnted out (Bor., 
,41; il73) that neatly all preeijutated oarbonatee 
^ soluble in an excess of the Aal! oarbonato used as 
MMpltau^ , , 

'■VSiKa salts, having a considerable degree of sdlubifity, 
are Aimed ,m adding a oan,tic alkali to a soiution of 
magiMnm bicarbonate, thus*;— 

3(«(OOi|Hl,-tMapH«Ug(00savOC!,%d-%O. 

. Mg(OQ»H),+i!NaOa-Mg{COj|Ka),-l-S®,0. 

Ho '.scAd it;stpMUtad’'hiiMi*^tiie. Sointimi is'.Boated rto a 
«IU(m'<AtoaipeaKi«i of 
aoeoinpoaW gfTe."»im to 


very different products, according to the conditions. 
The acid salt, 

gives rise initially to magnesium hydroxide-carbonate 
^hydrate, 

I ^Na I +3HsO=Mg | j .2H,0-bNaHOO, j 

whilst the disodium salt deoompoaes in two ways 

1 w’X I ! +Na,CO. 

“8 1 rojNa } ■b2H,0=Mg(0H).-r2NaHC0,. 

giving magnesium hydroxide-carbonate (or its dihydrato) 
and maguesiuiu hydroxide, the iiroporUons depending 
on the conditions. By heating it in boiling water or a 
solution of sodium hydroxide, the hydratea hydroxide- 
carbonate is further changed, giving a mixture of 
nesium hydroxide and tnagnesiuin nydroxide-oarbonati. 

Decomposition of magnesium hvdroxide'CarbonaU 
dihydrate by *«gen -Whon crystaUine magnesium 
hydroxide-carbonate dihydrate is heated with healing 
water, two actions take place simultaneously, the product 
consisting of a mixture of anhydrous magnesium hyoroxide 
carbonate, OH.Mg.CO^H, and magnesium hydroxide; 
if the boiling be oontmued duriug but a short period, 
some of tho original material remains undeoomposed in 
the mixture:— 

“8!TO,Hi*2HsO=M8{^Hi+2H,0 

Mgj^H \ +H,0=Mg(0H).-bH,0-fC0,. 

After boiling during about half an hour, the change goes 
on very slowly, as a coating of magnesiam hymroxide 
is formed which protects the orystati. When a solution 
of magnesium hydrogen carbonate is boiled, at first a 
precipitate of crystals of the hydrated hydroxide- 
carbonate, Mg(0H)(^H.2H20, is produced; ttaoe this 
undergo^ deonmp(»ition as the boiliim is continued, the 
ultimate product is similar to that tormed on heating 
crystals of tho compound with boiling water, namely, 
a mixture of unchanged substance with anhydrous 
magnesium hydrozide-oarbonato, Mg(0H).00sH, and 
magnesium hydroxide. The mixed ohiu'aoter of the 
product is shown by its appearance under the microscope, 

Basic carbonates of magnesium .—The eubstuiee 
obtained, at the end of an hour, on boiling a solution td 
m^nesiuin hydrogen carbonate, having a oonoontntinfi 
equivalent to 11*1 grms. MgCO, per Utre, is represented 
by the expression 0‘319Mgu03,2^(0H)|,l'2Hs0y qr, 
roughly, SMgOOs.MdOH)^,3*5^0. Judging from their 
appoaranoe under toe microscope, such lubstanees, and 
iimeed all varieties of the basic carbonate, are not dafioite 
salts but mixtures, in all oases, of the three compounds. 
H0.1^(X)3H, H0.Mg.C03H,2H8(), and Mg(OH}, M 
varying proportions. -m 

l^be extent to whioh magnesia alba difiMs in oom)^ 
sition, according to the manner in which it is propored* Is 
not sufficiently recognised. Thus, its oomposttton nliay 
approximate to that remosented bv the expression 
3—4I^O„Mg(OH),.8-fffl,0; or ratio, MgOX; 
Mg(OH), m»y be nearly that of unity—for exainpw. 
20MgC()3.2lMg(OH)„fi2H,O (compare the aoalyiet omb 
by Andsnon, 2 m. ail., of commercial varietiea of mapnealiun 
carbonatel.. When prepared with cold aalntwnt of 
lodluin carbonate and magneiiium sulphate, the air-dried 
product haa the oompoution 4MgdO,.lWOH)a-12%f) 
(Rose). Thai thia toMtaooe eonaiata amoat entiruy 
of a mxtare of dihydrated h.ydroxide-oarbonata vim 
Imbpcid* In the praportiona 4(OH.Mg00,&3%0) i 
Mg(OHh if ahovn, however, by iia behaviOot traen wid 
at 100°) Mtb aroduet beino then of the oompotition, 
4lb|00,,M^^),,41I.O, that is to say, a mixture of 
Ha(OH),, at would be autioipatad 
frofii HW ttm t^t, whm diiw at 100°, (he oompound, 
it emvarted into the anhydnmB 

hydroxide-bli^iaiate. 
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so‘Oallod ** bauio carbonates can be 

obtained by two methods: (a) hy boiling a solution of 
magnesium bicarbonate durU^ a prolongea period or by 
boating magnesium hydroxide^osrbonate dinydrate with 
boiling water; (6) by precipitating a solution of a magne¬ 
sium salt with an cukaline carbonate. When the latter 
method is used, a basic carbonate may be formed even at 
ordinary temperatures. In such a case it cannot be 
supposed that the water acts on a simple magnesium 
carbonate which is formed initially, converting it into a 
basic product, if the important fact be borne m mind, 
which was first elicited by Fritzsohe in 1830 (Pogg. Ann., 
183(1, 37, 314), and afterwards confirmed by Favre (Ann. 
Ch. Phys., 1844 [iii.], 10, 483; Jacquelain, ihti, 
1851 riii.l. 82, lOfi) and Rose (Pogg. Aim., 1851, 
84, 465), that if the basic precipitate which is formed on 
mixing solutions of magnesium sulphate atid sodium car¬ 
bonate be left in contact with its mother liquor during 
s^eral days, it changes completely into the crystalline 
dihydrated magnesium hydroxide-carbonate, *()H.Mg. 
CC^H.SKol^. In other words, instead of tho normal oar* 
bonate or iiydroxide-carbonate being decomposed by water 
at the ordinary temjwrature and converted into a basic 
carbonate, the so-calbni basic carbonate can take up carbon 
dioxide from the solution—which contains alkali hydrogen 
carbonate—forming a substance of the empirical com¬ 
position of a normal carbonate, (MgCOa.SHjO), the 
product so formed being affected only with ^extreme 
slowness, if at all, by water. 

When an alkaline carbonate is added to a solution of a 
roagnoeium salt, the first product is a mixed carbonate, 
formed according to the equation,— 

2Na(;:OaNa 4-MgS(\ = Mg(COaNa)a 4-Na,S04 ; 
but, except in tho most ouiiuentrated solutionN, this at once 
undergoes more or less complete hydrolysis into hydroxide- 
carbonate and hydroxide. The so-called basic carbonate 
which is formed is therefore a mixture of these substances 
in woportions, which vary within wide limits os the 
conmtions are varied. Every alteration in the conditions 
tends to modify the composition of the product: thus, 
Rose obtained products to which be assigned the following 
formulsQ:— 


1. 4MgC03,Mg(0H)8,nH,0; 

2. 4MgCOa.Mg(OH)8.6HoO; 

8. 3MgC03.Mg(0H)9.6H,0; 

4. 2MgC0*,Mg{0H)8;2H20. 

The first was prepared by mixing equivalent quantities 
of magnesium HuJphato and sodium carbonate dissolved 
in three parts of cold water; the second, by using tho 
solutions not and boiling the liquid; the third, by sub¬ 
stituting potassium for sodium carbonate, and boiling; 
the fourth, by using more dilute solutions than in toe 
third case. 

Judging from the great variation in their composition, 
it is probable that the basic carbonates of metals gener¬ 
ally, aot only those of magn^ium, are in most cases 
mixtures. 


yiV Evidence svpportin-g the foregoing exjilaiuition .— 
i'^teiouB ohservations which wore formerly inexplicable 
ii^y interpreted without difficulty in the light of the 
'raplanation which has l>oen given of tho manner in which 
basic carbonates are formed. 

1. Tho foot that it is possible to obtain either a normal 
or a basic carbonate without varying either temperature or 
concentration, as shown by Fritzscne, Favre, &c. (comp, 
above), 

2. fact that solutions of magnesium sulphate and 
potasalum carbonate of suitable concentration can bo 
mixed in equimolecutar proportions without giving rise 
to a precipitate (Bose, Pogg. Ann., 88 , 435). This is clearly 
because a soluble mixed carbonate is formed, according to 
tho equation Mg80*+2KaOO,«Mg(CX)aK)2+K8SO4, and 
is prom that the first interaction is not Qiat express by 
the eauarion— 

MgSO* -f KaCOj -MgOOs 4- Ka804. 

As the proportions used are In tho ratio, M^Ch;Kf€0|, 
1^ jof magnesium suUate la unaffeotso* From tht 
Black onwards, {Mgthefda alba, 1756) it hha bAon 
ilBimtly observed that oh prc^pttafw| a 

alkaline carbonate a dmeidmine propoetkm of 


thft^magaeaimn remains in sdutioft, and » onlv vemoved 
by <^rinual boiling. The explanation of this iaot ttow 
obvious. 

X In many oases, it has been shown that the poeoipiiate 
whioh is at first formed, on adding an alkaline oacbomte 
to a solution of a metallic sidt, contains mote or lees 
admixed alkaline carbonate. 

(o) Thus. H. Rose has stated (Pogg. 

Ann., 1851, 84, 461) that when magnesium sulphate 
dissolved in ten parts of water is mixed with 2 mol. 
propcxrtions of potassium carbonate, dissolved in a similar 
quantity of water, and the precipitate is separated after 
24 hours, but not thoroughly washed, a product is obtained 
containing 11*6 per cent, of potassium oxide. The sub- 
stanoo prepared by Rose must therefore have consisted, 
to a considerable extent, of the mixed carbonate 
Mg(C03K)2,4H20 previously isolated by Deville. 

(b) Cop^r .—On adding an alkaline carbonate to a 
solution of a copper salt, basic carbonates arc precipitated 
which vary widely in composition, according to the con¬ 
ditions under which they are prepared: ultimately, 
copper hydroxide or copper oxide is obtained. Rose's 
analysis (Pogg. Ann., 1B51, 84, 466) shows that the blue 
precipitate, which is at first formed on adding a solution 
of potassium carbonate, owes its blue colour to %te presence 
of a GOttsidorable proportion of the blue mixed carbonate, 
Cu(C 08K)4. or hydrates thereof (compare Reyndds, 
loc. cit.). When the blue precipitate is stirred up with 
or washed with water, it at once loses its blue colour, 
becoming m-een. until, under favourable oiroumstanoes, 
the so-called green basic carbonate, CuCOh,Cu(OH)2, 
approximating in composition to malachite, is obtained. 
Whether this substance is a true basic carbonate remains 
to be determined. On adding an excess of alkali car¬ 
bonate, the precipitate again Incomes blue and dissolves, 
giving a solution of tho blue mixed carbonate. 

Considerable difficulty is experienced in quantitaUve 
analysis in washing many pn^cipitated carbonates (for 
example, alno carbonate) free from adhering (in reality 
ooinbmod) alkali. It is clear that the alkali will cmly 
bo romovod on washing at a suitable tomp<M:ature, and 
with sufficient water to decompose the mixed carbonate 
present in the precipitate. The signifiitanoe of this fact 
will be appreciated on reading Rose's papers. 

4. If tho conditions be such as to prevent the formation 
of a mixed salt with an alkaline carbonate, a normal 
carbonate is formed in the case of metals which i^inarily 
give rise to basic carbonates; lead salts, for instance, 
give more or less basic carbonates when precipitated 
with alkaline carbonates, but when a current of carbon 
dioxido is passed into a solution il lead acetate, nearly 
pore lead carbonate. FbCC)}, is ditamed, whatever Xuty 
be the proportion of water (RoiB, Pogg. Ann., 1851,04, iQ). 
Obviously, the basic oarboniate of lead cannot be formed 
by tho decomposition of the normal carbonate by water. 

Praclical applications.—Tvfo important cases in whioh 
the foregoing views receive a practical applicatiun may 
be referred to :— 


1. Softening of magnesian wafers.—When oausrio Soda 
is addea to a very dilute solution of magnesium bicarbonate 
containing 5—250 parts “MgtJOj” per 100,000, only a 
soluble salt is formed, either JagfCO^HlCC^Na or 
Mg(CC>8Na)j, according to the proportions used. Tho 
solution remains clear until heated sufficiently to decom¬ 
pose the soluble mixed salt, when a mixture ot magnesium 
hydroxide and hydroxide-carbonate is precipitated. 
It the original solution contains less than 56 parts 
MgCOj ” per 100,000, no precipitate is formed 
the temperature is raised to 90^. Indeed, it iV impossible 
to oompetely soften magnesian waters containing small 
quantitios of magnesium sulphate, chloride, or bioarbt^te 
by means of oilier sodium hydroxide or oarlNMUfto, 
unless tho temperature b^ above 6^. The diSoulty 
that is often experienced in practice in softanisg sdoh^ 
waters is undoubtedly a oonsequenoe 4^ foeSmtiogp 
of stable a^ed alkati carbonates (d nagniiiphitt, WMb 
tbe ^ ^ 

^ pm ^ 
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w fivi> w«oitttfi». , (*to uwunt of 

carbonate ^oiniBg m wJufioB does not 
oxeoed 3 parte per lOO.OOa 

H jnHaanmn ear- 

aonnte^ ird!^ a« atd maffne*ia.~bt tM»pio^ the 
oMrftrt regulabon of temperature is emential la order 
twt the mixed carbonate may be formed according to 

wre^ ol tbn Mtion by keeping the temperature below 
^ f5<>oimg, and m«o to maintain oarboti 

n ‘ wui'’®*,*-.. *®®® S»l*borg Werke Neu-Stasefurt., 
D.R.P., ]4J,40b, U3,408; 1901, 143,696, Zeit. 

angow. Chem., 1903, 16, 730.) In deoompeaing the 
mixed carbonate, it i» cither gently heated with an exoeaa 
of water, or it la mixed with magneiiium oxide, which aeems 
to combine with the carbon dioxide of the potaaaium 
oiw oarbonati! at a teiiiporatiire not exceeding 
1 a“e e®i!,®i holvay Werke, b.R.P., 1901, 136,329 ; 
w • either oaae, potasiiiam carbonate ia 

obtained together with inagueeiuni hydroxide-carbonate 
amydrato. If a low ttviipBrattire be maintainod, all the 
mn^oeRium is soparat^ from the mixe<l carbonate ati 
hydroxidO'Carbouiite; if the temperature rise, a “ baitic ” 
o^rbonate is jfroduced. 

formation of rionmd airhonalca and exceptional co»- 
(Wion» gimng rise to Insic tulphates.—it would appear 
that the production of a normal carlionate is associated 
With a predominating tendency on the part of the simple 
molecule to tindery polymermatton. Ana the aulphates 
of the thrw metals, barium, strontium, calcium, are the 
least aolubte ftulphates. a fa(5t doubtleas to be attributed 
to polymerisation. Most sulphates are easily soluble in 
water and probably poHscHs—at least in solution—a simple 
atructure; the s|>aringly soluble calcium sulphate 
(awhydrjte), strontium sulphato, and barium sulphate 
are probably polymorlsed sulphates of the typo (M^'SCtln. 
Fbe lendenoy to polymerise so oloarlv shown in the sul¬ 
phates extends to the oarbouatea. It is still uncertain 
(compare Ar/iuni, Physikalisohe Chemio dor Krystalle) 
what arc the oonditions determining the formation of 
oalcite and aragonite on precipitating a calcium salt with 
an alkaline carbonate; it is clear, however, that the 
two substanops con only differ in the complexity of their 
moleculea. Such a view would help to explain the 
Mouliar, indetinito steges which are usually manifest 
during the precipitation of calcium carbonate, a more 
or gelatinous, colloidal form l^ing first produced 
which only Iwcomes crystalline after a time or when boiled 
With water. 

Maguosium hydroxide carbonate is soluble not only in 
solutions of alkali oarbonatos, but to some extent in solu¬ 
tions of magnesium sulphate, la this case it is probable that . 


ft mixed salt, e.g.,Mg.4oJ> Mg, formed in eolution. 

Such an assumption is not improbable considering the 
extraordinary tendency of magnesium to give mixed 
salts, such for oxainple. as kainite, MgSO^.Ka.SHteO 
(perhaps 0 lMg,S 04 K, 3 H 2 O). A mixed smt of tliis 
type nught be decomposed bv water in several wavs, 
givmg 

(1) OH.MgCO^H-l-MgSO*; 

(2) Mg(0ft)a+MgS04+a)j,; 

(3) A true basic sulphate, thus 

Mg<?ir^>M« 

(jHH -*f'Oi! + HjO + HO.MgSO,.MgOH; 

(4) A basic oftrbonftte-siiliihate 

X. A HC0,.Mg804.MgOH, 

+H,0 -► or 

^ SOoH-Jlg.OOi.MgOH. 

or ft mixture of these. Compounds of the type 3 and 4 
l^irti not been isolated in the eniiB of magnesium, but Bose 
(Up. 0*.), under eertein conditions, obwned by the sotion 
of alk$li carbonates on a scdntloA of coiiper sulphate* 
(«} a basSe copper sttlpMof fWobitio sulp^ carbonate, 
j *1*0 ,to a extent 

m’^iidmeckfiB nlf nrrtsuiidhsin »:4tem»sft 


and TOtteMdm ohloride. In the light of tlio preeedite 
rteUlte, it migr h, tag^ted that a* sm^ ormS^ o 
K8p*.Mg,00,K. 

OMgC&K, la formed, owing to oocurrenoe of nyeh^i 
mlwraotioins, sueh os,— 

MgSO, -I- KaC0,ijK80*. Mg-COsKspOH-MgCOsH. + 

KjiSO^,. 

It is probable that the salt. KS04Mg.C0,K, iiformed it 

i^lddwl "* *’ ****P^»^)«* ’*'**®“ IMtaesinm earbonait 

18 ftddotl to an excess of magnesium sulphate in a soIuUoB 
containing much potassium sulphate. Such a salt mlahl 
pve rite, according to the conditions, to magnesium 
hydroxide carbonate, magiioemm hydroxide, bano mag. 

or basic magnesium potassium eulph^, 
i.>n.Mgo04K, or to a mixture of these snlMtanoes. 

EXPICRIMKNTAL. 

Fom series of experiments are diSetibed in the 
following ftcoount. The first relates to the deeomporitlon 
ot magnesium hydri^en earbonate in stdutions the 
Biwond to the behayimir of tlie magnesium carbonates 
mth water and dilute alkalis; the thinJ to the nedure 
m tile te-called basic carbonates of magnesium; uid 
tho fourth to the decompOMition by water and alkali of 
the magneeium sodium carbonatee. 

I.—DxcOMrosmoN or Maonesium Hybbooek 
Cakbonxte i« Solution. 

Preparation of the solution.- -At the outset of the inquiry, 
traces of alkali were found to cause a wide Tariation m 
the rtmults; siieeial iirecautiona were therefore taken £ 

I preparing the solution of the hicarlwnate. Ordin*# 
j magnesium carbonate contains sodium carbonate, wid^ 

I cannot be removed even by repeated extraotk® wdth 
I boiling water. The following method. Sowevte, idtt- 
: mately gives a solution of magnesium bioakbonatle wUeh' 
does not colour a Bunsen flams yellow, Couiteerdal 
purihed “ orystal ” magnesium carbonate !«, bei^^udtk 
j sucoessivo large quantities of water in a *#o-Btt* Jbna 
I flask, each time during about a quarter o< an hour; it il 
thou converted into bicarbonate by passing carboii 
I dioxide (purified by passage through no#dered potassium 
1 carbonate, cotton wool, and two or three washmg flad '■ 

I into about 7 litres of Water, in which about 180 grms. 

I the sohd 18 suspended, contained in a large hard 
bottle; the rate of dissolution my, bo inoreas 

- passing in the gas under pressure. V(%en nearly i 
( solid is dissolved, the solution is filtered and then i 
I posed by boiling: tho liquid, containing prao^L 

- the alkali, having been doeantod from the preciApun, 
ft fresh quantity of water is added, and tho solid iSw 
oonvertod into bicarbonate; if necessary the treatment 
may bo re{ieated. 

Decomposition experiments, between 26° and 68“ C.—The 
solution of magnesium bicarbonate which was used oou. 

l'*'^ (“19-81 gr«E. 

Mg(CO,H)2 per litre); usually, carbon dioxide in exMSE 
of that required to form the bicarbonate was pressdt to 
the extent of 2 or 3 per cent. The amount itt the sttiok 
solo^tion was never allowed to fall below that cortespoD^g 
with tho proBonoo of tho wholo of tho moaiMMian 08 
bicarbonate. 

°M®ei aimed ot was to asuettaintheaotBsl aauni&t, 
ot different teUiperotures, of magnesium bioarbimato and 
magnteium earbonate in soIUtioB. at the moment wfaMt 
crystals of the empirical oomposition, MgC0,.SB,0, bags* 
to separate from a solution containing orioinalty oaie 
bioarbonate. All tho experiments were made m the sain* 
way, so as to be oomparaWe. In order to exclude aUcaH, 
Haski of Jena glass were used throughout. About 66 o.o 
of the solution of magnesium hydrogen osuhtmte was 
intrMwed into a long-neokod,' round-bottoMed ^k, 
oapable of oontainin* 10(1 e.o., and heated as qniokly as 
P«w>™. oral a smaff flame, to the tempwature required 
docowposiion. The temperatoro waa 
-VtJuumometor reaSng to 


)ioh waa. kept immaaied 

ae deeoibnMttS 'tM' MniA 
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the evolation of p;as. As the manneir of shakit^ is an 
important factor m regulating the decomposition, special 
care was taken to ensure uniformity in this respect. The 
temperaturo was maintained constant to within 
Directly the first sign of a crystalline precipitate became 
visible, the time during which heating had l)een effected 
having been noted, th<« solution was rapidly cooled under 
the tap, in order to prevent further precipitation, and 
niteredL By means of a standard pi]>ette 25 c.c. was 
measured into the apjiaratuH in which the total carbon 
dioxide was estimated, and another 25 c.c. was titrated 
with standard acid {1‘065 iV/10 ilCl), using methyl 
orange as indicator. The operations were carried out 
as quickly as possible. 

Method of eetimaiiny carbon dioxide.'—ln order to ensure 
complete expulsion of carbon dioxide from the portion of 
the liquid used fur the analvsiK, the following metho<l was 
adopted :—The 26 c.c. of the solution of bicarbonate was 
measured into the round-bottomed. 100 c.c., flask, A, 
conneoted. as shown, with the small distilling flask, B, 
and the U-tubes, (' and D. C contained calcium chloride, 
and D was iiHed lialf with calcium chloride and half with 
numice impregnated with anhydrous cop)>or sulphate, 
into A, was introduced Od grm. of thin * alummiuin 



umings; the rubber stopper was replaced and ehlor- 
hydrio aoid (3 c.c. of acid, 1'2, dilutM with 2 o.c. of 
water) was added, gradually and as required, from the 
thistle funnel, T—a screw clip, S, serving to regulate the 
addition of acid. The oarlKm dioxide was absorbed in a 
potash bulb, £, of the remarkably efficient type,de8oril>od 
by Wet*^ (Ber., 1903, 86- Ittl). A guard-tube con¬ 
taining toda-Ume was attached to K. <;)are was taken 
to regulate the addition of aoid, so that the carbon dioxide 
was evolved slowly. When all the acid was added, the 
liquid was ^adually warmed, to cause the alumiuiuin 
to dissave In the aoid. The hydrogen thus generated 
not only drives forward the carbon dioxide, but expela 
the greatar part of that dissolved in the water. Finally, 
the uqnid was gradually raised to the boiling point and 
kept in ebullition during about 15—30 seconds. After 
botling. a U'tubo containing soda-lime was put in place 
of the thistle funnel, and air aspirated through the whole 
apparatus. The flaak, B. served os a condenser to prevent 
steam passing into the calcium chloride tube. C; for it 
may Mt suMtituted a piece of thin-walled glass tube, 
about 2 ins. long, sloping upwards, and drawn out at one 
eqd, so a# to pass through the stopper of 6ask, A, and 
conneoted at the other with tube, C, by means of a rubber 

tamtan mast not he w» thin as to dissolve rapidly 
M the temperatore. Almnisliiin pow^ canaca be 


stopper and a of glass tube. To boil the liquid onoe 
is usually sumoient; but for safety the boiling and 
aspiration of air should be repeated. The aluminium 
serves two purposes: (1) it ensures the rapid expulsion 
' of carbon dioxide dissolved in fiaak, A : if H be not used 
I the liquid has to be boiled several times ; and (2) it causes 
! the liquid to Imil regularly. Several teste mode with pure 
i oalcite, to ascertain the degree of accuracy, showed that. 

I using 25 o.c. of liquid in A, and weighing 0'25—0*30 grm. 

I carbon dioxide (as in the experiments in Table 1.}, the 
probable error in the carbon dioxide weighed does not 
I much exceed 1 part in lOOO. 

I Rtfodts of exptritmntt .—Table I. summarises the 
j results* obt^ned at different tomi>oraturo8 on docom- 
I posing a solution of magnesium hydrogen carbonate, eon- 
I taining 1107 grras. MgUOj per litre. 

I Note. —26 o.c. of the original solution —61 *.6 c.c. of a<‘id 

I (1-006 iV/lO). 

I * Example of an actual experiment showing methiKl of 
1 calcDlatlon 

1 T«mp.=29®. Time until flrat sign of proetpitatton was 

i observed «6S mins- 

t 26 c,o. of filtered ducomposed solution required 61*20 c.e. 

! of 1*065 jy/10 acid and gave U*2700 grm carbon dioxide. 

61*20 c.c. of acidr36l*20 x 1*066 x 0*0022—o*l4»4 grm. carbon 
dioxide. 

-* Half-bound *' carbon dioxide-0*2700-0-l434»0-]260 grm. 

; carbon dioxlde.j 

.-.In 26 c.c. of soluUon, MgiCOaHla-2 x 0-1266 x - 

I 0*4212 grm. 

In26o.c.of solution. Mg00» = (0*2700-0-25.32) 

44 

0*0322 grm. 

Correction for OH.Mg.COaH, 2 HbO separated (oalcuiated as 
MgOOi):— 

26 o.c. of the original solution, before deoomiiosition, neutralised 
61*6 0 . 0 . aoid. 

MgOOt equivalent to 61*&-61-2s0-3 e.o. of acid has 
; i>eon preolpitated, « 

t.r.asO-ax 1*066 x0*004218=:0*00186 grm MgCOa. 

Whence HgCO» in solution whon crystallisation began m 
0*0322 •f 0*0018 grm. 

Mg(COiH)a per litre 3«0-4212 x 40=: 16*86. 

MgCOi ,, «0*0886x40« 3*34. 

Mg(0O,HW ^6 - 

MgCO, 1-84' ' 
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Tabim n. 

Sa/e of formation of MyCO,, from M^(BCOt)^ , 


Temp. 

*0, 

! 

HgCO. 

per litre. 

Time In 
mins. 

! Rata In gnat. tUCOm 
per Utra par ntfn. 

2S<0 

1*20 

82*0 

1 (H>15 


29<0 

1*84 

68*0 

1 0*Qf8 


•84*0 

1*80 

84*0 

! 0>453 ' 


•87*0 

1*71 

21*0 

1 0*M1 


•38*0 1 

2*21 

lO'S 

I 0*115 


44*0 1 

49*0 ! 

2*02 

1*82 

5*76 

3*6 

1 0*851 

1 0*^ 


54*0 j 

1*00 

8*5 

1 0*040 


&8*6 1 

1*27 

1*75 

0*7M 


• 03*6 1 

3*08 

1'26 

S-47 



' Average of Oirtw exprtimento. 

Table II. »how« tlio rate at which mameaium hydtoxida 
carbonate (oaloulated os MgCOj) ia formed iMm IBM- 
ueBium biearbonote at different temimratnrea. 

STam-pla at 2!i° C.—^Time before aeparation 
^ 82 minutee. Total MgOt), formed = 1 -20 gtma. per i 


Kate of formation 


1-20 


fiats a/^ /vrmafums/'J^fii^ 


g 2 --0-015 grm. MgCOj per mlHu 

jior litre. 

The roBult* given in the tables are plotted in to«r 
j enrvoa. 

Curve /. ahowB the amount of OH.Mg.COaH in aoluticm 
I (calculated as MgCOj) when OH.Mg.OO.H,2H,0 lUm 
i ao-callod trihydrate, MgCOj.SHjO) begins to %nw«M; 

I The curve thus reprosouta the apparent 8olubility,At1i» 

I various temperatures of 0H.Mg.C'0jH,2H,0 inMmaU^ 

I of the biuarbonate. 

Curve 11. gives the raUo, at the same 

instant for different temperatures. 

Curve III. ahowB the time of heatiofi required before 
(srystals of 0H.Mg.C08Hg2H^0 begin to Mpuate lloitt 
IJiu bicarbonate solution at different tempM-atuns. 

Curve IV.Rhovte the rate of formation of 
from the bicarbonate. ^ 

Inter^ri'iation of reeuUe .—The crystalline raodaets 
separating at ail temperatures between 25^ ana 70^ ia 
the hydroxide carbonate dihydrato, 0H.Mg.008H.2Hfti(i, 
which is perfectly homogeneous under miorosem 
(Photograph I.) and never contains “ basic ’* ctfboiutt^v ' 


Tahle I. 


'■W 


Jldation existing heturen and Mg{/I<'()ri)^, at romnieneepienf of eeyaratian of 


Time ’ 
in Temp, 
minutes. ' (‘. 


82 

58 


f.e. <»f 

i‘oe6 

A'/IO odd' 


Carb. 

diox. 

weighed. 


MgCO#i)(*r 
litre of 
solution. 


84 

85 
38 


£2 

18 

82 


101 

101 

io( 

Sf 

H 


ij I 


‘I 


25 

01*4 

0-2720 

MS 

0-0)8 

' 1-20 

17-12 

29 1 

01'2 1 

0*2700 

1-29 

0-053 

1*34 

16-85 

1(4 I 

61*2 

0-2044 

1-716 

0*063 

! 1*77 

16*10 


00-86 

0-2638 

1*67 ' 

0*110 

1 1-79 

16*18 

84 

60-7 

0-2618 

1-76 

0*116 

1 1*86 

JO ’9^ 

37 

01*0 

0-2030 

1-76 

0*090 

! 1*85 

16-97 

37 

ftl -8 

0*2668 

1-50 

0*030 

' 1*60 

16*4 

37 

00-0 

0-2660 

1-68 

1 

0*106 

1-69 

40-3 

30 

00-4 

0-2558 

1 2*10 

0*20 ! 

! 2-30 ! 

15-2 (i 

so 

60*76 

0-2587 

! 2*00 

0*135 

8*13 : 

15*5 

SO 

61-3 

0-2588 

j 2-17 

0*036 

2-81 ; 

15*3 

44 

01-4 

0-2610 

i 2*00 

0*018 

i 2*02 i 

16*66 

40 

61-10 

0*2630 

1*76 

0*072 

; 1*68 

16-03 

54 

01*25 , 

[ 0*2670 

1*53 

0*045 

i 1*58 

16*44 

54 

60*6 j 

0*2652 

1*46 

0*16 

1 1*62 . 

1 16*40 

68*5 

00*75 

0*87011 1 

I'M 

0*185 1 

I - P 75 i 

16*98 

08*6 

01*8 

' 0-2486 < 

2*«6 

0-030 

' 9*00 ! 

14*0 

e 8*6 , 

60*0 

0* M 84 I 

2*66 

0*106 

i 2*96 1 

■’ itl 

'«3*» j 

1 

61*0 . 

. 0*2446 1 

8*80 

0-0 V 8 1 

^ S'ftO j 


MgCOi 

per litre 
separated. 


ToUl 

MgCO, 


Mg(HCOs), 
In 1 litre. 


MgiHCOi). 

MgOOV 


14*8 

18*6 

y>09 

9*U5 

H-&6 


8'e4 

10'86 

905 


6>«0 

7*25 

8‘di 

7*74 

6‘80 

10*i0 

11M2 


18*38 

4<«5 

4»T5 

4*1 


Average MsOOisnl'i 


ifgiHOC 

Time»3i mla. 

Average 
Kg(H< 

S™-*ia»to,v 


isf-n 


1 Avetagf M*C0»=1'89 
Ratio >,UhU 

mUh 




'lit 
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BepWattod M Fpund 

' i. ar. Mgo. 29 > 78 iCo,. 32 - 71 . 

It 70“. MgO, 29-43, COj. 32-4«, 


CO^ 


M«0 

COb 

Meo 


Hatio 

1-mie 


= 1-102 


ni. TS'. MgO, 23 - 68 , 003 . 32 - 07 , ^ 1-086 

OHT.MgCOj.aHsO raqiiiron MgO-2‘J-l(l, 
00.-31-79, H»0 = 39-0.6. l-018( 

AK three proHufits contain HliKhtly more M|j: 0 arul OO;, 
■ than oofteapotid with the fonmila, OH.M^.CJO.H, Init 

the eon^tatiuy of the ratio ahows that thin in due lo 

« alight loaa pf water. Von Knorro (Zeit, anorg. Chern.. 
tftOS, B4b 200) has also observed that the finely tUvideil 
“ toihyArate,*’ MgCMJa.tiHgO, loHea a little of its water 
at the ordinary teinj)eraturc. That H<'tually the Haino 
crjutafline variety of thosah, OH.Mg.COyH/iHgO.wiparatcH 
at 70^ a* at 5^6'^ ih apparent on examining the oryntaiH 
under the iuicrut*co|K*, f>oth in ordinary and in polarised 
The fieculittr changes in the “ apparent solubihfy ” 
of the earbonate seen from Curve T. to occur in the iicigh- 
bpurhood of 311" and cannot, therefore, be aitri billed 
tH> the formation of diflerent hydratt^s or crystalline 
varieties of the salt. Curve JV., on the other Immi, shows 
that in the interval from 25® to «0®, three distinct Htages 
olW h .be tractMi in the decomj>ottition of the bicarbonate. 

®Pe, as follows: — 

/. 26" —37".—The Curve I. of “ apparent *’ 
nolilbiltty is in reality a curve of suiK^rsoluhility; all 
the points on the curve represent amounts of MgCOg in 
solution (1*2 to 3*1 grms. |>er litre) far exceeding those 
corroaiionding with the Holubility of the so-eallcid tn- 
hydrate, MgCOa.311^0. which Hei[>arates. According to 
Aimrhach (Swit, Klectroohomic, UM)4.10, 101) the sohibility 
oeii^Oa.3H| O, expreasod as MgC(X|,iB about, 0 73 gnu. 
pilr Hire itt 26 , and diminishes as tera{)erature riseH. 

I't VfQald appear that between 26" and 30® two changes 
are taking place, viz., the following: — 




+ «»«*»• 


.111 which » oomparativiily aolubln »n<l, jM,rlu»ps. ,«implo 
■‘fiWMOiide-carbonato in produced, mid » second, in which 
Wh hydroxide carboimto itndorffoes polyinoriantion: 

nMg<f!”y-h Aq - -s(Mg0U.(X)3H.2H30). ./3 

Mt all pointa, when aopnration begins, the solution may 
hl^iegMaed »» aaturnted with (OH.Mg.COjH.UHsO). but 
twit gwturgted with the simpler, less complex form, 
OaMg.CXJsH. which is being produced rUrectly from the 
bidtrbonate. The yariatioii shown in Curve 1. as regards the 
aasauat of MgCOa in solution at different temperatures, 
may be leearded as duo to there being different amounts 
of thosimphiform.Oli.Mg.COaH, in solution at the moment 
when oiyatals of 0H.Mg.C0,H,2H30 begin to se|iarafe. The 
faot wp to 37“ the amount of MgCOj in solution at 
th®^, Woiaanit ojl Mparatiou of crystals increases with 
may: bo intorprtded by osHuming. that rise 
of wv^pbratixre accelerates the change, a, more than 
iti„ docs Both changes occur comparatively slowly 
betwaen 26® 37®, so that the bicarbonate solution has 

bo bo heated dnrio^ iatorvaU varying from 82 to 21 mins, 
(see Table IJ[.) befpre solid begins to separate. The 
gentle of Curve IV.. between 26" and 37". shows i 
that in.,tm8 interval the actual rate of decomposition of ! 


the tsicarbcmale In ooky slightly infiueneed by tempera- 
tUfft. 

ij Region II. 37®—58*6®.—At about 37", a sudden change 
in. the direction of Curve IV. occurs, showing that a new 
kind of decomposition of the bicarlionate is setting,in; 
the slope is atoejier, indicating an increased rate of 
decomposition. Ourvo J. shows at the same time a 
! gradually docroosiug ainount^of OH.Mg.COofl in solution 
at the moment when crystals of ()H.Mg.C() 3 H, 2]^0 begin 
U> separate. It would appear that the decomi>osition, y, 
of the bicarbonate, which sets in aialiout 38®. produces, 
not the soluble formdH.Mg.CO^H, hut thoj>rohably more 
: polymerised form (OH.Mg.CO^H.‘2H^())» airectly. It is 
, difTieiilt to roalise how this occurs, but probably several 
molecules of the bicarbonate take j)art simultaneously in 
' the action, thus:— 

! iiMgfCOjHlB-f n.HsU->(.Mg<Jj’,*^j^)«.2iiHsO.. .y. 

The low solubility of the iTystals having the com¬ 
position, 0 H.Mg-C 03 H, 2 H 20 (lu's.. about 0*7 grni. j'Kjr 
1 litre) would point to a considerable degree of pofvmorisa- 
\ tiiui. Between 37" ami 6H'6", the three changes, a, /&, and y, 
t am probably occurring simultaneously ; the slope of the 
' (.’urve IV. and the constant diminution of the amount of 
MgCOg in solution at tlio moment wlien crystals ^gin to 
I separate (Curve I.) would, however, indicate that the 
cliange, y, more and more predominat<is as the temperature 
: IS raised. A “ lagmay occur in the beginning of the 
' change, y ; tliis would account for the values obtained 
between 34® and 30® on the Curve 1. If such a “lag” 
could be provontod, the Curve T. would probably follow 
the course marked by the dotted line, MN. 

Region III. Above 00®. -Between 6H-5® and 03'6®, 
another and, as it were, explosive dt^composition of mag- 
' nosium hydrogen carbonate sets in ; the result of this 
; seems to (>o the direct formation of the soluble hydroxide- 
; earbouate, OH.Mg.CXiaTl. for the amount of MgCf^ in 
j solution, at the moment crystals begin to separate, increases 
I from 1*276 grm. per litre at 68*6® to 3*09 grms. jw litre 
. at 03*6®. Thoro is nn enormous increase in the rate of 
decompoHition of the bicarbonate, ("urve IV. becoming 

almost vertical. The veloiuty of the change, f -- ’ 

sufficiently great to cause a separation of 
(lH.Mg.CO 8 H. 2 H 2 O in IJ minutes. The 
occurring between 68*6® and 03-5® are probably-. 


;e, at 63*6® is 
of crystals of 
changos 


Mg* 


,-(X).,.OH 
OH 


-MgCf. 


OH 

'0.ill 


+ CO, 


• An »Ml0,y m»y b« tmovd betwMn «tti!h , hydrolvit, ol 
nugnMlam blMrbonat, nad tl» dMompcitlon by wfttvr of tho 
atlMMn ci mMonlum bromide and Iodide (Meiuebtltkin, Bull 

f*inc ■'"**" *****' ’ 

IUIOO,]|»|,A«-)-X,0 -4 X«(OB).0O,H.Aq.f H.eO,. 

* 


«M8<::tio”H+Aq-*(OH.Mg.CO;,H.2H20)„../J 

Above 03“.—-The hyclrolysoe, a and y, aro negligible in 
eomparieun with the deoomposition S, 

Magntaium hydroxide-earlionaie, OH.Mg.OOaH.—The 
foregoing reeulte ehow that the action of water on mag, 
neaiuin hiearbonato ia initially one of partial liydrolyaia, 
giving rieo to MgOH.COsH ; the actual product being 
the dihydrale, OH.Mg.CO,H,2HsO. Thia subetance doe*- 
not lose water wliou boiled with absolute alcohol 
(b.p., 78”) during houra; at 95“the rate of loan liegins 
to bo apjirodablo, and at 100° the product, OH.Mg.CO,H, 
la obtained on heating until the weight hecomoa constant. 
Kvon at 110“—116“ water is loat comparatively slowly; 

2 grms. pf 0H.Mg.C0aH,2H,0 losing 26-48 per cent, 
(constant) of its weight in 18 hours when heated in a 
crucible at 110“—116 . At 126® the loss of weightoocurs 
more rapidly, but does not (unless the heating is vary 
lt'^(Ofl^CO g**^^*^ required for the formation of. 

At 1^“, 2-000 grms. loat 26-46 per cent, (constant) (n 
4J hours. Theory for loss of 211,0=26-04 per cent. 

Sagmeslum hydroxide earbouate can also be obtained 
from the dihydrated salt, Mg(OH).C0sH,2H,0, by boiling 
the latter with xylene (b.p., 136“—188“) and distilling oB 


• Broloassa bw|UBg eg OB Ug^ia at lU- dutliit senMl 
Mrton^Sde * ddwmPWtten. acoomiianled by loss of wstti 










' :1^ M 'iMt'lltt 'H k Ijl' 

ffletie (460 gwO* a&d:the4a^#li^»«^r dUtiUed lro« 
-the Holifi, uotA It no ]6ij^ oarries water with i^; 
diatiUatijiin ia go r6g\tlA^ ag to be oontiiraott<: dhiiiii 
$1 lum; the amount of xylene then remaining ui^stillen' 
befaig about 76 b.c. The higt 100 o.c. of xylene paseing 
OVerebouUJ be perfectly limpid and free from water. The 
cryet^g remaining, after hwng heated during 16 minulOH 
In a stream of air at ISO'’ to remove traces of xylene, gave 
MgO«vS9‘97. C02'---42'36, HgO=- 17K57 percent.; oaieuUted 
for Mg(0H).CO3H. Mg()-39'8ft, CK)^*=^43-06, HcO-17-68. 
The product has lost a little carbon dioxide, probably 
owing to slight decomposition by water; the niialvstH 
oorraepondH with a mixture Mg(OH).G()3fl4- 

0-030Mg(Ofl )2. Calculated: MgO - 30*02, COo 4 2*27, 
^HfiO IBS 17*82 per cent. 

It IB remarkable that the hydroxido-carbonato rotoina 
the external crystalline form of the dihy<lrate 
0H.Mg.C03H.2H2(), from which it is prepared, cither 
by heating in the dry state or with xylene. When 
examined under the microscope, however, it is seen to 
differ from the dihydrated salt (Photographs I. and 11.) 
by allowing strintlons running IcngthM'ise along t!jc faces 
and smell blowholes ” from which steam was probably 
oinittod (sbe Photograjdis III. and IV.). The hydroxide- 
carbonate would thus appear to he psoudoiaorjihous with 
its dihydrabi, but it is to be observed that the optical 
properties of the latter do not appear to be destroyed ; 
the crystals of MgfOHl.dO^H, when examined between 
crossed Nicols. appear bright against a black ground 
(Photograph V.): l*hotogra]»h Vl. shows a crystal of 
the dihydrato. ()tr.Mg.(X)3H.2Fl2t>, under similar con¬ 
ditions. 7'Uc exlrnction is in botJi substances straight. 
It would appear that we arc dealing with one of iJioso 
caseg in which loss of waU^r exeroises little influence on 
cryatalbne shape; us, for instance, in passing from 
Na20r04.lOH«0 to NagCrO^,41120 (Arzruni, Physik. 
Chemie der Krystal), p. 270). 

11. Maunksium Oarhonates. 

fe. For the jiecnliar properties of Engtd’s variety of 
MgOOa, see (‘ompt. rend.. 1890, 129. 698. Tt is easrlv 
convertible by water into (.)H.lV!g.(H)3H, and therefore 
can be decomposed by boiling with waU-r giving mag- 
nesium Iiydroxide. 

Miigth'fiifr, {Mg('();|)«, cither crystalline or massive, , 
is not changed when boded in a state of tine jKiwdor with 
water or alkaline (‘arboiintes, 

CVy«/<i//i«c.—Ongiiiul Hubstamr eoiiliimed Mg(>--47*60 ■ 
jier cent. Polled two hours with water, MgO- 47*31. 

Jlfassiec. Origiiml solistanee contained MgO —49*3 ja-r 
cent. After boding two hours wdh water. MgO.-4H'9. 

Crytfiallini'. -Poded two hours with A’/lb jiotnssium 
carlionate, MgO = 47*4 per cent. 


tlx. Tub So-cau.kj) “Basic *’Maunbsium Carbui»ate.s. 

Brill (Zeit. anorg. Ohem., 1906, 46. 276) considers that 
a Berios of seven distinct basic carbonates arc formed, 
between the hmipcratures of 239'’and fiKP.when niagnesiuin 
oarbonate is heated, and attributes to em-h a ticlinite 
(liBSbOiatiou ttunjieraturc. Tlio fact tliAi he worked with 
a “ hy^oscopicmagnesium carbonate, Iiaving the 
oompOttitioQ, MgrXla.'illgO, however, deprives bis 
resinte of teal significance as examples of the “ disso- 
Oliatidn *' of magneHium carbonate ; Inc jiroseina'i nf water 
prpf<)UDdly modifies the dcfompoaition of magnemtini 
carbonate. Brin’s materia) began (owing to the presence 
, dlt Wgter) to '^iSissomate “ at 23(P. Magnaaite does not 
water \mtlld05'’ (Andersofi).^but'0)i4|tw9^m hydfoxidc 

, --- --— -—r-,,? ^ I ,v«w.-r 

* n tit« water Is not.ix^jMived llf thia way, K ottaolgi the 
iwtlMxMe oarbonato and .stviw riee to a WadudlNaailtslil^ ftwih 
|Mnwi|tnri hardnuUde, ftMtor to emupoBUMhite gbIauMid by * 


Li llie metlM^ «do{^ U 3-^49011^ 

|. "the cwbfloate, icontained in e>jpl*tttHtOrMiia;affipP 
I ft% by roeiuM of « Raraaey buRMt, in « JeM 
tioR tube, 0 ins. by I in., ihrough-whioh a 
; wa« slowly pasBod. The water md 
I formed were absorbed, respectivdlyy ^ a Wd^pM dMp 
I chloride tube and Wetxel potash bul^ M 
. combustion. The decomposition was 
I within 20—40 minutes ; during the Isgt 
largest possible flame obtainable with the 
was need, and the decomposition was conriW^ 
an end when, on stopping the current of ait, 4 
did not pass forward into the bulbs durin|[^hQ;^j|tiii^P 
The x*ercentage of magnesium oxide WM 
Igniting, to constant wei^t, in a muf&e 
0*6 grm. of the carbonata. A cheek tm 
the analyses was obtained by ascertaitlhig 
HUin of the porueiitages amounted to 100. Iz t^mNpiil 
analysed was at all hygroscopic and, therefore, 
weight whilst being waigheJ in an open boat, 1 ^'mH 
was slightly modified. Tlia subatanoe was Welgh^ln 
small corkixl glass tuba, about ^ in. diameter, 
the com bustiou tube, being fKiured against a plug 
placed about in. from the end connected 
weighed calcium chloride t ube : the combustion tuM^ 
i hen gently aliaken so as to distribute the powder ^Mil| 
and ensure that the whole of it got heated. BeiiW^i 
smAlvsis, it is, of course, m^cesBary to pass dry air 
(he heated tuba to cxiK'l all moisture. ^ 

FormfUitm of the salt, Mg.OH,COjH,2H20, hpfle 
Modium rarbonatc on magne.Mtum. svlphate.-^old tf^^kkl^ 
equivalent quantities of sodium carbonate and 
Hulphato. each disHolved in 16 part-s of water, were si1l3R 
ana the “ basic ” precipitate first formed left wi^fi 
rnothor liquor. Alter four days, the preoipitatid^ 
ontirely crystalline, and contained BfgO—29*!ZS 
(air dried.) The mother liquor after standi?^■ Sly 
months gave a further crop of needles, winch 
gave MgO —29*26. Calculated for Mg(OH}.(^s}£^il||li 
McrO —29.19. The experiment clearly shdws tny 


gave MgO —29*26. Calculated for MdOH).(^s}£d||^ 
MgO —29.19. The ox^ieriment clearly shdws tlfm 
“ basic carbonate cannot bo produced by tiio dhlM 
position of the hydroxide*oarbonate by water 
ordinary tcmjKirAture; the crystals separated 
mother liquor were in euiitact with water 
! slight excess of alkaline carbonate during iBriH 
and yot contained magnesia and carbon dioxide 
1 ratio corresponding with a normal oarbonftte. ‘ 

The following ex)>erimottt shows that pure wsIt^H 
from alkali, is practically without aotiem on 
bydroxide.< arbonatc dibydraU* at the oi^inflary 
; lure. About 1 grm. of the sjjeciaUy puritiod mateiiliCfl 
i left at 18^ for three weeka with 160 o.c. of distlBw^M 
i in a wcll-utoppercd Jena flask; at the end of thistlM ^^ 
' solution was pcrfecriv clear and the crystals tralit{i|H 
and unchanged. After about one month, hownviM^*;! 
. crystals began tip stick to the glass and to llhow 
' where they were in contain with it; a thin film odhiydtoril 
. began to form over them. The deooihpodti<m m 
with the glass is perhaps caused by the gloss - 

Effect of boiling iht nail, OH.Mg. 00 fc’!l^ 3 Hi 5 (^^li 
j water .—5 ^‘ms. of the erystallinO salt, CdnijM^|batri^^ 
; needles, was boiled witli 325 c.c. of water & 


luid dried,’*Product II. The remainmg naifribfl^llf 
solid was boiled with liquid during^O minutoft, ' 

heing kept fairly constat by adding wator as 
Product III. Product I. reprewnta the •flfeot;W ‘ 
water during 15 miouttoj 
. IL>Qf boiUng during 30 mihntos, .gsid 
resqH.of with water durinyK diMi iioiri^Vl 

ing^toMa gumlnariBes 

dried. . , 








>•284 Mt|(OH)s. 
L-SIH^O 

{0.270 Mb(OH),. 
i 1.365 HaO 
t MgCO,. 

{oT 76 M«(OH)a. 
ll 823 HaO 


B{OH).C 

1-0 Ma{OH)a 1 

0.70 Mi(OH)W),H, 2HaO 
8-0 MR(OH)COaH ‘ 

1-0 Mg(OU)B 
, t0.68MBfOn).COaH.2H8() 
t 3.05 Mg(OH).OOaH ' 

, ' Mg(OH), 


• Qaferaktodl ;jy *74 C()g = 3 r >‘08 IloO- 2 r». 18 . 
;,V. t-i6Wculat«d; lfgOm4l.03 C0g=35.20 H*()-23.76. 

^ ■ I* CWculatiod: MgO«41.43 COb=^ 36.42 HaO-23.15. 

tril© {VDduots, when examined under the microMcopc, were 
•jMn «J be mixture* (compare Photographe VII. and VUI.). 
\''j»hey may be considered as formed by the two following 

A-. -♦ Mg(OM)U 03 H + 2H.J.) 



Mg(OH)3 + HjCOj 


B. MgfOHjCOjH + HjO 
nllgah. 

ly calculation ahowa that the nature of the 
il|ote I. II., and 111. can bo explained in a Hirn])le 
Iw by aiich a hypotheaia, 
n Idtd original aulwlancc OH.MgCOjH.SHjO, 

<'<>2 H..H 

, *4™- WrQ, >» associated with l-0«»2 giiii. and l-33!)(» 

*** associated witli 0-8841 grin, and 0-C3I7 


;?V,K'-V 0-20111 0-7073 

formation of the “ basic carbonate ” I. 
-fiN^ tba Inmutl aulwtanec, 

.'giiv' Igfnt- MgOlo«e«(••20fllgrin.COjand 0-7073grin. H^O. 
\r ■ ■ w of water to 1 oh» of carbon dioxide 

^ 0*7073 

MoSmUo, =.3.43x -g-is 

f loss CO. WXj|^.y,^-8,l8. 

' Sjf’ Inrwing the Product I. from tlie original 
^■Mrial MW mala of water oi-c lost for ovory 1 mol. of 
«^^^xpeU«d. 

Wl|rilarly, in forming Products 11. and 111. from the 
. . ' , loss of Hot) 

ic rohatance (h« ratio of - 7 -. , v > 0> ho 

losft nf Ciig 

f/ reapeeti vely (hdo table). 

3» is only neceasary to'assumo that the aetiou. A (deiiy- 
^ takes place about S|- liino« as rapidly as change ft 

Wy^tolyHis), fo ox])lain Iho approxiinately constant 
mar^tor of the iratio of the loss of water to loss of <iarb(>n 
dioxide. ^6^ change, B, takes place mort^ slowly than 
OMBge, A, owing to the comparatively small solubility of 
ori|^ material. 


“IT' 

i , 



t>- 'V J 

- 

XT0QI* 

'.‘fHato-' 

' MdOOs 

1 f>cr Ittru 
iin solution 

i 

Temp. 

of 

hutiug 

Time ' 
of 

heating., 


‘. 'll 

r' ' ■ "i 

_ 


'■■■ .. 

lit 

65-78'’ 

8tt min 

■ )»*■ 

t 6-5' 


80 „ 


1 r 



T 

3-0 ; 

100*1 

16 

1 

0*36 , 

leto- 

» ' 


Table IV. 

! 


The com position of BubstancoM, L, 11., and III., is showti 
in the eighth column to agree with this view ; Product 1. 
can easily 1 h) calculated to lie a mixture of 1*1 mols. 
OH.Mg.C()8H,2H2() (unchaiigetl maforial), 3*10 mols,. 
Mg(OH).C 03 H, and hO mol. Mg(()H) 2 , and similarly^ 
the composition of 11. and Hi. agrees with that of the 
mixtures given in the table. If in the ease of I„ it be 
supposed that r).2() mols. of MgfOllj.COaH.^HgO are 
started uith, and 4*10 of these undergo change ooeordiug 
to A, l‘(X) mols. of the bydroxiile-carbonato farmoa 
undergoing change in the sense of B, wo obtain a thoo- 
losB of water 8 *.72 

rotioal ratio of ;- . , =.8*32 

loss of COg j w. 

'J'he values calculated for the I^roduds 11., aiul III., 
assuming them to be mixtures formed in a niiuilar manner* 
in the lost column of the table, agree closely with those 
calculated from the compuHition given m column 8. 

ProgressH'c dp.com-)Ktntion of mogmm um 
curhonatr in aoIhIioji, bctircen temprrtiiurp.a of 80“ and lOfj®.- 
1200 c.c. of a solution of magmisium hydrogen carbonate 
(free from alkali, and containing ll-O? *grm.s. MgCX)^ 
per litre) was gradually heated to’ a temperature of 7^. 
l>iirlng the heating between Ob® and 78® a crystolHno 
preoipitaUt separatod in quantity. Tlie times ot heating 
were seven minutes to raise from 0,7® to 70®, five imnuliCs ; 
to raise from 70® to 78®; then loft to cool to 70®; Unio 
of cooling from 78® to 70® » 18 minutes. 

Frpxipitaii. — a, weight, air dried,- 11*0 grms. ; under 
microscope, entirely orystoUine (see Photograph 1.). 

The mother liquor (containing about 0*7 grms. MgCCX 
per litre) was then boated during 20 minutes at 85®—90 . 
Prooipitate-jtl, weight, nir dried, 2*,5 grins, a light 
powder, only partly crystalline under microscope (sob 
P hotograpliK Vll. and VIIT.). * 

Mother liquor from fi ((jontaining, roughly, IPO gnus. 
MgCUfl jH»r litre) lioilcd at 100® during 17 iiiinutos. Pro- 
cljutaUi-y, weight IM grms. - somewhat more compact'' 
than ft, and only very slightly iTy.stulhm'. 

Mother liquor from v, conlaimiig, as shown by a titration, 
0'2tl gnu. MgfK.);, )sT litre, boiled (15 miuutcH. Precipitftto 
formed only slowly. gelatinouB when wet, horny whini 
dry, and resembling niagiicsium hydroxide. Dried in;> 
air only very slowly. Weight, dry, 0*15 gnu. ■ ' ' 

The following table gives a summarv of the reittiy 
and indicates the nature of the procipita^s 


<'Omuosft4i>n. 
sxpreMod by 
formula.* 


Mixture of 


Pound 
I Mol ratiu, 
I Ions U «0 

i loss CO* 


^ absOT) 



MgCOj.SHjO ' - 

wa . 1 (l auinols MgiOHjCOiH. 2HA> 

MgCO,.0-208 MaiOH),,1-0411,0 { 8.80 iaol». MstOHlCOaH 

14.00 mol, M,(OH), 

MrtoilColH 


Q,*imh(0fUim of hontim«> h.v 'raanioihini «lD'dn>.\idr h 
-jpow XMWmWy itrcattir BhrikiaMnntfiiud ta v«l 


Mol. ratio, 
loss HyU 


■■ f 








WW'O&i, tnixtj^ j^^]—l^d'e40T35; 

P^t?tom%ph 8 yil, and VUI. of th© procipitato, show 
pliUgly tnat it ia a mixture; in Photograph Vll. fi is 
n^iJjmitod In glycerin jelly, and in Photograph Vltl. 
highly inagniiieu) in Canada balsam. Tho large 
, cryntals consist of tho unchanged salt, OH.Mg 0 O 3 H, 2 H»<), 
or of the hydr(>.xido carbonate, OH-MgCOaH; ftiie 
ujpfirtibe masses in J^hotograph VIII. consist of 
' amoi^phoiiH magnesium hydroxide adhering to and 
pucepsting crystals of the hydroxide-carbonate. On 
addipig benzene to the Canada balsam the magnesium 
' hydroxide absorbs it and becomes transparent* and 
the crystals of the hydroxide-carbonate are thus 
. reridored plainly visible. (Jlyceiiii jelly serves the 
same purixisc to some extent, but does not render the 
Hydroxide so trarts{>aront. 

The Uecomposilion of magnesium bicarbonato bv water, 
between (15'^ and 78®. gives the salt, Mg(OH)COali, 2 H 20 , 
(o/ alone. The products, fi and y, are formed by the 
decomprisition by waU^r of crystalline hydroxide-carbonate 
■ dJIiydrate, Mg(()H).(’()aH, 21130 , initially preeipifjited ; 
iliat this IS HO and that the deconi|Kisition proceeds in tho 
manner explained on p. 79<h is shown by the identity 

loss HnO 

of the number expressing the mol. ratio,, cal- 

eulatod fur the formation of ft and y from this salt, with 
ibe constant found for the dee.orupoMUon of the (Tyslalline 
, OlJ.MgCOal^ill.jO. The following table shows this:-- 


Tabi.b V. 


'psaomposlticm of msgutistum 
hydiutfcii carbonate. 


Hfli^ouiiKMiUon of solid 


: ftatio found ' HaUo found 

UgCOa per ' for loss ' MgCOi per | for loss 

. biro of water. HsO/lossCO|. Utieof water. | HaU/lossCOa- 


>The valui*s found with the solid Mg( 0 H)C 08 H, 2 Hg 0 
slightly lower than witli tho bicarbonate solution at 
aorrespondiiig concentrations; this ia perha)is due to 
. 1^0 presence, in the latter case, of carbon dioxide in solution 
retarding the change,— 

MgfOHlCOjH + Mg{0H)2+HgCX>3 

/ ;^dording to the law of mass action. In botli oases, the 
vidue of the ratio diminishes as the concentration of the 
carbonate diminiehos, that is, as the profjortion of water 
:<0 inersases ; an increase of dilution favouring hydrolysis 
and loss of carhop dioxide at the expense of the decom- 
posi^im by dohydiation. 

T^|nK}duOt,J^:jMDbabIy o.ousist«of magnesium hydroxide 
which has talm up a little carbon dioxide from the 
aifvdtiting ibejmg exposure required for the gelatinous 
precipitate to' dty i its appearance and (he following 
experituentb Buppcfft this view. Magnesium hydroxide- 
precipitated from magnesium sulphate solution by potas, 

; ^«iatn hydroxide, after draining. on biscuit ware and 
at 120®-*!^, was fpuul to coptaia 68*44 
t. miigneria,^sknd % h^prsollltew.lrcb fito oarbon , 

(JijfO'Hla rdittiws |^0 ... 

to dry Ml 4Shik 




In th^Hexporiments made by boi 
0 HM^’ 03 n, 2 Ha 0 , with -water, it'i 
sight,froin the similarity of Produote' 
that a definite basic carbonate w 
the first 15 minute* heating with ti'ater, 
much more decompoaitiou than otehn) 

15 minutes (rroduot II.), whilst thcM te’ 
at all during tho next 30 minutes 
explanation of the apiiarent equilibr 
given byoonsidcriugrnotograph VXfl 
hydroxide is deposited on the orvstahf 
and of tho derived salt, OHMgtX)!® 
heating, and thus arrests the action by 
with water. The mixed character ot iHe bsidjB 
of magnesium precludes, as already eg 
the acceptance of tho existence of definite bast© 

The exact composition of the pixidtwti bWbilhid 
boiling a solution of niagnesiuift biewboB^^' 
entirely on the conditions, such as ths c^inld 
tration and rate of honting, which 
of the initially precipitated OH.Mg 
whilst ia tho foregoing experiment 7 . 
concentration of tho bicarbonate soltiudh, of 
MgCOa per litre, a precipitate having 
MgC()a,O«240Mg(OH)a,l-44H2O, was obtained, 
of the bicarbonate, containing 11 *^ grins ' 
litre, gave, after boiling (see p. 798) 
product. MgCOg.O-319Mg(OH)fl,I-20M3C!Sf''I 
case the ratio, MgflOg : MgfOH)^, is nearly 
second cose, approximately 3: I. 
in composition to simple furipalie ia in tBdb d 

IV.— Pbcomposition or 

Carbonates in Aqckods ■ 

/^ecompotifioji of the salt, 

100 ®,—To loo o.c. of a solution of 
containing 11*07 grins. MgCOg pt^r flSis| 


containing 11*07 grins. MgCOg pt^r ilwfc. 
deuinormal solution of sodium hyarcuridi mp 
water was added. No precipitate 
solution oouUiiied 3*8 grms. ^ 

MgiCOflHlCXljNa. per litre. On warttji^wJwg*jlM 
well-defined crystals of the salt, 
began to separntc. Ihc lifpiid waa 
kept in active ebullition for one hbu 4 -; Ufe 
dried in a vacuum desiccator 4 '^!^ 

sejmrate preparations gave— '-^4 ^[r 

(<i) MgO ---13*68 iU,^ 

Total. 1(M)*37. • % 

(h) Mg()-42-B;i 0(4 WS 


Total. UM(-37. - , i 

(/,) MgO - 42-Ha 0(4 _ WS ;' 

Mean. MgO =.43-20 

corresponding with tho corapoMtihn,*-- *■' 

MgCO„0-31» Mg(OH),,l-l||,0. ■' 

Tho product is identical in co! 
formed on boiling a solution of m 
with water for the same time, wit 
(see p. 7B8). It has been fornA||i 1,9 
tho doeomposing notion of watsi' loh' -Mat, 
OH.Mg.COaH.2H(t(), initially ^rMipitfite^. tllW'S 
hydrogen carbonate present in solut;N>n 
influence. ' 

Jiehavioar ol tlu dieodixm salt, ilif(COslfi 
with watsr. —To 100 c.c. of wune 
nesitito bicarbonate was add« i 2 !||. o.c^iBl It/IB 

hj«i«xide (•.c., a »0ls„ i 'ioliWiitiTO 



’li 







, .. 





'%’il 

'M 

•'•'■'■ *. j^_ 


??|spsr-!J-i.? 'ii?--£Tl 


%T^aPi‘4 





,%(*)WW«*««n iiirirof** tarbovaig bv 
l%iifiWWf*<i'—To 68 0 . 10 . trf • iblutiuii of 
B*^Jt<M*«rbon«»*, oonteiiiiiig SO-1 .smu., 
jl; 4W 8f tf/10 sodioin hy4ro*ide 
wsi^ll) WM added; tlw amouni present 
W gfoM. MgCO, pot Htle of liquid, 
flSSS prosrious experiments. 

BpMPuW fat one hoar. Tiro product was 
wii-aj^dilfisnlt to filter; it was opined 
j^'wWing a* in tike pnuie^ng experiment 
L^Wtowtor, analyaedt—Pound, MgO* 
^6i^w0«*^*OO. Total,i0d*08. Oomposi. 



ww IM almoflt e&tindy nant^eaum 
^ ftlkali thuA favours tha hydro^ 
_ ,?5^2®OH«%OKU+2N4HC<)5,. at the 
ffvmg Aydroxide-carbonate. 

bicarhotutic by watcr^ free 
product obt^ic»d wkon 
m biMi^^imate is boilM with water (.Product y. 
^ M'^itoilw in oompotdtion to tnat formed 
797) the same substance in preaenoe 
.a .. iofflum hydroxide, that the qiiostion 
formation of magnesium twlroiide 
kte or the udi 6H,Mg.(X5H»2HjO 
WL Sjv intermediate production of 
owing to the presence 
awan removed from the glass or present. 


wtlgiaal ^ Wrl utloft. A solution of magnesium 
•*• "“““'Wd from ordinary pure mamesium 
. *»«" repeatedly boiled with 

>Of water, always shows an intense 
s»ja.5**® heated on a platinum wire. By 
rSWfcWj® Wie carbonate, however, in water 
* wj^iWjfJodxidc and dooompoeing the eolntion 
jraained pji page 191>» solution of the 
... • obtained whioh is absolutely 

;,.^4h;^ge plannnin bottle having a capacity 
.^ 4 , 1 .; thronghont the preparation, 

i*’*r*»^ *>y the aid of a Bousflelrt 
PW # Conductivity of 2-0 gemmhos at 20°. 

obtaihod, contained 19-7 grms. of 
ry?9^^^i»d not show a sodium flame when 
|S»''U<>> wire. Kifty-seven o.c. of this 
I 'diHpH.d.;wi1& 43 o.c. of the conductivity water, 
C<»^^(*ipn of 11-^ grms. MgCOa por litre, wa.» 
Wwjrc "“"h capacity of 300 c.o., fitted 
9w»sB* ;Pl*tinui(i eondonser-tube, round which 
a jacket. The product wae eoUected, 
4 ,™, 1 »“ a vaouum desieoator, and 

■ ■ '.fill.'St- 

80-38. H.O-22-02. Total, I00-23- 

f« Jhlmost identical in composition with 
^jthe experiment when iNaOH was 
»5 q, CO.-35-74, HjO.-i 21-24). There 
f iwi ” > *'‘at water at lOCf wiH of itself 

^J”-^;*^sa.2H,0, Md tSat in both 
K ^HIIi^ 'ioriBea by ^ decomposltlen of this 

t ^eosora in aokhowle^rm 
Ar&vttoiig for much 

8.. for fiha tea- « 


Ckffitributicm fifoin the Leat^r Industries liihnilwi: 
of idte^Univendty of Leeds. . ,i 

«v K. B. rnocTBB x'NiD H. o. 

It is well known that the investigation and ai^ 
of oils is attended with oonsideraWo rtiffloulre on mstsa 
of their being mixtures of substances which are chemihl 
very simiiar. The oil chemist is therefore oomti^M 
fall back upon the deteraiSnatioa of varions “ valot 
and eonstanta, often of an empirical nature, an# oM^ 
by following analytical pr«»8se«s under oetwdn d^ 
conditions. One of most important of these'<ls 
iodine value.'which, being the percentage of iodine aheo#! 
by the oil, gives some knowiedgo of Its nnsatnrated a 
stHnents, and is wacUcally a measure of the nuiti 
of “ douWe-bonde^’ present. rhi% however, yi.^ 
information as to the nature of tiieso compounds, aiittj 
have no means of tolling, fo' example, whether the iod 
value is duo to the presence of a fairly large quantity 
the glyceride of an acid with one double-bond, oi 
accounted for by a comparatively email quantity of 
glyceride of an acid with aeveral double-bonds. Vatt 
attempts have been mode to gain further informal 
in thia direction, notably by Hehnor -and Mitel 
("Analyst,” 1898, 313) whose " bexabromide test" 
based upon the differences in aoinbilitv of tlie bromina 
(dyocrides in ether, and of the brominated fatty auidf 
aoetie acid, those compounds with the higher ^retgft 
of bromine tHiin| much more insoialik. tjui^tat 
determinatiims of the yield of “ l.oxabromidea ” fr 
various oils have also been attempted, and the w 
was supplemented to some extent fey Famsteinerr ;♦ 
invesrigated more closely tfe* “ tetrabromides ” « ' 
vegetable oils. 

The present work is an application of thia princlpt* 
different aolubility to the marine oils -information gi 
these being moat needed in the instil iition from which i 
research comes. It is well known that those nils ate <d: 
adulterated by admixture with iither marine oils of infts 
quality and prioe, and that, unfortunately, it is u.^ 
quite impossihle to tell by any known test whether 1 
has been done, and to what exl^uit. Hemv*. one p£. 
principal hopes of the authors was that in the uivgs^l^ 
of the more highly uusaturaled giveeridea of theeg q 
such striking diflerencea .might fee ob^ved ia ra 
quantity, as revealed by the pereentage yield of 
midea,” as would serve not only for &it identMoaii 
but also for the deteotibn of adulteration. :i‘ 

This hope was enoonra^ by the ivaiiHs imig 
obtained, a summary of whimi is given 4n table on n. Tfif 

As far as the giveeridea are eonoemeri, the RMdbod 
Hehner and Mitchell oa it stands, is open ^ Mias 
objeotions, not the least obvious being thoif tnStltM 
adding bromine until a iiernumeat ntdocMtidn 
obtained, and thaa allowing it to ' 

Bvidently if these is to be eonplete hcomioMtialn tklMw 
nsoeasfery to .add. enough bromine to'"}siivo esdhllijiihi 
sortmd at the endiof tlwee bonts.: fHiomder,!MiM'r" 
i»,,w|kh re.do4:hiMtf^^ 


nactni!^. 
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4« especially as oWootion is view of the 
ta||le (tWn <Tt, im 687), whiob show 
Mdi^ these helogen addition prodnots are 
MKiM tMM jay hydroxy oomnounde and 

ireiMiDM^d^ ®h9 low resnlta obtained by the praTimia 
be •^U) to aonte extent to this eauao, the 
hjWOW Mjsfpouiida being o{ a more soluble nature. 

_ !p» IWt»xj»rimants. made with Hebner'a method, were 
The preaipitates obtained from a ood 
W tittfliterable emulaiona, the apnaratua 

raoehdNhidad by Hebnar a«id Mitehdl, in whiob filtration 
ie itplhilfttbtigh ohamoia leather, beutg quite ineffeotive, 
fjeitirteii ike leather was aprroiindad by a tared amount 
ot ;dfci)la.j Hlter paper was also bopalew, exoept in the 
MMf llftfca ^jihoiaf" 606 " ^per, which gave a olaar filtrate, 
fttwgflt vdty atowly'. Tin* tardy filtration, together with 
tbu .eat^ evaporation of the ether, ma^ this amieai 
fiMpgafiMf b^leea as the baais of a quantitative m^faod. 

vfliia. filtered, tba preeipitate was washed with 
the wash liquor, when left eipoeed to air over- 
waiiw. vHubited a very diatiact turbidity ehowing clearly 
P* the iMfeeipitate bad been dissolved and oarried 
♦ith Ihe wash liquor. 

n, therefore, proceeded to investigate other- 
a aerise hi qualitative teats with a view to 
.ppate liquid that would give a mote manageable 
tata Ibn aleohot-ether mixture made the pre- 
a.ni{^definite, but aiao made it oily. Betuene 
to emuMfying .'^e insoluble parts, 

-dy gave a slight turbidity, but ft was 

Jf after the brominetion, two volomet of 
efiMfiml were added to c»e volume of tetra- 
ijielatiop, a preoimtate was obtained which was 
and irtioh could bo filtered through 
filter paper when , fluted in the ueuel 
use of oatbea tetreohloride exeli^os tljie 
,<Ut-comrfiicaUoas doe to the aotioa of bromto 
jtH .atedium and -ia better in other respeets, 
tk rntperimenta piere attempted by meaus it, 
afcod<illwudMSo!Lvadln2&o.o.t>{«erbo&- 
d eooj^intapwatmi fit drops of bromine 
which waa found to be sufficient egoees 
kept in nmning water (^° C) for three 
paper ym meanwhile fluted and tared 
tathavaomuBOveii}} 60 o.c. absolnte alerfiiol 
MM to the tetraobWiide solution gradually, 
MM the jKaoipitote •ashed onoe by deoanta- 
ofthe tttoBqMda Itwastheoflltwed 
■with the liquid nUxture, loit to dry overnight, 
.ptepiptatiH, beeher, mid glass fM were 
vacuum oven 90 miflntee and weighed, 
'tnie'^me in duidieate and the (ckkiwlug 




i8 hours. ^ 

remembered that the doptde bond# ttnlwM 
(or even in one acid chain) win not bnehM 
readinMi, .and that tnoompleto 
greater efieot upon exponawMidVitaM^ 
highly unsatorated porti.oiMi,dt -the em^Bl 
ia the ease of «i iodine vtdiie ilidiitqi|ni|wig 
It was found, too, that the lee^xtMil 
be seriously affected by a emsD-ffiffiMenM'll' 
ture of the bramination; but is otdl^ 
end fairly low, the temperatme 
Was sduifted for the rest of thevfpm ' .l^ 
discovered that it was neeematiy' 
tetraoidoiide from the wwhlne 
aloae, as the tetraehloride-ilcnM,^^»to 
dietinet edlTeot efiect on the pctMieKmiiidiPli 
following'results■ '’.'.W-vj*: 
Yield of bromides < V,*" i- 

1. et-Sl When washed' 

2. dO'lJ afe»h(d' 

, J J When' waduia;' t^ij '' 

In some of these experiments thfl Ugg^lf l j i 
were dried in the steam oven {at h)nfi km 
reheated half an hour, and t«uniigl)eiffi)|i 
obeervatlon of Jehkins wait 'untetwlgl^ 
that these bromides cannot he drirMfbtlam 
but gradually darken in colonr on hinTfilirjpi'' 

. lose weight, Kenoe a series of eXnMmiii 
in widon 'the precipitates were 'sIWkKill 
washing) and mMted air dry, 
course, tared Mr ^y- The reenltt Vm£iiM 
faetoiy, dnj^bates varytnE aorncdihph v||| 
though oocasionally in hdriy good 
For example, in -one ex p e rt i a iii M tjjM| 
6g-6 per cent, and gl'U per oetth. 

^n anototo experiment, BtrS' peg'.efK1l|^PI 

This was aeortbsd to the '.pradaotR^MB 
soUon of the excess of hre^ne 
oause preei{dtation, and hence eXMlMlS 
in search of some substance whim seofnii 
excess of iMmins before the alo^ril kFiM 
powdered sine, magneilnm, coppw, 
unsuocessfuBy. Mercury tmd andmm'fM 
(ike lattw very .slowly), but neitb|r'''sriKiii 
ss phenM (Whiob itmm tiibtaiaiffieiiK'-,)p 
resmnt and' prodnet ue soluble 
carbon tetraohlwide, no further 

J UMititatiei) 'experiments .beiha Mmt ihm 
t the use of M>^i it 
of phenol, addefi-ronghty by msao* 
cowderabia variirione in xqenftiuyilK 
execM-of ptmM i»Maced.'nfi'imtocM 
yiffid of bMidddti' 
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suffictont phenol w&tt add«d to cause tbe ditappearanoe of 
the colour due to the excess of bromiiM. The results were 
fairly satiafactory, being as follows 

Mdlhr'fi Ooi Liver Oil,* 

1 .. 38*9 2 .. 38*2 

Uroum cod oil. bromine fxrcenlaffe. 


1 . 

6 H',^ 

m»'i 

2 . 

60-6 

«7-7 

3. 

59*1 

5H*7 

4. 

59*1 

.58*3 


If seomed of Interest now to investigate soniewliat tlie 
natiin* of the preoipitate and to find the amount of hroimne 
it confjoned. A etiindard solution of bronnne in carbon 
tetrachloride was made, and a delinite quantity— 
insnfflciftnt for complete hrotriination—was added to a 
carbon tetraehloridi) solution of (*od oil, and after the 
disuppearnm^o of the bromide, the bromides were 
hytlrolysecl on the water-hath by the a(‘tion of nlcohoiie 
)>otash for three hours. This not only saponifies the 
myccride. but removes the bromine as ]>oiaHsium bromide, 
leaving the alkali salts of the hydroxy fatty acids. The 
products were now waslicd into a oabhrated fiask, made 
distinctly acid by formif* m id, the excess of it neutralised 
by the addition of some magnesium oxide, and I he solution 
made up to the mark with distilled waf^r. The insotulde 
portions were filtered off. their volume being inappremable. 
and the amount of jiotassium bromide estimated in alnjuot 
portions of the filtrati*. by means of N/lO-siiver nitrate 
Molution, using thre<^ drops of 10 per eent. polassiitin 
chromntt^ soluti«>u as indicator. This method was found 
to lai accurate, and hence was applied to the preeipitates 
obtained from tlie brown cod oil. above. The resultH 
are given in the column adjoining the yield of bromine. 

Aecepting the statement of Pietcriidi that the mean 
molecular weight' of the amds of eod oil is ajiproximately 
275. the “ hexabromido ” of a triglyceride would have 
(12*6 per cent, of bromine, a " tctrabrornule ” 52*5 per eent. 
of bromide, and a “ dibromide ” 35'H |K>r cent., and hence 
it will be seen thut the above ]neci[)itutes must either be 
the *broiUKle of a mixed glyceridi*. or a hexabromido 
^ireoipitate with lower bromides mixed with it, or both, 
the variations noticed making the Inst two exidanatinns 
the more probable. It will bo noticed, too. that where 
the yield •»! bromides is greatest, the bromine iicrcentage 
is least, and vice rer.od. I'his bears out tlie idea thnl we 
arc dealing with mixtures of brornides, those oontainiug 
th^ most bromine being the most insoluble. 

An experiment was now made, using a larger qunntitv 
of oil. brominating in i^arlum tetrachloride as usual, 
and romoviifg’ the excess of bromine l»y phenol, and then 
precipitating the bromides gradually by alcoliob filtering 
off each fraction separately, wasliing, drying, weighing, 
and estimating the broinim* in e»u;h fraction. 

9*863 gnus, of brown cod oil were dissolved in 200 c.c. 
of carbon tetrachloride. After the hromination. the solu- 
tkm was slightly turbid, but nothing could be filtered 
off. 

50 c.c. of alcohol were added—again the filter retained 
nothing. 50 c.c. of alcohol wore added again—large 
precipitate. (Fraction I.) 

To the filtrate from (I) 1(H» c.c. more alcohol wore nddi^d, 
but nothing couhl be filtered; 25 c.c. more alcohol 
however, precipitated an oil which was filterctl off with 
difiiouitv. (Fraction 2.) 

To tlie filtrate, 75 c.c. mort* alcohol were added and 
mOrooil waa precipitated. (Fraction 3.) KMtr.c. of alcohol 
addod to tike filtrate precipitated still more od. (Fraction 
4.) No further jirecipitate was obtained. The total 
yield wn# J33*C iw cent., and the weights of each fraction 
and its percentage of bromine arc given ns follows:— 

per cent, 
grms. nromiiie. 

(1) 9*6974 oonlttinlng fiO-3 

(2) 1*3833 containing 63*7 

(3) 0*6449 oontaining 54*0 

(4) 1*2125 containing 33*1 

* It win be noticed, perbapi, as ourloiu that MbUer's 
wMdi Is Ruppoaed to be naoxidUKKl-^hould glva a lower nmult 
than an oralnary brown cod. This fact was also oonfinhad by 
the iDf tliod as jn^lficd later, but the atttbon do not as yet attempt 
to explain it.; 


.Keapii^ s^l to aasump^on of 275 as a mean 
X 60 l«pmdf weight fdr the acids, and e^ludmg 
jmsslhsity of mixed ^voei4dee, we rouglUy 

Bpeitking. (1) is a hexabromic^e ** mixed vHth some 
tetrabromide, (2) add (3) are tetrabromides mixed vrith 
some hexabromide, and (4) is dibromide mixed with some 
saturated oil. It may be menticiihed that part pf (1) was 
dissolved in carbon tetrachloride and fraotiemated fnrtheit, 
and two fractions were obtained which gave over 70 per 
eent. of bromine ; ».e., *v^re “ octabromide« oorres* 
ponding to the triglycerides of an acid with four double* 
Donds. 

It Rccmcd evident from this exiH'iriniont that it would be 
b<*ttor in the quantitative work to add less alcohol, and 
HO exclude more tetrahromlde (which is shown above to 
b<' an oil), and tlms render the filtration more easily work¬ 
able. Thia 4*oucluslon was Ktrongly confirmed by a 
quantitative expcritneni, in which the precipitate was left 
18 hoiirH before filtration, and was then found to be very 
oily, difiii'ult to filter, and to give a bromide yield of 79*6 
jM*r cent., thus showing the tetrahromide to be really 
insoluble in the mixture of one volume of carbon t^etra- 
chloride and two volumes alcohol, though only very 
gradually j>recipitated. 

The method of drying In nir was also dispensed with, 
for the simple reason that it wn.s necessary to weigh the 
preoipitate and jmjier under the same conditions of 
atmospheric humidity as when tiu? paper was tared, and 
this was not nlway.s possible. As heal has been shown 
to decompose the pr^'cipitut^*, it is netressary to have an 
arbitrarily fixed time f«jr heating, and as it may he necessary 
to c.stimate the bromine in the }ire4'ipltHU*, this time should 
obviously be at a minimum, ho that the precipitate may be 
as little decomposed as possihle. Hom*eforth, therefore, 
the precipitatcH wen* dried in air, and then heated for 
a quarter of an hour in the steam oven, which was quite 
sufficient to g«‘t atmospheric moisture out of the filter 
paper. 

Again, in view of Ihe cx|HmHe of botli absolute alcohol 
and carbon tetrachloride, and from the Htand]»oint of quick 
working, it seemed desirable to make some reduction in 
the quantities uaed. Hence, the method was modified 
as follows:— 

Cod oil ^ grm. (approximately), is weighed out into 
a small tared Hosk. and 10 c.c, carbon tetraemodde.ttdd^Kl, 
and 12 drops of bromine, tli<* ini.xture lK‘ing doed for 
throe hours in running water. Homqyo ilve bf 

bromine by adding 10 c.c. of carl>^fff tel)rxch1<wWb,ooii- 
taining 0’075 grm. of phenol, and add 20 c.c. of absolute 
alcohol gradually, with constant stirring. Filt«r, and 
allow to drain, wash with 50 c,c. absolute alcohol,* dry 
in air, place in a weighing bottle which has been first 
tared along with the pa})or. ami heat in Hteam oven fora 
quarter of an hour, cool in a desii'cator, ancl weigh. The 
bromine should lx* dro[i[tod from a tap funnel at a rate 
convenient for counting, and. with duplicate ex|)erinients. 
should drop at the same rate. It was proved, by dropping 
into excesH of potassium iodide, and titrating with 
thiosulphate, that this gives very ap^iroximately the same 
quantity of bromine. For any given oH it is necessary 
to keoji the weight taken very nearly the same, for, if too 
little bo taken, more bromine will be left over than-will be 
debroininated by the small quantity of jibenol added, and, 
if too much he taken, there may be no bromine left in 
exeesH at the end of the three houre. With these pre¬ 
cautions and some care, results varying within 1 per eent. 
can easily ho ohtaiiUMl. This jH'rccntago yield of b;reinides 
is called the “ Bromide tyduc. ’ * 

E.g., Brown cixl oil. (Iodine value, 150*7.) 

Hrtmiidc value. Bromine {percentage. 

1. 60-9 65-7 

2. (100 63*3 

3. 60-4 (13'5 , 

4. (10-8 03-7 

As the quantities of liquids and the amoont of bromine 
aod phenol which ore added are made definite, kboordiug 
to the above method, in applying the process to other oils, 
it 1^11 be obviously aecessaiy to take quantises which wil l 

« This absolute alcohol^afterstaiidihg dvemiAht^th potassimn 
hfetfeate and diittlilug tines om pots^, dan bsdisd a^n for the 
»a«S'purpose-, v-.- ^ 
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give in loluticm about the same amount <4 uiuiaturatioD, 
and hoice leave about the name amount of bromine 
uuabsorbed. Theie quantity be obtained 

bv making them inversely proportional to the iodine value 
ot the oil 

These precipitate* do not always filter off very well at 
fittit, and it i® neoeawry then to paaa the Uquor through 
until it filters quite cleariy. Usually thi* occur* before 
the liquor has been paeaca through once, and it i* only 
in the case of those oils which give a very small yield that 
the nitration i* really difficult. It will be noticed, too, 
that in these cases of awkward filtration not only is the 
yield small, but also the amount of bromine in the 
recipitate is lower than usual, indicating that the | 
ifficuity is partly due to the presence of greater quantities ! 
of the lower brontidt^s. In all cases it is desirable from I 
the point of view both of accuracy and rapidity of work | 
to keep the filter pajwr full, when once the filtration is ; 
started. ' 

The method was now a))plie<i to various vegelablo and | 
animal oils. 

Castor oil was turbid slightly before the addition of 
bromine, rather more so after brominatioii, but this 
disappeared on the addition of alcoliol. Olive oil, sesame 
oil, and cotton-seed oil gave no precijntalc. Ka|K' oil gave 
a very small precipitate, and lard oil a trace of precipitate. 
This confirms to some extont the observations of 
Farnsteiner. 

The method wsk also applied to the fatty acids obtained 
from a Wwn cod oil. The brouiination producetl a dark 
brown precipitate which was api>arently little changed in 
quantity by the addition of aicoh«)l. Uromide value—10*4. 

This show's that, aUiumgh tlu' free acids do not give the i 
same results as the glyceride, they do give a preeijutate, 
and hence we can conclude that an oil of high acid value 
will not have its bromide value seriously affected. The 
method was now applied in diq)licato to the various 
marine oils, amf the results arc given in the table below. 

It will i>e noticed that wiiore the yield was small, it was 
sometimes necessary to add t(»gether the precipitates 
obtained in the duplicate e-xporiments in order to estimate 
the bromine. The iodine value of each oil is given, and 
as this is the |K;rcentago of iodine absorbed by the oil. 
one can get, W a simple calculation, the “ bromine value ” 
of each oil. From this figure and the w’eight of oil taken 
in the experiment, the total amount of bromine absorbed 
bv this amount of oil is easily obtained, ami as the weight 
oJ bromine in the precipitate is determined during the 
estimation of its percentage in the precipitate, one can 


thtis sae how' imtoh of the total bromine is absorlied by ^be 
fl^yoondoi which give the |M«oiplUite, and how muelh by 
those whioh do net. Thhi diitnbution is best expressed 
in the })eroentage of the total bromine absorbed, and is 
given as such in the table below. 

Sample: 0‘413ff grm. of cod oil gave 0*2502 grm. of 
precipitate oontaining 0*1501 srm. of bromine. From 
the bromine value we neo that 0'4]38 gtni. of oil absorb* 
0*3927 grill, of bromine. Hence the pereentago of total 
bromine absorbeii. which is taken up by the giyoeride* 
giving prooipitates. 

0*1591x100 

--- 40 *5 

0*3927 

Assuming that tlie formation of those Ijromides i* due 
merely to the addition of bromine to the unsaturated 
linkages in the oils, it is clear that by subtracting the 
weight of bromine found in the preoinitate, from the 
weight of the preoijatate taken we got tne weight of the 
glycerides which gave the precipitate, and hence it is 
*im{4e to ealeiilate the bromine value of those glycerides, 
and by theust^of the factor I27/80tooiitaiDalso, therefore, 
the imliiie value of the more highly unsaturated portiona 
of the oil. If these iiortions aro the most readily 
oxidisable. this figure may be of even niore value than 
the iodine value of the oil for indioatina its quality and 
Its state of o.xidation. This is illustrateu by the first two 
oils in the table. 

It will be next neo<«Hsary to make invostigationa of the 
constants of a series of oils in which the ran^ of variation 
of the bromide value is observed, especiaUy in relation 
to the iodine value, for it is clear that unless this range is 
determined the method will be of no great practical uee 
in the deteeti»m of adulteration. It may b© oborved, 
however, that the figures for seal oil and tlie fish oils seem 
promising, the bromide values l>eing much lower, and it 
is the hope of the authors that, altiiough tlie iodine value 
of an oil is ‘* aiijusted," it will lie impossible to adjust, 
at the same time, the bromide value, and the distribution 
of the total bromine absorbed. 

The process is empiric, but the oil cheiniet is forced to 
rely at present ufion such processes. That tbi* t# 
undesirable, all will admit, but nothing perfectly satis* 
factory can be obtained until oil ohenusts know w’hat they 
are analysing This can only be realised by patient 
investigation as to the exact chemical nature of the 
glyceriaes and fatty acids in particular oil*. The auth<;^ 
believe that the above w ork is, at any rate, one step in this 
direction. 
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IMPLANT. APPARATUS, AND MACHINERY. 

{CotUinued from page 715.) 

Enomsh Patenth. 

Slraining nr plU rivg vntc.r and other liquids; Apjmraius 

for -. K. ( Johhi, Pftrifl, Eng. Pat. 83, Jan. 1, Ukk;. 

Under Int. (’unv., Jan. 11, 1905. 

A NUMBER of pans of dialled plntes of “non-iiermeablo” 
inatenal are arranged in a vertical Hcrieu upon a ci'ntral 
tulie, the plates of eneb pair In'ing placed with Ibcir 
concave surfaces facing one another, and the whole Heries 
being kept prc«s(«<i together by a spiral spring at the top 
of the tube. The jnlc of plates is iilaoed in a vessel, and 
the water to bo strained, is forced into the latter, and 
posses between the edges of the plates, through the 
central tube into a chamber, from whieh it is drawn off. 
The plates are clennserl from deposit by reversing the 
direction of liow’ of the water.K. C. 

Drying puhrrised, grnmdar, and like material in rnieno : 

Apparatvti for -. K. I^nssbiirg, Berlin. Eng. Pat. 

3432. Feb. 12, iJHm. 



Tub material to be dried is fed into the vncuiiin chamber, 
a, from the hopper, g, by the rollers, and ii*^, which are 
provided with cavities, e, and Vj, and are rotated, air¬ 
tight, in the casing, h^ by sui^ble external mechanism. 
A vacuum is inamtained in the bpa<!e. o^, by an auxiliary 
air-puni]), conneclAni to the pijie, I, the inner end of which 
is ;|Wot«5ted by a wire gauze screen, m. The niaterial 
passes into tlie drying-chamhor, o, by the passage, 
and is distributed by the arms, p, on to the travelling 
banda. r, which pass round the rt^ers. d, and d^, and over 
the heati% plates, h. The I'ollerB, d^, pass through the 
CMing, being rotated by external sarins, and the 
nuMa^al passes from band to band, and Is dnaliy expelled 
linQ^ghe bottom of the casing by an apparatus similar 


to that by which it was introduced. The material is 
subjected to jirogressively decreasing temperatures by 
varying the distance between tlie bands, e, and the heaters, 
b, which touch the upper bands but are at some little 
distance from the lower ones. The same result may be 
attained by kcejiing the bands in contact with the plates, 
and beating the upjier plates by steam and tho lower ones 
by hot water.—W. H. (1 


IL—FUEL. GAS. AND UGHT. 

^Continued from pogc 748.) 

Mosh ; Whif<> - for fuel in Utoeden. T. Putinberg. 

Teknisk Tidskrift, Stockholm. 1905, General section, 
2H3—2H4. Proc. Inst.^ Civil Eng., 1905—1900, 163, 
03—04. 

In the Miillands of Sweden there are largo tracts of white 
moss (“ Sjdiagnum ”). By passing the wet material 
between rollers, its w'ntcr content can be reduced to 
50 }»er cent., and experiments have sliown that a mixture 
containing as much as 70 per cent, of the coarse powder 
thus obtained, together with 30 jwr cent, of air-dried 
peat, can be burnt in a Talin’s so-called “ combined 
gas-generaU>r and half gas-Ored furnace,” without 
imjiairing the working of tho latUu'. or r^ucing the 
steani-messur© of 0 kilos, per sq. cm. (85 lb. p«!r sq. 
in.). Tnale in a tube-welding furnace showed that 
010 kilos, of air-dried whiU* moss, cut into pieces, 
nml containing a little over 38 tier dent, of water, 

f ave <mt as much heat as 350 kilos, of stoain-coal. 
‘lio ealorilic value of white moss is 4300—4700 
heat units, so that the pressed fxiwder containing 50 per 
cent, of water would be equal to 31—33 per cent, of its 
weight of ^o(k 1 sU'Hin-cual, or probably more, if used in a 
furnace suitable for burning tne water-gas formed by its 
combustion.—A. S. 

Oaa-engine exhau/d gasea ; JiesiskmM of to ttorroaion 

Ity -. ,f. pintsch. GasmotoiWiteehoUe, 1900, 6, 

51—,54. Science Al^tracts, 1900, N, S^. 

Shbbts of various metals were exposed in tho exhaust 
vessel (at 370^^ 0.) of a gas-engine supplied with producer 
gas of low calorific value (80t)—9(K» kilo.-eals. j>cr cb. ni.), 
and the loss or gain in weight was noted after live months 
in one set of tests, ami after 5^ months in another. 
Bronzes containing tin were attacked most by tho gases; 
copper also was considerably corroded. Tho metals least 
acted upon were nickel and brass, the latter being more 
resistant the higher its content of zinc. Nickel steel was 
not corroded so much as-cast iron, aa<l was bettor the 
higher its content of iu(;kel. The outer crust on cast iron 
exerted a strong jirotective infiuenoo, but even machined 
cost iron was not strongly attacked.—A. S. 

Gaaea; Optical awdyais of industrial -. F. Haber. 

Z. Eloktroi'hem,, 1906, 12, 510—620. 

The refractive power of a gas, or mixture of gases, can be 
dcterinincil with great accuracy, by observing the dis¬ 
placement of image which occurs on looking with a 
telescope at a distant object through a glass prism into 
which the gas is led. In applying this method to tho 
analysis of gases, the author uses an apparatus (made by 
Zeiss of Jena) consisting of a prism telescope, a glass 
nrMun fqr the gas or air, and a mirror, observer 
looks, not at a distant object, but at a luminous spot 
eitaatod in the telescope itself. On looking into the 
instrument, one sees a dark shadow, which falls upon 
a soale in a position corresponding to tho composition of 
the gas in tho prism. The method Is simple, and has the 
advantage that the refractive index of a sample of gas 
(as compared with air) remains the same, provided any 
changes at temperature end pressure, affect equally the 



Aoc. 81 , imi 


Cl. ma* ^ umt. 


sample, aod the air under oomparlitotL If obimney gases 
be throu|^ ^e pariam, an inoreaae of 0*9 per cent, in the 
carbon dsoa^e causes the shadow to be displaced one 
division on the scale. The instrument can be ^apted for 
photographic registration, instead of for direct reading, 
or the imago of the shadow can be made visible at a die* 
tanoe. The appmatus is sensitive to 0*0000003 in the 
refractive index, corresponding to a change of 0'2->0*25 
per cent, of carbon dioxide in chimney gases. JSlethanc, 
hydrogen, hydrochloric acid, arid hydrocyanic acid, can bo 
determined in air with the same delicai'v. In the ease 
of acetylene or sulphuretted hydrogen, tbe exactitude is 
twice as groat: for sulphur dioxide, 2^ times as groat; 
and for pentane and benzene vapour, nearly tou times 
an great.—H. Ih 

Incandcwcni black bodies : Brig/Uncss of -. and a 

Miiuple pyrotneier. W. Nernst. Fhvsilv. Zeits., 1900, 
7, 3«0—383. Ohom. Centr., 11)00, 2,* 294. 

PiiRVTors dotermiufttionK of the quantity of light {in 
Hefner candles) omitted by I sq. nun. surface of a b)a<;k 
body at different temperatures, have yielded the following 
results, the temperatures being given in absoluU' degrws;— 
At 1449". 0*0042 candle; at 1597', 0*012; and at 1707' 
0*004 candle. In the author's exjieriments, a Wanner 

i 'VToiueter, graduut-ed optically (Her. ileulsch. (jea., 

. 140), was used for measuring the trui[X''ratiircs, and the 
light emitt<jd by a cylinder blackened with manganese 
dioxide, when lieated m an ehjctric funiai^e, was Tiieusured. 
As a standard, the melting point of gold was taken as 
1004‘^C4 + 273® = 1337" absolute,whilst the radiation constant 
was taken as 14,000. The radiation of the black body was 
ascortamod by comparison with incaiHlescoiit cleclrodes 
]>hoto-«tandardi8ed tor different currcnl-Htrengths. The 
values given above were cfinfirmcd, and the following 
additional values were dotennmed 0*00 Hefner candle 
at 2027" absolute. 1*80 at 2182", and 2*72 Hefner caudles 
at 2290" absolute. The values obtained, agree well witli 

Planck’s equation; logn) Hefner candles-rp4-B, 

where T is the absolute temi>erature, and A and B are 
constants (A —11,230, li==5*3C7), and toiujieratures may 
be Bw^ertained in this wav bv determining the quantity 
of light emitted by a oluch body (carbon, osmium, 
tantalum, or a Nernst elet'trode). A photo-standardised 
incandescent electrode is thus by itself a fairly accurate 
pyrometer. Por higher tem|ierature8 l-ampere elei^trodes 
from Nomst lam|)s are especially suitable; after being 
used for some time at normal K.M.F., they give corumrdant 
results with a lower E.M.F. At the melting point of 
platinum, I tHp mm. surface of a black Imdy emits {>*634 
Hefner candle, and at the melting point of iridium 
(2348®), 12*1 candles. In practice the Hefner candles 
would be replaced as standards by stanilardiHod oleotrio 
lamps. One sq. mm. surface of a black body at 1819® 
yields one candle, and gives light which is not so red 
as that of the Hefner candle.—A. S. 


Nernsl lamp ; 7'empcralure of the -. L. W. Hartmann. 

Physical Uov., 1900, 22, 351. Electrician, 1906, 67, 
579—680. 

As other authors have indicated, measurements of the 
t6m|«rature of the Nernst glower based on its radiating 
power or photometrio qualities, give values which are 
much too high. This is due to the fe<it tliat the glower 
emits selective radiation, and consequently departs from 
the simple laws which hold for the “ black bodyjV 
The author has applied the method of using a scries 
of thermp-junctions with wires of nadually decreasing 
tluoknoas''and extrapolating, to find the value of the 
temperature corresponding to a cou^de of zero cross- 
section, thus eliminating the conduction of the wires. 
The values obtained with six different glowers, some with 
direct, other* with alternating current, ami with the 
j unctions j^aced very differently in the single oases, vary 
from IdOir C. to 1535° C. In oompar^i with this the 
author’s measurements by radiation methods indicate a 
tempiature of about 209^)® C. 

Tnese values are of impoctaaoe in odnsiderlog, the 


relative efiictonoy of the Nernst glower. If the high 
terntterature, as indicated by the radiation measuroments, 
bo comet, the watte lost per centimetre, are very low 
(1 to 6 watts), or 5 to 7 per cent., ooni^red with a “ block 
body” of the same teiufierature; but, considering tiie 
tomiwrature indicated by the thermo-element. 42 watts 
ant lost per centimetre, which is a i)ercentage of 70*6. 

—H.B.H. 

Enoltsh Patents. 

One prodvrers ; in svethn -. E. W. Anderson, 

Bolihull. Warwick, and Kynoib, Ltd., Witton, Stafo. 
Eng. Pat. 14.09H, July 8, 1905. 

The producer is provideil with a perforated water-supply 
pipe, which may Ihj swung beneath the fire-grate as soon 
as the fire m lit. on starting the producer. Water is thus 
squirted up into the fire, supplying the latter with steam, 
and generating good gas. until tho vaporiser is hot enough 
to generate steam in the normal working manner, where- 
upon the perforated pi^M? is withdrawn.—H. B. 

Ciml gas and producer gas ; Manufacture of —. J. 
Parrv and H. J. Pilliiigor, Newport. Mon. Eng. Pat. 
16,226, July 25. 1905. 

One or more inclined or vortical retorts are arranged 
witliin a producer having tho form of a blast furnace. 
The retorts are charged with a mixture of ooal and lime, 
and after the illuminating gas has been driven off com¬ 
pletely from the coal, tho residual mixture is discliarged 
and fed into the top of the prodvioor. The heat generated 
in the latter is controlled by regulating tho blast of air 
(hot or cold) admitted by the tuyeres, and ordinary 
producer gas is led off from the upper portion of tho 
fiirna<;e. Owing to the addition of lime to the fuel, tho 
ash lH!comes fuserl and is drawn off in the molten condition 
through a tap hole at the base of the fumaoc.—H. B. 

Gas and dense coke from coal dust; Manufacture of 

lighiing -. A. Pistorius, Schloss Waldonburg, 

(lemiany. Eng. Pat. 3870, Feb. 16, 1906. 

1)kv coal dust is mixed intimatelv with finely ground' 
lime (say, 3—4 per cent.) and finely ground inteh (say, 
6—6 jicr cent.), the mixture is compressed into briquette* 
under high pressure, and the briquettes are carlmulMKl 
in gas retorts in the usual manner.—H. B. 

Power^gas producers; ImptB. in —. F. Miiller, 
Harmstiult, Germany. Eng. Pat. 4077, Feb. 19, 1906. 

Ik order to allow of tho use of fine, granular, and brittle 
fuel in a tall producer, and to avoid the blocking or choking 
effect due to the weight of tho charge, one or more row* 
of hallow bridges with an inverted V'^haped top, and open 
bottom, are built across the producer. Thew help, to 
support the fuel, and also serve for the introduction of 
air and for the extraction of gas. for which purpose some 
of them may bo {Ktrforated.—W. H, C. 

Ft^amen^^f [Vanadium carbide] for electric incandescent 

lamps: Impts. in -. The British Thomacm- 

Houston (^., Ltd., London. From General Electric 
(k). of Schenectady, N.Y., U.8.A. Eng. Pat. 19,264, 
Sept. 23, 1905. 

Vakahium oxide. 100 parts, is mixed mtiraately with 
Acheeon graphite, 47 parts, and with enough coai-tar to 
make a Btiff dough. The dough, formed into boils, ia 
baked in a gas furnace and then Wtod in on electric arc 
furnace until reduction, with formation of vanadium 
oarMde, is oomtdete. The carbide is formed into lamp 
filament* bv mixing it with a small quantity of oetesiiL 
extruding the mixture into riueads, and firt^ the .latter* 
packed in graphite, in a vacuum fumooeat a high tem^a- 
ture. Filaramte of oarbide nay also be ontoined by 
heathiff wtrea of metallic vanadium to e high temperatute 
in-collet with powdered carbon or a goeeeus hydro- 
oarhott.—'B. B. 
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IJyiTSD States Patxkts. 

CombuMion; Profcsit of relating --. P. Lursen, 

(-oprnliagen, Denmark. U.S. Pat. H24,728, July 3, 

The combimtion U regulated by changing the rotative 
poMitioQK of the openinge through which the air and fuel 
'ire sciHirately introduced into the furnace, anti alno by 
moving the fKtint of their introduction further into or 
>ut of the furnace.— W. H. 

Furnaces; Process of comhusHng ctHd mxTturtat in 

-. O. MiclenhauHcn. New York, N.Y. U.S. Pnl. 

826,060, July 3, 1000 . 

The coal on the grate Ih aurrounded on three wdcH by n 
Memi-tubular mantle of ateain under prCHBure. introduced 
through a jet. The prcftsuro is highttst in the centre 
above the fuel, and lt>west at t}»e sides near the l>arM. The 
light, corapietoly luirnt ])roduct-« of combustion escaja? 
ti» the hues through the sbvini mantle at its highest ]K)int, 
whilst the parfiides of coal-dust and the heavy partially- | 
burnt gases are Keiit in contact with the heated bed of ' 
Fuel bv the sides of the mantle until they art* compictciv ' 
burnt.—W. H. C. ‘ j 

'^as-yrodurer. J. lieuleaux, Wilkinsburg, Pa. U.S. Pat. | 
824,883, July 3, llMHl. ; 

Phs producer is a vertical chamber built of refractory | 
material, and is provided with two systems of air-inlet 
j{>eningH. fine is a v(*rti<*Hl ]>i]K* which passes u]) through 
the water-seal ash-)>it into the lower part of the ])roducer. 
ind the other consists of a numlier of air-inlets which 
[>roiect- into the j»riK!iici*r from an annular lur-chaniber 
built into the hrickwork of the producer just above the 
ower conical pait and ut the same level as the eentral { 
.nl«t. Both systems of air-inlets are eonnected by japes i 
provided with cylindrical dampers.—W. H. C. j 

’das-analysie apiKtralus. J. Al. Alorchead. l^S. Pat- 
H24.V1»9. July 3. 1900. XXIll., i)age 828. 

Vaicivm carbide; Producing -. J. Al. Alorchead. 

U.S. Pat. 825,234, July 3, 19<_»0. XI^., page 817. 

Febjjch Patents. | 

(JaS’produccT ; “ Ihjdroxydric ”-. E. Bardot. 

Fr. Pat. 302,994, Feb. 5. 1900. 

The producer, which is intended more particularly for 
ise with gas engines of 8 h.p. or less, is fed with oxygen 
nuteacl of air. so that the mixed water-gas generated 
nay oohtain but little nitro^m. The oxygen may Ik* , 
ibtAined from an ordinary cvhnder of that cas. a floating 
bolbholder being intcrjKiHed wtween the cylinder and the 
mgine, or it may be g^merated by causing the hot gases 
rom the producer to flow, on their way to the engine, 
’ound yesseis containing barium jieroxide. the oxygen 
iberated being drawn into the producer. Instead of 
barium peroxide, a mixture of manganese dioxide and 
sAUBtic soda may bo employed, and in this case f»art of tho 
(team generated in the vajwriHor of the pnalucer is led 
nto tho mixture.—H. B. 

lafkmnUtr for the production of [air] gas for Uglding or 
heating. Soc. Le Kadiogax. FV. Pat. 363,057, Feb. 7, 
1906. 

rn apparatus consistA of two gasholders and a carburetter, 
rhe beU of the first gasholder (which serves to draw in air 
Old deitver it under pressure to the second gasholder) 

6 caused to rise by a Hydraulic piaton, working in an 
iprigbt cylinder attached to the bottom of the bell tank, 
md fed with water from the mains. As the bell riAes. it 
iraws in air through a pipe fitted with a non-return valve ; 
t also roiees a vertical rod, fitted with catches which bear 
jpon a weighted, tlppiBff»arm device. When the .bell 
xHiches A certain poia% ^Le ttppi&g arm » thrown over, 
Jiereby flhnttiag o8 tha «NU«r aup^dy to the hydroatic 
9ieton. The air in holder, now under a prauurc 
(otreapondmg to the weight ol the beh, k forced through 
i noB^turn valve into ^ second bolder j and when tM 


bell teaches a certain jpoint in ile descent, tho tipping 
arm is thrown book, therebv revmeing the valves, ana 
again admitting water to -tEe hydr^io piston. From 
tM second hoidw the air posses through the carburetter, 
composed of a vertical oesing having superposed horisontal 
trays, over which beuxol or the like trickles. The 
ap^ratus works automatically in a(XH>rdanoe with the 
consumption of the comyiressed air.—H. B. 


III.-DESTHUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Confinved from page 748.) 

Paraffin tmr; Iklermination of the KoHdification point 

of -. T. Fischer. Z. nngew. Chem.. 1906, 19, 

1323—1326. 

With the object of obtaining ooncordHiil reHults the 
Verein fiir Mineralolindiisthe ut Halle devised tho so- 
called Halle method, which has reoimlly been modified as 
follows: —A hcftker is filled to tho brim with water, and 
a thermometer HUHjiemlcd so that its Imlh is completely 
immersed. The water is heated about 5*' 0. or 6"^ C. above 
tho melting point of the jiaraftin, and a nieee of the wax 
about 7 mm. in size is taken from the middle of the sample, 
and jiinced on the wurface of the water, care being taken 
not to touch it with the fingers. 'I'he water is allowed to 
cool slowly, and a note taken of the temperature^ at which 
an ojmquc film forms over the surface of the drop of 
paraffin. The author finds that if a fragment of paraffin 
solidifying at about 58*^ V. be jjlHced (ui water at about 
63°—C, a film begins to apjK'ar at the edges of the 
oily layer at about 59° C'., and at about 68' (\ the filming 
is complete, i.k, when the determination is made as in 
the original inethotl in a space protected by glass jilaU'S 
on all sides. In the Inter modification, however, there is 
frequently a t^omjilete filming over of the [laraffin between 
59° C. and 61° C.. the film disappearing again in a few 
minutes. This is due to the influence of the colder air of 
the surrounding room, and with the other observations 
made, affords Bome exj>laiintion of the variation in tho 
results (not ipfreijijcntly L‘5 U. to 2' C.) rcconled by 
ilifferent observers for the saint* sample. Heiu^ the 
author has devisi^d the following coitiliined method 
with which such great differences are not jxmsible:— 
About 126 gtms. of the paraffin wax arc melttHl and 
poureil into a flask of about 125 c.o. <*apacity, which 
is thus lilUkl nearly to the neck. The flask is then closed 
with a cork througli which passes a tlicrinomcUT graduated 
in I" Cm and is placed in a wooden box tdosod with a lid 
in which is an ojioning for the thermometer. Poriodicial 
readings of the time and of the thermomeUtr are now 
taken, and it will be found that the times between equal 
intervals of tsuniieratiirt* increase sliortly Injfore the 
solidification jipint. until finally the thermometer records 
the same temperature for at U'ast 16 minutes, this being 
taken as the solidificHtion jxiinl of the paraffin wax. Con¬ 
siderable differences in the teinjterature of the room do 
not materially affect the results, and readings agreeing 
within C. can be obtained in duplicate determinations. 
In exiieriments with different saiiT})les'^of fiaraffin the author 
obtained by this method results from 1*1° (J. to 2*4^' C. 
lower than by the original Halle method, the differeneea 
inore«Ming with the rise in the melting points of the 
paraffins. In the case of a mixture of paraffin waxes of 
widely divergent solidification points {e.g., 66° C., 53° C., 
and 44° C. respectively) the thermometer does ftot 
keep constant for 10 minutos, but the author points 
out Hiat such a mixture is useless feu: most proetioal 
purposes, and con hardly be regarded as a commercial 
pr<^ct of paraffin wax factories.—0. A. M- 

Enoush Patents. 

Oaee* obtmined frwn the drf/ disHiiation or gawifA^ion of 
Juein; Treatment of ~. K. Komiers, EsMii-Bufar, 
Oermwy. £ng. Pat. 16,386, Aug. fl* 1905. 

TSS crude gas is coefied to about 40°-—45° U, whereby 
ittti'dit of the water and about half of ammosaa ate 
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0 <mden«ed; it is next passed throuj^ a tar sejwirator; 
then h^ted, usmg4t &a a^ooimg medium in ins ooolers 
through Whion the 'hot crude gas dowe i and toelly 
scrubbed with »ttl|Auric seid.to remove th* remainder of 
the amnionia. Owing to the heating of the gas prior to 
its entering the scruoDer, no dilution of the liquor, due to 
’CondensatioD of water, occurs. The ammoniacal liquor 
obtained on cooling the crude gas is treated with lime in 
A distilling column, and the hot ammonia vapour is led 
into the same acid scrublHjr. * Tho acid in the HCTuV>i>er in 
kept at about 80"" C., to minimise the condensation and 
dilution. The waste liquors from the distillation apparatus 
are discharged into the atmoHjihcrc by spraying them 
into hot chimney gaBcs,—H. H. 

Sulphafv of mnriionia : Apparafv^ for making —. 
S. H. B. Banglaiids and H. O'Connor. Kng, Pat. 
J7,2b7, Aug. 2b, iy05. VII., page 811. 

Cnitbd States Patents. 

IVowi; Apparafu^ for thrilling ——. K. (J. Jewett, 
Bellingham, Wash. U.S. Pat. 824.872, July 3, UXHl. 
The distillation is carried on in vertical cylmdricHl retorts 
sot in brickwork with a furnace l>etwet*n each pair of 
retorts. The woo<l is lowered into the retorts in cratcH, 
formed of radial liars connected by annular bars, and 
having conical bottoms. Water-Sjiraymg pijies are 
attached to the crates.— W. H. (\ 

[['iXHl-alroJiol; J^rorcan of mfikxng ——. H. (>. Chute. 
U.S. Pat. 824.1«>f), July 3, 1900. XVII., jiagc 824. 

IV.-COLOURING MATTERS AND 
DYESTUFFS. 

(Continued from page 752.) 

Aronutiic nitro coxnpounds ; in^rodMfO'on of amino groupn 

ixxio the nucleus of -. I. Meisenheimor and JK. 

Pntzig. Ber.. 19()G, 89, 2533—2542. 

The compound obtained by the action of hydroxylaniine 
•on ?w-dinitrobenzone in alcoholic alkali hydroxide solution 
was found to consist ot 2.4-dinitroanihnc and «?-dmitro- 
m-phenylcnediftmine, The latter is obtained in almost 
theoretical (piantity by dissolving the sodium salt resulting 
from the above reaction in a small amount of water, and 
strongly cooling the solution. It crystallises from alcohol 
in orange-yellow needles melting of 253^—254" 0. Under 
similar conditions 1.3.5-trinilrobenzene yields a sodium 
aalt, which when ai-idified forms picramide in fairly large 
miantity logotlicr with some trinitrophenylenediamiiie. 
jroin these rcHults it is inferred that m-ilmitro comjMiunds 
Are not reduced by means of hydroxylamine, but form 
substitution products,—1>. B. 

Nitro tompovndfi: diednttion of -, by tin halidm. 

H. Goldschmidt and E. Sundc, Z. piivsik. Chem., 
1900,66. 1—42. 

It has been previously shown (Z. physik. Chem., 1004* 
■48, 435) that in the reduction of nitro compoimds by 
stannous chloride and hydrochloric acid or by stannous 
bromide and hydrobromic acid, if the concentration of the 
acid be kept oonstant, the reaction is one of the second 
•order. If the concentration of the acid be varied, the 
reaction velocity alters also, and approximately in jiro- 
portion to the change in the concentration of tho acid. 
Stannous bromide and hydrobromic acid effect the reduc¬ 
tion of a nitro oompound about eight times as rapidly 
as Btannoue chloride and hydrochloric acid of the same 
concentration. The results previously obtained indicated 
that the reduction is effected not by stannous ions, as 
has been generally accepted, but either by complex 
compoimds. SnCl«H or or by the ions, SnCI,' 

or dnfifi'. Further oxpersmeats with m- and o-nitro- 
phenol and m-nitrobenrAld^yde have eonhrmed tiiese 
results. In the case of and p*nitrdbenB<inesQl^onic 
acMs and o^nilrobMliaaldehyde, also, the re«otion ve4oeity i 
iiMf«»Ma«HthtlB«QnO«itr«tioBQftlie»oid^ lnittoagr«ater | 


extent than ^ rouuired bv theory. o-Nltrobenaaddehj 
reacts not with tnree molecules oi stannoits chloride, 
other nitro compoutulB do, but only wi^ two, anthra 
being formed 

C,H4{NO,)CHO+4H - C„H4<‘^^>0 + 2H,0. 

Cxl 

In experimentB with m-nitrobonMnwalphonic noid » 
o-nitrobenznlilehvde, it wad found ihnt a portion of f 
hvilrochlorii! arid could bo replitood by sodiiini ohiuride 
barium ohiontio, without any noticeable offeot on t 
reaction vcIfX'ily. Tiim fact may l>e found ueeful 
practice in cases when^ a large excess of acid w injurioi 
Tlie lM-havi(mr of metal chlorides as sulmtitutes for liydl 
chloric acid luoves that it is not tho eotnplex com pour 
.SndIjH, but the ion, SnCl.,', which is the actual reduoi 
agent. It is pointed nut that tho results in gettei 
obtained by the authors conlirm the correctness of nabe 
view that the reduction of nitro comjmunda m ac 
solution ]ir<K'eed8 according to the scheme:— 

K.XOj-sK.NO-.k.NHOH'^R.NHj. 

-A. S. 

Azimi mmpnnadn. A. Angch ami (1. Marchettl. Atti ! 
Ac.'cad. ilet Ijni’ci Roma. liKIU, 16, [hj, 480—41' 
Oiom. Centr., lIHMi, 2, 32,o—;)2lt. 

Anilink and nitrobenzene on treatment with metal! 
sodium yield a compound, of the probahlc formal 
f'rtHsX(OONn)N(Na)(',|H 5 , which Ignites sjHintaneoaa 
111 the air, and is readily hydrolysed by water, a notal 
(juantity of iizoxybcnzcne Ixuug among the deeompoaitu 
products. n.Nit|>hthylamiii)i and nuitrunapbthalei 
yield ri-azoxynaphtlialcno in an analogous niaimt 
Aniline and a-nitronaplithalene on the one hand, ai 
nitrobenzene and «-naphthyhimine on the other, yie 
two isomeric eompoumis, p'roliably; CjHjffiNliOlCiel 
and CcHfiX(;0):NCji,H7. The condensation of amin 
with nitro-dorivatives in presence of sodium thus appea 
to be a general reaction. The following eases have bm 
exaniiiieci by the authors;— 

(OH)NHs + NOjC'eH, - ()H(NsO)C,H,+H,0; 

(OH )XH, + NOaOt t. (>H(N,0)OH+C,H,0 j 

OsHjXHs + NOjOCjHj = ('sHsI N,0)OH + C^HjO j 
( eHsXHi, + XOj('„H j<-'«H5(X,0)C,H5 + H,0. 

—A. S. 


Azo dyfatufje : DecnmiHinUton of - hij mufium hydr^ 

mlphitt . E. tirandmoiigm. Ber., 11)0(1,89, 2494—249 

The deeomposition of azo dyestuffs by sodium hydn 
sulphite (hypoBiiljihite) affords a ready moans of dete 
mining their constitution, and is. in many oasoe, superit 
to the well-ltnown methotl with stonnous ohloridi 
The Btiueiius or alcoholic solution of the dyestu 
is heated to boiling, and liccolorised by means t 
a concentrated solution of sodium hydroaulphih 
the renetion-products being siibse(|uently isniated in an 
suita ble manner. A boiling aqueous solution of Orange E 
decolorised with sodium hydrosiilphile. and then filteret 
yielded, on cooling, glistening colourless needles trf in 
aminoiiaplitliol, the yield being the same as by the stannmi 
chloride process (Ber., 1892, 28, 981). Bentoneazo-): 
naphthol when treated in alcoholic solution with sodiai 
hydrosulphite yielded aniline and amino-)3'naphtho, 
From 2-bonzeneazo-a-naphthol, treated in a siodla 
manner. 2.amino-1-naphthol was obtained. The latte 
was converted quantitatively into a diaeetyl dwivatfy 
(m.pt. II6* 0,) by boiling for from 1 to 2 boun with a 
equal weight of fused sodium acetate and six time# it 
weight of acetic anhydride. By partial •aponlffcafdm 
of the diaeetyl compound, the N-aoetyl derimtlyt 
&oH,(OH).XH:OOCH,,'is produced, m.pt. 188°—M9“ C 
Tnu'enbetanoe eomhlnes with diazenium eotapoundt, bo 
thezOeultlitgdyettaffsantof noteehnieal value, a-KStmee 
yields amino-zSinaphthetstilnhonlc !<( 

WWWeWon with sodium hydsoso^its, smibit azobernMn 
M eehvMed almMt qoaiititattTsly into >hyd)(taob«n»MM 
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Cl. IV.—C0T.01TRING MATTERS k DVBRTOTFS. 


timi SI* 1 S 06 . 


Disazo conipoundn of 'jy^jihtnylenediamine. ; Fatty-aro^natic \ 

mixed - with heterocydic side cha^vs. V. Biilow 

and F. iJiiMMe. Bor,, 190ti, 89, 2439—24d(>. 

Diazotwed p«nmino*Hcetaiii1ido luay Ih! readily combined 
witb l>e« 2 ovlj«! 6 toiio in Heotre acid solution to form ncetyl- 
7)-ainiiiobenzene-«7.o-beuzoyiaeetoue , 

in.pt. 171' r., which cryKtalliHes from alcohol in golden ! 
yellow needles, an<l is sparingly soluble in water. On ■ 
treating thin fujbstauco w'lth hydroxylaniine a practically 
quantitative yield of the coiTOHjKimling jHOxazoIe (acetyl- | 
p-aininobon/.eneazo-1] - 3 - methyl • 5 • phenyliHoxa/ole is j 
obtained. This ]>roduct, m.jit. 22S' 1’., crystalliHCH from ! 
alcohol m yellow needles, jiractically inKoluble in water | 
It may be hydrolysed with <lilute eaustu* soda, and then , 
rediazotiswl. 3’be dmzo conijiound <-oinl>meH willi aceto- ! 
ai'ctic ester in acetic acid solution to l<irin a disa/.o bo<ly, i 
which cryHlalliHes from alcohol m orange needles ineUiiig 
at 151'’ (/. The ilisa/.o compound is converted into i 
3-mcthyl-r).phenyliso\a/,o!cl I •My.o.ben/.ene-iizo-4].l-phenyl- 
3-mcthvl-r>.pvra/.Hloms 

' ■N:0(('H,K /r(f'H.i):N i 

>(’H.N: X.( VH4.X:N.r/ 

CfiH„.N . rx) / I 

if tn’uled wntii ])henylliyi1razine in glacial acetn acid 
Bolution. 'i*ho new substimce in insoluble in W'ater. but ' 
may be obtained from nitrobenzene in light red needles 
m.pt. 20.'^'^—20(5^' (^ The same jiroduct is obtained by ! 
reveraing the above pro«‘cdute and <*onibining [p-aiulno- j 
benzene-azo-4J.I phenyl-H-iuelbyl-o.pyrazolone with l>en- 
zoylaoctone, and subsequently treating the product of 
the reaction with liydroxylamine. B. L. 

Trimtromcthfffir and triyh'ntflmetJfanr. A. Hantzscli 
Her., 190(», 39,'247H—248t;. 

The author atteni|iteil to prepare liexanitroethanc by 
treating the silver salt of nitroforiu (N() 2 ).'|CAg with iodine 
in ethereal solution, but obtained instead lodotriuitro- 
niethane (N() 2 ) 3 ri, .> 8 '^ (’. This substanee is 

formed immediately even nt a tom|ieratni*e of —73'^ C. 

It reiMits reiulily with silver nitrite to form ti'tia- 
nitroinetbanc. but. is quite indifferent to the very reaetive 
sliver salt of nitroform. 'I'lie author points out lliat 
liexa-nitroetliaiie is thus evidently a substanee of abnormal 
reactivity or mstability. and is probably not capable of j 
exiatenee. He argues from analogy that (iomlierg's very j 
I'eaetivo “ Iripheuylmothyl.” which is dinioleeular, is i 
proliably hexaphonylethane. The analogy between tn- j 
nitro- and triphenylinethane derivatives is supported ! 
bv ihb stabilitv of both tetranitro- and tctraphenvlmetlume. ! 

‘—H. L. 

iJyestufl-amnwmum Itaaes; A physiological <?on/r»7m/ion | 

to the qveatiop of the constitution of -. H. Fulmer. 1 

Ber., HHMh 39. 24.37—2438. | 

IrlETUYLATisn-amuiouium compounds in general show a | 
charactoristic; physiological eurara reaction. This reaction j 
is obtained with Methyl tlreen. but not with Anramine. 1 
Maloidiite Giwii, Crystal Violet, and Methylene Blue, j 
According to the views of Hant/seh, Auramine, Malachite | 
Green, and (Vystal Violol' in the free state an* jiseudo-bases, j 
whilst Methyl Green and Methylene Blue are true ammo- i 
nium bases. The tw'o latter su Instances siiould therefi^re | 
behave physiologically as other methylated aminoiniuin 
cotuitouudH. Methylene Blue is tlius {inomalous m this 
respect, and the fact is regarded by the auilior as a supijort 
for Kohrmann's o-quinonold azth'ioniuiu formula for this | 
dyestuff. (See this J., 190(1, 17.3.)—H.L. 


it may also be produced by the action of nitric acid on a 
I solution of the eame dyestuff in a<fieltQ acid. To this end, 
I a solution of Methylene Blue (32 gruts.), Iree, from sine, 
in acetic acid (160 gyms, of a 40 ^ cent, solution), to 
which nitric acid (14*3 grms. at B.) is added, U heated 
to from 8<r to 82'’ C., at which temperature the reaction 
takes place. When this is completed, water (200 c.c. of 
hot. followed by 3(K> c.c. of cold) is added, end then 
common salt (30 grms.) and zinc chloride (23 grina. of a 
solution at 40" B.). The zinc chloride double salt thus 
obtained, is ]>unfi«d by roprecipitatiuii from a solution 
containing hydrwhlonc acid. 

Tlie presence of Methylene Bine m admixture with 
Mcthylcm* (ireen, whii*h is diOkuilt to observe with the 
«|icctrosco])c. may Ik’s dctiN'tiid by menus of ammonia. 
3'his reagent, when added to an aqueous solution of t)ie 
former (iyestuff, has the effect, after the lajiso of a little 
time of rciifh'riug il.«i colour slightly paler, while it gradu¬ 
ally destroys the colour of a Molulion of the green dye* 
stuff, at the same time giving a brown preci]utaU‘.—E. B. 

Hydroxylamine , Jh composUiou of -, in presence 

of hydroferrocyovic actd. Formation of crystnlbscd 
ferricyonogt/i-rndef mid uilroprussiiiv. K. A. Hotmaan 
and ri. Arnoldi. Ber., HMib. 39. 22(t4—2208. 

On boiling au aqueous solution containing equal weights 
of ])otassium ferrocyatiidc and hyilroxylaminc hydro¬ 
chloride, ammonium chloride and a nitroprusside are 
formed, nitrogen ami hyilrocyanic acid are evolved, and 
a deep blue crystalline powder with a ])urph) lustre is 
precipitated. A filtered solution of 30 grms. of hydro- 
xylarnine hydna-hlonde was mixed with a. .solution of 
30 grms. of potassium ferrocyamde. and the whole heated 
j ou the w’ator-balh till neitlier fern- nor ferrocyanide 
; could be detected m a jiortion of the tittered solution. The 
i solution was then decanted off. and the residual blue 
’ powder washed witli a hot 15 jwr cent, solution of hydroxyl- 
j amine hydrochloride, and afterwards with water. 
3’he blue comjiound forms nncrosr'opie cubeswithn brilliant 
purple lustre. When treated with u strong solution of 
alkali m the al>sence of air, it yields ferrn* hydroxide and 
potassium fcrrticyanide. It is not acted upon by boiling 
potassium nitrite solution, nor by ferric chloride solution. 
It is not ilissolvod by water, dilute mineral acids, oxalic 
acid, acetic acid, or a solution of Hwdiolle salt; it is 
attacked slowly by 4 per cent, aminouia Holution at the 
ordinary teniperaturo, with formation of ferric hydroxide, 
but la not acted u])on by hydrogen sulpliide. It thus 
corresponds witli respect to properties and colour with 
WilliamsoirH violet (this J.. 1905. 1221), and it must 
therefore be regarded as a ferru^-ammonium ferroeyanid© 
of the following coostitution : — 

NH4( FeCyfi) re'^'2( l^'Cyo )N H*. 

The coiniiound is ipiite anhydrous, and this affords 
another objection against the view that the intense colour 
of the blue iron-cyanogen compounds is due to tlie presence 
of combined water. The true cause of the colour is the 
simultaneous presence of ferric and ferrous iron in the 
molecule (see this ,J., 1995, 1221). The new violet com¬ 
pound can be obtained perfectly pur<’ m a crystallised 
condition, whereas Williamson’s violet is amorphous, and 
usually impure. The same violet compound is obtained 
if ferrieyanide Ik* used instead of ferrocyanide, indicating 
that the ferriKjyanido is in the lirst place oxidised bv the 
hydroxylamine. In the reaction, one-half of the ferro¬ 
cyamde is convortt‘d into the violet compound, and the 
other half into nitropnisside ; the quantity of hydro¬ 
cyanic acid evolved is cmiivalent to one-fourth of the 
ferrocyanide used. (See also this J., 1904,1209.)—A. 8. 


Meikyhnc Orem. E. Grandmougin and E. Waldor. 

Z, Farben.-Ind., 1900, 5, 285—280. 

By a method of quantitative reduction, Qnehm and VValder 
(thii tl., 1900, 308) have recently proved that Methylene 
Green, which is pretutred by the action qf nitrous acid 
<m Kethyleno Blue (tnis J.» 1897,508) is a nitro compound. 
The dyestuff in question may be obtained, as Noelting 
has ehown, by the actioa of nitric acid on a sulphuric 
acid aolution of Methylene Blue. The authors find that 


English Patent. 

Dyestuff ; Manufacture of a black - {from coal or 

tignite^^ with hy-products, induding a tanning agent or 
a second black dyestuff. I). Lerman, B. B. I), l^wartz, 
and P. Pikos, Pozega, Hungary. Eng. Pat. 3107, 
Feb. 8, 1906. 

Coal, or lignite is pulverised, end heated to 90°—110° C. in 
an open vessel or under pressure, with 0^6 to i^i per cent. 
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V.-PRSaPARISra BtfiAOHINO* to, TfirnBBS, yarns & fibres. 


of an aqueous solution of an alkali hydroxide or carbonate 
or other “ iolTWit,** drying 'aoooraing to the nature of 
the material used ; heating is continued till the bituminous 
constituents ate diaeolTed and the residue carl^ised. 
The latter is separated, washed, and distilled, the distillate 
consisting of gases, which may l>e used for illuminating 
purposes, and also of tar and other oils ; the residue, 
when pulverised, is said to bo a valuable black dyestuff. 
The aqueous solution of bituminous substances is pro* 
oipitated by addition of aoi<r. the precipitate’ being of 
value as a tanning material, it is stated ; the precipitate 
n\av, however, be converted into a black dyestuff similar 
to that first obtained by distillation, as above.—T. F. B, 


V.-PREPARING, BmCHXKG, DYEING, 
PRINTING AND FINISHING TEXTILE^ 
YARNS, AND FIBRES. 

{Coniinued from page 750.) 

E.VOtJHH Patbnts. 

Waterproofing composition, apfdirahle (dso us a vehida for 
pigment^. T. L. Lfishman. Eng. Pat. 4633, Feb. 24, 
mo. Xlll/i., page 821. 


United States Patents. 

Dyestuff: Oriho-oxyriM -. K. .Schirnmeher and 

F. Schmidt, A>»HignorM to Farkwerke vorm. Mcister, 
LuciuH. uiid Briining, Hoclist on the Maine, Oenuany. i 
U.S. Pat. 820,27y, July 17, lOOtL j 

See Uer. Pat. 107,333 of l»or); this J., 1900, 47i.~T.F.B. 


Dyestuff ; Ortho-oxymontKtzo -. K. Schinuacher and 

F. Kclmudt. AssignorH (o Farb\v'i*rke vonn. Meiater, 
Lucius, und Brunmg, Udi hst on the Maine, Germany. 
U.S. Pttt. 820.280, July 17. 100t>. 


The o-hydro.\yuzo dycstuif, having as a sodium salt the 
following formula, is claimed :— 

^^»;-.S03Xa{3) 
XSOaNaftl). 


/OH(l) 

\C1(4) 


Its aqueous solution w bluish-red, becoming bluish-violet 
on addition of siKlinm carbonate, ft dyes wool red from 
ttcid baths, and clironuKl wool blue. (See also tier. Pat. 
107.333 of 1905; this J., 1900. 471.)—T. F. B. 


Dyestuff OrthO'Oxymonoazo -. F. Schmidt and K. 

Schirmacher, Assignors to Furbwerke vorm. Meistor, 
LuciuB, mul Bnining, Hoi hst on the Maine, (lormany. 
U.S. Pats. 820.281 and 826,282. July 17. 1900. 

The dyeatuff claimed analogoua with that desoribod in 
U.S. Pat. K20.280 (aoe preceding abstract), the chlorine 
in the latter being replaced by the methyl group. It 
dvea wool blue-red from acid baths, the dyeings of the 
chrome lake being blue.—T. F. B. 


Alizarinsulphonic acid and process of rnnking same. 
M. Iljinskij, Crofeld, Assignor to R. Wedekind und Co., 
Uerdingen, Germany. U.S. Pat. 82tk509, July 17, 
1900. 


A NEW ftlizarinmonosulphonic acid is obtained by the 
action of fuming sulphuric acid on alizarin in presence of 
merciury. Its potassium salt, whudi is carmine-coloured, 
gives a deep red solution in potassium chloride solution, 
which gelatinises on cooling. Its aqueous solution gives a 
purple coloration on addition of copjior sulphate.—T. F. B. 


Afdhrttfiuvindisulpfionic. acid and process of making same. 
M. Iljinstcij, Crofeld. Aasignor to R. Wedekind and Co^. 
Uerdingen, Germany. U.S. Pat. 826,510, July 17, 
1906. 

AHTHRArLAViWj whcn treated with fuming sulphuric acid 
in pr©8<mee of mercury, is converted into a new disulphonic 
acid, which forms yellow microscopical rectanplar 
prisms, not pointed; it is soluble in hot water, giving a 
solution, which is converted to deep red-browu on 
addition of cqppet sulphate.—T. F. B. 


French Patent. 

Organic or inorvanie compounds ; Proeccs for the reduction 

if -B. Kapfl. K. Pat; mm, Fob. S, 1906. 

VIL, pago 8i L ‘ 


Dyed or naluraUy coloured material.; Heinovtd of cxdouring 

matter from -. J. Y, Johnson, Loudon. From 

Bodische Anilm und vSoda Fabrik, Ludwigshafeu on 
Rhine, (iormuny. Eng. Pat. 12,517, May 29, 1900. 
The alkali salts of formaldehyde-sulphoxylic acid, either 
alone, or in conjunction with formaldehyde-bisulnhitM, 
possess only feeble reducing properties in neutral somtioo, 
evon when boding; in mud solutions, however, the rednoing 
properties are much inoreascd, hut deeoiuposition also 
occurs, with pr<HU])itation of sulphur in the fibre. This 
objection is not apparent, if the sparingly soluble basic 
zinc salt of formaldehyde-siilplmiyl/o acid (descril^ in 
the second Addition to Fr. rat. *350,607 of 1905; this 
.J., 1905, 1299 anil 1300) is used in acid solution, 
no decom}M>Hition taking place; acetic acid, 

sulphuric acid, and especially formic acid, may lie used. 
The discharging bath may contain, for example, three 
parts of the basic zinc salt, and throe to five parts of 
nirmio acid to overv 100 parts of the material to bo treated ; 
the materials are iieatea slowly to boiling, and boiled foE 
abouf 10 minutes, or until a portion of the bath does not 
reifuce Indigo Carmine solution.—T. F. B, 

Oiling of cotton and other vegetable, fibres ; Process for the 

-. J. C. Fell, London. From E. Komddrfcr, Asch, 

Bohomta. Eng. Pat. 13,580, July 1,1905. 

The persistent emulsiona obtained from vegetable or 
animal fat with mineral oils and ammonia, do not appro* 
ojably improve the appearance of cottou yarn, especially 
that dyed with sulpnide blacks; e.xoellent results are 
stilted to bo obtained, however, by the addition of alkaline* 
earth salts, preferably chlorides, to the emulsions. 100 
kilos, of cotton yarn dyed with a sulphide black are passed 
for half an hour through a hot bath containing 10(X) grms. 
of 80 per cent. Turkey red oil, 800 grms. of olive ott 
or coooe-nut fat. 800 grms. of “ best refinod ” parafEto 
oil, 200 grms. of ammonia (sp. gr., 0*91) and 700 j|rms. 
of crystallised magiiosium chloride; the liquid is 
removed from the material without rinsing; in the 
case of other black dyestuffs, the emulsion of oil as 
above is added to the dyebath.—T. F. B. 


Drying yarn or other bxtde materials in hanks ; Machines 

for - . A. N. Marr, Thorner. Yorks. Eng. Pat. 

15,133, July 24, 1905. 

The machine consists of a drying chamber open at both 
ends, and provided with a perforated floor and celling, 
which commnnieate with air spaces above and below 
the drying chanit>er; circulating air spaces, arranged at 
either end of the drying chamlHir, are divided into two 
sections, one of which oontainH a suitable kpparatus for 
heating tlie air, and both of which contain a Ian or fans 
for circulating the air through the air spaces, and thence, 
through the perforations, to the hanks of yarn, which are 
carried on a travelling web within the drying chamber. 
It is stated that the drying is performed quite evenly by 
this machine.—T. F. B* 

Unitid States Patent. y 

Printing indigo colouring maUer; Process of 
H. S. A. Halt and X. Bilking, Aasignors to Bad&Khe 
Attllin und ,Soda Fabrik, Ludwiganafen on Bbbia,. 
Oetinany. US. Pat. 820,428, July iVim , 

See Eng. pat. 6495 of 1905; this J., 1905, 543.—T.P.B: 
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VasBOK Patbhis. 

Cupnnmanium mlulions X/or numufaeture oj artif^ial 
tak]; Purifitaiitm of — A. Lecmut. Fr. Pat. 
862,fl«8. Fob, 8, 1900. 

Tot ammotiiaoal aolntian of oaprlc hydroxide is Bubjeoted 
to dialyaia to dopri're it of oryttalliBable Halts, atich as 
oodlvm chloride and potaBBinm «ulphat«, the presence 
of which is stated to induce decomposition of the cuiiram- 
nttoium at ordinary temperatureB: whereas, when thus 
purified, the sriution is Raid to be stable, and in Bintahlc 
ooBdition to dissolve cellulose to a viscid solution, a]>pn)- 
priate to the manufacture of artificial silk.—E. S. 

Cueing with milphidc dyeituffe ; Process for - 

Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. 303,02s, 
Feb. 0, 1006. Under lot. Conv., March 30, lOO'i. 

Tillgsa dyeetufis are dved with the addition of various 
oraanie acids, which have reducing properties. The 
acids increase the affinity of the dyestuffs for the fibre, and 
also prevent any action of the sulphur eoinpotmds on ; 
animal fibres, so that the dvestuffs can Ire used for dyeing j 
solid shades on half-silk, half-wool, or other mixed fabrics. ' 
Example. —Idl kilos, of Katigen Black T. (i. extra are I 
dissolved in a solution of 2-4 kilos, of crystallised sodium j 
sulphide in water. This solution is made up to 200 litres j 
with water, and 4 kilos, of salt, a solution of 000 grins. \ 
of calcined sodium carbonate, and 1 -2 kilos, of com nicri-ial j 
lactic acid arc added. 10 kilos, of half-wool are placed I 
in this solution, heated to 00" C'., and dyed for one hour j 
at this temiairaturc. After dveing. the material is rinsed I 
With water, and then with dilute aoetie acid. The wool [ 
con be dyed to shade bv topping in a fresh bath with I 
an acid dyestuff.—A. B. 6. | 

Crganie or irtorganir rompounde ; Proeene for the redaction | 

„/-. 8. Kapff. Fr. Pat. 302,08(5, Feb. 3, 1000. 

VII., page 811. 


m-^ACIDi^ ftlJEAm uro 

XOM-HETALUO SUBltiEITS. 


(Ooniinutd from page 780.) 


Ozone and nitric oxide; Thermic formation 
moving gases. F. Fischer and H. Marx. 
S», 2567—2.766. 


of - in 

Ber., 1900, 


Thb formation of OEone at high temperatures in air or 
oxvgen can be shown without sudden cooling (see this 
314)» if the stream of air be blown away iroin 
tlic high-temperature apace with sufficient velocity. In 
this way the authors find that ozone, hydrogen jM^roxide, 
and nitric oxide are all formed m the hydrogen nam<\ 
and that with the Nernst (ilameot the product varies with 
the speed of the current of air, nitric oxide bwng formed at a 
low’, and ozone at a high Ki>eed. By regulating the speed, it 
mav be possible to form nitrogen oxides and ozone m 
Buen proportions that the final product, after reacting 
with water, may be entirely nitric acid.-—J. T. J>. 


llydriodit acid ; Unpid method for the 'preparation of —- • 
F. Boudroux. Bull, Soc. (-him., ItHiO, 36. 493—494. 
BuLPHiTii dioxide reacts with iodine dissolved in barium 
iodide solution, yielding liydnodie acid and insoluble 
barium suljdiatc. \A'c>rkmg details for the preparation 
of the acid are given. fiO gmn of iodine are slow'ly added 
to (U> grniH. of baiiuni peroxide suspendecl in 100 c.c. of 
warm water. The clear U(|uid is neparuted, and further 
50 grnis. of iodine are dissolved in it. Then a current 
of Niiiphur dioxide is panHcd througii the solution until 
colourless. After filtering, acid of about 3o per cent, 
strength, containing onlv traces of sulphuric acid, is 
obtained, and this nia\ bo concentrated by distillation 
140 grins, of the hydrat« boiling at 127^ CJ» were obtained 
by the author in three hours.—F. Soon. 


VL—COLOUBINO WOOD, PAPER, 
EEATSERf &6* 

{Continued from page 757.) 

Vniteo Statbh Patknt. 

iVaU^eovoring^ ; Maehine for priniing dexoralivv maferuth 
(ind ——. E. C. Bueck ami R. R. Bcrt-elli, New York, 
Assigzuirs to Baeck Wall Paj>er Co., Kew York. U.S. 
Bat. 826,693, July 10, 1900. 

A CONTINPOVS web or strip of the material is guided by 
rollers over and around an impressiou-cylindcr. and lueuiis 
am provided for applying to the material a background 
of any desired charaider. The j)nntjng*roller is of rela¬ 
tively largo size, and contains a complete continuous 
design suitable for so much of tlic wall of a room a.s is to 
be covcretl with single lengths of materml. A device is 
provided for applying colouring mnte^nal to the printing- 
roller, and a bolt and graduated pulleys for driving tiio 
impr«S9ion*oylinder and printing-roller in unison at 
the same surface a})eed.—B. N. 


FnxNcu Patbnt, 

Wood dyeing; Proeens of -. M. Griinhut. Fr. 

Pat. 362,997, Feb. 5, 1900. 

The wood ie first steamed in order to remove albuminons 
matters, and is then imprecated with chemical products 
iu order to produce the colour desired. The colours arc 
obt«||ined by im{>remating the wood with two or more 
ohemioAls in turn, the ohemioabi employed reacting on one 
another inside the wood, and so proGhioing a very intimate 
dyaiag efieet^-^.g., to produce a roddtsh-Wwn. wood 
it fiMt impregnated with a eolution of poUwium thio* 
oya^te (aulphooyaiude) and gix hours later, with a 
solitVte'Ol ferric chloride.—A. &. 8. 


i Alkaline-earth halogenata* ; SolnhUitg of -. /. Hariam 

halogenatiH. M. Trautz «iul A. Anschutz. Z. physi^ 
Chom., 1900. 56, 230—242. 

‘ Thb rc.sults nbtainotl aie given lu the following table, the 
{ ligures referring lo the percentKge of anhydrous salt iu 
I Iho saturated solution, although m all three ciisos the 
j solid phH'jo consisted of fl inono-hydrnted salt. 


Temperature. 

I 

Malt. 




' llarium 

1 Burlum 


; chlonite. 

1 broinate. 

: iodate. 

- ---- 


1 - 

- 

( -2'470 + O'OO4 

16‘28 

_ 


But^ectlc point \ - <mi;i4 + «hmi 2 

_ 

0*280 

— 

1 - 0*04« + 0'1>U2 

— 


0*008 

n-0 . 

lo-on 

0*286 


lu*o . 

21*28 

l)*489 

0*014 

. 

26*26 

o*n &2 

0*022 

25-0 . 

27*58 

0*788 

<1*028 

ao-u . 

2»'48 

0*06 

[0*081 

40-U . 

.88*16 

1*81 

(M041 

5l)*0 . 

86*66 

1*72 

0*056 

«0*0 . 

40*06 

2*271 

0*074 

70-0 . 

48*04 

2*022 

0*008 

80-0 . 

45*90 

8*521 

0*1J6 

90*0 . 

48*70 

4*26 

0*141 

98-7 . 


6*266 


. 

6M7 



( iniH) . 

_ 

_ 

0*107 

BoiUng point \ 300-80. 


6*89 


1 105-0 . 

52*67 




—A. S. 


8uh$tan<e9 9olvhh with dif^rult^ ; Studies of the solubility 
of —— . II. Hduhility of slliftr eMoride, bromidcg and 
thiocyanate ai 100® C. W. Bdttger. Z. phvsik. Chem,, 
1906, 66, 83-94. 

Xsfl •(dnbilities were oalculated from oox^uotivity deter- 
xnade with the solntione oonteined in a bomb 
lined with platinum. /Sht r<Hnilts» iaigiit^'Vh WiAh. apme 
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The rosulto ehow that the washing of preolpitatee of silver 
chloride with hot water in quantitative analysis is not free 
from risk. One litre of the solution saturated at 100° C. 


contains 0*0210 grm. of silver chloride, so that the loss on 
washing may bo somewhat considerable, C8[iecielly if, as 
frequently happens, unnecessarily large quantities of 
washing water are used.—A. S. 


Sulphur ; lonitatiou of -, and (hr. complex iont of 

mercury. I. Knox. Z. Elektrochem, 1000,12, 477—481. 
Both red and black mercuric sulphide are soluble in 
sodium sulphide solution, the amounts dissolved incresring 
from 0*008 to 0*78,8 for the red, and from 0*011 to 0*8!)fl 
for the black modilleation, ns the conceutration of the 
sodium sulphide increases from 0*10 to 1*52 (all expressed 
in gram-molecules per litn*). The solubility is due to 
the formation of a comiilcx anion, which, from the rate 
of increase of solubility, as sodium hydroxide is added 
to the sulphide sohitioii. and also from measurements of 
E.M.F., the author concludes to be HgSj'^, arising from 
the electrolytic dissociation of Na 2 HgS 2 . 

At the end of the paper are calculated the concentrations 
of S" and other characteristic ions in solutions u.sed for 
the precipitation of sulphides (all containing a gram- 
molecule in the litre, save the solutions of hydrogen 
sulphide). The results are tabulated below:— 


ITsjtBZ hM been mufih egitwtioo anuBy MililK^ 
of SicUia* eulpbuc m aooount of (he nnmliiniiitfhn ‘.4 bhMs 
as the “ ConsoTEio ObUgatorio,” 'The bier iMpuftbl) 
the “ Oonsorrio ’’ has now passed the lUBan Baspu^ 
and from August 1 the industry uriil be plan^ ,b|h , 
new footing! The chief ptoviinotts of this IgQ itse. | 
follows;— 

1. AU the snlpbur-produeeri ate ooaetitnted .< 
body for twelve years. 

2. TRe crude sulphur will be sold exclusively for aeooiu 

and in the interests of ite members. ; . 

3. Eedning, grinding, and Shipping of 

4. The exportation of crude sulphur for j^aixiAe. i 

open to all. ™ 

6 . ITie Anglo-gioilian Sulphur Oo. may for th« Wilgfti J 
will hold on August 1, either join the Trtast or kdl’it 
stock to it at 69 lire jier ton of 1,000 kilos,, f.d.b,, paysbl 
by debentures at par, bearing 3*06 per cent, per anUiu 
interest, free of present or future taxes, and redeemsU 
within twelve years by yearly drawings. Tte caj^ts 
and interest are guaranteed by the Oovemment, and 1 
is said the Anglo-Sicilian Co. has preferred to sell. 

0. The Trust has the right to limit production, and wil 
be controlled by the following organisation:—• 

(o) A committee of fifty members, electixf by th 
produoere. 

(6) A hoard of nine members, named in part by th 
Minister of Commerce, the Banco di Sicilia, and th 
Chambers of Commerce of the Sioiliaa pfovhwel 
in which the mines are situated. 

(c) A general manager named by the Government. 

7. The law provides (a) for the institution of publb 


SioUian mdphur. CJwm. and Drug,, WOfc; ijfel 


Solution. 

1 S" i 

H8' j 

HtS 

i H' 1 

OH' 

NrjB . 

NaH8 . 

. 

Water iwturated with H uS . 

^’/lHC^HsOa. saturated with HgS .... 
KflHCI, saturated with H 28 . 1 

3-fl K 10-* 

I'ttxlO-’ 

' l-2x]0*i» ! 

0-6 X 10-*» i 

1 MxJ0-“ j 

0-91 

1 1‘0 

' 1*0 (atioiit) 

©■93 

! (l•95xJn•< 

2*0 X 

0*91 xlU*» 

1*3 x 

3*flxI0-* 

6'0xa0*» 

0-07 

0-1 

0-1 

i»a K io-»* 
a*3xJ0‘U 

1 

1 0-7 X 10*» 

! 0-95 X 10*^ 

4‘0 K lO'* 

1‘0 

1 ' 

S««K10*4 

2*S X 10-* 

1*7 X 10-« 

! 1.8 X 10->* 

8.0xJ0»u 

12-0 X J0*»* 


The low concentration of S" ions in solutions of 
hydrogen Hulpliide is remaikable, in view of the com¬ 
pleteness of the precipitation of metallic sulphides by 
these solutions—J. T. i). 

Sulphur: I'lipimr presaurc of -. W. Mattliies, 

Physik. Zeits., 19(18, 7, 395—397. Chciii. Ccnlr., 
1998, 2, 204. 

Ths author determined the vapour pressure of sulphur 
at temperatures below its boiling point, 'riu* tenijoratiires 
were measured by a thermo-couple, graduated at the 
ordinary tem(ieratui*c. at KKI' C., and at the boiling point 
of sulphur (444*63° C. at 780 mm. pressure). The values 
found by the author were as follows ;— 


Pr^ure. 

Temperature. 

Pressure. 

Temperature. 

mm. 

T. 

uni. 

“C. 

1*86 

210*2 

2()*5 

205*0 

8>20 

222*4 

58*5 

306*5 

6>64 

284*4 

133*0 

352*5 

8*45 

241*8 

250*1 

379*4 


—A. S. 


NUnpruauidea: Seaclion of aulphidee on -. f. 

Virgili. XXIII., page 828. 

Bgdroxt^miue i ikeompoailion of — in preaence of 
hydroferroeganie acid, i'ormatlon er^aUiatd 
ferrimnoyen-tiolet and nitropraaaide. K. A. Hofmann 
and Hi Amtddi. IV., page MO. 


! warehouses in the sulphur ports; (6) that the Banco di 
i Hieilia may advance up to ten millions hre on thah 
warrants : (e) for creating a mining bank with iont 
I million lire capital, with the object of assisting imaij 
j producers. 

! 8. The law reduces railway freights, and exempts from 

j taxes the production of sulphur and all the industries 
m which the national sulphur forms a principal element. 
This exemption, it is expected, will benefit the sidpfatii 
industry considorably. 

Government intervention in the sulphur industry had 
I neeome a neoe.^iMity, as th© American competition from 
I the Louisiana sulphur mines had mad© itself (©It ©rrai in 
I the European market©. The Sicilian produners, howev^, 
may now lose their best market—th© United States—as 
Mr. Frascli. the aj^cent of the Louisiana mines, insisted, 
when neuotiations took place at Rome, on re^rving the 
whole of the American market for the home products 
The magnitude of this loss may be gathered from th© foot 
; that th© Ameiican consumption of sulphur lost year 
j amounted to over 600,000 tons, of which oicUy ©uppUed 
[ 70,000 tons. As th© American outimt grew, the Imports 
from Sicily gradually declined. In 1002, 170,0;^ tone 
were taken from Sicily by the United States, so that thw 
has been a loss of 100,000 tons in three yean. IVojKMkrs 
ago Italy and ^My twoduced 06 per cent, of the wtudd’s 
crat|Kit of sulphur, but the pendiihim is 
the other war. One of the leaturca of the new 
law is the hmlting of peoduetton 11 neoessaiw. In Mar loot 
the atoolsi in SkiUy amounted to 424^940 turns, oottpared 
wHh 313*625 tons in 1905. . 











^ „r.-Aorf^. * ^ai. 

u.fi. ^"•*^',a£‘,'^"rT ii ^‘'' 
mik^ T>rutt ^« 4 f' **• >»<><*- 

rt»m dmtlwilM i»t cJm Xto«rd of UnIcod StntnM General 
of Hov. Id. 1901. boldm« that 
jMNMfaftoeed ba>4am oavooBate wtm <luiial*ie a« the rate 
fr ••par ^©*. nd.tmiormm a« a oiiemJca/ compound, under 
3 o/ «io A(ft of July 24, 

* da^yiu'on of the UnitedHtAteti 
inmie owre /or Southern District of New York, in 
?.'¥*? 0* G»brid & Schall v. United States (T.D. 24.331), 
Ju^ nud wiat said article wa# free of duty under the 
toi^OM <a para^aph 480 of aaid Act, for “ barvta: 
ubonate of, or 'mlhorite.” The department is now of 
he opintim that “ witherite ” being a narrower and 
^ partio^ tom than “ carbonate of baryta,” “d 
inclusion of the words “ or 
pwagraph would be superfluous and 
'>e interpreted to limit 
the barium oarhonate therein ptovid^ for to ilm form 
tuenof Shown a« witherite. 

^uty is, therefore, to be aasesst^d U}»on precipitated 
harium carbonate at the rate of 2.^i jier pent, nd vtUoron 
under paragraph 3 of the Aot of July 24. ISDT. 

Thift ruling will ftpi>ly only to nierchandiHe exported 
after July 20, 1»00. 

Cnrhnn dioxide ; Production of - —, in thr Vnited 

Oil, Paint, and Drug Kep., Aug. h, ilKMl. |T.ll. | 


.MP.TAI.btC 


tilH. St. tlH. 

_tTC' KLiWia-"*-" 

,TS. * NON-M 

, - ” ■ ^ of lap-welded m MAmfew Steal 

I The o.vlindere »« " are about 3} ins. in outiide 

^biog , ‘he .nia ler cylil^OTa^ oharged'with SO lb. of 

Uqidd. wldle the larger are j""-,}” 

hng And arc ohargod with 00 U). Xhlft ifl twO'tlUKls 
of Me water cA]>Aoity. The bur»ting pressure of the tubes 
rarios hoewaon filOt) ond JPW) lb. per square inch in the 
ow of Me seamleae tubes and between 4900 and 5300 JK 
for the kp.weIdod. All are tested to 3700 ih. before filhair. 
Smo© the pressure, even ati»56® C., is only 2240 lb., there 
18 a wide margin of safety. 

■Arsenic. C. C. Schnatterbeck. Mineral Hesourcea of 
the United States, 190r>. [T.U.] 

The United sStntes utilisps over half of the world’s pro- 
duotion of metallic ar.senic, arsenious oxide, and arsenic 
sulphides. Every year several hundred tons of arsenic 
sulphide, obtained in purifying sulphuric acid, are wasted. 
An eoononiieal method of treating tliis arsenious hy* 
product' IB needeci. In addition to the arBonic recovered 
from arsenical pyrites initn‘d in Wu.shington and from the 
ores which occur in Virginia, attempt.', are being made to 
recover the arsenic which is going to woste in the smelter 
fumes at Anaconda, Mont. 

In J90r» then’ was produced in tlie United States 
1.507,3H(» lb. of arsenioijs acid, valued at $35.2lU, as 
compared with 72,413 lb., valued at S2,l8r>, in 1904. 


There aro now about 40 factories producing liquuficfl 
oarhon dioxide in the United States, tlie aimual output 
amounting to about 30.(M)0,0<K) lb. 

Although carbon dioxide occurs in nlmo.Mt every natural 
water, it is rarely present m quantities suflicient for 
cotnmereial purposeii. It is only at Saratfiga SjirmgH, Now 
York, that practical use is made of it ui the United Stati's 
in the production of liqucliod acid. 'i‘o meet the increa.Hing 
demand, over 40 woUh. generally ti ms. in diameter ami 
ranging from 30 to 3(10 ft. in depth, have boon drilled 
to secure the carbon dioxiile gas, tlui total yield of winch 
IB estimated at about 20,(MM) lb. per day. It is rtqiortod 
that a couBiderable pro^mrtioii of the 20,fM)0 lb. is obtained 
from the drift into which it has passed from the under¬ 
lying rooks, only about half of which is recovered. The 
latvest producers, therefore, are said to he the relatively 
sh^low wells, 30 to 100 ft. in depth, of which many have 
been drilled south of the town. Of the rock woIIb^ those 
south of tho town yield the most gas. at depths from 15010 
000 ft. The rock gas, if found at all in commercial quan¬ 
tities, is generally enoountertKl at the jimction of tho 
argillaceous Utica shale just over the Trenton lirixistone. 
Many wells have been drilled wJiich have proved non- 
producing. 

Compression of the gets .—From the wells tho water and 
assooiateil gas aro pi|HMl to a separator, a large tank 
equipped with a 2-ft. trap at the bottom, from which the 
water ©scapes, and with a pi|)© at the top loading to tho 
gasometer into which the gas discharges. From the 
gasometer the gas is drawm through calcium chloride 
driers to remove the moisture, after w'hiidi it jiasses to 
the compressor, working generally in three stag<‘s, at, 
approximately, 60, 3(X), and HxV) ll». After cooling, 
fixed weights of tho liquid are admitted into cylinders for 
shipment. 


Production of ursi'mr. in (he United Stafea, 1001—1005. 


[XNmnds.} 


Year. 

Quantity, 

IHOl. 

. (MM),00O 

1902. 


1003. 

. l’222.0(Kt 

1904. 

. 72 413 

1905. 

. 1.507.386 


Value. 

$18,0(^K> 

81.1K0 

30,601 

2.1H5 

35,210 


Imports of ifie/.altic arsenic, white arsenic (araenious o.r«V/f’), 
and arsenic sulphides {orpiment and realgar) into ike 
United States, 1000—1005. 

[Pounds.] 


Year. Quantity. Value. 

lOfM). 5,705,55!) .. 3205,5(M> 

HM)l. O.OKO.OOK .. 316,325 

1902 . 8,110,808 .. 280,055 

1903 . 8.357.661 .. 294.002 

1904 . 6,8(K).235 .. 243.380 

1906. 7.675,088 .. 236,640 


A noteworthy feature of tho industry has been the 
growth in the imKluctiou of Spain, a country which shipped 
to the United States in 1005 approximately* 1760 short tons 
of white arsenic, containing 00*8 per cent, of arMenious 
oxide. The largest producer of metallic arsenic and 
arseniou.s oxide in tho world is Oermanv. by far out¬ 
classing Great Britain, which until 1902 held first place 
among the producing cmintrics. Hopes are entertained 
that Canada may become an imriortant producer through 
tho doveloiimont of its new deposits of uiispiokel in 
Ontario. As for tho United States, there are signs that 
the domestic production, of arsenic will show marked 
expansion in tun near future. 


The world's annual production of arsenic. IfiOl—1905 


Year. 

Canada. Germany, (a) 

------ 

Italy, [a) 

Japan. 

Portugal. 

Quantity. 

Value. ! Quantity, j Value. 

Quantity. Value. 

Quantity. 

Quantity. 

Value. 

IMl. 

1402. 

ms. 

1404. 

1406. 

m. tuns. 
080 

720 

233 
(e) 00 

64 

doU. 

41,676 

40.00U 

16.420 

0.460 

6.4D0 

m. tons. dolB. 

2,644 ; 260,760 
2.027 ; 200.000 
2.768 ' 268,600 
2.000 ' 244,417 

m. tuns. 1 dels. 

0 120 
(6) ib) 

(e) 1 (C) 

(W j «» 

m. tons. 
10 

12 

6 

(6) 

(6) 

m. tons. 
627 

786 

048 

1,S70 

dols. 

36.277 

83.008 

24,984 

66.887 


(HJ SlataRio aisenlo and arsCBlpos oxide. (6), Statlittes not available at fame of pubUcatloa. (c) Exports. 

























Year. 

Sp 

ain. (4) 

Batted Kingdom, is) 

' 

BnlM StntM. <«>> > 

Qiuntltg, 

Voiae. 

Quantity. 

Yalae. 

Qnantlty. 

Yalwn 

1901,. 

1002 .. 

1908. 1 

3904. ::. 

1906. ' * 

m. tons. 

120 

(/) 

1,088 

m 

dels. 

14,400 

(/) 

87,040 

(/> 

IQ. tons. 
8.416 
2,166 

016 

002 

(loh. 

197.270 

93.906 

81.760 

27,796 

m. tom. 

272 

14126 

664 

88 

684 

dote. 

18,000 

81,180 

86,691 

2,166 

36,210 


(t?) Arapnlo RulphU1« ; In addition to these quantities, during 1903 there were produced 22 tons of orplmoDt valued at IS.dH?. 
(e) Arsemous oxide. 

(/) Not reported. 


Monazitc mnd. Eng. and Min. J., July 21, lOdO. [T.R.] 
The total Eurojiean demand for monazite sand, itududing 
that exportftd from Europe to Ainerioa, Is 1200 to 1500 
metric tons per year. Brazil alone can aupply 1(»,(K)0 tone 
easily, which exceeds all ptwsible eonsumptum. However, 
proftjpeotmg for new sonrees af aupply i« being actively 
earned on. and not without kucccks. *T1ic renuU is that 
the monazite sand busincHH will laJore long ceasi? to be 
remunerative, and even now, owing to contraide. the 
Mocks in Ruro|ie are auffinient to inundate the markets 
at any moment, in aiich ciroumstanceR, observeH “ En 
Nature.” June b, the German Thorium Convention is not 
likely to be renewed on its expiry in 1907. 

ExiiLiSH Patents. 

yUric acid or the salts of nitric acid; Vfilisation of the 
nitrof/cn of the air hy the. oxidation of the same, and 

conversion, of the product into -. O. H. U. Bninlor, 

Leipzig-Gohlis, Uermunv. Eng. Pat. 5901, March 10. 
1906. 

A MIXTURE of oxygen and nitrogen, together with eom- 
bustiblo gases, is passed uiuler pressun^ into a eombiistion 
chamber, ilisposed in a eloaed vessel containing wat<»r. 
The gases are ignited within the furnaee, the proportion 
of the constituents and the pressurti Iwmg so adjusted 
that a temperature of about 2600" C. is attained. The 
burning gases issue from an o^iening in the liottom of 
the combustion chamber, in the form of a pointed Hame, 
which shoots down into the water in the containing vessel, 
and becomes emdosed hv an envelojie of superheated 
steam. Under these conditions, the production of nitric 
acid may. it is staU^d, lie carried on as a protitiible process, 
as the steam is decomposed into its elements, and ” furthers 
the chemical action by the formation of new combinations.” 
In8tea<l of pure water, a Haline solution, such as of sodium 
ohloridc. may be used as absorWr, in which case sodium 
nitrate is formed. (Reference is made to Eng. Put. 6640 
of 1904; this J.. 1906, 276.)—E. S. 

SulphfUe of ammonui; Apparatus for vuiking -. 

S. H. B. Langlunds, Glasgow, and H. O'Coxuior. Edin¬ 
burgh. Eng. Pat. 17,267, Aug. 26, 1905. 

The saturator and draining tray are made of porcelain, 
glazed earthenware, or the like, being constructed in parts, 
which are connected by means of suitable holes or lugs 
eontained in or iirojeotingfrom them, through which holes, 
bolts, preferably made of lead, are passed.—E. S. 

United States Patents. 

Sulphuric acid ; [Meetrolytic] Method of making -. 

W. M. Johnson. U.S. Pat. 826,057, July 3, 1900. 
Xli4., page 816. 

Alumina ; Process of manufacturing --. H. C. Peffor, 

East St. Louis, 111., Assignor to the Pittsburgh Reduc¬ 
tion Co., New Kensington, Pa. U.S. Pat. 826.364, 
July 17, 1906. 

Bauxite ia heated with lime or other comiiound of 
?aloium, to produce calcium alurainate, which is digested 
with a sohition of sodium carbonate. From the iHtcred 
solution of sodium aluminato thus obtained, alumina is 
precipitated by a oorrent of carbon dioxide.--~E. S. 


Leaching solutions : Process of tre.ating acid ——. P. F. 
CoM'ing, Assignor to P. de P. Ricketts. Now York. 
U.S. Pat. 826,302, July 10, 1906. 

Pyrites eonlnming iron as well as metals capable of being 
)iiocipitated from a mineral acid solution by hydrogen 
sulphide, is fused out of contact of air and in prwience of 
metallio iron. The fused product, containing metal 
Kulphides. IS subjected to the action of an “ acid leaching 
solution lontaming a metal whoso sulphide is insoluble 
in the acid in the presenfo of hydrogen sulphide,” during 
the evolution of which the iron diasolvea, whilst the other 
indicated metals in the product and in the leaching solution 
are precipitateil, or reiUHin undissolved. —E. S. 

Potassium chloride; Extracting —— from seaweed. 
D. M. Balch, Assignor to A. P. btepheus, Coronado, 
Cal. U.S. Pal. 826,963, July 17, 1906. 

The seaweeds are ” sweated,” and dried in an enclosure, 
and the exuded salts are then separated by meohnaical 
agitation. (Compare U.S. Pat. 794,481 of July 11, 1905; 
this J., 1905. 8K3.)—E. S. 

French Patent. 

Organic or inorganic covij/ounds ; Prouss for the reduction 

of -. S. Kajiff. Fr. Pat. 362,986, Fob, 8, 1900, 

Under Int. Conv., Feb, 8, 1906. 

Formic nnd sulphurous acids, or their compounds, are 
used in combination to effe<'t reductions, which, in many 
cases, neither reagent, taken separately, can realise. For 
example, on heating a mixture of water, sodium formate, 
sodium bisulphite, and hydrochloric acid, with 
nitrobenzene, aniline is product. Thus also, an aqueous 
solution of sodium bisulphite and formic acid reduces 
Indigo Carmine on heating. Solution of ferric chloride 
may be reduced by the same reagents. Many examples 
arc given of the H)i]»li<?ation of this reducing compound 
in discharging the colours of certain dyos on cotton, 
silk, &c., and for the reduction of ferric salts, in the 
cellulose industry, &c.—E. R 


Vin.-GLASS, POTTERY, AMD IMAKBU. 

{Votilimed /Tom pvge 700.) 

Small; Ih/ccls of -in Iht aaU-glating kiln. W. 

Scheller and <>. (jeiz, Sprechsua), 1906, S9. 420, 
Chein.-Zeit., IHOO, 30, Kep. 239. 

The addition of a highly fuaiblo frit to the pigment, i» 
order to fuae the partielea of amalt that are liable to 
volatiliae in tlie natt-gluzmg kiln and produce irregular 
eoloiu'iug of the ware (etonewarc), ia inaufSoient to obviate 
the defect at the places where the ealt cornea moat in con¬ 
tact with the ware when thrown into the kiln, and it i« 
therefore better not to place any blue ware in thoae part* 
of the kiln. The following mixture ia raeammended 
as a frit for smalt: (0-2K,0,0-2Na,0,0-6CaO)l-8—2810,. 

—aff. 

Stoneware glaze. E. Berdel. Spreohsaal, 1906, SB, 483 ; 

Ch6m.-Zeit.. 1900, M, Rep. 289.' 

A t-Bacutss glaie, rich in alumina and aitioa, and cnitabie 
for use on stoneware to bo fired at a SnisiuBg beatoorre- 
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spondmp to Soger cone 1—3« cftn be obtained bv fritting 
Norwegian fehipar A5'0 parU, calcined borax 50*A, marble 
or calcapar 20. and qnartz aand 54 partis. Of thiis fnt 170 
parts are ground with 55^0 parts of fdlM|>ar, 29H1 of barium 
carbonate. 20 of mtnrble, 22*2 of calcined kaolin, 25*8 
of raw kaolin, and 42 of quartz sand. The glaze may 
be coloured with metal oxides, preferably added to the 
fritting charge—C. S. 

ERByCH PaXJtNT. 

Olasi/ artklee; Staining -. R. Kessler. Fr. Pat. 

362,972. Feb. 3. 1906. 

Fob colouring hollow beadn. artificial fruits, and other 
similar articles of glass, a mixture -is used consisting 
of powdered aluminium snd gelatin, to which an aiuliiH' 
colouring matter is added.—A. G. L. 


IX.—BUILDING MATBBIALS. CLAYS, 
MORTARS, AND CEMENTS. 

[Co^iiinuod from jyigc 760.) 

Portland (cmmt : In/fvcurr of added svh.'itanccn on tin: 

strength of -. AVormser. Tonind. Zeit., 1900, 80. 

949 ; aioin.-Zeit.. 1900. SO, Kei*. 239. 
ly order to ascertain whelhei any incieaseof strength eoiihl 
be imvMirU^ to a mixture of oeniimt and siind (1:3), hy the 
addition of acids aiul saline Hointiuns that foim insoluble 
or sparingly soluble ('oinpounds witli hmc, test blocks 
of cement j-irepated in (a) rotnry tube furnaces, (6) slmft 
furnaces, and (c) ring furnaces, were treated with o.xalic 
acid, chromic acid, or phosphoric acid, or the sodium 
or ammonium salts of these acids ; also witli ainnioniuin 
fluoride, sodium silicate, borax, or boric acid, m solutioiiH 
of varying concentration. The cements (/>) and (c)gavc 
better roeults than when mixed with watei alone, especially 
after standing for 28 days, but only a slight increase of 
strength was exhibited by (a).—C. S. 

Portland ctment ; Infiueno' of snlphatrs on the. netting 
pro'ptrlxtn of —L. Pi^rin. Genie Civil. Paris, 
48 . 809—391. Proc. Inst, Civil Kng., ltM)5—1906, 
188, 54. 

Thi author determined the rate of sotting of (1) plaster 
of Paris; (2} Portland ceineut: and (3) inixiures of 
Portland cement with quantities of different substanoes 
containing equal amounts of sulphurio anhydride, viz., 
(a) with I per cent, of plaster of Paris ; (5) with 1*12 per 
cent, of raw gypsum ; (c) with 1»»4 per cent, of potash 
alum; and (d) with 9*86 per eeiit. of ammonium sulphate. 
It was found that the retarding effect of plaster of Paris 
was identical with that of raw gypsum, but less than that 
of ammonium sul^mtc ; the addition of alum had praeii- 
caily no effect. The author expresses the opinion that 
the retarding action is due to ohcmicHl cauMes, and depends, 
withto iirniti, on the quHutitvofMulphuncanhydride present. 
The increased action of ammonium sulphate is consifiared 
to be duo to the relative inHtaluUty of that compound, 
whilst thenegativo result, ohtaiiicii with alum, is probably 
due to the preseni/’e of aluminium in that salt.—A. >8. 

United Stated P.itent. 

Cement; Apparatve for manufaciuring -. C. Ellis, 

Assignor to Combustion Utilities Co., New York. U.S. 
Pftt. 835,303, ialy 10, lOOO. 

The apparatus consints of a rotary kiln with a blast gas- 
burner or other fuel-feeding arrangement at its lower 
end.andahou8ingetiolnAingitBup{)erend. In thishousing 
are placed baffle-plates, which cause a deposition of dust, 
and force the products of combustion to adopt a cir¬ 
cuitous route, thereby heating a number of air-nues, also 
placed in the housing. The dust deixisited is removed 
through doors. From the air-flues, a connecting pipe leads 
the heated air to the blast burner, which is from a 
producer into which waste gases from the kiln, after 
traveiuift^ the housing, are delivered.—A. G. L. 


X.-METALLDRGY. 

{Continue from page 765.) 

Stags: New avmraivs to determine the pwlting poiafs 
of —.... W. McA. Johnson. Electrochem. and Metall. 
lad., 1906. 4, 202—268. 




A riBCK of a round 4-in. bar of Acheson graphite, 3i ins. 
long, has a narrow slot, G. H- in. wide and ins. iiigh. 
cut in its bottom (see Fig. 1). In the top of this block 
a hole. K. of I in. dmm. (Fig. 2), ia drilled to a 
depth of 1 in., and this ih continued by a hole. H, in. 
diain., to the narrow slot. A horizontal 1-in. hole ia 
drilled above the level of the slot, to receive a Le Chatelior 
pyrometer. P. to a jioiiit us near nn possible to the in. 
“ dripping hole.” A small quantity of the slag, or of the 
mixture of slag-forming materials, is planed in the upper 
hole. E, and the whole is placed in an oil-fired experimental 
reverberatory furnace having a layer of sand on the hearth. 
The pyromi'ter is inserti'd througli a hole in one side of 
the furnace, whilst through an opcnuig in another side, 
the point at whii'h the slag drops through the hole, H, 
into the slot. G. is observed, ft is stated that results 
agreeing within 5^ C. can be obtained.—A. S. 

2ircofiii/}n and /i/ani7im ; Silieides of -. 0 . 

scliiuid. Compt. rend., 190«. 148, 224—227. 

The reduction of zirconium or titanium oxides or of their 
double potassium fluorides with aluminium gives, in 
presence of n large excess of alUcon, the silicides, ZrSi<) 
anil Ti»Si 2 . resjiectivelv. They are purifieil in the same 
manner as thorium silicido (this J.. 1996, 481). These 
Hthoides are obtained as minute hard iron-grey crystals.. 
The ziieoniuni oom)>onnd has the sp. gr., 4-88. and bums 
when heated in oxygen; the titanium com})Ound bos the 
sp. gr., 4'92, and is oxidised with dimoulty. Both 
compounds are unaffected by acids (excepting hydro¬ 
fluoric acid), but decompose readily when fused with 
caustic potash.—F. Soon. 

Lead and calcium; AUtmsof -. L. Hockspill. Compt. 

rend., im, 148, 227—229. 

Bv melting together lead chloride and metalUo calcium, 
alloy* of lead and calcium are formed (compare this J., 
1906,124). but the yields are poor. The alloys are harder 
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than lead, and tamUh rapidly. Water deoomposea them 
with dkinte^atiott. 

A orygtalhted oompound or alloy. Pb^Ca^. melting at 
775® C., and of tp. 7*8, is obtained’ by distilling off 
the excess df lead contained in the erode alloy in raeuo at 
about 1000®.—P. iSoDi*. 

Iron ; Cherniatry of ——. H. von Jttptner. Ber., 1008, 
89. 2878—2402. 

A LBCTmi. summarising the present ^KMtition of our 
knowledge of the chemistry "or the iron-carbon, iron- 
silicon. and iron-phospHorns oompoimds in iron and 
steel.—J. T. 1). 

Silicon and graphite: Influence of —— on the open. 

hearlk procena. A. ft. Tli«>niHs. Iron and Steel Inst., 

July. 19(10 (Advance proof]. 

In making “ acid ” Htccl. the author finds that to obtain 
the l>est rcHulta, the pig-iron used sliould contain from 
1‘25 up to 2 per cent, of silicon; with le.ss than thi.s, the 
“banks” are invariably fluxed, whilst with more, bad 
“ bottoms ” often ocrur, and he suggesta that in furnaces 
making acid steel with low silicon iron, the acid bottoms 
now used should be replatrcd by I)hsu? bottoms. He also 
finds that by using Iron with a high percentage of combined 
carimn, instead of highly grajiliilic iron, the output is 
increased by 25 per cent., whilst the wear and tear of the 
furnace is reduced loO per cent. When using high 
graphitic iron less than id per cent, of the carbon I’uiitents 
are eliminated iluring the melting period. In all enwes 
the metal must be kc]>t covered with a pronor ipuintity 
of slag which is not thick and viscous.—J. H. C. 

Siemens-Martin furnnev ; Chemical r>‘aetioiiH in the - 

Deslandes. JIuU. Soc. d’Knoourag., Revue dcMetall., 

1908, 8. 218—222. 

The author has studied the “ c<H'flicient.H of distribution ’’ 
of v'arious elements (i.c., ratio of ]>eicentages m slag and 
in metal) after fusion in llm furnace, when equilibrium 
may bo supposed to have been attained. Those co- 
eflfioientH dcjxmd on the temperature, und on the com¬ 
position of slag and of metal. The composition of the 
metal ii sufticiently charncterised by its content of carbon, 
tliat of the slag by it« content of silica. 

Silicon. —If the jiercentngo of silica in the slag be 
plotted H« absiMssa}, (ar), and that of carbon in the metdl 
ftii ordinates, (y), then for metals containing from 0‘15 to 
0‘50 of earhon, und slags containing 45 to 58 of silica, the 
line x + 2H'25y —59’0 separateH the diagram into two 
regions—where jr + 28‘25y]>.56 the metal contains silicon, 
and in the other region it contains none. Whether the 
silica in the stag be saturated by iron or manganese makes 
no difference. Elevation of temperature favours retention 
of silicon in the metal, but the influence of temperature 
is only slight. Equilibrium is long m being attained, or , 
in being re-established if disturbed by addition of silicon i 
to the metal. Additions to the slag much more rapidly ! 
adjust themselves. [ 

Manganese. —For percentages of earbon, from 0-55 to : 
0*20, and of silica from 59 to 53. if j;+44y^30*8 the metal 
will contain more than 9*2 |K*r cent, of manganese—if 
a'+44y<[30‘8 the manganese will he lielow 0*2 percent. 
Here, too, temperature has hul a secondary influence, 
though high tomt>orature favours increase of manganese. 
The silicon in the metal, as well os the carbon, has an 
influence on the manganese : if (a being the ixircentage of 
carbon, and h that of silicon) a]>0*,33 -f 3*46. the iioreen tage 
of manganese depends onlv on the silicon, and increases 
with it; if 0‘33 + 8‘45^«>‘0*12 + 0*tt6, the content 
in mangonea© depends on and increases with both 
carbon end silicon; if 0*l2+0*95>a, the content 
in manganese depends onlv on the earbon, and 
increaBes with it. Thus, while the metal ns a whole 
may not be in equilibrium with the alw, internal 
equilibrium in the metal among carbon, silioon, and 
mADganeBe, may exist. 

Sw^kur .—Tliis hoe not been fully worked out, but the 
coefficient of dlstribntioit seems to diminish as the basieity 
of the eiag (wpecially the basicity in manganese) increases. 
High temperature lavonrs the dimination of sulphur. 

'■■nJ'* *• 


Copper: Sdlidifioiition of —. P, Dejeaa. BuU. So<h 
d'WQOourag., Bevu© de MetallM 1906. Ik 
Thx author has determined the temporature of solidi- 
ffcatton of copiw by a thermo-eleotrio pyrometer, ooa* 
paring the ii^toations of the same instrument ^ven 
Dy each sampie of copper with those .given by gold. 
Assuming that the soHaifying point of gold is known 
to be 1005® C., his conclusions are as follows 

1. Pure copper solidities at 1085’ C. 

2. It forms with cuprous oxide a eutectic containing 
4*5—5*0 per cent, of oxide. 

3. This eutectic solidities near to 1065® C. The solidi- 
fring point falls slightly as the percentage of oxide is 
reduced, probably through impurities in the copper, 
which are all dissolved in the oxide. 

The solidifying point of cojiper maybe used to calibrate 
a thermo-electric pyrometer. For tbU purpose it is b^t 
to melt the copper in nn open oruoibl©; the oxidation 
during the time of experiment will give 2 to 3 per cent, 
of oxide, and the mixture will usually show two ])ointa of 
nrniHt on cooling. Tlie temperature of the second arrest 
'may bo taken as 1882^ C.—^. T. X). 

Hrussen ; Special -. L. (iuillet. BuU. Soc. d*En- 

courag.. Revue de Metali., 1900, 8. 169—204. 

A MORE detailed memoir than that abstracted in this J., 
1900. 540. The chief additional points are as follows 

Ordinary brasses. —I'liose containin^^ 48—55 per cent, 
of copjier. consist chiefly of the constituent /3. which is 
forgeable hot; yet brosMes with loss than 65 j>er cent, 
of copiwr arc rarely met with industrially. This is, 
perhttfiH. because (1) they arc hard and difficult to work ; 
(2) the interval of temporature over which they can b© 
rolled or hammered is restrk^ted, and would be difficult 
to inaintuin in practice. Moreover, small amounts of iitt- 
puritie.s have an important influence on the mechanical 
properiies ; the aalhor's cxix'rimontal brasses were all- 
made from pure materials, which could not be used 
indu-strinlly. 

Hrasscs containing Aluminium. —Aluminium can I*© 
added to brans to the extent of about 10 per cent, before it 
forms a H|iecial constituent. The projieriies of the alloys 
are oioselv similar to those of the *'* equivalent ** 
ordinary brass (i.c., having really the imaginary ** 
percentage of the alloy), but the elastic limit is distinctly 
higher in the aluminium brass than in the equivalent 
ordinary brass. In alloys with the same imaginary "** 
percentage of copper, the elastic limit and hardness riiw, the 
elongation, reduction in area, and resistance to shdok 
fall, as the [lereentuge of aluminium increases. 

Brasses containing manganese. —It needs 8 per oetit. of 
manganese in an alloy containing 80 per cent, of copper, 
before a seosible amount of a sfieciai constituent is formed ; 
and with higher percentages of copper, oven 15 per cent, 
of manganese shows no trace of it. Manganese brasses 
resemble in proiHirties the equivalent ordinary brasses, 
but the elastic limit and breaking stress are considerably 
raised. Manganese alloys with the same “imaginary^ 
]>ercentage of copper, but different peroentt^es ol man* 
ganese behave, as to their relative mechanical properties, 
like aluminium brasses. The addition of manganese allows 
of rolling, industrially, brasses composed entirely of the 
constituent ft. 

Brasses coTitaining iron. —The author has not investi¬ 
gated tlicae very fully. Up to I ‘Bfl per cent., iron produces 
very little effect on the mechanical projiertles; the 
breaking stress is slightly loweretl, the hardness inoroMed. 

Brrtsses conta»ntn (7 ri‘n.—Tin diwolves first in the 
constituent a ; the more rinc this contains the less 
tin can it dissolve. W hen the «-constituont is saturated, 
the tin forms a sriecial constituent, similar to that 
found by Heyoook and Neville in bronzes. In 
brasses containing both the a and ft oonstituants, 
the a-constituent first takes uf> about 0*7 per cent, 
of tin, then the )3-constUucnt an equal percentage, then 
the special constituent begins to be formed, first at tbe 
expense qf Hie jd-soluHon, and, when that is aHAbsorbed, 
at that of the a-solution. An amount qf tin not mote than 
neceseary to saturate the a and ft solutiona has but little 
effect on the meohimloal, projierties, but when it eoiste 
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ia peftter quftatlty it «k .uajurious. BniMei with these 
higBor proportions of tin nre, however, much more 
resistant to sea-water than ordinary btaseea. 

Jirasscs containing J^id, —liood alssolvea to the extent 
of about 0'9 per cent, in hoih the a and /3 solutionis, and 
in that condition is almost tiithout effect; but in larger ! 
amount, when it exists as lead, it rapidly lowers the 1 
meohanioal qualities of the alloy. 

JSmAcea eantaining affiVow.—The solution /3 can 
dissolve more silipon as its zinc content is lower— 

1‘4 f,ter cent, at 63 jwr cent, of cop£»er, 2 }>er cent, 
at IH) per cent. 4?f copper. TJu* solution ft dis- 
Bolves about 1*4 jicr t'cnl. Higher iwrcenlageM give 

rise to a special constituent Bimilar to one found in indiis- ; 
trial coppor-ailioonB. The projierties of silicon brasses 
sot oontaiuing the H|iecial constituent are very similar | 
to those of the equivalent oifliiiary brasses, but tlie ; 
elastic limit is raised. When lheH£»ocial constituent fornih, ; 
the mechanical qualities undergo rapid degradation. | 
Braanca cvninining nuigntaiitm. —Xot more than [ 

0*2—0‘3 per cent, of niagni-siuni can be dissolved without ; 
formation of a special constituent which is highly injurious, j 
Magnesium inusl. thcTefor(\ be used very s))anngly and i 
earetuliy, if uw'd at all, for deoxidising brasses. j 

AnUviony behaves, as regards its solubility and its : 
effeetfi, ahuoat identicully w'lth iiiugnesiuni. ' 1 

Voni'plcx hraHHCH. —When more than one substance is j 
added to a bruss. each behaves as though it were the only I 
substance added.—J. T. 1). j 

MttalHc alloys compounded in atomic pro/tortion/i; \ 

PhyaictU properties of - at ordinary and higher j 

temperatures. W. Hubei. Ann. Gewerbe- u. Baiiw., | 
1006, 69 , 0 ; Chem.-Zeit., 1006, 80 , Hop. 243. 

8mxlti\o furnaces with natural draught give alloys of 
better quality, with less waste, than wdicn artiliiuul draught 
is employed, owing to the smaller excess of oxygen in 
the former. The comluctivity of copper smelted under 
the first-named conditions was found to be 110 }»er cent, 
(referred to standard copper), whilst in the, other case it 
was only 73 fair cent. 

An alloy with the composition Cu 2 Fc 2 NiAl gave the 
tensile strength 82 kilo*, jier s((. mm. with only 3 ja»r cent, 
of elongation, }xirfectly uniform structure, and only two 
conatituents (u- and ^-crystals), no eutectic being formed. 
The elongation increasetl to 13 per cent, (in the quickly 
cooled a^te) on altering the projiortlons in such ratio 
os would correspond to t‘u 2 Fe 2 Ni 2 Al, the tensile strength 
being 75*7 kilos, iier sq. mm.; surface of fracture, copi>or 
red; worked surface, the colour of nickel; cost of pro¬ 
duction and resistance to the action of chemicals, both high. 
An alloy of the composition CutZn was melted with a 
small proportion of the foregoing, and gave a prtxluct with 
the tensile strength of 48*7 kilos, per sq. mm., elongation ! 
31 wr cent., limit of elasticity 20 per cent., fusing point 
06(r C. Tin is unsuitable for alloys of the kina under 
consideration that are to staml strain up to 250" (J., and 
manganese quite unsuitable for such as are to be exposed to 
high temperatures.—C. 8. 

dfaC’Cnginc exhaust gases ; Resistance of uielals to corrosion 
hy -. J. Pintach. II., page 802. 

Antimony and tin : Reparation of -. A. Czerwek. 

XXIH.. page 829. 

Zinc: Anedyeis of industruU -. A. Hollard and 

i«. Bertiaux. XXlll., page 829. 

Copper Mining in Japan. Eng. and Mm. J., July 21, 
iy(W. [T.ll.J 

AocoBiiiNo to reqent ad\ice8, the copiwr-mining industry 
of Jajian is in a Very prosperous condition, and the }>ro- 
duction of the important mines is rapidly increasing. 
The chief feature of the recent hiatorv is the remarkable 
development of the Kouaka mine, in the northern part of i 
the island of Nippon. This property was originally | 
worked as a silver mine, but in passing below tholine of j 
oxidation, the ore changed into an enormous mass of 
zni.xed sulphides. 

Tlie iS^aka ore deposit appeaft to be a blanket vein, 
dipping at an angle ofabout 45". The harming wall is an 
andesite tuff; the foot wall i» diorite. Tho deposit is 


about 4(10 ft, m tbickneNs, measuring at right angles to 
the dip of the vein. Immediately udm the haitgkg wall 
is a large zone of mixed sulphides, so closely min^paa tllttt 
SMchaoioal separation is impossible. TMs averages 
40 to 45 per cent, of barium sulphate, 10 oent. of zinc, 
10 per cent, of lead, 2 per cent, of copper, <H)2 pCT cent, of 
silver, and a trace of gold. Immediately under it is a zone 
of iron p 5 rrit<«s containing 1 to 2 per cent of copper, and 
below the latter occurs siliceous ore containing fivm 1 to 
1*6 per cent of copjKir. 

The throe kinds of ore tfre mined, and mixed in swell 
proportion as to produce a self-Huxing product. This is 
smelted semi-pyritioally, about 2 per cent, of anthracite 
being employed as fuel. Smelting is done in six furnaces, 
each 3*5 by 25 ft. at the tuyeres. These furnaces reduce 
the charge at the rate of about 3 tons per square foot of 
hearth area per 24 hours. The slug is essentially a silicate 
of iron and baryta. A new furnaee, 3*5 by 60 ft., is now 
being erected. Tlie prodiud. of the blast funiace.i is a 
leiwl-fopjxr matte containing about .30 per cent, of copjicr. 
This IS cruahe<l, roasted, and smelted for blister copper 
in reverberatory furnaces. The blister copper is reftned 
idectrolytically, and the cajiacity of the retinory is now 
being mcreused so as t-o wurk the entire proiluct of tho 
works. 

The Kosaka mine has now displaced the famous Ashio 
mine from the premier position among Japanese oojiper 
priKluecrs. Its output last vear was approximately 
7200 tons of copper, against ^6<MI tons from the Ashio 
mine, and 5500 tuns from the Besshi mine. 

J/ineral production of Bosnia. Eng. and Min. J., July 21, 
1906. [T.B.J 

The mineral production of Bosnia and the Herzegovina 
for the year is reported as below, in metric tons;— 


— 1 

1904. 1 

lOOK. j 

Changes. 

Iron ore . 

J27.297 

122.640 

I), 4,757 

(’oiijMT ore . 

e«o 

670 

I. HO 

Chrome ore. , 

27H 

186 

D. 02 

Manganese ore. 

1.114 

4,129 , 

I. 9.0)6 

l*ynt«8. 

10.421 

19,046 I 

I. 8.624 

Coal . 1 

4H3,Q17 

64Q,2»7 

1. &S.OSO 

- — . - 

— 

. —_ 1 

— 


The Bosnian coal m all lignite, and is obtained from 
tt few mines. 


The metal production of ail kinds was as follows, also 


in metric tons :— 

1004. 1 

1005. i 

i 

Changes. 

Mercury. 

8 

10 

I,. 2 

(Copper. 

116 

80 

P. 76 

Pig iron. 

47.678 

43,074 

D. 4,604 

Castings. 

9,211 

8,651 

I. 740 

St«el Ingots . j 

24.111 1 

20,644 

1. 6.&88 

Wrought iron. i 

1 

10.623 ! 

28,200 

i 1 

I. 8.678 


The steel made is all o£)en-heRrth steel. The dca^enso 
in iron w'ss due to the partial suspension of the Vares 
works. 

Nickel: Production of -. Ch. of Com. J., Aug., 1906. 

[T.R.] 

KsrouTiNO on nickel production for the Ontario Bureau 
of Mines. Prof. A. P. Goleman says that Now Caledonm 
is the only real coinpctitior of Ontario as a nickelproduoer. 
Though the Gnited States has dropped out of the race as a 
pro<Iuoer of nickel ore, it is still one of the most important 
countries for the refining and utilisation of metalUo 
nickel, much the greater part of the Canadian metal being 
treated at Constable Hook, New Jersey. The Sudbury 
nickel held has long been known as the most important 
source of that metal in America. All the ore deporit^ of 
any economic importance are at or near the outer margiu 
of A huge laccolithic sheet of eruptive rook a mile and a 
quarter thick, 36 miles long, and 17 miles wide, Tho 
rock comporing this sheet is diorite at the outer and lower 
edge, in^ging into granite or granodiorite At the inner 
(qpj»r) edge. The ore bodies are round the tnar^u of the 
diorite, or along dike-like offsets from It, Canada is 
presently to have a mint, and Prof. Coleman recommends 
















that it chftaH/begia iU work by ooicioff a&d &>oent 
]^oooa TOM iiiaka]; MftUnf ttioof a dUtiTOMToly Oaaa* 
dton moti^ 

WoHd'i pnduetion ^ nickel pr^uctioa 

of the ffudhorr field for the calendar year 1904 ia given 
as 4.729 tone, .yaluied at l&SOS.^, and the total production 
of the fUetriot tlnoe the diaoorery of the nickel depoeite 
there, up to and inoludioff the yeai 1904, at 43,877 tone, 
valued at £2,632,014. A table giving the world's pro* 
duotioQ of nickel (in metric tons) accompanioa the report. 
Diacarding fractions of tons, this table is as follows:— 


Year. 

flweden 
i and 

Norway. 

New 

Caledonia. , 

Canada. 

1 

1 

! United 

1 States. 

1 

1889 .. 

80 

1.SS2 

877 

116 

1890 .. 1 

100 

1.634 

651 

lUl 

1891 .. 

125 

2.404 

1,8.30 

64 

1692 .. 

97 

1.606 

! 1.095 

42 

1B9S .. 

00 ' 

2.493 

1.807 

«•> 

1894 .. 

90 

2,422 

2.226 

4 

1808 .. 

40 , 

2.548 

1.764 

6 

1808 .. 

20 

2.7117 

1,541 

i 8 

1807 .. 


2.858 

1,813 

; 

1898 .. 


3,648 

2.603 

6 

1809 .. 

1 _ 

4.205 

2.605 

! 10 

1900 .. 

' _ 

4,526 

3,211 

i 4 

1901 .. 


5.2JO 

4,108 

3 

1902 .. 


4.024 

4.850 

! 3 

1903 .. 


4.750 

6.348 

1 62 

! 


Mercury Productinn tn U.S.A. Od, Paint, ond Drug 
Rop., Aug. 6. fT.U.l 

Thbbe was an important decline in the output of meioury 
during 1006. The decrease in value was even greater, 
duo to a markeil docroaso in demand, the average price 
for the year being 330.22 per flask, as compared with 
$43.60 in 1904. The following is an abstract of this 
report:— 

The production of mercury in the United States during 
the year 1906 amounted to 30.451 flasks (of 75 lb. not 
each), valued at $1,103,120. as compared with 34,670 basks, 
valued at $1,503,705. in 1904. a decrease in quantity 
of 4119 flasks, and in value of $400,075. This 
output was produced by four States as follows;— 
California, 24,035 flasks; Texas, 4723 flasks; Utah, 
1050 flasks: Oregon, 43 flasks. This falling off in 
production was due primarily to a lack of demand and 
a oemsequont decline in price, and also to a depletion of the 
richer ore produced m some of the larger mines. 

Californ%a.-^Th» amount of mercury produced in 
Oalifomia during 1905 was 24.635 flasks, valued at 
8880.081, as comf>arcd with 29.217 flasks, valued at 
$1,270,200, in 1904. This output represents 81 per cent. 

the total production of the cotmtry. The decrease of 
4665 flasks in the quantity of mercury produced in 
California during 1905 is due rather to a lessened pro- 
duotion of all the mines than to any serious falling otf in 
the output of any single one, with the exception, perhaps, of 
the new Almaden property in Santa Clara county. Tnis is 
the oldest mercury mine in the coimtry, and for years was 
the largest producer on North America. Of tJie total 
•output of the whole State of California during the last 
fifty-five years, nearly 2,000,000 flasks, fully one-balf, 
has been produced by the New Almodon. At present the 
New Idria mine in San Benito county is the largest pro¬ 


ducer in the State. The Napa Coneolidated, ia Nfipa 
county, and the New Almaden come next as rc^rdi 
put. The Oceanic, the Groat Wettem, the Great SMdmm 
the Sooratea, Ihe Kar!« and the Altoona are the othat 
principal pri^ueing mines of the State. 

The outlook for an increased production of metcu:^ 
in Oalifomia is not enaouraj^ing. and a further deiriWaM 
in the output for 1906 is indicated by the decline in pr^ 
duction from 3449 flasks in January end 2526 fiaidQi 
in February of 1905 to 1388 flaaks in January and 1^104 
flasks in February of i906-“'a decrease of 861 and 82$ 
flasks resfiectivelv. 

Texas ,—The cievolopments of the mercury mditttry 
in Texas during 1905 were the most important in this 
country. The mercury de[>osits are situated in the 
extreme south-woMtem part of the State, about 300 miles 
south-east of El Paso, about 100 miles south of the line 
of the Southern Pacific Railway, and from 7 to 16 miles 
north of the Rio Grande. They lie in three areM, known 
respeotivoly as Terlingua, Study Butte, and Chiaot 
districts. 

Tlio Terlingua district compriHos an area of about 
25 square miles m the immediate vicinity of Terlingua, 
The Study Butte district embraces abotit six square miles 
about ten milcH east from Terlingua. The Chisos district, 
the last discovered and the least developed, lies imma* 
diatoly oast of the districts montionod, and south-east 
of the Ohisos mountains. 

The mining methods employed in this region ara 
extremely crude. The dee)vuMt whaft in the region is down 
only about 300 ft. in limestone. The shales have been 
penetrated only to a <lcpth of 200 ft. 

The production of mercury in Texas duriim 1905 was 
4723 flasks, valued at $173,302, as oomparea with 6336 
flasks m 1904, valued at $232,110, a loss Of 013 flasks in 
quantity and of $68,754 in value. This output for 1905 
leproftents 15 53 per cent, of the total production of the 
conutry. The decrease in the output was in a largo 
measure due to a very heavy decline in the price of mercury 

Prices .—During 1906 the price of mercury sufierod a 
heavy decline, due to a marked decrease in demand, 
The average San Francisco price for the year was $36.23 
l>er flask of 75 lb. Uorresponding average quotations were 
$44.10 per flask in 1902, $45.29 in 1903. and $43.60 in 
1904. In San Francinoo wholesale quotations of mercury 
for domestic delivery ranged from $37 to $42 per flask« 
and metal for export w<i.s quoted at $35 tO $4}. In Nstr 
York prices wei*© $38 to $42.50 per flask, and in Xondon 
from £7 2». 6i. to iil 12*. Od. per flask. 

Imports .—There is an import duty of 7 cents per lb. 
on mercury, which ih sufficient prootieelly to pMbfbit 
importation. During the past five years the value of the 
product imported has ranged from $789 to $2166. The 
quantities are not stated. 

.Exports.—The exporte of mercury from the Uhited 
.States during 1905 were 1,009,444 lb., as compared with 
1,611,635 lb. in 1904, a decrease of 602,191 lb., or 37'4 per 
cent. 

mineral production of Tasmania in 1905. Bd. of Trade J., 
Aug. 9, 190fl. [T.R.J 

The following statistics of the mineral produotion of 
Tasmania during the years 1904 and 1906 are taken from 
the report for 1905~06 of the Hobart Chamber of 
Commerc‘e 


Tin and tin otef . 


an 

Iron ore . 
Wolfram 
Bltmnth . 
21 oq ore . 
21ttx ore 


and copper ore 



1904. 

1906. 

1904. 1 

Tons 

8.371 

18.610 

C 

582,540 

Fine* os. 

2.316 

8,891 

266,121 

65,921 

78.940 

280,019 

T<mf 

51,188 

78,270 

203,702 


SI 6 

1,900 

16,096 


61.109 

91,993 

91.942 


S,M0 

6,800 

2.976 

Cwt. 

15 

(2 

1,147 

8 

70 

. IS 

Tom 

IMl 

9,899 




Za_-_- 

— 



t Exported. 
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EsrausH PAxaJfTB. 

Smeliina ore# tn hla§t furnate^; Method of tnw»# 
/or —W. Komp, Taosoo, Arii., U.8.A. Eng. P*t. 
SOMl. Oct. 16, 1605. 

Sb» Ft. Pat. 858,646 of 1906; this J., 1906,270.—T. F. B. 

Fumactt for re^heating and like purposed. H. Hart, 
Kotherham, Yorka. Eng. Pat. 19,670, Sept. 29, 1906. 
Thb furnace is Bupplitnl with means for preheating the 
air needed for combustion, consiating of a citlvert built 
below the furnace floor level, extending from the firing 
end down one side to the opposite end or thereabouts, 
crossing over, and returning down the opposite side, 
where ft terminatea in a noy.7.1e directed under the fire¬ 
grate. The entrance end of the culvert is providwi with 
a regulating valve ; air is blown into it by a tan or blower ; 
and baffle-walls may be placed m it. The firing-hole 
and the ash-pit are made with suitably closing doors. 

—A. O. L. 

[Jig-washing mocAioe.] Mineral washing and sepanUing 
apparatus. R. M. Howatt, London. Eng. Pat. 7641, 
March 28, 1906. 

A JBniSBER of jig compartments arc placed around a refuse 
chamber common to all the jig compartments, and from 
which the refuse received is removed by a suitable ©levator. 
The whole is preferably made in the form of a V'”hajied 
tank, the jig compartments forming smallor 
chambers along the two upjier edges oi llic tank, and being 
provided with suitable valves to drop the refuse into the 
common central channel. Lateral channels may also be 
provided betwe^m the compartments to allow of the 
removal, bj' means of valves, of refuse collected above 
the sieves in the compartments.—A. G. L. 

AUov for hearings or the like. Siemens und Halske 
A.‘0., Berlin. Eng. Pat. 10,613, May 4, 1906. Under 
Int. Conv., ^pt. 22, 1905. 

Th* alloy oonaUts of approximately equal parts of 
cadmium and ainc, to whicn up to 10 per cent, (but pre¬ 
ferably only 5 per cent.) of antimony is added. It is 
olainu!^ that this allov is easily worked ami turned, 
fiiU the moulds oonipletely, jiossesses relatively great 
hardness, and has a very small coefflcicnt of friction. 

—A. a. L. 

United States Patent. 

F^rnoee: Tilting ore-rttasUng -. T. Edwards, 

Bharat, Australia. U.S. Pat. 825,446. July 10. 1900. 
The furnace comprises a Icmg iire-roasting chamber 
disposed above, and connected with a heating chamber, 
iij© ore chamber is provided with a senes of 
rabbles, and the heating chamber is divided by a longi¬ 
tudinal partition, to provide a circuitous path for the hot 
gases. Both of the chambers discharge into a flue atone 
end of the furnace, and damfiors are provided so that the 
gases from the ore-roasting chamber can pass either 
directly into the flue, or m-st into the lower heating 
chamber and thence into the flue.—A. S. 

French Patents. 

Zinc : Manufacture of ——. R. Fritsch and E. Nonnost. 

Fr. Pat. 363,030, Feb. 6, 1906. 

Beeokb bwng distilled, the mixture of zinciferous mineral 
and carbonaceous material is first moulded into blocks 
©orreapouding with the cross-section of the retort. The 
moulding may be done by adding binding agents, or in 
the hydraulic press, or by a combination of the two 
methods. It is claimed that this invention facilitates 
charging of retorts, and enables from 85 to 40 per cent, 
more material to bo distilled in one operation.—A. Q. L. 

Chid, platinum, silver, niekd, and copper ; Wet method of 

sxtractigu of . . A. Seiglo. Wr, Pat. 363,039, 

Feb, 6, 1906. Under Int. Conv,, Fob, 0, 1905. 

Ton ittveniion consists essentiatly in extraotiog metals 
froih ^eir orps by subjecting the finely powdered mineral 


to the action of steam under pressure in the presence of 
sBloio acid (or boric aoid) and a eolntton Of chloride of 
sodium, calcium, or magnesium. The oration U carried 
out in a suitable autoclave provided with stirrers under a 
steam pressure of 3 kilos, per sq. cm. If the ore itnelf is 
not sufficiently siliceous, a suitable amotmt of silica (or 
boric aoid} is added to it. In extracting copper and nickel, 
the ore is first gently roasted ; if much sulpnur or arsenic 
is present, a little ferrous sulphate is added to the sodium 
(or other) chloride used in the extraction. The copper 
and nickel go into solution as more or less complex 
chlorides, and are recovered in any usual way. If a silver 
ore is to he treated, sufficient sodium chloride must be 
present to dissolve the silver chloride formed. Com¬ 
paratively rich gold and platinum ores are treated with 
sodium chloride and nitrate, the nascent chlorine produced 
lieing said to bo specially active in dissolving^© precious 
metals. Poor gold ores and residues are first nreat*^ with 
H solution of potassium ferrocyanido through which air 
is blown, after which the whole mass is treated With 
steam under pressure in an autoclave.—A. G. L. 

XL—ELBCTRO-CHEMISTRY AND 
ELECTRO-HETALLURGT. 

{Continued from page 767.) 

(vl.)—ELECTTRO-CHEMISTRY. 

Ozone : Influence of pressure and the character of the 
discharge on the formation of —. A. Chassy. Compt. 
rend., 1906, 148 . 220—222. 

The percentage of ozone formed, when cqiiilibrium is 
establisheii, decreases slightly as the pressure is lessoned, 
though the initial increase in concentration per unit 
of time is greater. Quite abruptly, however, at pressures 
below 60 mm., no ozone at all is produced. At these 
low pressures the discharge ib seen as a uuiform glow quite 
different from the ajipuarance at higher pressures, and the 
difleicnce in results seems to correspond with that in the 
character of the discharge. Ozonised oxygen l>elow this 
pressure of (Kl mm. is at once decomposed by the action 
of the discharge.— F. Sodn. 

Erratum. 

T1u 3 J.. 1900, p. 766, col. 2. 1. 7 from top, for Brown 
read Brunn. 

Minend waters; Difference heivKcn the electrical 

ances of ruiturat and artificial -. D. Negreano. 

XVIIU., page 824. 

English Patent. 

[Vanadium carhide\ Filaments for electric incandescent 

lamps; Impte. in -. The British Thomson- 

Houaton Co., Ltd. From General Electric Co. Eng.. 
Pat. 19,204, Sept 23, 1905. II., page 803. 

United States Patents. 

Furnace ; Rotary eleet.ric -. W. M. Johnson, Xola,^ 

Kans. U.S. Pat. 820.058, July 3. 1900. 

The furnace, which is mounted so that it can be rotated* 
consists of separate sections with insulating material 
between thorn. Each section has a lining of refractory 
matonal, and the furnace is heated by a resistanoo body 
of divided conducting ^material embeddetd in the Unit^. 

Sulphuric acid: [EltcirolyHcl Method of making W. 

M. Johnson, lola, Kans. U.S. Pat. 825,057, Jnly 3, 
1906. 

A SOLUTION of suiphurio aoid containing sulphur dioxide 
it electrolysed by means of electrodes connected in series, 
the anoKie faces of the electrodes being oompoeed bf lead» 
and the oethode faces of a metal, such as electro*deposited 
oopfMW, having a low cathode pqtentlal. t^ieA the 
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W 


oonoentMkco ol toidla the tblnti^in ha« more&aed 

to th? aesired axtoat, a {wrtioii ia withdravn, the remainder 
u diluted, A lurth^ 9 ;uantity of sidpbor dioxide is intro* 
duoed, and the ©leotrolyii# ii repestod.—A. S. 

Calcwtn carbide ; Producing -. J. M. Morehead, 

ChioAgo, lU. U.8. Pat. 825,234. July 3,1906. 

Thb obarm ia fed downward^ into a region of reduction 
eatabliahed under a gas-tight hood depending into the 
furnace chamber, the Tower end of the hood and the upper 
end of the furnace chamber being sealed by the charge 
material. The waste gases are withdrawn from the hood. 

—E- S. 

Lead into lead sulphate; \Ekctrolgtic] Method of converting 

spongy -. C. J. Keed, Philadelphia. Pa., Assignor 

to Security Investment Co. U.S. Pat. 826,981, July 17, 
1906. 

This invention relates to a method of converting the 
spongy or finely-divided lead, of a negative pole secondary 
batteiy electrode, into lead sulphate, and consists in 
connecting the same in a closed circuit with an electrode 
of electro-negative material, having a coating or deposit 
of platinum idaok or finely-divided platinum, in a bath 
of dilute sulphuric acid. A similar method of reversing 
a Bpongy-loi^ electrode and ebarmng the same as a 
peroxide plate is also claimed.—Jl. N. 

Nitrogen compounds; Ehclrochemical process of •pro¬ 
ducing -. J. W. Wood, Moulton, Iowa. U.S. 

Pat. 826,301, July 17, 1906. 

TkI 9 invention relates to an electrochemical process for 
making nitrogen compounds, and consists in continuously 
charging a liquid electrolyte, such as “ an aqueous solution 
of nitrogen,’^ with air under pressure in order to furnish 
it with an ex(*e8B of nitrogen. The li(}uid is subjected to 
the action of an electric current in order to dissociate the 
water, and the nitrogen and other compounds formed 
are finally carried ofi at the anode and cathode respectively. 


(5.)—ELECTRO-METALUJBGY. 


Ferrosilicon manufactured i» elecirit- furnaces : ^hosphuT^ 

eMed hydrogen poisoning from -. P. Lehnkering. 

Z. Unters. Nahr. und Oenussm., 1900, 12, 132--136. 


In investigating the cause of death of two children upon a 
Bhine boat carrying forro-siliooii, the presence of some 
0*16 per cent, of phosphonis in the 67*69 per cent, silicon 
alloy was determined. The product, which had already been 
exposed somewhat to rain, was only examined some five 
or six days after the loading of the vessel, but still evolved 
0*0227 grm. of hydrogen phosphide per kilo, in contact 
with water. The evolution of this gas ia ascribed to the 
presenoe of oalciiun phosphide, iron phosphide lieing stable 
in presence of water. Tn© cabin occupied by the children 
for two or three days continuously was situated over the 
hold in which the kegs of ferrosilicon were stored. 

Mention is made of several other cases of sudden death 
on Khine boats during the last six months, and to the 
explosions at Liverpool (this J., 1964, 324 and 622), which 
may probably also be ascribed to phosphuretted hydrin. 


Strontium amalgams. A. Guntz and G. Boederer. Bull. 

Soc. Chiiu., 1906, 35. 494—503. 

By the electrolysis of a saturated solution of strontium 
obloride, using mercury at the cathode, the authors have 
succeed!^ in obtaining crystals, in large quantity, of an 
amalgam SrHg^j, the existence of which had been disputed. 
Hie dIeotrolyMs was carried out at 20 volts and 
1—1*5 amperes per sq. om. of cathode, and the temperaiiiro 
was maintained at 2^—30° C. by sp^ial cooling arrange¬ 
ments. The crystals, wHioh contain 3*8 per cent, of 
strontium, change rapidly in the air, and are easily 
decomposed by water. They may be preserved, however, 
in an atmosphere of dry carbon dioxide. No mercury is 
loft l9y subjecting them to a pressure of 5000 .kiJoe< per 
sq. cm., but on heating mcuo, mercury is given off, oiid 
richer •aoaalg&ias are obtained. In one experiment 
definite crystals oOQtaini&g 0*8 per pent, of itrostinm. 


oorreepondin^ to the formula BrH&. were obtained. The 
amalgams with fi—10 per cent, ox strontium ore brittle, 
hard, and fine-^aihed, and are not moch affected by ahr. 
Experiments at high temp^tureS were.catried oat in a 
manner similar to those with barium aWlgam (thk j., 
1905, 278), but pure strontium cannot oe obtshiod, 
for at 1000° C., instead of a further loss of mercury, the 
amalgam containing about 50 per cent, of strontium^ 
distils unchanged.—F. 8odn. 

Enoush Fathhts. 

Metal tubes and other bodies; Ehctroljdic manufacturs 
of W. Olark, London. IVom F. Barmstedter, 

Barmstadt, Germany. Eng. Pat. 24,724, Kov. 29, 190b, 

SxB U.S. Pat. 817,419 of 1906; this J., 1906, 767.—B. N. 

Mdallic deposits ; Process for obtaining eUetrdutic 
L. Trimkhahn, Vienna. Eng. Pat. 11,408, May 16,1906. 

This invention relates to the production of adherent and 
lustrous metallic deposits by means of an Meotrolytic 
bath to which sugars are added, and oensisto in (he 
addition to the same of a ferment. The following is given 
as an example of a zinc bath25 kilos, of orystomsed 
zinc sulphate; 15 kilos, of aluminium sulphate ; 1 kilo, 
of calcium carbonate; 4 kilos, of maltose or dextrose j 
0*6 kilo, of beer barm.—B. N. 


United States Patents. 

Furnace ; Ekdric -. F. T. Snvder, Oak Park, III* 

U.S. Pat. 825,369, July 10, 1006. 

This invention relates to an electric furnace of the trans¬ 
former or induction type, and comprises a core contained 
within a chamber, the latter being adapted to hold 
material forming a secondary circuit about the core. A 
primary induction-coil winding is arranged on the onre 
substantially concentric with the seooa<iary, butrelativdy 
displaced along the core such a distance ae to allow 
Bumoient magnetic leakage between primary and 
secondary to maintain constant current in the secondary, 
upon the application of constant-potential alternating 
current to the primary winding. The laminated iron 
magnet core is provided with means for clamping the 
laminte together, non-conducting material being dispos^ 
about an arm of the core so as to form a vertically-diaposed 
annular chamber surrounding the core. Between the 
lamina) of the core is a closed trough having a transverse 
wob, and adapted to contain water, the core projecting 
outside the wall of the chamber, means being provided 
for circulating water between the core and the bhamber. 
The core is placed within a bridge of refractory mat(^4l 
which extonds across the central portion of the chamber, 
dividing the latter into two vertical wells on each side 
of the bridge. The secondary circuit comprises a low- 
resistance metal conductor consisting of multiple bars of 
copper passing under the core from one well to the other, 
and molten electrodes of the metal to be smelted are in 
contact with the terminals of the low-resistance conductor, 
the bridge separating the two electrodes. A slag containing 
the same metal is supported on the molten electrodes to a 
level above the level of the bridge, thus uniting electrioUly 
the electrode, and ore to l>e smelted is fra upon tha 
molten materia) through a suitable opening in the rever¬ 
beratory roof of the furnace. The slag at the top offers 
the hignest resistance, and the maximum heating effect 
is thus developed in the upper portion of the secondary 
circuit. The onam her is proved with an opening ihrou|p 
which the quantity of matnial in the secondary oiromt 
may be varied in order to vary the resistanoe, and Uia 
temperature of the furnace may thus bo adjusted Md 
automati’cally maintamwi constant. The resistance of 
the metal inoreaaes wito rise in temperature, and that 
of the slag decreases, and the relative resistatKm of the 
metal and tiag are so proportioned that tile riee»itiica of 
the secondary will increase with a fidl ot tempenttuto 
ia the hunaoe.-^. K« ' ' ' ^ 
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Furnace: Electric -- X F. Hammond, Brewster, 

N.Y. U.S. Pat. 826,386, July 10, 1006. 

Ths fumaoe consists of a muffle having its four sides and 
top pormanently'olosed, and mounted on a suitable frame 
by means of a pivoted joint whereby the muffle can be 
inverted from its normal position, switch-blades, secured 
to the frame and muffle-body respectively, engaging when 
the muffle-body is swung on the frame. A bottom 
member, vertically movable in the frame, cMgagcH and 
closes the bottom of the muffle, the bottom mcinbor being 
reciprocated by a cam controlled by a handle-lever, rollcj’H 
oonoeoted to the bottom memlw guiding it in the frame. 
Means are provided for locking the bottom when engaging 
tfae muffle. Electric coils are arranged in each of the 
six portions of the muffle, the coils being divided into four 
noups, one group, «, being disposed in the top, bottom, 
front, and book of the muffle, a second group, h, disposed 
in the bottom and top of the muffle, a third, c. in the front 
and back of the muffle, and a fourth, d. in the two other 
sides of the muffle. TTie terminals of the coils are con¬ 
nected with an electric switch in such a way that the 
** groups will first be connected in series, and in the 
successive positions of advancement of the commutator, 
the Utter will so connect the terminals of the groups 
whereby in the second position a shunt of low resistance 
will be established around two of such groups as c and d ; 
in the third position of the commutator the groups r. and 
d will be out, leaving a and b in circuit; in the fourth 
position of the commutator groups a and h in senes wii) be 
connected in parallel with groups c and d in series ; in the 
fifth position of the noinnmtator a shunt of low resistance 
will be established around poup c in the latter inultipie- 
series arrangement *, in the sixth position the groups 
a and h in series will l>e connected m parallel with the 
group d ; in the seventh poaitiou the groups a and 6 con¬ 
nect^ in series will bo connected in parallel with group c 
and also with group d ; in t)io eighth position a shunt of 
low resistance will be established around the group h in 
the seventh position ; m the ninth position the grou]>s a, 
c, and d will be connected in paiallei ; and in the tenth 
position the lour groups a, c, and d will V>e connected 
in parallel.-^B. N.' 

Nickti-oojtper matte ; [Ehctroli/tic] Method of treating --, 

W.. M. Johnson, lola, Kaos. U. 8 . Pat. 825,066, July 3, 

im 

Thjb matte is treated with hot dilute hydrochloric acid, 
whereby a solution rich in nickel, and a residue rich in 
oopper are obtained. The solution is freed from iron, and 
electrolysed to recover the nickel. The copper is recovered 
by ** converting the residue into anodes rich in coppr,” 
and then refining the latter eleotrolytically, the refining 
solution being subsequently treated for the recovery of 
nickel salts.—^A. 8. 


Ferro alloys; Process of producing /o*o-car 6 on-. 

E. F. Price, Niagara Falls, N.Y. U.S. Pat. 826,348, 
July 10 . 1006. 

This invention relates to a process of producing low- 
carbon alloys of iron, such as ferro-oliromiurn, and consists 
in providing a charge containing ferro-stlioon and an 
oxidised compound of a metal, such us chromium, which 
is reducible by siUoou and which will alloy with iron, 
together with a basic liux. An electrio arc is established 
within the charge, a considerable body of the latter 
aurrounding the zone of reduction, and protecting the 
eWotrodes from'' the oxidising effect of the atmosphere. 
Between the electrodes is maintained the minimum 
potential difference requisite to effect reduction, hereby 
prarenting loss of electric current by leakage through 
the charge. The resulting slag and ferro alloy are 
separately tapped from the fumaoe at different levels, 
and the char^ mixture supplied as requijred.-~-B. N. 

Mglals from ores ; Extracting hp eledrolptic means. 
^ lAnirt, |nn,, Buda-Pesth, Anstria'Eu&fiary. 17,& 
,^t.886,43X July 17, 1006. 

1^ Fr. Pat. 356,826 of 10OB; thiii J,, 1006, 29.—B. N* 


Xn.-rATTY OILS, FAIB, WAXES, 

AMO 80AFS. 

(C’o«/#»?<ed from page 768*) 

lanseed oil and cahe : Properties of —— 7 , sr, connection 
with various solvents and phveicai conditions. A. 
Mitarewski. Westnik gigieoi, lw6, 42, 678; Chem.- 
Zeit,16O6,80. Kep. 241. 

Oil extracted with etherw petroleum spirit, benzene 
or carbon bisulphide lacks the characteristic smCll of 
iinsood.and of the pressed oil. In the case of the last solvent, 
the oil has a strong garlic smell and a dark reddish-yellow 
colour, the others giving it a smell of fish oil and a more 
or less pronounced greenish-yellow tinge. Solvents do not 
cause any determinable alteration in the nature of the oil 
and cake, except carbon bisuli»hide. which increases the 
quantity of the volatile acids, and therefore raises the 
saponification value. Pressed 01 ) contains more true fat. 
Wnen oil is stored, the tcmjjerature influences the 
degree of oxidation, which is accelornted by storage at 
70“^ C. and also by exposure to the air, although exposure 
to light for 26 days was found to have little effect.—C.S. 

Oil from the sevds of the herri^s of Phntnnns cathartica. 
[Purging buckthorn]. N. Krassowski. J. russ. phys.- 
clicm. (Jew., 1906, 38, 144—161 ; Cbcm. Centr., 1^6, 2, 
348—349. 

The seeds were disintegiated, and the oil extracted by 
etlier, and purified by treatment with light iwtroleu'in 
^irit and sodium carbonate solution ; yield 8*86 p(*r cent. 
The oil IS odourless, slightly soluble in alcohol, and easily 
soluble in other, chloroform, and benzene. It has the 
sp. gr. 0*9195 at 15'’V4® ; saponification value, 186; 
Hehher value. 95*77 ; iodine value, 155 ; Koicheri-Maissj 
value. 0-89 ; and acid value. 5*64. The non-volatile fatty 
acids have the iodine value, I H0*6 ; acetyl value, 25*8 ; and 
mean molecular weight, 2H8-9. The unsaponifiable mutter 
oonlaiiis phytostorol (0*48 per cent, of the oil), and a 
saturated livdrooarbon melting at HT'—82^ (0*11 

per cent.). The author detected the presence, in the 
volatile acids, of butyric acid, and an acid crystallising 
in leaflets at the ordinary tem|HTaturc ; in the solid acid& 
of stearic and palmitic acids: and in the liquid acids, of 
linolenic. isolinolomc. hnohe, and oleic acids. The following 
is the probable composition of the oil :—Unsaponifiable, 
matter (phytosterol and a hydrocarbon), 0-69; volatile ocida 
(butyric* aoid, &c.), 0*24; stearic avid, H*00; {lalmitic 
acid, 1*12; isolinoiemc an^ aoids, 22*40 ; hnolio 

acid, 36-20; oleic* acid, 30*10'i and glvcervl radical 
(CsHg), 4*32perc^ent.—A. S. ' ' 

Japanese sardine oil; New unsaturated fatty acid in -. 

M. Tsujimoto. J. Coll. Engineering, Imp. Xlniv., 
Tokyo. 1906, 4 , 1—9. (See also [mge 798.) 

Jafank.sh sardine oil, obtained from Clu^tanodon melano^ 
ahtUi, T. and S. (Japanese, ma-iwnshi)^ is prorluced in largo 
quantities on the southern and eastern coasts of Japan. 
The larger portion of the oil is exported to Europe, the 
figures for 1906 being 2.379.267 kin. (1,430.810 Kilos.), 
valued at 125,260 yen. Throe speoiiueus of oil, from dif¬ 
ferent localities, examined by the author, varied in colour 
from greenish-brown to reddish-brown; all of tbem 
deposited somewhat largo quantities of '' stearino ” at low 
temjwraturos. The following values were obtained on 
examining the oils :— 


1 

1 

Sample 3. | 

Sample 2. 

Sample 8. 

1 

PUeo of oiigio. 

ChJta (Aichi 

Choshl (Ohlba: 

Hi^odatd 

i 

8p. RT. at 16*&*C. .. j 

prefecture) 

prefecture) , 

(Boklealdo) 

0*9847 

o-osls 

Oiftsia 

Acid T<Ja6 . 

1-82 

■ 8-!2 

8*18 

Free telds. m oMoaetd 

o*6a% 


2*89% 

Sapooiftcatlon value., 
lodlae value (Wlji* 

196*7e 

iM'le 

194*61. 

maUmd) . 

Befraedve Index at 

380*70 1 

180*87 

1«7'S8 

SUldng point <a fatty 
aoidi (oapUlaty tuM 




VHthodl . ..1 

»M* 

M-r 

«8*8* 
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5 ^. fr<»>S nnwponiflftble natter. 
Jnrom the tUif acute, % brottise addition compound was 
projared by dinolvinc about 1 gtm. in 10 o.c. of glacial 
ustio aoui, cooling the solution, and adding excess of 
bromine, drop by drop. The precipitato. after being 
washM <m a alter with a large quantity of ether, woe 
round to have a composition corresponding to the formula, 
^is.HssBrsO,. The compound is thus an octobromide 
derived from an uusaturate.i fottv acid, C,gH,BO,, which 
the author names clapanodonte or*ii. The yield of ooto- 
toomide was from 44-24 to 47-0.» per cent, of the weight 
of the mixed fatty acids, corresponding to a content of 
from l.l'St to 14-2() per cent, of clupanodonin acid in the 
mixed acids. The free acid was obtained from the bro¬ 
mine compound by treatment with xinc and alcoholic 
hydrochloric acid, hut the yield was poor. It is a yellow 
liquid with a flshv odour, having the iodine value 344-42 - 
it liocomes oxidist-d when exposed to the air drying 
completely in a few days. ' * 

No hoxabromide insoluble in other was obtained from 
the fatty aoids; heiine I he occurrence of jccoric acid in the 
oil appears to be doubtful (compare Fahrion, Chem-Zoit. 
18D3, 521).—A. S. *’ 

Clupanodonic acid: .Occurrence of - in herring and 

whale oils. M. Tsujimoto. J. Coll. Engineering. Iimi 
Uuiv., Tokyo, I'JOfl, 4. 11—14. 

Thk author found that elupanodonic acid, the most 
cbaracteristic unsaturatiid arid of Japanese sardine oil, 
is also present in herring oil ((iujiea jiallani, C. and V •’ 
Japanese, ni-ehtn) (3-82—«.(>4 per cent, of the mixed 
fatfy acids); and in whale oil (jihachianecten glauca. Cope) 
(8-39 per cent, of the fatty acids). No evidence was 
libWned of the presence of two highly unaaturated acids, 
^cMbbOj and Cj.HioOj, slated by Bull (C'hem. Zeit., 
1899, 90(1) to 1«3 present in herring oil.—A. S. 

• 

Soape ,- Recited clasaifimliou of -, ta Bulgaria. Bd 

of Trade J., Aug. 2, 1906. [T.E.] 

A ciBctTLAR has been issued by the Minister of Finance 
containing modified instructions to Bulgarian Customs 
officials with regard to the tariff classification of imported 

SOITOB. 

The following are declared to be dutiable under No, 170 
of the tariff as toilet soaps, &c.’* at the (conventional) 
rate of 70 frs, per 100 kilos. (£1 8 s. M. tier cwt.) ;— 

(«) All scented, medicinal, and cosmetic soaps, without 
regard to their sixe, shape, or packing, 

( 6 ) All imscented soaps of the usual shapes and packed 
in the ordinary manner, where it is proved by analysis 
that the bulk of the stock of which they are made is refined, 
ns in the case of toilet soaps, i.e., that it contains no other 
admixture than refined salts of sodium or of sodium and 
potassium. 

(e) All coloured soaps, scented or not, having the 
shapes of toilet soavis. 

The following will ho dutiable under No. 134 as “ soaps 
for washing and other ordinary nee " at the (convention^) 
rate of 12 frs. per lOO kilos. (4s. lOid. per cwt.) :— 

(а) All soaps with regard to which it is established 
by analysis that they ate mado of an unrefined atock. i.e., 
similar to that of w-hich common soaps are generally made' 
oven though such soaps be shaped and packed lite toilet 
soaps. 

( б ) Unsoonted soaps, prepared by means of a refined 

or coloured stock or not, if imported in the shape of large 
cubes {pains) or bars, and destined for laundry purposea • 
and r I e 

(e) All other soaps made of an unrefined stock and 
deBtififid exclusively for laundry purposes. 

In their reports on the results of the analyses made, the 
ofiicnila are to state speotfically that the stock is refined ” 

Qt tjho stock is pnrofined," in order to inrimate that in 
th* flnrt -ease the soap is dutiable under No. 170, and in 
the aedonii case unduNo. 134. 


Semp for WDef.w«»A«wg in Natal. Bd. of Trade J.,. Aug. 2, 

T G<riiw«Bei>t Gadette,'* tot June »iaat> 
Dontaitu a pioolaautlm aotlfyteg that » Mjhate ef Nw 


whole of the Customs duties wUl be allowed upon seap 
and other substances imported lor, and used exciusivnlv 
ro^eotion with the induatry of wool-washing H the 

XHI—WOMEMTS, PAIHTS; BmiSI. 
VARNISHES; INDIA-RUBBER, 

(Continued from page 769.) 

(.4.)—PIGMENTS. PAINTS. 

Vltmmarine; Conlrihufiont to the Rudy of _ 0 

^t!!. 224 “'^ Corapt. rend., 1906 ,‘mbI 

WuBN iiItTamarine is heateil with silver nitrate 
m a sealed tube at 140’ (7. for many hours, much silver 
observers besides the products noticed by former 

Sodium IS not entirely replaced bv ailver in silver 
oltianmrme. and therefore the formula based on tl^ 
assumption is open to question. The ethyl, phenyl and 
Iwnzyl denvati VOS of ultranwrine, on treafinent with 
hydrochloric acid, do not give off sulphuretted hydrogen 
as does the onginal blue, lieine unattacked by that aoiS^ 
the cold. They lose their sulphide ohametor on l^tW 
in the air, wheieas ordinary ultramarine is little altered by 
thia treatment. The ordinary blue is deanlphuriaed by 

200 --300 c. for 100 boiire, ultramarine ia oompietedy 
decolonaed. sodium sulphide going into solutioo, aod Aha 
rcBuiue oontamiug no sulphur.—S ods'. 

(i?.)—RESINS, VARNISHES. 

rgewattae oil ,- St^iih -. J. Kondakow and J. 

SchmdelmeiBer. Chem.-Zoit., 1906, 80, 722—728s 
Oil of turpentine is termed pine-needle <rfl and pine- 
wood oil according as it is distilled from pineaeediw or 
the thicker parts (roots) of the pine tree.*^ 

These oils, whether of Knssian, Swedish, or French origin 
arc dextro-rotatory (this J.. 1906, 4871, and oraS 
d-pinene, d-sylvostrene, and probably borny] aoetote. 

““ “ “Pooinien of Swedish 

tu™ntme oil, and suUeqnent treatment with h^o- 
chloric acid gas, the authors obtained a residMe whiohwM 
optically maoUve and consisted of p-oymene. Thk k 
probably the first tune that the existence of thk sab> 
stance m turpentine oil has been proved.— C. E. E. 

Oum elemi. A. Vesterberg. Ber., 1906, $9, 2487—S4rt, 

3 HI oqvstaUisable part of Manila gum ejemi oontaias 
two isomeric monohydrio alcohols (this J. 1881 881 • 
these are o- and /3-amyrin, having the formula, 

brcln, which is separate from amyrin b* oryetaliisaAion 
from benzime. Brein isad%drioalcohol lua^^dMv 
toe formula «is dextro-rotatory! me^e*- 

ments on an alcoholic solution gave {n]i>-:66-S“. 

when dissolved in aoetio anhy¬ 
dride and treated with concentrated sulphurio acid, ej^ 
a yellow solution which on warming becomes dark ‘brown 
C*eV ***** * reddish-yiolet odm- 

Fornfakea A new method of Ueting the harinut ttni 
^etusdy of ~—. A. P. Laurie and F. G. B^y. J 
Roy. Scott. Soo. Arts., 1908, 17 , 101—118. ^ 

devised by the anthoni consists in dotlk. 
^mg toe degree of pressure required to.scratoh » fiha 
of the given -v^sh by means of a hard point, tK 
apparatus they have constniotod for the puroose (aeo FU t 
has a oentenl rod moving eaaily in openh^ ,lli the two 
horizontal sopporte. The upper part of thk rodhaTa 
screw top^ cm whfoh k a running ant, piwyeatod tenk 
l^i^sitwhiah froject-hitoitk wfoga, l^Stodato 
teavet up and down by turning the inllWS«rK«lm 
«f *h«i To the lower part..p< this''nnttik itttaitSS?' 
one end nfwJ^eaVata^'epr^ the otoswond^’ot 







. Ui!«, n, laoe. 
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6xod to the lower bracket. A blunt point of bard steel 
With a radius of 1 mm. is fixed to the lower enri of Iho rod, 
and can be raised or lowered by screwing the nut up or 
down so as to compress or slacken the spring. 'Ilie plate 
wi^ the film of varnish is placed beneath this, and the 
pomt brought exactly to the same height, which is taken as 
zero. Any arbitrary scale can be iiaod, and ahould be 
attaohml to on© of the guides, whilst a fiducial mark is 
made on the wing of the nut. In the authors’ apparatus. 
th« apemggave a maximum pressure of 1200 grms. (which 
was required by few of tha h(*st vanimhes), and the scale 
indicated fractions of a kilo,. 1 representing 0*1 kilo 
2 ropreaonting 0-2 kilo., and so on. The film was prepared 
by heating the thoroughly cleansed and polished plate, 
and the varnish, together in a hot water oven, then pouring 
the varnidi on to the centre of the glass, djatributinc it 
with the finger, warming the plate to make the layer level 
^ uniform, and finally leaving it to drv in a cupboard 
Wt^ levelled jlaas shelves. In testing' the varnished 
fturfa^, the pent of the instrument is raised to the zero 
poeltion, and the plate drawn slowly and smoothly across 
It, t^ prosiur© being meanwhile gradually increased by 
*'^*^**'S T* head, until a white scratch becomes 

vieibi^ la many oases, grooving appears long before the 
wratch, but so long as the transiHirency of the varnish 
IS u^tfeoted. this can bo neglected. It is, m fact, rather 
an ii^ioation of toughness. The results thus obtained 
by difiwent observers usually agree within 5 iw cent. 
The thickness of the film has but little influence unless 
it be excessively thin or thick. In exjienments wth 
varnishes prepared by the authors, it was found that 
mastic varnish, which was taken as typical of a spirit 
varnish, broke down at a pressure of 1. and the fracture 
exaimn^ under the microscope had a eharaoteristic 
co*choidal appearance. Oil vamishos prepared from 
xositt varied in hardness from 1 to 3^ according to the 
prop^ioa ol tbe oil j vUkt voroishe, inepuod from 
oopu. aniau. maiulo. Aod koorf resin, wlwi oil and 
SWientme, iwjuired » .piownini of 9 to 13. 

Mam vanush bnrdaoa mpldijr and the prooes, » 
oo^ata m a ahott tlm*. On tiie other Wd. the 
li«d_«l»u»h oak.vaauslma driad »«iy slpwljr, la apite 
of th, prooeas helog aooelaMted by heatlaj' thi^ 


to 70 —80 F. for a fortniKbt, after eij^ht months’ 
drying. In order to determine the influence of the 
atmosphere and frost upon the varnishes, plates were 
exposed to the air for three mouths. It was found that 
the amber yamlsh and an Inferior copal had deteriorated 
imer a fortnight and hod quite disappeared in three months. 
The oak yamisbos showed cracks, and one of them had 
peeled slightly. The other trade Tarnishes wore 
apparently sound and transparent, but their hardness 
hM fallen to 1 or 2, and the scratch produced had a 
snlmtcred appearance. It is pointed out, howoTer, that 
those varnishes would prohahly have lasted better on an 
abaorlient surface. The authors conclude that the test 
IS callable of detecting deterioration in a varnish before 
it becoiDOB manifest to the eye._C. A. M. 


Rosin sue; Delectiun and drlerminaiion o/ -. H. Rebs. 

XXIII., page 830. 

Turpentine and renin industry of United Stales. Foreign 
Offioo Misc. iSeries, No. H47. [T.R.] " 

Th* British Commercial Agent, Mr. Bell, has. noting under 
instructions from the Forei^m Oflioe, made an inrestiga- 
tion of the turpentine and reain (“ Naval Stores ”) industry 
of the United States, and the following is a summary of 
Ills report:— ^ 

The following figures, taken from the United States 
census returns, show the progress of the industry since 


Year. 

1860.. 

Number of 
Efllabliahmaoita. 

I860.;.... 

. 626 ” 

1870. 

. iW*7 

1880,. 

. kna 

1890. 

. Avn 

1900. 1602 



Value of 
Rroduots. 
12,856,659 
«.*68,367 
8,686,226 
M76,983 
8,077,S’lQ 
20,344,888 


Ream it obtained dhicily'irom the long le^f pfake, dtwhieh 
unbroken Toreet eitending feom 

mtM |0 Ifiastem TexM^ Mm «b«ti ^ 
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origmil lpM«t,. howerer, hu been exh«tuil«d and there 
nM b««n titt^ or no renewal. 

For a numbier ot years the seat of the natal storee 
industry continued near the fcsrests of North Carolina. 
It was tranaf^red to South Carolina at a later period, and 
within recent years the districts have been very ninch 
extended, and now the centre is in Florida and reaches 
into Alabama, Mississippi, and Lonisiana. 

Under the present methods of cnttini; the trees, it is 
merely a question of a comparatively short time before 
the supply udll be exhausted. The best quality of crude 
turpentine from the long leaf pine is obtained during the 
first year the tree is worked. Kaoh succeeding year the 
colour liecomes deeper end the resin is poorer in volatile 
oil. After the fourth year the turjientine orchard is 
generally abandoned. It is only in North Carolina that 
the smaller landowners work their trees for 10 or more 
successive seasons, protect the trees against fire, and, 
after giving them a rest for a series of years, apply new 
boxes on s)>aces left between the old ehi()s—“ roboxing.” 

The present system of gathering turpentine in the 
United States cannot be otherwise than wasteful. It 
has been proved that the cutting of the box does not 
assist the flow of turpentine, but. on the contrary, it 
diminishes the flow. The cut weakens the tree, leaving 
it more subject to Iwing blown down, and opens the trunk 
to disease. 

With a view to avoid if possible this waste the United 
States Department of Agriculture undertook in 1901 a 
aeries of experiments. Many suggestions were made and 
tested, but only one was found to be of value, and it has 
already been put in operation. The new method ia 
styled the cup and gutter system. 

The value ex]>orted from tlie United States in 1904 
and 1905 is shown as follows :— 


. 1904. 

Besin . 86.621 ,«70 

Tar . 44,944 

Turpentine and pitch .... 32,203 

Spirits ot turpentine. 9,446,155 


1906. 

87,069,084 

60,620 

74.93K 

8.902,101 


Total .$16,145,224 .. 816,106,643 


Of the spirits of turpentine eximrted in 1905, 43-1 per 
oent. went to the United Kingdom, 14-5 jier cent, to 
Belgium, and 14*1 per cent, to Oermany. Of tlie remaining 
naval stores 24-3 per cent, went to the United Kingdom, 
and 28'1 per cent, went to Oermany. 


(C.)-INXaA.BUBBBE, &o. 

/ndwruhier; r«if<ian»so«a#(i|/-in presence of WJUras. 

R. IKtmar. Uummi-Zeit., 1906, M, 1071—1078. 

A MixTimn of Peruvian, Manaos sornp, and " thimbles" 
was vulcanised with 6 per oent. of sulphur, and inoreasiag 
proportions of litharge ; one series of test'pieces was oored 
m the autoclave for 45 minutes, at 146° 0., and another 
similar series in the hot-air oven for two hours at 180° C. 
The elasticity of the products showed no regular variation 
with the amount of litharge added, and was throughout 
^ater in the latter series than in the former. The strength 
increased with the proportion of litharge, but reached 
a maxiimim. m the steam cure series, at 36—40 per cent. 
The best results, on the whole, were obtained with 35 per 
cent, of litharge in the steam cure, and 30 per cent, in 
the dry cure. Blank spocimens without litharge wore 
found to be well vulcanised in the autoclave, but scarcely 
at all in the air oven.—W. A. C. 

India rubber; CKalt in tndcaniaed ——E. Hotbst. 

Gummi-Zoit.. 1906,10, 998—999. 

A STSTUMIINT of R. Ditniar {this J., 1906, 320) has evoked 
a controversy on the influence of chalk in rubber, which 
turns mainly on the meaning of the term “ ooUoidai 
combination.” However this may be, the auHior shows 
by experiment that chalk, when present in vulcanised 
rubber, is certainly attacked and dissolved out by diiluta 
acids,—W. A. (J. 

English Patknt. 

fahrio ; Manw/adure of -, hytovtring leathtr, rubber, 

and other vutlerials with eork. Soo. Anon, du Grimson, 
Oharonton. France. Eng. Pat. 26,699, Deo. 20, 1906. 
Under Int. Conv„ July 5, 1905. 

Coke, previously out into thin sheets and “ molecolarly 
transformed " (see Eng. Pet. 14,889 of 1904 ; this J., 
1906. 887), IB ” demineralised," soaked in a solution of 
pure Para rubber in benrine, and dried. The cork thus 
treated is fixed on the india-rubber or other fabric to be 
coated by means of a cement or an adhesive with a Tubbm 
base, and the coated fabric is vuloonisod. Oaim is made 
for the manufacture of protecting bands for paaumatio 
tyres by this process.—A. S, 


XIV.—TAMMIHG, LEATHEH, QHTl, M^i^. 

(Oontmued from page 770.) 


E.nolish Patents. 

Waterproofing eompneiiion, applicable alno os a vehicle for 
pigments. 1'. U. Loishman, Edinburgh. Eng. Pat. 
4633, Feb. 24. 1906. * * 

The following oomjxisitiona are claimed ; («). a vehicle 
for the preparation of waterproof jiaints, and (M, a water¬ 
proof coating for fabrics. 


{«) (b) 

Dinseed or other drying oil.. 70 ,, go 

Oxidised rosm . 15 g 

Casein . 6 .. g 

lime water (or equivalent) .. 10 ., 10 

Algin solution (1 in 10) _ II .. n 

—A. 8. 


JUnUeum for writing or drawing purposes; Process foi 

the metnufatture of mono-eoloared -. A, Sommer, 

Siegen, Germany. Eng. Pat. 8884, April 12, 1906. 
Under Int. Conv., May 19, 1906. 

Bot'tABLl quantities of powdered glass, powdered pumioe- 
atone, and the constituents of wail or “ black ’’ board 
TMnufa are added to the linoleum oomposition during the 
mtem mpoaaa. The mgaa Ja then ndied., pressed, and 
I^hi ^ u^iiuanm^ Jt iadtated Hiadi &mtdtittg 
M remidV nnaH^ 

^ ww % (qr tofWidc^aiid (liia#hw 
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Konniuwtonai formuta of -. J, Dftkker 

Ber., 1906, 39. 2497—2602. 

Th® author shows that Schiffs digallio acid fonwiU for 
tanuin is not in accord with its piroportiee. TaMdc 
U doattro-rotatory (see Walden, this J., • 1998, l99) 
A sample of the purest tannin (TannimMm Uvissimiii 
purissimnm) had fo]D^=65°; on boilini^k 10 per cent, 
aqueous solution with oiie-quarter of its volume of 10 pet 
cent, sulphuric acid under a reflux eondenser, the rotattra 
fell to [ajD=22° after 1 hour, [a]o-r after 2 hours, and 
[a]D = 6 after 6 hours, whilst after the same periods the 
percentages of uimltored tannin were dS-I, 2M, and 26 
respectively. The constitutional formula of tabnin 
should afford an explanation of the fa«ta t— 

(1) The almost complete conversion into gnlUo acid by 
The production of di^enylmetfaane by 
distillation with zinc dust (Nicronstmn). (3) The pn^ 
duction of a hcxamethyl derivative of tamiin. The 
compound prepared by Herzig and Tsoheme from tonna, 
by the action of diazomethane most be mgarded' -bis a 
bexamothyl derivative, both on account of'ita analy^al 
figures, and the production of trimethylganiu acid from 
it by the action of aloohoBc potash. (4) The eltoWo 
couddctiTity of tannin, whibh ia aolow that th« comnonnd 
can scarcely he raarded as an acl^ (#) The ptoptttiu 
of the benzoyl dariyatiTe (jBdttfnger), frldoh nwitlnito 
abbence ol.a catboxVI Wimp aatf Mie Tfrtft#lii%tiiliuL 
f 'Ftoftwbi-'th* 'ao•^ ^AerW5i*^ 
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th 0 belt oxplimiitioii lactB, (unA also tiie formation 

of ruflgallio aoid (heauUiydroiyanthraqumon©) by tho 
action of conoentrated tUlphni^ic aoid on tannin^ i§ the 
following 

OH 

HOf^OO—^ ® 

HOL ^Lc(OH)i^’-i-<' \0H 
H ai^ 

—A. S. 

; Inflwnce of foreign auhetances on diffuetion 
in H. Bot^hhold and J. Ziegler. Z. phyaik. 

Cfeem.. leOO, 66. 105—121. 

TttS authors mad© a series of exporimontM to aaoertain 
the effect of the addition of certain substancea (electrolvtea 
and noiJ*©leotro!yt©fl) on the diffusion of other substancos 
(colouring matters and electrolytes) in gidatin and agar 
jellies. The electrolytes used were sodium chloride, 
aodlum iodide, and’sodium sulphate ; the non-electrolytos 
wore dextrose, glycerol, alcohol, and urea; and the 
colouring matters were Methylene Blue, Azolitiniii from 
litmus, and the red juice of the beet. The mtliiencc of 
the added substances on the melting {loints of tho jellies 
was also de^U'mined, but there apjjcared to bo no relation 
between tho offeot on diffusion and on the molting jioint. 
The diffusion of the red beet juice in gelatin jelly is only 
slightly affected by the addition of sodium chloride or 
sodium iodide to the gelatin ; any mtfuenoe is exerted 
in the direction of tavouring diffusion. Addition of 
sodium sulphate favours diffusion. None of the throe 
Hubitanoes mentioned has anv influence on the por* 
meability of the gelatin itself, the colouring matter 
diffusing just as far into a 20 per cent, jellv os into a 
6 per cent, jelly. 8odium chloride and sodium iodide 
have no effect on the diffusion of beet juice in agar jellies, 
nor on the permeability of agar. Sodium sulpliate retards 
diffusion, but has no influence on the pernieability of the 
^gar* Dextrose, glycerol, and alcohol retard tlio Jiffusioti 
of beet juice in both gelatin and agar jellies ; they also 
increase the permeability of gelatin, but have no effect 
on that of agar. Urea accelerates slightly the diffusion 
of beet juice in the jellies, but has practically no effect 
on tho permoabUity of the colloids. Dextrose and 
glycerol accelerate ih© diffusion of Methylene Blue in ! 
gelatin jollies; alcohol and urea also accelerate diffusion * 
m 6 per cent, gelatin jellies, but have little effect in the 
caseotf 60 per cent, jellies. Thepormeabilitvof gclatinfor 
Methylene Blue is increased by dextrose, hardlv affected by 
glycerol, and diminished by alcohol and urea, cHpocially by 
the latter. Gelatin in the form of a 6 per cent, jelly is im¬ 
permeable to Axolitmin. but lieconies {jermcabio even up 
to a concentration of 20 per cent., if urea be added to it. 
Dextroeo, gl^erol, and alcohol retard the diffusion of 
sodium ehforicle end sodium sulphate in both gelatin 
and agar jollies, but increase the ^lerineability of tho 
colloids. Urea has a much smaller retanliug influence 
on the difftwion, and at tiines oven acts favourably.—A. S. 

BucfUypiut; ffecert/ chernical d%*c<rverie« tooling (o the ——. 

H. Q. Smitli. XX., page 826. 

Sfg-golk .* Proposal for an offUial method for the com- 
i^reial anaigsie of -—. Report of Turin Congress 
Commission. XXXII., page 82il. ^ 


Unitbj) Statbs Patint. 

Tanning ; Procese of -. J. L. Martin, Terrell, Tex 

U.8. Pat. 825.852, July 10, 1906. 

Tits Idde is tanned with a, mixture of 10 galls, of “ broom- 
weed oo*e,” 4 lb. of gum-gambier, 1 lb. of powdered alum, 
2 lb. 6f common salt, and 3 lb. of persimmon bark.—A. s! 


FBxycx PaTSinr. 
and Uat^r attitdM; Mrtngtkoning 


uiemg, and untU. 

^ WiOtVFeb. r, 

.And Feb. 4 . 

f prooose (MBSnte ia iinnuKsIttf Mm lesfiib in a bal 


l, V if 

Uadei' J(i;^t Conr^^ttiuroh 2 


of molten psrafflo at a temperature not exeeeding 70° (X 
The »olea of boots may be dipped In the baMi, hnl in the 
case of leather for wheel-tyres, the slbips are mounted 
on moulds so that only the tread of the tyre is immersed 
in the bath, leaving the edges of the strip supply,—W. P. S. 


XV*-MAI^7RES. &o. 

(Confmued from page 770.) 

Vinasae and molaaaea ; Treatmenl of -, for reeoeefy 

of nitrogenous matter after removed of potash. Vasseux, 
XVII., page 823. 


XVI.—SUGAR, STARCH, GUM. &c. 

(Continued from page 771.) 

Beetroot ; Prorese for complete extraction oj sugar, without 

larmation oj btj-producte, from -. E. Lallemtint. 

Hull. Absoc. Chim. Suer, et Bint., 1906. 23, 1428_1434. 

Tub beetroot, in the form of eoBBetton, U rapidly dried 
at a medium temperature m Lafeuille’e drying apparatu, j 
no loss of sugar occurs in this operation if the latter ia 
properly conducted. The dried iiossettes are then ground 
as finely as possible, and heated with 90 per cent, alcohol 
(150 litres per 100 kiios. of dry oossettes) at 76“ 0. until 
the latter is saturated. Tl»e aicoholic solution is run into 
s cooling Rj>paratuB and. when cold, ia seeded with a 
small quantity of finely ground sugar. The sugar really 
separates, imparities being left in the solution. Tho 
oossettes may he treated with a second quantity of hot 
alcohol while the first solution is cooling. After separation 
of the sugar, the mother liquor from the fiist solution 
used for another ertraetion of the oossettes, the iimKlift''' 
sohition being run into the refrigerator, and being coej^'i 
in its passage to the latter by the cold motlufti^Olr 
the first solution. A saving of fuel is 
The above cycle is retieated until all the 8Ul||a,%diiiM'y4d 
out of the oossettes (10 to 12 oporationn4|owll®t»g to tho 
sugar content of the beetroot). The oi^er liquors may 
bo used to dissolve the sugar fro»n,,ft»« i|l«BS6 batches of 
oossettes. and hence the amo^Kiihi^.'fiM^ar remaining 
dissolveil III the final motl,|i|yjBiqnor.>tB comparatively 
very small (scarcely O-lCi oihiohnt. of the beetroot). The 
alcohol ia recovered fta^^po' mother liquors and exhausted 
coSBOttes by distillirtion, the last traces being removed 
from the latter by a current of hot air. The dried, 
oximustod cossoMw form a very good cattle food. The 
sugar which is deposited in the refrigerating apparatus, 
and which retains a small quantity of aloohoX is at once 
dissolved *6 a syrup in slightly alkaline water. The syrup 
is then boiJtid, the alcohol being collected separately and 
returned to the general reserved of the factory. Owing 
to the purity of the syrup, the subsequent refining is simpler 
and more economical than by other processes. The 
amount of alcohol required in the above process is com¬ 
paratively small (131-26 hectolitres for 21 tons of beetroot) 
and only a small quantity is required to make up for losa 
due to leakage, JIto.—L. E. 


Assoc. Chim. Suer, et Diet., 


trosjei 

1906, 33, 1418—14*0. 
From tho ostimatious of acidity of various samples of 
diffusion juice by L. Herrac’s method the author draws 
the following conclusions:—In diffusion juice of acidity 
correaponding to not more than 0-120 gem. oxglio gold 
(C,H, 04 . 2 H, 0 ) per 100 o.c., the apparent purity varies 
very slightly, and the amount of glucose present it small. 
Ia juice of higher acidity there is a decided decrease in 
'the PUlrfty and a oonaidemble inoteose of redueiog sugam. 
In ra cases the degree of purity sad the auioam of 
reiStiettig sugars ia the joico an clceely esnnected %t«b<the 
acidity of tSe latter. The author also quotes evtbir imit^ 
#Wl)h>ho«r Chat tiw juiee ditenoMtaomushm^ 

tack iiitt 'it. dosa. 

'•!■*** hWtwjt' tor 'Oo SMW' toata'# 









Polarifotiaw ■mw vAiUiQi^9{ Htw fe«earoA«# ^ ih€ 
^.^iarffietUion t^itk mmw Uad acetate pn 
L Pell«t Soo. C&lm. Suer, mu, tOOe. S8, 

1140^1471. 

tir olftiil^ing tagAr flotnitont ivlth bMie lead scetate, two 
BOttToeB of error are introduced :—(1) Owing to the 
▼olaxne occupied the precipitate, the true oonoentration 
of the auger aolution ia greater than the apparent con« 
oentration, the polarisation reading beingtboreuy increased. 
(2) '^e precipitate retains a quantity of the sugar mechanic 
cally, the polarisation reading being thorohy reduced. 
To determine how far these errors compensate each other, 
the author has made the following experiments: 

A measured quantity of molasses was placrxl in a 
graduated Bask, clariiied with basic lead acetate, mixed, 
made up to volume at a known temperature, liltered, and 
polarised. A similar quantity of the same sample was 
clariBftd ju a small Basic with exactly the same amount 
of basic lead acetate as before, mixed, Bltered rapidly 
through a small Biter, and the Bitrate oolleiHed in the same 
graduated flask as was used in the first experiment. 
The precipitate was then washed perfectly free from sugar, 
the washings added to the filtrate, the whole made up 
to volume nt the same temperature, passed through a 
filter of the same kind, and polarised in the same tube 
and at the same temperature as in the first experiment. 

In the first case the reading was affected by the errors 
above mentioned ; in the second, these errors were 
eliminated. Molasses from various sources were examiued. 
The results show that, on the average, the readings 
obtained after removing and washing the precipitate 
are very slightly higher than when the clarifi^ solution 
is read direcUv after filtration. The differences, however, 
are within the^imits of experimental error, and, practically, 
there is no necessity to make any correction on account 
of clarification with basic lead acetate. The author also 
cites an experiment on Scheibler's method. Two 
qnantities of 60 c.c. of molasses were each clarified with 
22 0.0. of lead solution, and made up to 100 and 200 c.c. 
respectively. The first polarised 60*306, and the second 
60*420 (mean of 20 readings). Owing to greater concen* 
tration, more sugar was retained by the jireoipitate in the 
first case than m the second, but the volume of the 
precipitate also bore a neater {U'oportion to the volume 
of the solution ; hence the readings were almost identi(;»I, 
the Utter being, contrary to Solieibler’s theory, slightly 
higher.—L. £. 

Maple products ; Determination of the lead {malic acid] 
«dttc 0/ - . A. P. Sy. XXin., page 830. 

Vinasse and molaaeee; Treatment of ——, for recovery 
nitrogenous matter after removal of potash, Vaaseux. 
VII., next column. 

Sugar dv^its in QruU Britain in 1906-06. Ann. Rep. of 
Comm, of Customs. Sugar Customs Rep., 1906. [T.B.] 
Trs net revonue from the sugar duties reached a total of 
£6,177,963, or practically the same os in the previous 
year. Included in this amount is £164,441 duty received 
bn 9 fi 6 oan% of sugared goods and saccharin, and £162,622 
for glucose, both these amonnU being riigbtly better 
than the previous year. Of molasses 1,033,793 Wt. was 
delivered on drawback or free of duty to the British 
distiller, thus enabling him to manufacture cheap spirit, 
oomp^tr^'with 932,985 owt. in 1904-06. Most ol it is of 
forei^ and colonial make. 


1193008 . dsa ■ -4' 


1906. Hie seaeon itm a wet <me. and ooiuequeat^ fthto 
grwn was only of medinm qaality. Moreoter» in- t&e 
majority of the ekperimantal fimds the feather owiBtioiii 
during harvest were very unfavourable. The 
chen ” barley gave the most abundant yield and beat type 
of grain for brewing purposes, particularly w hen grown m 
light soil, and in many cases also when grown in better 
barley soil The yield df straw was second only to that 
of lieines Hanna barley. The “Bannohen” barley 
showed the greatest weight per hectolitre, the least weight 
per 1000 corns, and the lowest percentage of albumin 
i 11*77) of the above«nientioned kinds. 1 ho quality of the 
grain also was the best. The two Hanna uarleya stood 
next to the “ Hannchen ” barley. Oriioittal Hanna barley 
gave a bettor yield of groin than Heines Hanna barley; 
the latter, however, was of better <}uaUty. Their albuiuin 
contents were 12*26 and 12*16 per cent, refipectively. ' 
The two Im|»erial barleys. Primus and Svahhahi^ in 0k 
cases, especially when grown in light soil, gave the smallest 
yields, and were decidedly poorer in quality than the 
above-named varieties. Thor albumin oontenta were 
12*33 and 12*66 per cent, respectively.—L. E. 

I Wtnes; The “ graiase ” disease [roptseaaj c/ 

E. Kuyser and £. Manoeau. Compt rend.^ Tfidfi* 
143, 347—248. 

Tub results of experiments with the ferment desoribwd 
pieviously (this J., 1906. 386) are mVen, particular atteni* 
tion being ])aid to the degree to which vanous augara Me 
attacked by the ferment and to the pioducts lormdd. 
IVtions of a white wine of the Champagne district, after 
receiving the addition of difierent sugars, wore inooultded 
with the ferment, and kept in closed lottles tor a m^th. 
The following figures represent grms. per litre:— 


Original j 
sugar. 1 

Sugar 

remaining. 

folgai 

.destroyed 

Wine, 

DO added sugar 

1 

.... ! l-flO 

j I'Sl 

0*28 



lias levolcds) 



Wine. 

■f dextrose ... 

.... ; 34*09 

28*11 

8t9l 

Wine, 

■r laechoroie .. 

.... 38*57 

15*H8 

lt<24 

Wine. 

+ iffvulose ... 

.... j 22-H 

l*ft» 

fiO-W 


I The organism, consequently, thrives best in a medluoa 
I containing Iffivulose. The pr^ucta, formed VMy aooordkig 
j to the sugar which has been attacked; lssvttloeevj;iveia 
I mannitol, lactic, acetic, and traces of higher acUhi; doxtroit 
yields lactic and volatile acids; and aoooharOM giVM tk# 
I products of Imvulose and dextrose,—!^. P, 8. 

Vinasse and molasses; 7'realment of —, for rscoeisry 
of nitrogenous matter after removal of potash. 

Bull. Assoc. Chim. 8uor; ct Hist., 1906, 23, 1381—1332. 

Th£ nitrogenous matter contained in {uoIoMmm II mhpb 
valuable tlian the potassium salts cohtaiood la ^e ; 
it is generally lost, however, by incineration dthrhig'thfi 
process of working up the safine matter. The author 
proposes the following method for its reoovwyj—The 
vinasse, after concentration to a suitable de^^, is treated 
with the requisite quantity of sulphuric acid* 
whole of the potash is converted into sniphate whUh 
crystallises out. The mother hquors are eva|kirated 
dryness in special ^paratus. The nitrogenous ornnin 
residue- contains 6—7 per cent- of nitrogen imd 0—T par 
cent, of potash.—L. E. 


xvn.^-BREwnro, wires, spouts, & 6 . 

{CorUittmtd from page 773.) 

Barlsg ouliistation eaepenments of the tsrein Verstte^S’ %n4 
tAsmtSikaU fdr Bfaissnij BepaH on' —. C. v. 
IColattbiTMhtt. Wo4he!iioh. l., Bean.. 1908, 83» 366—368, 

.‘w.,:-.' . v- . ■ “■ 

wm OHMmtl Mmsa ^hiiirier, 484l»a» 
BaaftiiHU^han ^ hgtdeif;^wm 


Mall es/tracts ;■ Examiiuition of eommercial •r-—. S|. pw 
Harrison and I>. Qaii. XXIII.. plige 880. ■ 


Yeast: AcdihiatisaHon' of -—p io saedfui^ine ‘mSiMt 
nulrieni me<fia. ** :Bios eveiffon. H. R. 

‘ Centr, Bakt, Abtfi. 2 . tfi. ill—HR ' wShfl 

■.p^a0O6^aat,.4ot ' 
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sugar aod icmera! soltB. The di0er«uce U MsentiaHy one 
vhich ooooeroa tho nitrogan, i^boaphorus, »ud sulphur. 

author explains that il these elomeots are aiready 
present in the form of alhuminoid derivatives, e.g.. peptones* 
a very much smaUer expenditure of energy is necessary on 
the part of the yeast to effect their reconversion into 
albumin than if they are present as ammonium and other 
mineral salts. Although yeast can acoomirtndatc itself 
to the greater strain involved by the synthesis of its 
albumin from mineral nutrients, several of the cells 
succumb in the process. The organic products of tliose 
cells assist the survivors in the same way as an arldition ' 
of a yeast decoction. The minimum number of cells 
which will grow in a mineral medium is smaller in the case 
of yeast talcen from a wort«culture rich in nitrogen than 
in the case of pressed yeast which is generally poor in 
nitrogen. It is quite unnecessary to assume, as Wildiers 
does, the existence of a specific principle [“ bios ”] to 
explain these observations.—J. F. II. 

Spirit dutU» in OretU liritain in lOO.'S-OO. Ann. Rep. 

of Comm, of (!ustomR. [T.R.] 

The net receipts from foreign spirit show a decrease of 
£97,830. or 2*66 per cent., ns cojnpare<l with 
following on a decrease of £636.636, or 14*3 j>er cent., in 
the preceding year. This is mainly due to a falling-ofi j 
in the importation of foreign plain spirit, both for potable ' 
asMi for industrial pur|K)seH. the amount imported from 
Germany being 186.934 galls., against 338,836 galls, in 
1604-66^ while there were no im|K>rtations of foreign 
apirit for methylating purposes last year, the decrease 
having been continuous since 1902-03. in which year 
1.196.167 galls, were im^xirted for methylating. During 
the past five years wide variations have wcurretl both 
in the quantities imported and the average values of the 
imports of spirit from Germany, which variations are 
mainly governed bv the quantity of potatoes available 
in Eastern Europe for conversion into spirit I.ow prices 
ruled from 1901 to 1903. the imports in those years being 
3,089,600 galls, and 1,808,769 galls. resjH'ctively ; con¬ 
sequently spirits of this kind displaced hoiiie-nmdc spirits 
to a great extent during those years. Now the [msitioii 
is reversed, as, owing to the advanced prices ruling in 
Ocrmaii spirit during the past two years, the British 
distiller has lieen enabled to hold Ins own at home, and 
hence the te*ade with Germany is almost at a standst ill, j 
The quantity of foreign spirits retained for home eon- 
sumption again fell lost year to 750.866 proof ^lis.. 
yi^ding £477.290, or a de<'reaBe of 8*06 }H>r cent. In the 
eaoeof perfumtid spirits there is little change—37,217 galls., 
yielding £33,900, having been imported, compared, with 
^,163 galls., yielding £34,707, in 1904-05. 

Spirit; Dntv free -, t» U.S.A. Oil. Paint, and Drug 

Rep.. Aug. 6, 1906. [T.R.J 

The preliminary annual rejiort of the Oomn^isaioncr of 
Revenue for the fiiMial year 1906 is unusually 
interesting, owing to the bearing it has upon the newly 
adopter! free alc^ol policy of the Government. 

The r^ieipts from all sources of internal revenue for the 
fiscal year 1900 were $249,102,738. as onm^iartid with 
$284,187,976 for 1905, an increaHc of 6 per cent. The 
inereMie in liK>6 over 1904 was only 0'.5 per cent. The 
cost of ooileoting the revenue in 1906 was $4,720,768, or 
about 2 per cent. The principal items of revenue incbide<l 
$143,394,053 from distilled spirits, $55,641,858 from 
fermented liquors, and $48,422,697 from tobacco. While 
the lai^eat relative increase is noted in fermented liquors, 
it is suggestive that the increase in the tax on distilled 
spirits was no leas than $7,435,542 in 1906 over 1605, 
while in1605 the increase over 1604 was less than 8150,000. 

The very large inorease in the tax paid on distilled 
apirita in 1900 is highly enooura^g to the administration, 
and especially to the officials of the Internal Revenue 
Bur^u, who are looking forward with considerable 
anxiety to the effect upon the revenues of the pew law 
grantii^ free denatured alcohol tsR .iiidostTiai purposes. 
The most s^thpy^tbre e$^ttes tih^tor mode with regard 
to thb OB 'the reventtes d! the free alcbbol statute 
pMdl|s a loM of $100,006^ to $100,000. This is a 


negligible sum in view of the mggnitqde of the reyenue 
from this source, but even the prepOitfgonB figures suh- 
minted by the oppooents of ^he.fsee ab^ol law, at the 
recent session of Congress, indicating a loss of $5*060«600 
per annum, have no terrom for ths Treasury ofikifds in 
view of the current increase in the spirit revenue. This 
is believed to bo duo not only to increased consumption* 
but especially to better administrative methods, which 
have reduced illicit distillation to a minimum and mode 
it practicable to collect th€ tax on nearly sdl the spirits 
actually produced. 

United ,Statb8 Patents. 

Fermentable producin from grain; Procese of devdoping 

the -. A. F. Knicmdie, Syracuse, N.Y. U.8. Pat. 

825,662. July 10. 1606. 

This process consists in preparing a mash of oom-meal, 
cooking tho same for a sufficient length of time at a tem¬ 
perature of about 212^' F., cooling to 150° F., and then 
stirring in unciMiked dry rye-meaf; adding to this mush 
R mixture formed by macerating malt-meal in water at 
a temperature of .50''--80" F.. until the water has extracted 
the diastase anfl other soluble parts of the malt; then 
allowing the whole mixture to rest from one to two hours 
at about 142'" F. to convert the contajn<id starch into 
fermentable sugar, and afterwards cooling the entire 
mixture to 75"—86" F.— T. H. 1*. 

Soy : Proee^A of brewing -, T. Suzuki, Sunamura, 

Japan. U 8. Pat. 825,600, July 10, 1906. 

This improved process consists m initially mixing approxi¬ 
mately 5*1 buHUolH of barley with 5*13 bushels of eoy 
beaiin, adding about 2*05—3*6 '* bushels'' of salt dissolved 
in 63*52 imperial galls, of boiling water, slowly and con¬ 
tinuously stirring under a subsiantinlly constant heat 
until matured, then adding furUier Haliiie solution, and 
continuing the stirring for several days.—T. H. P. 

Wood-aleohcd ; Process of tnaking -. H. O. Chute, 

Cleveland, Oiiio. U.S. Pat. 824.006, July 3. 1006. 
This process conHists in distilling from crude pyroll^eous 
acid a concentrated distillate of between 10 and 25 per 
cent, alcohol content and of acid nature, in which mly 
impurities are insoluble ; allowing the distillate to stand 
to |>erinit the iminirities to separate; decanting off the 
clear liquid, and adding to it an excess of alkali; daunting 
I from the resinous deposit formed, and refraotionating 
; tho decanted liquid to form a strong alcohol which is 
I above HO |>er cent, strength and }>erfoctly miscible with 
water.—T. H. P. 

Airoholic spirit* ; Process for producing -. G. W. 

Palmer, .Seattle. Wash. U.S. Pat. 825,342, July 10, 
1906. 

I Claims are made for a sour-mash process of producing 
Hpirits without the use of gram or malt, consisting in 
inducing rapid fermentation in a new or sweet mash 
composed of bran, sugar, and water by adding to it a 
retained portion of the old or sour nmeh composed of the 
same ingredients previously fermented and soured. 

—T. H. P. 

XVra.—FOODS; SANITATION; WATXR 
PURIFICATION, a DISINFECTANTS. 

{CotUinuid from paft 7T8.) 

(.lO-FOODS. 

Mineral wUem; Difiennee between the eUetrical reeiet- 
aneee o/ natural anti ortifiaal D. K«anaao. 

Oompt. iwul-, IWOfl, 148, 85^—338. 

'fx* rmniatase of a aitlura! miiunl vatw b raaMieidiy 
bmniut tot the water from luq'epimig,’ 
weten wtiSiwiaiy i& of tihe hMond 

.«ilteteUStee,it .tetMwwM'{nHeJk* 






Jmt/MjIrtWtJ .XIX.i^ilI‘*Ej'’?AKrBa®ARO. tu).'.OL. 3CX,-*«WI1.CttBSHCiALS, *o; 8®' 


Utt«y. i>r iiutaiuia, ■» wmpla of ^fash^ water luul i j 
rMistUice <rf 140 and mmilttr W4ter, ^ptt^ ^ 

p&red AtilOoialtjc, a rMiatance of 112 okm*. Natural 
Etiao vator skoared a reRiatanee of 1280 ohms ; eimUar 
artificial water.had a resistance of 1120 ohms. The 
resistance 6f a natural ntineral water diminishes with the 
temperature. For moderate ranaes of temperature, the 
resistance at a temperature of r may be calculated to 
that at 18* C. W. the fortuula: Rt«Rjn[l— a{t —18), 
where a is the coemcient of Tariation and is approximately 
O-Ol—W. P. S. 

McM extracts ; JP.mmino/ion of commercial -• E. F. 

Harrison and D. Gair. XXIIl., page 830. 

UniTBii Statbs Patent. 

Orain : Process of conditioning -. H. J. Caldwell and 

J. R. Barr, Earl Park, Ind. U.S. Pat. 82/5.378, July 10. 
1906. 

In this process, the siiporficially-moistenefl grain is sub* 
jeoted to the action of cooled bloaolung chemical fumes, 
such as sulphurous fiimos. either by themselves, or diluted 
with sovoral times their own volume of air.—T. H. P. 

( C. )—DISINFECI'ANTS. 

FftENCH Patent.^. 

Barium sulphide.; Application of - in agriculture 

[as insecticide]. C. P. Chalap. Kr. Pat. 362,907, 
¥oh. 3, 1000. 

Bariitm sulphide, and especially the crude sulphide 
obtained by the reduction in a furnace of barium sulphate, 
is finely ^wdered and dissolved in water, the somtion 
beiiig apjnied to vines attacked by oldiuni. Or the sub 
phide may ba mixed, for sjiecial |W)>oees, with a copper 
salt; or with iron sulphate or r.inc Rulplmte. for general 
use, to form a irompost ('ontaining iron or zinc sulphide 
and barium sulphato, applicable in place of sodium sul¬ 
phide or calcium sulphide against cryptogamic maladies. 


atiotic acid, and dimath^ aulphate, the prapestimi nf 
acetic ankvdride to acetic acid being in the raMo of 70 
to 120.—Jf. F. B. 

Cellidose ; Product obtained from and process of its 
manufacture. M. 0, Olivier. Asaignor to Soc. Fron^. 
de la Viscose, Parts. U.S. Pat. 826,351. July 17.1906. 
Cellulose xanthate, whilst still in a soluble and un« 
coagulated condition, is ground to a smooth and plastic 
mass without the addition of water. The pcodaot u then 
compressed, and forced into suitable moulds, in which the 
xanthate is coagulated and decomposed. The remnerated 
cellulose is then washed, dried, and moulded.—J. F. B. 

French Patents. 

Cellulose CA^mpound ; Process of making a non-niifatsdi 

nondnfiammable -. C. Troequenet. Fr. Pat. 

362,989, Feb. b, 1900. 

The compound consists of a mixture of cellulose, asbestos, 
and the organic matter contained in oysf^r snells. To 
obtain the cellulose, seaweed is successively treated with 
alkali and acid, and washed. The asliestos is ground to a 
paste with petroleum oil of Bp. gr. 0’880, whilst the oyster 
shells are ground, treated with hydrochloric acid* and 
the insoluble residue boiled with water, then washed with 
water containing a weak alkali, and finally ooUeeted 
on a filter. From 65 to 05 parts of Hie oelhilose, 
2 to 12 parts of the oiled asbestos, and 20 to 45 parts of 
the oystcr-sliell substance are mixed together and treated 
with formaldehyde. After removing the excess of the 
latter, the masB ib suitably coloured, pressed, and ie then 
fit for use as a substitute for celluloid.—W. P. 8. 

Organic or inorganic compounds ; Process for the rsduetion 

of -. 8. Kapff. Fr. l>at. 362,985, Feb. 3, 1906. 

VII., i>age 811. 


XX.—FINE CHEMICALS, ALKALClDa 
ESSENTIAL OILS. AND EXTRACTS. 


XDC —PAPER, PASTEBOARD, &o. 

(Continued from page 775*) 

Paper machine ; Driving of the -, and drying cylinders. 

0. Hofmann. Papier-J^eit., 1906, 81, 2430. 

Tub essential part of the equipment of a high*Hpeed pa|)er 
mauhino consists of a very large number of drying cylmders. 
No satisfactory paper cun lie made if it has to be ciried too 
rapidly, and in order to ensure gradiuil drying, every 
increment in the s|>eed of the machine should l>e accom* 
panied by a corrosponding increase lu the number of 
drying cylinders. The slower the drying, the less is the 
alteration in the length of the web, and it a sufficient 
number of moderately heated drying cylinders be pro- 
rid^, they can all bo driven at tlie same speed, and the 
complicated metthanism for the regulation of the “ draws ” 
becomes imneoessary. The author describes a machine 
recently constructed in Germany which possesBes 41 
drying cvlinders and eight separate felts and felt dryers. 
The machine is driven by a 300*h.p. engine, the exhaust 
steam from which is condensed in the drying cylmders. 
lijie speed pf the machine can bo varied' between 59*5 
and loO metres per min., when working on *'nowB,*' by 
simple regcilAtion of tl\e engine, whilst an alternative drive 
is provided for making cardboard, by which the speed can 
be varied between 25 and 66*5 metres per min.—J. F. B. 

Rosin site [(» popef] .* XhiecHon and determination of —. 
H. EeW. XXin., page 830. 

UbSW STATW pATfKTS. 

Qsfdlid^ tsMktit; Froeeee ^ iwiKng —A. Oorti. 

U^S. Bait fiSfl< 229 r July 17 > 

. MOfi...- '■ 

hktkdd nilHit A dt ■nodtio' kalhydride. 


(CoRtinued from page 777.) 

Meroguininc and the constitution of the einehuna atkahids> 
W. Koenigs. Annalon, 1906, 347, 143—232, 
MEBoqriNiNB, C^HijOg^N, can bo obtained either bv 
hydrolyniiig <unchciJO or quinono with aqueous phosphork 
acid under pressure, or more conveniently by bxfdlHng 
cinchonine with chromic and sulphuric aoiqi. |fiero* 
quinine is easily soluble in water, sparingly so in alcohol, 
and forms oolourless crystals, melting at 223—224® C*; 
it is dextro-rotatory, having [alu about 27*6®, and yhdda 
a characteristic hydrochloride, also gold and platinum 
double Halts. The methyl and ethyl esten are oilA 
giving crystalline hydrochloriden. Aoetylmeroquiaiae 
crystallises in plates, melting at 100® C.* whilst natroeo* 
meruquinine melts at 67® C,; the formaHon of these 
derivatives indicates the presence of an imino 0oup in 
moroqumine. On oxidation with chromic acid, mere* 
quinine is converted into cincholoiponio udd, whlk^ 
when reduced, ciucholoipone is formed. A satumtad 
base /3*ethyl-y->methyl pyridine (/3*ooUidiae) ik produeed 
on heating with moroiiric chloride and dilute hyoroohkmc 
acid. By the action of bromine water a hydrobroloiide 
of bromomeroquinine is formed, to which the author 
assigns a lactonio structure, and whioh, cm boUmg with 
water, is converted into oxymeroqumiiie^ a cdloiuless 
orystallino substance melting at 308^—310^ 0. These 
resulte make it possible to assign to oeroquinlne the 
formula 

SH = ^^ b-CH.CH..OOiig. 

Tb« {omfttiiw Iroui cinobeae tabM hi MMxdNBM 
with the'.qultion ' 

uid dthon uid if binwK oo tb» ohnhOM ittaMdi, wM 







sae 


Cu XX.-BINSl CHBmCAi^, AlKALOIl^. JWfi«»TUL mtS, BXTiUCra. W«t.'WU lWI. 


«Tide»oe 4Tftil&b2« ior eatabli^mg their €onBtitutio&. 
App3yi&g the formulitr above, eetaUished for meroqoinone. 
he is a&e to propose structural formulae for quinene, 
cinohonine, ci|uini&e, Ac. The course of reasoning 
followed Is briefly as follows:— 

By fusing the cmchona alkaloids with potash the 
following oompounde have been obtained :—tjuinoline, 
lepidine (yomethylquinoline). p>methoxyquinoline. 
j3-ethylpyndine and /3>etbyl'y'meihylpyridine. As oxi* 
daUon products, the following have been identifled;— 
y-qumonnecarboxyUc acid, a, j3, y^pyrulinetricarboxylic 
acid and ^.y-pyridinedicarboxylic acid. The cmchona 
alkaloids are pitcrtiary bases; they yield niotioacctyl 
derivatives, and' therelore contain a hydroxyl group, 
quinine in addition containing methoxyl. They are 
unsaturated, adding 2 atoms of oromine or a molecule of 
the halogen hydrides, and Ihcreforo contain the vinyl 
group. 

Quinine. O30IIS4O2N2, may thus so far be expanded to 
C,Hft(OCH*)N.CsB„(OH)N.CH; CHg. 

Cinchene and qumene differ from the oArresponding 
alkaloids in being broken up on heating with concentrated 
hydrobromio acid into apocincheno Ci9Ht8{OH)N and 
apochinene Ci^Hi^OgN, which compounds have been 
proved to bo a-phenylquinolino denvativoa. On the 
other hand, on heating with phosphoric acid, quinene is 
converted into p>mothoxylepiaine and meroquiuene. The 
constitution of this latter being established, it is possible 
to assign to cinchene (CieH2o^) formula 

C,H,N.CH: 

which fully explains the above*montioned decompositions. 
From this the atruoturo of quinine may be deduced as 
ng __(^jj 

CH,O.C,H,N.CH,.C(OH)<^ 

The author draws attention to the great unstabiiity 
of the quinine molecule and the large number of possible 
stereoisoxoerides. He forecasts the possibility of 
synthesising quinine either from /3-ethyl-y-methylpyridine 
or from p>methoxylepidme, but does not ex^iect any 
possible t^hnioal future for this process any more than 
nas attended the synthesis of atropino or cocaine. 

—E. F. A. 

Caffeine; New derivatives of -. and the rearlions of 

ils gl^oxaline nucleus. Brissemoret. Bull. Soc. Chim., 
190d. 85, 3ie-<a2i. 

Wbsn a hot solution of lO’fS grms. of caffeine and 7 grms. 
of salicylic acid in 1000 c.c. of water is suddenly cooled, 
the compound CHH10O2N4.C7H2OJ1 separates out in the 
form of tvhite needles, sparingly solulde in cold water, 
more soluble In warm water, and also in sodium acetate 
solution. The aqueous solution of this compound, 
which has an acid reaction to litmus, forms Tanret’s 
double salt, C7H5O5Na.CgH10O2N4.M2O, when treated 
witb the theoretical amount of alkali, and evaporated; 
thl* yields up its caffeine to chloroform. Wnen the 
base is treats with 7*6 grms. of protooatechuic acid, 
under iimilar conditions, the analogous compound, 
Cg£(loQ.N4.C7Ho04, is obtained. If 9 ^ms. of gallic acid 
be enipLoyed in this manner, the resulting compound is 
which forms grey, micioscopio 
Medics. These compounds are permanent in the air. 

3’7'Dimftthylxanihine fo^ros similar compounds with 
these aoids, but when neutralised with sodium bicarbonate 
the aqueous solutions of these liberate dimethylxanthine. 
Similarly, glyoxaline can be obtained, but on account of 
the soluraty of the compounds in water, solutions in ether 
must 1^ employed. Ethereal solutions of 1 grm. of 
glyoxaline ana 2 grms. of salioylio aotd give the compound 
Q3H4N2.0 tH 40* ill white needles iusoiuble in etiier. 
2*Methvlglyoxaline gives similar compounds with salicylio j 
and gallic aoids. Henzoie aoid reacts thos neither with { 
xastnine nor glyoxaline bases.—J. 0; B. I 



in synthetie oonllneT By heating a-piooUne aldehyde 
and water to 150*^ C., methyl]^edlyldUri»e, , 
NC5H4.CHi.CH(OH).CH8, 

is produced, boiling between 116° and 120° C. at 13 mm. 
This substanoo was heated with hydrochloric acid to 185° C, 
and the product reduced with sodium and alcohol. The 
rsoemio coniine so obtained boils at I66°—168° C. The 
bitartrate of this base was orysiaUised from water, the 
solution being sown u ith a crystal of d*oonIine biiartrate : 

I the product obtained melted at 50° 0. The iso'^online 
f obtained from this salt hod [alp«19*2°. The rotation 
I of the purest d>coniine is 15'0°. Iso'oonfine boils gt 
j 167° C. corr. ; sp. gr., 0*8445 at 20° C., and 0*8472 at 
j 17° C. The hydrochloride molts at 221°—222° C., and the 
I platinum double salt at 174° C. after drying. Theseresnlts 
and the orystallographio properties of the salts agree with 
those of d*conIine. The sole difference between iso- 
coniine and d-coniine lies in the optical rotation. Xf 
i-conline bo heated with solid caustic potash to 240°—248° C. 
for several hours, a base with fnjD«l7*I° is produced. 
Also if t.conline be heated by itself to 290°—300^ C. a base 
is produced boiling at 164°—166° C. and with fajn* 15*67°, 
and which is praotioally pure d-oonline.—F. Shdk. 


Eucalyptus; Recent ehstnical discoveries relating to the-^-^. 

I H. G. Smith. Brit. Pharm. Conf., Birmingham, 1906. 

I Pharm. J., 1906, 77, 101—102. 

' Kinos. —The best kino for pharmaceutical use, which does 
not gelatinise in tinctures, is the product of Eucalyptus 
microcrys, but it is not available in commercial quantities ; 
the next best is that from E. ralophylla, which can be 
obtained in quantity. The kino of E. roslrata is not so 
good, since it tends to gelatinise, and is not so astringent 
as the former kinds. Tnere are two, if not three, tannins 
present in eucalyptus kinos. One of these, which gives 
a violet colour>reaction uith ferric oblonde, gelatinises 
in aloohoito solution. It is found in the kinos of the 
** ironbarks,*' “ stringy*barks,” and ” peppermint ” 
eucolypt*. The other tannin, which gives a green colour* 
reaction with lerno chloride, does not golatmise. 

Oxalic acid. —Since oaloium oxalate occurs in consider* 
able quantity in the bark of certain eucalypts. sometimes 
to the extent of 16 per cent., it might, when accompanied 
bv ianiim, l>e a cheap source of oxalic acid. In the case 
ol E. salubris the considerable amount of tannin present, 
which is equal in tanning properties to that of ” mallet* 

I bark,” is readily extracted. The residual bark should 
yield oxalic acid as a profitable by-product.—J. O. B. 


Sodium amide and cyclic ketones. Derivatives and con¬ 
stitution of fenchont and camphenUont. F. W. iSemmler. 
Ber., 1906. 89, 2577—2582. 

Ik dealing with fenchone and cainphoniloue, a reagent 
is required which will attack the OO-grouping and split 
the molecule in its neighbourhood. Where a dimethylated 
carbon atom is next to the CO>groupmg, the action of 
sodium amide results in the breaking of the ring and the 
formation of the sodium amide of the corresponding acid 

aqCH,), _^C.C(0Ha), ^ c.CO.NHNa. 

C.CO H 


Dinydroienoholcnic acid amide (0). CioHjpON, is produced 
by lining together molecular proportions of feuohone 
and sodium amide in benzene, and pouring the liquid into 
ifie-water. The amide melts at 94° 0., and boils at HH>“ C. 
at 11 mm. This amide is different from the isomeric 
dihydrofenoholenic amide (a) obtained by Mabla (Ber., 
1901, 84, 8777) from fenchonimine and melting at 180*6° C. 


-- —, ,bU 

ordinary tempcratiirc. Th« methyl and 
ethyl e»ter» were pepared. On reduMng the aoid with 
aodlnm and aloonol, dihydfofencbolemc ahmhol (fr), 
produo^. R brt)« at 100“ C. at 11 mm. t 


8n.gr.,0*8869at22°a.; nn»I*45662 


sp. etWf aW 0. i Ihe amto< 

of ais alddtyde melta at ^4**—US* 0. Caavp 
is attWhed by sodium amidh In thi, s*iB» 4* » 
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<3t. & frocssses.^ , 


with (h« f^rmfttioo of. dihvdrooamx^iD0«e4iio amido <6), 
!Ehooom«p^^g^lb7dro- 
oamimooMnio aoid (&), C^HnOf^ bolls at 18S*-~>I91F C. 
at Iz mQi.; sp. |tr., 0^8161 as»l'45Q62. The bearm|r 
of ihew re»ult« on th« sonstituticm oi feaohone and 
oam^hemloBe is then di«ouMed.-^F. Sbpk. 

Di’isoapiol, d«-t>oei{aenof melkyl (theft and dua^aront. 
T. Sz^ki. Ber., 190d, 89, 2422—3424. 

Alt athereal solntion of isoapiol was saturated with hydro* 
ohlorio acid gas ; the ether was distilled off, and the residue 
heated in a sealed tube to 200® C. By orystallisingthe 
residue from alcohol, fine white crystals ^ di-moapiol 
C^HgaOi), were obtained, melting at 97^ C. 1?be sulwtanoe 

does not take up bromine. Didsoeugenol methvl ether, 
produced by a similar reaction from iso* 
eugenol methvl ether. It forms snow-white silky needles, 
molting at fOO® C., and does not take up bromine. 
Bi^asarone, C24H92 ()a, formed from asaroue melts at 
100® C., and does not form a bromine addition compound. 
Another compound, melting at 96® C. is formed with 
di>a«arone. Its analysis agrees with that of symmetrical 
di'trimethojcyphenylethylone.—F. Shdn. 

Benzoic acids ; Differentiation of natural and synthetic -. 

H. CormimboDjif and L. Grosman. Ann. Chim. anal, 
appl., 1906, If, 243—244. 

SnmiBTio benzoic acid from toluene invariably contains 
A distinct trace of ohlorim^, whereas the natural acid, 
sublimed from gum benzoin, is free from that element. 

—J. 0. B. 

Sulphoacdic acid. 0. Rtillich. J. prakt. Chem., 1906, 
74. 61—66. (See this J„ 1906. 713.) 

Thb author hgs examined the action of sulphoacetic acid 
on amines, and found that it behaves similarly to acetic 
aoid. When suiphoacetic aoid is warmed with primary 
Aminos (aniline, p-pbenetidinc, p-anisidine. o-toluidine 
And n-naphthylamine) neutral salts are obtained: 
HSOs.OHg.COfiH + 2KNH2 « RNH3SO9.CH2.COOKNH8 : 
these salts are easily decomposed at a higher temperature 
into the amine salt of a sulphoaoetylamine: 

RNHaSOa-OHa-COORNHa 
KNH38O.VCHS.CORNH + HjO. 

The yields obtained arc almost theoretical. With primary 
amines containing aoid ^oups, e.g., p^aminophonol, the 
reaction docs not take |uace. By the action of sulpho- 
aoetic acid on methylauiline, the methyl group is split 
•off, and the aniliuo salt of sulphuacetanilide produced. 
These amine salts are soluble in warm water or alcohol, 
and in dilute acids, from which they separate out un¬ 
changed. The amine salts are converted into hydro¬ 
chlorides by concentrated hydrochloric acid, and into 
the corresponding sodium salts by the action of sodium 
hydroxide.—C. E. F. 

Cerium compounds ; Purification of -. N. A. Orlow. 

Chem.-Zeit.. 1906, 80, 733. 

Obbio, in contradistinction to cerous, compounds have 
the propertr of forming a soluble, readily decomposable 
oxalate with excess of ammonium oxalate, analogous to 
that formed by thorium salts under similar conditions. 
This leaoiion affords a oonvenieot method of preparing 
<^rium salts free from all other rare-earth compounds. A 
floltttion kA. the impure oxides in warm sulphuric aoid is 
diluted, poured into a lar^e excess of ammonium oxalate 
edutiiHt, and ffitered raptdly. The dark orange hitrate, 
oont^ning the doul^e okalates of thoria and oeria (the 
other ox&tes remaining Insoluble), gradually becomes 
oolourless on standing owu^g to r^uetion of the ceric salt, 
and precipitation of the oerous oxalate formed. The , 
thoriieim oxalate remains m solution, and the oerous oxalate 
is pcvfectiy free from other earths. The redaction and 
pmipltatioii oan be hy rM^nts suoh as sodium 

tidpliite. Other, ocgttdo ae&ds oeeides oxalto aoki form 
doabte aalts.isith t^valeoA ee^um, saUoy* 

iaieof sodium and 




ParmalMifie and formic a^t Foiamsfr^ dslcrnwnaiheii 
0/ hy meanH ^ peri»wwyeenateii% a/edd eehtfsBUt 
H. OtOBstnsm and A. Anfreeht. XXni*, ' 

Cifratee and tartrates : Detection of —. J. F. joehsf# 
XXIU.. page 829. . 

Sthere and esters; British duties on -, th l&05-0fh 

Ann. Rep, of Ckimm. of Customs. t^.H ] , 
Among dutiable articles there was an (dl.«r<»uBd decline, 
the chief item being chloral hydrate, which dropped from 
£1216 to £1060. Acetic ester realised £209, butyric 
ester £487, sulphuric ether £131 (£66 less), ethyl broinlde 
£2, ethyl chloride £422 (£139 less), ethjj^iodido £1, ttd 
transparent soap in the manufacture ofwbioh spirit has 
been used declined, by £23, to £77. 

Hexamethylentctraminf. U.S. Customs deouiion. ,, Oil, 
Faint, and Drug liep., Aug. 6. [T.R.} 

Tub protect of the importers was sustained regarding 
merchandise invoicewl as “ hexamethylentetramiiie " on 
which duty was assessed at 66 cents p«r podnd, under the 
provisions of i>aragra])h 67 of the Tonff Act of 1897, 
as a medicinal preparation in the manufacture of which 
alcohol IS used. Tlie importers claimed tiie goods to be 
dutiable at 26 per cent, ad mlorcm, under paraiprai^ 68 
of said Act, as a medicinal preparation In the manufaotoie 
i of w’hioh alcohol is not uncu. The Urturfbandise was found 
j to be identical with that passed upon in Odn. Appr. 6408 
(T. D. 27,606), and in accordance with said dedrion the 
protest woa RustaintKl and the decision of the collector 
reversed with instructions to reliquidate accordingly. 

Unitbd States Patents. 

Borneol; Process of making ——. A, Hesse, Assignor 
to Chem. Fiibr. aiif Action, vorm. E. Schoring, Berlbi. 
U.S. Fat.. 826.166, July 17. 1900. 

See Fr. Pat. 369,647 of 1905 ; this J., 1906, 392.—T,P.B. 

Creosote compounds. R. Berendes, Assignor to Farbenfabr, 
vorni. F. Baver und Co., Klberfeid, Germany. AJ-B. 
Pat. 824.901, July 3, 1906. 

ALKYLOxyAOKTYL ooiiipounds of creosote, obtained by 
the action of alkyloxyaoetyl chloride on creoMte, are 
colourless liquids, soluUo in ether and alcohol, liberating 
creosote when treated with alkali hydroxides; they are aaid 
to possess valuable th«rai>eutic prowfties. The «t^o»r- 
acetvl creosote compound is especially claimed: it-bcall 
from' 152® to 176® C., (20 mm. pressure). (See also 
Pat. 822,339 of 1906; this J.. 1906, 668,)—T. F. R. 

XXL-PHOTOQRAFHXC MATSRUU MO 
PROCESSES. 

{Continued from page 777.) 

! Mercurous oxalate emulsions. L. CasteUani, phot. 

I Korr., 1906,48,281; Chora.-Zeit., 1906, SO, Rep. . 2M, , 
Mbrcubous oxalate, prepared by acting on mercirrous 
I nitrate with oxalic acid at 80® C., was w^ed, and made 
into a ooagulablo, white, fine.graincd emuisiob with 
dissolved gelatin and salt, the latter being eesentlai'to 
ooagula))ility. Plates coated with this emulsion, riiea 
bathed in bichromate, and, When dry, exix^^ under a 
negative, wore found suitable 'for phototype priatiDg, and 
were very fine in the grain, though not standing pressufe 
very weft. No heat Is required to form the grain, «ad 
the films on the usUd plates do not lose the property of 
swelling up.—C. 8. 

Photographic process; Investigations into the theory of 
the Lilppo-C^amer. iPhot. Korr., 4996, 48, 

241; Chem.-'Zeit,. 1906, Sd, B^p. 244. 

The substance of the negative cannot be made 
sohibiq by ozhlaikm .witb^Aoid nermAnganato, OQ&ve^an 
into fenooyaiUde,, or by emorinatkm. with nascent 
chlorine or ohlori^, ^oogh it becomes s<dubie 

tn' broiniinriiom iomsariOk^ -4lr 4he 




8se Ct. xxn.—EXPLOSIVES, MAXOHBS, *». Cl. JKOSO.—XatALTOCAI, CHEMISTEY. W**- «< 


ixifluaiM* of «itv«r lm>niid« And poiMtium ftoricyimide. 
Tiw midu« Jcift on trenttaf * negativo with ohromio acid 
ii insolubie is thioauiphato, bat is soluble in a atron^ly 
acid fixing bath or in ammonium thiocyanate containir^ 
su2|fiioric, nitric, hydrbchloric, or citric acid. The 
author therefore differentiates two substances in the 
finished negative—one soluble in ohromio acid, nitric acid, 
l&io., and presumably pure ifilver, and one probably 
consisting of a solution of silver in silver bromide, rather 
than a 8nb*haiide.^-C. S. 

Enoush Patent. 

^hoiographie firns and the like: Preparation and 

devdopmerU 0/ —. W. F. C. Kelly and J. A. Benthara, 
London. Eng. Pat. >4011, April 27, 1905. 

Ths various substances necesMary for developing photo¬ 
graphic plates or films are applied to the bach of the plate 
or film by aid of a suitable colloid ; a preservative such as 
boric acid or an alkali borate is also added. The mixture 
may be a^ied as one layer, or the substances may be 
separated into different areas, containing, for example, 
the alkaline constituents in one set of areas, and the 
redticing agents in anotlmr. In order to avoid reflection 
of light from the glass, a “ hacking ” layer may bo inter- 
posed between the sensitive film and the support, or a 
light-absorbing substance may be mcor(K>ratM with the 
developins constituents. When the invention is applied 
to “ roll *’ films, an imftervious band is rolled with the 
film to prevent the action of the developing substances 
on the emulsion. The plates or films are devcl(»ped by 
immersion in water. (Compare Eng. Pat. 31fi4 of 1905 ; 
this J., im, 560.)**T. F. B. 


xxn.— EXPLOSIVES, HATCHES. &C. 

{Goniinued from page 77K) 

Nitro^ycerin explonve/f r Vncongealahle -. F. Koewer. 

Z. ges. Sohieas- u. Sprengatoffw., IfiOfi, 22B; Chorn.- 
Zeit., 1906, so, Hop. m 

iNjTRATEi) monochlorhydnn, being able I0 withstand tem¬ 
peratures of — 25* to - 30" C. without freezing, and being 
non-hygroscopic and insoluble in wateir and flw’hlH. la 
recommended as an a4iji]nct in the composition of nitro¬ 
glycerin exjfiosives. It possesses the advantages of being 
easy to separate from the nitrating acid, and to washi 
besides acting as a good solvent of trinitroglycerol. An 
addition of 5—10 per cent, of dinitromonocblorhydriii 
considerably lowers the freezing jxnnt of the produid, 
and 20 per cent, gives a product tliat will stand very km- 
winter temperatures, tilher qualities imparted by this 
addition are diminished susceptibility to shock and 
percussion, without injuring the other pro|'»erties of the 
explosives. An objectionable feature is that free hydro¬ 
chloric acid is liberated when the explosives are detonated, 
but this could be ameliorated by the use of alkali nitrates 
or metals. Explosives prepared in the above manner 
have stood the test of storage for 18 months.—C. H. 

SatploAion s Oireumstancee aUending an -, which 

occurred in the Corning Houec of (he Gunpowder Fne^ory at 
at JShekheok, in the County of LancaMeron April 30,1906, 
A. Cooper-Key, H.M. Inspector of Explosives, 

A QYTANTlTy of pfess-cako, amounting to nearly half a ton, 
was undergoing the process of corning when a violent 
explosion oceuired, Killing two men. 

An examination of the debris indicated that the explo¬ 
sion was dtie to the friction of two steel surfaces owing 
to an iU-fitting key, by which a pinion wheel was keyed 
to the shaft. Zt appeared that the key was originally 
driven liito position from the outside, and rotainea there 
by a coupling nieoto in such a maimer that, provided the 
key was an oroin«y mechanical fit, no *‘ play " could be 
possible, and the i&alt and piniem w'ould 1^ virtuidly one 
|dabe. A timill Mtiount of ** piay ** would, howeTer^ soon 
cause a oonstderahle barring/^ and a gap such as that 
fouxhd, would rseult, in which, on startius or 8top|»ng the 
aMMhe, i||e hnpdot of one aieel ^fuiffaoe on ainother 


would be BufiScient to explode any of the hue duet witli 
which eworything in tiie “ coming house ** is oovered* 
The machine been erected for aut years, imd the key 
had not been inspected during that pez^, and, moreover, 
<ii is doubtful whether an inspection would have revealed 
the misfit until the machine had been running for a 
oonsickrablo time.-—B. J. S. 

Enoush Patsnt. 

Nitrating cotton or the like 7 Apparahie for —, H. 

Wolfehohl, Spandau, Germany. Eng. Pat. 23,920, 
Nov. 20, 1905. 

SXK Fr. PaW359,fi25 of 1905; this J., 1906, 393.—T. F. B. 


United States Patents. 

Smokdeee powder^ and process of making same. W. J. 
WilliamM, l^hiladelpbia, }'a. U.S. Pat. 825,168, July 3, 
1906. 

The grains of a smokclcse powder are immersed in a 
solution of moncmitronaphtbalene in a relatively volatile 
liquid until they begin to soften, when they are removed, 
and dried first by exposimt to the atmosphere, and then at 
a temperature of 40®—70® C.—A. 8. 

Explosive; Chlorinated -. L. Thomas, Paris. 

U.S. Pat. 826,389, July 17. 1906. 

See Eng. Pat. 8746 of 1905 ; this J., 1905, 980.—T. F. B. 


XXm.—ANALYTICAL CHEMISTRY. 

{Continued from page 780.) 

APPARATUS, ike. 

Knuush Patent. 

Oas -; Apparatus for analysing -. E. 8chatz, Frank¬ 

fort on Maine. Germany. Eng. Pat. 3417, Fob. 12, 
1906. Under Int. Uoiiv.", May 11, 1905. 

See Second Addition of Bee. 4, 1905, to Fr. Pat. 350,352 
of 1905 ; this ,1., 1906, 778.-«T. F. B. 

United States Patent. 

Qas-anedysis apjmnUus. J. M. Morehead, Chicago, HI. 

U.S. Pat. 824,999, July 3, 1906. 

Tns ap^taraius consists of a graduated explosion burette, 
with a bulb-ebaped expansion at the lower end, connected 
by a three-way tap. and rubber tubing, to a waW-sealed 
outlet and to a levelling-bottle. At the top of the burette 
there is also a three-way tap which serves to connect 
it with a funnel, and with another three-way tap, which 
communicatcH with a “ storage-bulb,” and ” control- 
bottle,” or with a wash-bottle.—W. H. (X 

INOnCANfC^QUA LIT ATI VE, 

Nitfoprussidts; Reaction of sulphides on -. J. F, 

Virgili. Z. anal. Chom., 1906, 46, 409—439. 

A SOLUBLE sulphide, reacting on a nitroprusside, soluUe 
or insoluble, produces a blno substance. Alkali must not 
be present, nor be formed during the reaction ; certain 
salts also, by the hydrolysis of i^ioh alkali is formed— 
carlKinates of the alkalis or alkaline earths, alkali silicates, 
borates, phosphates, &c.—interfere with the jn-oductiem 
of the blue colour. The blue etibstanoe appears to be a 
molecular addition-product of the sulphide with the 
nitiroprusaide. 

Wi^ regard to the use of nitroprusaides for analytical 
putrpoaes, the author conoludies that sodium nitropn^de 
IS hot a rea^nt for the sulphide-ion, but for un-ioniaod 
sdtible sulphides, and is henoe less senattive thafi meUllid 
sONi whkh reaet with the suiplilde ion. XtasensitiTeaMO 
is incfuas^ by the addition eff any reagent Which hinddni 
or lessens the ionisation of the sulphide; for tiiit purpose 
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dluU or •&■£ (wrbonftte'iMy be emplaned, 'bat unmonia 
ii lew effective the fixed elltMia A ttitl foctber 
inoeeiee of aetuitiVaBeiie ie attciaed by cooliag to the 
he^ag p<dnt cd the aolutioo; but even then, reagente 
Mttng on the ■nIpbide<ioa are more seneitive. It i* 
impoesible, by meane of nitropruiaide. to dietinguiah 
betwi^ eulpnide and sulphydrate, or to detei^iw 
■ulphidea oolori metrically with any approach to accuracy. 

—J. T. I). 

• 

Ototu; Detwtkm of — btf means of telrametkyldi-p- 

^iarniinodipktnylmeihant. F. FiKcher and H. Marx. 

Ber.. 1906, 89, 26a'W>-~2657. 

Fapir dipped in this reagent—so-oallod “ tetramethyl- 
baga-paper’*—while moist, is coloured violet by ozone, 
whilst nitrogen oxides colour it straw-yellow. If both 
aubstanoM are present, an intermediate an<l not very 
characteristic tint is produced. The dry paper is useless. 
To detect small amnunta of nitriu oxide and ozone in 
presence of each other, the gas to be examined is led into 
liquid air, which dissolves the ozone, and solidifies the 
nitric oxide. On filtering, tlie pitiwuice of nitric oxide 
on the filter and of ozone in the filtrate, can be demon¬ 
strated by the tetramethylbase-paper.—J. T. I). 

INORQANIC—QUANTITATIVE. 

Zine: Analysis of industrial -. A. Bollard and 

L. Bertiaux. Bull. Soc. d’J^oourag., Hevue de Metall., 

1906. 8, 138—139. 

Ip the zinc contain no arsenic, and no other reducing 
substance than iron, the latter can be determined by 
permanranate in the sulphuric acid solution of the zinc, 
and theleod by dissolving 10 grms. of the zinc and 10 grms. 
of copper in 87 c.c. of nitric acid, and depositing as 
peroxKle (0*3 ampere). 

If other su^tances be present, 6 grms. are dissolved 
in hydroolilonc acid, and the solution boiled to expel 
arsenic; any insoluble metal is dissolved by adding a 
little hydrogen peroxide. The acid is nearly ncutvaUsed. 
and the liquid saturated with hydrogen sulphide. The sub 
phides are washefl, dissolveil in nitric acid, and evaporated 
to dryness, taken up with nitric acid and filtered j any 
tin is either weighed as stannic oxide or determined 
electrolytically. The filtrate is evaporated to fuming, 
with sulphuric acid, filtered, and the load determined as 
sulphate or as peroxide. The filtrate, after adding nitric 
acid, is electrolysed for o<)p|>er, and the remaining liquid 
evaporated to expel nitric acid, and made up to 300 c.c., 
which should contain 6 o.c. excess of sulphuric acid and 
sodinm sulphate equivalent to 10 grins, of the anhydrous 
salt. It is then electrolysed for cadmium ampere), 
using a cathode plated with cadmium. In the filtrate 
from the hydrogen sulphide precipitate, the iron is precipi¬ 
tated as hydroxide, and determined iodonietrically. 
Arsenic is determined iodomotrioally after removal of tfi© 
antimony.~‘-J. T. D. 

Aniimony and tin ; Separation of —. A. Czerwek. 

Z. anal. Chem., 1906, 45, 606—512. 

Tm may be separated from antimony by precipitation 
as the double compound of stannic acid and phosphoric 
aoid, but it is necessary that chlorine ions should be absent. 
For the analysis of an alloy, 0*6 grm. is covered with a 
mixture of 16 c.o. of nitric acid (sp. gr., 1*42). 15 c.c. of 
water, and about 0 otius. of tartaric acid, the temperature 
being 40‘’--~60^ C. When solution is complete, the liquid 
is heated to boiling, and 6—30 drops of 46 i>er cent, 
phosphoric aoid (sp. gr., 1*3) are added, aocoiding to the 
amount of tin present. After diluting with about 300 c.o. 
of boiling water, anfl allowing to stand on the water- 
bath for 16 minutes, the solution is decanted on to a filter, 
and the preoipitato washed with water containing am¬ 
monium i^trate. Tbe precipitate is dissolved in warm 
amsttoniust sulphide, ana then, after cooling and diluting 
laci^jr, the tin is again preoinitated by adding sulphunc 
aol^ The mixture is allowea to etand some on the 
water*bath« aitd the greeai^'grsiT preoi^tate is then 
filtered ofi^ and washed aa before.' , T'he dri£l pieolniiato,is 
added to the filter ash in a cruoibK oximaed wiw nitiriQ 


add (ap. grv, 1«4S), dried on the water^batii, ignltad; ittd 
WeigM a« tin dioxide. The ffitrate feom thd ^ ia 
neutralised with ammonia, and then warmed 
monium sulphide, and acidified with aeetle aidd. 'Tha 
precipitated antimony sulphide ia dissolved in ammonium 
sulpmde. evaporated to dryness, end oxidised to antimony^ 
tetroxido in the usual way, with nitrio aeid. 

Analyses are given of s^Ioys containing antimony and 
tin only, and also of those containing lead, eopper, and 
zinc in addition. In dealing with these latter, tm is pre* 
clpitated as before, and ammonium sulphide separatee 
the other metals from the filtrate. In all cases in which 
antimony and tin have been obtained free from other 
metals by solution in ammonium sulphide, elechrotytle 
precipitation has been found aatisfaotary as a prdimiaary 
to tlioir separation.—F. Boon. 

SuhHances soluUc uAtk difficulty; Studies of ike 

of ^—. //. SoluhUUy of silver ehlorido, hromidk, oiia 
thiocyanate at 100'" C, W. Bottger. VH., page 90$. 

ORGANIC—QUAllTATIVS. 

Citrates and tartrates; Detection of — —J. F. Tocher. 
Brit. Pharm. Conf., Birmingham, 1906. PluunB. J*v 
1906, 77, 87. 

Tartaric acid. —On adding a lew c.o. of cobalt 
nitrate solution to a solution of an alkali tarUate,. 
a fine red colour is produced, which is discharged on 
adding excess of sodium hydroxide solutacm. u 
alkaline liquid be boiled, a deep blue colour appears* 
which fades as the mixture cools* and reappears cm again 
heating. 

CUrtc acid. —Alkali citrates give an immediate deep 
blue colour, in the cold, with cobalt nitrate solution in the 
presetiire of free caustic alkali. 

Tartar emetio does not behave like other tartrates with 
cobalt nitrate. It produces an immediate blue colour in 
the cold, similar to the reaction obtained with citrates. 

-J. O. Bv 

OROANIC---QVARTITATIVB. 

Byg^yolk I Proposal for an official method for the com** 

mcrcuil analysis of -. Keport of Turin Congreee 

Commission. Cotl^ium, 1906, 242—244. 

Thx following conditions are proposed, under which the 
determinations of water, fat, sodium chloride, and wrh 
in samples of egg-yolk are to be performed. Care shotfid 
he taken to well shake and stir all vossds containing the 
^gg'yolk before drawing the samples. 

Water. —From 13 to ^ grms. of the sample arc weighed 
out into a fiat-buttomed basin tared together With a uitie 
dty sand and a small glass rod. The mixture is heated 
cautiously at first, and well stirred so as to break up all 
lumps ; it is afterwards dried at a temperature of IfitW—' 
105® C. to constant weight. 

Fat. —The dry residue is extracted in a Soxhlet apparatus 
with petroleum spirit (b.pt. 70®—75® C.). When ^ ethar 
which siphons over is colourless, the residue is withdrawn 
from the apparatus, dried, jxiwdered, and extracted for a 
further period. The extract is evaporated, and the leaidBa 
dried for one hour at 100®—-106® d before being weighed. 
Should the sample contain boric acid, a poraon will 
remain in the fat, and its quantity must be determinad 
and allowed for. 

Sodium chloride. —The residue insoluble in ustrolattm 
spirit is dried, dissolved in water, the volume diluted 
to 260 O.C., ^(1 the chlorine titrated in a known volume 
of tbe solution with standardised silveyr nitrate soliitian 
using potassium chromate as indicator. 

Ash. —Ten grms. of the sample are placed in a pUUmtm 
basin, dried, and carbonieed at a low temperature. Tha 
mass is extracted with hot water, ami the extracta 
evaporated in a weighed basin, whilst the oarbonaoeoua 
residue is burnt to a white ash, wMoh is added to tha 
entrant in tha baaia. Whaa 4ry« the whole is he«^ior 
some time at a temperature of 100®—-100® C. befiona 

of more than I'd between ^ peroentoca 






amounte of wnliura oWwide and toi<d asb. mints to the, 
presence of boric acid or other added mineral matter. 

-W. V. S. 

j 

Majik pri^ucU; neterminalion of the. lead [malic ocidl i 
Sy- J- y’^nkUn Inst, 1908 I 

liUSt il —7t2. 

Tbb preoipitatn obtained on treating maple products with I 
oasic load acetate, consists principally of load inalate; 
tn^ precipitate is more or lees copious in genuine samples, i 
but only slight in adulterated samples. The following ! 
method of determining the “lead value” is stated to be < 
convenient and trustworthy: A portion of the samiile | 
'“11 fj with lead acetate, and the precipitate formed ‘ 
collected on a filter. After washing, both filter and I 
lOTcipitate are heated in a Iwaker with nitric and hydro- I 
ohlonc acids, sulphuric acid lieing added finallv, and the I 
heating eontiiiued until fumes are given off. If lilackeiiiiig i 
occur, a little nitric acid is added. When cold, the ' 
mixture is diluted, alcohol is added, and the lead tieter- I 
mined as usual.—W. 1>. S. 

.Jfoff eadraelt; Examination of commercial -E K 1 

I’karm. Conf., Binning^ ' 
ham, 1908. Pharm. ,7., 1908, 77, 94—95. I 

TM so/fds.-^wenty grms. are dissolved in water and I 
i'.c., andtho sp. gr. of the solution deter- j 

mtaejl. The percentage of total solids is then calculated I 

by tbo aid of the formula ! 

T.s. == 5** “ r I 


Bamiite. 

Xotsl 

loflds. 

USIteie.' 

PifiMds:' 


I. 

pur cent. 
73-8 

per cent. 
65*4 

■'* •“ 'S 

per cent. 
9-7 

496 

11 . 

7»V8 

*4-4 


849 

III. . . . 

«9»H 

fid*5 

6-5 

S99 

TV. ... 

77-0 

64*0 

3*9 

10 

V. 

72-3 

62-1 

a -8 

15 

VI ... 

0!S-9 

62-1 

5-7 

89 

vn. .. 

7«*8 

06*0 

e-i 

99 

Vill. . 

74‘3 

62-5 

9-1 

95 

IX. ... 

73*0 

47-1 

3*6 

17 

X. 

Ofl '2 

49-7 

3-0 

0 

XI. ... 

78-7 

74*2 

6 .S 

298 

XTT ... 

04-9 

58-8 

3-9 


XIII. . 

73-9 

■ 

98-0 

«•« 1 

157 ! 
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Solid extract. 
/Considerable 
I ealicylatfl 
f preMot. 

Pltto. 

( 0*6 per cent, a 
\ canc'ingar 
I pr(«ont. 

/ Hlffh maltofr 
flRure proba 
bly duo h 
glucose. 


l'^'- solution 

are diluted to 100 c.c., and lOc.c. of Fehlmg’s solution arc 
titrated with this. The percentage of inaltosc is found hy 

the aid of the formula , where m^the number of c.c. 

of malt extract solution iifiod up. 

Diastase.—An amount of potato starch equivalent to 
1 of dry starch is weighed off, mixed in a mortar with 

w.*r. Ti I>">"'c<l into im c.c. of hoilmg 

water. The mortar is rinsed with a little more water 

’•’'’'■’‘“ffo in all, which is agaiil 
boiled for one minute to ensure complete gelatiiiisolion 
The mucilage is then cooled to 40^ 0.! and loT. " tZ' 
same 1 per cent solution of malt extract as used for the 
determination of the maltose are added to it. This is 
^rfvalent to O-a grm. of the original extract. The mix- 

Itnif nn hour, and then 
to stop further hydrolysis. When cold, 10 c c of 
P«*hngB solution are titrated with it. From the total 
U d^dZteir'^’ Urn extract 

loltewi.^*'?oromr:-'‘^ *he 

Weljfht of anhydrous starch ) , /Hals'S \'(\]\ i 

oompl«tely converted .... \ \ 

where » is the number of c.c. used in the In.i tn... i 

«(a. above, represents the c.c. iZjiZoZerZ:^^^^^ i 

titration, and MM is the factor for calculating I 
maltose into staixih. 1 

The fibres given in the table for diostase reoresent 
peroentart of stareb which the extract is ^ 

oomplctelfr COTverting in half an hour at 
0-2 grm. ts the weteht of extract Uken for the test th! 
oboVB^yeeult miitt he multiplied by 800 ,: or ** 

IjilMtatic value - 892 
• » m ' 

'^•‘ntniiaea by the KjeJdi^.Gunning 
of*’"* exmuinatioB 

'4. .',v 


J. 0. B. 

Jlosin-she fin paper, ; Detection and determination of - 

II. RoN. Papicr-Zeit.. 1900. 81. 2158. 
ToBrnsTiNK-HosiM (ordinary colophony) is a mixture ol 
abietio acid with varying proportions of its anhydride 
the acid is readily soluble in alcohol or light pot'roleuni 
spirit, hut the anhydride is nearly insoluble. For the 
I determmufion of rosin in paper. 10 grms. of the sample 
I arc torn up, and heated with 25 c.c. of 10 jier cent. 
: a coholio potash midoc a reflux condenser. The liquid is 
filtered, and the rosin is preci|>itated in the form of abietio 
ooid by the addition of dilute hydrochloric acid to the 
filtrate. The precipit.ate is collected, washed with cold 
water, and dried at a moderate temperature. The crude 
product IS then purified hy extraction with 50 c.c. of 
light petroleum spirit on the water- bath. The petroleum 
extract is filtered, and a little ammonia is added to the 
solution. Ammonium abietute is thus precipitated in 
the form of a gelatinous mass. Tliis is filtered off and 
dried on the water-bath ; the combined ammonia is then 
driven on by carefully heating the soap bv means of a very 
small flame, and the residual abiotic acid is weighed, ft 
is stated that the gelatinous precipitate formed bv the 
action of ammonia on the petroleum extract, is absofutely 
charactoristic of abiotic acid, and serves for the separation 
of colophony from all other resin-acids, even when it U 
present in very small quantities.—^T. F. B. 

Formaldehyde and formic acid : Volumetric determitialion 

^ —— hy mean« of 'f)crnuinganale in acid solution. 

H. Grossmann and A. Aufrecht. Ber., 1906. 8fl. 

2465—2458. 

The authors confirm a statement of Vanino and Soitler, 
that formaldehyde can bo completely oxidised bv 
permanganate in acid solution in the cold ; the excess 
permanganate must, however, be allowed to act for an 
hour, otherwise too low values are obtained. 

With formic acid or its salts, contact with permanganate 
m the cold for six hours is requisite : then the sSution 
18 warmed to 40° C.. excess of standard oxalic acid solution. 
added, and the remaining excess titrated with i»ernian- 
ganate. The fact that formic acid is more slowly oxidised 
tJian formaldehyde seems to preclude the possibility of 
formic acid being a stage in the oxidation of formaldehyde; 
the authors consider that an addition compound is first 
formed. HOOH + Oa-o H.C(0: 0)OH. which then break* 
up into water and carbon dioxide.'—J. T. D. 


New Books. 
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Official Notices. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
anv of its Local Sections, are reouested to take notice that 
un<ler Rule 43 of the Bye-laws the Society has the right of 
priority of publication for throe months of all such papers. 
Infringement of this Bye-law renders paiiers liable to be 
rejected by the Publication Committee, or ordered to bo 
abstracted for the Journal, in which case no reiwints con 
be furnished to the author. 


Changes of Address 


When notifying new addresses, members arc requested 
to write them distinctly, and state whether they are 
temporary or permanent. Multipiinatiou of addresses it 
also to be avoided os tending to create oonfusion. When 
sending subscriptions, the use of the form attached to 
the application helps to the verification of addresses, on 
which the safe delivery of the Journal depends. 


DECENNIAL INDEX, 1896-1905. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1805), a volume of 650 pages, was pub¬ 
lished in 1899; a few copies of this are stiU left, price 
lOs. A second volume, embracing the period 1890—1905, 
is now in preparation, and will be ready for printing in 
1906. It will contain Ixjth a subject matter and authors’ 
names jwrtion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number of 
copies to bo printed will depend on the number of applica¬ 
tions from members, the TreMurer is prepared to receive 
subscriptions at the rate of 10s. each copy. A form of 
application for this purpose will shortly be issued. 


CORRECTIONS FOR DECENNIAL INDEX, 
Membert are invited to call the attention of the Editor 
to any errors or omissions which they may have noticed 
in the Annual Indexes, 1896—1905, as soon at posslbfe, 
in order ^at they may be put right in tbe Decennial 
Index. 
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Patent List. 

N.B.—In these lUto. [A 1 means *' Application for Patent/' and 
[C.S.] ** Complete Speclflcution Aoeopted." 

Where a complete Spcciflcatinn accompanies an Application, an 
asterisk is alhxed. The dates given are (1) iu the cose of Applica¬ 
tions for PaUmts, tiie dates of Application, and (LI) In the case of 
Complete Spcciflcatlous Accepted, those of the Olticjal Journals 
in which acceptances of the Complete Speolflcations are advertised. 

Complete Apcciflcatlons thus advertised as accepted are open to 
inspection at the Patent olTIce Immediately, and to opposition 
wltbtD two months of the said dates. 


T—PLANT, APPARATUS. AND MAUHINKKV. I 

i 

[A.] 18,106. Stubbs. Apparatus for boating or cooling 
lluids. Aug. 13. 

,, 18..33l> Oglo. ThennoBtats. Aug. 15. 

,, 18,301. Sundborg. Centrifugal liipiirl separators.* 

Aug. 15. 

,, 18,405. Bcrret/,. Shaft funmccR or kilns.* Aug. 

Hi. I 

,, 18.40ii. (iiron. Apparatus for decanting gases 

under pressure. [Fr. Appl., Aug. 25, 190.5.]* 
Aug. Hi. 

,, 18,491. Allison (Barry). Filter frame and process 

of tiltratioiK* Aug. 17 

„ 18.594. Meininger. Cooling njipHiatus • Aug. 20. 

„ 18.708. l)e Laval and Fagerstroiu. See under 

XVlllA. 

„ 18,732. Lake (Bush). Furnaces.* Aug. 21. 

„ 18,870. Aiidrows. Furnnecs. Aug. 23. 

,, 19,001. Mayor, Aldermen .anti CiiizeiiB of Bradford, 

\Vyld and Shepherd. Towers or other appa¬ 
ratus for the absorption or eliniiuation of chcinieal 
vapours. Aug. 25. 

[C.S-] 18,593 (1905). IVetter (B<‘Henife.lder). Retorts for 
haating or cooling solid, granular, or jmsty 
materials, with or without Himultaneous treat¬ 
ment of the Baiue W'lth gases. Aug. 22. 

„ 18,596 (1905). Keyseiicr. Drying apjiaratus. 

Aug 22. 

,, 20,071* (11*55). Hubert. Means for storing explo¬ 

sive llmds or tliiids iimler pressure. Aug 22. 

„ 20,697 (1905). Kestner. Alaebine for atomiBing 

liquids. Aug. 29. 

,, 21,330 (HHiO). iSniith and Smith. Boiler eoiiipo- 

Bitions. Aug. 29. 

„ 5807 (1900). Vial. Drying drums for drying sedi¬ 

ments or t<ther wet materials. Aug 22 

,, 10,162 (1906). J’etitpierre. Homogenising breaker 

to homogenise, emulsioniso, and pulvenso liquid 
or semi-liquid matters. Aug. 29. 

II.~FUEL, (JAS, AND LIGHT. 

]]A.] 18,131. Mehta. Manufacture of fuol-bnquottes. 
Aug. 13. 

„ 18,152. Van Vrioaland. Incandeseont gas mantle.* 

Aug. 13. 

,, 18,250. Clark (Deilwik-neiaoher Wasaergas Oos.). 

Water-gaa producers. Aug. 14. 


[A.] 18,487. British Thomaon-Houstoa Co. (General 
ffleotric Co.). Filamenta. Aug. 17. 

,, 18,488. British Thomson-Hooston Co. (General 

Eleotrio Co.). Filaments. Aug. 17. 

„ 18,506. Feld. See under VII. 

,, 18,514. Bessey. Extracting water from peat for 

fuel. Aug. 17. 

„ 18,602. Coxhead. Incandescent gas mantles. 

Aiig. 20. 

,, 18,622. Justice (Deuts. Gasgluhlioht A.-O.). Pro¬ 

duction of metallic incandescence bodies for 
electric glow lamps.* Aug. 20. 

,, 18,643. Michaud and Delasson. Production of 

mdestructiblo hlaments for lighting and heating 
installations. [Fr. Appl., Sept. 30, 1905.]* 
Aug. 20. 

,, 18,680. Siinmaneo and Abady. Set under XXIII. 

,, 18,686. Lvude. Ap}iaratus for producing gas from 

jKittol and other hydrocarbons. Aug. 21. 

,, 18,738. I.,ederer. Manufacture of filaments of 

tungsten or inolylxiouum for electric incandes¬ 
cent lamps. Aug. 21. 

,, 18.745 and 18,747. British Thomson-Houston Co. 

((joncral Electric Oo.). Mothod of manufacturing 
filaments. Aug. 21. 

,, 18,746. British Thomson-Houston Co. (General 

Electric Co.). See under VII. 

„ 18,748 and 18,749. British Thomson-Houston Co. 

(General Electric Co.). Filaments. Aug. 21. 

,, 18,750, 18,751, and 18,752. British Thomson-Houa- 

ton Co. (General Electric Co.). Manufacture of 
electric conductors especially applu^able for use 
as incandescing bodies in cloctnc lamps. Aug. 21. 

,. 18,828. Gobbe. Coke ovens, Aug. 22. 

„ 18,879. Bradley. Gas producer.* Aug. 23. 

,, 18,926. Spatz. Coke ovens and like furnaces.* 

Aug. 24. 

,, 18,967. JouqucH. Manufacture of briquettes for 

fuel.* Aug. 24. 

,, 18,974. Vamno and Lambrocht. Production of 

pulverous or stone-hard luminous bodies of con- 
sierabio luminous power. [Ger. Appl., Aug. 30, 
1905 J* Aug. 24. 


[C.S.] 


19,048. Deschamps. Gas producers. [Belg. Apiil , 
Aug. 25, 1905.]* Aug. 25. 

12,516 (1905). Noll and Trumcr. Manufacture of 
briquettes from fuel, ores, and the like. Aug. 22. 

14,898 (1005). Crawford. Manufacture of fila¬ 
ments for inoaiidescing eleidnc lamps. Aug. 29. 

16,298 (1905). Forbes. Prepared carbides for 
acetylene generators, Aug. 22. 

10,579 (liK)5). Bueb. Vertical retort ovens. 

Aug. 22. 

16,955 (1905). Shadbolt. Gas manufacture. .\ug. 
29. 

20,066 (1905). Scliiefner. Fabrics for incandescing 
mantles. Aug. 22. 

26,847 (1905). Green and Mievillo. Apparatus for 
prwlucing gas from petrol or otW suitable 
volatile spirit or oil. Aug. 22. 

3509 (1900). iseki. Filament for incandescent 
lamps. Aug. 22. 

14,798 (1900). Robin. Mantles for incandosoeut 
lighting. Aug. 29. 

15.296 (1906). Albrecht. Mothod of producing 
mcandoscont mantles. Aug. 22. 


III.—DESTRUCTIVE DISTILLATION. TAR 
PRODUtrrS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 18,810. Aro41uz. Lubricating composition.* Aug. 

22 . 

[CXS.] 6289 (1900). Chapman and Knowles. Lubricating 
compounds. Aug. 29. 
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IV.-COLOUMira MATtERS AOTJ^^YESTUFPsf 

" (Badieohe AniUn uad Soda 

of colouring matters from 
naphthalene denratiTee. Aug. 22 
„ 9989 (I90«j. Meister, Lucius, und Briining. Manu- 

factuyf a dyestuff and colour lake, tLrrfrom. j 

V—PBEPARING, BLEACHING. EYEING 
PRINTING, AND FINISHING TEXTILES, YARNS 
AND FIBRES. 

Process and apparatus for retting 
"“’."“'woquently cleaning and 
,o •"“‘oriale. Aug. 13. 

" * *fibw ®Aug.’ ,3"“'"®'“ other like 

” Treatment of ramie and other 

Aim 17’”^ “““■ f*’"' ^PP‘-’ ’“®®' ‘“05.]* 

” ‘*faic,“'’Aug"?8.“‘“®^“P- 

re, o , Zounert. See under VI. 

[C.S.] '‘>'*»«U9(W). RadeJj^e. Decorticating, scutching, 

" ofhaR ilrm ““ 

" ^^^buiTo’’ T>‘ora^on (Mound City Paint and 
IheernmteriaT** Manufacture of 

Aug.%T*^ ” or the like. 

23,20flriW«). Miller and Ginger. Colouring oom- 
23 S«Ti'ho«T materials. A^g- 29. 

" rim , tT*' ''1’"'*'" '^ot'oW). ProooM for 

iTiSsr •'Au'r2r”"’* 

” “’r*'"®''- ““'f* of formaldc 

hydo-sulphoxylin acid. Aug. 29. 

VI.—COLOURING WOOD, PAPER, LEATHER. &c 
fmray (Livingston). Process of printing in 
„ 19,017. Zounort. Manufacture and oolourinir of 

paper, linen, and the like.* Aug 2^ * 

VII—ACIDS. ALKAIJS, AND SALTS. 

’*iitdride‘’"Atg »'-‘P<-us 

" Production of sulphur. 

• ” ’*tbnof 8*®®“ 

” C; TO. “*■ ^"®®““-»‘‘““ of nitric acid.* 

” *’*Eltctn>'^rn'? L^o'oxoorHouston Co. (General 

mmnounS L^®""^?®''"®® '’°™n and boron 

compounds and profluotion of electric incan- 

laoo'?'",^ therefrom. Aug. 21. 

” A^- Manufacture ot sulphuric acid. • 

re's 1 I29(f f lnn«i''*n"' .Treatment of liquid air. Aug. 2.7. 
IUS.J 12W (im). Conedera. Depuration of cop«r 

dh£!i tron salts, S 

An^*29 ““PT® sulphate from ores. 

” **F»briSr’lvi'^S" Anilin und Soda 

ranm). iToduotion of nitrites, Aug. 29. 

VUI.-QLASS, POTTERY, AND ENAMELS. 

[A.] ‘W^lto^ iOcaburn). ftpdueWon ef sheet 

f. 18,708. Jones. Manufacture of glass. Aug. 22. 
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f fA.] 18,789. Twyford and Moore. Gas-ftred pottery kilne 

and ovens. Aug. 22. J’« 

19,045. fcan frAros. Ceramic produote. IFr. 
Appl., Oct. 0, 1906.1* Aug. 20.*^ ^ 

[C.S.] 15,500 (1908). Gibbous and Masters. Glass melt, 
mg furnaces. Aug. 29. 


IX.- 

(A.J 


[C.S.J 


lA.] 


[C.S.] 


BUILDING MATERIALS, CLAYS, MORTARS 
AND CEMENTS. 

18, TO4. Batt and Bowden. Dressing or grading 
china clay, ores, and the like. Aug, 16. 

18,449. Morgan. See under XIX. 

18,5M. Hughes. Tar maoadam.* Aug, 18. 
l8,8ol. Barnett and Hadlington. Briok kilne. 
Aug. 23. 

18,907. Howorth (Marti). Imporforable and flexible 
protective materia!.* Aug. 28. 

18,904. Skihwanouberg and Rinne. HaMeqlp g 
anihoial Htone oompoHjtionK oontaiiimg llmo bv 
moans of carbon dioxide. Ang. 24. ' 

19, (138. Hchwanonherg and iTinne, Bardwmg 
artilioial stone formed of hydrate of lime and 
hlling materials. Aug. 26. 

10,841 (1905). Richards. Cement for attaching 
glMs or pottery tiles to bricks, walls, and other 
surfaces. Aug. 22. 

20.539 (1906). Smith and Atherton. Asphalt com. 
Iiosition. Aug. 22. 

3182 (1 mill). Alexander-Katz. Process of manu¬ 
facturing iirtiflcial stone. Aug. 29. 

X.—METALLURGY. 

18.m. stolzouwald. Method ol roalisidg the value 
of material containing zinc, and proStiiig bv ' 
the zinc and carbon constituents contained in * 
the rcMidiie of zme works,* Aug. 13* 

(Badischo Anilin und Soda 
,tabnk). Coating metals and ftlioys with lead. 
Aug. 13. 

2“!* .‘“^Bowden, Sef under IX. 

Thomson-Houston Co. (General 
Eloitrn, Co.). Method of purifying motallio 
com|H)iindB. Aug. 17. r ^ B • 

18,674. Gatby. Extraction of copper and load 

iui” 2rimr'’™‘,rT‘‘"'*“' 

'**An*' Production of aluminipf. 

18,72§. Htoinhart and Vogel. Treatment ot tin 
ores, concentrates, &o, Aug. 21. ' 

18,742. Bnntempi. PriKluotion of artidles pf an. 

isl i7 n •'ydrogen.* Aug. 21. ‘ 

18,792. Churchward. Iron and steel aUoys and 
®^ ““‘higs therefrom.* Aug. 22. - 
Aug Treatment of refractory ores. • 

‘” Ss “^ Ai . g ““ 22 .‘**‘‘"' ^’‘"‘‘‘"8 "®‘““ 

"*othIr meX'^'Irg. ■‘”® 

25 371* oSin' T™”®''- “"Jer II. 

.Im ®®»“ (Brown), 'IVcatment of sul- 

pnido and other ores. Ang. 22. 

Conedera. See. under VII. 

?0 TO8*nTOn'''l''''*r Ai.g.2U. 

10^(W (IlWh) ImlK-rt. Process of treating zinc 

and lend Nuipbido ores. Aug. 22. * 


XI.—BLECTKO-OHEMISTBY AND ELEUPRO- 
MBTALLURGY 

lA.] 18,436. Paulmg. Processes for producing electric 

" of voitak) strong, 

current ares. * Aug. 28. * 

» 18.000. Pauling. Electrodes.* Aug. 20. 
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TRADE W^RT. k 

[A-l 18,720. Wingren. Elrotrio furnace.. [U.8. Appl., llfeS.] 0*75 (1006). Meyw. Piepi^wf^ or treatuwnt of 
Auk. 21, 1905.1* Aug. 21. i coffee. Aug. 22. 

18,886. Joel. Klectrode. for MMondary betterie.. ' 8077 (1900). Badoud. Pte«tvofaon of alimentary 

AuB 2S produot.. Aob. 29. 

[C.8.1 610 0006). BenHon and Oo.. and Uavor. Appa- „ 12,916 (1906). MttUer, PrOTOM ter the maniifac- 

ratue UBod in clootro-platmg. Aug. 22. ture of artificial butter. Aug. 22. 


XII.—PATTY OILS, PATS, WAXES, AND SOAPS. 

lA.J 18,925. Thonv)»on. Manufactimi of »oap. Aug. 24. 

[C.8.] 16,S71 (1905). GeMnor end Brandly. Proce.. and 
apparatus for extracting oils. Aug. 22. 

„ 26,680 (1905). Verein. Ohfiin. Worke, A.-G. Manu¬ 

facture of‘fatty acids from fatty acid esters. 
Aug. 29. 

„ 26,119 (1905). Pochin and Richardson. Manu¬ 

facture of soap powders and detergents. Aug. 29. 

„ 4290 (11816). Harris. Process for purifying tallows. 

* Aug. 29. 

I 

XUI.—PIDMENTS, I’AINTS i RESINS, VARNISHES ; 

INDIA-RUBBER, &i). 

(A.)— PiOMUNTs, Paints. 

[A.J 18,936. Kanshawe and Shnrdlow. Paints, inks, 
colouring matters, pigments and the like. Aug. 24. j 

[C.S.] 18,683 (1905). Millmrn. Auti-corrosivo paints or 
comiHiunds. Aug. 29. 

„ 9989 (1906). Meister, Lucius, und Briining. Ntc 

under IV. 


XIV.—TANNING. LEATHER, GLUE, SIZE, Ac. j 

fA.] 18,287. Dowson and Walter. Adhesive compounds, j 
Aug. 14. { 

„ 18,499. Meers. Artificial leather and process of \ 

making the same. • Aug. 17. | 

[C.S.) 26,187 (1906). British Algiii 0>., and Ingham. 

Manufacture of products from seaweed. Aug. 22. 

„ 9622 (190<i). Soi!. Praii9. l-a Norgmo. Method of j 

otainiiig a solulile glutinous substance in a dry j 
and neutral state from tang acid. Aug. 22. 


XVI.—SUGAR, STARCH, GUM, &c. | 

[031] 6009 (1906). Drost. Mashing apparatus for ]ir<)- j 
moling crystallisation of sugar masses and for 
mixipg other pulpy masses with diluting agents. 
A% 29. 

XVII.—BREWING, WINES, SPIRITS, Ac. 


(B.)—Sanitation ; Watis PviuinoATioK. 

[A.] 18,806. Diinkelborg. Apparatus for purifying 
water. Aug. 22. “ 

„ 19,130. Candy. Purification of water. Aug. 25. 

„ 19,031. Candy. Manufactures for use in the purifi¬ 

cation of water. Aug. 26. 

[C.S.] 22,148 (1905). Clark. Treatment of the feed water 
of steam boilers. Aug. 29. 

,. 22,645 (1905). Beil and Bell. Machines for the fil¬ 

tration of water, sewage, and other liquids. 
Aug. 22. 

„ 24,414 (1905). Moiiil. Manufacture of malt- 

containing chocolate. Aug. 29. 

„ 111,080 (1906). Lamliert. Process for purifying 

water. Aug. 22. 

XIX.—PAPER, PASTEBOARD, Ac. 

[A.] 18,449. Morgan. Method of rendering wood, pa()er, 
cardboard, and the like, non-inflammablo. Aug. 
17. 

„ 18,821. Stevens and Harrold. Manufacture of 

celluloid articles. Aug. 22. 

„ 18,878. Lyons and Parsons. Method of manufac¬ 

turing papers. Aug. 23. 

„ 18,919. Bertram and Milne. Pa[)er and pulp 

making machines. Aug. 24. 

„ 18,977. Linfoot. Manifold pajior. Aug. 24. 

„ 10,017. Zeunert. See under VI. 

[C.S.] 16,966 (1005). Stettner and Hefimann. Paper- 
making machines. Aug. 29. 

„ 17,164 (1905). Friedrich. Manufacture of solutions 

of cellulose. Aug. 29. 

„ 19,808 (1906). Evans. Treatment of jiajier pulp. 

Aug. 29. 

„ 8167 (1906). Troei)uenot. Manufacture of lum- 

inUammable material containing uon-nitrated 
colliilose. Aug. 20. 

XX.—FINE CHEMICALS, ALKALOIDS. ESSENTIAL 
OILS, AND EXTRACTS. 

[A.] 18,280. Weizmann, and The Clayton Aniline Co., 
Ltd. Manufacture of isoboniyl ostora. Aug. 14. 

[C.S.] 9008 (1906). Nitritfabrik Gos. Prooess for the 
production of formates. Aim. 22. 

„ 11,726 (1906). Fritzsche and Ostermann. Manu¬ 

facture of neutral oxyquiuolme salts. Aug. 22. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


[A.] 18,540. Hunt. Improving, maturing, or ageing 
fusel oil, whisky, brandy, and rum. Aug. 18. 

„ 18,611. Grosfils, Process of fermenting worts.* 

Aug, 20. 

[C.S.] 2559 (1906). Hsrtlcy. Iniproving the Havour and 
aroma of carbon dioxide used fur carbonating 
lieor. Aug. 29. 


XVIII.—FOODS : SANITATION. VVAThat 
PURIFICATION! AND DISINFECTANTS. 

(A .)— Poods. 

[A.J 18,130. Boult (Kennick). Preserved vegetable 
foorls. Aug. 13. 

„ 18,708. Do Laval and Fagerstrom. Centrifugal 

separators for cream and other liquids. * Aug. 21. 
„ 18,8*1. Zundol-Donati. Removal of moisture from 

milled iiruducts of oertaio cereals and iegttroons. 

A,,n ai 


[A.] 18,741. Davies. Colour photography.* Aug. 21. 

[C.S.] 17,638 (1906). Griinbaiim. Photographic throe 
and four-colour printing processes. Aug. 22. 

„ 996 (1906). Bloxam (Neue PhotographiSObe Ges.). 

Method of printing from a surface in relief. 
Aug. 29. 

„ 7250 (1900). New Graphic Akt.-Ges. Apparatus 

for the production of pieturos, patterns, &o., by 
photographical method. Aug. 22. 

XXII.—EXPLOSIVES, MATCHES, &o. 

[A.] 18,223. Luis and Williamson. Explosive. Aug. 14. 

[C.S.] 21.779 (1906). Cooking, and Kynooh, Ltd. Smoke¬ 
less {jowder. Aug. 29. 

XXni.-GENEEAL ANALYTICAL CHEMISTRY. 

[A.] 18,080. Simmance and Abady. Gas analysis appa¬ 
ratus. Aug. 21. 

[as.] 12,226 (1905)..Sodoau, and Brady and Martin, Ltd. 

A..„ 99 




JMI^>" i» iWti^iuUi ^^' 'Mif- >C 
■.. '4'-' ' ‘nwtvui^iM«ii>0B,''y.]ib8., dt'TBii'CKilis. ' 

1 '.' '''Ih; . I.-:-- i*' ' —— ■ ^ ■ . ; 

BpiONAXION Oif SOU£ W|!ST£&27 AUSTBAUAM 

."V ■ babhs. 

. f " '■ --BY ».'a. MANN AND R. S. COWLBS, ' 

■Id- ' : 

Ute jMtfi there has arisen a oonsiderable industry in 
T^etteni AuitraHa through the disoovery of the raluable 
taniii^ .properties of the bark of the so-calied ** mallet ” 
the following investigation was undertaken to 
detente whether the barks of any of the other corn- 
nion|[y (furring trees of our forest areas were worthy 
of special attention for tanning purposes. The mallet 
baxk has, of course, received considerable attention from 
Isri^ther ohemists(^), but the only account which we have 
been able to find of the examination of other barks from 
this State is a report by H. Q. Smith, published in the 
Western Australian Journal of the Department of 
A^oi^ltnre, Vol. XI., Part 4, 1905. 

T)irou 4 ^h the courtesy of Mr. B. W. Synnot we obtained ; 
the following specimens:— 


Ordinary name. 


{Ordinary rnaUet. 
fMmCo gam — 
i^nah or wattle 
^orK jpim . 

White . 

flilvef mallet.... 
Naok mallet.... 

.. 

fiMaoB gum (lari^) 
fialmoB gum (email) 


Botanical name. 


I Mean 
! thioknees of 
bark In tnm. 


Ettoalyptua occidentalia 
„ salmonophlolal 

Aoada decurrena 
Ktmalyptus loxipbleba 
longlcornli 
,, redonoa 
„ ocddent^t*} 

» M (•) 

.. oomuia 

M salmonophlda 


GraS. taken 

for lOM o.e. Moisture 
Of lafttslon. percentage. 


' ITon^tannlns 
percentage. 


Tannina 

pereentage. 




Witb Uw exoeption o( Noa. 1, 6, md 6, none of the 
buki abowed much aigna of kino. In Noa. 1 and S the 
onm veina were very prominent. The barka were aampled 
by ptuing oS a atrip the full length of the aheet, which 
waa (Mb broken and ground to pasa a 40-meah aieve. 
litie 4m(h^a of analyaia employ^ were tboae of the 
laterfufional Aaaooiation of licather Ttadea CSiemiata, 


waa (Mb broken and ground to paoa a 4U-meafi aieve. 
litie 4M(h^a of analyaia employ^ were tboae of the 
latgrbofional Aaaooiation of licather Ttadea CSiemieta, 
(nela4iiw aiterationa adapted at the Leeda Ckmference 
in 190*?), with the exception that, for eatlmation of nou- 
t«nniBa„&e chromed hide-powder method of the Aaaocia- 
'tion of the Oflioial Agricultural Cbemiata of America waa 
uaed. Kaolin waa not naed in any filtration, oa perfectly 
olMr folntiona were obtained without its um. All 
diylngi wore done at 100° C. for oight honta. The hide- 
flowder wm examined and found to contain I2'26 per 
OM^ of nitrogen oaiculated to 18 per cent, moisture. 

TaUe I. ^vea the results of the analyaes of the samples, 
and'TaUe lx (see next page) shows the behaviour of 
their ekttMta with various roagenU.(t) 

Tauue I. 


, to the'wiSMfaiM W«4»-W) " 

A» nwanb the ooloor Of' the laathto il^MM 

’ varlottt barka,, the following (AtamratioM niUK.'* 
i recordedNos. .1, 4, 8, U "'W«M .tiB^W(|pa 

j appearance and colottr, and Would {wobahly .prddm « 
good leather of light colour. Koe. 3, 8. 7, Md 
reddish tinge to toe leather, and would ncd he cohWdered 
Bo satisfactory aa the preceding number*., Kb. 8 WMdf 
indifferent quality, having a decided pnrplil^ torge. 
No. 6 waa very highly coloured, giving a de^ hlMirm 
coloration and harsh character. It it net to M 
atood, liowever, that we place too xtfiMh on thfe 

claeaification. We recogniae that it ie {daetii!ti 

trial in a tanyard that the real value of.,, }Mr]fjw|,he 
ascertained, and it is in the hope of attoadlhi^f'tob 
of practical tanners to these barka for thkt 
these results are published. While it Will be 
that none of the other barks are equal in 
“ mallots,” and none of them rioh enoii|h 
use in tanning, the majority of them emd p(ob 
used with great advantage in the preparatkm dl' 
extracts, provided that the leathor praduebd ie. f( 
trial to be of good quality. 

We have been much indebted tp MC'B. SbiMutottlii, 
of Perth, and Mr. L. Benjamin, of jFwtotoby Tktoito?.. 
Melbourne, for advice and assistence te ObDneotitto'tfnh 
this investigation. A further investi^atiiMi kes now Men 
begun aa to the peraentages of tannin dtotoined in the 
woods of the above trees aa well as in Smub dtoer Ktotwm 
Australian barka, the results of which We Impel to pabUeh 
at an early date.' k ». 

(*) An eshantlvc rapoct by FtoIsikic BUmIl M 
deaUng with the mallet £«k, and pnbUiMb 
is not available here at the ttme ot writtng. '■•.A. : ' 

distinct spcctee. or only varlMlet of ordhMytolsIMi 

(•)H. B. Froctcr. “Ptinriples tOUiaSS^SmMm** 
1 ( 03 , AppeniUi A., pegs (((. . v,’ "«r,- 7 ,, 

"Comm. Organic Analjuls." nW'||iW^tdlHl, 
VoL m.. Fact I., page S(. 

(•)E. B, Froeter, " Frinrirdes ~ ~ I imir'iriflilrildl" 
pageg( 4 , 


Meeting held at Sydney, on Tusdfopi^- 
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THE FEBMENTATION OF CA3iJS 

ITS BEAB1N6 ON THE EaTUCA!!IIi^.(^pli 
BUGAE8 PRESENT. , ' S': 

BX DB. oaOBOB »»**«."!' i v , 

w yj • *5 

The question of the determination of Mil' 

more eapeoially of the saocharoae, to . pbne,^4lMMmM ,ie' 
one wmh has caused much dlimusnbm;,iOn 'iitobbiibt 
of the large proportion of reducing sugan lA 

molasses, it u reemnused that no rdumoe ogn kb 'ptolibA 
on the saccharose figure obtained by Abr(iM 
since the reducing sugars present glsb amok 
tion. For exact determinations iMbarto.'ig gkMnpOlfJtoil 
to the CJarget method, which is notafftotod 
tois 

'aoid'M (to, mdudsatl^toato'mid*. 













',, y^, ,’ 

4 \Wp<a<fat'^|iw,'d<Mb^ -tJw/Vbdfe' owMim 
M 'wnmiiiulian «| moBtuwe** i# o»o« indwtw 1»* 
ft WiUwodj^fiT by «. »pd L. PeHftt lBaa; AuMe! 
•»> .fl«Klt, Bbt., uiADo. ISt t44^76JS}. Noin«rot» 
M-ve Mmi mad« by (h* ftutbort with aitferanit 
!•••», in Whiidk 'thc reducing sugar* present before 
wn iavi^as with aoida were determined by theana 
bWing’a edintion* The aaooharoae was thus caioulated 


tZJT • , 9 juuc aatiuuaitm? Wbui UlUS vlHUU*«.vou 

oy * iad«t>endant of the optical proi)ertiea of the 

and Ui an oaMS waa- found to o© m very clo*»© 
jMS^mont iHtK th« CWget figure for the aame inmple. 
The afitnoni ocffieider that the accuracy of the Clerget 
tt^bod i> heyond gueition. 

Non? when cane moires is formenteds the quantity 
of abobol produced i* aenetally much less than that 
which ii indicated by calouTation from the figures of analyaie 
for ^ sacoharose and reducing sugars in the molaseei ; 
and it is evident that the yield of alcohol has an important 
heari^ cm the question oi the determination of the sugars. 

tins connection an account of eome experiments 
imdertaken by the author on the fermentation of cane 
molasses may be of interestp as they seem to oast eome 
doubt on the methods of analysis for the su^rs present, 

. •^pnnt for the low yields of alcohol obtoined from 
we fermentation of moliuises several explanations have 
been ^ven. Of these, apart from bacterial losses, the 
most important seem to be the presence of organic acids 
and the possible presence in the molsMes of sugora 
fermentable only with diflioulty. 

Lafar has shown (Z. Spiritusind. 1895, 18, 238) that 
free organic acids hinder fermentation. 

:^u (Z. Bmtitusind. 1894. 17, 366) has discussed the 
resistance of molasses to fermentation end concludes 
that it is chiefiy due to the presence of sugars fermentable 
only with difficulty. Boiling with sulphuric acid not only 
removes volatile acids, but also inverts such sugars as 
rafflnoee fermentable only with difficulty, and so increases 
the yidd. 

The majarity of the experiments, of which an account 
ia mven in &ig paikK*, were perfmrmed upon a sample of 
molaMM which had the following composition 

Saooharose (Clerget) . 4l?&2 

Reducing sugars. 9.28 

Other organw matter . 

ifb . n‘60 

Water .. 26*06 

, 100^00^ 

Bril ...*76.1 

Spwiiio gravity . l»3832 

Total Sugar as reducing sugar, 52*94 (43*68 +9*28). 
Polarisation direct, 38*80. 

Altev invereimi with acids, 65-12 per ooiit. of reduoiog 
bo^Ues, estlttiftted by F«hlii)g'. fi<riution, were present; 
ftuMrftcting from thw the 9-26 per cent, present before 
inymioii^ ftOd, following Pellet, oolouloting the M«oh»ro«e 
front the dhffrrenee, the figure 48-S7 wo« obtained, which 
(MiyM ito Adw that the Clerget figure was if anything 
lower than the truth. It was only as the Investigation 
prapeeded th«t a contrary opinion was formed. 

M sll, ttye fermentation experiments, whether saccharose 
or aj'ifiaeeesteas employed, the sedations were-riways made 
•o ,«e' to ConMn 10 grins, of sugar, oidonlated ns reducing 
eager, |n et«n lOO e.o, <rf smution. By this means a 
oo«paitl*pQ.t.«I nsntte weh rentesd very easy. The 
WlotlM iertneotM w*s to aU cseesi i»0 o.o. 

sreW^y .oieaned, 

0 ;nftoiitl>. of oash imttie 
oMnad'toai hiilfea w^ then 


<to,< aa tho/aM), 

, ..^i»to'4aalB0hdln,a£4i 

boonplad. ^Sa »,_ 

ahold W osleulfttad wito oieW approttotolhto % 

of the fdllowfng formula I 


At the end of a number of axperimenta the ahdtoliliinut 
removed hy distilUUon, aud the yidd so aUB. 

parito with that ealcotated from'toe attenufttioh. Ue 
diatiliatioDs were conducted with grfiat cwre, a lontf 
fi^ionating column being used. AocoEdhof W Piatettf, 
100 grms. of reducing sugar produce ion fepmeiriditloo 
48*47 grms. alcohol, and as each solutite M 4*C. 
oontaiuM 60 grms. of sugar, cidcuUied as rodroPUMT lUgira^ 
roe maximum yield of alcohol obtaiuaWe WfM M'SS grnp. 
The following table gives a oomparison «f aoine 
yields of alcohol actually obtained uydistiHatioilu TOh t®# 
yields calculated from the attenuation 


Material fermented. 



fiaecharose . 
Molasiea ... 
Motasset ,., 



' In the case of the cano sugar the vield 
was slightly above, while with molaases it #Mp|ppSiB'' 
below that calculated from attenua^OD, 
observed in other cases: but by adding 6*6 
the yield calculated in the case m the saoeh^hMri , 

and by subtracting 0>5 ner cent, in the oiM . 

figures were obtained which were in flo^ agi«eBI||||tl4mS 
the proentage yields of alcohol ^tidiui& 2^«AiNihl 
distillation. Accordingly in oaiculatii^ the 
the attenuation figures these oorreciione 
Ferfnei^ation of the -fRofaeeea.—>Aa the tdiei iMm h^'.' 
analysis in the molasses was 62*94 per ount.^ 
for fermentation (500 c.c.) oOntained 
molasses. When the molasses was ferlnetttMf' In 




WM net Inoreued to ft-nwtcriftl etoani'W'lMMiu'lil?^ 
Rointioii to .terilue it, nor by adding ftolphtow*^' 'SfiEi'.' 
fermentation. The addition of PftftteiirVtntoBfr^iDitlft^wl'^ 
increswd the attenuation to 39*S, cdnntotoStto 
calculated yield of 82-2 per cent. In a lewftitoSdtSW 
the augar in the molaaaee aolutiopa waa cotoPietaiytottttM 
by treating with exooaa of lulphuric add [W 'gtiBl.' ito 
000 c.c.) at 70® C. After thia tre^ment ;^ie acid 
neariy nentraHaed with aodtom carbonito. toiwnW 
nutrient matter wai added, and the aifiittica 
Aitooi^ no augar w»i deatrpyed diiii^ tovemtoB Oa V 
yield of alcohol wax very little incraeeed-^ttenliaiw W^ 

In all oaaea to which the molaaaee waa feOtoilW'^flle 
fermentatloH waa vigdroua, ' v 

Although treatment with anlphnitc acid toWf tolWIWft 
the yield from heetmalaaaea.'it Wto'af 
hepa, and oitoaetuently the explawaifiaa eM )W Shd. 
to^aato^t te t& d^ntty id^ctonting'1^ itold«fMa .f 

58 s^«a^asss^... ~ 

''M.,'«a>a# 'hr'did - to' 




















.. 

nwiiNt, wad 
metawtwi 

>#kl)tuW Mu w (iHrm, mdwMW iiilui' ^IceD tbat 
^ ndacing Kugan i^ven ty onalyri* are completely 
ftcioeatable; m U we aeeume that the subatance left 
in the apent woah. which reducea fehling's aolulion, is 
ntesent in the ocighutl molasses and is not formed during 
the fermentation, a correction must be applied to the 
aoolyaia figures if we wish to know the amount of fer- 
nm^ble reducing sugar. Thus, in the molasses under 
oondderation, of the w-26 per cent, of reducing bodies 
present, only fi-fiO can be considered as fermentable sugars ; 
the total sugar caictdated os re<lucing sugar falls to 
(62'94—2-46)a>80'48 par cent., and the percentage yield of 


alcohol obtainable becomes 


5 0-48x10 0 

62-04 


=06-3 per cent. 


of that orimnally calculated as the maximum possible. 

The yield of aloobol of 82-7 per cent, actually obtained 
waeoaicniated m the basis of 62-04 iier cent, of fermentable 
«mr, but this is still oonsiderahly less than 06-3 per cent., 
Mtl if, after making the allowance for the reducing 
aubatwme m the spent wash, the figiures of analysis for 
saceharose and fermentable reducing sugars are corretd, 
then the low yield of alcohol can only be explained by the 
harmful eS^ on the fermentation of bodies either present 
in the original molasses or produced during the course 
of the fermentation. 

of the before fermentation. —A few 

preUninary experiments were made m order to determine 
the efieot of removing organic matter by means of lead 
salts. To solutions of molasses, not too concentrated, 
bosio lead acetate was added to precipitate organic matter. 
After filtering oS the precipitate, the excess of lead was 
iMimovsd by sulpharettM hydrogen, wd aftfr boiling to 
lemem this gas, the soldtions were made nearly neutral 
and were fermented. Before fermentation a sample was 
tafceii ba the defermination of saccharose and reducing 
eugen present, and the percentam yield of aloobol was 
leelcalatM from these fi^es. Although the solutions 
fenoenM rapidly the yield of aloobol was not improved. 
Tn esraid toe accumulation of acetic acid in the smution, 
reeultfaig from the employment of basie lead acetate, 
aornial lead nitrate and lime were also used to precipitate 
the Organio matter, but the yield of aloobol was not raised. 

A'c^ntofion of ttueharoee in pure nutrient mlutione 
and in lotutiont of spent «w«6.—To determine with more 
■esTtalnt^ whether or not the presence of the non-sugar 
-bfldSw in the molasses exerts a deterrents effect on the 
' JeriMlltatien, os is constantly asserted, experiments 
'tMre-inade in which saccharose was fermented in solutions 
4i(, spent wash. For purposes of comparison cane sugar 
WM also fermented in pure nutrient solutions under 
similar conditions. In these latter cases the solutions 
DOOtsiDsd 47-6 gems, of pure cane sugar, equal to 80 )^ms. 
«l ssduong sugars in each 600 o.o., and In addition the 
aotrisat materials necessary for the growth of the yeast 
odts. Pasteur’s nutrient mixture was found the beet of 
sevaral tried, but when used by itself the fermentation 
of the cane sugar took several days to complete, while in 
toe ease of a molasses solution, or of a solution of cane 
Suptr fa spsat wash, the fermentation was always finished 
in 4fi hams- Bosrever, by the addition to every solution 
of 2 arms, of anitrof^ous yeast food sold under the name 
of I’levurogone," whieh itself oontained no fermentable 
^ mst e ii si, toe time tahsn over the fermentation was reduced 
.tp. two or tores days, 

The fstmaatation of sacebaroee in the pure antrisat 

e hitioas did nol. proesad so. rsgaisriy as was expect^, 
i . casss tbs . attMpation.reached the. figure 46-6, 
ocnssimfitof ^ o.adifid.ff sieohoi of ee-a cent .; 
a'Affiwtidsrsilito.iuwilMt wsftisd hi^ssa..'4&i«na<i4S’l!i,'tot 
sainetimes. stifh jio«. fjmnsqtotlsas. attowiatom,.jws, 

as law, as 48.. fhe priadipsM^, haweyiBC, .SM,.to 

,^ahi< ^l.wys .|iwdoos4-^;fl^ 

■ conditloot ap|ffasoli%. as olondy ah ;poMiUs to 


.tots abo# fin' Jito siiti..4 

,,, __ihr. ' ... 

,in fbs case of ths fiwmeniation of asAS spgsr in hMtttiOM 
of sntof wash, the sointions wars ptopaMd by eV^OtilMttg 
.'sleohol bom sobstions of molaSitM ttofto bad 'bstm 
qompletelv fermentod, care being taken. toa^ toa.selMSQfis 
Wfre not 'being too stron^y heated. - In many esses the 
sointions had been allosred to stand sevend day! t^Nwr 
afi fermentation was finished before the a1«<mditc^.iii 
jremuVod. 47-6 grms. of saccharose were then dissc^M' 
in the solution, nutrient matter and yeast tddedi toidr w 
volume made up to 600 c.c. In this way a known amount 
of siigM was fermented in the presence of all the non- 
sugar bodies oontained in the mofasses, with the exception 
perhaps of the most volotile organic acids. The quantity 
of these removed could only have been very small, asjthe 
acidity of the solution of spent wash did not alter to any 
extent during the removal of the alccdiol. Many experi¬ 
ments were made; the fermentation was always more 
vigorous and the results obtained more regular than With 
saccharose in nutrient solutions. The addition of Pasteur’s 
nutrient improved the yield slightly, but no gain retnltsd 
from the addition of “ levurogene," as the spent wash 
itself oontained sufficient nitrogenous food for toe growth 
of the yeast colls. 

The experiments proved conclusively that the yield 
of alcohol obtained is just as large when sacoharose is 
fermented in solutions of spent wash as when fenaented 
in pure nutrient solutions, and that, oonsequuitly, tie 
non-eufor bodies present in the spent wash exermse no 
harmfm in/luenee on the fermentation. 

In some oases the attenuation was as low as 48 or 44, 
but in most it varied from 46 to 46-6. In one or two 
oases the calculated figures were checked by actual 
distillation of the alcohol, when it was founm as for 
.aaccharose in nuArient, solution, that the yield by distil¬ 
lation was slightly higher than the calculated, A yield 
of at least 96 per cent, of the maximum (taking Pasteur’s 
figures) was obtained. 

These results gave rise to a strong belief that the low 
yields obtained in the case of the molasses were due to 
the fact that the poroentage of sugars present in toe 
molasses is much less than that shown by analyaia It 
might be said, however, that in the case of molaases, 
the bodies originally present, whatever toey may be, 
which exercise a harmful influence on the fermentation, 
are themselves altered during the course of the,fermen¬ 
tation, and that consequently, although pure sugar ^ves 
a theoretical yield of alcohol when jermonted.in spent 
wash, it might not do so if fermented in the ori^nal 
molasses. 

Experiments already described bad shown that a 
eolation containing 47-6 arms, of cane sugar iq.fiOO c.o. 
gave an attenuation of 46-6, and one contajping 94-46 

f rms. of molasses, in 600 o.o. an attenua^hn' of ^-6, 
lence, if the fermentation of saccharose prooeeds aa w^l 
in molasses solutions as in pure nutrient solutions, SA-76 
grma of cane sugar and S^•W arms, of molasses in 600 c.«. 
should give an attenuation of 41-6. 

The average figure for seven separate deteimtoations 
wa« 41-3, giving further evidence that on fegmentotioD 
the sugar in a molasses solution is completi^ converted 
into alcohol. 

Assuming that this is the case, the amount of ferment* 
able sugar present can be calculated. On the batie of 
62-94 per vent, of fermentable reducing sugar, it #u 
found that the best residts obtained from the fermenta¬ 
tion of the molasses gave a yidd.of 82-7 per.oenti of 
akioheiT whmt pure saccharose was brnmenm- bi apent 
wato under aiinnar enndttiona, the yield bt'.akmhm Wga 
eg p« cent., ofi In otoer wo^ .only a wall 
.<tt toe sugar whs not eonverted into tdoimdl. ifitowniag 
I’tMjtoia tligliit lorn of Ai^itoimaiplgto *3** to toh-'ease' 





4^«r, ift imdi' of 




.. 

.'*5^ 'feri^tifloa '-wire''- ptetwred « 
dMwlb^ e^ iM«t el «eoii 800 ae!; SO e.o. 
i^ttw<rwa ia|(t^ e*tiin»«5n of th# oerbon flloiSae. 

*» * cheek, wm phoed in a bottle end 
« *>“ »“»»« 
The 60 c.o. were placed in a email flaek. which 
^at tonwieed in wat« kept at' 81“ C. -The carbon 
r xS? »«• eetimated from the loee of weight auetained 
"2.'* ^***‘’';“‘* <lfyin« apparatus In the 
nrac ezpmment* on molaaaea and aeooharoae, the gaa 
Which waa abeorbed in potash bnibe to ensure 

twt tto loss was due to carbon dioxide, but this 
precaution was found unnecessary. A current of dry 
air removed the last of the carbon dioxide from the 
apparatus 


me owe at moiftBaoa the solutions were always made 
up On the assumption that the analysis figures were 
correct, aita th^t the content of the molasses m ferment* 
able sugar was 62'M per cent. Pasteur gives for the 
lOTmmtaUon of 6 grms. of reducing engar, carbon 
dioxide, 2'338 atma., aloohol, 2'424grms.; ratio, carbon 
dioxide: alcohol =»l;I-037. 

The fermentationa of the nutrient saccharose solutions 
were never so good as those obtained by Pasteur, hence the 
ratios of carbon dioxide to aloohol were lower. It is 
intarMttnj to note, however, that the ratios with molasses 
were quite as high as those obtained from the nutrient 
saoaharoM solutions. 

/uusrm'cu o/ sapor in molataea hy means 0/ iimrtate.— 
Although all the evidenoe derived from the fermentation 
experiments seemed to indicate the presence of less sugar 
thro was givsm by analysis, the quantity of reilucing 
btxaes pi^ooed by inversion with acids supported the 
analysis figures. Consequently it was of iniiiortanee to 
dctermi^, if possible, tbe amount of reducing bodies 
produced la molasses by the action of invertase. 

Tha^in^rtasc) was prepared by mixing a weighed 
qWittty of fresh yoast with water, and keeping it at a 
tompe^re of W a for some time. The solutions lor 
iDVereian wore made so as to contain 10 grms. of sugar 
^oillatod as reduciiw augar per 100 0.0., and generally 
200 0^ were inverted» each experiment. The tempera- 
^ affaversion was between 68“ C. and 60“ G Saeohsuose 
solution or dissolved in spent wash Was 
inysrted isqiidly and eomploteW. 

^Twmng now to molasses, ^e action of invertase was 
slower. In solutions of saooharoso in 
^ 'I** s“8*r added was inverted 
tir^ fa ciuts,wMte fa hours were required for the maximum 
te+gSioii ta molatses. If ft® fibres of analysis for 
Mia r ^Urir^ angsn are correct, there should 
rftfcrlnvoreioiBwffli totWftsSj, Wgims. 
te Wh dW mu. ofimArtioni btdtha 
«as' 'may; W- ■to.'.jW 
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aJesluA^t^ 
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sfiet'.fiivefsioa'wfrii 

..'Sttaresto''ttmiM1»ifi 
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The amount lehnd to tho'.^^___ 

than 88 to 87 pw cent. But Wlma the sotoSiMiq s«in 
inversitm with invertase, were fertoeetted, tbe oi 
aloofaid obtained was some 2 or 3 per Cent, t^mr‘itliwil 
usual, so that evidently a Itttfei fermsntobiO «ws^diad 
been destoved during the prpks^ InrmtA Tbo 
amount sof the lose was easily osloulated by •) 
fermentation, and allowing for it) the total quww 
reducing bodice after inversion was foUnd to be'tkww 
90 Mr cent. (B rams. Mr 100 0.0.) of toat todtosted by 
analysis. Of this 4 •06 per cCnt. is unfermcntoble, Slid 
the quantity of fei'mentahle sugar In"rite ttoltso^lli 
IS of reducing sugar, becomes 46*13 pm sent. TIms 

•<a AVifaltiasri _• J _ xv . ^ • .a .» aT<s 


terms 


Kataiial. 

1 Aitenua* 
Uott. 

Grms. 
oarbi dlox> 

OrDoa. 

alcohol. 

1 Batio 

1 Btoohcl; 

1 oKb. dIox. 

SaqdiarcMe .. 
MoUmm .... 1 

.i 

1 n«a*.*a 

<9«9t|» 

1 

2“925 

2-24 

2“02 

2*00 

2“2fi7 i 
2“8SA I 
I'ses 
1*088 

i 

1 0*871 

0*908 { 

0*989 : 

0‘890 ! 

1 


--..cvviues siu'io cons. a«ir 

figure obtained before from oousidetatirm of the Sleobtd 
produced from the molasses was Sd'fiS per Cent,., Slid 
although both these figures are 'Only approxtotottotis^. 
the agreement Iwtween them made it clear that wbwt 
the molasses was treated with invertase just ifcat 
tity of reducing sugar was formed whii* was nsoealtoyato' 
produoe the quantity of aleohoi obtmned wheel 'Ibe 
molasses was fermented. Consequently a oonsideKabto 
portion of what analysis indicated as saccharose wWalstot 
inverted by invertase, and was In reality nut that 'sto$* 
stance. 

Although the action of invertase on moIsssU tiiidc » 
longer time than when cane sugar was invcrtedtoas^tioii 
of spent wash, the results obimned were fairly oonobrdsstt. 
This was also found in the case of anothm moIasSes toSatilid 
in a similar way, though with one particular sample no 
rosulte of value could be obtained, as toe action of Inisrtaso 
siieedily came to an end, there bringuvidentlyrebiotldlto 
present which inhibited the action of the 
experiments with invertase confirmed fa a sfriktontoaiuun 
the results obtained earlier in toe inveSttoattou: ufdtott no 
room for doubt that the analysis figmenir sMohalwmilh 
considerably too high.. . ., t i .i.;- 

The quantity of reducing bodies produced by tb^swilito;" 
of acids WM very much greater than by that of fnrertis*,* ? 
but on subsequent fermentatiim the yMd'Of itondtol^ ' 
the slight destruction of>feriilsotahto''H|liMr 


allowing for ... __ 

during inversion with invertase—was no greater, rzenee 
the reducing bodies produced by acids and not ^foymtata 
were not fermentable sugars, and were' thdrefoto twt 
derived from aaooharose. • 

H. and L. Pellet, in the paper reterred to ahcsm iUd 
great stress on toe close agreement of tho'flntaMt^ taMto* 
rose in eano molasses obtained by the ameettoaffharittod 
by oaloulation from the reducing bo^es prMiM>t<Min«aii<i 
after inversion with acida Thus fw toe-BudaMMUtoiite 
consideration, we have: . 


''itSK 


8 aooharo«c 

tCterRBt). 

ReducUig 
budiet after 
iBTanlou, 

bodiea&efote 

Invenlos. 

ntgMSBto. 

4 flMSMMw' 

41*52 

i ^---- 

i 

5V12 

8-28 

..I.',..,.-;,', 



^ .MwaaMaps natxraavavu.^ wykflklUPU » OIWIB 

for the molasses examined by toem, and ™ 
B complete oonfirmarion of the aoettoiare: rf'r 

g^css, b^ ttore a considerable ^rOjib^ottdf jdtht 

sugars, no figure for saoebatoso of taymdtl«ieiHr^ 

'Iremtoete.'' ' '.'t" 

.^'oo^totoii of.fih4toytottfilrfl<to;sMM:''4li 









tfli'Ato.'OcdiiMc; , ,, 

•nquidwMieik, ib» '^yMlwK^r >«d<m% **)|p|t 

Mm' S-M.'MrMd.«( 4'itBi ;4b» .AMv .UMohMM ^ 

lM Wbtt^qrwii Mm #e t(>t«l M- 

xMktMble wi«w> Mjwmwl lifcieirm* f* redactag «ngft^ 

For tbi* two figuHK ware «*i^ •*. wit, W-M «« 
4A*lt. ToUm tkt» m»im of thste, viz., 4S-41. M(1 
ulmmoting &'80, w* obtain 8S<J as the fignre ibr tacoha- 
(Me etpreawd Ja term* at rednoing iiugars. Whezu;e 
3g'61x8£> 


aaeohiuroie ItBelt, - 


100 


• SO-OS per tent. 


On mahing theae correctionB we have— 


SacbhaiOM .. 
iFMara rednoing 
Ower ergaoin .matter 
Aeh .. .. .. 

Water. 


Tatalangar u rednoing eugar 


Oririnal 

Clonected 

analysis. 

analysis. 

41-82 

36-68 

»-20 

,. 6-80 

11-06 

18-96 

ll-iVO 

11-50 

26-00 

26-00 

100-00 

,. 100-00 

52-94 

46-41 


' . Zf, we eall the poeeible yield of alcohol calculated from 
the total engar In the original molBeies 100, then the 
^eld poeaibhi from the corrected analyaia ia only 86-8. 

One of the moat iotereating but puzzling queationa in 
donneotion with the inveatigation related to the manner in 
which character of the unfermentahle bodiea, apiicaring 
as eaooharoae in the ori|;inal analyaia, ohangoa during the 
Ooune of the fermentation. If theae bodiea did not alter 
they could be eatimated in the apcnt wash after fermenta- 
tidn, and there would be no difficulty in accounting for 
the ,%>w juadnction of alcohol from the molasaea. But 
the fact that only a amall quantity of reducing bodiea 
ia .hound in the spent waah even on inversion of this 
with aoide ntahes it appear ae if a loaa of sugar actually 
tooh. plaoe. 

When meaenred quantities of liquid were removed from 
« aotutMi molasaea at dlflerent atugos of the fermenta¬ 
tion, and Mze treated with acid, and the reducing bmliea 
to produced estimated, it was found that they diminished 
g4^ly during the earlier stages of the fermontatibn. 

Reducing bodies 

.^ttaauation, (expressed in terms of reducing sugars) 
grma. per 100 o.c. 

.. 10-3 
.. B-6 

.. 8-02 
.. 828 
.. 0-7 




0-0 . . 

M. 

20 .. 

. : «-6. 

Imnienlwtioa oomplete 


Hence wiien alobholic fermentation had only just started 
<*btnn. O’Slfthe quantity of reducing bodies which could 
he jUroduoed by mveraion with acids bad already become 
^y eonsideramy diminished end was very little in excess 
of. the quantity (0-O grms.) produced by treating the 
ntolaases with invertase. 

,4 MiQar obsnyation was made in the experiments 
w^ inyerteae. When inversion with invertase was com- 
ni^ an safimatlon of the reducing bodies produced by 
^enioii with acids, including those already produced 
.invartaae, showed that the quantity of these was not 
muhh hi excess <A these latter, whereas before the action 
of the hiT^tase the quantity of rednoing bodies produced 
by ^ adhl Mea»ment was much greater. Thus if we call 
•the quanl^ <i( redueisg bodies produced from a riven 
Wa^hi of .mtolaasM by the aotioB of acids 10-3 and the 
ip bivartaa* 8-7 gnns., ^en after inversion with 
iwiwiiase turilM tgWitiMnt with aoids prodused a total 
bty «* holy ^ Aputo that a eonsiderable 
je1& fha cdUniatir!^ '^ bodieii im-tartahla acids 
t MM 'Tt^.wua ^te 




an , 
bcid 10 
baCtei^' 

.iibipe'*cid> CBOi. . . , 
hteteahe of aoi(Uty.b> the i 
V 

It Mp«aiv proUUe jth*t 
be, wWch ap^ar as iaoeharoM iit tSl^ 
are inverted by aoide but iifot iavefta^ 
by ibrae eniyme in tb© yeast daring 
fermentation. \ , -i ' 

.DiscrsMOH. . ' 

Mr. J. A. ScaioMBti) asked if the ordinary ifnet^jbdit fOf 
analysis when applied to beet molasses jriw gave 
resutta. It was ratherstrango tbattbesngar th&teeciil^to 
disappear should not only have the rdtatorypdiWiar .df 
sapeokarose. but should also yield bodies with uke whie 
reducing power as invert sugar. 

Pr. R. Gubxo-Smitk suggested that the apparent of 
sugars might arise from these particular bodies kelng 
readily* deoom}>osable, and thus supplying ceir material 
for the growing yeast. During his researches on vegetable 
gums he had found some bodies that 3 rieldedg on hydrolysis, 
reducing substances that were not sugars capable mfewming 
ordinary osazones, for the oompounidB melted at too k>w 
a temperature, and yielded tarry bodiea with aoetio.anid. 
PoMibly some Binuiar substance might be present in 
medassea. With regard to sugar in molasses fermenting 
more quickly than pure sugar aided by Pasteur’s nutrient, 
he thought this was due to the high proportion d salts 
present. He deprecated the assumption that some 
enzyme ” bad been acting, when ae a matter of fact the 
nature of the change was simply unknown. , 

Dr. HaBKBK, in reply to Mr. Schofield, said that in 
beet molasses reducing sugars were absent, and rafiSnose 
was the only substance known to be present that made 
a correction necessary in the polarisoopio reading. With 
regard to Dr. Greig-Smith’s remarks, he thought the 
disappearance of the apparent saccharose was too rapid 
to TO explained as due to its being used as food for 
yeast cells. Ue was of opinion that the rapidity of 
lermpntation in molasses was due to the large proportion 
of nitrogenous yeast foods, rather than to the talto. 
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■DETERMINATION 
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ACIDS; 'lOf: 


BB r. w. bicbammob abb 3. MIOBAM 

There are upon the marhet at the );ir«<wp^ f . 
which in outward appearance reaemUh ihMt ,, 
hnt which are really lahileatM hrttoM '.Ml, 

. df mixtures e{ aoeiMe acid, Mint aiuMt Mm ntS(fi ‘Mt 
''iM.' tt*m or IM. 
tMie am not.Mci m mall 
"^aMonahle M 













l|^ W^ -ue «WDim^, It 

- ^. 1(1 «Ieiif% Jw0T«4 tw tRu* <vad«Ai« tii »ny qj»naw, 

’w’WWK *®!^ nilphofkt noid i» nwUy not.ii»iii»«*nr, 

BitMral B«ia» to imditoibtedly tdrluMe. 

MtoM^sn c4 minerd «(idii in vineittr i« not nwy. 

Weptioo of JCehner’s originia method, the 
prootMee ue ail, in our opinion; uhreliahto. 

In KSaig'i recent work (“ Die Untersnr^uimderlandwirt- 

echnftlioh ni^ goererblioh wiohtigen Stoffe,” page 702) i with the accuracy of anv procCM devtoed fo 
rrferenoeB to this quMUon, end we do not ! of oatimating free mineral acids, as it to 
Iu6wtiM4) to ftfflrjQi that not ono of th© mothod© cit©d is i *^»*‘*’ ret 

oApablo Jof giviii^ even reaaonably approximate reault«» i 
^ ^© Analif^ for August, 1903, U a paper by j 
iSol^drbwita upon the detection and estimation of j 
vminenl aoi^ in acetic atud and vinegar. The method i 
it bai^d upon the supposition that the addition of ethyl I 
>alo<^l to a solution of aoetio acid ©ntirelv provente the i 
treaotion of the latter with the indicator. Vl^e were quite ' 

’rniAbie to make Rn;idihtng like an accurate estimation ! 

»of free mlphurio acid when this was ini.xed with pure i 
acetic acid and water. Wo used a white vinegar which j 
we mAde to contain 5 per cent, of acetic acid and 0*1 jier ' 
cent of sulphuric acid. As the following table shows, 
we oopM get any results we w'ished for by varying the 
amounts of alcohol and vinegar. A very pure methyl 
-orange was used as indicator, and 25 c.c. of the vinegar 
’Were taken in each experiment 



92 pet cent, 
alcohol. 

JLatio of vinegar to 
olcoliol. 

j-1 

A/lOgodium 

1 hydroxide. 


*c.c. 

c.c. 


1 

15 

1 to 0*6 

, i(h0 

2» 

20 

1 „ 0*8 

5<0 

8 

25 

1 „ l-O 

3-0 

4 

30 

1 .. I'E 

2*5 

5 

50 

1 „ 2-Oi 

nit 


SohSdrowitz says, ** The best results are obtained by 
adding an equal volume of alcohol to the solution to be 
•titratM, ana subsoquentlv 1 o.o. of alcohol for every 
A c.o. of deoi>normal alkali run in.” 

Had the end reactions been other than hopelessly 
indefinite, we should have found, according to our third 
result, about twO'thirda of the actual amount of sulphuric 
»acid present 

It » obvious that a method which depends npmi the 
eixect adjustment of the amounts of an adjunct to attain 
an end reaction, which at th© best is indefinite, 
w scarcely 6uile<} to the requirements of a busy analyst 
The suppression of all aciditv by the addition 

•of a fmrtnlpr amount of alcohol shows how very dubious 
*h© resnlte obtained by such a method must be. 

From a large number of experiments w© ore of opinion 
'that even such a good {n’oeess as that suggested by Hehner 
♦and described in the first volume of tne AnniyH —the 
• ‘pieUtod which is taken as the standard->-when wronglv 
may miss free mineral acids in vinegars. In 
fgeneral the Hehner method consists m adding standard 
•W-k^ to some of th© vinegar, evaporating to dryness, 
rwticbtg ^ho -residue to ash at a low temperatture, treating 
Mh tyiih a measured quantity of deci-normal sulfuric 
ilM be in exc<^ of the ori^nal alkali 

iS) loM of abidity, vlfieh sepresenta an 

am^t of aUudi neutralisod by the free 
.-ix- u *u.. yfitlM aoeUte Of soda 

etOndiifd alHkUs 
&ne- 

'ik-'fc’ 

Ito. 



rf'*; jtomiBB' 

the Mritot df moito tl»n' boM ih, 
phMIthate! ' btit to to Moag 'to itoty <ii 
of malt Tiaegat contkioa ine pkosMioEto 

faet of the preionce of to mnoh bhcMraate i _ 

vinegar wiien made largely from nu^ (hftlM 'iw thltoB 
into consideration, lest complicathms occur intorfering; 
with the accuracy of any proeeM devtoed for the Wrpoea 
of oatimating free mineral aeide, aa it to 1**# ' 
that ahonid any of the phoaphorifl acid begeni^i^v 
during the carrying out of the method; it^teiioh 
etandnrd «oda or potaah with methyl OMUMje l«>i 
in a very different way to ordinal^ minml aiM, 
Thomaon haa demonatraieii that' when normhl 
to added to a aolntion of phoaphorio a^dthe phtkeiwdf^ 
methyl orange i« discharged when dihydrogen phteatonio 
phnaphate ia foriped, so that imp only rmlly pdMvi tolM<; 
third of the actual amount of phop^iaii auid io 
.titration with methyl oraBge. ft to ato^ te bS'oAtW 
that when phenolphthalein to used ^e‘h(lld 
occurs when dipotasaium hydrogen phoabSefo 'iii 'te- 
ducod. We simply instance these mirtiimt^. fieen^. 
they show that it is not to easy to eatitnhfo <%.tiliM«(e 
amount of free sulphuric acid wfikih mitty 
actually added to a vinegar; thus, if any elGgiiliii eeetkfo < 
were jewent, as well as free sulphuric aoM,t^i5i ' '" 
, process were applied, to the extent of the pete* 
acetate present there would be a eorresppdd 
appearance of free sulphuric acid in 
resnit. ■ 

It may lie said that this would be a rather dWfealSo 
featuie, as siiiphurie acid would ceatty decotoinO(Mi'i& 
sodium acetate with the production of aoetic KOWfMltt'&i 
formation of sodium sulphate, and no tenitof be pifeaint 
as free acid ; still, there are no facts tb sAiifo 

sulphuric acid to piesent to the eitetfi of‘bolb iilw'lll a 
thousand, it really does decompose idy solatt SM^mVbf > 
alkaline acetate m tire cold, although an' licJBlig j 

ness and incineration such denomiiosition does hijilAr, ■ w'? 

One would like to know whether la the human etgtottoa 
the sulphuric acid in such cases does foaUy'aatthh-hh^ 
despite the presence of the acetate. That the a*h of rtow^ 
really dims contain normal potassinm {^pbhjt* U«l^ 
ently evident from such an experiment *s (Ke foiforrll 
UK) c.c. of a pm-c malt vinegar gave op ash^aebtlthMA ny 
charring—the soluble constituents of whleli'^owdd* W 
alkalinity equal to S'2 c.o. of W/IO kUlphnrihWU; 
orange, followed by an acidity equal to 
amount— CIS,, 2'6 c.c.—to pheadM^e&ttT^ . 

On the overage, a good malt vineiji 
per cent, of mineral matters oxp«ii^ai'*‘«i(h;^'8lBf'Jiir 
analyses show tliot 0-10 of this wdU hobdito'ilf-itoSSitiim 
Iihosphate (with a little sodium 
per cent, of calcium phosphate, ' 
to) the estimation of free njtaertd, oiids, *»,, sdhibnrio 
acid, what error would be IntrodUeCd W lA mii^Sies 
of phosphates r (1) In the presence m )miUm>of)tluie, 
end when tlie neutraHsation point hg* wsilit ■-Mi’S'hKriti 
sulphnrio acid reacts with imtiwklntt radhiiltift* - h, 
follows:— ' = f‘' 

I e.e. of hl-./M) suliAuric add 1* emdralft'“ “ 
of ikijotassinm phosjAate. .'thferffii 
ffo^r would eontaln infltofont phomfltolH 
hSlHli'*i^/I® *bWitodo afl% 











I Mid, witiifgitrinrtlOn'trf -.. . 

. Tba odMuA 'AMbooiM iMotM 
>»M>Uy iM ffiMh (uhilitti^ WDid. m *li» ^uiv«kM mkhiM 
d uxte bu to .prodoee iit therrior**. 'tb« 

lodinm jibMpbAte {wtned emrta e;(tn oUcftUne, i4., 
loid'iniiMaBg Mtion, Knd 1 c,o. cd iV/lO snlpburie kcida, 
>•008807 frm. trModtam pho»]>h»t*. AI«o O-OSO wm. 
:rio»lciitoi phoubat* si0-08to4 grm. truodium phoaphate 
>33*SX p.o. J>/10 soljdliitid iKild»0'01fl8 grto. cd aulphurie 
usid tor tiioaloinm pbotpbate in ash, 0'073B grm. 
mlphurio aaid for tripotaaainm phosphate in ash, 
naldng a total of O-OSOO grm. of aulphurio arid, 
U., a eombined obaouration of one part of free 
lulphurio acid in 1110 parta of the TUiegar. It ia there, 
lore obrioua that if we wiah to eatimate the actual 
uaooot of free mineral acid added to a vinegar, wo 
tbali require to know the amount of phoaphoric acid 
peeeent in a oambined atate in the vinegar itwU. If we 
laaome all the phoaphoric a«id to be preaent as potaaaium 
phoaphate, ana in^odiioo the oaloulation given above, 
mly a very alight error can ariee. 

Aa an illuatration, wc give the reaulta of an analyaia of 
t gennine malt vinegar. We made one fiortion to contain 
[>■008 per cent, and another 0-04il iwr cent, of eulphurio 
acid, and we alao aubmitted the untreated vinegar to the 
>ame proeeaa a* the aoidiOed aamplea. 

In each caae, 25 n.c. of vinegar were mixed with 25 c.c. 
of .Jf/lOtodiam hydroxide, and the eolation wae evaporated 
to dryneas, and the reaidnc heated over a low Biinaon 
Same to ;mxlnne a thoroughly charred maas. The Iieat 
aaed muat not be aiifficiont to cauee fneion. The black 
aM ia cooled and treated with 5 c.r. of neutraliaed peroxide 
of hydrogen, ea we find this abeolutoly noceesory to prevent 
the liberation of hydrogen eulphide, which would interfere ^ 
with the accuracy of the result. I'hen 60 c.c. of If/lO 
lulphurio acid are added, and the mixture boiled. After 
filtration and thorough wasliing of the oarboniaed maas, 
the filtrate ia oolonr^ with methyl orange or laemoid, 
and made neutral to N/10 aodium hydroxide, the number 
of e.o. being noted. We anidify witli a few drops of A>/10 
sulphurio aoid end boil for five minutes to remove all carbon 
dioxide. After neutraliaation by A'/IO aodium hydroxide, 
ph«nolphthaiein is added and the acidity to A'/10 sodium 
^droxide determined, Wc give an example of the 
method of oaloulation. 

After carrying through the first ]>art of the above 
ptooesa, 26-1 c.c. of jV/10 sodium hydroxide wore required 
to make neutral to laemoid. After expelling carbon 
d^xide, the sefintion was treated with pnenolphthaleiu, 
and then required 2-Oo.o. of A'/IO sodium nydroxide. The 
first part, that is, the part previous to the addition of 
pben^ihthalein, and with the exception of our improve- 
mant pa. regard to hydrogen peroxide, ia yirtnally the 
Heboer method, 

26 0 . 0 . of X/IO sodium hydroxide were added to the 
vinegar, and ze-I o.e. were required to neutralise the 
(Utote, giyinga total of 61'1 c.c. of alkali; 60 c.c. of Ai/IO 
aoid was added to the aah, thus the excess of alkali was 
!•! c.c. I'l C.c. X f X 0-0040=+0-0216 per cent, free 
sulphurio acid by the Hehner method. Our method carries 





Wthod 


the Xw w d t tv'Mid 

odidMUMtnMdfOiUii of .|tl .oidy MmM ' 

Ilia tntinbar of c.e. of ilkaffi t 
pbamdlllribaM"' *<Bl bhe.MauU. 

•f I-I Sm alkaU „ . 

2-Oo.c.;i2/10alkalix2+*-0 „ > Br „ 

’Total .. + 6-1 ' ,> to 26 h-a. .via^T 

neutralised by minmnlaoid; therefore «i 0-0999 par cent, 
sulphuric acid, instead of 0-0980 per cent, aotuolly praaent. 
Error +0-0019 per cent. 

Tabulated, the results appear ns follows 


Aftnftl per 
cent, of sal* 
pbtirlc acid 
added. 

Wl^ methyl oransre. 

With laenHHd. ' 

Hehner 

mettiod. 

B"and B. 

Hehner 

method. 

I K. aiidB. 

A 0*008 ; 

4- 0*038 

; -f (H»09 

•f 0*0310 

4* 0*0000 

B 0*040 

— 0*038 

•f 0*004 

—0*0450 

4*0*0460 

C nil- 

— OKI80 

•f 0*028 

—«-0«80 

4* 0*0040 


Here it is obvious that by the Hehner method as much as 
0-066 or 1 part of sulphurio aoid in 1540 of vinegar wodld 
be entirely obscured, while by our method the totu amount 
of acid originally added is estimated. Of course it may 
be said that the analyst is only asked to determine tlm 
amount of free sulphurio aoid actually present, Mid that 
oiir method does not do this. We arc of opinion that 
this contention has to be proved. The mere fact that the 
sulphuric acid does not appear as such in the residue 
uioes not for a moment snow th.at it is not present 
nn a free condition in the original vinegar ; in any case the 
sulphuric aoid, if it does act at all upon the mtsasium 
phosphate, liljerates an equivalent ejuantity of jjHiosphorio 
acid, which in itself is a mineral acid, and its presence as 
such in vinegar is no more to be tolerated Julian eulphurio 
acid. It is certainly advisable that a process shdulq exis^ 
which will enable one to ascertain the aetuaL amount in 
free mineral acid which has been deliberately added to 
a vinegar by the manufacturer, and we claim that our 
method enables us to do tbis. On the whole we are 
inolinod to the contention that laemoid is a more valuable 
indicator than methvl orange where great aeouraoy is 
required. As is well knoiWn. carbon dioxide does exert 
some inliuenne upon methyl orange, but with laemoid 
the earbonio acid is alwavs expelled by bailing, and it is 
possible to asoortain the end reaction to a single drop 
of deci-normal acid. The results with laemoid are more 
raliable than those with methvl orange, the latter results 
tending to be somewhat too high, and we think that 
this is due to the action of the carbon dioxide. 


Ekkatum. 

This J., 1906, p. 784, cd. % line 39, for “(1861-2)" read 
(1852-3). 
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Oae mixtwree for terhines or other engines driven hp. 
eomhuation gatet or a mixture of comhuHion gatet and 
other gaeet; improved method of, and means or appartdM 

for producing-. A. Greenwodd and K. AeaettoOB. 

Eng. Pat. 14,641 of 1906. II., page «4I. 

5A)(Waiing matter* to suspenoion^romf^it^e,,- App^^aMfji 

hr -- C. .Rannig, SXanksnstcin. .•Gectoimy.' .VtoT 

tat.T5;6l4, 28, ^ 
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MMr^« iti pnptri^Ml mxhimj 4wmu%t 
^ ——. H. H. X*fce, Londtm. Trom £. N. Tpmni), 
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A HOBtzoNTAL plate, b, is attached to the shaft, c, a short 
diatanoo below the lower edge of the bottomleaa ojlinder, 
p, to the lower edge of which is attached another plate, n, 
aad anoHier cylinder, m. The materials to be mixed are 
fed mto the cyliudero, m and p, by the shoots, o and r, 
P“» the bottom openings on to the plates, » 

and 0 , and are spread out by the rotatory motion imparted 
to the plates by the shaft, c. By sotting the arms, o 
iTOd d, any desired proportion of tho materials are swept 
ofl the plates into the shoot, e.—W. H. C. 

Sufar and nmilar materials; Centrifugal maekinee 

lor tlari/ying and washing -. C. Schiiler. Ene. 

Pat. 10,278, 1906. XVI„ page 809. 

FiUering and washing apparatus, more particularly for use 
in brewing. A. Jacobs, and L. Dcsenfans. Ena. Pat. 
1'9,730. 1606. XVII., page 861. * 

Ubitbd 8tat*s Patbmtb. 

iTemperatnres ; Method ared opporatns for gauging .., 

f. Lk Morse, Trnmanaburg, N.Y., Assignor to H. H. 
Weatinghouso. New York. C.8. Pat. 820,594,' jnly 
S4, 1906. 

O A neutral. tinted 

- JDl ^sw**^ screen, 6, U iliu- 

nij 'iiii'i'i iiois’ii^‘*'it "*!'’&. ininated with light of 

I" * '/M T®J hty desired tint, and 

aJ B 1 II Nil 

Jtiiiiis»'T~*~ tomperatare of which 

‘'w.,; 1* .to'bo jnd^, .is 

I ihsortod tht^^ .the 

,?S 1 ^*1!^ .thro#^'ffle 



A CYLiafiwcAt, drying chamber, a, havfcg a Ooltjtta) 
bottom, e, is surrounded by a heating Jacli^ f, and ha* 
a vapour escape-opening, o, in tho top, underneath wWob 
18 arranged an open-topped deflecting oone, 10, proyM^ 
with a drmn pipe, 11. The liquid to be evap^aithd la 
forced, under pressure, from the reservoir, M, throng the- 
pijw, p, out of tho nosslo, r», in an upward diiaotlS, and 
IS heated and sprayed by a jet of air, heated -1»'^4bu: 
passed through the coil, m, and which issnii »>n tSe- 
noxzle, k, and strikes against the jet of liquid tiattn't*, 
at an angle. The liquid is evaporated in'rad idwiilMi. 
and the vapour escapes through the top oneahig, e; wMhti 
the solid particles, being deflected by 0 ^; 
into the chamber, their descent teig ratMttid 
aotion of tho fan, 22, carried on the erosi^hM, IK'dilS 
driven by the mechanism, 23, 20, 26, iStd aSidlifiB, 

T)ftMn nut nf t.)lA nKamViAW Im dtsa ht AtluaaL ' a.lC.h, 


pass out of the chamber by the opening 
and left-handed ecrev -oonveyor, S3, 

Desiccating opparotus. J. C. MoUohlan,' ChiOaKo. DJ. 

U.S. Pat, 827,172, July 31, 1906. • ' 

Ik order to obtain the solid matter of a toiotioii ht tiwlonn 
Of a wf powder, the UgtUd 4e ainrayed from aa 

V heat^, compreeeed ait, into a tau 

chamber. The latter Is ^pen at the top to allt^ IfeA 
escape of tto Taporited liquid,,«»« 
heating ft is of such a heli^t 

particles whwh fall to the bottom, ate femoyed 

I’ftsf; - -T. a Patttduon, J**» fdek. 

, 'tl.S. Pat.dl^4W,diiI]r.4|, I20C, ^ 















MUnt^'.iiKn'tr- X. .1!»bI, .AMisaor-to'S., 6al^a». and .Ca-t 
CUtM«» V.& fm! and «2!i:,g90, J«ly >81. 

1806 , 

^ wad S»01 of 1006 i tliia J„ 1906, 

JStpmnUor i Centri/uaal —. J. J. Berrigan, Orange, 
Ny. TJ.S. Pat. 8*7,903, Aug. 7, 1806. 

3^1 ajtpiratu* eonaUta of a horizontal cylinder, mounted 
on liMnnM ao that ft can be rotated, and having another 
b^aoDtu ojdiiMler fiaed eooentrioally within it. The 
imter oylindw ia divided into a number of chambera by 
‘conical partition*, all placed with their smaller ends in 
the tame direction. The mixture of solids and liquid is 
tW htto the inner ojdinder at one end, and enters the 
larger'aiad of the ^rst cone. Here some of the liquid is 
AepacaM .from-hke tedids, and is drawn off, the solids 
hMg ddhfW^ through the smaller end into the next 
eatwi yhere the j^aoceas is repeated. The solids pass 

advance, and 
ahaot trom the last cone. 

B if'wj;*'-- rAPSoK PancKT. 

*»»■** 0 / 

■J . *l»«nin. First 

889,177, 

^08 itfais J,, 1905,144). 

,^intw to an improved method of regulatingfl 
of lite steam, and consist* in emploving^ 
aevarri " injeotoc-mixers ” arranged in groups. When it 
i* desired to reduce the supply of live steam, one or more 
of the inieotors are shut off, leaving the others to work at 
full pressure_W. H. C. 

U.-FUKL, GAS, AMD UOHT. 

(Coriiimed from j>age 804). 

JLteiylonk ; Seaetiono of - roith acidified eolations of 

mercUTf and sUmr eallt. J. A. Nienwland and J. A. 
Maguire. J. Amer. ,Soo. Cbem.. 1906, 28, 1026—1031. 
See Brit. Assoc. Kep.. 1904. " On Double Aeetylides,” 
Major Edwards and Dr. W. E. Hodgkinson, this 3., 1804, j 
854 . > 

Tpp anthers have obtained a number of aoetylene-morcurv 
and aoetylone-silver compounds by passing the purified 
gas hito solutions of the metal salts aoidifie<l with the 
held oontained in the radical of the salt. Amongst the 
^^romponnaa obtained were; acetylene-mercuric chromate, 
.aoelylene-meronrio chlorate and perchlorate, acetylene- 
ineleuric cyanide, acetylene-mercuric nitrate, acetylene- 
moMnric acetamide, and acetylene-mercuric bromate; 
these cubstahoes are not necessarily explosive unless there 
is pr^nt in the compound an acid grouping that is itself 
unstable, such as chloric or perchloric acid. They all give 
•off iMifh^e When heated with dilute acids, or even with 
'hSalett’ With solutione of silver salts, similar compounds 
ware obtained. Those yielded by acid solutidns of silver 
iflnoride, gnosttkiate. and iluoborate were all explosive. 
Withniiyer chromate no pnsoipftate was obtained. Acety- 
iesW'sAvSf rVhosphate appears to be a very stable com- 
ptnatd. and diaers considerably from the other silver 
hoinponiuis. Aoetylene-ailver perchlorate is, even in the 
•tgtgt eaadttkm, oonost w explosive as nitrogen iodide. 
Aaetylone-mercuric finotiUoate and iluoborate could not 
;be obtained, the boron and silicon of the acids either 
thd Maction;^ being xemoved by the 

ncety&ne.— 

dnOmlMiMs, : fn^Mturina 

— lA rnhm eofptrs mmm p fu'Mrk,. w. . 


ateniet' hjr 'nwMgli 
WW)ltlWki*‘lnny 

W niitw s l abUi hydrdxidei eeclmtMi>vMte«o('C<miM^^ 
'.M.'idMves in ;thei {peroxide solnl|on,><;The>.'‘Miie, 
‘^wever, meohanteaUy retains suaolent .ierinnt.ilMt. 
jape . aathor statee ^at mantles made Sqoordbg tf .iw 
process do not consist of thoria and 'hnt 
of hharium' peroxide, The0„ and a ceriuhi peroxide,'' ' 

Oodis itnd lignUet; Determination of volatile iomiuetiHe 
_ tivUter<n-~~. E. E. Somermeier. XXHt, page 870. 

Cofa producWo* of the Vnited Statu. Bd. of Trade J., 
Aug. ■«(, 1906. [T.R.1 

Th* Geological Survey rejmrts that the amount of, eoko 
manufactured in the United States in 1905 was 28,77,1794 
tons (of 2240 lb.) as compared with 21,125,986 ttms in 
1904, an increase of 7,654,808 tons or 30*^ per cent. 
As a result of the demand created by the unprecedented 
prwluction of pig-iron in nearly every iron-making 
district of tile United States, the average price per ton 
advanced from 2.18 dols. in 1004 to 2.62 dola in 1906. 
In 1006 there were 519 coke-making establishments, which 
owned 87,664 ovens, against 607, owning 83,699 ovens 
in 1904. Of the total number of completed ovens in the 
United States in 1905, 3159, or 3*6 per cent., wete of the 
by-produet recovery type, and the total amount of coke 
made in these ovens was 3,091,382 tone, or 10-74 per cent. 
I There were luider construction at the close of 1905, 4761 
ovens, of which 417 were of the retort by.proiiiict tyjie. 

Enoush Patents. 

Coking ovene; Impls. in -E. Lejonx, Sheffield, 

and the Sinioii-Carvfs Bye-Product JOoko Oven Con¬ 
struction and Working Company, Ltd., Manchester, 

I Eng. Pat. 4990, March 1, 1906. 

The cokino oven is heated by a range of vertical fines, 
the coking chambers being disposed between these flues. 
The gas is supplied from a common gas main, with a Single 
longitudinal gas outlet to each flue separately, and the 
supply is oontrolled by damtiers which can be operated 
from the end of the “canal "by the aid of a euita& tool. 
The air flues, placed below the coking chambers, have 
separate openings to each vertical flue provided with 
dampers, which may likewise be oontrolled from the oven 
front by the aid of a suitable tool. A partition-wall in 
the lower part of the vertical flue, prevents the air and gas 
from being mixed and burned before they reach the place 
where the heat is required, which place is at tb&aae of 
the coking chamber.—K. L. 

Cake ovene; Jm^e. in -. M. £. SiimbeTg, deve- 

huid, U.8.A. Eng. Pat. 8030, Apifft-Sf' 1806. .Under 
Ink Conv., April 8, 1906. i-, 

See U.S. Pat. 804,063 of 1905 -, thit^T908,1220_T. E. B. 

Cake and Qas ; Manufaciv)^ -of -. J. Armatireng, 

London. Eng. Pat. 164(hj*ib. 16, 1906, Undi^ljS. 
Conv., Jane 20. 1905., 

TO obtain a dense coke Ih the mannfaoturo of SRlIttniimting 
gas, coal is carbonMed in a high and narrow chamber i 
oven with thin walls, heated on the ontalde by a mixtui 
of gas and compressed air, frhioh foreee the gM * 
tB'tbe heating flue, the air being preheated in vdeaildlli 
Wgeneraeive flues. The coal ie fed into the bottom M 
of the chamber by means of * ram uetinu in an' eiWbin 
dmeetion, and AupuUed from the side bymeaike od a leedho 
^hereby.,coal jj^eUiWS haifSm 
'fl||4hb’'ohamMw Tim rum 'is iriik'''ilB‘'jimlie 

‘IM trideh may be cooled by ffi|4as%‘'4'«*lWrwiiie 






; ^ i ^ '-;;!||^-W^iW;ii^;.jp^''tH>,ag ^..■>,■; f;^ 

Vgj fl^ ^'p'^lU^kipigfiaitiik^' ^ e^ujMdltD.iitni^iWtajfa 
'* 8M'8®“W»to'r,"iind'i!i «a}>k(ni^3V 
WinKpw ni«|M i)i ft •peSlal aiklW elramW. 

9(ilnafr'fat-abmD aa Utljnate mixture, the eteem from the 
yUQb^t i^e wiix tejf 'lOheiuher with & tet^entiel or 
T(!^^ 3»o»in«,aad the mixture of gas and steam passes 
sm 40 the turbine or engine—W. H, 0. 

eai.i’M'iMtiaun of -. a B. Tully, London. 

» Bng, Pat. 16,184, July S4, 1906. 

*' blowing up ” stage of the produotiott of 
parlniretfed water-gas, only the low4r part of the generator 
iji??** ■ ***** **'’ **’■*'** upper pert is heated to a 

Mffl temperature hy the combustion in a space Or chamber, 
■amaadmg this upper portion of the generator, of some 
of-the gases produced below. InOideutelly, tar or other 
heavy hydrocarbon is supplied to the upper part during 
iM eztioraa'l heating, the solid products of decomposition 
being dbposited in the heated fuel, and the gaseous or 
vswrous products being led downwards through the 
mol, and mixed with the gases simultaneously flowing 
from the lower portion to the combustion space, and thence 
to the oarburetting and fixing chambers. In the second 
«t^ of the process, steam and tar or other hydrocarbon 
is introduced into the lower incandescent port of the 
generator, and the supply of tar to the upper part con¬ 
tinued. Jhe gaseous and vaporous products resulting 
from the decomposition of steam and tar arc led upwards 
through the upper heated portion, where the solid products 
are arrested, whilst the gases from both portions are mixed, 
and c^veyed direct to the oarburetting and superheating 
ciiamberSs'«~K. Ls 

Gao! ^pparalB* for jearratinj -, and asaUe also for 

Matint purposes. R. Reid, South Yarra, Australia. 
Bag. Pat. 18,923, Sept. 19, 1906. 

3mi>r. Pat 357,647 of 1905; this J., 1906,110.—T. P. B. 

!rds generators or tMotr apparalue producing eomhuatiUe 

gases; Imptt. in -. 0. Maroonnet, Paris. Ene. 

^'*<*®"f *“*• Conv.. No?. 

^ SOg IvOve 


to the form of impalpable powder is mixed with air, 
^ toe mixture is projected upwardly into a ooinbustion 
ihwtobe^ontaining iump coal in a highly incandescent 
•tote. The proportions of coal-dust and air are so 
ubusted that producer gas results from their combustion, 
ind but little of the lump fuel is oonsnmed. The Jump 
5” tony bo dispensed with, in which case the mixture 
uf*?!! **** ?**** *'*' * refractory chamber 

irhMb is, at the start, raised to incandesoenoe by bumtoa 
tml ill it with exoess of air.—H. B. * 

Ja^preduur /urnaces ; Implo. in -—. E, H. Hudson, 
jMwenanton, Yrnks., and P. C. Sugden, Leeds. Ena 
Pat. 6985, March 23. 1906. * 

gto‘^odu<>er furnace in ah ordinary retort setting, 
M provi^ with conduits made of tiles or bricks, whereby 
^p^u^gssesare taken from the sides of toe fumaoe, 
tolJiW of fiwm toe top, as hu« usually been ths esse. 
SMyMtos.oM oiwvayed up the side wads and through 
«|»0M^amoi>Med btooka to tl^oombostion ehambni, alrag 
-K«»to.db0 *0*Bli0t*ttwe;duots.-*B.,;3U ' . 

-f i t ' ' A. A 


tkottrist Mew beoouiMi oraclmd. Met of tiw sfk idwlty 

ofitototep-kiMi 41|e 

toe gaa above to* f0ol, -and ' 

partly to carbon dioxide. To OBtoi^-toi*\'d«^ot 
patentee provides a-sand -l>eid'1betu&a:'4)M-iB«e«M'’sM' 
the oBstog near toe upper pact of toe ftomwa^^iwiahKt 
prevents air from passi^ upwards kdohdl-toa nWytiltf ’ ” 


prevenu air irom pasemg upwards kdaBd toa mmm 

Carbide' and meihod‘ of - vMiIa 

10,168, May 1, -1606. ’ ^ ,,, ^ j 

Ss* U.8. Pat. 819,220 of IWW j tWe jl, 

Oaieou*' mtaduret; Apparatvo iSer 'esiktraCiNauflieLisnsi 
otUaent demento of — 

April 29, 1906. ' » 


--- —-ui — luoiinu, > ui* nHBniiepKt 

gases is drawn m at the centre, and paetokes^^ tiSSliB 
of the dmm. When it reaches w extimliitAmiiilP 
compartment at the periphery of tjie deuqsi WH^iSShF’ 
that owing to the centrifugal fores, it is sepaeatm!lMl^&Kt^ 
layers of different densities. These layew 
conveyed by separate openings into sepacato uoadm^ 
ments in the easmg in wluoh the drum toteteil,”r!ii^^}E?B, 

Thorium; Process of oHaining — 
ffioKag incandeocent lamp mameiUt. Btioto 

Thoinson-HMston Co., Ltd. Eng. Paf. AAW*. 1M6. 

JLJb.>s 866. ' 

Are lamp [Flaming] eleetrodee, end etettods iJ maiind 
the name. The BritiBh Thomson-Hitottmi 
London. From Genera] Electric OO. 01 StosaeitodW 
N.Y.. D.S,A. Eng. Pat. 18.484, %t.p.^^^’ ■ 

A MUTatuo tube or casing is filled with powflemtMeo^todl 
material m stages, and the powder i« oeacMiapd 
stage; or the tube may be filled with Sborti siiuinitoed 
lengtlis of moulded pencils. If the slscto^,itn^U'ls 
of anoh composition that the togrsdisals dn SmSKito 
uniformly, the compositiou may be g«iMlMs*f» jTt 
end of toe eiectrods to the other, to cevi'ywiisiite'^ifnr^vm 


electrode (e.g., a piece of paper *»nto(iiKl .'Wmt&HHm 
titanate or carbonate may be fixed to M) i 
deiooU which appeki if a minute .pit W . 

toe arcing end of the eteotrodU. when.ffM, njppfslliu 

FilamaUt for ineandsuceiit sfsto^'.fanMW)g''ni||Ql^^ ' 

or trcotmeid of -. K. Zscniitg. -HshnMAtoSiik. 

Eng. Pat<,2437. Jan. 31, l»0fc^ ' ,i, 

Mbtauic or non-metatiic filsmenti ac4'pistol ' 

container, 'in which as high a -ji-iniilin' 'ik 'fWifeMpJi. ^ 
maintained, and 'then a pun xsetol,'^ wWmmU'Sn 
of pure metals, preklously introdUmto 
to heated so -sa to-bwouie vaporisetf'toff'toMMlw^iMWW 
fimnsitts, 'The boated fftosneato ' 


'^^used iuyii^deioeotildajiis^,® 






'For «XMA^e, ol 

(ucid« of imgsttia ul» rnfa^ #i^‘W to SO '4im‘'(9 lito 
piMtio oMMM fotmarljr dosotibed, and the thieadi 
obtained are oonrorted into the orjiitalline atate by heating 
(ham .to. a white heat in a radnoing atmosphere. The 
plaetiOvBtaues eontaining eQ]lQid4 oxidee or hydroxide* 
may be used for making eohduotiT* oonneotion* between 
filament* and supply conduetor*, by applying them 
[BOoording to Eng.^t. 15,402 of 1006: this J1006, 307) 
In a dUnte state to the joints, and afterward* heating to 
* white heat in a reducing atmosphere.—B. 

tJWITKD StaTIS PaTSKM. 


Agglamralu IJiul] atflMgglviim'iUe; Proctta of making 
—. B. A- l» Maitre, Brussels. U.S. Pat. 826,948, 
July 34, 1006. 

S«s Fr. Pat. 366,061 of 1906 i this J., 1906, 10.—T. F. B. 


Pamoce ; JUanting or oxidising -C. E. Dewey, 

Assignor to The Amerioan Zinc and Chemioal Co., 
Denver, Colo. U.S. Pat. 828,095, Aug. 7, 1906. 

FB> body of the furnace is provided with chambers 
krranged above each other, a vertical rotating shaft 
wing located eentrally in the furnace. Babble arms, 
provided with ploughs or stirrers, are connected with 
ihs shaft, which ia geared to a journaled shaft below the 
inmaoe. A traeh projecting upwards, and consisting of 
two sepented members, is arranged outside the furnace, 
(in outlet conduit communicates with the lower chamlwr 
n the furnace, and extends downwards from it, the lower 
iltsemity of this conduit being closed by a shoot pivoted 
tad Mtiihtad l' ’^is shoot has a depending portion pro- 
[eoting into the space between the two members of the 
araefc. A bucket carrier slide* on the track members, 
utd oanlea a bncket pivoted so as to tend to tip it inwards, 
ind prevented by a guide from tipping until it has passed 
ti certain elevated point. The bucket carrier is alter- 
lately raised and lowered by suitable connection with 
ibe operadng.shaft. The depending part of the shoot 
les in the path of the bucket, the shoot being carried 
JownWards by ttie descending bucket so as to allow the 
lOhdUlt to disOharge into the uuoket.—A. G. L. 


Jd*; Xtdhpi of manufacturing -. J. E. Allen, 

CblnMhia, Ohio, 'Assii^or to A. C. Ellis, Pittsburg, 
Pa. U.S. Pat. 826,511, July 17, 1006. 


kin,, compressed and heated, is driven through Buocessive 
rortinns (4 heated petroleum oil, and the residual oil, 
Irom which, the light hydrocarbons have been extracted, 
s heatMl m presence ot a porous, non-oleaginous, car- 
bapaacous aubatonoe, until vaporised, the resulting 
nMopi being mixed with the first product. The gas is 
WMTWardseul^ected to the action of heated, porous, non- 
riaaginovs, oaibonaoeous matter, by passing it through 
*, mass of such substance—C. S. 


RhMumriM gn* ;. Apparatus for the manufacture of -. 

& Bimngsr, Brooklyn, K.Y., Assignor to Columbia 
XMBa«wcing Works, and A. P. Bachman, New York. 
®iS; p4tr827i076, July 31, 1900. 

K VKfiDWAt cylindrical retort is set in a flue, and has its 
iSS4s htHttad by gases from an external fumaee. The 
a removable cover at the top and a branched 
iifraf# bm 1st %e' bottom ; one branch of the latter is 
to ts Ci ft lwi ym W Sihrmally closed by a plug, and the other 
‘y«moaBy-Upward to the puruying and storage 
SjipMratas,' - The eatbonaoeous material to be distilled 
S eartridgU ” or oyliodrioal vessel, open 

St the top, which is IWweSito Into toe retort tw a derrick, 
MijtiStanu vertlcaliy ow the bottom in such a manner 
iksrt Sh mtonUw space, >nt aqnat dimsoadona all round, is 
^hbtwsen'ltgmdthewyisoltheretorfc Th*“eM(Tidge” 
S MpMegneittly heated ..qiily by radli^an, gbsoiish the 
imHflhr'sn^ «oBi gas 

off leatoe thef“ cwtoldgs and psssea 

NWh-klifgyaAHiasWllhinte ^s^ 
g..e..'' 


ttes; dtopseotos for map u fycl t triM p, Ocaim, 

to toe'todtofCd-toi^tosSifMg.'toe 
gi liquid or semidlqiin Iuaton^^1it^tsll Bl wtoswted 
totorffh'% ptosage 'ttopttih'a tfgli liMtod' in'-A Ifidtooe. 
pipe which tuples stsub to the pfidip Wito 


In this way the admisaion of steam to the p^pMrfsiltdSmld 
by the delivery of oil, and a constant ooif-Wgtllat'ieSd 
is obtained.—W. H. C. . 


Oas! Process of producing ——. H. Gerdes, BerUn. 

Germany, Assignor to Amerioan Suction Qa* Producer 

Co.. Lansing, Mich. U.S. Pat. 827,862, Aug. 7, 1906. 
Tkx claim is for the production of a gaseous fuel prsetios^ly 
free from tarry matters. The raw fuel is distlllto in 
the upper part of the charging tube or bell of the producer, 
and the distilled gases produced are drawn off and burnt 
with excess of air to ensure complete combustimi. 
The products of oombustion, along with any excess 
ot air, are then passed back to the lower part o( the 
producer, where they pass through a layer to inoandesoent 
fuel from which all volatile mattSr has been previously 
driven off. The resulting gas is drawn off separately, 
and ia said to be free from tarry matters.—W. H. C. 


i Oas-purifying apparatus. S. P. Seager, Assi^pw to 
American Suction Gas Producer Co., Ixinting, iffiob. 

■ U.S. Pat. 826.691, July 24, 1906. 

Tkb purifier is formed of two concentric cylinders, the 
gas entering through an inlet at the bottom of the inner 
cylinder, and leaving by an outlet at the bottom of the 
outer cylinder. The gas passes upwards through the 
inner cylinder, which is packed with coke, and ia washed 
by liquid from a spraying nozile at the top. It then 
passes down through the annular sjiace Iwtween .too two 
cylinders, and is further purified by passing through 
purifying material, supportod on grids_iW. n, C. 

Oas ; Apparatus for purifying -. T. Bedman, Bolton, 

Bradford. U.S. Pat. 826,747, July 24, 1906. 

Sbx Eng. Pat. 12,659 of 1904 ; this J., 1906, 611_T. F. B. 

Gas ealorimeier. H. L. Doherty, Madison, Wis., Assignor 
to Combustion Utilities Co., New York. U.S. Pat. 
828,300, Aug. 14, 1906. 

8s* Eng. Pat. 8806 of 1906 ; this J., 1908, 633.—T. F. B. 

Carbide; Manufacture, of -. H. L. Hartenstein. 

Constantine, Mich., Assignor to Electro-Chemical and 
Development Co., Pierre, S.D. U.S. Pat. Beissue, ? 
12,519; Original Pat. 819,222, May 1. 1906 (this J„ 
1906, 544). Aug. 7, 1906. 


PowDXKEP limestone is oaloinod, and to the still h^ lime, 
carbonaceous material is added, and the mixture Is sub¬ 
jected to fusion, with exclusion of oxygen. Or, tothe heated 
mixture of lime and carbonaceous material, a' super¬ 
heating flux, such as a mixture of calcium carbide, man¬ 
ganese dioxide, bituminous coal, aluminium and potassium 
chlorate, is added, and the whole aubjected to fusion. 

-r-E. S. 

Seducing compounds and producing Carbides. E. F. Price, 
Assignor to Union Carbide Co. U.S. Pats. 826,742— 
826,746, July 24, 1906. XIA., page 863. 

Frxsoh Patkkts. 

i Oae for illuminating, heating, and power purposes ; Prosass 
Olid apparatus for the mamufaetwrt bf -s—-, B;-'S. 
Klwortby. Fr. Pat. 381,460, May 8, 1908. 

^^jSbg. Pat. fin of 1906.J; 

Oat; Production of combustible —'' trie irdm tor. 












-iEfr 

wostete lit ftM) IMitoli o( 
jwti M Qie fiiM.' 'Thci lUxtbM eft inir.iiml giia 
■ Wt of w» ]^KiilQe<«,'W the 

Mtt#, ,wjiw, tjie Uirjri tftpoure «» oottpletely 
bWlit gM«oa.-rWf. tt. G 

Ga$; fneeit and apparalut jtr tcathing -, paftiadarig 


^uverea unaor presauve, so thet a very intimate contact 
between the gas and liquid is obtained.—W. H. C. 

littidfufeseenee [efcc/ric] lamps ; Filaments for -. A. 

Just and F. Hanaman. Second Addition, dated Feb. 
6, 1906, to Fr. Pat. 347,601, Hov. 4, 1904. (This J., 
1906, 431, 1220.) 

T«b impregnated Olaments are first treated with an acid 
to convert the salts of mi^bdenuiu or tungsten into 
xnolybdio or tungstic acid. Tine acids are then converted 
Into their respective metals by the subsequent treatment 
desotiW_W. H. C. 


IIL—DESTRUCTIVE DISTILLATIOH. 
TAR PRODUen. PETROLEUM, 

AMD HIMERAL WAXES. 

(CoatinMed /rom page 806.) 

Fetrideum S^rit [“ Beneine ”]; Fjeplosions of -, 

and the Martini-Hueneke process. Effcnberger. J. 
easbel., 1906, M, 689. 

1^8 Martini-Hueneke process consists in replacing 
Ibe^ air in benzine storage vessels, which are always kept 
underground, by carbon dioxide or other indifferent gas 
■or gaseous mixtures. A special system of service pipes 
Is also arranged which allows no escape of benzine, in case 
of a ^akage. There are also automatically closing valves 
isrorided. The system works so successfully that, in 
one case, the storage “ without a protecting zone ” of 
17,600 litres of benzine in the Westphalian mining district, 
in another of 16,000 litres in the heart of the city of Berlin, 
was permitted by the authorities_R. L. 

Etrouau Patixt. 

Hmvltijping mineral oUs, and the manufarlure of mineral 

Oil eoaps; Process for -J. C. Fell. Eng. Pat. 

14,294, July 11, 1903. XII., page 866. ® 

Umitbd States Patents. ' 

Tar 1 Treatment of - for the manufacture of pitch and 

recovery of light oBs. W. OppeUheimer, Ewell. U.8. 
Pat. 327,113, July 31. 1906. 

«W JV. Pat. 884,472of 1803 j this J., 1004, 66.—T. F. B. 

^O^mnnoUreoatfiJlnce; Proeess for iistiBint off the __ 

a. R.. KSfbjr, Inland, Canada. U.B. Pat 826,968! 


for completely eliminating sulphuretted hydrogen from 
. tiffUing gas. E. Ott. IFr, Pat. 363,339, Feb. 22, 1906. 

Under Jnt. Conv., March l7, 1906. 

PU gae is treated with auooessive small portions of’the 
washing liquid, and each portion of liquid is immediately 
removed from contact with the gas before the addition of 
a feeah portion of washing liquid. This is done to prevent 
the return of any of the previously absorbed impurities 


, ,«iMub«( iht .etnae. a Ttiioqfma^, jt. 

Fab. 

' Gebwax PAiM*».i ^ ''vL'v'''i'4’’ 

. I J ‘ -'a' t 

IH^tiUation of motH materials such as 'piolp'yM; 

Process for the - -A. Jab% Qar. Pat 186,811, 

June 1, 1904. 

Tbe moist goods, before passing lnt»tli*«t411,a«8iWlid^*4 
through a drying chamber, whereid they are W a 
current of air. The moist effluent air ncun tHe 'ftllang' 
chamber is dried by passing it ^itot^ an. ajjr.iiirrmjlpIMinf) 
then warmed by leading it through a jackat aiiiroiimug 
toe still, and again passed toadfigh the. diymg 
The air used for cooling in the air-oondstts«r ja aliq pMm 
through the drying chamber, and la then use4 Wtawr 
with fresh air, for cooling the diatUiationproduqta ffoin toa 
still in separate coolers, toe effluent ait non! wuiAla Mso 
passed through the drying chamber. Dry air te MnfMttatt 
eally withdrawn from the plant, and M«a fw tiiiriMlIjt 
fuel in the furnace by which toe still is hbaiedi 
uncondensable distillation-produota, after being sdedwt 
cooling the distillation residue, may barlri'ia^etnritoee. 

\ , •'v-A-A'r 


I'ftoin'toe 
bit la‘Mao 


B. R. KSfby, Bosslaild, Canada. U.B. Pat. 826,989 
JMy 17, 1906. 

'Tfc8-'''^-W«loMitoted,’ '‘'BiinwM, 'toas'" i 

retort, au haated to a tatopBratwe suitabla f«tf tUstKini 
’lbb>e«wsrii<«toaii^i«naii ^toSLlwa: 


IV.~OOLOURINa HATTBm i«» ) 

DYESTUm. . :, 

(Continued from page 80*?.J ' , ' 

Arylosiiaes; OoBcersioito/oromoffeistoaesiato**—M. 
Frud’hoinme. Rev. G6n. dee Mat. Col., 1908, 'm 
226-226. 

The author has previously shows (this iJ,, jiliOA 84) 
that reduction products (anthranMs) of hydroxytaiWto- 
quinones, when treated at the ordinary tomperatare wm 
aqueous solutions of ammonia, are transfotntad into iaiab 
compounds. He now Sods that hy^xyoDtlWkqubiBBM 
are directly transformed into the eottewonding 
by the action, at about 200°C., of amaUMItoih saita of 
organic acids, in the presence of glyceroi. ThMfMilaiin 
(0-3 grm,), when fused wito ammonium foctoMw; oattota, 
tartrate, oittote, Ac. (1 grm.) or thunaitotik awlwftl^ 
(1-6 grm.), and glycerol (4 grma.), yielda • (MMkmated, 

“ alizarinimine,” which dyes a waak ink SMrA|in<|^ a 
blue shade. With ammonium thioeyanato' 
alizarin (1 grm.),.in tbe absence of f^yoW^vgliltoStit 
169° C., a compound which tot irsnst if itff 
in a greyieh purple colour. The 
acid, it would appear, enters into reaction, || Mia •santo 
or a similw compound it formed when'^ 'Bf^t|8tt|p^ 
sodium sulphide is added to the malt 
glycerol, and toe ammonium salt df'fit 
Tetrarnethyldiaminobenzophenone toara '%iiniep||j|’" 
with ammcminm carbonate, but readily,^^to;.iim^^B|^t 
thiocyanate and the ammonium sitW at, gig|g|s^||K}^ 

Alizarin Yellows A and C 

ammonium saite of organic acMs, yifw ; 

dye the customary mordants in 
ofive, differing from those given fay , 

-'Tlie new .oompounde diSBMva,.'iR 
^'grees- ooknir, wfrikt toe aUuto 
darj^ffs are j^llow, « yeltewkb-OMnfto ' 

Tiie coBversmB of bj^—‘— 
ding imliuT Com 




i tt ypqrt i ag 









^S"S?«5jtion, it »1>*ttl»!|0fl*’f!.,iflt nahntf'attBKwiwi 
Mlt* of Otgtnio aoldt, in tboj^retonoe of glyowol_E. B. 

aptinoazo ampounia; infiMawie gl 
on tfto {ottnatim of —PaH 7. 

G. T. Motgao and 
A. (aajrton. Cbom. 8o4. Trana., 1906. M, lOiCi^lOSO. 

iTiiM been ahcnm previowly that aminoeio oomponnda 
* *?. ™ ,0°taio»d from primary aromatic meta-diamines 
ooMaining iraoetltaenta in both the para positions with 
wapeot to the amino groups, although the reaction takes 
P **Sil*** tl*®" when one of these para positions 

(Chem. Roc. Trans., 1902, 81, 80: 
Uw, 87, 925, 944; this J., 1902. 36; 1906, 796). 
Tm present communication deals with the effect 
partial alkylation of the amino groups in 
l_**i’^^l'*®*"*”*®'* “eta-diamine, it haring been 
f mind ( Chem. Hoc. Trans.. 1002. 81, 666) that complete 
ailmstioa prevents the formation of an aio compound. 

prepared from 

4.8.dIommo-»».»ylene, the latter Iwing first converted 
into s.di^a6nesulphonyl.4.6.diamino-m-xvlone by means 
ot Hio Sohotten-Baumann reaction, and this in turn 
methyiatM, and the methyl derivative hydrolysed bv 
heating with 15 parts of concentrated hydrochloric acid 
?** '8^ C. On cotton 


Cm, Sfew.york,: 

,St* fc. Pat. 868,271 of' iWHi f’ Wt'f., Ii^‘"i8e,—X,'#. 

M. tt. Isler. MaBiiaeim» AaMgnar- UnifttlKiho 'iffintt 

d 1 m 82^ 

S»B Eng. Pat, 16,682 of 1906; this J., 1006, *88.-^?;: t, ®: 


PniHCH Patbmts. 


Dgeatuff eawciaUy adapted to the manufdelMn of laktap 
Prveesa for woducing a monoazo ——Act.>6es, f, 
Anilinfobr. Fr. Pat. 361,434. May 3, 1905. 

8m Eng. Pat. 9326 of 1006 ; this J., 1908, 86.—T. P. B. 

Arylavlplmmidta ; Proeeaa of making nUro-deriveOivea of 
aromatic—. Act.-Ges. f. Anilinfabr. First Addition, 
dated May 6, 1906, to Fr. Pat. 349,666, Aj^ 2, 1904." 
Sm Eng. Pat. 0074 of 1006 ; this J., 1006, 66.—X. F. B. 

Dyeatvffa derived from “ ruipktint " [naphthalene ]; Pro- 

da^fon of black -. Badische Anilin und Soda 

Fabrik. Fr. Pat. 361,447, May 6. 1906. 

Seb Eng, Pat. 9647 of 1905 ; this J., 1905, 728_T. F. B. 

Indigo paatea ; Proeeaa for preaerving fermenltMe —, 
Badische Anilin und Soda Fabrik. Firat Additioit. 
dated Jan. 29. 1906. to Fr. Pat. 348,292, Feb. 4, 1904 
Under Int. Conv., Jan. 2, 1906. 

Sbb Eng. Pat. 1954 of 1906; this J., 1006, 470.—T. P. B. 

Vyeatuff; Proeeaa for making a black -, a ioRntno' 

material or a aeeond block dyealuff, and other vaafvi 
products front coal or lignite. V. Larman, B. B. D 
So^artz, and P. Pikos. Fr. Pat. 363,244, Feb. 18,. 

Sbb Eng. Pat. 3107 of 1008; this J., 1906, 800_T. P. B. 

V—PREPARING, BLEACHING, DTHMa, 
PRINTING, AND ITNISHING TEXTHJES, 
TARNS. AND FIBRra. 

(Continued from page 808.) 

Coloring matters [Dyestuffs].- Prohibition of the use 
^'tatria-Uungary. [T. E.] See 

XIUA., page 867. 

Enoush Patists. , 

Vegetable fibre for spinning or other purposes ; Preparation. 

of -• B. Summers, Port Huron, Michigan, U.8.A. 

tog. PbL 2830, Jan. 30. 1006. ^ 

T^bn. hemp, and other bast ffbres are separated" frdm 
the wo^y portions of the stems from which they are 
obtained, by a process which consists in subjecting the- 
latter to polongcd artificial refrigeration, e.g., to a 
Pf™ "‘**y • hundred hours, at a temperature 

"f 0 —10 F., and then breaking the woody parts of the 
stems and removing the fibres from these, «.o., to a 
passage through a "eleaning ” maohine, while Um l^ms 
are Brill in a frozen ooudltion. For the popet wntolig 
ot the • Uteakiug ’ maohine, and to obtain tile fibres to 
•H perlwt * M possible* the slQia% 
une^ should -mntata a oortoin amount, .of moisttoH, 
wMeiriniay be iotrodnoed -into thsm. U rlthn'r 

b.toe or..*ftet they az. torigerS. TT - 


.-- ai, lao V. un coiion 

ototh impegtiated with diazotised Primulino, s-dimethyl- 
4.S.<riamino-»«-xylene produces a reddish-brown ingriin 
azo eotour. With diazotised p-nitraniline it vields Aout 
10 per cent, of p-nitrobenzene-6-azodimethyl-4.6-diamino- 
fn-xyieoe and About 25 per cent, of a diazoamino com- 
compoimd probably being 

toft, totoaotion of p-nltrobenzenediazonium ohloride 
wo 6*teomo.os{4)-dimethyl-2.4-dianiiiiotoluone, also a 
UuuMpto ^d an aininoazo componnd are produced : 
md it n>ay. therefore, be accepted that the dimethylation— 
both aymmetrioa! and nnsymmetrieal—of a dipara- 
***!yH^“*®*^ meta-diamino greatly hinders, but does not 
mtirely prevent, the ihtrcauction of a diazo residue into 
ihe aromatie nucUnt of the diamine_A. S. 

««««M [Dyestuffs]; Prohibition of the use of 

eufuritma J-in Austria-Hungary. [T. B-l XUI.4 

page 867. 

. tootnB Patbhts. 

iBWa of to tripheniAmethaue series ; Manufacture 
C. D. Abel, Ixindau. From Aot..Ooe. f. 
aiftototo...]toUn. Eng. Pat 28,498, Deo. 7, 1006. 
^J*lp#UrttoM»tlnoWI>HB!ITI.»IBTnjLKBMOKOSCLrwOHIC 
SiSK' S *" S'””* yield by the action of 

dimethyl- or diethylanlline 
2fKgP“i|^MHiil»ie-m-iulphonio acid. The diphenyl- 
” is oxidised to the eorreeponding 
^htoW^iW-toani of lead peroxide and dilute sulphurio 
jfflto'twhli ■then condensed with ethyl- or methyl- 
PMfgfmbWFtome apid. and the resulting leuco- 
mstanoe, by lead peroxide and 
tesmiiag “amd“ ..dyesluEt dye 
niMMlinw- ►wool clear blue to violet shades, fast to 

fW'knrtnmeiM serzes [iV#rei«M«<Ar®ii«sl; 

*?** '“■;*> ‘ J* T- Jidmson, Londoo. 
Joyo wrBfSlsoho Anilm und Soda Fabrik. Xaidwigs- 
Cionnany. 18,818, Jfay S, 

and bmwto;duig|to.<i:>>otn}^^ other 


to to 









, 1900,486—&. B. 

mi 

Color* mixtuTO* lor n«e In printing crfioo. pkper, .&c.. 
"t. f®®W^ V *“olTiijg a b««ic dyeotiifl in sooMc 
*ald or other suitahle eolTcnt. end adding a 3—6 per cent, 
^iwena aohition of the gelatinous matter e.<!traet<^ from 
irieh tnoae, and also phenol or other phenolic compound 
or Botirpe of phenol, the latter to enable the mixturo to 
be made homogeneous.—T. F. B. 

Ornamenlal efftelt on woven labrirn | Flock printing]; 

New nr improveA meann for prodvring -. .Tootal 

Broadhuret Lee Co., Ltd., and A. Brooke.s, Manchester. 
Eng. Fat. 27,048, Dec. 28. 1903. 

OaKAMEXTai. edeote. in imitation of those jirodticed by 
Boaing upon tissues narrow velvet or other materials, 
arc obtained by printing in adhesive substances stripe 
or other patterns on tissues, and then dusting uimn them 
nocks or fluft *' such as may bo produced from wool ! 
or like materials.’’ These adhere only to the printed 
parta The non-adhoring docks are blown off. or otherwise 
removed from, the tissues, leaving the patterns in relief 
goon the latter. The docks before usti maj^ be dyed in 
black or other colours.—E, B. 

AbMrbetU nuileriaU, textiles, paper, or ot/ier lantdlar 
materials ; Improved method for treating, or impreg- 

tMina - unth renns. fattg acids, or the like. H. O. 

Brandt, Manchester. Eng. Fat. 23,787. Kov. 18, 190i'.. 
Under Int. Conv., Nov. 19, 1904. 

Thk materialif are treated with dissolved ammonium 
comitounds of resinous or fatty acids, and then heated 
to a teimwature at which the ammonia is expelled, 
o , e? ™* resinous or other acid on the material. 
Suitable filling, weighting or finishing substances may 
be added to the impregnating solution, and they are 
Mod on the material by the acids lii>eratod during the 
Imtisg i^ess; or powdered metal, glass, sand, or 
airrulfr substance, may be spmrkled on the impregnated 
matanal, and fixed by the beating proeese.—C. 8? 

Soap hr use in finishing wotMen goods ; Imjtroved _. 

line **“*•***■ aorks. Eng. Pah 3864, Feb. 16. 

iBQOe 

A twrABLE quantity of ordinAiy' white curd soap Ik heated 
i^K^s «^*ra.iaoketed ptui. When the «oap hoiUg about 
O‘074 per cents of Anitine Violet 8B» disnolred previouslv 
In WBtor, i# added, and thoroughly mixed with it. It is then 
i oootod and out up as usual. One pound of tlu« coloured 

tfl miirnfl orif.lt ...resesa. A A ^ _— i. * 


VvmiD Bra* 




•aw vuv ittbior, VUG iws me quautuv of coloured 

soap needed to remove all natural tints and to produce 
a perfectly white article.—W. P. R. 

Drying furies; Vacvnxn apparntns for - .. E. Gessner, 

Auo, Germany. Eng. Pat. 7928, April 2. 1906. 

Iw order to prevent air from entering the snetion chamber 
through the portions of the suction slot not covered by 
the goom to be dried, the slot is provided with slides 
adapted' to close it from beneath, and adjustable length¬ 
wise' of too slot. The entire width of toe slot is also 
eowto-ftom above by ineane of strips of fabric fastened 
Mtotowm, ab^table>angi4lM intervals, around a rOtoting 
i^Mr, the strips of fanto, wUcb hang freely, hence I 
nmng eucoesdridy, and'b«hi|t drawn one after the other 
— th* dot, in the direction In which toe 


Wt F|rie<WA Blatoii, Bplginn- . 

31. .199(1. , ;■ 

8** Fr. Pet. 837.172 of 1998 ;;.#his i, 1909,-70.-^1. t.,At 

Artsfieui silk; Ajrpnratus for the monufaetit^ 


H. E, A. Vittenet, Auree siw Loire, Franoe,' ViSi 
829,153, Aug. 7. 1006. “ 

Avoaratos for forming a filament of iBOlimoCliiaBOd 
collnlosc is provided with a closed “ filing ” tohe-w^ng • 
a small urinoe for the passage of the filament, MfitUbM,. 
attached for supplying and exhaustin# a fixing gae. ;,;®llifc j 
fixing tube comprises two eonceutrio tubes bavingelmuMed' 
slots, and flaring radial slots in their tops, onetute MlnF 
adapted to turn relatively to toe other, so as to,close,pr 
open the tube by bringing the slots intoorootdf 

Fresioh Paxents. . i/., 

Dyeing Round spindles, cops, bobbins, ebe. l' 

for -Oebr. Wansleben. Fr. Pat. 863,079, 8, 

1906. Under Int. Conv., March 1, 1906. 

See Eng. Pat. 3194 of 1906 j this 3., 1900, 8, 

Dyeing fabrics ; Apparatus for -. fi. A, F. 

Fr. Pat. 363,306, Feb. 17, 1906. 

See U.S. Pats. 813.478 and 813,476 of l«06f tois jL 
1900, 372.—T. F. B. . ' • , . . 

Ketone svlphoxylates .* Manufacture of ——; -Fai^lVrim|' 
vorm. Meister, Lucius, und Briining. Ft. Fat. ^.Sk, 
Feb. 16, I90('. Under Int. ConT,,%pt. % 1908. 

See Eng. Pat. 4073 of 1906 ; this J.. 1906, 474.— T. #i;%. ■ 

VL—COLOURINQ WOOD, VKfWIk- 

LBATHEB, , 

{Continued from page 808.) , ' 'I' 

Ekoubw Patekt. ' ' ' 

Dyring of wood and similar pulp. W. LongleX, jfJwfttr 
Bridge, near Stockport. Eng, pat. < 

■ 

A Dil-UTK solution (e.g., I to 2 iwr cent) lA Ik* jfslMiiwniB 
sulistanne extracted from Irish moss an analagtNM siAc 
weed, is added to the usual dye-bath, hir paper andSasM* 
pulp. 'The following quantities serve ffir WnH 
of wood pulp t—5 lb. of toe basic dyestufi in iidtaM 4 eOT|y 
tion; 4 lb. of resin soap, ounteining'sxcass4il48itiltf<HaMK. ' 

solved in 10 gall* of water; 4 lb. of aloi*to)WMre4S^W'\''i| 
galla of water, and a sMution of 1 lb. , 'n 

matter in 10 .gdls. of water. It ia atated 
of toe gelatinous substance eauses toe 
com.|detely exhausted, and alto tenu>vea'e|P|^^^^M^!|.'. 
alum from it, leading a* innocuous 


vn—-Aoma. alkalv, 

AIID ll(»f.llBTAUA0 

(Continued from page 811.) •; 

Cbambtr gases; JMertionpf tatmut •<iailei4» r e i^g ,..||ifc'f).,'; 
Hempel and O. fiCeymann. Z. ElektsoMMWto.lnlk.'m' 

5 ' 

Ix toe oohtos tkk laboratory study of 'tod toMllittor inMIifc- 
it .was .tottajl toat if steann oxygen, uri Mpbto 












qaM -in, ,«M)ilH>h){;ie*l ‘pni^ltpi, An 
** a«> fimuMA dt miaato snf nitrou* 

'OKidc in. o»»m^ 8 <Mm. Btiafiy dCMribedi tb nteiAn<i 
^ ooniists ia cooUag tha gM^a lb m tempBratur^^ of liquid 
their oompayjeoiflo to about 10 atnioepherefl. 
Thq gbe^iii then neMrated into two fractions, one of w'hioh 
the oondeasableHtkitroiiii oxide. This is subee* 
quMtix estimated by causing its dissociation by explosion 
with oxy-hydrogen gasandnoUng the increase in volume. 

Aniuysts ot exit gases from several works showed the 
"‘y pwsance of from 0‘wS to 0*25 per cent, of nitrous oxide, 
*ttd a oaktuiation is given showing that 0*1 per cent, of 
oxide con^ponds to an expenditure of 1*1! kilo, 
ol nitric a<3$d per 100 kilos, of sulphuric acid, and thus it is 
pro^ble that the greater part of the loss of nitre may be 
asoribrni to the formation of nitrous oxide.—R. S. H. 

.'Mpdrogan ffCf^xuie. and 'poUiMnxvm pc,rf>'ulj\hale ; Study 
tiu reotiitm between -. J, A. N. Friend. Chem. 

Soc. Trans., 1900, 89, 1002-1101. 

3By determinations of the relative amounts of hydrogen 
l^roxide and potassium persulphate decomposed in a given 
time, and by uetermiiiations of the rate of decom|H>silion. 
it was fbunul^at the reaction Instween these two hulistances: 

+ is imi molecular, owing 
to the formation of a highly unstable intermwliate addition 
compound. The intermediate compound may b© isolated 
in an impure form by evaporating a mixture of h>drogen 
^roxide and potiuisium persulphate over sulphuric acid. 
The presence of sulphuric acid has a retarding effect on 
the reaction between the two substances, as also have the 
sulptoites of sodium, jtotassium aurl manganese ; the last* 
aannod. however, slightly accelerates the reaction towards 
the end. The reaction is accelerated by colloidal platinum, 
the hydrogen |)eroxide undergoing rapid additional 
decomposition.—A. S. 

jtwroiM kaUAiM: Compounds of 

ammonia with -. F. Meyer. 

Oompt. rend., 1900, 148, 280— 

262. 

£.iOYTii3i ammonia reacts with 
aurouB ohloride, bromide, and 
iodide, forming colourless com¬ 
pounds. The bromine compound 
ia ve^ unstable, but the others 
are quite stable at • 28'" 0., 
having retpactivelT the formulie, 

«od AuI.eXHfl. At 
the ordiOary temperature they 
lose ammonia, and leave the 
compounds, AuCltSKH* and AuI.NH^ respectively. The 
iodine •compound can also be formed by passing ammonia 
' aoroas iodide at the ordinary temperature. Aurbus 
itde idmiiaHy yields AuBr,2NH8. AU these com- 
ds are deoom^Mted by water, with formation of 
ammonium ludide and metallic goldl—J. T. 1). 

Boron t /^repnrofibn of - from ferrohoron, 

J. IMmann. Z. angew. Chem., 1906, 19, 1302—13«3 

MUHMmonox^ containing 20 per cent, of boron, is heated 
ihWJ^aw tube to above 400^ C. in a stream of dry hydrogen 
Mto^e. The boron sulphide formed, along with some 
CQPdeqaes chiedy in the lunder portions of the 
;;,lM«Oppd any escaping vapours are canght in an icc- 
, padlod 4^-tuba. The substance remaining after the 
eaacltoi still coDt»in* aam« boron, bnidos iron and 
Boron milphide i, not aenaibly diwolved by 
eartioo faiaul)>hid«, ami tUo product can therefore bo purified 
&p (0 aglpfauT by mean, of thi« reagent. The method ia 
Wtidj ten eoatiy than that of- Wdhlor and DovilJe, in which 
amorfdioui boron |a awd.—J. T. D. 

prndntUon oj - from wtrout 

«T. KJ^y. XU., page 852. 

_ oefj 7 ZteferMiiia- 

XXIU., 



SsaEtRS Pa<i 

Ififrie acid ; Apparatut for the ,ft^iilation of the nUragen 
.f,!^ the air for the pnrmie of;0tainiM r—. 0. ,®. U. 
BriinUsr, Leipzig-Gohlja, <M|i^y. &g. Pat?' 5852, 
Hatch 10, 1900. 

Thb furnace ia placed, mouth downward,, within a 
oloeed, presaure-resiatiug Veaael, partly fill^ with water, 
and euppiie, of oompreesed oxygen, and ot compatible 
^aa or oil, coal-dust or the like, are admitted through 
inlets opposite to one another. The nitrogen ia either 
mixed with the oxygen or ia introduced through a separate 
pipe. The issuing jets of burning gas are said to gyrate 
within the furnace, whereby a rapid combustion i, pro¬ 
duced, and a temperature approaching SOOfi’ C. is attained 
The flame, issuing from the narrowed mouth of the furtiaoa, 
is shown as burning under water in a pointed form, . 
Means are provided for withdrawing the nitric acid aelu- 
tion thus formed, and for conveying away the gaseous 
prorlucts insoluble in water. Compare Bng. Pat. 6801, 
of 1900; this J., 1906. 811. Reference has ^en directed 
to Eng. Pats. 9866 of 1898 ; 16,800 of 1901 (this J., 1902, 
970); and 25,748 of 1903.—E. S. 

Carbonic acid ; Proceeeet for eolidifying -, and appOf^ 

rains therefor. E. G. Elworthy, Administratrix of lata 
H. S. Elworthy. St. Albans. Eng. I'at. 2460, Jan. 31, 
1906. Under Int. Conv., Jan. 31, 1906. 

SsaFr. Pat 365,503 of 1906; this J., 1906,1231.—T. F. B. 

Heating and evaporating solutions [Brinr], and apparatus 
therefor. J. Hargreaves, Farnworth-in-Widnea. Eng. 
Pat 16,036, Aog. 6, 1906. 




Thu pan, a, has a sloping bottom, d, and is heated bytha 
steam piws, b, above wmeh is a fatso-bottom .or '* table, 
e. The liquid to be evaporated is supplied, preferably 
under considerable pressure, through the perforated pipe. 
k, and circulates in the direction indicated by the arrows, 
under the “ table,” c, and over the Upturned end, /. Hare 
it begins to cool, and deposits crystals on the upper surface 
of e, which become larwr in size the further they are 
deposited from /. The liquid flows over the partltitmi, 
h and ., which serve to prevent the crystals from getting 
beneath the table, c, and blocking the ooila. The crystals 
are allowed to accumulate until they have attained suf¬ 
ficient size to be ready for removal. A modifleation ia 
claimed, in which the pan is built over a flue, and heated 
by direct fire.-W. H. C. 

Sodium monosUieate; Manufacture of crystallised —. 

W. N. Bacon, London. Eng. Pat. 24,226, Nov. 23, 

1906. 

Sodium carbonate and silica ace heated together in such 
pro^rtion as to form a silicate having the' com.’poaititm. 
NOj^iOs, the solution of which, in water, oonoentrated 
un& a tempmature of about 212° F. is reached, oooled, 
and then stirred, yields the crystaUised monosilioate, 
NasSiOs.SHjiO,, Or, the same product Da obtained by 
adAng tfep netessary fwoportion of soAhnt hyArtwida 
and water to a strong solution of ooimitMflid soditim 
etiioate to eonstitute the monosiUcsite, emi etiisiltg to 
t'eryetaJlisation.—.®, 8. " 
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SydronidphUeB {HyposidphiteBl ; Manufacture and pro¬ 
duction of st(me dry ——. J. Y. Johnson, Lonaon. 
From the Badisoho Anilin und Soda Fabrik, Ludwigs* 
hafco*on*Rhme, GensAsy. Eng. Pat. 26,380, Dec. 18, 
UK)5. 

Ftikshly precipitated and dry calcium hypoaulphito is 
mixed witn quicklime, and is then washed with a liquid 
miscible with wafer, such os alcohol: or tho washing may 
precede tho addition of the lime. Or, tlie calcium hypo¬ 
sulphite may be stirred with ^ mixture of alcohol and 
lime. The quicklime may Ixi replaced in the process by 
other alkaline earths, or by a dry alkali hydroxide, the 
proportion of which niav be varied, but should not bo 
less than 10 per cent. !rhe product, however obtained, 
should be dried, tn mcuo, preferably at an “ elevated 
temperature.” (Reference is made to Eng. Pat. 18,862 
of 1900; this J., 1901, 988).—E. S. 

lileaching medium; Apparatus for producing a ganeouB 

-. F. H. Loring. Eng. Pat. 22,101, 1905. Xld., 

page 853. 

Unttbd .Status Patents. 

Hydrochloric acid and calcium carbide .; Process of making 

-. W. H. .StMiinon, El Paso, Tex. U.S. Put. 

826,614, July 24, 190(1. 

A OA.SR()TTS hydrocarbon, parlicularly ncetylem?. is pa.sacd 
through fused calcium chiorido. which is (hus converted 
into calcium carbide. The hydrochloric acid set free in the 
proc^osH is collected.—K. S. 

Sulphur trioxidc ; Process of making -. TI. S. Black- 

more, Mount Vernon, N.V. L.S. Pat. 828,208, Aug. 7, 
1906. 

A .siTBSTANCE capable of forming sulphur tnoxide on 
oxidation, such as sulphur dioxide, is oxidised by the 
action of an oxide of nilrcjgcn. such as nitrogen tciroxide, 
in tho }»rc8eiicc of a substance, such as carlum dioxide, 
capable of being dissociated by the action of and by the 
absorption of heat, the prf»portion of the ingredients 
being HO adjusted uh to present the generation of a tem- 
joraturo capable of dissociating the sulphur trioxide 
ormed. In general terms, the jiroitess m its entirety, 
according to om^ of the claims, ’* consists m controlling the 
evolution of sensible heat while oxidising a substiiiure 
which, upon oxidation, will form sulphur trioxide, by the 
action of an oxide of nitrogen, by removing the heat 
evolved from llu' sjdiere of formation of the sulphur 
trioxide by assooialing therewith Hubstances oajiabfe of 
chemically absorbing heat during reaction, separating 
the compound i-onlaming tho clK^mically-absorbcd energy 
from the suliihur trioxide. ilisehargiiig the energy there¬ 
from thereafter by eheinicnl action, and producing a 
substance ca]>ahle of being re-used as a chemical refrigerant 
in the further continuance of tho process.” See also 
U.S. Pat. 778,099 of 1904 ; this J., 1905, 90—E. S. 

Alkali-meitd oxides; Process of making -. C. W. 

Moiscr, Assignor to Badiselic Anilin und Soda Eabnk. 
Liulwigshttfen on Rhine, Germany. U.S. Pat. 828.759, 
Aug. 14, 1906. 

See Fr. Pat. 321,410 of 1902 ; this J., 1903, 212.—T. F. B. 

Hydrosulphitt [Uyposuljdiiii] solutions; Mcihod of 

7 uu.king -. P. S. (^urkson, Beverly, N.J., Assignor 

to H. A. Metz, Brooklvn. N.J. U.S. Pat. 827,420, 
July 31. 1906. 

SULPHUKOL’S acid is acU*d upon by a reducing agent, such 
as zinc, m preseuco of “ an alkali-metal salt of a tribasio 
acid having an acid reaction to litmus.” Tho use of 
“ trisodium phosphate ” is also claimed to produce a 
liyposulphito solution.—E. S. 

Salts of oxy-acids of chlorine [chlorates, t.g.]; [Electricul\. 

Process of productuy -. A. E. Gibbs, Assignor to 

The National Electrolytic Co., Niagara Falls, N.Y. 
U.S. Pat. 827,721, Aug. 7, 1900. 

A SOLUTION containing a chloride is electrolysed in a 


diaphragm cell with a carbon or graphite anode, at a 
temperature below 40*^ 0. (to avoid disintegratiooi of the 
anode), and the rosulting solution, now oontaining a 
Jiypoi^hlorite, is heated out of contact with the electrodes, 
to produce a chlorate. A general claim is also made for 
obtaining a chlorate by treating a hypochlorite Solution 
with a chromic acid compound, applicablo in the case 
described.— E. S. 


Fkknch Patents. 

Carbonic acid ; Chemical product for use in oldaintng — —^ 
J. A. Ageron and B. J. M. Remy. Fr. Pat. 361,416, 
April 22, 196,5. 

A coMPorMi of magnesium sulphate with sodium sulphate 
or bisulphato is heated with addition of as much con¬ 
centrated Bulphuri<? acid or sulphuric anhydride as it 
will absorb, coiiHistcntly with leaving on cooling a solid 
jiroduct. utiliHable, in place of Hiilphuric or other liquid 
acid, in liberating carbon dioxide from carbonates.—E. 8. 

Hi/ric and sulphuric acids ; Process for obtaining con¬ 
centrated -, from nitro-siilphuric. acid or nitrous 

sulphuric acid fin part licctrical]. Tier Norakc Akt. f. 
Elektrokemisk Ind., an«l M. B. F. Jlalvorsen. Fr. Pat. 
363,157, Feb. 13, 1900. 

NiTtiosur.PKiiBK^ or nitrous Huljdiuric acid is dissolved 
in an excess of eom-cntrati'd sulphuric acid, a little water 
IS added, and an oxidiser, such as mnnganme dioxide, lead 
dioxide, chromic acid or a chroma tc. in suitable proportion. 
The nitric acid thus formed is distilled off in iron retorts, 
and the residue is diluted and electrolysed to recover 
the oxidiser, thus represented :— 

(V2(f^<>4)3 + 6U2O ^ 2 ( 5:03 + SH^SO* + 3H2. 

TIu 5 hydrogen formed, is collected ; or it may be utilised 
in clcctiolytic apparatus in obtaining electrolytic copper 
from copper saits. Ozone or hydrogen peroxide may 
bo used as the oxidiser, but cannot be regenerated. 

—E. S. 

Acids [Sulphuric. acid\ ; System of tubes for the conccnlra- 
(ion of -. (i. Krell. Fr. Fat. 363.604. Feb. 24,1900. 

Tubes intcndtMl to be used in the concentration of acids, 
and in particular of sulphuric H<-id, are formed of an 
unattaiEable inatcruil. such aa well-tempered whit© cast 
iron, in comparatively short pieces. Such pieces are 
sujterposed, <’ 11 ( 1 * to end, an<l ordinary molten cast iron 
i.s run upon them so as to form an exterior coating, making 
tight joints at tho places of junction of tho pieces,—E. S. 

Nitric, acid ; Apparatus for oxidising lUmosphcric nilrogmi 

for the production of -. O. H. U- Briinler and 

G. H. Kcttlor. Fr. Pat. 363,617, Feb. 24.1906. 

See Eng. Pat. 5852 of 1906; preceding these.—T. F. B. 

Nitric acid or nitrates ; Process for utilising atmospheric 

nitrogenby oxidation, for the. production of -. O. H. U. 

Briinler and (L H. Kettler. Fr. Pat. 363,018, Feb. 24, 
1906. 

Skk Eng. Pat. 6901 of 1906 ; this J., 1906, 811.—T. F. B. 

Nitrites; Production of -. Badische Anilin und 

Soda Fabrik. Fr. I’at. 363,643. Fob. 26, 1906. Under 
Int,. Conv., Jan. 26, 1906. 

The gases, formed by passing electric disoharges tL.ougb 
air, arc heated to about 30(r C. before bringing them into 
contact with alkali or alkaline-earthy carbonates or 
hydroxides, to form nitrites, as at that temperature ozidA^ 
tion beyond the state of nitrogen trioxide (N^Og) does no* 
take place, (tases containing nitrogen peroxide oven, nan 
be utili-sed in obtaining nitrites by heating them to a 
suffieiontly high temiierature before pjresenting them for 
absorption, as they thus suffer partial decomposition. 

—E. S, 

o 
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Vni.-GLASS. POTTERY. AND ENAMEU. 

{CorUinued from page 812.) 

Ola/ts of low rftiisttvitff. C. E. S. Pliillips. Brit. Arhoc. 
(Spct. A), York, Aug. 7, 19(Hi; tlirough Klectncian, 
1900, 57. 707. 

The glass is mudo by fuRiiig together 32 parts of sodium 
Hilioatc and 8 parts of oalnncd l»orax ; nn addition of 
1*25 jiarts of PowpD'.s dint giuss ansurt's greater stability, 
and improves tlM^ surface without greatly aflecting the 
conductivity. 'I’he density of the glass is 2*490 ; the 
resistivity of 1 c c. at 20'' ('. is of tlie ordi^r of 10® ohius, 
about one tive-hundredtli of lliat of ordinary glass, and 
changes inarkeilly witfi tlie teiiijierature. The glass is 
Boinewhat harder tlian onhriary soda glass ; it shows no 
fluoreseenco under cathode riidmlion, is very Irimsparont 
to X-rays, and opaque to ultiu-violet light. When 
powdered and fused on to eleiin copper, it adheres well 
witlioiit Clacking. It may he cast into phitos, )mt is 
otherwise not very workalile on account of its low fusing- 
pouit.—A. G. L. 

Ukitep JStates Patent. 

Qla$M ; Device for mixing tngnuIu fifM for making -, 

and for feeding them to junutcea. H. M. Urooklield, 
New York. IhS. Pat. 826,139, July 17, 1006. 

Tke ingredient.® are placed in separato hopjMus, each of 
which IS fitted with a lupcring screw-c'onveyor for impelling 
the contents toward the discharge ortlice. (h-aring is 
provided for working these Rcrow.s at ^irodctennincd 
Speeds, so as to discharge given jiroportions of the 
ingredients on to a conveyor. 'J'Iuh eonveyor carries 
thi'in to a lifting device, which delivers tliein into a 
receiving hopper, fitted in the siuno way ns the oIIm'Ih, 
and discharging into the furnace. All the o]>crations 
are performed automatically.-- C. S. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Contiyivcd jiom page 812.) 

Enolish Patent. 

Cftncril kilns ; /rnpf.s'. in-. T. M. Morgan, Longue 

I^iinte, C^anadu. JOng. Pat. 6f)4fl, March 22, llMMh 
The kiln is of the rotary fyjH', fitted wifh circumfermlud 
balUe-plates at the mouth, and provided with ineaus f<ir 
discharging jets of hot air or sleiun against the baflle- 
plates, HO as to pieveiit the access o( cold air into tlie kiln. 
Tlio arrangement of the haflfie-plates is such as wdli impart 
a revolving motion lo the entering air, thus facilif.aliiig 
its admixture with the inflamiriahle gas, ami assistmg tho 
complet<‘ e»)inbu8tion of the latter.—S. 

United States T’atknts. 

Tirtday retort, and hrick. E. (*. Hegcler, La Salle, 111. 

U.S. Pat. 826.032. July 17, I90(i. 

The retorts or brickfl, which are designed for zinc-sinelting 
luruaceB, are made of a mixture of humt and raw hreolay 
rich in alumina, the burnt })ortioii being heated to a liighcr 
temperature than that reached in tho xinc-smellmg 
furnace.—C. S. 

Refractory material ; Aiawu/cic^ure of -. H. A. D. 

Collins, Abennelllo. U.S. Pat. 826,70,3, July 24, 1900. 
See Eng. Pat. 16,216 of 1902 ; this J., 1903, 807.—T. F. B. 

Cement dinker ; Process of hurning - hy flame 

impingement, and ap’^Hiratus therefor. C. Ellis, White 
Plains, N.y. U.S. Pat. 827,517, July 31. 1906. 

Into a rotary kiln is delivered from a suitable burner 
a stream of air, products of combustion, and powdered 
fuel, at a point aoove the axis of the kiln, and so as to 
impinge directly on to a flattened stream of raw material 


moved past this point. The quantity of inert gas in the 
blaRt is regulated, so as to keep the temperature within 
the limits of safe and effective olinkering.—A. G. L. 

French Patents. 

Wood; Method of and apparcUus for the impregnation 

and colouring of -. J. Meyorson. Fr. Pat. 363,072, 

Feb. 8, 1906. 

Tritnks of trees of varying diameter are impregnated 
and coloured with IniuiOs by placing tho trunk in a 
horizontal poRition with its onds in two eylindncal vessclH, 
one of which, larger in diamtder than the other, is fixed, 
whilst fhe other can ho moved on rails so as to allow for 
the different lengths of the logs. The joint between the 
wood and the cylinders is made by rubber (or other 
t'last-io) cylindrical envelopes, which are kejit tightly 
pressed against the wood. The impregnating liquid is 
first forced, under great pressur<\ from one cylinder to tho 
oflier through the wood, and then back again, without 
being at all I'ontammated by contact with the bark of 
the tree.—A. G. L. 

Wood: Apparatus for impregnating — used for 
constrvetmnnl work, valh antiseptic hgmds. H. Altona. 
Fr. Pat. 363.811, March 3, 

The wood to be ini[tregnutt‘<l i.s jilaced in tnieks, which 
are run on to a singe near the top of a vessel resembling 
a gaB-hoUh*r. This vessel can be raised or lowered above 
a reservoii eontaining the iin])rogmiting liquid by 
admitting, or withdrawing, compressed air from it. When 
it 18 in its lowest position, Ihe ehargeof wood is completely 
covered by the li<pud. An is then (piiekly odmitled so 
as to raise tlie vessel, and, at the same time, force the liquid 
into thi‘ wood, the 0 ]a'jif 1 ion being lepi'iited if necessary- 
Special means of regulation are' supiihod to guaid against 
too rapid an aseiTit or descent of tlu' vessel.—A. G. L. 

Plaster vhtainfd by precipitation ; Prepmaitov of -, 

for stucco, li. Koepp ami Go. Fr. Pat. 303,664, Feb. 
23. 1906. 

The iJaster is obtained ehemically by pivcipitation, 
burnt as usual, and then subjecte*! to a [irocess of poundmg 
and jmgging. by meaiiH of which its volume and peirosity 
an* diminished, and its 8}>eeific gravity is increased. 

— A. G. L. 

Mngnisian erment, and method of rnaking the same. W. 
Jeroch and Deutscho Ferrit-Cement Ges. m.b.H. 
Fr. Pat. 3ti3.1()3. Feb. 9, 19(U). 

The cement ih eoiiipoHcd of a mixture of lialemed magneflia 
and nmgncHium sulphate, analogous U> Sorel cement; 
it isclaimud to Imve greater constancy of voluim* than the 
latter, yulplialcs of bases weaker (Iian magm*siH {e.g., of 
aluminium, /inc) may be aiided. us also a small quantity 
of any lend salt, c.g., Itiad acetate, free fiom chlorine. 
A suilahic composition is made by mixing 72 parts of 
magnesium oxide, 23 jiarts of magnesium sulphate, and 
6 parts of lead acetate. 'J’he lead salt harden.® the mass, 
and preventH tlie formation of mogncRium sulphate 
crystals on the surface.— A. (i. L. 

X.—metallurgy. 

{Continued from page 816.) 

Oold from cyayitdc solutions; Electrolytic precipitation 

of -. B. Neumann. Z. Elektrocliem., 1906, 12, 

669—678; and Electrocliem. and Mot. Ind., 1906, 
4. 297—302. 

Foil tho recovery of gold from dilute cyanide Rolutions, 
the author iinds that tho lead peroxide anodes recom¬ 
mended by Andreoh are unsuitable; tho nietallio lead 
beneath the layer of |KU‘oxide becomefl attacked, forming 
lead cyanide. Experiments were carried out to determine 
the current efficiency. When using the ordinary procosn 
(lead cathodes and iron anodes), this was found to bo 
exceedingly low, under all practical conditions being far 
below 1 i>er cent. 

It was subsequently found that graphite electrodes 
are quite durable in dilute cyanide solutions, and may 
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be used under certain oondition» in place of lead cathodes. 

If such electrodes be employed, it is possible to directly 
rehno the cathode deposit by employing the electrodes 
as anodes in a gold chloride solution containing free acid, 
as is used, for instance, by Wohlwill. By employing 
this process, the latter part of which can be earned out 
with very high current efficiencies, the whole difficulty 
of treating tlie lead cathodes, containing 2 to 12 per cent 
of gold, is overcome, and fine gold of 0‘P88 purity is 
•obtained instead of bullion«of 0*800 to O-OOO purity. ^ 

S. H. 1 

Nichd wire ; •Slrnclural chniffca in - at high tern- 

pcnUurcs. H. 0. 11. Carpenter. Brit. Assoc., York ; 
through Engin<*ering, 1000, 82, 222--22!l. 

Tiik author has investigated the omise of Ou* deterioration 
ami ultimalo failure of ni«;kel wire used an the lesistanco 
in electrical furnaces of the Hciwuh type, but with the 
platinunL replaced by nickel. 'J'hese furnaces stand 
temj)eratur<^H of 1200^ i'. or even 1300" ('. well, init j 
uUunately break down, the nickel wir<' being then found i 
to he very brittle, and to eonsist of a muss of librcs, whieh, i 
under the muToseojic, ean be seen to to made up of largo ! 
crystals. The nickel wire used had the composition : ! 
niekcl, 0H‘0O; cobalt, trace; iron. 1-22; iniuiganese, 
O’lO; total. OSl'OS per cent. It was nmdi* by tl«5 
Fleitmaim process. The author believes the irMUain- 
ing 0*02 per <*eiit. to be ilissolved gases, pnjbalilv 
nitrogen im<l carbon mono.xule, of a volume greater 
than that, of the nickel they nr<' contained in. Fiom 
a inicrographic study of the changes in the wire, it 
appe*Hrs (hat, nmlcr the oombmed inllueni'e of (he eleclric 
current and the high tenipirature, these gases are libeialcd 
in the nickel, ami by alt<*rnate hcHting and cooling are 
comentrali'd more and more nearly at the centre of the 
w'lre. until their pressure beemues bo great that they force 
u way out biUwecn the mtcrstii-es of the nickel i-rystals, 
whieJi have iu the lueantune been growing larger and 
larger. 1’be viipoui [iressure of the nickel itself, winch is 
considerable at I2()t)" (\. probaldy aids (he process. As i 
the author points out. this theory leaves unexplained 1 
why platinum wire, wdiieh contains no dissolved gases j 
ami has no appreciable vapour tension at temperatures ! 
up to its fusing.jioint, does not give results very much I 
better tlian thosi! allordod by nickel.—A. (». J>. | 

JUangancifC ; Thury of the niagnetic alloys of -. C. E. ! 

(jiiillaumc. Bull. Soc. Jiitcrnat. Eleetneicua, June, I 
IhOb; through Electrician, liKKl. 57, 707. ! 

Hruslick (lis<*overeil in 11IU4 the existence of magnetic i 
properties in alloys containing only inunganese, alinninmm, j 
and copper. Since then he has shown that' the eojijiei 
acta oii\v as solvent, and that the magnetic jirojKUlies \ 
are due to a munganese-aluniiiuum alloy, MnAI ; also, ; 
that another alloy. Mn-iSn, is also magnetic. Bismuth, i 
arHcnic, antimony, and boron, added to manganese, also 
yield magnetic alloys, but magnetically feebler than tlie 
tin alloy. Aluminium and tin reBcmlile one another in 
that they give alloys with other metals which melt at a 
temperature above tliat of the highest melting eonstitucnt. 
Thua the alloy, AI 2 AU. molts at 17" C. above the melting- 
point of gold; the alloy, Aiyi), at about 4()0" C. above 
that of antimony : and ’NaSn at 344" above that of tin. 
Exjieriinent.s have also shown that very pure manganese 
is perceptibly magnetic, but tliat probably its traiis- 
ionnation point is loo low for it to exhibit magnctu* 
properties in the ordinary way. Tlie effect of the addition 
of aluminium and tin to it appears to bo lo raise the 
transformation point, and honoe to render the inagiiotic 
properties evident.—A. 0. L. 


oarbouates. Alcoholic solution of acetic acid or of 
ammonium acetate dissolves manganese from them, 
leaving the definite commiund Mn^Mo or Mn^Mo, accord¬ 
ing to the percentage 01 manganeso originally jiresent. 

SiUpkur ; i)e/ermiwa/ioM of - in iron. W. Schulte. 

XXllI., page 800. 


Tin and gold iu Federated Malay Utaics. Bd. of Trade J., 
Aug. 23. 1000. (T.H.] 

The total mining revenue derived from all sources was 
SO.tiHO.MU for IH0.\ against $S).249.lH0 for 1U04 an 
increase in iy0."» of $447,312. The export duty on Im 
amounti'<l to $0,249,027, un increase as compared with 
1904 of $4.34.939; th('eNjsn't duty on tungsttMi yieldiwi 
$221!l; and the royalty on gold produceii only $11,439 
as compared with 828,148 in 1904. 'Fhe output of tin is 
stabfd lo have liecn 8.3(i,0(l() pikuls, a ilecrease, as com¬ 
pared with the outjmt of BI04, of )2.40H pikuls ; 048,371 
pikuls were exported in the form of tin ore, and 308,289 
[iikiils as block tin. TJie market rate was subject to les.s 
liiictuation in 1905 than during tlie preceding year, the 
highest Ogure leached having been $88.75 and the lowest 
$7t). The Hveingc rule oi exchange waB higher, and tlius 
the value in sterling of (he output amounted lo £7,093,407, 
being at liie rate jii 1138 10s. 5d. a ton. The Acting 
iSeiiior Wanlen sees no eau.se for alarm in the ilcoreased 
output, nml IS of opinion that no evidence is forthconiing 
to show timt the stanniferous deposits of tho country aio 
nearing exhaustion. 


Fuj-iron produrtion of Innted .Statex. Bull, of Amor. 
Jjon and Steel Assoi-. [T.B.| 



First half 

First half 


<*1 imm. 

of 1«0B. 


Long tons. 

Long tuns. 

Bessemer [ug . 

5,930,790 . 

. 0.784,619 

1 .. 0 W phosphorus pig . 

77.(i;i7 . 

114,447 

BaMic ]*ig . 

I,»(i6,r*92 . 

. 2,449.275 

(Jiarcoal pig . 

17(»,.7ia . 

•J04,136 

Spi«‘g<ilciseii, f«‘rro-maNgunesc. 



fcrro-phusjihorus, BesHenuT 



piilir*m . 


1IW,S33 

Other kinds of pig-irou .... 

2,888,604 . 

. 2,S8!»,5B2 

Total .... 

U,l(!3.i:5 . 

. 12,tl0-2,B01 


Fig-iron produrtion of Canada. Bull, of Amcr. Iron and 
Steel Assoc. [T.Jt.j 

The production of jjig-iron in Eanada in the first half of 
loot* amounted to 2S2.U10 tons, against 2l0,20lt tons in 
the e<»rre.spomhng ],oiio«l of 1905. The production in the 
first SIX months of 1901* was the greaU-st in unv half-year 
in the history of the Dornimon, exceeding by 24,213 tonm 
that of the la.st half of 190.1. (lie next higliest Iialt-year, 
It was akso greater than the prcaiuction of anv whole 
year jirior to 1902. 

The production of Bessemer pig-iron in the first half of 
1906 amounted to 79,051 tons, against 63,785 tons in 
til© first half of liHk5. The production of basic pig-iron 
amounted to 135,298 tons, against 68,378 tons. 

Iron ore prodacHon of the United States. Bd. of Trade J 
Aug. 23, 1906. ['J’.U.] 


Meinganest and tnolyhde.num : Alloys of ——. Arrivant. 
Compt. rend., 1906, 448. 285—287. 

By fusing the metals together, or by reducing mixtures 
of their oxides with aluminium, tho author has obtained 
a series of alloys containing from 12 to 29 jior cent, of 
molybdoDum. They are all well fused and homogeneous, 
hara, brittle, and non-magnetic ; dissolved by acids, and 
oxidised by fusion with alkali nitrates, bisutphates, or 


AcnoitDiNo to the report of the United States Geological 
Survey, the year 1905 stands j»re-eniinent in produ^ion 
of iron ore, with a total for the United State© of 42.52fi, 133 
long tons, an increase of 20 jwr cent, over tli© previous 
maximum output, 35,554,136 (ona in 1902. As comjiared 
with tho record of the year 1904, the iiicreus© iu 1905 was 
64 per cent. 

The following is a summary of the iron ore statistics 
for the United Stales for 1905:— 
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Tong of 

Domettio iron org produoed^ ^240 Ib, 

Hed bfemgtite . 37,640,106 

ftx>wn hiematite . 2,646,662 

Miwnetite . 2,417,274 

Carbonate . 21,999 


Total . 42,626,133 

Zinc residuum produced . 00.289 

Concentrated iron ore produced . 766,677 

Stocks of iron ore at raiiieg, 31et December, 

1905 . 3,812,281 

Stocks of iron ore at lower Lake ports, 31st 

December, 1905 . 6,758,611 

Production of mines in the I.>ake Superior 
region .. 33,325,018 


Stefl hardeninff mHfdn 7 Produrtion of - in the VrUted 

SUa^ii. Bd. of Trade J., Aug. 23, 1906. tT.B.) 
Thb United States Geological Survey reports a decline 
in the total production of steel-hardening metallic ores 
and concentrates in 1905, as compared with 1904, but the 
value of the output shows a material increaee. Under 
this head are included all the metals that are used for steel 
hardetung purposes, whether or not this is the main use 
of the metal During 1905 the total production of steel 
hardening metal ores and concentrates amounted to 
922 short tons, valued at $288,830, as compared with 
1004 tons, valued at $269,620 in 1904. Of the 1905 
value, over nine-tenths was due to the production of 
tungsten ores. There was no production of metallic 
nickel or of cobalt in 1905. and there was only a very 
small quantity of nickel and cobalt ore reported sold. 
All of the chromium ore poduced in the United States 
during 1005 was from California; it amounted to only 
25 tons, valued at $375. as comi>ared with the production 
of 1^ tons, valued at $1845. iu 1004. Then' was a con¬ 
siderable increase in the production of tungsten ore during 
1905, as compared with that of 1004, and also a general 
increase in the price paid per ton for the concentrates 
containing from 60 per cent, and over of tungstic oxide. 
The total pioduotion of the ore was approximately 
18,851 tons, from which there was obtainoa 803 tons of 
concentrates, valued at $268,676. During 1905 the 
production of molybdenite and of wulfeiiite was in excess 
of the 1904 production of 14^ tons, valued at $2175. 
The value of the molybdenum ores varies from $230 to 
$430 ton, according to the contents. The production 
of the ores of uranium and vanadium during 1905 
amounted to approximately 4 tons, valued at $750. This 
ore, as shipped, contained 3*06 per cent, of uranium oxide. 
The total tonnage of ore taken out, as reported to the 
Survey, is 2081 tons. The production of titanium was 
somewhat larger than that of 1904, and was entirely 
from Boselands, Nelson County, Va. 


Enqlisb Patbkts. 

Stating^ imdiing-, or reducing materials : Process of -, 

and means for carrying out \he aam. £. A. A. Grlmwall, 
Ludvika, Sweden. Eng. Pat. 9799, April 26, 1900. 
Under Int. Conv., May 8, 1906. 

Gasas containing carbon dioxide are drawn or forced 
trough glowing carbon in a chamber provided for the 
purpose. The earbon dioxide is reduced to carbon 
monoxide, which is then forced into the blast furnace 
or other apparatus containing the materials to be treated. 

-0. H. C. 

Band'inouLding •povodtr for applicalion to patterns. 
A. Kemper and F. Damborst (trading as Kemper and 
Damhorst), and £. Utke, all of Berlin. Eng. Pat. 14,532, 
July 14, 1905. 

CaLCitH earbide, quicklime, or other powdery mineral 
material adapted to generate gas or vapour on coming 
into contact with the molBture of the moulding-sand, is 
dusted Into the mould, or x»ixad with petroleupi or other 
chemically indifleMt liquid, and spraj^ into the mould. 

"—J. H. C. 


.dlfoy; A new-. H. Wilkins, Sheffield. Eng. Patr 

14,733, July 18, 1905. 

Trx invention relates to a new alloy, stated to be exceed* 
ingly ductile, and possessed of great tensile strength, 
for use as a substitute for German silver, nickel silver, 
and the like. The proportions of the metals of which the 
alloy is composed, may be varied, but the following is 
given as an exam^e ; Copper, 50 parts ; spelter (zinc), 
30; and nickel, 17 parts ; with 3 per cent, or leas of 
manganese. Reference is difected to Eng. Pate. 2064 of 
1874; and 8137 of 1891 (this J., 1892, 633).—A. S. 

Iron or steel; Manufacture of -ta an electric furnace, 

P. Gredt, Luxembourg. Eng. Pat. 17,178, Aug. 24, 
1905. 

Sbx Fr. Pat. 360,404 of 1906 ; this J., 1906, 546.—T. F. B- 

Sted : Improved process for the manufacture of -, and 

apparatus therefor. T. B. MooKenzie and D. Colville 
and Sons, Ltd., Motherwell, Scotland. Eng. Pat. 
21,963. Oct. 28, 1906. 

In the manufacture of steel from molten iron in the open- 
hearth furnace, a suitable quantity of molten slag from 
a previous charge is introduced into the furnace, preferably 
before running in the molten metal from a blast-fumaoe, 
in order to avoid unnecessary oxidation of the iron, emd 
also to protect the bottom or bath of the furnace from the 
corrosive action of the molten metal. The furnace is 
provided, low down, with an extra door, upon the sill of 
which a bank of sand or other material is ouilt, to allow 
of the draining off of surplus slag as the process goes on. 

—A. S. 

Sted ; Electric mixing furnace for making ——. Soo. 
£lectro-M4taUurgique Francaise. Froges, fVanoe. Eng. 
Pat. 3004, Feb. 7 , 1906. Under Int. Conv., Feb. 11, 
1905. 

Sax liV Pat. 360.072 of 1906 i this J., 1906,486.—T. F. B. 

Sted; Process of treating manganese -. W. Brinton, 

High Bridge, N.J., U.S.A. Eng. Pat. 3901, Feb. 16. 
1900. 

SibU.S. Pat. 812,811 of 1906 ; this J.. 1006,269.—T. F. B. 

Ore concentration; Impls. ia -. H. L. Sulman, 

London. Eng. Fat. 10,709, Sept. 29, 1905. 

Trx process claimed is an improvement on that described 
in Eng. Pat. 7803 of 1905 (see Fr. Pat. 354,900 of 1905 ; 
this J., 1905, 1177). The powdered ore is mixed with 
acidified water, a small proportion (5 per cent, on the 
weight of ore, or less) of an oily substance such as oleio 
acid, insufficient to cause the flotation of the metal¬ 
liferous nmtter is added, and the mixture is agitated, 
heated approximately to Imiling point until the oU.ooated 
metalliferous matter forms a froth, and then distributed 
on the surface of a current of water, so that the froth 
is floated away by the current, while the remaining 
mineral matter (gangue) sinks.—A. B. 

Comminuted mattriale; Prouss and apparatus for 
mechanically dischargina —— from recevt^eSt retorts, 
or cruciUts, whether cold or heat^, ana tn particular 
the crucibles of xine^smdting furnaces. Boc. Anon, de 
Fonderies et Laminoirs de Biaohe-Saint-Vaast, Paris. 
Eng. Pat. 98, Jan. 1, 1906. Under Int. Uonv., Jan. 6, 
1905. 

A OVABBKT of compressed air, steam, or the like, is con¬ 
veyed through a hollow *rod which is introduced into the 
retort or oruoible. The compressed fluid passes out 
Ihrougfa two openings in a he^-piece fixed on the end 
of the rod. m., one jet through an axial opening for the 
purpose of disintegrating the material in tne retort, and 
a seoond jet through a peripheral opening so formed that 
the loosened material is propelled rearwards emt of the 
retort.—A, S. 

ABtmsninw foil; Manufacture of -. H. H. Lake, 

London. IVom Alumuuumwarenfabrik Goiriensohwil 
A.O-, Gemtensoh^ Switoeriazid. Eng. Pat. 2146, 
Jan. 27, 1906. 

To obtain flexible aluminium foil of less thickness than 
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O'l mm., vell-aitneftUd theet alominiam of about 
1 mm. thlokneu a roUod to O'S mm., and the abeet 
is then folded upon itself, and again rolled between 
oylindert heated to about 41^ C., but in no case to so high 
« temperature as 100*’ C. The sheet is then unrolled, 
and coated with a mixture of “ mineral oil soluble in 
water,” and water, and is again folded, and passed through 
the heated eylisdeCB until tlm length has again been donbM. 
One side of the sheet is then coated with the oily solution, 
folded, and again roiled, and so on, there being always 
a slight layer of the oily solution between the sheets. 
When the shebts are reaifced to the desired thinness, 
the group is annealed in the retort of a furnace in which 
a vacuum has been formed.—E. 8. 


llNiTxn Status Patbsts. 

furtuKt ;• Melallurgir,al -, R. I,. Lloyd and P. Thill, 

Great FaUs. Mont U..S. Pat 12,511, July 24, 190B. 
Re-issue of U.S. Pat 781,834, Feb. 7, 1906; this J., 
1005, 242. 

Thk hearth of the furnace forms a oontiniions longitudi¬ 
nally-curved heScal path for the ore, from the feed to the 
siischarge end. 'lire hearth is disposed about a vertical 
axia, a^ rabble mechanism carrying rabble arms is pro¬ 
vided, the rabble arms being capable of ranjoint vertical 
and rotatory reciprocating movement, following the pitch 
of the helix.— A. G. I* 

Furnace; Calcining -. T. A. Edison, Llewellyn Park, 

.\.J. U.S. Pat 827,089, July 31, 1908. 

SxB Eng. Pat 4736 of 1902; this J., 1903, 367.—T. F. B. 

Furnace ; Itaanting -. H. W. Fox, Colorado Springs, 

Colo. Its Pat 827,220 July 31, 1906. 

The invention relates to a roasting furnace, having iiietallic 
iiortions through which rabble-shafts pass. A One loads 
from the fireplace to an opening at the top of the ore 
ehainbcr, and injectors are arrangetl to project jets of 
air, or of air and steam, across this opening, in order to 
deflect the gases from the fireplace away from the parts 
«f the furnace'wtiich ahould not be too highly heated. 

-A.S. 

Furnace; Metallurgical -. G. H. Benjamin, New 

Vork. U.S. Pat. 827.498, July 31, 1906. 

The furnace consists of a heating chamber permanently 
.closed at the top and sides, and of a diameter approximately s 
eipial to its vertical height; also of a separable bottom 
furnished with means fur rotating it, and for moving it 
up and down. A number of heaHha can be moved on to 
and olf this bottom by hydraulic [lower. A gas-producer 
is placed at the side of the heating chamber, the producer 
being divided into two sections, each section comprising 
an air-regenerator, and a producing chamber. By means 
g>{ suitable ports and passages, the heating chamber can 
always be filled with flame whatever the positiou of the 
bottom.—A. Q. L. 

DU Irom cU-cuated finee ; Process for distilling off Ike -. 

hi. B. Kirby. U.S. Pat. 825.901', 1906. III., 

page 843. 

preeious-metid bearing materialsProcess of treating 

-. C. W. Merrill, Lead., S.l)., U.S.A. U.S. Pat. 

825,920, .luly 17, 1900. 

The crushed material is tre.vted in a container with a 
giyanogen-bearing solution, then with an alkali or alkaline- 
earth nypochlorite solution, and finally with a cyanogen- 
bearing solution, each solution ming drained oft 
thoroughly before the next one is applied.—J. H. C. 

jMtd-hvllioH; DesUverising -. A. Raht, San Francisco. 

U.S. Pat. 826,114 July 17, 1906. 

jtiNC, followed by soi-ammotuac, is added to the molten 
^Uion, whioh is then well stimd, and the ocuin, contain¬ 
ing a portiou of the lead, is removed_J. H. C 


Stiver 5 Selective eaivent far ——F. J. Hobeon, Goana- 
juato, Mexico. U.S. Pat. 827,868, July »1, 1906. 
Cf.AiM is msdo for the use of a 0'05—0*5 per cent, solation 
of mercnrous.potaiislum cyanide, KHgfCN),, iu pteienoe 
of alkali, as a solvent for rilver when in oonioinatli^ with 
aulphur.—A. S. ' 

Sslrer ertraetioH; Proeeee of -. ■ F. J. Hobson, Guana- 

jnato, Mexico. U.S. Pat. 828,287, Ang. 7, 1906. 

OiiEK oonlsining silver In combination with aulphur are 
treated with an alkaline solution of meroorous-potasaiam 
cyanide of from 0'05 to 0*5 per cent, strength. The 
mercury sulphide, which precipitates, is removed, and the 
silver is recovered from ine solution.—A. 8. 

SUcer extraction; Proeees of -. F. J. Hobion, Guana¬ 

juato, Mexico. U.S. Pat. 828,288, Ang. 7, 1906. 

The ore is treated with a solution of potassium cyanide and 
potassium ferroevanide in presence of mereime chloride 
and an alkali, an^ the silver is recovered from the solution. 

—A. a 

Matte t Proteee of treating -. J. Savelsberg, Germany. 

U.S. Pat. 825,983. July 17, 1906. 

The matte is mixed with suitable fluxes, and charged in 
a suitable apparatus on to a bed of glowing material; an 
air-blast is then forced through the charge, to sinter it, 
after wliich the mass is cooled, broken up, and smelted in 
a shaft-furnace, thus slagging oS the iron, and producing 
a matte free from iron.-J. If. C. 

Hrass or other eoirper aUoi/s; Caeting -*n<o metallie 

rnoulde. J, E. Fowler, Assignor to H. H. Beck, 
Youngstown, Ohia U.S. I’at. 829,157, July 17, 1906. 
The interior of the mould is treated with a solution of 
boric acid or other boron compound,—J. H. C. 

Flux for extracting metals from ores. A. Gutensohn, 
Southend. U.S. Pat. 820,568, July 24, im. 

See Eng. Pat. 2619 of 1905; this J., 1906, S19.-T. F. B. 

Ores, rf'C. J Process of eulphatising -. B. Knke, 

Kattowits, Germany. U.S. Pat. 826,92.5, Jnly 24,1906. 
See Ger. Pat. 103.410 of 1904; this J., 1906,221.—T. F. B. 

Ores; Treating -. F. J. Crane, Denver, Colo. U.S. 

Pat. 827,820, July 31, 1906. 

'i'HE apparatus comprises a tank, an ozone chamber in 
the upper portion of the tank, a pump, and so “ arrester ” 
or pan with a perforated bottom and a perforated false 
bottom, disposed above the ozone-chamber, together with 
the neces.ssry connections. The solntion is drawn oft 
from the tank, and returned by the pump through a feed- 
jnpe, whioh rlischai gea it against the arrester with suffloiant 
impact to elTeet the pulverisation of the ore. Ozone is 
introduced into the ozone-chamber, through which the 
solution passes on its way from the arrester to the tank, 
and also into tlie fsed-pl|je.—A. S. 

Zinc and other metals ; Process of refining ——. J. 
Calimann and R. Bormann, Berlin. U.S. Pat. 827,418, 
July 31, 1906. 

See Eng. Pat. 3262 of 1906 j this J.. 1906, 481_I. E. B 

Composite metals t Process of making — T. A 
Edison, Uewellyn Park, N.Y. U.S. Pat 827,717 
Aug. 7, 1906. 

A soLtmoN containing salts of two or more metals li 
preoipitated, so as to give reducible compounds Of tlu 
metals in intimate physical admixture, the pcsoipitati 
then bains wsshed, dried, screened into grMniei, anc 
■ubjeeted to heat in a reducing atmoephere. Eoraxample 
a solutiim containing nickel em^te and ooWt solphati 
may be meolpitated by meani td an sllcati, uA m mine< 
hydroxidM of nickel and oohalt ndnnd w abousc—iA, Q, L 
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Jfrttrf#; ApparatVLa jor treating, refining, and purifying 

-. W. 8. Simmon, London, Aisignor to the Simpeon- 

Cook Co., Baltimore. U.8. Pat. ?28,142, Aug. 7, 1006, 
Sib Fr. Pat. 860,408 ot 1805 j tbia J., 1006,542—T. F. B- 

Iron; Manufacture of -. 0. Thiel, Landetuhl, 

Oonnany. ll.S. Pat. 828,688, Aug. 14, 1906. 

Sib Fr. Pat. 854,104 of IVGS ; thi« J., 1005,1071—T. F. B. 

FiBBoa Patbnts. 

Nickel; Production of —. H. 8. Elworthy. Fr. Pat. 
301,462, May 9, 1005. 

Sib Eng. Pat. 7714 of 1006 ; this J., 1906, 267—T, F. B. 

Iron ore» ; tProeeee for reducing -. Westman Proceas 

Co. Fr. Pat. 363.069, Feb. 8, 1006. 

Sib U.S. Pat. 812,247 of 1806 ; this J., 1006,209.—T. F. B. 

Steel ; Method of treating manganete -. W. Brinton. 

Ft. Pat. 363,401, Fob. 16, 1906. 

8 be U.S. Pat. 812,811 of 1006 ; this J., 1006,269.—T. F. B. 

Steel; Proccee of producing - in eviall guantitiee. 

A. IVopenas. Fr. Pat. 303,607, Feb. 20, 1906. 

Sib Eng. Pat. 6484 of 1906; this J., 1006, 764.-T. F. B. 

Aluminium foil and process for making same. Aluminium- 
warenfabrik Oontenschwil A.-G. Fr. Pat. 363,480, 
Feb. 14, 1906. Under Int. Conv., March 26, 1906. 

Sib Eng. Pat. 2146 of 1906; preceding these.—T. F. B. 

Xl->ELECTRO-CHEHI8TRy AND 
ELECTRO-METALLURGY. 

(Continued from page 818.) 

(.4.)—ELECTRO-CHEMISTRY. 

Standard cells ; Influence of the size of grain upon behaviour 

of mercurous sulphate in -. H. von Steinwohr. 

Z. Elektrochem., 1906, 12. 678—681. 

Tbb author U in agreement with Hulatt (thin J., 1904, 
066) that the sliffht variatione in the E.M.F. of the Clark 
and Weeton oelle must be ascribed to the mercurous 
sulphate ; but gives evidence against the lattor’s conclusion 
that the presence of a basic scut causes the discrepancies, 
l^periments are described in support of an explanation 
that the variation in the siee of the crystals may lead to 
values varying bv as much as 6'0 x 10** volt. A method 
is described for obtaining crystals of the neoesBiuy physical 
oonstitntioa, and the view is expressed that, imiuiBtsted, 
the adjustment of the size of crystals occurs too slowly 
to bo of any practical use.—R. 8. H. 

Nitric acid; Tschnieal produetion of - from nitrous 

gases. J. Klaudy. Z. Elektroohem., 1906, 12, 545— 
561. 

By passing an electric discharge through air, some nitric 
oxide, KO, and nitrogen }>eroxide, NO«, are produced. 
438 kilos, of nitrogen peroxide or 600 kilos, of nitric acid 
are obtained under present working conditions by the 
expenditure of one kilowatt-year of ^eotrioai energy, and 
it IS probable that with improved conditions, 900 kilos, 
of nitric acid might be obtained. If water power be used 
and the cost of one kilowatt-year be taken at 20 a,. then the 
cost of producing 1 kilo, of nitrogen in the form of 
nitrogen peroxide, is about 2d. If water power be 
replaced by gas or oU engines, the cost is aoout four 
times this vmuc. 

The best method of utilising the nitrogen peroxido is 
to bring it at once into chemical action—the manufacture 
of sulphuric acid by the chamber process or the manu¬ 
facture of nitric acid and nitrates. In the manufacture 
of sulphuric acid it is found that the cost of the necessary 
amount of NDo iusing a sas engine for generating the 
electricity) is uMot oce^uif the cost of nitre, which has 
hitherto beeu 


Air containing nitrogen peroxide, NO|, may also bo 
used directly for the manufaettzre of nitric acid oy passing 
it through water; 

2N08 + HgO «= HNOs + HNO,. 

SHNOg 1*= HNOs+ 2NO -f-HgO. 

Nitric oxide, NO, is evolved, but being mixed with exoesa 
of air it oxidises again to nitrogra peroxide, and is absorbed 
by water in another vessel. In this way a nitrio acid of 
60 per cent, strength is produced, and this is concentrated 
by distillation with sulphuric aoid. The total cost of 
producing 100 kilos, of nitric acid by this method is about 
6«., with a sale price of 40«. 

The prodaction of nitrates for manure would probably 
be best carried out by using lime as the base.—U E. F. 

Colloids of opposite electric sign ; Influence of non¬ 
electrolytes on the mutual precipitation of -. J. L. 

des Bancels. Compt. rend., 1906, 148, 174—176. 

The experiments were carried out with the couples 
colloidal ferric hydroxide and Aniline Blue, colloidal arsenio 
sulphide and Magdala Red, whilst tbe nun-electrolytes 
employed were urea, dextrose, saccharose, glycerol, alcohol, 
formaldehyde, and acetone. It is experimentally shown 
that, as a rule, a mixture of two colloids of opposite sign, 
in presence of non-electrolytes, causes precipitation which 
is complete when the elements are present in proper 
proportions. Whilst some electrolytes facilitate thn 
mutual precipitation of the two colloids, others, on the 
contrary, retard it. These latter retarding non¬ 
electrolytes are also able to di«so<nate the resulting 
precipitate, the retarding and dissociating aotions ap¬ 
proximately corresponding in intenRity.—E. F> A. 

Nitric oxide; Determination of - in air, and some 

of the reactions involved. Lefilano. XXIII., page 869. 

Enoush Patents. 

BUdrodes; Storage Battery -. T. A. Edison and W. 

Aylsworth, Orange, N.J. Eng. Pat. 1928, Jan. 26,1906. 
Under Int. Conv., April 28, 1905. 

The positive, nickel oxide, electeode consists of a metal 
grid, on which are supported a number of perforated 
tubes containing the active material. Tbe tubes are 
filled, under pressure, with an intimate mixture of nickel 
hydroxide aim conducting fiakes of cobalt,- or cobalt- 
mokel alloy; after which tbe tubes are closed, tbe flat¬ 
tened ends serving for attachment to the grid.— R. 8. H. 

Eledrode for storage batteries. T. A. Edison, Orange, 
N.J. Eng. Pat. 1924, Jan. 25, 1996. Under Int. 
Conv., Nov. 2, 1906. 

The positive electrode comprises a number of tubular 
prorated pockets about 10 cm. long and 6*6 mm. intemal 
mameter, made of steel of about 0*1 mm. thickness, which 
has been plated with an alloy of cobalt and nickel, and 
submitted to a welding temperature in a hydrogen atmos- 

K ' i before being made into tubes. These tubes mre 
with about eight grms. of the active mixture, con.* 
sisting of relatively large particles of nickel bydroxlda 
and conducting flakes of cobalt or cobalt-nickel alloy, 
the latter taking the place of graphite, which has been, 
found to deteriorate in use. The above-mentioned 
materials, mixed with glucose or other sticky materiaU 
tbe proportions being 00 per cent, of nickel hydroxide,, 
and 20 per cent, each of glucose and metal flakes,, 
are stamped into the tubes in very small inorements,. 
some 60 or 100 being submitted to a pressure of more 
than 1400 kilos, per sq. cm- In this way the active 
particles are deformed, and brought into good contact 
with the conducting flakes, whilst tbe glucose assists 
the adherence of the hydroxide to the metal flakes.. 
Upon subsequently dissolving out the glucose, a network 
Qt oiroulating channeLs is left, which enables tbe whole 
contents of the pockets to be acted upon. Before the enda 
of the tubes are closed off, metal discs are inserted, which, 
asfrve to maintain the pressure on the active mass. 
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Arc lamp IFtamne] ehclroiet, and method of moWno the 
tame. The British Thomson-Houstou Co., Ltd. From 
Gen. Eleotrio Co. U.8. F»t. 18,484, Sept. 13, 1906. 
U., pege 841. 

FilamttUt for ineandeicent electric lampi; Manufacture 

or treatment of -H, Zeming. Bag. Pat. 2437, 

Jan. 31, 1906. U., page 841. 

Eleotrio incandeecenct bodice of difjiovltly futiUe eondueiive 

material; Process for manujaet/uring -, and for 

unitiug such bodies to supjdy conductors, H. Kuiel, 
Eng. Pat. 8067, April 3, 1906. II., page 841. 

Bleaching medium; Apparatus for producing a gaseous 

_, F. H. Loting, London. Eng. Pat. 22,101. 

Oct. 30, 1906. 

A HOLLOW reciprocating piston forms the chamber in 
which an electric arc is struck in air. The terminal elec¬ 
trodes, between which the arc plays, are hollow tubes, 
and ere periodically short-circuited by a secondary elec¬ 
trode moying with the piston. Valves are also supplied 
for the admission of air, and its expulsion after treatment. 
A felt dust jacket prevents the particles thrown oS from 
the arc from coming into contact with the sliding surfaces 
of the piston. A siwcial form of 0-«heped link is 
described for oonnooting the piston to a moving 
crank, enabling the take-up for wear to be easily 
carried out.—E. S. H. 

Heating mailer in high vacua to high temperatures in 

glass vessels ; Apparatus for use in [eteclricaUj/] - 

F. Soddy, Glasgow. Eng. Put. 6348, March 5. 1906. 



wires, fa, wound on the poroelain 
tsibe, J, and connected to the mercury cu^ by the wires, 
t, which pass through holes in the porcelain rod, I. The 
^ass vessel, B, is protected from the heat by a porcelain 
shield tube, K. . j 

The ofbei^rm of apparatus, shown m Fig. 2, is used 


when the body to be heated is a oondnotor. and can be 
formed into a riim, Ci this is snpported on k ledge on the 
poroelain efaield, K, which ib placed within the glass vacuum 
tube, B. A bundle of iron wires or strips, M, contained m 
the thin glass tnbe, F, serves as a cote, and it inserted in 
the ring, C, and a helical conductor, M, is placed outside 
the tuM, B. When an alternating current of high 
periodioity is passed through the heOx, N, the arran^ 
ment becomes an alternating current transformer, and a 
secondary current is induced In the ring, C, which forms 
a single short-cicouited secondary, this current serving to 
heat the body, C.—W. H. C. 


XJjniBD Stams Patbhts 

M 

BaUerg; Alkaline -T. A. Edison, Llewellyn Park, 

N.J., Assignor to Edison Storage Battery Co., West 
Orange, E.Y. U.S. Pat. 827,297, July 81, 1906. 

Tun battery is provided with an insulator, or support, 
which is exposed to the action of the eleotiodes, and an 
alkaline electrolyte, the insulator being composed of 
rubber substantially free from aotive or uncombined 
sulphur, whereby the formation of sulphides is avoided. 


Seducing metallic compounds and producing carbides. 

E. F. Price, Assignor to Union Carbide Co.. Niagara 

Falls. N.Y. U.S. Pat. 826,742, July 24, 1900. 

Tk* process described, which is covered by twenty-sin 
claims, consists essentially in preheating the charge of an 
electric furnace, by passing the finely-divided materials 
through a hot atmosphere, previous to smelting witii elec¬ 
tric arcs. The heating can he carried out by utilieing the 
carbon monoxide or other gases resulting from the smeEing 
After passing through the preheating chamber, the finely- 
divided particles are caused to coalesce, and the relativwy 
large body of material is then eleotrioally heated to the 
temperature required for reaction. The prooess is 
described as carried out in a rotating drum furnace, the 
whole arrangement of apparatus being that desoribed in 
U.S. Pat. 826,744. (See foilowing abstraots.)—E. S. H. 


Seducing compounds and producing carbides. E. F. 
Price, Assignor to Union Carbide Co., Niagara Falls, 
N.y. U.8. Pat. 820,743, July 24, 1906. 

Tki finely-divided substances, which ate to react tonther, 
are showered through a preWting chamber, and after 
being collected to a body of matnial, are subjected to 
heating by an electric current ^sing throng^ a resitUnoe- 
conductor. By an moroase of current denaity, the heat 
supplied by the oonductor increases along the path of the 
electric current to a point where the product beoomee 
molten and may be tapped. The preheating may be 
effected by burning the gases resulting from the dmfric 
smelting, and the process can be oaniM on continuously. 
The detailed description refers to the eleotrio furnace 
which is the subject of a separate specification. (Sea 
U.S. Pat. 826,746, below.)—E. S, H. 

Seducing metallic compounds and producing oa^Metft 

Apparatus for -. E. F. Price, Assignor to Union 

OarWe Co., Niagara Falls, N.Y. U.S. Pat. 826,744, 
July 24, 1906. 

A I'BaHEATiBO chamber, 19, is combined with a rotating 
drum electric furnace, 1. Means are provided for shower¬ 
ing the finely-divided material through the preheating 
chamber, in which the waste gases (carbon monoxide, 4to.), 
from the eleotrio smelting are burnt by introducing air. 
The finely-divided particles are collected at the bottom 
of this chamber into a relatively large body of material, 
which pabses on to the eleotrio furnace, where it is heated 
by an olectrie are. The arc it struck between electrodes, 
the ends of which are embedded m materiid, Tba 
eleotrio furnace is capable of rotation ao as to wittidraw 
tiie produet from tlm zone of high tsmperatnrs as the 
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reaction proceeds, and fresh quantities of the substances 
are thus caused to react.—li. S. H. 

Beducing compounds and producing carbides ; Apparaius 
for —. k. F. Price, Assignor to Union Carbide Co., 
Niagara Foils, N.Y. U.S. Pot. 826,745, July 24, 1900. 

Thb electric resist- 
ance furnace, 1, is 
surmounted by a 
preheating cham- 
oer, 12. Before 
reaching the elec¬ 
tric furnace the 
reacting materials 
traverse the pre¬ 
heating chamber, in 
which the waste 
gases from the 
electric furnace are 
burnt. The electric 
current enters the 
furnace by a series 
of electrodes, 9, 
which project 
through the walls, 
and flows down 
through the con¬ 
ducting charge to 
the other electrode, 
8 . The temperature 
increases towards 
the bottom of the 
furnace, on account 
of the shape causing increased current density. The 
conditions are so proportioned that the product is 
brought into a molten condition, and flows out of the 
lumaoe by the tapping hole, 7.—R. S. H. 

FlKNOa PXTWTTS. 

/ncomtewenw f^fecfric] for -^ A. 

Just and F. Honaman. wand Addition,dated Feb. 6, 
1906. to Fr. JPat. 347,661, Not. 4, 1904. 11., page 843. 


Elcctrw retisianoe furnace of carbon p^eeted againU 
oxidation. C. F6ry and C. Uanglet. Pat. 863,437, 
Feb. 17, 1906. 

Trs furnace chamber is formed of a tube or muffle of 
refractory material, and to the walls of this the heating 
resistance of carbon is applied. The carbon conductor 
is protected from oxidation by a la^r of lampblack or 
powdered wood charcoal which may have some refractory 
material added to it. The heating resistance may be 
formed of carbon rods of various shapes connected in 
series or parallel accordifig to the voltage of the current 
available, or may be in the form of a helix worked around 
the furnace chamber.—>B. S. H. 

Copper sidphide ; Process for making - for use in 

the conHruction of thermo’clectric couples. Comp. 
Thermo-Eleotriquo (SvsUme Hermite). Fr. Pat. 
361,420, April 27, 1905. 

She Eng. Pat. 11,300 of 1906 ; this J., 1906.805.—T. F. B. 


(B.)—ELECTRO-METALLURGY. 

Eleciric vacuum furnace ; The ——. W. C. Arsem. J. 
Amer. Chem. Soc., 1906, 28, 921—936. 



The author points out that previous work i» vacuo at high 
temperatures was limited by the temperature at which 
the vessel, in which tho substance experimented with was 
contained, and which was exposed to external atmospheric 
pressure, collapsed. The apparatus described obviates 
thU difficulty as only the crucible containing the substanoe 
is heated, and both crucible and heater are contained in a 
vacuum chamber which may be of any euitaffie material, 
and Is kept at a low temperature. A gun-metal ahsmher, 
Af Fig. 1, has a cover, B, fastened down fay the cap sorews, 
D, the joint being made tight by a lead gaafaet, C. The 
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vessel, A, stands in a water-jacket, E, provided with inlet 
and outlet tubes, S, and T, and is raised on four legs to 
allow the water to oironlate underneath the bottom of 
A. It is provided with a window-tube, G, bolted on to 
the top. the joint being made tight by a lead washer, H. 
A window formed of a sheet of white mica, E, 0-005 in. 
thick, is clamped between two lead waahers, F, by a brass 
cap and screws. The vessel. A, is exhausted tbiough 
the tube, J, soldered to the top, and the ourrent is led in by 
the electrodes, W, formed of brass tube, through which 
water is circulate and which pass through the brass 
bushings, K. Two lead waahers, W], and Wj, Fig. 2, 
separated by a mica washer, are interposed between the 
ooW, B, and the flange of the bathing, which is insulated 
by the “ fibre tieeve,” S. The jomt it screwed tight by the 
nut, N, insulated by the “fibre washer,” F, and both fibre 
washers are rendered water-tight by being impregnated 
with paraffin. The heater, L, is a bdix of oonductii^ 
material, formed preferably of artifioial gra^to, and is 
made by tawing a dot in a haUaw cylinder of that material. 
It is supported by copper olamps, 17, V, fastened to the 
eteoteodes, the lower oEunp also serving to support the 
grapfatts oup, U, oontaining the lava insula^ rmg, 
IP, I* whioh the support, iP, eKtying the emoible, M*, 


rests. The heater is surrounded by a screen, 0, farmed 
of a double-walled ^linder of gra^te having the tpaoe 
between the wails filled with powdered gra^te. This 
is supported by the copper arms, g, from which it is 
insulated by the lava buttons, P, am serves to prevent 
loss of heat by radiation from the outer surface of the 
heater. The eruoibles are formed of any suitable material 
but magnesia and tborinm oxide are very servioeabla; 
the former, however, must have been previously heated 
strongly to avoid the fracture of the crucible from 
shrinkage. The crucible oontaining the substance to 
be experimented upon is put in position, and the vessel, 
A, closed and exhausted, the ourrent is then passed, and 
the behaviour of the substanee observed through the 
mica window; coloured glass is used to protect tlw eyes 
at high temperatures. The temperature is estimated 
from the electrical energy re<)uired to produce the obseryed 
effect, and the apparatus u calibrated by determining 
the energy reguir^ to melt oopper and ^atinnm. The 
amounts of energy measured in kilo-volt-ampdres, a, b, 
Fig. 3, oorresponding to the melting points of oopper 
and platinum, are platted on squared paper, and the other 
points, e, d, e, /, are calculated from the formula 
m whioh y— the tomperature of the oruoible above that 
of the room, xn the energy in kilo-volt.am^res, and n and 
a ooustants, the values of which were found to be itn>l-895 
and a ==265200. The curve is com]fieted, and the chief 
error was found to be due to variation in the voltw of 
the generator, and may amount to 25°, and to 60° for 
higher temperatures in the neighbourhood of 3000^. It 
is proposed to verify the temperatures by the use of an 
optical pyrometer. The number of turns and the width 
ol the slot in the heater must be adjusted so as to avoid 
arcing and “ Edison efiect,” whioh destroys the heater. 
The apparatus has been us^ for experiments on melting 
points, the direct produotion of alloys, and for foDowing 
gas-produoing reactions, and the author consider that it 
will be useful for the investigation of high temperature 
phenomena under exact and easily oontriwed conditions. 

-W. H. C. 


Molybdenum dioxide; Seduetion of - by boron, and 

tbe eombinalion of boron with molybdenum, B. du 
Jassoneix. Compt. rend., 1906, 148, 169—172. 
Molvbdbkum dioxide, mixed with the theoretioal quantity 
of boron, and heated in the eleotrio fomaoe in a boat of 
pure magnesium oxide Until the mixture begins to melt, 

I IS redact to metallie molybdenum, whioh is malleable, 
easily filed, and does not seratob glass. In presenos of so 
excess of boron, the fusion broomes more diffioult, a 
current of 600—700 amperes and 100 volts being required. 
Compounds of boron and molybdenum containing up to 
20 psT cent, of boron are prepared in magnesium oraoiblsB, 
heated in an oven with a ourratt of 400 amperes and 100 
volts for two or three minutes after melting; compounds 
with more boron require a larger current of 860—600 
amperes and three or four minutes' fushig. The alloys 
oontaining Bp to 20 per oent. of boron are brittle and 
have a density decreasing to about six With inorsosing 
boron content; the hardest of them MTatch quarts. 
Above 20 per oent. they lose their metallic appearance, 
and become slate-like and of a bluish-grey hue i their 
hardness and density diminish. The alloy richest in 
boron obtained oontaioed 46>6 per cent., and had a density 
of 3-3. None of the compounds obtained sboWid a 
crystaUine stmoture. They are all attacked by fiuorine 
in the cold, and by chlorine above a dull red heat. The 
powdered oompounds ace oxidised in the alt, and bum in 
oxygsn. Hydrochloric and b^ofluorle acids are uithout 
action. Strong aulphurio acid dissolves them on heati^; 
cold dilate nitric acid acts but slowly, though rapimy 
when heated_E. F. A. 

Gold Ifom cyanide tolutione; Mutrotylie preeipitotion 
of-. B. Neumann. X., page 848. 

Bkolisb PatSRT, 

Bletiric Hrncm*. T. Porker, London, ^ig. Pab 14,884, 
July 19, 1908. 

Tm famaoe desoribed empl^ sisetrlo nakrtauM and 
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induction heating, and » intended for refining steel and 
for smelting nickel and other metals. Electric conductors 
of carbon, or other material, are embedded in spiral form 
in the bottom, sides, or top of the fnmaoe casing. On 
passing an alternating current through these eonductors, 
the molten metal in the furnace is heated by radiation 
from the incandescent conductors, and also by magnetic 
and current heating effects produced by induction m 
the molten metal itself.—E. S. H. 

UniTKD Statks Patents. 

Iron-oxide scale ; Process of dectrolytically dissolving -. 

C. J. Reed, Philadelphia, Pa. U.S. Pat. 827,179, 
July 31, 1906. 

This invention relates to a process of electrolytioally 
dissolving iron-oxide scale from the surface of a metal, 
and consists in placing the metal in a solution of sulphuric 
acid having a density above 1*06, preferably between 
1-16 and 1-26. An electric current, of a density not less 
than 40 empires per square foot, is passed to the metal 
as cathode from an anode of lead.—B. N. 

Iron sulphate; Process of eleeirolytically removing scale 

and producing -. C. J. Reed, Philadelphia, Pa. 

U.S. Pat. 827.180. July 31, 1900. 

An electric current of sufficient density to remove the 
scale is passed to the metal as cathode, in an electrolyte 
consisting of a heated strong aqueous solution of sulphuric 
acid. A diaphragm is interposed between the cathode 
and anode, and sulphur dioxide is supplied at the 
anode. The cathode electrolvto is afterwards removed 
and cooled, ferrous sulphate being thus precipitated, and 
the residual solution is returned to the anode compart- 
ment of the electrolytic coll.—B. N. 

Electro-jiating cylindrical artides ; Apparatus for -. 

R. 0. Totten, Pittsburg, Pa. U.S. Pat, 827,478, 
July 31, 1906. 

The article is held by sockets carried on supports which 
are made to rotate in bearings fixed in the plating tank. 
The bearings are adjustable towards and from each other, 
but the supports are incapable of endwise motion, and 
are fixed opposite each other axially.—R. S. H. 

Lead-refining [Elccirolytie] apparatus. A. G. Betts,- Troy, 
N.Y. U.S. Pat. 827.702, Aug. 7, 1906. 

The electrolytic vat is provided with a “ bus-bar,” in 
which is a relatively wide trough-shaped cavity, and the 
latter has a number of wells of relatively small cross- 
sectional area, each containing a fluid metal. Several 
electrodes of unrefined cast lead in the form of plates 
are supported within the vat, each electrode having a 
lug overhanging the “ bus-bar,” and terminal pins, driven 
into sockets in the lugs, are immersed in the fluid metal 
in the respootive wells. The under surface of each lug 
is inclined to the plane of the plate, and these inclined 
surfaces are reomved on upwardly-presented knife-edges 
supported on the electrolytic vat.—B. N. 

Fbench Patents. 

Uetal deposits ; Formation of brilliant - by deetrolysis. 

A-iOassen. First Addition, dated Feb. 1, 1906 (Under 
Int. Conv., Feb. 2, 1906), to Fr. Pat. 360.964, Jan 23. 
1906. 

To the bath for the deposition of the metal, substances 
belonging to the class of gluooaides arc added. These may 
be introduced either singly, or some mixture of different 
glnoosides may be employed. (See this J., 1906, 806.) 

—B. S. H. 

Metals from ores ; Electrolytic process for the extraction 

of -. and treatment of copper residues. L. M. 

Lafontaine. Fr. Pat. 363,701, Feb. 6. 1906. 

As electrolyte, copper sulphate emtaining free sulphuric 
acid, hyd^pgen peroxide, and lampblack, is emmoyed. 
The slecfrhte are arranged close together, the anodes 
oonsistiag of thq minerals either agglomerated or merely 
held Mi table oontuners. The hydrogen pwoxide U 


intended to prevent iron going into eolntion, whilst the 
lampblack “ ensures the conductivity of the electrolyte, 
and assists the molecular deposition of copper at the 
cathode."—R. 8. H. 

Tinning of lead; Electro-chemical ——. J. Reozka. 

Fr. Pat. 363,649, Feb. 27, 1906. 

The lead sheet to be coated with tin is first mechanically 
freed from oxide, and then tinned by an electrolytic 
process.—R. 8. H. 

XIL-FATTY OILS, PATS, WAXES. 
AND SOAPS. 

{Continued from page 819.) 

Acyl groups of esters of polyhydric alcohols ; Kinetics 

of the splitting-off of - by hydroxyl ions in an aqueous 

humoge.tmnts system [Theory of ' sapon if cation]. R. 
Kremami. SiUungsbet. kaiser). Akad. Wisaensch. in 
Wien, 1906, 116 [11. 6], 349—368. Monatsh. Chera., 
1906, 27, 007—620. 

In view of the discussion between Lewkowitsuh and 
Balbiano as to whether the saixmification of triglvccrides 
proceeds in three stages, with formation of di- an^ mono- 
glyccrides as intermediate products, or in one stage, 
or, in other words, whether the reaction is biinolecular 
or polymolecular, the author determined the reaction- 
constants for the saponification of triacetin, glycol 
diaoetate, and ethyl acetate by sodium hydroxide in aiiueous 
solution at 0“ and 19-8° 0. The values obtained for the 
velocity of the reaction were approximatolv constant 
when calculated by the aid of the formula lor bimole- 
cular reactions, but increased wth the duration of the 
reaction when calculated bv the tried formula* for tri- 
and quadri molecular reactions. The results obtained 
for the reaction-constants show that the ratt-s of saponi¬ 
fication of the different acetyl groups differ so little, 
that^ the effect is the same as in the case of the saponi¬ 
fication of an ester of a monohydric alcohol by an equiva- 
, lent quantity of alkali. It was probably owing to this 
I cause that Balbiano failed to recognise the formation of 
intermediate products. The author states that the 
results of his experiments show that there can no longer 
be any doubt that the saponification of esters of f^y- 
hydric alcohols is a bimoleoular and not a polyauffecular 
reaction. (See Lewkowiteeb, this J., 1898, 1107: 1899 
1031; 1900. 264.)—A. 8. 


Enolish Patents. 

Grease or oil; Apparatus for rendering or reducing 

vegetable or animal matter capable of yielding _. 

H. J. Uaddan, London. From the Edson Reduction 
Machinery Co., Cleveland, Ohio, U.S.A. Eng. Pat. 
22,241, Oct. 31, 1906. 

See U.S. Pat. 803,060 of 1906; this J., 1905.1243_C.A.M. 

Vegetable or animal matter from which oily or greasy 
matter has been extracted; Process for converting into 

a marietable product -. H. J. Haddan, London. 

From The Edson Reduction Machinery Co., Cleveland, 
U.S.A. Eng, Pat. 22,242, Oct. 31, 1906. 

See U.S. Pat. 803,051 of 1905 ; this J., 1906.1243—T.F.B. 

Emulsifying mineral oils; Procsss for -, and for the 

manufacture of mineral oil soaps. J. C. Fell, London, 
From E. Korndfirfer, Asoh, Bohemia. Eng. Pat. 
14,294, July 11. 1905. 

The inventor claims the oomnoundiug of a stable mixture 
(soluble in water) of mineriU and other oils, by taking 
the followiug proportions of the materials ; an alkaline- 
earth sulphoriolngleate, 10—30 parts ; olein, oleic acid, or 
stearin, 10—80; mineral oil, yaseline ml, or spindle oil, 
70—30 ; ammonia (sp. gr. about 0-910), 2J—10 parts. 
The sulphoricinoleates may be replaced by Turkey Red oil 
and ouoined soda or ^tash, the propoxtidns of tho 
other ingredients being also subject to moclifioatton. 
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Th« prooeM eotMiaU in fa^aiing the alktli compound of o 
•nlphoDAted oil with any motalho oxide that tumUhes a 
ioluble compound with the eulphonated fattv acid, and 
.incorporating the i^oduct with oil or fat and ammonia, 
followed by the mineral oil. The product is soluble in 
water oont^ning about 8 per cent, (merred to the weight 
of said product) of calcined eoda or potash. The soap 
claimed by the inventor is prepared by mixing approxi* 
mately equal parts of strong alkali sulphorioinoleate and 
oleic acid, ad^ng ammonia till the mixture is clear and 
alkaline, then adding mineral og tar oil, and a solution 
of calcined sodium carbonate, the mass being boiled until 
a clear soap is formed_C. S. 


Unitxd Statxs Patxkt. 

0il9 and unaaturated organic eompounda; Proccaa o) 

hardening and aUidifyivg -. A. Kronstein, Karls* 

ruhe, Germany. U.S. Fat. 620,800, July 24, 1006. 

See Eng. Pat. 17,378 of 1900 ; this J., 1901,1123.—T. F.B. 
Fbsmcb Patents. 

Fiah oil; Proccaa for rerrioring the odour from -. A. 

de Hemptinno. P’r. Pat. 363,078, Feb. 8,1900. Under 
Int. Conv.. March 28, 1906. 

See Eng. Pat. 12,626 of 1906 ; this J., 1906, 80.—T. F. B. 

Emulaiona from oils, fata, and fatty mattera. ataUe when 
cold and when boUed ; Proeeaa for preparing conaislent 

or fluid agueoua -. 0. A. H. H. Kostors. Fr. Pat- 

363.676. Feb. 28. 1906. 

See Eng. Pat. 4688 of 1906; this J.. 1800, 767.—T. F. B. 

Soap particularly auUahle for the removal of ataina of oU, 
iary diC. P. E? Parquin. Fr. Pat. 361,412. April 26, 
1905. 

A CKBTAIK proportion (say 80 to 60 pw cent.) of wood 
ash ii incorporated with ordinary soap.—C. A. M. 

Xni.—PIGMEHTS, PAIHTS; RESIMS, 
VARNISHES: INDIA-RUBBER. Ae. 

(Continued from page 821.) 

(A.)-PIGMENTS, PAINTS. 

Colouring matters ; Prohdnlion of the use of infurioue - 

in Auitria-Hungaru. B<i. of Trade J., Aug. 23, 1908. 
[T.R.1 

A Govkrnwknt Decree wohiluta the use of injurious 
colouring materials in foodstufts intended for sale, and the 
sale of the same. Colouring matters containing antimony, 
arsenic, barium, lead, cadmium, chrome, copper, mercurv, 
uranium, tin. and zinc, are held to be injurious under tliis 
Decree, as well as picric acid and all its compounds, 
dinitrocresol and its metallic compounds, mancheeter 
and naphthalene yellow, orange it, aurantiie, aurin, 
gorallin, gamboge, &o. 

Further, the above-mentioned injurious colours must 
not be used in the preparation of eating, drinking, or 
cooking utensils; cosmetics; toys, jncture books snd 
water colours for children. In the finish of carpets, 
.textiles, artificial flowers, leaves, and fruits, and similar 
.-articles, for use in connection with clothing, colouring 
matter must not be used which contains more arsenic 
than is techmoally, unavoidable. Textiles containing 
more than 15 mgrms. of antimony per 100 sq. cm. must 
not be used for clothing purposes. The use of lead com¬ 
pounds in the weighting and dressing of textile goods 
of all lands is forbidden, if the same are to be used as 
clothing 

The Decree comes into efieot three months alter date 
of pnUicaRon, which was on July 20, 1908. 


Famm. 

Figment wttA eHieon monoxide at Ut bate. H. N. Potter. 
Fr. Pat. $63,188, Jan. 17, 1808. Coder Int. Conv., 
Jan. 26, 1805. 

8m Eng. Pat, 1279 of 1906 ; this J., 1908, 484.—T. P, B. 

White lead; Apparatue for the manufaeture of -. Cniooi 

Lead and Oil Co. Fr. Pat. 363,833, March S, 1908. 
Claim is made for an apparatus provided with means 
fur the mechanical introduction of the finely-divided lead 
into the diflerent compartments of the oxidation chamW. 
There is a frame, moving on rails, and capable of being- 
regulated in height so that the lead falls directly on. to. 
the trays, which are then carried on an endless chain or 
other mechanism into the chamber, where superposed 
supports are provided to receive them. The feraing 
device is suspended from upright supports, which can be 
raised or lowered telescopically, by means of a screw, the 
said screw and tbs endless chain Ming under independent 
control if required. The oxidation chamber is open at both- 
ends, so that the introduction of one tray expels others in. 
which the conversion of the lead is complete. Several 
such chambers may be worked in oonjunotion, with an 
0 )ien space between them, in which is placed a wasWg * 
apparatue to receive the trays coutainiim the whit* lead. 

—C. A. M. 

Paint and varnith remover; Non-inflammable —> 
a EUia. Fr. Pat. 363,600, Feb. 20. 1906. 

Sxx V.S. Pat. 817.141 of 1906; this J., 1906,434—T. F. B. 

(ir.)-RESINS, VARNISHES. 

Emousb Patxnt. 

Phenol-aleoholi; Manufaeture of products of eondeneaUort- 

of -. Fabr. de Prod, de Chimie Orgonique de Lairs, 

Paris. Eng. Pat. 15,517, July 28, lw)6. Under lot. 
Conv., Sept. 16, 1904. 

Skk Fr. Pat. 360,180 of 1904 ; this J., 1906,1244.—T. F. B. 
UjriTXD Statxs Pamht. 

Oil-cloth or linoleum ; SubiiUute for —. W. Uslrillst 
Manchester. U.S. Pat. 828,023, Aug. 14, 1906. 

Sk» Eng. Pat. 22,114 of 1904 j this J., 1905,1118.—T. F. B. 

Fbmok Patimt. 

Liwdeum ; Treatment of granular eompotttion for 
Rheinische Lbioleumwerfce Bedburg Actien-Get. BV. 
Pat. 368.253, Feb. 13,1906. 

The composition is dusted with a fine vegetable fiauir 
preferably rice or potato flour or other substances witii the 
property of leaving the suppleness of the product inteeV 
whilst themselves imparting a certain agglutinating power. 
The object of the addition is to destroy the external > 
stickiness of the Unolenm compoeition.—C. A. H. 

<C.)—INDU-RUBBER, Ac. 

Pubber euUivation in Malay States. Bd. of Trade J., 
Aug. 23, }»06. [T.R.1 

Thk high price of rubber and the proved suitability of 
land in the Federated Malay States for its cultivation have 
led to numerous applications for land, more particulariy 
in Selangor, where almost all the accessible land between 
the Klang and the Selangor Rivers has been taken up for 
rubber planting Next to the coast districts of Selangor., 
the Sungei Ujong district of the Ne^ Sembilan appears 
to be the looiuity moat in favour with rubber praspeeters. 
The area alienated for the planting of Para rubber is some 
100,090 acres, of wlitoh about 38,000 acres have elmady 
been planted. Most of the Para rubber trere of ^ ege 
of five years or more have been planted M to ^ sere; 
some estates have as many os $00 to the acre, On 
more reomt ettarings ^e average la probibly ITS tire. 
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acre. The nunil>er of trees of all ages ia the Federated 
Malay States ntay perhaps be put at six to seven niilUons. 

The rubber pfoduotion of lW5 is estimated to have 
been 300,000 lb. 

EnoLISH PaTBNTS. 

Bviber uxuU 0 / all kinds ; Procsss for regenerating -. 

J. Neilson. Linden, Germany. Eng. Pat. 17,462, 
Ang. 20, 1905. 

Sia Fr. Pat. 367,336 of 1906 ; this J., 1906, 83.—T. F. B. 

India-rubber ; Process for the devulcanising of vulcanised 

-. M. K6mer, Grunau, Germany. Eng. Pat. 

22,604, Nov. 3, 1606. 

. Sal Fr. Pat. 368,636 of 1905 ; this J., 1906. 326.—T. F. B. 

- Skins and furs ; Process of treating'^waterproofing'] -. 

J. Klugmauo, Riga, Russia. Eng. Pat. 25,967, Dec. 13, 
1906. 

A coATiao of oaoutchouo and other suitable substances, 
such as zino oxide, chalk, and liquid hydrocarbons, with 
or without the addition of mineral colours or the like, 
, is applied to the inside of the tanned skin, and then 
vulcanised by means of carbon bisulphide and sulphur 
chloride. Advantages claimed for this process are that 
the separate cloth covering can be dispensed with, and that 
the waterproof skins are cheaper and more supple than 
the ordinary “ smoked ’’ goods.—C. A. M. 

Fhench Patbkt. 

"Caoutchouc, guttapercha, and analogous substances; Process 

and machine for purifying, -. F. C. Hood. Fr. Pat. 

363,291, Feb. 16, 1906. 

. Saa U.S. Pats. 821,716 and 821,717 of 1906; this J., 
,1906, 646.—T. F. B. 


XIV.—TANNING, LEATHER, GLUE, SIZE. 

(Continued from page 822.) 

.Depilatory agents; The action of -. E. Stiasny. 

Gerber, 1906, 82, 200-202, 214—216, and 228—231. 

' Taa usual depilatory agents such as lime, alkalis, sodium 
sulphide, Ac., besides removing the hair also Increase 
the weight and volume of the hide or skin, and more or 
less improve its elasticity. The author records the 
results of experiments undertaken with a view of ascer¬ 
taining the course of the action of different depilatory 
■solutions. The action is shown to be de])endent on thie 
conbentration of the solution, but even in the same con- 
■centration, diflerent alkaline solutions have very varying 
.efieets. For instance, when N/20 solutions are employed, 
sodium and barium hydroxides make the hide very elastic 
and increase the weight, but have little, if any, depilatory 
.action, whilst calcium hydroxide and ammonia, which 
'Completely remove the nair, give comparatively little 
increase in the weight, and do not improve the elasticity. 
Although the depilatory action is dependent on the 
■ concentration of hydroxyl ions in the solutions, such is 
not the case with the increase of weight of the hide, 
and the elasticity diminishes as the depilatory action 
•increases. Ammonia, however, differs considerably in 
.its action from sodium hydroxide, in that, even in 
dilute solution, it completely'removes the hair. Taking 
.each alkali separately, the actual amount absorbed by 
the hide is proportional to the concentration of the solution, 
but from N/20 solutions more than twice as much lime 
is absorbed as soda. The quantity of bide substance 
going into solution is also proportional to the strength 
of the alkali solution, and sodium hydroxide and ammonia 
dissolve about twioe as much as calcium and barium 
.hydroxides.—W. P. S. 

Tannery effluents; Biolofieal purification of -. W. 

Eiteer. Gerber, 1906, 199—200, 213—214,,and 

227—226. 

.Annoras the effluents from tanning and leather works 


I 

vary oo&«iderably in their oompositione the hiologioal 
treatment wiU* in most omm, effect their purifieation. It 
it neoeiiary, ihoald iree aeid§ be preeent, to treat the 
effluent with preoipitante in a setthnff tank before it 
pMees to the deoompoaitl<Mi tank and filters. By careful 
oonetruotion of the plant and good eupervieion, effluents 
mav be obtained which are me from tannm, oolour» 
turbidity, and odour, and which derelop no toaoe of 
odour even when kept In closed vemele for a conaiderafole 
period of time. Bmuento containing ecduble anenioal 
compounds cannot be treated by the bioloffioal prooeas. 

—W.PsS. * 

ENOIsISH Patbnt. 

Skins and furs ; Process of treating {waUrproof,ng'\ -. 

J. Kiugmann. Eng. Pat. 25.067, 1006. XIIIC., 
see ool. 1, this page. 


XV.—MANURES, &c. 

(Continued from page 822.) 

Soil ; Phosphohumic eonstituente of the -. J. Dumont. 

XXIV., page 871. 

Enoubh Patent. 

Nitrogen compositions (^Fertiliser ]; Production of _. 

O. F. Carlson, Stockholm. Eng. Pat. 16,445, July 7, 
1906. Under Int. Conv., Feb. 28, 1906. 

The nitrogen product (calcium cyanamide), obtained 
by passing nitrogen over highly heated, calcium carbide, 
is stated to be produced at a lower temperature if 
addition be made to the carbide before heatmg, of one 
or more fluorides of an alkali or alkaline'earth, with 
also, if desired, a sulphate of an alkaline-earth or of 
an alkali. The addition of calcium chloride to the 
carbide to be heated, as previously practised, is stated 
to be objectionable, and is deprecatea, since the product 
is liable to get moist when stored, becomes thus difficult 
to spread as a fertiliser, and is especially difficult to 
pack —E. S. 

Fbenoh Patents. 

“ Phospho-guano ” ; Manufacture of - in part from 

bones. E. Gu6rif. First Addition, dated Feb. 2, 1600, 
to Fr. Pot. 355,874, Feb. 11, 1905 (this J., 1906,1182). 
The process desorited in the main patent as applied to 
bones (treatment with sulphuric acid, followed by mixing 
with calcium phosphate) is herein extended to animal 
refuse, entire animals, leather cuttings, skins, feathers, 
night soil. Ac.—E. S. 

Septic tank effluents ; Method for the distribution of _ 

(or fertilising purposes. C. Harper. Fr. Pat. 363.297. 
Fob. 15, 1908. XVIIIB., page S83. 


XVL-fiUGAR. STARCH, GUM, &e. 

(Confinueii from page 823.) 

Beetroots; High ^arising substances in -. K. 0. 

Neumann. Z. Zuckerind. Bohmen, 1906, 80 [10, 111, 
636—546. 

It has been frequently asked whether the high dextro¬ 
rotatory polarisation of beetroot juice is due to sugar 
only, or whether such constituents as rafflnose and com¬ 
plicated polysaccharides (dextrans) are present. The 
question usually arises when the output of Sugar in the 
factory does not correspond with what would bo expected 
from the polarisation of the beqf, the undetermined 
losses appearing abnormally high. The past season in 
Bohemia was marked by beet products of hi& polarisation, 
so that in a factory making white sugar (oubss, granulated, 
Ao.), and em^ying a saodurate prooeas (separation), 
the runnings of the second product showed not only a 
high polarisation, hut, a* compared with the previous 
year, .which was a normal one, a large <{uanf% of rafflnose 
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(np to 3 p«r o«ttk), or other anbetanoe o{ liinikr character 
the prewnee o{ wUoh wee iadtoated by inrwtioii. Beete 
from different dietriote of Bohemia ahoared differenoea 
, betweoi direot pidariaation and augar aa determined by the 
ClergetinTereionof 0'83 to0'47per cent, when the jojoeof 
folly ripe beete polariaed 18-3to2S-3 percent. Theanalyaea 
were oarried out ao aa to obTiate errora duo to the roloroe 
of lead pteoipitato during olarifioation, or quantity of 
acid naed for inveraion. The cauae of the obeerred 
differenoea ia, therefore, aoaro^y to be Bought in the 
analytioal prtoednre, but in the epeeial character of the 
beetroote during the campaign 190S-6.—L. J. cz W. 

Sianh [in Cerealt ]; Determination of -. B. 

Gaobwendner, XXIIl., page 870. 

Fermentable matter i» groin ; Determination of -. 

Boidin and Lavallte, XXIII., page 870. 

EnouaH Patznts. 

Evaporatore far augar. D. Stewart and Co., and T. 

Wiafaart, Glasgow. Eng. Pat. 10,269, Aug. 10, 1906. 



Claim ia made lor an evaporator fitted with an entrain¬ 
ment preventer, which conaiate of an annular or approxi¬ 
mately annular chamber, AAt, closed at top and tottom, 
fitted in the dome or upper end, Bt, of the evaporator, B, 
and composed of cylindrical outer and inner sheila, of 
which the outer one. At, has a segment out out of it at 
A* (Fig. 2), so as to present an opening at A’, between the 
inner and outer shells, outside a plate. A*, which ioins them, 
and extends tangentially from the iimer shell to the outer 
one. On the inside of A4, an opening is made at A? in 
the inner shell, so that a free [lasaage ia formed for the 
vapour from the evaporator entering we annular ehamber 
round &e inner abell. A, and paaelng thense. through the 
opei^g. A*, upwards through an outlet fanned by a 
ooutinuatioo of the inner ehw, eittendlng into tbe outlet 
funnel, B', at the top of the evaporator. The upper part 


«a» 


of the entrainment chamber is formed by a ^te, O.' 
in ooDtaot with the domed top, Bt, of the mrapdrator,- 
or the said dome may serve as the top plate of the ehamber 
whose bottom or lower side is cloiM by a ^late, C*. of 
conioal formation, having one or more draining holes, e, 
arotmd the lowest edge. The path of the vapour is 
indicated by arrows; any particles of liquor carried by 
the vapour are oaus^ by centrifugal force to strike the 
outer snell, At, whence they descend and drop through, 
the orifices, c.—T. H. P. 

Sugar fuieeti PurifUation of -. *C. H. Bertels, 

Brussels. Eng. Pat. 17,664, Aug. Ml, 1905. 

Claim it made for a process for the purification of augar 
juices by means of hydroflnosilioio acid, according to- 
which the sugar juice at about 22° B. is cooled, and the 
acid solution at about 32° B. is added in the requisite 
quantity, whilst the liquid is stirred, and after the pre¬ 
cipitate has formed and settled, the clear liquid ia decanM, 
whereby a liquid is obtained which ia easy to filter; the 
neutralisation of the liquid is also rendered iHMaibie, 
and the recovery of the hydrofluosilloio acid la easy. 
This recovery of the acid from the alkali fluoslHoato 
formed ia carried out by adding an equivalent quantity, 
of sulphuric acid and for every 140 parts of the latter, 
35 parts of silica, and then applying heat as in the ordlnray 
process for the manufacture of hydrofluosilioio acM ; 
the alkalis jircsent are transformed into sulphate# which 
furnish a valuable manure. If the addition of silica ito 
omitted in the recovery process, hydrofiuorio acid is 
obtained.—T. H. P. 

Sugar ; Meekanieal “ Uueing ” apparatus for use in tAe - 

treatment of -. R. K6nig, Brussels. Eng. Pot. 

22,435, Nov. 2, 1905. 

The apparatus consists of a closed tank of given capacity, 
having a vertical central pipe, the upper end of whioh. 
is closed by a ball-valve. At the bottom of the tank are 
two openings, one under and in connection with the 
central tube, and the other a short distance from it. 
These openings lead to a three-way cook, by turning 
whioh the tank may be filled with steam; on again 
turning the cock, the steam is directed through A pipe to 
a tangential distributor containing the sugar to be treated ; 
the steam supply being cut off from the tank, coadeosation 
takes place, and a sup^y of “ blueing liquid ’’ ia drawn into- 
the tank. On once again turning the cook, steam ie 
admitted up the central pipe of the tank, and its contedto 
forced out mto the distributor.—W. P. S. ,» 

Sugar and eimilar materiale; Centrifugal mae/unee for 

clarifying and umshing -. C. Bohttler, Greveu- 

broiob, Germany. Eng. Pat. 10,278, May 2, 1806. 

In the centrifugal machine described, there is arran^ a 
series of moulds and clarifying chambers, the latter be^ 
pivoted by meana of links to a frame in such a manner 
that, by moving the frame, the ohambera n^ be pressed 
against or moved away Irom the moulds. The ohmfyiug 
or washing liquid is supplied from a tank, arranged on the 
frame, to the chambers, and, as the lower portions ore 
narrow, no accumulation of the liquids can take place 
at the said lower parts. In this way the layers of the 
material contained in the moulds are subjected to a 
uniform clarifying or washing.—W. P. 8. 

Fbznoh Patznts. 

tiquide solutions, <9e.]; Emporation, ooneentro- 

tion, diatulation, and drying of -. A. Montupet and 

I. jannin. First Addition, dated Feb. 7, 1906, to Fr. 
Pat. 339,177, Nov. 21, 1903. I., page 840. 

Dextrin; Procsss and apparatus for adding moifturt 

to -. W. H. Uhland, G.m.b.H. Fr. Pat 88*,^, 

Feb. 26, 1906. 

Txz dry dextein falls down « vortioal towor, toe -sidos 
whioh ate fitted with hiolined plates. Ia Ms 
osotso doom tho tairax,,.tho dextem eocoUBtoti a aammi, 
of moist air introduesd at the bottom (rf the towor.—WJP.S, 
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/fom pagv $24.) 

UBur )ftaat; Comparaiiw ttndies on three epecks of t^tp- 

fermentaiion -. P. Regensburger. Z. ges. Brauw., 

1906. 29. 430-433 and 440—442. 
rTHS author haa submitted three raoea of top-fermentation 
beer veaets to a oloso botanical study similar to that made 
by Will on four races of bottom yeasta (this J.. 1904, 450). 
.To a certain extent the microscopic form of the cella 
aerved to differentiate one race from another, but there 
was no speoiho difference between the cells of these yeasts 
Mid those of the bottom yeasts. Differences wore recorded 
as regards the resistance of these three races to high 
'•temperatures, the time required to start fermentation, 
the character of the yeasty head, the intensity of spore 
formation, and the time elapsing before spores wore 
formed in relation to variations in the temperature. As 
ii«gards film formation, the fundamental observations 
recorded by Will for the bottom-fermentation yeasts, hold 
good for the top-fermentation yeasts. As a rule, the long 
chains of sausage-shaped cells l^loiiging to the first gonera- 

• tion of film cmis were far more numerous in these top- 
fermentation yeasts than in Will's bottom yeasts, and 
the production of films was more intense. One of these 
yeasts was distinguished by ihs very slight tendency to 
form a yeast ring. The films on old cultures were 
mostly composed of resting cells [chlamydospores] 

■differing from those of bottom yeasts only in their relative 
poverty in glycogen. The colonies developed from single 
cells on solid media lielongod to the irregular tyfies 
t Willis types 2 and 3), which are rarely observed in bottom 
yeasts, most of which develop according to the regular 
•type 1 (mulberry type). With largo sowings, the 
yeasts showed differences amongst themselves as regards 
the appearance of the colonies and the formation of 
streamers. The old colonies also differed in the time 
of formation as well as in the proportions of the con- 
: stituent colls of the later generations. The chief difference 
between colonies from large sowings of these top yeasts 
and Will's bottom yeasts, was the relatively early appear¬ 
ance of resting cells amongst the delicate, elongated oells 

• of the streamers, and the production of oells of the second 
"■generation from these resting oells. In the case of bottom 

yeast, Will never observed these cells amonj^^t the 
streamers; he only observed them on the surface of the 
-eehtral portion o^ the colonies. 

Tha author concludes that different races exist amon^t 
the top-fermontation beer yeasts just as much as amongst 
the bottom beer yeasts, and that these races are capable 
-«f being differenUated by careful obetervations of their 
morphology and modes of development under various 
•conaitions, as well as by their physiological properties. 
"The analogy between tlie life-history of the yeasts 
-and that of the bottom yeasts is complete. 'The only 
differences between the two classes are the greater rapidity 
■rand intensity of growth, budding, spore formation, and 
film development shown by the top yeasts as a rule. 
In addition, the spar-like growth of the budding chains, 
which also shows itself in the form of the colonies from 
single cells on solid media, and the non-secretion of the 
•enzyme melibiase, are, with few exceptions, oharaoteristio 
■*of the top-fermentation races.—J. F. B. 

Yeast: Plasmolt/sis and tvrgor’regulation of ——. N. H. 
Swellengrebel. Ontralbi. Bakt. Abth. 2, 1905, 14. 
374_.3$$ and 4B1—492. Wooh. f. Brau., 1906, 28, 
300—302. 

Whxk yeast is subjected to the osmotic pressure of a 
Jtiigbly concentrated solution, the cells undergo piasmolysis. 
Very pronounced piasmolysis promptly occurs when the 
veaet m placed in undiluted glycerol. The behaviour of 
d:he {U'otoplasm under these ciroumstanoes is variable ; 
sometimes It shrinks entirely away from the cell-wall; 
.lat other Umes it remains attached tb^to at various 
points; the vacuole becomes flattened and sometimes 

• divided. With less concentrated solutions tbt effects are 
Ueea marked^ and a dhniaii^g range of effects is observed 

the ooneentretioii it lowered, vntil a minimum limit 


of concentration it reached at which no piasmolysis 
occurs. With dilute solutions of i^ycerol this minimum 
limit of concentration cannot be accurately determined 
in the case of old cells, but in young cells, with buds still 
adhering, an indication of incipient piasmolysis is afforded 
by the appearance of a narrow zone of separation on either 
side of the dividing wall between the motbw and the 
daughter protoplasms. Yeast is sensitive to sudden chan]^ 
in the osmotic pressure. If yeast be grown in a highly 
concentrated medium, apd then be brought suddenly into 
water, many of the oells burst, whilst others develop 
elongated swellings with extremely thin walls. The 
plasma extruded by the bunt cells, Wings about the 
agglutination of the others. When the oells are killed 
by piasmolysis, the vacuole retains its vitality for a longer 
period than any other portion of the oell-oontents. The 
minimum limit of iiressure required to produce risible 
piasmolysis is taken as a measure of the turgor 
pressure of the yeast; it is the resultant of the osmotic 
pressure, the distension pressure of the plasma, and the 
surface tension. In the case of a young culture of yeast 
in Fischer’s solution, the turgor prossure was equivalent 
to that of a solution of 0’24 grm.-mol. of sodium chloride 
per litre, = 84 atmospheres : that of pressed yeast straight 
from the factory was 04 grm.-mol. of sodium chloride, = 
14 atmospheres ; and that of yeast grown in grape-must 
was 0*6 grm.-mol. of sodium chloride, = 21 atmospheres. 
The yeast responds to changes in its surroundings by 
changes in its turgor pressure, but on the whole it is 
not so sensitive as the mould fungi are. Temperature and 
aeration are without effect. The turgor varies 
according to the nature of the carbonaceous and nitro¬ 
genous nutrients supplied to the yeast; the transference 
of yeast from a nutrient medium to a non-nutrient medium 
of the same osmotic pressure causes a considerable fall 
in its turgor pressure. Substances vary in their 
plasmolytic effect according to whether they penetrate 
the cell wall or not. A substance is described as non- 
intrameate,” i.e., non-penetrating, if it cause visible 
piasmolysis at concentrations isosmotio with 0*25—0*33 
grm.-mol. of sodium chloride [>er litre. Non-intrameate 
substanoes exert their full osmotic pressure on the yeast, 
but in the case of partially intrameate substances 
the osmotic pressure is partly balanced by the penetration 
of the dissolved substance through the membrane; such 
substances require higher concentrations for piasmolysis. 
Most of the salts of the alkali metals are non-intrameate. 
the sugars are intrameate; ethyl alcohol penetrates 
easily, glycerol with difficulty, and mannitol not at all ; 
chloral hydrate is non-intrameate. 

Yeast may be cultivated in solutions of increasing osmotic 
pressures up to 2-5 grm.-mols. of sodium chloride per litre. 

Cultivation of the yeast in solutions of high osmotic 
pressure induces a oorrosponding rise in the turgor 
pressure; yeast can be grown in a 60 per cent, solution 
of cane sugar as soon as its turgor pressure has regu¬ 
lated itself to the high concentration. Conversely the 
turgor pressure is lowered by transference from a 
concentrated medium to a dilute one, provided the change 
is not so sudden as to burst the cells.—J. F. B. 

Yea<d; Behamour of butyric and allied acids in presewe 
of . T. Bokomy. AUgem. Brauer.- u. Hopfen.- 
Zeit., 1906; Z. Spiritiisind., 1906, 29, 292. 

Tew grms. of yeast are killed by between 0*05 and 0*1 grm. 
of normal butyric acid, though a 0*05 per o<mt. solution of 
the acid does not prevent reproduction. lActic acid of 
2 per cent, stren^h will stop reproduction. Xu the case 
of isovaleric acid, 0*2 grm. does not kill 10 grms. of 
prassed yeast; the lethal dose is in excess of tins figure. 
Ilie letheJ dose of normal valeric acid for 10 nms, of 
pressed yeast is between 0*25 and 0*6 grm., bnt nearer 
the former, a strength of 0*1 per cent, being sufticient 
if the quantity be lai^e enough. For the same weight of 
yeast, 0*25 grm. of oa^do add is inauffleient to pi^ooe 
fatal results; isooa^^c add Is stiU less pmonons. 
The author also finds that the ortho oompoui^ of the 
nitrotoluenea and mtsobenzaldehydfs arp more pohionous 
to vegetable and animal cells than the ]mra ooimHni^ 
the converse being the case with the toluidines.—C. S. 
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Sur, battM f Baeltrial fora oj -. /. Preudomomi 

araiitiat. V, fHilirmium. CentrtlbL £afct, Abtk 2, 
1906, ie, 309 i Z. geii. Bnu„ 1906, 29, 466. 
PttuAmouaa etrtviiiat, grown *t 22° C. on nontrnl 
notriant atiaiin, ngar-agu, bailed egg albumin, nantral 
nutrient broth, or peptone water, {ornui moMle rode that 
ehow no tendenoy to unite to form chaine. A tuft of 4—6 
undulating ftagellts is prosout on one polo of the oell. 
Though 22° C. is the oi)timHm temperature, growth pro- 
oeeds at 0° O, and a thin is formed on agar.agar at 
SS" C. In nentral broth, a greyish-white skin is formed, 
tog^her with general haze and a whitish sediment, the 
liquid ^dually turning pale yellow. Growth prooeoda 
on similar lines, though less decidedly, in peptone water. 

At higher temperatures, long rode,'uniting to long flla- 
ments, are formed. The optimum alkalinity for the 
organism in broth is equiralent to a content of 1 per cent, 
of A/1 sodium hydroxide solution. The smallest trace of 
acetic acid prevents all growth. No gas is liberated in 
sadoharine broth (grape sugar); no indole can be detected 
in onlturee in peptone water or broth. The organism is 
facultatively anshrabie. Growth occurs in Mayer’s 
mineral nutrient solution 11., with special sources of carbon 
and nitrogen. On agar-agar the organism will stand 
heating to 60° C. for an hour, IJ hours being necessary for 
sterilisation, but half an hour is suffleient in beer containing 
4—6 per cent, (by vol.) of alcohol. In nutrient broth the 
addition of 1 per cent, of ethyl alcohol prevents {prowth. 
The bacterium mows badly in sterilised beer, and produces 
slight haze. In minerol nutrient solution containing 
1 per cent, of ammonium chloride, the short rods grow 
longer, and generally unite in pairs, one member develop¬ 
ing a pear-shaped terminal enlargement. The chains also 
throw out laterally a number of small warty excrescences, 
swelling up into globular bubbles that undergo constric¬ 
tion. These mowths, when transferred to fresh nutrient 
solution, develop long, large, and also very small, short, 
motile cells. .Large and small globules are also found, 
lying side by side, with a fine oonnecting filament between 
them, analogous to the formation of zygospores in higher 
fungi—C. S. 

Aeelu /ermeni ; Commmion of an -. E. Aliaire. 

Compt rend.. 1906, 143, 176—178 
Thk bacteria were collected from the surface of about 
2000 litres of liquid, wliich had been fermented with a 
teohnioMly pure culture, washed with water and alcohol, 
and dried; only aliont 5 grms. were obtained. The 
alcohol extracted 1-56 per cent, of fatty matter from the 
baoteria; this was composed, to the extent of from SO—60 
per cent, of lecithin. The product free from fat gave 6-9 
per cent, of nitrogen and 6-9 per cent, of ash. which con¬ 
sisted chiefly of phosphoric acid, potassium, calcium, 
magnosium, sodium, and iron oxides, and also contained 
1-88 per cent, of copper and some silica. The author con¬ 
siders that the high proportion of copper and iron present, 
indicate that these metals plav an important part in the 
phenomeua of acetification.—E. F. A. 

TermtnUMe matter in grain; Determination of ——. 

Bmdin and de Larall4e. XXIII., page 870. 

Fruit juicet ; Deierminaiion of malir arid and other fixed 
attidt »» -. W. Mestrezat. XXni., page 870. 

AlcoholfrodudioninFranee. Times,Aug. 17,1606. [T.R.] 
Acoostinro to statistios published in the "Journal des 
IMbats," there were 24,0l8 "professional” distillers and 
763,866 private distillers in Imnce in 160S. The total 
prodnotiOD of alcohol, which was 2,181,362 hectolitres 
(about 48 million gaUs.) in 1904, tore to 2,630,116 hecto¬ 
litres (about 66i million galls.) In 1906, an increase of 
348,764 heotolit^ 

Eirausa PauKTi. 

Bur, and tfifur Hfuidti Apparatue for ehfliiM and 
earhonatiug —E. A. Attack, The Earriagdon Works, 
nd H. Pmtifox and Sana, lAd„ .aIl of Xci^n. Eng. 
Pat 17.632, Aog. »1, 1965. 
ii;p 9 tni*Bi oooatiti ei an brine tank provided 


with a retrinrating onil; in this tank la placed a vartloal 
elsaed oyliaier, the ends of which are pr^ably concave, 
and the sides oomigated horizontally. The closed vessel 
is charged with carbon dioxide, and tlie beer then pasted in 
at the top through a spraying device, so that it flows down 
the corrugated sides of the vessel. When the beer hsa 
filled the vessel to,a certain bright, the operation of drawing 
it o9 is commenom ; this is done by means of a ripe at 
the bottom of the cylinder, by which the beer is 
conducted to the filter and bottling apparetui. Carbon 
dioxide piay be pumped into the wttom of the cloaed 
vessel to obtain a higher caibonation of the beer.—W. P. S. 

Filtering and waehing apparatue, more portionlarlif for 
use «n hreunng. A. Jacobs, Brussels, and I* Beaenfans, 
Lille. Eng. Pat. 19.730, Sept. 20, 1905, 

Olaik is made for an improved apparatus for filtering 
worts and extraction of mash residues for brewery pur¬ 
poses, in which the bottom of the apparatus is provided 
with channels serving both for running off tne worts 
and for the introduction of the washing water through 
the filter plates covered with filter-cloths into the mash 
residues, and in which a space, provided above the filter- 
plates serves as the mixing chamber in which the residues 
and the washing water are intimately mixed, for the 
purpose of securing the complete exhaustion of the said 
residues.—T. H. P. 

Brewing ; Proeett of -. H. C. Lee. Loudon. Eng. 

Pat. 26,274, Dec. 16, 1905. 

UsMAl.Tin grain, previously gelatinised, is treated in a 
separate vessel, and at a higher temperature than the 
initial mash heat, with a portion of the wort obtained by 
mashing malt. Both the grain and the malt are treated 
preferably in k finefo-groniid condition. The two worts, 
after being drawn off, can then be treated separately with 
hops in the ordinary manner, or may be mixed together 
in any desired proportion for such treatment. The mash 
tun and the grain vessel are provided with tho usual 
agitating, heating, and cooling arrangeraente.— W. P. 8. 

Carbohydratee in general; Proeeet of treating [Bendering 

eoluhle'l - prineipaUy for grain dietiUation. A. 

Boidin, Seclin, France. Eng. Pat. 16,689, Aug. 16,1905. 
In order to remove alkali and magnesinm phoepbates, 
which have a retarding action on the solution or the starch, 
and thus to facilitate the boiling and solution of carbo¬ 
hydrates, chiefiy in the distillation of grain, the obstructing 
phosphates are removed by washing or treatment with 
alkali or with salts of the heavy metels. The grain may 
also be treated by the addition of a quantity of mlnnal 
or organic acid not more than snflloient to oonvert the 
major part of the phosphates into the condition of mono- 
basio phosphates. The solutions thus obtained contain 
only soluble starch and traces of glucose, the object 
beinfn to manufacture eoluble starch in a (avonrable 
oondition for diastatic saccharification. It is stated 
that the final process of boiling (the prooees follosring 
that of removing the phosphates, Ac.), now only needs 
to conrinue from three-quaricis of an hour to an hour. 

—W. P. 8. 

Unitsd States Patint. 

Malt house and apparatue. W. P. Bioe, Chicago. tJ.S. 

Pat. 826,888. July 24. 1906. 

Six Bug. Fat. 14,103 of 1905 ; this J., 1905,1318.—T. F. B. 

Fbinob Patent. 

Brandy from Algerian grapee; Process for making -. 

E. A. Barbet. Fr. m 361,428, May 1, 19%. 

Tax juice obtained from the grapes is saturated with 
ehrik, and then heated to a temperature of 65° to 76° 0. 
la order to coagulate the albuininoue matters present. 
A..llttte ox-blood and milk of lime may also bt added to 
ensiim complete olarifioation, and tM solntioa ie tbon 
filtered- II the jnioe be eiightly eUcaiine it ii neulraUaed 
by titi; addition of (dtoaphoino aeid before fUtwriagp ftay 
exoese ot.lime is thns prmpitated. ISieolaMjtdM-is now 



Oh. XVIII.—FOODS ( SANITATION i WATER FITBUSCIATBON A DISINPECrANTa [*«•»• t». 


lonoentidted, in mcuo, to o ayroB of about 80° to 85° B. 
rhia ia filtered through a mechanical filter and then 
ihrough animal oharooaL It ii then run into caaka lor 
sxportation, or for brandy production.—W. P. S. 

XVHL—FOODS; SAMITATIOIT: WATER 
PURIFIOAHOH, ft DISINFECTANTS. 

{Continued from page 826.) 

(A.)—POODS. 

Sodium eulphiu reeoverable from food produete; The 

amount of - at a batii for the determination of the 

amount originally pretent. C. D. Hollev. J. Amer. 
Chem. Soc., 1906, 28. 993—997. 

Tei reaiilta of a number of experiments are given, in 
which known amounts of sodium sulphite were added to 
neats, and the quantity of sulphurous acid recoverable 
letermined after allowing the meats to stand for varying 
engths of time. When the treated meat has stood for 36 
lours, this quantity is shown to be approximately one- 
ourth of the amount added originally. From the results 
if analyMs of sausage meats, Ac., bought at butchers’ 
iho(is, it is seen that the amount of sulpmtes mixed with 
neats to preserve them ia much larger than is generally 
lupposed. One sample yielded 0'361 per cent, of sodium 
ulphitc (calculated from the sulphurous acid obtained), 
that about 1-44 jier cent, had been added origin- 
Ily. The amount of unoxidised sulphite remaining in fried 
neats (sausages) is also about one-fourth of the quantity 
idded. In the case of dried fruits which have been 
ileached with sulphurous acid, free dr combined, the 
.mount remaining unoxidised in the fruit is large, averag- 
ng 0'124 per cent, in 14 samples examined. From one 
lample as much as 0*226 |ier cent, was recovered, cal- 
nlated as sodium sulphite_W. P. S. 

luUer ; The Polentlee method for the deteetion of eocoanut 

oil in -. S. Ridcal and H. G. Harrison. XXIII., 

page 870. 

Enousb Pxtjihts. 

i’ood ,* SterUitation of artidee of -. C. C. L. G. Bndde, 

Copenhagen. Eng. Pat. 16,304, July 26, 1906. 

’he process consists in adding hydrogen peroxide with 
lydroxylamine, or hydraiine, to the food to bo preserved, 
he quantity of hydrogen peroxide added being in excess 
f that required to decompose the hydroxylaminc. An 
xample is given in the case of milk;—0*16 grm. of 
ydrazine hydrate and 1*36 grms. of hydrogen peroxide 
re added to each litre of milk to bo sterilised. The milk 
I then heated to from 60° to 66° C. for about three hours, 
when it wili be found to be completely sterile.” By 
sing larger quantities of the preservatives, the heatiug 
lay be omitted.—W. P. S. 

drying foodetuffe of vegetahle origin; Proceit for -. 

F. Ziindel-Donati, Sohirmensee, Switzerland. Eng. Pat. 
16,697, July 29. 1906. 

BE Pr. Pat. 356,336 of 1906 i this J., 1906,1319.—T. F. B. 
Ukitbd States Patent. 

'ood produete and method of making the tame ; Vegetahle 

and other -. J. E. Bloom, New York. U.S. Pat. 

825,888, July 17, 1906. 

HE food is prepared from seed meals, such as commeal, 
y adding to the same such proportions of olein, palmitin. 
nd stearm as will cause the fatty content, of the product 
> have the approximate composition of human fat, 
lee aUo U-S. Pate. 782,820 and 782,821 of 1906: this J., 
W6,.Ml.)—W, P.B. 


FbEEOE pAmiTT. 

Animal titeuet or mvOuret thereof toUh other sitisfanees ; 

Proeett of preserving -, and produelt obtained 

thereby. J. B. Hatmaker. Ft. Pat. 868,679, Feb. 
28, 1906. 

Sax Eng. Pat. 4361 of 1906 ; thU J., 190|| 832.—X. F. B. 

(B.)—SANITATION: WATER PURIFICATION. 
Eboush'Patbkts. 

Water; Apparalut for jrurifying - by ditHUation. 

W. Clark, London. From The American Water Puri- 
fymg Co., Philadelphia. Eng. Pat. 16,177 a, Aug. 8, 

SebFt. Pat. 366,762 of 1906 ; this J., 1908,1319.—T. F. B. 

Water, or other liquide; Apparatue for purifying -. 

E. Stephenson, London. Eng. Pat. 26,016. Deo. 2. 
1906. 

Upon the spindle of the hydraulic measurer, described in 
Eng. Pat. 3731 of 1886, a toothed wheel is secured and 
gears into another toothed wheel fixed to the spindle of 
the concave quadrant, described in Eng. Pat. 13,069 of 
1901. To some convenient part of the apparatus two 
brackets are fixed, carrying screw bolts, by the setting of 
which the supply of the quantity of the reagent to the 
water can be regulated as required.—W. P. 8. 

Umited States Patbkts. 

Water; Proeett of purifying -. A. Brown, Lorain, 

Ohio, Assignor to American Wire Co., New Jersey. 
U.S. Pat. 826,687, July 10, 1906. 

Febbocs sulphate, copper sulphate, and calcium hydroxide 
are oddod'to the water, and the precipitate fbrm^ allowed 
to settle, a germicidal lavor being thus produced through 
which the water is filtered. The amount of copper 
sulphate added is relatively small.—W. P. 8. 

Sewage ; Clearing vat for -. B. Schmidt, Dresden, 

Germany. U.S. Pat. 828,516, Ang. 14, 1906. 

See Eng. Pat. 24,402 of 1906 j this J., 1906,231.—T. F. B. 

French Patents. 

Wtder ; Proeett for the purification of -G. Lambert. 

Fr. Pat. 861,435, May 3, 1906. 

The water is treated with potassium permanganate, and 
then with a quantity of manganese sulphate sufficient to 
decompose the excess of permanganate. The precipitation 
is rendered more complete and is hastened by the subse¬ 
quent addition of a small quantity of sodium carbonate. 
After settling, the water may be either decanted or filtered 
from the precipitate.—W. P. S. 

Water, tewage, <ke. ; Apparatue for the purification of _. 

H. Rienaoh. Second Addition, dated Jan. 23, 1906, 
to Fr. Pat. 314,460, Sept. 24, IMl. (See this J., 1902. 
1064.) 

Means are provided by which the sedimentary matters, 
separated from the water by the yiparatus described in 
the original patent, are carried off by lateral condnite, 
-whilst the ffiiating substances are removed from the 
revolving plate by means of brushes which work anto- 
matioally.—W. P. S. 

Water; Process and plant for the ptrifieation of -. 

Grondel Frires. Fr. Pat. 363,078, Feb. 8,1906. Under 
Int. Conv., Dec. 9, 1906. 

The water to be purified is led into a oonduit where it is 
mixed with chemical reagents, such as lime, sodium 
carbonate, and aluminium sulphate, solutions of which 
txh contained in tanks placed above the oondnit. 
The treated water then passes into a second conduit 
extniding across the top of a series eemtttted 
settling tanks; over each tank is an opening in 
the oonduit vhioh aliows the water to ddl into 






sat 


• mtiokl cipe nuUag to tin bottom of tiie twfci 
•nd ptoTidM with pwoiotod , ndiatinf »na». Tho 
wotor, u it tilli down tho vorMool pip*. o»rrio» with it » 
oertoln ToluitM of 011 ) whioh aids In (ttfrins op o qoantit/ 
of mnd »t the bottom of the tank, multingIrom a previout 
treatment of a tankful of wato. Tho openingt 
to the vortie^ “• ptovidod with ralw*. When 
aedimentation baa taken plaoe, tho water ta dooantod 
from the tanka by meani of Sooting pipoe which oolleot 
the water at the anrfaoe, and carry it off through the 
bottom of the tanka. The rSagont tanka are provided 
with water and ateam euppliee, and an arrangement of 
trftv«11ing buokott ftllowt ^0 tediment to bo zomoved 
from the tanka when required.—W. P. 8. 

EMuenft; Method for the dietribution of eepio tank -• 

for ferf Hieing purpoeee. C. Harper. Fr. Pet. 308.297, 
Feb. 15, 1906. 

Tbi elHuont from the aeptic tank ia led into a covered 
chamber and Sowa, or ia pumped, thence into ordinary 
drain pipea aet in cultivated ground at a convenient depth 
below the aurfaoe, ao that the efBuent at once cornea into 


(C.)-mSmFECIANTS. 
EKOLiaH PatnsT. 


Bacteria tie Wood ond fi'eeuee ; Apparatve for deetr^- 

ing -, hy the inflitenee of carbon monoxide. B. H. 

Thwaite, London. Eng. Pat. 18,492,. Sept. 18, 1905. 

To deatroy tuberoule bacilli and other organiama in the 
blood, the patient ia treated with an atmoaphere containing 
about 0-4 per cent, by volume of carbon mtmoiide, the 
treatment being regulated ao aa to bo well within the aafety 
limit. The carbon monoxide generator oonaiata of a 
lined metallic furnace, in whioh a column of anthracite 
coal or charcoal ia maintained at a certain height, and 
meana for forcing or drawing a regulated quantity of air 
through tho aame. The gaa ieauing from the furnace le 
paaaed through Sltera and a cooling ^paratua, and it then 
ooUeoted in a balanced gaa-holder. Part of the air-eupply 
ia directed Into a aeoond holder, and both the volume of 
air admitted to the furnace and that leaving the aecond 
holder are regulated by valves actuated by the rising 
of the carbon monoxide ggs-holder. Tho air leaving the 
eeooud gae-holdor it mixed with a portion of the carbon 
monoxide, and the mixed gases are conducted to a chamber 
from whioh they are drawn off for use. Finely-divided 
carbon, produced by the incomplete combustion of a 
hydrocarbon gas, may be introduced into the mixture 
of carbon monoxide and air.—W. P. 8. 

Fbbsoh Paukt. 

Antieeptie; A new - Ifrom petroleum], and method 

of making the same. C. Trooquenet. Fr. Pat. 362,990, 
Feb. 5, 1900. 

Fossil, shells are heated to redness, then mixed with a 
specially prepared petroleum oil, and tho mixture distilled 
at a high temperature. The distillate forms the anti, 
septic claimed. Tho above-mentioned petroleum oil is 
obwned by emulsifying 6 litres of liqmd paraffin with 
1 litre of water containing from 60 to 80 jrms. of potassium 
chloride, calcium phosphate, and calcium malate. The 
cmultion is heated, strained through metaiUo gauze while 
boiling, and finally filtered.—W. F. 8. 

XIX.-PAPER. PASTEBOARD, &e. 

(CosWiMiad from page 826.) 

fibrn ond fiiroue maleriale for papermaking; Philip¬ 
pine — . 0. F. lUehmoad. P^pp. J. 8«i., lOOo, 

1,488-442. _. 

Tbs auttor has carried out expsrioimrts «i a semi" 
Industrial scale in (Bder t« test tlw euitafaility of vaiieos 
PUlip^BO Abro^natatials lor papnmaltiiig. 


.46a«d [Mantta faemp]. Jfii«Hsa«Ka-®i»oo»d»ia«J» 
m miXf t*k*o in tiSt tibboot tfom 

Uvart of ilM fetiobis Alter tb«o ribboni 
the bulk tJw 1161011 tbe outer thoa.^ oad tb6«irt aoat, 
(reproMUtmf tho greater portloa of the pleat) ronaam oi o 
fertlUior on the lands For lertiliting purwow » » 
euMoieat if tho juice of tiie plant (^0 per cent.) be wtumed 
to the tail, and the aoUd waete ia oapaWe of yieldlofl^ 
papermaking fibres. This waite, alter drying, wae 
under preeeure with 25 per eent. of eauitio eoda, ana 
yielded 20 per cent, of good paper*tmlp. ^“.f**®** 
abroui waste ia quite diatinct from the wholly fiwoui 
waete obtained in atripping and oloaninff the 
I fibres. Thii latter waste (maohine-etripped) when wuea 
with 25—30 per cent, of oauatio aoda, yielded 
cent, of pulp. Hand*atripped waste yielded 88—43 per 
cent, of pulp. Thia olaaa of pulp oonaumea i2^U 
cent, of bleaching powder, with a loaa of fi—7 p« 
of fibre substance. ^ mu u 

Plantaing M. sopieaiittwi, Tar. paradisioMo —'Tne baaeaaa 
and plantain fibres are inferior to abaca for oordage 
purposes, but yield a superior pulp, and the rwlutiTO 
of the fibres is more easily effected. The author.!^ pmy 
experimented with the cleaned textile filaments ^^**5 j 
from the outer strips of the plantain. Theae yieldea 
05 per cent, of pulp when boiled with 20 per cent. 01 
caustic soda. sj. 

Maguey [8iaal hemp], Agave con/tifa. The ftiam«ta 
are used for cordage, out the waste from the etrippmg 
and cleaning processes is available for paper-making. 
This waste, when boiled with lime without jwessure, 
yields a brown half-stuff with a loss of about 80 per 
of its weight. The product is not a p^per-^P/ja* 
merely a concentrated form of the taw matwnel* When 
boiled with 10 per cent, of caustic soda, calculated on 1^ 
original waste, it yields 31 per cent, of good pulp, alio 
oaiculated on the original material. The crude waete can 
be boiled with lime under pressure, aiding 66 per cent, 
of pulp for coarse brown papers. With 26 per owt. « 
caustic aoda, the crude waste gave 35 per cent of good 
paper pulp. 

Grasses.—Two important grasses are available in the 
Philippines for paper-making. 

Cagou {/mpeffida exaitata) is broad-leaved, end nows 
in dry districts, attaining a height of 2—4 ft. It oontaias 
60 per cent, of cellulose on the dry suUtaace as oompand 
witn esparto with 65 per cent. Under industrial conditions 
this grass yields 44—47 per cent, of pulp with 15—10 
per cent, of caustic soda. Lime is net suitable for the 
preparation of good pulp. The pulp consumed 16 p«r 
cent, of bleach with a loss of 5—6 per cent, in weight. 

TnidkiA> {8actharum sponloneum) is a coarse-jointea 
grass growing to a height of 6—10 ft. t it aprings in tura 
from stout underground root-stalks, and thrives beet in 
low-lying moi»t dwtriota. If ullowod to beoomo too dxj 
before outting. the node* huden nnd *re not eMily reeolvod. 
Boiled with 12-5 per cent, of onustio soda., it yielded 45*# 
per cent, of pulp, whioh bleeobed euily witii a «*- 
sumption of 5-7 pet cent, of bleach and a fOM of only 8-8 
per cent. 


Ih'mensioa, of Philippine paper fibree. 


Lenstta mm. 


Dlsmetei nun. 




Min. 

Mu. 

Aver. 

Vih. 

e-00 


£•46 

<h021 

0-QlT 

•f- 

7«80 

&-4» 

i'15 

0<0«8 

0-028 

O'M, 


2-S8 

1*00 

0>02« 

0-018 

0-015 

1*82 

0.00 

0*40 

0-021 

0-011 

0-006 

,-8S 

VB9 

0*80 

0-020 

0-016 

0*018 


-J. F. B- 

Pardment paper ; Action of we.ak alkalint eolutitm ep 

-. <rBarteoh. Papier.Zeit, 1906, 81 , 2547. 

'ntl autiior faaa found that ril^ly atkaUne eolnUou kav, 
a deteberioua dlwit on the meohaaieal propMee of wok. 
ment tweta. 8«p* of llw papw weio atyo]^ lor M 
hou^ & 1 oenit aototiont M KkUatt, oaronmloi 9d4rio 
aoda, tod potadh toap; they were um teiiioved, lod 
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dried in the air, without wuhins i flnoily they were thor- 
oB^y wuhed end dried. Detormioitione of the tmulle 
etren^h of the strijM, u compered with that of rimilar 
eteipB treated with water oniy, ehowed diminutions in the 
breakiiig length and breaking elongation, amounting in 
extreme eases to 31 pet oent. and 44 per cent, respectively. 

—J. F. B. 

CeBulotd. W. Witt. Z. angew. Cbem., 1806, 82, 1377— 
1887. 

Thb author has made investigations with a number of 
specimens of oelluloid and celluloid articles, as well as 
with oelluloid prepared by himself from stabilised nltro- 
oelluloee, for the pimpose of determining its liability to 
lotion and explosion. From the experimental rcsnlts 
oDtained, he concludes that celluloid of good quality is 
a comparatively insensitive substance, i^hocks, blows, 
ttotion, electric sparks, or heating to 100" C. neither 
iniite it nor cause it to explode. Some samples, however, 
decompose or ignite at such temperatures as may readily 
obtain in the nrighbourhood of eleotrio arc lamps or other 
sources of heat. This defectiveness may be due either to 
the use of unstable nitroeellulose in making the celluloid, 
or to the employment of too high a temperature in 
moulding or pressing it into the desired shapes. The 
author suggests that it may be necessary, in order to 
ensure the production of stahlc articles, to adopt in the 
oelhilold industry the precautionary methods prevailing 
in the mamifactnr* of nitro-explosives. Oelluloid which 
is liable to decompose at a comparatively low tempera, 
tore, may be detected by the following test: Od grm., in 
•mall jseoes, is placed in a strong, lightly-corked test- 
tube, and immersed in an oil-bath previously heated to 
100" C. The temperature of the hath is kept uniform 
by means of a stirrer, and is raised steadily at the rate of 
5" per minute, The point at which the sample fumes off 
is observed. Samples which do not decompose lielow 
160" C., when thus tested, may, in the author's opinion, be 
regarded as satisfactory; instances are quoted in which 
the deoorapoaition point was as low as 124° 0. Compact 
celluloid burns without explosion, but celluloid dust can 
be ignited by powerful eleotrio aparks, and can explode 
when ignited. The explosions which sometimes occur 
during fires in which celluloid goods are* involved, are 
most probably due to the gases given off by the burning 
material. Thus the author finds that when oellnloid 
is heated in absence of air, or with an insufiicient supply 
of air. the gases evolved are rich in carbon monoxide, 
methane, and hydrogen, and when mixed with widely 
varying proportions of air, form explosive mixtures. 
Burned with insufficient air, celluloid also evolves much 
nitrio oxide, end a little hydrocyanic acid. In fire-extin¬ 
guishing operations, the presence of tlieso three poisonous 
gases must not be lost sight of.—H. B. 


Ituandetcenee mantlet; New proeeta of manujaeluring 

-, ta whielt copper-ceffufosc it need ae fmurie^ W. 

Bruno. 11., page 840. 


Ekolish Patxnts. 

Peai-moeai Method and apporatne for mantcfaclure of 

half-stuff for millboard and paper from -. G. D. 

Bereaford, London. Eng. Fat. 23,748. Nov. 17, 1906. 

Son* of feeshly-ont peat moss are disintegrated in a 
“ devil," between fixed and rapidly revolving teeth. The 
material is then delivered into a store tank, in widch it is 
immersed in water. Thence it passes by means of con¬ 
veyors into a serice of washing tanks, and is oonduoted 
through the whole series against a oonnter-oarrent of 
water introduced at the discharge end. The waeUng 
tanks are provided with 'endleM bonds carrying stirriM 
rakes and soreens, wMoh pdah the moss along, with a 
combing and disentonglfnjr acthm, over tte perforated 
bottoms of the tanks. A disoharge-conveyor at the end 
oaf each took Utts riie nvoss jiito the next tank, and, in 
the process, riie'moss is passed between pairs of horisontal 
ftdittt placed between each pair o( tanks.—F. B. 


Paper ; Means for opplj/ing tt'se to -. J. Lockett and 

W. 3. Baker. Eng. Fat. 16,417, July 27, 1906. 

Sizi is applied in the form of a fine stream to the web of 
paper in the ooune of its mannfooture, the pdint of appli¬ 
cation being at the deliver side of the oouch-rolls, or at 
some point on the' “ wet felt.” The size is maintained 
at a constant level in a trough of V-shkped section, ar¬ 
ranged over the upper roll of what are known as the 
“ Buxbury ” rollers. At the point of the V there is an 
orifice extending the whole length of the trough, which 
can be opened or closed to any de.sired extent A atrip 
of felt extends from this orifice, and oonveys a thin layer 
of size to the upper “ Duxbury ” roll, which in its turn 
transfers it to the web of paper.—J. F. B. 

Absorbent materials, textiles, paper, or other lameUar 
materials ; Improved method for treating or imprey^ 

noting - with resins, fatty nr-ids, or the like. H. O. 

Brandt Eng. Fat. 23,787, 1806. V., page 845. 

Paper, pasteboard, cardboard, and the like; Process of 
producing highly brilliant transparent coatings on ——. 
Kraoraer und van Elsborg, Q. m. b. H.. and G. I^aemer, 
Cologne, Germany. Eng. Fat 26,201, Dec. 16, 1906. 
BniLUANT, transparent coatings arc proiluced by applying 
to paticr, card, &c., a suitable oollodion to whioh has been 
added a clilorhydrin and also a derivative of an aromatic 
aulphonic acid as specified in Eng. Pat 26,434 of 1809 
(this J., 1901, 62), tho pajier being suhse(]ucntly pressed 
for a time with hot, polished surfaces. 60 to 60 parts 
of diohlorhydrin and 260 to 350 parts of p-toluenesulpbo- 
chloride ore added to a solution of 100 parts of nitrooellu- 
lose in 460 parts of alcohol and 360 parts of acetone, and 
the mixture is applied to the paper.—T. F. B. 

Paper and card ,; Apparatus for impregnating - in a 

paper-making machine during tts manufacture. F. 
Dobler, Paris. Eng. Pat 4301, Feb. 21,'" 1906. 

Sbe Fr. Pat 369,930 ot 1906 ; this J., 1906, 44L—T. F. B. 

CdMote from vegetable - fibres; Manufacture of -. 

Sir W. Mather, Manchester. Eng. Pat. 8900, April 28, 
1905. 



Cblutposi is prepared from raw vegetableTfibroua 
materials by the chlorination process in an apparatus, 
workii^ in a continuous manner, m which ail the successive 
opWations are conducted without handling the material 
from start to finish. These operations consist of boding 
wtrii dilute alkali, woahiag, oooUng, imd partially drying 
tha.mateiial by tlm ootion of a .eamnt of air at a reduoed 
nnssme, chlwiimtinB th* moist fiffan, washing out tiro 
by-products ot ohlormation, boiling the chlorinated fibre 
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■with al^li, and finals washing the oeUnlose. The fibrous 
raw material s suitably packed in " vehicles *’ of resistant 
materia which can be wheeled from one treating apparatus 
to anothw, and which are divided intemally V wrtical 
wforaM partitions into a number of colls, m, (see Kgs.). 
I he vehicles are placed in connection with fixed oironlaterv 
systems providmg the reagents, junctions being eflfected 
at the top and bottom by the pipes, v, pi, p, with orifices 

O' ?»“»«« 

reagent—alkali, water, air, or chlorine gas—ui then 

w?* ’’““P’ “> in a vertical 

direction through the perforated distributing sieves, o, 
and through Ae masses of fibre in the oeUs, the ooirje 
•of the current being reversed from time to time. Bv 
providing a ‘ battery ” of circulating systems for each 
OMration, the whole opole of treatments can be effected 
with the complete utUioation of the chemicals emploved. 

—J. F. fi. 

■Cf^Biederi^ve, and proceat of making the some. G. 

S' 19.330, 

Sept. 25, 1905. 

Sm Ft. Pat. 358,079 of 1906; thU J., 1906,196.—T. F. B. 
CMoee enbMute. F. and A. van den Bosch, and 0. 

3211. 9. 

1900. Under Int. Conv., Feb. 10, 1905, 

Thb non-fibrous constituents of the cotton-seed husk 
are utilised in addition to the fibrous constituents as a 
substitute for cellulose in its various applications. The 
non-fibrous constituents are isolated by a series of treat¬ 
ments comprismg a treatment by a boiling dilute alkali 
solution, which extracts a useful rod colouring matter, 
followed by trMtments with bleaching powder solution, 
ddute Mids, and boiling alkali. The process may bo varied 
by oxidation treatments with permanganates followed bv 
sulphurous aoid, (See also this J., 1008, 776.)—J. F. B. 

Ufttid Statis Pamst. 

J>aper mb : .Apparatus for emoothing the - in pope,. 

moiaag C. Tittel, Gratwein, AustW 

Hungary. U.8. Pat. 828, U9, Aug. 7, 1906. 

•Sm Eng. Pat. 2796 of 1906 j this J., 1906, 776._T. F. B. 

FniifoB Patiots. 

Slrainert for paper-pnlv. P. BUlon. ft. Pat 868,279, 
Feb. 1*, 1906. 

Is flat-strainm of the type in <wUek the vibmtion i, 
ooBuniwatad to tfan central axie of the plate-oradle, 
•®PP6'**“8 the oradle 4M the oaBi.wheele are 
Snanlly naatia » angle ^eoe. In tide famation. theae 
coda ooniiRt of t«o porriom, the upper po^eBof^eiod 


retting on ^ lower potfim by maaea of an ertiooleted 
(mp-.ient The oop eddoh forme the upper end of. the 
po^ of the rod can be raieed^low^ oTa 
^ tl» height of ^e ora^h^ 

trouj^ It it olaimed Aat the adulated joint adtuatee 
the ihoek, and prevents the braakagea srhioh^tan oooar 
in the uauid fom of iod.-J. 

CsSkW; Manufae^rt of a suietenM rttttMing __ 

C. aaesson. ft. Pat 363,090, Feb, 8, 190tt 
A tuBSTAKO* renmbling celluloid is mannfaetured 
from mtn^Uulose by replying the whole or a portioB of 
the camphor usually employed by benaylidenTdi. ct 
mo^aceteMerio ester, prepared by the condeiitation 
of bentaldehyde, i^h aoetoacetio ester in pretence of 
.i"**®-. The nitrooeUulose, 6 kUos.lteteeated 
ro n,*™ “.“i”*.®;® bonxylidene compoind 

in 19 btres of alcohol, and the mass is rolled at a tei^e^ 
ture between 60° and 9{F C.—J. F. B. 

XX.—FOfS OHBHIOAL8, AMTAtiMifif , 
ESSENTIAL OILS. AMD EXTBAOM. 

{Coni%nu$d from page 827.) 

Phaiedue ^natutCyanogeneiic ametiluenit of _. 

Kohn-Abrest Compt rend., 1906, 148, 183—ISA 

Th* author has obtained from Poie it Java, Hariccts dc 
Jam, <9c., a roteurless orystalUne oyanogonedc ffte~.sHe 
melting at 13f-136» G, which on or^tamnlra^S 

at igy—134 c., 125°—129° C., and 118»—119° a roioeo- 
troy, and conteimng 8-3, 8'6, and 7'3 per cant of hyfe 
oyamo “I*!- They ue all hydrolysed by an ewma 
*“ »bioh is destro^ by boi4ig 

with water, but has its activity only pwtially imnd^ 
by being heated at 78° C.. or it 12^° ^f„ Wo wS 
This eniyme Affers from the emuisin of bitter ahnonda 
?? hydrogen peroxide is more vigorous, 
decomposes amy^ahn. Emuisin 
18 TOthout action on the Pots de Java gluoosidas. The 
author disputes the presence of acetone in his glucotides. 
and finds that, tlwy yield small quantities of ahmhcd when 

S *P*u D^tan and Henry 

C,#H„0,N! the author acoordinj^y n«ardt thS 
M naxtures, and considers that a large vsri^ of cyan^ 
genetic glucotides occurs in PAareoiu/iuiiatur.— E. F. A. 

(T-"? Piiioeporum unduioriim,' OoiMril«aii(s 
of the tBBCniud F. B PowmiLnATP T««ea rau"™* 
Soc. Trans., 1906. 89 . 1083-10^^ ' ^ 

teeJ. * hwhly-distiUed tperimen of oil 

Putoivonm umiidoiumfventenat, a 
Australia, where it is 
known m l^fave Laurel and “ Mook Oraiyre ** ■ 220 
kilM. of the frmt yielded 960 grms. of <h! ha^ a 
mf “'ai^ °hL “ A *“4resembUng that^ora^ 
Md ‘“hydrous sodium sulphi^, 

and filtered, the oil had the tp. gr. 0'8616 at 16°/ft° C 
and an optical rotation of -(-74° 4' in a 100 mm tnl»'’ 
alo^h^/^r”*’'. Tolume of 70 per com' 

hSm of PpWsium hydroxide for the neuter 

B^phurio acid, then extracted several times with a 6 m 
potassium hydroxide, and afterwn^ 
and^salSl***?’ anhydrous sodium tnlphate, 

the ^ ptesaure. Fraotiona^Trf 

the mstiUate failed to reveal the pretence of an olefisin 

aoOT* 19^ G at the ordinary nreHure. waa hvriimte^ 

^ PohMh, andtte roSdS^ X 

^ dried, waa distmsd nnder 69 maTwemSSi 
of Jum-VolalHa 

wwwm wMoh had prarfomklr baa| lypaiwhHj 

~3tM'alt 4 |m Tdlnary 
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creMon. Ths frietlaDt dif4tUlo« Maw 16^ C. u>d 
between 16S” end 169° 0.. eonJtoted of » nrintnie of 
d-|^nene end d-Umonene, whUet thet distilUng between 
IW end 160° 0!., npreeentlng by fer the lergM portion 
of the oil, eoneieted etmoet entirely of d-Umonene. The 
frectioiM 206°—21S° C. , end 216°—226° 0. eoneieted 
meinly of en oxyieneted oomponnd, end efter oxidetion 
with poteeeium biohroineto end eulphuric eoid, yielded e 
eomioerberone. C|gH,,ONs, melting et 174° C. The 
oxygeneted eompouno preeont in the oil, ie probebly en 
eleowl td tl»e fomiule, CjH^gO. From the fraction, 
868f—0. an optically inactiTB eeequiterpone wee 
iMjlated. txdling et iW” C., ep. gr. O-BIOO et 16°/16° 
0., » ^»l-eOSO. The ecide preeent in the oil in the 
fom of eetere ooneiat meinly of valeric acid together with 
voiy email amounte of ecide of a lower end a higher 
mobcnlar weight. The oonetituente of the oil identified 
lip to thd preeent are:—About 4 per cent, of d-pinene, 
about 76 per cent, of d-Umonene, email ijuantitiee of 
eetere of yelerio, formic, and other ecide, about 16 per cent, 
of an optioelly InectiTe eeaquiterpene, very email quantitiee 
of palmitic acid end an imdctermined phenol, and 
apparently, a trace of ealicylic acid.—A. 8. 

Bjfdrogen perozide ; Preeereotioa of mtdifdnal - 6y 

meant of todinm rUoride or cofetam eUoride. AlliUn. 
3. Pharm. Chim., 1006, 84, 162. 

SoniPN chloride and calcium chloride in the proportion 
of 1 per cent, ere found to bo more efficient ae preeervativee 
of medicinal hydrogen peroxide than pnoephoric or 
eulphuric acid in the proportion of 1 per millc. or 96 per 
cent, alcohol, 2 to 3 per cent. The rate of deoompoeition 
with the two firet-named ealte ie et Isaet ten timee elower, 
nnder like oondltlone, then with the other prceervetivee. 
They are, moreover, much leee objectionable, from 
^ therapeutic point of view.—J. 0, B. 

Coffetdaf precipitaiee ; IfoeAiitg of -, J. Duclaux, 

Oompt, rend., 1906, 148, 296—298. 

Is ie muntaioed by eome that colloidal precipitatee 
cannot be completely waehed, beoauee they form with 
the eahne eubetanoee accompanying them, compounds 
not decomposed by water. Nioolardot end Wvrouboff, 
for examme, consider thet the compound FogiOHlfl, 
rfx FciCle, Umits the possibility of removing chloride 
fmm colloidal ferric hydroxide. The author combats 
thla He has obtidned by dialysis a ferric hydroxide 
containing less than one-third of the amount of chloride 
implied by the above formula, and sees no reason why 
the removal of chloride should not be carried further. 
It ie, however, impossible praotioolly to remove the whole, 
beoauee of the extreme slowness of the process,—J. T, D. 

Sodivm’iMrfMrie iodide and barium^merourie iodide, A. 

Bnboln. Compt. rend., 1906, 148, 313—314. 
Tkbsx two compound iodides may be prepared ae follows: 
Sodium iodide and mercuric iodide arc dissolved alter- 
natoly in a small quantity of water until no more of the 
■ubstanoes are taken up (see this J., 1906, 988). After 
sta^ng for eome months in a di^ atmosphere, the 
solution at first deposits mercuric iodide, and afterwards, 
fiat cryatals which have a composition corresponding 
with the formula, 2NaI,HgI..4H,0. The crystals are 
extremely deliquescent, and their sp, gr. is about 3 at a 
temperature of 0° C. The author has obtained a now 
barlum-meronrio iodide by evaporating in a dry atmosphere 
during the hot summer months, a solution containing 
mercuric iodide and barium iodide, and having the com- 
pMtlon, barium. 12-48; meroiirt. 22-63; iodine, 61-68; 
and water, 18*34 per cent Urge flat crys^ w«w 
deposited. They bad the composition, BaXg,BgXe,6HsO, 
and a tp. gr. of about 4 at ff" C.—W. P. 8. 

Etiaun PanKTc. 

/mKm preparatkme Unm Jim Marntfemn ^ 

•MS ,-, H. E. ioudou. From Ikurbenfabg. 

ydtm. F. Bayer mad IStwifeld, Omnaiiy. Eng. 

8i^. J., 1904, 


Eeertae,- Manufadun at a Mm tab of —. O. B* 
EUia, London. From S. Henk, Danmtiadt, Omnany- 
Eng. Pat. 86,818, Dec. 88, 1908. 

SaaOer. Pat. 166,810 ot lSOS; tbit J,, 1808.448.—T. P. B. 

PotyMoramidinet and altid dernaUvei t^reof ,- Ifomi- 

faetnre of -. 3. Y. Jehneon, London. From the 

Badisehe AnOin und Soda Falnik, Ludwigabafen-on- 
Bhine, Osrmany.^ Eng. Pat. 10,288, May 1, 1906. 
Cbaix ie mode for the prbduotion of polyohloramidinea 
by the reduction of nitro-aoylaminopolyoUorbenxene, or 
an alkyl derivative thereof, the nitro-grouping being in 
the ortho position to the amino-groupmg. If ring for¬ 
mation does not take place during the reduction, the 
product may be heated, or treated wttii a dehydrating 
agent. Polychloramidinea produced in this way can be 
subsequently alkylated by the utual methods. The 
methods of preparation of the following are described. 
Ethenyltriohloramidine, m.pt. 286° C.; metbenyltei- 
ohloramidine, m.pt. 303°—3(M* C.; methylmetbenyl- 
trichloramidine, m.pt. 169°—180° C.; eth^athenyl- 
trichloramidine, m.pt. 116°—117* C.; ethenyltetra- 
oUoramidine; ethyletbenyltetraohloramidine, m.pt. 
149° C.; benzylethenyltetraohloramidine, m.pt. 176*— 
177* C.; benzenritriohroramidine, m.pt. 288°—289° C.; 
methylethenyltnohloramidine.—(See tmia J., 1906, 608). 

—F. Sbdv. 


Thorium ; Proeeti of obtaining -, ajrMeable for mating 

ineandeeoent lamp filamentt. The British Themeon- 
Heuston Co., Ltd., London. From the Qeneril Eleotrio 
Co. of Soheneotady, New York. Eng. Pat. 14,078, 
July 80, 1906. 

A COKTOCKD of thorium, in partioidar thorium dioxide, 
is heated in the vapour of sulphur monoohloride to bright 
redness, to form thorium tetrachloride (thus, 
Tb0)-l-2S|Cl.>>80i-l-3Sq-ThCl4), which remains behind 
when the siUpbur and sulphur dioxide pass off. It ia 
recommended to repeat the process on the rawdered fixed 
residue, to eliminate impurities. The thorium tefera- 
ohloride, which is in amalf white hygroscopic aryatats, ia 
heated, preferably mixed with a certain proptation of 
potassium chloride, in a steel oruoiUe, with an excess of 
sodium, in the vacuum furnace described ia U.8. Pat. 
786,636 of 1906 (this J., 1906, 446), and in Eng. Pat. 
20,809 of 1904 (this J., 1906,976). The gM formed during 
the heating is pumped out as it is fonuM. Towards the 
end of the reaction, the temperature is raised sufficiently 
to distil off the excess of alkali metal. The thorium 
remaining after the product is washed repeatedly with hot 
water, and ia treated with hot dilute nitne acid to remove 
thorium hydroxide. The thorium is then washed auc- 
oaesively with hot water, alcohol, and acetone, and ia dried- 

—E.S. 


UirrriD STsTa* PaMHis. 

Aliamine eiter (of aminobentoie aeideX F. Stoic and 
O. Komdfirfer, Auignon to Farbwerke Vorm. Ueiater, 
Luoina, und Briining, H6ohat on the Maine, Qennany. 
U.S. Pats. 828,070 and 828,071, Aug. 7, 1906. 

Sxa Eng. Pat. 17,162 of 1906 ; this J., 1906, 607.—T. F. B. 


Alkamintt [Aminoalooholt]t Process of making —. 

E. Fourneau, Faria. U.S. Pat. 828,846, Aug. 14, 1906. 
Bn Fr. Pat. 339,131 of 1903; this J., 1906, 48.—T. F. B. 


Fmkob PsTasm. 


AwiMO-ufcolofs and their dertvatives; Preparatibn o/ -—. 
3. 'Bousset, IVance. Fr. Fat. 861,471, Jfay IS, 1906. 


That patent Mates to the produotion el a- or -/S- 
aoMitiited amino teetiasy alnwota of tbs fatty Mriaa.. 
31 m jnpaiation of dl nMthy lasninadlphaiyt^aaol 

mSEs mttbad’^^^littaads JaHhMg^ 

to>*Mtsd Mth-BuwtiMhni<phmyt'.''in«iiMa. '^.-hfdro- 





«, utKi Gi* ikxt-^s.oisQmumB iO^'XKtt-^JcxK^isrvE^ &o. 


W?f' f ** ^ *iaino-»UM*oI b obtained, 

j™ by«ita nwthed «e eoJnWeto wetai, » 

ii||^. *.mricUmethyt. /KStaainiawr^ 

.mtaobntai«.tB(^)^^.ci(o,H,).oa:, i»a»it 6 r c. wSHIk 

»t 88 mm.; the hMtoeblaiide of ito benwqd derivetiee 
raelte »t 178* (X Ctaia b mede tor the imwoH ead ^ 
new prodnota obtained by lb __F. Ssnii. 

S exomelAjdenetotraffifM horaift; Prewfoiion of . 

Aot.-G«. f. Anilintobr., Oermeny. ft. Pet. 868,784, 

March 1, 1906. ■ 

ii made for the p^uotion of hezwnsthybnetetr. 

*'*?*^* Mtio& of ftQ Bilooholio or aqueous 

aoiution Of borb aotd on the baee. Or, the neoeeaary 
prtyrortli^ of hexamethybneamine and boric aoid may 
be mixed, and the product dried_P. Sbdn. 


vkmro Shiasw PaTipi*. 


XZL-^fHOTOCffiAraiO MATimiiAlS AMD 
raooEUES. 

{Contimted from page 9JI8.) , 

Light ; fhe ehemkal oetton of -. F. E. Menter. 

Phot. Corr., 1906, 48, '311; Chem.-Zeit., ' 1906, '80, 
Rep. 260. 

Tm au^or hay atpdied the produote obtained by the 
mteraotion of a number of ordanb oxidbing' add reducing 
agenta in preeenCe of l%ht. The action of light on dl-tbdo- 
aoetylone to particularly intereating, einot it caUaea 
•^ration of carbon according to the equation i 
3Cglj*Cjl^-eCe,-*B. J. S. 

Buoutii Parains. 

PholOgm^ie paperi; Proceee for making ——. I. 
HofiaOmmer, DQren, Germany. Eng. Pat. 2067 
Jan. 20,1908. * 

Sns First Addition to Fr. Pat. 367,463 of 1906 j following 
these.—T. F. B.’ > e 


PhoMrMhg ; Beneitive plate for colour —, B. J. B. 
MilU, London. From Soc. Anon, dee Plaques et Papists 
Pholographiquea A. Lumi&re et aet fib, Lvon-Mon- 
platoir. Prance. Eng. Pat. 9100, April 19, ItiOO. ' 

Ik Eng. Pata 22,986 and 28,718 of 1904 (this J., 1905, 
104 and 162), plates for colour photography are deacribed 
in whbh the spaces between the oOlouted partblea 
(between senaltbe film and support) are filled with a black 
powder. This filling to obybtad by the present inyentbn, 
which oonstots in coating the support with an adhesive 
layer, and applbng the oobuced particles as before, and 
then' bringbg the particles of starch to a suitable hygro- 
metne condition, thereby tbey can be submitted to direct 
preeeuxe oe4o toUiag, eo M to form » eoatog covering the 
entire suppoH, and to tohloh the lienaitlye fflm to apSied. 

. . , —T. F, B. 

Seproiuetton of pkturee ip aid ^ eattigUe aeUon. A. 6. 
ffioxam, Lomloa. From None Pbotographieche Gbs., 
Steglita, OemtaBy. Eng. Pat. 10,078, AprU 80, 1906.' 

Hynnoonir pet^ds, whbh ,playe an important part in 
?55**JP* P*®®essi to very ibWe to osnse damage j 
to semdts^ papers,^^ to adheye to noi^tiyes' and cause 


Photofttoplbi'fiawre? Proeeee far making —. I. 

, fla^fimwer, Bfittgi,. Germap^^ m S8g,8l% 
Aug. 14, 1906. ■ rr . 

Saa Pfriit 'A^tbn id ft. Fat. 367,463 U 1906 1 hdlswing 
lhes*.—T. F. 'B. 


^otlMa 

deo^^ote 

apimwtito 

i.MtatIvet 


FaBKOH PaXURB. 

efneomide ; Protett ^ praduelng ■ 
mloper]. -Aet-Oea. 1. Anilintohr. 


[Pkotographie dimloper]. AetJIeB. 1. AidUntata'. Ft, 
Pat. 361.449. May 8, 1906. 

EQrji(ouipni,aR proportions of }Munino{Aenal and 
' monoomoKiaoetainide are allowed to reaot in pteeenoe 
of sodium acetate, an alkali carbonate, or eimifar acid 
abeorbing agent ; the rmnlting p-hydraxypbeit|^glyclne- 
amide, when rebryatalllsed from water, has a mpt. of 
161°, U,. and. is aolnble in alcohol and e^er.. R to an 
dnerAetb phoijographib dsyoloper.'': beiag employed, aa 
acacribedlnl^g, m'98S7 of im (this J„ loSsi'dli). 


IkKlopmeSd of the latent phati>graphie image; Proeeta for 
the -rv, Aot.,Sbs, t Anuinlahiv ft. ftt. .361,4ol> 
„.8tay 9, 1903.. 

S»« Eng. Pat .9537 of 1906; this J., 1906, 234.—i F. B. 

PhotograpMe popere; Proette of making —ii. I. 
HoftsBrnmer. First and Second Addiuoni, dated 
Jan. 80,,1909, to Fr. Pat 867,483, Sept. 8 , im. 


Ths itost Addition detcrihee'how the proteotiye actiatt 
of the Intermediate layer Of' paper,' fto. (aea Sng, Pat 
17,808 Of 1906,; thto J., 1905, 1189) may Ise.mcreaeed by 
addition of further thin layew of paper or falafo.' The 
Second addition deale with the preparation of prints on 
h support composed of the substaaoe wbl^ to to co^tuta 
the intermodlate layer of the -final print the print bripw 
Subsnjfuootlj ntteebed'to the Support of chestper matemd 
■ -T.F.B.. 

■Papere; Pfocett for preparing vnUHai printing 
' Photooheroisohefahrit S. Btose '&m.b.M, Fr, Pat 
848,086, Feb; 6. 1906. . 

It Is stated that paper, card, and the Bke, ean be made 
very aenaitlye to light by treatment wi^ mineral arids 
or with aoiutiona of eertain salte, senriti-ve forms of 
IwdrooeQniose or idhroeellulaso tiring produced, the latter 
if nitrie acid has been emplc^. Pa]^ may be ImmaMd 
for a short timein solpburic acid (86°—66°) fl., thoronriilT 
washed, treated with dilute alkati, dried, and calendered 
A oonoentrsted solution of tine sulphate to said to give 
rimilar results.—T. F. B. ' . 


(Continusd from page 828.) 

Bafetg sxpbaivea; A etudg o/ From tiw Laboratory 
of the Dyaamit-Aktieo OeeeUsriiaft A. Kobe! mm 
Co„- Hamburg, Moidt. Sobnt; 1906 , M 6 * 8 — 6 J 0 . 

,A uamn number of eloaed-yesset measmementa w» 
easried out on various aosrden fa la . hemh ; epsriaw 
eoDiriraotod for Ugh desKitias of ohsege. The t«R^ ao 

sUM psedacta «f-de^pariitoii..iaetoSMd!ds«rito..aiSiW 
M ine^ fa the es^ mathIHie tocaiad, 

a dimtation <rf.^ hydiet^ and otohw maaMd«a 
TtoUies are Urea sbnsdna the heat evolved, dwTeUana aisd 
> fr^****; tow eUMMtod 


•toWto, 
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• Steadud raagMtsd at tin latonatloul Oongnti, BatUn. IMS. 


Xitroedlido*tDecompontion 
' R. C, ITwmer, Otwm. Soo. Xraiu., 1906, M, U89— 
li86. 

800 Kit.oa. of a gelatinisad nitrooellulow wer« stored in 
a magazine which waa maintained at a constant tempera, 
-tttie « 54-1° C. bv means of steam pt 3 M 8 , steam being sdso 
blown direotty into the chamber in order to supply enough 
moisture to facilitate bydrolyids of the nitric ester. Aftw 
iiS weeks, it was found that the tubea of nitrooelluloae 
were in many instances filled with a crntalUne deposit 
of ox^c acid. 100 kilos, of the ezplodye wme now 
Imated to SCf C- with an equal weight of water, and the 
solution Altered. The residue coasted of practically 
unaltered nitrocellulose. Tn the aqueous solution the 
presence of nitrous and nitric acids, ethyl nitrate and 
nitrite, excess of alaob(d, ammonia, and also formic, acetic, 
bu^iic, dihydtoxybatytio. oxaho, tartaric, isasaoohacinio, 
suid hydroxypyruTic adds, waa detected. In another 
portion of im aqueousj sttiution, after nentrahting, and 
dUtUUng oS the alcohol, the presence of fermentable 
cegbohjmatee wea deteoted by fermenting with yeset, 
when oarbon dioxide wee eyolred, and the residue gave 
the iodoform reaction.— A. S. 


-. 0. Silbenad and 

rane., 1606, M, 1183— 


J^atling acniosicss r Importt of —, into Qnat Britain, 
Kept, of H.U. Inspector of Explosives for 190S [T.B.] 
Tax imports of blasting exptoslTeseontafningnitreglycezin 
into Giimt Britain in 1906 amounted to S,^,4S6. lb., as 
agtdnst 3,344,728 lb. in 1604, an increase of about 44 per 
cent There were also imported in 1806 a totid of 
'378,736 lb. of Masting exploaives not oonteining nitro- 
glyi^n. Of the tow of 8,618,321 lb. of explosives 
imported in 1906, 2,883,267 lb., or about 82 pet cent, was 
;;e-axpDrted to other eounWea. The number of detonators 
imported doting the year totalled 28397dt00, as against 
15,^9,412 in 1904, an increase of about 88 per cent. 
Of the 1906 imports there was re-sxported 8,946,000. 

Photpiarnt f Dttettioa of vhit* —^ in match kmdt. 
^ ' C, Van Sqt XXfll.. pige 860. 

EsoiiSH PaiitxiB. 

^gplotiw* 7 ManmftKture of , H. 0. I,. Bloxam 
and the BSganito Explosives Syndicate, JM, Cape 
> Town. Eng. fat. SOOlC Feb, 7, 1906. 

DimrsoBntxma and ammmtinn edteate are fused and 
nixed together, and to the mixture a amaU quantity of 
MUHoidam oorbonste ia. added. The foBowiag 3 iiepw, 
tinsie have bemi found sattiddOcerM parto of natmontuB 
nitoato. 0<6 to 241 imtto '«(> nmmoniam earbixBatei^ and 
Vt .'porte. of diaitrabai»etiia>«9.,il<'8, - 

SofMoit*: ..^roeeiu.m4. for dMOfttg off md 

Et 


“ cord,” tiw explosive thus obtained ia placed in a specially 
eonetmoted chamber aurtonnded by a.,iaekat pt hot 
water. The vapour evolved is dowly pumped off end 
condeneed, special care being exetelMd to prevent the 
{ormation of “ blisters,” wUoh would Interfere with the 
ballistio properties of the exidoeive,—B. 3. S. 

'Qpneatton ! PtoOut lor imparting to - agrtaler 

intentitv of txphtlvt force, T. Beishoff, Moscow. 
Eng. Pat. 10,937, May 10, 1906. 

7m combustiim at guncotton is rendered more complete 


40 parte of ammonium nitrate, 1*7 parte of barium nitrate, 
17 parte of eodium nitrate, IS'S pa^ of strontium nitrate, 
end 26 parte of water by weight. Damp guncotton, 40 
parte (containing about 16 per cent, of water) is soaked in 
60 parts of the eolutlon, or dry guncotton fe used, and the 
teqniiite quantity of water added. In tiie case of com¬ 
pressed guncotton, sufficient solntimi is taken to fill all 
the pores, a rnoidi more powerful explosive being thus 
Obtatoed.—B. J. 8. 

TJwmD SiaTCS PxTSirT. 

Priming eompontion. K. W. Will, Qrnneweld, Berlin, 
Germany. 17.8. Fat. 827,768, Aug. 7, 1906. 

Tm use of a mlxtore of oertain specified proportions of 
tetranitrometbylanUine and msrenry fulminate is claimed. 

—B, 3, 8. 


Eiuafoa PhTinre. 


Pmeders t ProMit and apparatnt for eHminaUng bg 
eUttiUation the eetvent ntia in mating etnoMee* —, 
or thoH giving littk emote. W. MikMsky. Fr. Pat. 
363,619, Feb. 31, 1906. 

Su Eng. Pat. 3661 of 1906 1 preceding those.—T. F. B. 

XXm.—AMALTTIOAI. O HH aWHY. 

{Gontinued from page 830.) 

APPASATUS, *e. 

OtAibraHon of thermometore hsime 0° C .; Bern motked for 

the -. T. W. Biohards and F. O. Jaclmon. X 

' pkysik. Gbea., 1906, fW, »6S—366. 

undeemintifniad Vatnes lUm Ifveti jw ilul deprcsidtm 

tbermbmotor. By the’ '^uee 'it A Dttrtoi^ cettitfittmM 
valiie* Slav OMptometar eop be toadi^ «a^ 
The rno^M tmoitmUM M 
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IXOmAXIC—QVALITATIVJB. 

WookWtd., 1»06, 8. 867—871 ( 
666—608. Chem. Osati., 1906, % 888—859. 

^ w of photphorui nlpUdo, P*8i, in pltoe of wUte 
photphomt for the muniftotnre of mttoh beadi^ taflers 
from the dutdTWttn that thii oomponnd ^rei the 
M^berhoh retoHon for white phoephomt. It mty be 
^tbguiahed from the Utter, howeyer, by determUtne 
the temperetore at which it heoomet luminont. A teW® 
tube ooBtairang SflO mgrmi. of the eulpfaide doe. not 
beooDM lummout uatil a temperatoia abova 70® C, it 
atUi^, whaiM a tube oontai&mg 250 nsgtmg. of th« 
sulphide udth 0-M per cent of white phoapbwut become. 
lunuBo^ below W C A better method is to entraot 
the rabstanoe with carbon bisaiphide, evapomte the 
•rfoMon, and dwtil the reeidae with lead aeetato^^tim. 
Ihe photphoru. sulphide U deoompowd, and phot- 
phorewenw i. observed only if white photphoru. be 
?!?**?“?■ presence of turpentine Utertoes With 
the detection of white phosphorus in phosphorus sulphide. 
If, howeimr, at the point wherm in the Hitsohcrlich 
metho^ steam is introduced into the condenser, water be 
tuur Habermssm and Owrterrejoher. 

tto Jj, 1908, 189), O'* per cent of white phosphorus in 
phosphorus sulphide can be detected in presence of 4 per 
cent, of turmmtine. By extracting the SQbstanoe wlSi 
carbon tasiJphide, allowing the solution to evaporate 
in a dark chamber, and lightly rubbing the O'* 

pjr cent. « wait* pbosphonu in preaenoa of 4 por oent 
A . P®* wmt* in prcieno© of 6 par oent. 

of turpentines oaa be dateoted oy the eppeareaoA of 
phospboraeoanoa_^A. S. 

iNOSOANW^UANTITATIVXv 

mrk aM iu eonmenici hydrocJforic «««'• DtUrmiuotion 
B'»f O*taiei ohe«..zeit, 

Tk* ente remeeks that the Xnnge nittoffieter can be 
need f«r the detemiBation of imiifl quaotitiaa of nitric 

«,i^wroohie^«dd, jn»w,Kr!rf£,".jS^ 
th^trom^ MS ^ ^ ta^twiwitbpwetoSns- 

1*^. ai.Ol».W>tlior.,)i|>e hMhiMdI/gatte- 


an^ d^um aeveral metheds (iWs J„ 1905, «8) ter 

‘**^5'S^** ^ •*“* oond^ts the foSewisg 

metlwd^s^satiislactory. Ike cm (pwtia^ daoon. 
peeed^l ie ^ o< sU ehaken tHMi.a 1 seitk edMon 
in order to %«b the aMto^ 
i^the reaMna tiia oxygen dNibnitflMid 

llie vSHdity of steps te the reactions tovdtved lislid 
has been s^eoM sjo a^oareful ena mi tedtoB. The 
reaofionawrd^ te which idtrofo Bicokidfei te ^ 

^6 potalfli solution is SNOid-fKOHwKNOa+KNOfi- 
5* *■ ’^^™P°'*‘»“;<rfn>te»te4adtdWte W«»edtat^ 
resctiOT hive been sub^tted to ceretel muauimiMott and 
ote *o»nd to bo unity, at the e^nktioMeBM^ 

Ikis is, crty tbe case if thestdntidDVMtiiytdd 

atMoo ( if flowed to stand l<» a few mimrtMi the jw»^ 
“““newb owing to oXidOltim of the 
nltnte. The aptbor has found titat fat some triidi, sribont a 
1^ voltage (4000 volte) was used, the gsarinimili tbe 
elMtoo sro showed an exceM of nitrUe over aUtrila. No 
ejirfanation of tUi can he given, hnli It te 
P^ted oot teat, ^thmitobla emtditiaes, tee ytehi 4 
mtate cc^d probably be raised so as to be slmeet onoitti^' 
tativo.—C. E. r. ' 

■ I 

Sulfhur! DsfermiiMfioao/—iofroo. W.Schnlto. Stahl 
n. Eieen, 1006, M, 985—991. 

Tos author has conOnnad a statement of StetedHar's. 
m^e in 1898, that if iron be disaoivad in atretig hydro- 

AhlnMi/t ajaisl frlam ..lii Xac, __ .1 . o'* ■* 


M wy *» when £lnte iiiled« ui4 haaee ^ aaouMtts 

deterwation of the sulphur is poei^ without tht' 
troublerome ignition Of tbe evolved CMee In att'aifi'tete 
afaBMphoto, which is neoae^ White 4iato a<hl it ustd 
f(W the eoluto of the metaL The author^ method it as 
% sampW ate {dai^ M a fltelc 

tube (s^aWy prov^ triih a stop^). 


-T : , -rr« er, vtaaeauK fWAVa m WMA-aovsia 

oontaiuing idO c.c. of water, tee e5t tuba of iHkteh is hi 
turn connected with a term of ahaorpUon flack containing 
shout 88 0 , 0 . rf cadmium Matate solnUiM (38 gnutTM 
cadmium acetate, or 8 terns, of oadmiuiB aootate ted *0 
gems, of rao aoeteto, (Btedvad te *80 *.o. of water sMd 
860 C.O. of ideoial aoetei acid, and than mate up to a 
®f tha .Uj^hmuk dmeaiiya 
qutetides jrf 50 0 . 0 . each q( %dtoeUo(i« said (sm er., 
1'19) are ^vared upon tbeim. aazafiid^oa iaikaimi>tmt 
with a not too vidont evolution of tu (j—4 hteht4s per 
socond thiongh the waab-bottio), Whu tea avStim 
siaekens, a Bunsen burner with a lamiaous tema. 7 ««■ 
high, protected by a ohimney, is hi^^uaA^I^ 
mi^bout 6 cm. W it. W flateTw 


so dtet tee liqi^bods (ttho timtel-tap hehut c^iteed to 
avoid sociteotal tuckiag baok), ted ganw ooilitig U 
conUaued for about eig^ ndmiteo. Tte buxaw'fr^Mf 
moved to tte^wete'hotte, ted when tee water bWhk 
the step-oock between wssh-bdttla. aad fitek la 
site tee telling continued. When the eidmium aeietete 
solution is heated pcaetioaiiy to bndte te the eteiM^ 

fea^ te,ibeo entea*i.of'te» abse^lKTiS 
^'ht^'-stte^ .ettetem (I 'Mte aaiatelm' "Ifld'itMi 
dl tlW’'t^tiUmaed-''aab'teilid lS 0 "<tec« # eeasetemSS 




ihlma'ttteiv-i 
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Cl. xxm. mmtiMit ohsiosxrt. 




OmASIC-^UALITATIVE. 

BttiUr ; The PoUnekc metlKiA Jor the deiettioa of eoeoaraU 
oil i* —. 8. Rideal R. G. Haniioa. JUiidntt 
1906, SI, 254—S68. 

autbon have examined b; the Polenake method (thia 
J., 1904, 387) a number of pure £n^h butter*, a* wml a* 
butters of unknotm origin. Thejr find that the diatiUatei 
from pure butter* do not mve " sduble ’* and “ insoluble ” 
dgnres in strict ratio, but that, starting with a pure 
butter fat, the admixture of ooooanut oil causes the 
relative increase in the “ insoluble " figure to agree with 
Pblenske’S results. The figures obtamed, are given in 
tabular form, and ftom them curves have bera constructed, 
the “ Insoluble ” figures being plotted against the 
“ soluble." The English butters gave a curve Inng 
oonsiderab^ below wat for Polenske’s butters, whilst 
the our^ for the butters of unknown orig^, lay beiween 
the other two. Between the figures found oy the authors 
a^d those pf Polenske, there is sVtch a divergence that 
an apprebiable margin of possible adulteration may be 
inferred.—W. TJ 8. 


OBOANIO—QUANTITATIVE. 

Coale and lignitee ; DrtermiruUion of volatile eomiuelPde 
matter in -r-r—,. E. E. Somerm^. J. Amer, Chem. 

- Boo., 190fi. 28, IflOii—1013. , 

iViTK sfliue samples of lignite the author hat found H 
to, be impossible to obtain dosely-agreeibg duplicate 
results when using tire method recommended in the 
Report of the Committee on Coal Analysis appointed by 
the Amuncau Chemical Botiety, for the detwniination 
of volatile combustible matter (see this J., 1888, 808). 
The results of a considerable number of experiments, 
ohtrled but with a view of explaining these diaorepancies, 
s)iow that the value obtained fur v^Ule matter in coal 
is affected to an important degree by the method of 
heating the sample, by the fineness of the pulverisation, 
and by the amount of loosely held moisture present. 
In bituminous coals these differences do not oxoced 
3 or 4 per cent, and appear to be due entirely to the 
different' breaking up of the hydrocarbon compounds 
under Varying nonnitions of heating, fineness of the sample, 
and amount of moisture present In the case of lignites, 
yrhere the dtffertnoe between dn^oate detemunatiosis 
may be as high as 25 pw cent., it is due largely to the 
ftieehanioal loss in the sai^te during the rapid expulsion 
of the volatile matter. Finer ground samples give a 
somedliat lower amount of volatile matter than do 
coarser samples. Whilst the official method may be 
taken as giving correct results in oases where mechanical 
Ibss cannot be shown, it does not necessarily give a result 
approximating very closely the volatile mattor as given 
off when the coal is burnt under a steam-boiler, where the 
eonditiong more nearto resemble a method described by 
the author, in which the coal is subjected to a preliminary 
heating at a low temperature bnom being heated as 
recommended in the official method. It is considered 
cMrable that the latter method be modified in wder to 
Invent meobanloal loss in the oaae of Ugnites,—W. P. 8. 


{<n ccvsaf^; Dstermtnatioa of ——. 

■ B. Qsohwendner. ' <^m..Zeit„ 1906, >0, 761—763. 

Tm abthor prapswe* tim following sl<n]dlfied method for 
tha determination of itsueh in. cenals: 5—7-6 arms, of 
mealim plaoed in a 50 o-o. measarlog flaA tigiethn witii 
8S-r30 out. of acidified bciae, am the mixture is 
themtigfaly shaken until the meal is uniformly suspendea 
la the utt<fi<h The acid btiSB is pcepated by ffinrdving 
100 arms, of salt is 400 .a.u. oit.wMat and uAfou to the 
eelutioa 60 me. Of 21 pto’«*««. J>yidto«WW«A<^ ^ 
fteiik .is 'tiien MtaeiMd'to^. talM o o tMi ensi i i g aollli 
h to to d in a eateium cUoi^ botti iW?—1188 CL] 

for -U 'fotof.:. Ait'ihe end <| tiifo .time f> o.o,4('l)Mfo iw 
aoefoto .sotutisn w)s,.*ffil«il>'#a ewtento of! tie ii«ik mu 


aa(d«d;'^aad'ifffiuted to the laatir. An eneei of water 
ntrespoadhig to the vahsme of ^the nadlMohred residue 
is addM, vie,, in the case of malx«.fi<MS, 0*1 ob. per 6 grms. 
of flour, ,(nhe solution is then ffitem abd polarised. 
The polsAuition value is calculated as dextrose, and the 
result xOO gives the quantity of stanh. BeasonaUe 
vacation* in the concentration and time of heating have 
no influence on the Maotts, but it ia not advisimle to 
hydrolyse solutions oontaining mwe than 20 per cent, 
m me^ The resutta are lower than tboaa obmned by 
the high-pressure oonversioh metitod, hut afightly highM 
than those found by the diastase method, in which traces 
of stareh remain unconverted. The author haa only 
investigated the method folly for the valuation of maire; 
tile analysis Is effected with the minimum expenditure of 
time and trouble,—J. F. B. . 


FemenfoWe matter m grain; Determinxaim of -. 

Boidin and de LavaUAe. BUU. Assoc. Chim. Buor. et 

Dist., 1906, 88. 1383—1384. 

Thi principal oansea of error in stareh detertninations by 
chemical methods are; I. Non-fernientable bodies are 
itokoned as starch ) 8, During the acid hydrolvsis of the 
dextrin a portion of the aUorose is destroyed. Tbe anthors 
suggest the following method, a process of determioation 
by means of fermentation :—The whole pr ground grain 
ik boiled with an organfp or minertd acid under a low 
pressure for a very short time (until the starch is 
uqnefied). The pasty solution thus obtained is trans- 
fwred to a flask, the neck of the latter Is closed with a 
ootton-wbol plug, and the whefie steiillaed. . After cooling, 
the acid is neutralised with sterilised ohalk, the neutrslisra 
solution then beinotreated with a saccharifying mucedina 
and pure yeast. This method, which is an exact copy 
of the oommercial amylo process, possesses the following 
advantages ;— 

I. The inclusion of non-femwntable substances snob as 
the pentoses ta fermentable matter, is avoided, 

.2. By the use of mucedinie in an asuptio medifo^-a 
fermented solution is obtained which contains nsttiier 
reducing sugar nor starch. 

3. Nearly the theontioai yield is obtained. 

4. Analytical details msy be modified to any degree, 
HO that iu the majority of cases the yield on the large 
scale may be ooloolated, thus rendeniw it possible to 
detect soy faults in the manufacture.—I,. £. 


Malir, acid and otherAxed and*; Determination of —— 
in fruit juieee. W. Mestresat Dompt rend.. 1906, 
148. 185—186. 

Thx method is based on the insolnbility of barium malate, 
tartrate, and snooinate in 75 per cent, alcohol. A known 
volume of the fruit juice ia neutralised with barium 
hydroxide, a few drop of 3 per cent, acetic aoid added, the 
whale conoentrated in vacuo, 2 om. of a 30 per oent. bprium 
acetate added and em^h alcohol to bring the alcohol orm. 
tent to 80 pet oent The precipitate contain* the barium 
salts of the acids, also the gums, pectins, albuminoid*, and 
tannins; whilst tiie clear Isolation eOntidns the sugar, 
olyoerol, sotubl* barium sidts, and" other aufaatam^ 
The precipitate hgs enongh aul^ncto add added to it 
to deooapose the barium salts; ilong with 10—18 «.«. of 
■water, and the whde is made up to lOO vja. wfokUloOhd, 
when the gusu, peotins, aod dbmnineids are predpitoted. 
BIghty 0 . 0 . of the 'fflfoced Mqnid ate. taken; iMtossium 
.^URide and aoowte added, arid the wdlama made up to 
.loo o.e. wHh'watea, wffietaby ;^fwkal4 tif the twtario 
add ia pneipitatad. From iM fiUnto tbeMrium taalato 
and auednate aro luadpttafod aa above; diaaolvad in 

Si 

tiijlttiW'by ottaiittda. t^' 'i ^ ni i i^ ai mt sb'.«>i aalntiioa 
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IXOmAXIC—QVALITATIVJB. 

WookWtd., 1»06, 8. 867—871 ( 
666—608. Chem. Osati., 1906, % 888—859. 

^ w of photphorui nlpUdo, P*8i, in pltoe of wUte 
photphomt for the muniftotnre of mttoh beadi^ taflers 
from the dutdTWttn that thii oomponnd ^rei the 
M^berhoh retoHon for white phoephomt. It mty be 
^tbguiahed from the Utter, howeyer, by determUtne 
the temperetore at which it heoomet luminont. A teW® 
tube ooBtairang SflO mgrmi. of the eulpfaide doe. not 
beooDM lummout uatil a temperatoia abova 70® C, it 
atUi^, whaiM a tube oontai&mg 250 nsgtmg. of th« 
sulphide udth 0-M per cent of white phoapbwut become. 
lunuBo^ below W C A better method is to entraot 
the rabstanoe with carbon bisaiphide, evapomte the 
•rfoMon, and dwtil the reeidae with lead aeetato^^tim. 
Ihe photphoru. sulphide U deoompowd, and phot- 
phorewenw i. observed only if white photphoru. be 
?!?**?“?■ presence of turpentine Utertoes With 
the detection of white phosphorus in phosphorus sulphide. 
If, howeimr, at the point wherm in the Hitsohcrlich 
metho^ steam is introduced into the condenser, water be 
tuur Habermssm and Owrterrejoher. 

tto Jj, 1908, 189), O'* per cent of white phosphorus in 
phosphorus sulphide can be detected in presence of 4 per 
cent, of turmmtine. By extracting the SQbstanoe wlSi 
carbon tasiJphide, allowing the solution to evaporate 
in a dark chamber, and lightly rubbing the O'* 

pjr cent. « wait* pbosphonu in preaenoa of 4 por oent 
A . P®* wmt* in prcieno© of 6 par oent. 

of turpentines oaa be dateoted oy the eppeareaoA of 
phospboraeoanoa_^A. S. 

iNOSOANW^UANTITATIVXv 

mrk aM iu eonmenici hydrocJforic «««'• DtUrmiuotion 
B'»f O*taiei ohe«..zeit, 

Tk* ente remeeks that the Xnnge nittoffieter can be 
need f«r the detemiBation of imiifl quaotitiaa of nitric 

«,i^wroohie^«dd, jn»w,Kr!rf£,".jS^ 
th^trom^ MS ^ ^ ta^twiwitbpwetoSns- 

1*^. ai.Ol».W>tlior.,)i|>e hMhiMdI/gatte- 


an^ d^um aeveral metheds (iWs J„ 1905, «8) ter 

‘**^ 5 'S^** ^ •*“* oond^ts the foSewisg 

metlwd^s^satiislactory. Ike cm (pwtia^ daoon. 
peeed^l ie ^ o< sU ehaken tHMi.a 1 seitk edMon 
in order to %«b the aMto^ 
i^the reaMna tiia oxygen dNibnitflMid 

llie vSHdity of steps te the reactions tovdtved lislid 
has been s^eoM sjo a^oareful ena mi tedtoB. The 
reaofionawrd^ te which idtrofo Bicokidfei te ^ 

^6 potalfli solution is SNOid-fKOHwKNOa+KNOfi- 
5* *■ ’^^™P°'*‘»“;<rfn>te»te4adtdWte W«»edtat^ 
resctiOT hive been sub^tted to ceretel muauimiMott and 
ote *o»nd to bo unity, at the e^nktioMeBM^ 

Ikis is, crty tbe case if thestdntidDVMtiiytdd 

atMoo ( if flowed to stand l<» a few mimrtMi the jw»^ 
“““newb owing to oXidOltim of the 
nltnte. The aptbor has found titat fat some triidi, sribont a 
1^ voltage (4000 volte) was used, the gsarinimili tbe 
elMtoo sro showed an exceM of nitrUe over aUtrila. No 
ejirfanation of tUi can he given, hnli It te 
P^ted oot teat, ^thmitobla emtditiaes, tee ytehi 4 
mtate cc^d probably be raised so as to be slmeet onoitti^' 
tativo.—C. E. r. ' 

■ I 

Sulfhur! DsfermiiMfioao/—iofroo. W.Schnlto. Stahl 
n. Eieen, 1006, M, 985—991. 

Tos author has conOnnad a statement of StetedHar's. 
m^e in 1898, that if iron be disaoivad in atretig hydro- 

AhlnMi/t ajaisl frlam ..lii Xac, __ .1 . o'* ■* 


M wy *» when £lnte iiiled« ui4 haaee ^ aaouMtts 

deterwation of the sulphur is poei^ without tht' 
troublerome ignition Of tbe evolved CMee In att'aifi'tete 
afaBMphoto, which is neoae^ White 4iato a<hl it ustd 
f(W the eoluto of the metaL The author^ method it as 
% sampW ate {dai^ M a fltelc 

tube (s^aWy prov^ triih a stop^). 


-T : , -rr« er, vtaaeauK fWAVa m WMA-aovsia 

oontaiuing idO c.c. of water, tee e5t tuba of iHkteh is hi 
turn connected with a term of ahaorpUon flack containing 
shout 88 0 , 0 . rf cadmium Matate solnUiM (38 gnutTM 
cadmium acetate, or 8 terns, of oadmiuiB aootate ted *0 
gems, of rao aoeteto, (Btedvad te *80 *.o. of water sMd 
860 C.O. of ideoial aoetei acid, and than mate up to a 
®f tha .Uj^hmuk dmeaiiya 
qutetides jrf 50 0 . 0 . each q( %dtoeUo(i« said (sm er., 
1'19) are ^vared upon tbeim. aazafiid^oa iaikaimi>tmt 
with a not too vidont evolution of tu (j—4 hteht4s per 
socond thiongh the waab-bottio), Whu tea avStim 
siaekens, a Bunsen burner with a lamiaous tema. 7 ««■ 
high, protected by a ohimney, is hi^^uaA^I^ 
mi^bout 6 cm. W it. W flateTw 


so dtet tee liqi^bods (ttho timtel-tap hehut c^iteed to 
avoid sociteotal tuckiag baok), ted ganw ooilitig U 
conUaued for about eig^ ndmiteo. Tte buxaw'fr^Mf 
moved to tte^wete'hotte, ted when tee water bWhk 
the step-oock between wssh-bdttla. aad fitek la 
site tee telling continued. When the eidmium aeietete 
solution is heated pcaetioaiiy to bndte te the eteiM^ 

fea^ te,ibeo entea*i.of'te» abse^lKTiS 
^'ht^'-stte^ .ettetem (I 'Mte aaiatelm' "Ifld'itMi 
dl tlW’'t^tiUmaed-''aab'teilid lS 0 "<tec« # eeasetemSS 




ihlma'ttteiv-i 




(>) TtMe utlelM (onnerty pkid tlu the doty oh^lWcohol »t the (ft i 
»te ol 4'M tUe pet Idle. ‘ ^ m < 

(*) So dlatiacUon le made between pore end impure Sth ollt (>■) 
oodet the e M i i jt t jtow. ' (») 

(•) M eoger of 4iM-il^eltM. ■ 

m Ot tmt deii. tnpetioi to Ho. to SutcK itandetd In oolour. (**) 


Ate ot ao«t. too kUoi. . 
tlenttpMOUIoi. etlwi 


■ wfilokw 


(f) Of Itat deii. tnpnioi to Ho. to SutcK itandetd In oolour. (**) fufitSd penHIn. 

(») Ot lecond clem. (W)’153f»pflMble to ptr^. 

(•) Uquld eontatataig to per cent, or mote at eoetio ecld. vttMnud " rate at 4 Uie la eataU 

(>) Oryitalllaed. 

Obiboi ; TABm MootnoetEoiis in-. 

Bi. of Trade J., A*g. 16, 1906. 

[Notx.—A dditiona to the Turift ere {irinted in itolae type.] 


plimdUe to par^Uorida ot tta, tor wKleb 0 " ooa* 



New Books. 

A IjsT or OmotAi. Chsmicai. AproisTtiiNTs hxld in 
GBXAT BbITAIN and InELAND, IN INDIA AND THN CoLn- 
NINS. Compdlod by direction ot the Council of the Inati- 
tnte of Cbemiatry, end under the anperriaion of the 
Prooee^ga Committee, by Riohabd B. Pilchib 
(Follow of the Chartered Inatitute of Secreteries), Regia- 
trar end Becrotery of the Inatitute of Chomietry. June, 
1(KW. The Inatitute of Chemiatry of Greet Britain 
e^ Ireland, 30, Bloomabnry Square, lamdon, W.C. 
Price, 2a. net. Poat free, 2a. 3d. 

6 to volume, containing 123 pngea of aubjeot matter, the 
table of oontenta at the beginning aerving all the purpoaee 
of index. The object of the publication ia atated to be 
“ to provide and maintain a hat of official appointmenta 
which ere held by profeaaional ohemiata, and profeaaom 
end teachere of onemiatry." The fiat ia arranged in two 
main diviaiona;—The firat contains appomtmente under 
the verioua departmenta of State, and profeaaional and 
teaching appointments in Great Britain and Ireland ; the 
eeeond containing appointmenta in the Umpire of India, 
*the Dominion of Canada, the Commonwealth of Australia, 
end the British Colonies and Froteotoratee, including New 
Zealand. The work ends with an Appendix, devoted to 
Chemical Societies and Institutions. It ia stated that 
“ ^gfteatlons which may increase the uaefulneaa of the 
list Ml he welcomed, and should be addressed to the 
Registrar." 

LIHBBDOK DIB ANOBOANiaCBIN CUXHIE. Vcui Dr. H. 


taken as indexed by meana of the table of contents 
at the beginning of the work. The matter is thus 
classified:— Pabt I. Pboobssxs with thi MiBOtj»y 
Cathodi. (i) Theory of the Bleotrolysia of Alkali Chlorides 
with the meroury Cathode ; (ii) Practical Difficulties, Ac.; 
(iii) Deacription of the Patented Prooeasea ; (iv) Historical; 
(v) Coats of Preparation, &c. Pabt II. Pmobssbs with 
tdsid Mxtallio Cathodxs. (i) General; (ii) Practical 
Difficulties; (iii) The Patented I^ocesses j (iv) Results. , 


LioTtnai Notis on Chimistbt fon Dental Stcdints, 
INOLVDINO DIKTAL CHBMISTBV OF ALLOYS, AmaLOAMS, 
*0. SdoH TOBTIONS OF OeuanIO AND FrYB1UI.OOICAL 

Chxmistby as havi Pbactical bbabino on thi 
Sotmict of Dektistby, Inoboanio Qualitattve 
Analysis, &o., and the Chemical Examination of 
Ubine and Saliva. B,v H. Cablton SaniH, Ph.G., 
lecturer on Physiological CSiomiBtrv at Harvard 
University Dental School, Ac. John Wiley and Sons, 
New York. 1906. Price 10s. 6d. Chapman and Hall, 
Ltd., London. 

Bvo volume, containing 280 pages of subjeot-matter, 
6 further pagM of appendix, and the alphabetical index, 
followed by nine piatn of microscopic figures. The work 
is illustrated further by 21 engravings. 

Part II. of the work deals with the subiact of Dental 
Mitallvboy, and ia sub-divided into I. The Metals. 
II. Alloys. HI. Amalgams. IV. Dented Cement. 
V. Solders and Fusible Metals. VI. Recovery of Residue. 


Ebdmann. Director des Anorg. Cbem. Inatituts der 
konigl. tech. Hochachule xu Berlin. 4to Auflage. 
Friedrich Vieweg und Sohn’s Verlagsbuchhandlung. 


• Braunschweig, 1908. Price ISM., or bound, 16M. or 
' 17M. 

8vo volume, containing 744 pages of matter, with 303 
illnstcations, 98 tables, a calculationa table, and 7 coloured 
taUss (spectra). There are indexes of subjects and of 
authors. The matter is classified in the fMlowing groups ; 
—I. Iktbodvotion to Chemistby. II. The Metal¬ 
loids, general properties and distribution, (i) Chief 
Gases; (ii) Race Gases; (iii) Air; (iv) Sulphur Group ; 
(v) Halogens; (vi) Fhoaphoms Group; (vii) Carbon 


containing Osmium, Ruthenium and Tellnriuro. IV. 
Genebal Matteb on the Pbopebtiis of the Elements 

AND THEU OOMFODNDS, 

ELBETEOLYTtSQXB ALEAUCHLOnDEIBLEOtlNO MIT NL 6 s- 
aiaiN Mitalucathoden. (Monographlen Sbor atw- 
wandte Elcktrookemle.) Von Dr. R. Lvetott. Wil¬ 
helm Knapp's Veriag. llslls a. &, 1606. IMpe 811. 
8 fo voluist, oontaiMlng tOt pagss ^ sdt^cot^diUHc, sM 
an gj^bs^i i&dcx ot ns m ss (to snhM* 


MoDBEN fAMEElOAN] SOAFM, CANDLES, AND GLYOIBIN. A 
PractloM Manual of Modern Methods of Utilisation of 
Fats and Oils in the Manufaotnre of Soap and Candles, 
and of the Recovery of Glycerin. By Leebibt Lloyd 
Lambobn. D. van Nostrand Co., 23, Murray and 27, 
Warren Streets, Now York. Crosby, Lockwood and 
Sons, 7, Stationers* Hall Court, Ludgatc Hill, Ikmdon, 
E.C. 1906. Price 30s. net. 

Labob 6vo volume, eontaining 668 pages of subjeot- 
matter, followed by an appenmx with tables, filUng 16 
pages, and the alphabetical index. There ace 226 ulus- 
trations. The text ia sub-divided as followsI. The 
Sosp Industry. U. sod III. Raw Materials of Soap 
Manu f acture. IV. Bleaching and Purifloation Soa{^ 
Stock. V. Obemioal Chacacteristiaa of Sttsp-stock and 
their Behaviour towards Ssponifyiiig Agimts. VL 
Mechaniosl Equipment ot thn Sosp Factory. VH. Odd 
l^pccM sod Bsmi-hoasd Soap. VHl Orainsd Sqap- 
IK. Ssttisd Botinsd Soap. X. lOUcd Soap £s^ 
Roah^, Soap, Sharing Sow Msdioated Soam .Xi,. 
^ XHc-mUiif .Soai^ 
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Journal and Patent Uteratura. 


L—OeDenI Plant, Appuatoi and Haabinery 873 

n.—Fad, Qaa, and Uid^t .. 878 

lU.—Daotraotiva IHatiUatioii, Tbr Prodaota, 

Fatrdaum, and Minaral WaxM . 878 

IV.—Odouibig Hattmi and Cyaatub. 880 

■ V.—Preparing, Blaaobln*, Pyotog, printing 

and Finbbing IbxtUaa, Vurna, and Filina ,880 
VL—Oohniring Wood, Paper, Inotiier, Im. .. 881 
VU—Aoida, AUoUia, and Sdta, and Hon. 

KetaQIe Elamenia 881 

VUL—Olaaa, Fbttorjr, and Enamda.. 885 

IX—BoQding Uateriola, Qaya, Kortan, and 

Oameata .. 885 

X—Metaanrgjr. gga 

XI.—BaetrO'Oiamiatry and 8!lBntwi.lf«t«llmgy 890 
XU—Fatty OSa, late, Wazea, andSoopl.,,,.. 80S 


Xni-Pktnanla ^ P^, Baajna,. Vtailako*.^ 

-rrtr *7®'* *"^*®**'>**^'*«• -V —M-.-. S** 

XIV.—ISanning: Laadmt Olne, Siaa, BMm i- 

«d Hm ( laa^ wd SobatitdM ..,. *««« 
^ XV.—IJanurea, *u. ggy 

XVI.—Bngar, Stoidi, Chini, he ..i ,898 

^L-Brawtag, Winaa. %«tv to, ,«8o 

XVItt—Foodai^Sabltrtlon i Wato KaiAMitoBt 

and Dioinbotanta ..gog 

XIX.— Papw, Paateboard, CWluloaa, OaUidoid, to 90S 

awl Bxbraota . gOg 

XXI.-Phirtograptoi Kateriab and Prootaaa* . . »10 

xxn.—Sx{doalTea, Uatohaa, to . 810 

XXnL—toalytioal OhaidatiiV.... gi j 

XXIV.—Seteitiao and’Uaphniori Noto......,,.*, 918 


PAf wie Sncmeaiioa) may baobtalnad bypaattf mnUttneoaialloia:— 

FmwS.—^b. U a aaoh, to Bdia ri Ola., M, Boa to rnaaO'BoaeiwR. ftola («•■). j !i ■; 


Offldal HotloM. 

OOUXOtllGAnONB. 

Autboti of oomanmioattona read before tbo (boieiy, or 
any of toJLoeol BeotkiiiB, oie reoMatad to tato aoRea tbit 
lu^ Sito « of tiiB I^lawa ^ Soaiaty haa the rl^ of 
pri^ty ct poblioation lor three montha of oBanob puent. 
litoingenwnt of tbia Bye-law tenden papota SaHo to be 
rejeotad ^ the PaUieatian aoinmi^, .or ioadarad to be 
abtoaoM to the Jdomal, in wbleh aata no Otolfato eao 
be fambdted to tba aatinc. 

MKJSirNIAI. IXBBX, MtolSW. 

A Into! to the tot toirtaea rolanaa of the 

J<wto ( 18 ^ 189 ^ a tonnw of 880 pofa; waa pub. 
U|M te m» t a bw ai^ of tUi aiaSl^ priee 
10 a Aaeoa!Ddaid«Nne, oiabnoi]wthape^U 90 —toUL 
ia now bi (wpaaMioii^ and wffl^ leato to priatogte 
1901 . Jtwttaootaia bothano^eotauandM* i 
nom po(toi 4 ,aad wffl bo a aolnsw of abent 900 
li Jp Jpwaal. Ai. tka nun' 


¥« warAi^i" dh' ini 
>** i Tl, Win^, bnk,' 


MmvWWfOr* t * . v . 

^"‘UjSiar ***' Oot-. 

Hi Oib^ adad, 

■ ■^Oa ntoMHa» Bt' ';Oa«fahi(iiVV Uniat. 






















87S-* 


{Bevt.», im. 


Oo., i4ewi«bitfg, Al*,, uTS.A. 

Prinoeu Roftdt Ftnabury Park, N. 

Page, E. P,, l/o Heath Street ( 81, BCarket Street, Stour¬ 
bridge. 

0. A, I/o Imding, N.jr.! Wiwhbum, Wis., 

l’own«y,- W. fii “Fn l/o 8tMud Greon; 10, AI«x«Mira< 
Vniaa, Finabury Park, N. 

Sohol^ (leo. R<; ^ communioatioiMi to D6p6t GC'O^al 
u(t l4 Liebig's Extrket of Meat Co., Antwerp, 
Belgium. 

Rheiwtone. W. A F.B.8., l/o St. Vippent Kpokei 40,, 
-Ro**!. Cimton„BK*toL,;, . * ' , 

Turnbull, R. H., l/o Suiyrm; c/o MoAndrow aud Forbos 
■Co.. Camden, N.J., U.S.A. 

Twiijar, a F., I/O AbWsttiet i Jib. Futrtax Eoad. iWby. 
"'Ub^ i 38. Oelkield Hoad, aapton, . 

8 iegmund«hof; mbwoBohonalloo, 
JO, Westend boi Berlin* 

Wr*mpelraeior.r.J.,l/<iKm5^pn Street; mS, Piedmont 
Aronoe, Berkeley, C»l., TT.8.A. 

VieuM, Ih. Gee.. I/O lele of Men • 88, Hattard (5burt 
Hnneybourne Hoad, Woefc Hampetaad, 

Change ol Address Regidred. 

dokiutone^ W, G., l/o 6, Great Winokester, Street, KG 

Dei^ 

Pieroe, Ira K, Waithbum, Wle,, G.8;A'. July 16. 




^kfjing or efn^eno- 
M^wnm^uida Se^!^0. 


Patent List. 


loSf=-^ ssujdhn:^ «" “0 

AspUeatfam, au ; 

rss/sss--* 

Oelal Jautueii 
ape adTMtiMde 

sS^S.^.a^'^sasraft-Ksas 



Ua alltn : 
two iBoathi 


iimni usia 
of we laid daiea. 


> and to oppoelttoo 


1—PLANT, AJra’ABATUS, AN0 MACHINBRY. 

{Ab] 19.^3, Jforrell, Gere, and B*»rrelbSou(e Co. 
iTceeee and apparatua for recovering in the form 

*°^ ^**”*^”^ ^ ^*^ ***^ *”*“^^ 
CourperiOokai ind Shnfp. Ptlten. Aug. 80. 
o KpAeiil.; Putnaoe, or keating 'toparutu*, 

„ W.TaS. XCadl^ (^Uebolaget Smwato), Oentri- 

lugriwaoMnee for imparatkgepHito from Bqidda* 

D#pta 4« ‘ 

.« , .19,^ OtlNMlMnn... Ratort.for diatUVni by weatui 
OT or with the aid of open iteam. Sopt- 7- 
'M 16>987i IMuBltti Haatiag apparatua.* 8e^ 7. 
„ 90,343. Beanie ao^ Bonnie. nOalhaeb; Boat. 12 


»). 'iMIsa. fonaoe;.. 


„ 14,096 (1906). Haskell. Funneie. Sept, 12. 

n.-FG®i:J;'GAS,:Bii;D,x.i<lHt.''' '•'■■''■•■ 

V"'* * .■ f»; /» 

(A,] 19,113. Bloxam (Henkels). Hanufaeture of in- 
oandeecenoe manMee.,.' Aug.-27, 

„ 19,116. Sellers, Gapel, and Wallis. Generation of 

, steam for conversion into water-gas in suotion 
■ , ' fifnd prieouen^ewpBjUuocr plants.* Aug. 27. 

19,146. Bofays. ^generating coke ovens. Aug.27. 
19,332. Mpores and Petridos.. Manufaeture -df air 
gas. ''Aiig." 29, ■ •: ■ ■’ 

' ;, 4«;8»8. :feitish • Thdmeon-Houstdn Co. (deneral 

Bloctrio Co.). Graphite filennents'for rfeotrio 
. . lamps, fumaoeet Ac. Aug. 80. ^ 
t, 19,401. ThOmpeon. Ctembultion of coal and Jothor 
•eombugtible matortaii, Aug. .80., , . 

„ ' 1U.480. Copp4e, Regeneratcvecokadvene.* Aug. 31. 
„ 19,618. . Hubbard, dec under XXilL ' . ' 

„ 19,624: Hoherteon, and WlUana and Robiilson, 

. .. Ltd. Apparatus for'altering gas.* Sept. 3. 

„ ■ 19,629. Colline. 'Mandfaetureof briqneites. Sept. 3. 
„ 19,760. DC Velna.' Process for litiHslng closb burn¬ 

ing coal duet lor making metallm^oal or otW 
coke. .(Br. Appl.,.S«pt.. 12, HKW.J* Sept. 6. 

1 „ 20,042.'StiU ' tod Adamson. rJUanufaetufe of 

.,. inctodMoeat gas. mantles. Sept. «. 

„ 20jp88. Ling and Henry. Treatment of boiler, 

flue, ana rimair waste gsieif, and fhWr enbaebuint 

' irtiHiatMb, Sqpt. 10.' • ‘ 

,, , 20,281. ItoWrtsoii and GfiAain. Uauijsetim of 
artlaelSl fuel. Bspt '12.' Tr"" ■ .T 

„ 20,369. Fritz. Method of jffodueing gas and Its by. 

produota from oojal, poat, and similar substances. 
Sept IK.' 

,, 20,464.^ Green. Apparatus for producing com. 

buetible.gaa 'tet oghfting and. heating purposes. 

I . .Sept W.: . ■ 

„ 20,484, 'Masons Gas Power Oo., lAd.# Hollis and 

Wright PoWa* gas jaoduooHi.l Sept Ui. 

[C-8,] ):'I,^l''(ie06}t Orury and Ptilmto. Frodoetiou of 
a oombuttfble ohaige from ril,‘ iUoebol,' Or Other 
Uqidd, f«f intemai oombustidn'ei^nee. >sept 3. 

;, 16,818'(lOOSh-LU MsiWe. Mtonfaoti^ aratoiq- 

merates, paint materiU,' fiiel Wi<tttet^"toathe 
like. Sept 12. 

., 19,410 (IBOA)’, Gtfee.''' Gas < ^redodlng plants. 

. '■ ,Sept 12. i 1 i f 

« w 20,R6. ^ ■20,1754 XIB^ ijwii f^toaaum, 
LtodeaWrgbt, Solamton, and Voipin. SleetrioUUs 
A.‘(L Ifanuiaetureisif ineMMideeeiBg bodies, fur 
.1 eleetrieineaadBastot.Umpa..f.Bept^t. 

',,'' 21,124 (t9M)i' Hhadbolt ‘ tod’ XI4a mtod- 

■ .'' ‘faotwe. ''Se^'W." '! i- * !\n i..., „■ .. r 

23,902 (1908). iBk^. . l ifa puftdt gxe of -weat^r* 































SUPPLEMENT. 


ICMSp^ atf, AVUV. 


[O.8.] 915 {1906). Uigby 4nd MftrahftU. Means for manu¬ 
facturing hypochlorite solutions. Sept. 19. 

„ 2047 (1906). Cooper. Production of cyanogen by 

prodgcts and oompounds from humus. Sept. 19. 
„ 2^23 (lOOCt). Teichner and Askenasy. Btt under 

El* 

H 3905 (1906). Applegartb and Quain. Production 
of ossone. Sept. 12. 

„ 4063 (1906). KreU. Tubes for concentrating acid. 

Sept. 5. 

« 2)83(19061. Newton (l>r. Wolters Phosphat Ges.). 

8k under XV. 


VIU.—GLASS, POTTERY. AND ENAMELS. 

fA.] 20,507. Mensel. Process and ap{)aratus for draw¬ 
ing window or pleto glass.* Sept. 16. 

[C.S.] 12.159 (1906). SHnglud. Glass fumaocR. Scj)!. 12. 


IX.-BUXLDINO MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 19,070. OolliiiH. Manufacturn of imitation marble, 
stone, and the like. Aug. 27. 

„ 19,186. Hauhoff. Rendering cement or concretr 

blocks waterproof. • Aug. 28. 

„ 19,233. Kellan. Artihoial stone. * Aug. 28. 

„ 19.241. Wolman. SolutionR for preserving wooil 

and other Obrous material.* Ang. 2H. 

,, 19,349. Kigbv and Roberts. Maturing Portland 

cement. Aug. .30. 

„ 19,723. Yates. Manufacture of cement. Sept. 4. 

,, 19,973. Matcham. Furnaces or kilnn for preparing 

cement-making materials and tlie like. • Sept. 7. 

„ 20,126. Kohnell, Mayor, and Hartwich. Manu¬ 

facture of a flubstituto (or wood. Sept. 10. 

%t 20,298. South, Payne, and Payne. Cement.* 

Sept. 12. 

[C.S.] 3655 (1906), Jeroch, and Deiituche Ferrit-Cement 
Ges. ^fanufactiire of cement. Sept. r>. 

„ 3749 (1906), Behmer. Materials for forming road¬ 

ways. Sept. 19. 

„ 7464 (1908). Price. Brick and like kilnn. Sept. 6. 

„ 8827 (1906).. Crowley and Payne. Fireproof or 

heat-resisting surfacing composition or cement. 

„ 13,218 (1906). Wingfield. Bricks and the like. 

Bopt. 12. 


X.™METALLURGY. 

[A,] 19,^7' Brooks. Recovery of gold and silver from 
aino-box altises. Aug. 27. 

M 19,130. Mclvor end Fradd. Treatment of sul¬ 
phide ores containing zinc. Aug. 27. 
n 19.170. Churchward. Quenching or tem{>ering 
baths for castings from steel alloys. Aug. 28. 

„ 19,229. Clawson. Ore roasting and volatilising 

furnaces. Aug. 28. 

„ 19,451. Lipseombe and Thoms. Metallic alloys. 

Aug. 31. 

„ 19,452. iJpacombe and Thoms. Metallic alloys. 

Aug. 31. 

„ 19,493. Hodgkinson. Treatment of iron or steel. 

Aug. 3L 

„ 19.509. Swinburne. Traatmeat of aulphide or 

Qxida Qi^v Sept 1. 

M IM^ Mauv^. SmaUiii^ and ti«atment of 
oomplex, r«fi«otory» and other omi. Sept 1. 

„ 19,616. ^ahu Oj}gn,theaxth furnaces.* Sept 3. 


[A.] 19,712. Snyder. Treatment of « es.* Sept 4. 

„ 10,8)3. Welch and Giddeno., A1 .•mimum eoldetK. 

SeiA. 6. 

„ 10.616. Cowper-Coles. Eeoovery of gold ftjonk 

cyanide solutions, Sept. 6, 

„ 19,944. Sulman. Ore conoeatr^i >n, Sept, 7^ ^ 

„ 20,015. Fitzmaurioe. Treatment oi ores. 

.. 20.445. Crompton. Hardening stet 1. Sept. 

„ 20,452. Kelsall. Manufacture of high per 

content roangannse steel. Sept. 14. . . 

„ 20,545. Masohinenban-Anatalt Humboldt, iodfi 

Metallurgisehe Ges. Separation of subsianohs ; 
having different magnetic excitabilities. . 

AppL, Jan. 26. IDOO.)* Sept. 15. V 

[C.S.| 10,943 (1905). Mac Ivor and Fradd. Process fw 

extracting tin from ore. Sept. 6. 

„ 17,449 (1905). Chance. Procoas for purifying 

metaU. Kept. 5. 

„ 17,B39 (1905). Blaokmore and Howard. TxCatiitent 

of pyritic ores containing gold, silver, or other 
valuable metalH. Sept. 5. 

„ 23,408 (1905). Aftbock. Process for obtaining lead 

and silver from their ore.R. Sept. 19. 

„ 20,277 (HM)5). Heberlein. Treatment of metalli- 

foroiiH ores or compounds preparatory to 
smelting. Sept. 19. 

„ 00 (1906). King. DeHulphurising and noduHsing 

substancoH containing iron (tompounds. Sept. 12. 

4999 (1906). Hodgkinson. Treatment of small 
mine or waste produotR of calcined iron ores for 
the more ooniplot*^ iixtraction of iron. Sept. 12. 

„ 8.507 (1906). Hunter. Conversion of oast iron 

into Rteol or malleable iron. Sept. 12, 

„ 12,599 (1906). Grubfif. Soldering aluminium or 

itR alloys, and aolder therefor. Sept. 6. 

,, 13,931 (1906). Cattaneo and Faggtan. Pre|>ara- 

tion for oonvortmg iron into steel and for tem¬ 
pering Rteel. Sept. 12. 


XI. 


-ELECl'KO-CHEMISTRY AND ELECTRO- 
METALLCRGV. 


[A.l 19,398. British ThomR<m-HouRton Co. (General 
Electric Co.). iSVe undi'r II. 

„ 19,411. Cowfier-ColeH. EioctrodepoBition of alloys. 

Aug. 30. 

,, 20,054. Mackenzie (BoUe und Co.). Production of 

metallic saltR by electrolyfliR.* Sept. 8. 

„ 20,380. Cowper-ColeR. EloetrolyteB for the electro- 

deposition of cojiper. Sept. 13. 

[C.iS.J 17,727 (1905). I.«wiH and Corey. Electrodeposi-^ 
tion of metals. Kept. 12. 

„ 18,513 (1905). Lederer. Process of making emul¬ 

sions of mercury or other conducting substances. 
Sept. 19. 

„ 19,111 (1905). Hess. Manufacture of a substance 

for electrical insulation. Sept. 12. 

,, 25,771 (1005), Frick. Electric transformer fur- 

naoes. Kept. 12. 

„ 52 (1906). Jeantaud. Special active material for 

accumulators. Kept. 12. 

„ 1019 (1906). Gin. Electric furnaces. .Sept. 12. 

' „ 2823 (1906). Teichner and AekeaoAsy. Eleotro-^ 

lytic production of porsidphates. Sept. 12. 

,, 3345 (1906). Connolly. Hanufactare of huulatittg 

material. Sept. 12. 

. 4716 (19(^}. McXkmaid, Electrelytio .:aenaratus. 

Sept. 10. ,, 

,^, ...7869 (I90!6)fl ,p«wiiUng. ProduMtion voltaic 
etrosg-cunent arcs. Sept. Aj 




xa_FATrtr ftiLs, FA-irs, waxfs. soaps. 

[A.] lfl,477. BrM«. Ptoo»lw of dibtaining lAtty Mid< 
^ froBi pitro^Mm An|.ln. 

■ I, iS/iffli, A^Unt 

.. *;W®; JSwA iSls tad'gtmiM, partioululr lor 

luhriortS#* Jopt lA 

^0.8.] Wfdtbwiis. Prepoistioo of ewily 

ana Oticably «mulaifi»bl« «tty prepuations. 

■ ii'.. 8»pt, le, . 


Xm.-PIGMBNT8. PAINTS ; RK8INS, VARNISHES j 
INDIA-ROBBER. Ac. 

(A.)—PlQMtMTO, PjUSTS. 

[A.] jiQ,552. Brindley. Manufacture of the pigment 
oride of iron from waste liquon. Sept. 15. 
[C.8.] 16,818 (1U06). Le Maltre. Set u,ider II. 

f. 27,252 (1905). Imray, (Meister, Lucius, und 
, Briining). Manufacture of cqlourialtes. Sept. 6. 


(B.)—Re-sins, Varnishes. 

[A.} 18,870. Snyder. Proces-s of treating wood for the 
extraction of turpentine. [I'.S. Appl., Doc. 1. 
1905.]* Sept. Ii. 

„ 20,019. Joly. Glims, resins, and the like. Sept. 8. 

», 20,49 1 . T.«wkowitHcli. hlanufacture of varnish. 

Sept. 15. 

[C.8.] 21,954 (1905), Harrison. Treating turjiontine to 
rendar it uninlianimaWc. Sept. 12. 


(C'.)—iNlUA-RtTHBER. 


,, 'XVs-MANUTO.Ac,,. , 

[<3.8,1 ?lrt <101^ 

Vwm far riuMa^ paiMd oaMbSiH^ of 
phoaphono and BiUoio aeid eanly aolnl^. Sept. 19. 

XVI-s-SDOAfi, flTAROH; '-fl®W.. 

[A.] 19,404. Shaft. ‘ Btoeaw 'Ol«aEt«a«liag''iW||ifiir''i<^'' 
cane stalka. Aug. 81. ' , 

„ 20,488. Fielding. Produoiion of aohtMe ' Mwihk 

and deEtriue. Sept. 15. 

[C.S.] 10,822 (1805). Castle. '^anafaotnre of' guto 
tragasol from locust bean kemela. Sept. 5. 

„ 18,138 (1905). Monti. Nm imdef XW. 

„ 18,535 (1908). W. H. Uhland Gas. Apparatoatoe 

. moistening dextrine. Sept. 12. 


XVII.—BREWING, WINES, SPIRITS, &c. 

[A.] 19,140. Sleeman. Apparatus for malting grain. 
Aug. 20. 

„ 19,324. Reul ami Grand. Produotian Of yeast. 

Aug. 29. 

„ 20,144. Maekeneie (Deckebaoh). Prooess of treat¬ 

ing and ageing wort,* Sept. 10. 

[C.S.] 18,138 (1905). Monti, Treatment of wine must* 
beer, beetroot .juice, and the like. Sept 19. 

.. 387 (1908). SomlO. Pre{iaration of grain for 

brewing and the like. Sept. 5. 

„ 6840 (1908) Ehrlich. Process for making fusel 

oil and components of fusel oil. Sept. 19. 


XVIll.—POODS ; SANITATION, WATER 


[A.] 19,886. Bonnefin. Process for extracting rubber 
from plants or parts of plants. Sept. 7. 

>, 19,894. Gare, Process of reclaiming waste vul¬ 

canised india-rubber. Sopt. 7. 

„ 20,404. Olsson. Artificial gum or caoutchouc. i 

Sept. 13. 

[C.S,} 4892 (1908). GraU. Ib-ooesses for obtaining pore 
caoutchouc and the like. .Sept. 5. 

„ 8953 (1908). Berosin. Process of manufacturing 

artificial india-rublier. Sept. 5. 


XIV.—TANNING, LEATHER. GLUE. SIZE, Ac. 

[A.] 19,405. Lund. Pnvess of dxing tanning fat in 
leather. [Appl. in Norway. Sept. 1, 1905.]* 
Aug. 31. 

„ 19,567. Bernstein. Manufacture of an adhesive 

material from casein. Sept. 1, 

„ 19,805. Agostini. I’rocess for obtaining soap size.* 

Sept. 3. 

„ 19,725. Ellis (Stoney and Wetherell). Adhesives. 

Sept. 4. 

„ 19,848. Schneider. Process and apparatus for 

obtuning glue and gelatine from glue-materials 
' in the form of powder or grits.* Sept. 6. 

„ 29,548. Helbzonner aod Vallee. Treatment of 

ossein. [Fr. Appl., Sept, 26, 1606.)* Sept. 16. 

[O.9.] 18,500 (1996). Smith. Apparatus for treating 
hidM and leather. Sept. 19, 

„ 1A602 ri996). Xohl. Sbimbotliia ol leather. 

Sept. A 


PURIFICATION; & DISINFECTANTS. 

(.1.)—Foods. 

[A.] 19,321. 'Ransford (Lallemand). Substitutes for 
butter, lard, cream, and the like. Aug. 29. 

„ 19,796. Ooodall. Purifying and clarifying flour. 

Sept. 5. 

[C.S.j 827 (1906). Driver. Beverages. Sept. 19. 

,. 7936 (1908). Soc. “ Lo Lait.” Process for preserving 

liquid foods. Sept. 19. 


(B.)—Sanitation ; Water PbRinOATioii. 

(A.[ 19,727. Haddan lEdson Reduction Maohinary Co.). 

, Process for reducing gerbage and sewage.* 
Sept. 4. 

„ 19,728. Haddan (Edson Reductiim Machinery Co.). 

Apparatus for reducing garbage and eewage.* 
Sept. 4. 

„ 20,103. Candy. Manufactures for use In the 

purificatioiv. and hardening of water. Sept. 10. 

„ 20,112. Upscombe. Apperetus for water softening 

and purifying. Sept. 10. 


3UX.—PAPER, PASTEBOARD, *0. 

[A.] 19,454. Tadman and Broughton. Blotting „or 
Altar paper. Ang. 31. 

„ 19,525. Lusk. Treatment of flax^itvaw, lis., far 

making ffimnw nmfanal tor ate iu 4te tuuHt- 
faetnre af'paper pnfa. Sept. X. 
w 'to,00A Defnlm. iSfasMfarV'i^^ 

• j» 
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[A.] 20,037. ClMswn. Mtnuftfoture of oeUidoid.* 
Sopt. 3. 

[aS.l 2&,m (lOOfi). Post. Copying paper. Sept. 19. 
6500 (1906), Prltech. Procew for rendering paper 
moisture-jH^of and durable. Sept 16. 


XX,—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTKACrS. 

[A.] 19,960. Easier C^omisehe Febrik. Manufacture 
of oamphone. [CJer. Apj)l., May 3, lOOO.]* 
Sept. 7. 

„ 19,961. Uasler Chemischer Fabrik. Manufacture 

of iMobomyl oxalates, [(ior. Appl., May 5, 1906.] 
Sept. 7. 

„ 20.246. Ewan and y<mng. Manufacture of guani¬ 

dine salts. Sopt. 12. 

„ 20,526. Shukoff, Process of nianufacturing esters 

of alcohols of torjsws. Sept. 15. , 

C.S.] 23,718 (1905). Coowr (Hayer und Co.). Manu¬ 
facture of dialkylbai'bituric acids. Sept. 12, 

,, 7125 (1900). Wellcoiiu', Jowctt, and layman. 

Manufacture of a sahoylic acid derivative. 
Sept. 19. 

,, 9707 (1906). Wolff. Process for the production of 

an snscHthetic. Sept. 5. 

„ 10.407 (1906). Ellis (Chem. Fabr. von Hoyden 

A.-G.). Manufacture of eattiphor from isoborncol. 
Sept. 19. 


tC.fi.1 17.167 (1906). Imray (B«^ Cbeidieal Works), 
Uoitinaoture of Gatbaipio mtera of t^e pyso- 
gaUc3-1.3-di»lkyl ethers. Sept. 6. 


XXL-PHOTOQRAPPIO MATEBULfi AND 
PEOCSa^ES. 

[0.8,] 22,680 (1906). Browne. Photogrephio printing 
procoMs for obtaining coloured prints. Sept 10. 

xxii.-explosiVe8, matches, &C. 

[A.] 19.215. Bichol. Increasing the density of fusible 
explosive nitro-substancos. Aug. 28. 

19,408. Duttonhofer. Manufacture of explosives.* 
Aug. 30. 

„ 19,791. Silberrad. Explosives.* Sept 6. 

20,309. Reachke. Explosive coiniKmnds.* Sept. 12. 

„ *20,365. Jones, Apparatus for thawing or tempering 

explosives. Sept. 13. 

lO.S.] 25,781 (1905). Keschke. Explosives. Sept. 5. 

„ 12,716 {UK>H). Heschke. Manufacture of safety 

cxploHivcB. Sept. 5. 

xxtu.-<ib:neral analytical chemistry. 

fA.] 19,513. Hubi)ard. Apparatus for automatically 
finalyHing mixed gases ami recording the per¬ 
centage iliereiii of one of the gases. 8ept. 1. 
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Journ^ and Patent Literature. 


L-^PLAHT, APPARATUS, ARD MAOmiTERT. 

(Oontiiiued from page 840.) 

EnoUSH PATBIfTS. 

Beiortt or other appliances lor heating or cooling solid, 
graniUar, or jnstg materials, with or without simul¬ 
taneous ehetntcal treatment of the same with gases, 
3. Wotter. London. From E. R. B»»emfolder, Chariot- 
tenburg, aermany. Eng. Pat. 18,693. Sept. 14, 190 , 5 . 

Thk claim is for improvements in the apparatus described 
m Eng. Pat. 13,830 of 1899 (this J., 1900, 725). The 
cmI or other material is moved through the heat-inter¬ 
changing apparatus by imparting to the trough or retort 
an oscillating or vibratory movement, instead of turning 
the inohuod retort on its axis.—W. H. C. 

Drying apparatus. K. Royscher, Bielefeld, Germany- 
Eng. Pat. 18,.59(t, Sept. 14.190,5. 

Tbb apparatus consists of a long chamber or tunnel, 
through which the materials to be dried are caused to 
pass. There is a primary heating chamber under the 
centre of the tnunol, and a secondary hentin^; chamber 
under eaoh end. Air is drawn from tlie open ends of the 
tuMel, over the materials, and through the secondary 
rating chambers by fans, and is delivered into shallow 
ohambors above the tunnel, from which it flows again over 
the materials to be dried. Air is also drawn from the 
centre of the tunnel by a compressor driven by an external 
motor ; it is heated by the compression, and issues through 
the primary heating chamber to an air motor which 
drives the fans. It is thereby cooled, and the liquid which 
It has absorbed from the wet materials is condensed, and, 
if valuable, recovered. The only source of heat omploved 
Is the energy of the motor which heats the air bv com¬ 
pression.—w. H. C. ^ 

Filter presses. M. Elienberg, Stockholm. Blur. Pat. 63(13, 
March 16, 1906. 

Sa* U.S. Pat. 818,154 of 1906 i this J.,1906, 462_T. F. B. 

UsiTiD States Patents. 

Emporating apparatus. F. B. Smith, Los Angeles, Cal. 
U.8. Pat. 828,343, Aug. 14, 1906. 



T« UqaW to he oraBomM is fed (tMit tap. *0, into 
the tmk, bm whiefli it flow* by the pipe.- 6, into the 
oyUader, I. jwovided with a beetliu jig^, 8. Aa 
agitator,«, drives tiw Hqtdd from the Wet. ft to the out¬ 
let, aod to the tank. Ml from M. tiri Bqnid «owe 


along the pipe, 10, out of the tubes, 15, into tike annular 
oups, lev of the evaporator tubes, 12, down wbioh it 
flows and meets an ascending current of air dolivered 
through the tubes, 14, 13, by the fan, 18. The concen¬ 
trated liquid flows from the annular cups, 28, at the bottom 
of the pipes, by the tubes, 28, into the main, 11. from 
which it is either drawn off by the tap, 22, hr is returned 
to the tank, 21, for circulation over again.—W. H. C. 

Evaporating apparatus. 3. A. Warren, Westbrook, Me., 
Assignor to S. D. Warren. W. B. Mason, and F. Warren, 
Boston, Mass. U.S. Pat. 828,624, Aug. 14, 1906. 

An evaporator, having a supply ohambor below and a 
vapour chamber above, connected by vertical evaporator 
pipes which pass through a steam 'chamber, has a dis¬ 
charge pipe provided with an overflow bend, which has a 
telescopic joint to rogulate and determine the " hydro¬ 
static level ” of the liquid in the tubes. The vapour and 
supply chambers are connected by a return pipe, and the 
overflow of the vapour chamber has a siphon-breaking 
pilio with a telescopic joint.—W. H. C. 

Evaporator. F. Scherr, Roosevelt, N.Y. U.S. Pat- 
828,686, Aug. 14,1906. 



A CVLXNDRIOAI. outer shell, a, is set at an angle as shown, 
and has an interior cylinder, c, placed ecoentrioally within 
•t. The inner cell, c. has a straight lower end, a^ a 
stepped or “ staggered ’’ upper one, so that the Upper 
ends of the tubes whicii pass through it ore approximatelv 
m the same horizontal plane. The liquid to bo evaporateJl 
enters by the piiie, 8, and passes through the tubes of the 
inner cylinder, c, and the vapour given off escapes through 
the dome, f, and the pipe, 7, Steam enters the space 
round the tubes through the pipe, d, and the condensed 
water escaiies through the pipe, __W. H. 0. 

Drying-machine; Continuous roUer -. B. Cohnen 

Grevenbroieh, Germany. U.S. Pat. 829,141, Aug. 21 

A vBBTicAL series of shelves, farmed of a number of rollers 
placed oloee together in horizontal rows, is eiMloaad in a 
c^ng through which a current of warm air or other euit- 
able drying medium is circulated. Alternate rows of 
aro rotated in opposite dJreotlMu, so that the 
material whfeh fr fed on the top now is moiyed 'fetwaed, 
drMjped on to the seoond ropt at rite ethM and 
through kspsee left between tbeffrelf and tho eBdof the 
ogee 0 toe opposite ends d slteaiito riiritM, Tfes 
tnatorial 'ta moved Sltsntstriy hseltwiiisii sad twWMds 
tm ta ittwh es^ l^m shelf, from toe wd ol.ttoinh it 
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Ot. l.-~PLAl^T, AFFAKAWe, k, HACHIKBBY. 


M. IMtf. 


FiUer^ C Sellentcbeidt, Aoaignor to filter und Brau- 
teohnUdiea Muiohinc^abfik A.*G., vorm. L. A. 
Enaiagor. Berlin. U.f. Pit, 820,807, Aug. 28. 1006. 
8*t Eng. Pat. 11.979 oi 1904 ; tWa J., 1008.268.—t. F. B. 

FasNCH PaTiirrs. 

Pufifieaiiont methodieoi clasaiffeaiiont and eoncentraiion 
of aU kindi of maieriala; Proee9« and apparatus for 
-. L. A. Morel. Fr. Pat. 801,513, May 26, 1905. 



Thb matfrials to be treated, previously brought into a fine 
state of division, arc delivered from the hopj>er, /, on to 
the distributor, k, and are mixed with water or other 
suitable liquid from the mpe, m, in the Bhoot, I, down 
which the mixture fiows through the gratings, n, into the 
funnel tube, g. The mixture enters the vessel, a, which is 
full of water, and separaten into two portions, one lighter 
and the other heavier than water. A current of water 
forced in through the tulie, c. and the hollow plug, 6, 
agitates the mixture, and facilitates the separation. 
TUo lighter particles are carried to the top of the vessel, 
«. and flow over the lip into the trough. /, and the heavier 
portions sink and oolleot at the bottom at a*. They 
are removed from time to time by loMening the hollow 
plug, b. The agitation and separation are further 
oMisted by injecting water and air through the pipes, h. 

—W. K C. 

MvaportUion ; New apparalus for - -. J. F. P. Kestner 

IV. Pat. 361.524. May 29, 1906. 

Iw the apparatus described by tbe author in Fr. Pat. 
3154171 of 1901, and m the addition hereto of 1002 
(this 4, 19<(^, 788), the asemt of the liquid Hi'the tubes 
known m “ grimpago has been found to work well Hi 
the fSHiilor itagot of a multiplo effect syston. It is 
difllHiAlu’wevor. with the later stages, In whl^, owing 
to tlMI vaewutt had coiiseffiMBt low dOAsity 0* the 
vepow end high i^aMve 4s«lH% of the iiqdhl. and its 
^ e% takes plane paniiUy, 

This^ilMset is obviated to the •pparatus deseiibed to the 


I present specification by causing a mixture of liquid and 
vapour to flow down instead of up the tubes. iA effect, 
which the author calls ** desoendage.'* is obtained, and the 
Uqui4 paises down to a thin film on the sides of the tubes. 
A numW of long tubes Is arranged vertically in ooBcen> 
trie rings in a heating jacket, and the liquid enters the outer 
ring, of tubes from below. It passes upwards, and is 
partially vaporised, and on reaching the top, the mixture 
of vapour and liquid descends through the inner tubes 
to the bottom, where the separator is placed, instead of 
at the top as formerly. The mixture enters a “ centrifugal 
separator,’' where the vapour is separated from the liquid, 
which is drawn off from below, while the vapour is con¬ 
ducted by another opening to the vacuum condenser. 

—W. H. C. 

Evaporator ; Single effect —-— with auto^condensation 
by continuous compression of the vapour. C. I-. Pracbe 
and C. G. V. Bouillon. Fr. Pat. 304,408, March 19, 
1906. 

A cyuiTDRiCAT. vessel has its lower part divided into several 
separate compartments, through which the liquid flows in 
successiem. Each compartment is formed of a number of 
vertical evaporator tubes grouped round a larger, central 
return tube, under which there is a deflecting plate. 
The tulies pass through and are held in position by upper 
and lower tube-plates, which are common to all the 
divisions. The liquid flows up the evaporator tubes, 
and returns by the central tube, from the centre (rf which, 
about half-way down, a somewhat smaller tube conveys 
a portion of the concentrated liquid into the bottom 
chamber of the next compartment. The vapour given ofl 
oullects in the upper part of the cylinder, which is common 
to all the compartments, and it is draWn off by a rofcaVy 
compressor ana returned, after its temperature has been 
raised by comprCMsion, to the s])ace around the tubes, 
which forms a common heating chamber. < The liquid is 
fed through a special float valve, and tubes are provided 
to conduct away the fituBhe<l liquid and the uncondeneed 
gases separately.—W. H. C. 

Cold for industrial purposes : Process for the produclion 

of -, by the use of volatile liquids such as ammonia^ 

and the recoerry of such liquids. K. A. GrimoiD-Sanson. 
Fr. Pat. 363.978. March 8, 1906. 

Two reservoiTN for the volatile liquid (ammonia) are each 
connected on the one hand with a refrigerator-coil, and 
on the other, with the delivery of an aspirating and com¬ 
pressing pump. The connections are controlled by 
<^ocks. oi^tuated by a tappet earned on a rod. which is 
from time to time movra backwards and forwards by 
mechanism worked from the piston rod of the pump. 
Starting with one of the reservoirs full and the other 
empty, the pump aNpirates a charge of ammonia from the 
first reservoir into the rofrigemtor-coil, where it is 
expanded, and does work in cooling the space round the 
con. The pump then compress^ the charge, and delivers 
it into the second reservoir- After a certain number of 
strokes, the first reservoir is emptied, and the second 
filled with liquid : then the rod carrying the toppet 
moves, and the cocks are reversed so that the pump now 
draws from the second reservoir and delivers Into the 
first. This cycle is repeated so long as it is desired to work 
the apparatus, which is provided with a valve to regulate 
the rate of fiow of the ammonia into the coil.—W. H. C. 

Liquid se^ralor ; Centrifugal -. 0. d© Laval and 

; fc. E. F. Fagerstrdm. Fr. Pat. 364,385, March 17, 

I 1906, 

I S«» Eng. Pat. 5859 of 1906; this J., 1906, 554_^T. F. B. 

FariHim distilling apparatus, with auto«naf«c out^off. 

d. Robert. Fr. Pat. 364,491, March 22, 1906. 

IHca apparatus claimed. Fig. I, conslste of a tftlU, e, and 
a condenser, g, whioh are connected two ^lagt 
k, andfl,peatiag tothnenps* band a«of ihabnmaacaattogs, 
A ana-in, and coimeoted togetbex kf the toibc. v, 
liie Jotots, i, and o, are made tight by dttklniq^aineared 
irilh vaseEnb' ^qvld sna^v be a4itod toto Mail Irom tiie 
etfi) dstttog 4Hittttotion by the pipe, and the eliil is 





flvpt. 19, im,} 


<x, n^rvMU & uoht . 


m 


contwotad to 4 vaontim'gaag^r t, l?y ^ pipe, Ther- 
mometara «te iiuerted at u and to- Hie ooadeiuer, 
tensioaiM ia fli xaiervoir, ^ lor uee do^nd. the oba&ge of 
reeelTeia, 2» to w£ioh it is cbnoeoted by a apeciat tap, 1. 




t}^ tap if abowa ^ 

2, 4, .aad « b^g jootifiu oa# 

piane aad sbowtog ^eopimectio^ Mtween 
the coil, the receiver, and the atmoiphore, 
and 3,5, and 7 bmog lectiona in another 
plane and showing the oonfleotion between 
the receiver and the vacuum pump. 

During the progrens of the distillation the 
plug <» the tap Is in the position shown 
In Figs. 2 and 3; 8 being the connec¬ 
tion to the coil; 9 to the receiver; and 
12 to the pump through the annular 
space between the tubes, 9 and 15. 

The joint between the receiver, 2, and 
the Hange, 10, is made by a rubber ring. 

When it is desired to change the receiver, the tap, 1, is 
turned into the fK>8ition mdioatod in Figs. 4 and 5, when 
the connections to the coil and to the vacuum, 12, are 
I closed and the receiver, 2, is in oommomoation with the 
I air through Id. The vacuum in 2 is broken and the 
latter can be removed and ropla<;Bd by a fresh receiver. 
The liquid distilling during the time occupied in the change, 
which is only a few seconds, collects in t. When the fresh 
receiver is in position, the tap is turned into the position 
shown ill Figs. U and 7, when the receiver is out off from 
both the con at 8, and from the air at 10, but is in commu- 
nicAtiou with the pumn through 12. M toon as the 
receiver, 2. is exhausted the tap is turned into the firat 
position (Figs. 2 and 3). and tbe distillate is once more 
collected in the receiver. 2. When it is necessary to with¬ 
draw a i>ortion of liquid from the still, e, duriiu distillation, 
the apparatus shown in Fig. B is used. It consists of 
two concentric tulies, 17 end 18, which paM tl^ough a 
cork, 20. which is placed in the neck of a suitable vessel. 
It is connected by 17 to the tube, r, and by 19 to' the 
pump. When it is exhausted the tap. 1, is turned into the 
position shown m Figs. 4 and 5, and the tap, z, is opened. 
The progress of the distillation is watchra in the glass 
globe, p. and as there are always a few drops of liquid at 
the {loint, y, in the tube, v, any discoloration due to 
spurting can be at once seen.—W. H. C. 



1L-FU£L, GAS. AND LIGHT. 

(Continued from page 843.) 

Coal production of the world. Eng. and Mining J., Sept. 1, 
1906. [T.n.] 

The increase in coal production is steady in most of the 
world's fields. The production given in the followiog 
table is taken from Btatistics compiled for ** The Miners 
Industry ”;— 

Countries. 1904. 190S. 

Asia: Metric tons. 

India . 7,682,819 7.921*000 

Japan. 11,600,000 11,895,000 

Auatralasia: 

New South Wales . 6,116,126 6,036,260 

Kew Zealand . 1,662.448 1,416^009' 

Other parts of Australia .. 769,723 805,000 

Europe: 

Austria Hungary.. 40,334,681 40,726,000 

Belgium . 23.380,026 81,844,200 

France. 34,502,289 36*048,264 

Germany. 169,448,272 178,663.774 

Italy . 369,466 307.600 

Eussia . 19.318,000 17.m900 

Spain . 3,123,640 3.199,911 

Sweden . 320,984 .48M00 

United Ki^om .. 236,147.126 m868i922 

North America: ^ > 

Cmubda— , ■ < 

Wwtom... 24XftBl«. 

, .iMwft..— umm 

.liidMd;.... 

AU .iOk owin^ ..i...w ‘ AfNeiaw 

To4l ..........1... «07,O».6M 929,028,948 
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ou oMAt ft umT. 




In rami csmb ttwM «eportB are from official eouroes j 
in othm they are Mttmated as closely as possible from 
sUpping returns and other data. 

Oxygtrt containing hydrogen ; Infiuenee of -»n deter¬ 

mining calorific values [of fuels]. E. Oraefe. J. 
aasbeleuoht, 1906, 4ft 666»-667. 

Ik burning oils of known oaloriflo power in oxygen to 
which hydrogen has been added, higher calorific values 
were obtained, the increase depending on the quantity 
of hydrogen used. Thus, with an od yielding 10,020 
calories, the addition of 1 per cent, of hydrogen br<mght 
about an increase of 107 cals. ; 2 jier cent, a further rise 
of 809 cals.; and 8 per cent., 623 cals. It was found 
that, on an average, 1 jicr cent, of hydrogen raised the 
calorific value by 180 calories, equal to percent.—1>. B. 

Nondumtnms flames tciouTcdby mtlal salts; Temperature.i 

of -. F. Kurlhauin and (J. .Sehul'/.e. Her. Deutsch. 

phvaik. Gcs., 1906, 4, 239-247. aiora. Ontr., 1906, 
2, 486. 

Tbk radiation from a bUc'k body behind a small number 
of thin, luminous strata of the same temperature, is exactly 
the same as it would be if such luminous strata were absent. 
The authors inoasnre^l the temperature of sjarit, Bunsen 
and hydrogen flames (lietween the outer edge and t he cone) 
rendered luminous by diffcTont salts, by so adjusting the 
temperature of a I'Jornst clcctrmlo (by regulating the 
current), that its radiation was not morlifiod on passing 
through the colourwl tlame. In the case of »t>diuin 
Balia, the offei't is inHueiiced by the nature of the acid 
radical. Different salts give different ternperaturcH for 
the same flame, e.g., from 1409'^ C. fo» sodium carbonate, 
up to 1476" 0. for thallium chlorolc. in the spirit flame: 
from 1660" C. for sodium carbonalc. up to 181*2' C. for 
rubidium chloride, in the Bunsen flame: and from 
1844" C. for lithium chloride, up to 1964" C. for 
potasaium chlomic (blue hue) in the hydrogen flame. 
The temperature rises on passing from longer to 
shorter wave lengths; the temiierature measured 
with a given spectrumdine of one salt rises on 
addition of a secoud salt, the increase being more the 
greater the difference btdween the wave-lengths of tli« 
rays from the two salts. A similar effect is observ»>il in 
the case of two spectrum-hnes of one and the same salt. 
The actual temperature of tlie flame is lowered by the 
introduction of salts. {Salts which give the lughest 
temperatures are those which are the more strongly 
ionised.—A. H. 


EutATUX. . 

TwMiJ.. 19«e, p»ge 808. ool. 1,1. *8 fejnm tottam: for 
“ (8348°) " reo/“ (2348° C)" ; «Uo 1. 2t,bom Iwttom: 
for “ 1819° " read “ 1819° C.” 

Ekqush Patxkts. 

[Fud] Briquettes; Manufacture of ——. I^ord Arm¬ 
strong, Kothbury, Northumberland. Eng. Pat. 19,212, 

' Sept. 22, 1905. 

1 Bkewsbs’ bottoms,” *.c., the liquid found at the bottom 
• of casks rotumed by publicans to the breweries, is evapo- 
; rated to the consistency of treacle, and then, whilst 
j hot, is mixed with small coal, and moulded as usual. 

I The briquettes obtained may be given any convenient 
I coating to make them waterproof, if desired. Or else, 

I ingredients may bo mixed with the syrup before the 
j briquettes are made, to make them waterproof throughout. 

! Thus, 1 lb. of resill may he dissolved in ^ o*. of linseed 
i oil foots, and this added to 9 or 10 lb. of the syrop.: A 
ood.but exjienBive mixture is obtained by mixing S^to 
0 lb. of the syrup, 9 lb. of resin, I lb. of linseed fooU, and 
; 2 lb. of glucose.—A. G. L. 

I Fuel ; Artificial -, and method of making the same. 

■ W. P. Thom])9ou, London. From A. Engle, Metz and 
I T. Cahill, Stuart, Iowa, U.S.A. Eng. Pat. 21,644, 
j Oct. 24, 1905. 

I Skk Fr. Pat. 358,831 of 1905 i this J., 1906, 308.--T. F. B. 

I Furnaces for burning pulverulent fuel and for treating 
1 pulverulent ores. A. M. Kobeson, Johannesburg, and 
; C. A. BettiugUm, Boston, U.S.A. Eng. Pat. 16,226, 
i Aug. 9, 1905. 

! She U.S. Pat*. 817.989 and 817,990 ol 1900; thi» J.. 

I 1900, 405.—T. F. U. 

! Retort ovens : Vertierd -. .1. Bueb, l)es»au. Gemany. 

' Eng. Pat. 10,579. Ang. 15. 1905. 

I .See Fr. Pat. 356.974 of 1905 ; this J., 1900, 11.—T. F. B. 

I 

I Furnaces for vertical gas retorts. E. DervaU Paris. Eng. 
Pat. 2040, Jan. 20, 1906. 

See Fr. Pat. 362,501 of 1906 ; this J., 1900,747.—T. F. B. 

Cfas for illntninaling and heating purposes; Apparatus 

for producing - from petnU or other suitable spirit 

or oil. B. K. Green and H. Miovillo, Great Malvern. 


TungHtn [Incandescence electric] lamp. F. Uppenboro. 

J. Gasbeleucht., 1906, 49. 756—759. 

The tungsten-filament incandescent lamp, which is now 
being placed upon the market by a numln^r of firms, 
using various methods of manufacture, is the newest of 
the metallu’-ftlament lamps. Its efficiency is high, varying 
from about 1*0 to 1*2 watt-s per Hefner candle (1 Hefner 
candles^O'ffS English standard candle), and it is claimed 
that the average life of the lanijw is over 1000 hours, no 
substantial change in the lighting power occurring during 
^at period. The author lias oom]>ared the tungsten- 
filament lamp with the carbon-, tantalum*, and osmium* 
filament lamps, to ascertain their behaviour under varia* 
tions in the voltam of the current used. The lamps were 
all designed for llO volts, and their efficiencies at the 
atari, stated in watts per Hefner candle, were as follows 
oarb^ filament, 3*03 ; tantalum filament, 1*61; osmium 
filament, 1*76; tungsten filament, 1*00. The voltages 
during the test were caused to vary over a wide range, 
photometric tests and Tneasurenients of the current being 
made at various points. It was found that the tungsten 
lamp was, comparatively, very insensitive to alterations 
in the voltage, the oonsumptm of current increasing but 
with increase of vd»affe. By meant of ihb lamp, 
H w iteted, eleotrlo l^hting is sq much cheapened that, 
more IliVotirftbtsr than hithei4o with gas 

i^l^htfDg. —'H. fi, 

ftdi, dbc., .agorU ; auifMd report on —, 

Oh^ Inapiotar, ‘ Vlli, page 681. 


j Eng. Pat. 20.847, Dec. 23, 1905. 

I A ctTRRBKY of warm, dry air i« divided into two portions, 
i and the main stream is blown through a carburetter, 
charged with petrol, and provided with transverse wick¬ 
like scroens, which dip into the petrol. The latter is kept 
at a constant level by means of a ball-float device. A 
numlier of {lerforated pipes is arraog^ along the 
bottom of the carburetter and immersed in the pe^ol; 
through these pipes the second portion of the air supply is 
blown, producing a spray of ^ictrol, which falls Mrtly 
upon the transverse screens. Tlie bell of the gas*holaer, in 
which the ooeburetted air is stored, operates the valve 
controlling the air supjily. so that the gas production varies 
automatically with the consumption.—H. B. 

Carbides for acetylene lamps, generators, and the like; 

Prepared -. iSir C. S. Forbes, Bart., Ixmdon. 

Eng. Pat. 16,298, Aug. 10, 1905. 

The carbide to be treated is placed under vacuom in 
an air-tight vessel, and a suitable retardh^ Solution 
(preferably a solution of restn in petroleum) ie then run 
in, the impregnated carbide being subsequenHy removed. 

JSwflhsive fluids or. fluids under p fseng yn > 

, .J^eanif far storing i -- C. Yegh- Eng- 

■ Fni 26,079. Odt. i 1906. ^ 

. 1 Cb 2 vxplosivnfinid (aoety^no).» st<x«di^'4^3dind^^ 
with fmy-gTMuIaM, oempreasad jtooojjMiiittt smB ohar* 
«o«i The oy^nder is olom by plug yalver 

which has a delivery pipe, a nnrrbwr duct or postage 
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thrwrt the plog li»<iing to a fixed proeeure gauge, and a 
rw^ owt leadhig to a chatnhor oloeed, by a screw cap, 
euth * Wn oontral portion tl»t will give way if a dan¬ 
gerous presaure occurs within the oylindor; 'Ae vnlve is 
actuated by a worm'‘wheel, and haa a filter chamber, 
luled cottoOf.on the duot leading to the interior of 
the cWinder. A number of fusible metftl plugs are in- 
sertod in vBirions parts of the cylinder, which will melt, 
and give relief to the pressTire if the contents become 
dangerously heated_W. H. C. 

Mavtle$ t Method of jtroduoing incnndeoetnt —H. C. 

Albrecht, Berlin. Eng. Pat. IB,21*5, July B, 190(1. 
Pabbics are impregnated as usual with a solution of the 
nitmtes of thorium and cerium, then dried, impregnated 
with hydrogen ]ieroxide, dried, and finally burned off. 
The hydrogen proxide converla the thorium salt into 
hydroxide, and it w stated that the (luiHhed mantle con¬ 
tains thorium in a higher flogree of oxidation than tlioriuni 
dioxide, ThOj (woe thia 840).—H. J3. 

FUamtrUa for inc(mdf’sec}\i lamps. S. laeki, Kanagawa- 
Ken, Japan. Eng. Pat. 3509, Feb. 13. 1900. 

A CA.RBON filament ia coatetl with tungsten, by depositing 
the metal from tungston chloride vapour “ ^'oording to 
the proceBfl used for making ordinary carbon filatnentM.*’ 
The coated filament w tlien fi.xed in an exhausted bulb. 
It is stated that on starting the current, the metal com¬ 
bines with any oxygen remaining in the bulb, forming a 
h&rd, protective shield about ttm filament, and produemg 
ft more prfeot vacuum.—H. 13. 


jar gsmlifAtJ. P. 3. Qfrwd, 

Pmalw. fsofidoit. U.8. Prt. e88,SM. A^ 

Tn eleotiode is composed of sn mtimote mBctixee oCoMbon 
and sn alloy of magnesium wi(ih atumlnlum or another 
metab to whioh may be added a small peroeotage of 
cerium nitrate, or a salt of a rare earth.—W, %. C. 


Frbnch PAmTB. 


Oao-relort furnace. P. V. Parsy. piwt Addition, dated 
March 10, 1906, to Pr. Pat. 880,070, Peb. 11, 1005 fthis 
J., 1900, 486). 


Til* retort setting described in the principal patent is 
provided centrally with a generator and recuperator, 
placed end to end, parallel with the retorts, so as to occupy 
the entire depth of the setting, and having their gas- 
distrihuting outlets at the top.—H. B. ' 


Producer for coal tdarl, J-c. 
bauans. (1. Luther A..<L 
1908. 


Maschineufab. und MOhien- 
Fr. Pat. 884,118, Feb. 21, 


The producer, which is designed for utilising ooal-slaok 
and other finely-divided couioustibles, is provided iutor- 
noHy with two or more horizontally superpoeed series of 
bafiies, which support the fuel to a considerable extent, 
and prevent the obstruction due to the pressure of the 
Bu|)erincumbent mass. Preferably there are two series 
of bafiies, the toiw of which are A-»h»ped, the air supply 
being admitted beneath those of the npjHir series, which are 
perforated, wliilst the gas produced is drawn oil beneath 
the lower series.—H. B. 


United States Patents. 

Briquellee ; J’roceaa for prejioTinj/ a mate for making -. 

B. Wagner, Berlin. U.S. Pat. 829,042, Aug. 21,1906. 
See Fr. Pat. 360,679 of 1906 : this J., 1906, 794.—T.E.B. 

BriqueUtt; ApMrataa for coking -. B. Wagner. 

Berlin. U.S. Pat. 829,448, Aug. 28, 190(1. 

She Fr. Pat. 350,638 of 1903 ; tliis J.. 1906. 721.—T.F.B. 

Qa» producer) ; Proceaa of regulating the, temperature of 

contrition in -. H. L. Doherty', Madison, Wis., 

Assignor to Combustion Utilities <7o.. New York. 
U.S. Pat. 829,106, Aug. 21, 1908, 

The claim is for the process of making producer.gas bv 
passing a current of gas consisting of free oxygen or air 
mixed with from 3 to 15 per cent, of carbon dioxide 
throu(^ a deep bed of fuel, and conducting the resulting 
gas, unbumt, to the place where it is to be used. The 
l>eroeirtap of carbon dioxide is adjusted in such manner 
that the heat-producing or exothermic reaction, C -I- O C(.>, 
and the heat-absorbing or endothermic reaction, UOj -40 = 
SCO, are so balanced, that the resulting temperature is 
suiBoiently high to completely burn the fuel to an ash. 
but not high enough to allow of the formation of trouble¬ 
some cHnkers.—W . H. C. 

Oat producer. 3. G. Nash, Adelaide. U.S. Pat. 829,641, 
Aug. 28, 1900. 

See Eng. Pat. 17,712 of 1904; this J., ,1904,1081—T.F.B. 

Cos,’ Amwraltis for producing power -. L. Hertzog. 

BMlin-Siidende, Assignor to A. Saurer, Ar'bon, Switzer¬ 
land. U.S. Pat.; 820,019, Aug. 28, 1900. 

See Ft. Pat. 348,528.of 1904 j this J., 1905, 191—IT.F.B. 


Oat; Procets of earlmreiling -, [Carburetted water- 

gat]. F. Dannert. Fr. Pat. 384,210. March 13.1808. 
A PHouiicEB, which IS charged with solid fuel, and is pro¬ 
vided as usual with a gas outlet at the top and steam and 
sir inlets at the bottom, is also fitted at one side with a 
vortical channel or pipe in the masonry, the lower end of 
which opens into the reducing zone of the fuel, rriiilst the 
upper end is fitted with a siphon tube for the admission 
of liquid hydrocarbon. The oil becomes vaporised on 
dropping down the channel, and on issuing into the 
reducing zone is converted completely into inoondensable 
gas, without undergoing combustion.—H. B. 

Filament) for incandetcence dtetrie lampt. Soo, Zirkon- 
(lluhlampenwerk. Dr. Hollofreund & Co. Fr. Pat. 
364,181, Jan 39. 1908. 

“ HvDJiOQBNisEi) ” and “ nitrogonised ’’ compounds of 
chromium, molybilenum. tungsten, and other metals of the 
iron group may bo obtained by proceeding, ocoor^a to 
Fr. PaL 342,581 of 1904 (this J., 1904,94ii!),!h»nmgaearum, 
aluminium, potassium, or sodium formeriy used as 
reducing metal being replaced by powdered lino, or eome 
other metal which does not react violentiy with oxidised 
coiniKninds. Or, the four above-named metals may be 
uaeil safely for the reduction, if they are employed in lerge 
excess (say five times the amount tbeoretioaily requirea). 
Tlio reduction may also be eifeoted in two stagM: firEt' 
with zinc powder, and then wiBi magnaaium, 4o. ia any 
case, the pulverulent product is purified with acidE, dried, 
mixed with an agglutinant such as tar, and formed into, 
threads. The filaments are then tieated at 1900“— 
1500“ C. in an indifferent gas for several houM Lor, pte- 
ferably, they ate kept incandescent by means ef a eWong 
electric current for several hours in an atmosphere m 
nitrogen at 180 mm. pressure. In the latter 4 MA» they 
become denser, and ultimately yield nitnmemsed AlsunenU 
of very high efficiency—H. B. 


Oaut y Appamtu) for tubjeeting - to the action of 

hgt^t. W- Feld, Htoningon oil Kdite, Oehnanv. 
':889l98l,;'Aug. 21.1996. 

aw ft.isi*. »60,i7< (»f that;?;, f(|0fc4$7.-i^.F.B. 

_, 

'iJBB'of ;iS06 tW J., 'tiW«j'2l2i-T.F.B. 


Fidmenttjor ineatuiettenee lampt. A. Juet and f. H(sna- 
man. Filth Addition, dated Feb. 19, lfl06» to Fr. 
At W7,«l, :^ov. 4,190* {thle-J,, 7905, (MDandliilW). 

a‘ filam^. of tuni»t«' ok ipplytidM^ the 
protean' jSiottbed In tbe'»rin«$id''pa(«^ tlie 

tot deporited opon ' a' edte ii^eii^) 

or mojyWeim 4 m* 2 l^^ 4 rfOtoa«M»DS^ll^^[ 2 S^ 

whether made of carbon, or of earhOtt metid, li timn 
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Ct. in.-.DESTRBOTIVB KSTlIXimON, *c. 


[8^.s«. im. 


coated with metal, and heated to a high tempetatore 
under reduoed preMuie, in an atmoapbrn of hydrogen 
containing a email {iroportion of an oxidieing gaa, ench ae 
eteam. Thie modifloatlon of the prooeae expedites the 
elimination of the carbon.—H. B. 


ra.—DESTHUCTIVE DISTILLATION, 
TAR PRODUCTS, PETROLEUM, 
AND MINERAL WAXES. 


{Continwd from, page 843.) 

F^t: Dteampoaition of a<did - ai gradually inermaing 

Umpf-raturea. E. B8rn«t«in. J. Uail>«l«uchte 190(i, 
49t 027—630, 048—652, WH—071. 

^PSCIMXNS of wood. peat, lignite, and coal were each 
subjected to fractional distillation, the temperature being 
kept constant at certain points until the deconijiosition 
ut such temjieratuTe was complote, the highest tempera¬ 
ture in the experiments being 450^' C. Tne distillations 
were effected in an iron retort fitted with a Liebig’s con¬ 
denser, the distillates being collected in a series of Q-tubes 
and towers for the retention of tarry products, whilst 
the sulphur compounds were absorbed in tubes contaiiiing 
anhydrous copper sulphate. 

One kilo, of tlr wood containing carbon, 48*75; hydrogen, 
6*48 ; nitrogen, 0*63 ; oxygen, 40*75 ; sulphur, 0*08 ; 
water, 3*21 ; and ash 0*10 per cent., gave the following 
reanhs 


Temp. 

Water. 

Tar. ; 

Gab. 

aso- c. 

1 arm*. 
«6*0 

grnii. 

litres. 

0*1 

260—300“ c. 

06.3 

4*9 

IM 

300—360“ C . 

146*7 

32*3 

41*0 

850—400* C. 

71-2 

24*0 

29*2 

400—460* C. 

2U.» 1 

20*6 1 

29*2 


Sulphur 

compounds. 


grms. 


1*3 


Composition of the gas :— 


Temp. j 

CO,. 

Heavy 

' hydrifcarbons. 

1 

' CO. 

H. 

CH.. 

300—850* C. 

68.6 

0-2 ! 

27*7 

! s-r 

14*9 

360—400“ C. 

56*0 

1*6 

»2‘0 

1 8*0 

7*9 

400—460* 0. 

28.0 

6*0 

29*0 

! 17*3 

20*6 


One kilo of peat containing carbon, 43*76; hydrogen, 
4*16; nitrogen, 2*30; oxygen, 24*67 ; sulphur, 0*24; 
water, 17*03. ; and ash, 7*94 ])er cent., gave :— 


Tump. 

Water. 

Tar 

Qas 

Sulphur 

compoutids. 


grms. 

grms. 

litres. 

frms. 

SM’ C. 

91*1 

_i.. 

8*0 

... 

250—800“ C. 

6«>4 

traces 

4*0 


800--8M* C. 

|78*7 

2*6 

11*4 


3ft0—400* C. 

44*1 

9*e 

8:i*2 

j 2-0 

400—460* 0. 

42*6 

31*2 

42*0 


CompottUoQ of the gas 


Temp. 

COi. 

1 , Heavy I 

hydrocarboas. 

CO. ^ 

H. 

CH 4 . 

-300— aw* c. 

89*2 

r. • 

10*1 

0*8 : 


lUO—460* C. 

62*4 

v* 

8*1 ! 

26*5 

400--440*.C. .... 

M**. j 

; «.» 

1 F8 1 

1 

$*1 i 

1 

26^' 


OjM Idto. of BohmlatL Ugtdte ettateidiikg oarbon, 63*94 ; 


6*96: mtfpgeo, (P93 
^>*43 1 ’water, 


SIf 70 V eulphur, 


iMnii. 

Water. 

Sk. 

'.Sit. ' 

BOlilhiir 

mspoiBit. 

260* 0 . 

arms. 

56*8 

ftSlt. 

Utres. 

1*9 

grau. 

260—800* C. 

44*0 


8*8 


800—860* C. 

80*4 

0*9 

8*1 

0*7 

860—400* C. 

88*6 

8*3 

18*7 

0*6 

400—450' 0. 

40*5s 

84*9 

29*6 

0*4 


Composition of the gas :— 


Temp. 

CC)». 

Heavy 

hydrucarbons. 

CO. 

H. 

CH.. 

300* C. 

1 91*4 

0*7 

6*4 

0*8 

1*1 

800—360* C. 

i 90*9 

1*0 

7*6 

0*5 


85U—400* C. 

i 09*6 

2*6 

16*8 

8*8 

8*2 

400-_460* C. 

! 47*a 

3*9 

lfl*l 


21*2 


The experiments with different kinds of coal have slreadv 
been referred to in previous oominunioations (this J., 190d, 
213 and 683).—D. B. 


Petrvleuma of North America; A comparison of the 
character of those of the older and newer fields, C, 
Richardson. J. Franklin Inst., 1006,188,57—70,81—128. 
Ths author has ooDccUhI the results obtained in the 
examination of Amoiican petroleums, and compares the 
oils from the older and newer fields. The subject is treated 
under the following headings : — Development of petroleum 
as au industrial product in North America; character of 
the iietroleiirns of North America ; Appalachian field, 
Ohio-Tndiana field, Canadian fiehl, Colorailo field, Wyoming 
field, California field, Texas field, other,fields, Kansas 
field, Louisiana field, Alaska field, Cuban field, Mexican 
field ; Comparison of Noith* Aiiicriitan petroleums.—A. S. 


Aaphedtvmindustry of the United States. U.K. Geol. Survey. 

Oil, Paint, and Drug Rep., Aug. 13, 1906. [T.R.] 
Ths output of bituminous sandstone has deci^ased from 
46,641 short tons, valued at 3138,466, in 1904, to 39,273 
short tons, valued at $94,972, in 1906. More than 
90 ]>er cent, of the bituminous sandstone produced in 
the United States is quarried in California, and the 
decrease in (iroduction and value was nrubabiy due to 
the keen (tompetition of the *' oil asphaltum of the 
same State. 

Tho production of bituminous limestone, which is 
uractioally confined to the State of Kentucky, increased 
from 1798 short tons ($4495) in 1904 to 6020 short tons 
($42,000) in 1905. The marked increase of price in 1905 
has not been explained. The production of mastic from 
Kentucky bituminous sandstone increased from 1^)0 short 
tons ($10,800) in 1904 to 2200 short tons ($22,000) 
in 1906. 

Hard and refined or gum asphaltum decreased in pro< 
duction from 6037 short tons, valued at $141,446, in 
1904, to 3036 short tons, valued$41,438, in 1966.. 
Uuring 1905 the hard natural asphaltum of California 
brought $12.07 {ler short ton at the mines, whilst that of 
the Indian Territory brought $16. The more valuable 
grahamite, important veins of which are known in the 
Indian Territory, was not produced at all in 1906, ou 
accoimt of litigation over the ownership of the property. 

Tho production of natural liquid asphaltum, or maltha, 
which is confined to California, deoreosed from 3363 
short tons, valued at $36,320, in 1904, to 3139 short tons, 
valued at $34,292, in 1965. 

Tlie production of wurtnUite deoreaeed from 550 ahort 
tons, valued at $50,(KM), in 1904, to 590 abort tons, valued 
at Ji4,000, in 1906. 

* Tne production of gilsonite iB^reaMd 

U^ Ux 1,904 to 10,916 shmrt ^oha. x 7 

from 1^175 in to 
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t<HW, •t if, ^<«r*TWr. tfce 1300 akoft 

ton^^rond oil (» liquid <^1 Mph»lt«m>, voiaod At 11495, 
M olBBiMtod from tk© ^ MphoHam, there will romam 
48 ,bW abort Urns of b*rd or D ” grade 6U aaphaltum, 
vamed at $429,416, giving an average valoe of $8.76 
pw uiort t<w. The ^oduotidu of oil aephaltum ie an 
mduftey peoultar to California, and most of the material 
** * by-product in the dieUIling of lubrioatins 

and lUuminatiftg oila and lighter products from crude 
petroleum of ae^altic base. 

EzfMTtt .—During the dscal year ending June, 1605, 
aephaltum and manufactures of asphaltic material to the 
value of $291,120 were exported from the United States 
to other countries. The most important receivers of 
th^ products were in the order named:—Brazil. 
United Kingdom. Canada. Germany. Chile, Mexico, 
and Argentina. The chief features of the trade were the 
opening of important markets in Mexico and the three 
South American countries named, a marked increase of 
exports to the United Kingdom, and doorcase, as com¬ 
pared with 1904. of more than .16 )jer cent, in the value 
of exports to Canada. The total value of the exports 
for the fiscal year ending June 30, 1904, amounted to 
$160,186. 

The imports of crude asphaltum in 1905 amounted to 
100,596 short tons, valued at $479,296, as comiwred with 
133,641 short tons, valued at $690,890, in im)4. About 
two-thirds of the asphaltum which is imported into the 
United States from foreign countries comus from tlio 
Island of Trinidad, off the coast of Venezuela. Other 
important »ource» aro Uermuilri (Venetuela). Cuba 
and Italy. 
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Movld fungut capabh of decompomngparajfiTt wax. 0. 

Centralbl. Bakt., 190«, fll.l, 10. 382 : 7,. ees B 

1906, 29, 478. 

'I HE orffanisui in queation. a apecioH of Penirillium, vas 
found to docomposo two kinda of paraffin wax to the 
rxtont of 77“79 per t*onl., whan tho expurinientH wrro 
ponducted on a largo scale, the ni.vcelium then containing 
a light brown colouring substance, 
soluble in alcohol, that did not appear 
when only sni^ quantities of the 
paraffin, were prisieBt. The same phe- 
' nomenon bad been previously observed 
in the ease of mould fungi that decom¬ 
pose fata. On ordinary nutrient media 
the same VrniciUiwm forms a white, 
luxuriant growth ; in gelatin it forms 
numerous small crystals producing 
turbidity. It also grows well on palm 
oil agor-ogar, hut not on the same fat 
in proeence of mineral salts of ammo* 
nium, though in a solution of ammo¬ 
nium salts and stearic acid it grows 
with vigour, and forma very thin 
eoremia, 8 cm. In length. It does not 
decompose yellow vaseline, and grows 
hut sparsely on white vaseline. On 
paraffin wax it forms large, white, dished growths, the 
edges of the, floating mycelium thrusting themselves up 
into the air.—C. 8. 

Alkali^ works; Foriy^seoond annual report op ——, 
by the Chief Inepettor. VII., page 881. 

Ekoush Paximts. 

Wtuu heat >n coie; Vtiiieatian of A. Waddell, 

Bunfemline, aad V. Waddell, South Qaeeiiafatrv. 

Kag. Pa*. IS,210, Sept. 9, 1905. 

The hot poke is drawn from the ovens or retorts int£ a 
vessel, OMD at the top, and aumorted on it carriage. It 
ie ^cai vuAbeted.muii^ « <^6r,’ waiob li Allowed to reitf On 
the a» Oitt a ioiat h fonflwL AiftiBoaiaoal 
nqoor ia tbid end on to the hot eefcc (Ittadah a pipe which 
P^ tittoagh the cow and the etaaih ai^tmiaonia 
^ven t# am,conveyed by another pipe, which atso |b*n* 


th^h the cover, to a ettlL whem thrir haat /it utijted 
*.Aiirther qMantity ;«( 

Coke from fuel containing a large proportion of leoler, each 
os peat, lignite, and the like; JfretW of and apparatue 
(or producing . W. Wielandt, ZwischeiSm and 
Wkoks, BerUn. Eng. Pat, 90S, .jfitn. IS, 

The vapours or gases generated by the material in the 
coke oven are drawn oil from the colder upper *ono, 
through suction pipes, either apart ftom the gaseous dis¬ 
tillation products formed in the coking sone, or after being 
drawn through the latUT zone. Means are provided for 
varying the level at which the Auction takaa plaoe, bo ab 
to modify the extent of the zone influenced by the Bootion- 
pipe removing the distillotion prnduot^ and to form, a 
neutral /.one from which the gases ami vapours separate 
in opiKwite directions.—C. R. 


United .States Patents. 

CoHng-oven [for neat], H. J. Wickham, Manchester, and 
K t. Rockwell and W. L. Shepard, Hartford, Conn. 
U.S. Pat. «27,7«7, Aug. 7. 1906. 

The coking-oven consists of a vertical, cylindrical ohainher, 
closed at the upper end, and having a screen extending 
across it, near the oiien lower end. Below the Oven is a 
circular base-plate, the outer edge of which Is turned fltst 
downwards an<l then upwanls. forming an annular trough 
in which the lower ojien end of the coking-oven reata 

—A.S. 

DiefiUalion apjjaratue [Oifs, rf-c-l; .f«/o»ia<« and eon- 

linuou.r film -. F. J. Clemonger, Beaumont, Tex 

U.S. Pat. 829,258, Aug. 21, 1906 

The oil, or other liquid to bo distilled, is fed by the,pump, 
A, through a “ comminuter,” A». and delivered as a film 



uma the flues, B». of the primary heating chamber, B. 
The residual.oil from B,'flows by the trapped pipe, 3l», 
on to the flues, C«, of the secondary heating ehamW, ,C. 
The residual oil flows from the chamber, C. by, dm 
piM, C*. into tho reservoir, O. The ohamhat, C, 
IS heated by the furnace, Ct, the gases from wUob pan 
on and beat the other chamber. B. The vapoan gfrim 
of chamber are conducted by separate pipes. 

B , O’, to an air-jacketed separator, fe, provided •■dtih 
air cooling pipes and with snperpoted “ remtiog nlatas.'’ 
c^rom BMMtator the vapours are conducted by separate 
pipn, K, B>, j^ed at dlSercBt heii^ts to the 
reoBivers, F. pi, F».—W, H. 0. * 

Fwotoii Paien*. ; 

Afhnyui age; iProMss and apparatne. far mfiat 
■k^ Afoobal Sya^te, I4&^ Xlrst 

Nov, 1805, toPat. OeAia?. MOa-fT/. 
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IV.-COLOCBING MATTKRB, *c. Cl. T^OTtEPAHINO BLEAOHISa, Ac. 


IV.—OCHXHJRDlb MATTERS AHD 
DYESTUFFS. 


iContinvfd from page 844.) 

FluoretMMe f Theory of -. G. Wokor, J. of Physical 

Oham,, 1806, 10. 370—391. Ohom. Contr., 1008, 2, 
485—480. 

It is known that fluorescence and colour often occur 
simultaneonsly. and the author has found that fluorescent 
solutions lose their fluorescence on addition of a dyestuff; 
for instance, quinine sulphate solution on addition of 
picric acid, and petroleum on addition of methyl orange. 
The following explanation of these facts is offorod. The 
fluorescence of a substance can be diminished or destroyed 
by a complementary colour. Visiide fluorescence is 
diminished oy the intriMluotion of ohromophor grou|i«< 
into the molecule, because the absorption bands arc 
thereby displaced towarils the red end of the 8])ootrum, 
and the possibility of tiuoreseenee is thus lesseneil. Salt- 
forming groups usually have a similar elloct, and indeed 
greater, the nearer they are to the ohromophor groiqis. 
The latent fluorescence that all benr.one derivatives 
poBseM can be rendered visible by the same means that 
diminish visible lliioreseence, eir.. by the introduction of 
ohromophor and salt-forming groups, cspcoially by the 
introduction of two phenol residues in ortho positions 
with respect to one another.—A. S. 

Unitkd Siatb-s I'atent. 

Dyeatnff; Rordecmi-red eulphur ftlulphide] -, and 

recess of making snmr. A. Schmidt, Assignor to 
arbwerke vorm. Meister. bucius, iind Briiuing, Hoehst 
on the Maine, Germany. U.S. Pat. 82f»,74<>, Aug. 28. 
1900. 

Sin Kng. Pat. 14,543 of 1005 , this J.. 1908,280.—T. F. P. 
Fbincii Patents. 

I^ettuffe t Process of making concriilriited liquid sidiilions 

or easily liquifudUe pastes from- sulphide -.. Farh- 

werke vorm. Meister, Lucius, and Pruning. Fr. Pat. 
361,481, May 17, 1905. 

See Eng. Pat. 9883 of 1905 , tins J., 1908, 584.—X. F. P. 

Dyestuffs : Process of making ydlmr sulphide --. 

Aot.-Ges. f, Anilinfabr. Fr. Pat. 301,502, May 23, 
1905. 

See Eng. Pat. 27,292 of 1904 ; this J,, 1905,1187.—T. F. P. 
Gebman Patents. 

Ikyesluffs ; Process for preparing blue-block monoazo -. 

Aot.-Oea f. Anilinfabr. Ger. Pat. 189.826, Got. 14 
1904. 


ttt jilttodtorSvatiyas, w ta thili nattwt (toe 

%}. put. 17,274 of 1904; thii 3., im TbR. th* fidlDt^g 
diaEO-ooiiiponnds may he uiedi—4J9{asia-2.Ay^Ey- 
naphthslene-O- qr •7-talphOnia aeid', 2aKiizo.li'hydroicy- 
naphthalene-4- or -S-autimimio acid ; l•diaEo•2•hydIOxy• 
naphthalene-3.6-, 4.6-, or 4.7-dlsttl]diooto aoida^ or 2-diazo- 
l-hydroxynaphthalene-S.6-, 4.7-, or 4.8-diaal^nBic' acid, 
or the anhydridei of any of these. Oombinatioo takes 
place best in presence of alkali hydroxide. As a rule, 
the u-naphthol derivativM are brown, and the |3-naph- 
thol derivatives orange, becoming red and bluish-red aitei 
chroming. The dyestuffs produce coohineal-oolotaed 
aluiiiinium lakes, and are ail capable of dyeing on chromed 
wool.—T. F. P. 

Dyestuff ; Process for prejmring n monoazo —— 
susceptible to chroming. Farbworke vorm. Meister, 
Lucius, und Briiniiig. Ger. Pat. 188,610, March 14, 
1905. 

Diazdtisei) p-ohloro-o-aminopliciiol is combined with 
1.8.3.8-diliydroxynaphthaIene-disulphonic acid in presence 
of excess of alkali hydroxide. This dyestuff is character¬ 
ised by its fastness, and the prialuction of indigo-bluc 
shades on chrome mordants, distinguishing it from the 
dyestuffs obtained from p-chloroaminophenol and 1.8- 
aiiiinonap]ithol..3.G.disu]phonic acid on the one hand, 
or nitro-c-chloro-o-aminophcnol and chromotrope acid 
on the other hand.—T. F. B. 

V.— PREPARIMG, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

(Contiwiifd from page 845.) 

fabrics : Stripping of dyed -. E. Hihhert. J. Stoc. 

XJyeis and Col., 1906, 22, 276—278. 

To ascertain the comparative stripping jxiwer of sodium 
hyposulphite (hydrosulphite) and titnuous chloride they 
wore tried, the former in alkaline and the latter in acid 
solution, on cotton dyed with 2 per cent, of Bcnxopurpurin 
4 B. The amount of titanoiis chloride necessary to destroy 
the colour was about one-third in excess of that required 
by theory. With an equivalent amount of hvposalphite 
only slight reduction took place ; with twice the quantity 
the bulk of the colour was discharged, though a distinct 
pink shade remained; ahilst even with four times the 
amount, the white was lose jierfect than that yielded by 
titanous oliloride. .\ similar result was obtained witL 
ootton dyed with 2 per cent, of Chrysopbeuine. A 
disadvantage to the use of titanous salts is that frequently 
a certain amount of titanic hydroxide is deposited on the 
fibre, which is not easily removed, and occasions trouble 
if the fabric is to be subsequently dyed witli basic dyestuffs. 
This difficulty may, however, be overcome by adding 
potassium oxalate to the discharging bath.—D. B. 


Bi*uX;B1.ack dyestuffs are produced by combining diazo* 
tfeed 2B-aminoa4phthol-3.0-disulphonic acid with the 
oompoiinds of dianiinocresol others (CH,:NHj: 
001lg;MHi«>l;2:4:5), or of p-amino-o-anisicUne, and 
mmoving we acidyl groups from the resulting dyestuffs; 
Sie same dyostaffs are also obtained by oombiniiig the 
dianotised amiponapbthulsuphotiic acid with nitro- 
aminoccesol ethew (0H|;NHs:GCHs:NO,=:l:2:4;5) or 
with ^nitro-o-anioidine, and then reducing the nitro- 
group oy an atkaUne r^uqing agent. These dyestuffs 
ans said to be faster to l^t and of better shade thw 
tiiooe derived from, p-nitra^line or p.nitro-o-toluidine 
and 1.4-nitroaaphthylaimoA—X. F. B. 


Dynduffs t Process for preparing red or bluish-red monoai 
susceptible to ahreming. Anilinfarben- un 

tote^t-Fabe. J. R, OsW- Gh*-P^. Ifl8,iia 
4,1906. iSutioa to Oe^PW). W«,'7*3. JuV I 



Enoush Patents. 

liemp-hast and the like; Process for the manufacture of 

artificial -. Vereinigte Kunstsoidofabr. A.-Q., 

Kclstorboch a/M., Germany. Eng. Pat. 7620, March 
28, 1906. Under Int. Conv., Jau. 2, 1908. 

8KE_Fr. Pat. 303,782 of 1900; following these-r-T. P. B. 

Steaming fibres and fabrics; Process df and apparatus 

for -. E. Simon, Villefranche, and J. B. W^Mkerlin, 

Lyons, Fiance. Eng. Pat. 2880, Feb. 6, 1906. Under 
Int. Conv., May £2, 1906. 

See Fr. Pat. 356,081 of 1906; this J., 1905,1226_T. F. B. 


UNITES DTATES PATENTS. 


Tedtde fabrics ; Apparatus for teeming ^Ainp-dming. 
jfes.]w. D. West wd V. Manek, OonAdioeken, 
Bs. U.S. Bat. 823,834, dune 19, 1906. 

XMffl invention relates to an apparatus for subjecting 
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sssig'fi ag» 

froM ajuwwtttt. The !»«« of » tn^Haa 

took, «}ti«h 4<raMwiAod iirMi a. podwatoii diu^lor 

tohotwrtad- Tw; ooudnit* eoa^fot tlfo 
'“*•” 0 * P*: sod the ismm botw^Ht th* eitotiia 

of th* 4ti^>«od ;th« imxir »urt«pe «1 the tteatiog tuh. 
respaetlirMr, a toBi-way V»)Ve. By meuiB o£ tfis 
v»lo« the oireoMoo of the lionid ia the oondmite may be 
reversed, *o that it may be passed to the intMior of the 
driun or to the oateide of the fabric, ontU both drum ami 
gating tank are filled with liqmd. Two supplyvoonduits 
lead from the valve, and in one or the conduits is a pressure* 
relator, workbig automatically. A heater, for liquid or 
air. is placed in a by .pass connected with one of the supply- 
conduits, and a cooler in a by-pass in the other, valves 
controlling the passage of fluid tliroiigh the supply con¬ 
duits and the by-passes. The supply-conduits are con¬ 
nected to separate eliamliers in a ‘‘ nianifold," the latter 
being connected by conduits and a four-way valve to two 
separate supply tanks. The manifold may hove several 
supply-conduits for introducing compressed air or dillerent j 
liquors—B. il. I 

I 

Dry limning [Textile liUines ]; Proems of -. J. Dour, 

Utica. N.V. U.S. Put. 828,644, Aug. 14, ly06. 

The material is washed in an alkaline bath composed of 
benzene and anhydrous ammonia.—B. N. ' 

Woei ; Apparatus for the cxtriielinn of grease from -. 

A. H. Burt, Mosman. H. .Tockson and A. Kmoli, I 
Sydney. U.S. Pat. 82B.76.T, Aug, 28, 1900. i 

See Fr. Pat. 3!i4,667 of 1903 ; this J„ 1906,1107.—'P. F. B. 

iroof .* Extraction of grease from -. A. H. Burt, 

Mosman. H. .Jackson and C. A. Finch, .Sydney U S 
Pat. 829,764./iig. 28, 1906. 

See Fr. Pat. 364,667 of 1905 ; this J., UK)5.1107_T. F. B. 

Fbench Patents. 

iiemp [basCf; Proeesa for produeing arlifieinl -, by tightiy I 

sticking together brithanl threads into the form of a. 
ribbon. Voreinigte Kunstsoidefabriken A.-G. Fr. Pat. 
368,782, March 2, 1900. I 

Tats invention relates to a process for producing ribbons, 
or continuous thongs of ortifioial hemp, from silk, artifloial 
silk, or mercerised cotton. A flexible material, or “ glue," 
such as collodion, a solution of cellulose or viscose, Ac., 
is employod to stick together the threads, and produce a 
continuous ribbon, without knots. By adding to the glue 
a substance such as iiowdered chalk, zinc, white, Ac., 
the threads may be partially covered, and the lustre 
removed, this process being carried out either during or 
after the production of tho ribbon. Tlic lustre may also 
be, removed by chemical treatment, a covering substance 
being precipitated on the threads at the same time that 
the latter are fixed by the glue. Thus, by using an 
aqueous solutiou of viscose, which is not in the •' ripe ” 
state, and then afterwards passing the threads through a 
bath of mineral acid, the threads receive the required 
suppleness, and have their lustre removed by a precipitate 
of amorphous sulphur which is formed on tho material. 


^ 4kt. ^ - 

(Cbntiii^ Irprih ||age‘ 
Fbbnck Patekt. 


Dyeing skins; Continuons maekint for — —. B. Martlort 
and A. Dulac. First Addition, dated Jan. bSOfk-to 

Fr. Pat. 362,086. Feb. 7.1906 (this J„ 1906.«!), 

InsTBAD of an ondleas band, as dosorlbod in iihe fludn 
patent, tho machinf) is provided with a rotating oiroalar 
tabie, divided into compartment*, and intennitteatlv 
taming a fraction of a circle. The mordant, d;e'U<iiior, 
&c., are Bproved and distributed as described in nuutt 
[>atent.—B. N. 


Rs Mnrtiiivt 


VIL—ACIDS, ALKALIS, AND SALIB^ AND 
I NQN^METALLIG ELEMENTS, 

(Continued from fKigf. 847.) 

Alfadit works; Forty-second annual rewrt on —— 
by Ike Chief Inspector. rro<?eedin» dtmng the year 
' 1»05, &c. May 17, IflOO. Price Hd. 

The Alkali, &c., W'orkH Hill, 1005, was withdrawn at jbhe 
end of July, 1005, and has l»een re>introdaeed in, the 
present year. The number of alkali works registered 
in llK)i5, is 73, the same as in tho preceding 
but the (other) scheduled and registered works are 
005 as against IKJ7 in tho former year. The prinolpal 
incrcaae in separate jn'oeesses registered, ft* d i a tinot 
from works registered, is under the heading* of 
ammonium sulphate and muriate of ammonia (ammd' 
niiim chloride). There has l>eon one proseouthm, with 
exaction of penalty and costs, for infraotion of . the rales 
respecting the escape of acid gases. Considerable increase 
of activity took place In the autumn of lU05 in the la^rger 
alkali and wet copper works, and in the majority of woras 
full production was carried on. 

The mtric acid process for the manufacture of chlorine j* 
no longer in ofjoration. In the Widtios and Kunoom district 
(No. 3A), in which the Weldon, Deacon, and (deotrolytio 
I»roceaB 08 for making chlorine and its product* aw id} 
represented, considerable difficulty arose from escapes 
of chlorine in tim fan draught exits of the bleach ohambsin, 
nuisance l)cing caused in the neigbbourhoc^ (the vcAamo 
of gases to be finally dealt with were not less than Id^OOK) 
oil. ft. per hour), but the difficulty was met by rine use of 
absorbing plant consisting of pipe towers packed %ith 
horizons earthenware bars oi triangulajr seetkm, and 
fed with a strong solution of caustic soda, through whiok 
the residual gaaes of the bleach chambers were diwharged 
by means of flues. This system proved so effeotive as 
to almost completely free the discharged gases from 
chlorine. 


Wod Oft bobbins; Machine 'for u^thing —— . J. 
Brnoult et CSe. First Addition, dated Jan. 26, 1906, to 
Fr. Pat. 306,277, July 13, 1905 (this J., 1906, 16). 

Tes tltie of the main patent should also be iiit^preted : 
** Haohine for bieachio^ wool on bobbinH.*’«->B. K. 


the acidity of the chimney gases in works emplo ying ehis 
process, showed an increase, and demanded close super¬ 
vision. Experiments having for their object thelessettihg 
of the escape of sulphur in gaseous states of combitEatiim 
in the Claus kiln are still in nrogress. Mr. HemingwW^ 
Huggestion to use ferrous suipiuto as an jabsoi^nt for 
rasidual gases containing sulphnretted hydrogen was ^tb- 
j voted to close laboratory investigation, foUotred 
prolonged series of experiments conducted hy tb* Un&ftd 
Alkali Co. The results obtained (showEin tabidav 
wer^ however, not foun<l encouraging. With tagafsid /to 
the employment of ferrous sulphite ds an absoi^eiit, it is 
rem^ed tlMt " this reagent only makes one jdui&aj, 
not bnlng r^niefated do^g the prcMiMis -td nnoMMuaBt 
roMtioi^* iWi ^ beoauw one m l£« 

'aMoh, leRona thtostdphaie, raaotadn mi to 

produha f«dtt dkcdt»)i^, wlfltA 
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Cl. Vll:-ACn>S. AI.KALI8, & SALBS. & NON-ATSa'ALIilC BX3SMENT8. 


*ntl in cold aolution doe» not nppceciably act on auIpUur- 
ettod b^jtdrcyfa; and lo “ C!r<de o( naTtiwu " waaka 
dowiL' 

In thd ohamber prooets for oulphurio »oid» the 

use of meehonioul meana for oreatErtg tne necmMry draught 
has given satiafaotion when adopted, especially as local 
etoapen from the hurn<»* are thereW more readily avoided. 
With respect to the repUcelnent of steam by water sprays 
in the earlier chambers of a series, minute precautions are 
found-necessary to ensure a continuous supply: in the 
back chambers* steam is found more advantageous than 
atomised water, on account of the temperature require* 
ments. Keference is made to Inglis’s second paper 
on the loss of nitre in the chamber process, contributed 
to this Society (this J., 1906, 149—154), wherein it is held 
that about half of the total loss of nitre is due to incomplete 
absorption of nitrogen }»eroxi(Je and trioxido in the Gay- 
Luasao tower, a view tipiield by most of the authorities 
dealing with the question. 

Witn respect to the " acid mist ” occurring in the 
chambers, Hasolng*s rcHearehes are referred to. 
according to which the nitroso-sulphonic acid, regarded 
as formed by the intet action of nitrous and suliuiurous 
acids, is acteil upon by a further molecule of the former 
to produce the newly named nitroHisulphonic acid," 
thus: (1), ON.OH-fHOj^ON.SOsH (nitroso-sulphomc 

acid), and (2). 0 N.S 03 H+ 0 N.()H=.N 0 + 0 H. 0 KS() 3 H 
(nitrosisulphonio acid); which latUir splits up under tlie 
influence of heat into nitric oxide and sulphuric a<'id 
(OH.ONSOaH^NO+HeS 04 ), nitrous acid. ON.OH. Iwing 
regenerated from the nitric oxide by steam and oxygen 
in the air present in the chamlwr. This nitrosisulphonio 
acid (callea also poroxylaminesulphonic acid, and Icnoum 
to vitriol makers as *‘ purple acid ") occurring fugitively in 
** chamber drips," is so unstAhle as to be a diflieult subject 
for investigation; but Raschig’s studios have led him 
to make the suggestion that the addition of nitric acid 
should he effected in the acid fed u]K)n the Gay-I.ussac 
tower instead of at the usually adopted spot, viz,, to the 
gases in the Glover tower before entering the first chamber. 
He advises also using Home excess of sulphurous acid in 
the last chamber. The unstable purple acid is thus 
oxidised into the stable familiar nitro-sulphuric acid, 
the nitric acid itselt V^ing converted into the same 
compound by the action u{)on it of such excess of sul¬ 
phurous acid in solution of strong sulphuric acid as 
escaped reaction with the nitrous vitriol. (This J., 1905, 
923.) The chief inspector suggests certain, difficulties 
attending the practical working of such changes ; but 
sums up the conditions that should regulate the pro¬ 
cedure. 

For concentrating and rectifying sulphuric acid, the 
Kessler process continues in favour with the manufac¬ 
turers as well as with the inspectors. 

'The'number of works engaged in catalytic or contact 
processes for the manufacture of sulphuric acid remains 
the same as in the previous year, and generally, somewhat 
lower flgutes are recorded as to the acidity of the residua! 

f ^ases, several minor improvements having been made 
n steadring the operation of the plants. 

Obemioal manure works are entirely dependent for the 
manufacture of superphosphate on imported material. 
The fonowir^ table gives the amounts imported in tons:— 

1905. 1904. 1903. 

Guano. 29,223 .. 24,276 2K,000 

Mtacml phosphates .. 421,026 .. 419,221 .. 392,714 

Kiteate of soda t04;436 .. 130,526 .. 115.000 

The expofte of sulphate of ammonia in 1904 were 
177,280 toiM, ea against 189,350 tons in 1905; and the 
usilinateci home consumption, including use in manure 
mUaufacture. was 68,000 tons and 66,000 tons reepeo- 
tisraly. l^evlarge quuotitlea of superphosphate produced 
in jMgium as a by-prdduot of the softer induatrv, aad 
etported to this ooun^, have btduccd deproeslon of trade, 
with low prioes here. 

In aUlpKate Mad ^ 

works, in whieh the oombuation nentralisatiflcr* 
tat denlbg with the gn^ii (dMy m Iki^ 


W)i^]i; a dUnr eHuent, aatfufacto^ to the I5nid 
le Api wwkjfi ittpnHed. The effiuent fa ecduntimM of a 
pale giwm culour, ahe io reactions on bodies 

present, and the {^esence of these kM of snlpho- 

oyahidM {[thiocyanates), Is suppo^ to retatfd tiaoteriai 
adti^ty in bacterial fllter-heds. Tha taatter fa at snob 
importance that objeotlons to such effinenta, if maintained, 
might eventuate in diacontinuanoe of the Idoid manu¬ 
facture of ammonia products. ExperifMsnts de<diag with 
the subject have been conducted for some time past, with 
some success, in the direction of reducing the oxygen- 
consuming power of the effiuent. In one Instance, a gas 
company has adopted a process designed to remove 
sulpnooyanide (thiocyanate) from the spent liquor, and 
thus to yield a clear colourless effluent. On purification 
by iron oxide, as usually practised in the smaller works, 
it is preferred to introduce the foul gases below a conical 
heap of the oxide, on a concrete floor, by a simple gas- 
distributing device. 

The conditions under which ammonium cyanide fa a 
notable constituent of ammoniacal gas-liquor have been 
carefully investigated. When hydrocyanic acid fa present 
in the gases from the ammonia saturator, and these gases 
are passed into contact with iron oxide, some means must 
be applied U> remove the acid. But as ammonium 
cyanide reacts with polysulphide, with formation of 
ammonium thiocyanate (sulphiwyaiiide). it is possible to 
exclude cyanide by maintaining ])olysulphide always in. 
excess in the liquor sent to the stills. In coke-oven 
works, owing to the high temperature reached in the 
ovens, cyanogen is liable to occur in relatively large pro¬ 
portion. and it is urged that, in all such cases, the liquors 
should be specially treated for removal of cyanides before 
undergoing distillation. Kven in works where the Claus 
jiroueas is in operation on the foul gases, and conversion of 
hydrocyanic acid into ammonia may be anticipated, a 
prior removal of cyanide is recommended. E. Linder 
presents a memorandum on the analysis of ammoniacal 
liquors from various souroes, giving the result of his exten¬ 
sive study of the subject, especially dtaling with the 
presence of cyanogen and its compounds in ammoniacal 
liquors (results being given in tabular form), and giving 
methods of analysis, which the chief inspector considers 
" may now be considered as jierfccted." 

The chief inspector, having made special inauirie|i^ of 
medical authorities as to the effects produced by the 
absorption of hydrocyanic acid by the blood, is anle to 
state that " hydrocyanic acid forms a compound with 
htemoglobin. to which the name cyanmetnnmoglobin 
has been given. The spectrum of this hotly does not 
resemble that of carboxyhsemoglobin (the compound 
formed in cases of carbonic oxide poisoning), but there 
is frequently found a peculiar bright red colour of the 
blood and mucous surfacre, which might suggest the 
peculiar colour of the blood in carbonic oxide poisoning. 
This characteristic colour fa by some observers attribute 
to the cyanmethsmoglobiu itself; by others to tho 
direct effect of hydrocyanic acid interfering with the 
tissues taking up oxygen from the blood, so that the wholo 
of the blood, both arterial and venous, becomes brightly 
coloured." 

Under the heading of the Recovery and produotion 
of ammonia," the following table is given, showing the 
amount of sulphate of ammonia produced in the united 
Kingdom:— 


i 

1905. j 

1904. 

1908. 

1 

Gas 'forks... 

las.ssr 

160.208 

149.489 

troa works . 

20.S76 i 

19,see : 

19.119 

Shale works. 

4S.»U 

tt.48S 

>7,868 

Coke OV6& works . 


20,848 : 

17,488 

yrodaoer tasiaadoarboafalng 
wqrica (hone and ooal) .. 

80.7S2 1 
16,705 1 

1 

12.880 

10, 

* Total.. 1 

J 

Mt.lU 

848,990 < 

288,SS4 


inoreoee under the lut suh-headhm arfa«a entirely 
the operation ef producer gaa pi^te, still m<^ m 
whieh wall, it fa stated, ne in opSfatioa doiriag^the oun^t 
year (1906). 
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q^ntity of an oxldisable forroui torrooyaoide. formed by 
lAteraotlon between aminonium ferrocyanide and iron 
Aooordina to one view, the linpurity is due to 
pnming over of the gas liquor containing it from the still. 

wt^ •' elaborate investigation of the 

subject, ^ves reasons for preferring, as a working hypo- 
weais, that the ammonium ferrocyanide concerned is 
by interaction between ammonium cyanide vola* 
tiUsed fi^ro the still, with ferrous oxide or sulphide 
separated in the saturator through doficienev of acid. Ah 
• jf* *®P^*’***®*' only occurs in a neutral or afkaiine liquid, ; 
it follows that the “ blue salt ” Hhould not appear from a j 
^urator in which acid is always maintained in cxocbb. ! 
There are three stagna to the formation of “ blue salt " : j 
first, the formation of ammonium ferrocyanide ; seconcl. 
of ferrona ferrocyanide; and iaatly, the oxidation of ! 
ferrous ferrocyanide to Prussian blue, ExjwrimcntB on the j 
Mbject, conducted by .Sutton and Linder, at the 
East Greenwich Works of the South Metropolitan Gas i 
Co., are given in detail. J. W. Young has contributed the ! 
following interesting facts in rcaiwct to the sporadic i 
appearance of “ blue salt ” in his district: “ Last autumn 
the larger still and saturator consistently made ‘ blue 
salt ’ for a few days; a most unusual occurrence here. 
No reason could he given, till, on stopping the plant for 
examination, an iron stay within the saturator, which 
normally was protected bv lead, was found to have lost 
its lead covering, and to "be almost entirely eaten away 
by the vitriol. There was. therefore, an exceptional 
amount of sulphate of iron in the saturator bath. After 
remedying this, ‘ blue salt ’ ceased to iw formed. When 
the larger plan^ was stopped, the smaller was set working, | 
at first with good results, but later on, ‘ lilue salt ’ was 
formed here too. On testing, ammonia was found to be 
l>assing away with the foul gas, and it was also noticed 
that there was much less ' boil ’ than usual in the satu¬ 
rator. On stopping, it was found that the delivery pipe 
from the still had broken oil near the elbow at the bottom 
of the saturator, so that animonia vapour was not getting 
its usual intimate admixture with vitriol. After remedving 
this, ‘ bine salt ’ ceased to he formeil.” 

The number of salt works is now S3, as compared with 
S2 in 1904. The introduction of Mond producer gas at '■ 
one of these works is favourably referred to. The total 
output of white salt produced from brine and salt con¬ 
tained in brine used for making alkali bv the ammonia 
soda prooees was, in 1904 (the latest Sate for which 
returns arc issued), 1,703,806 tons, as c^ipared with 
1,719,S23 tons in 1903. There was again an inetease in the 
county of Lancashire; in Durham, however, a doerease 
of 21,0S9 tons is recorded. In the counties of Chester 
and Stafford (gronped together in these returns), there 
was a further decrease of production of 11,206 tons, whilst 
WoroBstershite showed an increase of 9,719 tons. In 
one salt works a new departure has been introduced in 
brine concentration. Several closed eireular pans, me- 
ohanically worked and disohnr^, were erected in front 
of the old open pans, and fired by Mond producer gas, the 
waste heat from which passed on to the open pans behind 
them. A eonsiderable saving of fuel is thus said to have 
been made in the case of a plant firing with Mond gas, and 
the number of these closed pans is being increased. 

The recent enhanced price of white arsenic has favoured 
the output,, which was 1828 tons in 1905. as compart 
with 976 tons in 1904, and 902 tone in 1903. The pros¬ 
pects of the associated industry of tin-siBe)tia| are 
eneouxaging. The oree have to be oaloinod before sfnelt- 
nig, whatever nmy be the proportion of areenio praient. 
and When the peopnrtion is smelt, the ▼(datile produets of 
oaleination de^it so littie atsenic as to be unsaleable 
ondiK fajnitibr eMditliMis, whenu now, wi«k iiwregsed 
vatde, Wi* tpimKtea eoot” «R»y 

pMra meHurtable. 


, .JW? falleu off from the number pMie- 

t«M 'In pfi 'year, 'low ptiees inm 

tttioff twv%liMiMitiM much i^en Of IM^hr fib 
(ff. kttn.. Tlw, W of gotary |ihia is exttndfM, 
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T:’-'- .V ‘ve*! are omng mnft. ni.eorwo 

boi^es rf rotary tllhs t by the liM of ty» 
much relief is expected as to ditoharae of blaoi (uf^ 

Ip Scotland there has been iocreaseo production w e^- 
phate rf ammmia and gas liqubr. The wotln.lnglsteHid 
there during the past year comprise Iron war)ts,. ei^e 
works, coke-, producer gas-, and carbonising wor^l' afiff Wa 
I liquor works, the largest increase reiarively, out' not 
j absolutely, being in the coke and producer gas wwke, 

I due to the oxtennod use of coke ovens, and to the extension 
I of Mond gas plants with recovery jdant attached, A 
I further increase in these is anticipated in the near future. 
The total shale mined in the United Kingdom fdt 1904 
was 2,333.062 tons; the total sulphate of' ammonia 
! recovered from the same 42,486 tons, and the yield In Tb. 
j i>er ton of shale mined was 40-8; the corresponding 
I numbers for 1905 were 2.496,786 tons, 46,344 terns, and 
j yield, 41-6 lb. per ton of shale. In 1896, the ^»Jd per 
I ton of shale mined was only 36 Ih. 

‘ The Keimrt consists of 168 iiages, of which 10 paats 
j arc devoted to Scotland.—E. fi. * 

j Alkaline-earih oxalnteH ; DermnfOHtion of - bv acusous 

MtltUionit of tdkali gulphatea. H. Cantoni. Aron. Sc. 
phys. nat. GinOve, 1906, 21 [4]. 368—380, 469—494. 
Cheni. Contr., 1906, 2. 419. 

Oat.^il’M oxalate is practically unaffected by potassipm 
sulphate solution at the ordinary temperature, aiui ta oulv 
slightly attacked by solutions of sodium aolpbate 
ammonium sulphate, l^rium oxalate, on the other hMd. 
IS attee-ked to a oonsidorablo extent by alkali tulphate 
solutionH, whilst Atrontium oxalate occupies aa inter¬ 
mediate position in this respect. It appears, thereiore, 
that the affinity of the alkaline-'earths for oxalic aaid 
r diminishes, and for sulphuric acid inoreases, with riae of 
atomic weight. (Compare Watson Smith, J. Ch«m. Soo., 
1877 [2], 245.)—A. S. 

Biatnuth peroxides. IV. Oxidation of bismuth oxide^y 
potassium ferriewnide in presence of eaustie potOMi 
and the so-eaUed bismuth tetroxide. A. Oatbior 
K. Buena. Z. anorg. Chem., 60, 2I0—S14 
ly continuation of their previous work (this J., 1905, 
263, 264, 695), the authors nave repeated the ezfwriitifttte 
of Hauser and Vanino (Z. anorg. Cbem,, 1904, ai, 381). 
They find, in oppiwition to those authors, that alkaHne 
solutions of potassium ferrioyanide have the same •otibn 
on bismuth oxide as the other oxidising agents ©xamiod 
previouHly, and that there is no evidence of the lormfttten 
of a " bismuth tetroxide *’ or a hydrate of the same. 

—A;' 8 . 

^m-fHoniufn vanadate and sodium nrantUe ,* Prepurati^ 
J. Ohly. Ossterr. Z. JBers.' u. Hfittmwanttia 
1906, 64, 232—234. Chem. Contr., 1906, 8, 46fU.4a6. 

Th* author describes the process of fuvparation of anuno* 
nium vanadate and sodium uranate from oaroQ^acOon- 
taming sandstone from Utah, U.S.A. The raw mate^is 
powdered, screened, treated with hvdroohlorio aoid (Or 
sulphuric or nitric aoid). and the mixture agitated utttmt 
acquires a reddish colour. It is then heated untfl the 
vanadium and u^ium compounds are dissolved. The 
insoluble residue it used for the manufacture oi 
fullew' earth. A determined quantity ot amAmiute 
chloride is added to the solution, and latter iW 
evaporated te one-third of its volume, and allowed to 
stand overnight. The sepaAted, ammot^m flSftevnna- 
date ia reorjnitaUised fre^ a oonoentrated aodiithiiii ©f 

ammonium oWoride, and washed with alcohol 
psop of ammonium vanadate ia obtained from the mother- 
w rvai^tioo and iwsMlitatioo. . . . . 

^ **’!** iMOMth*#. 

bo^ for half an hour, the dM»d».-oi*ciad 
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▼aiudlnm pentoxide by igniting It. If the pentoxide be 
heated to 440^ C, it ornte to a yetiowi^>Wown inaee» 
whioh oryetaUieee on cooling. If cryetaU be heated 
with ga»'Coke in an eleotnc cvucible fncnaoe, a re^dua of 
vanadium containing Tanadinm carl^e is obtained^ which 
can be employed in the manufacture of vanadium steel. 

-A- S. 

Liqutfaetion 0 / air ,* Prdiminarif cooling in ihe ——. 
W. P. Bradley and O. P. O, Fenwick. J. of Physical 
Ojaift.. IfiOfl. 10, 275—289. Chem. Oentr., 1906, 2. 
486—487. 

TeS decrease of temperature on the adiabatic expansion 
of a gas, owing to the Joule-Thomaon effect la, according 
to 8 chroetter*s formula: where T is 

the temperature of the cxpanaion-valve, and Pj and Pg 
are the rcapeetivo pressurcH before and after expansion. 
Preliminary cooling of the air should, therefore, eniise an 
incrfiise in the yield of liquid air. The authors determined 
the effect of : ( 1 ) cooling the air before its entry into the 
liquefying apparatus; and ( 2 ) cooling the air inside the 
apparatus, before expansion, by means of previously 
formed liquid air. In the first case, a prelirmnarv cooling 
of the air from 30° to 2 ° caused an increase of yield from 
1*94 to 2*80 litres of liquid air, or about twice os great as 
that calculated by Schroetter's formula, (’ooling the air, 
before expansion, in the interior of the liquefying 
app^atus had no effect on the yield of liquid air.—A. S. 

Potaccium chlorate ; Simple co>Uinuou^ decinjlytir pre-iHira- 
tion of -. A. VVallach. XIA.. page 890. 

Oxidieing aUnffances [Potassium pcrmanganaie, potnasiiim j 

biehromatcl; DHtrnnnatton of - hptneanaof hydrazinr ; 

s^Uphate. JL. Medri. XXIII., page 911. j 

Hydfogen peroxide^ and ferrous salts and other reducing ! 

agents [Sodium niirtfc] ; Determination of -. W. E. ! 

Mathewson and J. W. Calvin. XXIII., page 912. ' 

ENOLian Patents. i 

Ojjwyen; Prc|XJr<ilto» of —— 6y the decomposition of j 
OicggeHated salts. G. F. Jaubert, Paris. Bug. Pat. 
24,830, Nov. 24, 1906. Under Int. Conv., Doc. 7, JIK)4. ■ 
See Ft. Pat. 350,377 of 1904 ; this J., 1906, 180.—t.F.P. i 


tf«ated with itjli MittE ra^igftni, to preoMtWte Uthliun 
< oMbeiubU. Jkmmm salphftto it teedyerod rntn tbo wf^ 
1 ^w|p»olubde rdsidtM of ikpa HadTinM 
’is fitatod ^ le rich ftt dlwnphoiWs, 

' manure,—K. $. , \ ^ ' 

Ammonia Process 0} nuAing —1—I 'i, d 
Brst Addition, dated lAiCchu, 1906, io Fr. Pat 346, 
Ang. 6,1904. 

See Eng. Pat. 8368 of 1006 ; this J.. 1906, 696.—T.F. B. 

Bauxite and an alhali sulpKale; Trealmti^ of mixtum 

of - for transformaiifjn into alumina and tdktdi 

^phur c^mpetunds [I'hiosulpkatcs], A. CSeinra. Fr. 
Pat. 363,893. March 0, 1900, 

Bauxite, or other aluminous ore, is mixed with a large 
ex<i<MK of an alkali sulphate and carbon, and the uviztuj'e is 
furnac^ed. 'J'he solution obtained on lixiviating the mass 
containing alkali sulphide and aluniinato, is treated witH 
uulfihuroiiK acid to precipitate aluminium hydroxide, and 
to form a thiosulphate, and the filtrate therefrom is con- 
centrattid to crystallise out the thiosulphate. The residue 
left on lixiviating the roasted mass is exposed to the air, 
i with addition of milk of lime, and the solution obtained 
by further washing is concentrated to recover the alkaib 
I &c., as tt thiosulphate. Bydrogen sulphide may be used 
I as the precipitant, in place of sulphurous acid, in which 
i case the filtered solution contains sodium sulyihide and 
hydroHulphido (Gor. Pats. 62,266 of 1891 and 93,962 of 
1896 are referred to).—E. S. 

Aluminium and pfttnssium sulphates ; Procc^ia for separ* 

ating - from soluiinns {Attained by decomposing 

aluminium and pUassium silicates or ofuni^e by aCid 
sulphates of the alkalis or by sulphuric acid. A. Pezzo- 
lato and M. T. cle Felice. Fr. Pat. 364,266, March 15, 
1906. 

See Eng. Pat. 6122 of 1906; this J., 1906, 759.—T. F. B 

Saits of the, oxy-hdogen acid.s ; KhcJrvlytic produUion 
of—*—. Deutsche Solvav-Werko A.-G. First Addition, 
dated March 9, 19(M>, to Fr. Pat. 362,737, Jan. 10, 1906. 
XL4., page 891. 

Peroxidised compounds ; Manufacture of -. Kirohhoff 

and Nciratli. Fr. Pat. 364,249, March 14, 1906. Under 
Int. Conv., May 2, 1905. 


Oaa purifying materials ; 7'reatment of spent - for the 

extraction of sulphur, and apparatus therefor. J. J. M. 
B^igneul. Nantes, France. Eng. Pat. 9800, April 26, 
1906. Under Int. Gonv., April 26, 1905. 

Em addition of April 20, 1906, to Fr. Pat. 345,071 of 
1904 i this J.. 1906, KW7.—T. F. B. 


Fbknch Patents. 

■ acid; Process and apparatus for purifying 

fammeoT]-. The United Alkali Co., Ltd. Fr. 

Pat. 303,947, March 7, 1906. 

Tas puri 6 oation of the tmlphuric acid is carried out as 
deseribed in Eng. Pate. 7916 and 16,929 of 10(i5 (this J., 
1906, 477). The arsenious chloride thus produced is 
mixed with just sufficient water to precipitate tne selenium, 
and filtered; a larger quantity of water is then added to 
preoi{4tate the arsenious oxide.—T. F. B. 

JUfAimn; Ssiraetion of — as lithium carhonatc from 
amblygoniie and other ores of lithium. Poulenc Fr^rcs. 
Ft. Pat. 361.617. May 27, 1905. 

BowbSMin amblygonite (or other Uthium*contaimag ore) is 
intiniately mixed with powdered sodium bisiUphate (nitre 
caki»)« '»ad the mixture is heated in cast-iron retorts, 
the hydrofluoric acid and silicon fluoride disengaged, 
being ooUected. The moM Is then transferred to a refrac¬ 
tory earthen vessel, ^eh 19 heated to redness. The 
pTMUOt is limviated, the scdfiiioa should be neutral, 
and contain but anuril luaaritifte of almniaiuiia, oaleittm, 
or iron, whioh latter are preo^tatad by a wigaM prbpcw- 
rion q^ ^Ebdliun oarboo#^, jete^d Jitqitor^u 


An acid solution, c.g., of hydrochloric acid, is noutraliaed 
with sodium jieroxide, and the saline solution of hydrogen 
peroxide resulting is used in obtaining metal and orjganio 
peroxides. For example, magnesium chloride ho 

added, and then ammonia, to such a solution 9 I hydrdgen 
peroxide, with precautions against rise of temperature, to 
obtain a precipitate of magnesium peroxide. Zinc peroxide 
and calcium jieroxide are similarly obtained. To obtain 
sodium jiorb^ate, the strong, cooled solution of hydrogen 
{xtroxido is ]ioured into a cooled solution of borax, and a 
solution of sodium hydroxide is agitated with it; the 
sodium }^rborate slowly crystallises out, and is collected, 
and washed with iced water. Benzoyl peroxide is ob¬ 
tained by adding an ethereal solution of benzoic anhydride, 
in molecular {nroportiou, to the crude hydro^n peroxide 
solution contamed in a closed vessel provmed with on 
agitator, and cooled during prolonged agitation, or until 
the aqueous portion of a sample withdrawn shows, on 
t<»<Ung, only a feeble peroxide reaction. The ethineal 
]HWiion of the product, when withdrawn, is distilled for 
recovery of the ether, and the benzoyl peroxide is orystaJ- 
Used out of the residue.—£. S. 

Iodine ; Jtapid process for the extraction of ~ from 
liquids containing iodine compounds. Boo. Francaite 
la Norgine. Fr. Pat. 361.499. May 23. 1965. 

The ipdine oompomids are extracted from seaweed and 
its aftes, and the iodine is liberated^ os tunal. iodine 
is thm extracted by systematio treatment <4 the liquids 
with'^* oil of vassUne/’ lit' Ihe prnportioiQ of 60 IbtM'df 
this solvent to 1000 of thei liquia From the 

the ioc^ is.reoore^ by bssttng thi4:'lti a 
oqmnt of steam» the iodine tubUmihg, and! being oon- 
densed as usnid.—^A. 0 . L. 
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Ozj^ffen : Prtpaniiion of - by tht Mi^po^iiion of 

(KcygenaUid G. F. Jaubert. Fimt Addition, dated 
May 29. 1906, to Fr. Pat. 360,S77 of Deo. 7, 1904 (thin 
J.. 190e, 180). 

PoTASSiiTM perchlorate (preferably), or another per- 
chlorate nr a nitrate, in mixed with a small proportion of a 
powdered combustible, such as carbon, in presence of 
water, to form a composition, which is moulded into blocks 
or briquettes, and dried. The use of water in the manu' 
facturc of the briquettes, onffbling the materials to be 
more intimately mingled, constitutes the salient feature of 
this Addition.—E. 8. 

Oxygen briqueJUA and- their manufacture, (h F. Jaubert. 

Fr. Pat. 301,622, May 29. 1905. 

This pabmt is substantially the same as the First Addition | 
to Fr. Pttt. 360.377 (aeo preceding abstract). The advan* ; 
tagOH to be derived from the addition of water in the : 
manufacture of the briquotles having an oxygenated salt 
as base, are described in detail. -E. S. ; 

Hydrogen ; Proceas ami aj^iratua fur the nianufricturc \ 

of -. F.. (leiaenbergor. Fr. Pat. 301,492. Doc. 21,1906. i 

Thb hydrogen is generated, alone or mixed with carbon j 
monoxide or carbon dioxide, by the lu^tion of heat alone, ! 
or of heat and steam, <iii light hydrea-arbons, e..g., Imnzine, j 
petrol, or on otlier materials containing hydrogen and j 
carbon, e.g., biturmui, shale, lM«?swax, turpentine. &o. i 
The organic substance is heated in a retort, to whudi [ 
steam may be admitted, to its point of decom}M>sition. ( 
The hydrogen is separaUid from the other gases in the mix- i 
turo obtaini'd, cither by physical moans dependmg on the ! 
ditferoncoH m density, or by chemical means, such as | 
absorbing the carbon dioxide by moans of sixliuin car- i 
bonati^ or hydroxide solution. 'L'he whole apparatus, ! 
which is designed mainly for the (iliing of military Imlloons, \ 
is mounted on ^^hocls so as to l>e easily movable.—A. G. L. 

Sidphiir; Maviifarture of jtowera of —J. Lagachc. 

Fr. Pat. 394.279, March 15. 1900. 

Thb condensation chambers for preparing flowers of 1 
sulphur are made of concrete, reinforced with metal, I 
or with a laltioe-wtjrk of metal, or of brieks resting on a ' 
metallic not. or entirely of metal. In this way the thick* j 
ness of the walls can Itc very much reduced. The gases 
in the interior of the chaml>er are agitated by means of a I 
powerful fan, placed either inside the oliainber or outside i 
it.-A. G. L. 

VIII.—GLASS. POTTERY. AND ENAMELS. | 

{Continued from page 848.) i 

OiasH ; A simple method for piercing • - V. N. Kaikow. i 
Chem.-Zeit., 1909. 30. 897... 

Holkh of any desired .size may be readily made in glass of i 
any thiokiioss up t.o 4 mm. by piercing tlie heated gloss 
with a ret!-hot needle. The needle should be as |K)inted 
and as hot as possible : the glaas, on the other haml. 
must not be warimsl too iiiueli. The best procedure 
is to heat the m^dle in a Bunsen flame in such a 
iMMition that its red-hot end penetrates just outside the 
name; the previously-warmed glass is then pushed up 
against tbt« point, and gradually brought into the flame. | 
the needle l>ciug at the same time twisted to and fro, until 
it penetrates the softened glass. Before allowing the > 
glaes to cool, it should be well covered with soot to prevent i 
cracking. Any number of holes may thus be niwle in a [ 
test-tube, flask, kc. For convenience in handling, the I 
needle may be fused into a glass holder; an old thermo- | 
meter forms the best holder for this purpose, as other glass | 
usufljly crocks on cooling in contact with the steel n^le. i 

-A-G-L. I 

UNZTJio States PATKitTS. 

OUMtt’furnact. D. J. Gbrisi, Assignor to S. I. Ghrist, 
Hites, Fa. U.S. Pat. 828.283, Aug. 7, 1900. 

Thb furnace described comprises a melting chamber. 


below and parallel to which are pairs of regeneratinff 
chambers, separated one from another, and closed at 
adjacent ends by a transverse wall Each pair of re¬ 
generating chambers Is connected by a due ^th a port 
at each end of the melting chamrier, fuel-disohai^ing 
devices being arranged “ so as to project through the 
end-walls at the upper ends of the Hues and an^nged in 
line with the fiorta, to discharge lonmtudinally^ intp the 
melting chamber.'’ A cave is situated on one side of Hie 
regenerating chambers, near the centre, and formed partly 
by one wall of the latter. Tho furnace is also proTidea 
with a stack, and Hues arranged one above tho other, on 
opposite sides of the transverse wall, and formed porUy 
by it, communicate each with a separate regoncralang 
chamber, and by vertically extending conduits with the 
oavo. At tho upper ends of the iionduitR are valves for 
controlling the Rujiply of air from the cave to tho 
lilies, and there are also indejiendently controlled valves 
in the conduits for rcgulatiug the supply of air from the 
cave to the roguuerating ohambors, ana tne discharge of the 
iiroducts of conibustioii from the latter to the stack. 

—w. a H. 

Ceramic product. M. M. Migran, Paris. U.S. Pat. 
827,660, July 31. 1909. 

A TLASTlc^ liasto is made by mixing a double silicate of 
lime and magnesia with a trisilicate of magnesia, or by 
mixing nsbostoK and steatite, and the paste is fired at 
a teiiifHiratiire below the vitrifying point, to yield the 
ceramic product.- VV. C. H. 

Fkkkou Patent. 

(Haas ; .4 ppaxalua for pouring tn/dlcn - direct- from the 

furnace. V T. Sievert. Fr. Pat. 394,151, March 8, 
1909. Under Int. (^onv., March 11, 1905. 

See Kng. Pat. 5906 of 1909; this J., UK19, 760.—T.F.B. 

iX.-BUILDING MATERlAl^, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page 848.) 

JiNGLisir Patents. 

Wood; Vreatrvalion of -. W. Hoettger, Wesel 

a/Hhein, Germany. Eng. Pat. 20,903, i>eo 27, 1905. 
Under Int. (.ouv., March 22, 1906. 

See Fr. Pat. 362.915 of 1905 ; this J., 1905, 971.--T.F.B. 

Portland cement; Manufacture of -. H. Peters, 

Rochivitor, Kent. Eng. Pat. 19,180, Sept. 22, 1906. 
Snimny containing about 40 i>er cent, of moisture is 
mixed with coal slack in the proportion of 4^ owt. of coal 
per ton of Hlurry. 'l'he mixture is dried, and broken 
into IniMpM. whii'h arc chargeii inte a vortical kiln 
without tim addition of any other fuel except a layer of 
faggots and another of coke at the bottom of the kiln. 
In working a charge, tlie faggots are fired, and when the 
coke above Uiem has become thoroughly ignited, the kilh 
door is closed, and an air blast forced in from l>olow 
the fire-bars.—A. G. L. 

United States Patents. 

Dust ; Method of and agetU for laying -. 0. E. Dolbear, 

Longbeach, Cal, Assignor to G. K. Phelps, Boston, Mass, 
US. Pat. 828,943, Aug. 14, 1906. 

’’ Bittern," or a liquid containing an excess of magnesium 
chloride, is applied to the roads to reader them austlcuM. 

-B. N. 

Bricks and other articles formed or consttnekd of ; 

Process hr treating -« J. Simons, Los Angeles, 

(M. ,Ua Pat. 829,177, Aug. 21, 1906. 

WH1I.HT the kiln containing the bricks, Ac., is at its IdgfrMt 
temperature, tho oar and steam passages leading to it are 
shut, so that only carlKmaoeous gases are erdlrod within 

0 
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the kilu. The kiln im then allowed to c(M) 1 whilst its 
( ontentH arc ex^Kised to tJtie aotion of these oarbonaceous 
gafies.—A. (t. L. 

Magmsia ctvieiU. K. Riclteh Assignor to the Anioriean 
Hydrolite Go., Hoboken, N.J. G.S. }»at. 827.280, 
July 81. im 

Thm cement deacribod conHiHtK of 80 parts by weight of an 
absorbent filler, such as sawdust, H.'> parts of luagncHium 
ohioridc solution (30‘K'’ H.}. 25 parts of infusorial earth, 
76 parts of pulverise^I burnt magncsiU?, and 484 parts of 
water.—W. C. 11. 

CemetU: I’roce.fts for rapid haidening of - II. 
Sohneidor, Ginoinuati, O. H.S. I’at. 828,970, Aug. 21, 

iftoe. 

Obmbnt is rapidly hardened by passing a cumuit of 
olectriclty through the cenient mixed with water until or 
after the masH has set iKn'inaricnlly. The currcint imist l>e 
Hufficiontly strong to heat the mass ho much as to ])r('vent 
the water from free/.ing. A. (1. 1* 


oontroh for the next live years, 80 per oent. of the cinder 
made in the C.l^ A. by the roaating of pyrites or copper* 
bearing pyrites. At the present time 860 tons of nodnhsed 
pyritos'omder are being produced per day of 24 hours. 
) At Aspinwall. near Pittoburgh, Pa., two large kilns, with 
' an output of 250 tons in 24 hours, are in operation, chiefly 
: for the working up of blast-furnace flue-dust and pyrites- 
; cinder. At fSteelton, Pa., one kiln is working, and three 
; others arc about to be built. The improvement in the 
i composition of the nodule^ from the magnetic ooncen- 
S tratcs treated at St^y^lton is shown by the following 
, figures, of whuih the first set refer to tlie raw material, 

I and the hcooiuI to the nodules:—Iron, 69*04, 01*26; 
sulphur, I'lf). 0*18; phosphorus, O-Ol, ()*()J ; and silica. 
H-50. 8‘fil per cent. At Hazard. Pa., the New Jersey 
[ Zinc (’o. have erected a plant for nodulising fine frnnklinite, 
j 11 trill! run on 300 tons having proved succossful. From 
j fine ore containing 17 40 jkt c,out. of y.iiic, nodules con- 
' taining 20*4 |>er cent, were obtained, with little or no Im«. 

. A description of various labour-saving dovioos used in 
connection with the procens is also given. A bibliography 
j is appende<l to the paper —A. S. 


Frbnch Patkwth. 

Marble; Procesa for the mauufaefure of artip.md -. 

J. PttBoro. Fr. l*at. 301.494, May 20, 1905. 
Pi^KTLAKD opinent' Is mixed witli mineral lolours, ami 
moulded into objects with water contaming sodium Kill- 
cate and potnssimu Hdi(Mtc. .\fteT allowing the masH to 
dry for several days, it in ])hu'cd in a mixture of 5 litres 
of “ silicious ” Water and 1 litre of polaHsiiinj sihcate 
solution, which is then hi'ctral anil kept, boiling for 2*1 
hours. The mass ohtuined ih <h ied and polished as usual. 

—A. (i. h. 

Ceramic hricke ; Purning of --- Soc. des Ceramiqties 
do PignauM, J. Ardisson ami A. llarthelemy. Fr. Pat 
303,918, Feb. .5, 19(I0. 

TifJfl corumic bricks, as tlu'v <ome from the hy<lranhc 
press, are at once surroumlcif by a porous mass of refrac¬ 
tory material, previously burnt )>crfeetly dry, the whole 
lining carried on trucks wbi<b move along a furnace in 
the form of a tunnel, 59 imdies in length.—A. G L. 

Portland revtaU from hlaal-furmuci ulag ; J*roc(nn for 
making ■- —. K. Zulkowsky. Fr l>at. 354,922. 
March JO, 190fi. 

A f'AlAfAKKoim mateniil. preferably gootl limcKtime or 
<|uie.klinie, is )iOHtc<l in a hasu- Uoartli furnace. The 
molten hlast-furna<‘e slag is thiui run in in Kujtabh* pro¬ 
portion, the whole is well mixed, ami then rapidly cooled. 

—A. a. L. 


X.—METALLURGY. 

{Conltnaed from page 852.) 

Tine iron ores and pyrdcN eindtr ; Sodidiftiog and de- 
HvlphurtHalion of , A. L. Colby. lion ami Steel 
•lOfit., July, 1990. I Ad viincc ]>roof I 

ThJ 6 author gives a desi'ription of several large plunts 
in the UnitAMj States, whi*re (here has lieeii suceesHfullv 
worked, on a large seale. u prot'CH.N for the eoiiversioii of 
iiiie feiTuginuus ores and of hy-priKlmts. aueh »s pyrites 
ouuhn*, into “ivodulws*’ miiUhle h»r further tre. tmeut 
in blast-furnaces. It is stated that since last summer over 
24|0OO tons of such line matormU have been succesHfullv 
and occmoniicttUy in'ated. The pna-oss is cHsciitiallv that 
described in G.S. Pat-. 794,073 of 1904 fthis894). 

The plant at Newark, Now Jersey, is under the control 
of the National Motallurgio Co., one of the constituont 
oomi>»ni©8 of the Newfoundland Hyndioate. At the 
present time there are throe kilns, one' for the nodulising 
process, one for either nodaUaing. or roiwtlng with salt 
OH a preliminary to the Henderson oopper-leachibg 
OTocesa, and one Intended entirely for the latter purpoee. 
Tw© more nodulising kilns will be in n{Hwatio«i by next 
auteUnn. U it stated that the Newfoundland flyndioate 


j Copper fttede. p. Hrciiil. Compt. rond., 1990, 118, 
I 34(>--348. 

Thb author has investigated the singular points in copper 
' steels containing from 0‘6fi to 9*79 per cent, of carbon. 

\ From 9*5 to 20 per cent-, of eoppor, the point Ar, lion 
; between 575*' and hlMf HtV' to I0(f C. below its value for 
a. Himihir carbon steel. 3’he pbenomenon of rccalescence 
I at this point becomes more marked as the percentage 
of copper mcrease.s. Slight HCjiaration of cop|>er takes 
place when as little as 3 jier cent, is present, but in 
; such minute globules that sensibly uniform ingots cun be 
; cast, oven up to 10 per cent, of copper. The metal becomes 
i brittle only when 19 |M^r <!cnt. ih »*xi*ccdcd. Mechanical 
I tests show that cojipcr mcroHMcs the tenacity and lowers 
I the ductility of steel, hut to extents whic7i vary greatly 
I with the treatment of the metal —J. 1). 

i 

Copper steels. P. Hrcml (\»mpt. rend., ltMM», 148, 
377—389. 

'I'HB efitM-l. of shock on not-cherl bars was tried with both 
low- Hiiil high-carhonat-eols, containing various jiercentnges 
I of euppor, up to 4 ]»or cent. The fragility of the steel is 
i increased, when the carbon is 9*15 to 0*18 per imnt., by 
j proportions of eojiper above 0-5 )>er cent, ; but. in the 
i eaw* of (he higher carbon steels no definite effect due to 
i (he presciu'c ol the cop]H‘r I'ould lie (dearly detected, 
j 'I'orsion expcninents gave similar results to tlioseon tensile 
! Htreiigth ; in all the steels, when the eopjier exceeds 2 
I per cent,., it increases considerably the elastic limit and 
the moment of rupture. Similar result© were shown by 
determinations of the hardness by Briiieirs method; 
(•(Hiper steels wercs found to be usually superior to tlie 
(Mirrespomling nickel steels, (biroaion trials with dilute 
Kulphuric ueul ahowed that royi}>er has a very powerful 
effect in lessening the rate of corrosion. Micro^raphic 
examination of these steels coiifinns the eonuhisions of 
Sti'iid. I’he ufdisttlde steels (lielow 4 })er cent, of copjicr) 
show an «‘xtreme fineness of stnieture. They contain more 
I granulo-Horbitic jHaiflite as the projMirtion of coptKir la 
increasod. and the effect of this is to produce a steel with 
the hardno.Hs, Imt without the hiittleiioss, of a steel of 
higher earhoii content. (-opjwr stools Hoem in many re«i>ect« 
as promising indiiHtriully as those containing nickel or 
other elemonts much more costly than copjior.—J. T. 1). 

iWan</(j«c#c ; Compounds of - \oitk adicon. F, Doe- 

rinckel. Z. anorg. Chem., 1906, 50, 117—126. 

A !4Ti:iiY of the heating and cooling curves of manganese- 
silicon alloys, together with examination of their micro- 
structure. showed that two well-defined compounds ate 
forinet^ Mn^Si and MnSi. In the alloys poor in mlicon 
there is a series of mixed crystals, ranging from pure 
manganene to the saturated ory'atala contaming 17*7 atoms 
per cent, of silicon. In the alloys containing 37*5 per 
cent, by weight of silicon, or more, microscopic examina¬ 
tion revealed the presence of ptwallel hands or stripes, 
due to a straotural element ox which the oomposition 
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the lOJoy 24 per cant, at wtirntwy htlU Mlwis* 

liqurd »bove 380^' C. The mdUng-wini ,<iq^w« 
alloys consists of three brsnobes. Starting ^ni fee 
melting [wint of gold, it falls rapidly to the euteetio point 
(SflO" C., 24 per cent, of antimony), then riaea to » poiat at 


could not be dc^tnined. Starting from manganese, 
melting at 1244° C., the addition Of silioon canset a lower¬ 
ing of the melting point, and a scries of mixed crystals 
containing from 0 to 10 per cent, of silicon separates 
T^e curve representing the beginning of crystallisation 

of the alloys with from 10 to 30 per TOnt. of silioon has a ' 460“ G. corresponding to the commini'AuSlta W 

Miorosoopic examination of alloya with from 10—20 per i 
cent, of ailtoon revealed the presence of an euteetio, and i 
from the proportions of this otitectic and of the primary i 
orystala of the compound, Mn2Si, tlie eutectic point was 
found to correspond to about 12 jier cent, of silicon and a ' 
temperature of 1075® C. Between .30 and 50 pr cent, of : 
silicon the curve has a. semond maximum, at about 34 pr ! 


cent, of silicon and 12H()'^ C., corresponding to the «._ 

pound, MnR). Between the twti maxima there is a Meeond 
eutectic point at 1239" C.. and 30 pr cent, of silicon. , 
When the preentage of silicon in the alloys rises above i 
37*5 pr cent., the amount of the crystals of the compound, 
Mn8i, gradually diminishes, and anotlier structural elo- ' 
ment, indicatetl by parallel markings, makes its appar- 
ance. covering almost the whole surface of tlie section 
of the alloy containing 45 per cent, of silitum. With , 
50 pr cent, and upwards of silicon, first silicon separates 
from the melts, and afterwards, at 1130® C^, the structural 
element of unknown composition crystallises. (See also 
Vlgouroux, this ,1.. 189«. 141 ; l{K)r>;i235; and Ulwflu, 
this .r., 1903. 168, 214.)- A. S. 

I 

TAnC'gold fHvif.H ; Proposed proaiss for ireiUment of - 

• before »nieUing. 0. K. Meyer. .J. (3iem. Met. and Mining 
Hoc.. 8. Africa, 1906, 6, 361- 364. 

Instead of decomposing the complex cyanides with 
sulphuric acid, the zinc-gold slimes are placed in a vat, 
and dried by means of steam, any mconiplete oxidation 
lieing perfected by moistening the Hhmes with a small 
ftuantity of nifru* acid. Any excess of acid is cxpelleil 
by the heating, but as little ns possible should he^ used. > 
'rhis treatment will oxidise all easily decomposahlc ; 
cyanides. 'I’hc difticultly-decomposahUi cyanides are then 
destroyed by acting on the E4imc8 with ten times their 
volume of a saturated solution of ammonium carbonate, ' 
which dissolves compounds of silver, zinc, and copper. 
The solution obtained is filtered off, and distilled with ' 
limestcmeor dolomite, to recover the ammoniumcarbonato, 
the residue left id the still being worked iiji for silver. 
The residual slime loft is very rich in gold, containing, in > 
addition to the gold, only silica, ferric hydroxide, and lead j 
carbonato. It should be Huxed with a little borax. The , 
process is at present only in the cx|mriinental stage. 

• A G. h. 

(Jfdd; Alloys of ■ ■ with hismiUh and anHmony. Jl. 

Vogel. Z. anorg. Chem., 1000, 60, 145—167. i 
The melting-point curve of gold bismuth alloys consists : 
of two branches intersecting at an eutectic point (240" 0., i 
82 per cent, of bismuth). No < ompound of the two metals 
is formed, the eutectic crystallisation of all of the alloys ; 
with from 4 to 100 per cent, of bismuth taking place at • 
the same tempraturc. 'Fhe alloys with from 0 to 4 pr cent. , 
of bismuth iTystalbse as solid sohitioiis of luHmutb in gold. 
With from 4 to 82 pr cent, of bismuth. saiuraUid mixerl 
crystals, coiitaiinng 4 per cent, of bistnuth, separate first, 
until the residual melt attains the (aunposition of the ’ 
eutectic, which soUdifies at 240' C. With from 82 to 
100 pr cent, of bismuth, the alloys consist of crystals 
of bismuth embedded in the eutectic, which is a mixture 
of saturated mixed crystals and bismuth. Microscopic | 
examination of the alloy containing 4 tier cent, of bismuth 
showed that this did not consist entirely of'mixed crystals, 
as would have been expoted; this is due to the 
inoompleto diffusion of the bismuth into the gold. 
After heating at 400®, 600®, 700", and 800^ C. respotively, | 
the structure of the alloy was found to be tjuito diSerent, ; 
consisting of crystals of gold emliedded in the eutectic. ; 
It appears therefore thatrat high tompnitures the diffusion j 
of bismuth into gold is very smaU, but is much greater i 
at tempraturea Plow 400® 

In tp ease of jg^^antimony alloys, the melting point | 
of gold is Inwerea eottsfderably by Edition of antimony ; \ 


point of bismuth. Prom the molts oontaining less thim 
^ pr cent, of antimony, crystals of gold separate out 
firat, and the residual melt solidifies at the outeotie pednt; 
the eutectic consists of a mixture of gold and the coa^»ouAd 
AuHhj. With from 24 and 55 pr cent, of afttlmOE^, Ufa 
alloys consist of crystals of the oompund, AuSl^, embeddad 
in the eutectic ; whilst with from 66 to 100 per oeiit, of 
antimony, the alloys consist of crystals Oi antltaohy 
surrounded by the eutectic. The compound, Au8bj|, ory^rtaf- 
Uses in cubes ; it is harder than antimony and gold, twy 
brittle, and more resistant to acids than antimony is.— 

Silvt r : AHnys of - with thuUium, htmiUht Ond 

many. G. T. Petrenko. Z. anorg. Chem,, 1906, W, 

133 144. 

'PiTK mitlting-pint curve of silver-thallium alloys oonsists 
of two branches starting from the melting jxfints of silver 
and thallium roHjxN'tivcly, and intersootingat an euteetio 
point (287" C^. 2*5 pr cent, of silvtir). ^e melts con- 
taming 0—lO pr cent, of thallium solidify as mixed 
crystals of thallium and silver. As the preentage of 
rises from Hi pir cent, upwards, tlie amount of mlged 
crystols decreases, whilst' the eutoctio is formed in gradually 
ir.crcaHing quantities. The alloy with 95 pr cent of 
thallium consists of .star-sliapd mixed orystale embedded 
in the euteetio, hut at- 97’5 pr cent, of thallium* the 
alloy consists entiri'lv <if eutectic. With more than 
97*5 p^r cent, of thallium the alloys consist of primary 
ciTstals of a-thalliuin emliedded in the eutectic ; crystals 
*»( /^'thallium separate from the melt, but are tratuiformed 
into a-tha)liuiu at 226® C. 

The melting-point curve of silver-bismuth all oys hofi , 
a somewhat unusual form ; it conalsta of two hranfihe0 
ihtorHecting at an eutectic point (262® C., 2‘6 pr oont. of 
silver), but the branch beginning at the melting p^t 
of silver is distinctly concave at the prt oorreepudicg 
to about 4Q pr rrent. of hiBmuth. Microficopio exandoa* 
tion showed tliat the alloys containing 17 to 96 pr cent, 
of bismuth consist of two strut^f ural elements, via., white 
mixed crystals ricli in silver, omhodded in the grey, micro- 
crystalline eutcedc. The alloy with 2*5 per cent of slayer 
consisis entirely of I he eutectic, whilst that with I per cent, 
of Sliver consists of crystals of bismuth embedded in the 
eutectic. Tlie melts oontaining more than 96 pr oeot of 
silver solidify, on cooling, as a solid aolution of bitmiith 
in silver, but it was no(- found psHible to determine 
exactly the composition of the saturated mixed cryitalfi. 

The melting-pint curve of antimony-silver alloys fails 
rapidly, from the melting pint of silver to a pint at 
560 (‘orresponding to the compund, AggHb, amd ^en 
less rapitlly to the eutoctic p>int (485® C., 45 pr cent of 
antimony), from wbicb it, rises to the melting pint of 
antimony. With from 0 to 15 pr cent, of antimmiiy the 
alloys consist of mixed crystals containing up to 15 to 16 
per cent, of aiitiniony. ffrom 15 to 25 pr odnt. of 
antimony, two structural elements are observed in toe 
alloys ■ saturated mixed crystals and the oomponild 
AggSb (27•97 pT cent, of antimony. 569^ C.). With from 
2'7’07 to 45 pr cent, of antimony, the compound, A^Sb. 
separates first, and then at 485® C. the euteotio {4o per 
cent, of antimony) crystalbses. Between 46 and MO 
pr cent, of antimony the alloys contain two cons^tuentt, 
metallic antimony and the eutectic. (Hee alao iMtorie, 
this J.. 1894. 1294,)~-A. S. 

Copper imning in Chile. For. Off* Ann, See., 

IT.H.] 

Thrhk was on iiifTease in the shipionts Of fine ooppr 
from Chib to the amount of 9,601 met. quintals, the total 
amount beipg 296,313 mot. quintals. 888,994 dutotob of 
bar oopiwr were exprted; of this amoimt 179300 
ouintai* were shipped to the United fi^ngdom,' and 
47,104 qutatab to France. The total exnoft of tMa 
article showed an increase of 17,070 quintals over 1904. 

o2 
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tn copiwr resulue the tot*l ftmouQt exported Hroiouiited 
to IA,6AS »ei. qtMahi of tise oop^, m eompared with 
0,654 met. auinta.bi in 1904, There was an inoreMO 
in export to United Ktn^om. The total amount of 
ores exported equalled 41,090 quintals of fine coimer, 
or i,5^ met. quintals less than durinff the year 1904. : 
Of the total exiKwrt of this article, the United Kingdom 
toolc 38,404 quintals. 

Copper alloyn ; Afwroflfo/>iV #fr»ic<i/.rco/-. J. Ja<!ob«en* ■ 

Bull’ 8oc. Chim. Belg., 1900. 20. 214-230. 

Trx author has examined and gives plates of the micro* ' 
soopic atructure of pure copper and of a number of bronzes ’ 
ana brasseB. Mechanical tests were also made of each 
sample oxaniined. The work is still in a preliminary 
stage, but already permits the following eonolusions to i 
b^rawn :—1. Alloys giving gootl results m both tensional 
and shock tests show a homogeneous and regular structure , 
(by regular is meant that the crystal axes are all in the 
aamn direction). 2. Alloys giving poor results both in i 
tensional and shock tests show a structure neither hoiuo' 
geneous nor regular. 3. Alloys giving jmor tensional • 
rwults, but having a high resistaniie to sliock, show a 
homogeneous but irregular structure.—J. T. D. 

/hrtum; Prettaraiion of - from ttn Huboxide. 

Guntx. Compt. rend.. l«0», 189, 339-340. | 

Whbn metallic magnesium and barium oxide are heated 
to 1100*^ C., the reaction 2Ha(> + 2Mg—Ba20 + MgO +Mg 1 
oocurs, half of the magnesium volatilising. If a larger j 
proportion of mamosium be used, an alloy of barium and 
ina^esium inayne comlensed in the afiparatus: and if ' 
for the magnesium be suhstituteil a non-volatile metal < 
such as aluininium, the dissociation of the barium suboxide , 
gives rise to pure burium. Barium stiboxide decomposes ! 
water In the cold. At a red heat It also absorbs nitrogen, | 
giving a nitride ; and hydrogen, yielding a hydride. , 

Strontium behaves in all these resiwcts similarly to 
barium.—.T. T. I). 

AritiiMny-thfMium alloys. K. S. Williams. Z. anorg. i 
Chem., r«0«, 50, 127-^ 132. i 

MoLTBjr antimony and thallium are miscible m all propor- I 
tions. .From the melts containing from 22 to 100 atoms | 
per cent, of antimony there separate, on cooling, either ; 
orystals of antimony, or saturated mixed crystals of ! 
antimony in a4hallium. (ontaiiiing about 22 atoms per 
oant. of' antimony, until the residual melt attains the : 
composition of the eutectic (29*8 atoms per cent, of anli- 
mony), which soUdilics at 195* C. From the melts con¬ 
taining 0 to 22 atoms per cent', of antimony, on cooling, 
oryatau of. jS-thallium separate; ut 225^" C. these are 
transformed into a-thallium, whilst at 195* C. the remainder ' 
of the melt solidiHes as the eutectic. In all of the solid 
alloys, at 187® C., or 8® below the eutectic point, crystals 1 
of the compound, ShTlg, are formed according to the j 
following equations (I) Alloys with from 22 to 100 i 
atoms )»er cent, of antimony 

I mol. SbUs 0‘901 mol. of mixed crystals ^22 atoms I 
per cent, of antimony)+0*154 mol. Sb. 

(2) Alloya with from 6 to 22 atoms per cent, of anti¬ 
mony 

I mol. BbTl» Bfc / mols. of mixed crystals+y mols. Tl. 

Micrographio examination of the alloys showed that the | 
alloys containing from 29*8 to 100 atoms per (‘ent. of i 
anrimony consist of three structural elements, viz., primary j 
crystals of antimony; a homogeneous straw-yellow com- 
l>ound, SbTls, of ill-defined crystalline stnmture ; and a 
mixture of this compound with very small, somewhat bent ; 
rods of antimony, clenved from the eutectic. The alloy, . .j 
with 29*8 atoms {>er cent, of antimony, consists of the i 
compound, SbTlj. and the small rods of antimony. ! 
With from 29*8 to 25 atoms per cent, of antimonv, the j 
(piantity of the compound, ShTlg. increases, and that of 
tW rods of antimony deorea4ses. As the amount of anti¬ 
mony is reduced below 25 atoms per cent., the amount of 
the ffnall rods of uttimony deoreusc* rapidly (disappearing 
alto|{ether at about 22 atoms per cent, of antimony), 
that of the oompoimd, BbTls, d^reases slowly, and tl^t 
of the mixed crystals of aiit4mony m a-thaUiitm inoreases. 


Thorium; Prtpantlion of ImetaUic] -. H. Moisean 

and Ok Hdnigffohmid. Monateb,' Ohem,» 1909, 87, 
e85-~096. 

Thorium has never hitherto been obtained free from 
qxide, the purest specimen having been that prepared by 
NiUon, which contained 19*85 per cent of thorium dioxide. 
The authors endeavoured to obtain a purer preparation 
by first heating thorium carbide in a stream of chlorine, 
and re-subliming the product in a current of hydrogen, to 
obtain anhydrous, oxygon-free thorium chloride; the 
chloride was then plaocKl ill an iron crucible, along with 
alternate layers of sodium and sodium chloride ; and the 
crucible was closed tightly and heated. The product so 
obtained, however, contained over 15 per cent, of thorium 
dioxide, the oxygen having evidently been derived from 
moisture alisorbed by the hygroscopic thorium chloride 
during its transference to the crucible. To meet this 
difficulty, the experiments wore repeat 'd in glass tubes, 
in such a way that the sublimation of the chloride, and 
the reduction with sodium were conducted *« mcMo. The 
glass of the tubes was found to be attacked, however, with 
formation of some silicon chloride, so that some thorium 
oxide was produced ; nevertheless, tho metal obtained 
was found to contain as little as 3*08 per cent, of oxide. 
Attempts were made to improve upon this result by 
electrolysing anhydrous thoriuin'{>otaBaium chloride in 
an atmosphere of nitrogen. Experiments showed that only 
porcelain vessels were available for the purpose, but the 
porcelain was always found to be more or less attacked, 
with conac4juout formation of oxiile. The best prnducit 
(contained 5*1 per cent, of oxide. 8ome of the metal so 
obtained was packed in a cavity in a tightly-rammed block 
of thoria, contivincd in a carbon crucible, and the whole 
was heated in an elec.tnc flaming-arc furnace. On 0|>on- 
iug up the mass at the conclusion of the exiieriment, the 
metal was found to have volatilised partly ; but a few small 
metallic boiuls were encountered, and these proved to 
consist of }>erfectly fused thorium, free from,oxide.—H. B. 


Mini'.ral industny of Austria. Mining World, 8ept. 1, 
1909. [T.R.) 

Ik 1905 there were employed 139,310 men in the mining 
industry ; 8,289 men worked at the smelters, and 7,210 
men and women were employed at the salt plants. 

The output in tlic last two years compares as below, 
m metric tons, unless otherwise 8|>ecified :— 


Antimony ore ... 

Antimony . 

(!oal (bituminous) 
Coal (lignite) ... 
Copper ore . 

Gohl ore . 

Gold (kilos.). 

GraphiU) . 

Iron ore . 

Iron, pig . 

Iron, cast . 

L.ead ore. 

l^ad. 

Litharge . 

Manganese ore . 

Mercury ore. 

Mercury. 

Balt . 

Bilver ore . 

Silver (kilos.) ... 

Tin ore . 

Tin. 

Zinc ore .. 

Zinc . 


1W)4. 

1006. 

103 

1,073 

3« 

00 

ll,Ktm,24B 

12,585,203 

21,9Hl,0r.l 

22,092.076 

10,701 

10,077 

H80 

870 

12,fi,'>3 

35,037 

71 

204 

2S,«20 

34.416 

l,7Ht,21» 

1,013.782 

820,or>6 

047.036 

in8,30» 

172,670 

22.514 

23.380 

12,045 

12,068 

783 

865 

10.180 

13.788 

88,270 

86,8.50 

S3U 

520 

309,877 

348.375 

21.048 

21,047 

30,032 

38,453 

77 

52 

38 

S3 

20,220 

20,083 

0,150 

0,326 


The output of 1905 was valued at £15.276,000, of which 
£11,128,000 represented minerals, and £4,128,000 metal¬ 
lurgical products. 


Mineral industry of Sitjeden. Mining Worid, d^pt. I, 
1906, [T.R.l 

PcriOHO the past yeat thgre has been ia&ikedi ifi 

minihg, hotanly in iron htihing. Th^/irei^ employed in 
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1905 ft totfti tit 14*574 sm tii the mira md (|iiftnHle«, 4ind 
10,645 At metftllurgiofti woribi mftkiitf in ftll 31,S02. who 
hftve produced ftjpproxiinfttelv^665.3^ worth of mineralN 
and' metftilurdo^ produote. Yhefe w^re 591 ftooident* in 
the mines and qiiftiries, of which 24 were iatftl, and 518 i 
ftcoidents in the metaiiurgiofti industry, of which 0 were ; 
ffttftl. Tim ratio of aootdenis to the numimr of employee ' 
is comparative small, since there were in operation in I 
1905, 404 mines and quarries, and 186 metallurgical | 
plantn. • i 

The prodnotion in the last two years compares as follows, ! 
in metric tons, unless otherwise specified :— , 


Coal . 

Copper ore . 

Ck»pper. 

Cornier sulphaU*. 

FolHiiar . 

Fireclay . 

Gold (ktlos.). 

Iron ore . 

Fig iron . 

Wrought iron, crude. 

HcMsemer ingots. 

Basic ingots . 

Crucible ingots . 

Bars, (&c., of iron and steel 

Wire rods . 

Tubes, Bt<»el . 

Sheets, iron and steel . 

lA‘ad. 

Manganese ore . 

I'yrites .. 

►Silver (kilos.) .. 

Silver-lead ore . 

Zmo . 

Zinc ore .. 


1904, 

1905. 

320,984 

322,384 , 

30.834 

39,255 

533 

1.385 , 

1.248 

1,029 i 

18,021 

19.224 ! 

l«fl,888 

119,947 1 

01 

65 ! 

4,083,945 

4,304,833 i 

.528,525 

539,437 ; 

189,240 

182,040 1 

78,577 

78,204 1 

262.832 

288,075 ! 

1,102 

1.319 

252,888 

284.380 

31.803 

30,009 

23, .594 

21,8(0) 1 

10,331 

14,700 j 

589 

570 i 

2,297 

1,992 : 

15,9,57 

20.702 i 

051 

000 ] 

8,187 

8,397 i 

3.53 

.805 ! 

57,034 

50,885 ' 


In )U05 the iron industry had 24 magnetic separnting 
plants and 9 i-oncentrators. which produceil 221,744 tons 
of clean iron ore. The 139 blast furnaces worked an 
average of 270 days each. 


••iMMonittm iHnadate and sodium uranafe, : Pn'.jMration 
of — - . ,1. Ghiy. VII , page 883. 


Knoukm Patbnts. 


Iron and t^ed ; Hardening and toughening of -. J. i 

Churchward, New York. Eng. Pat. 15,423, July 27, ! 
1906. i 

Small percentages of chromium, nickel, and manganese \ 
are mixed with the metal, which is (tast into iitgots, in 
contact with a surface containing manganese ; 1^0 ingots, 
after being reduced in thickness by jirossure, arft' plunged 
whilst hot into a liquid bath containing fatty sulietance and 
phenol.—J. H. C. 

Iron ore ; Process for reducing -. P. A. Newton, 

London. From Wostmiin Process Co., Jersey Citv, 
U.a.A. Eng. Pat. 2988, Feb. 7. 1906. 

Sbk U.S. Pat. 812,247 of 1906: this J., 1906,26».-~T. F. B. 

Magnetic nuUerieds ; Treatment of R. A. Hadfleld, 

Sheffield. Is^g. Pat. (V426, March 16, 1906. 

Th> permeability of an alloy, low in carbon and manganese, 
in which a magnetic body firon) and silicon, or its equiva¬ 
lent. form the principal oonstituents, is increased, and its 
h 3 r 8 terests action reduced by heating within the ran^o of 
temperature of Eimma iron or above the critioal | 
point of the alloy (sDout 1050° C.), and then cooling at the 
rate of about lu® per hour.—Jl. H. C. 

Sulohide and other ores [Oakna ]; Trtaimeni of -, 

d. E. Klngiley, Toronto, Canada. Eng. Pat, 16,874, 
Attg. n,l905. 

Tbb ores are treated in a closed solution tank, pi^ovided | 
with ft Alter beUom, witii a eolni^ cf nitstc acid of a [ 
strength not exoee4i>i8 7^?" eent., and preferably heated i 


(AS described in Ettg. Pat. 28,909 of 1-904; ^ 1905, 

dglb whereby the is entirely dissolted, thelemnAtloa 
of lead sulphate being entirely -preveoted.-^* H. €t 

Ores ; Treatment of suicide and other A> 3* 
London. From H. F. Brown, Chicago. Eng, Pet. 
25,371, Dec. 6. 1906. 

Hbb U.S. Pats. 817,414 and 817,416 of 1906; this Jf., 
1906, 481.~T. F. B. 

Silver ; Selective solvents for -. F. J. Hobsofl, QuailA^ 

juAto, Mexico. Kng. Pat. 17,310, Aug. 26,1005. 

Sm U.S. Pat. 827.368 of 1906 ; this J., 1906, Sfil.—T.F.B. 

Alloys. C. H. Birmingham, Baltimore, 1^., U.S.A. Eng. 
Pat. 13.186, June?. 1906. 

An alloy designed to replace platinum in eleotrioat ftpidf- 
ances, having a lugli melting iKiint and high induotion and 
resUtance, is comjxmed as follows: Silver, 164 ttay i 
mckei, 4) lb.; bismuth, 1 tYi.; gold, 53 dwt.—A. O. Ih 

United Stater Patents. 

Copper and other meUds ; Process of treating [deoxidisinii] 

- J. A. Yimck. South Orange, N.J. IT.S. Pat. 

825,100, July 3, 1906. 

Instead of using an alkali metal for the deoxidAUcm 
of copper, the patentee uses a mixture of an alkaU par- 
bona^ with free carbon, which, it is claimed, is raduc^ 
at the temperature^ of the molten metal, with evoltttdon 
of the vapour of the alkali metal. In order to pi^veot 
the too rapid evolution of the alkali metal vapour, a 
small quantity of a *' retarder is added, v»2., cfUoium 
carbonate when sodium carbonate is employed, or cream 
of tartar when potassium carbonate is usm. In carrying 
out the process. 36 parts of powdered carbon and 6 jgvrt^ 
of granular carbon are mixed with 5 parte of calcium 
carbonate and 60 parts of sodium oarbonata, sufficient 
water is added to dissolve the sodium carbonate, the 
mixture is evaporated to dryness, and the residue is 
crushed. This product is added to the copper to bw 
deoxidised in tlie proportion of 1 part to 19 parte of copper. 
Ten per cent, of the required quantity of the deoxi^lng 
mixture is added to the coppiir, the mixture is fused, and 
then the remaining 90 jier cent, of the mixture a added, 
and the whole is well stirred before pouring the oopjier. 

Vanadium ores ; Process of trcMting -. J. H. Haynes 

and W. D. Engle, Denver, Colo. U.8. Fat, 828,8M>, 
Aug. 14. 1906. 

The ore is crushed, boiled with a solution of alkali oar- 
bonate until the vanadium is dissolved, the solution drawn 
off, and the vanadium precipitated os oalcium vanadate 
by the addition of slaked lime. —A. 8. 

Metal or metallic- compound; Deposition of - upon 
metals or mekdlic arlidea. S. 0. Cowper-Coles, I*onoon. 
U.S. Pat. 820,386, Aug. 28, 1906. 

See Eng. Pat. 13,579 of 1904 ; this J., 1905, 804.—T.F.B. 

CruciUe furnace.' M. Harvey, Cannock. U.S. Pat. 
829.471, Aug. 28, 1906. 

See Eng. Pat. 23,909 of 1903; this J., 1904, 768.— T.P.B. 
Feenok Patemts. 

Sted <dlous for armour 'dates, Schneider and 
ft. Pat. 851,411, April 25.1905. 

The new alloys have the following oemposiiMm. i--*- 
1. Steel-niokel-moiybdenum contains carbon not 
Deeding <h25 per cent., nickel about 3| per moi^b* 
denum at least 0*5 per cent. 

8teel«&tckcl-ebrome-molybdenum oontaiaaearboiinDt 
exceeding 0*25 per oeni., niokelabout 8 per oani, cHroitAnin 
abceut 0*6 per cent., molybdenum at Iti^t 6*5 per eeot 
A, Stoal-aiok^tuAfitea ooniidas oaeboa at atait 
0*25* aer cent., nick^ about 8*6 per oent., tanfetan it 
least I per cent. 
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4. Mt«ol-iiicke)'ChromO'tungttten contains carbon at 
mosi 0'25 per cent., nickel about 3 per cent., chromium 
about 0*3 per coni., tiingRtou at least 1 per cent.—J.H.C 

Iron, $UeJ, ti'C. ; Proc^Hs for preventing the. rusting of -. 

F. Montefvedini. Fr. Pat. 364.082, Jan. 13. 1906. 

The metal is heated to 538’—760“ C., and treated under 
pressure with suitable “protective gases or vapours” 
(c.g., oalcium vapour, or the vapour from litharge, either 
alone or mixed with turpentine). After eooling. the 
metal may be coated with vasolme. lu (tarrying out th(5 
invention, the metal is cleaned, and heated in a closed 
retort into which a suitable <{iiantiiy of (puckluiK* and 
of litharge, preferably inixtid with turpentine, is intro¬ 
duced.—A. >S. 

Iron and steel; Manujaetnre of -. Hasiwr Iron and 

Kteel Works. Ir. Pat 3(i5,2H2, Ffd». 14. 1«(U5. 

The addition of forro-nmnganeBe in the coiivi^rtci i.s 
rendered unnocessurv. and the produetion of good steel 
facdlitatcd, by blowing hnely-divided graphite or other 
carbon jmw’der into the molten iron during the whole 
period of d<‘pho8phoriMatiriii.—J- H. (’. 

Iron ; Pr<fceaa for th( partud or comjfdete transformation 

of - into sicH. A. Darrae<j and Oo. Fr. Pat. 364,112, 

Feb. 16, 1906. Under Int Uonv , Pee. 24, 1905. 

Thr process for the partial or eom]jlete transformation of j 
iron into steel consists in heating the metal, whilst it is | 
coated with a mixture of )>()wdered horn, potassiuru ; 
feitocyanide, potasaium bielirouiate, and ammonium ] 
chloride in variable proportions, ami timn cooling it by ; 
immersion in cold water. A. S. 

Prome ; Umtxidimhle - of high nsiitiance. C. J. M. 

Lagatmerie. Fr. Pat. 361.460, Mh v 11, 1905. 

Thb principal characters of this new bronw' are that it oflcrs ! 
great resistance to uxulation, has great tensdt* strcngtli, is ' 
very bard, ductile, and innlleahlo It cronsistH of I'opper j 
57*4 per cent., tin 0*4 pm’ cent., y-ine 40*5 }>er cent., aln- 
rainiuiu O’l percent.. luaiigaiieHe Od per cent., anti rmld I 
steel 1*6 jMJT cent.—J. H. (\ | 

Gilding olijects of metal, other than copper, hy ainifde \ 
immersion. A. Weil. Fr. Pat. 363.092, Feb. H, 1906. j 
A BAMn of zinc i« placed around the object to be gilded ; j 
it is then immersed in the bath of jKitassium cyanide und ; 
gold chloride ho as to more or less completely cover the 
zinc.— J. H. 

Minereds ; Concentration of -. H. L. Sulman, H. F. K. i 

Picard, and J. Ballot. Fr. Pat. 363.418, Feb 19. 1906. I 
Fxeblv• divided mineral while suspended in water, pre- j 
ferably acidulated, is submitted to the intermittent action 
of gas under pressure, whereby on the pressure being 
relaxed, certain partudes are fioaled to the surfai'e by the 
escaping gas.—J. H. 0. 

Minerrds ; StpanUton of — H. L. Hulman, H. F. K. 
Picard, and J. Ballol. Fr. Pal. 363,119, Feb. 19, 1906. 
CSXTAIB finely-divided minerals may be s('piirHted from 
each other by being brouglit into afteriiaUi contact with 
air and the surface of a liquid. The minerale arc phu-ed 
in a cylinder which rotates on a horizonlal axis. Th(‘ 
oyliuder ie furnished with an internal helix whereby the 
of the mineral is gradually pushed forward. A 
ohallow stream of water is made to How m an opposite 
Erection, and certain particles which float to the surface 
of this ourrwat are carried off to a separate receiver. 

—J. H. C. 

Minentis; Process for redwing --. C. P. Townsend. 

Fp. Pat. 364,379, March 17. 1906. 

Ssi tJ.S. Fat. of 1906-; this J., 1906. 381—T.F.B. 

Pnmocc; Rotating ——, far the treatment of ores and of 
combuidible *^bstance^u A. ]>uoco. Fr. rat. 364,366, 
Moroh 10. 1006. Under lnt< Conv., April IB, 1905. 

Tn InTcuitUm rMates to a. rotating fumaoe, intended 
WMO ORpeekkriy ior the treatcaent m pyritie -orea. The 


fumaoe consists of tv Icnig oylindrioal ohamber, horizontal 
or slightlyr inclined, and simportod, so os to ro^te, on 
friction wheels. The ohainber is provided at either end 
with on opening—one for the introdfiotion of the material 
under treatment, and the- escape of ikic pypducts of oohi- 
bustion, and the other lor the disohor^ of the roasted 
material, and the introduction of air. The inner eurfaoe 
! of the cylinder has helical grooves or channels cut in it, so 
I that as the cylinder rotates, the charge is moved grodu- 
i ally from one end to the other. The charging device is 
I fixed to the cylinder mid Rotates with it; in successive 
i positions of the device, material is taken up from a 
' i'ci!Cptut:le, and is dropped (1) through a flap-door, which 
; closes after it; (2) through a second tlap-door which is 
! closed whilst the first is open, end vice versd: and (3) into 
j the cybmicr. — A. S. 

I Metals, metalloids, and alloys; Process for the manufacture 

I of .. K. A. Kuhne. Fr. Pat. 364,329, March 17, 

1906. Under Int. (^mv., Out. 14. 1905. 

; Thk invciition relates to a method of obtaining metals 
! or nietalloidK. or alloys of the same with aluminium, which 
j cannot be prepared by Goldschmidt’s “ thermite ” 
process. The oxide or hyclroxide of the metal or metalloid 
I is mixed with aluininiuiii and potussium chlorate or an 
' analogous substance, all in a finely divided condition, apd 
the mi.xliirc is ignited as in the “ tliennitc ” proofiss. For 
exam^de. three parts of an oxygenated compound of boron 
are mixed with nine parts of aluminium and five parts of 
potassium chlorat<‘. and the mixture is ignited by means 
of a red hot iron rod. The mixture burns, and fuses. 
After Hohditying, the residue consists of two layers which 
can be easily separated - the ujipor one of slag, and the 
lower one of aluminium cont.ainiiig (^vstals of boron. 

—A. S. 

XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLORCV. 

{Continued front page 856.) 
(/f.)--ELECTHO-(;HEMhSTRY. 

}*otasH%inn chlorate ; Simple continuous electrolytic pre- 

priratiim of -. A. Wallach. Z. Klekf rocheni., 

1906. 12. 667--66H. 

'fuK electrolyte coiisistccl of a 25 fwr cent. }X)taHHiuiii 
(‘hhinde solution containing 0*2 grm. of iiotassium liichro- 
mate |xir KXl c.c. From time to time small quantities of 
concentrated hydrochloric acid were added, in all some 
0*8 c.c. per 100 c.c. of electrolyte. The electrolysis was 
effected between platinum gauze electrodes with a current 
density of 0*15 amps, per sq. cm., the temperature attaining 
70® C. The experiments lasted from 24 to 90 hours, the 
electrolyte hein^ stirred, and a concentrated solution of 
potassium chloride being continuously added in proportion 
sufliciont to make up for the converted salt and evapora¬ 
tion. In some of the experiments, the crystals of potas¬ 
sium chlorate, which settled at the bottom of the cell, 
were removed at intervals. The current yield varied 
between 85 and 92 ]3er cent, of the theoretical, and the 
chlorate obtained was practically pure, and scarcely 
coloured by the chromate. —R. S. H. 

Silver; The galvanometer as indicator in the volumttrie 
determination of -. M. Drapier.' XXllL, page fill. 

Tungsten I Incandesce nee dectric] lamp ; The -. P. 

Uppenborn. 11., |>age 876. 

EnOLWR PATRyTB. 

Arcs: Impta. in and means for the production of long, 

stable electric -. J. Y. Johnson, Ixmdon. From 

Badischo Aiiihn und 8oda Fabrik, Ludwigshafen ,on 
Rhine, Germany. £ng. Pat. 14,955, July 1905. 
Srb Fr. Pat. 357,358 of 1905 ; this J., 1906; 79.—T. F. B 

Fihmnts for incandetcent Umps : ImUt,, —. S. 

Jada, i^g. Pat. F«h. U/hm, tt. 




Bopt. M, 
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Otone; Apparatv.! for the generation of -. J. Hwris, 

hoadon. Eng. P*l 24^9. Nov. 30, 1903. 
WithW n clo>«d chamber are oontainod a number of pain 
Of Blemenia, e.g„ of alumiaiam, providixt with ttiarkiiiit 
poinm as described in Eng. Pat. 17,806 of 1001, with i 
anitabledioleotrlo, ag, an enamelled Iron plate between the 
two pUtee. A pipe dischargee air on to each element 
through ^ a number of perforations, which gradually 
inoroaee in ei*e with the distance from the air-inlet. 

—A. a. L, 

MetaUir filme or flakee for 'urn with actin’. imUtriala in 
aitealine. etorage baUerite: \BUctrdgtK] ProcenK of 

mtiking - -. T. A. Edison. Llewellyn Park, U.K.A. 

Eng. Pat. 102«, Jon. 25. 100(1. Under Int. Conv.. 
March .30, 1905. 

Kkk U.N. Pot. 821.(12(1 of 1900 ; tins ,T., 190(1, (143.—'I'. F, H. 


view to Bup()rei»ing the oathodie reduotlon during the 
idectrolyaia—R. 8. H. 

Ciillulom! Nitration of by aoify bma/tiraUi hy 
elmHoity. O. C, do flriaillea. Fr. Pot. SB*,*49, 
Jan. 25, 1908. XXII., ijoge 911. 

Filantent for irtcandeecence electric lampe, Zirkon* 
tUiihlampenwork. Dr. Hollefrotiiid and Co. Fr. Pot 
304,181. .Jan. .30. 190(1. 11.. page 877. 

Filainents for ineondeecenee lampe. A. Juat and F. 
Hanaraan. Fifth addition dotcil Feb. 19, 1006, to 
Fr. Pat. ,347,(1(11, Nov. 4, 1904. II., page 877. 

Battcrg: Kh’dric - — with, liquid chlorine, E. Buhot, 
First Addition, dateil Marcli 2, 1906, to Fr. Pat. 
3.54.551. May 23, 1905 (this ,1., 1905, 1116). 



l^nrruii .States Patents. 

loquiih ; \ Fleet rolIff ic\ .tiipmatve for tieating -. 

f ll'rtfrr purificiltioit |. I,. Dion. Assignor to tin- .\inerican 

Electro-Hcrniatic Co. U.S. Pat. 820,482. .May 1.5. 190(1. 
XVlllii,, page 904. 

Metals and other substnnrcs ; \Klectroltftic\ Apjiaratus for 
separating — - from liquids. 1,. Dion, Assignor to 
the American Electro-Hermatic Co, U.S. Pat. 820,483, 
May 15, 190(1. XVllIit., page 905. 

Electrode for are-lights. F. ,T. Gerard. .Assignor to L. 
Fiedler. U.,S. Pat. 828,,544, Ang. 14. 1908. 11.. 
page 877. 

Milk ; Process of electrolytiesdlif treating — - fiSVprtid- 
tion of prikeiiis]. C. 'P. MOllson, Assignor to V\’. H. 
Hhedield and L. C. Kaegoner. U..S. Pat. 829,308. 
Aug. 21, 190.i. XVMII.4., page 903. 

Copper sulphate and caustic cUkalis ; Manulacturt of 

-(fcy electroii/sisl. 11, M. (Jranier, Villemomblc. 

France. U.S. Pat. 829.778, Aug. 28. 190(1. 

See Fr. Pat. 330.003 of 1003 ; this J., 1903. 10.8(1.—T. F. B. 

Ozonising atiMisphoie air ; .ippamtus for ---. E. L. 

Joseph, lanidon. U..S. Pat. 829,790, Aug, 28, 1908. 
See Eng. Pat. 10,392 of 1005; this J., 190,5, 111 r>. - T. K. B. 

Fiiesoh I’atents. 

Salts of the oxy-hahgen acids ; Elcctrolgtic production 

oj -. Doateche Solvay-Worko A.O. First Addition 

dated March 0, IBOS, to Fr. Pat. 362,787, Jan. 10, 
1008 (this J., I0Oa. 766). 

Setm* sritauf tltaidum or Jtsftaro «H«d to the aoJutfon 
of alltali or alkaline-earth halogen oompdund, with a 



'I'liE positive electrode is formed of a number of di«o», I, 
partially inimersod in the eleetrolvU', and conneetiKl 
eleetrieallv in parallel. The negative olentrodes (m,n,) 
consist of a ntinibor of platet which are oompietely 
inimerseil in tlic electrolyte, and are so arranged as not to 
itiki' )iart in the rotatory movement which is apfdied 
to the apparatus. The coll proper, is eontainetl in a 
vessel Ih.a,) of insulating material (glass, Ac.), which 
is enniosed in a steel chamber {c.d.) and is placed in oonnec- 
tion with a store of liipiid chlorine in a subsidiary vessel 
(a), by means of a valve.—R. S. H. 

Oils and similar organic substances; fMectricalJ hydro- 
1,/sis of — . K. 3'. B. Simpson. Fr. Pat. 364,887, 
March 2(1. 1906. XU., page 894. 

(A.)-ELKCTR().METALLUBaY. 

SilccT and gold: fCleetro-rhcmical. processes for lairhetion 
°l ——- M. Vaygonnv. Eleetroehem. and Met. Ind., 
1906, 4, 314--316. 

Two processes are described, in the first of which a ohiori- 
nation method of extraction is adopted. TTie leaching 
solution contuins a small jiercentHge of ferric chloride. 
15—20 jier cent, of sodium chloriilv, and some free acid! 
The extriMdioii of silver from sulphide and other ores was 
over 9.5 ]bt cent,, that of gold 00- 88 per cent., but the 
extraction of the latter metal decreases if the femnia salt 
ls> allowed to acoumulate. The regeneration of the 
forritf. salts can lie aocomplishod l>y electrolysis without a 
diaphtagm, and the silver and gold oan be recovcrwl 
eleottolyUcally. 

The second method relies on the uso of peiwuteibatta, 
which mrt ^y diaeqlvo goW.^mt^ oxidise or^, 
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flium por«u]p}iate, 5 m cent, of sulphuric acid, and 20 
\yeir pent, of aodium oWride. U is stated that the diffi* 
Qulty of roaonerating the persulphate van be satiefactorily 
overcome by crystallising out the potassium sulphate 
from tho spent solvent, and ueparatoly electrolysing this 
to obtain tne persulphate.—It. o. H. 

U»iTKD States Patents. 

Precious meialft; Apparalttn for recovering -. E J. 

Carvin, Assignor to the (iarvin Cyanide .Extraction Co., 
Portland, Oregon. U.S. Pat. 822,940, June 12, lyOii. 



'I’lno patent relates to improvements in tho apparaliis 
descriWl m U. 8 . Pat. 800,020 of lOOH (this J., 1000, 187), 
tho chief novel features being improved means for feeding 
the material to the mum tank, ami for spreading it cm'the 
bottom thereof, and also m the nrrangoment of the precipi¬ 
tating tank. In the figure, 13 is the amalgamating tank, 
which discharges into the funnel, 25, Huspended within the 
main tank. 1. The material falls from the funnel 
through the opening, 25?/, and m spread over the bottom 
of the main tank by the distributor, 30. Tn the mam 
tank the material Be)>ara 1 ea into two layers—of pulp. P, 
and solvent. S, respectively. The solvent passoH through 
tlie pipe, Ifc, situated above* the discharge oyMUuiig of tne 
funnel, into the rectangular precipitating tank, 3 . In the 
precipitating tank are mounted two shafts, 5, im. carrying 
sproCKet-wheels, 55, 5c, round which pass endless chains, 
C)g, formed of suitably spaced copper strips, dh. The 
endless chains act as eatlimlcH, and dip into mercury, 
cf/ntained in the concave bottom of the tank. The tank 
also oontams anode plates, 4, and a suppletiientary 
cathode plate, 4m, which form a tortuous passage for the 
liciuid. From tho prooinitating tank, after separation of 
dissolved precious metals by electrolysis and ainalgainn- 
tion, the solution passes away through the outlet. 35, and 
the pipe, 6 , mixes with pulp issuing from tho main tank 
tiirou^ the opening, 8 , and is returned by the jmmp, 11 , 
to the amMgamating tank. 13.—A. 8 . 

French Patents. 

Oo9ptr : MetaUwgical and dectro’metallurgical process 
for obtaining pure —. L. Jumau. Fr. Pat. 364,430, 

Moroh 20 . 1006. 

A soLxmoN containing copper, obtained by any ordinary 
prooati, is submitted to the following treatment:—A 
prooipitate of ouprous sulphite is first formed by the action 
of sulphur dioxide or a sulphite ; or, if desired, a double 
sulphite, with ammonia, is produced. The precipitated 
('umous sulphite is either direetly formed into bars or 
rods, on a oore formed of a suitable conductor, such as 
metallic oopper, and is made the anode in an ordinary 
elecfcwfiytie oopp©r*refining vat; or is decomposed witn 
some acid incapable of forming oaprous salts, c.g., sub 
phugte achl. In this latter method, tor example, sulphurio 
adid,^:pc»e^9Hs4«a mat a Ute fOogSui 


I (hi + CuS 04 + S0g + Hj0), which, a^r either compression 
or fusion, may ^ emjilowd in the ordinary electrolytio 
refining process.—R. S. H- 

Copper from old bronzes; Jtegeneration of deetrolyte 

serving for the exiraetion of -. A, J. M. Thirot 

and L. A. Mage dU Nonguier. Fr. Pat, 364,588, March 
26, ltt06. 

In tho eleijtrolytic recovery of copper from old bronxe, 
the electrolyte gradually becomes poorer and poorer in 
co])per sulphate, owing to the solution of foreign metals. 
To reimMiv this, the patentee proposes to add to the elec* 
trolyte sulphiirie acid and copper oxide from time to time, 

■ whereby fresh quantities are formed. The copper oxide 
I is obtained by heating metallic oopper, or the bronze itself, 
in a current of air.--K. 8. H. 

Furnaces ; Electric -. A. G. Betts. Fr. Pat, 364,476, 

Feb. 8, 1»0«. 

HkeU.S. Pat. 816.554 of 1906; this J., 1900, 433.~T.F.B. 

Induction furnace : Neto form of dectric --. Soo. des 

Procedes Gin pour la Mctallurgie Klectriuue. Fr. Pat. 
303,937. March 7, 1900 

The crucible or containing vessel oonKists of a scries of 
uncovered ohannelH, tlic bottoniM of wliich are inclined 
towards eloHcd ooiiduitH. which form the lateral coimec* 
tions between the several channels. In this way the 
dee^iest i/ortion of each channel is put into communication 
with the top of the succeeding channel. Tho whole Hories 
forms n closed electrical circuit, and the heating causes a 
general and continuous circulation of tho molten charge. 

—R. S. H. 

JJcfHUnris/ition of de.cirodes; Arrangemenis employed in 
electrolysis for the —. A. l^ovy. Fr. Pat. 303,081, 
March 1, 1900. 

The de|»oi*;iting vat Is supplied with a system of pipes, 
and a ]miup. enabling the electrolyte and ^ho bubbles of 
gas to be willidrawn fioiu near tho bottom of tho vessel. 
Tlie electrolyte is forced back again in a fine shower, whieh 
fails upon t)ie articles undeigoing plating.—R. K. H. 

Aluminium; [Electrolylic\ Process for reducing -. 

A. G Betts. Fr. Pat. 304,521, March 23, I9(M). Under 
Tnt. Conv., A]»nl i, BM>5. 

SasU.S. Pat 795,880of 1905 ; this.)., lm)5, 932.~T. F. B. 

OdluJoid, horn, <t‘C. ; iJecorntion of -- with meiaUic 

deposils of gdd, stiver, <( r. L. Sohwoh and O. 11. 
Dllette. Fi. Pat. 304.55t>, March 24, 1906. XIX., 
page 906. 

Aietallic. tin : Prodvciwn of - in a jnire and adherent- 

form by electrolysis. A. J. M. Thirot and L, A. Mage 
dU Nonguier. Fr. Pat. 364,680, March 26, 1906. 
Hydrated tin oxicios, obtained in the electrolytic recovery 
of copper from bronze, or otherwise, are dissolved in a 
U) to J2 i>er <'ent. solution of sodium hydroxide; the 
solution is then purified by addition of the quantity of 
sodium sulphide requisite to iirecipitate the foreign 
metals HI solution. The solution of sodium stannate, 
ooutainiiig 45 to 59 ^ms. of tin |>er litre, is submitted to 
electrolysis at 80" 0., employing iron anodes and thin 
sheetetin <‘athodes. The current density should be 300— 
400 amperes per sq. in. at 2*4 volte. Tho electrolyte, 
after the content of tin has been reduced to about iO 
grme. per litre, is employed for extracting a fresh quantity 
of hydrated tin oxide.—R. S. H. 

XU.~FATT¥ OILS, FATS, WAXES, 

AND SOARS. 

(Continued from page S67.) 

Lineeed oil ; Examination of -- H. Thom, and Q. 

Fendlat. Chem.-Zeit., 1900, 80, 032. 

VjLXiotJg ooncluaioiu arrived at by Xiegemaim (Ohem.- 
Zeit., 1904, 724) with regard to the uneaponJAabla matter 
have been oiitiaaUy exemhted by Q>» MtnoH. They find 




Sept. S9.1906.] 


Cfc. m—FATTY OILS, FATO. WAXFS, A 80AP8. M* 


that linMMHi oil, left in contAot with it» deposited sediment, 
does not show a oonaidorablc increase in the prowrtion of 
its imsaponiBable matter with a decrease in the iodine 
value of the unsapooifiable matter. Tor example, a sample 
of fresh oU, yielding 1*06 per oent. of utuaponifiaole 
matter, with iodine value 96*24, was left in contact^ with | 
constant stirring, with the deposited sediment from 
another oil, and filtered after six weeks, and it then gave 
1*08 per cent, of unsaponifiable matter, with iodine value 
96‘66. Again, the authors deny that the amount of 
unsaponifiabie matter is inoreasea by auto*oxidation of a 
linseed oil. Thus, the above-named sample of oil from [ 
Archangel seed (with 1*08 per cent, of uasapoiiifiablo | 
matter), after being exposed to air and light for three j 
months in a shallow dish, until it had dried to a varnish, 
gave 1*12 i)er cent, of unsaponifiaiOe mattor. with iodnu’ ' 
value 60*13- The proportion of unsaponifiabie matter is | 
not materially decreased by the “ brenlcing ” of the oil, for j 
the same oil, heated over a naked tlaine till ''breaking” ^ 
occurred, and then filtered, gave 1*065 i>or cent, of un- . 
saporiitiable matter, with iodine value 86*78. Normally i 
tlie amount of unsapomfiable matter does not exceed * 
2 p(*r cent., and although Niegemaim (this J., IWM. 207) 
lias found liiglicr values, tlic authors attribute them to , 
errors in his inetliod of detonnination, or to his hnHce<i oils ; 
not being pure. There is no great variation in the iodine ! 
values of the unsaponifiabie matter from different linseed | 
oils, and the determinntion of that value is a good test , 
for the detection of small quantities of mineral on. Under , 
normal conditions the iodine value of the uiiMajionitiable ! 
matter dow not show any material decrease, even when ! 
the linseed oil Iuih been exposed in small quantities to the ! 
air for a month in the dark, although it is appreciably | 
lowered when the oil has also been subjected to the action , 
of light. Yet, even then, the decroasc does not destroy ' 
tlie value of this tost for mineral oil. and it is only wlicn , 
the linscoil oil has been alloweii to dry to a varnish tluit , 
there is any marked rcdiu’tion in tlie iodine value. The 
consistency of tAo imsaponifiahle matter and its solubility ; 
m hot 90 per cent, ahiohol have also some value for the 
dotei'tion of mineral oil. 'I'he jiroportion of imsai»(mitiabU* 
matter in cxtra<-tcd Imsecil oil is not less than in the case , 
of oxpresscil oil. although the contrary was asserted by 
Niegemann. Thus, a sample of freshly expressed oil con- 
taintMl I *(8) ]»er cent, of iinsaponitiable matU'f, whilst oil , 
extracted with ether from the same Rticds yuildwl 1*24 per 
cent..—A. M. 

f'uMlor oil and (fround uul (omcAt.^l uU from Southern \ 
Wwdesta. Hull. Imp. Inst., 4. 97—98. j 

Thk castor oil was of gowi quality, hut was slightly i 
turliid. After liltratioii, its vnlui' would he £20—£28 | 
m^r ton. It gnve the following aniilytiiail jigureH :— | 
Sp, gr. at ir>'r>" U.. 0*959 ; acid value, 1*2 ; saponification | 
value, 179*6; iodine value, 87. One part of the oil 
disBolvod in five j>arts of 99 [>er cent, alcohol to a clear 
solution. 

The specimen of arachis (ground nut) pil was 
found to tKi of a ({ualiiy probably sujwwor to that of the : 
highest grade oil met with in tliis country; it would be I 
worth about £40 per ton. The following analytical { 
figures were obtained for the oil: Sp. gr. at 15*5'’ C.. ^ 
0*916; acid value, 2*0; saponirK-ntion value, 188*1; | 
iodine value, 93.—A 8. i 

Java^iven ; Oilof -. K. Wodemeyer. Z. Untersuch. 

Nahr.- u. CJenussm., 1906, 12. 210—212. 

Tkb Java olive is the seed of a plant belonging to the 
Stereuliact^B, and is not at all like the fruit of the 8. 
European olive. The specimen of the fruit examined by 
the author was exported from Java as an experimental 
shipment. The black parohmentdike hulls contained no 
oil, but the shells yielded 9*8 per cent, of a white butter- 
like fat, and the ootviedons 46*6 per cent, of a pale yellow 
fluid oil. The whole fruit (hulls, shells, and cotyledons) 
gave 30*8 per cent, of a similar fluid oil. The Java olives 
before extraction of the oil oontained 29*3 per cent, of 
proteids. The oil is used by the natives of Java for food, 
and as a lamp oil. That expressed by the author resembled 
olive oil la app^atahce, had a pleasant taste, but 
slightly ranoid odour. It was mlsciMe in all proportions 


with ether and petroleum spirit, but was inaoloble in 95 
lier cent, alcohol. Tt remained fluid at the ordiMry 
temperature, and didjnot give any solid depoEtlt. li gave 
the following results; fatty acids, 2*6 per o«Qt. j 

sp. gr at 16° C., 0*9200; refractive index, 1*4654 at 40° C. ; 
visoositv in Engler's viscosimeter, 16*52 at 20° C. ; iodine 
value. 70*6; saimnification value. 187*9; Hebner ve4tte« 
9.5*<5; lleiohert-Meisftl value, 0*8 ; acetyl value (Benedikt* 
Ul»er), 23*6; and unsajioniflahle matter, 0*17 per cent» 
The fatty acids l)ecamc thick and viscous wlien dried at ft 
moderately high temperature, whilst at a higher tempera' 
tiire they were converted into a sticky, gum-ilke mass. 
The oil. too. behaved in a charai'teriAtio manner when 
heated to 240"—245" C., being suddenly transformed into 
u gelatiuouM mass, whilst the temperature meanwhile 
became spontaiicimsly higher. When a larger quantity 
(I kilo.) of the oil was used, the STiontaneons heating 
i>ecame so great that the gelatinised oil took fire. On 
heating tno oil for a short time at 240° C., and taking ^ 
(uecaiitions to pri'vent the temnerature riauig abov# V 
250" (/., » tough gum-like mass was left, which was soluble 
in none of the known solvents. This product did not 
rcHinifv on expiwure to the air, but remained elastic. 

-C. A. M. 

(hmla oil. K. Wedemeyer. Chem. Rev. Fett* u. Harz* 
Ind., 1906 13. 210—211. 

Thk Needs of PentadHkra 7^uurophylla^ a tree growing on 
tlie west coast of Africa, are termed " Owala *' by the 
natjvcM. They vary in weight from 8 to20grms., and have 
tlic flat oval shajie of a fresh-water mussel. One kilo, 
of the fruit yielded, m the moan, 20*6 per cent, of shells 
and 79*4 per cent, of kemcls. The whole fruit woe found 
to contain 30*4 per cent, of oil and 29*39 per cent, of 
protcid matter, wnilst the kernels alone gave, on extraotiem 
with <‘tiier, 41*6 per cent, of oil and left 48*25 per cent, 
of urot<?i<l matter. The jiale yellow oil, which, save for 
a slight deposit, was fluid at the ordinary temperature, 
had au aromatic smell and a pleasant flavour with a 
bitter after-taste. In the author’s opinion, it would be 
suitable as a food after l>cing refined. It l)ecam 6 eomi- 
solid tit 4" C. The following analytical values were 
obtained . — Kp. gr. at 25" C., 0*9119; refractometer 
reading (Zeiss) at 40" 0., 59*2" ; acid value, 9*0 ; sammifi- 
cation value. 186*0; Iteichcrl-Meissl value, 0 * 6 ; Hehner 
value, 95*6; iodine value. 99*3; melting point of fatty 
acids, 53*9" C. ; solidification point of fatty acids, 
.52*1" (J. ; aoi'tyl value, 37*1 ; and unsaponifiabie matter, 
0*r)4 per cent.—0. A. M. 

ViilatUc fatty acids; Determination of soluble and insUvUs 

-f,n hvUe.r\ J. Dolaite and J. Legrand. XXtll., 

page 913. 

Monld fungus capubfe of dteomposing paraf^n. 

(). Kahn. 111., page 879. 

English Patbntr. 

Oils : Process of and afvparcUus for tnirading *-~—. 
W. H. (>esner, Brooklyn, and A. R. Brandly, New Y<Krk« 
Eng. Pat. 16,371, Aug. 11, 1906. 

SifiM Fr. Pat. 357,329 of 1905 ; this J., 1900, 81.—T. F. B. 

Putter : Process for the manufacture of artificial —— 

1). Muller. Eng. Pat. 12,916, June 2. 1906. XVXXIA., 
page 903. 

Soaps, ointments, a7id the like. J. KeMler, Berlin. Bttg. 
Pat. 26,204, Deo. 5, 1905. 

Sks Fr. Pat. 300,174 of 1905 ; this J., 1906,498.—T. ?. B. 

Fhxnox PaTMtTB. 

PaUjf maUer; Apparatus for rtcouering —— from tfflfef* 
Ges, f. AbwisaerkBi^ng. Fr. Pat. 364,068, Hafoh 
im - 5 ^. 

SuBttg. 39»«. 24.080df 1906; tiriaJ.,2606, 
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OUit or fats, notably those resemldmg hir\t4 butter , Treat- 
menl of -—to obtain a gummy material. Hooca, 

Taiwy, and do Roux- Fr. Pat. 8(J4,30S, Maroh 12, iWOd. 

Ths oil or fat is left in oontaot with a strong acid {e g.-> 
6 per cifmt. of sulphuric acid of 63^ B.) for a sufficient time, 
say two dayi^ at a U‘ni}>eratute of about .'WV*' (^. and the 
gumniv matter then separated by the addition of, say, 
three iimos the volume of hot water. (3aini is also made 
for the special gums tlms obtained from karito and shea 
buttMTS, and other analogous fats. They can bo purified 
by washing with water and with a Holvcnt for fain, or by 
other suitable ineanH. --C. A. M. 


Oils and similar organic substances ; [Kiecfrtcnl] Hydro¬ 
lysis of -. K. 'r. lb HinipNon. Fr. Pul. 3U4,r>H7, 

March 26, iHOb. Under Int. ikmv.. Jan. 2, llHKi. 

'Ch* oils. Ac., are HubrmtUxl to the action ofhn eioetnc 
•ourrent whilst being simuUaneouHly actc<i upon by U<*at 
(supwheated steam) tn vaevo or uiuler reducod pressure. 
It IS stated that the ihocchh ih accelerated, and that Ihe 
prodiielH are purer than thow' olitamed by the ordinary 
methoda. It is preferred to plunge both eleclrodcK into 
the oU, and to connect them wilii a dyiiaiuo or with an 
oieotrio battery, the temperature not iienig allowed to 
exceed 270“ 0. during the process. (\ A. M. 


Wax substitute to he used in the })roduclion of cofotired 

papers ; Manufacture of -. F. M. Wiiitci. Fr. 

?tkt. 364.060. March 13, 1906. 

NxtTTKAL or slightly alkaline Hul}»lioleates or sulphoimlcd 
fats are melted with oleic acul or fatty acids of liigli 
melting point, and with hydrocarhons of high molecular 
weight. The resulting product gives with hot water 
and without sa]ionification a lasting eiiiiilHion which docs 
not injure delicate colours.—('. A. M. 

XIIL—PIGMENTS. PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER. &e. 


.. C 

$01,073, were imported in » dry state, and 16,985 lb., 
valued at $880. wore ground in oil. 

The imp^s of umW in 1906 aggregated 2,687»284 lb., 
valued at $21,224, of which 2,58u,w7 lb. were recorded 
as “dry*«rude and powdered, washed or pulverised,” 
while 6't83 lb. were ground in pil. The relative values 
of the dry umber and umber ground in oil Are not given. 

1'ho iniportH of sienna m 1^5 aggregated 1,740,996 lb., 
valued at $26,324, of which 1,^7,909 Ib,^ valued at 
$26,097. were imported in a dry state, while 28H6 lb. 
were ground in oil. , 

France is the largest producer of ochre, and ita output 
usually amounts to more than the combined production 
of the United States and Great Britain, which usually 
rank second and third in the output of these pigments. 
In 1964, the latest year for which statistics are available, 
France produc.ed 58,620 short tons of oc'hre, while the 
output of Great Britain was 17.976 tons. 

Lead paints niul red .—The pigments whitdi 

have liecn noted arc true mineral paints, made directly 
from a crude mineral. In tlie fiiUowing table the produc¬ 
tion of c(*rlain other paints in 1905 is given ;— 



Quantity. 

Value. 

White lead — 

ii>. 

8 

In oil . 

. 125.534.(K)9 

7,577,437 

Drv. 

. 147,81 «.(RH) 

8.301.212 

Sublimed leiul . 

13.9.54,(XM) 

732,.585 

/in<' lead . 

. 13.558,(100 

474,.530 

lied lead . 

32.766,(8)9 

2.049.8HK 

latbarge . 

.39,7r>6.(KK) 

2,307.233 

Litharge, orange mineral .. 

. 39,766,000 

2,307,233 

Venetian rod. 

. 1.3,76K.O(X) 

137,541 


The iniporfs of tlic above-named produ(5t.s in 1906 
were ae follows:—White lead. 697.610 ll»., valued at 
$34,722 : red leml, 7(G.492 lb., valued at $26.6.63 ; litharge, 
177.767 !b.. valued at $4139; and orange mineral, 
tl2H.003 lb., valued at $31,106. 


Fjiknoii Patbnts. 


{Continued from p(tge H.67.) 


(A.)-PIGMKNTS. FAIN'rS. 

Paints: U.S. Production of mineral and lead 

U.8. Oeol. Survey Oil. Paint, and Drug Kep., Aug. 
27, 1906. fT.R.l 


Th» materials grouped under the he^id of mineral paints I 
inolude such iron ores as are ground and used m the ! 
manufacture of mrtallie paints; ochres and other clays i 
rich in iron, which are used for the yellow and brown ! 
pigments (ot^hro, uiiilver, su^niia), and whii h are occasion- 
ally roAsteil to give red pigments: and tine-grained slates 
and shales of attractive eolours, which are ground for use 
AS Joints. 

The following table uhows the production of the various 
minOTal paints m 1906 as compared with 1904 :— 


, 

] 004. 

ISOS. 1 

1004 I 

1005 i 

Kind. 

Short tons. 

.Short tons.' 

Value 

Value ' 

Oobre . 

1S.H2C 

1:1.402 

i 

110.002 

* I 

Vabet ) 
sienuA v . 


680 

12.000 

17,004 

Metallic paint .. 

t8;86T 

16.480 

204.S77 

176.722 

Hcrior colour .. 

7,$25 

10.404 

84.420 

120.4'0 

Kino white .... 


i 68,608 

4.808.482 

5,520,240 

auto . 

6,870 

; 5.181 

63.700 

44.108 

Otlier plgiuonta .. 

2.780 

1 10,844 

27.360 

240,318 

Totola.. 

316.MO 

1 126,202 

5,301.016 

6,240,173 


; Hie imports of oohre in. 1906 aggregated 10,^2,481 lb.. 
mAnad At I98*ua. of wUok iWim raiuAd a. 1 


Lahrs\fronta :o dyl^sfu/Js^ , P race sn for pi r ftoriny fast -. 

.Act -(b‘H. i. Anilmfabr. Fr. PtiL 361.506, May 24, 
1906. 

Ske Kng J*at. 27,496 of 1994 ; this J., 1905,1243.- -T.F.B. 

Lakes derieed from monoato dyestufis: Series of - -, and 

proce.ss of making (hem. Act.-Ges. f. Anilmfabr. Fr. 
Pat 36l.,632, June 2. 1906. 

Skk Rng. Put. 27 093of 1904 ; thisJ., 1905. IIHO.—T-F.B. 

Carhon ; Process and ap/taraius for the manufacture of 

amorphous -. J. Maehlolf. Fr. Pat. 864,034, 

March 10, 1906. Under Int. Coiiv., Maroh 13, 1906. 

'riiK amorphous carbon ih obtained by the disuociation of 
hydrocarbons, previously heated, under suitablo prosaure, 
by means of a sfiark. Almost any gaseous hydrocarbon 
tnay be used, but the best qualities of carbon aVe obtained 
from ethylene, or from ethylene mixed with acetylene. 
Just ItefoVe sparking the gas! a little air may be admitted 
to It to iiKTeiifie the heating effect. The carbon obtained 
is collected by suitable moanfl, and used as pigment, oi 
compressed into pencils for arc-lamiw, &c. The hydiogen 
libcrati'd is also oollet^ted in a suitaple holder.—A. 0. U. 


(B.)—REfilNa, VARKISHES, 

rMtnmor resins from the Federated Malay States. Bull 
Imp. Inetv, 1906, 

Tbb resultH of the exominati^ of aiAe tpeoiment of renins 
are «hown in the foUopriag talked— , 
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yellow " 
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72-0 

" black “ 

209. 

i 

1 

87“ C. 
0*05 
38'6 
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*' psic 
drop” 
70* 

NaiontAesUon value .... 

Acid value . 

CommsrMal deeorlpticn.. 

CoiurnsveUl value, per owt. 


(*) Fr»m Port Dicknon 


It will be Been that the specimonM exhibit oonBiderahle 
differeneeB in chenuoal composition and properticH, but. 
they were all partially soluble in alcohol, and completely 
soluble in oil of turpentine, fonnincr fairly lisht-coloured 
vamiBhen.—A. S. 

tlmmo Stat*s Patents. 

Turpentine: DigeeUr }or extracting epirilH of -. 

F. D. McMillan, Atlanta, (la. IJ. 8 . Pat. H27.r»r»4, 
July 31, 1606. 

1 'he digester consists of a vertical cylindrical vessel iirti- 
vidod with inlet and outlet pipes, and a ixrforated false 
bottom at its lower end. Inside the vessel is suB|)cnded a 
sectional retort construoted of movable plates, i\ml 
open at the top and bottom. The size of the retort may 
be increased oy means of adjusting sorewB and rods 
passing throuKh stufliiig.boxcH in the side of the outer 
vessel. The retort is suspended from turnscrews fixed 
to the top of the vessel.— W. P. S 

Turpentine, rosin, <Pc., from ivooJ ; Process of obtaining 

-. W. K. Hale. Catskill. N.Y.. and 0. W. Kur- 

Bteiner. Englewood, N,.I. tJ.S. Pat, 828.474, Auir. 14, 
1906. 

The wo(x1 is subjected to the action of hot witU'r in a suit¬ 
able bath or vessel. The initial temjjerature of the water 
should lx* about 13tr F., and it is raised slowly to alxuit 
210^^ F. Water irf added to the bath from time to time to 
cause the oils which rise to tins surface to float or flow off 
into a still. The eontents of the latter are raised to a 
temperature of about 216" F., an<l the volatile matters 
conaensetl. Finally, the residue in the still is heated 
to a higher teiii)x‘rature in order to separate the rosin oil 
from the rosin, whilst the water may be removed from 
the water-bath, and the wood subjected to destructive 
distillation.—W. P. S. 

Fbbnch Patent. 

Resinous oils; Process of snaking resinous products 

easily solulde in dilute alkalis from -. Chem.Fabrik 

Fldrsheim, Dr. H. Noerdlinger. Pr. Pat. 364,898. 
March 19. 1906. Under Int Conv.. March 20, 1906. 
See Kng. Pat. «6»0 a of 1905 ; this J., 190(1. 529.~T.F.K 

(f7.)~INI)IA-KUBBKR, &r. 

Knqu8H Patents. 

Rubber : Manufacture of tubes, bars, felt, cable coverings, 

or the like from regenerated -. B. Roux, Pans. 

Sng. Pat. 10.389. Aug. 11, 1905. 

Claim is made for apparatus in which waste powdered 
rubber is regenerated by means of heat and pressure. In 
the manufacture of tubing, for instance, the waste rubber 
is placed in a cylinder into which a piston con be driven bv 
hydraulic or other pressuro. Near the closed end of the 
cylinder is the opening of a tulie of the required diameter, 
and in the centre of this is a metal core. The rubber is 
forced bv the pressure into the annular space between this 
core and the tube, the heat required for the reg^ieration 
being snppliMl by an apparatus on the outside, whilst lower 
down there is a cooling device to bring the rubber tubing 
to the roiqvdred temperatuie before tto removal. Means 
are provided for tl^ injeotion of some lubricating 
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eoe. 
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(•) From Juiiipnl 


. fluid, or of chalk, Ac., into the tulie. Cables, Ac., arc 
<oated with rubber by Jetting them take the place of 
the core, and when a solid rubber roll is required, the core 
is omitted, and the drawhole made of any shape desired. 
If neooHHary. the mabirial may be mixed with a volatile 
or vuh-aniKable solvent. For felting the rubbw, 
powder is ilnven through longitudinal holes in a mandrel, 

I NO as to form filaments, which then striking on suitable 
' obstacles liecoine interwoven or felled together.—'C.A.M. 

liiibhcr : Method of and tnmns for ptirifying crude or 
reclaimed — . applicMe as wdl to gulta-percfui and 
stiaihtr materials. F. Hood, Boston, U.S.A. Eng. 
Pat. 3416, Feb. 12. HMMi. 

See U. 8 . Pat. 821.717 ff 1906; this J., 1900, 646.—T.F.B. 
French Patents. 

I Caoutchouc, ijutta-percha, and analogous svhMances ; 

I Process for obtaining - in a -pure slate. B. Oraets. 

Fr. Pat. 363.339. Feb. 16, 1906. Under Int. Conv., 
Feb. 1. 1906 

StTBHTANCBs containing caoutehnuc are extracted, at a 
temperature below the melting point of caoutchouc, with 
aniline or an alkyl-aniline, which dissolves resinous, fatty, 
and waxy matterH. Water, acetont, or an alcohol may oe 
ailded to the aniline to depress its boding point. In the 
case of substancea containing gutta-percha, the latter is 
diHKolved, along w’ith the reMins. by the hot aniline, but 
can be recovered by cooling, or by precipitation with 
water, .acetone, or an alcohol.—A. S.* 

CaoufehoHc ; Process for the production of pure —— from 
substances containing it. B. (Iraetx. Fr. Pat. 363,340, 
Feb. 16, I9(.»6. Under Int. Conv., J'eb. 2, 1906. 

The caoutchouc and resins are extracted by a suitable 
solvent, such as carbon bisulphide, benzene, oil of turpen¬ 
tine, or ether, and the caouUmouc is precipitated from the 
Bolutioii by methvl. ethyl, or amvl alcohol, or acetone. 

—A. S. 

Huhl>€r : Process for the preparation of - for tnUcanisa-^ 

iion. B. (Jraetz. Fr. Pat. 363,341, Fob. 16, 1^6. 
Under Int. Conv., Fi b. 2 and Feb. 5, 1906. 

The rubber is pnqiared for vuluanisation by treatUig it 
with Bubstauces which dissolve out the resins, but leave 
the caoutchouc unaffected. For example, tlu 9 rubW U 
heated, under a reflux condenaor, with amyl alcohol, to 
which water has been added for the purpose of loweHog 
Its boiling point —A. S. 

Elastic substance analogous to caoutehoue, and its process 
of manufacture. L. Roland. Fr. Pat. 864.075, Miwoh 
13. 1606. 

A bubstitutx for caoutchouc is prepared by the action of 
chromic acid, or a chromate, on a mixture of gelatin and 
. glycerin in a liquid condition. For example, 8 kilos, of 
I glue and 6 kilos, of gelatin ai^ soaked in cold watM for 
; from 2 to 24 hours, and well mixed with about 15 klloa. 

[ of givcecin at 28® B.; the mixture Bhouid weigh fivm 
{ 30—^ kilos. A hot solution of 560 grms. of potasBiiiin 
I Inehromate and 140 pme. of sodium bichromate 1300 
grms- of water is then added. On cooling, an hlastle 
I mhtenal is obtainsd, which ia said to be Spboislly a^j^ble 
1 ter Ibd man^laotuse td tyres.—A. fi. 
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XIV^TAMNING, LSATHBR, GLUE, SIZE. 

{Continued from page 85S ) 

Tanning nuUeriaig of the. Sudan. Bull. Imp. Inst., 1000, 
4^ 96—97. 

Four products uh<h1 as tanning materialH by the natives 
in the Sudan have uxamined, viz.., the harlot of 
“ Mudus ” {Park%n fdieoidea) and of “ Ahu S\irug ” 
{Prosopii* (Monga), and the pods and bark of the “ Sant ” 
irae {Atacia ara64ca). Tho following results wen* c>l>taiticd, 
the tanning experunents being made on “ limed ” calf¬ 
skin :— 



MuduH 

Imrk 

Abu 

Hurng 

bark. 

Sant 

bark 

Sant 
]l( Ills. 

Moisture, per cent. 

12-2 

IM 

11*6 

10-0 

Ash. per o«ut. 

01 

2-7 

6-8 

:b7 

Total extractive matter, per 
cent, on dry substance. 

17-4 

23*8 

i:i-& 


Teunin per cent, on dry sub¬ 
stance. 

14'0 

10-2 

9-9 

39-4 

Nature of leather produced ... 


(•) 

(*) 

(*) 

Oommeroial value, per ton .... 

£2 10a. 

&'Z lOs 

£2 

£0 


(>) Harsh dark red<lish*browu leather- 
<*1 Kirm ruddlslfbrowii leatlier 
(*) Harsh dsrk'browu leather 
{*) Soft Hght*ooloured leather- 



Queftracho tannin. If. M. Nicrenstein, Collcgiuin, llHHl, 
141 — 142. (Soo this J., 1905, 907.) ' 

One grni. of quebracho tannin was dissolved in 5(M) c.c. 
of water, and the solution, m one case mixed with 100 i 
grms. of sodium acetate (see Perkin and Yoshitake, Chein. 
Hoo. Trans., 11K)2. 81, 1194), and m another case witliout ^ 
such addition (sec ICtti, Monats. Chem., 2, 548). was ' 
cooled with ice, and a 0*5 per (;ent. solution of diazobeir/.ciic 
chloride added drop hy drop until a turbidity was no ! 
longer produced. AfUir standing for 54 hours, the deep ; 
red precipitate was filtered off. and repeatedly boiled with | 
acetone, tho colour changing to light red during this ’ 
treatment. The azo compound thus obtained was in- | 
soluble in alcohol and other solvents, and did not melt | 
Isilow J|W)° C. It contains 52*2—69*9 wr cent, of carbon, ' 
2*97—4 per cent, of hydrogen, and 13*17—14*55 ^ler cent. i 
of nitrogen. By extracting the reaction )>roduct with i 
absolute alcohol, and evaporating the solution, a red | 
(>owder was olitained. whieii had all the proi^rties of a ; 
catechol-tannin, but was optically inactive, whereas ; 
quebracho tannin has, according to Trimble, a rotatory | 
power of from -f IP to 4- This indicates that the 
optical activity of a tanning substance may be duo to 
the aooompanying sugar, rather than to the tannin.—A. S. j 

Chromed skin ; Absorptive properties of —— for tannin, i 
J. T. Wood and W. K. Uolmes. Collegium, 1900, 301 - i 
m I 

The authws confirm Kopecky's statement (CoUegiurn, | 
1906, 100) that chromed box-calf shavings, neutralised, ! 
and washed free from soluble matter, w'hen jiressed free j 
from excess of water absorb tannin better than specially ' 
prepared dried chromed powder, since the drying seems | 
to make it impossible to oompleLety wet dow'ti the skin- 
fibraa. li^ve grms. of such shavings, containing 78 x^r 
cent, of water and 7*4 per cent, of ash (6*7 per cent, of 
ohromio oxide), were stirred for au hour with 500 c.c. of 
a solution of Hastings’ tannin, aud left for 15 hours. 
After straining off the leather. I^e soluble matter in the 
filtrate was determined. This deducted from the total | 
soluble matter, after allowing for the moisture contained 
in the added ^avin^, gives the matter absorbed by the ; 
skin. Since ohromio oxide does not absorb tannin. : 
the results were calculated on dry asb>free skin, and | 
jotted on a curve, A, side by side with a Moond curve. \ 
B. representing amount of tannin absorbed per 100 parts | 
of dry ihin suottanoc free from a*h, from von Schroeder ! 
a^ PaoMior’s figures for pure ekinsubstaaoef v. Sohroeder’s I 


Oerhern Clwmir, }). JlUb ; (hn .) . 1903. 113H). The (!ur>ci» 
show that the abHorjiliou by chromcil -skin, t'hough 
l•«auhlng a lower maximum tlmn tiiat of piiri' skin, is much 
more regular.—S. U. T. 

Ltaifu’r formation ; 'J'heort/ of - W. Fahrion. 

fkilli-gium, 1009, 2 h9—2H7. 

LuMlKiir. and Scycw'cl/ (Ihis ,T.. 1009. 704) have observed 
that when phenol is employed as a devolo|>cr in photo¬ 
graphy, the presence of nir is necessary to render the 
gelatin comjilotcly niHoluhlc. 'I'hcy argue that oxygen 
must play a similar part in tho process of tanning. The 
author points out that he lias alreatiy (this J., 1903, 
919) advanced this theory. It is not tho (aimic acids, 
but tlieir jirimary oxidation proilucts that are in the first 
instance concerned in the formation of leather, these being 
of the nature of peroxides, and containing available 
oxygen, wliioh they givi' up to the skin fibre during the 
tanning. Heating or a prolongisi contact with water 
changes t.hesi' peroxidiseti compounds into \>hlubaphenes, 
which contain no avadahlo oxygen. Hence, the ready 
formed primary oxidation products arc only very iucom- 
plotely used up in many cases, sui'h as liquor tanning 
f Briiheiigerbnugl.but a new formation of primary oxidation 
products may take place during the drumming and-other 
processes in which air is present. In layer tanning, 
whore tho acc.oBs of air is much more com])lotely excluded, 
no oxidation can take places but in this case the ready 
formed oxidation prodiu'-ts are completely used up, sinoo 
the extraction takes place at ordinary temperature 
and in the presence of the skin fibre. 

It is known that theni is a close relationship between 
quinones and peroxides, and hence the ebaervatitm of 
Lumidre and Seyewetz (this J., 1909, 409), that an aqueous 
solution of quinone has the power of rendering gelatin 
insoluble in the absence of air, may be regarded as a com- 
firmation of tho author's oxidation theory. 

The case of sumac, which shows no tendency to oxlda* 
tion, may be urged gainst this theory, but the explanation 
is, according to tho author, to be found in the fact that t|hc 
tannin in this case is entirely derived from leaves which 
offer a large surface to the air. Tho supposition that tho 
tannic acia is alieady oxidised is confirmed by the oj^gen 
omitent of 44 per cent, against 36 in the case of oak 
tannin. In Turkey, sumac is used in the following way;— 
The skins, having l^en made into water-tight bags with 
the fiosh side inwards, are filled with water and a quantity 
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of fiumac leaves, and hung up, when the tanning prooeedi 
of its Qim aoeord in a manlwar iaom»wl»at aHuUogous to 
that of pit taiming.—S. B. T. 


Ije^Jter drjnng: Wftcfpfea 0 / --. F. H. Hneniein, 

Leotuw ^von before the meeting of the Union of the 
leather Makers of Saxony hold in Dreedoii, Got. 23, 
1906. Collegium. 1808, 21?. 

By means of a serios of exponmonts, the author shows 
that a outreni of moderately warm air should bo omployod 
for dr 3 dQg leather, for if the Utfhperature be raised above 
a oertain point the quality of the leather is damaged. 
The maximum temperature that can be employed 
without dongar depends upon the kind of leather, varying 
from about 20^* C. to 35® C., although, in certain 
factories, still higher temperatures are suctiossfully used. 
A mistake commonly made in the arrangement of 
temperature and ventilation is that the latter is either 
too great or too small. If the <lrying nrocesK be badly 
managed, the leather will bo unequal. Tnus, for inslance, 
if too quickly dried, the tip}Kw layers often become hard, 
whilst the inner ones are still wot, and the loathor which is 
apj>arontly dry gradually bts^omes damp when kept, 
owing to the water in the interior working its way to the 
surfacso. 

The water contemt of non-fattetl tanned leather maybe 
taken at about 18 per cent-., whilst in fatted leather it 
is somewhat lower, namely, about 15*4 jaw cent. 

The variations which take ]jlac»^ on account of th<^ 
varying condition of the atiuosphetur are about 2*6 per ce.nt. 
in fat-irw, and 2 |Hir « ent. in fatftxl leathers, Fat-free 
air-dri<Hl leather may eontsin as miKih as 20’.5 per cent, 
of water during e'(c<qiliorially damp wssilJier. and under 
contrary ccmdilions as little as J.’>-5 per <smL 

In order to avoid (lilTerein'os tn-twtsm buv<’r an<l seller 
it Is mlvisable not to us(s a store wliidi is Kul)jeft to irregular 
conditions as to tein|sTatur(' aiul ventilation. 

Bx|X'nrneiitH by V^m S*-hr<Mlcr liavc- sliown that the sfi- 
called horn k'ather can lake up uud hold more W’nti^r than 
ordinary tanned leather, ranging fioni lit to 2'< ]>cr <'enf. 
bo far as is at present known, the power of retaining 
wat^ gradually diniiniHlios w'ith the degree of tanning. 

KxiHtriments carried out with Valdivia leather {(Jolle- j 
giuiii, 1902, 5—ti) gave the following results:— j 


Pcrct niagc of wfUrr. 

! tJeniifln li-attuT nmmllag to 
j dittcrcal ByKti-ms of tftiiiilng 
Valilivin I 
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I he inlhicnc'c of the tannage is mneh more marked 
with chrome leather, flui water content being in non- 
fatted leather about 0.1 pei cent, liiyher than in bark- 
tanned leather. The tnaximuni is quiti' 10 |)er cent, 
higher and occasionally reaches 29 per cent. The varia¬ 
tions are also correspondingly greater, being about 9 
as against 6 per cent. ~S. K. T. 


Tanning viuUers; Qualitative analysis of -. M. 

Nierenstein. XXIII,, page 912. 

Tannin atuilysia; Use of chrome/l }ddc vounitr in -. 

E. Nihoul. XXni., page 812. 


EH 0148 H PATXKtS. 

Skim: Proctiat for frtaiing /or th$ moftu/aohrre o/ 
fur. A. Granville, London. Eng. Pat. 16.887, Aug. il, 
1906. ^ 

Thb skins as imported are soaked for about 10 hours io 
cold water, and then rinsed, and soaked for two or three 
hours in dilute hydroohloriu acid (say 6 to 7 per cent.), 
after which they are drained, rinsed in alkalmo 
drained, scoured cold, tanned, dressed, and dyad. Finally^ 
the tipjwr wool or hair is removed by any suitabla maans, 
leaving intact the short, curly underlayer of wool upon the 
skin, the resulting fur having the appearance of astrachan, 
es|>ecia!ly in the case of lambs' skins and the like.—C. A. M. 

Leather : ProceAH of hardening -. D. Bryan, Liver¬ 

pool. Kng. Pat. 1787, Jan. 24. 1900. 

Thk leather is steeped in cold water for about 24 hours, 
then slowly dried in the air for about the same time, 
and, after Inung hammered, left in a dry plooo to set hard. 

—"C. S» 


Fubnch Patents. 

Leather ; ProceA .1 for the manufacture, of a 'product for the 

impregncUion of -. J. A. Jensen. Fr. Pat. 363,588, 

j Feb. 24, 1990. 

Fok rendering leather iin|>©rvious to water, it is impteg> 
imtod with a composition prepared by adding to degras 
(4 parts), a mixture of rosin and shellac in scales, for 
example, "linoleum eement ” (14 parts), and tilting 
(he resulting mass with any suitable lac (4 jiartB). which 
has been previously mixed with a solution of rosin (I 
part), and a sinaU quantity of " carboUneum." The 
product w rondiwod more or loss liquid by adding varnish 
or the like (10 parts).—A. S. 

(hint in ; Proccaa for rendering - more reaiatant to 

the action of niaiatnre and of heat. E. Ohr and 0. 

! Schlogel. Ff. Pat. 3i)3,692. Fob, 24, UKlft. 

Gelatin ami objects made of the same arc rendered more 
resistant to the action of moisture and of heat by coating 
them with a kind of varnish composed entirely or in pair 
of ether, alcohol, amyl acetate, benzene, camphor, oil 
of turpentine, and lavender oil, with pyroxylin, sheiloo, 
sandarac rosin, borax, dammar reain, and similar Sub¬ 
stances. —A. 8. 

UatgiU threads ; Process for sterilising -. H. Schmidt. 

Fr. Pttt. 364.536, March 24, 1906. 

8ke Eng. Pttt. 7825 of 1906; this J., 1906, 770.—T. F. B. 

Norgine [Ammonium tangate]; Process for obtaining 

soluble -ttt a dry and neutral eondiiion. Soc. Fraof^. 

I.SI i'iorgine. Fr. Pat. 361,498, May 23, 1906. 

Tano acid, obtaininl according to processes previously 
doKcriliwi (Fr. Pats. 278,740, 278,785,278,862,283,432, and 
283.433 of 1898, and 287,964 of 1899; see Eng. Pats. 12,276 
and 12,277 of 1898 ; this J., 1898, 794), and dried a* far 
as possible by boating and pressing, is subjectwl to the 
action of ammonia gas in order .to produce directly norgine 
or ammonium tangate, which is obtained, after dry^, 
as a neutral powder, completely soluble in water. (Coip- 
pare Fr. Pat. 368,398 of 1905 ; thia J., 1906, 238,)—A. 8, 

Celluloid, hornt diC. : Decoration of —— toith mcb$liic 
deposits of gold, silver, <t*c. L. Sohwob and G. H. XHlette. 
Fr. Pat. 364,559, March 24, 1900. XIX., page 906. 


Leather; Determimition of sulphuric acid in -. L. 

Meunier. XXin., page 912. 

Degamido-cascin. Z. H. Skraup and P. Hoornes. XXIV., 
page 913. 

Desdmido-glutin. Z. H. Skraup. XXIV..' page 913. 

Cascia; Some peptones from --—. Z, II. Bkraup and 
R. Witt. XXIV., page 913. 


XV.-MAHURES. &e. 

{Continued from jmgt 868.) 

Phosphoric add ; Cemse of error in determining — in 
naturtd phosphates and basic slags by ** Citro^ 
meckanioal " method. E. Guerry and E. Touuaint. 
XXUI.. page 912. 

Alkdii, dec,, works.; Forty• second annwd,report oa — 
by theOhiit/Inspector. V,IL,^page 881. 
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Fhbitch Patbitw. 

SJanuTt: Manufacture, of a -V. f). 8t«VA«rt. Fr. | 

■ Pat. 3ft4,272. March 16. ItlOO. ' > 

Facpal lif^nidH ami matt«rB, together with finelv'iM)wderc«l ' 
vegetable matter, are submitted to fermentation, at first I 
Bnai’robic and then afTobic, The masR becomes heated, | 
and in the course of several months dries up ** progron- 
sively and Hpontaneously,” so as to form a powder. It 
stated that n portion of the nitrogen present is 
converted into ammonia and nitric nitrogen, and that the 
germinative power of the spore.M pivscnt (including 
“ spores dhistilaginicK ’‘) i« destroyed.—K. S. 

Drjfing'drum \for nuinurfA\. K. Vial. Fr. Pat. !hi4.20l. 
March Hi. 1900. 

A HoniJ&ONTAl. melal cylmder is supporU'd on rollei- 
wheoU, and rotated ui a <;(iKing. It jh provuled with num- 
holoH on cither wide f<ir the introduction and removal 
of the maU'rialn treated, winch are dried by a {•iirrent of 
heated gas entering through an axial op<*ning at one end 
of the »\vhndei.and leaving, along with the vapour given 
oti. by a siinilur ojtening at the other end. A shaft, driven 
hy nieehanism from without, iias-aes axially tlirough the 
eylindor, and in jirovided with a scries of radial arms, 
attached to the shaft, and connected nt intervals hy rods. 
The orma carry at their extremities, and nearly touching 
the inner surface of the cylinder, a numlier of doubly 
inclined sheet-iron scrapers, each of which extiinds the 
whole length of the eylmder. The arms ari' rotated 
indopendently of the <-ylinder, and have additional 
Horapers at oatdi end to clean the en<l jilates of the cylinder. 
To rurther aKsist in agitating the contents of the dryer, 

»v number of chains are fast-ened at one c*nd to the H<'ra)>er8. 
and. after passing round the connecting rod on the next 
arm. are attached to the third arm nt the point whore it 
is fixed to the shaft. - W. H. C. 

FerlUist'rnnd mnfhodof mnnufarfurhuj it. W U (Chisolm. 

Fr. Pat. 3(Hr.4(Uh March 21, HHHi. 

Sbb Eng. Pat. fi42() of l9tMi; this J.. HJOti, 047.—T. F. It. 

Obrman Patent. 

Pedash minetfds, insoluhtu and soluble u'ith difficulty : 

Process for (he utUtsatwn of . for fertilising purposes. 

C. Plock and H. Melmer. Her. T*at. 107,240, March 17, 
1904. 

PotaRH minerals, iuHoluble or soluble with difhoulty. 
especially “ Phouolith ” waste, are utilised m place <if 
sand, as an addition to molten Thomas slag.—A. S. 


XVL—SUGAR, STARCH, GUM, &c. 

{Continued from pign 85lt) 

Starch ftasir. ; Infi-nenee of c.nfaiu mtucraJ compounds on 
the, lique.f(ictufn tif — d. Wolff and A. Fernbaeh. 
OoiUf^. rend.. 1900, 148. 30^1 - 30.6. 

To asoertain the infiiienoe of iiimeH on the viscosity of 
starch paste heatiCd under iiressniv. the authors have made 
use of starch either thoroughly washed with distilled 
water, or treated with f)*l jwr cent, hydrochloric acid 
solution and subsequently washed with distilled water. 
The Btaroh was converted into a paste, treated with the 
Imsie substanoe, and then heated under pressure. Aiuniiiia 
is found to have no infiiienoe on thQ ViKi'osity of the starch 
paste, which, however, is increased to almut the same 
extent by magnesia, lime, ammonia, or sodium carbonate. 
If the paate prepared from an impure starch containing 
haseB be made approximately neutral to methyl orange 
by the addition of a strong nmd, such as sulphuric or 
phoapbnrio acid, it readily loses its viscosity when h^ted 
under pressure, the prwmae of the salts formed with 
the acid being without infiuMioe. With starch free from 
lime, the vtseoaity of the paste is considerably changed 
by.a very slight modifloation of ^ reoetion cm either side 


A. 


of neutrality towardn methyl evrange; for instance, the 
viscosity of a 6 m cent starch paste is observed to 
increase or diminisn if sodium carbonate or sulr^uric acid 
bo added in the proportion of 0*16 part per 100 ports of 
Btarch.—T. H. P. 

Starch paste: Influence of acids, bases, and salts on the 

liquefaclion of -. A. Fernbaoh and J. Wolff. 

Compt. rend., 1906, 148, 380—383. 

Salts which are neutral iS methyl orange exert no infiu* 
cnee on the loss of vinoosity suffered by starch paste 
hoatiul under pressure (calcium sulphate, magnesium sul¬ 
phate, sodium dihydrogon phospliato); aalts alkalme to 
methyl orange (disodium hydrogen phosphate) retard it 
(onsidorably. and mere traccH of alkalis prevent it alto¬ 
gether. No doubt the liquefaction of starch paste by 
diastase is subject to similar inlliiences.—J. T, D, 

Manganese ; Detcrniinatwn of small quantities 
and a new method of formation of glyce.rose. N. Tarugi. 
XXTII., pHge 911. 

Enolihk Patent. 

Sugar solutions obtained from wind that contains tannin; 

Process for facilitating the fermentation of -. 

A. (Jlassen. Aix-hi-(-ha|)elle. (iermany. Eng. Pat. 
22,709. Nov. « 190.5. Under Int. Uonv., Nov. 21. 1904. 

SEEOer. Pat. 161.644 of 1904 ; thisj., 1905,1078.~T.F. B. 


I United States Patents. 

Sugar from bagasse : Me.thod of recovering -0. C. 

Ooinwell, New Orleans, and F. T. Maxwell, Baton 
Rouge, La. U.S Pat 828,198. Aug. 7. 1906- 

'I’liE scums from the settling tanks are diluted with water, 
calcium hydroxide is added, and the niixtun* steamed, 
and alloweil to settle ; the unsettled juice is also diluted, 
treated with calcium hydroxidii, «teamcd, the prodiiots 
mixed, and flltei-iiressed. The filter-press cake is washed. 

I and the crushed cane or bagasse saturaUid with the wash- 
water ; the juice is then expressed from tlie bagasse, and 
I evaporated. — W. P. S. 

I 

' Caramel , PntducAinn of — —. 'I' D. t,ichtenstoin, 

Silvertown. U.S. Pat. 829,478, Aug. 28. 1906. 

See Eng. Pat. 28,647 of 1904 ; this J., I90tk 130.—T.F.B. 

I Fbenoh Patents. 

1 Ihfjuscr [Sugar iiuinufaciure]. F. Clofw. Fr. Pet. 

I 364.223, March 13. MM>6. 

The apparatus consistB of a vertical cylinder in which 
is suspended at about half its height a ^wrforated plate. 
Thi.s plate Is phtcod horiwmtallv, and concentrically to the 
sides of the cylinder, and its olqei'-t is to prevent the 
aci-uniulation or heaping of the lieetroot ohi^m. When the 
diffuser is emptied, the ulaie is tilled by means of a chain 
so that the i'hips above tW plat-e fall towards the man-hole 
nt the bottom of the cylinder. One or more of these plates 
nuiy he provided in each diffuser, or annular rings may be 
; used in their place.—W. P. S. 

I Beet chips and other moist substances ; Mechanical drying 
fjf J. 0. F. Lafeuille. Second Addition, dated 

March 14. 1906, to Fr. Pat. 334,411. Aug. 4, 1903. 

The drying apparatus eanelste of a cylindrical veeaei, 

' inside which is a rotary strainer. A current of hot air is 
I passed into the end of the two cylinders, the current being 
: divided into two portionn by means of a diaphragm pro* 
j vided with openiugii fitted with regulators. Dm current 
i is directed into the rotary strainer, and the other peaMt^ 
I between the latter and the outer casing. The of 
drying ia thus increased, and the chips oo uot ^h^ra to 
1 the ewainer.— W. P. S. 
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Sugar ; PlatU hr the eryiMliaation of - . V. Olovin- | 

korm. Pr. Put. 364,428, March 20,- im | 

Tejb installation oonsista of three oylindiicaJ vessels each 
of which is diyided into horizontal ()om{)artincntH by a 
number of plates. The plates are pierced by pi|)©8 which 
are bent in opposite directions Iwlow the 
causing the liquid to be mixed as it Howh from one com¬ 
partment to another. An internal pii>e risos from near 
the bottom of the first cylinder, and enterM the top of the 
sooond, which in turn is in ccAiiiection with the third \ 
cylinder by means of a pi|)o entering the sides of the two i 
cyliniters at about half their height, the ends of the i 
pipe reaching to the bottoms of the cylimlors. Means arc j 
provided for cutting off the (ionueotion between the first j 
and second cylinders. Inside the third cylinder is a ball- 
float, which actuates the valves on pipes coiimwling ' 
the cylinders with vacuum and force jiumps roM}K3etively. , 
When the third cylinder is full of lujuid. air under pressure | 
is admitted, and at the same time the first and sot^ond | 
cylinders an^ automatically placed in connection with ' 
the air-pump. The ball-float tails when the third cylmder I 
18 emptied, anil the process, and current of the hqui<l, | 
arc changed to the opposite direction. - W. P. S. ! 

Sugar [for brewing]; PmcA'sH for dvwduring -. | 

P. Undouzv. Fr. PhI. :i(i4.072. March 13, IfiOO. | 
XVII., page'90!. j 

O'dn or fats, not<ihly thoMC rvHrvthhng kanti' butter: 7’rcfi/- 
7ne.nt o/ , to obtain a (jinnrny matter. Stxj. Ko(;oa, j 
I’aftsy, and do Rou.k. Fr. Pat. 3(14,308. March 12, 1900. | 
Xn., i>age 894 j 


XVII.—BREWING, WINES. SPIRITS, &c. I 

{(\mtiniic.iJ from fuigv 802 .) i 

Ymst : JiivisioH of lh<: cdl-nuclcHti of int'ssrd -. W. 

Swellengreliol. Ann. de ITnst. PastiMir, 19, 503; 

Z. Spiritiismd, 190(1. 29, 231. 

In order to observe the proi'ess of division of (he cell- 
nucleus, the iircssed yeast is grown on must-gelntin for j 
24 hours ; a few (-ells are then placed on a droji of gelatin j 
solution whu'h is seiui-tluid at the temperature, fif the ; 
room, and the mixlurc is spread on a eover-gliiss. TTiis . 
glass is then placed, without drying, into a fixing solution, 
the most smtahle mixture being composed of water, I 
20 parts; alcohol, 3; formaline. 3; ami glacial acetic | 
acid, 0*5 part.. For staining the nucleus the fi.xed i 
preparation is steejHvl for three hours m a llbJ |»e! cent, i 
solution of atmtir acid, and is then placed in a solution j 
of the dyestuff, 3 parts in 2(M) of water, wJiero it is allowed j 
to remain for 12--18 hours, finally being mounted m j 
xyloUbalsatu. 'ITie author gives the following di’scription | 
of the process of division in this variety of yeast; The 
nucleus, in the quiescent state. ih round or slightly flat¬ 
tened, and generally lies close to the vacuole ; a nucleolus 
is al 80 obsiTvalile. In the “ pro-phase ” of nuclear i 
division the conUmr of the nucleus becomes less dislinct, . 
and the ehroniatic sulistanee splits up into four parts j 
—the chromosomes. The hitler are situated in the 1 
equator of the nucleus in the form of a ring (the mono- , 
branched \»hase); this is especially apparent in the ; 
vigorouR budding cidls of young cultures. 'I’he- nng has i 
not a homogeneous structure, but npijcara to be ma<le up | 
of maumerable and varied elements. The development , 
of the apindle-sbaped figure, though only rarely, can lie ' 
made apparent by Rtaining. The “ meta-nhaso ” liegins i 
with the division of the chromosomes ana the grouping ( 
of th«e into small branches, whii'h arc directoil on | 
both aide# of the ring towards the poles. Finally the | 
chromoHomM coileot at the two poles (the di-branched i 
phoM). but the two polar nuclei are not equal. In the i 
"ana-^aw” the mimtion of one*half of tho nucleus | 
into ^0 <!Uughter*oell U obsorved, but a eimnoctmg | 
thread eaneUlfbediieorncd. The completion of the divwion j 
of th4 HueleuR !• not ooinoident w!^ that of the cell: it j 
may proceed as far as the meia-phase before any signs i 
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of budding are apparent. TTie nuclear division of pr es ee d 
yeaet shows manv pointe of resemblanoe to the divieion 
of the micro-nuoieoma of Paramtrtia, in whieh also tK« 
daughter nuoloi remain united by a connecting thread 
for a long time after the divUion.-^. F. B. 

Yeast; Jnfl.us.nce of myc^crnui on the rnproduidion and 

fermentation of -. A. Kossowicz. Z. lender* 

Vor.suchsw. Oesterr., IDOfi. Z. gcs. Brau., 1906, 89, 406. 

PaNiniiUPM greatly assists the fermentative action M 
small quantities of yeast m mineral nutrient eolutiona 
otherwise left unacted upon, but the presence of over a 
million yenst ooHh is apparently an essential condition. 
3’hp addition of a few mycodertna cells Rets up rapid 
reproduction and fermentation on the part of a few yeast 
cells that otherwise n»mam apparently stagnant. Such 
i oubimmation by traces of mycoderma or budding fungi 
IS held to Hccount for the difference bi'twecn the results of 
Pasteur and laebig, on which WiUliers seeks to roly, in 
support of his “ Bins ” theory, those extraneous organisms 
being capalde of diriKdly-assimilating ammoniaoal nitrogen 
without assistance from other substances. (See this J., 
1906, H23.)- r. S. 

Ymst; Use of ''atone aemared'' -»n the drojyping 

syateni of jermcniation. F. Ilogersoii. J. Inst. Brewing. 
190(), 12, 518—527. 

'I'hb autlior gives an account of his experiences in the 
tipplii’ation of “ stone s({uare “ yoasts to fermentations 
carried out on the dropping and cleansuig system, instead 
of the ordinary London tvi>e of yeast. At first he foutui 
considerable (fiftiiuilty m keeping the yeast in a healthy 
an<l normal imndition for any length of time. This wa# 
found to lie due to the fact, that the iqwu wooden furman* 
trttion vchscIh <if 1.59 barrelH capacity were too large to be 
conveniently puiiqxsi ami roused in such a manner that 
sufiicumt Wort could he continually brought in contact 
witli (he yeast, and the colls were starved. When flmaller 
tuns of 49 haiTols were used, the wort could bo easily 
niani|mlatcd. In working slone square'* yeast on the 
dro]>ping system, it is desirable to have a certain numbor 
of stone stpiarcM, and t<* pass the {litehing yoast through 
these, on the usual stcuie square system, from time to 
time. The lKa^^M prepared by “ stone square " yeasts are 
remarkable for their fn^edom from “ frets,’’ and thair 
perfect' condition, and it is stated that those beers “ taste 
I lb. heavier than any other.” owmg probably to their 
being sjiturnti'd with gas.—,1. F. B. 

Diastases; A yropertif of - J. Ouolaux. Compt. 

rend., link), 189. 344—340. 

(/ATAi.YTic actions of weak acids, say of acetic acid, are 
<luo not to the whole of the aciil present but to the portiim 
eloclrolytically disMisfiated, tlie amount of which aepotuifi 
upon otlier factsirs. besides tliat of the dilution. Similarly, 
colloids (to whicli class disastases ap{>ear to Iwlong) react in 
virtue of the variabln motive part—colloidal ferric 
hydroxide, for <*.xample, Fe^lOIrig.iaFePl^. in virtue of the 
ferric chloride present- ami this active part depends nh 
many inrcumstaiicos besides the concentration of the whole. 
It i.s very ]>robivble, then, that disastaacs react under 
similar conditions, and it can only load t^o m'ror to otiaume 
that doubling the amount of a diastase prcRcnt in a reaction 
should necewsarily double the effective working concentra¬ 
tion. —ij. T. l>. ’ 

Starch vaste ; Influence of acids, bases and salts on ths 

liquefacJwri of -. A. Fenibach and J. ‘Wolff. 

XVI., page 89H. 

Extracts i/frp««jryl; A study on - IJ. W. 8. Smith* 

J- Iiwt. Brewing. 1996, 12, 572—598. (8ee also thi« J., 
1996, 438.) 

0n 8 of the miwt important developments in brewery proo- 
tioe in the near future will bc) tho Mneral adoption of griate 
gfoand to n atate of fine meal. The use of this fine grktt 
necesaitatoe, firet, the most careful muRhing, and, aocot^ly, 
Mcientiiir and nyviematic Rparging. As r^tdk maahh^, 
attention must he devoted to the manipulation of th^ 
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mushing machine and mash>tun rakes, and to the area of 
the mash'tun. As regards M}>ar^mg, the principle to be 
aimed at ia a fairly constant ratio of liquor to malt resi¬ 
dues. From the first moment of setting the taps, a 
gradual decrease in the volume of the malt contents begins, 
and the lowering of the level does not necessnrily mean a 
lower woportuin of liquid ; a definite and regular rate in | 
the fall of the level should be aimed at. The <lifiioulties < 
of drainage, which have always been OHsoclated with fine \ 
mashes, can be overcome by good sparging. In the first ; 
place, the rate of discharge of water through the sprinkler j 
must be carefully gauged. The mam object is to get the t 
water into the finest possible state of sub-division, in order j 
to avoid any definite streams of licjuid. For this object ! 
the holes should be only 0*032 inch in diameter. 'I'he I 
number of lioles shouid increase towards the further t'lid | 
of the Bpargi'-ariu. corresjmnding to the gieater jiath <»f , 
travel. The exaet ratio of sparg(»-HrmH to mush-tun area | 
must bti determined by exjierinicnt in eacli case The i 
author gives a table showing the qusnlity of water dc- j 
livered |>er hour by spnrge-arnis of <lifferont lengths and ] 
different numbers of holes under different pressurcM. In i 
actual practice the author finds it- an a<lvantagc to provide i 
two sets of Hpurge-ariuK. oms delivering twice as riuK'h i 
water as the other iu a given time. In this brewery it is i 
the custom to draw off the worts into two or thrcti copisuH. ^ 
The first copiK*;r is made up very slowly, using the sparge- i 
arms which deliver only half a barrel of water j>er Uiinute. j 
After gentle raking and 30 niimiUis’ stand, the sci-ond j 
copper is made up twice as rajiidly as the first, usuig ' 
^arge-arms discharging one barri^i of water per ininuti*. j 
The goods, not Isiing (tailed upon to hear any a^ipreciabh^ | 
weight of liquor at any time, remain buoyant. Tlu' gam i 
of extract obtamod by fine grinding is about 3 ^ler lamt, | 
and most of this incrcaKe is in the form of extract which , 
is not easily fermented. -tJ. F. B. i 

Wort injection on thi render and refrigerator A Chap- ; 
mail. J. Inst. Brewing, 190t>, 12, 040- -r>00. : 

Thjc author strongly rta'-ommeiids that the cooler and 
refrigerator rooms should In* stluatccl at the highest ]ioint 
of the building, since his e.\])erinients prove that at an | 
Altitude of iff —fid feet, the air is very much fi'ecr from : 
germs than near the ground level. The ex}>oHe(l area of I 
the cooler should also be reduced considerably, and th«' ' 
depth increased to a corresponding extent. The work of ' 
cooling the wort should be thrown more on the rcfrigiu stor- ; 
system than on the cooler, the latter serving chiefly for the j 
aeration of the hot wort. The aeration in the dcejwr ' 
form of cooler recommended Mlimild V»e effeetetl by inject¬ 
ing filtered air through the hot wort, or else by ilclivenng i 
the wort m the form of a spray. The windows of the j 
cooler-room should be fitted with frames, over which linen i 
aheets can lie hung on the side from which the wind is I 
blowing, and the linen should l)e moisttuied with an anti- < 
septic solution. With onimary precautions, wort leaving | 
the cooler at tem}H*iraiures above 140'" F. is very nearly ' 
sterile, and by far the most numercuis eases of infection | 
are to b<* traced to the refrigerators. Those foriiis of i 
refrigerator whudi consist of pipe.s pui'ked very close j 
together are condemned. (ttowIIih of infecting organisms ! 
lodge between the pipes, in places where they cannot la* i 
touched by a brush. Chemical disinfeetants only ' 
sterilise the outer layers of these growths, and do not ' 
l>enetrate to the interior. Such growths, lieing ; 
aoolimatiHed to lieer wort, are fai more virulent than i 
nioet of the air-borne germs. The cooling surfaces of the 
refrigerators should be perfiH’tly continuous, ami aeeessible ! 
to brushes at every point. The refrigerator rooms should 
bo closely boxed in, and protected from the entry of all i 
but filtered air.—J. F. B. 

! 

Vinegar baclerm ; A'fudu’s on the “ guM ” mnegar and I 

leins-. W. Ilennoborg. Wooh. f. Brau., 1900, | 

28, 267—27*2. *277-280, 289—291, 305-307, 321— ; 
323. 337—339. and 353~3S6. I 

Thx author has mode an exhaustive study of the various 
Mpooiee of vinegar bacteria found in tlie acetifiers of the 
“ quick vioegiu procoos, and describes three new s}^ies 
ol these baotana and two new species of wine-vinegar 


bacteria. The species isolated from the ** quick vinegar 
process were: Schiizenbachi, B. orleanensc, and B. 

cunnim. 

B. SchUzenhachi exists as longiah oval colls, sometimos 
slightly curved; the optimum tem|>eratures for Its 
development are 28®—30^ C. on wort-agar, and 2.*!'’— 
27*6® C. in vinegar wort. The films formed on liquids arc 
non-oohenmt. 

B. currum iK'curs as oval or elongated colls, with pro¬ 
nounced curvature; the films are non-eoherent; the 
optimum temperature for growth is C. 

B. orleanen<ifi occurs as spherical cells or elongated 
nwllots ; the films on liquids are nearly always coherent; 
the optimum temperature for growth is about ,3(r 0. 

The now sjiecies of wine-vinegar bacteria wore B. 
rg/inoirle.’i, which closely resomhh's B. xi/linum, and B. rini 
aretati. H, xyltmiidefi occurs as roundish cells or short 
or long rodlets ; the films are tough, but are distinguished 
from those of B. xijUiium by the fact that when gn>wn on 
wort-agar they are slimy, wif.h siavks of yellow', whereas 
those of H. xylinnm are hard and ycllowish-hrown. The 
optimum temperafure for growtli is 2H'—30" T. The cells 
of H. xylinuin are gcnerallv elongated ami sometimes 
asHurne characteristic' spiral forms. B. vim nretatx oceiirs 
as round or oval cells, seldom elongated; tlio films on 
liquids are non-eoheront ; the optiimim U'mi.)eratur<‘ for 
grow'th iH 28’—33" U 

The various sjH'cies show different requirements as 
regards nutrition. The bacteria grow' liest with a supply 
of organic nilrogoii, and ]»lenliful carl»oliydrat<' nutnenlH ; 
a little alcoliol is favourable; beer-wort, beer, and gram- 
rnash are good media. All these siK^cie.s an* capsble of 
producing acid from araluiio.se. dextrose, erythritol. 
glyciTol. and propyl alcohol. All. except H. rvri'nvi, 
[irofliiee aeul from galactose ; all, cxi'ept B. eurvian 
and B. xy/tnum, acidify nialtosc . all, except B. xylmoidr^, 
produce ai'id from dextrin. J.a*vulose is acidified only by 
B Srhilzenhachi and B. mni aretalt ; I’air* sugar only by 
H. xyhno'ide.'^. H. xyfinum, and Ji. vitti aretati. In certain 
easi's a growth of Imcitena takes j>Ia(!e witlioul the ]»rodu(!- 
turn of acid ; in other cases thi* acid which is jinxliiced is 
consumed. Tlie luictena an* somewhat smisitive to free 
acetic acid when it is present in the culture medium from 
the lieginning: the jiresenoe of 1’5 jm'v cent., however, 
does not retanl growt.h. The baebu-ia ajqiear to ho able 
to develop in the pri^soneo of aleohol up to a concentration 
of 10 per cent. The maximum proportions of Hcetie 
aonl proiliiced in W'ine-vinegar worts by the various 
HjHscies were : B BcMizenbachiy 10*9 |»er cent. ; li. xyUti- 
(iidcH, 9‘3 }Mu* <auit. ; U. orleanenee, 9 per cent. ; and 
H. vtm acetali, 8 fair cent. Chiltures should he startcMl 
in diluted wine-vinegar W'orts, and the lilins should then 
ho transferred to the undiluted wort, 'i'he author gives 
resulls of experiments on the small and large scale obtained 
by the use of pure cultures of B, Schiizevhaehi m “ quick ” 
vinegar aeotifieirs, showing the gradual increase ot acid 
strength up to 11*49 |>er cent, of acetic acid after 85 
days’ working.—J, F. 13. 

]\'hinkg : The di.itdlation nf -- T*. Schidrowitz and 

K. Kaye. ,1. lust. Brewing, !90fi, 12, 486- 511. 

T'he authors rlesiu'ihe the ai>paratus and methods emj>loye<l 
in the distillation of whisky according to the “ jiot still ” 
and “ patent still ” prooesses. In Scotland, the method 
generally followeii in carrying out distillation in |>ot 
stills is t4;> submit the W'aaU to a preliminary distillation, 
in which it is separated into au alcoliol-free residue, 
“ i»ot ale,” ami a distillate containing th»' whole of the 
alcohol, oalled the “low wines.” The “low wines” 
are then re-distilled, and the distillate is colltw^ted in three 
fractions, leaving a non-alcoholic residue called “ S{xint 
leos.” 1'he niativo qiiantitios ami the alcoholic ntrengtlm 
of the fractions vary according to the character of the 

low wines,” the judgment of the distiller, and the district. 
In a typical case (Scotch, all molt) cited by tl^o authors, 
3868 sails, of wa^ yielded 1403 galls, of “ low wines ” 
at 66^ (T.P. In the seeond distillation, 1323 galls, of 
“ low wines ” yielded 110gidls. of “ foreshots ” at 21 O.P., 
172 galls, of ‘‘ whisky” at 19*4 O.P., and 340 galls, of 
“ feints ” at 41*6 U.P. Thu residues from the two distil- 
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latiouH conslstacl of 2645 galla. of ** pot ale and 651 
galls, of “ spent loos “ The foreshots and feints are mixed 
with the “ low wines ” of a subsequent distillation. The 
authors have made analyses of each of tlieso products on 
aiiuilar lines to whisky analyses, and have thereby traced 
the distribution of the “ impurities.” The results show 
that a considerable proportion of these ” volatile imuuri- 
ties ” is eliminated not only in the ” s|Hm( lees ” of the 
woooml distillation, but even in the ” jwt "Me ” from the 
wash <listil)atioii. They are hij^hly concentrated in the 
*• foreshots,” and occur to some c.vteiit in the ” feints,” 
and are returned with these fractions to the ” low wines ” 
still. In the case referred to, it is shown that of the 
total ” volatile impurities ” of the wash, 611 jwir cent, wore 
eliminated in the ” pot ale,” 37 |)or cent, passed into 
the ” low wines.” and only 10 ]>or cent, appeared in the 
whisky. Thus, the aiitliors prove that a very considerable 
degret! of rectification of the spirit is effect<Hl hy the 
ordinary ” pot still ” process. 'I'he ” patent still ” is 
8in)]i!y an econoinit'al means of effecting continuously 
in one operation chemical separations of a similar nature to 
those produced in the ” ])ot still ” by two or m<ire oriora- 
tions: the methoitH are fiimlainentally identical. Incident¬ 
ally, it Is shown that a partial hydrolysis of tlie corii[M>und 
ethers, particularly of the heavy oily ethers, takes place 
whenever a sjarif is distilled.—J. F. B. 

Alrohof in indufttn/. Kng. and Min. J., Aug. 4,1906. [T.R.] 

As a result of llu^ passage of the Bill allowing the sale of 
alcohol witlniut the Interna) revenue tax in the United 
*St.atc3. tlie Department of Agriculturt^ haw decided W 
publish a bulletin on January 1, 1907, when tlie law cornea 
into effect, giving a collection of the best obtainable data on 
the use of ah-ohol in small engines. F<tr this purpose 
Charles K. Bucke lias been retained by the Department as 
expert to conduc^ these investigations in the lahoratories of 
Oolumlua University. The scofie of tlie work being 
extensive, it is desimi to secure the co-operation of every¬ 
body interested, by first giving tlie fullest pulilicity to the 
investigalions. Inventors having patents on the subject, 
or having vajiorisers, raiburetters or complete engines, 
are invited to submit the data, or pieires of apparatus to 
test. These te.sts will be conduclcd without any exixnise, 
except the transjiortalion of the apparatus. Any data 
or slnpnjcntB should be addressed to l*rof. Chas. E. Lucke, 
at Columlaa University, New York. 

I'NiTEL States Uatbnts. 

DianUiik subsionce and mdhadoj making th same -. J. 

Takaniine, NeW’ York. U.S. ]*at. 826,099, July 24, 

1966. 

A HAcoiiATUFyiNi; Bul«taafA having practically no lique¬ 
fying action on starch, but a markini saeoharifying action 
on liquefied or gelatinisiHi starch, may be prepared by 
making an aqueous extract of grains or roots after the whole 
or part of their starchy constituents has been removed. 
The extract is subjected to acid {ernicnta^tm, the precipi¬ 
tate formed is removed, tlie liquid portion is treated with 
ah^obol, ami the pre<-i)ittat<‘> thus obtaineii collected an<l 
dried.—W. 1\ H. 

iStrainer-fah for hmwers. J. Scdineible, W'eehawken, 
N.J. U.S. Pat, 826,891, July 24, 1900 
The apparatus comprises a rectangular tub having a 
atraincr bottom, ami a gatt» or door across one end for the 
discharge of grains from the strainer. An endless chain 
conveyor, mounted on wheels in the tub, carrios-the grains 
towards the door which is 0 }wned automatically by the 
movements of the conveyor,— W. P. S. 

DistUlalton [Whisky, tfec.J; Apparatus for -. J. J. 

Brennan, Assignor to T. J. Hines, Louisville, Ky. U.8. 
Pat. 822,674, Jane 5, 190a 
The liquid to be distilled eaters through the pipe. A, and 
passes upwards through the tubes, 0, of the heater, B. 
The warmed liquid Leaves, B, by the pipe, D. and enters 
the compartment, 4, of the still, 8. The construction of 
the still, S, is not olaimed, and is described in U.S. Pat. 


822,573 of 1906 (this J., 1906,660), but the claims extend to 
all else. The liquid flows down the still, and is vaporised 
by steam, which is passed into the boiler at the bottom 
of the oolunin, ami by the ascending vapours from 
the liquid treated. The mixed vapours loavn the 
compartment. 3, by the pipe, I, and enter the top of the 
lioator, B. They circulate round the pijiofl, C, warm 
the incoming liquid, and are partially condensed. 
The weak oondonsate returns by the pipe, 9, into 
the compartment, 3, of the still, ami the uncondensed 



vapours pass through the pipe, K, into the doubler,*’ M. 
This is a separate chamber at the top of the column, S, 
from which it is fmmpletely isolated by the partition, m. 
In the ” doubler,” M, the vapours are rectified by the heat 
from the pipe, 1, assisted, if necessary, by the steam coil, 
N. The vapour eseapt^s by the pipe, 0. to the condenser, 
where high-strength spirit is obtained, and any low* 
strength condcasod liquid is returned to the compartment, 
3, of tile still, S, by the pipe, lU. It is stated that the use 
of the ” douliler,” M, enables a distillate of high strength 
and purity to be easil^v obtained.—W. H. C. 

Brewers' and tii stiller s' slap; Treating -. [Hecovsry of 

glycerol, df'zlrm, lactic acid^ dec.]. C J. Roehr, Phila* 
delphia. Pa. U-.S. Pat. 823.366. June 12, 1906. 

The slop IS heated to a temperature of about 200‘''' F., and 
treated with a solution of sodium silicate, or alkaline 
solutions of aluminium^ ;(jne, copi>er. nickel, cobalt, or 
Sliver hydroxides. The iiroenHlatc formed is separated 
by meuris of a filter-press, and the filtrate evaporated to 
a syrup, which may be added to sixing compounds for 
textile purposes, dye solutions, pastes, soaps, Ac., or if 
deaired, tho component parts of the liquid, namely, 
glycerol, dextrin, and lactic acid, may be separated. Par* 
tial neutralisation of the slop, before |irecipitation, may be 
effeeted by passing tho liquid over xmc acrajis.—W. P. 8. 

Fabncu Patents. 

Sugar [/or brewing ]; Proctss for denaturing —P. 

Laudouzy. Pat. 364,072, March 13, 1906. 
Fbok 2 to 10 grins, of tannin, preferably derived from 
oak-bark, are added to each kdio. of the inverted sugar 
uaed for brewing purposes.->W. P. S. ^ 
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DisiiUing apparalus. M. Artaud. Fr. Pat. 

304.130. March 1, 1006. 

Thb a{){>aratuH conoiHlB of a boiler. A, with a very large 
heating surface, 0, and aurrounded by a Hue, a ; a distilling 
column, B ; a rectifying column, ('; a rectifying con¬ 
denser, D ; a condenser, P ; anti a reservoir for the liquid 
to be diHtilled, K. It has also two lloat-valvcH, 4, and d, 
controlling respectively the feed ontl the witlidrawal of 
the|uxhauBted liquid ; a vapour cliamber, J; and tbroe 


iroMSuro mdicators, p, 10, and 11, which serve to indicate 
10 w the nrocess ih going on in different parts of the appar¬ 
atus. Tue liquid from the reservoir, E, flows tlirougn the 
valve, 4, and the pipe, 8, into the condenser shell, F, 
where it serves to cool and eondonso the distillate, and 
becomes heatetl. It passes on by the pipe, 9, to the 
condenser-rectifier. 1), whore it is further heated, and then 
overflows by the pi|>e. t, into the centre overflow cups, 16. 
of the column, (j. It continues to flow downwards oy the 
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oveirflow pipes shown, and meets the eecending vapours, 
and becomes gradnally exhausted, so that little else than 
waste liquor reaches the boiler, A. The ascending vapours 
bubble up through the btmncts of the columns, 6, and C, 
and finally reach the coil, n, m the vessel, D. The lower 
parts of the turns of this coil are connected, as shown at x, 
to a pipe provided with several tops. 1, 2, 8. so that any 
desired proj>ortion of the liquid condensing here ran bo 
run either to the coil, ?/, in condenser, F, U)gether with the 
imcomlensod vapours, or hack ^.o the c<>luinn, by the 
pipe, 8, The condenser. F. has two coils, one, w, for the 
distillate proper and another, v connected hv the jape, 
v', to the coll, r", m D. which is in liircct comniiinu'HtKm 
by the pipes, 15, J. w. with the boiler, A. When it is 
desired to test, the exhaustion of the liquid m the lioih-r, 
A. a portion of the vapfuir is allowed to pass to tlie coil, 

V, from the end of which it is e.olhicted ami tested The 
feed of liquid is controlled by the flout.. 4, in the following 
manner : the vessel. 5, coniainH a liquid, and is in com. 
nnmication with 4 hy the pii>t». 6. and with the boiler. A, 
by the pipes, 7, 15. J, n VVhen the pressure m the boiler 
iucreases, owing to a greater evolution of vapour the 
liquid m 5 is forced into 4, and the float rises and opens 
the valve. 4a, allowing liquid tt> enter the still ; if the 
pressure in A falls, the float sinks.uind closes the valve. | 
The float, c. in the vessel, 1. connected by I, in, J, n with 
the boiler. A. is under the same pressure ip A, and when 
the level of the liquid m A rises, the final, r, also rises 
and oi>enH the valve, h, and allows the liquid to escajie 
from A by the pipes, /, g. When the level of tlie liquid ' 
111 A falls, the flottl, c. sinks, and closes the outlet valvi*. : 

—W. H. C. I 

XVm.—FOODS; SANITATION; WATER | 

PURIFIpATlON, & DISINFECTANTS. 

(Conttnued fr<m pagt- 8t>8-) j 

(.4.)-FOODS. 

Cyaywgenenis in plani8. J. W. I^enther. Agric J. of 
India, IhOh, 1, 220—228. 

A .SAMPLE of immature Horghutn fodder that had proved 
poisonous when fed to biilloi^ks, was found to yield 1*28 
grain of hydroeyame acid per lb of the green fodder, 
and another variety, gr<iwii m the same distnel, furnished 
2*5 grains from th«* leaves, 1*1 grain from the stalks, and 
0*25 grain js-r Ih. from the flowers. On the filher hand, 
samples of the first-named variety, left to mature, were 
harmless, the glucoaide (dhurrin) present <lecn'asiug as 
maturity advanced. Sun-drying the fodder (kies not 
decrease the amount of the glucoside. 

All the varieties of the tapioca plant contain a eyano- 
genetie glucoside, associated with an enzyme whien de¬ 
composes it with formation of hydrocyanic acid, when 
Bteeiied in water, though the free acid cannot Iki detected 
in the plant. The amount of acid formed ranges from 
0*15 to D5 grain i»er lb. of root. The en/yme is destroyed 
liy lioilmg the root in water, and probably also by frying i 
it in butter (ghoc), as is practised in Indian native cookery. 
When the acid is once formed, it is not dissipated by 
exposing the sliced r<K»t to the air : but, since the acid is 
soluble in water, there is considered to be no risk of it 
being left in the tapioca starch. 

Hydrocyanic acid hflw also been obtained by steeping 
the seeds of Rangoon lieans {Phasfolns Ivnaiua) and Val 
{DolicKos lablah), as well em from a sample of immature 
linseed that had poisoned cattle in the Banda district, the 
amount of acid furnished in this latter c^e being D4 
grain pi^r Ib.—C. S. 

Otooda oil. K. Wedemeyer. XII.. page 803. 

Volatile fatty aeide ; DatrmituUion of aoluble and inadvhU 

-fin bittUr\. J. Delaite and J. Legrond. XXUl., 

page 913. 

Dcaomido-eaaein. Z. H. Skraup and F. Hoornes. XX1\^, 
page 918. 


Lhaamido-gltUin. Z. H. Skraup. XXIV., page 913. 

Casein : Some peptones from. -. Z. H. Skraup and 

R. Witt. XXIV., page 913, 

Patents. 

Milk: Process of treating unlk to produce artificial 

human -. T^. 0 Holgate. Leeds, and J. A. Jessop. 

i Shipley. Eng. Psf. 19,521. Sept. 27, 1905. 
j Two equal quantities of new full milk arc taken ; one 
I <|nantity is set aside, whilst the other is skimmed or 
; senarateil, and the skimmed milk treated with rennet. 

! Atler removing tlie curd, the cream which w'as separated 
i iH remixed with tlie whey, an additional quantity of 
I la<-tose. or whey, being added if necessary (as seen 
; from iin analysis of the milk), and the mixture is incor* 
porafed with tlie qmintity of full milk set aside in the 
I first place The preparation may be dried to a powder 
j by means of any suitable process.—W. P. S. 

Malt 'preparations; Prnet.ss of manufacturing ~~—. 
S. Felix. Dresden, (lermanv. Eng Pat. 2584. Feb. 2, 
1900. 

Ske Fr. Put. 802,778 of 1900 ; this J., 1900, 774.—T.F B. 

Coffee,; Preparation or ireaimeni of -J. F. Meyer, 

Lesum, Ciermany. Eug. Pat. t>875. March 10, 1900. 
■See Ft. Pat. 804,389 of 1900 , following these.—T.F.B. 

Butter ; Process for the manufacture of artificial -. 

D. Muller, CYacow. Austria. Eug. Pat. 12,910, June 2, 

imio. 

A QUANTITY of neutriil fat, such us cocoanut oil, margarine, 
Ac , iH heated with whey obtaiiu'd in the manufiu'lure of 
elieese The heating at a leinperalurt' of from 40" to 
00" C.’. is eontmued until the surface of the fat has become 
< overed with a flaky or curdy layer j the aqueous portion 
IS then run off, and the fat worked uji m the usual manner. 
During, or after, tlie heating process, the fat may receive 
the a^ldition of milk, cream, and colouring matters. 

—W. P. S. 

United States Patents. 

Middlings {of flour]; Process of utilising the nutritive 

pro/H-rties of -. 8- B. Apostoloff, London. U.S. 

Pat. 820,824, July 24. 1900. 

The process consists in dissolving out the soluble portion 
of “ middlings ” by moans of water, adding yeast to the 
solution, stirring during the resulting fermentation, and 
then straining the mixture. The strained liquid is added 
to flour m a kneading apparatus for the purpose of making 
dough for the manufacture of bread.—W. P. S. 

Milk; Processof electrolyticaUytreating -. {SepaTotion 

of protcids.] C. T. Willson, Amenia, N.Y., Assignor 
U) W. H. Sheffield, Hobart, N.Y,, and L. C. Kaegener, 
New York. U.S. Pat. 829,308, Aug. 21, 1900. 

SsJMMBD milk IS continuously passed through an electro¬ 
lytic tank, and, during its passage through the latter, la 
Hubjectecl to the action of a dtriM-J eurreiit of electrioity 
The separated curd resulting from this treatment rises to 
the surface of the liquid, and m removed.—W. P. S. 

Food products; Method of manufacturing -. A. I 

da Sdva Braga, Sao Paulo, Brazil. U.S. Pats. 829,263 
and 829,254, Aug. 21. 1906. 

See Eng. Pats. 7890 and 7895 of 1904; this J.. 1904, 
724 and 619.—T. F. B. 

French Patents. 

Cofftt free from caffeine ; Preparation of -. J. F. 

Meyer. Fr. Pat. 304,389, March 19, 1906. 

CoFtBS beans are first subjected in a ulos^ vetfsel to the 
action of dry steam at a pressure of 1 *6 to 2 atmospheres. 
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This treatment oauwes tlie beanR to swell, and loosens 
the tisHiio. Ammonia, sulphur dioxide, or hydrochlono 
anifl ffas is then introduced into the vessel, and the 
liberated caffeine exlraclcd by means of sxiitablo solvents 
such as benzeiiH or, yireferably, a mixture of benzene and 
alcohol. 'Plu' beans are boiled in tbe solvent, and, after 
the rem<*va! ot the latter, are further snbjecteil to the action 
of dry Mtourn, preferably in a rotating drum —W. V. S. 

Milk powde.r; Pri'tcoss of making -. L Dupont, 

H. PassiSga, niid J. Lehmann. Fr. Pat. 3d4,r)d5. jMar<di 
2B, 190(>. Under Int (*onv., Aprd 4, 1905. 

Milk is heated nearly to boilmg, ami then }>ourod into 
a reoeplaclo which delivers it on to a horizontal, circular, 
revolving plate. Tliia yilate is hollow, and it.s interior is 
supplied with steam under jiressure through the hollow 
central shaft on which it is fixed. The dried film of 
milk is removed from the plate by means of a screw 
conveyor and a scraper, the former also serving the 
purnoae of conveying the dried milk to a receiver placed 
at the circumference of the plate.—W. P. S. 

(Jkbman Patent. 

Ligneous nubatanccn, auch aa sfratv, wood, and the like; 

Process for working up - for the. pre/nirafion of a 

cattle-food. F. Lehmann, (ior. Pat. 109,880, March 26, 
1905. 

Straw, wood, or the hhe is convertcil info a cattle-food 
by heating it under pressure with aninioniR, expelling the 
ammonia by stearn. and treating th<? residue with quick¬ 
lime The ammonia is recovered for use again in the 
process.—A S. 

(B.)-SANITATTON ; WATER PURIFICATION. 

Evulish Patents. 

Wo^cr, sewage, and other liquids ; Machitic.<i for the fUtra- 

Hon of -. A. tf. ihdl and P. A. G. Ikdl, Mancheater. 

Eng. Pat. 22.645, Nov 6, 1905 

To prevent clogging of the filtering material between 
the hollow shaft and the faoos of the footatop-boanng 
of the apnaratuH descriliod in Eng Pat. 2384 of 1897 (this 
J., 1898, 178), the yiatenteeH now dispense with the ball or 
roller bearings, and provide a lieanng for the hollow 
shaft by forming a conical support at the top of the outlet 
pi|Hi, a case-hardened stwl bhx’k being inserted therein on 
wliich to rest the hollow shaft which carries the radial 
arms. Tlie base of the shaft is fitted with a curved or 
conical block having a small rei ess in which the cone of 
the outlet piys^ rcHts. The shaft i.s jireveuted fioni iiiovmg 
aidewaya by moaun of sot screws |>assmg tlirough lugs or 
projections around the conical supjiort.—W. I*. S. 

CLarifi.C(Uion of fliiuts [irnbr]; Apparatus for the me¬ 
chanical -W. Kotfmann. A. Miller, ami J*. Fillcj, 

Rerliii, Uoniiuuy. Eng. Pat. 7878. Ayuil 2, 1906. 


tf 



The apyiaratuH is shown in a dia^ammatic section in the 
figure, and consists of an outer oylindneal veswl, 1, and an 
inner eccentrically arranged cylinder, 2, with or without 
l^one or more mtermedmte vessels. 4. and a dividing wall, 


3. Tlie water to be clariBed either in its natural condition, 
or after suitable treatment with chemicals and by heat, 
enters at 11, and flows round the space between 1 and 4 
in a “ bow ” as shown by the arrows. It then enters 
the apace between 4 and 2, through the opening, 6, again 
flows round, and ontcr» the inner cylinder, 2, through the 
owning, 7. It is finally drawn off through the filter, 5. 
which is ottachod to one side of the vessel. The deposited 
solids are removed from time to time through the openings. 
8, 9, and It), which are provided with suitable Hap doors. 
The apparatus can be cleaned bv reversing the How. 

—W. H. C 

Water ; Proce.u for jnirifying -. Q. J. Lambert, Lille, 

France. Eng. Pat 10.080. April 30. 1900. Umlor 
Int. Conv., May 3, 1905. 

See Ft. Pat. 361.435 of 1905 ; this J., 1906, 802.—T.F.B. 

Water purifying apparatus. E. Declercq, Lille, France. 
Eng. Pat. 10,206, May 1, 1906. Under Int. Conv., 
May 13, 1903. 

The water enters an upjMjr reservoir through a ball-tap, 
and then Hows through a Pipe on to n water-wheel mounteil 
in a lower reservoir. Tins wheel also (tarries two senes 
of lifting buckets, one set of whicli delivers definite 
quantities of the water from the lower reservoir into 
a rca<*.tion tanM whilst the other senes lifts the waU'r, 
and conducts it to a limo-saturator. The level of the 
water in the lower reservoir is maintained at a constant 
level, by means of a ball-tap fixed on a }>ipc connecting 
the two reservoirs, which pipe is capable of pa.ssifig more 
water than can enter the ujipcr reservoir through the 
first ball-tap; an overflow pipe is also provided. The 
shaft of the water-wheel is juolonged ou one side in order 
that it may actuate the stirring device of the lime- 
saturator, and ou the other side so that it may operate a 
chain of buckets arranged in a tank (‘outaining soilium 
hydroxide solution. I'he.se buckets raise definite volumes 
of Ihe solution, and deliver it into a conduit leading to 
the reaction tank. An autimiatic brake may also be 
fixed on the water-wheel. —W. P. S. 

United States Patents. 

Liquids; \Kleclrol.yHc] Apparatus for treating -. 

[ Ikfi/f / piinficuiton]. L. Dion, Assignor to the Ameriens 
Eloctro-Hennatic Co., Now York. U.S. Pat. 820 482 
May J5. 1906. 
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The liquid to be treated ia auppliod through the pipe, C* 
and passes between the group of positive and negative 
oleetrodes. B, the latter being made in the form of corru¬ 
gated plates, the negative plates being placed alternately, 
and nesting with the TOsitive so as to form a sinuous 
passage-way iMjtween tliem. The purified liquid passes 
away by the pipe. E, being filtered during its iNissoge 
through the apparatus by the filter, A^. which is cleanswl 
by the reciprocating brush, A*. Any gas liborattHi posses 
out through P, which is provided with a discharge pipe, 
/l, and a pressure-valve, /. ’I'he particles of metal or 
other substance liberated front the water, fall by gravity, 
and are deflected by the )>rojection, a®, so that they are 
distributed over a second similar series of electrodes, 

The particles art' further a<;ted u|K>n by the el(K5tric current, j 
and are caused to aggregate inl<> masses of larger magni¬ 
tude. being finally removed through the discharge pipe. L. 

If the latter is choked, the mati'rial may l>e forced out by 
opening the hand-hole, M. and introducing a suitable 
implement.—B. X. 

Mf-UUs and other substuMcs: [Electrolytic] Apparutu/f 

for separating - from liquids. L. Dion, Assignor 

to The Americus Elcctro-Hermatic Co., New York. ' 
U.S. Tat., «20.4K;i, May Ift. \\m. ! 

The apparatus is a modification of tin? one desonbed in the i 
previous abstract (see U.S. J*at. 820,4S2, above). D I 
and l)t aro the upper and lower seis of electrodes, the liquid 
being introduced through B. and the purified liquid i 
discharged through II. The liauid, passing from the | 
electrodes, T), flows upward and around a number of i 
horizontally-disposed filter-cages, F. arranged in vertical ■ 
rows, with filtering material applied to their surfaces. 
Each cage is provided with a cylindrical brush, I. which is 



oscillated by a pin and slot orraugement coimecting the 
brush with a rotl, /t, the latter receiving an up and down 
motion by the cam. B. N. 

Water; Apj>araiUA for purifying -. L. Sheuerman 

and J. F. Hand, D©» Moines, Iowa. M. N. Baker, 
ndministratOT of aaid J. F. Hand. U.S. Pat. 8‘27,S99, 
July 31. 1900, 

The water to be purified is delivered alternately by moans 
of au oeciUating receiver into two tanks, above which is 
plooed a reagent tank. A pair of oppositely inclined 


gutters lead from the leagont lank t<» the water t«nks. 
and to the top of each gutter i» pivoted a buoket for raising 
a quantity of the reagent to the gutter. The buckets 
are raised and lowered by the movomonts of the oscillating 
reoeivei. Means are provided for agitating the contents 
of the reagent tank, and at the botloiu of each wat^ir-tank 
is an outlet pi|)e closed by a valve operated by the receiver. 

~W. P. S. 

Water; Apparatus for purifying and softening -. 

S. T.. Sheuerman and J. F. Hand, I)es Moines, Iowa. 
M. N. Baker, administrator of said J. F. Hand, deceased. 
U.S. Pat. 827.400. July Ml. lOOli. 

Thk apparatus consists of a vortical cylinder having a 
conii^al notfom, and divided into three compartments by 
moans of two vertical partitions. One of these partitions 
extends from the top of the cylinder to a point near its 
bottom, and the second reaches from the top to the liottom. 
A filter composeil of a number of plates is fixed at the top 
of the cyliiuler between the outei wall of the latter and 
the second [mrtition, and a pipe, piwsing through the filter, 
fiierces the Lop of tlic partition, whilst the lower end of the 
pipe reaches nearly to {he Imttoin of the cylinder.—W. P. S. 

Watrr : Process of rnnmdnq imourtfies from --. B. 

Kmfller, Assignor to the Ver/i Uhcrnical Co., Milwaukwi, 
Wis. U.S. J*at. H2S.9;iS. Aug. 21. lW)fi. 

An omuision of sa|M)riified rosin is thoroughly mixed with 
tlio water, and a quantity of alum is afterwards added. 
The preoipitati! formed is said to carry down the suspended 
particles <)f solid matter in the water.—W. P. 8. 

Fubn(?ii Patent. 

Waste waters {.Hcwage. d‘C.|; Process and upftaratus for 

se/Hirtiting the sUid mutter contained in -. ties. f. 

Abwasserkliiruug. Fr. l‘at. Jfi4.3ft2, March .ft. IfiOfi. 
Seb Eng. Pat. 590S of 1900 ; this .1.. J90B, 711. ~T. F. B. 

{ 0 .) -DlSINFEUrANTS. 

Krbnou Patent. 

IHsinfpchon hy mmyis of a netv gaseous mijritire ; Process 

and apparatus ft>r -, an/l for the destruction of para- 

sites and vermin, (i. (Jauthier Fr. Pat. 3H4.080, 
Jan. 23. 1900. 

A MIXTURE of powdered sulphur, potassium nitrate, wood 
charcoal, sodium plienolat^e. trioxymethvlcne, and formal¬ 
dehyde solution IS heated in a metal cliamhor. The gas 
prcMluoiwl is forewJ by moans of a pump through a cooling 
vessel and a filter, and is discharged into the room to be 
disinfected. &c. Pipes are provided by means of which 
the gas may be pumfHid hack again from the room to the 
heating chain her. and maintained in continuous circulation 
until the charge of materials in the chamber is e.Thaiisted. 

-W. P. S. 

(•epman Patent. 

Weeds in corn-fields ; Proc.ess for destroying -. F. 

(tiiichard. tJor. Pat. 107,.ft29, Feb. II. 1903. 

Foil destroying weeds in corn-fields, tlie patentee claims 
the use of ferrous sulphate, wliich is oonvertiHl into an 
extremely light powder containing about one molecule 
of wat^^^ of crystallisation by carefully heating it in a 
current of air. By means of a spraying apparatus, ftO 
kilos, of this powder (;an l>e distnlmbnl over 1 hectare of 
land. --A. S. 


XIX.—PAPER, PASTEBOARD, &e. 

{OotUinued from page 8fift.) 

Paper : Ttelerminatxon of ike hardness of the siting of -_. 

U Kollmann. (>entr. oest -ung. Papieriudi.; Papior- 
Zeit. 1900, 31, 2714. 

For the determination of the hardness of the kiy.ing of 
paper, the author recommends two solutions: (a) a 1 per 
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Mni. solution of caustic soda, and (?>) a solution of 0*5 
gtm. of phenolphthaloin to 10 c.c. of alcoliol, 1 c.c of Ibis 
being tlien <lilutod to 40 c.ii. by water. A square piece of 
the fmlwr is pinned u<tom» a wooden frame, and a tlroj) of 
the diluted plionolplithab'in solution is ]»laced \i}>on it by 
means of a glass rod 'Hui frame is then turnod over, ainl 
a dro]» of the caustic soda solution ih placiwl on the other 
aule of the papier, exactly over the plienolphthalein At 
the instant of drojiping the caustic soda, on the jiaper, 
a stop-watch i» started, and the frame ih then again re¬ 
versed. When the red coloration first ap|H*arH. the watch 
in stop]ied. and the niimher of seconds which have clajised 
gives the fthsolule reNistanee of the size I he rchitivo 
fosiHtaiice is calculated hv tlivi<ling the abHolute value 
by the weight of the papiT in grinw. ]icr sq imdic- PaperH 
with an aoHolnte reHiHtaiice below 2t) are sott-siycd and 
unsuitulile for writing ; good writing pmiers should show 
an ahsoliito resistance of Hocouds —J. h. H- 

Wood pulp; Rragcnt for ddpctxng turchanical —— A. 
Berge XXIIT., page 012 

Enolisii Patents. 

Papers [MordatUeH\ for typewriting, ropylng, <f'C J. 

Hawke. New Barnet. Eng. Pat. 16.623, Ang. 16, 1005. 
In order to make the jiresM-i'opies of ty jiewnting and other 
fugitive inks more permamuit, the paper is impregnated 
with a salt of tin, such u» sfaiinouH ciiloride, in tiie propor¬ 
tion of 1 — 1-5 parts of Im salt to KMM) parts of paper, m 
tiift courHe of iimnufactnre.—J F B 

Paper-viakxng xfiarhines \CotUrol of drying]. C. Harrison, 
London. From L. P. Strickland, Brooklyn, U.S.A. 
Eng. Pat. 17,249. Aug. 25, 1965. 

This invention relates to a mechanism which is mljiisted 
on the last drying cybmlci of the paiscr machine, m oidoi 
to regulate the dryness of the woh of paper. The ultai’li- 
meut consists of a tension roller. whi<-h is connected with 
ft ^eve^slhh^ trunsniissicm im-ehaiiiHin hv means of a roek- 
fthafi. levers, }Mmdiilum and sjuir-whecila. When th«' weh 
is passing away at the correct degree ot dryness, the tension 
roller IS adjusted h(» that the xwiululum carrying the 
spur-wheels is out of gear When the web becomes either 
too damp or too <lry, the pressure on the tension roller is 
either relaxed or inoreasetl, and the |M*iidulum swings 
either to the right or left, throwing the spur-wheeU into 
gear With a iiieelianmm which supplies eitlier more or less 
ateam to the drying cyliiiderfi.—.J. F. B. 

[(’'tirdl^ourd, if-r-T Substances ; liendering -now- 

conducixve., uKtierproof, and acid-vroof. H. D. Haigh, 
P. Wheeler, and W. Aiqdevard. all of Sheffield. Eng. 
Pat. lHt)4. Jan 24, 1906.“ 

CAnnvoAKii. jiajKir, or other suitable porous material, or 
articles mode therefrom, are treatf'd in a closed vessel, 
under the exhaust action of an air-pump, with a hot 
solution of 3 parts of asphaltum or bitumen and 1 part of 
resin.—J. F. il 

Parehvirnt paper ; Manufaeture. of -. O. Saidiseu- 

roder, Barmen-Untorbarmcii. (ierniany. Kng. Pat. 
6123, March 13, IWMk Under Int. Oinv.. Juno 5. 1905. 
Fr. Pat. 362,463 of UK )6 ; this J., 1906, 712.—T. F. B. 

Unite r> States Patent. 

Paper; Grease- and rnoxsture-proof -. A Worn- 

gaertner. Assignor to the National Biscuit Co., C'hicago, 
111. U.S Pat. 828,004, Aug. 7, 1906. 

Tub pajier is prepared by soaking it in a solution containing 
casein, sulphurous acid, ammonia, and a fluoride or free 
hydrofluoric acid. The impregnated pap«*r is then coated 
on one side with a film of paraffin.—W. P. S. 

French Patents. 

War suhshtute to he used in the produclion of coloured 

papers ; Manu/aciure of -. F. M. Winter. Fr. Pat. 

364,069. March 13, 1906. XII., page 894. 


CeUuloid, horn, dec. ; Decoralion of - teith metallic 

deposits of gold, silver, dfC. L. vSchwob and 0. H. 
Dilotte. Ft. Pat. 364,569, March 24, 1906. 

Articles of celluloid or horn are coated with a deposit of 
silver by a special method (Fr. Pat. 359,001 : this J.. 1906, 
323), then the space on which the design is to appear is 
covered with a protective varnish, and the excess of 
silver is removed by means of an acid. The varnish is 
nowromoved by a solvent, and the details of thedesignare 
oxeeuttNl in repousse work. The portions of the aesicn 
which arc not to be giblod arc aeain covered with varnish, 
ami gold is deposited cleetrolvtically on the eipose^jJ 
surfaces of silver, ami the varnisli is again roninved. If a 
jKirtion of ihe silver is to be “ oxidised,’* the remainder is 
eovored with varnish, ami the articles are immersed in a 
bath of ammonium sulphide.—,1. F. B. 

CcUvloid , il/un«/ac/urc of malertals resemhling ——. 

C. Claesscn. Fr. Pat. 364.<K)4. March 26, 1906. 

In the manufacture of »ui>stane.cs rosembliug celluloid, 
either the wliolc or a part of the camphor usually emnloyefl 
IS replaced by (^onijiounds belonging to the group of tetra* 
substituted lireas, in wliich all the hydrogen atoms of the 
amino groups are reyilaced by organic radicals.—J. F B. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

{ColUinueA from page 867.) 

Ergot alkaloids. G. Barger and F. H. Uair. lintish 
Association (Section B), York, 1906. Chein. News, 
1906, 94, 89. 

As a ro.sult of analyses and molecular weight determina¬ 
tions, the authors give C 08 HJ 2 O 4 N 4 as the formula for the 
orystalline ergotinino. No crystalline derivatives could 
he obtained. It contains no phenolic or methoxy- 
groups. From the mother-liquors an amorphous alkaloid 
was obtainod 111 a .state of purity, for which the authors 
suggest the tiatiu- ergotoxine. It forms crystalline salts with 
oxalic, tartaric, and phosphoric acids, and probably con¬ 
tains a jihenoho hydroxyl. The analytical data point to a 
formula differing but slightly from that of crgotinme 
Ergotoxine produces, m doses of a few mgrms., all the 
typical effect.s of ergot. It is probable that ergotoxine 
is the one essential active pnneiiue, whilst pure crystalime 
ergotmine is physiologically almost inatdive.—F. Shdn. 

(Joluviho rout; Alkaloids of -. E. Giinzel. Arch. 

Pharm., 1900, 244 , 267—269. 

I'lfE Columbo root {Jaleorrkiza palmata) was ground and 
extracted with alcohol. The alcoholic extract was taken 
up with water, and shaken out with ether, to remove the 
oolumbin The aqueous portion was treated with potas¬ 
sium iodide. The precipitate was boiled with alcohol, 
leaving liehind the iodide of a base, oolumbaminc. From 
the alcohol there was obtained the iodide of another base, 
melting at 210*^ C., and designated as alkaloid B.” 
From alcohol, columbamme iodide can be crystallised in 
orange-coloured needles, with a bitter taste and strong 
tinctorial properties. The iodide melts at 224'^ C. it 
contains anparentlv four methoxyl groups. If the iodide 
lie digested with silver chloride, oolumbamine chloride is 
obtained, which crystallises from water in two forms, 
tnz y dark brown columns, uontaining 4 mols. of water, 
and melting at 184''* C., and yellow needles, melting at i94‘’C. 
Analyses of air-dnod and anhydrous sjiecimeiis of the 
chloride point to CsiHesNO^Cl as the formula. An acid 
sulphate was obtained by treating columbamino iodide 
with silver sulphate. This crystallises from alcohol m 
yellow tablets, melting at 220”—222” C. On treating an 
aminoniftcal solution of the iodide with ammonium sul¬ 
phide, ft pentaaulphide was formed, melting at 139° C. 
The iodide when reduced with zinc and sulpburic acid 
yields tetrahydrooolumbamine, C 2 iH^sN<)g. This 
crystallises tronr methyl alcohol in white transparent 
leaflets, malting at 142° 0. ‘ The base oonteins four 
methoxyl groups and a free phenolic hydroxyl. Hie 
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? old salt melts at 20P C., and the platinum salt at 228^ C. 

nlumbamino acid sulphate was reduced elertrolytically. 
(See also Gadamer, this J.. 1902, 1294.)—F. Shdn. 

Ephedrine and pteudoeph&drine. H. Emdo. Arch. 

Pharm., 1900, 244 , 24l~26fi. 

By means of orystallograpliic measurements and deter- 
niinatious of the optica! rotation, the author proves the 
identity of natural pseudoephedriiie and that prepared 
from ephedrine. Ephedrine and pseudoephedrine when 
treated with methyl iodide •give methyl derivatives 
which are not identical. On prolonged hoUing. methyl- 
pseudoephedrine methyl hydroxide deconf^ioHes into 
trimothylamine and an alcohol, CgH^tOH, boiling at 
19T’-- 199® C., and laomone with cinnamic alcohol. A 
similar alcohol can l>e obtained from ephedrine Methyl- 
ephedrine methyl iodide treated with moist silver oxide 
yields methylepliedrine. 1’he gol<l salt, 
ON.HCl.AuCU, melteil at 12()® C., and the platinum 
lioublo salt. (li,HCl) 2 pt€l 4 . decomposed at 198“ C. The 
alcohol obtained by the decoimiosition o{ dimethyl- 
ephedrine hydroxide boils at 214® 0.. and a|mears to lie 
identioal witliff-phenylallyl alcohol, C^Hft.CHlOn ).CH:CH£. 
The author considers that the difference between 
ofiliednne and pseudoephednue is dm' to tho hydroxyl 
•grouping boing attachea to different carbon atoms. I'he 
lullowing formula is suggested for ephedrine: C^Hj. 
€il(0H):011(NH.CH3).CHs (See this J.. 1906, 000.) 

—F. Shpn. 


Essential o\lFormntton and dxatrihitiion of • — in a 
jtere7inial plant. Uoure-lhirtrand, His. Wiss. u. in«l. 
lier. von Roure-lkTtrand, fils. 1900, 3, [2J. 6 —19. 
Chom. Ckintr., 1900, 2, 5.33. 

Thb fontialiun and distribution of tho essential oil in tho 
wormwood (absinthe) plant, Artencesta ahstnthivm, was 
investigated, tho plants boing examined at four different 
stages: (1) in ,tho first year, a consitlerablo time before 
ffowonng ; (2) at the hegiiimrig of flowenng ; (3) towards 
the end of flowering ; and (4) at the end of tho ffoweriiig 
period. The i*e8ults are set out in tabular form. They 
show that up to the beginning of tho flowering period, 
there is a vigorous formation of ossoiitial oil, but inimedi- 
ab'ly the Howors have fulfilled ihoir funotioii. a considerable 
i|uantity of oil is foiimi to have disapfioared, being oon- 
«umod in the proce8.s of fertilisation. There is thus a 
loss of esMonfial oil if the crop be gathered only after the 
fertilisation of the flowers. Towards tho end of the period 
of growth of the plant, the quantity of oil inoreases again 
to some extent, but this is due to t^ie formation of young 
shoots, and does not affect the loss of essential oil men- 
tione<l. In young wormwood shrubs the routs, as a rule, 
eontaiu no essential oil. and the stems only very little, 
the main quantity being oontained in the leaves. Later, 
at the beginning of the flowering period, the oil makes its 
ap]>oaranoe in the root, wherein its quantity then incr^ses 
up to the end. the loss of oil during the fertilisation of 
the flowers being borne by the steins, leaves, and flowers. 


most abundantly in the oil from the leaves, whilst 
the oil from the stems oontains only traces of it. 
With the approach of the flowering period, the estera 
aocumulate, chiefly in the roots, whilst simultaneously, 
a considerable quantity of thujone makes its appear¬ 
ance. At this stage, the total increase in weight of the 
I essential oil is greater than thatof the thujoi. Theconsump* 
I tion of essential oil during the fertilisation of the blossoms 
priM'ceds in the flowers themselves. Although the con¬ 
sumption of terpenic cotniKuinds during this stage is 
chiefty at the expense of tne thujol, the weight of this 
easily soluble constituent in the blossoms increases, 
nutwithstaiiding a slight decrease in tho total quantity 
of oil. Tt IS probable that a relatively easily soluble 
mixture of terpenic compounds migrates from the leaves 
to the blossoms, w'bero oertain of the compounds are con¬ 
sumed so rapidly iluring tlie fertilisation period, that a 
loss of essential oil takes place; notwithstanding the 
inllow from the loaves. After tho completion of tho fertili- 
\ salion period, fresh quantities of oil are form^ in the 
i young shoots, whilst tho quantity of oil in the blossoms 
1 continually decreases.—S. 


j Essential oils ; Contribution lo the studp of -. Roure- 

I Bertrand, fils. Wish. u. ind. Her. von Roiire-Bertrand, 
fils, 190H. 8 [2j. 35-40. Chem. Oentr., 1900, 2, 534— 

I 535. 

! 

I HorwM'owi oil .—Three speoimens of oil 

j were examined, two, distilled respectively in 1900 (I.) 

1 and UM)5 (H.), from wild wormwood (from the mountains 
I near Caussols, Maritime Al|>s), and one (111.) from a 
j plant cultivated at Grasse. The figures given in the 
I following table relate to the oil separated dirf;^otly from the 
i aqueous distillate; — 



I- 1 
_ 1 

; Per cent. | 

u. j 

m. 

Per cent, j 

1 Per cent. 

Kstern . 

! 0-0 

6-5 

3f>-e 

Coiiiluneil alcohol . 

7-0 * 


27*9 

Prei' alcohol . ' 

71*6 1 

7S-S 


Thujone .j 

1 a-4 

3-0 

! 7*S 

i 


These oils thus contain relatively loss thujone hut much 
more thujol than those obtained from America and from 
the neighbourhood of Paris. 

Verbena oil .—The oil from plants of Ferfteno triphylla 
L., cultivated at Grasse, was examined. The esters and 
alcohols were determimHl in a sample of the oil which had 
been freed from citral by shaking with a dilute solution of 
sodium sulphite and sodium bicarbonate. The following 
results were obtained. 1. representing the oil from the 
loaves, and II., that from tne blossoms:—- 


—A. S. 

Terpenic compounds ; Qradual distribution of - 

between the dtffereni organs of a perennial plant. Houre- 
Bertrand, fils. Wiss. u. ind. Ber. von Rouro-Bert- 
rand, fils, 1906. 8, (2], 19—35. Chem. Centr.. 1906, 
2. 534. 

ExAMiWATiOK of the essential oil from different organs 
of the w’ormwood shrub at different fieriods of growth 
(see preceding abstract) gave the following resiilts;— 
Essential oil is found in the plant a long time liefore the 
appearance of the first flowers ; this oil contains only traces 
of thujone, and the oil from the stems is less soluble than 
that from the leaves. The oil contained in the first 
blossoms immediately after their appearance is loss 
soluble than the oil from the leaves, but this relation does 
not hold at a later period. The essential oil from the 
roots contains the largest proportion of esters, after 
which follow, in the order given, the ml from the stems, 
from the blossonu^ and from the leaves. No considerable 
differences with respeot to the content of free thujol were 
observed. Thujone, which is less soluble, U present 



j 

I 

1 

II. 


Recanted 
on , 

Extracted 
' oil. 

1 ToUl 

1 

{ Total 
oil. 

YihM. per cent, of 
the frciih pUut.. 



0-196 

0-122 

. . 

—18* Sir 

—3*28' 

—14* ir 

—8* 84* 

Esters, per cent. .. 

1 3-4 

3-6 

3-6 

3-2 

Combined alcohol, 
pur cent. 

2-7 

1 2'8 

2*8 

2-6 

Pree alcohol, per 
cent . 

13-e 

24-B 

1S-6 

13-8 

Citral. per cent ... 

32-5 

48*S 

S6*4 

29-S 


The roots yielded 0*014 jper cent., and the stems 0*007 per 
cent, of oil inolucfing that f **^alned by extraction of the 
aqueous distillate. 

Clary oU .—Two specimens of oil extracted from the 
aoueous distillate obtained from the clary plant, Salvia 
selarm, L., (from the neighbourhood of Grasse), by distil- 
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lation with steam, wore exammoil with the following 
results : — 


(ah, .I 

fo|„ after Hapotiittrntjon . I 

8p. KT at (’ t 

SaponiHration value.i 

a« linalyl iieetalv. per <-enl . i 
HaporiiflfHtion value afU-r acetvlatioii ; 
Free alrohol*. aa t «<>. per efut | 

Total alroliols, per cvnt . . . , 


10(»4. 


-‘if)’ 54' 
— 0 ° 10 ' 
n-»:J0 

12:M! 

4;m 

147-7 

7'fl 

41-5 





0 - 00(1 


7:O.J 

25-7 

114-7 

12-4 

U2-fi 


—A. S. 


OUoof rose. E.J.Parry. Chcm. and Drug., 190(5,69. 230. 

Thk author atates that adulteration of otto of roMO i.h 
now’ praotiMod to a greater extent than at any tune since 
the product lias been regularly Hubmittod to clu'inical 
analysis. (.>t1o of rose distilled in vanio contains a largo 
amount of phenyl-ethvl alcohol, and is also Hlmornial 
in other roHinu-ts, and this has led to the .sah; of ]>rodiictH. 
largely adulti'rated with geriiniol and otlior Hubstanc.es, 
as otto of rose “ distilled by a special procc^H.‘’ The 
author states that purt^ otto of rose distilleil in thi‘ normal 
Bulgarian fashion, never has a speciHo gravity over : 
the figure usually falls between the liimts, 0’850 and 
0*H.')3 at C.. and all spoeiiuenH having high H|)ecifie 
cavity, but not containing phenybethyl alcohol, should 
bo rejected.—A S. 

Ether; Jiectificntwn of -. P. (iuigues. J. Pharin. 

Chim., 1900, 24, 204. 


Etiirr containing a small percjontagc of alcohol may be 
purified by distilling with about 0*5 jicr cent, of colophony, 
which returns the alcoluil, so that the last fractions of tlu; 
diKtillateniaintainasp.gr. of O-720. The method affords 
an economical means of obtaining absolute ether, but is 
only anpUcable to a product containing no other impunty 
than alcohol.—J. O. B. 


Acelic anhydride.; i^tahility of aqueous and (dcoholic solu¬ 
tions of -. A. and L. Lumiore and H. Barbier. Bull. 

8oc. Chim., 1906, 36, 625 - 620. 


Bismuth salts ; Formation of —^ by means of bismuth 
nitrate-rnnnnilof solution. 1j. Vanmo and F. Hartl. 
J. prakt. Chem., 1906. 74. 142—162. 

MoLKniTT.Aft projufriions of crystalline bismuth nitratcr 
and maniutol are ground together, and the mass dissolved 
in water. If acetone be added a hard crvhtalbne substance 
IS produced, having the comjiosition, 0411^40,i,2Bi(N()..|)a. 
By a similar reaction, the compound. C(jllj4(>ft.Bi(NOj,)3. 
can lie obtained from sorbitol and bismuth nitrafi^. If 
(lulcitol and bisinul/h nitrate bo ground together, the 
mass docs not tuitiroJy dissolve in water. On aililiiig 
anotono, a luisic bismuth-dulcitol cornpouiul is [iroduceil. 
CgHMftrt.BiO.NO^. Salts <»{ bismuth can b<' obtained bv 
mixing togi^tlier, m snlution, moU*cul«r proportions of the 
bismuth mannitol enmjmund and the required acid or 
its sodium salt The following were jirep.irod. BismutU 
Halicyhi-tc, Bi(l’nlLOH (H)0)^,2Hf»0 Bismuth cam* 
jihorate, B»3(<.’«ll,4(('0()).,!^,(’^H,4(tU)OH)... Bismuth 
phthalato. Bi[C„ll4(C0(>H)(00())la. Bisinuth citrate, 
BiCflHgO,. BiHiMuth benzoate Bi((V,Hf,f!00);,. BismutU 
oxalate, 1112(0.204)3.11.20. Bmmiith nitrite,BitKNOo.JHgO. 
Bismuth hvpophosphife Bi( H.,PO.,);, jiismiith jihosphite 
Bi2(flP03);).3H2[b BiHinnth phosphate. BiP( ). 

Bismuth borate. ltiB03 2H..0 Bismutb foiT(Hiyani<le, 
Bi4[Fe(ON)6L.2K4Fe{<’N),.- F Siidn. 

Thchainc : Jiearhims of -. Ueiehard. XXTTI, 

page 912 

JCnulisu Patkn’ps. 

Seaweed; Manufaeiurc of produet .h from —. 'Plv*^ 

British Algin (b. and Ingham, Holywell, Flint. Kng. 

Pat. 25.18". Doc 5. 190.5 

C1-.4IM IS made for a method of prcjianng soluble dou ble 
salts of alginie a«u(l, sufficiently j)uro for ieehmoal pu^poH4^s, 
by neutralising the extract from the seaweed, and adding 
a .soluble salt of a metal (e g /me. alumhmim, ii’oo. 
cadmium, copper, Ac,), the alginate of whv’h is insoluble 
m sulVieient (pmritity to precipitate tlie whole of the 
alginie acid, separating the insoluble coni[»oiiiul, ami dis¬ 
solving it in a solution of an alkali hydroxide or (.'arbouate 
Or, a solution of a soluble alginate ie g of )>otasaium. 
sodium, ammonium, or inaguosium> may lxi treaU'il with 
a soluble salt of zme, aluminium. &,c.. and caiistu* alkali 
or alkali carbonate added to bring tlu> preeipitaled mass 
into solution.—C. A. M. 


Thk authors have previously shown that acetic anhvdnde 
can lie dissolvctl in water without hydrolysing completely ; 
12 parts of the anhydride dissolve in HHJ parts of cold 
water on merely shaliing. Two solntions of aectic anhy¬ 
dride were made up, the strengths being 5 and 10 jx^r cent, 
respectively. At intervals of 10 minutes 10 <’.c. were 
witmirawn. shaken with aniline, nnd the free acetic acid 
titrated. The following table shows some of the resiiHs, 
the figures giving the percentage of acetic anhydriilo 
hydrolysed. 
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Two sohitions of ot^etio anhydride 111 alcohol were j)ro- 
pared, one equimolecular, the other containing 10 per cent, 
of tho anhvdnde. 10 c.c. wore removed at intervals 
of a day. and the free acid titratod. It was found necossiiry 
to dilute the solution freely with water, before the titratum. 
to secure accurate retnilts. At tho onrl of 30 davs. 9D6 
])er cent, of tho acetic anhydride was hydrolysed m the 
10 per cent, solution, while in the equimoleculur solution, 
96*6 per cent, wa* bydrolyaad.—F. Shdn. 


FornuUes; Prorrs.^ for the priulurtion of -. Xitnl- 

fabnk (i.m.b H., (Kq)enick, tjermany. Kng Pat 9008. 
April 14. 1906. Under Fiit. Cfuiv..* Apiil 1-5. 190.5 
In order to facilitate the (*omnicmiement of the action 
of carbon monoxide on alkiiH or alkaline.jMirth hvilroxides. 
u small quantity of w'liter is added, or of some substnm-e 
which will giuierate w'ater and heat whiui added to the 
hydroxide {e..g formic acid). Twelve to 1.5 kiUm, of water 
are adde.<i to 1000 kilos, of sodium hydroxide contame<l 
in a digost(w. and carbon monoxide is intnuiuced into tlir 
moss either during, or direetly after Ihi* addition of the 
water; the carbou monoxide is preferably heated, but 
care is neeessary that the temperature (»f the mass docs, 
not rise to the point at which sotlunn formate decomposes,. 
i.c., it should not rise much abovii 200* ('. —T. F. 11. 

Oryguinoline salts; Prore.-ti for the manufaefure of 

neutral -. F F. Fntzsche nnd L. Ostermann, 

Hamburg, (Wmnny Kng Pat. 11,725, May 19, 1906. 
Under Int. (-onv , dune 2. 1005, 

Nhptrai. salts of o-hvdroxyquiuoUne inav be obtained by 
mixing solutions of tiie quinoline derivative and tho aci^ 
in molecular proportions, ami in presence of only such 
quantity of the solvent (water, alcohol, or ether) tfiat th<‘ 
salt is precipitated directly, without evaporation. For 
example, tlu' neutral Hul}ihato is prepared by mixing 
together 10*6 parts of sulphuric acid (65*6* B ). 29 parts of 
o-hvdroxyqumolinc and 100 parts of 96 cent, alcohol, 
and allowing to stand until the salt has sonarated out; 
the sulphate thus obtained is u yoHow, cryatailine powder, 
of m.pt. 177*5° C. The phospiiate and aol^ of organic 
acids are obtained similarly.—T. F. B. 
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? old salt melts at 20P C., and the platinum salt at 228^ C. 

nlumbamino acid sulphate was reduced elertrolytically. 
(See also Gadamer, this J.. 1902, 1294.)—F. Shdn. 

Ephedrine and pteudoeph&drine. H. Emdo. Arch. 

Pharm., 1900, 244 , 24l~26fi. 

By means of orystallograpliic measurements and deter- 
niinatious of the optica! rotation, the author proves the 
identity of natural pseudoephedriiie and that prepared 
from ephedrine. Ephedrine and pseudoephedrine when 
treated with methyl iodide •give methyl derivatives 
which are not identical. On prolonged hoUing. methyl- 
pseudoephedrine methyl hydroxide deconf^ioHes into 
trimothylamine and an alcohol, CgH^tOH, boiling at 
19T’-- 199® C., and laomone with cinnamic alcohol. A 
similar alcohol can l>e obtained from ephedrine Methyl- 
ephedrine methyl iodide treated with moist silver oxide 
yields methylepliedrine. 1’he gol<l salt, 
ON.HCl.AuCU, melteil at 12()® C., and the platinum 
lioublo salt. (li,HCl) 2 pt€l 4 . decomposed at 198“ C. The 
alcohol obtained by the decoimiosition o{ dimethyl- 
ephedrine hydroxide boils at 214® 0.. and a|mears to lie 
identioal witliff-phenylallyl alcohol, C^Hft.CHlOn ).CH:CH£. 
The author considers that the difference between 
ofiliednne and pseudoephednue is dm' to tho hydroxyl 
•grouping boing attachea to different carbon atoms. I'he 
lullowing formula is suggested for ephedrine: C^Hj. 
€il(0H):011(NH.CH3).CHs (See this J.. 1906, 000.) 

—F. Shpn. 


Essential o\lFormntton and dxatrihitiion of • — in a 
jtere7inial plant. Uoure-lhirtrand, His. Wiss. u. in«l. 
lier. von Roure-lkTtrand, fils. 1900, 3, [2J. 6 —19. 
Chom. Ckintr., 1900, 2, 5.33. 

Thb fontialiun and distribution of tho essential oil in tho 
wormwood (absinthe) plant, Artencesta ahstnthivm, was 
investigated, tho plants boing examined at four different 
stages: (1) in ,tho first year, a consitlerablo time before 
ffowonng ; (2) at the hegiiimrig of flowenng ; (3) towards 
the end of flowering ; and (4) at the end of tho ffoweriiig 
period. The i*e8ults are set out in tabular form. They 
show that up to the beginning of tho flowering period, 
there is a vigorous formation of ossoiitial oil, but inimedi- 
ab'ly the Howors have fulfilled ihoir funotioii. a considerable 
i|uantity of oil is foiimi to have disapfioared, being oon- 
«umod in the proce8.s of fertilisation. There is thus a 
loss of esMonfial oil if the crop be gathered only after the 
fertilisation of the flowers. Towards tho end of the period 
of growth of the plant, the quantity of oil inoreases again 
to some extent, but this is due to t^ie formation of young 
shoots, and does not affect the loss of essential oil men- 
tione<l. In young wormwood shrubs the routs, as a rule, 
eontaiu no essential oil. and the stems only very little, 
the main quantity being oontained in the leaves. Later, 
at the beginning of the flowering period, the oil makes its 
ap]>oaranoe in the root, wherein its quantity then incr^ses 
up to the end. the loss of oil during the fertilisation of 
the flowers being borne by the steins, leaves, and flowers. 


most abundantly in the oil from the leaves, whilst 
the oil from the stems oontains only traces of it. 
With the approach of the flowering period, the estera 
aocumulate, chiefly in the roots, whilst simultaneously, 
a considerable quantity of thujone makes its appear¬ 
ance. At this stage, the total increase in weight of the 
I essential oil is greater than thatof the thujoi. Theconsump* 
I tion of essential oil during the fertilisation of the blossoms 
priM'ceds in the flowers themselves. Although the con¬ 
sumption of terpenic cotniKuinds during this stage is 
chiefty at the expense of tne thujol, the weight of this 
easily soluble constituent in the blossoms increases, 
nutwithstaiiding a slight decrease in tho total quantity 
of oil. Tt IS probable that a relatively easily soluble 
mixture of terpenic compounds migrates from the leaves 
to the blossoms, w'bero oertain of the compounds are con¬ 
sumed so rapidly iluring tlie fertilisation period, that a 
loss of essential oil takes place; notwithstanding the 
inllow from the loaves. After tho completion of tho fertili- 
\ salion period, fresh quantities of oil are form^ in the 
i young shoots, whilst tho quantity of oil in the blossoms 
1 continually decreases.—S. 


j Essential oils ; Contribution lo the studp of -. Roure- 

I Bertrand, fils. Wish. u. ind. Her. von Roiire-Bertrand, 
fils, 190H. 8 [2j. 35-40. Chem. Oentr., 1900, 2, 534— 

I 535. 

! 

I HorwM'owi oil .—Three speoimens of oil 

j were examined, two, distilled respectively in 1900 (I.) 

1 and UM)5 (H.), from wild wormwood (from the mountains 
I near Caussols, Maritime Al|>s), and one (111.) from a 
j plant cultivated at Grasse. The figures given in the 
I following table relate to the oil separated dirf;^otly from the 
i aqueous distillate; — 



I- 1 
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; Per cent. | 

u. j 

m. 

Per cent, j 

1 Per cent. 

Kstern . 

! 0-0 

6-5 

3f>-e 

Coiiiluneil alcohol . 

7-0 * 


27*9 

Prei' alcohol . ' 

71*6 1 

7S-S 


Thujone .j 

1 a-4 

3-0 

! 7*S 
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These oils thus contain relatively loss thujone hut much 
more thujol than those obtained from America and from 
the neighbourhood of Paris. 

Verbena oil .—The oil from plants of Ferfteno triphylla 
L., cultivated at Grasse, was examined. The esters and 
alcohols were determimHl in a sample of the oil which had 
been freed from citral by shaking with a dilute solution of 
sodium sulphite and sodium bicarbonate. The following 
results were obtained. 1. representing the oil from the 
loaves, and II., that from tne blossoms:—- 


—A. S. 

Terpenic compounds ; Qradual distribution of - 

between the dtffereni organs of a perennial plant. Houre- 
Bertrand, fils. Wiss. u. ind. Ber. von Rouro-Bert- 
rand, fils, 1906. 8, (2], 19—35. Chem. Centr.. 1906, 
2. 534. 

ExAMiWATiOK of the essential oil from different organs 
of the w’ormwood shrub at different fieriods of growth 
(see preceding abstract) gave the following resiilts;— 
Essential oil is found in the plant a long time liefore the 
appearance of the first flowers ; this oil contains only traces 
of thujone, and the oil from the stems is less soluble than 
that from the leaves. The oil contained in the first 
blossoms immediately after their appearance is loss 
soluble than the oil from the leaves, but this relation does 
not hold at a later period. The essential oil from the 
roots contains the largest proportion of esters, after 
which follow, in the order given, the ml from the stems, 
from the blossonu^ and from the leaves. No considerable 
differences with respeot to the content of free thujol were 
observed. Thujone, which is less soluble, U present 
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1 3-4 

3-6 

3-6 
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2-7 

1 2'8 

2*8 
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13-e 

24-B 

1S-6 

13-8 

Citral. per cent ... 

32-5 

48*S 
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The roots yielded 0*014 jper cent., and the stems 0*007 per 
cent, of oil inolucfing that f **^alned by extraction of the 
aqueous distillate. 

Clary oU .—Two specimens of oil extracted from the 
aoueous distillate obtained from the clary plant, Salvia 
selarm, L., (from the neighbourhood of Grasse), by distil- 













910 


csopt 20 . i 0 oe. 


Cl. XXI.—photographic MATERIALS, &c. Cl. XXIl_EXPLOSIVES. &c. 


formula R|K 2 C(OH)CH 2 X, where X h a halogen 
atoni ; the arnino-aloohols are of value in that 
their benzoyl ilerivativoH poasens local aniestliotic 
projH'rtioH ; the procosa of preparation above given i« 
atated to Ik» inipoiwiblo tochnicallv, owing to tlie difficulty 
of preparing tin* necessary halohydrins.- 1’. F. Jh 

Aminoa/i^yl , Prorr.-*.^ for pTi'pnriiKj -. J i>. 

Riedel, Akl -Ces. Or. Pat. 1«».7K7, Oct 8, 1903. 

By ucidylation of the annno-alcoholfi descrilM*d in (ier. 
Pats. 109,74(1 and 109,Hl5h <‘ontaining a tiwtiarv a iTuno- 
group,^ aininoulkyl esters of the composition KiRaCCOK). 
CH 2 .Nli 3 K 4 arc obtained, R being an aculyl gr{nij), 
Ri and 1{2 aryl or alkyl, and Jbj and alkyl radicals ; 
all these est^crs ure stated to poM.scss the ]>ropertv of pro- 
ilueing powerful and permanent amesthesia ; their Hultn 
are soluble in water It thus appears that the acidvl 
tlerivalives of tlie majority of amino-alcohols protluco 
an»>Bthesia. not excepting (hose which do not contain the 
piperidine niu-leus. This profiertv is possessed in the 
highest <iegree by tlie esters m which the alcohol group is a 
tertiary one and the nmino-group is m close proximitv 
to the alcohol group.—T. F. li. 

AmMio-aleukolii , ProccH-i for pre/wnag -. J. T) 

Riedel, Akt.-tJes. tier Pat. 109,819, Oct. 8, 190.3. 

Amtno-uIcoIioIs of the same composition as that given in 
(Jer. Pat. 109.740 (above), save that R^ is an albyl radical, 
are obtained by the action of organomagnesnim halides 
on aininoaeetonc or the esters of ammo-acids containing a 
tertiary amino-gronp ; the nrocess is stated to give practi¬ 
cally theoretical yields. 'I'ne following is an example of 
the various stages of the reaction' — (’HsMgl-fCHs.t-'O 
< H 2 -.V(('H;j) 2 (CJIa)oC((^MgI)(Tl« N(('H,t)o : on adding 
water, this is decomposed into Mgf(()H) and (CH,)oC(OH) 
(W 2 .N(CH 3 ) 2 .-T. F, It ' 3;. ^ ; 


■ Suprarenal' glands ; Proress for prewring nfahle solutions 

of the active principle of -. W. vStraub. (ier. }*at. 

109.440, May 20 , 1994. 

The only known method of jircparing stahlc solutions of 
(he active jmnciple of the suprarenal gland has been bv 
the use of its hydrochloride in presence of free hydro¬ 
chloric acid ; it is now found that stable solutions can 
also be obtained by the use of aldehyde- or ketone-alkali 
bisulphite compounds, with or withoul addition of ooioiine. 

—T. F. B. 


XXI.—PHOTOGRAPHIC MATERIAJLB AND 
PROCESSES. 

I {Continued from page 867.) 

Silicic acid eniulaions ,* ExjH'.rimcnts wUh -. K. 

fcichaiim and E. Schloemann. Z. wiasen. Phot. ; Brit. 
J. Phot., 1906, 63. 687—688. 

A siLK’ic acid ennilsion was-pre^iared by adding a solution 
of silicic acid (puriJied by dialysis) containing potassium 
bromide to a solution of silicic acid containing silver 
nitrate, liltcrmg off the cuarse-grained silver bromide, 
and coating on jiintes ; the dried films were found to 
separate partially from flic glass, so wet films were employed 
for the experiments ; (he sjieed of the emulsion was 
found to be very much smaller than (hat of a “trans¬ 
parency plate, as nu^asured in a tube sensitometer. 
i.olarisation was very marked on over-exposed films, 
thus Bhowing that it is not due io “tanning'’ of the 
vehicle of the emulsion, but to some inoditii'stion of the 
silver salt, Further, it was found that the plates, fixed 
immedintely after exposure, could he afterwards developed; 
secondary develojmient was also found to take place after 
the nx’‘d plates had lK*en treated with mtric acid (ap. 
gr. 1 J) for one hour, tlie density lieing less in the plates 
treated wuth acid. I’he iiortioii of the latent image 
stable to thiosulphate and nitric acid has frequently 
been asonlHMi to an organic compound, but from lh(^ above 
I ex|Kiriments it apjn'ars that Fder’s view is the correct one, 
t’i 2 ., that the latent image consists partly of a silver suh- 
bromide stable to thiosulphate and to nitric acid - T. F. B 

Emulsion of silver crythrosinnte . A juinchromatir _ 

L lfh)6. 


j An emulsion coutnming silver ervthrosuia(.e in place of a 
j silver halule was prepartal by slowly adding silver nitruti' 
solution to a mixture of gelatin and excess of erytlirosm, 
and subjuajuently digesting for 40 minutes at i60° F. ; 
after furthfw addition of gelatin, the mixture ih allowed to set 
and washeil, and digested again for 30 minutes It proved 
to be exceedingly alow, but gave a strong black image with 
ordinary atkalmo devehqierH, without fogging. It also 
proved t«) }»c almost panchromatic, giving'approximatelv 
equal densities on exposure behind the three • colour 
; screens,—T. F. R. 


THelhyUwtlyldirlhylamidf ; Proemg fnr preparing -. 

Kalle tind Co, (Jer Pat. 108,4.11, Aug, 19, 1904, 

t)mTHYi,ACETYi,riiKTnyi,aMii)E IS obtained by the action 
■ of diethylaoetyl chloride on dicthylaiiimi.; it is of medicinal 
value, anioiig its properties being that of raising the 
teniiKirature of the blood, a projs'rty not poasesaed hy 
, diethylaoetylmonoethylainide. —T. F. ff. 

i -Etiiyl-Z.T.dimeihyljranihine and the alkult galtr of benzoic, 
acid or Hcdicylir. ac.id ; Procegg for pre/niring eagily 

soluble double aallg from -. J. 1). Riedel. Akt.-Ges 

Uy. Pat. 170,302, Sept, 29, 1904 

AQUBOua aniutiuna of equiniolecular parla of 1-clhyI- 
■.■).7-diniethylianthine and an alkali aalt of lieuzoie acid 
or salicylic acid are mixed together, and the double ault 
which forma la laolated, either by evaporation to dryneas, 
or liy precipitation from ita aqueoua solution with aleohoi 
• or ni'etonc. The nroducts are ativted to lie eaailv soluble 
in water, and without the bitter taste possessed hy the 
.corresponding salts from 1.3.7-triinethvUanthine. 

—T. F. If. 


Pedueing agent for photographic negaliveg; Product 

congtituting a -, and meihod of using it. H K. 

Smith. Fr. Pat. 3«4„53l, March 24, 1908. Under 
Int, tonv., .March 24, 1901. 

Sbe Eng. Pat. 0276 of 1905 ; this ,J.. 190.1, 751.—T. F. H 


XXIL-EXPLOSIVES, MATCHES, &o. 

(Continued from page 868.) 

Eholisb Patents. 

Jixphginea : Inipls. in -. C. E. Riohel, Hamburg 

Itiig. Pat, 1259, March 3, 1906. 

To increase the power of reaiatanee of explosives to shock 
and disintegration, they are covered with elastic falmc 
of the stockinette kind, and coated over with lac, varnish 
or the like.—C. S. ’ 


Unitku States Patent- 

BxjJoaive. L. Barthelemy, Paris. U.S. Pat. 829 862 
Aug. 21, 1900. 

See Ft. Pat. 351,289 of 1906 ; this J., 1006, 868.—T. F. B. 
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Fbbnch Patbnts. 

CeU'tdoae.; Nitration of - 6y acids concentrated by 

electricity. G. C. de BrialUes. Fr. Pat. 394,340, 
Jan. 25, 1900. 

The mixture of sulphuric and nitric acids used for the 
nitration of cellulose becomes diluted by the water sep¬ 
arated from the cellulose as a result of the nitration. This 
water is eliminated from the acids by eletitrolysis, under 
an electrical pressure of 3—4 volts. The electrodes ore 
made of platinum or gilded-jilatmum wire, and the 
evolution of the hydrogen i8*aR8iHt(?d by the application 
of a vacuum. An apparatus is dcscrilied, in which the 
nitration of the cellulose and the decomposition of the 
water can be effected in the same vessel, tiie latU^r lautig 
divided by a |wrforated plate into two cbamls'rs, Itie upper 
ohamlier containing the cellulose and th<’ 1ow<t chamber 
the acids in the cniirHc of coneent ration. The gasi-s are 
colle<!t('d separately for use.—J. F. II 

CHorale explosive for mines. S. Lnszczvnski. Fr. Pat. 
303.019, Feb. 5. 1000 ‘ 

Ci.ATM is made for an exphisivo (jonsistmg of iMdroleum 
(kerosene) with the theoretical quantity of sodium or potas¬ 
sium chlorate. The mixture requires O-h grin, of ful¬ 
minate to cause detonation, and when exploded in a 
Trauzl load cvlinder it gives an expansion equal to two- | 
thirds that of dynamite containing 75 jwr cent, of nitro¬ 
glycerin.- B. .1. S. 

Explosive ; Flameless -, for guns ; C. Duttenhofer. 

Fr. Pat. 394,413, March 10. 1009. 

T?ii>1ffbrbnt Ixidies such as vaHclme an«l camphi>T when 
introduced mto propellants, cause a lowering of the temper¬ 
ature of explosion, and hence prevent tlie formatitm of a 
dame. With explosives having a very high teuijierature 
of explosion, such as nitroglycerin and nitrooellulosi-, 
the miantity of vaseline required w«iuld be so large as to 
intormre with*the ballisthis of the powder In this case, 
it is found advisable to introduce in addition a small 
quantity of an alkali carbonate, I—2 per cent., with 5 
per emit, of vaseline. The resulting powder has. it is 
stated, improved keeping qualities —B. J. 8. 

Explosive, and apparatus for its praetieai use. W. Vonior. 

Fr. Pat. 364,461. March 21, IWMl. 

A NSW detonator, prepare<.l by passing am^tylene or ethy¬ 
lene through an ammoniacal solution of inenmry nitrate, 
is claimed for use in cap compositions. It is used in 
admixtnn* with potassium chlorate and sulphur, or with 
aluminium, mereury fulminate, and potassium chlorate, 
owing to the fact that when used alone, the explosion is 
very Wal in character. Detailed drawings arc given of the 
arrangements most suitable for the practical application 
of this explosive in caps.—B. J. S. 

XXIIL—ANALYTICAL CHEMISTRY. 

{Continued from page 870.) 

AJ^PARATUE, dc. 

United Statbs Patent. 

Crucibles ; Method of protecting -. R. A. McDonald. 

Pittobmg, Pa. U.S. Pat. 828.954, Aug. 21. 1906. 
Obdinaby plumbago or carbon crucibles are protected 
by applying a film or coating of clay or other non-carbon- 
aoeous material to their inner surfaces.—W. H. V. 

INOROANW^QUANTITATirE. 

Silver ; The gulvanomeler as indicator tn the volumetric 

determination of -. M. Drapier. Bull. Soc. Cliim. 

Bolg., 1906. 20, 148—149. 

Tkb E-M.F, of a cell (load—silver nitrate solution—silver) 
rises as tho conoontration of the silver salt decreases by the 
addition of hydrobromic acid, and a well-marked maxi¬ 
mum is reached at the moment of complete precipitation. 


This indication of the end of the reaction is much sharuer 
and easier to observe than the exact moment when another 
drop of precipitant fails to produce further turbidity. 
The silver electrode should be electrolytioallv coated with 
silver dcpo-sited from a cyanide solution.—it. T. D. 

Zinc ; Titration of -, by the Schaffner process. In/lU' 

cnee of ammonia and nmnioniurn salts. A. Deckers. 
Hull. Soc. Chim. Belg., 1906, 20, 164-167. 

Ammonium salts in neutral or ammoniacal solution 
liccoinjioHe sodium sulphide with evolution of hydrogen 
sulphide. They react similarly on freshly precipitated 
ziiK' sulphide, tlie intensity of the reaction increasing with 
the concentration of free ammonia In the titration of 
zinc by sodium siil|>bide, therefore, not only must the assay 
and tiic known zinc solution contein equal amounte of 
ammonia and ammonium salts, but the amount of the 
latter must not be too considerable. —J. T. D. 

JlfaHj/aMcse ; Jtetermtnafion of small guanlilies of -, 

and a nem method of forvuUion of glycerose. N. Tarugi. 
(Jaz. Chim. Ital., 1906, 36 [IJ. 332—347. 

A I'ouiuiMBTATC method for thedotorriimationof manganese 
may be bascil on the fact that maugunoiis hydroxide is 
soluble in glyccru). and that the solution is oxidised by the 
air, or qiore rapidly by oxygen or sodium hypochlorite, 
with formiil.ion of a red coloration, the intensity of which 
dejiends upon the amount of riiaiiganeso ])resent. Five o.c. 
of a 1*1 per 100(> solution of manganese are treated with 
3 <-. 0 . of glycerol and 1 c.c. of a per oent. solution of 
sodium hydroxide, and then a slow current of oxy|;en is 
passed through for 16 miuuU'H, or lO c.c. of a solution of 
sodium hypochlorite containing 3 per cent, of available 
chlorine are added. The colour is matched by means of 
Htandards prepared in a similar manner from a 3*16 (Mir cent, 
solution of potassiuni {lermangauute. Iron and nickel 
have no inlluenoo on the reaction, and cobalt and copjier 
interfere only when the comientratioii of the manguiuMH" 

I IS less than I per 1(MM>. If sodium hypochlorite lie used, 
i it must not be too rich in available chlorine, otherwise the 
i smallest traces of cobalt will interfere with the test. 

! The author has also observed that glycoro! is converted 
! into glycerose by sodium hypochlorite in presence of a 
I <]ro() of a 1 (K^r It)^) solution of a cobalt salt. This is stated 
j to be due not to a catalytic action of the <-obalt salt, but to 
thi5 formation of an unstable jieroxide-like compound of 
j cobalt as an interinodiate prinluct. recogniaod by the 
i transient blue coloration produced. A similar formation of 
a (Wroxidised compound occurs even m absence of sodium 
hy()o<;h!orite with solutions of colialt salts of over 2 per 
cent, strength : in presence of such solutions the rod 
coloration of manganese salts with glycerol, caustic soda, 
and oxygen is not produced. I’he presence of copper 
salts in quantities of less than 1 per lik)0 has no influence 
on the manganese reaction. If chromium. oop(>er. and 
cohalt lie present, however, it is liest to heat the solution 
with ammonia and ammonium jiersulphate. when these 
metals remain in solution; the manganese precipitate 
can be filtered off. washed, dissolved in hydrochloric acid, 
and exaininod as described above.—A. 8. 

Oxidising substances [Potassium permanganate, potassium 

hichrotnuie] ; Determination of - - by meems of hydra- 

ztne sulphate. L. Medri. Gaz. Chim. Ital., 1906, SB [IJ, 
373—378. ^ 

Thb author is unable to confirm the statement of Rolierto 
and Roncali (this J.. 1904, 911), according to which 5 mols. 
of nitrogen are liberated for every 4 mols. of potassium 
permanganate, when the latter is heated with nydrazlno 
sulphate (see also Petersen, this J.. 1895, 772). Expri- 
ments m whitdi 5 per cent and 16*14 {)er 11)60 solutions 
of permanganate were added to excess of 3 per cent, 
hydrazine sulphate solution in presence of 10 and of ,5f) 
|)crcent. sulphuric acid, gave the following results: —By the 
action of potassium permanganate solution on hydrazine 
sulphate solution acidified with sulphuric acid, the hydra¬ 
zine IS not completely oxidised : nitrogen is evolved in 
accordance with the equation: 17N2H4,H2S04 + 130 = 
13H2O + 7(NH4)j8O4 + 10Ne*f lOHjSO*. m amount of 
sulphuric acid may be varied within wide limite, without 
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affecting the results. In absence of free sulphuric acid* 
the oxidation of the hydraxine suli^ato proceeds further, 
but not to the extent stated by Eoberto and- Ronceli 
(loc. et^.). The author states that hydrazine cannot be 
determined by means of wrmonganatc. nor vice versa. 
Potaasium bienroraate, on the other hand, oxidises hydra¬ 
zine completely (see Purgotti, Gaz. Chim. Ital., 2o [2]. 
569).—A. 8. 

Hydrogen j^roxide and ferrous salts and other reducing 

agtnls {Sodium nffrtVe] ,* Determination of -. W. E. 

Mathewaon and J. W. Calvin. Amer. (liem. J.. 1900, ' 
86 , 113—110. 

Thi solution of hydrogen peroxide is diluted with a known 
amount of water,* so that its strength is reduced to about 
0*2 N (0-3 per cent.). About 2 grms. of ferrous ammonium 
sulphate are weighed out, dissolved in a little water, and a 
few grms. of ammonium sulphate and some phosphoric 
acid added. A solution of titanium potassium sulphate, 
prepared bv fusing the dioxide with potassium hydrogen 
Bul^^ate. dissolving in cold dilute sulphuric acid, and 
filteHng, is then added as indicator, and the mixture 
titwvted with the hydrogen peroxide solution. The 
appearance of the deep yellow titanium trioxide marks the 
completion of the reaction. 

llie method may be employed for the determination of 
■odium nitrite, using a solution of hydrogen peroxide 
already standardised by this salt. To prevent loss of 
nitrous acid the approximate quantity of hydrogen 
peroxide, ascertained oy a rough preliminary titration, 
should be added before the indioatOT.—F. Souk. 

Phosphoric acid ; Causes of error in determining - in 

natural phosphates and basic slags by £As eilro- 
mechanioal*' method. £. Ouerrv and £. Toussaint. 
Bull. Soc. Chim. Belg., 1906, 20, *167—108. 

Tm citric acid method is always liable to error l^ough 
the oo'precipitation of ailioa where it is present, and in all 
accurate analyses the silica should be 6rst removed. The 
authors find, however, that the presence of ferric salta 
greatly retards the precipitation of silica, and for technical 
pvrpoM the following method gives sufficiently accurate 
results :—2*5 grms. of the substance are mixed with 100 c.o. 
of watw, SO c.c. of nitro-bydrochlorio acid are added, the 
liquid U boiled for half an hour, cooled, and made up 
to 250 c.o. To 25 o.c. of this solution are added 25 c.c. 
of solution of ferric chloride (4 grms. per litre), 50 o.c. of 
water, 80 c.o. of ammonium citrate solution (containing 10 
grms. of citric acid), and 15 c.c. of ammonia (0*910). 
This IS meohanioally agitated for half an hour, whilst 
50 0 . 0 . of magnesia mixture are added drop by drop 
The precipitate is allowed to settle for an hour, 
filtered off. the beaker rinsed with water containing 10 
per cent, of ammonia and 10 TOr cent, of the citrate 
■oiution, and the precipitate wasned once with this liquid 
and afterwards with <uiute ammonia as usual. 

As a general method of decomposition, the 'use of 
sulphuric acid is recommended, which expels hydrofiuohc 
acid, and renders the silica insoluble. The substanoe 
(2*5 grms.) is heated in a Jena Bask or a platinum basin 
with 10 0 . 0 . of concentrated sulphuric acid, shaking or 
•tirriag from time to time, till white fumes are evolved. 
Aftssr cooling, water is cautiously added to make the volume 
100 then 25 c.o. of nitro-hydrochloric acid, the liquid 
boiled for 10 minutes, cooled, made up to 250 c.c., and 
filtered through a dry filter. Of this solution 25 c.o. are 
taken. 5—10 c.o. of the ferric chloride solution are added, 
the liquid nearly neutralised by ammonia. 30 c.o. of citrate 
eolati<» and 15 o o.,of ammonJia added, and the phosphate 
rawoipitated by 25 c.o. of magmsMa nUxture added during 
half an hour wtule mechanical agitatum goes —J. T. D. 

ORQAmC^qUAUfATlVB. 

Tanning matters; QualUative ansdysis of -. M. 

Kierenstein. CSiem. -Zeit., (906, 90, 868. 

Not only quebraoho taimip, ae pgeviouely reported 
{see page w6), but idl t>yr«6ateohol tanning matters 
yield a precipitate diaaetMniane ohloritie, whereas 


no pyro^lol-tMtnin give, the nuKstion. The rewition 
i. oarri«d oat bv g^iUng to the cold Mlution of the taDobig 
drop oy drop, a oolotiott of fliaso- 

benrone chloride. The precipitate appear, at once. The 
solution of the reagent may be krot unchanged for months 
in a brown glass bottle,—A. G. u 

Wood mdp: Seagent for itteeting meehanital -. 

A. Berg«. Bull. Soc. Ohim. Belg., 190S. W, 11S8—ISB. 

The author recommends the following reagent for the detec¬ 
tion of mechanical wood pain pjgnoceUuloee] s p-nitraniiine 
0-2 grm. J sulphuric acid at 68° B., 20 grms. j water, 80 grms. 
Paper containing mechanical wood-cellulose is coloured 
orange with a brick-red shade. The coloration is easily 
recognised in the single fibres under the miorosoope, and 
the reagent gives no coloration with unbleached chemical 
pulp unless the boiling has been deficient. The solution 
will keep indefinitely_J. F. B. 

Thtbaim ; Reactiont of -. C. Beiohatd. Chem.-Zeit., 

1906, 80, ^p. 287: from Pharm. Zentral-H., 1906, VI, 

628. 

On rubbing together a few crystals of thebsine and 
mercurous nitrate in a glased porcelain mortar, and 
adding a few drops of water to we mixture, the latter 
assumes a btaokish colour after half an hour or an hour. 
This reaction serves to distinguish thebalne from narootine, 
narceine, and papaverine, or to detect thebalne in a 
mixture of these bases. 

Thebsine may be distinguished from codeine by means 
of its reaction with diphenylamine and sulphuric acid. 
On mixing a little diphenvlamine with a few orrstals of 
thebalne on a porcelain tile, and adding a drop of cold 
concentrated solphurio acid, the mixture immediately 
assumes a deep reddish-brown coloration, which slowly 
changes partly mto green ; after the mixture has remained 
for 12 hours 'in the air, the colour changes to an intense 
violet-blue.—T. H. P. ^ 

ORQASIC-QVANTITA TIYB. 

Tannin, antdytia; Use of chromed hide powderin——. 

B. Nihoul. Bull Soc. Ohlm. Belg., 1906, 80 , 236—240. 

The author has compared, using the I.A.L.T.C. metiiod, 
samples of chromed hide powder with an old hide powder 
whiw had been kept for a year. He finds that from 
chromed powder containing 1 per cent, and S per cent, 
of chromic oxide respectively, distilled water only 
extracts about 2 mgrms. of soluble matter, as compared 
with 21 mgrms, from the old hide powder, in the SO e.c, 
of the filtrate used for the determination of the non¬ 
tannins. Working with a atandard eolation of guebraoho 
extract and S-S urme. of iwwder, almost exact results were 
obtained with the lightly chromed powder; those from 
the hide powder as well ss those from the heavily chromed 
preparation, were ineorrect. With a larger weight 
(13 grma) of the heavily chromed powder, results 
were obtiuned ; but since good results sie also obtained by 
the use of 5-S grms. of lightly chromed powder, the 
author favours we adoption of the latter, providing it 
contain enough chromic oxide to keep well.-^. B. T. 

Leather; Determiruition of tvlphurie acid >a -. L. 

Meunier. Collegium, 1906, 268—300. 

The following modification of the method of Nihoul and 
de Koninok (Monit. Sclent., 1604, 604) gives good reenlte. 
A hard glass tube about 60 cm. In ictngtii is bent, and 
drawn out at one end. A plug of glass wool is placed 
near the bend, next about 20 cm. of pure granulated 
calcium nitrate (prepared according to directions given by 
Nihoul and de Koninok), and then a mixturo of small frag¬ 
ments of the leather and calcium nitrate. A current of 
oxygen is led through the open end of the tube, the bent 
deuvery tube dipping beneath the surface of an alkaline 
solution. The portion^of the tube conUdning oetdiam 
id^ta is now oarefully heated, and sobsequentiy the 
heating la extended to that portion omitaiBing tiw leather 
end aitrete. The leathw borne eMUyin the pg eienee .df 
p^gigen; aiid any volatile prsdnels eaeajf&g pdan^ 
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oomtraftiob xn bamt nf b; nitrate i the 

nil{ib<aio Mdd iozmed i* When 

oombiwtienBi eomplete, the nmy:tf ‘<><ff/m^xg the alkali 
ia remored, and ita oentente eeapgt|MM t<e drynsat in a 
platinum diah, inoinerated over a a^t lamp, the 
retidue diaaolvad in hjrdroohlorio aoid, and teated for 
anlphatea, Ittheexperimenthaabeen properly oaniedout, 
theae ahonld be abaent. When oool, the oontente of the oom- 
buation tube are traneferred to a beaker with water, and 
nitiio add nantraUaed if preeent. Hydroohlorio add ia 
then added, and aulpburio aoid la determined in the 
uaual way. The prooem ia accurate, but aomewhat long 
and dlflloult on account of the large quantity of aaline 
matter in the aolution. 

In the following method, theae diffioultioa are obviated. 
The leather ia burnt in oxygen in a Mabler’a bomb oalori* 
meter under a preaaure of 30 atmoapherea. Four pieoea 
of about 20 mm. diameter and 2 grma. in weight, 
are punched out from di0erent portiona of the leather. 
A aimllar eeotion ia taken from each oa an average aample 
for oombuBtion, the remainder being uaed for &e deter¬ 
mination of moiatuie and normal aumhatea, the latter by 
direct incineration without alkali. The aample for com- 
buation ia moiatened with a 3 per cent, aolution of potaa- 
eium carbonate, and dried. Fifty o.o. of N/IO aodium 
carbonate aolution are introduced into the bomb, and the 
aample ia then placed in the {datinum capanle and the 
bomb oloaed. The oombuation ia carried out in the uauaj 
way. After completion, the contenta of the bomb and 
cajpaule are waabed out and mixed, and, if neoeaaary, 
filtared. When oombuation haa been complete, the dltrate 
will be eolourleaa. It la acidified with hydrochloric acid, 
and evaporated to dryneaa in a porcelain diah. raaidue 
ia moiatened with atrong hyd^hlorie aoid, and n-dried 
once or twice to expel nitric aoid formed during the oom- 
buation. It ia then diaaolved in dilute acid, and the 
eulphoric aolij precipitated aa barium anlpbate. 

H A be the percentage of aulphurio anhydride calcu¬ 
lated on the dry leather, B the mrcentage preaent in the 
aah aa normal aulphate, and C the percentage corre- 
aponding to the average aulphuric acid content of the 
akin aubatanoe of leather, then X<«A-(B-0), where X ia 
the percentage of aulphuric anhydride correaponding to 
the free acid of the leather. C muat be experimentally 
determined once for all.—8. R. T, 

Ftolatik /c% acid a; DettrmiiuUim ot aoiuhle and inaoluble 

- [•» buUtr]. J. Delaite and J. Legrand. Bull. 

Soc. Wm. Belg., 1903, 20, 230—236. ' 

To obtain concordant reauHa in the determination of the 
Beicfaert-Heiael value, all the detaila of the pnmeaa muat 
be atandardieed; variationa in any of the conditiona lead 
to variatitma in the reaulta. Eapeoially the duration of 
saponification greatly Influences the results; the longer 
the period the higher the Beichsrt-Meiasl value obtained. 
The authors think this ia due to de-polymerisation of the 
aeide. Saponifioation by glyoerol meida a lower value 
than aapoaifioation by alcohol, probably bcoauae at the 
higher temperature aome of the aeide are completely 
deoompoaed. The figure for inaolnble acids, on the other 
hand, is itiwaya higher with glyoerol than with aloohol; 
and the authors oonaider that in aaponifying with glycerol, 
in using the Poleneke process for oocoanut oil, there is 
always a liability to error.— J. T. D. 

XXIV.r-S0II»TIFIC & TBCHNIOiX NOTBS. 

(Continvid from page 371.) 

Coagulation; Jfalure of -. N. Fappadk. Oaz. 

Ohim. Ital., 1306, 86 (2], 266-264. 

Ttea anthor’a exj^menta on the coagulation, in dilute 
eolation, ot eoUddal ailiale acid. Frutaian blue, oopper 
’ {nrooyanide, and coltoidal silver gave the following 
teeah* t (1) Solatimu ed non-diaaaoitted arganlo eompounu 
haum no ooafolaNng aotion. <2) The oeegulating eetion 
of eleefgmlyM iwMh maaiovalent eathioiia Mpeade.on the 
vdoeht^ oi, Indre-diiuieB of the latter, and incteaeee 
aa tida veloo% incteaaea. The foBowi^ soies gives 
the eatUoM ananged aooontfaq^ *» tiie deereaaing magni¬ 


tude of their OoagAting actions: hydrQgsn> csanum, 
rubidium, potaaaium, ammouium, aixiiuffl, lithium i 
the hydrogen ion ie an eteeMon t« regards its action on 
silicic acid. (3) For elsotroiytea with bivalent oathione, 
the odagulating action variee in the came way in tiie tame 
group of elements, but ia greater than that of electiolytee 
with univalent oathione j and (4) the same hotdi for 
electrolytes witit tm'valent csthiims. 

The coagulating action of electrolytes depend! also on 
the electric charge of the oathion, and, with aoltttiona of 
chemically equivaleut oancentrations, Inoteaaes witib this 
charge.—T. H. P. 

Oeeamido-eaiein. Z. H. Skraup and F. Hoeitwa. Monatah. 

Chem., 1908, 27, 681—862. 

Nitbous acid reacts with albulnins with evrdatian of 
nitrogen. According to SchiS, thia nitrogen b derived 
from amido groura, CONHf, whereas FaaTbaa euggeated 
that it is denved from the decomposition ot bee amino 
groups which are not coupled up in. the form of peptide 
oompounde. The authors have Investigated the case of 
oaeeln, and have obtained deeamido-oacein, a yellow 
body, aa the product of the action of nitroua aclm In 
order to throw light on the above oonstitutional question 
they have made a complete etudy of the produote of hy^o- 
lyeia of deasmido-caaein. For instance, if any amino 
groups wiere present in oaeeln in the free form, they should 
have been replaced by hydroxyl grcupi by the action td 
nitroua aoid, and the residues oontai^g them abc^ 
appear amongst the prodnoto of hydrolytia in the fotm gj 
hydraxy-aoida. The authora, however, could detect hO 
hydraxy-aoids amongst these produote. Deeamidaoaetin 
on hydrolysis yields nroduota very simitar to tiboae 
obtained from oaaela, with the exoeption that the tyrosine 
and the lysine which are obtained Dom ossein an ahnat 
in the case of desamido-oaaein.—J, F. R 

Deiamiio-glutin. Z. H. Skraup. Honatsh. Chem,, 1606, 
87,658—662. 

A STUDY with gelatin on exactly similar lines to that on 
casein (aee above), and loading to aimllar msulta, pi^p, 
larly aa regards the absence m lysine from fhe r^upfs 
of hydrifiytis— 3. P. B. 

Casein ; Some ptpionee Mained from -. Z. H. 

Skraup and R. Witt. Monatah. Chem., 1000, 17; 

663-684.—J. P. B. 


Trade Report. 

Italy; TakotM ozttncATiojfsnr^ 

Bd. o/ Trade J., Aug. 30 and tl, 1906. 

Thz following ar« additions to the list of import du^ 
given on page 871 of the Journal lor l^pt. 1ft 
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N«w Bookt. 

Th* CtATWoBumt’* Hjun)»00K, A Munutl lor all <mg»ged 
in the Mennleoture ol Artiolee from Qay. By the 
Author of “ The Cfaemiitry at Olayworking,’’ &o. 
Chos. Oriffln and Co., Ltd., Bhcetet Street, Strand, 
London. 1906. Price da. net. 

8yo Tohune, containing 354 pamt ol eubjeot matter 
with 88 iUuatrationa, and inoluding an Appendix with 
Mneral information, tabular matter, and a bibliographic 
Uat of booka on Clay working, concluding with an 
alphabetical index. 

The subject matter is claasifled under the following 
beada;—I. Materials used in Clayworkiim. II. Pre- 
pwation of the 0ay. III. Machinery. IV. Transport, 
Conwors, Ac. V. Drying and Driers. VI. EngoWng 
rad qjating. VII. Setting and Charging. VHI. TCilns. 
IX. Firing. X. Discharging. Sorting, Packing, and 
Deanatehing. XI. Defects. OT. Waste. XIII. Tests, 
Analysis, and Control. 

Ttousiscm-Caxxacxxa JaHnnoca, 1904. Bin Bericbt 
fiber die Fortaohntte auf deni Gebiete der ohemischen 
Teohnolojne. Herausgegeben von Dr. BudoU Bieder- 
mann. Druck und Verlag von IViedrioh Viewig und 
Sohn. 27'eter Jahrgang. 1906. Price M.12. 

volum^ containing 642 pages of subject matter, with 
80 illustrations, and an alphabetical index of names and 
snl^ects. The matters treated of in the text are as 
follows !—I. Iron, n. Aluminium and noble metals, 
ni. Gold and Silver. IV. Copper. V. Zinc. VI. Lead. 
VII. Nickel, Manganese, and (Aromium. VIII. Tin and 
other metals. IX. Sulphur and Sulphuric Acid. X. 
Alkali Industry. XI, Slectro.chemistry. XII. Ammonia- 
and ^anogen Compounds. XIII. Alkaline Earths, 
Ac. XIV, Gases. XV. Silioon, (hirbon. Arsenic, and 
XVI. Glass. XVn. Earthenware, Ac. 
XVIXIs C^iQBtit ftnd Artifloiftl Stone. XIX. BSxpIofliTds 
rad Matches. XX. Illuminants. XXI. Fuen, Ac. 
XXII. Sugar. XXIII. Starch and Glucose. XXIV. Fer¬ 
mentation Industries. XXV. Pats, Soaps, and Resins. 
XX VI . Essential Oils and Scents. XXVII. Water. 
XXVIII. Foodstuffs. XXIX. Organic Products. XXX, 
Albuminoids, Ac. XXXI. Dyestuffs. XXXII. Textile 
Industries. XXXm, Paper. XXXIV. Photography. 
XXXV. Tanning and Glue, Ac. XXXVI. Manures, Ac., 
Disinfection. XXXVII. Apparatus. XXXVIH. New 
Books. XXXIX. Register of Patents, Ac. 


V 


PiVMtUR, fawning 24 pages of tnbjaot matter, aai 
9 illttstcati^, 

The m tli S CT treated of are the fidlowiimJ. General 
Crasiderattons and Discovery of Orane. U. Nature rad 
Production. III. Oxone in Nature, and Influence on 
Animal Life. IV. Oxone as Bactericide. V, Deetruotion 
of Miasma. VI. Oxime in Medicine. VII, Industeial 
Preparation by Electeioity. VII. Sterilisation of Air rad 
Water. IX. Industrial Applications of Water thua 
Sterilised. X. Ageing of Wine and Spirit. XL Purifica¬ 
tion of Sugar Juice. XII. Bleaching of Stsmh, 
Textiles, Ac. 


I SomoKi BonaaraBi i na Inddstbu niix’AcisO' 
Borneo IK Tosoah*. Relaxione del Prof. Rafiaello 
Naaini. Pubbiioata in Ocoatione del vi Congrmso 
Intemazionale di Oiimica Applicata ohe si terrk in 
Roma neirApriie del 1906. Tipografia della B. 
Acoademia del Lincei. Roma. 1906. 

4 to volume, containing 109 pages of subject matter, 
and an index. The latter part of the volume inolui^ 
five pages devoted to a bibliographie index of works on the 
subjeot of Boric Acid. The text is illustrated with 55 
eiursyings, and the subject matter is clsHified tmder the 
following heads :—I. Dedication to the Count Florestrao 
de Larderel. II. General Description of the Boric 
Acid Regions. III. Description of the individual localities 
where Boric Acid is produced. IV. History of the Boric 
Acid Industry. V. Manufacture of Bruic Acid and of 
other Products. VI. Statistical Notes on the i^oduotion 
of Crude and Refined Boric Acid, and on the Commecnial 
Asmt of these Products. VII. Soientifle‘Observations 
and Oonaideratioiu. VIU, Appendix. IX. Bibliography. 

Alkau, Ac., Wuukb RxonnaTioN Acts, IfiSl and 1692. 
Forty-second Annual Be^rt on Alkali, Ac.. Works, 
by the Chief Inspector. 289. Price 8d. 

Accobdino to this report the number of works now 
registered under the above-mentioned Acts in England, 
Irelrad, and Wales is 1068 ; there are abo 137 works, 
registered in .Scotland, bringing the total number of 
works registered in the United iungdom to 1205. Theee 
numbers show an increase of 28 acbeduled and registered, 
works as compared with 1804. 
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Journal and Patent Literature. 


aaas. Paw. 

I.—General Plant, Apparatus and Machinery 015 

II.—Fuel, Gae, and I4^t . 910 

ni.— DestruotiTe Dislallation, Tar Products, 

Petroleum, and Mineral Waxes . 921 

IV.—Colouring Mattera and X^estufls........ 921 

V.—Preparing, Bleaching, IHeing, Printing 

and finishing Textiles, Yams, and fibres 924 

VI.—Colouring Wood, Paper, Leather, 4o. .. — 
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Metallic Homents . 920 
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Xni—pigments and Paints; Besina, Varnishes, 
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„ 11,877 (1906). Lanza. Sot uwier XU. 
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J^nufacturo of antbraoene compounds a^ 
moOors therefrom. Sept. 19. 

21M9. Lake (Farb. Mfllheim vom. Lronh^t und 
^pt 21 **““**®*"™ colouring matter. 
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,, 11^820 (1906). Benton. Kilns for burning lime. 
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Manufacture of metallie idloiUt 
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their by-products. Oct 8. 

„ 26,980 (1905). Heskett Prooea* for i^thidhu 

metals from their sulphides. Sept M. : ' 

„ 3628 (1906). Day. Proeei* foe smdthig <he* 4dl 
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(A.)—PlQMSKTS, Pahjts. 

fA,] SdlOt. Viilkrd. Compoaitioii for punts. Sept. 18. 
[O.6.] 16,160 (1906). Fireman. Manufacture of ptnting 
ink piomenta. Oot. 0. 

„ 16,889 (160&). Woreey and Hoal. See under X. 

„ 35,663 (1605). FeUmann. See under V. 

., 4166 (1606). Bnmet. Obtammg iithoTOne from 

oom{4« oros and other aubBtaaoes. Sept. 20. 
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{0 .)—India-Bubbsk. 

{A.] 21,493. Claeeaen. Manufacture of maaaee of the 
AAture of vulcanite or mdia-rubber. * ^pt. 28. 


[A.] 


[Ae] 


1^ nd’j«r%W'in^. 37.'’ 

SuhSl ^ *ha' aS»iriHa.t. 

a ft.4 tiie^lilie. JiepV37. 

16,502 (1805). BaAefidO wd Wtiten, Bntm 
tlve diatilUtion of Mifige diidfe. Mul otbi 
’■ iargaaic trarte lOljl 
Bucb aa ammonia oud oil, and titi 
reaidne. Oot. 8. 

36.627 (1905). IVeetfope and Cooper. StMiliain) 
softening, and lieating water and other Uquldi 
and appaiatiu therefor. Sept. 36. 

(C.) —DisumtcTiiti*. 

20,680. Houghton. Antieeptic eompounds. [O.i 
Appl., Sept. 25, 1006.]* Sept. 18. 

XIX.—PAPER, PASTEBOARD, Ac. 


21,469. Jackson. Paper, and the manufaotui 
thereof. Sept. 28. 

[C.S.] 24,563 (1006). Pearson. Substance for imderin 
paper impervious to oil and grease. Oot. 3. 

„ 10,238a (1W6). Johnson (Badisohe Anilin un< 

Soda Fabrik). Manufacture of enbetanos 
resembling celluloid. Oot. 3. 


XIV.—TANNING, LEATHER, GLUE, SIZE, Ac. 

fA.1 30,918. Jury. See under I. 
tO.S.] 1850 (1606). Johnson (Bsdische Anilin und Soda 
FWmIo). Deoidorisation of extracts containing 
tsonin. Sept. 26. 

XVLi-SDGAR, STARCH, GUM, Ac. 

-iP 

(A.1 *0.038. Gross and Briggs. Manufacture of xantha^' 
lates hi oortaiu oarbohydratea. Sept. 17. 

21JS9. Oalieo Printers’ Asdaelatioii, Browsing and 
Barlow. Manufacture of soluble starch and 
dextrine. Sept. 27. 


XVIL—BREWING, WINES, SPIRITS, Ac. 

(A.] 30,63& West. Manufacture of alcohol from peat. 
Sept. 31. 

„ 31,250. Suretiea. OtUisation of spent hops. 

%£*'**• 

31,830. BeQwig. Washing apparatus for spent 
malt or grain.* Sept. 26. 

„ I SliSfn, Elsktroohemischs Werke. See under XX. 

{O.S.] 18,886 (1905). House. Fermenting vats. Sept. 20. 

„ 18,837 (1905). House. Mash tuns and inrasion 

deoootlon and digester vessels. Sept. 28. 

„ 36j041 n905). Cowell. Treatment of malt. Oct 3. 

,, 6135 {1906). Vloeberghs. Process of fermenta¬ 

tion. Sept. 26. 

<» 'V 6886 (1906). Poliak. Conversion of diaatatio malt 
extracta into aolid form for ronderina same 
duraUe. Sept 2A 

"'^.I2i568 (1606). Nilsson and Jonson. Improving the 
' quality of wine and the like. Sept 26. 


XX.—FINE CHEMICALS, ALKALOIDS, 
P21SENTIAL OILS, AND EXTRACTS. 

[A.] 20,586. Dsage, KnoU and Knoll. Manufacture o 
aantalol carbonate. * Sept. 17. 

„ 20,918. Jury. See under I. 

„ 21,165. Jobnaon (Badische Anilin und Soda Fabrik) 

Manufacture of camphor. Sept 24. 

„ 21,171. Goldsmith, and British Xylonite Co 

Manufacture of camphor. Sept 24. 

„ 21,180. Goldsmith, and BritU l^lonite Co 

Manufacture of oamphene. Sept. 24. 

„ 21,667. Elektrochemische Werke. Prooese of de 

priving alcohols, and especially ethyl aloobol, o 
water. [<Jer. Appl., Sept 29, 1906.]* Sept 29 
[C.S.] 21,814 (1905). Spurge (Spurge)., Manufacture 0 
aldehydes. Oot 3. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 21,189. Thornton. Photographic 61me. Sept 25 

„ 21,684. Neua Pbotogtapiusoho Gee. Prooeos foi 

converting sUver piotares into piotures ii 
higher oxides of manganese, and for toning siivei 
pioturea. [Ger. Appl., Oct. 12,1906.]* Sept 29 
£CH.} 13,083 (1905). MaUabar, Printing and develoiani 
photographs on ailver ohloride paper. Oot 3. 

„ 22,725 (1606). Zimmermonn (CSiem. Eabr. anl 

Action, Torm. £. Sobering). Prodpotion ol 
colour^ photographs. Oot 3. 

„ 7635 (1906). Bloxam (Neue Photograpbkfobe Ges.). 

Reproducing piotures by Imprinth^ sa originri 
picture that has been treated Trttk Jhydroi^ 
peroxide. Sept 26. 


' ijjEiSBO.—FOODS ^ SANITATION, WATER 

• ’ ■F’BWSJMCATION 1 A DISINFECTANTS. 

, .f (A.)—Foone. 

rAit 'FLHifr."MiofacOly. Manufaoture of food for 

b*- «Mdi» 'for, jfoateria. 



XXIL—EXPLOSIVE, MATCHES, )-*0. 

and itWilliaraaon, , Sj^oalyw.' 


[A.] 20,889. Lute 
Sept 20. 


H .2iL^. Weyel. IhtploeiTe, and RitsieM of xaakiM 
name.* Sept 25. ' 

[CU3.1|487 (1906). foplatiyea for tew.- ia 

. )v .taTiMidaee'aad4)te^'lixe,,,.-.'finpt36.' - . 

H. ' '.%8lM':(!|06).. lidCiMht'' a^ufoottew. oil 'UMkilteN 
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'•''' ' " SUfousH pAtnnn*. 

AtomUinf limiit } An imiroved moeUiM for -. P. 

K:Mtm»r,Lffl9,P»noe. Eng. P»t 20,697, Oct 12,1906. 

ol wlt«-g»u)te or pnrallel wire*, ia rotated 
•» a nigil Mwed on an aua, and the liquid to be atomiaed 
la eimj«d into the drum, the edgea of the trirea, on the 
ontatde trf^the dmm. are aharpenM, ao that the liquid 
leavea the dmin from the aummita of very aharp anglea 
or .nointt. It ia etated that witii a dmm 80 cm. diameter 
and 16 oht. dero, 20 tona of water hare been atomiaed in 
an hoiv.-^. A 0. 

Boiler ampontione [for preventinf ineruetatiou], P. Smith 
and F. J. E. Smith, Grantham. Eng. Pat 21,330, 
Oct. 20, 1905. 

Tex claim ia for a boiler compoaition compoaed of duid 
eztraeta of bark, hemlock, and potatoea, mixed with 
aodium carbonate or a aimilar alkali. The extraeta of 
bark and potatoea are made aeparately, by bailing with 
watw, and the other ingredienta are aubaeqaently added. 
Twitch graaa and grains may be added to the extract 
if desired.—W. H. 0. 

feed-water of ataom boilart; Treatment of the -. W. 

Clark. Hamilton, lAnarkehire. Eng. Pat 22,148, Oct 
31, 1905. • 

Tan claim ia for the process of treating the feed water 
with One gases or with carbon dioxide, previous to its 
introdnotion into the boilers. This ia effected either by 
■praying the feed water into the flue, and ooUeoting the 
treated water in a reservoir, or by withdrawing the gases 
from the flue by a fan, and forcing them through the water 
in the feed tank—W. H. C. 


Smohe-eonevming furnaee. J. S. S. Fulton, New Fork. 
Enfl. Pat. 24,620, Nov. 28, 1908. Under Int. Conv., 
April 10, 1905. 
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ifk'fr 'the ho^, 

umliiMd gtata.'bdu, fl, to tiw betfa^%fiAiK&.Miitii'' 
are dhnharpfli' A primary supply ttfTiiroltlSe'fWI' 
throu(di> thiJ&ra, '4wd4e 
the smoke, a*e defleotod hade .upon 
9, 10, and 11. A secondary ni^y alr&enttMwiw 
the ohaimel, 17, controlled by Mptper, 'Iff, 'Vivl^‘' 
hwted by passing through a sacisal d! talM f4 M'ilk 
t^ waUs. 9 and fo. The tab*# tetndnata awnilMlilttt 
the points indicated bv tbe flmime. Id .issd i’wie 


mixture of geees end air paseae on through; Mut mpMhnh 
12, into the combustion («amte,A3.-4;i|[7||l^'^'^>';\. ' 

DMrm dmmt for drpitu eedmente end tllhfripdtmlfl^al*' 
E. Vial, Brussels. Sug. Pet. 6867. 

Sm Ft. Pat. 364.291 at 1906 j this J.. 1908, ». , 

UhITUD SlATM Pai*r»._ , ,, l',,,' • 

PpronuUr. F. J. Albrecht, Ptttebnrg',* PUi #J4'Vpi*. 
880.278, Sept. 4, 19M. 

A otMirouvi tube, composed of an outer ti^.pf/braee. 
and an inner tube of iron, which are Tifliijtty M»tiuiil| 
together at their outer ends by a nut, It ‘ aittentSft' 
casing containing a dial and pointer, and medMoilHfrlbr 
operating the latter. Theoaeing is fcrmsd oftwo eebtWDa 
provided with " logs," by wbiem titty aro,)MM 'tSMtili4lt 
and has the inner end of the outer btast tmiv lUt^y 
attached to it. Tbe inner end of the iron tube j(3a% 
beyond tbe end of the brass tube into the CMntlifc WtAlf 
attached by an atm and lew to the ^luneMMUtUpi 
The differential emntion of the two tuba* d'tlMK^dhd 
brass under the influence of beet le ladfaetea smOhniiililL 


brass under the influence of hset le liidicMted^^.iihtl, 

Dryers Beccinne -. R. a HlBe, 

U.8. Pat, 830,486, Sept. 4190fl. . ; ,; ' V 

Two coneentrlo oylioden, arrwi^ lO w td Hiiiit'Wi 
annular spaoe between them, ate sappotted soflMtdh^ ' 
can be rotated on rollers in a poeltiaa '"'ffliifilW’ 

to the horixontal. The materials to iM drfrdSM llMlfhlM ' 
on to a floor at the upper cud of the o2Huahlt, illild'WM 
oarried through the inner cylinder, ead'didiCMBHidM^^ t^ 
lower and by ploughi or rebblee attMM tp^- 
chain, which pasees through the ibht|' 
retumi over the top of the outer { || if 

rollera The heating methum entprs 
at the lower end, and leaves at 'the', a£|pw 

Dryers ^ 


Dryers Facuum-. S. Paeslwxm^Rnfi^V.^^J^ 

880421, Sept. II,‘ 1508 .,,.') 'V,, 

Sm Get. Pat 188,946'of 1908) 1904'88^i|^' 

UmUde from tUidts Apparatta foir'si:itimtmm~ -lurm,- 
E. P. Starblrd, Vioton^e, CaL uiTpSTllftili . 
Sept. 11. 1906. 

Tnu apparatus oondsts of an inner' 

which is rotated in the direction Indices by 

and eitclpied'in-an outer.etatiomry pyliudMcit/eAib'fL 

aupported on the stand, 3. ..ThS' enM^'':* jiMi'f' 

between thS' oylindete is m'ridad'''by 

into.an:npW'space, 6, mm ».iouwr.«M4t>.f>'-'';rWw|m'Y 

i«,applied to.the lownen^' 6, wawiim'wpi^mh$^ 

tlw pttmpg^9,.«l>d.:afr is totjm 1^' ■ 










lifniiti Apparatus tor mahaitieallu 
W. Btittm»nn, uid J. A. Iffiller und Co. ft 
MS.WS, mroh 29, 

Uloe. 

Swr' Bb*. P*t. W79 ot r. f 

I»Wi tliU J., 1908, a 

m-T.frB. a c 


to iBnnr lurfoco, from which it ic looMoed, or the 
oyundhr ootitinuee to rotate, by the Jiressure in the apace, fl, 
and ia finaliy removed by the ecraper, 12_W. H. C. 

ftmncH Parawra, 

Btyi'np apparatus'; Salary -, R. G. Poneet. Pr, 

Pat. 304,304, March 16, 1906. 

A or inclined rotary cylinder ia provided on 

itf ’inner^ aarfaoe with a numbcw of longitndin^ ebelvea, 
whl^ raise the material under treatment from the bottom 
of .toe cylinder, and allow it to deabend on to a series of 
lb*^tiidinal tubes, mounterl in the ends of the cylinder, 
ana extandixrg the whole len^h of same. These tubes, 
of any convenient section, have their walls extended 
tangentially to form lonmtudinal ledges, preferably 
haUoal in shape, by means of which the material is turned 
over, and dischar^d from one tube to the other, finally 
the bottom of the cylinder, from which it is again 
^ssd by the aforesaid shelves. Means are provided for 
drawing a current of hot air through the cylinder.—C. S. 

Drnnf pulverulent and otker materials; Process and 

enparatas for - -J. Savary. First Addition doted 

Maroh 20, 1906, to Fr. Pat. 362,816, Jan. 10, 1906 
. (^s J., 1906, 683). 

Addition consists in arranging the drying chambers j 
to tiers, and in providing them with double-iaoketed 
Mtoma which are protected by an insulating covering. 
The materials to be dried are moved through the oham^rs 
hy madas or stirrers, carried on hollow rotating shafts 
Mrieh pan through the chain bers. The heating medium 
is caused to pass throilgh the hollow shafts as wril as 
throu^ the Jaokets.-.W. H. 0. 


'TjffiwTwSlS®®, 

mtomd nnaaually uadm ihb, 
toauenoe ed neat. The spiral 
is snnnotted. on a,li^t aon, S 

Fig. made of GTenniu) idvat 

or some other badly oondnet- 

ing metal, and has a diaosF, G 

attached by a short bar, E, 

made of copper or some other 

good metallic conduetor, to the 

other end. The lace of the j»V 

disc, F, which is turned Jk / 

towards the eye-piece, 3, is f \ W\ \/ 

polished to prevent radiation. r' X 

and the other side, the spiral f, c' 

i^U, and the connecting X ' 

piece, B, are covered with f 'K wl/QB 

lampblack to render them 

oapable of easily absorbing g' M 

beat rays. The apparatus is ^ m 

focussed by the rack and fl 

pinion, K, so that the El 

heat rays from the objeot the 

temperature of which is to be determined, and toward 
wtooh the lens, 0, is directed, are oonoentrated upon th 
S]nrai, and a pointer, G, carried on the disc, F, indioBtes 111 
temperature on the eoale, I. The pyrometer is graduate 
by observing the point of fusion of bodies of know, 
melting point, or by comparison with another thermc 
meter.—W. H. C. 

Gbumak Patbht. 

Bvaporating apparatus; Vertical -. A. Oudei 

Ger. Pat. 169,243, May 20, 1905. Additiim to Gm 
Pat. 160.670, Feb. 28. 1904. 


it to pipes discharging vertically into a chamber Wot 
the vertioaj hearting in bea. It hae been found that witii thi 
arrangement the nquid rises more rapi^T in the heatiiij 
tubes opnoeite the outlets of the supply pipes than in liii 


the supply pipes leading from the distributor. S. 

IL—FtTEL. GA8, AHD UOHT. 

(CmUinued from page 878.) 

OUs used for gas-making purposes; Composkian am 

valvattan of -. R. Ross arid J. P. Leather. Analvst 

1906, 81, 284—298. ^ 

Ik a former communication (this J. 1902, 676) the autfaon 
showed the possibility of judging the value of an oil foi 
gas-making purposes by the results of certain ohemioa 
and physical tests. Since then they have made oxperi 


FiJ.< 













aMr 
lad 

oomponndi hard the graftait W 
parpaaea, (S) l)outi|alMnidain«to dbi^fadk 
aomairili^ (S) A eonaidaralw nduitlm il). t9>a la 
oanaad by Ota pcat«>ce of one or- ww* Hagli. (4) lUiig 
oompoanda aia ibota Talaabte in prop^'on aa tbay ara 
more fully hydnigeniaad. (SpBensana abtga ate praoti* 
oatly valoaleas for "araokiaig” purpowa 
Aa ragarda the talationabip between apeoiflo aruTity and 
refeaatiTe Index, it waa found that the apeoiflo rafraotion 
of open chain oOmpounda, whether paraffln or oleflne, 
waa about to O-SaO. apeoiflo refraction waa 
redooed by preaenoe of a hexamethylene ting, and atiU 
more ao %'ia aaturated double ring, wmlat, on the othn 
band, thia yalne waa inoreaaed to a oonaidetable extent 
by the waaenon of an unaaturated ring, aa in the oaee of 
teimhyatdaA^thalene. 

In inutttanng the appltoation of thoea oonoluaiona, the 
authora hare only compare the fraotiona boiling between 
280P and 800“ C., theae being preaentih alt the oUa examined. 
In the oaae of Pennaylvanlan oila the apeoiflo refraotion 
of tMa fraction (0*666) waa lower than in oila of other 
origin, and pointed to the preaenoe of a large amount 
of paraffina and olefinea. But the apeoiflo gravity of the 
oil (0*033) and that of the aubatance froten out from 
ether-aloohol aolution (0*048) indicated a mixture of 
paraffina, oleftnea, and ‘paraffinoid” bodiea, com- 

S onnda with one ot more imw open ohaina, toge&er with a 
examethylene ring, and thia conoluiion waa oonflrmed 
by the high valuation figure of theae oiia (14,967 to 
16,644). & like manner the aamo fraotion from Buaaian 
oila waa judged to oonaiat, in the main, of paraffinoid 
oompounda. Texaa oil, in which the fraotion had a 
ap. gr. of 0*J96 and a apeoiflo refraotion of 0*649, 
apparently contained a considerable amount of fully 
hydrqgeniaed complex ring oonumunda not of a parafiinoid 
eharaoter—a eonoluaion oonflrmed by the valuation 
figure. In the oaae of Koumanian oils the average apeoiflo 
gravity (0*882) and apeoiflo refraotion (0*667) of tlie fraction 
pointed to the preaenoe of a oonaiderable proportion of 
unaaturated ring compounds. Certain Boumanian oila, 
however, came between Buaaian and Pennaylvanian oils 
in their oharaoteriatica. Borneo oil waa remarkable for 
containing a larger proportion of unaaturated and par¬ 
tially .^drogeniaed ring oompounda thui any of the other 
oila. This waa shown by the hkh apeoifie gravity (0*936) 
and low apeoiflo refraotion (0*660) of the fraction, whioh 
were in aonoidanoe with the remarka)% low valuation 
figure of the oil (7425 to 8067). Kansas oil, the fraotion 
from which had a apeoiflo gravity of 0*800 and aomifio 
refraotion of 0*666, was judged to be inferior to Penn- 
syivaoian oil for gae-maung pnrpoaea, Califtmnian oil 
apparently oonteined a eonwderable amount of paraffina 
and paraffinoid compounds, together with aome inoom- 
plot* ify saturated oompounda The aample of Oalioian 
oil examined waa oonoluded to contain a aomewhat 

C ter quantity of open chain oompounda than the 
lian mt did. Qroany oila reaembiedTBuaaian <flla but 


gravity and high apeoiflo refraotion (0*&60). but the 
vahiation figarea were poorer than Waa anticipated from 
theae epnatiatta Aa 'theae oila were the nrodnota of 


inaae opnawne. A» Tmae oila were the nrodnota of 
daatraetieie-^iatUlBtian the .awthan intaned that they 
ptobaUy Doaaiated of a oonaiderable emount olefinea, 
raWfliM; with anbatanoea eontainiiig bmaene ringt, the 

■MtiiifllaifriM 'W(' 


Otb in. ffianuMar. i 
apart, a very. «i|c 
obtained when the flow of ipw U ee 
of preeaure of ^aboat 1 in; 'p« ]^te it 
temperatare of l&e gaafor g^ wmUi 
about 100“ K—H.. 0.0. ’ i; : , 

AmniurtUed kydiogea; Saim0l-■waM 
kydrogea gat. 0. Wytald. Oiew. K 

44)5—406. 

Tan hydrogen ia peaaed upwmdt - (hroag^ «; >«l%Miflr 
packed with a mixture of two parte efidnOMliwilt QWM 
and one part of moiat aand or othiof iil^ ^ 

the column of purification material ba fdfl bi 

the whole of the artemo ia retain^ A enwB qatpHto^ 
chlorine ia aet free, but oan be eeaily remowad nr MnriBg 
the hydrogen through a aeeond eyU^ 
nearly dry alaked lime.—A. & I 

Tanlalum and tht taiUalvm temp. Werner 

XIB., page »37. ’ ^ ' .1' ' 

Ekoush Pamnn. 

BriquMetfrom/utl, orei, aadtitliit) Jdam^ag^iSt 
J. Koll, Prankfort-on-Maine, ai^ S, Twonr, Wtlbiffi, 
Germany. Eng. Pat. 12,816, June 16, IflOS. ^d«r 
Int Oonv., Sept. lA 1904. 

Tkx refuae of lixiviated oellaloae or woOd'ptdp Ja mUn4 
with powdered coal, and Uw w^e thoif«^|^ WMi' 
the powder ia then aubjeoted to a nteaatita OquU to 
600 kUoa. per aq. o.m., the heat thoi^ MifltitM 
rendering the maaa plaetio. GoodrewtItaaieribtaWiidtf 
^xea with 100 parta of dry ood no* rnneh 
Uxivinm aa will give 8—10 parts of dry zeaidttiWMjdpw.' 

Beat sad Mmifar /uel ooiUaiiuag a large i 

Method 0/ and apparalae for vartlg 
fttiuiion with ookt ovene. OberbayariaidM lftll(li>ai(l|li‘ 
und Fabrik Cbemisoher Produkte A.'Q., BohMMB. 

*^* “ 0 *- “*«»« 7 . i«»»* -Vllffi* », 

Oonv., May 30, 1906. . 

8m Pr. Pat. 867,174 of 1905 ,* this J., 1906, 

Fire d<mp (methane) or other light gat or gate* 
or other placet: AfparaUtt for deitcAia tkt,vrtMm m$ 

oolvme of -, J. MoGutobeon. Eng; -itmfti. ■ 

Dee. I, 1906. XXIH., page 964. ^ 

Oat manufacture [Coal gat mued uiA nrmbiWf AaA 
B. G. Shadbolt, Granuam. Unoa. Paitl'liun’' 


B. a iiidwc &;n4;rn4 

Aug. 22. 1606. ” " 

Coal |[aa ia made by the uauai method pf oaTboniartlwijil 
a portion of the gea from the ptodaoet ia adxMt 
neoualy, whilat at a high temMeatdil, with tiMDUl OMN 
from the retorta. To effect tMfc,,e iflpa, oenta^ 
non-oonduoting material, ia providll bataMan ttbMMp 
and tba pipe whioh oonneota the hydraiflio main niM i 
foul gae m^n i the two gaaaa mh^le in tim atmiftiiW 
^pe. The quantity of prodnoer gaa, iptrodny^ j 
determined by the auction of the exEanflrir pmMMi 
amffioyed, uM in order that thia qnan(% mar^ 
with tlm qwentity*' of retort gaa paylm A,iwiet,;|M(ffi 
devioe ia attached to the eteam or eon^Mailtiiag ifamiif 
of exbaoatet, and ao arrti^ aa to inaiMMe Mip m 
of toe axhaqrtar aa tba make of ooal iM.iaelMAto i 
taga wviA—iB. B. ■ .f, . - ■<,> 

Oafbwraitoig.apparaiaa If j tjiffliiliigil 

' 'Oaama^.. Bng..Pa4|S;Wl^.j|y|||^;j^^^^ 

Xnfl ■ ' 















ncagad i 

imtwmk <0 i 

«»th* few 

7of»oii i|fp»Me? I 

¥. Wtoikd, mg- !■•*• 3570, »eb. 18, 1906. 

Under tit OorwCTi*. M. 1908. 

Ion DoadMiiM tb* SMeoue oomboetion produote of oom- 
nwttoneiudaM, MOeoially for um in eobmuinee, the osrbon 
Uodde cotfteJned to the gaws i« fixed by adding a baw, 
fitter Wore or after the gaaea have performed their work. 

K a Tidatile baee, at ammonia, be used, it may be evapo- 
titMler prestu^e» Msd thus made to perform work 
by'expftBiioDr either separately or in comWnatioii wi^ 
tM oombustion gases. Sodium nitrate may be heated, 
sMdiiig the oxygen required for combustion, t(^ther with 
s^ttOt hydroxide, which can be dissolved and used to 
ibsorb the carbon dioxide. Or, alkali peroxide may be 
mpioyed to supply oxygen, or to oxidise directly car- 
boaaeeotis matenal, in both oases ||voduoing a base 
miti^e lor abacurbing the oeu‘bon dioxide.—R. L. 

Cfat etiofi'fMttr, J. W. B. Stokes and D. Stewart ft; Oo. 
(1902), I.td. Eng. Pat. 21,872, Oct. 27, 1905. XXIII.. 
page OfiS. 

Oos Apparatu* for -W. H. So(^u 

Brady and Martin, Ltd. Eng. Pat. 12,226, 
May 26, im xxni., page 964. 


I . 7 flaA'OAft’A mA. 4. IBOkJ. 


'T^Pafc. M0,08e»Vi»spi 4, WS. ' 
«i»irr.';fel*. 8^805 of aaneWI. V. *. 

Kalor tmf/7 

making]. M. ^enbaig, obMttifit,. TJ.S. PW-SwiSU. 


Tsmftraiun of moieriaf,? CampotiUmt hr «« in ratting 

and maintaining the - - in Ott manvJaeture of edmum 

carbiiit and other proeeeeet. H. L. Hartmatein, Can- 


Ptdor Uurf'. M ^ 

.maHng\. M. ^enbaig,obMttifit,. TJ.S. Prt,llOiSll. 
Sept, 1, 1909. 

8***^. Pat. 838,600 of 1908,! tW, J., 1908.1288,--T. 

fud ? Artifieial - and proeeei of malting tame. V, J. 

Knew. Tuni,. U.8. P«t. 830,833, Sept. 4, 1906. 

S» Eng. Pat. 7481 of 1904; thii J., 1904. 817.—T. P. B. 

Oae: Apparatnr for prodming —. W. A. EoameM, 
. New Ymk. U.S. Pat. 829418. Ang. 28, 1900. 


earbUe and other proeeeeet. H. L. Hartmstein, Con- 
’btantlne, BBbh., U.8.A. Eng. Pat. 10,187, May 1, 1906. 
Sh DB. Pat. 819,218 of 1906 j ttu J., 1906,644.—T. F. B. 

OofMdtt mamfodart of -H. L. Hart^tein, 

Qonitaattie, Woh., U.kA. Eng. Pata. 10.188 and 
10,160, May 1. 1906. 

Saa U.B. Fate. 819,210 and 819,221 of 1906; thia J., 
1006, 844.—T. F. B. 

PAmmla for ineandeteing eteetrie lampi ;• JKanviaOnre 

Qf _j. R. Crawford, Ixindon. Eng. Pat. 1A898, 

My 19, 1908. 

A OTtatiaaT oompoaed of a oonduotor of tte firat claaa. 
aa., a oarbon filament, la Immerwid in a bath comped 
Sf 4 pure h?drW!rbon, inch aa bensene, in whioh ailicon 
taOntahtayr or boron or ailloon triethyiphenyl, or other 
** bfaanio compound of a metal *’ baa been diaadved. A 
onnant to tiiw p»»**d through the filament to rmae it 
lA ibWidegoenoe, whereby graphitic carbon and the 
" ” W depoaited upon ft aa a denae coating.—H. B. 

Mamuitt hr dtetrie ineandeteent Umpa ; Xanufaetnre 
; a! —.' .H. Stoming. Halenaoe, Germany. Pat. 

&84, Peb. 1. 1906. 

Ita' fiamaota M» iermed of hydrogen or nitrogen 

L_J_ ^ Mlkmaaewaimm IMAlv^riAnniTt ftT llbfhOMtAn. 





ttattBumT^of chnsmium, molybdenum, or tungsten, 
wwdreittei upaiately or in admixture. Thete oompoimda 
we dbtatoied ^ reduotion of the eoneaponding oxide, 
by atao powder or by aome other metal whioh naa leae 
JtSa m oxygen than magneainm, aluminium, pot^ 
Of eoditun. produet obtdned to purlBeA by 
tteatontmt with aoid, and after mixing with an agglomerant 
to irnmedinto filBmBnU,whioh are heated in aa inert atmoa- 
wbere bynnoleotiMeiinant. The oorrent atcenf itt need to 


WIUI, ena jam • MUbgac vumcv w*wu** Z 

two g&s mains. The connection between the outlet ana 
the maiua to controlled by a valve in auoh a manner that 
on opening one paaaage. the other ia oloaod. The generator 
to connected with a oaaing oontainiim a heating chamber 
and a retort within thia chamber. The heating chamber 
receivea producer gao from the generator by a aeparate 
conduit, whilat the water-gaa and producer gaa iaaniim 
by the common outlet can be direcW either to tte retort 
or to the heating chamber by maana oi the oontroUing 
valve.—B. 

Ckit prodwtr. W. B. Hughea, Philadelphia, Pa. U.S. 
Pat. 829,861, Aug. 28, 1906. 

Iv a gaa producer, a revolving body is combined with a 
revolving bate, independent of the body, aijd a stationary 
aah reoMvet, into whioh the base extends, leaving an 
annular apace between the latter and the reoeiver lor the 
diaoharge of tte aehea. Adjuetable setaMra are arranged 
In tte annular space for regulating the diaoharge.—B. L. 

Oat 7 Anporotita for generating -M. D. Shaw and 

W. P. Khody, Wapakoneta, Ohio. U.S. Pat. 880,018, 
Sept. 14, 16(M. 

" Cknrnn oil ” to forced from a store tank into a reservoir 
by a pump operated by compreaaed air. It ia then ioroed 
by compressed air from the reservoir into flues set in a 
furnace, and a regulated ^woportiou of oompresaed air to 
mixed with the oil as it enters the fines. Compressed air 
from an external aouroe of supply ia stored in a reservoir, 
from whioh it to diatributed by a pipe having hranohes. 
controlled by valves, and leading to tte oil pump, the 
oil reservoir, and the oil pipe to the. fluea. The gae 
generated in the fine, to passed {hrou|**oooler, a s^bbw, 
and a purifier on ite way to tte hguSl'^ito main.—W. H. 0. 

Oat generator. W. H. Cone, Biilfai, Ontario. Aaato^r 
to the Cone Gas Machine Co., Detroit, Mich. U.S. rat. 
830.883, Sept. II, 1906. 

Ton claim ia for a gaa generator, having a eonicai bottom 
to the •• fire-pot and a oonioal ahaidng jgraW^jmr- 
imposcd on the bottom, wid provided with a ttaktng 


expeoled to carry wbott in tun, imd tte heatiiu iMjr ba 
tt an'atmtortwe «**»»•«« 


imposed on the bottom, wid provided wttt a ttatdng 
haMe. At tte apex oi the conical bottom-ttera u a 
proieoting ovUndtfoal air-paaaage, or pipe, wUtt ii 
wolongid 4ownwu^. Mid ooiumuniu»t«i wiMi M mwwi w 
^mb« into srhioh air and etoam can be iatooda^. 
The Air-pMUffe h*a • vidve et ^ topi whioh M «MMim 
46 w rod down Mie Is 

lowered, by aether ^ 


lowered by another itod, axtou^angr hmSewitt^ bg»gc 
the oaaing at ' tte geoetttor. At ibon4 the leim of <«m 
.top.of A 7'Jtre.ppt*' .U«iu>tter:aNMtAtrsd(.’Ok>»toi|a 
—r . -.—jtoto tto.iiww. 


top of the v JIre. 
ohomW, AMtaS 
..Otar. 



•'.A'. t ‘-fj;. .'’2 5’ ^ 


l»M(l 'Vb'llhk 
bad fa tlM meeadi)^ abatnat Tba. 
” la abaaMfi if % 46m, «4^ a ‘cgnra- 
aautial ojaaiBg, and fa proridad with watanv and 
awraoiW * vidve>oontioUad vapiMB' jdpa. abioh 

iMMfM. dpin thronph tba h^okworlc. of ^ wall of the 
nanaiator to tba annolar obambar lunoundiag tba *' bra- 

?5^W.H.0. , 

Qfu'pnmidtr. 0. Campion and M. Wyant, Anderaon, 
Ind. tr.8. Pat 880,968, 8ept. 11, 1906. 

Tm ptodnoar hat a oylindrioal upper portion, a oonioal 
intaOmadlata portion, and a oylindrioal lowar p^lon, and 
ia (upportad on “ aro-form '* piora over a oontral “ water- 
both? It la provided with four ribbed, angular, inolined 
gratae anpportad on pillara projecting upwards 
me " water-boah ’’ and on ledgea formed on the interior 
pf the lower oylindrioal waif of the producer. Four 
charging hoppera are arranged on the top of thep^uoer, 
aaoh one b«ng plaoed immediately over one of the four 
g»tet.-W. H. d 

Coal gai' Proceaa o/ (reotitig- for txtraeiing tar, 

voter, and ammonia. W. Feld, HSnningen on Bhine, 
Qatmany. C.S. Pat 880,983, Sept 11, 1906. 

8m Ft. Pat 860,628 of 1906; thia J., 1906,629—T. F. B. 


Bremen, Germany. U.S. Pat 830,248, l&pt. 4, 1906. 
Bra Bug. Pat 4894 of 1904 ; tbU J., 1904, 488.-1. F. B. 

moment ; [Fleetrie] Itvandeeeent lamp -, and method 

of making the tame. J. M. Canella, Paria. U.S. Pat 
829,668, Aug. 28, 1906. 

A viLAatBHT for iuoandeaoenoe lampa haviirg a oore 
oompoaad of the oxide of a rare earth, a continuaaa 
oonarKting coating of metal, and an outer coating of 
ordde, ia made by incinerating a combustible thread 
impregnated with a rare earth compound, rendering it 
conducting by the appKoation bf a metallio deporit, 
heating it by pasdng an electric current through, and 
exposing the heated thread to reducing gases and to 
vapours of compounds of the ruthenium group. The 
fllaOMttt is then subjected to the action of a thorium 
compound of aceMaoetone, tq form an outer coating of 
thorititn oxide.—B. h. 

Fansoa Pamhts. 

mu ; Artifioial -, and mstikoif of making the tame. 

J. W. Iieadbeater. Fr. Pat. S64,806, March 16, 1906. 
IPn briquettes B» prepared with the aid of an enriching 


Adcsd Uma (10 per cent.). The bulk of the sawdust 


4s atKadr wi^ the substance fornung the baria of the fuel; 
-■Bri/.vdash-tbB^whola is to be made .into briquettes, a 


ovoid Bib wednaBma ■■at- 

the process of combusBbn^. . bttMpwibM 

other 'body susceptibi^ .Of. PMtIbt' qr wuMto. :iSiime 
ftBunailon fttto gas ot^fbe mo|iMMt'.Mf. 
combustible in a closed vessel'll 
ingredients in the coarse 6t 4x> 

0ue or site, and proeett of making 'ike itfPis. 

Fr. Pat. 866.286, April l4,;j«06.,, 

Oat reiorte of refraetory thy, X. .JhbmAw^' 

366.162, April U, 1906. Under Inl ig,: 

A BBTOBT tar the manufacture, of UhattllMdtaifAMdubMi 
its extreme ends made as separate qiieBsi.' 
central part of the retort wfaion is >bmU egpmbt’-ie^ifhs 
heat can be re{daoed separately, without rnpfaaring: the 
end parts. These ends, which cury *'hr TjVruilMntmt, 
may have a reotingulsr or polygonal «etiiji|ln WbWetttbra 

BSUa Awmsl Iwa Abm -.A . SL - A ——...,.. _. s . 4 . 4 .^ 


croftv-Motion of the central part of 

of the retort is thus reUeved at the d{<|lw ‘•gffmrt 

at the ends—E. L. 

Oae from rockt and other earbonaltd mineraiot .fboists 
for the extraction of lighting and h»atCho'uti^:--'A .i af Er l' 
A. Srigle. I>. Pat. 361,646, 

PowDBBSD earbonates of lime or itwgmiia'jf^'‘a£|ud 
with powdered coal, or these ingMiplimiy^ s yTLl STm '- 
pressed into balls udth the addratm tn ad 
and maintained at a snitable temperature 
retorts, or in producers constructed 'ttie paWgifr.'ln 
such a way that in proportion m •‘Ttirlnm''l>t8gilltl'' tb 

liberated, it can take up a fresh equifOtetfl Of AMMU. 
or in certain cases that arise, a.fresh eqjdrahdtt^d'ltiwiiiS, 
under the acrion of hydrocarbcm vappras BT 
or powder of incandescent carbon, iritb «. Mmwiu 
intervention of steam, in order to, 
gas.—W. . H. 

Water-gae; Mannfaetun of -. t,J.'%siUMtti'Md 

J. M. Muller. Fr. Pat. 864,661, tomA 
Tsb improvements in the nuutufbbtiM 

■ wo*n?g oi>" 'Id ip^pr-iiallp' 

that the current or .blast traverses a dttt#ir 

at least equal to two, and the gSfi^tibtf'MPira.SSoiS^ 

producers arranged in series i tpa ptodBcaii^'WiyiS 

such a way that the gasidcarioa 'ooeb'on 

height above the bottom of tbe ptbawm 

a height at whioh the gas is also oft} 1im-SaSS 

is supplied with a circular gas ealbetd#i 

is the msAouty of the pM&eer; m osMis tt, iri-SlM. 

case the gee eolleotot can be adv«dil(gwa«MTo(itM^ 

water- ^w^i^eots of^^faeee 

of carbon ^oidde m tl^ gsa, ati«to r^yS STlSiBifflE ' 
of ■cllnte on, the bars.— W. C-.H.: ,, ' 




^.' te ai sed 'ampwBlw*. 


Air ond pas; Froduetion of a mixtnre'^-kj. 

purposes- .ftoc. pw ‘AgfiMte niiin'’<'l*|i 
. K-.Pat. 864,840, 911^1 

,,:,.Ap^’4, i»P3. .'1^’ 











lat't, GnMutMon «/ a ftMnhx' for poor —— a 

oMNwyonMVtor. UOS. 

?Kil ttif'hiit at »ti«ia$ or lMt«r i« 

0(0 i>v doMite It'l]^, ond burning the Iu«l 

ritb 'orttBt™ dreogfat. nuTpiMV joMii prodnood serre 
.t 4 !Im uune time lw bhstln|; (he boiler, end supplying 
lotive potrer to e get motor.—B. V. 

lomlmaHliUt t Gaa^ying aod tuptrheating liquid -. 

G. Srimiohedora. 7r. Pet. Se4,8ei, April 4, 1906. 
gOUtD oombuitlbtee ere gesified end superheeted in en 
pperetos ooneieting of two ooncentrio tubes, the speoe 
etween them being divided into en upper end a lower 
hember. The liqmd enters the lower annular chamber, 
nd peases through orihces into the inner tube, which, 
a Ms lower part, is fllled with a granular filtering material 
ueh as send, to retain residues of carbonisation. The 
iquld is then gasified, and passed through perforations 
a the upper half of the inner tube Into the upper annular 
pace, whmh is open at the end. The jacket spaces being 
iled with liquid and gas respectively, the heating of the 
inlk of liquid and the superheating of the vapours takes 
lace more uniformly than by applying the neat direct 
0 a single tube.—B. L. 

kn producer. E. Lorin. Fr. Pat. 364,893, April 4, 1606. 

M a generator for the production of heating or illuminating 
M, Idle blast-pipes supplying the necessary air are 
DOvkble, so that they may penetrate the incandescent 
nass to varying depths, according to the quality of fuel 
lurned. They are surrounded by water piiies, which 
ool and protect the air blowers from the fire. The 
team generated can be blown into the generator together 
rlth the air. A movable dust chaml^ is provided in 
he enlt opening of the generator, and the gases produced 
rp oottveyed through a tar separator, washer, and purifier. 

—B, L. 

ifas producers for poor gaaet. 3. L. M. Fomas. Fr. Fat. 

364,870, April S, 1606. 

CBS poor gas formed is collected in an annular chamber 
irOund the bale of the producer. This chamber is 
irovided with a water-jacket, in which the steam required 
or (he gw producer is generated, and which incidentally 
aidk toe lowet part of the producer. The grate is pro- 
eotod by a layer of ashes.—K. L. 

Jos; Process for the produdion of -. Deutsche 

Bauke-Oas. Ges. m.b.H. Fr. Pat. 366,334, April 17,1606. 
lootntDino to this process for the production of power 
pia, moducer is worked at a comparatively low tempera- 
iuna ud toe fire tone is maintained too shallow to yield 
t good water- or producer-gas, or mixture of the two, 
int the quality of the gas is raised to a suitable vidue by 
fiowtog mto toe reducing zone oarburetted bodies, eitoer 
ks pdsraw, or as vapour or gas, suitably mixed with air 
X steam- In oases where bituminous coals are used, 
dlliti^iiots df distillation, tar, dec., drawn from the Upper 
part toe producer, arc re-introduced into the fire zone, 
whlth is kept shallow to ensure regular working of the gas- 
mducjna proeess, after previous admixture with air or 

9imMM Qat Producer. Deutsche Bauke-Gas. Ges. m.b.H. 

Wt. Pat. 366,364, April 18, 1906. 

Tn'm pdttosir oonsista of an outer casing from near toe 
tqn .ol whito toe gw ie draira off to the engine, 'nothin 
thu oaitog is another which extends downwards nearly 
w far le toe grate bwe; fuel it fed into the top of thu 
'mum ewhig ,' s^ toete zmdeivoes a process of di&^tion, 
toe produm wUeh’ ike ><&«wn off near the top and 
wnM ^uwn fay e pipe, wovided, ^to wninjeotor. oapable 
shm'df inlviHnrinff'siiflarrtf’frr'a wilvtiiifr of eteaai' aao air. 


j iim Binusn.'«iw.as;.wsa««ns m t sw e i w w'wswfraws-sw.yipsuwsw wif. - 

'teduotag zone of'toe producer, imm wm o M ( ' ''W.:«pbf., 
. buitible toiongh the weli of toe ease. (Bee aho 'n. Fid. 
S6SkM8. Sbb.le, 1908; tois J., lOM, to 'M- 

Ckme or mpourt; AppaMue for toe dKmiMitm 
vnpuritiee from —, R. Stoeibe. Vi. Fat, 'SOMMS, 
Apiit 7, leoe. '(Jr, 

Taa invention conaiste essentieliy in the introduetom Ol 
a rotary fan or blower into (he main or floe throi^ vndto 
the gases or vapours pew from the generators to toe plaqe 
of nse. The rotation is effected either by the pwaage of 
the gw itself, or by external mechanism, and the centri¬ 
fugal force throws the impurities either through a per-' 
forated owing, or directly on to the walls of the Chamber 
in which the fen works, from which they are removed. 

—W. H. G. 

Oae calorimder. H. L. Doherty. Ft. Pat. 366,814, 
April IS, 1606. 

SzE Eng. Fat. 8866 of 1606 ; this J., 1606, 633.—T. F. B. 

Ineandeeeence mantlet ; Manufacture of -. R, h, 

COssard. Ft. Pat. 364,764, March 30, 1906. 

A MIXTURE of thorium nitrate, 1000 grms.; cerium 
nitrate, 10 grms.; and beryllium nitrate, 8‘6 gnus., 
is plao^ in anask and treated with ammonia gas obtained 
from “ the aqueous solution of ammonia iiquM^jdag 
at —40° under atmospheric pressure.” The product is then 
“ hydrated,” and, after washing, the " solution " of oxide 
is used for impregnating a fabnc woven from cotton and 
natural silk. This is dried rapidly at 60°—60° C„ and then 
burned off.—H. B. 

Ineandeeeence mantle for automatic ignition. Fischel 
and Pick, and G. Imiela. Fr. Pat. 364,839, April 2, 
1606. 'Under Int. Conv., Aug. 2, 1905. * 

An igniting body, oonsiatii^ of alumina and platinum 
black, is applied to the interior of the mantle at not more 
than 3 cm. above the mouth of the burner, and is connected 
to several igniting strips or lines formed from ammonium 
chloroplatinate or the like.—H. B. 

Ineandeeeence mantlee for gas hurnere. J. E. T. Woods 
and M. von Schmidt. Fr. Pat. 366,341, April 17, 1806. 
Under Int. Conv., April 17, 1906. 

See Eng. Pat. 8162 of 1805; this J., 1900, 213.—T. F. B. 

Ineandeeeence lamps; Procest of increasing the eleetrie 
resistance of certain metals, eapeeially those used for 

gloui-bodies of -. H. Kuzel. Fr. Pat. 364,013, 

Mardi 27, 1.908. Under" Int. Conv., July 26, 1906. 

The metidiio glow-body, consisting of chromium, man¬ 
ganese, molybdenum, uranium, tungsten, vanadium, 
tantalum, niobium, titanium, thorium, zirconium, pdati- 
num, osmium, or iridium, whether in the colloidii or 
orystalline (wire-drawn) state, is heated to whiteness in an 
inoifferent atmosphere whilst in contact with' snuto 
quantities of boron, silicon, or carbon, or compounds 
capable of liberating these elements. The metal absorbs 
a oortain amount of the boron, silicon, or carbon, whMeby 
its resistance is increased. The b^n, &a., may be 
apifiied in the gaseous form (w boron hydnde, too.-), 
mined with an inert gw, or w a liquid, to wltieh tois 
inoandescent metal is immersed_H. B. 

Olour-bodiet for eleetrie lighting; Maamfaoture of . 
Siemens nndHaiike A.-0. .1^ AfcStA, 

MKIfi. UnMr Int, Gimv., April 8,180S. . , , ' ' ; ' 

A wiSB,.o(Hfiled or wira^dratin m 
toeiMZEfaoetowdtda into a toemioi 

etetodoto. resistanoo, by causing toe trire to 4_ ,_ 

Etopee* eapal^ of ftomtog otonioM ooBtpodndii ntok li 
.Ito^'etoaimh'« tote of. .iantohito to top' ' 
toto’to Vi'toimliift’ 

toAltoi^toMAlle .or/. 



'‘ImW ‘ iiMitii- fUmmi'i' 
iif Bnitu^ Oa^fiKUaht. A.<0. 

’Txm bMMiiDtng of the ffluMeot in • BMrtaDlil'ilainMt lamp 
aeeaw ^ne to the bitting of the filsment <»» to, im 
euppof^ etm to Hu depotitira at anqh poiata of the 
mdallle partiolM liberated by me diiintegrating action 
of the omnni To obviate thia defect, the patenteca 
proihia tae lamp intemalljr beforehand with aorfacca 
oarq^ a al^t metallia depoeit, which oSera numeroua 
polab on wfaiw the pulveriara metal may coBect, Inatead 
of npoh the hlainent. To pcovide ouch aorfacca, for 
example, the bulb, before it ia aealed, ia filled with hydrogen 
at a pteaanre of a few millimetrea, and the electric current 
iapawndthiot^ the filament. In a few minutea, diaintegra- 
tion of the ttlament aubatance occura, and a depoeit 
ia formed on the variooB aaifaoea inaide the lamp. If 
the Bupporta for the filament are white, the formation of 
the deposit ia indicated by the appearance of a greyish 
ooloor. The hydrogen ia then removed from me bulb. 


m.—DEffTRUOnVE SISTn.LATIOR, 
TAR PRODUCTS, PETROLEUV, 

AND MINBRAL WAXES. 

(ConTtaued from page 879.) 

Btratru; Determination of carbon hitvlphide and total 
niiphur in -. E. 8. Johnson. XXlfl., page 985. 

Otfs need for 'gas-making purposes; Composition and 
uaiuation of —. B. Boaa and J. P. Leather. 11.,page 
916. 

TJsrran Swtiis PatiNT. 

Ifood, peat and the like ; Process for charring —— 
C. J. B. Mailer, Sundyberg, Sweden. U.S. Pat. 830,352, 
Sapt 4, 1906. 

SlI Er. Pat. 361,209 of 1906; this J., 1905, 839.—T. E. B. 

Fnixau Patxkts. 

Ammonium nitrate ; Manufacture of -[/rom distillation 

gases]. W. Eeld. Er. Pat. 365,409, AptU 19, 1906. 
Vn., page 928. 

Pemeuanides; Process for obtaining — from gases 
of dstiUeaion. W. Eeld. Er. Pat. 365,410, April 19, 
1906. VII., page 928. 

Mineral oils;; Process and apparatus for refining -. 

The Alcohol Syndioate, Ltd. Eirat Addition, dated 
Nov. 80, 1905, to Er. Pat. 825,636, Oet. 27, 1902. 

Sm Eng. Pat. 28,243 of 1904; thia J., 1905,1294.—T. F. B. 

DistfMhu apparatus [for petnieum, (he.}; Dai^tkesael- 
Ond OaSometerfabr. vorm. A. Wileke and Co. Er. 
Eat. 368,993, March 9,19061 Under Int. Oonv., July 29, 
1M>S, 

A ' 0 !i^'|i t^umeotad eHiUi a oohimn and a condenter by 
two hlfwi, eiOh* of which b fitted wfth » tap, tO Miable 
the VMfion* liberated in me still to be diii'wed at will 
ia«tW'«hh>ttmhr the oendthem, Meormtt 
Aw ‘faeoWiad ''by onbotHMee^of'low m hip" vm 


In 
th« 
air to 
the 


ttwiaoe.—U. 8- 


DistIBing hjfdroearbonaceaus suistaiues; • 

a^ratus for -. .Atairioim EdUsthni tW' 'Wk'ltm'.' 

366.168. Awrina MMS. 


886,188, April'12, im T' 

8m U.S. Pat. 821,823 of 1906 i tfitoJ,l90B,|»t:fT;|!(4i''^ 

Lubricating oil which smile no odonr or ecea has an ofrewAilL 
odour on burning. A. Haenfiein and. Xu XotiwiAl,'; 
Er. Pat. 366,338, April 17, 1906. Xtt, piga ' 

n^-ooLouRixa uAmni 4ii> > 

dtrstufu. 

(Continued from page ShO.) ' 

Nitrophenclsulphonic adds; Contribution tc Ae'lhOA* 

ledge of -. B. Onehm and O. Kneoht. J. ng»te 

Chem., 1906, 7^ 92-111. 

o-Nitroanisol-p-sulphonic acid ia obtained ooaiitttaliwdT 
br mixing moieeSar proportiona TTaitm^r^.. 
onlorosulphonic acid at the ordinaiy tomporatolo,. 
new aoid diaaolvea in anfaydrona ethyl acetate, ,aad vAs 
readily in water, crystallising from the latter inlMtl^’ 
transparent plates. By treatment with phoariAmw, 

pentMhloride, o-nltroaniaolaulphonoBlaridt, m. nh .eS^ 0,, 

)a prepared, and this aubstanoe yirida a stdobimainlAi 
m. pt. ue-s” a, which la idenilori with 
obt^ed by Franklin (see Amer. Chotn; J.,, tW6, W, 4«|l'' 
by the nitration of anlsol-p-sulthonio acid. Me antinc^* 
noup ia the above aeld must, tnerefors, be in the s-poritim 
By redaction of the nitroaulphonio aoid with gA "add 
l^drocfalorio acid, c-aaitidine-p.sulpbottlo arid is oMainad. 
This eaeilv soluble aubatance when dlaxotiied aad'OtHm: 
bin^ with d-naphtfaol in alkaline'aolutioB neddhmi^v 
bluish-red dyestuff. By oomplete twiao&i wm mt 
ud faydroohlorio aoid the saiphc^ehloride ie OOnvAtad 
into p - methoxy - m • aminothiopbenolhvdtomnmmt 

S (0CH,).C,S;.SHCC)CH,:I«l,(|kK*.lS4tS “ 
eea in odourless white needles, m.pt 280 *_jSIfC 

This hydroohloride ia an unstable substance wthidbltaA 
great tendency to go over by oxidation into thhilAdmi^ 
ohioride of the corresponding disulphide-, Xhe 
aubatance, however, ia raatUfy diatotis4d, ahd nMW' 
a yellow diazoaiutu solution, which odAMtA^lW’' ‘ 
^-naphthri in alkaline solution to forin a 
dyestuff. ‘'7^' 

The authors attempted to prepare aalpb»M4««»f ’ 

by condensing ^methoxy-m-aodn ^yb plMlMgt™^ 
chloride with aimetnyl-p.plumylena£aihiiAmoim^^M) 
Mid. A very impurg reaction prodoA wA'ohSffi'; 
from wbieb a honK^eous.anbotance ebuld not heim^T ' 
The blue oo^ry powder finally far *(318’; ’ 

purification of the crude mass appeared tb he ihhommii#' 
between a thlarine and a anlnhlde dveatirW Tt ' 


between a thlarine and a Balpbidedyeaiuff. If mwa 
a great affinity few tannin-mordanted 'cotton, on W 
it to stated to produce bright s^Uoe Aiaom df j 
faatnm to wtslung. On the otiwr hi^it dooanotl 
** **1^ “ untreated oottoh'. ; 
tiM MratioD of Rodilufa RUlphtde, hiiiy 
fast blue shades are obtained afior orida&tm &^UM 


SrasBfn mid Basmatospliu. J. 
^[.Ibiiatgh. 'Cbmu.,,,!^ 

Yn 'mlitoe^wLA' _ 


, v, .V., • 

Md ■'J., MiriAf"*:'; 

■.«Ti 















i#|h •««« •^(tilih), «%WI ; jM fc i K jpa^riaB. 4 mV • 
ciMMa«i»tyl«om{wai^QiPli(ll!{|)Q^ 
m uifm pM «ttii th»««t)«tww<jg i^fa dk»iteawJMWl»» 
f^. It «rMt«UiM« trom iloohd in 

wUw^itMWaimcKi^l^ tW—'ivz^C. t1i« tnaifortnation 
pfoO^^otitijnMl by ttnithw trtMsMtlijdhaBnintdzyimie 
oold (ttinhurie held it denriWl. It coi^Uma » 
UllUy #etd hydi^xTl (trdtop, does not renot nith hydroxyi- 
uiinc u>d_;^n}dn;al«’iDP, *nd yielda a methyl ether 
netUiu ^ 9^—10!° C which can be readily byorolyaed 
with &ali. The compounde obtained by nitrating the 
traiMfonnatioti produrta of trimetbylbraailone and tetca- 
awtbyihamatoxylone are deaoribed.—D. B. 


SapBkarin, a new glucotide, coloured blue with iodine. 
0. Barger. XX., page 951 

EsQuaB Patents. 

Jniifo ; JUam^atture of - from piewigiycine or ite 

derimtivet. A. G. Bloxami liondon. mm F. Becker, 
^edenau, Germany, Eng, Pat. 19,353, Bept. 26, 1905. 
It ia found that the formation of prodnota, eaaily converted 
into'indigo, by the action of SMium amide and sodium 
r^acide on phenylgiyoine or its derivatives, is primarily 
due to the presence of disodium cyanamide. The present 
pKweaa oonsiata, therefore, in introducing equal weights 
of <&odium cyanamide and phenylgiyoine into a crucible 
heated to 800“—400° C., treating the mass, when cool, 
wMl water, and blowing air through the atdution. The 
yield of indigo is stated to be nearly quantitative.—T.F.B. 

/ndofdeaof [for aufpAt'de dyeetufh ]; Mmuhwtur* of on 
C. 0.'Abel, London. From Aet.-Ooa. f. Anilin- 


C. 0. Abel, London. From Aot.-Oea. f. Aniiin- 
fabr., Berlin. -Eng. Pat, 27,000. Dea 27, 1905. 
ihe pro^tton rf tWlndophenol, NH,.C,Hj.N: 0 ,H 4 tO, 
hy . t^ foint duda^dn of paraphen^enediamine and 
it ia clfiqied. that good ^elds are obtained by 


■..' w ii i il lfng diEHtiiliJatetnilad-tQ, 


dkihg certain inabldble metal peroxides, e.g., lead peroxii 


{Aawhate, which fabiiitates the oxidiaing action of the 
peroxide. For example, 11 parts , of paraphenyl'ene- 
wamine and 10 parts of phenol aril'dissolved in 1600— 
9060 pwte of water, 'and the aolntion ia Unated, with 
aMtanon, with a paste containing 48 parts of lead pnoxide, 
W pawts of disodium ‘hydrogen phosphate, and 86 parts 
of sodium bicarbonate; the last-named substance is for 
the purpose of rendering the mixture faintty alkalina 
TTmi prempltate is tiltered oS, and the Indophenol extracted 
.'it by aloohid or hot watm; the resuitirm solution 
miy *1b« joaed direotty in the manufacture of snlphide 
dyettaia.— k. S. 

Odtmut idkte \from aeo dyetlufft ]; Manufttetwre of -. 

'O. Immy. From Minster, Lucitta, und Brlining. Eng. 
Sob. 27,269, Dec. SO. 1905. XlUd., page 939. 

.gige dyaafelfa; Mamfaeture of yellow —. 0. Imrsy, 

, ..tjLQUna- Fkpm Farbw. vorm. Meister, Lucius, und 
.Bbiadag, Eoeohst a/Main, G«many. Eng. Fat. 9822, 
ieb. 2, 1906. 

■ElBiWW dyeetufla, rtated to be very fast to light, are 
..nfW n oad' iy combining diaxotised m-xyUdine-o-aalphonio 
wM l-sal{d>oaryl-8- 

]p^yl- 5 <MMoloDaa or with l-aulphoaryl-S-pyraxofone- 
>-oagbo»lio aicidt. The same compounds ate obt^ned 
Iw sripMSHttlQi tim reactioa products of diantised 
W.gyttWRWSMSo^ihonio' aoid with l-aiyl-3-inethyl-5- 
pyraaolMNS or l‘aryl.6-HFra*oloae-8-oarboxylie acids. 
,,y(;v ^ L, 

iafte* 

.i .eaods.fWerifmn. jHwfliftWto ytw. jK«Mst»’iim«iut.uad 

JtlSU Wg *vOQ« ViMWf *■». vjDB^^ Ju^'' SvVQs 


k mst .this -s., 189S, f 

hfapAthafaiie dernalitttS\Mombl»t*em-«t-bt*».^i^k>^^ 
tnalUrt: {Ate dgOetutdi from — 3. -Y. 

London. From BadHs^ Anflia usd SodO 'lMrticv 
Lndwigshafen on Bfaine, Gormany. Eng. Pat. 7267, 
March 26, 1906. c 'J 

Axo dyestuffs giying red to violet shsdes, jhft to iiiiyi, 
an obtained by combining monoslkyl-ethiSrs et Lt-dl- 
hydroxynaphtfaidene with s^phonated diaso- and teh^o. 
compounds of the benkene and naphtfaalane series. For 
instance, the diaro solution from 17-3 parts of metaniUc 
acid is run into a aolntion containing I7A parts of the 
sodium salt of the monomethyl-ether of l.i-fUhydroiy- 
naphthalene, together with sufiioient sodium ebrbonate 
to render the solution alkaline, the mixture being stitred, 
and cooled to (f C. The dyestuff is recovered by salting, 
out. IV dyes wool very level bluish-red shedes.—A. 4 

Naphthalene derivalivet; Manufaeture of -. J. Y. 

Johnson, London. FVom Btdisohe Anilin und Soda 
Fabr., Ludwigshafen, Germany. Eng. Pat 7!ffi7A, 
Much 26, im. 

Mokoalktlbtbbks of l.a-dlhydroxynsnhthalens are 
prepared by heating l.t-dihydroxynaimthidene with 
alcohol and a mineral acid.—^BL L. 

TMoindoxfdearioxylic acid: Manufaeture of a sulphur. 

containing red colouring matter from --, and from 

Tkioindc^. Katie und Co., Biebrioh on Rhine, 
Germany. Eng. Pat 14,057, June 19, 1908. Under 
Int Conv., Dec. 22, 1905. 

TmoiNooxrbOAiiBOxyiJO acid or thioindoxyl are con¬ 
verted into the corresponding red dyestuff, ‘which contains 
sulphur, by heati^ with sulphur, sulphuretted hydrogen 
being evolved.—H. L. 

United Statee Patent. 

Ortho-oxynumoaeo dye [Ato dyestuff], and process of 

making same -. K. Sehirmaoher, F. Schmidt 

0. Pretiell, and W. Sofaumaoher, Assignors to Fsrblr. 
vorm. Molster, Lnclus, und Briining, Hoeohst on the 
Maine,^ Germany. U.8. Pat 827i46l, July 81, 1906. 
The process is claimed for preparing o-oxymonoaxo 
dyestuffs from ohromotroi^o.aqid aM diaxotised o-amino- 
oxybenxene derivatives oontaintng no sulpho-gropp, 
wmoh consists in oausbig these bodies tq act upon eaph 
other in presence of hydroxides of elemejuts fomung " we 
five middle members of the seoimd group of the periddio 
system.” The bluish-rad dyestuff Sfmmmd by the com¬ 
bination above referred to is claimed a# a new u^oot 
(see this J.. 1006, 471).—H. L. , 

Fbxnob Patents. 

Phenylnaphthimidatiie: Process of making Imitwdiydlat^- 

atsd derivatives 0 / -. Aot.-Ges. t AnilinfaM. ' Fr. 

Fat 361,543, June 8, 1905. 

See Eng. Pat 11,769 of 1905; thia J., 1908,215.--£»- 8, 


Dysstuffs f Process for making new monoazo —^,: iiMb- 
Oea. t. Anilinfahr. Fr. Pat 805,040, Apiafi, . 

AvorosoLraoKio acida of ths bsaxsne or niadithaika* 
smiM'an dtsjxotbMd.'fiiS.jimmliiaed with 
ItiLpAemAeaediamine', 'libj» Pspultiim ^IWftufEi 

' fasii^^ -to 57 ^?%* 








hm'tigiilU^S^wUh witMt Se^Stoa 

W ^4^ '*0 '« O^^OD/^ IB ilcUoi. of Ijfidihydroxjr- 
auii^WtiU), SB kiln*, erf okoftii lodA aolatiOQ, S0° *bd 
,kSi^ of ; . tha formation of the d^tuS 

oUnisabMi immadii^y; niter two honni tha prodnot i> 
dimtadt nod 1^ dyaatoff praoipitntad by aoatio aoid or a 
niaartl aoid. It dvea wool in viitiat ahadaa, transfonned 
on attar-olffioiaiag into vary faat greaniah'blaok shadee. 
^ia oombiution of similar diatomum oomnonnds with 
a-aaphthol, ^naphthoU l.S-dihydroxynaphtnalene, 1.6- 


naph^oifUlimonio aoid, and 1.6-aminonaphthot is also 
daaciibad. (Bee also this J., 1905, 1168.)-T. B. B< . 

Indigo ',' Pnetn lor makitig —A. Eahtjen, Pr. Pat. 
3BB.10B, Feb. 17, 1906. "Undar Int. Conv., Marob 6, 
1906. 

Iiwioo ean be formed quantitatively from n-isatinanilide 
by tiaatmsnt with hydso^ sulphide, in nentral or alkaline 
suspension, at temperatures between 26° and 70° C. 
At Wot temperatures indigo is not formed directly, but 
the product (probably a-thkrieatin) can be readily oon- 
vertra into indigo. Hydrogen sulphide may, for example, 
be passed into a solution of 10 parts of a-isatinanilide in 
30-^ parte of alcohol, at the ordinary temperature, until 
the solution is decolorised; after dilution, the inthgo is 
pceoi(4tatad by means of air or other oxidising agent, 
alone or in presence of alkali, or by addition m alkalis 


a-lsatinanilide. at a temperature of 6(r C. The auiphur 
can be removed from the indigo by any suitable method. 

—T. F. B. 

l.8-Arpfc»m»»o)iophthofsldphon«! octis ; Production of -, 

and of azo dueatuffi dsrtvsd thtnfrom. Farbenfabr. vorm. 
F. Bay« und Oo. Fr. Pat. 364,001, Uarob 9, 1906. 
Uad« Int Conv., April 26,1903. 


of watw, and of aso dyestuffs by combining these sub- 
staooes'wtth diato eompounda Arylation may be earned 
out ititii or without the addition of a condensing agent 
dr of a salt of the aromatio amine. Example: 841 parts 
(rf' l.B-aminohaphthol-S-B-disuliAiDnic acid, 200 parts of 
i^pe; and lOOO ports of wat« hsatsd to 14(y C. for 
48 bbnts. The mass is &en mads alkaline, and the excess 
of Nufline driven off with stoani. After neutralising, 
l,8.'^eaylaminonaph^(ti-8.ff.di8alph<»iio add is precid- 
tatad with salt in tile form of white needles. The shades 
of a nurabn' of the combinations made with the above and 
other l.g-atytaminonaphtholsuiphonio adds by the process 
oWint;! are shown in the foUqmng tabla:— 

V: ' 'Shads'Piodneed 

Dyestuff. on wod. 


a» 1 

'J 


3.S-dlsulphonic add 


It-'.-;;. V ViT' 


'\ Vtotflt blMk. 

iVkHet 

^BlMk 

rnUMlr 

isu»‘b!Mk 


_ ':4 

.pail Bsst^ 'tww ;dy <ed Mi t is 

yefiow wysMlne powdtr, InsoiuUM in 
alktdis. wUsh dyus oddon from an liMadl 
vat in oraw broumabadts, tt^nfag doisi^ 
waddng.—H..Ia ;; ■/:' 

AitiAfocsne ssrhs J ^^<i»elion of dditil^^ 

Farbenfabr. vorm. F. Bayer uim Co. int 
March IS, 1906. Under lot CdBV,,4ld»e W'IMf 
DYasTOvrs of the anthracene series which dy« dottea 
from an alkaline bydrosnlphlte tat, are pnoasad ^ 
beating a.aminosnthraquinonea witit alkali ph ant^ t aa oi 
wiUi mixtures of oaustio aOcaiis aad plMnlfc ptpk Ik 
out the ad<Btion of oxidising a^nlA the Jpadd^wti 
obtsinsd from a-aminoantiuruumons yielda; W n'aiiMBi 
blue shades; that from 1.4^mjatahB<M<tdliMaia, pMn 
shades; and those obtained hrom lA- and I.6-diaMtin>. 
antbraquinono rsspeotively, yield Uuistk'gnen ehadsai' 

Aso dueiiufft; Produttion of ntto —. fqrbai^Mkia 
vorm. F. Bayer nnd Go. Ft. Pat 
1906. Under Int Conv., Oflt. 28, 

Kaw aso dyestuffs are prepared by oomUnii^ j il ia < ia W (i W 
compound of the di'a-aroiaomanyl etiiaa id aiilMit 
NHt.C,H 4 . 0 .CH,.CH,. 0 .C,H 4 J^, with two taalaa^ 
of dther 2Jtantinoniqhthar,7-in«na^,«r.l,7-4ittaMMh 
aoid, or substitution ptMucts tiwsao^ at witl Q0amHioala 
of these substances and aaotbor n^ae)iia:af laa i i i aii a it l ii i 
suitable compound. The produota obMapd am SpM 
to possess exeellant affinity for upmMUitaff adU^'tlM 
ducing bright red shades fast to mob.^ A tiriila 
whioh twanty-one auoh oombioatihna^'daaodbsid.'h.Wik 

^ '>■' ' ';*, ■- ' 

AtUhraetiw teriea; ProduO^n aAjitflfaalliaal; 
[Anthracene dueUnff*.] FarMhiMk. 'vdaai, 
und Oo. Fr. Pat ii«,S06, Aprfl 
Conv., Oct 23, 1903. , 

By oondeniing aiixarin et Ita dsriwsiivaa witit oi||fati||iM 
antfaraqainonea, bydro-aaines see obtaiaad, whiah'il^ 
“vata" when treated with alktyhM Ndnflfaig : 
dyeing cotton blue, green, mid brown shadns. .Tj^awtiNdml 
of afixarin, 30 kilos, of l.t-diauinaantlHAiimada 
20 kiloe. of boric acid, and 200 kBuati.idli- Jl jttOP 
ara heated to boiling few 10 to 20 houra, asid 
is poured into water, and purUlad bw wasWatl ^llMKifW 
water and hot pyridine; a blue *' vw ” is thaaMWiMil 
this product, as also from those from 1.2. w 8t3>iwiiw||) 
anthraquinone and purpnrin. Tha pnidwte-tt^ dw^ 
2.3-diaminoantiiraquiBone and pucp>tiffi.«4|MkMa:dti^ 
give hluiah.|pwen valo, them from 
quinone and AUzstin Blue or Alisaiin .Serdaduat'/jpOf 
vats, whilst those from 2.3-.ffia>llif(ioanthf>^wi(>Bl'''y 
sliaa^ hr ff-nitraeliteriu form brown Wafr. famawip 
X, 1902,421 1903,1192; 1904,1828, 

1167.)—T.P. B. '1', f 

ByeWuJfs,- Production of new wgidytiHi^efrtff'' j i 9 I M i a 
-—. Ferbenfabr. vhrm. F. BOfur »Eid '9% 

305,416, AptU 19. 1906. Under Baft: 

..»W6. „ 

6>Kfraho-4-Qia«ao-2-aiii]tannotot« > 
wftii Oadtro-Aohloao-Baminhphenti; 

Owtadapphenot,' pt ita <eti>asyi dsalywl 
add oottUned ttith tfre ai|lpfa«do atids 
anainonaadititnla, 











ill .. 




••<« m«MId Mdft of W* B. im'»*^-'-aiiim*i» «t acf 0., 
> MMt (Wios ilnt I[dtw UMittllli^ With tUato «<di>bnri« 
ioM ha obtitM a " oi indlga Ub» «»b- 

' itMiin' i« ntd to tw {rawti«i% «riaU<i in watoi mwl* 
at|(My aHaiUna< oiBt aodiiUB sarbiHiate or ammonia, 
aid to ]»o<iai» obadoo SO pn.oant. daapor titan ordinary 
i ruHy > of the aame atran^ under equal oonditioni « 
■ dyaSn.—H. I,. 

Dftlu)/ avAoUe for the preparation of laktt; Proceei 

hr mating an [oio] -. Farbwerke vorm. Meiater, 

Mdue, and BriSning. Fr. Pat. 364,807, March 31, 
IMM. Under Int. Conv., May 18, 190S. 

t Sail 3Bag. Pat. 0986 of 1606 j preceding these.—T. F. B. 


V^riEPARlllG, BLEAOHIRO, DYBINQ, 
.PSnmRG, AND unibhing textiles, 
YARNS, AND FIBRBS. 

(Continuetl from page 381.) 

Sodium tvtphide-formaldehyde; fieaertiea «i«ler Aniline 

Bialik bg meant of -. E. Trepka. Rev. Gen. 

Mat.-Col., 1606, 10, 367—288. 

Tbb aothor propoeee to produce coloured reserves under 
Aniline Blaolt by means of basic dyestufls fixed with 
rino salpbide. (See H. Schmidt, Bull. Rouen, 1883, 291.) 
Hie dyestuff is printed together with a soluble line salt 
and sodium sulphide-formaldehyde. On steaming, zinc 
sulphide is formed, and is jwecipitated on the fibre, 
tonther with the dyestuff. The sodium sulphide-form¬ 
aldehyde is prepared as s thin paste by adding 2000 
grins, of 40 wr cent, formaldehyde to a solution of 1000 
nms. of sodium sulphide in 4 litres of water at 40" C. 
After 84 hours this mixture is strained through a cloth, 
and is then ready for use. The following are the recipes 
for tiha reawves whiifii are printed on cloui prepared with 
auBine salt, sodium chloral, and (lotassium ferrocyanide 
in tile usnal way for Aniline Black. 


(see ; fiFtiej. The splnninF edltrtion uhtMrli In Ulffacl 
faita into tiie spinning Teasel. 6, ttrou^ A'rpeenf 'IMxmi 
0 . and after passing tKMiljjh’lii wou^ «poit • e. 
The preeipitation liquor it t|Iow«il to flow-from iSa ihwt 
reservoir, d, into the open auxiliary tank, «, in uddeh the 
level of liquid is kept coaistfnt by meens td an adji^^ 
overflow pipe, f. It is conveyal by a pipe, g, into ^ 
spinning vessel, 6, from which it flows away into the 
trough, h. The spinning vessel is olos^ at the top and 


Xmc fulsiials ot^. 

BiMiamrse so. .. 
TUagsvlas . 


.mlas . 

ndsns Blur.. 


Metkylatcohol... 

SeJeStets.™ 

.liagussloai acetate 

-N*B. ........ 


Red. 

Pink. 

yellow.j 

400 

too 

400 

100 

100 

100 

18 

10 


18 

_ 


12 

— 


... 


20 


... 


104 

240 

100 

100 

... 

70 

200 

200 

200 

— 

— 

50 

«0 

to 

50 ; 

1000 

1000 

1000 1 



Jhlohsoing B i* made up of 320 parts of dextrin, 600 
{Mats 01 .ataroh, 100 parts of water, 4w parts of potassium 
eolid^ 40^ B, 100 parts of glycerol, and 100 parts of olive 
oil. After printing, the goods are steamed for four to 
ftye ndnittei, chromed, rinsed, and soaped. The colours 
hlA imtod to he as faat to washing, but scarcely so bright 
obtained isllli uino-white and albumin prepara- 
'iwiw i wnt the mixtutei can be much better pimted aa 
cMi nee bom inai^^ mhatanoes.—R, t, 

• •' Ilk'; 1V.; • , , ' ‘ ' , 

f: h. 


loipes open at the bottom, so that the whole apparatus actually 
with represents an upright siphon filled with precipitation 
snide liquor, of whioh one leg Is formed by the spinning vessel, 
and the other by the tube, g. By this arrangement the 

_auxiliary tank, «, is at a lower level than the s{flnning 

vessel, so that the fluid column in b is freed bom the 
Sky pressure it receives in the apparatus where the tank is abovo 
the spinning vessel. In tte figura the level of liquid in e is 

- higher than in the trough, h, to that the precipitation 

liquor flows in the direction mentioned. On other 
Jb® hand, by lowering the overflow pipe, /, sufficiently, the 
_ direction of the flow of liquid may be reversed. By 

— these means, it is claimed, a eteadily uniform “ vacuum,*' 

— adjustable without interruption of the continuity of 
apinning. may be obtained.—H. L. 

uo 

— Sm; Proceet for rimuUaneoutlg ungnmming and dpting 

2TO natural -. J. G. Ixirrain, Txmdon. From 

Gebrueder Sehmid, Basle, Switzerlaad. Eng. Fat. 
60 2886, Jan. 30. 1600. 

OxB hundred kilos, of raw silk hanks are suspended 
bithin a vessel containing a solution of 38 kilos, of soap 
and 5 kilos, oi s rhodamine dyestuff in 880 kilos cf wster, 
600 *'** being in ootitsot with either ^e siflution or 

slum ***“ *'***• feasel. The solution is then heated to 

olive boiling point, the lather produced rising and enveloping 
ir to hanka After from 20 to SO minutes, the dyed hanks 
lours “* removed, and washed in water, w hereby the wftehed 
right sorieio (silU-gura) is completely or partly remqviid bim 
the fibroin. The formallon of lather may ha aoe^imited 
‘d as *>? •>! moat jrossuee into soap aoluiian 

at or near the bottom oi the veaial. aiul waigMiag.nib- 
atai^ may he added to the bath-—A- tl- 

m^ar' hmOi* o/.jmru-w-dher-isBas* or-AliMFjUcifafir 
















it 




milk .im 

«tlH),«uf9 iBMmttdM tkeftaiwiii^ .hotbtia of ilw 
<lkMaMK,.t«<l.Iad»'.i;r tcitv«nt:tii« 

t»Mai.tiw,VMMrii4Jtii«n^«H«tmt%’*rq^ tlM.np}iec 
wa Imcn NriM M rod*, thni {anning'foUlf or tnioau, 
injVMMiite mtaiUl pint orat tha umar rod aad undar 
tM.lomr. A{wirofhori)HnitaKeBdlaM«liaintm tliau|ipar 
pa(tl(m,A{.iiie drying ohambar, and a pair in the lower 
portion, aroidt intcxinitteatljr over aprooket wbeeU mounted 
(mahafts earned by fixed bearings at the ends of each of the 
raoat, and each ehain ie {erovided with proiectione for 
earring along tiirough the drying ohamb« the eeriee of 
rods inewted m the loopa of the material. Two paira of 
yertieal endlaaa ohaina are plaoed at the feed end of the 
maehiae, and one pair at the delivery end, each chpin being 
proyided with projectiona, and arranged to intermittently 
reoiprooate in paira over aprooket wheeU. These chains 
eonvey the reds, when nree from the material, from 
the lower to the upper racea, and vice vend. The cycle 
of intermittent movemeuta of the whole of the emUeas 
ohaina ia oontrotled ,by auitable gearing. The roda are 
thua automatically arranged and inaerted on the under and 
uppa aurfaoea of me mat^al for forming it into loopa, the 
material ia made to traveree the drying chamber, and the 
cods afterwards disengaged from the festoons, and returned 
into position for re-insertion at the feed end of the machine. 

—B. N. 

Beawuda ; Treatment of otHain - for Iht production 

of a thiektninf auiUme for eatico printing and various 
other purpoKt. The Calico Printers’ Asaociation.ihtd., 
Manchesto, and W. Ware, Btalybridge. Eng. Pat. 
22,801, Nov. I, 1906. 

IniSB moss or pther seaweed (70 lb.) is treated with dilute 
hydrochloric acid (1 lb. of 30 per cent, acid) to remove 
the lime, washed, snd boiled with water containing sodium 
carbonate (30 ozs.) or ammonia; the mucUaM it freed 
from the fibrous residue, and bleached, 6 lb. of bleaching 
powder being suSicient; when sufficiently bleached, 
10 lb. of sodium bisulphite, 70° Tw., are adcM, and 2 lb. 
of 22 per cent, ammonia solution. When cool, the mucil¬ 
age forms a thick transparent jelly, which may be employed 
in oalico printing and finishing, especially with basic dye- 
stu& disrolvsd m phenol or snilino.—T, F, B. 

Formaldehyde-tulphoxylic acid; Manufacture oj alkali 

the o/-. (IWsckarges.] J. Bohner, Basle, 

Bwitaeiland. Eng. Pat. 14,343, June 22, 1906, 

Saa Fr. Pat. 382,406 of 1906; this J., 1906,692—T. F. B. 

Carrao Sistbs PantsT. 

OoUemi [Ehetniuiie] Method of treating -—. G. D. 

Burton, Boston, Mass. U.8. Pat. 827,293, July 31,1906. 
Cbffoa is immersed in a bath in which wool has been 
degreased, and sodium oarbonste or a mixture of one part 
of sodium chloride with two parts of sodium carbonate it 
added- Au elmtrio current Is then passed through the 
whole. It is claimed that the wool grease is thus absorbed 
by the fibre, wtooh becomes softened, and at the same time 
gldns In tonaile strength. Several methods for carrying 
oat^the proWee ace described—B. li. 

, Fnmtcn Pxranfs. 

.AeMArW e4M, inrriis, 6>e.; Prmeee far Ae reeoterg s/ Me 

■ .alMief fmd Mar eontaniud in the air of -. J, M, 

i. Bowin. Fhwt Additlim, dated Iby 4, 1906. to Fr. 

■ritl-'ilbBitft, im- . 

In Um pepoeM deeocibed to the main patent (this J., 190^ 
TUIbanir to Wtoie d lilHonA ehwmiittgni towtot eattotoing 

dtotidtod...<iit oMOo. to 




tontoHffiWntlM^iiMrmto'Jad'hadctO'lM' 
aBdtli|'-tiMB''fiawedr' to etoratote 
to oonotownt thaenaMiito dtgmsM «l fibmi 
it is hroi^t into oontaot, hygrosoopie n 
ae (fipoeroC or ealoiumor magnesium cmtorldet tot addtliAb' 
the pollodion, either before or after it.ltoe,lw|in,imM(Liif^: 
into threads.—rH.JU .s', Vi ' ' 


Arti/teiM eUt; Tviuhr apparaiui'hn‘''fatiii(liiv,SlfU)W*' 
eaveringe round the fUaniente formed At Me tonNeMMiln' 

of -H. E. A. Vittonet. Fr. Stot 

19,1906. ■ ' . 

SxaU.S. Pat. 828,166 of 1906; this J., 1806, f, B. 

Digittr [Purifegtiom of ouerommoi^,.,feia|^j.lto 
manufttOUre of drttdoied euk}. A.UoWW. 

886,oro, Apd u, im 

irHil ,gi'•’TT~ ' 

2 2 . * 




^ S 7& 


J ^ -V 


Tan apparatus, which isespecialiy applicable to ntpeeea- 

of purifying colloidal ammoniaoal copper yntmmtor. 
described in n. Pat. 362,986, of 1906 (tue J,ij 
has the form of an ordinary filter, pieae, as looWh wW' 
figure. The dialysing plates, 3, an formed of 
poroelain," and are carried to wooden ftamea, C, h e ww’ e n 
which are plaoed the distance frames, 4, the jotote htol^' 
made with rubber cord, as shown at 6- The ^ 

treated enters through the pipe, 7, into the irethltUMtoci 
a, and ciroulates through the other ohamheie, 
channels. 8, 9, 10. The water enters through tke'wmSr- 

11, into each of the chambers, 6,6, and leates ovtiMipleM,. 

12, carrying off the crystalloids to soluiieoi—W. lu A 

Saibit fur; Manufaeture of an antieeptic predMf tomi. 

—- to feidace wool or dowii. J. 'SerHa''''Hle.‘''l(»l. 

868,722. Feb. 22.1906. ■ • v„4s,, _ 

BdinHT fur is first beaten totea wooDy at downy piatoti^ 
then treated with an " eoid antiseptiO " Mdt^toh 
of 10 parts of ether and 90 parte ii oarb^ 
afterwerda (Med. It is oUumed Met lteatoMnt''iim'W| 
“eeid.anMie](^” lolDto’rfeiSen.tiM tmUtoWii w w i tNe * ' 
and more coherent, enebiee.;# to to* 'ce i mp to. 
protoeta It'.a^tost nderohee Utd 'eH' 'laiwe -jeS:/ j g ito t il^., 
renders it a tnitatoe entotitate for mstiaepKe waddtoi, 

' '«m> toMto* H fen adMtodw ftomeiaftototo 

' of lM|baie.Mlctoa--n. t. • 









'WlMiiifmr: 


itatwmit _ 


tfa* M trodnatWi 

-. -. — —„ — —ghrtiBi, w 

-tlM wKSb YirooaM Of WOMilibii, &om 'fo drjtog, 

<««•, iiltMtiiaod, lio ««mM oSt iii'Oeo'^Ofasmti;—H. £' 


JM i otMii a owl itmriftf of UxlUt fobrito mi vefobiU mi 
mimd ^fibrot f BleUratgUe appaimt* opfiieabU to *be 
—^ A. ItowmtTilb. Ft, Pat »63,8«e, M^eh 3, ieO& 
'XBa'^^teoUJ nooiTM a preliraioary Waobing for the 
tonioM Of impoifties during its paaoarc orer a washing 
rcM, tad la then paned into the eleotrolytlo hath between 
weMoal ^tea of sarbon inaulatad from each other, and 
onpp^M on ah inaulated perforated plate. Two or more 
sbihI wtndlaaaes, provided with blades, convey the 
material through the bath, the blades being cleaned by 
sarapwt aotuatM by cams, in order to prevent the material 
from being entangled. The material, after leaving the 
eleotrolytic bath, is conveyed by travelling aprons between 
sqweiiiag rollers, on to which streams of water ace 
fwling, in order to thoroughly wash it—B. N. 

BtcaeAs'ag ttxUk ftbrei, tkrtait, and fabrics; Process 

for -. H. SSeitaotoer. Fr. Pat. 364,797, March 81, 

1006. 

Sm Uug. Pat 8296 of 1908 | this J., 1906, 872.—T. F. B. 

■Shaiti cffieti (on /airtcs]; Process for obtm'ntno -—. 
Fairiswwke vonn. Meister, Lucius, nnd BrOning. Fr. Pat 
8«I^82. Jane 24,1908. 

ffian ling. Pat 10,196 of 1908 ; thisj., 1906, 262.—T. F. B. 

Btf/inf intbdlqfion [/or, textile materials]. E. Merti. Fr. 
p»t 364,914, April 4, 1906. 

A ntmio-OHaiasB k placed over a heating-chamber, 
halm separated from it by a ftoor formed of gratings. ^ 
air-fme, wi^ a damper at each end, msses along each side 
■of the floor of the drying chamber. By suitably arranging 
tba damMS, a cifnent of fresh air is forced by a fan into': 
d/h« heating chamber, rises through the floor into the 
drytiig ehamber, and k exhausted frotn the side flues by 
■a SsenMl fsni pieced at the other end. Also, by altering 
the antagsment of the dampers, the same air can be 
onwie to circulate from the heating to the drying chamber, 
and thence by the aide flues back to the heating chamber. 

—W. H. C. 

'Qbtt or size, and process of maftng lAe same. M. Bonnet. 
Ft. Pat. 368,288, April 14. 1906. XIV.. page 942. 


vn,— ACIDS. ALKALIS, AMD SALTS. 

' AMD NOM<METALL10 ELEMENTS. 

(Oontinusd from page 886.) 

Simt, gypsum, water, at 26° O.; The system -. F. K. 

Caiseron and J. M. Bell. J. Amer, Cbem. Soc., 1906, 
•A IS20—1222. 

TWO Warie# of stfltttions wore prepared; in one case solid 
.-gypsttm was added to solutions containing varying 
quaoWks of oalomm hydroxide, and in the other lime was 
a^ded to (oinrions of gypsum. After two weeks, at 26° C., 
,tm sdtMfoBS were analysed. The cesnlta are shown in 
tbd foOcNring table i— 


'tiiUbMtsWIMiats. 

gnaaMrlBe. 


Caktioa hydcoxtds. 
gnss. pec Utre. 


Bond pbsso. 



l-ia« 
1441 
: M«e 
1-m 

. M4> 

, 0'»M 
'V.'-', 0*411 




CatOB), 





li' thMt MMiiaiii that Mm hjimiltiipiiilf Whii 'Hi'jiitiMii 

ffOMito, tiiwt ''Aghtlf ’ tnHik i Wf tgWh m ’ tmlat^Wwkait 
gw^aus hi 'IfagU-iDteMMM 
thooaiieaStaatiop-of thaBw»ii. 1ii B i tiiw « ia ;i'' J ..T, IT 

■ :•!' .’S’ ‘■■‘i ’ 'i ■ “■!* li ,v/' ’mV.... 

(MnMwws inorgtmik lattignAttadIW th a k aittA. .C .WMm 
and ^ Neimaan.. .Btoowta. 3Saitf.,.Ilm 
f&am. Ckmtr., 1906, A 690—091. • t- * 

Ix dilute snlpburie acid bf added to a aduttoB' of batdn 
Oxide in methyl aloohol, a eoagulum ■af'buhun iul]^ 
separates, which retains its griatkions oharaetar alt 
flitaring with the aid of the pump. On drylQ|i‘4h «bM 
and oven after genrie heating, the prodtaot TCtalBX 'til 
oWacter, forming a very hard, poroeiainJiko, tcsnsluea 
substance. By boiUng the product for a long time with 
large quantity of water, or more rapidly by addition i 
hyaroanloric acid, the ordinary form of barium suljdia 
U obtained. Colloidal barium phosphate, BaHPOa, w 
Iw obtained in a similar manner On leading oarb< 
dioxide into a saturated soluthm of barium oxide in metb 
alooh^ the liquid suddenly sets to a Jelly, with ovolotii 
of heat. On draining the jelly with we aid of the 
gelatinous barium carbonate in a pure ocndltion k o 
tained. If the ourrimt of oarbmt dioxide be kept passit 
in alter the liquid sets, the ^y k converted into a wrhi 
powder of the composition, BaCOj -f HgO, which k soiub 
m a much smaller quantity of water than ordinary baria 
bicarbonate is. If the gelatinous barium carbonate or ti 
white powder, Ba00s-(-H«O, be kept under meth 
alcohol, they gradually dissmve, whereas ordinary baria 
carbonate is quite insmuUe in methyl aloohoL The sol 
tions have the appearance of oidloidal liquids, oonta 
barium and oarbonie aoid in the ooUoidal oonditlon, gi* 
a thick Jelly of gelatinous barium sulphate on addition 
sulphuric aoid, and have a high viscoeity. The meth 
alcohol may be partly dktilled off from the solutio 
without injuring the colloidal charaoter of the compouni 
on evaporating to dryness ta vacuo, the carbonate remaii 
behind in the form of trans^rent plates resembling etil' 
loid. The atomic ratio of barium to carbon dioxide i 
the solution k about 1:4. On adding a large quantity 
water to the solution, a gelatmous pcecipitirie separate 
Other gelatinous salts of barium and of calcium, strontiui 
and magnesium were prepared.—A. 8. 

Sulphur; Action of - on solutions of mfta( sab 

A. Mauuelli. Atti B. Aocad. dri Linoei Boma, 1906,: 
[1], 703. Chem. Centr., 1906 2,667—668. 

SOLOitONS of metal salts were mixed in a tube with sulldit 
the air expelled by carbon dioxide, and the mixture faMt* 
to 160°—180° 0. In thk way a solntion of oupcio ahtorli 
aosdi&d with hydrochloric acid yielded a cuprous sa 
and potassium biohromate in solution was reduced 
ohronuo oxide, a oonsiderable amount of aulphurio ac 
being formed in both cases. (See ako Briioknei, tilk * 
1906, 476.)—A. 8. 

Sulphur production in V,3.A. Oil, Paint, and DrugJSaj 
Sept, 11,1906. [T. B.] 

Thx following abstract k taken from the annual mpo 
of the United States Gerflojpoal Survey prepared by Saw 
C. Eeket 

The sulphur and lulphurio aoid supply of Unit 
States k at present derived from three sourcM: (I)ikaa 
sulphuT, (2) iron pyrites, and (3) a by^rodaot Ire 
. eulphides carrying workable peroaatages of coMm, tea 
Ac. In 1906 tto production ofsulphor in the CiUMd EM 
amounted to 1 m, 677 long tons, vidtmd at ‘i^fOAM 
T^ bulk of tins output was from Loukiena, 

The-fi^owiitg table ahok* tiip eomblMd 
■uiphur and pytltee during MtS'paitfiwjdbiiti-;'' 

* i,»'3 »,*•» . 






thm-bM ihnw • 
itM4y (M<n* in Hw (ttpoH) d taif^nz of iiU gnulet 
0 X 0 ^ MUNI-, Tha foM t»1w of tbe impoz^ of all 
m<m is ItlOS waa 18,709,890, V noarly two and one-hall 
itioMi the value of the importe of 1908. 

l%e followiag table ehowa the ormln of the eulphai 
laiforiad Into & United State* in 1905 :— 


OooBtry. 
fiagiaBd ... 
Italy . 


Italy .. 

Jaean .. 

Oner ooauttie* 


pynte* prodOction ih the principal producing oountnee of 
the wood, and also Bfaowi) to what extent pyritee hae 
supplanted eulphur for acid making:— 



• 1903. 

1004. 

Uoaotry- 

Long tons. 

temg tons. 

8pain . 

163,643 

15e.2U2 

Jianoe... 

324,212 

267,268 

Portugal. 

370,263 

877,640 

United Btatea . 

... 233,137 

263,000 

Germany. 

168.307 

172,030 

Norway ... 

... 127,887 

131,499 

Hrutgm 

... 96.660 

96,618 

Italy . 

. u 89,887 

11X240 


33,039 

12,010 

Newfoundland . 

42,000 

60,200 

United Kingdom. 

9,639 

10,287 

Bosnia and J&rsegovina 

X484 

10,267 

Belgium. . 

709 

1,068 

Bweden .. 

7,870 

16,706 

Total .. 

... 1,8724(97 

1,6764104 

Sifipbur displaced .. 

762,884 

764,202 


(,-■wirew^pwif^ 

of donaei 
oonttitat* 
thf^faOof 

Bmme,. 

Ubawetlyj 


a uahlw Uaficd 5Me>.—The enlphur content 
M impwted pyritei, which taken together 
? total domeatM coneumption, i* given in 

toblt> 

... ■V - , wi. , .im 


jniilM eae.e... 


Ifongitoai,.. j;,oog!tont. 


Quantity. Value. 

iJong tone. 8 
2,829 61,842 

89,196 1,305.006 

19,887 8E7|6flS 

69 !1,5«8 


Total*. 91,484 81,886,107 

It Will be noted that there ie a diecrenancy in the total 


hoU* good wiStbOHir eubbtenaei.' 

Qli* JL, 1906, 896). Ocmrio oxidt, 
in a 4iy mbctur* of hytbooblH 
^doritte and owrio ohlflm*. ia 
of the onptio onloride piodased 
ox^Ubride and ohlorin*; at 800 
chlorine wa* produced k ei^t 
tbe cupnc chlotid* eupeffioiafly i 
rapid drying, tbe production of 
prevented, wbiiat the yield at iSXf 
yidd of chlorine incrfaeet if the pr 

acid in the gaeeoue mixture ha oil____ 

sulphate at 400° C., and a gaeeoua ndytOM oonbumig 
six parte of air to one of hydroohlotic aoid, a yian tn 
chlorine amounting to 65 par oent. waa obWnad 'M OWo 


ainonnt of eulphur imparted in 1905, a* shown in the above 
thbla and a* previouuy summarised, which ie due to the 
'faot that tht eummarum figures repreaeut imports entered 
Tor oobeumption. 

A^e*.—In 1906 the production of pyrites amounted 
to 283,000 tong tons, vdued at 8938,492 as compared 
with 207,081 long tons, valued at 8814,808 in 1904. 

n* quantity u>d vidue of pyrites oontahiing lees than 
3‘S per cent, of copper imporU into the United States 
during tha paat five years is as follows:— 

Quantity. Value. 

Year. l^g tons; 8 

1901 . 403,706 1,415.140 

1902 . 440,368 1,650,662 

1903 . 420,410 1,886,460 

1904 . 422,720 1,683.997 

■1906...... 511,946 1,774.379 

Wolid't production. —The following table shows the 
pyritei production in the principal prmiueing oountrie* of 


as catalyser. Bv the action of dry h^rdoUcieio Mtd gj^ 
copper suljfikate U putially eon vetted Into puiuft ihMj Wft 
at 400° C. When copper sulphate is nned M.enMmte^ 
activity diminishes oonsiderahty after some tinM. Ohlnwa 
chloride is not very effective a* a eatalyeer, jim 
of chlorine (3—8 per cent.) incieaaes di^tiy Wtikma ot 
temperature. Barium ehloride is inaotive even ht Kff Cl 
Magnesium chloride, on the other haitil^ Ua'|ol(Nl adMiMf | 
it loses a eonsideraUe propartisn Of tts chlorine during thh 
reaction. Nickel chloride doei uqt give; good taMdtlti It 
is pointed out that the result* « mise .expeiinunlll' 
can be explained either by the,.<4a hj^Mnbada sg 
Deacon (formation of oxyohloridefr), or W toe isutiton’ 
theory of the tempimary formation of, nydlMte,.l;!I9l!*) 
unfavourable results obtained with caloium tWlM* nr* 
probaUy due to hydrolysia. ,-Wl^ magMshtmOlMdfc 
also, hydtolyeie would coma into play,' but tiw msg i wpl l iwi 
hydroxide formed decomposes mmm inu^ tetMffilraW 
caioiom hydroxide. The resulta of ,tha<et^chMBM;)IW 
copper sulphate are in favont of the h^nO* tipeo^ MdilM. 
the reeulta pteriouely obtained (foe. eu.) as io the stnbfii^ 
and activity of oxychlorides at different tempeiatdrM 
opposed to Deacon's theory. The wnthoni coabl^ Wt 
the Deacon chlorine process is ptobaUy «-oa** dhjnUe 
oatalysis.~A. 8. 

Sitric acid; Two neio colour rcaetietto 

' lUichird.''xxni.,if«aisaM< : 

Statoeed induHry of Japan, .U X i>atfd&,''''.3Ly|S(2lw 
page 048. ^ 

Esomsh PaiMOBfc, . V,,I-'!' 

Add ; Tvhet for ooncentrating ——. 0. 'lEi^ Jteph- 
bausen, Oemany. Eoip nit. 4088, Eeb. IVt i^y 

Sn Fr. Pat 88X804 of 1908; this X, ieo<«lM7.^i,!i^^ 

CryctaUitalion process for erysfid soda, Ubnhst^sO^ 
and other edutione. U. Soiwht, VisUW. - £pgr/lwt' 
10,917, May 26, 1906. 

SnPe. Pat.364,622of 1906; ti>i*.J„.l«>e, 1181,7*^, 

-siip; ’’ 

Oepper mUphate eentamiruied mUh tdltl of inmH MwMIt 
ifon of —r, and the amettttent tUrtd setrotMiifiitf 'Mb 

Under .Int CkmV^TPqX'Mb ' 
gNi^isidMMit8td't9<il»»^ 


" ■ '^^8 
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Vnam • jrir ed gtomian 1» wed; may U worfe«d 
in totattob, ducbaigwt *l%wnaMy, m tbm 
may be no toterauytion in tbb jnoclHotion of toe 


vm ^ oLm , wmm , ahd emaheu. 

(CoiUinutd from pagi 886 .) 

Chert mining i» England and Jftdei. H. L. Terry. IX., 
next column. 

Close industrv of the United States, U.S. Oeol. Surveyt 
I Oil, Paint, and Drug Rep., Sept. 17, I90fi. [T.E.] 

Th» value of gliws produote manufactured in the United 
Btatea in 1906 le in round numbers 866,000.000. The coat 
of material used approximates $18,000,000, and in this 
the cost of glass sand was somewhat more than $1,000,000, 
exclusive of freight charges. Within the half-century pre¬ 
ceding 1900 the value of glass products showed an average | 
increase of 70 per cent, for each decade, and the growth 
is still vigorous. Glass of four general classes—plate, 
window, green bottle, and flint—is made in the middle 
Mississippi basin from materials obtained, for the most part, 
in the region. The majority of the glass factories are 

g rouped into two districts—the St. Louis district and the 
outh-Eastern Kansas district Where coal is the basis 
of the fuel, if it requires 1 ton of coal to 1 ton of glass, 
nearly as much coal by weight os raw material has to be 
transported, but the freight rates on sand, lime, and salt 
cake are decidedly higher than on coal for a given distance. 
Therefore, it is important that plants using coal should also 
bo relatively near a supply of sand. When natural gas 
in a fresh field is the fuel, it is so much ohea^ than pro¬ 
ducer gas made from coal near the mines that the glass 
■can stand the cost of a long haul for sand and other 
materials if necessary. Eight factories are situated in 
the St. Louis district—two at St. louis and one at Valley 
Park, one at Crystal City, Mo., and one each at East 
St. Louis, Belleville, Alton, and litohfield. Ill. Producer 
gas from southern Illinois coal is commonly employed os 
fuel, although the fumnoe at Alton is fired direct with coal. 
Plate glass is made at CrysUl aty and at Valley Park. 
The factory at Crystal City has been established about 30 
yeara Its present capacity is two furnaces of 20 pots 
each. The factory at Valley Park, erected within the last 
few years, contains four furnaces of 20 pots each. 

The manufacture of glass in the Kansas gas lielt was 
begun less than three years ago. Thiwe are now 21 plmits 
all using natural gas for fuel. Many of them have been 
moved from the waning gas fields of Indiana, attracted 
by the oheapnees and abundance of gas in the new field. 
-Sand is supplied mostly from the belt west of St. Louis. 
A little sand has lieen imported from the Ottawa, Ill., 
district. lit regard to limestone supplies, the Kansas 
faetories are situated more advantageously. Some 
crushed limestone has been obtained from neighbouring 
cement mills, and a portion is shipped from Sedan. 
Still it seems to be necessary to import the greater portion 
of it from Missouri points. Salt cake is brought from 
Argentine, Kan. Illinois and Missouri together furnish 
at present about 360,000 short tons annually, nearly 40 
per bent, of the total supply of glass sand in the United 
StAtes. PennaylvKtia proouoei about 33 per cent., and 
therefore ranks first in quantity of this prodnet, with 
lUinois seoond, and Mlssonri third. Aooording to the 
latest complete statistice (or 1906) the average value of 
gla« sand per ton in Pennsylvania was $1.31 1 in lUinois, 
«8 eents j and in Missouri, 60 cents. This differenoe in 
price is accounted for in port by the fact that Fennsyl- 
Tania sa^ is somewhat more expensive to produce, being 
made from harder rook, 


EKSItSK PtXWT. 

dast-mtltltn hmuKts. P. OibbonSt Ixmet Ctomal, 
Stalls., arid IL Jlastors, Bodbsy, Wotoaitet. Eb«. Pat. 
16,8«0, 2i>iy 8». tWW. 

2* tito ^las»*ineltiitg tunaoe daseribedt eadb pot is heated 


independently of the othns, ntodueei gsf bring uaed M • 
fuet The Invention is deserilM bothns apriled 
famaee burnum solid fuel la a eentral fiieplaiii% vSf^'it 
soltid^ altered, and riso aa .to an entirely neri 
Easenustty. eaoh pot is plaoed in one of a series of insail 
dass-melung furnaces, arranged in one or more lowa. 
An arched gas produoer or main gas flue extends uniiter- 
neath these small fumaoes, the arches of the gas itato 
having secondary air passages receiving secondary alt 
from passages underneath the gas flues. Commiinloailiim 
wito these gas flues and with the furnaces, ace ]da^ 
combustion chambers, the arches of which ire supplied 
with another set of air passages. Uptakes provided vrith 
dampers lead from the furnaces to the outlet flues, by 
means of which the host of eaoh furnace can be regulated 
independently of the others,—A. G. L. 


DC-BUILDING MATERIALS. CLAYS, 
MORTARS, AND CSMEMTS. 

(Continued from page 886.) 

Chert mining in En^and and Wales. H. L. Teriy. Papqr 
read before the Institution of Mining and MetaUargy, 
May 17, 1906. 

Ckket, an impure form of flint, is a silioious roolt oontoin- 
ing calcium carbonate as a normal canstitaent. It differs 
from ebMt in physical properties j for instaoce, a sharp 
blow will break a flint into two picebs, bat vrill splintor 
a piooe of chert into numerous fragments. Chart b^ 
ocour at many geological borisons, but those bf Uto 
carboniferous formi^on are the most important 
mically, and are mined in the ndllstone grit of North 
Wales, in the carboniferous limestone and in part of 
the Yoredale shaie of Derbyshire, and in the Upper 
Yorodales from the underset limestone to near the base 
of the millstone grit in Yorkshire, the distciots being 
Hslkyn Mountsin and Gronant, Bakeweli, and Swaledrie 
respectively. The chief use of chert is for the pavers, end 
runners of wet grinding mills for grinding calcined 
flints, china-stone, and bones in the manufacture of pottery. 
The pavers form the bed of the pan, and are nsuaUy from 
10 to 18 in. thick, and otherwise of varialfle dimensiottf i 
they are chiefly supplied from Flintshire, as the beds then* 
are of about the required thiokness, and conaequm^y 
less dressing of the blocks is required. The largo blppka, 
or runners, travel over the pavers at a rate of about 18 
revolutions per minute, and vary very much in site and 
weight, 16 cwt. being a common weight. The annual 
consumption of chert may be taken roughly at 8,1}^ tons, 
the price varying from 208. to 42s. per ton delivered, 
according to qumity. 

The chert from Swaledale hae a flinty appearanoe, is 
semi-transparent, of a bluish tinge, and has a oharactoristio 
uniform fcaoturo. It is about 7 in the scale of hardnses, 
and has a sp. gr. of 2-89. It exhibits no regular cleavage 
planes, but tends to split along irregular pressure pljaws. 
it consists of neariy pure riUoa, with a small amount of 
ferrous silicate ana carbonate of lime. The lattri is 
evidently due to infiltration, and great care ia neceesary 
in eeleotog an average sample for analysis. The frilowlng 
analyses, made by the author, may bo taken as repre¬ 
sentative 

Analyses oj thert sold la the Potteries. 
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wd m tte oarljoniferoiui liinmtoue ueu of the North of 
Bngland, though there to » luge amount of good chert, 
yet the hulk of it to yalueleae, oedng to the tendency to 
apUt up into fragmenta during the dreaaing operation. 
It may be mentioned that a 2-ton Swaledale chert runner 
working OT flint alone lasM 10 monthe, by which time 
it waa reduced to 7 owt. The paper alao cootaina a lull 
deacnption of the mining detaila involved.—W. C. H. 

Oemnf ? Influence of the eulphur dioxide contained »a 
illuminating gae o» the determination of the lots on 
egnitumof -. L. vonSaathmiry. XXin., page854. 

Cement production in V.S.A. in 1905. Bd. of Trade J., 
Sept. 13, 190«. [T.R.] 

A BncMim.v publiahed bulletin of the United Statea 
Geological Survey gives the following particulars of the 
production of cement in the United States in 1906:_ 

Quantity. Value. 

Barrels. Dole. 

Portland cement . 83,246,812 38,245,867 

"“to™! 4,473,049 2,413,052 

j|Po“»ol»no . 382,447 272,014 


Total production in 1905 40,102,308 35,931,533 

Corresponding total for 1004 31,675,257 26,031,920 

The totjU capacity of United States cement plants for 
1905 to estimated at 129,000 Imrroia per day; it is expected 
thftt before the olono of 1900 the total pcnBtblo produotion 
vrfU exceed 140,000 barrels per day. ^me concentration 
of int^ta in the cement industry is noted, but the 
possibility of a truat or combination to bring about unduly 
high prices to dismissed by the bulletin as out of the 
question. 

Magneeium carbonate manufaeturea. Italian Cnatoma 
deoiaion. Bd. of Trade J.. Sept. 18, 1906. [T.K.] 
M^uxAOTtTRSs of _ Carbonate of magnesia mixed with 
aabestos are assimilated to manufactures of magnesia 
OMent, which, in accordance with the official index to the 
aariff, are dutiable as “ earthenware ” under No. 207 of 
the Tariff. 

Ekolisb Patskts. 

Arlifteial atone; Manufacture of -. B. Aloxander- 

Katx, Odriitz, Germany. Eng. Pat. 3182, Feb. 9, 
1906. Under Int. Conv., Sept. 22, 1906. 

8*B Ft. Pat. 362,418 of 1900; this J., 1906,698.—T. F. B. 

XifBSJ- Brick and like -. J. T. Price, Brieciey Hill, 

Staffs. Eng. Pat. 7464, Much 28, 1906. 

Tan object of the Invention to to eoonomise heat by oausing 
t he b urnt gases from the burning chamber to effect the 
drying of green goods in another chamber. For this 
jpurpose, the kiln is provided with two or more separate 
interahangeable burning and drying chambers, ancf with 
one central or aide stack. Flues are so arranged in the 
walls of each ohamber that the hot gases from one chamber, 
on their way to the chimney, have to peas around and then 
through the second chamber.—A. G. b. 

; Manufacture of -. W. Jeroch, and Deutsche 

Ferrit-Oement Ges. m. b. H., Beriin. Eng. Pat. 8655 
Feb. 14, 1906. Under Int, Conv., Sept. 28, 1906. ’ 

8»* Fr. Pat 863,103 of 1906 j this J., 1906, 848—T. F. B. 

Fireproof or heat-reaiating aurfadng compoaiHon or eemetd. 
R, J. Crowley and F. F. Payne, London. Eng. Pat. 8627 
AjBil 10, 1906, 

Foun part* of granular corundum are finely ground 
mixed with one part of powdered graphite, a^ OMle into 
a paste with a 10 per cent luriubon of sodium aUioate 
The composition is intended for uu both as a heat^ 
inioiating and fireproof material in hiulding ooBsteuotian 
* 0 ., and «u M a aoniabaocbant lining for fumaoea and 
omt(ubiaa->A- O- Is 


UslTlD STAtas PAiuris. 

Brisk; Method of mating refractarvlmagntaio]—. 
H. N. Potter, New Boohalle, N.Y., Assignor to 
O. Wastinghouie, Bttaburg, Pa. U.8. Pat. 829,427, 
Ang. 28, 1906. 

BakaAOTOEY magnesia brick to prepared by beating 
magnesia to a temperature auffioient to vitrify it, cooling, 
grinding the vitrified material to powder, preaaing it into 
shape, and subjecting it to a temperature high enough to 
cause some of the magnesia to sublime without fusing, 

—A.S. 

Cement; Proeeaa of burning -. B. E. Eldred, New 

York. U.8. Pat. 829,966, Sept, 4, 1906. 

Tna powdered material is continuously burnt by passing 
it through two independent reverberatory fumaoes, in the 
first of which it to calcined, the operation being carried 
to incipient fusion so as to reduce the quantity of dust 
produced on entering the second furnace, in which the 
material is olinkered in a fiame regenerate by products 
of combustion ” abstracted from this furnace.—A. G. L. 

Cement elinker ; Apparatua for making -. B. E. 

Eldred, Bronxville, N.Y. U.S. Pat. 829,967, Sept. 4, 
1906. (See preceding abstract.) 

An inclined horizontal kiln is provided with a number 
(generally two) of successive rotating chambers, forming 
sections having stationarv partition walls between adjacent 
sections. These walls allow of the transit of solid material 
from one ohamber to the other, but form thermal insulators 
between the ohsmbers. The chambers are fed with gas 
from a modueer, and are supplied with separate means of 
firing. The oaloining of the materials takes place in one 
ohamber, and the olmketing in another.—A. G. L. 

Cement blocka; Proeeaa of rendering - waterproof. 

J. M. Bauhoff, Tinley Park, Ill. U.S. Pat. 830,003. 
Sept. 4, 1906. 

Mxtaluc iron in the form of fine dust held in suspension 
in water or other liquid is supplied to the surface of rim 
cement blocks or other substanee. The iron to than 
allowed to oxidise and expand, and thus fill the pores in the 
surface of the block_A. G. L., 

Fbenoh Patbst. 

Agfflomerationa of aawduat and magneaia; Addition of 
extra hard materiala to ——. H, Coppin. IV. Pat. 
864,890, April 4, 1906. 

This patent covers the addition of very hard materials, 
suoh as silica, pOTphyry, emery, oarborundnin, corundum, 
* 0 ., to aralomerated products of sawdust and mameaia, 
and of chloridee, such as prismalith, stucoiyth, x^olith, 
Ac., for the purpose of inereasing the resistance of these 
product# to wear and tear in their various apj^oations. 

—wTa H. 


X.—MRALLUROT. 

{Continued from page 890) 

Sulphur *n iron. B. Baumann. Metallurgie, 1006, 8, 
410—417 i Soienoe Abstraets, 1906, OA, 441. 

Thi author describes a simple method for deteotisg the 
distribution of sulphide paraeles in sections of iron «>r 
steel. A piece of photographie silver bromide paper to 
soaked in dilute sulphimio acid, allowed to drain, and.then 
pressed against the surface of the sectien of iron, which 
has previously been ground flat, and cleaned from greaee. 
At part* where sulphide particles are present, suh^uretted 
hydrogen to evolved, and produces a blaOkening of the 
paper, which can afterwards be fixed and washed in 
the usual manner.—A. 6. 

Sodium oyanide; A utgeMve experiatee tnM — [<» 
gold eedraetion}. ~W, Magenau. En^ arid MtHlng 
1006, #8, 368. , 

Ont'nsiag'.sadiaia eyaitlde la place of potaorinin oyanide 
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Oct. M. iMM . d; x^MitoAix0»Qy; 


for the extrestion ol gold from • oomplex ore oontainittg 
•olphidee Of Iren, asd eteMiic, poor yMda were 

ianriKbijr obteUMd, in eome oawe «« low u SO per oent:, 
as oo m peife d Wi^ 75 per oeot. wlnn potawium oyastde wan 
uaed. The lodinm c;faitide need waa almost pare; it 
oontained a email qoaatitjr of eoiphide, bnt not nearly so 
muoh as the rntaeriam cyanide with vhiob good reenlts 
were obtaioea.—^A..S. 

Sanii; fitmpfe devUe for ttparMing —— from MimM, 

[Ort treatment], C. De Kalo. Kng. and Bliniug J., 

1906,8S, soe. 


1 - 



The simple device shown in the accompanying figure 
has proved very efficient as a separator for removing fine 
sand from slime. It consists of a 4-in. pipe, 12 ft. long, 
set at an angle of 60“. At the upper end the pipe is pro¬ 
vided with a 4dn. T and nipple, above which is a snort 
leiigtb of 4-in. pipe fitted with a cap, C, thrpugh which 
passes a H-in. pi™, F, extending 2 ft. below the nipple. 
The lower end of the pipe is also fitted with a cap, K, 
through which pass a 2-in. discharge pipe, P, and a Ij-in. 
pipe, W, which extends 2 ft. above the cap. The ore-pulp 
H mtrodnced through the pipe. F, and water is delive^ 
through W. The slune is earned upwards by the ascending 
current of water, and overflows through the nipjde, N, 
whilst the washed sand is drawn off through P.—A. S. 

Copper matte (coarse metal); Late of tUver and copper 

in refining - to higUp coneenirated matte ana to 

Uaek copper respecliedy. E. Gunther. Z. angew. 
Chemie, 1606, 8S, 1958—1659. 

AoooMiato to Ger. Pat. 160,046 (this J., 1905, 897), 
coarse metal is refined by the converter prwm so as to 
yield a highly concentrated matte containing 72—80 
per cent, of otmper, and this product is used directly as 
an^ material tor the production of pure elootrol 3 itio 
copper, with simultaneons recovery of the gold and silver. 
In th^ manner the various steps involved in the usual 
process of first refiningthe coarse metal to black (crude) 
copper SM avoided. The autiioc has made comparative 
experiments to determine the losses of silver and ooppmr 
in the two processes. The results show that on BesM- 
merising ^ coarse metal to Idthly concentrated ntatte, 
no appreciable volatilisat^ of metals ocoiuu, whereat 
on reusing up to black copper the loss aiay be very 
oouddsgidHs.-^ B.. 

Oopner neiduee. Ik/ian Ouetome dsetswa. Sd.' Ntf 
^ Tgida J., fiept. IX 1906. (TJEt.}]31iaiA!U 
Samtliaeol Oi^^er salts, lnsoldble,not ntilisabie directly. 


but fit only to be treated in oni^ to eortraot the oepner 
thenftom, ere to be free of duty ea copper osee under 
Ne.9e8(()irftlieT«ifl. 

Braui Sffeet of areeme oa-. E, S. Sperry. Mech.. 

Eng., 1906, It, 763-764. Soience Abetrecte, 1906,. 
8A, 437. 

Tsx effect of araenio up to 0-5 per cent, on the propertias 
of Hunts metal (copper, 80; zinc, 40 per cent.) was 
examined. Sharper and cleaner oeetings were obtained 
feom the alloys containing arsmiic than from those free 
from that substance. The ductility of the idloys was 
improved by addition of arsenic up to ,0412 per sent., 
probably owing to the reducing action of the latter on 
cuprous oxide. With higher peroentsges of anenio the 
alloys became brittle, and cracked in the ndls—A. 8. 

roBodiitm; New oeenrrenee of - *’» Peru, Foster 

Hewett. Eng. and Mining J., 1906, M, 385. 

A RICH vanadiferous mineral, for which the name poiroatfe 
is proposed, has been discovered by A. E. Patron in the 
neighbourhood of Cerro de Pasco, Peru. It has h dark 
green colour similar to that of olivenite, and shows a,, 
oonohoIdH to uneven cleavage, and a gremilsh-blaok 
streak i ite ap. gr. is 2-65, and hardness, 3-5. An 
analysis by J. 0. Handy gave the following reeidts:— 
Moisture, trace; eilica, 10'88; alumina, 3-85; iron, 2-45 ; 
vanadium, 18’08i sulphur, 54'06; molybdio oxide, 0‘60; 
sulphur soluble in carbon bieulphide, 6*56 per cent. 
W. F. Hiltebrand, of the U.S. Geologic^ Borvey, retxirte 
that the vanadium can be completely extracted by oaus^o 
alkali; the iron in the residue ie piobably in the form Of 
pyrites. After dissolving the p^tes, a black residue 
containing carbonaceous matter is left. The vanadium 
appears to be present as a sulphide. The minend ooonis 
as a vein about 8 ft. thick, in which the vanadium content. 
varies from 9-5 to 15*7 per oent. Associated with the vein 
ie a vein of asphaltite. The latter yields S-SI per cent, of 
ash, of which 0*533 per oent. is vanadio oxide. A material 
apparently intermediate in composition and nature between 
the venadiferous mineral and the asphaltite occurs between 
thenr. It is black, has a oonohdldal fracture, and contains 
2 per cent, of ash, which is highly vanadiferous. nds 
material has a vesicular structure, lome the eavitiei 
being filled with coked asphaltite. Along a portion of 
the outcrop the vanadiferous mineral hoe been oxidised 
to a Inrownish eubetanoe, resembling limonite, contaidira 
as muoh as 45 per oent. of vanadium oxide. W. 
Hillebcand reports that thia oxidation produot oontainB 
about 45 per oent. of vanadium in the quiuipievalsnt'etatai 
abrot 15 per cent, of water, a small proportion of tulphurio 
aci^ 14—15 per cent, of iron oxide, 20 per cent, or more of 
silicioue gangue, and 0*9 per cent, of molybdio oxide.— A. S. 

Alvminiumdead and oiumininm-Hmiitk oBoys] 

wiinottsa of mdiing-pointe of - hp tKermoAettlrie 

ppromttere. H. F4oMnx. Oompt, tend., 1906, 148 ,' 
W7—398. 

Tnn author has determined the melting points of these 
alloys by means of two oonples, one ^atinum-iridio- 

S latinnm, the other nickel-copper. The temperatuies 
etermin^ were;— 


Per oent. of 
ntttnUfduin. 

Ftetinom* 

MdioplAUnnm, 

1 mticel-coimst. 


•c. 

•0 

Lead allort— 


949 

92 

943 

04 

949 

998 

09 

987 

989 

Btsmatb ollors— 


710 

T# 

7S0 


090 

974 

09 

993 

994 

•4 

969 

990 

Ahmlnium. rnae—* 

989 

988 


Dpte 7!I0'* 0., thsai, i nickel .copper Junotion, well ptotoetMl 
Item' exidatlsD, oan be used iwteed of .the much niotO 
expeniive ffiannum oombination for the meaeuremettt 
of temperatates.—J. T. D. 
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“ SSi€ontt,”__ 0. BoudoBud. Bull. Soo. Ohim., 1809, 
as, 710—718. 

Siuoosxs m*y be prepared from eteela rloh In enioon by 
heating with hydroohlorio acid until all the iron is die- 
Bolred, waehing the reeidTO thoroughly mid rajddly with 
oold water, and drying for some day* »n vacuo over 
lulphurio acid. Amorpnoue powders varying in odour 
from white to a deep grey are thus obtained. These 
oontain small quantities of oarbon and moisture, but 
exhibit the geuersl properties of silicones, being insoluble 
in adds, excepting hydrofluoric acid, lilmating hydrogen 
with al^is, and reducing metallic salts in the presence 
of alkalis They are anparontly decomposed by prolonged 
beating with hydroohlorio acid. The author rwards 
them as mixtures of siliooformic anhydride, Si^HjOj, 
and silioo-oxalio acid, Si^HsOt.—F. Boon. 

Foam-ctrueture of vuUter; Tranoition from the liquid 

to the ealid state, and the -. G. Quincke. Roy. 

Soo. Proc., 1909, 78a, 60—67. 

Thk author has previously (this J., 1605, 1269) described 
the foam-structure of ice, and he now states that 
phenomena similar to those observed in the freezing 
of water occur in all bodies in nature. The present 
communication deals mainly with the foam structure of 
solid bodies, especially of metals. Molten metals on cooling 
form first a Uquid icily, and later a solid jelly. The 
walls and contents of the foam-cells of such a jelly still 
consist of viscous liquid, i.c., the jelly itself is still liquid— 
like ice—at temperatures lower than the melting pomts of 
the respective metals. The welding of two pieces of metal 
corresponds to the running together of the cell walls and 
cell contents of two lumps of jelly, or the regolation of ice. 
The surfaces of solidifl^ drops of pure molten metals 
(gold, silver, platinum, palladium, iridium, indium, 
copper, zinc, iron, nickel, cobalt, bismuth, sodium, 
potassium, mercury) show a network of straight lines 
or arcs of circles (usually inclined to one another at 120° 
or 90°), or foam-walls with embedded lens-shajied masses 
(compare Esring and Rosenhain, this J., 1901, 1116 j 
Holbom and Henning, this J., 1902, 1332). Similar 
phenomena are to be observed on the surface of solidified 
drops of sulphur and selenium, and on the surface of carbon 
which has been distilled by means of the riectric arc in a 
mametic field, and deposited on the cathode. The shapes 
of tM bounding surfaces of the metallic grains form^ on 
cooling molten metals, and the arcs of cu-cles in the net¬ 
work of lines on the surface of metals raised to rod or 
white heat, indicate that these bounding surfaces are not 
crystalline faces, ns has hitherto been believed, but 
solidified oily foam-walls, which, as in the glacier-grains of 
iee, enclose foam-cells with contents di&ring from the 
walls. On heating the metals nearly to their melting 
points, larger foam-cells with fewer foam-walls are formed, 
lost as the glacier-grains of ice run together and become 
larger, owing to the bursting-of the foam-walls. A net¬ 
work of lines or foam-walls similar to that on the natural 
surface of solidified metals Iiecomes visible also on artificial 
suifaces of metal castings when these are poUshed, or 
suitably etched by acids or other liquids (see BoUby, 
this J., 1901, 992; 1903. 1107, 1108, 1166), the loam- 
valls being attacked or dissolved either more easily or 
less easily than the contents of the foam-cells. Srom 
a study of Heyn's photographs of etched surfaces of 
slowly cooled iron eontaining varying amounts of carbon, 
it is concluded that iron with 0-05 pei' cent, of carbon shows 
fine circular foam-walls of oementite enclosing foam- 
oells, 0-04—0-1 mm. in diameter, filled with ferrite, the 
foam-walls meeting at angles of 12Cr°, 96°, he. Islets of 
perlite are suspended in the partly invisible foam-walls. 
When the iron contains more oarbon, tin oementite 
separatee pwiodioally in parallel layers, or as parallel 
oyfindtioal tubes with buigmga and rounded heads, or sa 
spbsiioal foam-walla endasirw; “ foam-lenses ” and foam- 
esUa, 0-001—0-068 mm. in diameter. The tubas, lesisas, 
and loam-eeUa are filled wftli fanite, and tlso sutroiiDded 
by ferrite. The greater Mm peroeatage of oarbon, s^ the 
meta qtoiokly the moUen kioB la-esioled. tbs teas is tiie 
distaaoe of the layns ^nasn oae.aaDther, and the smsdler 
are the foam-oells. just aa hi .the ease of iee oontalntng 
a dissolvsd ssdt. The shapes of tin miorosoopio struotures 


in aididifisd itou eon taming carbon .ace ttie same as in io( 
oontshshig a salt The cementite ooixespoads to th- 
“ oily " salt solution in freezing water. Other. foraigi 
snbstanesa in iron—oarbon in the fmn of gra^Hs am 
temper oarbon, silicon, phosphorus, sulphur, air or othe 
gases, and other metals such as manganese and nickel.-. 
even if present only in small quantities, are able to consider 
ably modify the surface tension, melting point, and visoosit; 
of the foam-walls and of the contents of the foam-cells 
and tile size and shape of the foam-cells or glacier-grain 
of the iron_A. S. 

Carbon dioxide and carbon [•» eted]; IMterminatio'. 

of -. J. Maofarlane and A. W. (Gregory. XXIIl. 

page 954. 

Arseniuretted hydrogen ; Removal of - from erud 

hydrogen gas. O. Wentzld. 11., page 917. 

Bismuth production in V.S.A. Oil, Paint, and Dru 
Rep.. Sept 13, 1906. [T.R.] 

Thx following is taken from the Annual Report of th 
U.B. Geological Survey, prepared by C. C. Schnatterbeck 

During 1905 the marketed production of bismuth or 
iu the United States amounted to 24,405 lb., containin 
approximately 2288 lb. of metal, valued at $4187. Th 
sales in 1904 were 51841b. of ore, valued at $314. In 190 
and 1903 there were no transactions. 

Metallic bismuth to the amount of 148,589 lb., valued a 
$318,007, was imported into the United States in 190£ 
as against 185,905 lb., valued at $339,068 in 1904 
147,295 lb., valued at $236,199 in 1903 ; and 190,837 lb 
valued at $-213,704 in 190-2. Comparatively little his 
muth salt is imported, suggesting expansion in the domesti 
manufacturing industry. 

Features in the bismuth industry in 1906 have been th 
shipment of ore from a new deposit in California, th 
resumption of mining on the Ballard property in Coloratk 
and the reduction in the combination's price of the mets 
in London from 10s. ($2.43) to 5 b. ($1.22) per )b. Mor 
attention has also been given to the development of th 
deposits in Saxony, the most important in the world 
as well as to those in Austria, Bolivia, and Australis 
In the United States the consumption of metallic bismut! 
in 1906 was between 176,000 and 200,000 lb. Most o 
this was imjjorted free of duty. Small quantities o 
bismuth salts for cbemioal and pharmaceutical purpose 
have also been imported. It is a foot worthy of note tba 
the import trade has grown over 50 per cent, in the las 
10 years, while the bismuth-mining industry in the U.S.6 
has shown comparatively little progress. This is no 
beoause there is a scarcity of bismuth-bearing deposits li 
the Uni^ StaUis, as they have been found in Coleradc 
California, Nevada, Arizona, and Utah, hut it is rather th 
result of inadequate methods of smelting the metal her* 
The refined bismuth imported from Grea4 Britain am 
Germany frequently contains over 96 per cent, of pur 
metal, whilst crude metal will oontain 93 to 96 per cent, 
having as imparities antimony and arsenic, or othe 
metals. 

Mining for bismuth in the United States is at presen 
centred at Leadville, Colo., where the newly inoorporatet 
Ballard Consolidated Mining and Milling Compan; 
returned shipmente on June 1, 1906, &om propertiea tha 
have heretoiore been owned and leased by in^viduali 
The new deposit in California, from which eariy in th 
year were shipped 20 or 80 tons of ore, is situated 85 mile 
^t of Banning. Of late these has been a good enquir 
in tile market tea bismuth sulphide ore, and it Would no 
he surprising if in the near future the metal wore roooveroi 
from the immense placer dump* of sebirmerite (containiii; 
Zutphides of bismuth, silver, and lead) in Hootsma am 
otiier Western States. 

MsMganese and manganiferous orsti Production of *— 

in U.S.A.iinl9m. Bd. of Trade J., Sept. 18,1906. fT.B. 
'TXi production of manganese ore in the Uidteii State 
in 1808 amoimted to 4,118 tons, valued at a 

Mn^iwed Witli 8,146 tone, valued at 18V,4«6, in 1804 
Tlw produotion of mengasiiferous iron ON amounted ti 
7084^ tons, vMued at $1,684,8^ i that of argeatilkeou 
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mano^fannu iron otm MBoanted to S1,7S8 tont, Tiloed 
•t iP70,tWt nnd titnt at looBsaintotons liiw otM to 
00,288 tom, TMnod >t •00,280. Tint awkw • total 
prodootioa of muuMMao anit mMWwUoout otm in to* 
United State* in 1908 <rf 948,401 tou, volned •411,081,771. 

Tcaidvm mineralt in U.B.A. Mineral Bomuioes of 
U.S.A. for 1008. [T.B.] 

A usTAntTH mineral h*e reoentljr been discovered at a 
telapu qnsrry at Henryton, OarroU connty, Md., abont 
28 miles from Baltimore. It ooours in irr^Iar masses 
and rough crystala A sj^imen sent-to the Westinghouse 
Electric Oommny at Fitteburg on analysis gave the 
following resultTantalic oxide, 38-19; niobio oxide, 
13'21; manganese oxide, 10*48; ferric oxide, 21*42 ; 
and silica, 12*08 per cent. 

Some material obtained from Tinton, S.D., was concen¬ 
trated at Portland, Oregon, and a heavy black mineral 
was obtained with cassilenle and sehidite as concentrates 
from the Wifley table, which, upon analysis, gave 44 per 
cent, of, tanMio oxide and 30*5 per cent, of niobie 
oxide, these determinations having been made by W. F. 
Hillebrand, of the United States Geological Survey. The 
specifle gravity of the mineral was determined to be 0-8. 

Mineral produtiionof Spain. Eng. and Mining J., Sept. 8, 
1900. [T.R.] 

Tex output of mineral and metal products in Spain for 
the past two years is officially reported, in metric tons, as 
in the subjoined tables. The production of fuels was as 
follows;— 



1904. 

1905. 

Anthracite . 

119,006 

136,099 

BituminouB. 

2,903,671 

3,067,826 

Lignite. 

100,773 

168,094 

Totid . 

3.128,540 

3,371,919 

Of the more important metalUc 

ores, the output was t— 


1904. 

1905. 

Copper ore . 

2,646,126 

2,621,064 

Iron ore . 

7,964,748 

9,077,245 

Jlanganese ore ... 

18,732 

26,020 

Lead ore . 

98,230 

105,113 

Mercury ore . 

27,186 

26,488 

Silver-lead ore . '. . 

177,104 

160,381 

Silver hematite ore. 

122,109 

162,027 

Zino ore . 

166,829 

160,567 


Qthn less important metallic ores were produced in the 
following quantities:— 

1904. 1008. 


Antimony ore. 


77 

Arsenic ore *.. 

. 3,510 

4,790 

Bismuth ore . 

. 5 

14 

Cobalt ore . 


25 

pyrites. 


179,079 

Surer ore .*.. 


640 

Tin ore .. 

. 299 

209 

Tungsten or* . 

. 60 

375 


A latge ^t of the pyrites mined in Sp^n—most of it 
oxpcfm-ds included in copper ore, as it carries some 
copper. The pyrites in the table above is only that which 
Carnes no copper, 

,In the flnu table are given the output of the leaser 
non-matMlic minerals:— 

1004. 1908. 


Ambly^ite . 

Aspb^ta . 

Bituminous rock .. 

Barytes .. 

OnpUto .. 

Kardin . 

rodk 

• t?;> • ■'?i' • 

♦ sase, *.1*1 




90 120 

^701 *6,726 

lOO 780 

48» 290 

» ,18 

WOO 720 



The total vidua of tide prodnotion in 1908 via estimated 
at 187.890,438. Statistics at mettoargioal prodnetion fas 
1908 ate not y«t availabie. The piiincipM metals amritod 
in #»• sine, oopper, iron, lead, anil atenniy. 
TTie total metaUnttdeai output in 1904 waa vaload. at 
•44.166,631, which was probably largely exoeeded by 
that of last year. 

Mineral resource* at Ceyhn. Bd. of Trade J., 
Sept. 18, 1900. [T.B.] 

Trx Beport for 1008 on the trade of Ceylon, just Istoed 
by the Colonial Office, after referring to the discovery of 
tnorianite, states that monarite has also been disoovsiedt 
and has proved to be of widespread occurrence in Owlott 
river sands. Small deposits of cassiterite and galena have 
been found, as well as mClybdenite. The output of plum¬ 
bago, in spite of the falling of value from Be. W*88 per cwt. 
in 1902 and Bs. 12*80 in 1903 and 1904 to Bs. 11-70, 
which in some oases leaves barely sufficient margin to 
cover expenses, shows an increase over previous years, 
and 612,M8 cwt. were exported. 

Mineral resource! of Algeria. For. Off. Ann. Series, 
No. 3712. [T.B.] 

Thi report of the British Vioe-Contol at B8n* contains 
an aeooimt of the mineral resources of that loototy. The 
districts of Souk-Ahras and Tibessa, he says, abound in 
linoiferous deposit* still unworked. Discoveries of car¬ 
bonate of lead at Batna and of cinnabar near Jemmapes 
are not being worked owing to lack of capital. Peroxide 
of manganese, said to contain 66 per cent, of metal, is 
found one mile from Aln-Yagout. Antimony mines near 
Uudma are for sale. The province of Cmutantine, mm 
the Viee-Oonsul, contains more ferruginous beds toan the 
provineea of Algiers and Oran put togethw 

Ekoush Patxkis. 

Briquettes from fuel, ores, and the Uket Afoav/aetun 

of -. J. Noll and E. Trainer. Eng. Pat. 12,516, 

June 16, 1008, U., page 917. 

Metals^ Processes for purifying — . H. M. (3iaBee, 
Philadelphia. Eng. Pat. 17.449, Aug. 20,1006. 

Six U.S. Pat. 800,984 of 1908; this J., 1908,1116.—T. F. B. 

Cast-iron. E. and S^ Wallis, Derby. Eng. Pat. 9483, 
April 23, 1906. 

The improved cast-iron is made by melting in a oupda 
furnace, in the order given, and mixed with a suitabie 
quantity of fuel: 8 cwt. of Warner pig-iroh No. 4, 2 cwt. 
of Warner pig.iron No 3, I cwt. of Stanton teg-iron 
No. 8, 4 owt. of good scrap iron, consisting ^ferabfy of ttW 
machine castings, and 8 lb. of mild ited in small ptewa. 
The mixture of pig-irons used conttens approxlmjitdy i 
Carbon, 3*33; silicon, 1*66; sulphur, 0*04; {ffiosphotos, 
0*30; and manganese, 0*47 per cent. Other ims' of 
similar composition may be used instead of too** given 
above, and the steel may be melted separately, and then 
intimately mixed with the molten iron if dMired.—A. O. X. 

Zinc and lead-svMide ores ; Trecdmenl of -. A- H. 

Imbert, Grand Montrouge, France. Eng. pat, 10,308, 
May 2. 1906. 

Thi ore ia mixed with Ume and ferric oxida or cdte 
auitable snbstanoes, and heated in a retort oonneetod with 
a eaitoUe oondenser to about 11006 0., whereby, it is 
steiad, a pmleotiy ffuid homogeoeans bath it ptodoeed. 
linvw metalUo iron or other metal in a solid or liquid state 
be farinodnoed, it ia found that the xiiui is almost cunnptstety 
velatiUaed fat about a quarter of an hour, itovlttg a p»- 
{eetty Uqnid ntMs. whiob on being run out tod eoteed, 
eqaeietetef tonpper iagrir of Mag and alowas stiMtotonf. 
.•stoUda. >e»in»afaiinB.!aeaBaaly .ai^ tone.. Wsm> Itodto 
• newnNn toa .ent^tosat'a( ■» tatonad to a'aMtaHie' aMa 
homtotoa mlpl^ bat^aaMB pasfaetitofaaatonmc 
: vMh tiM aino H. 0. 
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USITID SlACn PATlilT*. 

IKuriMM /or tkt mmediali production of metal from oret ; 
and metallurgieat proeeae. O. B. Utwson, Caldwell, 
N.J. U.S. Pate. 828.974 and 829,S7S, Aug. 28, 1906. 

Thb invention relates to a process of raoduoing directly 
from ores, metals whioii do not form carbides at the temper¬ 
ature of a gas-fired furnace. The ground ore is subjected, 
in the absence of air and without an}' fiux, at a tempera¬ 
ture below the melting or volaUlising point of the metal, 
to the action of finely-divided carbon and of the carbon 
monoxide which it instantaneously produced therefrom. 
The process is carried out in a rotati^ reducing furnace, 
beatra internally by a flame, which is introduced at one 
end, in such a manner that it can be directed to any part 
of the charge or hearth. Means are provided for regulating 
the character of the flame. The ends of the furnace are 
covered with caps lined with fire-poof material, and an 
inspction tube is provided passing through the stack 
and the cap at the flue end of the furnace.—A. B. 

furnace ; MetaUurgieal -. G. W. Shear, Joliet, 111. 

II.S. Pat. 829,676, Aug. 28, 1906. 

Thi furnace (see figure) has its roof formed with straight 
portions inclined in opposite directions, and united by a 


" rampant ” arch, the inclination of one of the straight 
portions being greater than that of the other. The lines 
of the «oh merge into the lines of the straight portions, 
and the inclination of the arch is towards the front of the 
furnace.—A. S. 


Biasf furnace. M. Hannaberg, Aasignor to Prodingham 
Iron and Steel Co., Prodingham 17,8. Pat 630,913, 
Sept. 11,1906. 

Sn Eng. Pat 26,268 of 1905 i tiiis J,, 1906, 818.—T.P.B. 

furnace for roaming, dUoridieing [Morinating], or drying 
ores. A. V. leggo, Pendeen, Victoria. U.S. Fat. 
830,904, Sept 11. 1906. 

Su Eng. Pat. 21,160 of 1805; this J., 1906, 691.—T.P.B. 

Sulphuroue oxide [Sulphur dioxide] 2 Proeeei of 

recovering - [from furnace gaeet]. P. B. Carpenter, 

Denver. Colo. U.S. Pat 829.766, Aug. 28, 19(}6. 

Thb gases from furnaces burning sulphide ores are 
moistened with cold water, and caused to deposit sus¬ 
pended particles of solid matter, and the sulphurous 
oxide (sulphur dioxide) in the gases is recovered by 
absorption in water cooled to about (f C.—A. S. 

Oree j Method of emelting -, and eeparating mattei, 

R. Baggaley. Pittsburg, Pa., C. M. Allen, Lo to. Mont, 
and E. W. Lindquist, Chicago, 111, U.S. Pat 830,040, 
Sept 4.1906. 

A Bopy of molten matte is formed In a converter, and air 
is blown through. Sulphide ore is then fed in at one end 
of the converter, and allowed to float on the molten matte 
in the direction of the other end, being oxidised and melted 
during its travel, by the heat produced by the converting 
action. The resulting slag and matte overflow continu¬ 
ously at the axis of the converter, and are protected from 
the chilling effect of the atmosphere during their travel 
from the convertor to a fore-hearth or settung chamber, 
wherein they are separated by gravity.—A. 8. 

Crucible. E. A. Colby, Newark, N.J. U.S. Pat. 
830,208, Sept. 4, 1906. 

Thb claim is for a lining of friable material 
which is applied in sections or otherwise to the 
inner face of the inner side of an annular crucible. 
It is formed so as to be less resistant to internal 
pressure than the material of the crucible, in 
order that the latter may not be fractured by the 
expansive force of the solidifying metal_W. H. C. 

Zinc; Apparatue for obtaining -. J. Armstrong, 

London. U.S. Pat. 830.283, Sept. 4, 1906. 

Sbb Eng. Pat. 20,643 of 1905 ( this J., 1906,1118.—T.P.B. 



furnace 7 Roatting and vclatUieing -. S. I. Qawson, 

Salt Lake aty, UUh. U.S. Pat. 829,843, Aug. 28,1906. 

Tub furnace comprises a muffle fixed in and extending 
through a revolving cylinder mounted in an inclined 
position. Between the muffle and the cylinder are " fire 
chambers ” (heating chambers) communicating with a 
fire-box at the lower end of the cylinder. The upper end 
of the muffle communicates with a vertical '* fume- 
{dpe," and there is also a stationary chimney or smoko- 
staoi^ from which a longitudinal branch extends above 
the cylinder for. its entire length. The ore is fed into 
and conveyed through this branch of the stack, and then 
fallt down a shoot into a conveyor, which passes trans¬ 
versely through the fume-pipe, and extends into the 
muffle. The branch of the stack also contains a nest of 
air-superheating pipes, the air from which is forced by a 
fan into tiie fnwi.fsMngdevioe, which delivers powdered 
coal to the fire-box. There are also longitudinal air- 
auperhaating pipes disposed in the wMI of the cylinder, 
oomnnmioatii^ with a coiled pipe surroundii^ the fire¬ 
box, the ooil being connected to a blast-pipe.wfaiw delivers 
the hot air into the tower end of the muffle.—A, 8. 


fumtKt: Matk-produeing 
Pa. U.B. Pal - 


B.Ba 
Sepl ■ 


Tn lartntiOB ndatsa to a dnmaee for prodneing eoiner 
matte or eoppev, and orasists in eunsizuotinx tbs wait 
.the fonuee ui a# is t abte water-ooaled ssetiais, obo of 
wUeh «s((ies« stagHipoat;—A. <8. 


SUieon ; Method of melting and catting ——. H. N. Potter, 
New Bochelle, N.Y., Assignor to G. Westinghouse, 
Pittsburg, Pa. U.& Pat 830,738, Sept 11, 1906. . 
Tax silioon is fused in a vessel of carbon, the temperature 
being kept too low to form silioon carbide. The molten 
tUioon is coaled in a suitable mould.—£. 8. 

Pbbmoh PayBBia. 

VdatiU minerals; Secoverg and utUieation of heat late in 

the condeneation of meMlic dual from roatting -. 

Hoc Anon, des Mines et Usines d'Antimoine de Brioude- 
Auvergne. Pr. Pat. 861,530, Deo. 21, 1905. 

By means of an arrangement of cooling tubes, each open 
at one end. to the air, whilst the other end epens into a 
common channel, through which air is suppUsd to the 
furnace, the heat abstraoted from the volaHlised aub- 
stanoos is utilised in the roasting fumaoe.—J. H. C. 

Mttolt and aliogi; froduttion of futed - hy meant 

of their oxides and other eomponnde. .Wsldite, Ltd. 
Pr. Pat 364,949, Pelx 24,1906. 

8m Eng. Pat 10,881 of 1006 i tiffs X, 1906,763.—TXB. 

fmmaeeeBegenerative -, with arrangement ‘ for 

r^utating the firing. Bstiilakem Stadl Oe. ft. Pat 
36^240, Matuk 14, 1906. 

fn fumaoe proper it bust dver tegane^ve ehamlien 
«i|lab MW raMHedpith aft and gas; thase hn«fi%1)So<ipia 
iMUltln tiitir psesage thnni)^ lteebaiiiM« im allofM 
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to g^S tit » oondult w^sgoe (b«y bus into tho {ttniwie- 
«homl)er, through' a *^e* o! mnoos—tit* apent gaaea 
being Bn'ally allowed to eedape to the chimney through a 
flimilaT eeiiaa Ot ori^oel, the whole oirouiation being eon- 
trolled by Talree ao arranged aa to itvent the ourrente 
•when deeired.—J. H. C. 

thermic proem, based on Ike action of eilieon combined 
toith magneeinm or ite eomponnde. T. Ooldaohmidt. 
Fi. Pat. 864,818, March 16, im 
Tma poceaa ia baaed on the mutual reaction ot oxidea or 
aulphfdea of metala, or of metallio compounda and halogen 
eubatances, or of combinationa of auoh bodiea wtth 
each other when mixed with a reducing agent conaiating 
of a mixture, or alloy, of magneaium and ailioon, all the 
anbatanoea being employed in a finely divided or granu¬ 
lated condition. Such mixture ia analogous to " alumino- 
thermite," which forma the basis of the “ Qoldschmidt’a 
process,” wherein aluminium acta aa the reducm^agent. 

‘Copper and other metale; Extraction of - from iurnf 

reeiduei. A. Tixier. Fr. Pat. 364,512, March 23, 

Th* residues are treated with nascent chlorine in an acid 
solution at a temperature of from 7(f to 80“ C., whereby 
the copper and other metals ace brought into solution for 
anbaequent treatment by known methoda. 

The nascent chlorine ia obtained from chloride of lime, 
or alkali or alkaline-earth hypochlorites. The dry 
burnt pyrites residues may, for example, be treated with 
from 2 to 5 per cent, of chloride of lime, and then, in the 
vats, the mixture it treated with dilute hydrochloric acid. 

-J. H.C. 

Minerals; Process and apparatut for the red/uetion or 
fusion of —— by means of carbon monoxide. £. A. A. 
OronwalL Fr. Pat. 365,412, April 19, 1906. Under 
Int. Conv., May 8, 1905. 

Sex Eng. Pat. 9799 of 1906 j this J., 1906, 860_T. F. B. 


XL—ELECTB(M3HEMISTRT AMD 
ELEOTRO-METALLUBQT. 

> (Continued from page 892.) 

U.)-KI,BCTRO-CHEMISTEY. 

Paper and solid cellulose [and acetylcellulose]; Electrical 

insulating properties of dry -. A. Oampbell. Proc. 

Roy. Soc., 1906, 78A, 196—211. 

The results of experimenta on a number of papers used 
tfor insulating telephone wires are given. All the papers 
were of “ obeinical wood fibre," this kind being conaidered 
the moM dtaable. For telephonic purposes a minimum 
of specific inductive capacity la desirable; this constant 
ran^ from 1'8 to (air»l) in the papers examined, 
after tiwroiuh drying, and was found to bo approximately 
igiropottiMtau to wa density. The best material is that 
•mhiah contains the greatest proportion ot air spaces, and 
iin whMs'tbe fibres Ue as much ae possible parallet to the 
ourfaoe. 

For transparent films of pure cellulose the specific 
sathfirtM capacity was found to be absnt 7, for normal 
•cellulose triacetate about 3'9. The latter material it far 
less susoeptible to temperature changes, as regards electrical 
propsTtieiirtliatietilidaoe. Oelluloeeasaninsulatartirery 
greatly aSected by mWote amounts of moisture, and Ae 
tanthac’s aEmrimento on tide point lead'to the infereaoe 
that Uuair-diied niatarid a'Mrt of .tiie moisttm iaCtHnii- 
oally combined with oeUnfoae' to form sit dtOtodytie 
aplutimt. poailh^ d water in oeUuieoe iiydrato. Wlitn 
tiie toAparatnb io ndsfh. 4mMiat«on mw fioos, and 


Seduction proeessesi. Sek of nistal kgdridcs fa-, and 

nea data as to the composition of certain fats and ^ 
oils.' S. Fokin, J. mss. pfaya.-ohem. Cm*., 1MW,'9B, 
419—446. Chem. Cantr., 1^, S, 

It has bean stated by Marie fCompt. rend., 188, 1881; 
alto this J., 1903, lOrai and Peterson (Z. FlektxOohem.t 
11, 649; also this J., 1906, 896) that, in the electrolytic 
reduction of unsaturated acids, the nature of the cathode 
us^ has no apjweoiable infiuence upon t'he course and 
Telocity ot the reaction. The author finds, however, 
that rrauction can only be eSeoted with cathodee of 
palladium, platinum, rhodium, ruthenium, iridium, 
osmium, niokel, cobalt, and copper, and Aat the (quantity 
and the physical condition of the metal has a considerabm 
infiuettce on the coarse of the reduction. It is known that 
the metals named have the capacity of occindias hydros^ 
with the formation of unstable hydrides. It is these 
metals, also, which have been found to act as hydrogen- 
carriers in the reduction processes studied by Sabatier 
and Senderens (this J., 1901, 978 ; 1902, 604, 660, 1070, 
1157! 1903, 1012; 1904, 341, 654). The author ia of the 
opinion that all reduction processes taking pltm in presmoe 
of the metals mentioned, eleotrolytio reduotion, 
reduction of gaseous substances by reduced metals by 
the process of Sabatier and Senderens, reduction by 
galvanic couples, and reductions by metal hydrides m 
solutions, are due to a special activity of the oooluded 
hydrogen, probably owi^ to such hydrogen being in tto 
monatomic condition. Tue aotivity of the metals vuies 
directly with thtir uMacity of occluding hydrogen; ptils.- 
dium is the most efficient, and then follow, in the order 
given, platinum, nickel, cobalt, and copper. The best 
results are obtained by the eleotrolytio proeess. and Ae 
author has studied in this way the reduotion of the fatty 
acids from linseed oil, Japanese wood oil, castor oil, and 
cod-iiver oil. Other unsaturated acids, allyl alcohol, nitiro- 
benisene, and carbon tetrachloride. He finds that linMad 
oil contains besides linolenio acid, an isomcride of hnolio 
acid, which does not form a orystalline totra-bromo- 
derivative. The elsiomargario acid from Jskpanese wqsd 
oil contains 18, not 17, carbon atoms, and appears to he 
an isomcride of linolic acid. The hydroxystoanc acid from 
castor oil is identical with the acid desoribed by Koiooski 
(J. mss. phys.-ohem. Oes., 32,149). (Tod-liver oil oontaias 
fatty acids with from 18 to 21 carbon atoms. Carbon 
tetrachloride is reduced to chloroform, and also, in part, 
to methylene dichlocide and methyl chloride.—A. S. 


Esoush Pxtests. 

FUaments for incandescing eketrie lamps ; Manufaelstn 

of -. J. R. Crawford. Eng. Pat. 14,898, JiOy 19, 

1906. n., page 918. 

Filaments for electric incandeseent lamps j Manufacture 

of -. H. toning. Eng. Pat. 2654, Feb. 1,-1906, 

II., page 918. 

Voltaie strong-eurrent ores; Production of ——» ,H. 
Pauling, Cielsankirchen. Oemany. Eng, Pat. 7889, 
April 2, 1906. 

In order to produoe vifitaie strong-ounent ares betwam 
electrodes comparatively distant fr^ cash oACr, tim dto> 
charges of an auxiliary spaik-gap are Uown’into tiwapMS 
between the electrodes. The hom-shaiped electrodw 
between whioh the ace is to be itniok are eoaneetod by 
wires to a source of eleotrieal energy. &i pansUet wiw 
Ala main spark-gap is arranged the nimary oml of • 
tcansfonner, the eeoandary of wnieh it someeM 
to on anxiUary pair of electrodes dispoeed bitiow and in 
the same {fiane as the main electrodes. Tto two pair* of 
atectrodea are aontaiodd in a jipe of oval crosa-seettoB, 
Aroogh whiA a current of gas is blown at a vaioiity of 
’ait>isBaa>t9-atMtrea 'par oaeond. UkO' dtiohatfa ■hrtwrln 
'tiwianailiMy^ttaetradaais^iown byAn-ooiunt-0801 
batwaon-tite! inaln.'* l *e t ro da s,»'and: na a n»a tiw-taiaalcioat 
enoegy aunpUod A tite tatto A jof marom-. fti a ii p a rlii 
gap— A. 8 . . 
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Ujumb 8ir*T*» PAimns. 

Jltrsooe; Utaetrie-~ t-; B. Plstoefaicic, Puis. U.8. P»t. 
826,962, Jaly 24, 1906. 

This jnvsntion relates to an electric mnffle, consisting 
of a receptacle of flte-proof material and a casing into 
which the receptacle fits. ' The caeine is proridecT with 
a bottom and fixed vertical walls, together with a movable 
vertical eide wall which is pivoted at its lower edge to 
the bottom, and a top or lid pivoted to the upper e<lgo of 
the movable wall. In the wall of the receptacle is secured 
a heating conductor, the latter being connected to two 
contact pieces projecting from the lateral wall of the 
receptacle, and passing througli apertures in the casing. 
When the receptacle is placed in position in the casing, 
the contact pieces engage with spring contacts fixed to a 
bed-plate which carries the casing. In the back of the 
receptacle, is an opening, through which is placed a 
thermo-electric couple, one end m the latter projecting 
into the heated portion of the furnace. Kesistanoe wires, 
housed in the wall of the receptacle, are attached to the 
rear end of the couple, the couple end resistance wires 
being protected against the infiuenoe of the temperature 
at the outside of the apparatus by a “ heat-repelling pad." 
Rods are connected to the resistance wires, and project 
outside the receptacle, so that connection may be made 
with a suitable galvanometer.—B. N. 

FUatneiU ; [JSfecIrfrl incandescent lamp -, and method 

of making the, eame. J. M. Canello. U.8. Bat. 829,508, 
Aug 28, 1906. 11., page 919. 

Cotton : [Eleetrclutic] Methal of treating -. 0. D. 

Burton. U.S. Pat. 827,293, July 31, 1906. V., page 


Oases ; lEleetrical] Method of effecting chemicrU action 

in -. D. R. Lovejoy, Assignor to Atmospheric 

Products Co., Niagara Falls, N.Y. U.S. Pat. 829,872, 
Aug. 28, 1906. 

This invention relates to a method of causing gases to 
unite chemically, and consists in charging the gases 
separately with electrostatic chargee of different polarity, 
and of a potential aufliuient to effect cheinioal combination. 
When the gases are mixed, the electrostatic attraction of 
the molecules of one gas for the moleeules of the other gas 
will cause combination of the gases.—B. N. 

Oases ; A pparatns for svhjeeting —— to high-tension 
[eleetriml] discharges. D. R. Lovejoy, Assignor to 
Atmospheric Products Co., Niagara Falls, N.Y. U.S. 
Pat. 829,873, Aug. 28, 1906. " 

Th» apparatus comprises a chamber for receiving the 
gasoa, a series of fixed electrodes mounted adjustably in 
the walls of the chamber, and a series of movable electrodes, 
both sets being eonneoted in parallel with a high-tension 
alternating currant. In order to ensure a minimum 
volume and minimum current for each of the arcs, each of 
the parallel electrode circuits is provided with an induct¬ 
ance, and the electrodes are constructed of fine wire. 
The movable electroiles are fixed to the ends of supports 
carried by a shaft capable of rotation, the shaft being 
provided with insulated bearings. As the shaft turn^ 
the movable electrodes come within arcing distance of 
the fixed electrodes, and the arcs are suecesstvely formed, 
elongated, and extinguished. The arc formed between 
any pair of electrodes is isolated by suitable means from 
the arcs formed between adjacent pairs of.electrodes. 
A synchronous motor, mounted on, but insulated from, 
the chamber, is connected to the generator, and drives 
the movable electrodes, means being provided for 
a^usUng the making and extinction of the arcs relatively 
to the alternation and phase of the altematiag current. 
A rectifier, in the ammating onrrent ohreoit, with 
ita commutator moving with the movaUe electrodes, 
is arranged so as to cause reversids of oumsnt during 
extincrion of the «cs, whereby the same potential relatkm 
between the deotrodee is maintained. The geeea nt 
supplied to the eenbril portitut at the ehamW at a 
preamne Ughar than that of the atmoapfaere, .and tfaa 
gases reeeire an outwud ajiral motion. ChtUett lot 


the products are arranged in oloae proximity to the 
arcing points, and each outlet is provided with a defieotot, 
direotod contrary to the diseotion of rotation of the 
shaft, so as to deflect the produots formed by the ares 
into the outlets. Qas-duot^ leading from the outlets, are 
provided with valve^ which are mtermittently opened 
and closed by suitable means, thus giving an intermittent 
flow of gases into the chamber, the impulses of flow being 
timed to oommenoe just after the ares are struck, and to 
osase just after the arcs are extinguished. The gases 
may be separately ohargejl elootrostatioally before being 
led into the chamber, and allowed to mix in the presence 
of the ares, or immediately before coming into contact 
with the arcs.—B. N. 

Oases; [Eketrical] Method of effeeting the combination 

of -. D. R. Lovejoy, Assignor to Atmospheric 

Products Co., Niagara Falla, N.Y. U.S. Pat. 829,874, 
Aug. 28, 1906. 

Tins invention relates to a process of forming nitrogen, 
compounds, an electric arc nr arcs being farmed, elongated, 
and mtemipted, and a mixture of air and oxygen, contain¬ 
ing about equal volumes of nitrogen and oxvgen, being 
introduced into the presence of the arc. l*he residue 
gas may bo again treated after enriching with oi^gen. 
Hydroj^n moy also be added, so as to form a mixture 
c'ontaining less than 10 per cent, of hydrogen.—B. N. 

Oases; [Electried] Apparatus for effeeting chemical 
coition in -. D. R. Lovejoy, Assignor to Atmos¬ 

pheric Produots Co., Niagara Falls, N.Y'. U.S. Pat. 
829,870, Aug. 28. 1906. 

A BpiTAm.x reaction chamber is provided with one outlet 
and two inlet-passages for supplying gases, the latter 
passages being provided with electrodes. Fleotrostatio 
charges of opposite potential are given to the electrodes, 
which thus impart similar charges to the gases. Means 
are provided for heating the electrodes, and for subjecting 
the gases to the influence of a source of radiant energy. 

—B.N. 

Oases; [Ffeefricof] Process and apparatus for effeeting 

chemieed action in -. D. R. Ixivmoy, Assignor to- 

Atmospheric Produots Co., Niagara Falls, N.Y. U.S. 
Pats. 829.876 and 820.877, Aug. 28, 1906. 

Thk molecules of the gases, such as nitrogen and oxygen, 
are separately charged eleotroatatieMly to opposite 
potentials, and the gases mixed, and subjected to the 
action of an electric .current in the form of an arc of, 
minimum volume. The arc is maintained at a minimum 
volume, suflicient to prevent the ij^eoking of the arc, or 
the latter miw be repeatedly formed, elongated, and 
interrupted.—B. N. 

Ozonised air or oxygen ; Apparatus for producing highly- 

-. A. Udobaux, Paris, Assignor to W. Mallmann, 

Roremonde, Holland. U.S. Pat. 830,976, Sept. 11,. 
1906. 

SxB Fr. Pat. 336,092 of 1903 j this J., 1904,193.-1. B. B. 


Fbxncx Patxhts. 

ineandtscence lamps; Process of increasing the 

reeistanee of certain vutale, eepeeiaUy thoee et*s0fihr* 
glcne-bodies of H. Knzm. lY. Pat. S^IUS,. 

March 27. 1906. II., page 920. ^ 

Qtou-bodiee for eleetrie lighting; Manufacture 'rf tfirV 
Siemens and Halske, A.-a. SY. Pat. 86^(06, Anil 0, 
1906. U., page 930. ' 

Incandescence eleetnic lamps uiith metallie fSamtuts ; 
'Mamfaeture <4 —. Dsutoehe Oaaolflh. A.-0. 
(An^). lY. Pat. 865,188, A^ 12, 1808. U.,. 

Super frm enctasss* ; Proms of mrooiag — the- 
odd M a mse tompaomd, IL BattiatolB wad B-BotaUL. 
BY. Pat. 884,689, Joa. 1886. ' XPl, f*gw 0M. 
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to g^S tit » oondult w^sgoe (b«y bus into tho {ttniwie- 
«homl)er, through' a *^e* o! mnoos—tit* apent gaaea 
being Bn'ally allowed to eedape to the chimney through a 
flimilaT eeiiaa Ot ori^oel, the whole oirouiation being eon- 
trolled by Talree ao arranged aa to itvent the ourrente 
•when deeired.—J. H. C. 

thermic proem, based on Ike action of eilieon combined 
toith magneeinm or ite eomponnde. T. Ooldaohmidt. 
Fi. Pat. 864,818, March 16, im 
Tma poceaa ia baaed on the mutual reaction ot oxidea or 
aulphfdea of metala, or of metallio compounda and halogen 
eubatances, or of combinationa of auoh bodiea wtth 
each other when mixed with a reducing agent conaiating 
of a mixture, or alloy, of magneaium and ailioon, all the 
anbatanoea being employed in a finely divided or granu¬ 
lated condition. Such mixture ia analogous to " alumino- 
thermite," which forma the basis of the “ Qoldschmidt’a 
process,” wherein aluminium acta aa the reducm^agent. 

‘Copper and other metale; Extraction of - from iurnf 

reeiduei. A. Tixier. Fr. Pat. 364,512, March 23, 

Th* residues are treated with nascent chlorine in an acid 
solution at a temperature of from 7(f to 80“ C., whereby 
the copper and other metals ace brought into solution for 
anbaequent treatment by known methoda. 

The nascent chlorine ia obtained from chloride of lime, 
or alkali or alkaline-earth hypochlorites. The dry 
burnt pyrites residues may, for example, be treated with 
from 2 to 5 per cent, of chloride of lime, and then, in the 
vats, the mixture it treated with dilute hydrochloric acid. 

-J. H.C. 

Minerals; Process and apparatut for the red/uetion or 
fusion of —— by means of carbon monoxide. £. A. A. 
OronwalL Fr. Pat. 365,412, April 19, 1906. Under 
Int. Conv., May 8, 1905. 

Sex Eng. Pat. 9799 of 1906 j this J., 1906, 860_T. F. B. 


XL—ELECTB(M3HEMISTRT AMD 
ELEOTRO-METALLUBQT. 

> (Continued from page 892.) 

U.)-KI,BCTRO-CHEMISTEY. 

Paper and solid cellulose [and acetylcellulose]; Electrical 

insulating properties of dry -. A. Oampbell. Proc. 

Roy. Soc., 1906, 78A, 196—211. 

The results of experimenta on a number of papers used 
tfor insulating telephone wires are given. All the papers 
were of “ obeinical wood fibre," this kind being conaidered 
the moM dtaable. For telephonic purposes a minimum 
of specific inductive capacity la desirable; this constant 
ran^ from 1'8 to (air»l) in the papers examined, 
after tiwroiuh drying, and was found to bo approximately 
igiropottiMtau to wa density. The best material is that 
•mhiah contains the greatest proportion ot air spaces, and 
iin whMs'tbe fibres Ue as much ae possible parallet to the 
ourfaoe. 

For transparent films of pure cellulose the specific 
sathfirtM capacity was found to be absnt 7, for normal 
•cellulose triacetate about 3'9. The latter material it far 
less susoeptible to temperature changes, as regards electrical 
propsTtieiirtliatietilidaoe. Oelluloeeasaninsulatartirery 
greatly aSected by mWote amounts of moisture, and Ae 
tanthac’s aEmrimento on tide point lead'to the infereaoe 
that Uuair-diied niatarid a'Mrt of .tiie moisttm iaCtHnii- 
oally combined with oeUnfoae' to form sit dtOtodytie 
aplutimt. poailh^ d water in oeUuieoe iiydrato. Wlitn 
tiie toAparatnb io ndsfh. 4mMiat«on mw fioos, and 


Seduction proeessesi. Sek of nistal kgdridcs fa-, and 

nea data as to the composition of certain fats and ^ 
oils.' S. Fokin, J. mss. pfaya.-ohem. Cm*., 1MW,'9B, 
419—446. Chem. Cantr., 1^, S, 

It has bean stated by Marie fCompt. rend., 188, 1881; 
alto this J., 1903, lOrai and Peterson (Z. FlektxOohem.t 
11, 649; also this J., 1906, 896) that, in the electrolytic 
reduction of unsaturated acids, the nature of the cathode 
us^ has no apjweoiable infiuence upon t'he course and 
Telocity ot the reaction. The author finds, however, 
that rrauction can only be eSeoted with cathodee of 
palladium, platinum, rhodium, ruthenium, iridium, 
osmium, niokel, cobalt, and copper, and Aat the (quantity 
and the physical condition of the metal has a considerabm 
infiuettce on the coarse of the reduction. It is known that 
the metals named have the capacity of occindias hydros^ 
with the formation of unstable hydrides. It is these 
metals, also, which have been found to act as hydrogen- 
carriers in the reduction processes studied by Sabatier 
and Senderens (this J., 1901, 978 ; 1902, 604, 660, 1070, 
1157! 1903, 1012; 1904, 341, 654). The author ia of the 
opinion that all reduction processes taking pltm in presmoe 
of the metals mentioned, eleotrolytio reduotion, 
reduction of gaseous substances by reduced metals by 
the process of Sabatier and Senderens, reduction by 
galvanic couples, and reductions by metal hydrides m 
solutions, are due to a special activity of the oooluded 
hydrogen, probably owi^ to such hydrogen being in tto 
monatomic condition. Tue aotivity of the metals vuies 
directly with thtir uMacity of occluding hydrogen; ptils.- 
dium is the most efficient, and then follow, in the order 
given, platinum, nickel, cobalt, and copper. The best 
results are obtained by the eleotrolytio proeess. and Ae 
author has studied in this way the reduotion of the fatty 
acids from linseed oil, Japanese wood oil, castor oil, and 
cod-iiver oil. Other unsaturated acids, allyl alcohol, nitiro- 
benisene, and carbon tetrachloride. He finds that linMad 
oil contains besides linolenio acid, an isomcride of hnolio 
acid, which does not form a orystalline totra-bromo- 
derivative. The elsiomargario acid from Jskpanese wqsd 
oil contains 18, not 17, carbon atoms, and appears to he 
an isomcride of linolic acid. The hydroxystoanc acid from 
castor oil is identical with the acid desoribed by Koiooski 
(J. mss. phys.-ohem. Oes., 32,149). (Tod-liver oil oontaias 
fatty acids with from 18 to 21 carbon atoms. Carbon 
tetrachloride is reduced to chloroform, and also, in part, 
to methylene dichlocide and methyl chloride.—A. S. 


Esoush Pxtests. 

FUaments for incandescing eketrie lamps ; Manufaelstn 

of -. J. R. Crawford. Eng. Pat. 14,898, JiOy 19, 

1906. n., page 918. 

Filaments for electric incandeseent lamps j Manufacture 

of -. H. toning. Eng. Pat. 2654, Feb. 1,-1906, 

II., page 918. 

Voltaie strong-eurrent ores; Production of ——» ,H. 
Pauling, Cielsankirchen. Oemany. Eng, Pat. 7889, 
April 2, 1906. 

In order to produoe vifitaie strong-ounent ares betwam 
electrodes comparatively distant fr^ cash oACr, tim dto> 
charges of an auxiliary spaik-gap are Uown’into tiwapMS 
between the electrodes. The hom-shaiped electrodw 
between whioh the ace is to be itniok are eoaneetod by 
wires to a source of eleotrieal energy. &i pansUet wiw 
Ala main spark-gap is arranged the nimary oml of • 
tcansfonner, the eeoandary of wnieh it someeM 
to on anxiUary pair of electrodes dispoeed bitiow and in 
the same {fiane as the main electrodes. Tto two pair* of 
atectrodea are aontaiodd in a jipe of oval crosa-seettoB, 
Aroogh whiA a current of gas is blown at a vaioiity of 
’ait>isBaa>t9-atMtrea 'par oaeond. UkO' dtiohatfa ■hrtwrln 
'tiwianailiMy^ttaetradaais^iown byAn-ooiunt-0801 
batwaon-tite! inaln.'* l *e t ro da s,»'and: na a n»a tiw-taiaalcioat 
enoegy aunpUod A tite tatto A jof marom-. fti a ii p a rlii 
gap— A. 8 . . 



Ct. xxa— PI0MENT9, PAINTS; BSSEfS. VARNISHBS; ISDU-RUBBER, Aa tOrt-lAMW. 




<Xive mart; Sxtrattim of — uiik tarhoo btnlfhidt 
or carbon IttraeUeridt. B. J&rgenwn. Z. aogew. 
Chem., 1606, 38, 1646—1M7. 

Tkx retiduee left after the exiraotlon of oil from olives 
liy {neasnrO contain from 10 to 16 per cent, of oil, whicli 
is usually recovered by means of volatile organic solvents, 
such as ether, benaine, and especially oarimn bisulphide. 
Carbon te^aohioride may be used advantageouuy in 
place of carbon bisulphide, as it is now obtainable at a 
moderate price. Itisnon-indammableand leaves no odour 
in the oU.—H. B. 

• 

Herring oi; Jftpancee -. C. E. Sage Chem. and 

Drug., 1906, 68, 398. 

A savntl of Japanese herring oil examined by the author 
gave the following results;—Colour, pale brown ; sp. gr. 
*t 20" C., 0*9116; acid value, 16'8 ; saponification value, 
193-7; iodine value, 137-0. (See also this J., 1909, 819.) 

—A. 8. 

Seduction processes; Sole of metal hydridce in -, and 

neio data as to the eompoaition of certain fate and fieh 
[, oile. 8. Fokin. XL4., page 9%. 

Knolish PATisrs. 

Satty acida ; Manufacture of - from fatty acid eatera. 

Verein. Chemische Werko A.-O., Charlottenburg, 
Germany. Eng. Fat. 26,080, Deo. 9, 1905. Under lot. 
Conv., Jan. 26, 1905. 

Ssa Ad<ytion of Dec. 11, 1906, to Fr. Pat. 328,101 of 
1902; this J., 1908, 664.—T. F. B. 

Tallowa t Process for purifying -. J. Harris, London. 

Eng. Pat. 4260, Feb. 21,1906. 

OzonB is blown through the melted fat, which is then 
treated with an alkaline solution to precipitate impurities 
and colouring matters. The supernatant fat is next treated 
with air or, if necessary, with ozone again, and is finally 
mixed with, say, 5 per cent, of an alkaline aluminous 
earth, and filter^. In the case of abnormal rancidity 
or odour, low-pressure steam may be blown through the 
fat after the separation of the precipitated impurities, 
and before the final treatment with air.—C. A. M. 

Soap powdera or detergente having both eleanaing and 
poUMng properties. W. Pochin and J. H. Uiohardson, 
Manchester. Eng. Pat. 26,119, Dec. 16, 1906. 

The powder consists of a mixture of soapstone (say 
100 parts), a sodium compound such as anhydrous sodium 
carbonate (say 20 parts), with or without a little caustic 
soda, and soap (say 7 parts). Special claim is also 
made for the method of mixing these ingredients, the 
eohp uid sodium carbonate being first ground together, 
the soapstone, preferably in powder, then added, and the 
whole ground until thoroughly mixod.-^C. A. M. 

Uhitbd Statm Patbsts. 

l/iArieant, H. N. Potter, New Rochelle, N.T., Assignor 
to (1. Westinghouse, Pittsburg, Pa. U.S. Pat. 830,739, 
Sept. 11, 1806. 

A aaiAgi or an oil is thickened by the mere addition 
of, and mixing with, powdered silicon monoxide.—E. S. 

Booth and process of mating the same. M. Kuess, Tunia 
D.S. Pat 830,332. Sept. 4, 1906. 

Sn Cn Pat. 387,714 of 1903; this J., 1604, 488.—T.F.B. 
Fbbsox Patkcts. 

-fatty aubataneea} Saponification of -. A. Ratter. 

Fr. Pat. 361,eMi, June IS, 1806. 

Tb> IMoev olaimed is fat the i^oltmieaut sanpniScation 
«if or fats and Mtorifieotion of the fatty adds, 
iMting. ^ fats, fto., with pwe or opneentn^ 
alMhaH and a Small ^ulntlty if an aetd g^eh aa.hlfwo- 
dtdasis aoid, wsfsraUy on a hot watw bath,- tindar it reflux 
toadtititf. nio loealtint satin alAi MpaMMd bma'the 


glyoerot and excess of the sdoobol, by treatment with cold 
water or salt water, and then isoiatM from one another by 
reotifleatton, filtration, Ac—0. A. U. 

Ofive and other vegcttMe oUa ; Proeeaa of extraeting - 

Don Miguel del Prado y Liaboa. Wi. Pat. 366,187, 

April 12, 1906. 

The entire olives or other fruit ace introduced into a 
closed vessel surrounded by a hot water chamber, and 
provided with a mechanical agitator, and the oil liberated 
at a low temperature (20^ C at most) is drawn Off below 
through filtering material by means of a vaounm pump. 
The temperature of the pulp is then raised to, say, about 
60^ C., and a second quality of oil drawn off tlwoagb a 
filter into a second receptacle. Finally steam ia blown 
into the vessel, and the supernatant oil drawn oS through 
a pipe at the top, yielding oil of the third class. The 
olive stones separated from the residual pulp can be 
utilised in the manufacture of alcohol, acetic acid, Ac., 
by destructive distillation, whilst the fruit pulp itself can 
be used as food for cattle. Special claim is made for a 
form of apparatus in which the above-described method 
of separating the oil can be carried out.—C. A. M. 

Lubricating oil which emita no odours or even haa an agree¬ 
able odour on burning. A. Haenftein and L. Kornfeld. 
Fr. Pat. 366,336, April 17, 1606. 

CliAiM is made for an addition to ordinary lubricating oil 
of Bubstancos which give off a pleasant odour on burning, 
and have a boiUng point lower than that of the oil itaeii. 
Suitable substances mentioned are oil of rairbane, “ huUe 
de terpine (CioRisU),” and saiicylio aldehyde.—C. A. M. 

Wax ; Method of Ueaehing -. E. Weing&rtner. 

Fr. Pat. 365,366, April 17, 1906. 

The crude aubstance (beeswax, carnfiuba wax, Ac.) 
is heated above its melting point, and treated with about 
10 per cent, of fullers’ earth, which is added little by little. 
The temperature is then gradually raised and maintained 
at, say, 160’—nfP C., until the wax is bleached, after 
which the fullers’ earth and impurities are separated by 
filtration, and the wax left in, the residue subsequently 
extracted by means of a solvent.—C. A. M. 

Detergent for uae with hard or aaline watera. R. Mac- 
pherson and W. E. Heys. Fr. Pat. 364,976, April 6, 
1906. Under Inti Conv., Nov. 16, 1905. 

A SOAP is prepared by treating cocoanut olein and a suitable 
albuminoid substance, preferably finely powdered cocoa- 
nut pulp, at a high temperature with a autficient quantity 
of caustic alkali to effect saponification. Flour or other 
filling material can be added to the ingredients before 
saponification. It is olaimed that the product is cheap, 
that it is easily soluble in hard and sea water, that it does 
not leave any odour, and that the small quantity of 
ihsoluble soap which it leaves on clothes, Ac., is easily 
removed by rinsing.—C A. M. 

xm.—PIGMEIITS, PAUm; RESDns 
VABMISHS8; HTDIA-ROBBIR. 

{Continued from page 895^ 

(A.)—PIGMENTS, PAINTR 
Esoiish Patekts. 

Painta or eompounda ; Ami-eorroaive ——. A, Milburo, 
trading as the FirsoUne Manufacturing Oo^ East 
Sunderland. Durham. Eng. Fati 18,683, Sept, ia, 1900, 
A PEBPABAnOK spaoiatly. intended, for metaliio auzfaces 
if msdt inoorpoiatiggl sUs, taliow, nwiii, or ,the Uke 
witih.si immeral eolooi> au«h,at.tiiw .white,' and.an inert 
fiihgtsfiee sooh as .plastft of Paiis, . The ingredients iMul 
{apBOrtisms qiseiaUy aMm/cd-tta as foDenrsw pine 
olhwi 1 ^ wWlf, Aiiti, I3:» AesIii' 

anim eFStookholm tsi, ff; a tmin, infrittgUgr fyuA -iO i 
I and tallow, 36 per cent. —OL A, H. 






uqfcU, »VB.J 


Uk jUU4*-VtUtUUN»l, KUM¥Hi IHIWjWB. ;ja>»HA*ftVJPgaP:, «v- 


Ctlour lait* yrtm •(« d^tt»S»\ l • MamtleM^rc of — 
O.lmta.jr,£oiiil(», ]nrainM«i«t«i,Lueitti.«sdBrSiihig. 
Hoaohst>oa-the-i(«lnfl, Qennua. Eng. Pnt. !i3,S6% 
Dm. so, 1906. 

Tks patent rektiu to the prepetetion ot ooloui lekei from 
the MO djreituih obtetned b; oombining diMo oomponsds 
with the ^-hydroxynephtholo Mid melting »t 218° C, 
The free MO-ouboxjiUo edds we treatednt» high tempera- 
tine with one or more alkaline-earth aaltc of a feeble acid 
(fatty or reein acida), or the aodinm Mlt of the no- 
oarboxylio acid ia treated i|fith a aoluble alkaline-earth 
aalt in preaence of one or more alkaline-earth aaite of a 
weak ai^. For example, 100 parta of white, finely ground 
heary-apar are well atirr^ with 250 parta of water, and 
23-47 parta of a paate containing 20 ^r cent, of p-nitro- 
bentene-azo-/3-hydroxynaphthoio acid, dilnted with 
250 pwta of water, we atirred in. Then, whilat atirring ia 
continued, 3*2 parta of calcium chloride diaaolved in 64 parte 
of water, 2*4 pwte of aodlum carbonate diaaolved in 48 parta 
of water, and 2'6 pwte of Turkey red oil (50 pet cent.) 
in 25 pwte of watw, are added, and the whole ia boiled 
until the ehade no longer changea.—A. S. 

Dyealttjf r Manulaeture of an [oso]-, ond colour laktt 

made thenfrom. Farbw. vorm. Meiater, Luciua, und 
Briining. Eng. Pat. 9989, April 28, 1906. IV., page 
922. 


Vniisd SiaTES PaTXSTS. 

White lead; Apparatue for producing -. J. W. Bailey, 

Jeraey City, N.J., Aaaignor to United Lead Co., Now 
Jeraey. U.8. Pat. 830,196, Sept. 4, 1906. 

The apparatuB compriaea a corroding chamber fitted 
with overlapping ahelvea diapoaed one above the other. 
An endleaa chain movea over the ahelvea in aucoeaaion, 
and ia provide with croaa-bara to which we pivoted rowa 
of ploughs, ,** placed alternately in reversed poaitiona.” 
The movement of the chain operatea mechanism for 
feeding comminuted lead to the top shelf, and for supplying 
a limiM amount of moisture to the lead. By means of 
the ploughs the lead on the shelves is continually turned 
over, and moved along the shelves and from one shelf to 
the next lower one, at a rote slower than the movement 
of the chain. Means ore provided for supplying a cor¬ 
roding gag to the chamber.—A. S. 

Paint. H. N. Potter, New Boohelle, N.Y., Assignor tb 
G. Weatinghouae, Pittsburg. U.8. Pat. 830,737, Itept. 11, 
1906. 

SxE Eng. Pat. 1279 of 1906; tide J., 1906, 434.—T. F. B. 

Paint; Method of making -. H. N. Potter, New 

Boohelle, N.Y., Assignor to G. Weatinghouae, Pitteburg, 
Pa. U.8. Pat 830,740, Sept 11, 1906. 

A EttiooH monoxide paint is made, which ia used in com¬ 
bination with other p^te or pigments. (See Eng. Pat 
1279 of 1906 J this J., 1906, 434.)—E. a 


Oolmr ba»ui Jfnm* for pr*i>»r^ J* 

, H«(er, /ate, owl; Wk frm «f«si4e ■ET'v, 
vorm. lisiater, Imoiua, wtd Braniog. tg^uSt^ 

April 7, 1906. Under liB. Conv., Kay 19, IfpS. 

8m Eng. Pat 10,072ffi[ 1906 1 tiiit J., I«06i 768.— 

(B.)-EISIN8, VARNISHES. 

Oopeie ; Action of noMhaUnt upon ——. C. OoiB(p)ler. 
Bull. Soo. Chim., 1906, 88. 762-767- 

The author has compared the propertiei of a ooMl Jrao 
Madagaacw with those of the same rendered soinbie by 
fusion and by beating with naphthalene under ptesaure 
(Terrisae, this J., 1904, 652). The advantagee of this 
latter method of treatment an: (1) Thera u no lose of 
weight; (2) the resulting {soduet it pale inie<doiiZ( 
(3) ite haraneaa ia almost nnimiudiad. efieote of 

each prooeea on the properties of the copal are ahown in 
the fimowing table 


Speciflo gravity at IS* C. 

Melting point. 

Add value . 

BaponiaoaUon value .. 
PereenUue ineetubU ia- 

Etbyl aloohoi. 

Methyl aloohoi. 

Amyl alcohol . 

Btber . 

Chlaroform . 

Carbon tetrachloride.. 
Spirit of turpeatine.. 

Acetone ... 

Beniene . 

Aniline. 

Benaaldehyde. 

Amyl acetate . 


Oiigtnal 

copftl. 

I'aiion 

proMM. 

, 

1*068 

1*0«8 

&b0V€) 800* C. 

205-0. 

98*0 

68*2 

70*1 

44*6 

78*8 

01*8 

79*6 

98*8 

82*4 

66*7 

66*0 

61*8 

69-0 

1*7 

85*0 

4*0 

80*8 

8*6, 

64*3 

84*8 

78*4 

1*8 

17*8 

galatlMbt 

21*8 

2*0 

34*8 

■«*2 


Saphteal en t 

proceta. 


l-Ml 

IdfO. 

•'74*4 

sa-s 

IM 

lg.7 

a^bla 

Ta-a 

et-i 

et-o 

UK) 

aoluUa 

tcjitbls 

•Mubla 

-F. Sons. 


Ukitbd States Patekts. 


Wood dietiUing and pnetrving apparotue IJor extradim 
of turpentine, ibcj. F. 8. Davia, HnlUann, 8.0. 
Aaaignor to J. C. Richardson, Rabeltevills^ B.C U.8 
Pat. 826,407, July 17, 190A 
Turn invention telatea to an appwatue for treating woati 
with a heated fiuid, anch as melted rotin, the law ex 
traoting turpentine and other light vtdatUa Ule withou 
injuring the texture of tbs woM. The material to b 
treated ia placed in a retmt, or battc^ of leterte, a 
valved branched supply pipe ootmeoting BMh of fh< 
retorts with a oentnfogal pump located at or iMW .thi 
bottom of a tank. The latter ia hsated by a tuMabli 
furnace for melting down the material used, at a diitOlin) 
fiuid, and the fiuid ia thoroughly agitated, and diachazget 
from the. tank to the retorte by the jmmp. A valvec 
gravity Waoharge pipe oormeote each retm with the tank 
The distilling fluid ia maintained at an even temperature 
after being charged Into a retort, by oinulating it tiuongl 
a reheater and back to the retort by means m a aeeom 


Femcs FAmms. 


pump.—B. N. 


Lithopont; Manufacture of -L— ateUe to light. W. 
Oatwald. Ft. Pat 364,713, Hwch 29, 1906. Under 
Int Conv., ipril 1, 1905. 

esE Eng. Fat 7S19 of 1906; this J., 1906, 768.—T. F. B. 


Paid ; Liguid oementing -. The Standard Faint Co. 

Pat 364,752, March 30. 1906. 

Tbu pitint hi intended specially tpr filling intngtioeg in 
roofing, and for flexible coverlngt, and ia stated not to 
cnek witk chwiMt of tempentnie at nrhto the material, 
wUeh may oontiun bitninen hr pMeh, la toOed or mUoiled. 
tt oonaiato of wItoUe- p et ^ artioB S ' ef m mifotinating 
EohUtBoo (»ir„ 89! parte of Meihi pitioh), <«'» eOlowlng 
iMWm, ptofawMy * o)ri(to59„ 

oxidh ofcd ^ »'WatiW^vfct'(«ii„ ‘46 pifte <rf 


Turpentine; Proutt for darifping and dtodarithg oi 

^aooi -. E. Heber, New York. 0.8. Pat 

830,069, Sept 4,1806, 

TabsV uatten are removed from oil of wood turpentfab 
by distillation over time, end the pniified oil ia omnlrifiei 
with soap sdution; the emnhnon la teeated with oxidtifioj 
■geate to oxidise the oUonring m e tt e ra god odnriilwite 
aubsteaces, the soap la {necipitoted, and the VggAna 
diatiUed with steam, the pninfied torpantiae ^ batoi 
snbaequently eejparated from the water.—T. F. & 


Fbmob Patmv. 


__ Proem for dWnfMSp wAw, 
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Cu Xin.—PIGMENTS, PAINTS I RESINS, 


of oopol. amber, ehellao, &o., me prepared by oondenaing 
commercial phenol or ita homologoea with larfnaldehydc 
or ita hofflolognaa, and heating the oandenaatlOn product 
in the air, under preaanre,. or t'a mcuo. For example, 
10 parta of phenol ate treal^ with A—10 parta of a 40 per 
cent, aolution of formaldehyde and about 10 parta of 
16 per cent, hydrochloric acid. The product ia waahed 
free from aold and exceaa of phenol, and the reanlting 
plaatio maaa ia heated for about half an hour at 140^ C., 
either in the air or in preaenoe of an inert gaa under preaaure, 
whan a hard, tranaparent, yellow reain, reaembling amber, 
ia obtained.—A. S. 


(C.)—INDIA BUBBEB, *0. 

Iniia-mbber latex; Phgeieal ehemiMry of -. V. Henri. 

Gummi-Zeit., 1008, 90, 1227—1220. 

Thk latex of Hevea branlienait ia faintly alkaline, and 
oontaina 8*7 per cent, of total aolida. In one cubic 
millimetre there are 60 niiilione of microacopically visible 
globulea, which show well-marked Brownian movement. 
But can be brought to rest by dilution with at least 600 
volumes of 20 per cent, brine. Latex which has been 
freed from salts, &c. by dialysia, may by suitable 
reagents Ims either precipitated in ilocculent particles or 
coagulated to a clot, the latter phenomenon being experi- 
mentaliy moved to bo merely an advanced stage of the 
former. Alcohols have no effect on dialysed latex; 
neither have alkalia and salts of univalent metals. Salts 
of the alkaline earths, in at least N/1 concentration, and 
salts of the heavy metals as dilute as N/20, precipitate 
but do not coagmate. Acids are precipitants, sulphuric 
acid being especially active and causing coagulation in 
moderate dilution, TVichloracetic acid, even dilute, 
and I acetone, are coagulants. Coagulation is readily 
brought about by mixtures of alcohol with very small 
proportions of bivalent salts or of acids, whilst alkalis 
have an inhibitory influence.—W. A. C. 


Latex of Kiekxia {Puntnmia) daetiea. H. Strunk. Bor. 
Dtsch. phanu. Ges., 1008,16, 214—228. Chem. Centr., 
1908, 9, 889. 

SrsciMXHS of the latex of Kiekxia elatliea were obtained 
from cuts in the barks (1) 20 cm. and (2) 2} m. above the 
ground, (3) from cuts in thin branches 4 m. above the 
ground, and 14) from leaf-stalks. These contained 
respectively; (1), 49*09 j (2), 44*17 ; (3), 35*38 ; and (4) 
62*02 per cent, of dry substance; and (1), 44*84; (2), 36*94 ; 
(3), 22*84; and (4), 44*94 per cent, of pore caoutohonc. 
Tto percentage of caoutchouc in the latex thus appears 
to decrease as the distance of the cut above the groimd 
inoreasss. In Kamerun, the natives coagulate the latex 
by mixing it with one-half or one-third of its volume of 
water, astd boiling in an earthmware vessel. Coagulation 
can, however, be effected without boiling by pouring the 
latn into five times ite volume of water, and vi^oualy 
agitating the mixture. An addition of 1 c.c. of 26 per 
cent, hydrochloric acid retards the coagulation of the 
caoutchouc by boiling; an addition of 3 c.c. of 32 per cent, 
hydrochloric acid, on the other hand, so accelerates the 
process that ooa^lation takes place at 46°—6(1° C.; tlie 
caoutchouc obtained in this manner shows less tendency 
to decomlioee than that obtained in other ways. The 
average specific gravity of the latex was 0*9961 at 28° C., 
and the average content of ^ substance,46*88 per cent, 
with 0*606 per cent, of ash. The freshly coagulate rubber 
eoataine 6*31—7*41 per cent, of resin. On keeping, the 
rubber eoftens somewhat owing to oxidation, the pro- 
pertion of oaoutehouc decreasing and that of resin 
Inmssslng. The author recommends ooUecting the latex 
faomlfmg, vertical incisions in the tree.—A. 8. 

Xefee of Dutra eoehUata. W. A. Tildcn. Brit. Assoc., 
Section B, Yor^ 1906. <%em. News, 1906, M, 102. 
Tan sample of the latex of eottahua examined by 
the author contained axmall quantity of ammonia, which 
had iMan added |o {npveot coamAattoa, It was a wMte 
oteany Uonid of sp. n. 1*11, imiicihle with water. It is 
ocM^idjstea, sooner or later, by all acids, and on vjtgoraus 
agitatiao the itMpended parades tmMe to form Simps. 


TARNISHES: INDU-BUBBEB, lee. 

... 

It is also coagulated by strong brine, and by warming with 
an eqnal volume of a 20 per cent, solution of sodium 
carbeemte. When heated to 70°— 80° C., a akin forme on 
thesarfaee. The latex yielded about 44. pm cent, of solid 
matter when ooagulatra by hydrochloric aetd; the 
ooagulum was tough, but oontuned very little rubber 
substance, being almost cdmpletely soluble in ^ohol and 
ia acetone. 

Pontianak, which it stated to be obtained from Df/era 
eoetvlttta, contains a small quantity of caoutchouc mixed 
with two or more other substances, of which one, melting 
at 17^ C., can be oryttaUised from alcohol The crystals 
contain 81*2 per cent, of carbon and 11*0 per cent, of 
hydrogen, corresponding approximately to the formula, 
CtfHijO. The molecular weight, as determined by the 
freezing-point method, was, however, about 322, as com¬ 
pared with 206 requir^ by the formula given.— A. S. 

Bobber ; Sicilian ——. E. Marokwald and F. Frank. 

Gummi-Zeit., 1900. 20, 1264—1256. 

A SiMPM of crude rubber prepared from the latex of 
Fieos elaaiica plants, grown in the Botanical Gardens, 
Palermo, was found to have the following composition 

Moisture (loss at 100° C.), 1-61 i mechanical organic 
impurities, 2-30; inorganic impurities, 1-75; leaiua, 
22*19 ( and rubber subatanoo, 72*29 per cent. 

Although the change of habitat of the plant appears to 
have infiuenced the product detrimentalty in the sense 
of increasing its resin-content, the crude rubber was yet 
of apparently good quality. 

From a sample of the latex the authors obtained 
38 per cent, of dry substance by coagulation. 

A sample of a nibber-containing resinous product, 
obtained from Abraetglie gummi/era L., indigenous to 
Sicily (e/. Landerer, Ueber den Akanthomastix des Orients. 
Buchners Bepertorlum, 1874, p. 437 ; Lefranc, Med. 
pharm. Botanik, 1883, p. 1106; Wiesner, Bohstoffe, 
2nd Edition, Vol I. p. Sl.Vol II. p. 496), was also examined 
and found to have the following composition';— 

Moisture (lose at 100° C.), 4*24; mechanical organic 
impurities, 1*40; albuminoids, 4*07 ; inorganic impurities, 
2*31; resins, 61*62; and rubber substance, 38*48 per 
cent. 

The product has been stated to be used to adulterate 
mastic (Landerer, loe. eit.). —E. W. L. 

Bobber indoelru of BraxU. For. Off. Ann. Series, No. 3713. 

[T.B.] 

Thx development of the trade in seringa rubber is evident 
from the following figures, showing the exports from 
Brazil for the past five years;— 



Quantity. 

Value. 

Year. 

Tons. 

£ 

1901 . 


8,464,179 

1902 . 

. 27,177 

7,052,586 

1903 . 


9,293,839 

1904 . 

. 28.606 

10,616,877 

1906 . 

. 31,474 

13,706,372 


EKauBS PaiXH’ce. 

Oaeutthooc and the like; Proeetaet for obtaining -. 

B. Gritz, Beriin. Eng. Pat. 4892,' Fob. 26, 1906. 
Under Int. Conv., Feb. 1, 1906. , 

Sax Fr. Pat. 383,339 of 1906; this J., 1906, 896.-T.F.B. 


India-rubber, artifkitd ; Process of mannfaetoring —w. 
P. Beresin, St Feteraburg. Eng. Pat 8963, April 14, 
1906. 

Sli Fr. Pat 366,047 at 1806, following these.—^T.F.B. 


Uinzap...Ss4ns tnxaiv. 

ftedia-anibber; ProMi for 4mieaiiii*ing C. A-R- 
Staenatrup, Aaeignelr to AktieeUtiMbet Gnmati- 
"-wtKau-^wtet (Swtei# B M4a»fitwA»tiHq!>>, 


P'owwvov larvwuR nww-ww 

__ U4. 3hfc»^ 84*STl^., 

SaaFt. Pat 351,816 of 1905; M1906,9iA.-rT.tJt 
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FmoH tjsnoT. 

CaowfeteW ; for tht imtmfacHre of artificial — 

P. Baieltee. SV. Fat. 365,047, A{»U 9, 1906. 

Coi>-UTBi oU or a TenUbk pfwtarabl; that erh^tod 
from the flowen of the •uhflower (HeKohlkae animat), ia 
treated teitit tulphur ohlocide (26 parta to 100 parte of dl). 

mixture heeomea hot, and when the tei^ratnre 
riaea to 116° 0, theaotion ia atopped by cooling. Tlie masa 
U then exposed to the air far at least 10 days, when an 
elastic, yellow aubstance, called “ oaoutchtec,'' ia obtained. 
This it cut into amall pieces, dissolved in beniene, mixed 
with a solution of “ maWaite ” in beneene, and isoprene 
added to the mixture. iThe ^oduct is freed from benzene 
by heating tit eocuo. The “ matesite ” it obtained 
from the sticky juice of a plant of the ,4pocyne<e species, 
which grows m Madagascar. The juice ia added to a 
2 per cent, aclution of sodium chloride, heated to 30° C. 
with ai^tation, for half an hour, the salt aolutzon decanted 
oS, the residue washed with cold water, and dried. The 
isoprene is prepared by treating fusel oil with faming 
sulphuric acid whilst blowing a current of air through 
the liquid, filtering the resulting black mass, treating the 
filtrate with quicklime, and subjecting it to destructiTe 
distillation; isoprene begins to distil over at 117° C. 

—A.S. 


, Buoidaw Pawwt*. 

Itetfitri JfimiiWefura -. I. KtW, fWtHjiairt. 

Gemaoy. Pat. 14,602, June 19M. 
patent relates to an. improved method gl t|nA4u 
iiidaa. Two vate are used : after being tceated in OM yht, 
the hides are passed between pressure tolleti, and tiimi 
ttansferrad to the other vat, these operations bains 
repeated until the desired eSect is produced. Itis olidmed 
that in this way the preliminary soaking pi the Udes Is 
fiiushed in one to two hours, the swelling and kjosehilig oi 
the hair in about two hours, and the actual tamdhg in 
about half an hour.—A. S. 

QlvHnous lubatanee in a dry and naitral itaU ; Mtihod of 

obtaining a tolvbU - from tang-aoM. Sop, Franp. 

La Normne, Paris. Eng. Pat. 9&2, April i#4, 1908. 
Under fnt. Conv., May 23, 1905. 

Sex Fr. Pat. 361,498 of 1905 ; this J., 1906,897,—T. F, B. 

UxiTSD States Patbst. 

Plattie masses from casein, d>c.; Manufarturt of ——. 

L. Collardon, Leipsio, tiermany. U.8. Pat. 880,493. 
' fSept. 11, 1906. 

See Ft. Pat, 359,073 of 1906; this J., 1906,827.—T. F. B. 


XrV.—TANNING, LEATHER, GLUE, SIZE. 

‘Contimad from •page 897.) 

Tannin; Dtlerminaiion of - in tanning malerialt. 

Boudet XXIU., page 966. 

Seaweed induetry of Japan. C. J. Bavidson. XVtllA., 
page 648. 

Chrome tanning indurtry of Madras. Bd. of Trade J., 
Sept. IS, 1906. [T.R.] 

Me. A. Chattbstok, Superintendent oi Industrial 
Bevelopment, Chrome Tamning Department, Madras, 
reports on the results of the chrome tanning operations 
undertaken under his superintendence during the year 
ended Slst March. The following is extracted from 
Mr. Chatterton’s report:— 

The output of chrome leather from the Chrome 
Tanning Department, Madias, has risen in value from 
Bs. 400 a month in 1904-05 to Ks. 2500 a month in 1905-06. 
.... Experience extending now to more than two years 
shows that the leather is well adapted to kavalais (for 
well irrigation), but that the price at which they can be 
manufactured in Madras is more tlum the ordinary ryot 
will pay. ... 

“ The natural colour of the leather is a pale green or 
light lavender Uue, and for boots, shoes, and hwess it 
hM to be dyed. 

“ The oast of manufacture of chrome leather is little 
greater than that of bark-tanned leather, but in order to 
turn out preeenteble olirome tanned leather, a superior 
class of bide or akin ia required. In Madras (mly ‘ seconds ’ 
are suitable for this trade, and for these enhanced prices 
Eju asked, as the demand for them is considerable.... 

"The gooda certainly do not possess tlie finish of 
imported material, but they lack nothing in respect to 
•trength and ■durability. ..." 

Mr. Chattertott ascribes the failure of chrome leather 
to be adapted for the manufacture of kavalais for well 
ftrigataoD to tiiree oauces, vts.:— 

1. The fact that the puichaee of raw skins from the 
xotsket is iteeU a bi{d>ly diffloult art, in the teohaique 
of which hia subardiMtea are just beginning to aoguiie 
experience; 

2 The eoei of the ohrome-tenniag prooess, which 
cannot be leduoed unless o^stkms are carried m on a 
.maob more extengiveeotle tbap is poeaibtc with the present 
liBdtjsd deauad ter ohroma-laniwd lesither wid chrome 
lAaiair wtkdM t ftud 

& hei wt % ffM oFrjteeiM leatbet erti<ABs is 
KohiliMvt to otminiy Istfm piiroiuMM, acoustomed 
AMf’ fanutofa'Uad 'te .'idi6at> dad eeadels made'of 
cowttiy Metber. F*' '• 


Febsoh Patbsts. 

Tanning; Protest of -. M. Guigneux. Fr. Pat. 

364,954, March 17, 198C 

7'hb skins are soaked in soft water for'about 24 houci, 
scraped on the flesh side to remove fatty and other matters, 
and then soaked in soft water for from four to eight 
days, the water being renewed at least every 48 hours. 
They are next treated in successian in four baths of the 
following composition:— 


Temperature. 

Water. | 

1 

Atom. 1 

i 

Bsa ssH. 


Utm. 


Idiot. 

(1) 80* C. 

it) At 86* 0., (8) at 
40* 0.. and ii) at 

100 

87'0 

46* 0. 1 

XOO 

80 ] 

iMf 


Whilst in these baths the skins are worked with the bands, 
turned over, and rubbed, to acoderate the perMtratioD 
of the dissolved salts into the skin. The skins ue after- 
wards treated again in baths oi tfaa same oompesltion as 
those described, but with an internd oi 7—8 batwean 

each treatment, until they are aufflcisntly tanned. The 
tanned skins are finished by oiting on the fieah-aide with 
d<inas. The prooess is stated to bo very economiosl, 
and to leave unaltered the natural oolour of tee fur.—A. B. 

Qelatin ) Proeets for rendering — iridetoau. A. 

Lecocq nde C. Mouton. Ft. Pal. 361,562, June 17, 

1906. • 

The gelatin is dissolved in water eootslning some 
ammonium bromide in solution (8—5 M cent, ol the 
weight of the gelatin), and if the finished )»adii«t is to be 
more or leas opaque, zinc white or thelifce it added. The 
solution is mittied on to glass plates in the usual mtnttei 
to obtain sheete or films of gelatin, which sfter beiog 
dried, are soaked in a bath of alcohol or ether, or a ndl^re 
of the two, or in alcohol ot ether to which hae^a 
a small quantity of acetic acid or ammonia. Tae ,Mit|tin 
is teen dried, and afterwards soaksd in a solntioh ofnlkai 
nitrate in 80 per cent, alcohol (2 |(rma of tUver idtoate 
pet litee). with or without the addiiian of eteer, and 
dried. Instead of soaking the gelatin in the first bate oi 
alcohut otwteet, it may w makrteiiedwitewateite-dh S. 

^tlattn pith a Ml tnrfaeej Praeees lor 

-. A. Ltooeq nte 0. Uontdii. 

•Js(Ba|7,-tfm., 

Tn process ooasists in thoorpcniiliDg wMli tea jpiittii, 
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u tne eeium oe laea muuwmi lu uu » »»;—v- 

zlftM, both Bid©8 ol tho rfioot om doU ( if tho mould borf 
imooth dwM, the gdatiu erill here • bright euriMe on the 
ude which ha* been in contact with the glaaa, bat tto can 
bo made dull by nudatening or •caking in water.—A. B. 

Cattin g Proee$a lor rapidly drying prcCTpifaded 

_K S. lUoard C. E. Eiohe. Fr. Pat. a64,688, 

Maroh 27. 1908. 

Th* prooesa i* ba«ed on the fact that at about lOO^C. 
tho hydrated caaein ia converted into a paaty masa. The 
moiat oaaoin ia fed from a hopper between two drying 
oylindera rotating in oppoaite directiona, and heated to 
lOO"—110° C. i it forma a film on the aurface of the 
oyHndera, and ia quickly dried ; the dry caaein ia remov^ 
by aerapera. A modifloation ia alao claimed in which only 
one drying cylinder ia uaed.—A. 8. 

Glue or size, and proeeaa of making the same. M. Bonnet, 
Fr. Pat. *65,286, April 14, 1906. 

T«B rieo ia prepared with auitable proportiona of roain, 
carbon biau^hido, celluloac, oanatio soda, and water. 
For exam^o, 2 parta of roain, 8 parta of carbon biaul- 
phide, 8 parta of coUuloao, 30 parta of cauatic aoda aointion 
at 20° B., and 66 parta of water yield an agglutinant 
auitable for tho manufaeture of briquettea, dto. If 116 
parta of water be need, a product auitable ae a dietemTOr 
iTobtained ; with 227 parto ol water, a aiie arailioable 
in the manufacture of paper ia obtained; wliilat with 
400 parta of water the reeulting product ia auitable aa a 
finiah for textilca.—A. 8. 

OSBHXS Patxnts. 

Plattie moat 5 Proeeaa for the ; 

Allora Oer. Pat. 168,5 

Owa* hundred and thirty grme. of aniline hydrochloride 
are diaaolved in 130 grma. of water, and 90 arm*, of form¬ 
alin (40 per cent, aolution of formaldehyde) are added. 
The mixture become* hot. It ia well atirred, dooM to 
40°—60° C., and a further 90 grma. of formalin added. 
After attiring, the mixture ia allowed to cool, when it 
•eta to a plMtia maaa.— A. 8. 

Plaatih maaa from ivory, or hom^uUinga g Proeeaa 
for the preparation of a —. H. Foerater. Oer. Pat. 
168,860, April 14, 1904. 

IvOBT- or hom-outttnga are aoftened by heating, mixed 
arith a Wntog agent auch aa albumin, and with fibre* 
of “ wood wool," or crude vegetable fibre*, and preaeed. 
The fibrona material increaeea tho etrength of tho maaa, 
and imparta a marbled appearance to the finiahod piquet. 

XV.—MANURES, &e. 

(Continued from page. 898.) 

Beetroot vinaaae ; Ooneent ration of - with regard to 

thtprodaetion of manure. P.Koatner. XVII., page 948. 

ArUKoial manmrea in Japan. For. OS. Ann. Seriea, Ko. 
8700. [T.E.) 

TM demand for fertiliaeia in Japan ia very active ; the 
import itiU growa, while tho home production inoreaaoa, 
and^ prioea continue to riac. The import ia oompoiwi 
ratdmy of ammonium aulphate, oil-cake, and phoaphatea. 
The greater part of the axrdinea caught in Japaneae water*, 
in value about £780,000 a year, are ultimately uaed aa 
mvmit. 

Cuomadm ,• Ideutettor»mou^-—fromAidmoreIda»do. 

Bd. of Trade Ji, Dot. 4. 1906. [T.B.] 

Txvrin* aip invited tot an'exohuive llcenoe from the 
Seontuy et State tor the Coloniet to occupy Che Aahmore 
lataadi (IriMt oft the coMt of Weatem Anttralia, in 
t 14 min. a.- Immltada 123 dear. 6 min. £.) 


and to remove guano and other fertUlalng aubatMoea 
therefrom. Teudora ahould be on the baafa of •• 
roy^ty pet ton of guano removed, the eum pa^“« “»■ 
any one vear not to to leaa than a fixri amount, what^r 
the quantity of guano removed during that year. The 
term of year* for which a Ueeoee ia derited ahould afro 
be ata^. Further information m^ bo obtained at the 
Colonial Office, Downing Street, S.W. 

PhoapKate of lime in Algeria. For. Off. Ann. ScrieB, 
No. 3712. [T.K.] 

PHOsrHATK of lime ia found in auch a great number of 
placea in the province of Conatantine, and ia ao eaaily 
worked, that it can be oonaiderod one of tho first mineral 
resource* of Algeria. j. .j j ■ 

The principal bods in the province may be diyided into 
four groups: (1) District of Tebesaa; (2) diatnot of 
Setif; (3) diatrict of Ooelma; (4) district of Aln-Belda. 

The rock phosphate extracted is of two oualitios; NO. 

I containing 63 to 70 per cent, of phosphate of lime s 
No. 2, 68 to 83 per cent. 

The coat price of the phosphate on truck* at Tebesaa 
station ia about 48. per ton. This includes extractmn. 
drying, and transport from the mines to Tebesaa. The 
coat of carriage from Tebessa to Bdne, which is already very 
high according to the railway tariff—6a. 2d. per ton— 
is further increased by the necessity of transhipping the 
phosphate at Souk-Ahiaa from the narrow-gauge Imo 
of Tebessa into the truck* of the broad-gauge line between 
Souk-Ahras and B6ne. 

Altogether the cost of a ton of phosphate on quay at 
B6ae is from 1 la. to I2s. 

Fbunou Patent. 

DiatiUation reaiduea of atarehy mattera [Vinaaae] l Pn^e* 

for recovering -. F. and £. D. Vorbieap. Fr. Pat. 

361,534, Juno 2, 1905. XVII., page 947. 


XVL-8UGAR. RAROH. GUM, &«. 

(Continued from page 899.) 

Sugar content of the beetroot and purity of diffuaion juice 
aa weU aa that of the maaaecuite obtained therefrom; 
HticUion between ——. F. Sachs. Sixth Internat. 
Congr. Appl. CJhom., Home, 1906 j Z. Ver, deut. 
Zuckeriud., 1906. 827—838. 

The author considers that too much importance it 
attached to the “ ooeflioiont of purity " of sugar juice, 
and prefers to value tho latter by the estimation of the 
“coefficient of impurity,” the amount of foreign 
matter (non-sugar) per 100 porta of augor in mmufaoturing 
products. Similarly, the coefficient of salt* sbonid 
be replaced by tho “ coefficient of ash,” i.e., the amount 
of inorganic matter per 100 parts of sugar. Tto difteemm 
between the coefficient of impurity and that of aah. 
represents the amount ol foreign organic mattor pm 
100 parts of sugar. To find approximately tho true 
coefficient of impurity, the author recommends tto 
estimation of the apparent coefficient (deduced from the 
polarisation and the degrees Balling), the ratio betweea 
the apparent and the true ooeffleionts of impurity beiag 
taken oalO’.O. 

Analytical results from a number ol Belgian and Duton 
sugar factories, obtained during 1893—1906, are tabulated 
and compared. In one series of tables the author hae 
claaaified tho result* in three periods, 1892-1898, 1896— 
1901. 1901-1906, for the Bdgian analyses,, and 1892— 
1894, 1894—1900, 1900—1905. for the Dutch analyaem 
In both cases the percentage of aiigar in the beetroot ahowa 
a iHogreaaive increase, and the impurity ooefficiaot of the 
diffuSto juice and afro of the first product mmeou^ 
•how* a progressive decrease. In boa eaaeei afrb tta 
resulta snow an improvement ia tho factory .wows » 

the tot period (1892-1896) 8» en4 88pot dWt r«epeoti>^ 
of the «n»«er to to jufre were maoytd 

dnrteg to preparatton of to tot .prodimt mMMaito 
in to aeoond period to amounte removed were 82 eoo 




ct. xvx-«f7CMit, fmism, atm, *•. 


S8 pti cmt, tad }n tbe thkd period 40 end 41 per sent. 
TIm leenlte alee el^ that ^ weilr.io tlw {aotoiiee 
i(, oq ^te aTemge, bettee oondiuited ti»n that in the 
Bdgiaii iacto(tee<-4i. S. 

CarheiHltton [diinir maan/MMrt ]Lateit improvementt 
in -—. JhatUloy. Bm Aaeoo. Chim. Suor. et Diet., 
1906, M, Ill—lU. 



Thb oooitinuoiu oarbonatiou prooesB when properly 
condnoted gives exoellont result*. The supply of juice 
and gas is renilated by frequent testing of samples taken 
from the carranating apparatus. In practice the process 
is controlled by the adjustment of the rate of supply of 
juice, that of gsa being seldom altered. The suppy of 
juice must be regular, and the proportion of lime m the 
juice must be nearly constant. A proper degree of 
alkalinity of the carbonated juice is not a sufficient 
guarantee of satisfactory working, since this may be the 
result of a mixture of over-carbonated juice with juice 
containing too much alkali. The working of the process 
is simpler than that of the older methods, but it requires 
constant attention. 

In faot(»ies where continuous control cannot be ensured, 
the author recommends the use of the ordinaiw cylindrical 
apparatus with a new form of gas distributor. This 
consists of a bell-shaped apparatus (see figure), the notched 
edge of which causes a more thorough a^tation of the 
jume and piwfect utilisation of the gas. Three of those 
distributors are employed in each carbonating vat. Two 
vat* of 00 bectols. working capacity are sufiioient to deal 
with the juice from 600 tons of beetroot.—Ii. £. 

Sueroie; Polarimelrie determination of - II. F. 

Watts and H. A. Tempany. XXIII., page 967. 

/Sugars and glucotidti; Ben sol derivalivet of -. 

A. V. I^eastein and J. Blanksma. Bee. trav. chim. 

Paya-Baa, 1906, SS, 153; Ohem.-!;eit., 1906, 30, B«p., 

301—30& 

Iir the presence of phosphorus pentoxide, arabinose 
combines with benzaldehyde to form dibenzal-arabinose 

a well crystallised substance (m.pt. 164’ C.), which contains 
no hydroxyl moups. Xylose rhamnese form similar 
compounds. DBute sulphuric acid decompoees these 
benssl dadvativee into the sugar and benialdehyde. The 
bexcsei ate) react with benzaldehyde in the piesence of 
phos^mrus pentoxide; the condensation products, 
however, could only be obtained in the form at syrups, 
and, unlike the benw pentoecs, they are cajiahle of taking 
up an acetyl group. The glncosides combine with 
bensiddejfhde much more readSy than the sugars. By 
heatihk a ulucoside with benzaldehyde and anhydrotSs 
sodium sunbate, la 'w^ crystallised body is obtained 
widclt does not ledncp Pbhlmg's solutiion, and which it 
deoompeasd ^ dilttta sulphuric aoM. Drom a- and 
B-oefityl^ncosIde monobettzal'^VuBves were obtained ; 
a-mettylinaimefids j^disd a' ifibno- and a iHbenzal- 
meUtylmaimotide. Mlicin and Srbntin tuiniih numii. 
heiw’CWOMlMittt. The’aldehydst dt telhSo and etiminio 
acida cafiteBsation jwodaota With penWaMi and 

dnOosUts j tslioy^ aldehyde vk the Odumry does not 
seaet ,irtlh thn kmas*.—1*"E. ‘ , 


Finn***;. Infaenet n/ ttdakm tampoiimda o* lb* fsW'W 
(rf-v Laoombe.. JadL /kstoo. Qhlm. BiWf at. 
,l5ik,.^M06,K.46 t-«.. m..,' ■// ■ 

Owiwn to tiM employment ed eolphltei a* otatfiylii( 
agents for sugar jaw the vimiWB otwained tceia laMates 
treated eooteins a oonstdsraUe quantity cl' ewfUdati 


sulphites, hyposolphitet.and thioeysiaatat. The piwmewa 
of these substances interferes with the accuracy of tM 
titration of the potaetium carbonate in the vinaeset 
the-hyposaljihlte*, in oxidiidng to sulpha t e* oo-eal cinatW, 
decompose some of the potaadum carbonate. Muraove*, 
to obtain a calcined product containing 75—80 per cent, 
of carbonate, the lye must be evaporated to a Bhate* 
concentration when these substances are jweeatf ^ 
consumption of fuel being thereby locreased- The auUMC 
considers that care shodd be taken that the seconnai^ 
combustion which occurs through oontaotwith the air, whan 
the calcined vinasse leave* the futneoe, is a* oompleta 
as possible, so that the sulphur romponiuls are converted 
into sulphates. He also considers tnst in the analysis of 
the calcined vinasse the lower compound* of sulphur 
should be oxidised to a degree corresfwnding to the 
oxidation which occurs in the subsequent refining of the 
calcined vinasse, so that the value of the sampls mdy be 
acouretcly judged. '' " ' 

In the discussion which followed, H. Prilet recommended 
the abandonment of sodium bisulphite as a clarifying 
agent.—L. G. 

Watle loalers [from mamtf^ttre of 6e«t sugar]: Be* 
emphpment and purification of — . Ap^ieation of 
earbonation. H. Pellet. Bull. Assoc. Chim. Suor. et 
Diet., 1906, M, 68—67. 

Thx author recommends earbonation as a means of 
purifying the waste water from the beetroot presses and 
from the difiusion process. Ttas method jiteeenta the 
following advantages: 1. Beliable putifioation and pro* 
duction of a clear water free from all noxious organisms. 

2. Recovery of all the sugar present in the waste waters. 

3. Recovery of a considerable proportion ai water isaBy 
for direct use in difiusioa. 4. Reduction of the numbm 
of vats required for decanting and purifyisig tbs sraets 
waters. 6. Elimination of aU tha trouble oauisd by 
running the waste waters of the refinery Into rbrers. 
6. Small initial expense at insiallatian, which tidts* up 
lees space and is always ready tor use; the cost d woriung 
is covered by the value of the sugar obtained. 

Ilie author citea the result* of a baoteriologioal auateBa 
of the water before and after Witment by the oerbonatioa 
prooess, which show that the process is vwy eSoisalt the 
purified water being oompsrable from a baotmriolqgiqal 
stmidpoint to many potaWe waters. The purified ^water 
may readily he preserved without alteration, sod a* ft 
would be used at once after purification in the dppsioo 
battery, it should be preferable to ordinary water for thia 
purpose, since the latter is somerimes oontanfiBated 
with dissolved or suspended matters which ere injuriona 
to the teguler working of the battery. 

A sample of purified waste water from the press, after 
concentration, yielded a syrup having an apparent purity 
of 74*6. A blank experiment showed that 12‘2 per cent, 
of impurity was due to mineral and argsoio matter 
presrrat in the fresh dififneion water. Henee etgania 
and mineral imparities from the beetroot an containad 
iu the purified waeto water in oontpararivaly amall 
qnantity.— Id. E. 

Sugar cane and bagaeti Direct dttemination ef etvof 
in -. H. Pifiet. XXni., page 966. ■ 

Polarimitrie tnttor aiudpcit; dorifl^niolih ^i^tiiife 
lead acetate in——d BT. Horn*. XXHI., {age fiSA 

Jfaffie turup and mule eugarj MeteminaUan id T lead 

-~~7a. iTwinton Md S. D...Stefider. 

I S3CIH..,fa»>#47. 
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p»$mr-pn4iuHonfhpt- 

lEtti “ ]MehiMi«i|»r" of S>t?t 0 Bt%«r IMh pottUlhea 
Rtstittia ol the jpKMoetion of aogar in Otmtiay daiing 
ffcopoa i Miim 11KMM6 (from, Beptopibortrt, .1805 to August 
81it> IWS). Uk IMUMM the qoMo^ty of row beat used In 
mgsf JDMofiotnn was U),729|43S uetiiD toos ss compared 
v/mi 10(07{,!SU meteie t<»u during the 1904-05 cam- 
{Nign i the amount of »w sugar j^odueed in 1905-06 
WM j^lS5444 metric tons sgalnst 1,367,566 metric tons 
fit ISOnHIS, whilst rile prodnction of reBned sugar amounted 
to 1,709,0M metric tons in 1905-06, os compared with 
1,886,828 metric tons in 1904-05. The total output of 
suor (raw and refined) during the period of September, 
1805 to August, 1906, expreued in terms of raw sugar, 
was 8,394,445 metric tons os compared with 1,605,438 
neriic tons in the corresponding months of 1904-5. 

Ehomsh ParairTS. 


"ioeuet hieao (see Eng. ‘7 

l«6e ; this J., IBM, 118) oonsu^ te t-s-r^ 
of pwpAMd kwneli ik 10 of 
About I per cent, of formalin for abofltjma' tj 
excoM of water may then be drained on, ^ 

quantity of 10 parts of water with 1 per oent. <rf fo-jw,™ 
added. Aft« a short time, hot water is added at iai^ 
Vida <rf half an hour, until there are about 65—00 pacts of 
water for every 3 parte of komela, and the ma^ fs mahih 
tained at a temperature of about 186® F. PinaJly, the 
solution of guiu iS atrainedf through cloth. The formalin 

g "events the extraction of any of the ootouring matter 
om the husks, which need not therefore be removed before 
_T w n 


Unitkd States Patent. 

Soeeharint liquidsDefecrding -. P. L. Stewart, 

Murrysviile, Pa., Assignor to S. E. Gill, Pittsburg, Pa. 
U.S. Pat. 829,678. Aug. 28, 1906. 


iSitgar mattesApparatus for promoting the erystallisa- 

iion of -, ana for intimately mixi^ other pulpy 

maeset with diluting agents. T. Ihcost, Cmsilottenburg, 
Gernuiny. Eng. Pat. 6009, March 12, 1906. 


Tbs hot juice is neutralised, treated with a mixture of 
stearic acid and the sulphite of a light metal or of an 
alkdine-earth, e.g., magnesium sulphite, the whole heated 
to boiling, and the clear juice separated from the precipi¬ 
tated impurities.—A. S. 



Eon promoting the orystaUisation of sugar-masses by 
ftbring, a sneoial form of agitator is olaimed, which is 
aharaot^aea by horixontol stirring arms to which a 
TOchiikg moti<m is imparted in addition to the rotary 
motion of the stirring shaft. The rooking motion is 
obtainsd by means of spur wheris, r, ft, r* (see figure), 
widah cause riie rotation of the crank shafts, s‘, s', 
ocoaUtuting the top arms of the stirrer. These rotary 
einmk riiam oetuate the oonneoring rods, 1, to wUon 
^ other arms of the stirrer ai« Bnked, theee other arms 
being oonnected to the oentral Ohatt by swivel joints, s. 
In rills manner, oil ports of ths fluid are malntainsd 
la ocriMont motios.—J. V. B. 


Fbenoh Patents. 

Sugar from molasses ; Process of extratiing —— by the 
aid of a new compound. R. Battistoni and R. Rotelii. 
Fr. Fat. 304,039, Jan. 6, 1000. Under Int. Conv., 
Jan. 14, 1905. 

The molasses is diluted with water, and treated with a 
quantity of alkali carbonate solution in order to precipi¬ 
tate the calcium salts present. After filtration, the liquid 
is mixed with another Hquid containing carbon and banum 
hydroxide, obtained by carbonising barium sucrato. The 
buium suorate may lie washed with a saturated barium 
hydroxide solution, or it may bo decomposed by treat¬ 
ment with carbon dioxide, and then mixed with powdered 
charcoal before filtration. The mother-liquor from 
the barium suorate precipitate can bo treated with 
carbon dioxide, filter^ and the filtrate concentrated 
to form a manure after lieing mixed with oaloinm sulphate 
or peat. The mixture oontainiug carbon and barium 
oxide used for precipitating the sugar is called “ bary- 
undum,” and is prepared by beating the cakes of barium 
carbonate, obtained from the sugar solutions, in on 
electric furnace; native barium carbonate mixed with 
charcoal, sugar, and sodium and potassium salts may 
also be employed for preparing the oomponnd. Whilst 
in the furnace, the charge is subjected to heating and 
electrolytic actions, and the process may be applied to the 
preparation of pure barium oxide or a mixture of the oxide 
and sulphide from barium sulphite or sulphate. Strontium 
oxide can be obtained in a simUor manner. The carbon 
dioxide liberated from the barium carbonate in the furnace 
is ooUeoted and utilised for the carbonation of the sugar 
sotutions.—W. P. S. 

Stansh; Process of preparing - to render it tapable 

of ewetling in cold water. The Atabol Manufoeturing 
Co Fr. Pat. 366,161, April 10,1906. 

See Eng. Pat. 7705 of 1906; this J., 1906, 601.—T. F. B. 

Oum solutions ; Preparation of aseptic -. Zieger 

tnd Wiegand. Fr. Pat. 365,193, April 13,1606. 
SotirnoNS of gum may he rendered aseptic, for surgical 
use, by treating them with foriaaidehy<&. The latt« la 
sid^d in the form of an ethereal solution, the ether serving 
as a oorrim tor the formaldehyde, and raevanting tile 
pNoipltation of the gum by the utter.—W. P. S. 

Qmau* Patext. 


Ckm tm^aael from ieehtirisM tersuU:, Mayutfatkm 
ti -*—r> 'tip. C. O. ClMtie. BeUngtim, Caietiiiie. Eng. 
;^*j^.«l,89a„'llay 84, WW. .v --e 

W tmiabved nethod of gam teogasol from the 


slu f li ut . or tone ehaptmtl t PfPCSM for lH pii'Uantim of, 
ipMjlM —-"s 8v mewM iM.eMd. Ob, BhiS. .Qer. 
fsi.’M»J»84,DEa.I,l«04 ... 

Aamob oharcosd li tiented, ’in pniilMii^ nl ntUtst, with 







ntlUiia UtiMi' sm ■omSsr MiMi(%'.iit -to 
obaT<nt '(iA ^alo&n (Ati%<m«6k raa {ibMintte 

eontidiud iii it into M^obl* oidolam MMlK.^^oh MB iw 
nmoTcd by WMfalng Smt with dUnte .twphBtowi *«ld 
is^utioBi and atterWanla with water.—A. S, 


XVIL-BREWINO, WIRES, SnRITS, See. 
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{CotUinued from page 903.) 

Diaelaae; Preparalion of pare -, and t<« propertiee. 

8. FrSnkel and M. Hamburg. Wooh. f. Brau., 1906. 
28, 47.V-476. 



J h m w te «wl ^ 

WfMMd j*MM o» —*• C. vak. Atti B. *!”S-.:'rr 
iSim B^ 1*08, J# [D,]. W-M i 
l#06.*fc A7A , ‘ !; 

Tm author hae etoaied the aetion of ostygea, BJdW jtW 
and carbon dioride at jirewurae of ttirM, roar,—a 
fire atmoepherea on BaetUae mMSie, Saeek trivetm^ 
Banina aarantiaoa, BaeiUue typki, and SaecA eerowMaa 
Hydrogen, at four atmoepherea, in the preeMCe of 
at normal partial ptoaauro ihowed no miurieua aetto n M 
the mioro-organisma. nor on the aotirity of l »meo ro t 
oxygen and carbon dioxide, on the oonteary, aoowea io 
inhibiting effect on the development of the organiama, not 
did not affect entymea injurioualy. Unllto oxy*^ 
carbon dioxide at four atmoepherea retarded alCMOtw 
fermentation.—L. K. 


IFivs kilos, of malt grist, prepared from highly diaatatic 
imalt, are maahed with 16 litres of water at 26® C. After 
stirring for one hour, the mash is allowed to stand 
for half an hour. The diaatatic power (liquefying and 
saccharifying power) of a measured quantity of the aqueous 
extract is then determined To an equal quantity of the 
extract, measured amounts of basic lead acetate solution 
are added so long ns the diaatatic power shows no sensible 
■change. The bidk of the extract is now treated with the 
calculated amount of the lend solution, tho avoidance of 
excess of the latter being assured by testing a small portion 
of the filtrate with ammonium sulphide. The lead 
precipitate is allowed to settle, the solution filtered through 
paper, and then rapidy through a sterilised Pukal filter 
unto a sterile flask. After seeding with a small quantity 
of a pure culture of Prohberg yeast (previously oultivntod 
in a nutrient medium poor in sugar and rich m diastaw), 
the solution is ferment^ in a thermostat at 28 C. when 
fferraontation is finished, the solution is again passed 
through a Pukal filter, into a previously sterilised vacuum 
apparatus, aijd evaporated at 10 mm. pressure to a volume 
•of about 600 c.c. If the solution has become acid it must 
bo neutralised with sterilised calcium oarbonato. The 
solution is now sown with a very small quantity of a 
mixed culture of Frohberg and Logos yeasts (previously 
•cultivated as above). In this second fermentation, which 
should be carried as far as possible, the yeast employed 
.should be cultivated so as to be capable of a^mimtmg 
nitrogen very readily. After filtration tlirough a Pukal 
filter again, the solution is oonoentratod >a vacuo, and, 
ninder favourable conditions, a syrupy liquid is obtamed, 
which by further concentration in an absolute vacuum, 
over sulphuric acid, can bo converted into a powder. A 
•substanco is thus obtained which is free from fermentable 
and reducing carbohydrates, and which gives no reoction 
for albumin. The diastase prepared by tho authors is 
much more sensitive to tho action of chemicals (alcohol, 
ether, acetone) than ordinary impure diastase. It 's a 
light yellow powder, cosily soluble in water, msolublo in 
aloohdl; it docs not give tho biuret reaction, nor does 
at reduce Kehling's solution. It reacts with Millons 
reagent slightly. The aqueous solution may bef j^tially 
salted out witli sodium chloride, ammonium sulphate, or 


magnesium sulphate. 

The authors have investigated the problem of pre- 
oipitoting diastase from pure aqueous solutions. Colloidal 
ferric hydroxide appears to be the only substance of those 
investigated capable of effecting this procUeaUv com- 
pletoly, but by this process it is quite possible that the 
diastase is destroyed, os the precipitate hw practically 
no diaatatic power. The incapacity of colloids and of 
electrically charged colloids to preeijutate diastase from 
iU solution argues against the ooUouial nature of the 
latter. An electric cuirent passed through a diosta^ 
solution does not cause the diastase to travel towards 
either anode or cathode. When the diastase solution 

*>i«coacave pencils 
presence of veiy 
1 that diastase is 
diastase solution 
have succeeded in 
3 chief groups of 
dUetoses) which 


is examined with an tuwamicri^ope, c 
of light are obaervable, indicating the 
minute partiolea, wbenoe it would aeon 
of a oolloidal nature. By dialysing 
against boiled spring water the authors 1 
separating to a certain extent the twi 
diastasee (eaooharifying and liqu^ying 
4 ! 0 iutitute ordinary diastane.—L. E. 


Enzymee {Invertaee); Aetion of iigU on - 

oxygen. A. Jodlbauer and H v. Tajppemer. MOnoh^ 
Med. Wooh., 1906, 653 ; Wooh. f. Brau.. 1906, 28, 478. 


Thu authors have previously shown that light free 
from ultra-violet rays exerts an injurions aetion on enxymM. 
They have now extended their investigations to tho 
action of light as a whole. The enzyme, placed in im 
illuminated flask, was affected injuriously even when the 
flask was filled with hydrogen, nitrown, or carbon dioxide* 
t.c., in the absence of oxygen.—L.X 


Wort coding; Inexpensive -. T. Pongratz. Wooh. f. 

Brau., 1906, 23, 468—470. 

Thx author recommends the employment of a e^lng 
vat placed between the cold water cistern and the 
back as a substitute for tho ordina^ wort cooler. The 
wort from the hop filter is sprayed into the cooling va^ 
coming in contact at the same time with a current of 
air. The cooling vat contains a system of tubes through 
whioli pawes a stream of cold water from tho cold water 
cistern to the liquor back. A oontlnuoui stream of cold 
sterile air is passed over the surface of the wort when all 
tho latter has been pumped into the vat, in order to pro¬ 
duce further evaporation and absorption of oxywn; 
at tho same time albuminoid matter settles to the bottom 
of the vat. According to results of experiraente, tempera¬ 
tures below 6(f C. have no influence on the colour or 
degree of attenuation of the wort, and ^s temp^ti^ 
is attained as quickly by the above method as by the 
ordinary cooling process. In breweries where an abundant 
supply of water is not availablo, a portion ef the water 
which has circulated through the cooling vat may he pa^ 
into a special oisterii. whence it may be pumped back 
into the cold water cistern on the following day to be 
used again for cooling purpMes.—L. E. 

Musis and wines ; Speed of inversion of iucr<m in 
L. Mathieu. Bull. Assoc. Chlm. Suer, et Ditt., IvOo, 
24. 79—82. 

Th* author has investigated the speed of inverwon of 
sugar added to actively fomenting wine or muet, te 
wine undergoing secondary fermentation, and to completely 
fermented wine. With wine undergoing active fermwte- 
tion, the sucrose had disappeared in all oasw 
24 hours. Hence If sucrose be added at the beftinn^ 
of fermentation or during active fermentation, it Is 
unnecessary to invert it beforehand, since the acimty 
of the wine and the invertase secreted by the yea at ew ol 
inversion rapidly. In the case of wine u nderg o^ 
secondary fermontatiem, the inversion is slonw bni 
complete; hence the utility of preliminary laversioa 0! 
the sucrose added is doubtful. In the case of oomraeWj 
fermented wines, inversion proceeds still more iwowy 
the rate of inversion decreasing as the peromitatts^ 
aloohefl increases; in a samifle of red wine oontiura^ 
16*4 per cent, of alcohol, all the added sucrose was 
after three months. To retard or arrest the hydrolyMkl 
actiem of must oar wins, it is sufficient to 4dd an exoe* 
of at least 4 grins, pet litre of orystallisedaodium carhop 

•—L. & 

& 
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Wine; Ageing of —M. 8oht«oiiBrb*kow. Wioo* 
greditwD i Winodjeli*. July 22, 1900. Cbem. Centr., 
1906, 2, 622—626. 

Tfis author hna studied the formation and decomposition 
of volatile and non-volatile esters and volatile acids, and 
alteration of the amount of total acid durinp; fermenta¬ 
tion. If the quantities of alcohol formed durmg the fer¬ 
mentation of wine-must be plotted as ordinates, and the 
time as absoissse, the curve rises at first (20 days), and 
after attaining a maximum becomes, roughly, a horirontal 
line; tiiere are, however, irrogularities in the curve, 
indicating periods in which a diminution of the amount 
of alcohol produced oc^cura. The curve representmg the 
amount of volatile acids is similar, in its first portion, to the 
alcohol curve, but after attaining a maximum it descends, 
the amount of acids formed showing a det^rease. There are 


BaohnerandHmsenhetmer(tbiiJ., 1905,24^). On keeping 
wines under normal ooz&ditions, the quantity of free acid 
first shows a distinct diminution, then increases, and sub¬ 
sequently remains fairly cmistant. The flavour of the 
wine, however, becomes more pleasant and less sour, 
mobably owing to a change in the nature of the acids. 
The quantity of lactic acid varies considerably, according 
to the kind of yeast used ; in general it increases with the 
ago of the wine.—A. S. 

Vr»»e«; Persian -. 0. Ijecomte. J. Pharm. Cbim., 

1900, 24, 246—247. 

In’ the following table the results of the analysis of seven 
wines from the districts of Cazevinc and Schariare, Persia, 
arc given :— 


1 

i 



Red wines. 



White wines. 

Ooographiral source of wlue. j 

Bcliahagbni. j 

Caaevine. | 

Choucbeboulard- 

1 Bchahaffhnl. 

1 1 

Botiariare. | 

Aaan(l6i. { 

) 

Askari. 

Bp. or. at U* . 1 

Alcohol . 1 

0*9821 

0.901 

0-9926 

0-9016 

0*9919 

6*904 

0*991 

IVS" 

IR-O" 

14-0* 

14-4“ 

' 14*6“ 

i 16*0'' 

i 16*0“' 

Bxtraot (at lOO*' C.).grnw. ' 

22-I10 

20-20 

24*0 

21-68 

23*40 

30-80 

22*06 

Polariiatlon. 

O'* 

0" 

-0' 8' 

0“ 

U* A' 

; -0" 10' 

1 - 0" 6'^ 

EeduclQKSuaars (as dextrose) irrms. > 

2*60 

1-92 

3*67 

2-18 

2*20 

i 4'7ft 

, 3*66 

Sulphates (as potaMiuni sulphate) . ‘ 
Chlorides (as sodium cldorlde) .... 

0*22 

0-18 

0-28 

0-24 

, 0*2.“» 

1 0-46 

0*34 

0-09 

O-OA 

; 0-08 

0-07 

' nil 

1 o-o» 

! 0*09 

Oeam of tartar. i 

1-70 

1-AO 

2-44 

2-38 

1-43 

2*82 

1 1*80. 

Tartaric acid . ! 

Phoaphates (as phosphoric an- ' 

hydride). 

Ai sulphuric acid— 

0 

0 

0 

U 

0 

' 

1 

i 0-17 

U-44 




*“ 


Non-volatile acids. 

: 2*P7 

4*22 

3-27 

3*38 

2*89 

! 2*89 

1 2*48’ 


(l-Sli 

1*17 

0-26 

0-56 

1 0*S2 

0-44 

1 0-32 

Glycerol... 

! s*si 

ft-79 

6.22 

6*62 

1 6*66 

j A-87 

‘ 6*42 

^^inln. 

2*«4 

2-40 

2-14 

2*30 

' »'6» 

: 1*60 

' 1*76 

1 »*26 

4*20 

3*24 

3*04 

' 3*60' 

1 

< 4*24 

3*76 

-~A.a. 


many more irregularities in the curve corresponding to 
the volatile acids than in the alcohol curve. After 
fermentation is complete, the amount of volatile acids 
becomes less, probably owing to decomposition by certain 
enzymes, and also to the acids being utilised as food by 
the* yeast. The quantity of volatile acids formed by the 
auto-fermentation of yeast is extremely small under 
ordinary conditions. The volatile acids are exposed to 
continual prouesaes of formation and of decomposition. 
After fermentation is oumplete, the quantity falls’i^adually 
to a minimum, and then in the course of two to three 
years again increases to twice or throe times the minimum 
quantity, owing to the action of atmospheric oxygen, 
^ters are formed chiefly during the period of ener^tic 
fermentation, and only m smaller quantities afterwards. 
The curves representmg the formation of volatile and 
non-volatile esters respectively, show great similarity, but 
the volatile esters are produced in smaller quantities 
than the non-volatile. In both oases, after the maximum 
is the curves show breaks and irregularities, 

indicating continual formation and decomp<»ition of the 
compound, these ohange« being probably caused by 
enzymes secreted by the yeast. The formation of esters 
dnnng the fermentation period is not to be attributed 
to the interaction of alcohol and acids, but is a result of 
the vital activity of the yeast organisms. Moreover, the 
esters are only intermed^iate products in the formation 
of other compounds, the nature of which has not yet been 
determined. When wine is kept under ordinary conditions, 
the quantity of non-volatile esters gradually diminisbes, 
and the development of bouquet must therefore be due to 
other teotors. The quantity of volatile esters increases 
witii tiie age of the wine. The total esters decrease in 
quantity as the age of the wine increases, the diminution 
being greater the more the bouquet and flavour of tiie wine 
are developed. The acidity of wine varies to a con¬ 
siderable extent during the fermentation period; the 
laigsei amount ol acid is formed oonooreen^ wi^ the 
nrMvotioDoif tile largest quantity of alcohol. This relation 
iiulitiwt the formatiofi of aokU and of aloohd can be 
oadWiy exfUfased in the tight qf the nsulta obtained by 


Rum ; Manufacture of Jamaica -. C. Allan. West 

Ind. Bull., 1906, 7, 141—145. 

Two types of rum are produced in Jamaica, known 
respeotivelv by the names of “ common clean ” and 
** flavoured ” or “ German ” rum. The flavoured rum 
is only manufactured on certain estates and in certain 
districts, and somewhat complicated processes are adopted.. 
The enhanced value of the highly flavoured rums is 
directly attributable to their high contents in comi>ound 
ethers. From a large number of analytical results, the 
author concludes that whenever a rum contains over 
1,000 parts of esters per 100,000 of alcohol, that rum 
invariably commands a high price. In the manufacture 
of flavoured rum the wash is set np with “ skiminings,”' 
dnndtu* ” (vinaw»e), molasses, “ acid,” and “ flavour.”' 
” Acid *’ is mode by fermenting “ rum can© juice ’* which* 
has been warmed in the coppers. To this juice ** dundw 
is added, and sometimes a little ” skimminga *’ When 
fermentation is nearly over, the fermented liquor is- 
pumped on to ” cane trash,” and allowed to get sour; 
the ripe ”acid” has an odour like sour beer. Sludge* 
settled out from fermented wash is added from time to 
time. ” Flavour ” is ^paml by running fermented cane 
juice into cisterns outeide the jpermentation house along 
with cane trash and ” dunder ” which has been stored 
from the previous crop. The fermentation of the ” ftavowr ” 
in presence of cane truh with the addition of ” dunder ” 
is effected three times before the ” flavour ” is ready.. 
” Skimniings ” are run from the boiling house into cistema 
half-full of cane teash, and are allowed to ripen for four to- 
six days before they are used for setting up the wash. 
Fermentation lasts lor seven to eight days, but a period 
of 18 to 14 days elapses between the setting up of the.* 
wash and the distillation.—J. F. B. 

Beetroot vinatee; Concentration of -, vfith regard to> 

tie production of manure. V. Kestser. Bulk Assoo« 
Cfidm. Suer, ot Dist., 1906, 84 , 86—90. 

For the recovery of eidine matter from vinosse it is aoflS^ 
to concentrate the latter to about 40” B. befm 
























inoowra^oiL £a order to recover the nitrogenoue matter 
tut ireQ, the oo&centratioB of the vinaeae must be oaitM 
to 40° B., the vwol^ff tyrap being mixed with peat, end 
need m a manure. T&e auwor has made an estimate of 
^e CMt of the latter proceea in the case of a sample of 
^ffcwion vinasse. He considers that the margin of profit 
is BufiScient to justify experiments on a commercial scale. 

-L. E. 

Mintrd adds «n presence of organio acids [in mne and 

wnegor]; New tnHhod for the detection of free -. 

0. Carleiti. XXIIL, page°955. 

Finosee; InfLwnce of eulphur compounds on the refining 
of -. lAoombe. XVI., page 943. 

AlcohU used under the Act of 1902. Pharm. J., Sept. 22, 
1906. [T.R.] 

Tna report of the Commissioners of Inland Revenue, 
just issued, states that during the year ended March 31, 
1906,354,516 proof gallons of spirit were used in connection 
with arts and manufactures under the Finance Act, 
1902. The following table shows the quantities used 
under the 1902 Act since its provisions came into force:— 

Year ended March 81. | Use. j Total. 

Proof galls. 

( Arta and manufactores .. 841 

dclentlflc (unlvenities, 
hospitals. Ac.) . 858 

f Arta and manufactures .. 200,4512 

Bciontlflc (uiilversltifa, 
hospitals, . 2.272 

208,724 

« (; Arte and manufactures ., 207,700 

1004''05. 1 ^ Scientifle (universities, 

( hospitals, Ac.) . 2,680 

270,880 

{ Arts and manufactures .. 8r>4,.510 

I Hclentiflc (unlvenfties, 

hospitals, Ac.) . 8.314 

867,880 


Enoush Patents. 

Orain; Preparation of - for hrewing and the like. 

K. J. Somld, TemesvdT, Hungary. Eng. Pat. 307, 
Jan. 6, 1906. 

See Addition of Jon. 12,1900, to Fr. Pat. 331,578 of 1903 ; 
this J.. 1906, 773.—T, F. B. 

Beer ; Improving the flavour and aroma of carbonic acid 

gas used for carbonating -. A. Hartley, Emsworth, 

Hants. Eng. Pat. 2659, Feb. 2, 1906. 

The carbon dioxide gas intended for carbonating beer is 
passed through a cushion or maf« of hops at a temperature 
between 60° imd 120° F. The hops are placed in a verti¬ 
cally disposed vessel contisting of a tube or cylinder, 
surrounded by a heating jacket, the arrangement being 
oarried by a suitable frame-work. Cans are fitted to the 
ends of the containing tube or cylinder, one cap being 
ooimeoted with an inlet nozzle md the other with an outlet 
nozzle for the gas.—J. F. B* 

XJnitec States Patents. 

Permenl and process of producing the same. G. Johnson 
and P. R. Hw, Bromley. U.S. Pat. 830,506, Sept. 11, 
1906. 

See Eng. Pat. 10,093 of 1903; this J., 1904,499.—T. F. B. 

Wort: Process of trtaiing and agdng -. H. E. 

PMkebaoh, CSnoiimati, Oluo. u«6. Pat 808,576, 

Sept. 11,1906. 

Wo&T ii fermented in two stages in the ((lowing mansAt: 


The mteb if |daoed in oontaet with tibe yeasty end fmen* 
tation is allowed to proceed for only a ^ort tisM | it if 
then checked by chilling the partially leraented W0^ '•md 
the mshi portion of the yeast u separated at a loW tempera¬ 
ture. The wort still containing yeast in a fin^y dmded 
and suspended condition is then placed in a cloM veesel 
at a higher temperature, and fermentation is allowed to^ 
complete itself u^er pressure so as to develop the neoessary 
quantity of gas.—J. F. B. 

Fksnch Patents. 

Wines; Prouss for improving - before fsrmeiUation. 

E. A. Barbel. Fr. Pat 361,483, May 18, 1906. 

The grape juice issuing from the press is subleoted to 
(preferably continuous) distillation in a column still, under 
r^uced pressure and with partial aeration, by means of 
low-pressure steam circulating through tubes, a coil, or 
a steam jacket This treatment removes any unpleasant 
odours, and concentrates the juice so that it will famish 
wines containing ** 11°—12°" of alcohol without fortifying. 


Liquids suck as fruit juices, fermented liquors, die. ; 
rrocess and apparatus for sterilising —. P. M. C. 
Mauvemay. Fr. Pat. 365,425, April 19,1906. XVHIA., 
page 949. 

Worts, juices, and syrups; Process for preparing eon* 

cenirated -[refainmg their luUurcd aroma], £. hfontL 

Fr. Pat 365,338. AprU 17,1906. 

The fruit, such as grapes, lemons, Ac., is cooled to a 
tem})erature of 0° C.. os soon as possible after being 
gathered. The juice is then expressed at the same 
temperature, and concentrated by freezing, the ice bemg 
removed. After filtration, the concentrated juice may bll 
pasteurised under pressure in an atmosphere of carbon 
dioxide. C^am of tartar may be separated from the 
residue obtained on the filter.—W. P. S. 


Alcohd and the like ; Rectification of ——. E. Guillaume. 
Fr. Pat. 365,417, April 19,1906, 

A SPECIAL column is placed between the rectifying column 
and the final purifying column in order to confine the 
process of “ final purification with that of “ pasteurisa¬ 
tion.’* A device for regulating the discharge of the vapouni 
from the head of the rectifying column is also employed. 
This device consists of a side tube fitted on the tube leading 
to the cooling rhamber and outlet, and servM the purpose m 
supplying the outlet with spirit fiom a separate oondenter. 
or of taking up any suqilus of con^nsed liquid.—W. P. 6. 

Distillaiion residues of starchy maPers [F»na«4c]; Process 

for recovering -. F’. and E. D. Verbiose. Fr. Pat, 

361,534, June 2. 1905. 

The vinasse is treated with quicklime, slaked lime, milk 
of lime, or lime water, the resulting precipitate being 
recovered in a filter-press, and utilised as a manure, suoe 
it contains part of the nitrogenous matter and BMurly all 
of the phoB^oric acid of the vinasse. The filti'ate, whioh 
now has a constant alkaline reaction, is passed tiurou^ • 
multiple evaporator of any suitable type, and the naultiag 
syrup, after being concentrated if neoessary, is mixed 
with oil cake, ohaff, or other solid matters for use as 
fodder.—C. S. 

Amytaeeous matters ; Recovery of the residues from the 

distillation of --. F. Verbiese and E. I). Verlfiese. 

First Addition, dated June 6, 1905, to Ft. Pat, 861, 
June 2, 1905 (see preceding abstract). 

Ant of the alkalis or alkali carbonates may be used ill 
plaoe of oalctum carbonate to neutralise tiie iddlty of tin 
vinasse before evaporation.—W, P, S. 

Tartaric add and taiiraus from grw fedduogandj^ 
like; Sgtraedon of —F. F*, CultB* Fit 
866,084. AprU 9,19W. 3UL,p«<«981 ^ 

x>2 
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XTHL—FOODS; 8AHITATION; WATER 
PURIFICATION. & DISnUFECTAMTS. 

(CotUinued from page 905.) 

(^.)-FOOD6. 

'tavDeed induHry of Japan. 0. J. Davidson. Bull. 

Imp. Inst.. 1900, 4, 126—149. 

ir Japan, seaweeds are utilised as foodstuffs, in the 
'reparation of plaster, glue, and isinglass, as manure for 
ioe ffolds, and lor the extraction of iodine. The present 
rtiole deals with the preparation of kanten (isinglass), 
(kelp), amnnori (Uver), and funori (seaweed glue), 
nd the extraction of iodine. It should be noted that in 
apan the word “ non ” is frequently used to designate 
seful seaweeds generally, but properly speaking it 
bould only bo applied to laver. There is another word 
newi,*' meaning paste or mucilage, whioh is used in the 
ames of those species of “ funori ” (OloiopeltU «;>.) 
rom which paste or mucilage is prepared, and care must 
« taken to distinguish between the two. 

KanUn, or seaweed isinglass, is prepared chieffy from 
eaweods of the species Qdidiurn, e6})eciaiiy G. nwansii 
Japanese: tenguea)^ but such seaweeds as ego [Campy 
vj^ra hypneoides)y tori-aeki [AcatUkopeltia faponica), 
nd ogo [GraeUaria confervoides) are also frequently 
m{doyed as sulxstitutoa, or are added to the tenguaa 



ProdaettoQ. 

Exports. 

Year. 

Amount in 

Value. 

Amount In 

Valae. 


kwan. 

£ 

Ida. 

£ 

1000.... 

284,402 

116.800 

1,444,400 

96,482 

1001.... 

201,844 

106,846 

1,684,748 

121,710 

1002.... 

271,486 

06,027 

1,666,601 

110.864 

1008.... 

260,914 

00}007 

1,301,268 

81,817 

1004.... 



1,776,008 

101,860 


1 kwan » 8-2678 lb. 1 kin » 1*32277 lb. 


The greater bulk of the kanten exported goes to China 
and Hong Kong. Kombu or ibo6u mlongs to the family 
of kelps ” [Laminariaea:), and is the most prolific sea¬ 
weed found on the coast of Japan. Kizam^ (sliced) 
kombu is prepared by boiling the kelp with water, drying, 
and shredding the dry material. iHeparations are also 
made from oni-kombu [Laminaria duwolica) by soaking 
in vinegar, drying, and scraping the dry substance, ana 
from other kinds of kelp. Kombu is used in a vaiiety of 
ways for culinary purposes. An analysis of Laminaria 
longiaaima by K. Oshima gave the following results 
Water, 25-944; proteids, 0*724; fat, 1*730; soluble 
non-nitrogenous matter, 31*890; fibre, 6*415; and ash, 
27*290 per cent. The production and exports of kombu 
during the five years ending 1904 wore as follows:— 



Production of Kombu. 

1 


Exports. 





1 

1 

Kombu. 

Klzami-kombu. 

Year. 

Amount in ! 


I 











kwan. 

£ 

i 

Amount in 

Value. 

Amount In 

Value. 




i 

kin. 

£ 

kin. 

£ 

1000 . 

6,464 078 

60.*277 


30,088,010 

73,084 

6,068,001 

15,288 

1001 . 

0,216,766 

02,816 

i 

51,626.468 

100.202 

0.888,262 

82,640 

1002 . 

6,078,680 

86,004 


88,021,861 

60,014 

6.346,523 

20 034 - 

1008 . 

7,000.608 1 

60,698 


43.600,026 

88.020 

6.808.784 

20,430 

1004 . 

6,048,200 

40,691 


46,168.886 

106,416 

6,847,738 

10,286 


n larger or smaller quantities according to the quality of 
ban^en to be made; the best quality iff kanten is, how¬ 
ever, made from tenguaa alone. 'I'ho seaweed, dried and 
martially bleached by exposure on the sea-shore, U freed 
!rom mechanical impurities by pounding in a mortar, 
md washing with water, aiul is then roinpletely bleached 
Dv exp(»ure. It is next boiled with water (about 950— 
1000 galls, per 165 Ib. of seaweed) for 5—6 hours, with 
>coaeioiial agitation, 1)^ galls, of viuegat or 2 oz. of sulphuric 
mid added, and then 39 galls, of water, and the whole 
!>aUed for a further 30 niinutes. The resulting gelatinous 
K}lutioii is strained twice through coarse cloths, and then 
dlowed to set, the jelly being called “ tokoro4en.** The 
i^y is congealed bv exposing it at night during very cold 
preather, and is finally daied by exposure to the rays of the 
mn. (>dinary kanten or ** kahu-karUen '* is made in 
^e shape of bars, 17 in. by 1-4 in. by 1-6 in.; '' ho$ 0 ‘ 
bunfen is made in the form of slender sticks, 10—14 ins. 
ong and i in. thick. The preparation of kanten of good 
|umity by the process desoril^ is stated to depend almost 
mtirely upon the atniospherio oonditions, especially 
luring the Dleaobing and congealing omrations. Kanten 
M uftM for the preparation of edible jellies, iot clarifying 
(rinee and sake, os a sizing material for tex^es and 
pAp^, and as a cultivating medium for bacteria. A 
rpeoimen gave the following results on analysis:— 
Water, 21*79; nitrogenous organic matter, 6*95 ; oarbo- 
gtydrates, 64*69; cellulose, 3*M; and ash, 4*13 per cent, 
b the followinff talfie, the amount and value of the 
lmif4n produbea in and exported from Japan during 
wootti yeare U ^ren 


Asakuea-nori, or laver. is the only seaweed which is 
regularly cultivated in Japan. The method of cultivaticm 
of laver [Porphyra tenma; Japanese: Asakuaa^norit 
nori, or anuinori) consists in plantmg, at about the middle 
of September, branches of trees in rows from 39—70 yards 
long, and about 8 ft. apart, the branches being inclined at 
an angle of about 46*^ towards the fiowing tide, and rising 
fi—9 ft. above the mud. The fioating spores of the 
Porphyra attach themselves to the l^ranches. The laver 
is gathered from January to near the end of March. It is 
freed from mechanical impurities, washed in salt water, 
chopped up finely, and thrown into fresh water (12 galls, 
to 8 bushels of laver). A small quantity of rape oil is 
added to destroy the froth which rises to tne surface of the 
water, the laver is removed, drained on mats, and dried 
in sunlight. A specimen gave the following results on 
analysis:—Water, 15*476; woteids, 34*360; fat, 0*060; 
and ash, 10*085 per cent. Ine production of noft during 
the four years ending 1903 was as follows:— 


Year. Amount in kwan. Vahie. 

1900 . 154,853 .. £61,394 

1901 . 433,601 .. 

1902 . 249,626 .. 71,168 

1903 . 335,940 ,, 89,520 


The exports of non are increasing yearly, and exceed 
10,000 yen in value. 

Punori, or teatoeed gfne.—The name, funorit is applied 
to seawe^ from whioh mucilage can be made, and also 
to the mucilage itself but w word is written wUdt 
different Chinese chapters in the two oases. Tl^ 
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■aairoedi ohiefly oiad 1 q Jftpsn for llw pnparotioix of 
nnudlige on toe vstiooe klndi of fimori {OUnopeUit 
eotiformit aod other speoiee) and tnmomata (CAomrue 
ip.). If the aeoweed be of a tough character, it is eabjeoted 
to a preliminary treatment consisting of soaking in -water, 
steaming, cutting into smatl ]Heoes and dr^ns, but slender 
and soft.seaweMB are used as collected. The material 
is spread on the ground, sprinkled with water, kneaded 
with the hands and feet, washed with water, and dried 
and bleached by exposure, with occasional sprinkling 
with water. When a sticky juice is observed to exnde 
from the material, no more water is used, but the seaweed 
is left for one night, after which it is ready for sale. It is 
made into glue or paste by dissolving in boiling water, 
and is used as a finish for textiles, for plastering walls, 
and for decorating chinaware. Other kinds of seaweed 
used for making mucilage, besides those already mentioned, 
are: —Oinnanso {Iridaea sp.), mukade-nori {Oraielottpia 
jfctfinus), Icotoji-tiunomata (CKondruf eta'us), tamba-nori 
{Orateloupia sp.j, iobera (Chtmdrua apX sum* (Gymtw- 
gongrua ap.), and yanagi-funori {OloiopcUia lemx). 
The production of /unort during the four years ending 1903 
was as follows 

Year. Amount in kwan. Value. 

1900 . 257,932 .. £16,408 

1901 . 355,481 .. 26,161 

1902 . 284,083 .. 26,794 

1903 . 181,513 ,, 16,660 

Extraction of iodine. —The seaweeds chieHy used in 
Japan for the extraction of iodine are:— Kombn {Laminaria 
ap.)t hafima {EcHonia caea), arume (Ecidonia bicydia), 
horidawara (Sargaaaum horneri), and yatanmata-moku 
(Sargaaaum paiena). Analyses of specimens of different 
kinds of seaweed gave the following results:—Waste 
iombu, 0-144 j kajime stems, 0-148 i kafime fronds, 
0-002: arama, 0-0003; and nagahijiki {Cyatophyilum), 
0-005 per cent, of iodine. The iodine content varies, 
however, with the age of the alg®, and also -with the time 
of year, being greatest during June to September. The 
i^ne is extracted by charring or burning the seaweeds, 
leaching the ash with water, evaporating the solution, and 
heating the residue with sulphuric acid and manganese 
dioxide. The amount of potassium iodide exported 
during the three years ending 1904 was as follows:— 

Year. Amount in kin. Value. 

1902 . 3,051 .. £1,482 

1903 . 22,371 .. 10.117 

1904 . 62,012 .. 26,680 

It is stated that investigations are being carried out 
under Government supervision as to the cultivation and 
collection of useful kinds of alg«, and the most economical 
and productive method for the extraction of iodine. 

The total value of the seaweeds prepared in Japan in 
1904 exceeded £400,000, and the total value of the exports 
was £124,651. The value of the exports of seaweeds 
from Japan to vaiioue countries dunng the five years 
ending 1904 was as follows:— 


Ekousu Fafnm. 



1900. 

1001. 

1902. j 

1003. 

1904. 

geftWMda — 

ChlQA. 

Core* . 

Bong Kong ... 
Othar countries 

& 

68.611 

1.164 

2.7S4 

568 

£ 

105.289 

1.046 

2.577 

426 

£ 

57.692 

1,288 

1.779 

815 

£ 

80.861 

1.075 

2,002 

489 

£ 

100,467 

2,016 

2,435 

498 


78,082 

109.290 

00,914 

88,927 

105.415 

Senweede outr~ 
OUm 

Othst countrlss 

14.466 

680 

81.664 

666 

18,J0# 

1.114 

11.4M 

l.«tl 

17,067 

t,m 


ItilM. 

MgMO 





ChoeohUi Proaaa for tht manufaOun ^ aiolt-Wis- 
—. J. Heini, Vienna. Eitt. F«ti S4,«x4 
Nov. Sdi, 1906. 

Snx Addition of Dec. 0, 1905, to Fr. Pat 316,861 of 1901 1 
this J., 1906, 651.—T. F. B. 

Homogeniaing breaker to emulaioniae, pulveriae, and 
homogeniae liquid and aemi-liguid matlera [ottll!], and 
break fatty or albuminaua eellulea and nuclei. 0. 
Petitpierre, Paris. Eng. Pat. 10,162, May 1, 1906. 

SsB Fr. Pat 358.763 of 1906 ; this J.. 1905,1068.—T. F. B. 

Fbxkoh ParnNis. 

JHatillalion residues of atarchy maltera rFinossc]; Prootaa 

for recovering -. F. and E. D. Verbiise. Fr. Fat- 

361,534, June 2, 1905. XVU., page 947. 

Leaiecation; Process of-, applieable eapeeiaUy to 

vegetable aubalancea. P. Kassmus. Fr. Pat 365,051, 
April 10, 1906. Under Int Conv., March 17, 1906. 
Thi process claimed consists in exposing the materials 
to be dried alternately to heat alone and to beat while a 
current of air is passra over them.—W. H. C. 

Mimeniary materiala,- Process for treating [rendering 

more /iigeatiblc] -. E. Maris. Fr. Pat 365,069, 

April 10, 1906. ^ 

Ths process consists in treating all kinds of food materials 
and fodders -with specihe ferments and yeasts, the opera¬ 
tions being carried out in closed vessels at various tempera¬ 
tures end for different periods of time. The treatment 
increases the digestibility of the foods_W. P. 8. 

Liquida auch os fruit fuicea, fermented liquora, dba, g 

Proceaa and apparatua for aterUiaing -. P. M..C. 

Mauvernay. Fr. Fat. 366,425, April 19, 1906. 

Ths liquid to be sterilised is heated in a serpentine tube 
Burrounded by a steam-jacket During the heating 
process the liquid is subjected to a pressure equal to at 
least three times the vamur pressure of the volatile 
constituents present in the liquid. To aid in the thorough 
heating of every part of tM liquid during its passage 
through the steriliser, boxes or enlargements are plaoM 
on the serpentine tube at regular intervals. The prestare 
is kept constant automatioally, and the sterilised liquid 
is cooled by passing it through a coil surrounded by liquid 
on its way to the steriliser, the pressure being mainteuhed 
during the cooling operation.—W. P. S. 

(B.)—SANITATION 1 WATER PURIFICATION. 
UlJITXD StatIS PATlJtTi. 

Garbage and aewage ; Process of reducing -. E. R. 

Kdson, Cleveland, Ohio. U.B. Fat. 829,954, Sept. 4, 
1906. 

The garbsge or sewage is digMted in a closed ohambqf 
at a temperature above 285° F., and under a present* of 
from 76 to 80 lb. per sq. in., for a period long enough to 
thoroughly disintegrate the mass, and to render tile giMM 
easily separable oy percolation. The Ubeiatim a 
ammonia and the volatilisation of glyoerol during tidi 
digestion are {weventod by the high j^essure used. XiM 
digested material is then dried so as to mmovv w be t MiL 
tluly the whole of the water, and the dried 
extracted with a wlveot.—A. G. I» v iv. - 


Oaabage and aewage; Aptantua for rothuta 
E. & Edson, develmii OUo. U.B. m. ' 
4 , 1906. 

Tu aanamtni daimedis need 
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reoeptftde, imd Is provided »t itt tapper end aiad eztamidly 
with * dange resting upon uid reoanrably eecured to the 
ahell. The heed formi^ the top wa3l ot the chamber of 
the receptacle is provioed vrim a charmng aperture, 
and rests upon, and is removably securea to, the cast* 
iron section of the receptacle.—A. G. L. 

[Water] JHstiUing apparatua. W. H. Bartholomew, 
Kast Orange, N.J., Assignor to 0. B. Hill, Mont* 
gomery, N.Y. U.S. Pat. 8l9,76fl, Aug. 28. 1906. 

A WATSB distilling apparatus is claimed, comprising a 
still which is connected with a condenser, surrounded by 
a jacket, and with a roceptaolo consisting of a nair of 
telescopic members. A feed-pipe connects the still with 
the lower of these members, terminating some distance 
above the bottom of the receptacle, tW space below 
forming a chamber for the accumulation of sediments 
which may be removed by a discharge pipe. The upper 
member is adjustably supported by the lower one. The 
condenser jacket is provided with an inlet for the water 
supply, and an overflow at its upper end leading to a 
point within the receptacle. An overflow at the upper 
part of the receptacle allows impurities to run off. The 
still communicates with the condenser through a coil in 
the receptacle, and the condenser is provided with an 
outlet near its bottom.—R. L. 

Water ? Apparatus for distilUng -. C. Parker, 

Dubuque, Iowa. U.S. Pat. 829,999, Sept. 4, 1906. 
Tub still comprifws a boiler, a diaphragm arranged in the 
path of the steam-curront and constructed with openings 
so as to direct the steam at right angles to its normal 
path, a condensing chamber, a reservoir placed between 
the oondensing chamber and diaphragm, and means of 
communication between the spaces above the diaphragm 
and the condensing chami>er. The reservoir is provided 
with a normally seated inlet tube, and a separating* 
chamber is arranged between the diaphragm and reservoir. 

—A. G. L. 

XIX.-PAPER, PASTEBOARD, &e. 

(Oonitnv^d from page 900.) 

Paper and solid cdluhst [and ticetylcellulose]; Eteeiricat 

insvlating properties of dry -. A. Campbell. XIA., 

page 985. 

Velluloae industry of Norway. Bd. of Trade J., Sept. 20, 
imy [T.H.] 

Thb Canadian Commercial Agent at Christiania reports 
that the cellulose mills now building in Norway and the 
enlargement of existing mills will cause an increase in the 
Norwemau output of cellulose of about 50,000 tons per 
year. The manufacturers reckon on a total increase of 
production in Norway and Sweden of about 130,000 tons 
m the two years 1007 and 1908. 

The Norwegian and Swedish cellulose production has 
grown in the last seven years (including 1905) by some 
2M,000 tons, i.e., from about 150,000 tons in 1698 to 
394,000 tons in 1905. 

Ewolish Patbkts. 

Paper pulp [Draining] ; Treatment of -. I<. Evans, 

Watford. Eng. Pat. 10,808, Sept. 30, 1905. 
lu the use of the tower ” system of treating and bleaching 
paper pulp, an improved form of drmner is claimed for 
the purpose of washing or draining the pulp in the tower. 
This drainer consists of one or more vertmal frames or 
boxes rising from the base of the tower, and oovw<m 1 
with wore gauze. In this arrangement, both sides of the 
diwiner box are available for use, so that a maximum 
draining surface is obtained as compared with the dis* 
placement caused by the drainer.—J. F. B. 

(kUplataManufaature 0 / aon-infiammable maUrial 
MPtaifUnM non-nUraied . C, Trixiqnenet, Colombea, 
Bug. Pat. 8167, 4, 1906. 

sii irt. P«k M2,«g9 ot i«06 i leos, m— t. b. 


OcMoeea Maniufacturt of soIuImim of —. E. W. 
Friedrioh, Blaton, Belgium. Eng, Pat, 17,164, Aug. 24, 
1906. Under Int. Conr,, Aug. 25, 1904. 

Sbb Ft. Pat. 357,171 of 1905; this J., 1906, 88.—T. F. B, 

Ukitii} Statxs Patbkt. 

Paper pulp ; Process of making - (from the Southern 

Pine]. J. L. Coker, jum, Hartsville, S.C. U.S. Pat. 
830,570. Sept. 11. 1906. 

Papxr pulp is made from the wood of the Southern Pina 
by subjecting it, with its bark still on, to the action of 
natural agencies,** until tests show that the resinous 
constituents have become so modified that they no longer 
produce any injurious influence in the process of puip* 
making. The bark is then removed, the trunk is split up 
into suitable lengths, the core or heart-wood is separated 
from the sap-wood, and the latter is converted into pulp 
by any suitable process.—J. F. B. 

Fbbkch Patbkts. 

Paper^Tnaking ; Utilisation of machine “ hack'Waters ’* 

in -. C. C?6ratd. Fr. Pat. 364,720, March 29,1006. 

All the back-waters *’ from the paper-maohine, together 
with the ftbrous waste scraped oft the top ]xeM-roU, are 
oolleoted in a pit below the machine, and are pumped into 
a special reservoir at the top of the mill. This reservoir 
consists of two deep conical tanks, one relatively small, 
into which the pump discharges directly, and the other 
very large, whion is fed by an overflow from the small one. 
The two (Kmical tanks and the pump oatch-pit can all 
be discharged into a save-all ** if necessary. In 
normal working, however, the back-waters ” are con¬ 
tinuously re-utilised in the beating engines and stuff- 
chests. The discharge pipes from the large tank are 
situated at the apex of the cone, and are^povored by a 
conical hood, which diverts the discharge st^m in such a 
manner that any deposits of solid matters are washed 
through.—^. F. B. 

Paper pvlp from flax, hemp, ramie, ike.: Preparation 

of -. hoc. anon, pour la Fab. des P&tes i Papier 

de lin et sucoMan5s. Fr. Pat. 365,046, April 9, 1^6. 
Un^ Int. Conv., Got. 6, 1905. 

Flax-stbaw. and similar materials ooimating of l>ast 
(pectooellulose) and wood (lignocellulose) are treated in 
such a manner that the two oomjfionents are separated, 
the bast fibres l>emg purified, and the wood being obtained 
in the state of short fibres suitable for making millboards 
or pa{)or. The stems are first passed through a breaker, 
then moistened, and subjected to a retting treatment, 
or else they are steamed in presence of air, caustic soda, 
Ac. The mixture of fibres and wood so obtained is then 
exposed to the action of an oxidising agent such as chlorine 
as or calcium hypochlorite in presence of steam, so as to 
isintegrate the wood without attacking the bast fibres. 
Finally, the material is boiled at a temperature of 16(F C. 
in an alkaline liquid containing caustic soda and sodium 
carbonate, sulphate, and sulphite. The short wood fibres 
are then separated from the long bast fibres by washing 
on suitable sieves.—•!. F. B. 

Glue or size, and process of making the same. M. Bonnet. 
Fr. Pat. 365,285, April 14, 1906. XIV., page 942. 

Cork ;; Artificial - [from ceUvlose]. G. 0. de Briailles. 

Fr. Pat 364,641, Jan. 25. 1906. 

Abtiviczal cork is niado of a mixture of amorphous 
cellulose (pith of mslies, powdered ooooanut shells, hark, 
or paper pulp), fibrous cellulose (thistle-down, cotton, 
texmes, esparto, wood pulp), and agglutinating cellulose 
(solution of nitrooel)ul(Hie). The pasty oom^isitioii is 
pressed into giass-Uood moulds provided with very small 
perforations for the escape of the vapours. The volatile 
solveOte the nitrocellulose ate then distilled ofi under 
raottum at the ordinary temperature, the corks ue 
removed from the moulds, sod the oitroceQulose is de* ^ 
oitiated by a suitable reduding agent Finally the oorks 






OA. M. 1«W.] 


C^. XX.-IWX CSE](K!A.1)8, AUE&LOOHIt XBfiKmAl^ OILS, ft EXTBA0I8. 
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-a. 



CittvMd; Plaetir., noii-inflamfiuAle eompotition re- 

lemiling -. A. Blanohin. Ft. Pat. 364,690, 

March 28, 1906. 

Tax kilos, of nitrocellulose are dissolved in ether-alcohol, 
wood spirit, or acetone, and to the solution are added 
0-6—1-2 kilos, of castor oil, glycorol, or camphor, 0'3— 
10 kilo, of sulphuric acid at 66° B., 10—2’8 kilos, of 
calcium chloride, and 0-6—1'6 kilos, of manganese 
chloride. In order to impact a certain amount of brilliancy 
to the product, 10—SOO grras. of a chloride of carbon may 
be added. The mixture is thoroughly incorporated, and 
the volatile solvents are distilled oS under vacuum until 
the product has a thick pasty consistence. The mass is 
then treated on the roiling machine, and formed into 
blocks by hydraulic pressure. The denitration of the 
nitrocellmose brought about by the action of the sulphuric 
acid on the calcium and manganese chlorides causes the 
finished product to be non-inflammable.—J. F. B. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 


phloso^eincd natfisns. It wsald thus bdong to a.iait« 
class of oolonifng matters, of wlfieh seopaiu (this J., 
1899, S761, considered by Perkin to be mstoosjvltoifiiif 
would also be a member. Saponarotin is poaaibtjr i 
chalkone derivafive corresponding to vitexin, or it may 
be identical with Perkin's homovitexin,—A. S. 

Poiton ivy pianf [Fktis toxkodendron] ; Same mutitMUtl 

of -. 8. F. -Aoree and W. A. Syme. Amor. Ohem, 

J., 1906, 36. 301—321. 

Tki leaves and flowers of the poison ivy plant (Ifktts 
(oxicodendrea) were extracted with ether. In the etberssi 
residue the following substances were founds QaMc 
acid, fisetin. rhamnoae, and a poisonous tar. gum, or wax. 
The poison was not volatile with the vapour of alcohol or 
acetic acid. The poisonous tar or wax is probably of a 
glucoaide character; it is decomposed by acids ytdding 
gallic acid, fisetin, and rhamnose. It can M partially pte- 
eipitated by lead acetate from a solution of tile tar in 60 pel 
cent, alcohol. All cases of poisoning can be easilv outed 
with potassium permanganate. The poisonous suDstaaoc 
can be isolated as follows; The aloohoiio extract is precipi¬ 
tated with lead acetate. The precipitate is washed, dried, 
and extracted with ether. The ethereal solution is ndxed 
with water, and hydrogen sulphide passed throu^. Ths 
ethereal portion is washed, and evaporated m a low 
temperature.— F. Shdh. 


(Continued from page 910.) 

<)uinine; InfiuerM of halogen softs on the fluoretcenee 

of -. G. Denigis. Bull Soc. Pharm., Bordeaux; 

tnrough Pharm. J., 1908, 7T. 283. 

Th* fluorescence of a 1 per cent, solution of quinine 
sulphate containing 6 c.c. of pure sulphuric acid is 
sieat’roved by the addition of 3-2 c.c. of Nfl potassium 
chloride solution, 1-4 c.c. of N/1 potassium bromide 
isolution. 0-9 c.c. of N/l potassium iodide solution, or 
96 c.c. of potassium fluoride solution. It is apparent from 
these numlicrs that equal quautities of the diflerent 
halogens are roqnired to discharge the fluorescence. 
If the acidity of the quinine solution ho diminished, a 
smatler quantity of halogen salt will discharge the fluor- 
osoence, but the amount required is not proportional to 
the quantity of quinine present.—A. S. 

Alkaloids in Stri/ehnos leaves. Lotsy. Apoth.-Zeit., 
1900, 470. Chem. and Drugg., 1908, 69, 332. 
■Bri'cisk and strychnine are present in the young leaves, 
but not always in the old leaves of Stryehms nux-vomica. 
On cutting the leaves the amount of strychnine appears 
do increase, and that of bnicine to diminish. Frequently 
mo strychnine was present in the leaves in the early 
morning, whereas in the afternoon it was present. The 
leaves of Siri/chnos laurina are free from both of these 
ulkaloida. Strychnine is present in both the young and 
old leaves of Slrychnos tieuti. The leaves of most of the 
epecies examined also contained the alkaloid, strychnioine. 

—A. 8. 

Saponartn, a new glucosidst coloured blue with iodine. 

G. Barger. Chem. Soc. Trans., 1906, 89,1210—1224. 
Thx author gives the results of his further investigation 
of saponarin (this J., 1904, 1004). The air-dried glucoside 
has the composition, C,jHuO}); it is Iscvo-rotatory, 
|n)D” -7-90°. When boilea for a few seconds with a 
large excess of acetic anhydride and a few drops of con¬ 
centrated sulphuric acid, it yields an cnnea-acetyl deriva¬ 
tive, C„H,s0„(aH30)9, m.pt. 183°—180° C. On 
hydrolysis with dilute mineral acids, saponarin yields 
dextrose and two apparently isomeric compounds of the 
formula, One ot these compounds proved to 

be identical with the vitexin obtained by A. G. Perkin 
from the dye-wood of the New Zealand tree, VOex litloraUs 
(this J., 1898, 1138). The other compound, to which the 
name saponaretin is assigned, differs from vitexin in 
being readily soluble in boiling alcohol Both substaneca 
yiAd {fltloroglucinol andjp-hydroxybanxoio acid when fused 
uilft oamtiq alkali. Vitexiai dma from by 

2 mole, of stater; it ig psobably a Savaaqne dmvj^ve 
ointtalning either a redneed pyrone ring or a reduced 


Conifer oils; Notes on some -. B. E. Hanson sod 

£. N. Babcock. J Amer. Chem. Soc., 1906, 28, 1198- 
1301. 

Ths authors have investigated the follosring oils ; they 
are all obtained from leaves and twigs save where otto- 
wise marked, and the chief results obt^ed are tabulated i— 



Yield 
per cent. 

8p.gr. 

at 

U*C. 

Change In 
•p° 0r. 
totr C. 

Black spruce {PitbNt Uwiana) 
Hemlock {Ttuoa CaiuuUnni). 
American larch {Larix Ameri¬ 
cana) . 

0*67 

0.0274* 

0H)01O 

0°43 

0-02SB 

0-0010 

(>•149 

0-881Q 


White spruce (Pxcea Vana- 
dantia) . 

0-109 

0-0218 

O-OOIS 

Ditto (cones) . 

0>2& 

0-809 


Bod spruce ruiens) ... 

Ditto (cones) . 

0*204 

0-0589 

0-0014 

0-38 

0-8800 


Pitch plno {Pinru riqida) .... 
Bed pine (Pinas remnota] ... 
Junii^r (Junipertu (Ximmunts) 

0-002 


.... 

O-OUl 

..... 


0-18 

0-8591t 



• 18" t 28* 

White spruce oil contains 26-7 per cent of esters oslctt 
lated as bomyl acetate. It diSera in smell from Uacl 
spruce or hemlock oil. 

Bed spruce oU contains 66-2 per cent of bomyl aoetate 
and 7-76 per cent of free homed. It has a very agreeaU 
odour, suggesting bomyl acetate. 

American larat nil contains 16-1 per cent of eaten 
calculated as bomyl acetate, and the remainder is lacgel] 
pinene.—J. T. D. 


Cade oil [Empyrtumatie oil of junimr uaod],- Oharadsrt 

and tests for genuine -. C. Ptpin. J. Pharm 

Chim.. 1906, 24, 248—289. 


Qxisuikb cade oil should be fluid, slightly lighter tiiai 
water, and have a characteristic smoky odour. Tin 
acidity, in terms of acetic acid, should not exceed 1*1 
per lOO o.c. The reaction with light petrdeum sjiifit 
copper acetate (this J., 1906, 776) should give a brows 
colour, not green. When distilled under orainary atato- 
spheric pressure, at least 6ft per cant, should pass oth 
betwsen 160° and 300° C.; undarradueed prsssurs (66 mm.] 
from 70 to 76 wr cent, should distil between 10° and itiP 0 
Other nubnahed teats have been exarntned, and art 
found to M uaeieaa to differentiata batman gmuihBa Ml 


aopbiaticaiad oils. The oils emi 
were autheotio, having been prodaqaid 
viaton toim tbs wood «/tmspersM 



tils todftoi 
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Celdueine ; DOermintaion vf -. A. P»noh»nd. 

XXm., page 967. 

Mtthyl dtohd! Daectim of -. H. Soudder and B. B. 

Biggs. XXIII., page 965. • 

JfeJAyt alcohol; DeUelion and determination of - - [in 

prt 9 tnc€ of sihyl dcoholl. £• Voiuftnct. XXX1X.S 
page 957. 

CitroneUa and lemongraee oils in Csjdon. Col. Off. Ann. 
Senes, No. 494. [T.B.] 

Te* ontput of oitronella oil in Ceylon (1,242,800 lb.) 
has increased by 80,000 lb. over that of the preceding 
year, the price having risen from 76 cents to 84 cents 
per lb. Consignments of a really pure oil, grown at the 
nradeniya Eiperiment Station, have been sent home, and 
have aroused considerable interest among manufacturers. 

The cultivation of lemon grass for oil has been proceed^ 
with at the Peradeniya Experiment Station with fairly 
favourable results, and as the price of this oil is rising, its 
oultivation may prove profitable. 

AUar of roses; Export of - from Bulgaria. Bd. of 

Trade J., Sept. 20, 190a [T.B.] 

Aoooiujiko to the “Eovue Commeroiale du Levant” 
the expert of attar of roses from Bulgaria in 1906 amounted 
to 5318 kflos., valued at 3,712,000 fra,, as compared 
with an average of 4160 kilos., valued at 2,760,000 frs., 
during the preceding seven years. The principal pur- 
ohsjiers attar of roses in 1906 were; United States, 
80-8 per cent.; Franco, 28-8 per cent.; United 
Kingdom, 16’8 per cent.; Germany. 13-4 per cent.; 
Busaia, 4-6 pot cent, j and Turkey, 4-3 per cent. The 
Unit^ States bought only 12 kilos, in 189 1 . 

Ekoush Patiht. 

Oarhamie acid esters of the purogallol-l .Z-dialkyl ethers. 
0. Imray. London. From the Basle Chemical Works, 
Switierland. Kng. Pat. 17,187, July 30, 1908. 

Th* carbamio acid eaters of the pyrogallol-l-S-dialkyl 
etiiers are prepaucod either (1) by treating the ethers with 
carbamio cUoride, CICONH,, in ethereal solution, or (2) by 
causing phosgene to react with a salt of a pyrogallol* 
dialkyl ether, and subsequently converting the ohloro- 
formio acid ester of the pyrogallol ether into the carbamio 
acid ester by the action of ammonia,—J, F. B. 

Uhitid Statss Patbnts. 

Salieylie acid menthol ether ; Process for producing - 

B. Bibiis end B. Scheuble, Vienna. U.8. Pat. 830,043, 
Sept. 4,1908. 

Su Kng. Pat. 8844 of 1905: this J., 1908, 233—T. F. B. 

Ketone ; Aromatic -, and process of making same. 

H. S. Blackinore, Mount Vernon. U.S. Pat. 830,044, 
Sept 4, 1906. 

Abouatkc ketones are obtained by oxidising aromatic 
hydrooarbons by means of anhydrides of “carbon oiy- 
aoids." A koto derivative of tetrahydromethylpropyl- 
benxene is produced by heating a mixture of dipentene and 
carbon dioxide to a temperature below the decomposition 
point of the product; the resulting ketone is a oofourless, 
aemi'transpaient substance, readily soluble in alcohol, 
and having a melting point of 21(P C.; in its molten state 
it teadilydissolves pyroxylin.—T. F. B. 

Aldehe/dss; Manufacture of certain -. G. Barrens, 

Paris. U.S. Pat. 880,213, Sept 4, 1908. 

Sai Vi. Pat 860,613 of 1906 j this J., 1906, 496.—T. F. B. 

FsiiroH PATiura. 

Omophor t ButUhetie proeest for pnparing - from 

L. K. BuboM Fr. Pat 361,338, Aprd 6, 

Oo, of tmpentiaa or other sonroe of terpene is dehydrated 
by tseedgMOA sil& ealeiaxs oasbtde, smmMm erode terpene 



Mterated with bydrochiorio Mid gM » temperatiii* 
of SO^ a llie hydrochloride is th«& heated with a motel 
and M oxidieing agent to 180* Cs» when it is etat^ Utat 
oaxnphene ie formed quwititativdy; enitabte mixtoxee 
are molecular proportione of rino and bannm peroxides 
or godinm metal and barium peroxide; it is alao stated 
that. If manganese peroxide is used, no metal is required. 
The oamphene thus produced is treated with an opdising 
agent (chromic acid, &c.), at 180^ C., when it ie said to be 
converted into an ozonide, C^o®is^8* which loses oxygen 
on treatment with water, and is converted into a lactone, 
camphenolide; this is transfoil*med into camphor by heating 
in presence of water.—T. F. B. 

Lecithin : Process for the manufacture of a jiroduct contain^ 

ing lecithin and suitable for the extraction of free -w 

E. Ziegler. Fr. Pet. 364,896, April 4,*1906. 

Thx germs of wheat are dned, and extracted with a suitable- 
solvent to remove oil. They are then extract^ with alcohol. 
The alcohol on evaporation leaves behind a residue 
composed chiefly of lecithin, albumin, and sugar. If 
this residue be taken up with 60—80 per cent, alcohol, 
the lecithin can be precipitated by the addition of mineral 
salts, and purified by known methods.—F. Shdn. 

I'aftaric acid and tartrates from grape residues and the 
like; Extraction of —P. P. Carles. Fr. Pat. 
365,034. April 9,1906. 

Products such as marcs, tartars, vinasses, &c., are treated 
with dilute sulphuric acid, so as to obtain a solution of 
tartaric acid. If this solution be saturated with potassium 
carbonate, potassium bitartrate is precipitated in a 
crystalline form.—F. Sudn. 

MonoalkylanUines; Production of acidyl deriv^tves of 

tri- and polyJudogenated - [for use in making cMu- 

loid\. Badisohe Anilin und Soda Fabrik. Fr. Pat. 
866,297, April 14, 1900. Under Int. Conv., July 22, 
1905. 

axB Eng. Pat. 8077 of 1906; this J., 1906, 608.—T. F. B. 


XXL—PHOTOGRAPHIC HATERIAIS AND 
PROCESSES. 

{Continued from page 910.) 

EyoLiSH Patknt. 

Printing from a surface in rtdief ; Method of —. A. O.. 

Bloxam, London. From Neue Photographische Oes... 

A.-Q., StegUtz, Germany. Eng. Pat. 990. Jan. 13,11K)6. 
Thx process consists, in general, in applying a suitable- 
printing medium to a surface in relief, of which the parts- 
in relief and those not in relief have a different effect on 
the medium, and then imprinting the medium on a suitable 
surface. The relief surface may, for instance, be composed, 
of gelatin on a glass support; if this is flooded with an 
ethereal solution of hyMOgen j»roxide, the gelatin will 
absorb the peroxide in proportion to its mass, so that,, 
when the peroxide has evaporated from the glass, the 
picture can be printed on a surface of gelatin paper or a 
similar surface, and developwl in the known manner. 
Or i^ain. the support may be prepared by treating gelat^- 
coated paper with potassium nermanganate solution, 
(manganese dioxide l^ng thus formed), and the relief 
may consist of bichromated gelatin, in which case thO' 
hyuogen peroxide would be unaffected by the portions 
of the picture in relief, but would be decomposed by the 
catalytic action of the support.—T. F. B. 

Unitbd Statm Patxnt. 

Odout photography. W. C, South, Benryn, Pa. 

^Pat. 8SS7,188, July 31, 1906. 

A stntABUB paper is coated with an emnlmoa of 
an ^ne (s.g., S*k gtue) ooBteioiag » nd dyaataS.. 

fcnwUohanMrlaUiMsonHBended. It 1, wslitjy hmaasdi 
by mt*~* of idam uid aouttiwa by traataiMit. 







ou xm~s3wu)cma» oc. Kxm^^mmvEmL csmumm: wn 


with •« ailudi bichnnsste Mdotira. An imam !■ printed 
call thii pnM from • ne|ntiT« tekm throogn n initeble 
seroen, and thia imam ia coated with a traniparont 
BoiuitiTe coating, which tccciTM a blue imago of the same 
object.—T. S'. B. 

Feisoh Patshts. 

Caiatypt pieteres; Process of prodxicing -, oa prepared 

surfaus, and stable positive papers, plates, and films 
therelor. Neue Pbotographische Oes., A.-0. Pr. Pat. 
364,621, March 27, 1800. Under Int. Conv., March 31, 
1905. • 

Fafess or films for recciring immessiona from negatives 
which have been treated with hvdrogen peroxide, are 
prepared by means of substances which react with 
hydrogen peroxide, forming colonred products, either 
alone, or by the aid of some simple solution (e.g., ammonia). 
For example, papers developed merely by treatment 
with a dilute solution of ammonia may be prepared by 
impregnating paper coated with mlatin. with a 5 per cent, 
solution of a manganous salt. Papers which require no 
subsequent development may be produced by impreg¬ 
nating gelatin-coated paper with cobalt salts, e.g., with a 
10 per cent, solution of the acetate. This process can also 
be applied to the catalytic preparation of prints similar 
to “ carbon ” prints, by incorporating a suitable pigment 
with the gelatin coating of the paper.—T. F. 11. 

Photographs in colour '; Process for preparing -, by 

superimwsing the various coloured monochrome images, 
producca on detachable layers of silver emulsion. Chem. 
Fabr. auf action, vorm. E. Schering. t'r. Pat. 306,314, 
April 14, 1900. 

Each of the monochrome positives, except that which is 
first applied to the permanent support, is printed on a 
layer of silver emulsion, detachably mounted on a thin 
sheet of mica, celluloid, &c., which renders superposition 
in register easy, owing to the transparency of the temporary 
support.—T. F.’B. 

XXIL—EXPLOSIVES, BIATCHE8. &e. 

(Continued from page 911.) 

Phosphorus in presence of large quantities of phosphorus 
sesqvisulphide ; Detection of small quantities of white 
-. L. Aronstein. XXIII., page 966. 

Enolish Patents. 

Powders; Smokeless -. A. T. Cocking and Kynoch, 

Ltd., Birmingham. Eng. Pat. 21,779, Oct 26, 1908. 
The invention consists in the production of a “ bulk " 
powder by forming the nitrooellnlose into grains, and 
causing the grains to revolve over each other, at the same 
time toorougbly wetting them with a liquid which will act 
as a solvent tor a portion only of the nitrocellulose. About 
120 lb. of a mixture of benzene and alcohol are added to 
100 lb. of dry nitrocellulose grains, and the digesting of 
the revolving grains is continued for a length of time 
depending on the degree of density required. The grains 
are then poured into 260 lb. of water at a temperature 
of about 85° 0., and the mass quickly agitated to replace 
the solvent and stop gelatinisation. An increase in the 
temperature of the water produces a decrease in the 
density of the grain.—0. W. McD. 

Explosives. Q. Beschke, Hamburg, Germany. Eng. 
Pat. 26,781, Deo. 11, 1905. 

See Ft. Fat. 360,340 of 1906; this J., 1906,498.—T. F. B. 

Explosives ; Manufatiure of safety -. B. Q. Beschke, 

Hamburg. Eng. Pat. 12,716, May 31, 1906. 

The invention consists in the addition of fennel, with or 
without wood pulp, to ex{fiosives of the ammonium nitrate 
class TfaefoUowii^areBxampies:—(a), Ammoninmnitrate 
foil'd per oent.), potassium nitrate (10), fennel (14*4), 
dlniteMsasens (1), and eopper^ oxalato (5 per cent.). 
1 ^), AteWMEPtn tfi^nte (94'3 mt sent.), luaM (3), and 
w^ ptdp ( 3-7 par eent,>/-d2. W: MoO. 


UEmo Statsi Faxpinr. ... . 

;t'.'' 

eSyeerin nitrates; Manstfadure of - -. A. IfiludaiCEalb- 

Kastiop, Germany. U.S. Pat 830,009, Sept. 11,190& - 
See Ft. Pat 348,078 of 1904; this J., 1905, 686—T.F.B» 

Fsbnoh Patents. 

Explosive. B. Imperiali. Fr. Pat 364,948, Feb. 22,1906.. 
See Eng. Pat 14,646 of 1906 •, this J., 1906,1084.—T.F.B. 

Nitro^ycerin explosives of law freezing point; Uethot" 

of manufacture of -. C. Qaasen. Fr. Pat 364,803, 

March 31, 1906. 

OnyeSBOL is converted by heating at ordinary ptessuie" 
into diglycerol. This body is then nitrated and us^ 
as an explosive either alone or admixed with trinliio- 
glycerol. It is said that the presence of 26 per cent, of this 
o^y reduces the freezing point of nitroglycerin explosives 
to - 18° C.—G. W. McD. 

Powder; Manufacture of a smokeless cannon -.. 

G. Kobrecht Fr. Pat 364,973, April 6, 1906. 
Veobtablb fibre is immersed for a period of twelve hours 
in a mixture of three volumes of sulphuric acid and one 
volume of nitric acid, at a temperature of 26° C. It is then 
removed, and allowed to stand for a further period of 
two hours. The nitrocellulose is then, after wash^ in, 
water, dissolved in acetone or sulphuric acid, re-precini- 
tated by the addition of water, and formed into pow^ • 
in the ordinary manner.—G. W. McD. 

Nitrocellulose; Apparatus and method for the manufacture ■ 

of -. J. M. and W. T. Thomson, EnglaniL «. Pat. 

364,981, April 6, 1906. 

Thb apparatus consists of two vessels placed side by side,. 
fumishra with false bottoms, and joined togetheo' at‘thtir - 
lowest points by a pirn provided with a stop-cock. EAch, 
vessel has also a tap for the purpose of emptying. They 
are used alternately for the nitrating process as follows;; 
One of the vessels is p^tly filled with nitrating acid, s^ 
the cellulose immersed in the usual manner. A thin layer 
of dilute sulphuric acid is run over the surface of the 
nitrating acid to prevent fuming. V^en nitration is 
complete, water is slowly and carefidly run into too 
nitrating vessel, so as to flow over the surface witoont 
mixing. The stop-cook between the two vessels is then 
opened sufficiently to allow the nitrating acid to pass into 
the empty vessel at the same rate as toe water nows into 
the other. The whole of the acid contained in the vessM 
first used is thus displaced by water into the adjoiningone,. 
where it is revivified and used for a further prooces odV 
nitration, after which it is returned by water displaoement.- 
to the vessel first used, which has then been emptied cAi' 
its charge of nitrooellulose. (See also Eng. Pat 8278 oL 
1903: this J., 1904, 660.)—G. W. MoD. 

Explosives ia mines.- Process for destroying the noxious■- 

f asts resuUing from the use of ——. H.' Walktt. 

V. Pat 364,969, April 6, 1906, Under Int Conv, 
Nov. 21, 1906. 

Sbb Eng. Pat 24,002 of 1905; this J., 1906, 609.—T.F.B.... 


XXm.—AHALYTIOAL CHEMUTBY., 

(Continued from page 913.) 

APPA&ATVa, dst. 

EnOUSB PATBine. ' 

Oas oalorimetsr. 3. W. B. Stokes, Sbettlehm, Lanark,.. 
N.B., assi-D. Stewart and Ca. (1902), Ltd., Glasgow. 
Eng. Dat 21,872, Got 27, 1906. 

The instrument cousifte of a oylindrioal east-iren vwsMs] 
which may be filled to uiy desited depto with meroniy hy 
rateing oc lowering a menury W Ee r v uit onmnaniegtiAf- 
.Edto 'toe fseecl -by means of OsElbia titofog, tos 
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ihown on » mugo flw which moy be cloaed by oookB. 
rwo »top-cook8 at the top of the Toeeel aerro for eupjdying 
^ and air reapeotiTely, and a third one oommunioatea 
irith a preamire gauge. At the upper end of the veeael 
here ia providod a deriee for elecirioolly igniting the 
shargea, which may oonaiat of a aparfcing plug of the kind 
lauaOly fitted to email internal oombuation motors, and 
nay be operated by a high tension ooil. A water jacket 
nay be provided in order to maintain the vessel at a gtvm 
temperature. In operation, the vessel is filled with 
nercuiy, the gas coca which is connected with the source 
af gas iis opened, and a certain volume of gas drawn in by 
lowering the mercury reservoir ; the gas cock ia then 
aloeed, the air cock opened, and the requisite quantity 
of air drawn in. The air cock ia then closed,^ the stop- 
Bock controlling ingress to the pressure gauge is opened, 
and if any initial pressure of the explosive mixture be 
desired, the mercury reservoir is raised to a corresponding 
height. Subsequently the cocks on pressure gauge and 
level gauge are closed, end the charge is electrically fired. 
From the pressure then recorded with the proportions, 
volume, temperature, and initial pressure as factors 
(which may be made constants), the calorific value of the 
gas can be easily calculated.—B. L. 

Fire damp {melhant) or other light gae or gases in mines or 
other paces ; AvpartUus for detecting the. presence and 

vciiime ol - J- MoCkiteheon, Edinburgh. Eng. Pat. 

24,900, Dee. 1. 1905. 

Thb apparatus oompriaes a U-shaped tube, _ the right 
limb of which is connected at the bottom with a third 
vertical tube, the connecting tulw being provided with 
a stop-cock. The latter tube has an enlargement above 
the level of the U-tube, and, above this, is connected to an 
india-rubber ball provided with a tap or valve. In the 
left limb of the U-tube is a float connected above with a 
rod of aluminium, the rod terminating in a metal disc 
coated with platinum foil. This disc is directly opposite 
the spring terminal of a wire which is connected to one 
pole of an electric battery, and also to a scale on which 
the percentage of fire damp ia indicated; the rod of the 
float carries a small platinum wire dipping into a cup of 
mercury connected with the other pole of the batteiy. 
An electric bell or other alarm simal is included in the 
■eleotrio circuit. A mobile liquid, preferably “ axine ’ 
(pittsJBn or other mineral oil treated with a vegetable 
colouring matter), is introduced into the U-tube and 
the other vertical tube, then the stop-cock between the 
latter and the U-tube is closed, and the india-rubber 
ball is compressed to expel air through the valve provided, 
which valve is then closed. On now opening the tap 
between the U-fube and the other tube, the liquid in 
the U-fubeis drawn partly into the latter by the vacuum 
in the india-rubber ball, the float in the U-tube descends, 
peH toe ^ectric circuit is broken. The right limb of the 
U-tnbe carries at the top a vessel of unglazed earthenware, 
provided with a tap. If fire damp or other light gM 
be present, then, owing to endosmose action, the liquid 
in the U-fube is forced down in the right limb, and up 
in the left limb, the float rises, the electrical circuit is 
. closed, and the bell rings.—A. 8. 

Oas analysis; Apparatus for -. W. H. Si^eau, 

and Brady and Martin, Ltd., Newcastle-on-Tyne. 
Eng. Pat. 12,225, May 26, 190«. 

Tax apparatus comprises a water-jacketed measuring 
vessel, an absorption-pipette, a combustion-pipette, and 
an aspirator, with the requisite connections. A three-way 
-cook with the handle distinctly marked at one end so m 
to indicate which wav communication has been made is 
specially claimed, llie gas to be examined is measured, 
the carbon dioxide absorbed in the absorption-pipette, the 
residue measured, then teanaferred to the combustion- 
pipette, wherein any oUrbon monoxide and hydrogen 
prmnt are burnt by moons of an electrio current passed 
through a platinum sjwal. The residue U again measured 
is order to aaoertoin the coateaetion due to combustion, 
and the oarbon dkwide formed is estimated by abaorptiMj. 
. oisim te alsn made for toe amflkmtian of toe apparatus, in 


ocnjimotion wiMi snitaUe pyrometrio or thenaemstrio 
applianoes, for toe purpose (n detomining toe effioienoy 
of a boiler or fumaoe.—A. S. 


Uhiibd Statbs Patbstt. 

Gaseous mixtures i Testing -. F. Haber, Karlsruhe, 

Aasimor to Carl Zeiss, Jena, Germmry. O.S. Pat. 
830,226, Sept. 4, 1906. 

Sbb Fr. Pat. 366,888 of 1906; this J., 1906, 326.—T. F. B. 


INORGANIC—QUALITATIVE. 

Nitric add ,- Tteo new colour reactions of -. C. 

Reichard. ChBm.-Zeit., 1906, 80, 790—791. 

A SMALL volume of the solution containing a nitrate is 
evaporated to dryness, and a small quantity of arbutin 
and B drop of concentrated suiphuric acid added, when 
an intense yellow coloration is produced. 

A more delicate reaction consists in moistening a small 
quantity of berberine hydrochloride with the solution 
containing nitrate, and adding one drop of concentrated 
sulphuric acid; a deep rMdish-brown coloration is 
produced. If hydrochloric acid be used in place of 
sulphuric acid, the coloration appears only on warmii^. 

INORGANIC—QUANTITATIVE. 

Iron awl manganese ; Reparation of - from nickel 

and cobalt by treatment of their sulphides with dilute 
acids. W. Funk. Z. anal. Chem., 1908, 46, 662—670. 
Thb author finds that treatment of their sulphides with 
dilute acids does not afford a quantitative method for 
the separation of iron from nickel and cobalt, oven when 
formic acid is used instead of hydrochloric acid. It 
may be used, however, to separate manganese from nickel 
and cobalt. For this purpose the sulphiiles of the three 
metals arc treated in the cold with JV/1 formic acid in 
such excess that the solution finally contains from 0-6 to 
1-6 per cent, of free formic acid. After saturating the 
liquid with hydrogen sulphide, the manganese solution 
is filtered from the insoluble sulphides of cobalt and nickel, 
which are washed with a solution of hydrogen sulphide. 
In the filtrate all the sulphides are again precipitated and 
treated as above in order to recover the small quantity 
of nickel and cobalt dissolved by the formic acid.—A. G. L. 

Cement; Influence of the sulphur dioxide contained in 
illuminating gas on the determination of the lass on 

ignition of -. L. von Szathmdry. Z. anal. Chem., 

1906, 46, 600 —604. 

Thb author determines the loss on ignition of cement by 
heating in a platinum crucible over the blow-pitie, and 
finds it impossible to obtain constant results in this way 
unless the products of combustion of the gas are prevented 
from entering the crucible (by means of an asbestos shield), 
as the cement takes up sulphuric anhydride from the 
gases. Direct experiments have shown that it is reidly 
sulphuric anhydride, and not carbon dioxide, which is 
absorbed, and also that, of the constituents of the cement, 
neither alumina nor magnesia, but only lime, takes any 
part in the reaction.—A. G. L. 

Carbon dioxide and carbon («» steel ]; Determination 

of -. J. Macfarlane and A. W. Gregory. Chem. 

News, 1908, 04, 133—134. 

For the determination of small quantities of oarbon dioxide 
evolved by the combustion of steel, Ac., the authors have 
devised the combined absorption and filtering apparatus 
shown (see figure). The base of the funnel. A, is fugged 
with a filtering layer of glass-wool covered with asbestos 
or paper pulp. When the apparatus has been freed from 
carbon dioxide, a measured volume of standard baryta 
solutlin is introduced at B, and is caused to rise into the 
stfiral, C, and cup, D, by the passage of a current of air. 
The gases of oombuBtlon, entning at B, are then psweed 
through, and the oarbon dioxide is absorbed in toe vessel, 
A, aM in the spirM, C f the Uqnid 'ln the oop^ @, should 
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TsaMbi aiewi LiuUyt tbs rt«m of tbe Iniind, A, i» iweped 
•od the s^ptntue i« vaehad with bmling water nnfu bee 
from banum hydroxide. tOie oubou dioxide oeo be 
determined either directly by titration of the barium 
oarbonate, or indireotiy by pieoipitatiag the barium as 
sulphate, 

tiarger quantities of carbon dioxide can be absorbed 
by an ammoniacal solution of barium chloride contained 
in ordinarv flasks. The barium carbonate is precipitated 
only on boiling. When cold, the precipitate can be 



filtered and washed in the open air. without fear of further 
{nredpitation of barium earhonate by the carbon dioxide 
of the air.—J. F. B. 


Photphonm in pretence of large quantUiei of phosphorus 
sesyutsufphtde ; Detection of imall qnantitiee of white 

-. L. Aronstein. Chem. Weekblad, 1906, 8, 283— 

287. Chem. Oentr., 1908, 1, 1906. 

By means of a T-tube dry hydrogen which has been 
previouslv washed with potassium permanganate solution 
and sulphuric acid, or dry carbon dioxide washed with 
water and sulphuric acid, is mixed with a small proportion 
of air, and led over the phosphorus sesquisuiphide. If 
white phosphorus be present, phosphorescence is produced. 
The pnospnorescence disappears if the proportion of air 
be increased, and reappears if the supply of air be again 
diminished. Pure phosphorus sesquisuiphide, under these 
conditions, produces phosphorescence only at temperatures 
above 80° C. It is stated that 0-2 per cent, of white 
phosphorus can be detected in this manner, provided the 
abaolnte weight is not lass than 0-04 mgrm. ji the 
materid under examination contain oil of turpentine, 
aloohah or other volatile ..auhatanaa. phosphorascsnce 
appears oitiy after the current of (as hu Men pasaiiu for 
sevenal ainatas,—<A. S. 


Photpkgntc •» ^asswe of large pwptitlws of pkosfhonts 
sssftttsufpWe; JOeteotion of moB gno mke e o/ 

uMe -. L. Aronst^. Ch^ Weekblad, IfiOO, 

8 , 493 — 199 . 

Tk> author states tiut the lead aoetate rastitod reeant- 
mended by Van Bijk (this J., 1906, 869) is not suitl^ 
for the detection of white phosphorus in presenoa of 
phosphorus sesquisuiphide. Phosphorus is attaeked by 
boiling lead aoetate solution, a blaek precipitate bsing 
produced even if air be carefully excluded, Hocnorer, 
when phosphorus sesquisuiphide is boiled with aioess 
of lead aoetate solution, phusphoresoenoe is produosd it 
air be allowed to enter the condenser. The method also 
recommended by Van Kijk, in which the residue left ititM 
extracting with carbon bisulphide is rubbed in the dark, 
was only capable of deteoting the presenoe of I*! per 
cent, of phosphorus in phosphorus sesquisuiphide in the 
author’s hands. Keference is made to the method 
previously described by the author (see preceding abstract). 

—A. 8. 

OROANIC—QUALITATIVE. 

Mineral acids tn pretence of organic acids [tn wine and 
vinegar]; New method for the detection of free ——. 
O. Carlatti. Boll, Chim. Farm., 1906, 46, 449—4S1, 
Chem. Contr., 1908, 2, 826. 

Tux Jorissen-Lindet reaction for the detection of fnrfura 
in alcohol is based on the formation of basic colouring 
matters from furfural and aromatic amines. The author 
finds that if aniline be used as the amine, the reaction takes 
place otOy in presence of organic acids, but not with aniline 
salts of mineral acids, or after addition of mineral acid 
to aniline salts of organic acids. This fact may be utilised 
for the detection of small quantities of ^ee mineral acids 
in wine and vinegar. Two solutions are employed; 
(a) 5 grms. of pure aniline and 20 grms. of oonoentrated 
acetic acid diluted to 100 c.o. with water; (6) 1 grm. 
of freshly-prepared furfural diluted to 100 c.o. with 06 per 
cent, alcohol. Fifty c.c. of the wine (or vinegar),rpre¬ 
viously decolorised by means of animal chareoal, ate 
treated with 28 c.o. of 96 per cent, alcohol, and 10 o.o. of 
the mixture are treated with five drops of solution, (a), 
shaken, and mixed with five drops of the furfural solution. 
If free mineral acid be present (even to the extent of 1 per 
1000) in the wine, the liquid retains unaltered its fault 
greenish tint, but if mineral acids be absent, there is pro- 
diicod almost immediately a distinct pink coloration, 
which attains its greatest intensity in half an hour.—A, S. 

Methyl alcohol ; Detection of -. H. Scudder and 

R. B. Riggs. J. Amer. Chem. Soc., 1906, 88, 1202— 
1204. 

Lkaoh and Lythgoe (this J., 1906, 943) recommend, as a 
confirmatory test for methyl alcohol, oxidation through 
the medium of a hot copper spiral, and testing for formiti- 
dehydo by means of milk and hydroohbrio acid containing 
ferric chloride. The authors show that a great number 
organic compounds yield, by this treatment, suffioieut 
formaldehyde to give the reaction, and that therefore the 
test cannot be depended upon to detect methyl aloohah 

—3. T. D, 


OROANIC—QVANTITATl VE. 

Btnscnc; Determination of carbon bieulphide and total 

etdphvr tn commercial -. R; 8. JobMOn. J, Amer. 

Chem. Soc., 1908, 88, 1209—1220. 

Carbon bimUphide .—To 76 c.c. of the beneeno oontalaed 
in a 250 o.o. stoppered flask, alcoholic solution of potassium 
hydroxide is added (about 1 c.o. of the saturated solution 
for each 0-1 grm. of bisulphide expected) and agitatad 
for 15—20 minutes. Water is added to dissolve th* 
xanthate farmed, and after shaking, the mixture is traw 
ferred to a separating tunnel, and the zantiiate drawn oS. 
The extraction with potaeainm hydroxide m repeated, 
using about three-quarters of the original amount, and, 
if neeassary, gone tiirough a third time. The extreet* 
washmgs are made up to 600 o.o. An aliquot pmtion of 
the iolutkm is eoidined with “ wsU-diluted ” aoetic aeid 
in not toe gnat exoaei^ end pie^pitoled eeW.ts^ 19 fier 
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cent, copper tulphate •olnti<»i, adding the aolution in 
Blight excess, am steing {reqaentlv during hours. 
The precipitate is filtered off, washed, dried, ana igni^ 
in a porcelain omoihle. Numerous experiments with 
Tarying amounts of carbon bisulphide, varying excess 
of copper sulphate, and varying intervals of time oetween 
filtration and precipitation, showed that the ratio of cupric 
oxide obtained, to carbon bisulphide present, varied from 
l'50d to 1*826; for general practice the working factor 
of 1*76 is adopted ^ the autnor. 

Total wlphur. —'fhe principle of the method is the 
combustion of the benzene (5 grms.) in a stream of oxygen. 
The apparatus used is shown in the figure. 


two hours lor the reaction between the iodine and tannin 
before titrating the excess of iodine. One grm. of iodine 
has been found to react with M37 grme. of pure drv tannlo 
acid. Gallic acid behaves similarly, 1 of iodine 
reacting with 0*467 grm. of this substance. Both tannin 
and gulio acid may be determined in the same materiil 
by treating the extract with standard iodine solfition 
before and after getting rid of the tannin with hide-powder, 
the difference between the two titration results beiim oalou- 
lated as tannin and the second os gallic acid. The end 
of the titration, using starch indioatOT, may be seen quite 
easily even with the highly coloured tanning liquor 
obtained from cuteb.—F. Sodn. 



The sample is contained in the flask. Pure dry oxygen 
is psBsed tMOUgh the combustion chamber from top to 
bottom, and passes out through two wash-bottles con¬ 
taining jointly 26 grms. of crystallised sodium carbonate 
dissolved in 110 c.c. of water, to which has been added 
more than enough bromine water (say 10 c.c.) to oxidise any 
possible amount of sulphurous noid. The little pilot 
flame, T, of pure hydrown is lighted and adjusted in 
position j the flask is filled with pure hydrogen from 
another supply, then connected to the ^-tubo, and 
the stream of hydrogen continued. The benzene vapour 
and hydrogen Ignite at P, and pure dry air is then sent by 
A through the slightly luminous. 

The flame is kept about an inch in length, and the flask 
wsxmed, if necessary, till the whole of the benzene is 
burnt. Thii should take about three hours, and the end 
of the operation is readily seen by the vanishing of the 
luminosity of the flame. The stop-cock, S, is then closed, 
the pilot-flame extinguished, the oxygen shut off, and air 
sent thcou^, first by A, and then from the top, till all 
traces of ^ products of combustion have been washed 
through the absorbing Uquld. The sulphur In this liquid 
is then determined gravlmetrioally.—J. T. D. 


STannia i Determination ^ —* 
Boadet, BuB. Soo. Ohim. 


— m tanning fnateriale 
1906, 85, 760—762. 


Xm ^ wtimatkA of tsaiun hy means of standard iodine 
«iidi thiosiAihats (Jeaa*s it is necessary to allow 


Sugar cane and bagaeee; Direct determination of sugar 

in -. H. Pellet. Sixth Int. Congr. Appl. Chem., 

Home, 1906: Z. Ver. deut. Zuokerind., 1906, 838—840. 

The author considers that the method of aloohoHo digestion 
for the estimation of sugar in sugar cane and bagasse 
should be abandoned, and that tiie aqueous digestion 
method should be used instead. He also oonsideis that 
the single digestion of 20—30 »ms. of the ground material 
with 300—600 c.c. of water does not give a trustworthy 
result. Owing to the non-homogeneity of the material, 
60 grms. should always be taken for analysis, and the 
sample should be subjected to several successive extrac¬ 
tions with boiling water, since one extraction does not 
suffice to remove all the sugar flrom the material. The 
author recommends Zamaron’a apparatus for extraction. 
For practical purposes a modification of the single extrac¬ 
tion process may suffice: 50 grms. of the material ore 
extracted with boiling water, the solution is decanted 
off, and the residual bag^ne expressed in an ordinary 
screw-press, the exmessod iuioo lioing added to the 
decanted solution. The author also recommends the 
estimation of the sugar in the expressed juice alone for 
the purpose of ^tting an idea of the amount of sugar 
lost in the workmg operations.—L. K. 

Polarimetric sugar analysis; ClarifMixon with dry 
basic lead aedtUe in —. W. Home. Sixth Int. 
Congr. Appl. Chem., Borne, 1966; Z. Ver. deut. 
Zuokerind., 1906, 826—827. 

Acooedino to results published by Watts and Tempany, 
the ordinary polarisation method in the case of Muscovado 
and partly refined products gave results which on the 
average were 0*3 per cent, too high, the error being due 
to the volume occupied by the lead precipitate. Cto the 
contrary, by the use of dry basic lead acetate (according 
to Horne's clarification method), the results obtained 
were only 0*04 per cent, too high. H. and L. Pellet have 
objected to the latter method on the ground that the 
lead precipitate absorbs sugar, and thereby compensates 
the error introduced in the ordinary clarification method. 
(^ tins J., 1906, 823.) The autnor has examined this 
statement, and concludes that the lead precipitate does 
not absorb sugar. 62*096 grms. of dry granulated sugar 
were dissolved, and the solution made up to 2<X) c.o. Of 
this solution 50 c.c. were made up to 100 c.c., and polarised, 
the reading being 49*725. Another 50 c.c. of the solution 
were placed in a 100 c.c. flask, treated with 10 o.o. of an 
optically inactive organic solution of an earlier lead 
precipitate, and then with 2 c.c. of basic lead acetate 
solution, and finally made w to volume with water. The 
filtrate polarised 49*80. The calculated value (allowing 
for the volume of the lead precipitate) was 49*765. Hence 
the value obtained was higher than the calculated one, 
instead of lower as it should have been if the precipitate 
had absorbed sugar. In a second experiment four times 
the amount of organic solution, ».e., 40 o.o., was used, 
together with 8 o.o. of lead solution. The original solution 
polarised 49*783, whilst after treatment it polarised 49*916, 
the calculated value being 49*908, thus lowing that no 
sugar had been absorbed by the precipitate, in another 
experiment 1 grm. of dry powdered lead pred^tate 
was shaken for 15 minutes with 60 o.c. of a normiu pore 
sugar Bolutiem; the polarisation reading waa practically 
I uiudterad by this treatment. In oonolusion tne author 
I shows that the very ailghtiy hig^ tesoHs obtahied hX ^ 
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mfl^fcod <rf oliirifloAtioxi with dry batio lead acetate are 
due In part to ^ presence df insoiable matter in the raw 
angar.—li B. » 

SueroH! Polarmttric ditermiruUion d — IL F. 

Watts and H. A. Tempany. West. Ind. Bull., 1908, 

7. 132-140. 

In continuation of prerious work (see this J., 1905. 817) 
OU the changes of the speeifio rotatory power of cane 
eugar solutions with changes temperature, the authors 
have made further determinations in the following 
manner: A standard solution of pure cane sugar was 
made, and its rotation was observed at two extreme 
temperatures (about 18^ and 33^ C.), care being taken 
that the tem^rature of the instrument and of the whole 
room in which the observations were made should follow 
olosely the same variations as the temperature of the 
augar solution. Having thus determined the total 
-difference of rotation of the same sugar solution at two 
diffeient temperatures, the following corrections were 
subtracted from it: (a) the expansion of the sugar 
solution; (6) the variation due to the change of the 
speeiHo rotation of the quarta wedge of the instrument 
Mtweon the same limits of temperature; (c) the expansion 
<yi the polarimeter tube. The residual difference between 
the sum of these oorreotions and the total variation in the 
rotation of the sugar solution is expressed as the influenoe 
of the change of tem^rature on the specific rotatory 
power of the sugar. In this manner ol working, auy 
-errors due to the making up of the solution and to the 
presence of impurities are eliminated. From their results, 
which agree well with observations made by Wiley and 
by Schonrock, the authors dedu^ the following rule:— 
'** Polarise at the temperature at which the solution is 
•prepared, and correct for temperature by the formula: 
lartsation + (0*00031 t) N, whore t is the difference 
tween the temperature of observation and that at 
which the inslrument was standardised, and N is the 
Ventxke scale reading.”—J. F. B. 

Maple eyritp and mapde sugar ; Determination of “ lead 

number ” in -. A. L. Winton and J. L. Kreider. 

J. Amer. Chem. Soo., 1908, 28. 1204—1209. 

1k8TXai> of moasunng tlie volume of the precipitate 
produced by adding basic lead acetate to maple products 
(see Hortvet, this J., 1904, 1241), the authors determine 
the amount of lead in the precipitate. Twenty-five grms. 
-of the material (20*048 grms. if sugars are to be determined 
polariscopically in the same portion) are weighed into a 
100 c.o. nask, 25 c.c. of standard solution of basic lead 
acetate added, the liquid made up to the mark, shaken, 
allowed to stand for an hour, and filtered through a dry 
filter. Ten c c. of the filtrate are taken, diluted to 60 c.o., 
and precipitated with sulphuric acid and 100 c.o. of 95 per 
-oent. alcohol. The precipitate is allowed to stand over 
night, filtered in a Uooon orucible, washed with 95 per 
oent. alcohol, dried, iraited at a low red heat for three 
minutes, and weighed. The lead in this precipitate, 
subtracted from the amount in 2*5 c.o. of the standard 
solution and divided by 2*6, gives the “ lead number.” 
Tim standard lead solution is made by boiling for half 
an hour 430 grins, of lead acetate and 130 grms. of litharge 
with a litre water, allowing to cool and settle, decanting 
the clear liquid, and diluting to sp. gr. 1'26. 

The method gave, on 15 samples of authentic maple 
syrup (total solids 64 to 68*6 per oent.) and maple sugar 
(M'6 to 99*2 per cent.) of various qualities, lead numbera 
•of 1*19 to 1*77 for the syrups, ana 1*83 to 2*48 for the 
sugars, whilst 12 adulterated syrups on the market gave 
lead numbers of 0*02 to 0*92.-^. T. D. 

ColeMcine ; Determination of ——. A. Fanohaud. 

Schweiz. Wooh. Chem. Pharm., 1908, 44, 563—564. 

1*6 OEMS, of coarsely powdered seeds are maceeated for 
AO minutes with 150 grms. of chloroform, with agitation. 
.Six 0 . 0 . a 10 per oent soiuti<m of ammonia are then 
.addad, with further thorough agitation for another 
AO ndnutee. 100 gnxw. nf tiie ehlor^rm extract are then 
Altered into a uStd Brteofmeyer ffask* and distilled to 


perfect dryness. The residue is taken up in I, grm* ^ 
OT ohloroform, to vhioh 2 grms. of dry ether are added, 
followed by 30 grmSi of dry light petroleum sxfirit The 
predpitate is ooaeoted on a small mter, washed with light 
petroleum spirit, well drained, and dissolved, and washed 
back into the empty fiaak by means of warm ohloroform, 
the filter being thoroughly extracted with the same solveai. 
The chloroform is again distilled off, and the dry residue, 
dissolved in 15 drops of chloroform, is again precipitated, 
as before, with the same quantity of absolute ether and dry 
light petroleum spirit. The precipitated oolohioine is 
oolleetra on a smaU tared filter. Any alkaloid adherixm 
to the fiask is dissolved in five drops of chloroform, and 
precipitated vrith 1 grzn. of absolute ether and 10 grms. 
of dry light petroleum spirit, and transferred to the rest 
on the filter. The fiask and filter contents are then washed 
with a little petroleum spirit, the filter is drained, dried 
until constant in weight, and weighed. The weight 
obtained + 0*0022 arm. x 10 gives the percentage o! 
colchicine in the seeds.—J. O. B. 

Methyl alcohol; Deleetion and determination of - - [«a 

presence of ethyl alcohol]. K. Voiaenot. Bull. Soc. 
Chim., 1908, 36, 748—760. 

This is an application of a colour reaction of formaldehyde 
already described (this J., 1906. 1326) to the detection 
and estimation of small quantities of methyl alcohol, 
more particularly in samples of ethyl alcohol. Such a 
volume of the alcohol is taken as corresponds to 10 c.o. 
of absolute alcohol. It is diluted to 50 o.o., and 5 ffrms. 
of powdered potassium bichromate and 30 o.o. of sulphuric 
acid (one to five by weight) are added. The mixture is 
shaken until the bichromate is dissolved, and left for one 
hour at the ordinary temperature. In this process 
xnethylal is p.-oduced which readily decomposes to give 
formaldehyde. The mixture is then distilled veiy slowly 
so as to obtain about 30 o.c. of distillate in the hour. 
This contains the whole of the acetaldehyde produced, 
and is rejected. The next 20 o.o. contains all the mothyial, 
and is used for the colour test. To 4 o.o. of this distillate 
are added 1 o.c. of a solution of albumin and 15 o.c. of 
hydrochloric acid containing nitrous acid. The albumin 
solution is prepared by vigorously beatinj^ the white of an 
egg with one-fifth of its volume of distilled water, axid 
straining, the clear liquid thus obtfdned containing about 
10 per cent, of albumin. The nitrous acid solution 
is made by adding 0*1 o.o. of a 3*6 per oent. solution of 
potassium nitrite to 260 c.o. of pure concentrated hydro« 
chloric acid. After shaking to dissolve the coagulated 
albumin, the tube is placed in, a water-bath at ^ 0. 
If methylal is present, t.e., if the alcohol contained wood 
spirit, a violet coloration results immediately or in a few 
minutes, the maximum colour being developed in 16 
minutes. A blank experiment should be carried out 
under precisely similar conditions, using pure alophi^ 
and if standard tints ore prepared by a^ng known 
quantities of methyl alcohol, the reaction may he made 
quantitative. The standards remain unaltered for some 
weeks. One part of methyl alcohol in 20,000 parts of 
ethyl alcohol may bo detected, the above dictions 
being most suitable where the proportions lie between 
one in 10 and one in 1000. If the proportion is found 
to be greater than one in 50, it is advisable to dilute the 
distillate for quantitative purposes. 

As before described ^loc. some other aldehydes 
and aldekydic phenols give a similar colour by the aoove 
treatment, but whereas that with formsldehyae is at once 
discharged by such reducing agents as sulphurottad 
hydrogen or sulphur dioxide, a largo excess of these 
reagents and heating is required to destroy the oedonr 
produced by other aldehydes. The reaction is therefore 
oharaoteristio of methyl alcohol and formaldehyde. 

—F.Sodn, 
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lemisifl and manufactarers of ohomioal produoti. ftof. 
handler presided, and man^ wdft*ltnown Americas 
ere among the gueete. Dr. Nichols presented to Sir 
William Perkin the first cost of a gold medal to be knoum 
I the Perldn medal and to be awarood eaeh year to some 
merican chemist who has distinguished himself in the 
»ld of research. imotW gift to Sir W. Perkin was a 
Iver service as a personal tribute from the ohcmisto and 
lanufaoturers who were present. 


ii esaentiaUy a treatise on “ Inorgaoio SSethns^^f 
Preparation for Students.** as defined bT the author hilB* 

wit. The text it'mibdivided md olwnflwl w loUowti— 

I. OenerM Methods end Prepxretloos. II. Salts. DI. 
Halogens and Halogen Oompounda. IV. MetalUo Oildw. 
V. Acids. VI. Preparations of HetsJs and MetaUdds. 
VII' ^|^p»oial Preparations. VIII. Tables, Melting Points, 
and SpOoifio Gravities, Approximate Temperatures, &o. 
IX. Preparation of some ^agents. 


New Books. 

IxPOB'r or THE International Committee on Analvses 
TO THE 6th International Congress or ArrLlEO 
Chemistey at Rome, 1900. By Prof. Dr. G. Llnoe. 
Verlag von Zuroher iind Furrer. Zurich. 1906. Price 
M. 10 or 12.60 fres. 

VO volume, containing 421 pages of subject matter, 
evoted to the following eubjects:—I. By-lrfiwa of the 
ntemational Sub-Committee on Analyses. II. Intro- 
nction and Report by the President (G. Li^e). Reports 
f the 11 Sub-Committees upon the various questions 
irosented. 

'oxiNBS AND Antitoxin Es. By Carl Oppenheimeb, 
M.D., Ph.D. Translated from the German by C. A. 
Mitchell, B.A. Chas. Griffin and Co., Ltd., Exeter 
Street, Strand, London. 1906. Price 7 b. 6d. net. 
ivo volume, containing 246 pages of subject matter, 
oUowed by alphabetical indexes of authors and subjects. 
?he text is subdivided as follows;— General Part.— 

!. Introduction, with definition of a “ Toxlne,” Ac. II. 
lehaviour of Toxines towards Antitoxines. III. Endo* 
oxines and Bacterial ProUiSna. Special Part. —I. The 
rue Toxines. II. Endotoxincs and other Bacterial 
’oisons. III. The Vegetable Toxines {Phyteioxinea.) 
;V. The Animal Toxines. (Zootuxinea.) 

Che Laboratory Book of Mineral Oil Testtno. By 
Jas. a. Hioks. With introduction by Sir Boverton 
Redwood. Chas. Griffin and Co.. Ltd., Exeter Street, 
Strand, London. 1906. Price 28. 6d. net. 
luALL 8vo volume, containing frontispiece (Abel Petro¬ 
leum Testing Apparatus), preface, 68 pages of subject 
matter, with 31 ilhistratioiis. Appendix, with thermo- 
luotrio tables, and the alphabetical index. The text is 
olaasiflSd as follows; I. Specific Gravity. II. Flashing 
Point. Ill. Viscosity. IV. Colour. V. Sundry Apparatus. 

Practioal Methods of Inoboanic Chemistry. By 
F. Mollwo Perkin, Ph.D., head of the Chemistry 
Department, Borough Polytechnic luatitutc, London. 
Arohihadd Constable and Co., Ltd., London. 1900. 
Price 2s. 6d. net. 

Small Svo volume, containing 162 pages of subject 
matter, with 27 illustrations, and the alphabetical index. 


The Extra Pharmaoopceia op Marttndale and Wmt- 
coTT. Revised by W. Harrison Martindalh, Ph-D.,. 
and W. Wynn Westcott, M.B.Lond., D.Ph. Twelfth 
Edition. H. K. Lewis, 136, Gower Street, London, 
W.C. 1906. Price 10a. 

Med. 24mo volume, containing 1076 ]TageB of subject 
matter, and including an alphabetical index and poso- 
logiosl table. The text is classified as followsI. New 
Chemicals. Drugs, and Modes of Treatment. II. Abbrevi¬ 
ations, Weights, and Measures, &c. III. Materia Medioa, 
Official and Non-official, alphabotioolly arranmid, also- 
Secondary List of Drugs. tV. Physiological Standard¬ 
isation, N*ote. V. Antitoxins, Vaccines, Antitoxic Serums. 
VI. Animal Organotherapy. VII. Mineral Waters: 
Nature, Chemical Constituents, Medicinal Usee, and Season 
VIII. British Health Resorts. IX. Analytical Memor¬ 
anda. X. Neutralisation Table. XI. B.P. and Inter¬ 
national (1906) Atomic Weights. XII. Freering Mixtures. 

XIII. Percentage and Grains per ounce Equivalents. 

XIV. Approximate Molting Points of some Fats and. 
Waxes, and Mixtures. XV. Thermometrio Equivalents. 
XVI. Poisons Schedule. XVII. Drop Measure based on 
the Table in Farmac^a Esnaflola. XVIII. General 
Index and Posologioal Table. XIX. Therapeutic Index 
of Diseases and Symptoms. 


A History of Chemistry. By F. P. Armitaob, M.A. 

Longmans, Green and Co., 39, Patemostor Row, London. 

Also New York and Bombay. 1906. Price 6 b. 

Svo volume, containing 254 pages of subject matter, and 
indexes of names. The text is classified into the following 
sections;—I. From Earliest Times to the Downfall of 
" latro-Chemistry.” 11. From Boylo to Lavoisier, and 
the Establisliment of the tjuantitativc Method. III. 
From Lavoisier to the Enunciation of the Atomic Theory 
by Dalton. IV. Dalton’s Atumie Theory, and the Work 
ot Davy. V. Bersclius, and the Development of the 
Atomic‘Syatom. VI. The Fortunes ot the Atomic Theory 
ijetween the Years 1819 aud 1644. VII. Development of 
Organic Chemistry. VIII. The Radical Theory and 
Discovery of Substitution. IX. Constitution of Acids 
and the Differentiation of the Terms Atom, Molecule, and 
EquivJent. X. Gerbardt’s Unitary System. M. 
Valency, Chemical Nature of Carbon, and the Constitution. 
of Organic Compounds. XII. Development of Stereo¬ 
chemistry. XllL Inter-Relationship of Atomic Weights,. 
Cannizzaro's Reform, and the Periodic Law. 
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^Oofe 

” J^*l*"'®“**** Hw^tnai- 

n 2S,4^. Wateon. InndatiBg'' matnillit' 

"J^tanoo of damp. Oct, 11. -: ’i.’ivSfflSK 

> (1905). Sutcliffe and ^prairnijiiit SW 

’ (ly®)' MoTdiirter. Aq^Mittliat ’^"'‘hnaftig'' 

I***Sli5*'’ “** ohemiojly treatbag wood 'Mm S 
for drying euoh goods. Got 10.\ , 

' ■ ■ ' • i ■ ' 

X-METALL0ROX,' , ^ 

7S77a. Bette, leaking alo mtHli^' '' ‘’ .y jtwfct- ■■ 

_ April 1. 1906.]* Zt. W*** 

21,672. Sulman. Separation ^ tto f^m oiik 
oompouade. Oot. 1. , Y . ^ 

21,770. Simpson and l^arDou4."''l^!^yeiilflA'^^^'' 
iwo. Dot ,2. 

21,611. Br^,oy. Dapo^tfag 

2136a Cem^ Su under.aalMi'' , '' 

SoS‘‘^‘’"^t 8**^ 

SL9«.B»<*e. See.nnftrX 

wS ss 3 i.S 5 '-;sa±!iai*|'■■ 

MW, aahM, WMtt, vMidiiM. Sr* 4® &T" ' 
22,038. 3ftranflenbtttg. f T^rr'^tlfTmi' rif 
oont^^ning tin pfodnoti tiidb-bi . 

ashes, aoeap, Iki> Oot 6.. '. ,i 

22,161 Holvwandftadd. 'ftrissoifiLaek^i ^ , 
^ on or oxide. Oot 8. . 

**>161^C^^ and Fattinaosi.. 

^IIA Hyatt and.Bamber. 'HiiiniMi4i|i'iif''bM|.' . 
and ste& Oot 8. ' ' ' ‘iil " ' 

sca'%±?wfe«& 

22,884. .Salman. 'Separatien .qt jifato'aKlfkjaMa . 

or oontpOondt: ^ OeTllT 
2X663. ,Ni^lBn.. ftooeOs far. s«ii«4 «i»l)te <l*4k-’AMia 

tbsdteoifpiiddBaglniDaBeei'' - ogT wT^'.yyy-. 

1 17.66l^3906fBm^ tSnbtofi 

oottoentrstiini'id oni ' 0«t IS?!'*'"''''''7“ ,' 









oompoii&d*. 

Oiti '!?»'■ ' ■^ 

„ tm <1S0«). aiBpMWiltv »BlpUiie 

orea Of «oaii>g»sd«.. 'Oot. It. 

'" ■ 

Xi.-4siicxao.cmEMisTBY Asro EtEcrrao- 
VXIAUXSWit. 

rA-3 a,169. Scbfi^ Graphite oarben eJeotrode* for 
ejaotriMi bhraohixur epperatus. Oot. 2. 

„ aim SokraoSh^woii^ 

'.i bfktteeie*.* Oot. 6. , ^ 

S3,^. Wheatiey and Larh. Itepoaition of metallio 
c. V' mUisw Oot. 6. 

y Boolt (Prbaech). Meotndytio manufacture 

'k , peroxide of hydrogen. Oot. 6. 

% Ganuflett. Deposition of metale or meUlho 

■upon metals aad metalUo artioWiui 

lOot.^ 

Kiejlin. Baeotrio furnaces.* Oot. 9. 

>•., t, wEU 9. ^mant. Inoeaeing the eleotrioal ospa- 
‘V ■ dty wepOBgy lead plsites wr storage batteries.* 


Mtxbires for 
I oompoubds. 


liaaiuaotnmirfi 
I Oot ft. 


fiUHpi -i 




[A.]'a,sit. Mirtlees Watsm -Oo.. 

of impurities from oane julo* 
therefor. Oot-It. ' '* ■■ 

[C.S.] 9205 (1906). Monti. See vmlerXvfl. 

XVn.—BREWING, WINES, SPISjaSi, *Ci, 

[A.] 21,016. linwl. Apparatus for demloAieJIilng 
liquids. [Ger. ApplV May 23, lOORJ* Get f 
[C.S.] 29.tM (1906). Blermana. Drying appaiWtip far 
malt and the tihe. Oot. It. 

„ 9205 (1906). Monti. Preparation of opiio«itthted 

worts, juices, sjnraps, and so«ited egtrects. 
Oot 10. 

XVIU.—FOODS? SANITATION, WAmEB 
PDRUICATION ? ifc DISINFECTANT*. 

(A,)-.Foopiu - 

[A.] 21,148. H6ritte. Alimentary oxtraota of Wo^ 
Oct. 2. 

„ 22,309. Sehmone. Mannfaotore of aftatod liquldi. 

Oot 9. _ 

„ M,840. Pabst. See under XIV. 

rC.8.1 11,380 (1906). Paudler. Manufacture of a subeti- 
tute for ooSee from maiw. Oot. 10. 


"4 a si 

^ M K14X 1 


^■•pengy IcmI ; 


' ctorikse l^tterieft.* 


tZM. krkke Bectiic trancfonnar tenaoci.* 
,. . , [Appi- hi. Sweden, Deo. 18, 19<^]* ^ U. 

_ i2,«grWei*h*rt. Apparatus tot the eleotrolysis of 
fluidaj Oot 18. 

„ 22.69Mieymann. Klecteode for secondary 
liattaiias. Oot 18. _ . 

r0,S,J 19i«16 (1906). Sohauli. Seotrio batteries. Oot 10. 
„ MO^SO^D’Kommedieu. Electroplating appa. 


^ wUvv ava aswaaatv aawaaa . 

m--FAWY OiM. irm WAXES, AND SOAP^^ .. ^ 


rA,1 S2«>ill. Spaull and Spanll. Manufacture of a 
, / mataiis!noc taSning outfat*, waxes, Ac. Oot 9. 

‘ 22,410. Harris. Treating vegetable or mineral oils.* 

IfXfl.] 29^ (1906). Dreymann. See under XX. 

;■ .ti\ , „ , , ,, 

X»i--WfflBBiN7B, PAINTS ? RESINS. VARNISHES; 

■ : ' _i;i^ia-rdbber, fco. 

■ - (A<)»PwKaiira, PxnMB. '' 

Idtr-MiMA OsHMi. ProduotioB of sino white and 
tadootiOA of .metals from Mieir oompouada. 
Get A 

„ ,,.11,028. Cowpet'Oolee. Manufacture of white lead. 

'IjH,. ■ ^ Oot A 


,^.)—Bnsarsj VsBHiSHis. 

[A.J 224ll. lAstooUiine. OQ yamhto. Oot tO. 

Harvey, FnMf, to On. 

' „ ^Itt. Manofaotnn at india-rubber 

f K} 2AwmU^ WSderwan. Mannfacture of nibbar. 
Oe,t 17. , 

^ rabbet fw 

. ;.i,. .. '.diis. , nf 





(J 2 .)_SaRiranos ? WsTan Piminoattos. 

[A.] 21,782. Thwaite. Deetruotion of hiotoHit hli Sfcsdl 
and tiesuee. Oet 8. „ 

„ 21,944. BydetmidWUiOO, MaterlaJi tor purifying 

•|r« Oot. 4. ' .. 

rc.8.] 20,780 (1906). Keetner. Pnrifioatkm _ sf wnfaR. 
lowage, efltaent and the Mke. Oot It.,, , 

XIX.—PAPER, PASTEBOABiD. ,*o. 

rc.s.] lAOOl (1906). Gohmidt Manufaelore .p( patriy 
tranipannt paperl. Oot IS- ' . ■ - 

XX.-SWE mKMlCAm ADKAIAaliS, 

ESSENXIAX. 01X8. and EXTBACra, 

[A.] 22,499. Oridsmith, and British Xjdante . Oo. 
Obtidiiiiig valuable pesduots from Sami^ene. 
0®*- 

ras.] 19,968 (1906). Dnymana. Oonvwd^ ^ unsrii- 
urated oompoundt into eatnratsd' SiMtplhnab 
Oot 10. ' . 

„ 2682 (1906). Boaenberg. Tlioraperatlc ’'^|4q)nra. 

tinns ooutainfag fotmaldohydo. Oot. ^ . 

„ 0206 (1906). Monti. 4Sss under XVfl. 

XXt—MOTOOBJURBEKl MATEBIAMl ' 

'' pRiOaBSSEB;.. 

fOa,] 10.951 (1906). 

.prWng.pajitM. -Ost'W. ' 

;i'fai 
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TKX OBAnaiU* BETEBIOlUTION 07 NITBO- 
CELLDLOSE ON STORAGE 

air (MWAbD StUaBBiJI, m-O., abd xobsbt cbmbm 
SASiaiB, B. 3 C., nUD. 

AjBoQg the oheroeteriitiee which dictioguiah the nitric 
eetet espotitee from the true sitro-oampounde. one of the 
meet important, from a prtotioel point of view, u the 
tendency to decompoM giMnally but oontinuouidy, even 
St ardwsry tempnataicA Although nnmecone qnali- 
tstlee otnmiMooe have been made as to the character* 
ittiot wUoh scooiapany the deterioration of nitsooelhiloae, 
▼ery few qaaotitauve data have hitherto been pnbUahed. 
Indloationa of the gradnal deterioration are given by 
Abel (Rhil. Trana., 1867, 1ST, 181); Thomaa (Zelta. migew, 
CSwm., 1898, 1027); Spica (Atti. del Beale let Veneto, 
1899, SB, 289), and otheri; hot no avatematio examination 
of the prbgreaa of the deoompoaition haa hitherto been 
publlahM. In the prevent work, the exploeivea have been 
ayatenutienlly examined and analyaed at intervala during 
atorage. The influence of temperature haa been examined 
by a aeriee of tqiala in wbieh the powdera woe abned at 
diffarant temperaturea in large toetmaatata; the eSeot 
of >meiatu» haa alao received full conaideration. In order 
to sjlqimximate aa oloeely aa pcaaiUe to the conditiona of 
ttorage in powder magazinaa, la^ qnantitiea of the 
axplouvaa hare been taken (in many inatancea aeveral 
haadnd ktlogrammea). Kwm the reauita of the tciala, the 
fo U w faS obBClnaiona have been drawn:— 

t ■ 'i, 

(Id Mgeaasf aUerationt os aforope.—In genaral, an 
asihwal MSmiBation of the powder givea very little 
infonnatien aa to the degree of deterioration which it haa 
ttadanoue; it ia «aly when the deoompoaition haa pro- 
oeadad to an extreme piteh, that any nuuked altecstiona 
fat >tta idi^itioal propertiea an obaervaUe, although, in 
Bnaaia, the uaual atabillty teate are aupidementsd by an 
external axamination of the powders (conrae of Naval 
ArtiUary, i9di-«2). 

Tha moat markad obaraoterbtioa of deterioration in 
utrooaOnlaaa powdan are the foUowing:— 

(a) CMosr,—Nihria peroxids ia Ubersted during the 
dsoompoaitton, and parmaataa the nitroaaHnioae t thus 
WgldT'd'^triarMad powdan ameB eiiMtid? “I hU* product 
In osana whan utber-ala^Kd haa bean used aa the mUtin- 
ia^wdwnt, aa odour of etiiyl nitdte ii fiequeauy also 


JMm m 
and ibne aoida 


’ mdafiaia.—The nitrio peroxide 
on storage alto attack the ailk 


of the otrtridgBB wa^ eonaidwaldy, weahen- 


£toe'''tandf to heoemo.atioiiy, and .waiar/ia tahod'df'liim'' 
aonsidetablo avidity. If tha daeomiKNltiott ttwaoth^S^ 
anongh^h^^tr of 

ThO' aurlaoo «d the ntW«>p^mW)%aaal|a 
ties'tb aofaie extaitt,'aad in eteweae 'tsaea' W'llma'-alifl'' i; 
with great difficulty, aad leave att inner add outer aannlna 
of unhomt aubatance- This oecura also, to tome estai^ 
in a dry atmcaritere, hut ia chiefly notioeouo ittthe pnau^, 
ofmoiature. The Uaek powder in the'pHinoiwof UC SWM<; - 
ridges gradually disinte^ates with prodnctibn of a iBpai' 
brown powder, which partially oakea tof^UtW. : t 

2. Ejfacf cf ttoragt upon eiemM 
the anelytioal data Shows that fbe'fliHMiSnAioh b iMMl* 
paaied by the following altarations 1 — 

(a) lost of might.—A gradnal but oontinaom 1^-aif. i 
weight Docura on storage ( this bae geqeranjr been aat nin a d 
to Iw mainly due to the gndud vcMtUiaatbm of thfl.itW ItoT 
iting solvents. The reaulte Show, howevot) 
oentage of volatile matter does.not to^any';Oa|| ^ l iSMp |l i ii. 
mato^y, and thus the loaa of 
the decompoaitian of the nitrio eetets, ia ln%;3tf(ie 
firmed by meaaufementa of the voloBltgt'ylitojSSfflBWitgj.', 
to be publiahed shortly by tho authors. ' 

(h) lost of nitrogen.—A decreaae in the jnmniaflt of 
nitrogen always oocnrs on long storage. Tlfia indwatoa/J 
the toeaking down of the nimc groupa, with IMiiMioit ~ 
of oxides of nitrr^n, which partially eaoape, tnd.pWti- 
aiiy act oatalytioaUy upon ti^ronuniag nilcoodllaloaa. 

(c) “SoliMe’’ and instilM " ‘ nirottllulosi.—J^tU' 

peroentage of matter aolnble in ether-atoohol tends t» 
incroaaa, and tha ineolubls nitooeallidoM to daonMA 
Thia haa erronooualy been takmt M thsS tnw 

insoluUe ceHiilose mtratea break down Uavial tfaw 
soluUo cetiuloae nttratei Intaot. In toiltty, fh# hww 
decompoao simiiltaneously, but tixi tenMBoy ia 
oompoimds which are amuhio in oiher-aladlt A 

nitric eaters of polyhydroxy aoida. Thaao ittorfliMIIMIh 
the analytical resolta as “ selobls in etit«.ailo«nto" );3l[iib 
increase in the peroentage of aclttlle nttsoowpoSe w 
heating has been confimed by SetgBMfldt sW. oMs 
(Zeits. angew. Ohem., 19M, 167S)< 

(d) SuAttameet fliacfuNc taaeetoM.--TlwaaatoMiiiHMMl* 
ehowa a dig^t tondaiMiy to’htbtotoOrJlTMlsiM 
indicate a taoonveralmi of nittoMlmtoetoOsBHStoJbnS 
is to be traced to the formation of IniohtModtetoiapiMwi. 
pradoota. TTie increate in toe aoetono nsidM IKillk' 
nitrooaUuloae ia heated, baa been diown hy Qy (3. Atm, 
Cbem. Soo., 1808, at, 666). 

(a) dgtl<oiMeaSnKf.---TiiR toMH « s«Im 
deniw of dsterioratibn ef,iutieoidl>doas. 
of the deemwpoiitiiiB |ae 
(Slfaanad and Earmsf, C 
and tlnu toq. wattotoln 
Attsm^ to ammate the 
oally proved sasetisfactory. Pi 
ohtomte acid, cupramntonlnm tottrsU,^mil& 
lednoedbytof soiution, h 
ntratioia toth.'baryta 
indicator, wwo somewhat more 

m^N«t Srtv 'liiiiMS'to s i ttW i* '’ ' 
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mot doteiountatty npan Urn imainin, _ 

U hart SaatnMd % moil--.,,,.. 

tMtotteta rntmtodtoa^telammle tiiali woottM 

inTMnt 

Aomt* te ftnoMi^ V ;Mrt^ i» nttroaUiOMt o» 
otorafOt 

^SUiwItfialeM! pmHbr. dim. ••78 nmu, ftond ia * dty 
atmaaplm*. 


Patenitm of nltroten (ooIcmUM od dtM 

nlMUm). 


saa«arias. 

Tintwilnil 1 

4i rnttm. 

8 mtlw. 1 

Ui aflia. 

18 mtlw. 


IM 

19<88 

lt«lt 

1 

lf°88 i 
18°17 
18*84 ; 

1 

IMS i 

U41 

' ■ 

18*10 

11*78 

10*88 

to-to' 


% <mn ttlolf (T»U«( Vlll. to XXV.) (bow a oimilar 
IMdoMtiOB, thou^ ia a noiDbor o{ tnatanoei tbe total 
dftfeiiiyo ri tlsa ii W d^bt to giro any dittbtot indioation 
driUa. Xi>t fallowing Itot thowa the lom of nitiogoD during 
alM tat and wcond periodt ol thrao months nspootlvoly 
dor tlw powddni whiw un de r wen t suffloient deterioration 
to aftoot the analytical residte to a mariced extent. 

^ DeeregM t'a paneiUafe 0 / nitra/ea in nitroetUuloie. 


taptMaati 


maeeaWjaa powder 

^ * S*!!!!;;" 

VtofitM 1MW4^'* 

jro. rr.. 

4-te. QS. 
ittn .. 


tn 3»er«e&U9e of nltmgoa. 


TriototM* O.in 
o dcr otoMiAeM. 


rint 

i flithtr 


BMOOd 
8 mthi. 


<H) 

-d-0*l 

— 0*S 

— o»i 
—0*1 

— ChB 
o*d 


.0*5 

-0^5 

-*•0 

- 8*0 

.0*0 

- 0*6 

-0«< 

-0.1 


Trial at 49* O. Itt 
a w«t atmoipiMM. 


r\nt 

8 mtbi. 


*f 0*8 

0.0 

— 0*4 
—1‘0 

— M 
...fro 

— 1*8 
—0*1 


Heooad 
8 9t^. 


-8*8 

-0»1 


— 4»7 


— 8<« 

— 4*0 

— 8*8 
— M 


4. Ininenee of rnoiafvn;.—The triala have shown very 
ooiwhiaMy that the humi(Uty of the atmoaphere largely 
40MnnhkM both the ▼eioeity and the nature of the doeom- 
MMoha At any dyen temperature, the velocitv of 
doMoMHlioft 18 vmk fCMter in a moiet atmoa|^^ than 
ltt«hwBce^^ iMeri the reason helns, obrtouelyp that li&e 
]li3Ntid|ytie deooittpoeilion of nlmc eatera reqoiiea the 
iMOMOoe pi tfater. 

ill rntmoaPA. okm, the phyaioal oharaoteriatica of the 
voarder diflac very atiengly, according aa the deteriora- 
thwa haa ti * * n plaee 4m a wet or a dry atmoaphere. Hie 
bydrolyttr lorm of deeonpoaltioii ia oharaotertaed by thh 
iofmhttMref deU^ttaaeenthydro:^ wtoeh render the 
nttModfaidoM »oM dMeoU to io^p and. for ^ reaaon, 
hvdrdSyaia doea not readily lean to apoptaneoua (niiitioii* 



^anuMiniiteflk htfii 


r.'wntAd -'Wltiinitiy 'tae ta 


i.'lib’aalmrtv.iif byta 
rotdMMdigeditien ta «o.n^ 
p doMdm taWritahle'Ulk'«f m 




(fw w s srw w . ’ 

'MwfotartnM*'.... 

'be tebeit-i 
•hMi wean, for-l 
^tlttendsi 
piwtien 

8. i/nfhicme of Mmptratmr».'--^tiia 'tdiinwil*' tad* at 
difletent tempmtam ilww tat ta dWMii^ttatilMt 
place eery much more ng^dy wtai ta'toaw{lttnture it 
raiaed, enn hy a few d^recs. Bxserinmltt nt highw 
temperatnrea Indioate tat ta eeloofty U tpWoxiiBatdy 
donoled by a rite of tompentore <d 6° V. ' rada pt^ita 
to the neoeaaity of oaandng ovt iMtQify tMl* eta lawh 
more freqnently in a not than in a temtaate uiitiMe. 
Thut, a pow^r stored at 40* C. (104° 7.) ita^lw tMrted 
16 timet at frequently as one .stored at W 7^), 

to enauie ui eqm’dqpee.>o^adieto■ ' Powden ntafiSto. 
tuted with modem precaatjons may be regarded M ilihint 
indefinitely stable at temperatures hdow IS* C. 


JBXTMMtMMtn'JkZm 

MetM of riompa—In ord«r to store tuoh qnantttlec 
of nitrooellulate powder as would adequately represent 
ta oonditions which oeonr in a maga^e, it was netessary 
to provide obambert of oonsiderable sixa, whole tem¬ 
perature eould be maintained for long periodt at a given 
point The magazines were situated in aa ismated 
position, and ware surrounded by earth mounda, wUoh 
■oreened them frem each other and from' the ateam- 
generatiag stattesi. Bach magarine consisted of a sino- 
Uned inner chamber, surrounded with a suitaUe thinfcnesi 
of non-eenduoting matarial. This ohambsr was saolosed 
in a corrugated im building, large enou^ to allow of a 
passage round the inner ohamher.. T^e inside clear 
dimensions of the inner cheanber were as feilowf s. Itengto, 
S.4 m. i breadth, 1*4 m.; he^ht !•• m. One of iSese 
magazines, which was requim to hold emnitalliliy 
large quantitiet of powder, was 2 m. instead Of l4 jli., u 
brMUi. The ohambtal had small dou^ p l sto <| ^ «s 
windows in line with ta windows through ta at)|e)r 
building, for the purpose of mahing thermonetito i ' 
vations with the help of s telescope. Hie retrig 
chamber (temperature, —18° C.) was of the sasieb 
dimensions as the heatiog chambers, but had tUokar 
non-conducting Walts (12 in. thick of flake ohwoOal). 
The heating was carried out by means of steam, ciisnlating 
through colli of pipe. In most cases, the triM's store 
carried out in a dry atmosphere, but in some of taittiais, 
the atmoapfacre was kept saturated with moisturo, by 
iriaoing the heating coils in a tank of water, and 'Mto by 
blowing part of the ateam direct into the magkshie, 

Rtfolation of (etineratore.—The acouTato .egaiatian 
of the temperature m ohambera of'such a sizs as the 
above preeented consideMbte difficulties. After a number 
of modifioathms, fho method eventualty adopted ^ to 
control toe flow of steam by means at a vrifs aad U le ete o- 
msgnst. 'The'walve, -wldto-leH jdseed'on'h';iy.pass, 
was normally open to snob sa extoit as to sdniit. latar 
more etoam than was necessary to Mtaln toe tea^ptesture 
at toe required point Wbrnt to. eartont w«S MHirwed 
to pass toront^ toe elacbro-fflaknet tos.,'ies«r. whteh 
sntuated toe vMve was raissd, and the 
intotrttpUd in to* by-pass, and Sidy tost'f 
toe main pipe sdnatasd ; tois wae tefiflP 
waa not qatoi siitfBoient to laa fa i t sf B 1 m 
{■ erature Mone. ' She .eanmtoitnw^i 
Of a oontaot tomtametor' :atow :h < 


MHHIp 

ato--% i i<) Mss iM d 
























rxssz 

■vmim^'^mk.im»- 


}..;iili,.,<rtAn. —4: Twiiii.jtily-Aii* 


^^^^sisz£:!Ss^ 

SSSS'i&l&SS^ 

'*SJW*f!Tt “•**^ “P<“ **“ •n»lytt«»l i«m4ta of 
-BspridMDte mm &«t outM out to 
»^»t oxtoit tlw fliflarait itioki vuiad in 
JP*5Jl!*®lip'** wJutbor d^tnaoM eould b* (Hooted 

on m*Mn pw to of tho oamo ttiok. 

A nn^ uitroaeUidoM of diMuetor 8-7« nun. wu 
'OWtobfM Mon oxperlwonte. Stioka diSnW m wlddy 
'2.^??'!?* . ww" ehoton for UMlyth, tod 

“"fW; jWtJytet wew otniod out with umteat token 
trm wflmt endi of tiie aoRie ttiok (under the het^un 
^ Mowing toUe), , 


Axjtbtutou. Katetm.' ■' 

,jiiV'5s-n‘5rrsfe?sall 

quontitiM of niimoetlolMO powdote fat -S!L 

o« dtaeribed obon.' nw rMti|ft hot* AS ‘|i2S^ 
onlotod to tfaow ^ tompoiitfain of ifat THilS^iii 

totoet of notid jmhSmmh 

introduoad into the powder duiM Kiiidfaw. 

The ToUtile moteer wet eititeMM aitet 
•Howfaig the tomple to imofa oh opnHjdoMjK^Ss 
weight under otmoepherlo iuo^aui^ .k^yTjs 
ooriect the 'oBtijrtie^ reetdte. ;The .adWOdillit^ 


Toria63i«y fat oampotittoN of p<iaM*«Md nUroetHtUon. 


Per eeut. In eoiuple. 


I iR.etlMrolcoM 


1 Ifedlmn ittak. 

(1) 

0*04 


8»>S» 

80*71 

0®2S 

0*£0 


0*60 

100*00 

260*00 

ii*n 

11*60 

k0*00 

0*78 


Cideeloted m 




.wAroai theae onolytiool dote it w eeen tfaot eithough 
<*•, enda of each etiok ore olmoat identicaTin 

aeatpantirat, the diSareat atieka ehow coneiderohle 
„ mumu., Tto will give rite to fluotuotlona in the 
<; padiytfaH.rMulta, lu^ the aompling of the powder it 

MmtMttAllAAllv niif Tltte _ 


IfaAt atiek. 

AMlnn attak. 

it) 

6*06 
61*M 
0*67 ; 

•I'M 

(hM 

'•ii*. 

«•« 

a- 

f. 

160*08 j 

1^84 

1*06 

joolpo 

18*66 

0-86 

MfaW 

18*40 

0*68 

siji 


minatic^ were o*rri«d out m u«aa2 *T i 

The ToUtile matter wa« ettimated bf ^ 

for ^ hours. The aqueous extract wae ftotinj 
^peatong the groumi powder wi% 
tKtxhiet extractor, 'lor 1 hour* evabcM^u sia i 
mSu^. ^ drjilg te^e toeqi^attiiri 

f^ug mrfte?*^ ^ *to '«ort of >iw* 




'' **''' ' ' ' ' Vi . vr' ' 

', ,• Tonti 1— XitroaUuiote, felaiutimtl with ateaiwiMiM, ' ■- 

'.'.t .... ■■■; ~~ ^ '~^- — * . . — ! . ■ ■u . f.r 


Tontt l—JfUroetUiilete, fOaUitmd with ateaiwiMkaf, 








am k '.■et-.^.,■J.v , 
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Table l.’^(eoniinu€d). 


Lom of! 
weight ; 
Time of 1 uu i 
ttoriMKe. storage, j 
per wnt.j 

i 


Analytical resalU. 


Soluble 

in 

ether* 

: alo<rfiol 


Insoluble. 

ittiHr i ' Volatile. Nitrogen 


Aqueous 

extract. 


Heat 

t^t 

(mins.) 

at 

180“ F. 


PbFiloot properties. 


'‘(ii.) Stomga (U !18'' C. (KXy i’.) in a dry cUntotpherc, (^uaTUify itfored: 720 kilos. Mode of storage: 6*in. 
cartridges wrapp^ in sUk clotk and packed in wooden caSes. 


Unbeated, — 


lOi 


12 


- 

Per cent. • 

On sample .... 

86-58 

10-18 

0*42 

8*82 

11*85 

i 

0*20 1 

26 


Dried siilMiatioe 

88-07 

10-69 

0-44 

— 

12*32 

0*21 j 

_ 


On sample .... 


. _ 

— 

2-99 

11-91 

- ; 

18 


Dried substance 

— 

— 

— 


12*28 

— 1 

— 


On sample .... 

— 

— 

— 

3*61 

11-73 

- j 

5 


Dried sulMtance 


__ 

_ 

— 

12-13 

- 1 

— 

__ 

On sample .... 


— 

— 

8*Z9 

11-71 

1 

2 


Dried substance 




— 

12-10 

— ' 


6*75 

On samHe .... 

80-91 

9-33 

0*63 

6*16 

11*41 

0*65 ' 

3 


Dried substance 

89-72 

9-63 

0*86 

“ 

11-77 

0-57 



AiteraUou iu ^ysioal 
nrouerties very sUfht. 
FacKtug material mot 
attack^. Sttgbt odour 
of etliyl gitrite. 


- 

Per cent.— 

On sHinpie .... 

85-68 

10*18 

0*42 

8*82 

11*85 

0-20 


Dried suiwtaiu-e 

88-97 

10-59 

0-44 

— 

12-32 

0-21 

1*93 

On sample .... 

86-08 

1017 

0-37 

8-38 

11-90 



Dried substance 

89-10 

10*52 

0-3K 


12-32 


2-40 

On sample .... 

— 

— 

0-36 

3*16 

11-87 

— 


Dried substance 


“ 

0-30 


12-26 

— 


(Ui.) jSKorape at 49” C\ (120'^ 


Uuheated 

3 raths. 
6 .» 


(iv). Storage at 54*4'^ (' 


TJnheated 
4^ mths. 

m .. 

12 


F.) in a dry atmosphere. Qitantiiy stored; 2.71 kilos. Mpde of storage: 6-i». 
cartridges wrapped in silk cloth. 


Not much 'change in 
a|)|)earanoe after stor* 
Age. .Slight smell of 
ethyl nitrite. 


{I'MP F.) in a dry atmosphere. Quantity stored: 251 kilos. Mode of storage: silk 
doth and rubber sheeting in WiK)de.n boxes. 


After str^rage the sticks 
were yellow to dark 
brown in colour, and 
had become very 
brittle and porous. 
They snieit of nitric 
peroxide and etibyi 
nitrite. 


- 

Per cent.— 

On sample .... 

65*58 

10*18 

0-42 

S-82 

17*85 

0-20 

26 


Dried substance 

88-97 

10*59 

0*44 


12-32 

0*21 



On sample .... 

— 



2*96 

11-81 

— 

2 


Dried substance 
On sinnple .... 

— 

___ 



12-17 

— 

— 


87*64 

7*08 

1*77 

3*56 

11*37 

— 

..... 


Dried substance 

90-87 

7-30 

1*86 


11-78 

— 

— 

9*46 

Od sample .... 

89-68 

8*87 

2-36 

4*64 

10-08 

11*63 

1 


Dried substance 

94-00 

6*53 

2*47 


10*56 

12-08 



(v.) Storage at 54*4“ C. (I3(f F.) in a ufet atnu>sphers. Q^ntity of wwder: 272 kilos. Mode of packin0.^'0^ 
in l(K)-/6. boxes, the powder surrounded by oil paper and india-rubber alteding. 


Unheated 


a Bitlis. 


H 


- 

Per cent.— j 

On sample .... 

85-58 

10*18 

0*42 

8*82 

11*8.5 

0*20 

26 


Dried substance 

68*97 

10*59 

0*44 

— 

12*82 




Oil sample .... * 

86*63 

9*37 

0*88 

8*62 

11*90 


8 


l>ried substance ! 

89*88 

9*72 

0*40 

__ 

12*34 

.... 



On sample .... i 

_ 


— 

3>S2 

11*19 

8*90 

— 


Dried substance | 

1 





11*&6 

4*03 



After storage for H 
months, the surface of 
the (towder was sticky 
and strongly odd. The 
surface lagen bod iwt 
most of Hietr nHrogen 
and burned only with 
diffloulty, leaving oi 
charred residue. 


(vi.) Storage at 00® C’. (140® F.) in a dry atmosphere. Quantity Moved: 251 kilos. Mode, of storage: in easts. 


Vnbeated; — 

4^ mtbs. 
b » 

t0| „ { 88*2 


Pot eent.— 

On sample .... 
Dried substance 
On sample .... 
Dried substance 
On sample .... 
Dried substance 
On sample .... 

Dried Bubstanoo 


85*68 

10*18 

0*42 

3*62 

11*85 

0*20 

26 

88*97 

10*59 

0*44 

.... 

12*32 

0*21 

_ < 

— 

— 


2*87 

11*89 


u 

__ 

.... 


.... 

12*24 

— 

_ 

_ 


3*98 

11*85 

_ 





... 

11*81 

.... 


91*18 

1*83 

2*44 

6*10 

9-80 

80*16 

la tlie 







cold 

96*08 

1*40 

2*67 

. 

, 

10*82 

81*74 



This powder ignited 
spontaneously one day 
after the lost sample 
was withdrawn. It 
yielded an aloohol 
extract of 60*50 Mr 
cent, (on sample). The 
alteration In Ow ^ysi* 
cal cNinditlon of the 
powdOT was not very 
marked after nine 
months, but after 10| 
months fust before' 
the ipontaneona ifol^ 
tion of the powder) 
It became exuramely 
MtUe and porous, 
falHvg to powder by 
gentle missuiib. The 
sticks ^low to. 
block Itt oflioar. and 
smelt stromdy of altilc 

. 1,^ I. ,1.. lO.,, . ' 
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• fTUi. f j » . Xa»i»b ll.—^NitrocdliUose, i/eUUinii^ vfUh ether-aloohal. 

JHOiUar a*eka of I rngik, 105i5 c m.; external dtameti^t 18'90 m«.; internal diameter, 6*20 mm. 

I I Anatyticftl reiiilt«. I 


Soluble Insoluble Insolubte 

I .j® lu V(Hatlle. Nltrc^eu. Aqueous (mins.) 
ether- | ether* ncetooe. extract. at i 

aloobol. I alcohol. IgO** F. I 


Physical properties. 


(i.) Storage at 54*4“ C. (130* /.) m a drg at7/u>»pjiere. Potoder freely exposed. 


Per cent.— 

I On sample .... 
DiHed substance 
On sample .... 
Dried substance j 


80*92 14*24 

84*S3 14-90 

84*84 11*40 

87*48 11*93 


4*39 11*78 

— > 12*82 
3*70 : 11*86 
— ; 12*81 


at 60“ C. (140“ F.) in a dry o/»/io«pAcrc. Quantity of povrder: 420 kilos Freely ea^ed. 


Unheated 
4( mtbs. 
4 .* 

m „ 


?& cent.— 

On sample .... 
Dried substance 
On sample .... 
Dried substanoe 
On sample .... 
}>ried eubstauce 
On sample .... 
Dried substance 


80*92 

14*24 

0*45 

4*39 I 

84*63 

14*90 

0*47 


— 

— 

_ 

8*19 I 

85*21 

11*06 

0*51 

8*19 I 

88*02 

11*46 

0*62 

87*82 

6*60 

1*72 

8-»8 I 

91*34 

9*87 

1*79 



Very little deterioratioi 
was erideut from 
physical cnodltiott o 
the eetluloae afte: 
storage. The sttoln 
had shrank lome 
what and had bacoat 
slightly porous, 
gave an odour o( sthyi 
nihdte on fraoture 
Alcohol extract aftei 
lOf inonthsnl2>78 pex 
cent, (on sample). 


Tabl* Ul.—NUroceUidoae, gelatinised with ether■alcuhol, stored jar 12 hours daUy at 4(t° C. (116“ F.) in a moVrt 
atmosphere. Tubular slicks of length, 11 cm.; external diameter, H-lb - • -’- 


internal diameter, 3*56 mm. 


Method of 
storage. 


HmetloaUy sealed Sample i 0 mths. 

in tin box. only. ! 

Airtight Iron case 78*6 kilos 6 „ 

box.jw-o „: 6 

ITre^y exposed ... 176*5 „ * 9 „ 


1 -- 

-- _ 

Heat test 
(mins.) at 
180“ F. 
(e2*8“ C.) 

Lom of 
weight. 

29 

7 

0*44 

4 

0*86 

oi 

0*82 

0| 

9*40 


Soluble Iiuolublel | * 

in in jlnsoIublelAqueous Vc^tile 
ether* ether* In | extract, matter. NttKasn 
idcohul alcohol, acetone, i 


Per cent.— 

Sample. 85*58 I 0*18 

Dried subit^uLce. 88*97 io >59 

Sample. 89*15 6*77 

Dried substance 92*88 7*01 

Sample. 88*82 7*44 

Dried substance 91*55 7*71 

Sample. 86*06 7*81 

Dried substanoe 89*89 7*08 

Sample. 89*59 6*04 

Dried substance 93*85 5*88 


0*20 3*62 

0'2l — 

1*02 I 3*44 


2*87 I 2*69 
2*48 2*81 


Tabli IV.— NilnKtllulose^ 
»tix.k» of Itn 


Uulose, gelatinised with ether-aicokol, stored at 38“ C. (100“ i**.) in a dry ofmoepAcre, TuNfaf 
of length, 77 om.; external diameter, 8*76 mm. ; internal diameter, 8*65 mm. 


A.- A , ! Heat test 

Method of Quantity Time of i (mins.) at Loss of 

storage. stored, storage. 160’> F. weight. Analytical results. 

(7M* C.) 


Befwe 

storage 

Henoetioally sealed In Sample 9 mthc. 

glaM tube. only. 

Air-tl|^t irra case ... 157 kilos. 9 „ 

DefsetiYe iron ease ... 157 „ 6 „ 

Wooden box wlQi loosely 167 „ 9 ,, 

String M. 


I Per oeut.— 
Sample ., 


Hample. 

Dried substance 

Sample. 

Dried substance 
Sample ....... 

Dried substance 


soluble 

iDM^uble 



in 

In 

laialaUe 

Volatile 

ether* 

ether- 



alcohol. 

aiooluS. 

acetone. 


84-28 

11-99 

0*55 

8*58 

87-41 

12 02 

0*67 


87-76 

8*87 

0-78 

3-10 

90*59 

8*94 

0*80 


86*21 

10*90 

0*42 

2*47 

88*89 

11*16 

0*48 


— 


0*44 

2*92 



0*45 

..M 

85*86 

Mi 

6*57 

2*45 

87*51 

11*91 

0*58 



* V. -‘Nitrocellulose, gelatinised with ether-aleohol, stored at a constant temperature of 00“ C. (140“ F.) in 
a dry atmosphere. Tubular sticks of length, 7.3 cm.; external diameter, TM mm.; internal diametST, 
8-64 ffmi. Specific gravity, before heating, 1*584. Mean weight of atiek, 44*0 grms. 


Method rif atoragt* Quantity st^ed. | 


Time of storage. ^ Hltrogen, ! 

( p.r ecBt. I 


Molitnre oa removal Boat tmt Tst lor 
Irom liot aiiuailae, (mlaa.l^al beenrafuM 
per ooiil. 1*0* r. at IM* 0. 


OatMdt»>lM*^y> 


Belare otorage 
• anattaa 
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Tablb VI.— CeUvlost nitraiet. ffdatini^ with ethtr-alcohcl* heated for 12 houre dadw to 46° C. (116° F,) a 
ynoiet atmosphere. TwiUar meke of tea^, 73 em. ; external diatnekr, 7*M ; internal diameter, 

3*64 mm. Specific gravity before heating, 1*^^. Mean weight of Hieh, 44^ grme. 


1 






■ .. 1 

Heattest I 


lletbod of storage. 

stored. 

Time ol itotue. j 

Itltrogen, 
per cent. 

Ash, 

per cent. 

Molsttne, 
par cent. 

(aflns.) at i 
j at ISO" F. 

Test lor brown 
lumee at 186" C. 

_ 


Beftxre heating : 

18*44 

0 -lT 

i*ss 1 

14 

over so mins. 

Bwdnlias. 

so lb. 

8 months 

_ _ _A. 

12*4t 


6*00 

18 

M mlm. (Wit) 


Table Vn.— NitroeeUvloee, gelatinised with ether-aleohol, stored at 46®—60° (J. (118°—122° F.) in a dry atmosphere. 
{The results are the tneans of a number of concordant tests.) 


Dtmanslons of tubes (mm.). 

i 


Time at storage (months). 





i fixtenuU 

Internal 










Lsngth. 

dismetetc 

diameter. 

1 0. 

8. 

6. 

«. 

i 12. 

16. 

18. 

21. 

24. 




Zinc Iodide test ; 


1 AOtoi 










st8<f C. (min.) < over 80 

46 

; over 60 

48 

24 

26 

SO 

46 

84 

SSOK) 

! 4*6 

S-0 

Deflagration test ! 

(• C.) .' 170* 

, 1701 

1761 

176t 

1761 

176 

IMI 

1761 ; 

1764 




Nitrogen, per cent. 11*75 

— 

— 

— 

11*02 : 

— 

. 


11*72 




Zinc ’ iodide test 



i 

! 1 





1 



at 80" C. (min.) over ao 

9 

over 60 

1 over 60 

over 60 : 

4 

6 

7 

4 

7Si>0 j 

IS'6 

4*6 

Defiagtaflon test 

I" a) . 1771 

Nitrogen, per cent. 12*88 

177i 

177 

• IJSI 

1771 

17&I 

1751 

1761 

176 




— 

— 


1 12*80 

— 

— 

— 

12*32 




Zinc iodide test 












at 80" C. (min.) over 80 

over 60 

over 60 

j over 60 

over 00 

over 60 

over 60 

over 60 

over 60 

128*0 ! 

4*0 

1*5 

Deflagration test 



I 

1 








(• C.) . 176J 

1781 

1781 

! 1781 


17&I 

176t 

174| 

1744 


i 


Nitrogen, per cent. 12*48 

*— 

— 

! — 

12-26 1 

— 

— 

12*42 




Zinc iodide test i 












at 80" C. (min.) over 80 

over 60 

over 60 

over 60 

over 00 

over 60 

over 60 

over 00 

10 

126*7 

2*6 

, 0*7 

Deflagration test 

(" C.) .' 176 

1761 

176 

j 176* 

1 

177 

177 

1761 

176 

1764 


1 


Nitrogen, per cent. 12*28 

— 


12*34 

— 



12*88 


{B) Climatic trials in air .ot)en ».—On oamfully com- 
paring the foregoing reflultH with those obtained with 
smaller quantities of {xiwder, it is scon that the conditions 

storage can, in most oases, be sufficiently well repre¬ 
sented by trials oarhed opt with quantities of almut 
100 grms. in boxes, designed to correspond with the mode 
of packing used for large quantities. The boxes are 
stored in air ovens, maintained at accurately regulated 
tempemturee. 

In the present trials, the conditions chosen were 

(1) tK>° 0. (140° F.) in a dry atmosphere. 

(2) 49° C. (120° F.) in a moist atmosphere. 

T^e temperatures were retained at the required jwints 
by Scheiblei’s regulators, and were read at frequent 


intervals tovonsure constancy. The fluctuations seldom 
exceeded + 1° C. 

The sampling was carried out exactly as described 
above, the powders being tied into bundles, wliich were 
sawn across to obtain represenl^atiye samples. The 
bundles were weighed before and after the heating. In 
order to eliminate errors in weight due to the mechanical 
deposition of moisture in the wet trials, the bundles <dt 
powder from these trials w*ere untied and the sticks 
dhefl for 24 houia at 38° C. (1(K)° F.) in a dry atmosphere 
before weighing. 

Stri])8 of litmus paper were enclosed with the powders 
in the boxes, and were examined and replaced afW each 
throe months. 


Table VIII .—Nitrocellulose potoder. No. 53. 


Tubular sticks, gelatinised, external diameter, 7*00 mm. ; internal dianieier, 2*98 mm. Colour, UglU choctdate 

brown, fairly homogeneous. 



IJnheated. 

8 months at 60" C. 
(14(r F.) dry. 

0 montiis at 60" 0. 
(140* F.) dry. 

8 months at 46" C. 1 
(180" F.) wet. i 

0 months at 49" C. 
(120" F.) wet. 

1 

■Fhyirieal alteration ...| 

i 

Aptwaranee 
unchanged; 
slight smell of 
lUtoous eeter. 

Appearance 
unchanged; 
emell of nitrous ester ' 
; and nitric pm>xide. | 

Kticks partly 
covered wilii mould 
but otlierwise 
unaltered; slight 
smell of vaseline. 

Slight 

inhoniogeneity; 
smelt as before. 

Eeaction to lltmaa. j 

1 Neutral. 

Paper reddened. 

PaiH*r reddened. 

Paper reddened. 

Paper reddened and 
partially bleached. 

Loss of weight (percent.) . 

1 00 

2*16 

e-n 

j _ 

—, 

Nitrogen (per cent.)— 

(in sample . 

On dried suhstanoe ..... 

1 11-84 
' 11-02 

11*67 

11*84 

1 11*06 

1 11*84 

, 

11*47 

11*75 

Aqueous exteact (per cent.)— 

Ob eanple . 

On dried eubstance. 

0*80 

0*61 

0.98 

0>64 

i 

6*66 1 
6*81 ! 

- 

1*67 

1t09 

Abe] heat test at 160" F. 
(7Dr C.) min. 1 

12* 

<4 

8 


20 

DeflagraUtm test (" C.) .... ! 

181*0 

161*5 

181*0 1 
181*0 

1?8*5 

178*0 

— 

. 1M*6 

168 *U 

1«8*0 
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Taklb lX.—Nitro«eUulo»e pomfer mntaininf' S ,ptr mnA vatdine. So. St. 

Tubular HicU, gelatimmi, txtermd iiameter, 7-1$ mm. } internal diaimlor. 2-im mm. Oahmr, tkotolale bromn, 
_ ^ 9^** ^ Mma fftneous, Aome imall light «pote bei^g visible, SmMt reminiscent of vaseline. 



tJnbeatad. 

8 iiHmtbs at 80” C. 
(140” F.) dry. 

8 monlfaf iX$(f C. 
(I40r V.) dry. 

a'moaU). at «•* C. 

C180' ».) wrt. 

tnwatta aaM° 0 . 
<lM?r.) m*. 

VbyatciU ftltecAtioDit . 

s 

Appearanee 
unchanged ; 
Perceptible smell of 
nltrie peroxide 
and nitrous ester. 

No further change : 
snMdl sUgtitly more 
pronovnt^. 

Alight 

Inhomogenelty ; 
very faint emeu of 
nitric peroxide. 

' Ro tmttu^itUBHt! 

Betotlon to litmus........ 

Xeutrai. 

Paper reddened. 

Paper reddened. 

Paper reddened and 
partially bleached. 

H|)«rwM.aetuu 
liutWlp bli<iA.d. 

Low of weight (per cent) .. 

0*0 

1*69 

8*02 

! l-*7 

1*08 

Ifltrogea (per cent. 

On sample . 

On drleaauhttonoe . 

11*64 

11*88 

11*60 

11*88 

11*67 

11*79 

i 

; 11*86 

ii*n 

11*92 

.Acmeous extract (pmr oent.)— 

On sample . i 

On dried substance . : 

0*60 

0*61 

0*76 i 

0*78 

1*26 

1*27 

0-68 

0*80 

0*M 

0*66 

Abel beat test at ld9° F. 
(7M* C.) min. 

m 

12» 

8 

26 

W* 

Deflagration test (” C.). 

180*0 

181*0 

181*0 

161*0 

182*6 

- ... „ 

181*0 

182*0 

181*6 

182*0 

161*6 


Table X .—NUroceUvlose powder, experiviental, containing 1*6 per cent, vaseline. No, 59. 

Tubular sticks, gelatinised, star-shaped, maximum external diameter, 9-29 mm.; internal dAsmetcr, I mm. 

Colour, ehocolate brown, free from spots. 



Cnheated. 

8 months at 80° C. 
(140° F.) dry. 

^ 8 months at 80° C. 
(140°F.)dry. 

8 months at 49* 0. 
(120° F.) wet. 

6 months ht 49^ C. 
{ 120 ° F) wet. 

Physical alterations . 

• 

- 

j Appearance and 

1 homi^nelty un* 
changed; no nitric 
{ peroxide detectable. 

> Appearance 

1 unchanged; 

i strong smell of 

1 nltrie peroxide. 

Appearance and 
smell unchanged. 

No change In 
appauanoe; no 
pstt^hle sn^ ei 
ttitnc peroin^. 

Beaotion to litmus. 

Neutral. 

1 Paper reddened. 

1 

Paper reddened. 

Paper reddened and i 
partially bleached. 

— 

Xoes of weight (per cent.) .. 

(M I 

1 O*«0 

2*08 

M6 

2<00 

Nitrogen (per cent.)—' 

^ On sample . 

On dried substance. 

11*84 1 

12*09 

11*46 1 

11*80 1 

i 

11*41 

11*67 

11*72 

12*04 

* 11*84 

11*87 

Aaueous extract (per cent.)— 

On sample . 

On dried substance. 

0-27 

0<28 

0*80 1 

0*62 1 

1*20 

1*23 

0*52 

0*63 

1*01 

1*66 

Ji^I heat test at 180° F. 
(71*1° C.) min. 

27 

15 



12 



18 

S^ftagration test (° C.) ... 

180*6 1 

181*0 1 

181*0 

181*6 ; 

180*0 

181*0 

180*0 

180*0 

368*0 

16^0 


Table XI .—Nitrocellulose pouxler, experimental, containing 1*6 per cent, vaseline. No. 00. 
Tubular sticks, gelatinised,, star-shiped, maximum externaljdiamcier, 9*77 mm.; internal diameter, 2*85 mm. 
Colour, choedate brown, frex from spots .'» Slight sweetish smell. 



Unheated. 

8 memths at 60^ C. 
(140° F.) dry. 

6 months at 80° C. 
(14(r F.) dry. 

3 months at 49° C. 
(lar F.) wet. 

8 months at 49° €. 

1 (120° F.) wet. 

FbyiiciJ alt«r.ttoiu . 

A- 

- 

Appearance and 
smell unchanged. 

Sticks slightly 
dlsluteuraled; 
moderatriy riroug 
smcli of 
nitric peroxide. 

Appearance and 
smell unchanged. 

Bricks greatly 
disintegrated; 
longltudfaiai cracks; 
moderately strong 
smell of 
nitric peroxide. 

Eeactiott to litmus.. 

Neutral. 

Paper reddened. 

Paper reddened. 

Neutral. 

P>p«T nditoagd. 

Loss of weight (per cent.) ;. 

0*0 

1*36 

3*04 

! o-x( 

1*69 

Nitrogen (per cent.)—* ' 

On sample . ' 

On dried sttbetanoe .j 

11*78 

12*08 

n*6i 

11*62 

11*49 

11-76 

11*88 

12*06 

11*48 

U*?l 

Aqueous es^aot (per oent.)— 

On sample . 

On dried substance .... 

0*68 

0*69 

0*68 

0*64 

1*67 

1*71 

0*62 
. 0*64 

0*60 

0*86 

Abel heat test at 180° F. 
(71*1° C.) luln. 

07 , 

26 

*t 

i 

26 

u 

SeflMnthm tnt r C.) _ 

!63*0 

169*0 

]61*& 

180*6 

181*0 

161*0 

wsw 

1 

1 
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Tablr XXI .—ilrocdlidoac 'powdtr, txptrimentaly containing 1«5 <ptr ccni, vaadine. No. 61. 
Tuhnlar slicka^ gdatiniacdf star-shaped, maximum external diametert U'90 mm,; internal diameter^ 2*21 mm. 

reminiscent of vaseline. 


i 

i 

i Vnheated. 

8 monthM at 60” €. 
(I4(r F.i dry. 

6 months at 60” C. 
(140" F.i dry. 

1 8 months at 49" C. 
(120" P.) wet. ! 

6 months at 49* C. 
(120* F.) wet. 

tiyiloal atterstiona :. 

_ 

Very little change : 
ftouie Btlcks showed 
slight Snhomogeneity; 
■tnell unchanged. 

filight^nhomogeneity 
in appearance; 

tmeU of 
nitric peroxide. 

! Very little change ; 
some BtJoks spotted ; 
smell unchanged. 

Slight inhomogencity 
but no altwatloa 
in smell. 

teACtloB to UtmiM. 

1 Neutral. 

1 

i Paper reddened. 

Paper reddened. 

Paper reddened and 
pwtially bleached. 

Not mtt(di ohangeda 

tOMof weifliht (per cent.) .. 

0*0 

1 1'4I4 

6*28 

0*72 

1*81 

fitrogen (per eent.)— 

On sAmple . 

On drtea eul^tAace. 1 

11*60 

1 ll*tdd 

11*63 

11*89 

11*46 

11*72 

11*67 

11*80 

12*08 

.queous extroot (per cent.)— i 

On MOiple . 

On dried eubstouce .... ! 

0*63 

1 0*64 

0*63 

1 0*66 

0*90 

0*92 

0*61 

0*68 

0*76 

0*76 

Lbel heat test nt iflO” ¥. 
(n*r C.). 

43 1 

15 

St 

86 

»t 

deflagration tcet C C.). j 

160*0 I 

180*0 ! 

181*0 

1 181*6 

1 

180*0 j 

180*0 ] 

181*0 

181*0 

182*0 

181*6 


Tabt.s XIII .—Nitrocellulose poufder, experimental^ containing 2 per cent, of vasdine. No. 62. 


Tuhvlar sticks, gelatinised, external diameter, 4*15 mm. ; internal diameter, 2*37 mm. Colour, brown {dightly 
reddish), no spots. Smell, reminiscent of x’nseline. 



, Vnheated. 

8 months at 60" C. 
(140" F.) dry. 

6 months at 60" C. 
(140“ F.) dry. 

8 months at 49* C. 
( 120 " F.) wet. 

6 months at 49" C. 
(120" F.) wet. 

hyiieid alterations. 

- 

Appearance 
uticlianged; 
slight smtdl of 
nitric peroxide. 

Slight Inliomogenetty ;l 
strong sm»l of 
nitric peroxide. 

Appearance and 

1 smell uueiianged. 

Cuinnr much lighter; 
sticln very Imioino- 
geneous (stiiated 
and pitted); smell of 
nitric peroxide. 

eacUon to litmus. 

Neutral. 

Paper reddened. 

Paper reddened. 

1 Neutral. 

Paper bleached. 

OSS of weight (per cent.) .. 

0*0 

1*48 

6*28 

1 -1*86 

— 

itrogen (per cent.)— 

On sample . 

On dried substance. 

11*47 

11*72 

- 

11*06 

n*43 

11*70 

11*87 

7*62 

8*00 

queous extract (per cent.)— 

On sample . 

On dried aubstanoe. 

66 

- 

1 

2*88 j 

2*41 1 

! 

1*38 

1 1*86 

16*01 

16*89 

bel heat test at 190^ F. 
(7M* C.) min. 

66 

48 

21 

34 

0» 

eflagraUmi test <" C.) ... 

181*0 

179*6 

181*0 

181*0 

180*0 ! 
179*6 

182*0 

182*6 

180*0, 180*6 
]80*6. 180*0 


Tabljd XIV .—NiiroerUtdost powder, exptrime.ntcd, containing 2 per cent, of vasdine. No. 63. 

Tubplar sticks, gdatinised, external diameter, 4*21 mm. ; internal diameter, 2*46 mm. Colour, dvU brown, free 
from sj)ots. SligJU smell, reminiscent of vasdine. 



Vnheated. 

8 months at 60* C. 
(140* F.) dry. 

6 months at W* 0. 
(140* F.) dry. 

8 months at 49" 0. 
(120* F.) wet. 

I 6 months at 49* C. 

! (120" F.) wet. 

liy«lc*l *tt«nt4ai». 

i 

Colour slightly paler 
and somewhat 
luhomogeneous; 
no smell. 

Inhomogenelty mud) 
more pronounced; 

smeU of nlMo 
peroxide and ethyl 
nitrite 

Colour sUghtiy paler 
but stlU free from 
spots; no smeil. 

SUght Inhomogenetty; 
very slight smell of 
nitric peroxide. 

eaotlon to litmus .. 


Paper reddened. 

Paper reddened. 

Paper reddened 
and partially bleached. 

Paper blackened. 

CNM of weight (per cent.) 

■ 0*0 { 

2*27 

4*13 

1*48 

8>24 

itrogen (per cent.)— 

On sample ... 

On dried snbstance. 

?? 

eei^* 

12*10 

12*41 

11*69 

11*96 

12*18 

12*86 

i 12*12 

12*20 

queoos extract (per cent.)— 

On sample . 

On dried tobtUtacr. 

0*69 

0*71 

1*02 

1*06 

l-TO 

l-TS 

0*82 

0*88 

1 0*06 

0-00 

M heat test at IM* F. 
(TM* C.) min. 

66 


1 

i» 


•efUgntkn ^<*0.1 *.. 

180*0 

181*0 

182*0 

182-0 

180*8 

181*8 

184*0 

184*0 
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Tabl® XV.—J/amc/ea# powder, No. 72. 

Tubular stickst gdatinUed^ txteriKd diamder, 3>35 mm.; internal diameter, 1*74 mm. Appearance, dull brown, 
homogeneoug. Dittinct emtU of ether and alcohol. 



Vnheated. 

8 montha at eo* C. 
140° F.) dry. 

6 months at 60* C. 
(140* F.) dry. 

3 months at 49* 0. 
(120° F.) wet. 

6 mon^ at 49* 0* 
< 180 * F.) wet. 

Fh^ieal i^tentioofl. 


Appearance 
unolianged; 
atrong atnell of 
nitric peroxide. 

Longitudinal atreal»: 
strong smell of 
citric peroxide. 

Colour much lighter, 
sticks spotted and 
deliquescent; sni^ of 
nitric peroxide and 
camphtur. 

Sticks almost white 
much shrunk and 
pitted; strong imsli 
of camphor. 

Reacttoi} to Utmitt. 

Neutral. 

Paper reddened. 

]*ap«r reddened. 

Paper blcacticd. 

Paper bleached. 

hcM oi weight (per cent.) 

0*0 

8'28 

16*06 

3*61 

86*00 

Xitrogen (p« eent.)— 

On sample . 

On dried lUbaUnce ... 

io>ei 

10-96 

t0-S2 

10*87 

8*26 

8*91 

10*16 

10*67 

6*66 

6*91 

A<^eauit extract (per cent.)— 

On umple . 

On dried auhatance. 

0*59 

0*60 

0*80 

0*89 

18*76 1*96 

14*84 2*06 

80*87 

82*28 1 

Abel heat test at 160° F. 

over 120 

04 

Cold ! 0| 

— 


Deflagration t<»t (° C.) ... 

lftO‘0 

181*0 

179*0 

1179*0 

169*0, 169*0 179*6 

very feeUe. 178*6 

180*0, 180*0 
very feet^. 


Tablk XVI. — Flamdcse jtowde.r. No. 73. 

Tubular Micke, gdatinUed, external diameter, 2*05 mm.: internal diameter, 1*07 anm. Colour, light dvU browti, 

free from spots. No smell. 


i 

1 Dnheated.. 

.3 months at 60* C. I 
(14(1''F.) dry. 1 

6 months at 60° C. 
(140° F.) dry. 

3 months at 49* C. 
(120° F.) wet. 

6 months at 49° C. 
(120° F.) wet. 

1 

1 

Physical alterations. , 

• 

1 

I 

1 

Appearance 
uncliauirnd ; 
distinct smell of 1 
nitric peroxide, i 

Colour almost 
unaltered 

l/ongitudinal streaks:! 
strong smcil of i 
nitric peroxide. 

Sticks very inhomo¬ 
geneous : much lighter 
in colour, and very 
spotted and 
dellqnescent; smell of 
nime peroxide and 
camphor. 

Further dMategra- 
tion: very much 
spotted ; smell of 
oltrio peroxide. 

Seaotion to litmus........ 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper reddened 
and partially bleached. 

Paper bleached 
almost white. 

Loss of weight (per cent.) ] 

0*0 

0*89 1 

20*84 

— 

- ’ 

^ntrogen (per cent.)— 

On sample . 

On dried substance. • 

10*62 

10*87 

8*60 

10*53 

7*42 

7*66 

7*47 

9*01 

- 

Aqueous extract (per cent. ) — 

On sample. > 

On dried substance. ' 

2*S2 

2*38 


26*86 

20*79 

8*91 

10*76 

22*64 

84*89 


61 

6 

u 

84 

, . . 

Deflagration test (° C.) ... 

180*0 

1 181*0 

179*6 

180*0 

167*&. 168*6 
very feeble. 

eo 

1 

170*6, 179*6, 176*0 
gradual decompoaitioi 


Table XVII.— iS’moitis^ca# rifle powder. No. 78. 


Small square lamintje, gdalinised and bUuUdeaded, Sligld smeU, rcsenMing alcohol. 


1 

1 

1 Vobeated. 

8 montlis at 60° C. 
(140* F.) dry. 

6 months at 60” C. 
(140° F.) dry. 

3 months at 49° C. 
(120° F.) wet. 

1 

6 months at 40* C» 
( 180 ° F.) wet. 

Physical alterarions. 

- 

Appearance 

1 ufichanged: 

1 slight smelt of 
nitric peroxide. 

Appearance 
unchanged: 
slight smell of 
nitric peroxide. 

Appearance 
; unchanged; 

! slight odour but no 
nitric peroxide. 

Appearaaoe 
unchanged ; 
no sm^ 

ilMction to Uttniu . 

Neutral. 

Paper reddened. 

1 


Paper slightly 
oleaehM. 

Not mimb change. 

Loss of weight (per cent.) . 

0*0 

- 

1 

- 

1 2*40 

Nitrogen (p«r cent.)— 

On sample . 

On dried subatanoe .... 

11*56 

11*78 

11*69 

11*71 

11*74 i 

11*92 ! 

11*64 

11*66 

]1*«0 

11*11 

Aqueota extract (per oeut.)— 

On eample . 

Oa dried iubetenee .... 

1 

0*74 

0*76 

MO 

Ml 

1 ! 

M7 

M8 

l-M . 

am but tut »t IdO* r. 
(TM* C.) mta . 


16 


68 


Deflagntton teet (*C.) — 

176^ 

177*0 

176*0 

176*0 

170*0 

170*& 

176*6 

176*6 

i77*0 
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Table XVUL — Smokeltaa blank, experimental. No, 80. 

Thin hihttlar sticke, almost ungdatinised, external diameter, 2*66 mm.; internal diameter, 2*18 mm. Colour, almost 

white. No smell. 


i 

Unheated. | 

8 moiitha at 00° C. 
(140* K.) dry. 

6 months at OO" C. 
(140" K.) dry. 

8 montha at 40* C. 

I (120“ F.) wet. 

6 months at 40* C. 
(120* K.) wet. 

*hyii«al MtenMont. 

i 

Appeoranne 
unchanged; 
no smell. 

1 Appearance 

1 unchanged; 

no amell. 

1 Appearance 

1 unchanged; 

no smell. 

Appearance 
unchanged; 
no smell. 

leacttmi to Utmits . 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper reddened 
and partly bleached. 

jOSt of v^ht (per cent.) . 

0*0 

2*84 

i 2*81 

0*32 

i 0*61 

ntn^en (per cent.)— 

On lample . 

On dried ettbeUiDce .... 

ll!-68 1 

12-»» j 

= 

12*52 ' 

12'5H 

- 

12*64 

12*61 

kqoeous extract (per cent.)— 

\ On Mmplfl . 

On dried Aubatanoe .... 

_ 

0*00 

0*60 

2*01 

2*02 

99 

MO 

Ml 

Ibfll heat teat at 100“ F. , 
(Tl‘1'* C.) min.! 

82 

25 

10 

1 85 ; 

16» 

Jeflagratton teat (*0.) .... 

184*0 

184*0 

) 

185*0. 185*5 
185*0 1 

181*0 1 

181*5 1 

184*5 

184*0 


Tabl&. XIX.*~-iSmoAre{««« Uank {German experimental). No. 81. 

Small crosses, ungelatinised, maximum width, 12 mm. Peculiar smell, somewhat reminiscent of alcohol. 



Unheated. 

8 months at 60* C. 
(140-K.) dry. 

6 roonttu at 60* C. 
(140“F.) dry- 

8 months at 49* c. 
180 F.) wet.) 

6 months at 40* C. 
( 120 * F.) wet. 

^yiloal ilteraUons. 

_ 

Appearance and 
smell pntoUoaUy 
unchanged. 

Colour slightly paler ; 
no smell. 

Appearance and 
smell practloally 
unenanged. 

No change; no 
perceptible smell of 
nttrle peroxide. 

^acUon to litmus . 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

‘ — 

U)M of weight (per cent.) . 

0*0 

8*60 

4*06 

1*57 

- 

iniragMi (per eeat.)— 

On Mmnle . 

On dried substance .... 

12*56 

12*66 

12*88 

12*50 

12*54 

12*05 

12*48 

18*58 

12*88 

12*58 

iimeous extract (per cent.)— 

0*67 

1*58 




On dried subetanoe .... 

0*08 

i-ao 

1*82 

1*00 

2*89 

Ibai hMt tmt at ItO* Jf. 
(Tl-l- C.) mn . 

6 

lU 

4t 

80 

•» 

OeftagraUon test (”C.) .... 

170*0 

170*5 

184*0 

184*0 

180*6 

180'5 

184*0 

184*5 

167*0 

168*0 


Table XX.— V.8.A. pyrocdlodion for l&‘pounder quick-firing gun. 

MvUitubutar sticks, gelatinised, diameter, 6'88 mm. Appearance, light brown and trandueenl. 



Unheated. I 

8 raimths at 60*.C. 
(140* F.) dry. 

6 months at 60° C. 
(140* F.) dry. 

8 months at 40° C. 
(180* F.) wet. 

6 months at 40* C. 
(120° F.) wet. 

j 

Phytleal alterations. 

- 

Sticks shrunk and 
not so tcanslueent; 
surface frosted; 
strong smell of 
nitric peroxide. 

Sticks lighter in 
colour and trusted; 

fine longitudinal 
cracks; strong smell 
of nitric peroxide. 

Very much altered; 

^mcMt white, 
opaque, considerably 
shrunk, and covered 
with deliquescent 
spots; smell of 
nitric peroxide. 

Alteration still meue 
pronounced; sticks 
white and opaque ; 
deliquescent, and 
coverM srlthoraoki; 
strong smell at 
nitric peroxide. 

K«aett(A to litmus . 1 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper bleached. 

Loss of weight (per oent.) . ' 0*0 

8*57 

10*8 

16*25 

51*60 

Nitrogen (per 08 nt.)>- 

On sample . 

On dried subetanoe .... | 

11*78 

11*00 

11*88 

11*68 

10*36 

10*78 

8*02 

0*58 

8*88 

8*60 

Aqueous eutraot (per oent.)— 

On sample . 1 

On dried substance .... ! 

I 0*88 

0*84 

8*0S 

2*08 

7*80 

7*76 

5*56 

6*62 

88*80 

88*78 

AM bMt tat *t 1«0‘ F. 
(Tl-l* C.) mto. 

17 

11 

1 

ooid 

— 

DeiUenUao tMt (*0.) .... 

MM 

MM 

181*8 i 

181*8 1 

»»«■» 

IT»H) 

mi 

108*0.188*0 

Very feeble. 
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TimJt XXL — PyTocdUoiion. Xifie poutkr (ea^rtmtnlal). 


Small agmre lamiim, gdatiniaed and Idacldaaded. Mean veight, O'OO140 grm. , 

- - - - ;---—— $■ 


CnheAted. 

8 montbe at 60° C. 
(14(r F.) dry. 

6 montha at 60® 0. { 
(140® F.) dry. 1 

3 montha at 49® Oi 
(120® F.) wet. 

6 months at 49* 0* 
(120® F.) Wit 

Physica] alterctioiM . 

« 

Appearance 
unchanged ; 
diatlnet aroeil of 
iiltrio peroxide. 

Lamlne aUahtty i 
diatorted, but other- i 
wise unchanged In ; 
appearance; stn»g ; 
smell of 

nitric peroxide, j 

Appearance 
unchanged ; 
smell of 
nitric peroxide. 

Laminte slight 
distorted, but oiwit- 
wlfte nnohaagid i# 
apiwarum ; -WM 
HueU of 
nitric iwnoldc. 

Ettecton to Htmus.. 

Neutral. 

Paper reddened. 

Paper reddened and 1 
partially bleached, j 

Paper reddened and 
partially bleached. 

F»p« blewihtd. 

Lom of weKht {p«r cent.)— ; 

0*0 

— 

23.0 { 

- 

4*0 

KItocHien (per cent.)— 

On •unple . 1 

On dried eutMtftnce . 

11*88 

11*60 

11 

6*44 I 

8*84 1 

11-66 

11*73 

11*60 

11*60 

Ai^Aout extMct (per cent.)— 



1-43 

1 

! 0*64 

1*66 

On dried lubitanee . 

0*.61 

— 

1*55 

! 0*66 

1*87 

Abel heat teet at 160' F. 
{71*r C.) rain. 

1 

S6 

u 

3i — 

— 

Deflagrationtwt ( *C.) .... 

176*0 

176*6 

167*0 

168*0 

163*0 

164*0 1 

178*0 

176*0 

177*0 

176*0 


Tabls XXII.—?7.5..4. PyrocoUodion. No. 83. for 4-7.*n. Q.F. 

Multihtbular gticka, fjehtinisedg diatnrier, 10*98 mni. Appearance, dull hroxm, pra^iccdtp homogeneous. 



ITnheatod. 

8 mouriia at 60* C. 1 6 months at 00° C. 
(140° F.) dry. 1 (140° F.) dry. 

8 months at 49° C. 
(120° F.) wet. 

.6 months 46* C, 
(180® F.) wet 

Phyaloal alterations . 

- 

Slightly shrunk and , 
Rusted; smell 
unchangsd: 
no nitric peroxldo. 

No Inrthcr clwnge. 

Very slight 
shrinkage; pale 
spots; smell 

1 unchanged. 

dpotf more marked 1 
some longitndlnal 
craoks; smoB 
unchanged. 

Beaotiou to litmus. 

Neutral. 

Paper reddened. | Paper reddened. 

' Paper reddened and 
parrialiy bleached. 

F*p« tlnwt 
blMoind- 

Doss of weight (per cent.).. 

0*0 

I'St 4-02 { 

0*69 


Nitrogen (par cent.)— 

On samide . 

On dried lubstaace . 

lS-07 

18*13 

12*87 j 

12*68 

18*18 

12*87 

itaH 

it-to 

Aooeous extMot (per cent.)— 

On sample . i 

On dried substance .1 

0*76 

0*76 



0*96 

1*00 

>•?» 

1-M 

Abii heat test at 160* F. 
(71*r C.) min. 

86 

8» ! IS 

86 

16 

Defiagrattou test (° C.) .... 

176*0 

177*0 

178-0 1 177-0 

178-0 i 178-6 

176*0 

177*0 

177*6 

176*6 

Table XXIII .—PyrocoUodion for ft-sn. Q.P. naval. 

MultUiihidar ^ick$, gdatinUrd, diantder, 10*67 wm. Appearance, light brown, very frosted, and trandueeni. 


Unheated. 

1 3 months at 60° C. 

! (14(rF.)dry. 

6 months at 60° C. 
(140° F.) dry. 

8 months at 49* C. 
1120® F.) wet. 

6 monrits at 41^ 0. 
(120* F.) wet. ^ 

PliyilMl litentioiia . 

j 

Somewhat shrunk, 

1 but otlierwlse 

nnidtered in appear* 
anoe; distinct smril 

1 of nitric peroxide. 

More shrank; much j 
lighter In colour and : 
frosted: longitudinal I 
cracks: smell of 
nitric peroxide. 1 

Bigliiy disintegrated; 
some iticks almost 
white, streaked and 
deliquescent; small 
nitric peroxide. 

Btm further 
disintMnted: etdour 
almost white; eioaeU 
nitric peroxide. 

Eaactlon to litmus. 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

F*p« blwotMd- 

Dost of Wright (per cent.}.. 

1 0*0 j 8*64 

7*90 

7-80 

60*66 

Nitrogen (per cent.)— 

<hi sample— .. 

On dil«a fiatiitenoe. 

11*64 

11*79 

11*87 

11*68 

10*76 

11*14 

7*52 

8*88 

6*86 

6*92 

AaMon Mrtmot (per cent.)— 

On Mmpla . 

On drtca nlwtnnec . 

1*16 

M7 

0*74 

0*76 

H9i 

21*66 

26*68 

28*41 

26*89 

Abel heat toet at 160* F. 
7W C.) arin. 

10 

8 

u 

cold 

-u- '‘‘'C’ 

XMagmOnaMt* C.). 


S.,.', I**'® 

e<‘' > 181-0 

-r- - 

160*0 

UlhO 

»1*6 

161*6 

mm; 

-my Ml)) 
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Table XXIV.— U.S.A. Pj/roeollodwn for 4-tn. Q-F. mval. 

MultitubiUar sticks, gdatinistd, diamrtcr. m/m. Appearaitice, ligM brown, frosted and tranditcerU, 


'( 1 

Viiheated. 

8 months at C. 
(140* P.) dry. 

: 6 months at 00” C. 
(140“ P.) dry. 

8 months at 46* 0. 
{liOP F.) wet. 

6 months at 40“ C. 
(UO* F.) wet. 


- 

Blight shrinkage: 
rather more frosted; 
dUttnot smell of 
nitric peroxide. 

Slight increase in 
shrinkage; smell of 
nitric peroxide and 
nitrous ester. 

Higldy deteriorated; 

; some stloks almost 
white i cracks and 
spots; deliquescent; 
smell of 
nitric peroxide. 

Further disintegra¬ 
tion : stloks almost 
white; smell of 
lUtrio peroxide. 

'x/ ' 

&«aotioo to litmus. 1 

Neutral. 

Paper reddened. 

Paper reddened. | 

Paper bleached. 

Paper bleached. 

Loti^of Weight (per cent.) .. ' 

0*0 

8*70 

11*61 1 

9-X7 

S7.«a 

mtrogeD (per cent.)— 

Ob samite . 

On dried substance . 

ii*e» 

ii*7n 

ll'U 

11*48 

1 

10*47 1 

10*62 ! 

6*26 

! 10*66 

6*87 

6*66 

Aqueous extract (per cent.)— 

On eainpie . 

On dtleo substance ..... 



6*16 

6*58 

4*61 ! 

6*68 ; 

24*16 

25*£6 

Abel heat test at l«o* P. 
<7M* C.) . 

111 

! «* 

_ 

1 cold 

— 

Oeflaoratlon test (* C.). 

190*6 191>0 

181*0 182*0 

176*0 

178*6 

180*5 1 

180*6 

182*0, 188*0 
very feeble 


Table XXV.— U.S.A. PyrocoUodion for 8-m. army gun. 

MttUitabaiar sticks, gelatinised, diameter, 13*86 mm. Appearance, light brown, wry slightly frosted, and sotnewluU 

translucent. Slight smell. 



Unheated. 

8 months at 60° C. 
(14(7* P.) dry. 

6 tnontiis at 60“ C. 
(140* F.) dry. 

3 months at 46“ C. 
(I2<r F.) wet. 

6 monUis at 46° C. 
(120* F ) wet. 

Tl^pdcal alterations . 

i 

, Appearance 

unchanged ; 
distinct smell of 
nitric peroxide. 

Blight shrinkage; 
longitudinal cracks; 
strong smell of 
nitric peroxide. 

Oreat alteration la 
appearance; colour 
very light and 
opfique; white 
deliquescent patches; 

! distinct smell, of 
nitric peroxide. 

Deterioration more 
pronounced; colour 
almost white; 
powder Idghly 
disintegrated; 
strong smell of 
nitric peroxide. 

&eaction to litmus. 

Neutral. 

Paper reddened. 

! Paper reddened and 
partially bleached. 

Paper bleached. 

Paper bleached. 

Igse of weight (per cent.) 

j 0*0 

2*61 

4*51 1 

2*86 

22*28 

nitrogen (per rent.)— 

Oil samme . 

On drlM substance. 

11*86 

11*73 

11*46 

11*76 

n*S4 

11*66 

11*26 

11*65 1 

6*67 

6*68 

Aqueous extract (per cent.)— 

On sample . 

On dried substance. 

i 

i M4 

1 M7 

1*10 

1*19 

2*68 

1 2*64 1 

1*18 

1*17 

1*27 

1*82 

Abel heat test at 160“ F. 
(7M“ 0.) min. 

i 

! sa» 

1 

0, 

1 

cold 

cold 

IMtla^ntlon teat (* C.) ... 

182*6 

188*0 

176*6 

176*0 

181*5, 182*0 

182*0 

SI 

180*6 

181*0 


Sffecl of a moist atmosphere on the hallisiics. — The following reBiilt* show that the heat test of a nitrocellulose 
powder may Jail to a very low point, whilst the b^Ustios arc atill practically unAffeoted :— ' 


Firing truds of nitrocdltdose. powder stored at 46® C. (wet). 



Mode of packing. 

Weight of 
charge llrcd. 

Temp, of charge, 

Huxzle velocity. 

Pressure (toiu 
per square In.). 

Heat test of 
powder (180* F.). 



kilos. 

"C. 

f.s. 





16*646 

27 

276S 

16*20 





16*646 

26 

2720 

14*86 


26 

“ 


16*646 

26 

2741 

14*76 



JUttf g months 

Air tight iron case 

16*646 

26 

2791 

16*80 





15*646 

26 

2788 

16*85 





16*646 

26 

2768 

16*50 


* 



16*649 

28 

2817 

16*60 




Wooden box. 

i6-a4« 

26 

2792 

16*80 




16*618 

27 

2718 

16*X0 





16*646 

27 

2726 

16*10 





16*418 

27 

2708 

16*80 


OJ 

„ 


15*411 

27 

2702 

14*90 




. 

16*697 

27 

2784 

16*06 




Wl»n the powder wa« directly expoiied to the wet atmosphere the baUistaoi oommenced to suffer, ob shown 




Uloi. 

16*640 

•c.' 

26 

f.s. 

2741 

14*75 

U 

.After 6 months 

Freely exposed .... 

16*621 

26 

2702 

It-40 




16*621 

26 

2645 

18*66 

1 ^ 



16*521 

96 

2564 

18*00 

f 

«• 

II ' » . . 4 

16*621 

26 

2586 

18*10 







. . 

--- -ti 


A. 
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Cl. I—PLANT. APPASATIJ8, & MACHINlfeY. 


a. n.—PUEt, GAS, k LIGHT. 




London Section. 


STUDIES OF BASIC CARBONATES. 

BY W. A. BAVJS. 

(This J., Aug. 31, 1906, pp. 788 »iq.) 


EbraTa. 

P. 791, col. 1, lino 40 ; for*** Arzfuni ’* 
P. 793, col. 2, line 5 from bottom; 
/read “ product.” 


read ** Arzruni.” 
for ** produotH ” 


P. 794, col. ■ 1, line 
OH.MgCOsH.2H,0. 


for 0H.MgC0,,2H«Q rie 


Line 9. for OH.MgCOjH rea«)H.MgCO,H,2Ha0. „ 
P. 795, col. 1, line 39; for Kryatnll read Krystalle. ^ 

P. 796. read heading of col. 3, Table III., fjtowt- 
“ Concentration OH.MgCO,H,2HjO per litre," 

The aaterisk in heading of col. 6, Table IV.,’ tjtUn t 
the analjTiea at top of p. 797, whilst the looltnote wfej 
to the asterisk on p. 797, col. 1, lino 3L 


P. 798, col, 1. line 7 ; for Mg(CO,Na) read Mg(0Q,II»)i 


Journal and Patent Literature. 


1I.-PLAKT, APPARATUS. AHD HACHIRERY. 

{Continutd from page 910.) 

English Patents. 


mporaling liquids by mmns of sttam 

f -. I), u Moriaon. Fr. Pat. 360,413 

Under Int. Conv.. May 24,1906. 

See Eng. Pat. 10.817 of 1005; lliis J., 1900, 462.—T.P.B 


Heating and r 
Apparn(uM foi 
May 19, lH(i6. 


Atomising liquids ; Centrifugal fans or machines for -. 

P. Kestner. Lille, France. Eng. P»t. 20,698, 
Oot. 12, 1905. 

The improvement claimed conaUta in oonatructing the 
■o^ing, in which the atoiniaing fan works, of such large 
dimensions internally, that the mist produced by the 
’fan is not thrown violently against the walls of the casing 
and condensed to liquid, but has room to fall slowly to 
the bottom Lf the casing. By this arrancenient * the 
atomised liquid remains for a (comparatively long period 
an intimate contact with the air or gas, so that very 
complete humidification or washing is attained.—W.H.C. 

Kilns; Vertical -. E. Schmatulla, Berlin. Eng. Pat, 

21,116, (ht. 18, 1905. 

;Bbe Addition of Sept. 26, 190 a 5, to Fr. Pat. 352,519 of 
1905; this J., 1906, 267.—T. F. B. 


Fbknch Patents. 

Vapours [Water, alcohol, ether, cDc.]; Separation of -, 

soluble in sulphuric acid and mixed with air. H. do 
Chardonnet. Fr. Pat. 361,648, July 26, 1905. 

The mixture of air and vapour is driven by fans, capable 
•of producing a pressure equal to from 80 to 120 mm. of 
water, througli a series of leaden chambers or towers in 
which a mist of sulphuric acid is produced by suitable 
.atomisers. The towers ate providcid with coils through 
which water or steam is circulated to produce any desired 
.temperature. The towers are arranged in senes, in the first 
'of which water only is absorbed by the mist of sulphuric 
acid, and in the last only the alcohol or ether. From the 
diquid condensing in the last chamber, the alcohol or ether 
is recovered by distillation.—W. H. C. 


AimUc cftergy of a moving fluid : Process for iransfomiini 
the chemical energy of a comhustiHe into the —, am 
apporaius therefor. A. Vogt. Fr. Pat. 866.301 
May ir», 

Sm Eng. Pal. 3607 of 1905 ; this J.. 1908, 748.—T. ». B 

Drying or converting liquids itUo the solid tUalc ; Proceet 

and apparatus for -. J. Kuniuk. Pc. Pat. 368,286 

Alay 18, 1006. Umler Int. Conv., March 3, 1906. 

Thk cylinder, on the surface of which the material ii 
to he dried, is encased in a shell, and a current oMr li 
forced through the annular space lietween the t/jSL 
iho rapiil current of air enable., the evaporation., to lA 
conducted at a low temperature, ao that the solid. W<i"hot 
overheated and injuied. Several eylindera lAy bt 
employed. If the drying is conducted at temoeratnijM 
in the neighbourhood of 40° C.. the current of air must 
be previously heated, but at higher temperatums this la 
not iiocessary.—W. H. C. 

Dryer. Aktiebolaget-Separator. Fr. Pat. 366,548, 
May 23. 1906. 

Thb claim is for a centrifugal drying machine in which 
the |ierforations of the drum are made conical, and are 
provided with brushes or sorajiers to remove any aolid 
wliich may accumulate in and stop up the orUices.—W.H.C. 


n.— FUEL, GAS, AND LIGHT. 

(Continued from page 921.) 

Oxygen, carbon dioxide, and steam; Rates of aetiore of 
on carbon. P. Farup. VII., page 983. 


MiUliplc effeu evaporator; Process for causing the 

liquid to trickle down the tubes in a -. F. J. L. E, 

Laneolle. Fr. Pat. 365.045, May 6, 1906. 

In ordinary evaporators the liquid is introduced below 
■the lower tubo>piato, and rises up the wide central 
tube to a level slightly above the upper tube- 
plate J the tubes ore consequently always full of 
.liquid, and the bubbles of vapour are generated 
against the pressure of this liquid. According to the 
siieoifloation, the liquid is introduced through an injector 
placed at the lower end of the central tube. The liquid 
JS projected vertically upwards, and falls as a spray upon 
the upper ends of the evaporator tubes, down which 
it trickles. The level of the liquid is not allowed to rise 
.above the losver tnbe-plate, and the vapour is oHqerated 
much inwle easily, as the tubes contain no oottpi|^liqttid 
•the prestuie of which has to be overComa.—W. Su 


Enolish Patbnts. 

Agglomerates, paint material, fuel briquettes, and the liiej 

Manufacture of -. R. A. Le Maltro, Ixelles-Brussels, 

Belgium. Eng. Pat. 15,818, Aug. 2, 1906. 

Sun Fr. Pat. 356,051 of 1905; this J., 1906. 10.—T. F. B. 

Briquettes ,* Manufacture of weather-proof - by means 

of binding materials soluble in toater. R, Bock, Snuohow, 
Austria. Eng. Pat. 23,902, Nov. 20, 1905. 

S*B Addition of Nov. 18, 1905, to Fr. Pat. 325,708,>al 
1902; this J., 1906, 468.—T. F. B. 7*’’' 

PetrokuM' i Manufacture 
Jwsj. J. M. A. Stillesen, 

1, 1906. 

M:fL Pat KOQ OOS n( lOA 


of sUiMfioi — for tttt m' 
Brookl|ri^:'<U,8.A. . Eng, 

It* .T tmuc loA Fn 





Cl. rUrJpEL, OAS, * LIGHT. 


{OdOU, 1».06. 



Qa»‘‘prod'Utin& H. J. Grice, Acock< 

^ Oeien, Worcester. Eng. Pat^ lft»410,^ept. 20, 1905. 


Two suction gas nrodoj^s, each of whiclroan supnly all the 
gas required oy tno ougine, ace connected througn suitable 
yalves to a common washing and cleaning plant. Whilst 
ome producer i| in use, tlie otlier is held in reserve. When 
it is necessary to shut off the first, to clean out the clinker, 
the valve controlling this reserve producer is ojiened 
slightly, and thb generation of gas is allowed tu proceed 
in it until it Is ^n full working condition, whereupon the 
valve is opened fully, and the first T>roducer is shut off. 

^ , —H. B. 

<?o« ma,nMjacl‘i(T£, R. (3. Shadbolt, Grantham, Lines., 
and C. B, Tully, London. Eng. Pat. 21,124, Oct. 18, 
1905. 

Thk process of blending producer gas and coal gas, 
desorioed in Eng. Pat. 10,0.55 of 1005 (this J., 1000, 017), 
is modified by causing the producer gas, before it mixes 
with the coal gas, tu }^sh through a mass of incandescent 
coke or the like, whereby the carbon dioxide in the pro¬ 
ducer gas is to a large extent reduced to the moiioxulo. 
In carrying out the process in a bench of horizontal 
retorts, one of the retorts may be employed as a reducing 
retort, being connected at the rear end, by a vertical 
ohaanal, with the top of the gas generator, and at the 
tfont with an ascension pipe leaciing to the hydraulic 
main, »By this arrangement the producer ^as is led 
through incandescent coke, coulainod m the retort, on 
lii way to the hydraulic main.—H. B. 

[iS/urtmn] Producer gaa iJinmUors, T. W. 8. Hutchins, 
Manchester, and J. B. Wilkie, Liverpool. Eng. Pat. 
22,974. Nov. 9, 1905. 

Thb vertical pipe conveying the hot gas from the top of 
the producer to tlie foot of the scrubber is wound exter¬ 
nally with a helix of fibrous material, on to which water is 
fed{ ,and the nijx) is surrounded by a wider pipe, ojHm 
top, anu communicating at the bottom with the 

r ue beneath the fire in the proifucor. When the pro- 
r** in action, the air supply is drawn down the latter 
l^pe, <^d carries with it the steam given of! by the wet 
Bbroufl,‘material. The producer is closed below the lire 

graUs by a horizontal plate on to which wator is fed, and 
the steam generated from it likewise mingles with the air 
Kipply.—«. B. 

Gas retort ; hdroduclion of tAcam or into a -. 

G. A. Hockert, Munich, Germany. Eng. Pat. 25,945, 
Deo. 2, 1905. 

S»a Fr. Pat. 369,032 of 1905; this J.. 1906, 460.—H. B. 

jProdlftoer gas pfants. Tangves, Ltd., and J. H. Pitt, 
Smethwick, Staffs. Eng. l*at. 26,763, Dec, 22, 1905. 
The improvements claimed consist essentially in the 
combination, with the gas plant, of a heated chamber, on 
to the wedls of which the gas-charged water from the 
drain-box of the scrubber of the gas t4ant is delivered, in 
Q^er to expel evil-smelling gases from the water, and 
^ndoT it fit for refuse. In applying the method to a 
auction gas plant in connection with a gas engine, the 
water from the scrubbssr is delivered into a tank, pumped 
thence through the water jacket of the engine cylinder, 
delivered hot in the form of a spray on to the outside of 
the exhaust-gas bcKX, and, thus purified, is led into a tank and 
again delivered into the sonibW. The carbon monoxide, 
&o., exfielled from the water, may either he allowed to 
escape uong with the exhaust gases, or may bo kept a^iart 
from the latter for use. This system enables the usual 
circulating twks for the engine to lie dispensed with. 

Qtisifying raw eotinhuiA^)U meUtruds; Melhodf of and 

apfaratus far -. P. Hoering and W. 'Wieland, 

, Berlin, Kng. Pat 2245, Jan. 29, 1906. 

Oas is generated from combustible materials, such as 
and the like, containing large quantity of. water, 
oy ea^bonising them in a ‘vertical still k#^Yetort, and 
thM^^WodaokaeaMfrekm the coked sutMtaixoehxaaBneratfir. 


situated beneath the retort, and separated from the latter 
by a valve, the generator being fed periodically from the 
retort. The retort is heated externally either by the hot 
producer gases, or by the combustion of the distillation 
gases. To prevent damage to the separating valve by 
the heat of tltc coke in the retort, the latter is provid^ 
centrally with a vertical pipe, 0 ]>en at both ends, and 
extending from near the top to near the separating valve ; 
the steam generated in the upper parts of the fuel is thua 
led down, and discharged into the coke near the valve, 
cooling the coke, and then mingling with the distillation 
gases. Alternatively, the valve, or the portion of the 
retort casing near it, may be water-cooled, the steam 
generated being passed into the apparatus. The gases 
am) steam lilieraied in the retort may lie led down into the 
generator either directly, or after liaving been bum«Kl in 
fire-tubes surrounding the retort.—H. B. 

Suction gas producers. F. Bauke, Berlin. Eng. Pat. 
8276, April 6, 1906. 

See Fr. Pat. 303,348 of 1966 ; this J., 1906, 842.—T. P. B. 

Qaa retorts. T. Jerratsch, Schwerin, Germany. Eng. 
Pat. 8433, April 7. 1906. 

See Fr. Pat. 365,162 of 1900; thia J., 1906. 919.—T. F. B. 

Gas generators ; Suction ——. F. Bauke, Berlin. Eng. 
Pat. 8778, April 11. HH)6. 

See Fr. Pat. 365.364 of 1906 ; this J., 1906, 920—T. F. B. 

Prote-ciire, gaa ; Production of non-oxidising -, for use 

in conjunction with petrolpum and other eoinhuslible 
liguids. C. Martini and H. Hiineke, Hanover. Eng. 
Pat. 10,948, May 10, 1906. Under Int. Conv., May 15, 
1905. 

See Addition of Gt^t. 31. 1905, to Fr, Pat. 337,733 of 1903 ; 
this J., 1906. 363.—T. F. B. 

[Air-] Carburetting process, and. apparatus therefor. F- 
Onincwald, Schdueberg, Germany. Eng. Pat. 12,127, 
May 24. 1906. 

Air is oarburetted at ordinary atmosphcrii’ temperatures 
by paBsiiig it through a rotating drum containing a net¬ 
work of intersecting burs, which are kept constantly 
wetted with a thin film of “ viscous liquid fuel ” 
liquid hydrocarbon having a sp. gr. exceeding 0*7).—H. B. 

CarhureUing apj>araUfs. F. Orunewald, Schoneberg, 
Germany. Eng. Put. 12,128, May 24, 1906. 
“Non-absorbent balls, preferably spherical and of such 
n size that the interstices between them are not filled by 
theiiouid,” are used as filling material for the corburetting 
chamber of on apparatus for carburetting^air by means 
of liquid hydrocar^n.—H. B. 

Incandescing bodies for electric incandescent lamps ; 

Manufacture of -. A. Just and F. Hanaman, 

buda]>est, H. Landesberger and 1. Salzmann, Vienna, 
and Vorein. Eleotricitats A.-G., Budapest, Hungary. 
Eng. Pats. 20,175 and 20,176a, Oct. 6, 1905. 

See Fr. Pat. 368,272 of 1905 ; this J., 1906, 213.—T. F. B. 


French Patents. 

Washer for coal and other materieda. Hoyl and Patterson, 
Incor^Kirated. Fr. Pat. 364,640, Jan. 23, 1906. 

Thb washer consists essentially of an oscillating tabic,, 
the foundation of which consists uf a series ofitransversfr 
laths, alternately fixed and movable. The liuhs placed 
at one end of the table are close together, and have only 
one side inclined, whilst those at the other end are farther 
apart, with the intervals gradually diminishinff between, 
them, and have both their faces inclined, ^e finest. 
impurities are removed at the former end of th^'table. 

—A. Q. L. 

JW ; Mtthod 0 / preparing sdid -. ft, B^in. JV,. 

^ * ?at 865,762, April 30. ^ ‘ _ 

LmtfBJH^iloined masneaium carbonate ifi» '.n&Ded im 
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peteoleuto untii they hare absorbed as mooh as they will 
take up (about three times their own weight), and, after 
draining, they are ready for use a* fire-lighters, &c.—0. S. 

Coke ovene: System of kigh-tcmperaiure -. E. 

Ippolito. Fr. Pat. 366.8«8, March 7, 1006. Under 
Int. Conv., March 0, 1005. 




TbB ayUeia is shown in the accompanying illnstrationa, of 
whioh 1 is a plan and Fig. 2 is an end view, ^tly in 
sebtioD.. AE the gases iasuing from the oven, E. beat the 
ohann^, H and I, and then heat the sole of 
We 4|Mp on iasuing from the horirontat ^M^nel at C. 
to ^banner the gases from the ovn^jK traverajs 



Boiler fire-hox, for liquid or gaseous juds. A. and S, 
Soigle. Fr. Pat. 301,607, July 1, 1005. 



The ordinary fittings being removed from the ‘Elm, A, 
the liquid or gaeeous fuel is injected by two or 
injectors, c, c, m the direction indicated 6y the lj||tb St 'ii' 
At the bottom of the due, a, is placed an air ch 4 w|Mor 
casing, h, the upper surface of which is stepped fa'mWWw 
and prftvided with rows of openings, c, in each of^the stei^i. 
The air necessary for combustion is drawn thrbligh thw i 
openings by the natural draught in the direotiao indicatMi * 
by the arrows, so that the gaseous fuel bums progressivbly 
along the whole length of the flue.—W. H. C. 

Heat energy: Apparatus /or the production o/ —~ a 

dosed receiver. M. Castelnau. Fr. Pat. 36S,5(I& 
April 23, 1006. 

The apparatus oonsisW of a strong closed receiver, into 
which a combustible gas or liquid (c.g., petrol) and a gaaeous 
or lii^uid supporter of combustion (e.g., oompresssd or 
liquefied air or oxygen) are forced simultaneously by mpans 
of a system of three pumps. A certain proporthm of, 
water is also injected into the retieiver. The oombvistibl* 
mixture is ignited electrically or otherwise, thiWby 
producing a mixture, at high pressure, of steam and die ’ 
products of combustion, which is led off from the reoM^si^ 
to drive a motor.—H. B. 

Smoke: Process of washing and laying . J. F. P. 
Kestnor. Fr. Pat. 365,453, Apm 21, 1006. Under 
Int. Conv., May 6, 1005. 

She Eng. Pat. 0540 of 1005 j this J., 1006, 666.—T. F. B. 

Qas containing suspended dust or smoke; Process for 

the rapid washing of -J. F. P. Kestoer. Fr. Fat. 

866,462, April 21, 1006. Under lot. Conv., 6, 
1906. 

8e« E^. Pat. 9648 of 1906: this J., 1906, *64.—T. F. B. 

Caserns mixture eontaining hydrogen and methane i Mam- 

factuTC of a -P. &batier. Fr. Pat 36L6li^ ) 

July 7,1906, 

In 'i^Mentee's earlier French patents (this X, IMS, 
on bed procesees tor p’odaoiug a 
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of hydrogAQ and moth&ne by (1) docorapoaiiig water-gas 
jJgL^^enca of reduced niokel, iron, or cobalt, at 300^— 
.IK^ and (2) causing steam to react upon the oarl^n- 
ised BiOtals at 400‘’— G^(f C. According to the preiient 
invention the two operations are oonducted simultaneouBly; 
a mixture of steam and water-gas is led over the redact 
metals at 400°—1500°, and from the product any useless 
ooDstituents, suOh as carbon dioxide, may be removed 
if desired. Instead of water-gas, any gas containing 
carbon monoxide, with or without hydrogen, may be 
employed ; e.g., producer gas, blast-furnace gas.—H. B. 

Oat producer. 0. Viarm6. Sixth Addition, dated 
March 31, 1906, to Fr. Pat. 309,432. March 27. UKH. 

An aunnlar steam generator, situated at the base of a 
auction gas producer, is provided with lateral holes for 
escaTO of the steam, and with a hole in the bottom through 
which the excess of water may drop into the enclosing 
ash-box. An outlet pij^e at the base of the ash-box allows 
the water to flow out into a receiver, wher<*by the workinan 
is enabled to judge of the suflloiency or otherwise of the 
water supply. In order tliat the suction of the producer 
may not isturb the free flow of the water from the ash- 
box, the wall of the latter is ^Msrforated at a |>oiut above 
the water outlet; the water thus flows out at a pressure 
equal to, or but little inferior to, that of the atmo^here. 

Cfaseous mixtures ; Centrifugal separnlor for -. E. 

Mozza. Fr. Pat. 365.534, April 24, 1900. Under 
lilt. Conv., April 29. 11M>5. 

See Kng. Pat. 7421 of JiKlO, this J., 1900, 841.~T.F.B. 

Sulphuretted hydrogen';. Process for removing - from 

gas. E. Burscholl. Fr. Pat. 300.047, May 9, 1900. 
To remove aulpihurettod hydrogen from gas in the wet 
way, the gas is washed with an alkaline solution of ferric salt, 
obtained, for example, by dissolving 3 parls of potassium 
tartrate m 100 parts* of water, and adding an excess of 
ferric hydroxide containing caustic ixitash or potassium 
carbonate. The ferric hydroxide is at first dissolved 
partly by the tartrate; as the dissolved portion is 
precipitated in the form of sulphide by the sul- 
nhiwtted hydrogen in the gas, fiosh quantities pass 
into solution, the dissolving and precipitation pro¬ 
ceeding as long as any feme hydroxide remains. The 
eulphiae of iron produced is then oxidised in the air, with 
liberation of sulphur and formation of ferric hydroxide, 
soluble in the liquid as at the start.—H. B. 

Sidjdiur and cyanides from spent oxide, etc. Process and 

for the. extraction of -. ,7. J. M. B^cigneul. 

^ird Addition, dated Ajird 7, 1906, to Fr. Pat. 345,071, 
July 23. 1904. VII., i>age 985. 

Calcium corWde 7 Method of making -. H. L. Harten- 

stein. Fr. Pat. 365,800, May 1, 1906. 

SxJlIT.S. Pat 819,219 of 1906 ; this J., 1906. 544.~T.F.B. 

Calcium carbide and method for its numvfaciurp. H. L. 

IlartoasteiR. Fr. Pat. 365,801, May 1, 1906. 

Smb ILS. Pat 819,220 of 1906; this J., 1906, 544.—X.F.B. 

Calcium carbide^ Method of protecting -. H. L. 

HarCensj^in. Fr. Pat 306,802, May 1, 1900. 

Saa t?.S. Pat 8i9,221 0 ? 1906; this J., 1906. 644.—T.F.B. 
/ 

Calcium carbide 7 Process and appiratus for making -. 

H. I 4 . Haftenatom. Fr. Pat. 365,803, May 1, 1906. 
Sbb U.S. Pat 819,222 of 1900; this J., 1906, 644.—T.F.B. 

Filaments for incandescence lamps ; Manufacture of -. 

J. Oanello. Fr. Pat. 301,602, July 3, 1006, 

Sbb TJ.S. Pat. 829,508 of 1906; this J., 1900, 919.—T.F.B. 

Lumnous bodies for electric ineandeseenoe lamps; Process 

for making -H. Kuzel. First Addition, dated 

Jtdy 36, 1906, tp Fr. Pat 359,025, Jan. 9, 1966. 

Saa ISa^. Pat46,4e2 of 1906; this J., 1900. 807.—T.F.B. 


Filaments tor incandescence lamps. A. Juft and'F. Hana- 
man. Third Addition, dated Feb. 14, 1906, to Fr. Pat. 
347 . 001 , Nov. 4, 1904 (this J., 1905, 481 and 1220, and 
1906. 843). 

Tungsten filaments obtained as in the original patent 
aro amorphous, and therefore break readily. By inoor* 
porating with the tungsten a sraali proportion of certain 
more readily fusible metals, such as chromium, vanadium, 
tantalum, thorium, &c., the tilainent during the final 
heating fuses so far as to assume a crystalline character, 
with ihtoriacing needles, whereby its fragility is overcome. 
I'he process consists in forming into filaments a mixture of 
finely pulverised tungsten, a siiial) proj[>ortion of one of the 
metals mentioned, and an organic binder; carbonising 
the mixture ; eliminating the carbon by heating the 
filament in a mixture of steam and hydrogen; and finally 
heating the filament electrically to a liigh temperature. 

~H. B. 

Filaments for incandescence lamps. A. Just and K. 
Hanarnan. Fourth Addition, dated Feb. 19, 1900, 
to Fr. Pat. 347,061, Nov. 4,1904 (see preceding abstract). 
A FILAMENT of carbon, or of metal, or of a mixture of 
carbon and metal, is coated with tungsten or molybdenum 
by heating it electrically in a low-pressure atmosphere 
of hydrogen containing a gaseous compound of the metal. 
A pressure of 200 min. of mercury is suitable. It is stated 
that at a low pressure the deposition of the metal occur 
more uniformly, and the <le)>oMit has a crystalliue form. 
Several filaments may be tnounlt^d in scries, and submitted 
simultaneously to the j»roc<?e».—H. B. 

Conductor ; Mectric -, esmcially suitable for incaa- 

descenre lamps. Parker Clark Electric Co. Fr. Pat. 
360,236, May 14, 1906. 

BeeU.S. Pat. 821,017 of 1906; thisj., 1900, 694—T.F.B. 

m.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from page 921.) 

Carbonisation of wood by su'ijerheated steam. F. Elfstrom. 
Teknisk Tidskrift, 1005, General Section, 289—201. 
Proc. Inst. Civil Eng., 1906, 164, 60—61. 

SuPBRiiiSATBi) stoani is introduced directly into the first 
inemW of a row of retorts ; the steam, together with the 
gases evolved from the wood, then passes to the next 
retort, and so on. The greater part <if the heat is required 
for uvaporating the moisture contained in the wood, but 
the sttmm need not lx? so highly superiieated for this 
pur()Oso as for the subsequent charring of the wood. 
The hottest steam is therefore introtluced into the retort 
in which the carbonisation is nearest completion, whilst 
the fresh wood is charged into the last retort of the series, 
wherein it is subjected to the action of the steam and gases 
coming from the other retorts. With ten largo retorts 
connected in series, each of 20—30 cb. in. (about 700— 
1000 ob. ft.) capacity, carbonisation is completed in 12— 
20 hours, whilst drawing and charging take 4 —5 hours, 
so that each retort can l>e w orked oil once in 24 hours. 
When carbonisation is complete in a retort, saturated 
steam is passed in for one hour ; iliis becomes superheated 
to some extent, and after passing through the superheater, 
is used for completing tho charring in the next retort.- 
Water is next introduced, in small quantities, into the 
cooling retort, and afterwards, for one hour, a fine spray 
of wawr is sliowered upon the charcoal, which is then 
ready to be drawn. The mixed steam and gases from 
the Wished retort, on their way to the superheater, am 
led through boiling water in a oovered tank, in which 
the heavy oils (b. pt. 200°—^250° C.) are condensed. It is 
stated that by working with superheated steam, the yield 
of oil is increased by about 17 per o«at., and the oU i« of 
much better quality, whilst the oonsumption of fuel doei 
not axoeod 15 par cent, of the weight of enaicoal obtatQodj 
woodman^e ohipa and saw-mill refuse omi be used iq0tjl^ 

.lA.i fiL ^ 




‘‘ CraeUni jto,” from erode ott; • .Sxamimlion 

S' SS’®/ i^omeT. Oeitwt. Chom. «. 

Thk crude oil used for the distillation was brownish-black 

eronm“«’aris°^')^ *" odour. It had a ep! 

on distillation in an Engler's 
a'I?™*? results ;_Bens(ine (at to 
W C ’ sn nill’ Ji**' ®®“‘" ' Potroleum (140° to 
fat oracking distillate 

at ^80" c.). sp. cr. 0-902, S9 per cent.; and loss (oases), 
(I per cent, by volume. Th# cracking process, carried out 
as far ^ fwssible under the same conditions as in practice, 
gave the following yield :-Cracking distillate, 78 ; coke 

,,nlL *"** *■*'“ »““«niption that the 

only rwraffin hydrocarbons present in the gas were methane 
^d ethane, it was found to have the following coniiiosition 
by volume:—Carbon dioxide, O-fi ; uusaturated hydro- 
eariions, 12.0; oxygen, 1-0; carbon monoxide, 2.2; 
hydrogen, 8-8; methane, 43.0; ethane, 31-9; and 
hydrogen sulphide, 0-6 (ler cent. A comparison of these 
iigiires with those of various naturally occurring mineral 
gases shows a striking agreement, and hence the author 
infers that the formation of natural gas and of cracking 
gas IS duo to analogous processes. The heat of combustion 
of the gas analysed calculated from its chemical com- 
jswition is 8400 calories. The author points out that on 
ail average about 10 jier cent, by volume of the petroleum 
msidue submitted to the crocking process escapes in the 
form of gas, and suggests that factories should take stens 
to utilise this gas.—C. A. M. . 

3/tnerof ^ luhric-ating oils; Chemical conslants in the 
80 S—933 -' Clhcm.-Zeit., 1906, 

In widition to the iodine value and Maiimenii figure, the 
author has determined the amount of asphaltum-pitch 
formed on looting the oils, and terms the result tho 
rosmilication number " ( VerhariongsecM). In making a 
(interntmatioii, 50 grins, of the oil are boated in a Iher- 
mostat for 60 hours in five periods of 12 hours caeli, at a 
temperature of I25» to 136° C.. the heating being dis- 
oontiiiued (or 12 hours each night. The oil and tho 
pitch-hke residue are then washed with iiotrolcum spirit 
into a .600 c.c. tlask, which is filled to the mark with the 
same solvent, and allowed to stand for 12 hours. The 
deposit is then collected on a weighed filter, washed 
with rwtroleum spirit, dned, and weighed. The amounU 
of asphaltum-pitch thus obtained with 21 representative 
oils ranged from 0-044 (ler cent, to 3-114 per cent. The 
imlinc values were determined by Wijs’ method upon 
1 '•'""‘’■''“I '» 25 c.c. of carbon tetra¬ 

chloride, and the Maumen4 figures by treating 50 c.c. 
of the oil with 25 c.c. of sulphuric acid (100 per cent, 
inonohydrate) in a well-isolated apparatus devised by 
the author. The following are typical of the comparative 
Ttfsuits t — 
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ixtthf* Irf ^ crude oU 
fwm which the InWoant was Prepared ha4 » etaalderaUpv 
influence on this constant, aniTit would a^Xit ^ 
rai^t Pennsylvaman and Russian oils are tS* bairt 
r oar turbmo oils examined differed greatly od rtgards 

thm was but little difference in their iodine values Mid 
Maumend hpres. In practice the four oUs behaved 

m the indioations shown 

by ^0 ^mfieation number, and the oil yielding 2-12 per 
<™t. also dirtied tho machinery through separation of 
the pitch after the usual lubrication whilst fce turbine 
was not being used.—C. A. M. vuiuun, 

Petroleum production of Koumania. Bd. of Trade J 
Oct, 4, 1906. [T.R.] 

Tub pr^oction of Roumanian potrolenm during the flret 
half of 1906, as compared with the first half of 190fi was 
as follows;— 

First half, 1605. First half, 1908. 
Metric tons. Metric tons. 

I’roduetion of crude potro- 

„ ,'®"'" •••; . 212.16I .. 404,358 

Production of petroleum 

Export-®"'”. •• 

(Wo distilled jxitroleum 19,904 .. 18 387 

. 39,887 .. 98,918 

. 2(!,046 .. 34,016 

Prknoh Patbhts. 

Hydrocarbons ■; Process for the paHial dehydrogenalitm 

Oombustibles Industriids. 
Fr. I-at. 366,428, April 19, 1906. usvneis. 

It IS stated that hydrocarbons (tars, tar oils, Ike.) oan be 
iKilymerised or condensed to form other hydrocarbons 
by passing air, alone or mixed with oxygen, o«me, or 
some inert gas, through the heated hydrocarbon j ttwheat 
produced by the partial oxidation and condensation is 
said to bo sufficient to complete the distillation. Tho 
products ore similar to those produced by ordinary dis- 
tillation at a higher temperature. The foUowing is I& 
examine of the prooess: A coal tw of an, gr. 1*1705, 
and elementary composition, carbon, 91*07 per cent, 
hydrogen, 5-30 per cent., is first heated to 105® C., and air 
18 blown in at the rate of about 2 litiTM per minute pw 
kiJo. of tar; the distillation is continued until the temoera> • 
tore has i^hed 180° U, when a pitch, of the eomposiW 
®” I iw.®? ’ hydrogen, 6 per oent,, and of an. “■ 

‘ , “ “htainod. By similarly distaiing a minerS 
od tor (sp. gr. 0-937), previously heated to TOP 0., until' 
the temtwraturo is 375* C.. it is stated that" the produhts 
consist of a stjries of hydrocarbons of value as Inorioants, 


ou. 

Bp sr. at 
15" C. 

Viscosity In 
Kngler’s 
apparatus at 
26" C. 

Bolidlflcatlon 

point. 

Flashing 

point. 

Ignition 

point. 

Asphaltum 

^teb. 

Amerlesn ipladle ... 

Do. refined ... 
BuMlAn machine ... 
Amerioui torhine .. 
Mschioe (f Texas) .. 

0-870 

0-875 

0-007 

0-022 

0-948 

6>20 

6-UO 

27-0 

16-60 

18*00 

*C. 

0 

0 

fluid at —16 

—s 
—0 

"C. 

200 

200 

216 

220 

214 

"0. 

226 

228 

266 

267 

260 

per cent. 
0-606 

0-U4 

0-260 

1-730 

1*612 


- T?®*? little parallelism between the numbers 

in the last three Mlumns, but the agreement between the 
amounta of asphaltum-pitoh and the Maumen* figures was 
closer than lietweon the Maumeni figures and iodine values. 
In the autltor s opinion but llttie reliance oan be placed 
upon the iodine number as a constant, and little more upon 
the ^umenfi figure. But he considers tho resihifioation 
“USSf L “ ol »I> oil. Tho amount of 

MraHM^m-pitoh formed on heating was materially 


Ammonia; Eidraeling - from gms-liquor. A. 

FiUunger. Fr. Pat. 366,769, April SO, 1908. 

Thb gas liquor is heated, preferably in a eolumu apparatus, 
without Mldltion of lime. Tho ammonia is oolleotod, sod 
the ligui^ freed from Mi but a minute proportion of 
combined ammonia (O-OS per cant.), is pnmW into a 
cooling tower, whence it is taken to the sorufaber, to be 
again used in absorbing ammonia from son The pnesos 
IS repeated indefinitely, so that mo and toe same goanfilty 
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of gas water oir^oiatoa oontinui^y, uid farther addi’tiens 
of washing wliiW tat imBeoestary. Two kinds 6! dtstillizig 
ooiamns alb ’riidWn: one adapted for use when super* 
heated or dry* steam is directly employed to drive off the 
ammoniat and the other, in which indireot beating by 
ordinary vapour is used, with or without the aid of dry 
steam.—E. 8. 


1V.-^OOLODRIN6 MATTERS AND 
DYESTUFFS. 

{Continued from page 924.) 

Am dyettuffs derived from the pyridine eeriea. R. Baumort. 

Ber., 1906. 89. 2971—2976. 

Th® author has prepared a/.o dyestuffB containing the 
pyridine ring by combinmg the diozo-dcri vati vos of p-an»ino* 
y*stilbazol and p-amino-a-Htilbazol with ohenols and 
amines. a-Slilbazol’p^aM-fi^naphihol hydrocMoridc, pre. 
pared by combining the diozo-denvativ© of p-amino-a- 
Btilbazol with 8*naphthol in alkaline solution, and siibHe- 
quently acidifying with hydrochloric otud, cryHtallises 
from hot alcohol in red-brown leaflets, ni.pt. 252—26.T C. 
Th© dyestuff is slightly soluble in hot waWr, and its 
Boliition dyes silk, wool, cotton, and mordanted cotton red. 
y>8Ulhazo(‘P-azo-^-naphtkal hydrochloride was prepared 
in a similar manner from p-ainino-y-stilbazol. It dyes 
rather darker shades than the foregoing com^Kmnd. and 
melts at 267®—268® C. a-Stilhazol-p-azoresorcinol is only 
slightly soluble in water, and dves silk and cotton 
vonowish-brown. wool, and niordantetl (iotton coffee- 
brown. y>8tilbazol‘p-azori'.sorcinol gives redder shades 
then the corresiioudiug a-corapound. Sodium-a'dUbazol- 
p-azo’^-naphthol eulpkonate, obtainorl from Schaffer’s salt 
dyes silk, wool, cotton, and mordanted cotton bright rod. 
Sodium-y-atilbazd-p-azo-ft^na-phthol atUphonate i^ossosses 
similar pTO]:)erties to the foregoing. ])ieodiu.m‘a-stilhazol-> 
p'UZO'^^naphthftl^ditvipkoruUe, obtained from K salt, dyes 
eilk, wo(d, and cotton bluish-red, and mordanted cotton 
violet. ^8odium‘y^stUbazol-p'azO‘^-7iaphtholdisulphotMte 
has similar dyeing jiroperties, but produces rodder shades 
on mordanted cotton.—J. C. C. 

/sorcstndone and analoyoua compounds [Azine dyestuffs] 

OonctUution of -. H. Decker and A. Wiirsch. 

Ber., 1906, 89, 2053-2656. 

In order to decide between the para- and ortho-quinonoid 
fonuulsB for dyestuffs of the azonium class, the authors 
have studied tlie action of phenyl-magnesium bromide 
on isoroeindone. If it possessea the para-quinonoid ketonic 
■formula it should, like cyolaminone, yield a f.ertiary 
oarbinol passing into a phenyluted napnihazonium salt 
on treatment with acids. No such reaction, however, 
took place, and the conclusion is drawn that isorosindono 
possesses the ortho-quinonoid formula, 

_I 

Tlve molecular weight was oonfirnieci by a cryoscopio 
detMrminatton in benzene solution.—tl. 0. C. 

Khfduminet [Pyrone dyestufls]; Conirihution to the 

knoujUdge of the -. E. Koelting and K. Dziewonskt. 

Bet., 1006, 89, 2744—2749. 

Aporhodamine ethyl eater hydrochloride was obtained by 
passing dry hydrogen chloride through a lioUing solution 
of the base m absolute ethyl alcohol for 8 hours. It 
crystalUscB from boiling water containing a little hydro¬ 
chloric acid in bright rea needles possessing a gold reflex. 
It is very easily soluble in cold alcohol, and fairly so in 
cold water. It melts at 93® C., and contains 5 mols. of 
water of crystallisation, of which four are lost by drying 
in a vacuum over sal|9iuric acid, and the remainder by 
heating to 120® G. By treatment with aqueous alkalis 
or moist silver oxide, a coloured base appears to be first 
formed, whioh gives a yellow solution on extraction with 
ethiir. Thk suMtanoe, possibly the pseudo^carbinol bate 
of idoa aporhodamine ester 


{OOOC58Hi)C8H4.C(OH 

however, rapidly passes into the hydrolyspd aporhodamine 
base, and appears not to be capable of isolMio®. ^wing 
to its readiness to fof^i the lactone. When, howevw, the 
ester hydrochloride is treated with alkdis in cold alcoholic 
solution, the ester base is formed, the oarbinol hydroxyl 
group becoming at the same time etherified. With 
ammonia in alcoholic solution, an acid carbinolimide is 
produced. The aporhodamiiy^ ester salt dyes tannin- 
mordanted cotton yellowiah-red. The dyeings are stronger 
and a little bluer than those of aporhodamine; they are 
also faster to washing. 



Aporltodainine ethyl esler-carbinol ethyl ether 

(COOCsH6)C6H*.C(OC2Hr.)<( >0 

X’gHj.CHi 

is formed by treating the cold alcoholic solution of the 
ester hydrochloride with the calculated amount of jxitas- 
siuin hydroxide. It separates as a viscid mass, which 
l>ecomos crystalline after some time. It crystallises 
from hot alcohol in small, culourloss prisms of m.pt. 103® C. 
It is easily soluble in cold alcohol, other, iHmzeue, or 
xylene. The substance dissolvtjs in hot acids, with 
elimination of alcohol and formation of a coloured salt, 
identical with the original eater salt. 


Aporhodamine-imide 


C,H,.N(CH,), 

>0 

CeHa.CH, 


is obtained by treating the aporhodamine ester h 5 rdro- 
chloride witli ammonia in boiling alcoholic solution. 
Ulistoning white prisms of ni.pt. 227" C. separate, con¬ 
taining half a mol. of alcohol, which is expelled by heat. 
The substance dissolves in lioiling dilute ao'ds, yielding 
colourless salts. Sajioiufication experiments with alco¬ 
holic ix^itash or concentrated mineral aidds were without 
result. Tetra-ethylrhodamine-silver nitrate and aporho- 
damine-silver nitrate are also descrilied. (8oo also this J., 
1905, 1296.)—J. C. C. 


Indigo ; Analysis of -. C. Rawson. XXIII., page 1009. 

Dyestuffs; Recognition and discrimination of artificial 
organic-. 0. Gulinow. XXIIL, page 1007. 


Enqush Patents. 

Dyestuffs: Manufacture of new azo -. G. B. Ellis, 

London. From Cliem. Fabr. vorm. Sandoz, Basle, 
Switzerland. Eng. Pat. 22,738, Nov. 6, 1905. 

SsK Fr. Pat. 359,222 of 1905 ; this J., 1906, 424.—T. F. B. 

Dyestuff ; Production of a sulphuretted j sulphide] Hack - 

E. Vidal. Paris. Eng. Pat. 23.733, Nov. 17, 1906. 

A NKW dyestuff, which is applicable directly to cotton 
dyeing, is obtained by heating sodium sulphide aud 
sulphur with amino-o-cresol or the corresponding nitro 
or nitroso compound for about 30 hours at a moderate 
temperature and in presence of water. Example ,—Boil 
in an iron vessel with reflux condenser, 100 kilos, of amino- 
o-cr^ol, 80 kilos, of sodium sulphide. 60 to 80 kilos, of 
sulphur, and 800 litres of water.—1). B. 

Dyestuffs j, Manufacture of ortho'oxymonoazo ——. 
O. Iiiiray, London. From Farbwerke vnrm. Meister, 
Lucius, und Briining, Hooohst a/Main, Germany. 
Eng. Pat. 26,383, Dec. 18, 1905. 

Sbb U.8 . Pat. 827,468 of 1906; this J., 1906, 922.—T.F.B. 

DyeHu^s l ManufaUurt of neui azo -. Sooi4t4 pour 

rlnti ^m- a B&le, liasle, Switzerland. Eng. Pat. 
12,421, May 28. 1906. Under lot. Conv., May 1905. 

Sbb ^ 1905, to Fr. Pat. 821,310 .Qf 

1902 J thie J., 1906, 14.-T. F. B. : 
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AiUk^tm dtrp^ve fdj/ttmff], atd procM# 4 maUn; 
lame. M. M. Id«i!' MaiBiilwim, Oermuiy, AMignor 
to Bulnche AniUn vinii Soda Fabrik, Lodwlgsbafon 
onBh^, Gorilfluay, U.S. Pat. 831,0®, Sopt. if, 1006. 
t'Nsv antbraoeno derivatiToa are obtained by treating a 
4-halogeii-I,annnoanthraqainone, eobetituted in the ortho 
pbeition to the amino groap, e.p., 4’ehioro-l-ainino.2. 
methylanthraquinone. with a mixture of nitric and 
aulpburifl aoide, ud then with phenol. They are obtained 
in the form of olyetale, inatOunle in alkalis. After being 
•ulpAooated. the products dye wool in blue sliades from 
an amid bath.—A. 8. 

PniNOH Patsnts. 

Ituttffo; Pfoduction of finehj dimded -. Badisohe 

Anilin und Soda Palirik. Fr. Pat. 361,580, June ‘28. 
100.5. 

8*1 Eng. Pat. 1*2,864 of 1005 ; this J., 1005, 885.—T.F.li. 

lA-Dihydroxynaphthalenr ; Production of monoolkylahcrs 
of -, ond mono- and dimzo dycatuffu derived there¬ 

from. Bodische Anilin und Soda Fabrik. Fr. Pat. 
364.586, Mar(;h 26, 1006. Under Int. Conv., Sopt. 8 
and 13, 1005. 

8*1 Eng. Pats. 7287 and 7287A of 1906; this J., 1906. 
922.—T.F.B. 

l-i-piaxona-phthdculphonic acids and IheAr sedts ; Produc¬ 
tion of - -. Bodische Anilin und Sixla Fabrik. 

Fr. Pat. 365.919, May 4, 1006. Under Int. Conv., 
April 14, low. 

8 ll Eng. Pat. 10,3*23 of 1006; this J., 1906, 761.—T.F.B. 

Dyetduffs; Manufacture of red vat [anthraecne\ -. 

Badisohe Anilin und Soda Fabr. Fr. I’at. .366,920, 
May 4, 1908. Under Int. Conv., April 18, 1006. 

By condensing a diaminoanthraquinone, especially 
1.5-diaminoanthrsquinono or a- or /S-dianiinoonthraqui- 
none, with O-ohloroanthraquinone, new vat dyestuffs are 
obtained. For example, *20 kilos, of 'J.chlornantmaqumone, 
10 kilos, of 1.5.<liaminoanthraquinone, 15 kilos, of anhy¬ 
drous sodium awtate, 3 kilos, of cuprous chloride, and 
600 kilos, of naphthalene or nitrobenzene are boiled for 
15 to *20 hours under a rehux condenser. The new 
compound has probably the constitution— 

C!,*H,Ot(*2)NH(6)C,«HeO,( 1 )NH( 6 )CuH,t)j. 
three anthraquinone residues being united by means of 
two imino groups. It is filtered on, washed with toluene, 
then with hydrochloric or glacial acetic acid, and hnally 
with water. When treated with strong or faming sul¬ 
phuric acid, with or without addition of boric acid, it yields 
•dyestuffs giving greyish-green to Bordeaux-red shaifes on 
wool from an acid bath. With an alkaline hyposulphite 
-fhydrosnlphite) solution, it forms a yellowish-red vat, in 
which cotton is dyad in red shades, very fast to alk^is, 
acids, chlorine, and light,—A. S. 

Dyestuffs; Process for the production of polyazo -. 

li. C^ella und Co. Fr. Pat.. 801,590, June 1905. 
Skb U.S. Pat. 807,119 of 1906 ; this J., 1008, 68 .—T.F.B. 

Dyestuffs ; Process for the production of trisaeo -. 

L. Cassella und Co. Fr. Pat. 361,824, July 1*2, 1905. 
Bli Eng. Pat. 14,787 of 1905 ; this J., 1906, 388.—T.F.B. 

Dyeduffs t Process for the production of paluaio -. 

L. Cassella und Co. First Addition, dated July 24, 
1905. to Fr. Pat. 361,600, June 28, 1906. 

B** U.S. Pat. 807,110 of 1908 i this J., 1906, 66 .—T.F.B. 

Dyestuffs; Process for preparing red, deep red to violet, 

sulphide -. Farbwerke vorm. Meiater, Luoius, und 

Bf&iing. Fr. Pat. 361,608, July 4, 1906. 

B** Eng, Pat. 14,548 0 * 1905 s this J., 1006, 260.—T-FiB, 


Dyesfuffs; Process of mainna o-aydKWMM^iggin —. 
Farbwerke vorm. Meister, Luoius, ittul EnWos. 

Pat. 381,649, July 26, 1906. ' fT .*01^ 

8*1 U. 6 . Pat. 827,468 of 1906; this J., 

Dyestuffs; Process for preparing red, deep red i$o violil, 

eulpkide -. Farbwerke vorm. Meister, Luoius, und 

Briining. First Addition, dated Aug. 6 , 1005, to Ft. 
Put. 301,608, July 4, 1905. 

S** Eng. Put 14,543 of 1906 j this J., 1906, 260—T.F.B. 

Dyestuff suitable for preparing lakes; Process for making 

an axo -. Farbwerke vorm. Meister, Lucius, und 

Bruning. Fr. Pat 366,110, May 11, 1906. Under 
Int. Conv., July 12, 1905. 

Anthranilic acid is diazotised and combined in alkaline 
solution with '2.0.napiitholsulphouio acid; the resulting 
dyestuff gives a yellowish ■ rod solution in water, and 
forms hrilnant red lakes with metallic salts, very fast to 
light -T. F. B. 

Vegrtahle bodies; Process for Ike extraction of svhstancee 

[Ttyestuffs, tanning matters, d*c.] from -, J. Clarion. 

Fr. Put. 361,666, Aug. 1, 1906. 

Th* process claimed consists in subjecting the vegetable 
substances, m a Onely divided condition, first to macera¬ 
tion with a suitable solvent, and subsequently to pressure 
in a screw' or other form of press, or in a mill. The {frocess 
IS re|>eated as often as is necessary to ensure complete 
extraction, and can be arrangeil so that the materials 
are treated first with the weak liquor from a previous 
extraction, and subsequently by weaker liquore or by the 
pure solvent.—W. H. C. 

Dyestuffs; Manufacture of new aio ——. Farbanfabr. 
vorm. F. Bayer und Co. Fr. Pot. 365,582, April 25, 
1906. Under Int. Conv., Sept. 30, 1906. 

Azo dyestuffs giving yellowish-red to scarlet shades on 
unmordanted cotton arc obtained by combizung ons 
molooulc of the tetrazo-derivative of the p-p-diamino- 
diphenyl other of quiiiol either with two molecules of 
2-nmino-5-naphthol.7-8ulphouio acid or its substitution 
derivatives, or first with one molecule of this Wfid or its 
derivatives and then with one moteoulo of another 
suitable compound, or vice versa. The p-p-diamitio- 
diphenyl other of qumol. (NH|i)CaH 4 . 0 .CaH 4 . 0 .Ci|'HA(NHs), 
is obtained liy treating p-chloronitrobenzone with the 
potassium salt of qminol, and reducing the iSMltiag;' 
nitro-derivative.—A. 8 . » 

Anthracene derivatives [dyestuffs ]; Manufacture of tueia^' 

-. Farlfcnfabr. vorm. F. Bayer und Co. Fr. Pati^ 

366,005, May 8 , 1906. Under lot. Conv,, Sept. 1,1908^ 
Thk new derivatives are obtained by nitrating u-fS- 
dlanthraquinonyiamine (see Fr. Pat. 357,138 of 
1905 ; this J. 1906, 66 ), and reducing the resulting nitro¬ 
compounds. They form vat dyestuffs ^eing unmor- 
danM cotton in green shades. For example, 
*20 kilos, of a-B-dianthraquinonylamine are mixed with 
110 kilos, of 95 per lont. nitric acid, the temperature not 
being allowed to rise above 40° C. The mixture is subse¬ 
quently heated to 60°—7(F C.; the resulting brown 
solution deposits golden-yellow leaflets of the nitro¬ 
compound. Tlie latter when heated with phenylhydrszino 
yields a green dyestuff, giving olive-green shades on cotton 
when dyed in a vat containing glucose and oauitio soda. 

—A.B. 

V.—PREPARraO, BLEACH1M&. DYBliO^ 

PRINTING, AND FINISHINa TEXTOJa. 

YARNS, AND FIBRES. 

r 

[Oontinued from page 926.) 

Quinaldine; Dyeing properties of the produets of con¬ 
densation of — with aldehydes- £. Moelting sszd 
E, Witte. Ber., 1906, 89. 2749—2751. 

Tidt authors have investigated tha dyeing p»|iertiee ot 
benxBlquinaldine, C,HeN.CH:OH.Ci|li|, and it* 4mhi§,- 
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lives. A 3 per rent, solution of the hydrochloride dyes 
tannin mordanted cotton intensely yellow ; wool and silk 
are only very slightly coloiu'ed. Bulach's p-nitrobenzal- 
quintikune dyes similarly but grecmer; the o>mtro« 
ben/.alqulnakline, ni. pt. *147® C. (hydrochloride, m. nt. 
27o'' C.) and ni-nitrolwmzalqiiinaldine, ni. pt. 233® C., also 
dye tannin mordanti^d cotton yellow, and have scarcely 
any afliiiitv for wool or silk. The j»ii)eronal- and nitro- 
j>ijM>ronal-oorivative» give similar shacleB. The introduc¬ 
tion of the amino.groiip into Ijenzalquinaidine notably 
increases the dyeing properties. The condensations wore 
effected by heating equal molecules of the basos and 
the aldehyde with a little concentrated hydrochloric acid 
on the water-bath for 10 hours. p-I)wi<'ihylamiwMnzal- 
qvimlduifi was obtained )>y heating «H]uimolecidar 
quantities of the components for tliree-quarters of an 
hour to IWr C. Pale yellow leaflets were obtained 
by rcorystallisation from alcohol, and brownisl\-yc)Uow, 
flat needles from benzene. The compound, which is 
a strung base. ni. pt. 177® C., dissolves to a olaret-red 
solution in dilute acids. It is soluble in alcohol, glacial 
acetic acid, lienzenc. &c. A yellow polyhydritcMoridi' is 
precipitated by passing hydrogen chloride tlirough the 
(Hmzene solution ; this becomes red on drying in a vacuum 
over potassium carbonate. p-Amint^cnzdlq-uinaldxne 
obtained from p-aminobenznblehydc and (juinaldinc. or 
by reduction of the corresponding nitro-compound, is at 
first colourless, hut on drying, becomes bright red, m. pt. 
154® C. The kydrwhloridr, m. ]»t. 273® C., forms red 
needles; it dyes tannin mordanted cotton red. aii<l w’ool 
silk orange. 3:4-l>ihydroxybonzalquinaldine described by 
Nencki is a basic and a mordant dyestufT. I'lnr hydro¬ 
chloride dyes wool, silk, and tannin mordanted cotton 
orange-red, and the base gives with Kcheurer’s mordanted 
cotton strips the following shades : aluminium, brownish- 
red ; iron, dark-brown to black; cunutn, thorium, 
zirconium, yttrium, uranium, chromium, bismuth, and 
titanium, brown to violet-brown; cobalt, nickel, zinc, 
and cadmium, a light or Havanna brown. Those lakes 
are fairly fast to soaping. The acetyl derivative of 
dihydroxybenzalqiiinaldine crystallises in yellow needles, 
m. pt. 166® C. It is soluble in alcoliol, acetic acid, or 
chloroform, with difficulty in ether or benzene, insoluble 
in water. It dyes tannin mordanted cotton yellow, but 
the compound is not very stable, and the dyeings gradually 
become orange, approaching the shade of the non-acetyb 
at^ aubstauco.—J. C. C. 


Ooai-tar lakte; FaMnest to light of different -. 

E. Valentft. Dhem.-Zeit., 1906, 30. 1K)I—904. 

Trv following is a list of the dyestuffs examined bv the 
ttDthor, arranged in order of their fastness to light. Aeds : 
AltMrin Red, Pigment Scarlet 3 H and G. Fast Orange O, 
Permanent lied uH, Autol Red HGK, (btton Scarlet extra, 
IVnnanent Red 4B, IaKo Red P, Autol Red RR, Astazine 
Red B, Pigment Red G, Pigment Red B, Brilliant Lake 
Red U, Astazine Red Q, Pigment Bordeaux N, Autol Red 
BLP, Eosine aeul Kosinsaure *’) L, Permanent Orange, 
Pigment Orange R, azo dyestuff from nitranilinesulphomo 
acid and /[f-naphthol, Uthol Red (lO and R, Brilliant 
Carmine L, Lake Red C, and Pigment Purple A. Yelloum : 
Alizarin Vellow 5G, Pigment Fast Yellow (5 and R, Pig- 
mont Chrome Yellow L, IMgment-Chlorin GG, and 
Flavazine 30L, Bluet and violets: Indanthrene S, Alkali 
Blue, Oxamine Blue GN, Lanaoyl Violet 3B, Oxamine 
Copper Blue RK, Imroodiai Pure Blue. Victoria Blue 
GN. and Acid Violet PW. Oreens : Light (treen SL 
and Lake Green BW. In the majority of cases the 
dyestuffs were iirecipitatod with barium and aluminium 
hydroxides, ana in a few instances as calcium and tin 
lakes. Dyestuffs defieient in salt-forming groups such 
Pigment-Chlorin GG, Pigment Chrome Y^low, I'igment 
Orange, Pigment Red. and Pigment Bortlcaux, were 
mixed with water with or without the addition of salt 
solutions such as barium or calcium chlorides. Victoria 
Blue was precipitated with tannin and tartar emetic in 
the usual maimer.—D. B. 

Fate fr&m refute material. A. Lfib. XII,, page 995. 
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Textile. /ohWes ,* . Washing ma/ehineilt for —^ 'Hfc,., 
Dydyuski, Whalty Bridge, Derhyahire. 
mn, March 22, 1906. / 'f; ' 

To obviate the destructive action of the beaters in maeUxiea* 
for washing textile fabrics, the roods saturated with, the: 
cleansing liquid aro drawn out ot the wg^ing vessel, and 
acted upon, whilst susixmdecVin a slacl^ate, by bMitevs; 
rotating in a direction contrary to that in which Jthe 
material is travelling. The lieaters are prefearably 
arranged so that they act on both sides of the fabric, but 
when two beaters only are used, their striking edges arp' 
placed out of line with one another, to divert the direotfon. 
of the suspended cloth, and prevent undue tension.—{>. B. 


Cloth or other fabrics ; Drying cylinders for -. F* 

Farnworth, Ramsbottom, Lancs. Eng. Pat. 20,279* 
Oct. 7. 1905. 

The cylinders are constructed of tinned iron or other 
siiltabre metal, and are provided with a rough surface by 
clectricallv depositing copjior or other suitable metal on 
the outside face, so that the cloth in drying will adhere 
to the surfaiie, and in this manner be prevented from 
shrinking.—D, B, 

Fortnaldehydc-atUphoxyUUes [Discharges] i Manufacture 

of - -. (). Imray, I^ondon. From Farbwerke vorm. 

Meister, Lucius, und Briining, Uoeclist a/Maia, 
Germany. Eng. Pat. 3222, Feb. 9, 1906. 
Ketone-sulphoxylates mav be transformed into the 
more stable formaldehydc-suiphoxylates by treating them 
with formaldehyde. For instance, to u solution containing 
140 parts of acetone-sodium sulphoxylate in I litre of 
water are added, whilst stirring, 76 ports of formaldehyde 
of 40 per cent, strength. The combination octfurs rapidly, 
and the product may be obtained in a solid form by 
evaporating in a vacuum, when the acetone dUtUa 
off.—D. B. 


Feench Patents. 

Silk fibres [Cellidose-coaied silk fibres retaining their 
tenacity when wet ]; Manufacture of water resisting 

artificial -. Soc. Anon, pour TEtude Ind. de la 

Soie Serret. Fr. Pat. 863,949, March 7, 1906. 

FtSKBs, having the same tenacity in the wot as in the 
dry state, arc produced by coating natural silk fibres 
with cellulose by passing them though a solution of 
the latter. T'u protect them against the action of the 
solvents employed, the silk fibres may be treated with 
formaldehyde or other compounds having a similar 
action u)x>n them. The fibres thus coated are spun either 
together with one another, or with uncoated silk fibres. 
In the latter case, the uncoated fibres are preferably 
stretched while being spun or twisted with the coated 
fibres, so that when the yams produced are submitted 
to tension, the strain may be chiefly borne bv the uncoated 
fibres.—E. B. 

Cellulose sdiUionSt adapted for use in the manufacture 
of artificial fibres, resembling in appearance sdk; 
Manufacture of ——, and of such fibres. E. W. 
Friedrich, Fr. Pat. 364,066. March 12, 1900. Under 
Int. Conv., March 13, 1905. 

Basic copper salts in ammoniac^ solution have the 
property of dissolving cellulose, but the solutions pro¬ 
duced are not sufficiently concentrated to be applicslde 
to the manufacture of fibres. By substituting for the 
cellulose, however, certain of its derivatives, namely, 
oxvoellulose, hydrooellulose, hydrated cellulose, or colloidal 
cellulose, solutions of suitable concentration (containing 
10 per o«nt. or more of the cellulose derivative) may 
reawy be prepared. The best resuite are obtained 
with oeBubse compounds obtained by aubjeoting.oelluS^ 
to the MtioD of either an oxidising a^nt, canstlo sodn^^ 
nt ^ or an a^, such as sulphurio acid at 60® B., 
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«,.r ■■ "S**® treating'' the ____ 

’^*‘‘, 1 '®^®' » <ifloit*i>l «ne iftm that 

I)r^oa<4yappU^, O^pMedwithW'enpro-amaiotiiaoal 
soIutioM of o^ulo»e;,*erto weparS {at the same pur- 
. ll«, produota in an ammoniaoai or 

,'i of copper aalt, anoh as the 

' '' "5^^?"'”"“*?* ™pbate, phoaphate, orsaoetatB, have the 
•. *• jovintajje. It u atatedi of reoiaining unchanged and lit 
iJ* i * n ®®®o^^ote of Bbrea for a relatively long 

' *®hO; '^Tpatile ilbrea are produoed from them liy the 

. nnial afMhode.—E. B. ■ 

, „ f' ' ' • ' ‘ 

''', Aaifieili tUlc; Maohine for tpinning -. E. Merti 

Fr. Pat. 364,912, April 4, 1906. 

pipe which aupplies the silk solution under pressure 
w vUfTOttOded by another pii)a in whioh a refrif^oratiiig 
liqidd cifoulates. In ono form of apparatiiH fho spinning 
jntchJniM conaiafcs of a hollow oomb-shaped vessel, which 
is oonndefed to the 8up|>ly of solution by a pipe and tap. 
The tooth portion oonsUts of a number of glass tubes with 
cafhllajry op^ngs. The spinning aj)|>aratu« arc placed m 
tanks containing an acid solution in order to givt> the 
thread a certain oonsistence, and thcs(» tanka are them- 
selvM nlaoed in cooling tanks. The threads from the 
ret^ntred number of spmnarets arc led through a guide, 
which, by means of an elliptical arrangement of wheels, is 
made to move to and fro in front of a revolving bolibin, so 
as to wind the thread into the shape of a bobbin with 
oonioal ends. The winding rollers dip info a suitable 
waahlng liquid. Another form of spinning apparatus con¬ 
sists of a tube in the shape of a truncated cone. In this ia 
plaoed a spindle of the same shajio which has st^iveral fine 
longitndinal erooves on it. This spindle is pressed into 
the truncated portion of the other tube by ln♦^ans of a 
rubber pad. The solution enters at the lower j>art, and is 
forced through the grooves on the spindle, whu h form 
capillary openings when the spindle is forced inU> the 
outer tube. In another form each capillary ojwning is 
furnished with a tap so that any desired number of threads 
can be spim leather. By meams of (conical driving 
pulleys the speed of the machine can l>c altortul. and so the 
huoness of the fibres obtained may bo varied. — A. M. S. 

Fi>co« ; Process for forming jdiablc tkrvadA, ribbons, 
bands, cfrc.. from, —M. Muller. Fr. Fat. 306,770, 
April 30, 1006. Under Int. Conv,, May 1, 1006. 

SaK Eng. Pat. 10,094 of 1906; this J., 1906. 753.—T. F. B. 

Cleaning fabrics with benzene or other volatile degreasing 

agents ; Process for -. E. Weiss. Fr. Pat. 366.547, 

May 23, 1006. 

Tkxtiub fabrics ore cleaned with benzene, to which is 
added a saponihed solution of oleine or other vegetable 
or animal fats in alcohol. This solution is prepared by 
adding a hot mixture of 4 volumes of ammonia of sn. gr. 
O’OlO, and 1 volume of alcohol to 4 volumes of oleine, 
and heating the whole to Imiling. Solutions saponified 
by caustic soda or potash, and containing the above- 
mentioned quantity of ammonia, may also be used. 

—J. a 0. 

Wool, sUk, and other fibres; Process for treaJting Ity 

carbonisation mgs of -, S. Roberts. Fr. Pat. 

365,860, April 21. 1906. 

Sbk Eng. Pat 4593 of 1906 ; this J.. 1906, 1226.—T. F. B. 

Turbine [Dyeing apparatus] jor eireaul^ing limiors in 
a dye-vessel of large capaotly. Oebrueder Wansleben 
and L. Hwmb. Fr. Pat ^.281, March 16. 1906. 
Under Int Conv., Nov. 3. 1906. 

Xhi textile materials to be dyed are placed in the iier- 
foratod rotary caw, S (see figure), of a centrifugal ma4?hme. 

The motion of the cage, acting in conjunction with the 
reeiftanoe offered by the sides of the cage, and aided by 
the directing action of a number of curved blades, 
attached to the bottom of the vessel, causes the dye- ' 
liquor present in the latter to rise up against the sides, ^ 
and to ovorffow into perforated pockets, T, arranged | 
for its reception in the cover, R, surmounting the apparatus. ;; 

Thfiooe m h^nor flews into the cage, 8, from wmoh it is \ 


sjwodBiMB 



project«d. through tho toxtile matmalB being dyed, into 
the outer vessel. M. A», in dyeing by thia method, »_ 
relatively laree volume of dye-liquor, namoly, almut 16 
times that of the materials to bo dyed, in needed, it in 
expedient to employ vessels of large aijie. TheBe are 
matte by iiieroasmg the height rather than the diameter 
01 the 8inoller-si/.ed centrifugal maohinen_E. M. 

Fihroat mrUe.rirds in hankn; Mmhinr /or iueing _ 

a Oorron. Er, Pal. 384,092, March 29', 1900. 

This machine consists of a series of dye-vats placed side 
r r't. j The framework supporting the honk reels con 
Isi lifted out of each tank by means it a hydrauHO piston 
piBcetl centrally in the lank, and, for convenience in 
moving the hanks from one vat to another, sliding pieces- 
htti^ with rollers are fixed to each end of the frame- 
work. Ihese ore pushed undt-r the frame wheh the latter ' 
•” i”..* 1 P''hed out when the framework . 

IS lifted, and the frame can then bo run aloiw on the»o.* 

rollers upon a pair of rails placed above the irata. 

—A. B. a , 

A ’'Official «ilk or other textile rmUerial wound on babbim J 

u . tleS: IZ xf **’“!' -• K- Ft. ■ 

Pot- 3b4,913, April 4, 1900. j 

Thb Imbbine carrying the material are snpported at each- 
end by bearings fixed to two endless veitical chains. 
Uiese chains can he revolved intermittently by means 
of gearing connected with a lever and oam arrangement, 
i ho edges of the Imbbin reels are in contact with a vertical 
plate faced with caoiiU hone, and placed on one side of 
tlieni. rhe reels press against this, and are thus onusod 
te revolve on their axee during the upward motion, 
the liquid to he applied is forced over the upiwrinost 
bobbin through a perforated nine, and is caught in a vosacl 
placed beneath the liobbin. This vessel is also perforated, 
and the liquid thus falls on to the next lower bobbim 
ana so on to the bottom. The material is thus submitted 
to a liquid becoming more and more pure as it rises to the-, 
top of the machine. The bobbins are removed at the top, 
and fresh ones inserted at the lower part of the endlesa, 
i hoin— A. B. S. 

Texdtte /tires; Arrangement for treating IBleatihina. 

_ with Hgaids. R. Kausdorf. Fr. 


- /or irvmng imeacMno^ 

ageing, Ac.] —— with liquids. R. Kausdorf. Fr 
Vat. 366.260. May 16, 1906/ 

TaxTiLB fibres are treated with liquids in the various 
operations of washing, Iwiling, bleaching, and dyeing m 
a reotangulw veswi with curved and perforated e^s. 
4IUS is tixed to a bar, e, which is connected by hamriiiff 
bate with the shafts, o and 6, aj»l can he brought ufliwte 
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'DytiM Soir ; Prohiit for Aot.>Q««. t AnBilttkbr. 

yr. P»t. 19,1905. 

Sbi Eng. P»t. 14,212 ol 1905 1 J., 1909,632.—t, f. B.* 

^ '4 

Dyeing hair, fur, and other artides), Pfooeee for --r—'• 
Act.*Ges. I. AnilinfAbr. Fr. Fftt. 366,427, Mikv 19, 
1906. 

PrKooAi.LOL9ut<rHOKio acid is used instead of pyrog^ol 
for dyeing; hair and fur. Tko process is carried out in 
cither neutral or sUghtlr* alkaline solution. It is 
advantageous to add a mild oxidising agent, suoh as 
hydrogen peroxide, to the solution, and dark shades of 
brown may be olitainod by treating the hair, d^o., after 
having been freed from excess of pvrogalloUul^iomc acid, 
with solutions of iron salts.—J. C. C. 

Leather and skins ; Process for j>Tinting in colour on -, 

A. Dubois. Fr. Pal. 365,361, April 18.1906. 


•vertical and horizontal motion by moans of the crank, d. 
The veMel is fixed in a bath containing tho liquid, and 
the ino<le of agitation eusures the contact of the IjquKl 
with every portion of the fabrics.—J. C. C. 

Hosiery 7 Machine for'printing the {'* eirculaire") tubular 

i abrtes of ——. Soc. Anon, do Blanchiment, Tciuture, 
tnproBBioQS, ot Apprets do St. Jiilicn. Fr. l^at. 
364,806, March 31, 1906. 

To keep the material at a constant width during the print- 
dng of hosiery in the form of a tube, a stretching apnaratus, 
previously adjusted to the correct width, is placecl within 
■the tube, and the whole is set on two supjiorting rollers 
placed close together. The end of the stretcher nearest 
tho printing rollers takes the form of two thin plates, which 
pass between the two supporting rollers, nearly t^o the 
point where the printing cylinder and tho oress-roU 
•come in contact, so that tho material in iiassiiig troui the 
etretohmg device to the printing cylinder has no oppor¬ 
tunity of contracting or shrinking.—A. B. S. 

Pelts and other textile fabrics ; Process for rendering - 

waterproof. C. A. McKorrow, W. B. Hart, and VV, S. 
Maliandain. Fr. Pat. 366.518, Iday ‘23. 1908. 

FaiiTS and similar fabrics are rendered waterproof by 
immersing them in a solution of glue or gelatin, and fixing 
^e latter by the aid of bichromates, alums, ferric salts, 
tiulphate of r.inc or magnesium, and other similar salts. 
The material after immersion m the glue bath may bo also 
«ex{K>sed to the action of formaldehyde vapour, wluireby 
a similar effect is produced.—J. C. C. 

Drying apparatus [for fabrics] 7 Facwwm-. E. 

(jiOKsnnr. Fr. l*at. 366,656, April 23, 1906. 
Kng. Pat. 7928 of 1900; this J.. 1906, 846—T. F. B. 

VL—OOLOtRINO WOOD. PAPER, 
LEATHER, &e. 

{Continued from page 981.) 

English Patent. 

Dyeing, efeantnj;, washing, and the like [Feathers ]; 

Apparatus for -. J. J. Brossard. liOndon. Eng. 

Pat. 16,902. Aug. 21, 1905. 

Tk this invention, which is especially applicable to the 
machine described in Kng. Pat. 18,194 of 1904 (this J., 
1905, 1011), the casings, within which the dyeing or 
•cleaning is effected, are corrugated on their internal 
periphery, and provided with perforations uassin^ through 
the convex portions of the corrugations, the objwt being 
to prevent the deterioration to delicate goods caused by 
the rotary motion of the casings. For the treatment of 
goods requiring a great amount of washing, a longitudinal 
(lartition or rubbing board is provided within the casinss, 
whic^ is perforated through tho convex portions of toe 
copugations.-^D. B. 


I.EATHKB and skins are printed by any suitable apparatus 
with alcoholic solutions of the requisite dyestuff, e.g,, 
50 gnus, of Magenta dissolved in 1 litre of alcohol. It is 
stated that the colours do not spread lieyond the limits of 
the design, either during or after printing, and that, they 
are quite fast to water and light. The printed leather is 
preferably coated with varnish. Any kind of undressed 
leather is suitable for this fnx)ce8s, either dry or chromed. 

—T. F. B. 

VU.--AC1DS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEMENTS. 

{Continued from page 929.) 

Sodium hydroxide solution ; Explosion in KUster's 

apimratns for the preparation of pure -. A. Harpf 

and H. Fleissner. Z. chem. Apfiaratonkunde, 1906, 1, 
534—536. Chem. Centr,, 1906, 2, 994. (See this J., 
1904, 1027.) 



The apparatus used by the authors is shown in the accom¬ 
panying figure, wherein n is a funnol-shaped dish of nickel 
gauze of very narrow mesh, which is supported on a 
tripod above the nickel bottle, K. The glass-liell, U, 
rests on glass rods in the glass dish, S, which is filled with 
water to above the lower end of G. Pieces of sodium 
are placed in ri, and a strong solution of sodium hydroxide 
falls slowly into the bottle, N. After being in use for 
four days, during which time large gas bubbles escaped 
from the bell from time to time, a violent ex{2o8ion 
occurred on the fifth day. The authors sut^est that 
the explosion was one of oxy-hydrogen gas, ignition 
of the gas l>eing effected by the heat of Formation of the 
sodiuQi hydroxide. When the l>eU was replaced by a., 
glass bottle, the neck of which was fitted with a cotk, 
through which passed a tube for the removal of the 
oxy-hydrogen gas as it formed, no explosions ocourrod 
on using the apparatus.—A. 8. 

Sodium hydroxide solution; Explosion »» KUSteFs 

a'pparaius for the vreparaiion of pure —F. W. 

Kilster. Z. chem. Apparatenkunde, 1906, 3, 635—636. 

Chem. Centr., 1900, %, 994--995. 

Tbjb Author Mints out that the explosion deaoribed by 
and iWsaner (see nceoeding abetraot) oould not 
hgm^tdk; dne to oxy-hyiuogen gas, ^e at the time 
wll^it'foburred there oomd have mqd only pure hydrogen 












9g3 


0|k M, UOC] 


, 4 SUSMENTS. 


in tkti> np^ntuii! At tls oriHa^^ten^ture, todium 
doo* notebi; w«rm|i ■ft'Mnloftphwe ol w»t«- 

T»{iout, Mid U)o*i rite ot i> proTettted by th« 

Tftpia keftt conduction throu^iottt mcwis of the metal. 
Two expioaion* were ob§er^ by the author when water 
wat dro|m^ “^©ry idowly^ aiid with coolings upon>pieoes of 
bright eodium in in atmosphere of pur© hydrogen. Explo¬ 
sions do not occur when the metallic somum deliquesces 
in a moist atmosphere without any appreciable rise of 
temperature, but are caused, even with the welbcooled 
metal, if OTorheatinff occurs at any point, e.ff., by contact 
with a drop of liquicTwater. The apparatus used by Harpf 
and Fleissner differs in one important point from tliat 
described by the author. In the author’s apparatus, the 
sodium is Held in a funnel of nickel gau 2 <« of the usual 
shape with an angle of 00° at the apex. The sodium 
hydroxide solution formed Hows to the ajwx, and drops 
therefrom into the bottle below. The greasy impurities of 
the sodium remain adhering to the walls of the funnel, and 
do not hinder the dropping of the solution from the a^wx 
of the funnel. The pieces of sodium cannot move <lown to 
the apex of the funnel. Harpf and Fleissnor. on the other 
hand, use instead of a funnel, a dish of narrow-mesh 
nickel gauze. After the grea.sy iriumhties separate out 
from the sodium, it is 4][Uite possible fur a few drops of 
sodium hydroxide solution to collect on the bottom of 
the dish : these would l>e gradually diluted by conden¬ 
sation of water, and might cause the explosion.—A. 8. 

JBariutn and ca/cium carf>onalCi9; IlchaoiouT of - <U 

high temperatures. H. E. Hooke. Z. anorg. Chom., 

1906, 50, 244—248. 

EtNKBLSTKiN has recently stated (Her., 1900, 89, 1585 ; 
this J.. 1906, 534) that barium carbonate docs not melt 
at 1350^ C., whereas Le Chatelier had given its melting 
point as 795° C. (Hull. Soc. Chim., 1887, 47, 300.) The 
author shows that these oontlioting statements are due 
to the fact that the two authors worked under different 
conditions. Wiifen heatofl in an open crucible, barium 
carbonate loses carbon dioxide, and then melts at about 
900° C., but when heated in a current of carbon dioxide, 
fusion does not take place even at 1380° C. It appears 
that barium carbonate undergoes some kind of trans¬ 
formation at 8ir C., since when heated in an atmosphere 
of carbon dioxide, a marked diminution in the rate at 
which the temperature rises is observed. 

When crystals of aragonite (ap. gr. 2*943) are slowly 
heated in an electric “ miorosco^w-furiiaee,” they become 
o))aque at 470^ C. ; after cooling, the crystals are found 
in their original form, being thus artificial jiseudomurpliH 
of caloite after aragonite. The transformation temperature 
varies with the rate of heating ; at 445° C. aragonite is 
converted completely into emcite in one hour, whilst 
Miigge found that the transformation proceeds slowly 
even at 410° C. On boating powdered calcium carlmnato 
under a pressure of 30 atmoaphoroa of carbon dioxide, it 
dissociates partly at 1400°—1460° C., but does not fuse; 
the residue contained 08 per cent, of calcium carbonate 
and 32 iw cent, of lime.—A. 8. 

Zinc carbonate and precipitated cadmium carbonate ; 

Knoudedge of precipitated, basic -. M. Kohn. 

Z. anorg. Ohem., 1906, 60. 315—317. 
FKBBHLY-paBOiriTATED oadiniuiu carbonate will also 
completely precipitate cold solutions of t^rio salts, but 
cold solutions of chromium nitrate, uranyl nitrate, and 
alutpinium nitrate, only to a very slight extent.—A. 8. 

Lead oxide; Different modifi.ccU\ons of -. R. Buer. 

Z. anorg, Chem., 1906. 50. 265—275. 

Thb author has investigated the two differently-coloured 
moditioations of load oxide. A speoiuieu of load oxide, 
purchased as chetmoally pure,” liad a brownish-yellow 
colour; after being heated to between 620° and 620° U 
(oojT.) it acquired a light y^low colour, which it retained 
on cooling. On rubmng the Ught yellow oxide, even 
with the exercise of only a moderate pressure, the | 
brownish-yellow colour returned, but the | 

colour was not affected by u h 3 r^st«tic 
to 3^ jatnaiospheres. The bxowaiah-ydlow oiddi MUfl T 

, *■ 


%Mt|>tOwe lie ooWr to the presence of a higher oxide, for 
‘lurge, light yellow, transparent crystals of pure lead oxide, 
whra prees^ with a ^ss rou in an atmosphere of 
hydro]|^ acquired a reddish colour. The autnor is of 
the opinion that the ordinary brownish-yellow oxide is 
transformed between 520° and 620^ C. into the light yellow 
oxide, which is utmtable at the oi^inary temperature, but 
which appears stable on account of the extremely low 
rate of transformation into the darker coloured met¬ 
rication. On rubbing. aceora)>anied by pressure, the 
strains produced cause an acceleration of the rate of 
transformation, and the brownish-yellow oxide, stable at 
the ordinary temperature, is slowly formed. The rod 
lead oxide preimrod according to (ieuther's directions 
(this J., 1884, 179) behaves, in general, similarly to the 
brownish-yellow oxide describe above, but is not so 
readily converted into the light yellow modificatiim on 
heating. The light yellow oxide is about twice as soluble 
in water as (leather’s reil oxide—about 1*03x10*^: 
0*56 X 10-* grm. equivalents per litre at 22° C.—A. S. 

Chromates of mercury, bismuth, and lead, A. J. Odx, 
Z. anorg. Ciiotn., 1906, 60, 2^—.243. 

'JTie author has made use of the phase rule in an 
gattun of the chromates of mercury, bismuth, and lead. 
I^'or example, in the systems imcler consideration, Iddo 
components will bo the oxide of the metab^ chromium 
trioxide, and water. If two chromates are p^ment, there 
will bo four phases—chromates, solution, and vapour, 
and thcroforo according to the phase rule, only one of 
the three conditiouH—temperature, pressure, and oon- 
contration—can be altered without disturbing the equili¬ 
brium. By working at constant temperature, the only 
])ossible displacement of the eiiuilibrium on altering the 
concentration is by the disappearance of one. of the 
chromates, after wHioh the concentration of the solution, 
will alter with the <lihition. In other words, if, on dUutim;, 
the concentration of the solution remains constant this 
is due to the presence of two compounds in the sedid 
phase, the relative proportions of which alt^, whereas 
if the concentration of the solution changes on dilution, 
the solid phase must consist of one doAnito compound. 
Hy working in this manner the existence of the foUowing 
chromates was proved, and the compounds were isolated: 
Morouriit chromates, HgCro 07 , HgdrO,^ and 3Hg0«O0|; 
lead ohromatea, PbO 807 and T*bCr 04 ; bismuth chromates, 
Bu()s, 40()3 and Bi208,2CK)s. These salts possess <> 
definite hydrolytic dissociation prossuros, t.e., they 
only exist if the solution contains some free acta, the 
minimum amount for the several salts being as followi ^ 
ligCr^ih, 10*40 ; HgOO*. 0*46; PbCrgO,, 6*87 ; PbChO*, 
0*00002; Bij()3.4C!r()3, 7*80; and Bia08.2Cr03, 0*00<m,- 
grm. mol. of chromic acid per litre at 25° C.—^A. 8,^' 

Stannic sulphate ; Compounds of ~ wUh the sulphdtee 
of the alkaline^earfh metals and of lead. R. F. Weinland 
and H. Kiihl. Ber., 1906. 89. 2961—2968. 

When sulphuric acid solutions of stannic sulphate and 
calcium, strontium, barium, or lead suipbate are mixed 
and concentrated by evaporation till the liquid ^mes, 
transparent cubic crystals separate, having the compo¬ 
sition (for the calcium salt), 8 n(S 04 )g; ClaS 04 , 3HgO. The 
water appears to be constitutional, as it can only be 
driven of! at temperatures which decom)>ose the salt. 
The crystals can be wMhed with acetone, but are decom¬ 
posed by boiling with water.—•!. T. D. 

Carbon; Rales of action of oxygen, carbon dioxide, and 

steam on -. P. Farup. Z. anorg. Chem., 1906. 50. 

276—296. 

Thb author determined the rates of action, under similar 
conditions, of oxygen, carbon dioxide, and steam on carbon. 

It was found that at about 850°C. the velocity of the reaction 
is about the same with carbon dioxide as with steam. 
With oxygen the same velocity is attained at about i5<P C. 
The temperature-coefficiente of the reactions were deter¬ 
mined. and from the value obtained for the reaction of 
oxygen with carbon, the velocity of this reaction at 
9h0° was estimated by extrap(dation, and foditd to be 
AxiO* times as great as tnat of the raaoHotta-of 
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(tarboti with oarbon dioxide and steam, reapcotively. The 
results obtained by Nernst and Wortenburg for tW 
dissociation of carbon dioxide and steam at nigh tem- 
wratures (Nadu*, der K. Oes. Wiasen. zu Gottingen, 
Mathemat.-physik. Klasse, 1905, Heft l.l show that pure 
oxygen at atmospheric pTW*Huro and 850* C. has a con* 
centration about 0*7 X lo® times as great os in the gases 
raentioned at tho same temperature and pressure. There 
api)earH, therefore, to be a certain n'lation between the 
oxygen concentration and the reaction-volooitv in the 
three reactions studied. The author discusses the nature 
of this relation, but is unable to supply a satisfactory 
explanation.—A. S. 

Fluorine ,; Action of ——• on cMorine, and a neiv mode 
of formeUion of hypochioroua acid. P. Ix^beau. Compt. 
rend., 1906, 143, 425—427. 

FLUOBnffE and ohlornio do not combine dircM?tly. Liquid 
chlorine dissolves fluorine, but when the chlorine is frozen, 
the fluorine is evolved. In presence of water, fluorine 
oxidises chlorine, with production of hyiK>chIoroiiH acid. 

—J. T. D. 

JideU^ acid anhydrides ; Aciion of liquefied ammonia on 

-A. Rosenheim and F. Jaoobsohn. XXIV., 

1010. 

Phosphoric acid; Quanlitative f^tUUisation of —^ from 
Us saUs. P. Jannasch and E. Heimann. XXIII., 
page 1007. 

Salt purification in Viah. Mining World, 

Sept. 8, 1906. LT.H.J 

Ilf tho evaporation and subsequent treatment 
"Of salt water from tho (-treat Salt lake in Utah, 
the brin6 is evawrated by solar heat. The 
refining is carrieu on by the drying method, 
which ^pymds uj>on heating the salt and 
driving off the magnesium salts in a line 
pulverulent ’oondition by a current of air. 

The refining process as practised near Salt 
Air, tHah, is a oontinuous one, the salt bemg 
led to a rotating cylinder about 30 ft. long by 
6 ft. in diameter, in tho inner part of which is 
fixed an iron cylinder, about l‘i or 16 ins. in 
diamettfT, charged with superhealeil steam. 

An exhaust, fan carries off the water vapour, 
and^'the fine dust of magnesium chloride and 
magnesium sulphate. The salt thus treated 
is not entirely purified, as the magnesium 
salt! are not entirely removed. The salt for 
table Me has to be treated by a second atul 
wifd ending, sifting, and blowing. In 1905. Utah 
produced 177,342 barrels of salt, valuetl at $135,4(1.5. 
The output of the whole country was 25,906,122 barrels, 
valued at $6,095,922. 

Alkali Works Regulation Ad, 1900. [T.R.] 
Cbbtaik ohemioal works not hitherto liable to registration 
are now required to be registered, and are Bubje<*t to 
iiMpeotlon by the Ixical Government Board’s inspectors. 
In order to afn*ertain what works throughout England 
and Wales have thus become subject to registration, a 
circular letter has been sent by the Local Government 
Board to the town clerks of Woughs and clerks of district 
councils asking to be supplied with information so far 
as regards works carried on within the limits of the district. 
These include smelting, gas.liquor, nitric acid, chlorine, 
hydrochloric acid, sulphide, alkali waste, lead deposit, 
Bulphocyanide, picric acid, paraffin oil. bisulphite, tar, zinc, 
and ohemioal manure works. 

Enqusk Patents, 

Cyanogen compounds and by‘produels ; Production of - 

from kamus. W. F, Cooper, Watford, Herts. Eng. 
Pat. 2047, Jan. 26. 1906. 

Hvkits, such as peat, famyard or stable manure, or tho 
product obtuned by boiling certain carbohydrates with 
acid, it treated with nitric acid. Hydrocyanic acid is 
stated to be evolved, together with some nitrous fumes, 
on dit^lai^on. The gatet ue edlected, and treated in 


any convenient mannerHbr the separation of impuriUes, 
and for the production of the desired cyanide eomp 9 und. 
The residue Vft after distiliaUon is stated to form a by* 
product, valuable as a manure.—E. S. 

Copper solutioHS; Purification of ammoniacai A. 

Leemur, Rouen, France. Eng. Pat. 8910, April 12, 
1906. 

Ske Ft. Pat. 362.986 of 1906 ; this J., 1906, 808.—T. F. B. 
Febno^ Patents. 

Oven for calcining alumina at a high iemperalurey and 
gcnendly applicable for calcining li^hl pulverulent 
mo(crwwa. Soc. Eleotro-M^tall. Fran^. IV. Pat. 364,736, 
March 29 1906. 

A SBBIES of ovens, C, divided into chambers by horizontal 
partitions, c, on which the alumina to be calcined is placed 
in thin layers, are separated by combustion-chambers, 
A, At. The furnaces are arranged in a double row, back 
to back, separated by a divimon wall in which several 
separate oharging-shoots for each l>cd are arranged, and 
the fronts are provided with doors for observing and 
withdrawing the material. The gaseous fuel ent<*ra from one 
of tho mains, G, by the conduit, B. into the cross channels, 
c and /. from which it enters the combustion*ohamber. 
A, bv the ports, h and and burns in the air which enters- 
by ttio jKirts, a. The products of combuHtion pass through. 



tho porta, o^, into the chamber, C. over the materia! on 
tho shelves, and into the next corabustion-chamW, A', 
by the ports, a The combustion-chambers have passages, 
/, closed by the dairqiers, g, leading into the flue, D. 
which communicates with the chimney flue, E. They 
arc also provided with tiles. </, to adjust the distribution 
of the hot gases to the ovens. Tho ovens are worked in 
series; the gas and air enter and burn in the first oom> 
bustion-chamber. whose damper, g, is closed, pass over 
the material in the first oven, C, through the next com¬ 
bustion-chamber. and so on to the last of the series, from 
which thev enter the flue, D, either through the ports, 
/ or k. The principle of the ovens is that the alumina 
or other material, spread out in thin layers, remains 
stationary, and the zone of combustion is progressive^ 
moved forward as the contents of each chamber become 
completely calcined.—W. H. C. 

Alumina 2 Furnace, for calcining —. A. Lambert 
Fr. Pat. 866,744, April 28. 1906. 

Tub furnace adopted is stated to bo on the principle of 
Hoffmann’s furnace, in which chambers containing 
successive shelves in stages, on which the alumina to be 
calcined is thinly spread, and heated from above ftnd 
frpm briow, are arranged in such manner that the gases 
circulate throu^out Through openings in the 
' thht sfparataHiechambers» heated gases are admitted 
quntitjr ms na$ to duturb the powdery ctierge. 
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these i; opeuin^ oommunicetinc with vertical ohannelfl 
leading to pipes conveying we gases of combustion. 
Dampers are so placed as to give control throughout to 
the aireotion ana force of the oorrents of gases. It is 
.claimed that the arrangementB made permit of the 
Qomf^ete utilisation of the heat of the gases of com* 
bustton, and of the heat of the calcined alumina.—E. S. 

Gathonic oMd; Prr>dwiiion of —— [from gases of com* 
hustion\. G. A. Schutz. Fr. Pat. 365,606» March 3,1000. 
Sas Eng. Pat. 25,8«7 of 1003 * this J., 1005, 79.—E. S 

Jodint 7 Prootss for the rapid extraction of - from 

liquids containing iodine cotnpoundA. 8 og. Fraiif. 
“ La Norgine.” First Addition, dated March 30, 1900, 
to Fr. Pat. 301,499, May 23, 1905. (See this J., 
1906, 804.) 

Vassums oil. charged with iodine, is agitated with, for 
instance, a solution of sodium sulphite, until the colour is 
■disoliargeit. The do-iiKlised oil may then be separated, 
and more iodised oil added, and so on, until a concentrated 
■solution is obtained. From the separated saline solution 
the iodine is set frw> and recovered by known means.—E. 8. 

StdjAur and cyanides from spent oi'tV/c, the. ; Process and 

apparatus for the extraction of -. J. J. M. Bocigneul. 

Third Addition, dated April 7, 1900, to Fr. Pat. 345,071, 
July 23, 1904. (See this J., 1904, 1210; 1905, 1007; 
1900, 583.) 

To the hot toluene solution of the sulphur derived from 
the spent oxide, obtained as dt^seribed in the main patent, 
•cold water is admitted, os the solution descends through 
tubes into a separator having a funnel-slmptKl liottom. 
The sulphur is thus thrown <lown ds a powder, and does 
not adhere to and clog the tubes through which it passes. 
In the reoeptaeJe, tlie toluene and water seiiarato, the 
former rising, wnilst tlio sulphur deposits at the bottom, 
and is withdrawn. Other alterations or additions relate 
to details of the api^aratus.—K. B. 


Vin.—GLASS, POTTERY, AND ENAMELS. 

{Continued from page 929.) 

ExQU.su Patbxts. 

■Glass furnaces. H. 0. Slingluff, Allegheny, Pa., U.S.A. 
Eng. I’at. 12,169, May 1906. Under Int. Conv., 
Juno 29, 1905. 

-Sbe U.S. Pat. 804,775 of 1905 ; this J., 1906,1232—T.F.B. 

MuffU furnaces [for enamelling]. 0. Forabach, Coin* 
Miilhoim, Germany. Eng. I*at. 10,852, May 9, 1900. 

SiflK Ft. Pat 306,021 of 1906; following these.—T. F. B. 


Fbencu Patents. 

•Glass l Apparatus for the mccAonicof production of 

-. E. Fourcault. Fr. Pat 380,383, May 18, 

1900. Under Int. Oonv., Juno 8, 1905. 

Ik the apparatus described, the Oned glass posses from 
the tank to a channel, surrounded with some heat-insulating 
Bnateri'al, such as sand, to prevent the glass from cooling 
channel is provided with a number oi points of delivery 
for the glass, wWch is heated by burners opening into 
small chambers separating the drawing holes, and by other 
burners that can ho used in the drawing holes themselves 
.at the moment of startuxjfc Tlio drawing holes arc heated 
by conduction through wo walls of the small chambers, 
and by the direct action of the iiame through adjustable 
openings. Above the drawing holes, drawing rolls are* 
arranged, diameter pf which dimmi^es towards ^ ' 
•ends, BO that the jfolU oi^ act hnon the edges of A 
ahects, and ensure the maximuixi^pju with w minium 
twMwnre. the roUi ohIt ooxoiiur iiiL oostadl^isdth. the., 


sheet when the latter has already solidified. In eaoh of 
the drawing holes is a special form of delivery. In the form 
of an inverted funn^, which allows the glass to be drawn 
from a depth, at which the consistency of the me^ is 
better suit^ to drawing. The drawing slit of the delivery 
is constricted at the extremities in order to reduce the sis^ 
of the swellings that form on the edges of Mie sheets. 

-w. a H. 

Muffle furnace [for enamelling], O Forsbach. Fr. Pat. 

360,021, May 9, 1906. 

In the furnace described, the reheated air for combustion 
passes, prior to its mixture with the gases for hMting, 
through channels arranged at the side of the fines whiai 
pass round or envelope the muffle, and is led from these 
oiiauDols into the furnace, by a channel arranged uztdbc 
the furnace, so that it miters this at a temperature about 
equal to that of the furnace. The detsuis of the con¬ 
struction of a muffle furnace working on this prino^O 
are desoribod.—W. C. H. ^ 


Gebmak Patent. 


Iron; Process for enamelling -. L. Hermsdorf and 

R. Wagner. Ger. I*at. 106,672, July 26, 4604. 

In order to improve the fire-resisting qhsditiM of the 
enamel, and to render it opalescent, two glares are used, 
one containing phosphoric acid, and tlie other^ calcium . 
comfMJunds, whereby calcium phosphate is form^ ftnrii^ . 
the enamelling process.. Buitaule eompositioot for glazOt 
are: (1) Potassium carhonaRi, 9*2; sodium oarbonata. 'o^ 
12‘2; alumina, 10*0; phosphoric acid, 14*0; ^boiHo add, 
13*8; silica, 404; and nickel oxide, 04 par oanh, 

(2) Potassium carbonate, 5*3; sodium oarbonat^ li*8 1 
sodium fiuorido, 5*2; aluminium fiuoride, 3*54 aIttiEina, 
5*9 ; calcium fiuorido, 10*9 ; boric acid, 14*9; 4HBoa^,63*0; 
and nickel oxide, 0*4 per cent. The glazes are miswi ilk 
the proportions of 100 parts of the first to 10—25 |Mrts 
of the second. If a wliite glaze be dusirod. the nickel 
oxide is left out.—A. S. 

‘v 
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Concrete ,; “ Flowof - under pressure. S* 

Woolson. Eng. News, New York, 1906, 459. 

Inst. Civil Eng., 1900, 164, 86. ’ . 


Steel tul>es, 4 ms. in diameter, 12 ins. long, and from 
in. to i in. thick, were filled with a finely orushMl stofli© 
ctmereie, which was allowed to set for 17 days. In the 
thicker tubes, the rods of concrete were able to Wra 
load of 160,000 lb. without injury, except a shortlbing 
of less than J in. I'wo of the rods in the thinner tubes, 
however, began to show a marked deformation at about' 
120,000 lb., whilst at 150,000 lb. they were compressed 
31 ins. and 3| ins. respectively, and their diafii^tets 
increased to about 5 ins. When the metal tubes Wtre 
sawn apart, and removed, the concrete, though still quite 
solid, w’as found to have taken the exact Mape of the 
distorted tube, thus indicating that under pressure it h^ 
behaved like a plastic material.—A. S. 


Concrete ; Kffect of moisture on reinforced -. Maynard. 

Rev. Tecbn., Paris, 26, 463—457. Proc. Inst. Civil 
Eng.. 1906, 164, 87. 

Tub author determined the variation in volume of a 
Portland oement mortar when placed ins (1), dry air; 
(2), damp air; (3), a limited quantity of wahw; 
(4), fresh water frequently changed; (5), a Umitea (wantitv 
of sea*water; and (6), sea*water frwuently ef^ad. 
In the first case the volume jE^ualJy deoref^ ^ 9 ^h 
age; in the second, third, aha fifth oases, it Increased 
more m less rapidly; whillt and sixth oases 
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an inureane* was at iirst apparent, but soon attained a 
maximum, after which a steady decrease took place, 
owing to the disserving out of calcium hydroxide by the 
continually I'enewed water. In the case of structures in 
reinforced concrete, the vahation in volume o£ the iron 
liars is dei>endent on stress knd temperature alone, and 
is quite uninHuencijcl by the praaenoe of moisture. Thus, 
as the climatic conditions vary, the stresses in the re* 
inforoed structure will also vary. If the thickness of the 
concrete envelope be consideiaUe, the variation in stresses 
IS groat; whilst, if not, fissures are apt to form in the 
enveloiie, through which the moisture can gain access to 
the iron, which it rapidly corrodes. For instance, in a 
tank of reinforced concrete which had been exjxiscd to 
action of sea-water for 3^ years, many of the thin bars 
id iron were found to have iKicn completely eaten away, 
a Insttt^us deposit of magnetic oxide of iron, Fe 304 , alone 
being loft. It would seom that reinforced-concreto 
structures should be protectcnl with some covering im¬ 
pervious to moisture wherever possible.—A. S. 

Cement trade of Belgium. For. Off. Ann. Series, 

No. 3720. fT.U.] 

Thu prices for cement during the whole of 1905 remained 
verj? low, with a very small margin of profit. The 
Belgian cement industry has, for several years past, 
been unremimeratlve, and consequently cement has had 
to be sold at very low prices. This is "due to: (I) over- 
• production; (2) the practical closure of the French 

market; (S) the establishment of numerous works in 
oountries which previously iiTr)K)rted large quantities 
from Europe. The cement trade at the present time 
j(August, 1900) is decidedly active, and prices are liecoming 
{Diobe and more steady. The export statistics of Belgian 
cement during the first six months of 1900 show a 
fair increase over those of the corresponding period of 
1906. Down to June 30, 1900, the exports amounted to 
300,365 tons, comj»ared with 319,769 tons in the first 
six months of 1905. The augmentation is mainly due 
to large exporte to Germany, which in the six months 
amoimted to 66,325 tons; those of the first six months 
of 1906 being only 22,623 tons. The exports during the 
same^'period and the corresponding })criod of 1905 to the 
United States of America amounted respectively to 41.332 
ortd 24,703 tons, the increase of 1906 lieing accounted for 
by the San Francisco earthquake, and the increasing use 
ox Oement-concrete. The exports to the United Kingdom 
f«31 off very considerably, declining from 113,067 tons in 
1005 to 79,949 tons in 1906. The United Kingdom, 
however, still remains the principal market for Belgian 
cement, thoimh not to hucIi an overwhelming extent as 
hiratgifore. The Colonies also show a certain falling-off, 
though only of minor imfiortance. 

i^rinc9pal exporU of Belgian ccmenl tn 1005 compared 
with 1905. 


Country. 

1805. 

1905. 


Tons. 

Tons. 

United Kinftdom.. 

1,736 

196,584 

Argentine Republic 

17,032 

66,102 

Brazil .. 

17,269 

41,012 

Canada . 

16,175 

12,172 

Cape Colony. 

1,336 

10.246 

Chile. 

1,633 

0,805 

Cuba. 

2,310 

7,320 

Egypt . 

2,000 

24,226 

France . 

14,406 

9,600 

Germany . 

1,648 

65,557 

India . 

8,706 

12,063 

Mexico. 

1,606 

22,108 

Natal .. 


9.367 

Netherlands. 

20,506 

. 70,440 

Portugal 

4,010 

13,378 

Spain . 

United State* of 

sm» 

19,086 

America __; .i- 


40,560 

, Total of ^ 




678,826 


Principal exports of Bdpian eememt daring t4e utars 

im-os. 


Ccuntry. 

Quantity. 

Vidue. 

Quantity. 

Value. 


tom. 

£ 

tons. 

£ 

United Eitiffdom 

281,218 

221,004 

196,684 

188,720 

Anrentlne Kepublic 

88,290 

80,768 

66,192 

68,548 

Gape (Colony .... 

14,148 

16,681 

10,246 

9,844 

Canada . 

16,27Sr 

14,667 

12,172 

11,692 

Brazil. 

82,076 

81,868 

41,912 

40,240 

Bgypt. 

16,821 

16,708 

24.226 

28,264 

Oennany. 

8,004 

2.970 

66,567 

63,340 

Mexico . 

24,962 

28,968 

22,108 

21,228 

Netherlands .... 

68.699 

66.266 

79,449 

76,276 

Spain . 

tfnited States of 

14,912 

14,815 

19,086 

18,828 

America. 

66,069 

68,008 

49,650 

47,672 

Other countries .. 

73,168 

67,280 

101.746 

98,197 

Total . 

588,294 

664,762 

678,826 

662,249 


Cement trade of Japan. Chamber of Comm. J., 
Oct., 1906. [T.R.] 

The amount of comeat exported during the last 10 years 
was as follows :— 



Quantity. 


Value. 


Kin. 


Yen. 

1806 .... 

2.322,644 


26,372 

1807 .... 

038,188 


16,267 

1808 .... 

2,108,686 


36,056 

1890 .... 

4,048.722 


62,632 

1900 .... 

.. 15,088,410 


104,460 

1901 .... 

.. 17.815,512 


245,081 

1902 .... 

,. 22,840,663 


308,840 

1903 .... 

.. 41,749.234 


596,204 

1904 .... 

30.085,471 


548.497 

1905 .... 

31,614.437 


,395,302 


1 kin = 2'JJ23 lb. 1 yon *= florin. 

Up to the end of May this year the value of cement 
exported hod reached over 423,000 yon, whilst the figures 
for the corrcsjxmding period of the two preceding yearf 
were 198,000 yon and 217,(t00 yen respectively. That 
is to say, the quantity exported during the first five 
months of this year exceeded that for the whole of last 
year. 

French Patents. 

Bricks ; Manufacture of light -, composed of clay oi 

marl and negeJahle materials. B. Oiscard. Fr. Pat 
366,291, Fob. 17, 1906. 

Aocokdiko to the process described, bricks and similai 
bodies can be produced, of relatively light weight, by 
combining with clay or marl such substances as sawdust, 
bran, various straws, maize heads, oat or wheat husks, 
various kinds of fodder, foliage, shavings and wood 
charcoal, oakum, cork, &c., all ground very fine.—W. C. H. 


5fonc and marWe ; Manufacture of artifieial —. T. M. 
Thom. Fr. Pat. 365,662, April 20, 1906. Under Int 
Conv., April 20, 1905. 

See Eng. Pat 8804 of 1906; this J., 1906, 6S7.—T. F. B 

B^lilding fnaierials. W. Hpittler. Fr. Pat 866,095, 
May 11, 1006. 

The building materials described are made of coanw 
particles of wood (shavings, fibres, bark, Ac.) stucli 
together so as to f^m a thoroughly solid body, which 
re&actory and impermeable to sound, by means of somt 
known agglutinsot used in the manufacture of artifioia 
stone and wood, such as magneaimn chloride, burni 
magqesia, Ac.—W. C. H. 

.'Cement to resist sea^uKUer ; Proeess for the tnanufacturt 

t f a —Boqglexut. FV. Pat 865.869, Mamh 12 
906- Under Int Conv., 14, W>6. 

mad| by such at 
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puKKuolana, traM, Ac.* to the cement materials. The 
axldition may be made 5 (11 To the raw cement materials 
before they are introduoed into the kiln; (2) as a very 
fine powder introduoed into rotary kilns, bdore, during, 
or after the formation of the clinker, or in the case of 
ordinary oemrat kilns, during the burning whilst the 
material is still red ; (3) and also with or vithout the 
preceding additions, during the grinding of the clinker, 
eithtf hot or cold.—W. cTh. 

• 

Cement; Proctes and apparatua for burning - 

T<Aary tubular furna/ua. T. M. Morgan. Fr. Pat. 
366,523, April 24. 1906. 

SiB Eng. Pat. 6946 of 1906; this J., 1906, 848.—T. F. B. 

Cement: Proeeaa and apparatus for Ike manufacture of 
-. B. E. Eldred. Fr. Pat. 366.679, April 25, 1906. 

By this process, the two operations of calcining and of 
fritting the raw materials for the [iroduction of Portland 
and other cements, are carried out as two distinct phas4ts 
of the manufacture, and in separate furnaces, since a 
relatively low temiwrature is sulHcient for the calcining 

f irocese, and a high tem])erature is necessary for the 
pitting process. By means of a regenerative system 
the heat of the gases escaping from the fritting furnace 
is used to heat tne gas and air employed in heating that 
furnace, and similarly the heat of the gases esraping 
from the calcining furnace is used to heat the gas and air 
supplied to it. The apparatus for manufacturing cement 
according to this process consists of two furnaces heated 
by producer gas, m each of which the toinjicrature, con¬ 
dition of the Are. and the rate of supply of material, can 
be regulated indciamdently and without alteration of 
the corresix^nding conditions existing in the other furnace. 
The two fumM;es may be entirely separate', or they may 
be combined into a single struciuro, in which case their 
adjacent ends are fitted into a common hood or box. 

—W. C. H. 


Cement for eoidings, pavements, and mosaics, espcciallu 
applicable for binding together mother‘of‘pearl. H. 
Gomband. Fr. Pat. 366,122, May 12, 1906. 

A OBUBST for coatings, pavements, and mosaics, and 
specially applicable for binding together mother«of'penrl, 
is compost of commercial magnesia, powdered marble, 
or ‘*otW silicioua product,” and of mother*of-i>earl flakes, 
bound together with a solution of magnesium chloride, 
to which is added 10 per cent of zinc sulphate, and 10 |»er 
cent, of potassium silicate, with or without the addition 
of colouring material and wood sawdust.—W. C. H. 

Cement ; Manufacture of Portland -. H. Peters. 

Fr. Pat. 366,600, May 26, 1900. Under Int. Conv., 
Sept. 22. 1905. 

Sbe Eng. Pat. 19,180 of 1905 ; this J., 1906, 886.—T. F. B. 
Obhmak Patent. 

Cork substitute : Process for the manufacture of a -. 

J. Fuchs. Ger. Pat. 167,780, Jan. 26, 1905. 

Thb prooese claimed oonsisU in acting upon coppr or 
nickel, or oxides of these metals, with acetylene under the 
influence of pressure and heat. Copper or nickel, or an 
oxide of one of these metals, is piac^ in a routing drum 
of aluminium, and heated to 2^ C. Acetylene under a 
preMuro of 15 cm. of m^cury is then introduced, and a 
sindlar pressure is exerUd on the drum. The contents of 
the dmm are stated to be converted into a compact, light 
brown mass cupwne *% which can be out or moulded 
into any desired form. It has a «^i fio gravity ball as high 
as that of cork, and an elaatioity a^^al to that of the 
iattett ^ is Kt^ed to be suitable for use as a filling for 
w^ls and bdhaAittia*oon4uotor of heat and saving 

to deaden the tyres of b%cles 

and . . - . ^ ^ 
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Steel: Structure of hardened and tempered -. E. Hoyn 

and O. Bauer. Mitth. konigl MaterialprufungBamt zw 
GroeS'Liohterfoldo West, 1900, 84, 29—69. 

Tub authors’ investigations wore made with a tool-steel 
of eutectoiii composition (0*96 per cent, of carbon). In 
the first series of experiments, t^t-pieoes of tlie steel were 
hardened by quenching in cold water from a temperature 
of 900“ C., and wore then tomjiered by reheatin g for - 
varying periods of time at temperatures ranging 
100?^' to 640“ C. In the second series of experim^tl .the- 
test-pieces were quenched in difierent liquids from.'.a'' 
temperature of 900“ C. The test-pieces after tre^Bxent9 
were examined with respect to hordncM, solubility in 
dilute sulphuric acid, and behaviour on etohii^ with 
alcoholic hydrochloric acid (1 o.c. of acid, in 100 c.c. of 
absolute alcohol). Micro]»hotographs are appended to the 
paper. The results obtained showed that in the transition 
from martensite to iierlito on tempering at sucoosiuvely 
higher temporatures. there is a well-defined intermediate 
stage (corresponding to a tempering toiup«*ature of 
400“ .C). for whiish the authors pTO[ioso the name odmondite. 
Trnostite is retained as the generic name toe the stages 
between martensite and osmondite, and sorbi^ fw these 
Imtween osmondite and perlite. Osmondite is mort solunle 
in 1 per cent, sulphuric acid than troostite or sor^te. 
When troostite or osmondite is dissolved in . 10 pea: cent, 
sulphuric acid, the residue contains no iron oarbideKbut 
some ” free carbon,” the groalest quantito being obtaSt^d 
with osmondite. A special name is needed for tfais fonn 
of carlion; it is not present in the steel, but is produced on 
dissolving the metal in dilute acid. Iron carbide i« found 
in the insoluble residue only in tbo case of sorbite. 
The coloration of tempered steolM on etohing with alcoholic 
hydrochloric acid, as also the coloration of troostite and 
osmondite in hardened steel, is due to a film of “free 
carbon ” which is defiosited on the surfaoe { the ocdoration 
is accordingly deepest with osmondite. The results of the 
ipeond series of exporiniouts indicate that all forms of 
quenching of the steel under examination are oquivaWnt to 
an ideal undercooling, with consequent complete oonvtrslon 
of the perlite into martensite, followed by a more or lesa 
marked tempering effect, with formation of troostite or of 
trocMStite and osmondite, the intensity of this tempering 
being dependent upon the rate of cooling.—A. S. 

d 

Steels containing 0*6 and 0*8 per cent, of carbotjlK 

treatment of -. C. E. Corson. Bull. Amer. Xtist^ 

Min. Eng., 1906, 726-742. 

The experiments were made with ooid open-heofth sImIw 
containing 0*50 and 0-75 wr cent. respectivdSy of carbon. 
The test-pieces were healed to temperatures up to 900“ C., 
and then cooled in the air, and also immersed in ashea 
and in lime. In general the results obtained were 
analogous to those obtained with other grades of steel 
examined by different investigators. As the Ume ocou- 
pie<I in cooling increased, tbo tensile strength and oon- 
traction decreased, whilst the elongation showed a sH^t 
increase. Micrographs illustrating the structure of toe 
teat'^eoes are given in the paper. Sauveur (Motol- 
lographist, 2. W7) has stated that ” hot work, as 
sueli, bos no influence upon tbe structure of the 
meti. Indirectly, how®ver, by retarding ory^llisa- 
tion until a lower temperature is reached, it may 
have considerate effect on the struoiure. but the same 
results could be attained by heat treatment alone, f.c., by 
reheating the unworked metal to the temperature from 
which the worked piece was allowed to oool undisturbedly. 
In order to test this statement, two ^test-bars were pre¬ 
pared from one end toe some ingot. One, after being, 
cooled, was reheated in a coke fumiMje to cherry,-redneos ; 
and the other <#08 h*tfiUi<topd tuatAst hod coded to oKerry- 
redneu (about 

coded tide by side^ji|l4lfi|PS^|g_y M:^jaUows i. 
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Treatment. 

Tensile 
! streostb. 

Elongation 
on 4 In. 

Rednetion 
of area. 

(1) Hammered for almiit S 

lb. per sq. In. 

per oent. 

p«t cent. 

mins, to cberry-rednesn 
(Si) Cooled, and then re¬ 
heated to match No. 1 as 

109,171 

16 

26 

It left the hammer«... 

106,271 

15 

33 


—A. S. 


Sttd ingots'; Stgregalion in -, and its effects on the 

meehhnical properties of ^ed. J. E. Stead. 

As»oo.. Section G, York. 1906. Engineering. 1906, 
88, 40S. 

'Th» author gives a general summary of the present 
position of our knowledge on segregation in steel, and its 
'OfFoots on the mechanical nroiKjrttos of the metal. He 
states in conclusion that although segregation should he 
avoided, it is not so great an evil as is fretjuently assorted, 
unless at^companieu by unsoiindnoBa, Unsouiulueas 
without Hi>gregation will equally lend to premature failure. 
In the author's experience of the steel rails which break 
when in use on English railways, not mon^ than ono-sixth 
are axially segregated, and even in these it is doubtful 
whether tiie rails were not initially unsound. The cause 
mainly responsible for failure is unsoundness, either 
internally or externally. The author’s opinion is that 
tha only reliable method of producing perfectly sound 
-steel is by compression of the molten metal in the mould, 
but fairly good results can also be obtained by the atUUtion 
of aluminium or silicon.— A. S. 

Iri>n and sted structures; Protecting - u'iih -f)aper. 

L. H. Barker. Paper read before the Anier. Soc. for 
Testing Materials, .Tiino 30, 1905. Proo. Inst. Civil I 
Eng., 1906, 164. 41—42. j 

Numbrouh ex^wiments with different kinds of paints 
did not give satisfactory results. Hood results w«!re 
obtained, however, by the use of “ paraffin pa^wr.” The 
iron is carefully cleaned from rust by means of stiff wire 
brusluw, then a kiml of “ tacky " paint is applied, and the 
l>a|»er is pressed tightly on the painted surface, the joints 
of the pa))er being made to slightly overlap. The paper, 
as soon as it is in place, is really for the tirst coat of paint. 
After exposure to smoko for two years and throe niontha. 
it'^wiM found that the iiajicr and the first or adhesive eoat 
of paint were quite intact, and in many plaoes the paint 
was atill not dry ; the surface of the steel was just as 
when iiainUd. Steel protected in this way was also not 
affected by exposure to dampness and sewer gast's.—A.S. 

Platinum,’stiver oUoys. [Sie.paration of platinum from 
I gold, iridium, the. | J. F. Tliomiison and E. H. Miller. 
f J. Amer. Chem. Soc.. 1906, 38 [9], 111.5—1132. 

It has long been known that platinum, alloyed with 
silver, will dissolvo to some extent in mine acid, but 
conffioting results have boon obtained by different workers. 
Thus Winkler (Z. anal. Cbcm., 1H74, 368) regards the 
strength of acid as of small im{>ortance, whilst J. i;ipiUor 
(this 3,, 1897, 63i»b recommends acid of sp. gr. 1*42. 
Both find that a residue is left, whereas N. W. Perry (Eng. 
and Min. J., dan., 1879) stalos that the whole dissolves. 
To account for these and other results the authors have 
made a study of the moltin]^ ^xiints an<l cooling curves, 
microstruoture. specific cavities, and elofjtrical conduc¬ 
tivities of a series of alloys, the platinum contents of 
which ranged from 0*6 to 57 per cent. Great caro was 
taken to free the platinum used from iridium, and to render 
the alloys quito homogoaoous. For their analysis the 
parting method, with sulphuric acid, was employed, but 
it wa« found necessary, where the platinum amounted 
to 20 per cent, or more, to dissolve the residue, after 
weighing, in aqua regia, and pifecipitato the stiver 
retained, which amounted in one case to 2*7 per cent. 
No appreciable amount of platinum is dissolved by the 
aoid daring the time of. (Gompare l)el6pine, 

this 1906. 304-) It tj^at in no case would 

the alloy di^olve acid (sp. gr. 1*1 


and 1 *4); some platinum was always dissolved with the 
silver, and some silver always remained with the residues. 
Tbe separation of platinum from gold, iridium. Ac., in 
one operation, by alloying with silver and parting with 
nitric acid, is thoreforc impossible. From a study of the 
cooling curves and microstruoture, the authors conclude 
that the alloys consist of a number of platinum-silver 
compounds of different solubilities, the relative pro¬ 
portions of which depend on the rate of cooling. Hence 
tlie irregular results obtained in parting with nitric 
acid.—F. yoDN. 

Carbon in sted; New colorimeter for the deUrminaUon 
of -. C. H. White. XXIII., page 1007. 

English Patents. 

7'in ; Process for extracting - from ore. R. W. E. 

Maolvor and M. Fradd, Ijondon. Eng. Pat. 10,043, 
May 25. 190.5. 

Tin ore or oxide is exposed to the action of producer-or 
water-gas whilst l>cing heated and agitated, preferably 
in a closed horizontal vessel to which a slow, rotatory 
movemout is eomuiunicatod.—E. S. 

Pyritic ores containing gtdd, silver, or other vcduable 

metals ; 'Preatfydinl of -. W. Blackmore and A. 

Howard. London. Eng. Pat. 17,839, Sept. 4, 1905. 

Tub pyritic ores are roasted at about 800® F. in the 
jiresence of uir and steam admitted in such proivortions 
as to oxidise the sulphides, as far as possi ble. into sulphates. 
The sulphurous gases emitted in the process are al)»orl>ed 
by water, and the solution u used in lixiviating the 
roasted ore. Or, the roasted ore may be washed with water 
containing about 5 per cent, of sulphuric acid, the object 
being to remove Hulpbates of iron, oopj)br, cobalt, and 
nickel, tlie latter metals Inung rocoverod by usual means. 
The residual ore is then treated to obtain the precious 
metals by the cyanide or chlorination methods. If the 
ores contain lead or zinc, the residues are further treated 
by smelting processes to recover thorn. Reference is 
made to Eng. Pat. 28,992 of 1904 (this J., 19(M5, 481). 

—E. fi. 

Lead and silver; Process for obtaining - their 

ores. J. Asbeck, Westorwald, Germany, feng. Pat. 
23,408, Nov. 14, 1905. 

STTT.rifiDB ores of load and silver, containing, in addition, 
sulphides of copper and iron, are decomposed by treat- 
nient with a fused halogen salt, e.g., sodium chloride or 
zinc chloride, to which oxide of lead or of zinc is added, 
in quantity at least equivalent to the amount of copper 
or iron in the ore. The lead and silver are afterwards 
separated in the metallic state by means of the electric 
current or by the addition of an electro-positive metal, 
e.g., zinc. Tlie function of the added zinc oxide or lead 
oxide is to convert the cop^wr and iron compounds into 
oxides, and to prevent the formation of chlorides of these 
metals, which, if formed, would afterwards be partly 
reduced, thus contaminating the silver and lead obtained, 
and would also, as far as they remained unreduced, spoil 
the bath for aunthor treatment of a fresh quantity of ore. 

—A. G. L. 

Jhlelalltferous ores or compounds ; Trtalment of — 
prcjiaratory to smelting the same. F. Hcberlem, London. 
Eng. Pat. 26,277, Dec. 16, 1905. 

Metalufbkous (iron or mangemese) ores or compounds, 
in a fine state of division, are inix^ with coal or othn* 
fuel, moistened with water if necessary, and then burnt, 
preferably in a tip-apparatus, of couieal or spheric^ 
lorm, using an air-blast of gradudly increasing force. 
The sintered moss obtained is treated as usual in a blast¬ 
furnace.—A. G. L. 

Ores ; Process and apparatus for smsUing - -, and eofi‘ 

verting mattes. A. M. Day, Lokti C3ty, U.S.A. 
kt. 3528. Feb. 18, 1^6. . 

Sjeib U.S. Pats. 812,186 aad Of this J.» 

1906, 269.-iT. F. B. 
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Irw eamjmtndg; Method of doindphurising and nodU’ 

hMM tubMmeet containing -. T. C. Kinir, New 

York. Eng. Eat. 60, Jan. ], 1906. 

Sm ft. Pat, 382,146 of 1906 j this J., 1906, 842.—T. F. B. 

Iron oret*; Treatment of amall mine or wade products of 

ealeined - for the more complete extraction of iron 

therefrom. A. Hodgkiuson, Stoke-on-Trent. Eng. Pat. 
4999, March 1, 1900. 

It has keen found that the ealeined waste products of 
ironstone seams known as “ snvill mine,” and the calcined 
pieces of stone or rock containing iron, left on the mine 
hearths after the puddle or furnace mine has been removed, 
caanot bo worked up except when the proportion of 
moisture present is not loss than 3 nor more than 35 tier 
cent. According to the present patent, the waste is either 
heated or moistened until the proportion of water is 
within the limits mentioned ; it is then moulded into 
blocks, end pressed, whereby lumps are produced which, 
after being annealed, can lie'utilised in puddling or other 
furnaces. Reference is dirccUul to Eng. Pat. 4537 uf 
1889 (this J., 1890, 619).—A. S. 

Iron: Processes for eonw.rling cad -- into tied or 

malleable iron. M. A. Hunter, Philadelphia. C'.S.A. 
Eng. Pat. 8,507, April 9, liKiO. 


filter-frame loosens the eake, which fidls into thn tcook 
placed below. The ooBtesits of the pulp and wakh-water 
oompartments m<^ bo kept in motion by suitahle sdte- 
tors, and the levels kept eonstant by float chambers. TRie 
pulp-, waahing-, and diseharge-ohambers may ahto be 
arranged in a line instead of in a circle.—W. H. (X 

ii 

Aluminium and ii€ alloys; Soldering of ami a 

solder therefor. M. Gruber^ Berlin.. Eng. Pat. lS,59dp 
May 30, 1900. ^ 

Thx Holder contains 10 parts of copper, 2 of alumininmt 
25 of Einc, 60 of tin, and 3 of cadmium. It U atated 
to have a low melting point, and is applied, with the aid 
of paraffin as a flux, by means of a soldering bit—sB. 

Unitkd States Patekts. 

Cast-iron artieUs; Method of making ——, A. W. 
Slooum, Aasignor to C. V. Slocum, Pittsburg, Pa, 
U.S. Pat, 830,530, Sf^pt. 11, 1906. 

Molten cast iron from a melting furnace U mixed with 
1 per cent, or less of titAiiium oxide, and then oast. Ibe 
titanium oxide ft reduced by the carbon of the cast iron. 

—A. a 


See Fr. Pat. 365,159 of 1906; foUowing these. -T. F. B. 

Filters for separating water or solution from solids, suck 
as slimy ores, pulp, and the like. G. Kidgway, Kal- 
goorlie, W. Australia. Eng. Pat. 11,623, May 18, 1906. 
A NUMBER of flat, hallow filter-frames are attached by 
radiating arms to n central rotating epindle, and are 
rotated above an annular trough. The spindle is hollow, 
and is divide<.l into three eepanvU* compartments, each of 
which has a separate outlot, and is also coimecited to each 
of the filter-frames by a sejwirate valved pipe. In two of 
these compartffients a vaoutno is maintained, and in the 
third a pulsating movement is set up by a i>lunger which 
produces a vacuum and a pressure alternately. 'The 
annular trough is divided hy {wirtitions into three or more 
compartments: the first contains the “ pulp,” the second 
the wash water, and the last sorves to receive the exhausted 
material, which falls through the ojam bottom into trucks 
placed underneath. At the outer side of each filter-frame 
is a roller, which runs on an undulating track forming the 
outer od(i^ of the annular trough. Three corresponding 
concentho, undulating tracks are placed ixmiui the spindle 
between it and the inner aide of the annular trough ; 
each of these tracks guides and opcTaf-i'S a roller or lever 
which opens or closes a valve on one of tlie pijies leading 
from the filter-frame to one of the chambors in tlio hollow 
spindle. The apiiaratus works as follows, the cycle of 
operations of only one filter-frame being descril^ for 
the sake of siiupUcity, and starting with the filter-frame, 
wluab has a permeable lower face, in the position 
which it occupies just before entering tlio pulp 
compartment of the trough. As the frame inovi s 
round and apprtmehes the division, the roller is 
raised by the otevation of thu undulating outer track, 
and the frame is lifted over the division wall, and lowered 
into contact with the pulp in t)m following comparimetiit 
of the trough, at the same time the valve on the pijx* 
which communicates with the first vacuum chamber is 
opened by its roller passing over an elevation on its own 
undulating track, and some of the pulp is sucked on (o 
the lower surface of the frame. It is held there by tlic 
suoUon, and the strong liquor passes through into the 
first vaoiium chamber. As the frame approaches the 
next division, it is lifted over as before, and lowered mt<» 
the waving liquid in the next conipartment. At the 
same tixuA the connection to the first vacuum-chamber 
is olos^ and that to tlie second i» opened, so that the 
washing liquid is drawn through the adhering cake of 
mateti^ into a separate chamb^- Finally, the frame is 
again lifted over the next division, and passes over the 
diwharae compartment The connection to the pul- 
saving cnamber IS now opened 1:^ the roller, as in the other 
casSs, and the second viicuum chamber closed, 

and the alternate ptessure #Qd vaenum applied to'the 
... -. 


Scrap-brass; Process of treating -H. J. Krebs, 

Wilmington. M. U S. Pat. 8jfo,601, Sept. 11, 1906. 

1'hb brass is melted in a cupola furnace, the tino being 
oxidised and volatilised, and the purified copper sub¬ 
sequently discharged. Ifrom the oxidation produfits, the 
coarser particles are first removed by settling; then, after 
cooling, the zinc oxide is collected in bags or the like, and 
the residual fume is treated with an acid solution for the 
production of a zinc salt.—A. 8. 

Scrap-brass; Process of treuting -. H. J. Krebs, 

Wilmington, M. U.S. Pat. 831,010. Sept. 11, 1906. 

The process is essentially the same as that described m 
U.8. Pat. 830,001 (see preceding abstract), except that no 
provision is made fur collecting Eino oxide from the cooled 
iiiiuc, the latter being treated directly for the prodnotion 
of a zinc salt.—A. 8. 

Ores; Appnraius for cyaniding ——. T. Lu Ra&kic, 
Hackett Harbor, N.Y. U.S. Pat. 830,615, Sept, 11, 
1006. 

The ore is ii-eated with cyanide solution in two rotary 
leaohmg cylinders with a valvod connecting pipe, 
cylinders are lined with wood, and have spiral wooden 
ribs starting at each end and ending near the middle. 
ComproMsed air is admitted to the first oylinderr 
when the leaching operation in this is finish^, the valve 
in the cunnectiug nj{>e is o(>enad, and the exoew of com¬ 
pressed air atlowea to pass into the second oylindex,<tO*‘' 
assist the leaching process therein. The foul air 
” gases ” from the leaching cylinders are led into the 
bottom of a receptacle containing a liquid capable of 
absorbing the “ gatK's,” the air being subsequentlyaUowed 
to escape. This rec>eptacle has a perforated paiiititm 
above the inlet for the air and ” gases,” and is pocked 
with ” obstructing substances ” above the partition.—A. S, 

French Patents. 

Vorrper; Process of extracting - from minirals. 

U. R. M. Bweeting. First Addition, dated June 6, 
1906, to Fr. Pat. sSo.OTl, Feb. U. 1906 <thi« J., 1906, 
485). 

The liquid left in the anode compartment at the end of 
the eleotrolyslB, by which the copper is depooited, ia 
evaporated by hot waste gases pa^ng through E fine 
above the tank. On allotnng the liqum to i«cdc 
sulphate crystallises out, and ^phuiio acid* of a iflifmgth 
up to 66^ B., U left in the mother liquor. TSus lamtQi 
eulphate obtained » then distilled ingetorto heated to ^ 
white heat for the production of m^otluu’ m^d hutiiolr 
sulphicrio acid as usutlt---4A.>^ 1 a ' 
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[Qot. 81 , 1 »M. 


CaMingt «/ copper and copper oBoya; Proeeee for the 

production of dcnec and homoyeneoue -, by ipaiane of 

the addition of an alhali carbonate. I*bor»torium fiir 
C^em. FeuerachutB- Hn<l 1/iaohmittel Conrad Gautach 
0.m.b,H. Fr, Pat. 3tt5,733, April 28, m«. 

In order to produce sound castings q£ copper, bronze, Ac., 
aod to readily introduce iron or ateel into auoh alloys, a 
■ma)] quantity (0-2 to 0*4 per cent.) of sodium bicarbonate 
il added to the metal, prelerably mrtly before and partly 
after the fusiion. The salt m added in addition to the 
^oaphorua used for deoxidation, but. without the sub- 
■equent uae of a current of air for rc*oxldation.—A. 0. L. 

Woiher / -- /or fiU miv^raln. J. Nicholle. 

Fr, Pat. :i()4,77J. Feb. 2, l«00. 


Thx addition conaUts in arranging the interior ohanaeli or 
tiutlngp, so that they form only a slight angle with *h« 
axis of the rotary cylinder, and in proTiaing a cyligddeal 
extension at the discharge end furnished with an interior 
helical blade which defivers the treaty materiel into 
a oioaed chamber provided with a disoharge hop^. 
The charging device is shown in the figure, and coBTOts 
of a tube, 15, J5 a, bent as shown, and provided with aelf* 
closing and oiKsning fiap-valves, 16 and 17, one of wjiich 
always remains closed and shuts off communication with 
the external air. As the cylinder rotates, the pipe, 15, 
scoops up some of the material from the trouj^, 20, 



Tlt» washer eousists of a tank, a, in whi«di the mineral 
to be treated is sUrretl up with water by means of a shaft 
capable of a reciprcmating motion. Directly attaohixl to 
this sliaft are two rabbles, 1 and *2, whilst a nnmbt*r 
of others, 3 and 4, arc attached to two arms, d. 
pivot^ on the shaft, the end rabble, 3, lnung also guidwl 
oy the staple, J 7 , which slides along Ibi* sli.aft. The. rabble. 1, 
is not <pi!ie as wide us the others, and hence docs not 
come into play until the shaft has been raised to some 
extent.—A. G. L. 


Roiaru furtiace for Ireating minernln aud all c/yfnbuetibla 
boa^et. A. Ducco. First Addition, datial March Id, 
19f»6, to Fr Pat. 361,300, March Id, IddO. 



whiidi material falls into the Ix*nd. As the cylinder 
continues to rotate, and the pij>e, 15a, comes &to its 
highest position, the flap, 16, falls on to its support, 18, 
and closes the o]>en end to the air. At the same time the 
flap, 17. opens, and the matenul in the bend drops down 
the pipe, 15a, into the cylinder.—W. H. 

Furnaces; Mctollurgicdd -A. Farkas and J. d© 

Moya. Fr. Pat. 365,940, May 6, 1906. 

Rapio heatmg or fusion of minerals or metals is effected 
by introducing into a eloscd furnace, gas from one or more 
independent piodueers, and at thw same time blowing 
in air from one or more tuy^*res. By varying the pro¬ 
port ions of air and gas, any desired degree of oxidation 
or reduction mav be obtained. No chimney is necessary. 

-A,G.L. 

Cast iron or cast steel ; Process of producing - by 

meuu.'i of tin Aff.siV converter. S<m*. Anon, des Mines dii 
lAixeudiotug »‘t de« Forges de Sarrcbruck. Fr. Pat. 
364.785. March 31, 1906. 

A BASIC milioral capable of evolving a largo quantity of 
gas when heated, preferably limestone, is added to the 
oharge in the converter before or during the blow; the 
temperature is then raised so as to evolve the mb, and to 
cause the lime to combine with the phosjmoric acid 
produced, after which the temperature is allowed to fall 
to a point convenient for casting.—A« O. L. 


idted ; Manufaciurn of —■ •» Bessemer eodVefItf 
or Talbot furnace, with basic or neutral linings- Hi <1;'3* 
Pioaud. Ft. Pat. 364,837, Aprfl 2, 1906. VtiAm m, 
Conv., April 3, 1905. 


To libe mass in the converter or furnace a fiux, «noh it 
fluorspar, is added. Tliis addition inorMset the xapiil^ 
wihh which tho lime takes up the 
fortt^ dnring the Ifiow to euoh tlK tht nmX 
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fii Jfree firom phosphorus before it has become completely 
d^Oubucieed. The resulting slag can be used as a fertiliser 
in the aame way as ordinary Thomas slag.—A. G. L. 

/ro»? New melhod far the production of reduced —— 

^ epongy Me. F. C. W. Timm, h Pat. 865,878, 
April 7, 1906. Under Int. Ckmv., April 10, 1906. 

CannON dioxide is passed through a producer containing 
an incandescent mass of coke, which reduces it to carbon 
monoxide. This is then passori whilst hot through the 
hroo> bearing mineral to be r(?ducc<l, and in reducing this 
becomefi converted into tw ice the initial quantity of carbon 
dioxide. Half of the gas having been removed through 
suitable dues, the remainder goes thi ough the same uyde 
again, until, after about 10 minutes, the ]>Toduuor has 
be^me too cold to work. The process is then inUirrupted, 
and another producer interjmlated in place of tlm first, 
which is in the meanwhile revivified by blowing air through 
it at such a rate as to produce mainly carbon dioxide. 
The products of combustion produced in this way are 
mode to heat the carbon monoxide on its way to the 
mineral-containing chamber, by moans of a Cowricr stove ; 
or else they serve to heat the chamlw'r itself.—A. 0. L. 
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Minerals 7 ProcessforthetreatmerU of -. J.Bavalaberg. 

^rtt Addition, dated April 21,190^ to Ft. Pat. 351,580, 
Feb. 15, 1906 (this J.. 1906, 894). 

Thx invention claimed in the prtnoipid patent i« now 
applied to minerals containing sufficient smphur without 
further admixture, %nd to minerals whose treatment does 
not reuuire the addition of sulphur, e.g„ iron ores. Such 
minerals are simply mixed with carbon, and treated with 
the air-blast in a converter until they have bMome 
sinteretl t(^ether. and can be treated as ttfual in 
furnace. Th^ invention is, of course, espedally apdioUBie 
to such minerals as ooour in a finely-divided condition. 

—A. G, L. 

Magnetic nuUeri(d and process of making sa7ne. R. A« 
Hodfiold. Fr. Pat. 366,915. May 4, 1908. Under Int. 
Conv., June 8. 1906. 

See Eng. Pat. 22,130 of 1005 j this J., 1906, 692.—T. F. B. 

Allot/ for hearings; Mefallic -. Siemens und Halske 

A.-G. hV. Pat. 3(i(5.0«0, May 10, 1906. Under Int. 
Conv., May 22, 1005. 

See Eng. Pat. 10.613 of 1906; this J.. 1000.816.—T. F. B. 


Ca8t‘iron; Process for converting -tn^o steel or 

wrought iron. M. A. Hunter (n^e Webb). Fr. Pat. 
365,169, April 10, 1906. 

The process uonsiste in heating the cast iron, in bars 
or pigs, to a temperature approaching but below its 
melting-point (ubuut 925*^ to 080^ C.). and then treating 
it with liquid, vaporised, or atomised sulphuric acuL 
This treatment eliminates most of the carlion, and changes 
the physical characteristics of the metal so that it can he 
forged.—A. G. L. 


lron 7 Process of cjisting ingitts of - tvithoul the 

addition of appreciahh quatditu'S of aluminivm or 
sUieon. and v^ithout air-holes fit the surfaces. lihoinitHdio 
Metallwaarcn- u. Masehinenfabrik. Fr. Pat. 365,345, 
April 17, 1900. Under Int. Conv., May 17, 1905. 

,Sound ingots of iron and mild steel are obtained without 
the use of appreciable quantities of aluminium or silicon, 
by casting in moulds which widen considerably towards 
the top, so as to allow of tlie ready escape of the air- 
bubbles liberatinl during the cooling at the sides of the 
moulds.—A. il.Xj. 


atecl; Process for the mnunfarjnrc of - V. 

Fr. Pat. 366,671. April 26, llKMi. Under Inl- Conv., 

April 29, 1005. 

Qkx or more Siemens-Martin luniaces are arranged lilose 
to one or more gas producers m order to Ije able to utilise 
the sensihlo heat of the producer for the conversion of 
the iron into steel. This is donolby charging the producer 
not. only with the usual conibuMtibles (coke, &c,), but al«t» 
with the cast iron and malmials, such as forritJ oxide, 
limtt Ac-* designed to assist in the {irocoss. On blowing 
air through the firoducer. the iron iiielta and runs into a 
holder at the bottom of the produ(«»r. from whicli it Hows 
into the Biomens-Martin furnace A. fb fj. 


MetaUiferous sidfstatices; NoduUsing and treating — . 

T. C. King. Fr. Pat. 366.432, April 20, 1906. Under 

Int. Conv., May 4. 1906. 

Thb ol^eot of the invention is to form the metalliferous 
substances into nodules, containing the metals in the 
{bm> ot oxides, without using any binding agent whiidi 
shall either leave ol^eorionable impurities in ^e nodules 
or aensibiy diminish their content in motoL To this end, 
the fin^y>diyided materials are either mixed with water 
oaipt ot mao witii a bin^ng agent, e.g., tor, hydrocarbons, 
or carbote^ates, which is vc^tile At & moderate tempera- 
tom. XTie mixture is then heated at about 850“ C.. and 
•gitat^ so os to form itself into nodules of the 
Sn. tmtmeni also temovea any solphur, ai-senic, 
AA,. pNomt in tbe matafois, tod the resulting nodules 
Fto 794,878, Mh 1906, 
mi wdWmils, thie J., 1006,13U.)-A.G. L. 


German Patents. 

Zinciferous ores and mtlaUurgieaL prodwts ; Process for 

the treatment of -. ZinkgBwinnungB-(^s. m. b. H. 

Gcr. Pat. 166,466, March 24. 1006. 

The einciferous material, alter being roasted if neoenary, 
IS treated with sulphuriv acid, and from the solutioQ 
the zinc is precipitated as hydroxide by means of 
sodium hydroxide. The residual solution is oaustioised 
with lime for the ref^eneration of sodium hydroxide. 
If the original material contains a sufficient quantity 
of lime. It is used in place of fiesh lime for 
caiistioising tlie residual solution. In the case of ores 
containing dolomiU*, the solution obtained by treatment 
with sulphuric acid is divided into two portions in such 
a manner that the quantity of magnesium cemtained in 
one part is equivalent to too amount of zinc .oontoined 
in tlie other. The first portion is treated with^sodium 
hydroxide, und the precipitate of zinc and magnesium 
hydroxides is used to precipitate the zinc from the eeetod 
portion.—A. S. 

Zinciferous ores and metallurgical produeXs; Process for 

the tretdment of --. Zmkgewmnungs-Oes. m. b. H. 

Gcr. Pat. 169.138, May 24, 1005. Addition to Gor. 
Pat. 165,465, March 24, 1905 (see preceding abstract). 
The solution of zinc and magnesium sulphates obtained 
by treating tho material with sulphuric acid is divided 
into two portions. From the first portion, zino and 
magncHium hydroxides are precipitated by'quiokUtne, and 
tho zinc is dissolv'd out of the precipitate by treatment 
with a solution of siKliuin hydroxide and sodium sulphate. 
The solution is used for leaching a fresh quantity of ore 
with sulphuric acid diluted with sodium sulnliate solution, 
whereby the sodium zincatc is convertea into sodium 
sulphate, and tlie whola of the zinc and the magnesium 
are precipitated as hydroxides. The precipimte is 
for treating the second portion of the solution first obtains^ 
the magnesium hydroxide precipitating tho sfiic 
hydroxide.—A. B. 


XL—ELBOTRO-OHEIOBTRY AHD 
GLEOTRO-MBTALLDBOT. 

{CotUiuuti from page 687.) 
(.4.)-*EI.ECTBO-OHEMI8TBY. 

ferromanaaneac anodes in solniims of eaustie ptdnsk. 
G. R. White. J, of Physod Oiein., 1906. 

Chem. CMtr.. 1906, 2, 099. 4 

lit the enodio eleoteolyeie of leftomuggweet in alkUbe 
notatiaD,, Guii, i««{onned sosietisies {lemwupuMte. an4 
•ometime* suuit^kth. It hu hesn femi thnt ^ 

» S 
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formation of nmngnnote is duo to the presence of rcduomg 
impurities. If these latter be absent, permanganate 
only is formed both in 2 per cent, and 10 per oent, caustic 
potash solutions; reduction to manganate then takes 
place only on increasing the temperature to 95“ C. The 
reduction i« effected by the action of hydroa^n liberated 
at the cathode ; a fpontaneoun evolution of oxyjjcn was 
never obaerved. tin clectrolyKing at P6® (X alkali ferrate 
is produced as well as manganate, and iron is deposited 
ai the cathode, s^nodca of metallic mangancMe are 
r^4dUv oxidiB^ 1-0 j>ermangHnatc. ^Innganous hydroxide, 
Ma( 0 H) 4 . formed by the action of caustic potash on 
manganese, ran be oxi<liM;d clectrolytically to manganese 
dioxide, but not to ])ermangQnale. The anodic formation 
of permanganate mufit therefore proceed directly, without 
the intcrmediatH prcKlucl-ion of compounds of a lower 
dtigreo of oxidation. • A. »S. 


Ozone; [A’iecfnW] ProdueHon of -. E. Applog^h 

and J. B. Quain, London. Eng. Pet. S906, Feb. 
1906. 

Thb oxoniser comprises an inner glass tube conteining 
an electrode in a vacuum ; surrounding this is a dwble 
outer glass tube, the ends of the two outer tubes being 
sealed tngetber so as to form an annular s^o© between 
them, winch is made vacuous, and in whicli the socoim 
electrode is placed. The gas to be oxonised is ciroulated, 
by means of a fan, between the outer surface of the bmw 
tube and the inner surface of the double tube. The 
electrodes are suitably connected to a traarformer and 
generator, the latter also driving the fan.—B. N. 

EleclrcAytic appetratv s. F. McDonald, Johnson burg, Pa., 
U.S.A. Kng. Pat. 47Hh Feb. 20, 1900. 

Sete U.S. Pat. 8U,H04 of 1900 ; this J.. 1900, 380.—T.F.B. 


Copper ; Electmlytir detfrminaiion of -. F. Foerster. 

XXni.. page 1007. 

Lead ; Elfcirolytie sritarution of — from acetic acid 
solutions. It. ('. Snowden. XXIII., page 10(.>7. 


Fbbnoh Patents. 

Filaments for incandescence lamps. A. Just and F. Hana* 
man. Third and Fourth Additions, dated Feb. 14 and 19, 
1900. to Fr. Pat. 347,061, Nov. 4. 1904. II., page 976. 


ENOLisir Patents. 

vlrr«n)«/(iforfl ,• JCtectric -. H. N. Warren, O. 

Bnsschots, and .1. M. Wood, Liverpool. Eng. Pat. 
17.074. Sept. 1, Wm. 

This Invention relates to an improvement in the manu- j 
faclnro of accumulatorB, whudi consists m metnporating j 
in the mixture for covering the plates, or in the j 
eloctrolyde. one nr more compounds of selcniiim, sueh as ; 
the selenatcs or selenites of ammonium, iiotassium, or 
sodium, or selenious aeid, for the pnrpoao of preventing ! 
the “ sulpiuxling " of tlie plates or elemcntH.—11. N. | 

.■{dive material Cse of <i speCKil — - for manufacturing \ 

accumulators. .leaiitaud, l*aris. Eng. Pat. .72, j 

Jan. I. 1900. Under Inl. Conv., Jan. o. 190.5. I 

This invention relates txi the use of a novel form of lead, j 
ils oxides, or salts, miaJloyed or mixed with ordinary ■ 
lead or its eoimioumls, iv the manufacture of eleetrii’ I 
ueeunmlators. HTie lead is obtained hy the elei^trolysis 
of a mixture of a solution of an alkali j)lunii>atc with nn 
alkali plnmbite, the density of the solution bemg 16® B. 
With a current density of not Itsaa than 2 am]»nre« jkt 
sq. dm. of cathode Hurface, the novel form of lead is 
deposited on the cathode as dullish-grey crystals, having 
a smaller electro-ehenuenl e<jiii valent than that of other 
Kubstanecs now used. Thi.s form of lead is said to give 
on E,M.F. about 6 }>cr cent, higher than ordinary lead, 
and to have nearly double the cupucity of the ordinary 
metal.—' U. N. 

Insulating maJcrinl; Manufacture of [deciric<d\ -, and 

Ike CAjaiing Cf metal and other surfaces ikerewith. 

J. Connolly, Idanehester. Eng. Pat. 3345, leb. U), 
J906. 

' Btearine pitch is api>lied in u melted or dissolved 

' bmdition to the surfaoe to l>e coated, and is then heated 
temperature exceeding 209“ hut not above 300® U. 

■ Smrrangernent is described for passing wires or the like 
througU the stoutine pitch, the eouted material being then 
passed upwards Uitweon healed sur/n<‘es, which <onverge 
above towards the wire. The covered material is thus 
gradually raitad in temperature, and the nitch assumes 
laoquer-iike properties, becoming tough ana incapable of 
being mclteo or dissolved.—B. N. 

Furnaces; A7ec(r*cflf/-• B* Platscluok, Paris. Eng. 

Pat. 23.526, Nov. 15, 1906. 

tlKBU.S.Pftt. 826,962 of 1906; this J., 1006,0»6.~T. F. B. 

Ptfsvlnkailea ; ProcesB for dedtdylkoJly producing -. 

t Tcichner and P. AslMmasy, Nuremberg, Bavaria, 
g. Pat 2823* Feb. fi, 1906. , 

Sm Ft. Pat 351,618 of 1905; 1906/896.—T. F. B. 


Electndysis without porous diaphragm; Process and 
apparatus for —— . Cl. Rambaldini. Ft. Pat. 364,826, 
April 2, 190fi. Under Int. Uonv., April 3, 1905. 

In order to maintain a uniform rigime in the electrolyM, 
without dinphrngmB, of a solution giving one solnble 
product and one product which is gaseous or solid, it ts 
necessary to adojit biwcIhI measures for the rogenerat*on 
of the electrolyte. The present invention consists in 
adding, in the form of a solution, only a portion of fresh 
electrolyte. ef|uivalent to that decomposed in contact 
with the electrode at which a snhihle product results ; 
the other portion of the fresh cleetrolyle. equivalent to 
that decomiioafd at Iho eleetrode at which _the insoluble 
or gaseous product is formed, being added as anhydrons 
salt. The regeneration of the electrolyte can be camod 
out in an auxiliary vessel or vessels through which the 
electrolvto or its two fractions are caused to circulate. 
In the apparatus which is employed for carrying out the 
process, the electrodes are disposed horizontally in 
su|ior]x)Hed layers of the electrolyte, which are separated 
soielv by their difference in density. Tlie removal of one 
or liotli fractions of the elei trolytc is carried out by 
rausing a circulation of the two superposed layers. Any 
aseoiiB products formed at the electrodes are withdrawn 
V euvorlng the electrodes with liells, or by using a closed 
cell— R. S. H. 

JCleftroIyuis of Ixquids : A'pparaiutt for -, U Londei. 

Fr, Pat. 3B4.978, April 6, 190(1. Under Int. Conv., 
Sept. 2il, 1906. 

Thk two electrodes are separated hy a diaphragui of 
metal or other good elcctricol conductor, which consists 
of a number of ribs or channels of Y-s|><^P® “ disposed 
that the upjier lib forms a sealed joint with the rib 
immediately beneath it. ITie diaphragm ia insulated 
from the electrodes.—R. S. H. 

Electrolytic vat |/or fused sadts\ A. Lambert. iV. Pat 
305,423, April 19, 1900. 



Tiut vat is specially intended for the eleotrolyaes tif fiuad 
salts, and differs from the ordinary oarbon-iin«d ittiB 
veasete in the following paitioolan; Blosla. i, of weU- 
condoeting carbon form a part of the base of the srat these 
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bhxsks being in nod oontaot with the temineie erf the 
current and with the electrolyte, the object being to 
ensure good electrical oonduotivity. and oonsaquontly 
dindniehed loes of energy. The sides of the vat are lined 
with stamped carbon, /, and are provided with exterior 
{wotecting walla, «, to increase the thermal insulation. 

—R. 8. H. 

Superheating compound. H. L. Hartenstein. Fr. Pat. 

305,799, May 1, 1900. 

Sci U.8. Pat. 819,218 of 190S; this ,1., 1900, 54L—T.F.B. 

Melting furnace; Electric -. H. L. Hartorinteiii. 

Fr. Pat. 305.805, May 1, 1900. 

Sbk U.S. Pat 819,224 of 1000 ; this .T., U)00, 544— T.F.B. 

Furnace ; EleUric r('«»<»/ancr-. J. F. Bottoinley and 

A. Paget Fr. Pat 3<15.839, May 2, 1900. Onder 

Int Conv., May 5, 1906. 

Sk* Eng. Pat 9622 of 1905; thin J.. 1900, 222.-T.r.B. 

(B.)—ELEOTKO-METALLUKOY. 

Iron ; Electrolytic depoeUion of —— from aqueoue solutions 

of fsrrous chloride and sidplioic. A. Ryss and A. 

Bogomolny. Z. Elektrochejn. 1900, 12, 0il7—703. 

Thb authors have Nought the moat favourable conditions 
for obtaining thick depoaita of iron by electrolyaia. Pure 
soiutiona of ferrouN ammonium sulphate behave beat when 
the aolution contairiN 70 grma. of oryNtalhsed salt {>er litre 
of water; increaNu of temperature above that of the 
atmoephere is deletorioua, and the current density at 
tlw cathode should not oxt;ood 0*5 amp5ro per aq. dm. 
With ferrous chloride a Nolution containing 1 kilo, 
of the Nalt per litre of water, a temjxirature of 00’ to 
70° C., and*a maximum current density of 0*4 ampAro 
gives the most favourable results. The electrolyte 
is always somewhat dirty from the formation of ferric 
hydroxide, which is also harmful to the raetal deposition. 
Additions of a mixture of sodium bicarbonate and mag- 
uesium sulphate to the above electrolytes give improved 
results. Tlie authorN specify the following iis the most 
suitable conditions: A current density of 0-3 ampere 
per Nq. dm., an electrolyte containing 200 otiuh. of pure 
larrouN chloride or 200 grms. of crystallised ferrous ammo¬ 
nium sulphate per litre of wat<!r; in each case with an 
addition of 60 grnis. of magnesium sulphate and 5 grms, 
of BOilium bicarbonate.—Ft. S. H. 

Iron tdicides; Formation of - in the declric f urnace. 

B. L. Vanzetti. Claz. ehim. ital., 1900, 86 fl |, 498—513. 
I?r the interior of the silioious mass obtained from an 
eleotrio furnace in which coke, sand, and lime wore heated 
together at a temjierature of about 3000" C., the author 
found metallic buttons having the sp. gr. 6*76—0*29, 
a hardness of about 7 on Moha’ scale, and the composition, 
FeBi. The chemical characters of the substance point to 
its ^ing a chemical individual, as also does the absence of 
magnetic properties. The 3 jwr cent, of iron m the 
ftaU of ferric oxide in the coke, doubtless combines first 
irith carbon, the latter being subsequently displaced by 
^lioon formed by reduction of the silica present. 

SimOor experiments at a temjierature higher than 
3000° yielded masses varying in apjiearancc and sp. gr. 
(8*96—.6'64), and more readily acted on by reagents than 
the compound FeSi. (Jne ox the buttons thus obtaine<l 
hod a fp. gr. approximately equal to that of the compound, 
FeSif, but ite composition dtd not correspond with (his 
formula. 

If there be present, besides iron, another element which 
hoi' an athnlty for silicon, the latter combines ivith the 
two metak in TB'OjrortionB governed by the reacting masses 
and by t^ir affinities. In one ease, for instance, when a 
Utile oo{^r found its way into the furnace, the metallic 
globalM formed had the greyish^yellow, crystalline 
appoanmoe oharaoterisiic of oop^ suicide, the crystals 
jS^Ueh were fonnd, by mioro 800 |dc examination, to be 
idth other cryttaUine forms. These globules 
reacted in the cold with dilute nitric acid (l:i). with 


evolution of dense, red fumes and deposition of gMatino 
eilioa. The cop^ier was present in amount fp*eater 
that oorrespon^g with the formula, —T. H. P 

* 

PnUndium; Electrical rcMstancc. of —. F. Fischi 

Ann, dor Phvsik, 1900, 20, 603—520. Science AbetwiC’ 
1900, BA, 481. 

When hydrogen is occluded by a jmlladium wiho*^ 
electrical resiHtaucc of the latter rises abruptly at 
after as much hydrogen h«N lK*en absorbed as woula^ 
thirty times the volume of tlie wire at atmospheric prestUi 
the mcreoHo of re«iNiance liocomes proportional to t! 
amount of hydrogen occluded, until 960 volum<M have he* 
ai>Korbed, after which the rate of increase is retarded. . 
a slate of siituration, ])nlladium contains about 1000 vol 
of occluded hydrogen; an iruTeaso in the quantity 
hydrogen above thin limit pnxiucoB no further increase 
resistance. The maximum increase of resistance 
09 ]ier cent. The resistanee is proportional to the formuh 
a + 6H, where H is the number of volumes of hydro© 
abRorlx?d, n In 1 •9292, and h is 008 X 10-®. When a pail 
dium wire absorbs hydrogen, it expands to the extent 
2539xil)-fi cm. jxu cm. and i>or vol. absorbed, until tl 
saturation ijomt is rcmdied, after which the expansion 
relatively greater. When the occluded hydro^n 
expelled, the wire becomes sliortor than it was orlglnaU 
but the original resistnnee is recovered exactly.—A, 8. 

Enolisu Patents. 

Electrode position of mcJalH. I. E. Iiewis, Stoke Newingto 
and .1. A. Corey, Twickenham. Eng. Pat. 17,72 
Sept. 1, 1905. 

>Sicic I'.S. Pat. 780,978 of 1905; this J., 1906,604.—T. F. : 

Furnaces; Electric transformer -. 0. Frick, Stoc 

holm. Eng. Pat. 26,771, Bee. U, 1906. 

SKKFr. I'at. 355.460of 1906; thisJ., 1905,1179.—T. F. 

Furnaces ; Electric -. G. Gin, Paris, ihjg. Pi 

1019, Jan. 16, 1900. 

Insteau of an annular, circular, or square ohanm 
previously used os the crucible and secondary in inducto 



eleotrio furnaces, a folded channel (sec Fig.) is omptem 
This increases the ohmic resistance in greater propdi^ 
tliau the seU'induclion or the mutual induction.—B. 


French Patents. 

Electric furnace for the. transformation of cast iron is 
steel. G. H. Gin. Second Addition, dated Jan. ‘J 
1900 (under Int. Conv., Dec. 18, 1906), to Fr. Pi 
342,101, March 30, 1004. . 

In the channel type of furnace (Fr. Pat. 342,101; fixis » 
1904, 004 and 1^5), an eleotrio current is indiStod in t 
charge of metal instead of being led in and ouVby mea 
of terminals. The induction system adopted in t 
present addition comprises simple or n)ulti{w iron ooi 
msposed around a portion of the annular ohomtek in t 
hearth of the furnace; on that arm of the iron core 
is exterior to the furnace the prisuny ooUs ore wot^ 
A special dispo^tion is dssoribM in which the oonMi 
induced in three paraM ohonn^s, connected 4t th< 
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«xtr«initieR, flow in such (iireotionB that tlie central 
ohamiel 1» traversed by an electric current of double the 
intenaity of that in the two outer channels. In this case 
two iron cores with a common exteyior arm are proMded; 
ui>on the exterior arm the two primary coiU are wound 
BO that the ourrent in thorn flows in opposite directions. 

S. H. 


plants examined in hia previous teseaMh. the autlior 
concludes that there is no oonneotion between the nature 
of an oil and the presence of a lipolytic enzyme. TIm 
following results were obtained with Uie oils from Liitari^ 
retietdata (37*r) per cent, of oil) and oolandioe {CheiidoM^ 
majus) (46*6 per cent, of oil), the seeds of b^h of which 
were lipolytically active :— 




Otl. 



Fatty acids. 
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8p. gr. 

BajionlficaUon ' 
value. < 

Iodine 

value. 

Free 
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1 Iodine 
value. 
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Melting 

1 point. 
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o*c‘2n 
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0*0170 

ot-c. 

188*6 
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0*008 

1 148*a 

•c. 

8*6—18 

• C. 

14—22 

12*8 

CMUonium majuB ' 

m*2 


50*4 

0*002 

127*6 

4—6 

7—18 

12*8 


Furnaces ;* EUeiric -. P. T. Snyder. Fr. Pat. 

3fl6.3«2, May 17, IflOO. 

Srb U.S. Pat. 826,359 of 190fl ; thm J., 1906, 817.—T. F. B. 

Electrolytic deposits ;• Metkoda adopted for ohl<nn.ing —— 
OH recessed moulds. E. Friedheim. Fr, Pat. 394,737, 
March 30. 1006. 

The small auxiliary anodoH which })enetrato into tho 
recesses are encloseil in an uiHulatmg covering provided 
with perforations, with tho object of preventing the 
formation of short circuits between_j^the anodes and the 
cathode.—It. S. H. 

MeUdlic deposits ;• Froccas for producing cUclrdytic -. 

L. Trunkhahn. Fr. Pal. 366,270, May 16, 1906, 

Sbk Eng. Pat. 11,498 of 1906 ; this J., 1906, H17. -T. F. B. 

.SWtam chloride", Process of eleclrolyaittg —. E. 

Castol. Fr. Pat. 364,847, April 2, 1900. 

The chlorine and hydrogen generated in the electrolysis 
of sodium chloride are led separately to the ( wo electrodes 
of a gas coll in which they Bcrve to generate an electric 
current. The current is applied to reduce the exjamditure 
of ©nwgy incurred in tno electrolysis of the so<liuin 
chloride. The hydrochloric acid formed in the gas coll is 
utilised for extracting roasted copper matte, and the 
cuprous chloride thus obtained, with addition of sodium 
chloride, is subsequently electrolysed for the winning 
of the copfier.—H. K. H. 

(Ibrman Patents. 

MetaUxe depositsProcess for the preparation of 

deetrcdytic -, especially on v'irc, hij the use of a 

tubular anode. A. Oriiubaum. (ler. Pat. 165,875, 
Juno 26, 1904. 

The wire to h© plated is Busjiendwl within the tubular 
anode in the loops of hook-Miaped supports conmtebid 
f to Um» negative poio of tho battery, wheretiy, it is clainuHl, 

' idufft oircuits are avoided, and the resistance of the wire 
^ iimlnished,—A. S. 

Jff tsuninium. artides^ Process for the elecirdytic coaling 

. of - fcith tin. Basso und Fischer, G.m.b.H. 

, Got. Pat. 169,310, Oct. 6, 1904. 

' The aluminium articles we first electrolytically coated 
with ntokel, and afterwards with tin.—A. S. 
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Fads r Mnnumic hydrdlutris of S. Fokin. C3iem. 

Rev. FetV a. Harsand,, 1906, t«, 130-138; 163— 
m i 192—194» 219—931; 238-340. (This 1904, 
m, 81A U63. 

FhoM on analysis of the oils of tl^e seeds of two of th 


All tho plants yot known to contain lipase are poi«mous ; 
yet not ail the M^eds of plants containing alkaloids are 
able to hydrolyse fats, notable ezoeptions being 
lidiotropum europc.um, Cynoglossurn officinalis, Digitalis 
purpurea, Puxus sempervirens, and Abrus preeaUmus. 
The hydrolysis ap|)arontly effecU^d by the two last Is to 
be attributed to the presence of bacteria and moald<fungi. 
All Btarch-containiug seeds are l>elievetl to produce diastase 
on ^enmnatiug. and analogy would suggest the ][>roduotioD 
of htiase in oil-(Containing steeds; but this was not borne 
out by the results of experimoiits with the seeds of Linaria 
hiparlita, or with linseed, l>oppy, or mustard seeds. As 
regards the effe<^t of germination of seeds which un* 
doubtediy }Troduce the enzyme, the author conflrms the 
conclusion of Hoyor (this 1904, 560) that it has no 
influence ufion the enzymic activity of castor seeds. On 
the other hand, certain small seeds have tiieir lipolytic 
iiower doubled or trebled by the process of germination. 
The stimulating effect was greatest with the smallest seeds 
(Linaria marrocarta), and became less with the inorease 
in size to L. purpurea, then to celandine seed, and finally 
to castor seed. 

Celandine seed (CheUdonium majus), —The characteristic 
property of tho seeds of tliis plant is that no addition 
of soluble acids is necessary, tho acids in the seeds them* 
selves Iming suflicient for the hydrolysis. Aoids of any 
considerable degreif of ounc'cntiation (e.g., ^ normof) 
destroy the enzyme, as is also the case with castor seeds; 
but variations of 25 to 100 per cent, (on the weight of 
the oil) of acids of a concentration of to normsu have 
only a slight iulluencc upon tiio yield of friw fatty acids, 
whereas in the case of oastor seeds the influence of this 
factor 18 very great. Tlie optimum for the proportion 
of water is also very difTcront from that required by cMtor 
seeds. With the latter tho maximum of hydrolysis to be 
reached with a proportion of 1 to 0*5 per cent, of see^ 
is 00 to 06 per cunt. Only in one ox]>erimont in which 
tho glycerol water was removed was a yield of 82*6 per 
cent, obtained. On the other hand, oelandino seeds, .used 
oven in the proportion of 0*5 to 0*3 {ler cent., gave as muofi 
as 90 per cent, of free fatty acids, without tms precaution 
being taken. Tho difference between tho lipase in celan^i^ 
Moeds (and in those of Linaria plants) and the lipase UQ) 
castor seeds is also shown by the following foots 

(1) Gonnstein, Hover, and Wartenborg (this J., 1903^ 
1541) hydrolysed nutter fat by meaiiM of oastor seeds 
to the extent of 67 per cent, of the theoretical amount} 
wdih celandine seeds 95*7 per cent, was easily obtained, 

(2) Cocoanut oil was hydrolysed to the extent of 91*6 par 
cent, by means of castor seeds, and the unatiacked portion 
isolated and treated with celandine seeds (20 per oeat.), 
which deoomposed it to the extent of 92*6 per oent. 
Separate exx>eriments showed that those seeds hydndyied 
laurin to the extent of 91 per cent., and oaptyim to the 
extent of 78*4 per cent. (S) The glyceride of aebo^ acid 
was hydrolysed (78*7 per cent.) by oelandiae seeds, but 
not acted on at idl by oastor seeds, (i) Olyool est^ Af 
ootton'seed off fatty acids were hydrolyM (to* 8 per oa&tj 
by oellmdi&e seeds, but not atiaofc^ by oastor sisi^ 
These results disprove the oonolusion of Ck^BSte^y 
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H<w«r, and Wartcnberg cU.) that lipaee «annot 
hWNiyBe the glyoeridea of lower fatty aeids. The com* 
j ^atw eee of the reaction depends upon the action of the 
UlMMtod fatty acids upon the enzyme and upon their 
edhihility in water. It is noteworthy that the eaters of 
pblVTalent alcohols (glycol, mannitol, &c.) with fatty 
aoids can be hydrolysed by the celandine enzyme, whereas 
the* monoralent aloohols usually act as a poison upon it, 
this effect increasing with their aolubiUty m water. The 
nature of the acid has a great influencie. and {glycerides of 
aromatic acids {v.g., l>enzoic* acid) are quite unacted 
upon by the enzyme. The seeds of the celandine contain 
from >H)0 to 600 times more lipase than is required to 
hydrolyse the whole of the oil they contain. (.)ne part 
CU the seed U able to hydrolyse more than 180 parts of oil, 
and one part of the seed (lour (completely fr«Ml from fat, 
but containing the husks) more than 300 parts of oil. 

Ca^r seeds.—It was found that the reaction took place 
much more rapidly in working with larp quantities. Thus 
20 kilos, of oil were hydrolysed in days, whilst 30 grins, 
required 27 days. In working with solid fats the process 
is promoted by the gradual addition of a certain amount 
of petroleum spirit or other naphtha distillate. Thus 
oz'tallow treated with 10 per cent, of castor seeds yielded 
after this addition 94*4 jier cent, of free fatty acids in a 
day; whilst lard with 8*3 per cent, of seeds gave (M)*5 jier 
cent, of fatty acids. Exisirinicnts on the use of difleicnt 
soluble acids showed that:—(!) A concentration above 
if checks the reaction or considerably weakens the 
enzyme. (2) Oxalic, capiylio. and oaproic acids lead 
to a very slight hydrolysis. On tho other hand, the 
two last promote the i*eaction if they are dissolved Isifore- 
hand in tihe oil (to the extent of 7 per cent.). (3) Amino- 
acids, asparagin, &c., do not promote hydrolysis. 
(4) Hydrocyanic, phosphoric, and nitric acids destroy 
the enzyme, but hydrofluoric acid is not poisonous. 
(6) In the case of such weak solutions as to AT. 
complete disso^Tiation of the acid must ho assumed, though 
Hoyer holds a contrary view. One part of castor seeds 
freed from husks can hydrolyse l'2ri i^rts of fat, and one 
part of the seed meal (freed from oil) 375 parts. If a 
suitable fat, e.g., olive oil, be used for tho hydrolysis, tho 
liberated fatty acids form a thick emulsion with water, 
and it is then hardly necessary to use mechanical moans 
to promote the action of the enzyme. Tho pioducts of 
the reaction noeil a thorough puritieation from impxirifcies. 
The fatty acids can bo freed from the seed-pulp without 
much <Umculty by niecbanioal means, but tho puritieation 
Of the giycorol is muoli more diflicult. A certain pro¬ 
portion of impurities from tho seeds can bo precipitated 
by means of lime or baryta water, or by basus load acetate 
or tannin solution, but no satisfaxxtory method has yot 
been derised for the separation of tho remainder. The 
oreffnary proeijntants for proteids and alkaloids give no 
pnci|:4t»t« with the crude glycerin. 

From aevenil experimental determinations, the author 
oondudes tliat the reaction with lipase is not reversible. 
One experiment on a large scale, in which 1 jior cent, of 
"castor eeetis was used with 20 kilos, of oil, showed that tho 
reaction was greatly acoelerat<4d by removing tho giycorol 
water and replacing it bv fresh aoidified water. The 
UhiMted fatty aoids nave also an influence on the process, 
w^h U promot-ed by their removal, ily repeated 
trolitmecit the yield from different oils and fata in the 
experiments was, on the average, as high as 
9d pet bent. In certain cases there was a decrease in the 
proportion of free fatty aotds, but this was attributed to 
oOjAlnation of these amdi witli certain basic decomposition 
products of the proteidB of the scoda. Willielmy’s general 
wmtda for catalytic reactions— 

also bolds good for the action of lipase, proviiled that the 
amMDto « Ube substancet used in Ibo ex{)orimente are 
latce^anoaii^ to check the iniluenoe of extexnal ooaditims 
upon the xeaotaon. iSes also this J., 1903, 389, 878, 
IW*. U»70--Q.A.M. 

JMi Wys« 
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Wter The wittings or shavings of 


leather from tanneries and boot factories often cenbten 
considerable amounts of fat, introduced duriHfit the aUte^u* 
factinring {n’oeesseH, and capable of lieing recovefod by 
extraction with petroleum spirit, leaving aniti^Blimift 
residue suitable for working up Into manure. T&TO U 
considerable variation in the proportion of Ut in diffeistte 
kinds of leather. Thus solo leather is practically free from 
fat, whilst upiierdeathor contains from 8 to 28 per oen^, 
the amount in horsO'Skin being less than that in oaU'Skin 
Whiteningshavings contain up to 35 or 40 per cent, 
of fat, which is lighter in oulour, richer in stearins^ and 
has less unsaponinabto matter than the fat from upper* 
loatbor. Thus the following results were obt^ned with 
ilifforent samples: — 


1 
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Since the extraction of the fut from the fine whitening 
shavings by thcmaelves is very difficult, whilst the upper- 
leather yields an mforior fnt, it is customary to mix the 
cuttings. Honco difforent “ loatbor-oxtraotion fata,*’ an ^ 
the author terms these products, to diatingiiish theak\^ 
from d^gras, have similar properties, notwitbstandlng'''. 
their various origin. They are dark brown or black, have 
a characteristic ton-like odour, and are solid at the ordi* 
nary loniperature. 'I’hey invariably oontain a 
proportion of uuHaponitiable matter, and a oonsideralm 
amount of free fatty acids. Filtered samples gave 
following results:—Acid value, 8.5’7 and 73’7 ; saponift* 
cation value (nine samples), 106 to 177*4; glycerol, 4*61 
and 6*3 per cent. ; unsaponifiable matter (seven), 11*1 „to 
15*0; and iodine value (one). 62*3. These fate ytiM 
dark-coloured soaps, the value of which is further reduced 
by the large amount of unsaponifiablo matter. They 
form emulsions with water, and to separate the fat afain 
it is noccRsary to treat tho mixture for several hour* With 
sulphuric acid and common salt at 90'^ U, and then to 
allow it to stand for 12 hours. The water can oilo be 
removed, all hut about 3 or 4 per cent., by meant of 
centrifugal force. A sample, of a llgbt*yalinw oolcmr, 
contained 24 per cent, of water, 9*15 per Cent, of asjlt 
11 *40 per cent, of unsaponifiable matter, and 64*46 per 
cent, of saponifiable fat. The dark odour of leatn^* 
extraction fats is soareely improved by even long-continued 
bleaching, and hence tiioy are usually addw to other 
fats (preferably bone-fat containing 97 to 98 pw cent, of 
fat), in the proportion of 10 to 16 per cent. Tm addition 
is easily detected by tho odour, but is not alwaye clearly 
indicated by analysis, though the proportion of unsapom* 
fiablo matter is raised. 

JhHiUaiion of tht jaiiy arid# of leathcr-extractioii fat 
gives light yellow products suiteble for the atea^ oi^ 
soap industries. They contain more stearin than the 
ori^al fats, whilst the amount of unsaiKmiflaUe matttr 
reiiminH unaltered. A commeroial sample had a aapeatiS* 
cation value of 144 and soUdifioati<Hi point of 84^ C., and 
conteined 2H per oent. of unsaponifiable nu^<^r. Ao 
second sample contained 13'6 per oent. of unteim&flfia’lw' 
matter. ‘ Jjiti 

Fata from wool refuae. —The waste fragments from the 
spinning and weaving of wool contain a luge amOUAt' ^ ; 
of the fat used in luWicating the wool. The amontit 
ran^ from 12 to 27 per oent. in the author's 
“ Wool-extraction fats ” vary widely in com] 

They arc black, fluid or eetni-solid^ contain a li 
portion of unsaponifiable matter, and have a ohari 
odour. The author obtained saponification i 
109 to 168, and from 14 to 46 per cent, of unsa^ 
matter. A typical sample gave the following ' 

Aeid viduo, 78; saponiflo&tton value, 110; lodkte iNihie, 

49; unaaponi^ble matter (minanU off), 49 Mh i 
neuMisa^on value of fatty iieidft, t9S; end Mhw 
of f«tty aoids, 88. The fat whs tterefe4l; j'^ di|{d '-fjl. 
coh^ of 40 per oent af fros My o^s 
oent bt nentru lot, and 43 per cent oi minem ou. ora 
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ptoduota o«0, at best, only be used lor oiling wool again, 
or in the manuiaoturo of inferior ertiolea , 

“ WaU-fal preae-eake -These preaa-cahes oontain 
from 10 to 22 ner cent, of wool-fat, and 2 to 3 per cent, 
of nitrogen, j^e extracted fat can bo ulilisTO in the 
tame way as ordinary wool-fat.— IX A. M. 

Sesam^ oil; CUour ramlima of -. P. Soltsien. Chem. 

Bev. Fett- ii. Harr,- lad., 1900. IS, 133. 
Additiokai, evidence in support of the conclusion that 
the furfural and tin reactions arc not due to one and the 
same substance in sesame oil is furnished by the author s 
experiments. Although the two subslances can tui 
separated from the oil by trcatmeut with 90 per cent 
alcohol, yet a thorough extraction with hydrochlorio acid 
(sp. gr. 1-125) removes the substance that reacts with 
furfural, whilst the residual oil still gives an intense tin 
reaction. The latter reaction is also quite rodejicndent 
of Bishop’s reaction, so that even whon, a sesame oil no 
longer gives the furfural or Bishop's reaction, there is still 
a possiWity of identifying it by means of the tin reaction. 
CAis J., 1903, 1017.)—C. A. M. 

Beef fat; Deteeiicm o/ - inlard. P. Soltsien. XVIIId., 

page 1000. 


tained by Violette and others that a copal is no* rendered 
soluble by heating until it has undergone a l^oss of 26 yet 
cent, of its weight, the author has shown that by i»»>^ 
in such a manner as to retain part of the volatile 
the loss need not exceed 10 per cent. The method fw 
estimating the oil in a varnish (Coffigmer) m opm townotts 
obieotioDii. A layer of the varnish ™ 

a glass plate, the film is extracted wiA.*royl alcohol, rad 
the insoluble residue is assumed to bclmoxyn, the numbem 
obtained being made to agree with the known weight 
of oil by assuming a consfiint absorption of 0 per cen^ 
of oxvgiin. The author's oxiioriment* show that im^d 
oil ni'ay absorb from 5 to 18 per cent, of oxygen wMst 
drying, so that no constant can 1« assumed ; also that, 
oontrarv to the statement of Coffignier, the Modnet 
obtained a» above does not exhibit the projwrties of 
linoxyn.—JVi. J. S. 

EnoUSH rATWNT. 

Turpenline ; Treating - to render U 

C4. H. llarriBon, sStourbridgo. Eng. Pat. 21,0t)4, Uot. 

1905. 

Thk treatment consista in mixiriE turpentine with about 
*20 i>er cent, of carbon tetrachlorido. -A. S. 


TvrkeV'ffd oils ; Amdysiffof -. W. Herbig. XXIII., 

page 1009. 

Soap in India. Btl. of Traflo •!., Oct. 4, ISKKi. 

In the Review of the Foreign 'Prade of India in 190(^00, 
the steady growth in the imiiorts of wiap is noted. I here 
are indications that there iw an increasing apwrwiation of 
the merits of soap among tlic natives of India, and it is 
said that the trade is one with great iiossibilitics, 

Ekulisu Patxnt. 

niUtl sTiialancea ; Process for the preparation of eoaily 
andduraUaemtdaifiahle -. R, Wallbaum, (harlottcii- 

burg, Germany. l5ng. Pat. 4110, Feb. 19, 1990. 
S»»Ger.Pat. 167,847 of 1904; this,!., IlMlO, 707.—T. F. B. 

Xm.—PIGMENTS, PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER, & 6 . 

{Contimied from page 941.) 

(A.)—PIGMENTS, PAINTS. 

CoiU-iar iueatuff lakes ; Fosfness to light of different -. 

E. Valenta. V., page 980. 

I, ; Enoush Patkn'v. 

LUhopone: Obtaining - from complex ores and other 

asManeea. L. Brunet, Brioude, France. Eng. Pat. 
«9fl, Feb. 20, 1906. 

S>h Ft. Pat. 300,618 of 1906; this J., 1906,480.—T. F. B. 

V 

French Patents. 

Laita Je^bed from monoato dyestuffs; JV ew series of ——’ 
and process for their manufacture. Act.-Gcs. f. Anilm- 
* ,|abr. Ft. Pat. 361,047, July 26, 1905. 

Sax Eng. Pat. 16,170 of 1905 ; this J., ItlOO. 326.-T. F. B. 

Dyestuff suttoWe for preparing lakes ; Process for making 

- - -Meister, Lucius, und Bruning. Fr. Pat. 

sowjo. May 11. 1906. IV.. page 979. 

< I' (&)—RESINS, VARNISHES. 

ruMushes .• Theory of -. A. Tixier. Moult. Solent., 

wTm, 726-^30. {See also this J., 1904, 670.) 

It <i» Imvoi^blo to auign (as CoiKraiier doe*) a fixed 
nalMaa polat to a gum-resbi; the melting point is greatly 
cStMMM By tbs mode of beatina and evun by the shaye 
Dm* soBtMalng ysHet; axA atthoagh it ha* been main- 


Fbrnch Patent. 

Turpentine mbslituie.; Preimraiion of a 

First Addition, dated April 12,1900, to Fr. Pat, 364,426, 
Jlay 20, 1906 (this J.. 1906, 1118). 

The turpentine suhstitut* prepared according to the 
process descrilaid in the main patent, by mixiiifi turpentme 
with rectified i«-troleuin, is mixed with suflicient carbon 
tetrachloride to bring the specific gravity of the product 
up to ()*8f9). it i« stated that the carbon tetrachloride 
dCHtroyB the charaoteriBtio odour and klmuh tint of 
the jHitroloiim.—A. 8. 

(C.)—INDIA-EUBBEK. Ac. 

India-rubber; Influence of the, resin-content on <ic com- 

hined sidphur in -. R. Ditmar and A. Warner. 

Guinmi-Zcit., 1906, 20, 1280-1282. (See this J.. 1900, 
769.) 

In connection with the experiments of R. Ditmar on the 
vulcanisation of rubber with approximately constant 
proportions of sulphur and rising proportions of resin, 
the authors have determined the free and combined 
sulphur in the siiecimens in qucBtion. The fi^ sulphur 
IS found to increase from 1-6 jict cent, to ^ per cent, 
as the resin increases from 6 to 23 iier cent. This inorease, 
together with the fact that the rosin extracted by 
acetone was decidedly less than that originally added, 
is taken to prove that india-rubber resin is itself 
capable of vulcanisation with formation of jiroducts 
insoluble in acetone.—W. A. C. 

French Patents. 

Antimony compounds for use as pigment^ 

for tU pr^ration of - E. 

Addition, dated April 19. 1906, to Ft, Pat. 363,666. 
April 20, 1905 (this J., 1905, 1023). 

By adding suitable proportions of sulphur-ogntaWng 

substances to the charge of antimony ore, 

the amount of alkaline-earth oompotmdt ^ded to the 

product, the process described in the romn 

modified so as to obtain antimony pigments mixed with 

free sulphur and lime or baryta, for use m the vulcani- 

Ration of rubbor.—A. S. 

Benzene arid other 'volatile products ebolnedjn certai n 
i industrial operations [Waterproofing fdb fttb^l. 

1 Prooftes and apparatus for the rttftieryot -A. Jt. 

Tmoent Fr. Pat, 361,603, July >.1806- 
'Em patent relates ospeoiaHy <V. *. 
ter fwcovering the vapouOT of be«i*6o«. 
evolved in & diyihg of **1*^ 
solution. The drying tabla is eaolosed Ih a closed VeU, 
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into whioh hot lir i«om » •uperboatwr u loroed. The 
hot ah: takee ap the vapours ot tfae volatile solvent, and 
oarriee them along through a heat interohanger to 
one or more condensers, wherO' the benzene, Ac., is 
deposited. The cold air is led back to the beat inter- 
changer, where it serves to cool a further quantity of hot 
sic l^en with benzene vamur; it then passes through 
one or more superheateca, rack to the olosed liell. The 
oiroulation of the air is effected by means of a pump or 
fan.—A. S. 


at a modseate temperature in .a kiln, Ao. | gr by’tafhtag 
the mass with a suitable proportion of iqahiwfaia « 
roasted gypsum, in lumps. The product any edge be 
incorporated with other fertUishag materials behMgSngd 

' f . 

Manure from peat; Proesu and apparatvt for obtaining 

-. C. H. J. van Haeftan. Fr. Pat. 366,107, May 11, 

1906. Under Int. Conv., May 12, 190S. 

Skk Eng. Pat. 10,023 of 1905; this J., 1906, 827,—T.F.B. 


XIVe-TAHNINO, LEATHER, GLUE, SIZE. 

{Continued from page 942.) 

Tan liquors ; New and aecurate method for the deter¬ 
mination of free arid in - -. A. W. Heppcnsledt. 

XXm., page 1009. 

Pate from refuse trutterial- A. Uoli. XII., page 995. 
ENOtlSH Patsuts. 

Hides and leather; Apparatus for treating -W. H. 

Smith, Buffalo, U..S.A. Eng. Pat. 18,500, Sept. 13, 
1905. Under lilt. Conv., Sept. 13, 1904. 

SB* U. 8 . Pat. 795,942 of 1906 ; tliis J., 1905. 935.—T.F.B. 

Extracts eontaihing tannin; Decolonsation of -. 

J. Y. Johnson, lAindon. From Bndische Aniliii und 
Soda Fabrik, Ludwigshafen on Rhine, Oermany. Eng. 
Pat. 1850. Jan. 24, 1906. 

Sbb Fr. Pat. 362,780 of 1906 ; this J., 1906, 770.—T.F.B. 
Fbbnoh Patent. 

Vegetable hodks ; Process for the ectraetion of substances 

[Dyestuffs, tanning matters, dc.J from --. J. Clarion. 

Fr. Pat. 361,666, Aug. 1, 1905. IV., page 979. 


XV.-HANURES. &e. 

{Continued from page 942.) 

F,noli»k Patents. 

Cyanogen compounds and by-produets ; Production of —— 
from humus. W. F. Cooper. Eng. Pat. 2047, Jan. 26. 
1906. Vn., page 984. 


Phosphoric and sUick acid ; Process for rendering mM 
combinations of easily [citraie-] soluble. P. A. 

Newton. London. From Ur. Wolters Phosphat Ues. 
m b H., SohoonebBok on the Elbe, Germany. Eng. 
Pat. 9183, April 18. 1906. 

Raw phosphates are melted with artificial alkali silicates 
and lime in a regenerative Siemens’ furnace, and the 
molten product is run directly into cold water. Under 
such conditions, nearly all the phosphoric acid present is 
stated to be citrate-soluble. The alkali silicates used 
may be obtained by heating together raw phosphates 
with sand, lime, and alkali sulphates with addition of 
It is preferred to use the materials 
the following proportions :—Trioalcium 
cent.; silica, 30 per cent. ; lime, 14 per 
16 per cent. (Heforenoe is made to 
of 1M7. Soe also Fr. Pat. 336,609 of 
04, 201.)—E. 8 . 


reducing agents, 
approximately in 
ptuMplwte, 40 per 
eent.; and soda, 
Eng. Pat. 21,176 
1903 i this J., 19 


Fbbnoh Patbnts. 

1906. 

To obviate the difBoultiee and inoonvoniofices etto^ing 
the use o{ tha« by-products and residue# in tto damp 
stata. tha. inventor proposes to diy, crash, and screen 
t'k.m TBs may be e#eoted by forming the damp nij»s 
tntQ'bgiqaettge, whioh are tefl in the air to dry, Or dried 
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{Contimied from page 945.) 

Beetroots ; Progress in methods of extraction of fniet 

from -. H. Claassen. Sixth Internet. Conn. 

A|ipl. Chein., Rome, 1906; Z. Vor. dent. ZuokortBd., 
liklO, 806—809. 

To ensure a higher degree of purity of diSuuon juice, 
either the dissolved non-sugar in the cell juice must, be 
rendered insoluble and thus retained in the beet tlloea, 
or solution of solid non-sugar must be avoided. In 
order to render non-sugar insoluble (i.e., to coagulate 
albuminoid matter), the beetroot slices are either heated ,5 
in steam or hot air to about 76“ C. before extraction, 
tiiey are brought to the same temperature immediately "fr 
on contact with the juice. The author points out, how- 
ever, that juice does not begin to diffuse through the cell 
walls ot the beetroot until a temperature of 66 ° <). b*« 
been attained, and that in the ordinary diffusion prooesi 
not more than 6 — 1(1 minutes is requii^ on the averaM 
to raise the temperature from 65° to 76° C, During this 
period only a small quantity ot sugar, and very little 
albumin, pass into solution. Mon'ovor, it has notAMP 
proved that the process of first heating the dices to 78*’C. 
gives dry fodder slices containing a greater proportion 
of the total albumin content of tlio beetroot than that 
contained in the slices obtained by the ordinary diffusion 
process. Hence the author considers it preferable to 
work in such a manner that the amount of solid non-sttgar 
dissolved is reduced to a ininimiini. Of the sidid,.>more 
or loss soluble non-sugar, e.g., pectin substanoes, ormnio 
calcium and potassium salts, the apiotmt diazolved in¬ 
creases with the temiierature and dilution of the extraototg 
liquor end with the duration of the extraction. Hence 
the purest juice is obtained by Steffen’s original stMplng 
process (heating the ground beetroot with undiluted 
juice), but this method presents the disadvantage tbiat 
the sugar is not thoroughly extracted from the root. 
Instead of the Iwctroot juice, the author recommends the 
use of the diffusion waste waters. (For details of thie 
process see this J., 1906, 3'27.)—L, E. 


Maltodeclrin-y, an intermediate product of the hydroluM 
of starch by diastase. C. Rheinfels, X’VIL, page 998. 

Bachs- Le Doete process for sugar analysis i PrM*r 
remarks on the -. A. Le Doote. XXUl., page lOiU. 


Sugar industry of Belgium, 
1906. 


Chamb. of Comol^M Oot,, 

,::4 

Thbbk are in Belgium about 12.6 factories and a iaie^';'4 
number of refineries. The sugar industry is one of tlum 
for which the country itself can produce almost all the 
requisite caw inatccials. Only the factories on the frooHeM 
import bwtroots from Holland and France. Thta ftepot- 
tation amounted to 817,173 tons in 1906, aotn|Mraa'’wfth.. 
126,672 tons in 1904. Belgium consumes nearly SO pet 
cent, of the sugar produced. Tha exports amotintsd in 
1906 to 94,226 tons of raw beet-sugar, compared 
130,031 tims in 1904, and 43,714 tone of refined 1 
1906, aWinst 64,982 tone exported during thA'pi 
year. The production of the teat sugar otop;' 
is oou^eted to be 26 per oeni. better tiMn. i . 
year 1804. This increaeed ,ptod«<«ioii.l*(Z(^ 
exteniHoa ot Ifae area nodte- odt(»atioB,«M«p* 44 l 
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from an. inoreaaed yieM por hectaro. The peroentAge of 
ittgar in ^errooU wan oqtml to that obteincd in the 
peeriim* year. However* last aeatton ended with ioseea 
oil p«H of moflt of th )9 foctorien. and the Hugar nmherB 
propose to ootiiMne to lolror the purchaae price of beet* 
root! during next aeason. 

®Noia»H Patbnt. 

Dtxirint ; ApjxiraiuA for moifttfning -. W. H. 

Uhlaad, Oea. Leipzig-CJohliB, (Jormon.v. Eng. 

Pat. P|fi35, July 23, 1000. Uudor hit. C'onv., .Inly 21. 
1906. 

Bbx Ft. Pat. 363.023 of 1900 : thin J., 1 Wm, 869.--T. F. h, 
French Patents. 

FeiiUtMT; Dry - frorn hy-pntduets or residue/i from 

Mifar vx>rA;«. E. Lallemant. Fr. Pat. 306,44H, April 20, 
1906. XV., page 997. 

Sktfch which atveUt* up in waier and ffrlatinin'M ; Method 

of preparing -. J. Kanto^owi^•^. Fr. Pat. 305 ,h34, 

Bf«y i 1906. 

The fltarcb in stined into a concentrated snlution of tin 
alkali salt (for eirample, sodiuni sulphate), with which it 
does not gelatiniac, and is then tn^ated with a aulutiou of 
oauatic alkali and of the same alkali salt us already 
'li'^tnentioned. At the end of ton minutes the saline solution 
it expelled by tbc aid of a press. nn<l the starch is dried 
fu nd pulverised, 'fhe alkali may be previously neutralised 
bv an aoidt or converted into nn alkali salt by the addition 
o} asaltof ammonium, iimgnesiiini, or calcium. A typical 
formula for the treatment is: starch, KKH) parts; cuiistie 
•oda (35*’ B.), 40; concentrated solution of sodium 
sulphate, lOt) partji. ~-C;. S. 

XVIL—BREWING, WINES, SPIRITS, &e. 

{Continued from page 947.) 

Barley*; Determination of proporiian of hush* in. exhi¬ 
bition -. A. Cluss and J. Schmidt. Wo<di. f. Hrau., 

im, 8& 480—481. 

In oontteotion with the valuation of the coarHoness and ! 
dnenesH of the husks by expert judges at an exhibition of i 
bariey* the authors have determined the proportion of 
husks by two chemical methods, viz. : the Huljmunc acid 
method,. AS used in Vioniia. and Luff’s method. The 
tents showed that LufTs method gave result s corresponding 
in all respects with the opinions of the judges, but that 
the results of ^e sulphuric acid meihna differed to an 
extraordinary extent from the other valuations. The 
results of the Luff method were also in complete harmony 
with the determinations of “ crude lihro,” starch, and 
extract in the liarlcy. ITio sulphuric acid process is 
therefore quite vahioiess, but. on the other hand, Irnff's 
prooen to scarcely suitable for the valuation of large 
numbers of saniploa in a short time as in the case of 
exhibitions. Ilie differences, also, between the results 
xffoffded by barleys of distinctly different degrees of 
fineikesa, are not sufficiently pronounced to form a basis 
|or,& oCMiMirement scale of valuation.—J. ¥. B. 

MaUodejttrin-Y, an intermediate product of the hydrotyetn 
. of *tarth hy diaataec, C. Hbeinfels. Woeb. i. Brau., 
1906, a8> 610—fill. 

MaLVOPBXTRtN-y, wfM first obtained by Ortiters from 
the produott of hydrolysis of starch by oxalic acid (this 
J., B7fi). Its iMmtion in the series of starch degra* 
dation pfoducis lies intermediate between maltose and the 
fnidtod«itrin«/3 of Ling and Baker (this J., 1897, 154), 
whibh to identical with the aohrothdextrin 111. of Prior 
(thli J., 1690, 915). The author has now shown that thii 
mallodextoin -7 is also a product of disstatio hydrolysis, 
and bs hbi isolated it from the mixture of conversion 
fd^liots oblainod by the aoticn of diastase on starch 
panto ah. a tonpomtUFe of 7<f (X, sacohariffcatios being 
*to ptooeed untd a red iod^ retotion was no 
toftfto ohtoBwC After an dtobnrabi^ tosies of lniot4«i> 
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ations with mixtures of aloobol and water, a ma1tod«stria*7 
fraction of about 12 grma was obtained from 1 kilo, m 
■ taroh. ’I’his maltodextrin-y had the constants [«}!>«> 
167*7*, K^OO'l per cent, of maltose. In other fractions 
not quite free from sugar, the quantity maltose was 
rougiily estimated by the osaxone test, and the constants 
for the maltodextrin portion, corrected for maltose, 
worked out at —167®, RsaffS—(bl per cent, of 

maltose. If msiead of referring the constants to the total 
dry substance of the svrupH. the calculations be based on 
tho “ dextrose equivalents,* the above values for malto* 
dextriii-y become fajp—lTO®—173®. R»61—64 per cent., 
which are jirobably nearer the truth. Ibe author’s 
maltodextrin*y was fermented by Frohberg yeast to the 
extent of 50 per cent., whereas the similar maltodextrin 
prepared by Griitors, by hydrolysis with oxalic acid, was 
only fermentable to the extent of 24 per cent.—.J, P. B. 

Alcoholic fermerUation; The chemical meehanUm of —, 
III. E. Buchner and J. Mcisonhoimer. Ber., 1906, 
39. 3201—3218. 

The authors communicate further particulars on the 
fermentation of sugar effected by the expressed cell juice 
of bottom fermentation yeast. The question of the pro¬ 
duction of glycerol and succinic acid as by-products 
of cell-free fermentation was carefully studied by means 
of oonti'ul dctcrinmatioD'!i of the quantities of these bodies 
already present in the juiee. the analytical methods 
being checkwl by the addition of known quantities. 
From the ri'Hults the authors conclude that succinic acid is 
not forine<l in the course of the fermentation of sugar by 
yeast oelLjuue, but that glycerol is produced in large 
quantities. In different experiments quantities of glycerol 
corresponding to 5*4—16*5 per cent, of the quantity of 
alcohol were found. The authors incline to the view that 
tho glycerol is formed in some indirecl manner from the 
sugar, especially since tho quantity of suga^disappearing 
is always great/cr than the sum of the carbon dioxide and 
alcohol. This question of the credit and debit account 
of tho sugar has been studied by the authors on similar 
lines to those previouelv, followed by Harden and Young 
(this J., 1904. 460), with coILjuico from ton fermentation 
yeast. These authors showed that a ootiskierahle proiior- 
non of the sugar which apparently disappears when det-er- 
mincd according to its cu]»ric-redu<*ing power is really 
converted into a non-reducing polysaccharide, which can 
bo redetcrniined as reducing sugar aft/or hydrolysis by 
acid. This polysaccharide is apparently not glycogen, 
but is a product of the action of some reverting ensyme 
in the yeast juice. The results of the authors with juice 
from bottom fermentation yeast confirm those of Harden 
and Young. In making up the sugar accounts, the 
quantity of sugar originally present in the juice and the 
miantity remaming after fermentation were included. 
To these were added, on the one side, the quantity of 
sugar added to the juice, and, on the other side, the 
quantity of sugar corresponding to the alcohol and the 
carbon dioxide. The Josses found when the rosiduaj 
sugars were detcrinineil by tho direct reduction of Pa^’# 
solution amounted to 24—42 per (iont. of tho total. Bui 
when the residual sugars wore determined by Pavy’a 
solution, after hydrolysis by acid, the losses only 
amount^ to 2—11 per cent, of the total sugar. Hence 
the authors conclude that the presence of a reverting 
en»vme in tho juice is established, the proportim of 
polysaccharide thereby produced being eetimatod at 
6—19 per oent. Apart from this reversion, a portion of 
the sugar losses must be put down to the produoticai ol 
glyoerol. An examination of the alcohol produced by 
the fermentation of sugar by yeast cell-juice jdelded only 
minute traces (about 0*01 per cent.) of fusel oil.—J. F. B. 

(Besr) Final attenuation; Determination of the — 
within 24 hour*, F. Behfinfeld. Wouh. 1 Brau., 1906, 
28 . 469 — 491 . 

Th« ordinary methods of determining the final attenuation 
of worte tate several days, the quioxest method Mtimrto 
praotto^ namely, by using 2 pet emit, of yea«l;iwqdbto| 
48 houn. This latter period enn, howevex, ^ Mttoea 
to ixue^filfby taking 10 per oent. of ytost^nfjgttod aetotm^ 
ating power, Hiat has him preiiwd. inutoi 'htodlikt 
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400 «.o. M4 ohMged with 200 e.o. of wort md 10 per c«Bt. 
of and Ate pltoed in a wat«r*bAth at a temperature 
of 91'^. C. need not be exaoiiy maintained* but 
29 °'-t 30® C. wiU give reauHe below the tnith* The pro¬ 
portion of yeast f?iven is found to be the most suitabl®! 
since it furnishes the same results in 24 hours as are 
obtained with 0*5 and 2 per cent, of yeast in a corre¬ 
spondingly lon^ time. On the other hand* 20 per cent, 
of yoMt gives mglier results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.—C. S. • 

AeHte acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 1906* 849, 140—184. 

“ AcBTom-dausu ” preparations were made from 
acetifying Imoteria obtained by skimming the films off 
various culture media infec’ted with boor-vinegar bacteria. 
The nature of the medium and the conditions of cultiva¬ 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in l>eer dregs were almost 
devoid of fermentative power* those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultivation of the bacteria at tom{>eratureH of Kr—22" 
had a favourable influence on the activity of Iho " dauer 
preparations as compared with cultivation at 28' (\ 
The manner of treating the living bacteria was also 
important; when the masses of biiclcria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” jiroparations were 
not nearly so active as when the masses wore drained on 
porous pates before treatment with acetone. On the 
other hand, the sterility of these latter preparations was not 
perfect* owing to the resistance of the senu-dry, Icathfjry 
masses to tne penetration of the acetone. Several 
experiments showed* however, that the error introduci^i 
by the presence of traces of living cells in the “ dauer ” 
preparations waS quite negligible when toluene was added. 

In carrying out the fermentations, the "dauer” 
preparations were rubbed to a paste with 2—4 per cent, 
alcohol, with the addition of chalk and 4 per cent, of 
toluene. The mixtures wore Ihoo exposed in flasks to a 
current of sterilised air for three days at a temperature 
of 28° 0. In all cases the quantity of acetic acid pro¬ 
duced was oorreoted by the results of similar experiments 
carried out with preparations in which the enzymes hail 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded was 
4 per cent, of the quantity of " dauor ” preparahon 
(afUir the treatment with acetone, and before mixing 
with the alcohol* chalk and toluene) taken; in most 
coses the yield was much smaller, ciz., 0*5—2 
per cent. The "dauer” preparations, like tho living 
oocterla* were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxynaie are secreted by tne baclerta, viz., oxygenase, 
peroxydose, and catalase. As in the case of the lactic 
Docii^a, juices prepared by trituration and pressure were 
devoid of fermentative properties.—J. F. B. 

Laetie act'd fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906. 849. 125—139. 


water tor dknvA 10 ndnutes, «tid; mixing the dims with 
a solution ol 10 grms. of oane igi^ in 40 <M& 

The mixtures were incubated at 43° Cl for six dt^m 
presence of 2 c.o. of to|ue&e; yi^ i 24 ptM. 
factate. AUempts to prepare atf active ^pwss-jnM” 
in the same way as yeast " pross-juioe,” foiled, OTOf 
either to the insolubility of the enzyme or to iHt ibOnrt 
to break up the cells to a suffleient extiftit. The residue 
after trituration and pressure, when treated Writh ooetode, 
gave A "dauer” preparation of unimpaired aorivity. 

Both oanc sugar and malti^ were fermented W the 
lactic ooid enzyme, and evidence was obtaiBed#K the 
preliminary hydrolysis of these bioses by in verting enzymes 
also secreted in the cells. The product in all oosee con¬ 
sisted of inactive lactic acid* altnough the same bacteria 
in the living slate produced f-lactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood -. E. Schmidt. XXIII.; page 1009* 

Spiritmyus (-ssences ta the Cape of Good Hope; Mifking 

of -. of Trade J., Oct. 4, 1906. [T.R.] 

Thk present Customs Union Tariff provides that when 
medicunal and toilet preparations and essences, syru^i 
and tinctures contain more than 3 per oenlr of proof Wirit, 
they shall be entered under item 36 B of the Tariff 
ns spirits, and pny a duty of 2tiH. i)er imperial gallon. 

It would greatly facilitate the wort of the Customs 
Department* ond assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to always 
induiate on their invoices those preparations that contain 
Hoirit, and give the total quantity in gnllons and fractions 
thereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 36 B of the Tariff. 

Enouish Patents. 

Wine must, heer. beetroot jmee, and the like; Treatment 
of 1 .^. Monti, Turin, Italy. Eng. Pat 18,138, 

Sept. 7, 1905. 

Skk Fr. Pat. 357.770 of 1905 ; this J., 1906, U3.—T. F. B. 

Ftisd oil and components of fund oil; Process for maHftf 

-. F. Ehrlich, Berlin. Eng. Pat. tMl40* j^roh it^ 

1906. Under Int. Conv.* March 31, 1905. 

Thk proeesH consisiH in subjecting hydrolysed or pepteft- 
ised albuminous siibstances, or deuompositimi proauetf 
of albumin rich in leucine, to the action of yeast in'l^ 
presence of carlKibydrates, such as molasses, potxttleis, 
ke. I/'ucino yields isoamyl alcohol, and isoleucjne givez 
d-amyl alcohol, llie prwlucts of the fermentatim at* 
diMtilied. and the fusel oil separated from the 
(Hec this J.. 1906, 683.)-W. P. S. 

French Patents. 

Diastaiic maJi extrads ; Mclkttd of rendering - duraUt 

by eonverting them into a solid state, Deutsche Diamaljr 
Ges. m. b. H. Fr. Pat. 366.971, May 7,1906. 

1'hr concentrated liquid extract of diastase is mixed te b 
paste with tho flour of malted grain, and moulded* tb4 
product having a higher diastatic power than the <irigiiMl 
extract.—0. S. 


Tlw aultorshave further extended their studios on the 
eniyine accreted by the lootio ooid bacillus, B. Delbrucki 
(set this 1903, 374). The bacilli were oultivated in a 
mixture of unhopped ^er wort and rye-malt wort contain¬ 
ing about 20 per cent, of sugu. The wort was sown with 
pure'oultuxes of B. Ddhritcici, and was fermented at a 
temperature of 40^—50° 0. for 8—10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, eoid drained on clay plates. The 
preporatimis were treated with acetone and then with ether, 
Airily dried in vacuo. In ^is way, " aoeton- 
daueS' prspoiationB of dry» dead booteria cells were 
UbtOiaed, which were perkouy sterile, but vhloh retained 
the jstutianes in the active state. The lermentorions were 
sImM by gtlndifig 40 arms, of dauerpreparation 
4f lo^ 2*0 grins, of chalk, and 241 e*o. Of 


Brewing; Method of and plant for —. H. Broker* 
Fr. Pat. 365,497, April 23* 1906. 

Continuous mashing and the production of wort are 
effected in three principal vessels, two of which are endllT 
alike, and serve, t»ch in turn, alternately for mashing tgai 
boiling the wort, whilst the third serves to filter the irovt 
between these two operations, so that the only Imak Bk 
the oontinuity of the work is while any pf ^e veascdis is 
being cleaned out.—0. 8. 

mtr Itor i«r]. JC. H. I/a*. Pr. m. 

April 24, 1904. r, , , i 

Tx* nlate to an upri{^t flltor..pnM mwHMii 
by a oanne ,op{)orle4 by touimion, on i, !4MtM,ioa^a 
can b« inelmos at atiy an^e to permit aoeew to lit 
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-TOODSi SANITATION, WATEB PURmOAMON. & DIHINFKCTftNTS. (Ooti »!.»«■■ 


The inl«t and outlet orifieas form part of the o»«n(!- 
ttfc niovided with Hanges to whieli the supply and delivery 
pi^^n be aeeurateV attaehed. The cage or preBs la 
iafniod of aectiona to facilitate the aBsemblmg and taking 
apart of the filter, and the cover plate is arranged so that 
it oan adjust itself to any irregularities of the faltering 
mass, and js provided with means, such as n ]^™P ” 
ram, by which it can be raised or lowered.—W. M. i. 

IFood eeSuloae nnd similar prodnets ; Processes Jur con- 

verHng _ into fermentable Mugnr for the manufaci-urp of 

$pime or aleakol, or for other purpotten. A. CittBsen. 

1^. Pat. 866,695. Jan. 31, IIHJO. 

SwiGer. Pat. 101,04-4 of 1004; this J., lOOC, 1078.—T. F. B. 

Fusel oils and their components; Method of producing 

_. A. Sultan and 1. Stem. Fr. Pat. 300,019, 

March 23, 1900. Under Int. Conv. March 31, 1905. 
HviiROfaVSED or peptonised albumin, or amino-aeids, 
ere treated with feriiients {distillery yeast) in presence of 
carbohydrates (preferably in the form of distillery wort) 
The fusel oil produeetl in the fermentation is sormrati^ 
from the ethyl alcohol in Ihe usual way. If desired, 
suitable salts may be added to the liquid to be feriiiented. 
(See Eng. Pat. 6040 of 1900; preceding these.)—!... h. 

XVra.—FOODS; SANITATIOH; WATER 
PURIFICATION, & DISINFECTANTS. 

{Continued from page 950.) 

(.4.)—FOODS. 

Bed lot; Delection oj —— in lard. P. Soltsicn. Chem. 

Rev. Fett- u. Harz-ind., 190(1, 13, 240—*41. i 

Notwithstandino the fact that Kreis and Hufiicr (this | 
J., 1904, 766) showed that the rcsix-ctivc c rystals hacl 
a "different composition, the miseroaeo|iic detootioii of 
beef fat in lard has been found uneertam by various 
observers. To the well-known objections to the method ! 
the author iwlds the further one that flat tabular ervatals , 
may also be obtained from beef fat. If 1 grm. of the fat 
be dissolved in 10 c.e. of ether, and the solution left at 
below 16° C., aiul the deposit of crystals mixed with 
parafflii oil, slightly iiressed under the covot glass, and 
examined under the microscoiie. apparently only the 
usual tufts of needles will be present. The author asserts, 
however, that a second form of crystals, m platelets 
resembling those from lard “ stearin,” can be detected 
in places whore the paraffin oil has not touched the glass, 
or nas evaporated. These by-crystals can also be seen 
under the same conditions in ,ti« crystals dejioaited from 
a solution of lard in petroleum H,iirit. (See also Dunlop, 
this .1., 1908, 468.)-4l A. M. 

Standards ol purity hr load products in U.S.A. Bd. of 
Trade J., Sept. 27, 1908. jT.K.J 
A CIRCITLAA has recently been issued by the U.S. Depart¬ 
ment of Agriculture, establishing the standards of purity 
required for certain food prorlucts. The sUndards 
esUUished by this circular suiiersodc, and are supple¬ 
mental to those proclaimed in Deocnibcr, 1904, and 
HSch, 1900. 

ENausu Patents. 

Foods ; Process lo' preserving liquid - —-. Soeiitti “ 
Lait,” Paris. Eng. Pat. 7930, April 2, 1900. Under 
Int. Conv., April 3, 1998. 

Thix liquid to be presereodis heated and agitated in an 
•tmosAero of oxygen tnWlfc. pressure, the hosting being 
continued for 30 minutwto.irt. a temperature of from 70 
to 96° C.-W. P. 8. 

Food for infants or e<m*alesceiU adults, and process of 
maMsiomring-Bte stdne. E. de Pass, London. From 
8 ooi*«“Le IJalt," Paris. Eng. Pat 10,480, May 4, 

8 h ft. Psk 3«t,f»8 of 1«08! faiowing those. -T. F. B. 


Drying or condensing 

lammermann. aioekenthal. Sent^land. li^_ftt. 
10,608, May 6, 1906. Under Int Conv,, May 9, 1900. 

fisi Fr. Pat 365.970 of 1906; following these.—T. F. B. 
French Patrhts. 

Margarine; Manufacture of ^ A- P«B«"“- 

Ft. Pat. 361,614, July 7, 1906. 

In the process doseribed, the operation of mixing the fat 
and water, in the presence of an emulsifying ag^t, is 
Stopimd precisely at the momeiit when an “ 

the fat in the aqueous liquid is obtained. The paste 
obtained is of finer texture than that exhibited by an 
emulsion in whicli the oqueous liquid is emulsified m the 
fatty matters. It is stated that tlio marganne thus 
preparwl, has a teste more nearly approaching that ot 
butter than one jiropared by the reveree method ol 
eiuulsifleation.—W. P. S. 

Midted mill for use as infants' food ; PrMess of 
_, R. Terrieii. Fr. Pat. 301,595, Oct. 20, 1006. 

Sevinty grins, of nee- or wheat flour are add^ to a 
mixture consisting of onc-third of a litre of milk and 
two-thirds of a litre of water. The mixtiire is heated 
to a temperature of 100 ° C. for 16 minutes, then cooled to 
00 ° (! and treated with an infusion of malt; the lattOT « 
prepared by licating 20 grins, of cruslu^ malt with a 
little water to a tenijsiratiirc of 00 C. for 16 minutes. 
After adding 50 grms. of sugar, the whole mixture w once 
more boiled. When cold, it is ready for use.—W. P. b. 

Matted mill for use as infants’ food ; Process for maltng 

_ .Socictii " 1 a' Dait.” First Addition, dated 

Aprii 9, 1900, to Fr. Pat. 301,595, Oct. 20, 1005. (See 
preceding Patent.) * 

The proportion of milk to water cmploywl in the process 
descrilied in the principal sjiecification may be yaned 
according to the use to which the food is put (mfants, 
adults, invalids, Ac.). The prepared article may also be 
preserved under pressure in an atmospliere of o*yg|*n. 
sieriliaed, or evaporated to a syrup, or completely dried 
to form a powder.—W. P. S. 

Condensing apparatus [MUl, <f-c.]: PrcKess for removing 
the pdlicle of condensed maternd detached from tM 
evkrior surface of the hollow rotary drying drums by 

the lerapers in -. 0. A. Kararaermann. 

306,970, May 7, 1900. Under Int. Conv.. May 9. 1906. 
A HOI.I-BR is placed parallel and close to the drum just 
below the point at which the pellicle is detached by the 
scraper. The roller is rotated by gearing in the opposite 
direction to that in which the drying drum revolves, and 
draws off the iiolliole in a continuous manner, depositing 
it in a receptacle placed below. If preferr^, two parallel 
rollers may be used, one being placed slightly h^ow the 
other, and they mav have an endless band of cloth pass^ 
round them to assist in gripping nnd removinj^toe giluote. 

Cerents .Of • Trccdmcnt of - to form a flour for bread- 

imking. F. Br^nlKNik.'Fr. Pat. 366,827, May 2, 1906. 
Cereals, such as wheat, rye, barley, oats, rioe, and maize, 
or peas, beans, Ac., are heated with water, and then gnmnd 
to a paste, which is dried on rollers heated to a tomperatuTB 
of from 100° to 200° C. The flaky product scraped off 
the rollers is ground to form a flour.—W. r. a. 

(B.)-SANITATION; WATER PURIFICATION. 
French Patent, 

Water; Continuous process for (he rtmomd of 

acid from - H. SeUert. Fr. Pst. 

April 20, 1906. 

The water is led from an upper reseryoir into tbe bottom 
of a tank, which is divided fcto a number of eomparteiente 
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400 «.o. M4 ohMged with 200 e.o. of wort md 10 per c«Bt. 
of and Ate pltoed in a wat«r*bAth at a temperature 
of 91'^. C. need not be exaoiiy maintained* but 
29 °'-t 30® C. wiU give reauHe below the tnith* The pro¬ 
portion of yeast f?iven is found to be the most suitabl®! 
since it furnishes the same results in 24 hours as are 
obtained with 0*5 and 2 per cent, of yeast in a corre¬ 
spondingly lon^ time. On the other hand* 20 per cent, 
of yoMt gives mglier results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.—C. S. • 

AeHte acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 1906* 849, 140—184. 

“ AcBTom-dausu ” preparations were made from 
acetifying Imoteria obtained by skimming the films off 
various culture media infec’ted with boor-vinegar bacteria. 
The nature of the medium and the conditions of cultiva¬ 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in l>eer dregs were almost 
devoid of fermentative power* those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultivation of the bacteria at tom{>eratureH of Kr—22" 
had a favourable influence on the activity of Iho " dauer 
preparations as compared with cultivation at 28' (\ 
The manner of treating the living bacteria was also 
important; when the masses of biiclcria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” jiroparations were 
not nearly so active as when the masses wore drained on 
porous pates before treatment with acetone. On the 
other hand, the sterility of these latter preparations was not 
perfect* owing to the resistance of the senu-dry, Icathfjry 
masses to tne penetration of the acetone. Several 
experiments showed* however, that the error introduci^i 
by the presence of traces of living cells in the “ dauer ” 
preparations waS quite negligible when toluene was added. 

In carrying out the fermentations, the "dauer” 
preparations were rubbed to a paste with 2—4 per cent, 
alcohol, with the addition of chalk and 4 per cent, of 
toluene. The mixtures wore Ihoo exposed in flasks to a 
current of sterilised air for three days at a temperature 
of 28° 0. In all cases the quantity of acetic acid pro¬ 
duced was oorreoted by the results of similar experiments 
carried out with preparations in which the enzymes hail 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded was 
4 per cent, of the quantity of " dauor ” preparahon 
(afUir the treatment with acetone, and before mixing 
with the alcohol* chalk and toluene) taken; in most 
coses the yield was much smaller, ciz., 0*5—2 
per cent. The "dauer” preparations, like tho living 
oocterla* were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxynaie are secreted by tne baclerta, viz., oxygenase, 
peroxydose, and catalase. As in the case of the lactic 
Docii^a, juices prepared by trituration and pressure were 
devoid of fermentative properties.—J. F. B. 

Laetie act'd fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906. 849. 125—139. 


water tor dknvA 10 ndnutes, «tid; mixing the dims with 
a solution ol 10 grms. of oane igi^ in 40 <M& 

The mixtures were incubated at 43° Cl for six dt^m 
presence of 2 c.o. of to|ue&e; yi^ i 24 ptM. 
factate. AUempts to prepare atf active ^pwss-jnM” 
in the same way as yeast " pross-juioe,” foiled, OTOf 
either to the insolubility of the enzyme or to iHt ibOnrt 
to break up the cells to a suffleient extiftit. The residue 
after trituration and pressure, when treated Writh ooetode, 
gave A "dauer” preparation of unimpaired aorivity. 

Both oanc sugar and malti^ were fermented W the 
lactic ooid enzyme, and evidence was obtaiBed#K the 
preliminary hydrolysis of these bioses by in verting enzymes 
also secreted in the cells. The product in all oosee con¬ 
sisted of inactive lactic acid* altnough the same bacteria 
in the living slate produced f-lactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood -. E. Schmidt. XXIII.; page 1009* 

Spiritmyus (-ssences ta the Cape of Good Hope; Mifking 

of -. of Trade J., Oct. 4, 1906. [T.R.] 

Thk present Customs Union Tariff provides that when 
medicunal and toilet preparations and essences, syru^i 
and tinctures contain more than 3 per oenlr of proof Wirit, 
they shall be entered under item 36 B of the Tariff 
ns spirits, and pny a duty of 2tiH. i)er imperial gallon. 

It would greatly facilitate the wort of the Customs 
Department* ond assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to always 
induiate on their invoices those preparations that contain 
Hoirit, and give the total quantity in gnllons and fractions 
thereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 36 B of the Tariff. 

Enouish Patents. 

Wine must, heer. beetroot jmee, and the like; Treatment 
of 1 .^. Monti, Turin, Italy. Eng. Pat 18,138, 

Sept. 7, 1905. 

Skk Fr. Pat. 357.770 of 1905 ; this J., 1906, U3.—T. F. B. 

Ftisd oil and components of fund oil; Process for maHftf 

-. F. Ehrlich, Berlin. Eng. Pat. tMl40* j^roh it^ 

1906. Under Int. Conv.* March 31, 1905. 

Thk proeesH consisiH in subjecting hydrolysed or pepteft- 
ised albuminous siibstances, or deuompositimi proauetf 
of albumin rich in leucine, to the action of yeast in'l^ 
presence of carlKibydrates, such as molasses, potxttleis, 
ke. I/'ucino yields isoamyl alcohol, and isoleucjne givez 
d-amyl alcohol, llie prwlucts of the fermentatim at* 
diMtilied. and the fusel oil separated from the 
(Hec this J.. 1906, 683.)-W. P. S. 

French Patents. 

Diastaiic maJi extrads ; Mclkttd of rendering - duraUt 

by eonverting them into a solid state, Deutsche Diamaljr 
Ges. m. b. H. Fr. Pat. 366.971, May 7,1906. 

1'hr concentrated liquid extract of diastase is mixed te b 
paste with tho flour of malted grain, and moulded* tb4 
product having a higher diastatic power than the <irigiiMl 
extract.—0. S. 


Tlw aultorshave further extended their studios on the 
eniyine accreted by the lootio ooid bacillus, B. Delbrucki 
(set this 1903, 374). The bacilli were oultivated in a 
mixture of unhopped ^er wort and rye-malt wort contain¬ 
ing about 20 per cent, of sugu. The wort was sown with 
pure'oultuxes of B. Ddhritcici, and was fermented at a 
temperature of 40^—50° 0. for 8—10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, eoid drained on clay plates. The 
preporatimis were treated with acetone and then with ether, 
Airily dried in vacuo. In ^is way, " aoeton- 
daueS' prspoiationB of dry» dead booteria cells were 
UbtOiaed, which were perkouy sterile, but vhloh retained 
the jstutianes in the active state. The lermentorions were 
sImM by gtlndifig 40 arms, of dauerpreparation 
4f lo^ 2*0 grins, of chalk, and 241 e*o. Of 


Brewing; Method of and plant for —. H. Broker* 
Fr. Pat. 365,497, April 23* 1906. 

Continuous mashing and the production of wort are 
effected in three principal vessels, two of which are endllT 
alike, and serve, t»ch in turn, alternately for mashing tgai 
boiling the wort, whilst the third serves to filter the irovt 
between these two operations, so that the only Imak Bk 
the oontinuity of the work is while any pf ^e veascdis is 
being cleaned out.—0. 8. 

mtr Itor i«r]. JC. H. I/a*. Pr. m. 

April 24, 1904. r, , , i 

Tx* nlate to an upri{^t flltor..pnM mwHMii 
by a oanne ,op{)orle4 by touimion, on i, !4MtM,ioa^a 
can b« inelmos at atiy an^e to permit aoeew to lit 
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(X. XX.-FINE CHEMICAUS. AtKAiiOlDS.^ E88ENT1AI. 6IM*» EXTRACTS. I08«i.»l,'«ol7‘ 


employed for tho »«me purpose. Thus, 30 kilos, of 
methenyl-a>ialu)deiHKHeailiH> kud TO kilos, of nitro- 
cellulose ere troAted with alcohol in the usual maimer of 
eelluloid manufacturn; the former component may bo 
replaced by an equal weight of methyletlienyltrichlor- 
amidine. (Compare Eng. Fat. 8077 of 1900 ; this J., 
1900, 608.)--T.F. B. 

XXs—FINE CHEMICALS, ALKALOIDS, 
BUENTIAL OILS, AND EXTRACTS. 

(OoTtiintwd from 'page 952.) 

ifartt\ne.; InvattigiUion on —. /. Alkylnarceim.^ and 
9lk^ktmonam^ne4. H. Tambach and C. Jaeger. 
Annaian, 1900, 849, IK5- -200. 

Titanium: HeiKtions of — . H. GrosHinann. Clioin.* 
Zeit, lOOfl, 80, 907. 

Thb author has studied the behaviour of titaninm chloride 
with organic acids and their salts. Potassium oyauide 
nves a black ituolublo preripitate, which becorncH gradually 
Tighter In colour on standing, but more rafiiJly when 
heated, being eventually eonvortwl into titanic aind. 
a reaction which precludcH tho existonce of titanium 
double cyanides, K 3 Ti{CN)<j. Potassium fcrrocyanide 
develops a reddish-brown precipitate, which after shaking 
for a nliort time assumes a permanent orango-yetlow colour. 
Potassium forrioyanide gives a dark brown precipitate, 
becoming light green on standing. Sodium acetate 
fihanges the violet colour of titanium chloride t<i dark 
green, which appears brown by rellocted light. On 
heating the solution, a basic acetate separates which 
oxidises slowly on exposure. Acetic, and formic acids are 
without action; sodium formate giviu« a dark green Nolution, 
depotuUng a basic salt on heating, which rapidly oxidiseH 
to form titanic acid. Oxalic acid gives a reddish-brown 
solntiou, from which alcohol Hcparates a ])reci])itate. 
Qallio acid gives a similar solution and a brownish-red 
precipitate on boiling. Xanihate, salicylate, and 
succinate of sodium form yellow, yellowiali-brown, and 
green {vecipitates respectively. Tartaric acid is without 
action, but in the presence of alkali hydroxide a dark 
blue solution is obtaineii. Hodiiim tartrate gives a 
yellowish * green precipitate soluble in an exi'oss of tho 
reagent Qtric acid behaves similarly to tartaric acid. 

. IX It. 

Afyvtne'; Distinctive rcacUons of -. P. l/'inuire. 

XXIH.. fiage KK)9. 

formic acid: Determination of - by nuans of jxt- 

manganate. J. Klein. XXIII., page 1010. 

Camphor' production of Javan. For. Olf. Ann. Series, 
No. 3713. [T.H.] 

Foamohan camphor, though plentiful, gmws to u great 
extent in places which are still practically inaccoHMihlc 
owing to the savage tribes who ocimpy the distnotH. In 
Japan, on the other hand, whi^rc there is no such artificial 
impeflirnent, tlxe supply is being gradually exhausted 
Camphor is now oblaini>d from the leaves of the tree an 
well as the bark ; the former yield aliout 1 ^ |>er cent. 

'.^o amount of crude camphor produced In 1905 was : 

•lb. 

Formosa . 4,800,000 

Ja^ . l.mfK)? 

Total . 0.02«,«07 

Of this, 837*383 lb. were refined in Kobo and Osaka, and 
4(90,000 lb. sold to native dru^ists for use in Japan. 

The refined drug was nearly all exported. 

“ EhOUSH PATEKT&. 

DMki/iharbiiuric acids ; MantJaciun of . H. E- 
NewtiTO, Xg>ndon. From Faroonfabr. vorm. F. ^yer 
iiDdQQ.v l^lmtfeld, Germany. Eng. Pat. 23,718, Not.17, 

J®®* A .O. 

Sag. Pat 14*101 of 1905 (this J., 1905, 1188) 


the production of diolkylbarbtturio aoUs by trsskting 
dlalkyimalonyldturothanos^ with sodluis elh^ate and 
alcohol is described; It is now found that 0da con¬ 
densing agent may be replaced by other condensing 
agents, suon as ammonia, alkalis, sulpnuiie acid, or organic 
bases, in aqueous or alcoholic solution. The condensation 
of dialkylmalonyl chlorides with urethanes to dialkyl* 
malonyldiurothanes does not take jidaoe quantitatively, 
but other products are formed, all of which can, however, 
be converted into dialkylbarhituric acids by treatment 
with any of the abovo-i^ntioned condensing agents. It 
is not necessary to isolate the first condensation products, 
since these can. in the crude condition, be easily omidensed 
to tho pyrimidine ring as described.—T. F. B. 

Salicylic arid demiaiivc [CinnamylacUieulic acid] ; Jlfonfa- 

future of a new -. H. H. Wellcomo, London, 

H. A. D, Jowett and K. L. Pyman, Dartford. Bng. Pat. 
7125. March 24, 1906. 

CiNNAMYLSAUCYUc arf?id iiifty be prepared by heating, 
to 100® C., oquiinoloculer proportions of cinnamyl ohlorido 
and salicylic acid for about three hours; after recryatab 
lisation, the acid has a m. pt. of 155® C. The methyl, 
ethyl, and other esters of cinnamylaalicylic acid are obtained 
in a similar mariner from cinnaiuyl chloride and a salicyHc 
ester. The salts of the acid with organic and inorganic 
bases, especially those with (jiiinine and sodium hydr¬ 
oxide, are also claimed. All tho foregoing compounds 
find application in medicine.—T. F. B. 

Camphor from isobornwl: Manufacture of -. G. B. 

Kllis. Umdon. From Chem. Fabr. von Heyden, A. G., 
liadoboul, Saxony. Eng. Pat. 10,407, May 8, 1906. 

Skk Fr. Pat. 365,974 of 1900; following those.—T.F.B. 
Fujcnch Patents. 

Ax-C'yclogeranic acid ; Process of making —-—. Farb« 
-werkc vorm. Meister, Lucius, und Briining. Fr. Pat. 
361.637, July 19, 1905. 

Sue U.S. Pat. 805,924 of ltH>5 ; tliin J., 1906, 39.—T. F. B. 


Oampfuir from isoborneol; Preparation of -. C. F. 

Bochrmgor imd Soehne. Second Addition, dated 
April 24, UMMl (under Int. Conv., June 1, 1905), to 
Fr. Pal. 352.888, March 31, 1905. 

In a previous patent (hoc this J.. 1905, 249) the oxidation 
of isoborneol by means of chlorine was dosoribed. It 
is now found that camphor technicallv free from ohiorine 
can be obtninod by a similar process from bomeol. 

—F. Shbn. 

Jmborwol enters ; Jtirect prore.Ms for preparing —— from 
hydrochloride, or kydrohromide of pinenc. Chem. Fabr. 
v'on Heydon Akt.-GoK. Fr. Pat. 366,814. May 1, 1906. 
Under Int. <'^mv., Kept. 4, 1905. 

See Fug. Pat. 10,999 of 1906 ; this J.. 1906, 714.—T. F. B. 


CaiHvtior from isoborneol; Preparation of -. Oheoi. 

Fabr. von Heyden Akt.-Ges. Ft. Pat. 365,974, May 7, 
1906. 

IsoiiriRNBoL can be oxidised to camphor in a satisfactory 
manner by nitric acid containing a small amount of nitrous 
acid. Tho nitric acid can be treated previously with a 
little sodium nitrite or some easily oxidisablo substance. 
(Sec thi« J., 1905, ll&S.)—P. Shds. 

Ouaiacol, creosote, or their homologucs or deriv(Uit»»; 
Process for prepemng new esters from ——. Ftfbon-' ' 
fabr. vorm. F. Bayer und Co. Fr. Pat 865,688, AptfiJ6. 
1906. Undw Int. Conv., May 6, 1906. 

Sbs U.a Pats. $23,339 and 834.901 of 1906 j this J>* 
1906, 653 and 827,-*T. F. B. 
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400 «.o. M4 ohMged with 200 e.o. of wort md 10 per c«Bt. 
of and Ate pltoed in a wat«r*bAth at a temperature 
of 91'^. C. need not be exaoiiy maintained* but 
29 °'-t 30® C. wiU give reauHe below the tnith* The pro¬ 
portion of yeast f?iven is found to be the most suitabl®! 
since it furnishes the same results in 24 hours as are 
obtained with 0*5 and 2 per cent, of yeast in a corre¬ 
spondingly lon^ time. On the other hand* 20 per cent, 
of yoMt gives mglier results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.—C. S. • 

AeHte acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 1906* 849, 140—184. 

“ AcBTom-dausu ” preparations were made from 
acetifying Imoteria obtained by skimming the films off 
various culture media infec’ted with boor-vinegar bacteria. 
The nature of the medium and the conditions of cultiva¬ 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in l>eer dregs were almost 
devoid of fermentative power* those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultivation of the bacteria at tom{>eratureH of Kr—22" 
had a favourable influence on the activity of Iho " dauer 
preparations as compared with cultivation at 28' (\ 
The manner of treating the living bacteria was also 
important; when the masses of biiclcria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” jiroparations were 
not nearly so active as when the masses wore drained on 
porous pates before treatment with acetone. On the 
other hand, the sterility of these latter preparations was not 
perfect* owing to the resistance of the senu-dry, Icathfjry 
masses to tne penetration of the acetone. Several 
experiments showed* however, that the error introduci^i 
by the presence of traces of living cells in the “ dauer ” 
preparations waS quite negligible when toluene was added. 

In carrying out the fermentations, the "dauer” 
preparations were rubbed to a paste with 2—4 per cent, 
alcohol, with the addition of chalk and 4 per cent, of 
toluene. The mixtures wore Ihoo exposed in flasks to a 
current of sterilised air for three days at a temperature 
of 28° 0. In all cases the quantity of acetic acid pro¬ 
duced was oorreoted by the results of similar experiments 
carried out with preparations in which the enzymes hail 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded was 
4 per cent, of the quantity of " dauor ” preparahon 
(afUir the treatment with acetone, and before mixing 
with the alcohol* chalk and toluene) taken; in most 
coses the yield was much smaller, ciz., 0*5—2 
per cent. The "dauer” preparations, like tho living 
oocterla* were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxynaie are secreted by tne baclerta, viz., oxygenase, 
peroxydose, and catalase. As in the case of the lactic 
Docii^a, juices prepared by trituration and pressure were 
devoid of fermentative properties.—J. F. B. 

Laetie act'd fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906. 849. 125—139. 


water tor dknvA 10 ndnutes, «tid; mixing the dims with 
a solution ol 10 grms. of oane igi^ in 40 <M& 

The mixtures were incubated at 43° Cl for six dt^m 
presence of 2 c.o. of to|ue&e; yi^ i 24 ptM. 
factate. AUempts to prepare atf active ^pwss-jnM” 
in the same way as yeast " pross-juioe,” foiled, OTOf 
either to the insolubility of the enzyme or to iHt ibOnrt 
to break up the cells to a suffleient extiftit. The residue 
after trituration and pressure, when treated Writh ooetode, 
gave A "dauer” preparation of unimpaired aorivity. 

Both oanc sugar and malti^ were fermented W the 
lactic ooid enzyme, and evidence was obtaiBed#K the 
preliminary hydrolysis of these bioses by in verting enzymes 
also secreted in the cells. The product in all oosee con¬ 
sisted of inactive lactic acid* altnough the same bacteria 
in the living slate produced f-lactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood -. E. Schmidt. XXIII.; page 1009* 

Spiritmyus (-ssences ta the Cape of Good Hope; Mifking 

of -. of Trade J., Oct. 4, 1906. [T.R.] 

Thk present Customs Union Tariff provides that when 
medicunal and toilet preparations and essences, syru^i 
and tinctures contain more than 3 per oenlr of proof Wirit, 
they shall be entered under item 36 B of the Tariff 
ns spirits, and pny a duty of 2tiH. i)er imperial gallon. 

It would greatly facilitate the wort of the Customs 
Department* ond assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to always 
induiate on their invoices those preparations that contain 
Hoirit, and give the total quantity in gnllons and fractions 
thereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 36 B of the Tariff. 

Enouish Patents. 

Wine must, heer. beetroot jmee, and the like; Treatment 
of 1 .^. Monti, Turin, Italy. Eng. Pat 18,138, 

Sept. 7, 1905. 

Skk Fr. Pat. 357.770 of 1905 ; this J., 1906, U3.—T. F. B. 

Ftisd oil and components of fund oil; Process for maHftf 

-. F. Ehrlich, Berlin. Eng. Pat. tMl40* j^roh it^ 

1906. Under Int. Conv.* March 31, 1905. 

Thk proeesH consisiH in subjecting hydrolysed or pepteft- 
ised albuminous siibstances, or deuompositimi proauetf 
of albumin rich in leucine, to the action of yeast in'l^ 
presence of carlKibydrates, such as molasses, potxttleis, 
ke. I/'ucino yields isoamyl alcohol, and isoleucjne givez 
d-amyl alcohol, llie prwlucts of the fermentatim at* 
diMtilied. and the fusel oil separated from the 
(Hec this J.. 1906, 683.)-W. P. S. 

French Patents. 

Diastaiic maJi extrads ; Mclkttd of rendering - duraUt 

by eonverting them into a solid state, Deutsche Diamaljr 
Ges. m. b. H. Fr. Pat. 366.971, May 7,1906. 

1'hr concentrated liquid extract of diastase is mixed te b 
paste with tho flour of malted grain, and moulded* tb4 
product having a higher diastatic power than the <irigiiMl 
extract.—0. S. 


Tlw aultorshave further extended their studios on the 
eniyine accreted by the lootio ooid bacillus, B. Delbrucki 
(set this 1903, 374). The bacilli were oultivated in a 
mixture of unhopped ^er wort and rye-malt wort contain¬ 
ing about 20 per cent, of sugu. The wort was sown with 
pure'oultuxes of B. Ddhritcici, and was fermented at a 
temperature of 40^—50° 0. for 8—10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, eoid drained on clay plates. The 
preporatimis were treated with acetone and then with ether, 
Airily dried in vacuo. In ^is way, " aoeton- 
daueS' prspoiationB of dry» dead booteria cells were 
UbtOiaed, which were perkouy sterile, but vhloh retained 
the jstutianes in the active state. The lermentorions were 
sImM by gtlndifig 40 arms, of dauerpreparation 
4f lo^ 2*0 grins, of chalk, and 241 e*o. Of 


Brewing; Method of and plant for —. H. Broker* 
Fr. Pat. 365,497, April 23* 1906. 

Continuous mashing and the production of wort are 
effected in three principal vessels, two of which are endllT 
alike, and serve, t»ch in turn, alternately for mashing tgai 
boiling the wort, whilst the third serves to filter the irovt 
between these two operations, so that the only Imak Bk 
the oontinuity of the work is while any pf ^e veascdis is 
being cleaned out.—0. 8. 

mtr Itor i«r]. JC. H. I/a*. Pr. m. 

April 24, 1904. r, , , i 

Tx* nlate to an upri{^t flltor..pnM mwHMii 
by a oanne ,op{)orle4 by touimion, on i, !4MtM,ioa^a 
can b« inelmos at atiy an^e to permit aoeew to lit 



\(m Cl. xm—EXPLOSIVES, JlATCHm jtc. , I0ct.#x,iw«. 


than ia the caac with any other explosive, being only 1 per 
cent, at a denrity of *0*45. With Norwegian balliatite, 
on the other hand, although the volume of methane at the 
commencement i« only 0*04 per cent., at a density of 0-4fi, 
it is 11 per cent. As might be exjxMded from the large 
quantity of methane found in the case of Norwegian 
ballistite, the volume of hydrogen falls from over 2U per 
cent, to about 9 per cent. In the case of Italian ballistite 
the hydrogen rises from about 8 per cent, to about 19 per j 
cent. In both explosives tl»e nitrogen is praclicallj' i 


constant at about 12 and 16 pet cent, respectively, but 
there is a very great diiference as regards the water. In 
Norwegian fc^Uistito the water is praotically oonstant at 
14 per cent, whilst in Italian baliistite, oommenemg at 
density 0*05 with a volume of 29 per cent., it falls at 
density 0-45 to about 24 per cent. No other explosive 
approaches Italian ballistito in respect to the largo volume 
of aqueous vapour formed, especially at low deninties. 
In tho case of five of the explosives, there ia, with increasing 
density, a very considerable decrease in the volume of the 
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Cu XXlII.—AKALYTICAL CHEMISTRY. 


IM^maneot and total gasea; but with Italian luillistitn^ 
throughout the range of the experinienta there i« hardly 
any change. In regard to the relation between the 
deuniiy of charge and the presHuro developed by the 
explomon, hoido abnormal preaeureH have been obtained 
with aome exploHivett at high denHitiee. but those 
preHMures are far above those with which artilleristK are 
concernwl. Fig. 2 gives those pressure curves. In order 
to detennino whether these slight inereinents of jjrossuro 
in th« Norwegian ballistites, and the much more abnonnal 
inorements in Explosives IT, and VI. at densities of 0T» 
are real, or duo to partial detonation, or to wave action 
on the crushor-gange during explosion, the author has 
caJoulated for the whole of the explosives the value of the 
products (volume of gas multiplied liy units of heat, water 
gaseous), because, supposing there to be no di-tonalion 
or violent motion of the gases, the iiressnre on the walls 
of the explosive cylinder should be dependent, m a v(^ss<*l 
inijKjrvious to heat, solely on the ijuantity of gfts and on 
the amount of heat gimernted by tlie explosion. 'I'he 
results are sliown on Fig. X These curves practically 
confirm the jiressure-curvcs of explosives 1.. II., V., and 
VI., an<l they eijually show that the abnormal pressures 
of I(. and at liensitios of 0-r» are not. confirmed. 

Temptrahtre of cxfilosion. —This was calculated by two 
different methods. Knowing the units of heat (water 
gaseous), generated by the explosion, and the Hjiecihc 
heat of the gases, the temperature of explosion is given 
by the equat um: 

grm. units of heat 
specific heat 

Prom the known jiressuro at any given density and the 
pressure, po, when the volume of gas generated is n-duced 
to d*' (’. and 7C(> inm., wc have the equation 

^ V—Vo 
(»‘003G7.po 

At low ehargo densities it has been found that the 
tom[ieratures calculated by means of equation (1) are 
very much higher than those obtained by ecpiation (2). 
The variation is clearly shown on riderrtng to I he 
aooomimnying figure (see p. 1004). U uill be noie<l 
that for eacli explosive two temperature curvcN 
are given (see Fig. 1). Beginning ut a density of 
0*05, tlve ujqwr curve, in eacdi instance, embodies t!\e 
temperaturca as calculated by equation (1), the lower, those 
oalculatecl by equation (2). Thus, beginning with 
equation (I), Italian ballistite, whieh shows the highest 
tomperature. commences at the tiensity of 0*t'5, with 
404.V C., this temperature hartlly varying at all til! the 
density of is reached, when it slowly but regularly 
increases to about ODOO*" V. at density 0*45. ('ordito 
Mark 1. commencing at 4742“' with a very slight fa)), 
is practically constant up to density 0*30, after which it 
rlae.B rapidly to a temperoture of 5005" (’. at a density of 
0*60. In thecftsc of the temperatures given by equation (2), 
however, remarkable difTerences are met with. At the 
higher densities and pressures, then’ is generally a very 
fair agreement in the temficratureM obtained from the 
two formula*; but as the density and pressure diminish, 
the divergence becomes in all cases considerable, but 
is much greater with the exjilosives whieh develop very 
high temperatures, and which give rise to large percentages 
of earlion dioxide. The author’s explanation of this 
divergence is as follows; Tlie nascent gases are generated 
at temperatures approximately as given by equation (1), 
and by the imper curve of each explosive as shown m 
the figure. Under the low densities and pressures at the 
very high temperatures, the carbon dioxide and probably 
some water are partially dissociated, giving rise to the 
fall in temperature exhibited by the results obtained 
from equation (2) at low densities The great difference 
between, for instance, Italian ballistite and Nitiocellulose 
R.H. at a density of 0*1 is due, first, to the difference of 
the temperature at which the nascent gases are generated, 
and secondly, to the proporti^ of carbon dioxide which 
is subjeot to diSftoolation. Formula (1) gives for Italian 


ballistiUi at density 0*1 a temperature of nearly 5000*^ C. 
while the percentage of carbon dioxide is 3H‘2. The same 
formula gives for the nitrocellulose, at the same density, 
a temperature of formation of 3200" C., whilst the per¬ 
centage of carbon dioxide is only 19*46. The dissociation 
of carbon dioxide commences at about 1300" C., and tbo 
very much higher temperatures of formation of the gases 
of Italian ballistite, combined with its double percentage 
of carbon dioxide, appears to be suffloient to expilain the 
resultH obtained with this explosive. If reference lie 
made to the curves, it will beeiecn that whilst at density OT 
there is, with Italian ballistite, a difference of about 
1H(M}" 0. iH'tween the two formula*, there is, with the 
nitroeollulose, a difference of only under HlX)" C. At the 
density of 0-16 the differences between the two formula* 
are as follows: Italian ballistite. 150" C. ; Cordite 
Mnik 1. 2(M)® C. ; Cordite Mil, 320" C. ; Norwegian 
ballistite (107), 260" C. ; Norwecian ballistite (106)* 
130" C.; and nitrocellulose, ISO" (\ With Italian 
ballistite alone, at the density of 0*46, the temperature 
derived from equation (2) is lower than that derived from 
equation (1).—0. W. MclX 


Explosives Ordinniire. in JteJgium. Bd. of Trade J.* 
Sept. 27, 1900. IT.U.1 

Tiik “ Monileiir Beige ” of August 3 piihlishes a Royal 
Deerx'e modifying previous decrees and estahlishing new 
regulations relative to the firoduetion, storage, sale, and 
carnage of exjiUisives. 'Ihe “ Momteur ” may l>e seen 
At the Commercml Intelligenoo Jtranch of tlie Board of 
Trade, 73, Basinghail Street, E.C. 


Enulish Patb.nt. 

Exf^osives for use in torpedoes and the like. *0. Sillierrad, 
London. Eng. I'at. 437, Jan. 0, 1000. 

Sbcrbt document under Se<!tion 44, Patents. Ac., Act^ 
1883.—T. F. B. 


FftKNCir Patent. 

Explosives of great safety ; Process for the manufacture 
of -. F. Volpt*rt. ‘Fr. Pat. 305.709. April 27, 1906. 

The safety explo.sivea described are characterised by the 
addition to the explosive of mixtures of ammonium 
chloride or other salts of ammoniinu. with salts of acids 
of manganese, cltromiuin, and chlorine, especially the 
permanganates, ohromates, biehroiuates, chlorates, and 
jierchlorRtes of fixed alkalis and alkaline-earths, in 
quantities equivalent to, or nearly equivalent to 
0*6 per cent, of the exjilosive mixture. 3'he snlta of the 
metal acids may be replaced partially, by approximately 
equivalent quantities of metal nitrates, especially alkali 
and alkaline-earth nitrates. Or the additions of 
ammonium chloride, Ac., may bo made in quantities 
not apiproaohing oijuivalence.—W. C. H. 


XXIIL—ANALYTICAL CHEMISTRY. 
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APPARATUS, dbo. 


Fbbnch Patent. 

Me^ne and other light gaue; Apparatus for detecting 

tM presence of -tn mines, ano for indicating their 

quantity. J. MoOutcheon. Fr. Pat 366,441, April 20, 
1906. Under lot Conv-, Dec. 1, 1905. 

Bxl Eng, P»t. 34;M0 of 190B; thl« J., 1806,884—T. F. B. 
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INOnOANIC-^QVANTITATIVJS. 

Potasiium; Separation and determination of by 

means of perchloric acid. Rsani. Nouvoaux RemMc«, 
1906. 22. 250. 

A wsiOBsp quantity of mixed ^tassiuzn and aodiiim 
salts U treated with excees of peromoric acid, and eva)x>r' 
ated to drynoRS on tho water-bath. The dried residue 
is heated over the naked 6ame to complete tlie 
conversion into perchlon»|e«. Sodium j^rohlorate is 
then dissolved out by means of 36 jkt cent, alcohol, in 
which solvent potassium jwchlorato is insoluble. The 
latter is thrown on a filter, washed with 36 per cent, 
alcohol, dissolved in water in a tarod (‘a])»ule, evaporated 
to dryness, and weighed. Tho alcoholie solution of 
aodium ]>erchlorate is also ova^ioraUd, and the 
residue weighed separately.—J. 0. B. 

Phosphoric acid: Quantitative volatilisation of - 

frirm its salts. P. Jannasch and E. Hclinann. Bor., 
im\. 89, 2625—2028. 

Tnx authors add to the phosphate (0-5grni.} in a flask 
about 6—8 c.c. of a liquid formed by mixing 36 e.c. 
of saturated cane sugar syrup and 10 c.c. of suljhuric 
acid U vol. acid and 1 vol. water). The mixture is care¬ 
fully heaUd in an Oj|^n air bath, and a stream of air {lassed 
through the flask till carbonisation is complete, and the 
mass IB dry. Then the flask is connected to a receiver, 
heated to the highest tcmf)craturc the flask will liear, 
and a stream of chlorine jxissed through till no more 
oondensable pioducts come over. Oxygtm is now 
Hubstiiuted for chlorine till all carbon is Imnit. After 
cooling. 3—4 (’.c. of the acid sugar solution are added, and 
worked round the flask, and tlio whole process repeated. 
In this way, the authors have volatilised the phosphoric 
acid completely from ammonium and inagnemum phos¬ 
phates, and they are now working out the details of the 
process and its extension to other phosphates.—J. T. I). 

Carbon in Steel; New colorimeter for the determination 

of -. H. White, Bull. Amer. Inst. Min. Eng., 

1906. 743—748. 

Equal weights of the steel under examination and of a 
standard steel are dissolved in equal volumes of solvent, 
the solutions are diluted to a definite volume, and i>ouri‘d 
into hollow glass wedges, as nearly as iKissible oi e(|ual 
size, and with the sides inclined atth(' same angle. These 
wedges are mounted in a Ik)x so that they cun Ik* moved 
vertically, up or down, and there is a narrow, horizontal 
slit in botli Iht' front and the back wall of the box, to 
allow of tho dire<?t )NissHgc of light through the wedged 
at one zone only. A graduated scale is mounted along¬ 
side each of the wedges. When the wedges are so adjusted 
that the colours are of equal intensity, the |ieroentage of 
earbon in the steel under examination can be re^ily 
calculated from the ratio lietween the thickness of the 
two wedges at the illuminated zone, or between tho 
distances of the thin ends of the wedges from this zone. 
Suppose, for example, the standard steel contains 0*3 per 
cent, of carbon, and after the wedges have been adjusted 
until the colours match, it is found that the scale on the 
aide of the standard reads 72, and tho scale of the other 
wedge roods 00; then the proportion '(00:70 = 0*30:x) 
shows that the stool under examination contains 
P®** carbon.—A. 8. 

Copper; Pleeirdytic determination of -. F. Foorster. 

Bor., im, 39, 3029—3035. 

Usually copi>or must be deposited from nitric acid 
solution, so that towards the end of tho oiioration the 
evolution of hydrogen, and consequent pulverulent 
character of the last deposited copper, may lie prevented. 
By working with a single aooumulator, howevtf, the 
E M.F. {2*00 volts.) is so lossonod that no hydrogen is 
avolved, even in a sulphurio acid solution, nor can salts of 
cadmium, cobalt, nickel, iron, or be electrolysed, 
wbilst copper sulphate, which requ^ a voltage of only 


1*40, is easily decomposed. The author has thus obtained 
good separations of copper from these metals, using about 
0*25 grim of copper as sulphate in 100 c.o., acidified with 
10 o.c. of 2 .^^-sulphurio acid, a Winkler's gauze oatbodN^ 
and a spiral wire anode. About eight hours are required, 
however, for complete deposition; but this time can be 
shortened to an hour or an hour and a quarter, by working 
at 80° 0. In this case, when deposition is complete 
(shown by the fall of the current from about 0*35 to 0*06 
a!np<)re, or by the ccKsation of oxygen*ovolution at the 
anode), the electrodes are lifted ^adually out of tho 
bath, and washed as they rise, so ^at the hot acid and 
air shall not attack the deposited copper. Separations 
from nickel, cadmium, or zinc are easay effected In this 
way ; but not more than 0*1 grm. of iron }»er 100 c.c. 
may lx; iiresent, or aUemato oxidation and reduction 
uitorfore with the deposition of the copper. Nor may 
moie than a few centic^ammes of nitric acid be present. ' 

—J. T. D. 


Lead; Electrolytic separation of — from acetic acid 
solutions. R. 0. Snowden. J. of Physical Cbem., 
1906, 10. 500—501. Chem. CenU., 1906,*2, 1021. 

On electrolysing lead acetate solutions under ordin^ 
conditions, matbery crystals of lead ore deposited, whicn 
do not adhere tiriuly to the cathode. If the cathode be 
rapidly rotated, however, then, just as in the case of 
silver nitrate solutions (this J., 1905. 890), adherent 
deposits are obtained. With the cathode rotating at 
25<K) revolutiooN £>cr minute in a solution containing 1 grm- 
equivalent each of lead acetate and free acetic acid per 
litre, a current-density of up to 0*6 amp()re per sq. dm. 
can be used, whilst, if I per cent, of gelatin be added to the 
elwtrolytc. satisfactory results can be obtained with a 
current-density three times as strong.—A. S. 


OnOANW-Q VALITATIVE. 

Dyestuffs ; Hecogniiion and discrimination of artificial 

organic -. ( 1 . Guliiiow. Z. Farben-Ind., 1900, 

5. 337—343. 

From an investigation of the different schemes conatiuoted 
for the identiflcation and classification of organic dye¬ 
stuffs (see Witt. Chem. Xnd. 9, 1 ; also this J., 1886 , 249; 
Woingiirtner, Chem.-Zeit., 1887, 11, 135 aud 165; also 
this J.. 1887. 4.51; Green, tliis J., 1893, 3, and 1006, 
1034; and Kota. Chem.-Zeit., 1898. 22, 437; also 
this J., 1898. 798), tho author conoluilos that the most 
satisfactory method of analysis is that boned un 
the reduction of the dyestuff with either zinc dust 
in aoid or alkaline solution, or stannous chloride 
and hydrochloric acid. In applying this reaction 
to dyestuffs generally, the behaviour with other 
reducing agents has been studied, the results of which are 
contained in the subjoined tables. Thus, ‘zinc dust in 
iicuttal solution and hvdrosulphite N.F. have been 
employed with advantage m determining to what ohemioal 
roup a dyestuff iH^longs {e.g., triphenylmethime 
erivatives, see Table I), whilst to ascertain the ohemicai 
properties, the ether reaction was found to furnish useful 
information. In carrying out the new scheme of analysis, 
the unknown dyestuff is in the first place examined for 
the presence of a sulphur group. Some sulphur dyestuffs 
may bo recognised by their physical properties, such as 
imperfect solubility and evolution of hydrogen sulphide, 
whilst others arc completely soluble in water, ^ to liWate 
hydrogen sultihidc, or exhibit an alkaline reaction, and give 
a procipitato with tannin. As dyestuffs in tho form of 
bisulphite compounds react with lead paper, a test for the 
presence of sulnhurous anhydride should invariably be 
made. If tlie ayestuff does not belong to the sulphur or 
oxyketone groups, it is further investigated for solubility, 
and the solution reduced with zinc dust and hydrooblono 
acid. Should a precipitate be formed, the rMuotion ii 
effected in alkaline solution. The reduced solution ie 
filtered, and subjected to oxidation with persuli^t^- 
to ascertain wbether the dyestuff can be regenerated 

al 
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TABLE I. 


Aulphor djrMtuffi-*R«ftcitoa (HxS and HOt) 


Bulphof dyntuffi 


Alisario dyeituITv^Rraction 


Trpat.nn*nt with voter 


Alizarin dyettuffs 

<OXykHtdO0B) 


Reduction with Zn-duet 4* HCI (NaOH) 
and oxidation 


(inaoluble) — | 

i 

Trcatmcnl with alcohol 
r+ (aolublfi) (insoluble) — I 

I 


Colour does not reappear: 
Ak) dyestufts 
KItro dyestuffs 
KItroao dyestuffs 
Aurauiine 
Tartrasine 


. ’"'"i 

Colour reappears; 


Eoalnes (spirit) 
Indullnes 
Mtarosines 
Indophenols 

8 u tiullnes 
itroso'dyestuffs 
Sudan 11. 


Indigo 

Frimuline base 
Indanthreue 
dyestuffs 


I + (decolorised) (unchanged) I 

I \ 

Zn-dust 

1 (unohanged) (decolorised) 4* I 


Thlaaines 

Oxatinea 

Azinet 

Indigo Carmine 


Hydrcmulphlte 

NF 


QumoUnes 

Acridines 

ThlazoU 


I + (decolorised) 


Triphenylmethane 


ILhodamines (and Pyroninea) 
JBosines (and Krythrosinea) 


TABLE n. 


A>o dyeatuITs 
Kitro dyestuffs 
Nitroso dyestuffs 
Auramine 
Tartraiines 


> + Auramine 

basis azu dyestuffs 


> Nitroso dyestuffs 
Nitro dyestuffs 
Aso dyestuffs 
Tartrasine 


> AuTamiBs 


> 4- basic azo dyestuffs 


> + Mitroso dyestuffs 
Aao dyestuffs 


> — Tartrasine 

Bttiphnrlsed niiroso dyestuffs 
„ nitre dyestuffs 

o azo dyestuffs 


Thiatines 
Oxazines 
A sines 

Indigo Carmine 


4- not suiphurtsed 


‘> — aulpharlsed->- 
Indigo Carmi 


Aertdinas 

f uloot'nes 

hia^ ssttliout azo group) 


> 4* Acridines 


> - QutnoUna* 

, Tbiawistl 


^biawis {IWoffavina T 
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Tabu n.~(a>n(ini(eci). 


TrlphenylmethanM 


Is 

If 

+ 

!u 

o 

■M 


/> + basic Triphenylmetluiae dyesiallto 



> — sulphurised Tripheuylmethane dyestuff 


lihodamines (and Pyro&ines) 
Eosines (and Krythrosines) 


J> 4* basic Khodaroinea 


/> + Eotines (and Krythroslnsa) 


— sulphurised Rhudamtc«« 


Vinegar ; Tt»t for dietinguithing hrltpeen fermentation 

vinegar and loood -. E. Schmidt. Z. anaew. 

Chom., 1906, 19, 1610—1612. 


Thb author dfflcrihes two modificationR of Rothcnbach’s 
teat for the idontiBcation of vinegar producod by the 
alcohol (Z. Untera. Nahr. u. Genuaam., 
1902, 817). Those modificatjons are stated to make the 
test more delicate, so that it can be applied to mixtures of 
^e two ^rU of vinegar. One method, devised by 
Kraszewski, oonsists in making the vinegar alkaline by 
rustic soda, and then shakinc out with amyl aloohol. 
The amyl lUcohoI is evaporatei the residue is dissolved 
in water, aoidiBed by sulphuric acid, and tested with iodine 
solution. If the sample consisted of or contained formen* 
tation vinegar, a precipitate or turbidity is produced after 
the addition of the iodine, and cooling It is stat<td that 
the approximate proportion of fermentation vinegar can be 
iudged by the result. The second method, proposed 
by the author, consists in distilling off 100 o.o. of the 
sample, and testing the residue with iodine. These 
methods depend on the presence in fermentation vinegara 
of bV'produots of bacterial life, which, being of the nature 
of Mkaloids, mve precipitates with iodine. WikkI vinegars, 
made by diluting “ vinegar essence,'* give no turbiditv 
with iodine.—J. F. B. 


Alypine; rcadions of -. p. Lemaire. 

R 6 p. Pharro,, 1906, 18, 886—387. 

Whin warmed gently with strong cobalt nitrate solution, 
a few particles of alpine (benxoyltetramethyldiamino* 
pentanol hydrochloefoe} give a fine blue colour; cocaine 
hydrochloride f^vei a similar colour. A |, 8 olution of 
0»06 grm. ot aly^ue in 20 drops of water gives an almost 
immediate cryetalline precipitate with 9 c.o. of 10 per 
cent, einc chloride solution. Under similar conditions 
hoiocaine hydroohloride gives an immediate white pre¬ 
cipitate which rapidly aggregates to oily droiilets ; 
ooci^ne hydrochloride, stovefne, and ri-eucalne hydro¬ 
chloride, are unaffected ; subcutine slowly deposits a 
few needle-shaped crystals. When a particle of alypine 
is treated with 1 c.c. of sodium hypooromite reagent, a 
white precipitate is formed, which aggregates to oily 
drops, Cki warming, no reddish-brown ooTrar is produced, 
^ is given by soboutioe, nirvgnine, nolocalne 
braroctuoridc, or ortholoriiL A ooo per oent. M>lutioii of 
•lypme, wh«n truted with two or tbim drop, of 2 per 
cent, iron Alum solution, doe, nCit giro a violet oolour. 
Him roboutine or nirrooine, not A r^-brown oolour, 
lib* orthoform_J. 0. B. 


—1). B 
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Indigo; Analyoi* of -. C. Rawsou. J. Soc. Dron 

and Col., 1906, 22. 306—307. 

Th* author criticiwis the paper by W. P. Bloxam (thi, J., 
735), in which it is stated that the permanganate method 
of analysis is inaccurate. The author maintaina, however, 
that this method aa worked by himself and his ootleagua, 
gives reliable figures. The volumetric and the gravimatrio 
‘ hyposulphite ’’ processes recommended by the author 
in 1885 arc two other reliable methods, and although 
the combined gravimetric and volumetric hypomilnhite 
method involves somewhat long and tedieu, operations, 
the saine objeotion applies to Bloxnm's “ tetiraaulpfatmate " 
method.—J. C. C. 

Tan liquors ; Kew and aecurale method for the determina¬ 
tion of free acid in -. A. W. Heppenstedt. J. Soc. 

Dyers and Col., 1906, 22, Sitl. (See aIki this J.. 1B06. 
1086.) 

PitTY c.o. of the liquor to bo analysed are dilutad to 
500 o.c. To 200 c.c. are added 20 c.c. of a quinine solution 
! mode by dissolving 16 grina of pure quinine in 110 c.c. 
of previously neutralised 96 per cent, aleohol and diluted 
with water to 200 c.c. After mixing thoroughly and 
filtering, the filtrate is titrated with .^/iO caustic alkali, 
using pbenolphthalein as indicator. The number of 
cubic centini6trcs used, multiplied bv 0-068, gives the 
direct percentage of acid, reckoned as acetic acid, in the 
original liquor.— J. C. C. 

Turkey-red oils ; Analysis of -, W. Herbig. Chem. 

Rev. Fett-u. Harz-Ind., 18,187—180 : 211—213: 
241—244. 

It is ehown that decomposition of a TuTkey>red oil with 
cold hydrochloric acid for the determination of the total 
fat givea results differing tut little from those obtained 
on treatment with boiling hydrochloric acid. In ordei 
to obviate the confusion that is found in oommeroe with 
renrd to the exact meaning of, e.g.. “60 per cent. Turkey- 
red oil,” the author renommends that it shall be accepted 
that the percentage invariably refers to the percentage of 
total fat. The following method of determining this, 
in conjiinotion with a determination of the combined 
snlphurio acid, is stated to giro olomly concordant reault, : 
10 grms. of the Turkey-red oil are heated in a flask with 
60 c.c, of water until the fat bu dissolved, and ^ liquid 
tl^ faeated with 25 c.o, of “ dilute ” hydrochloric acid, 
aifd boiled for three to five minutes. Whim cold, ^ 
contents of the Bask are washed into a separating funnel 
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with water and ether, the amoimt of the latter being about 
SOO e.e., end the whole vigorously shaken. ^ The aoueoue 
layer is drawn ol!, and the ethereal solution waahea with 
three successive v portions water, which takes from 
30 minutes to one hour. Hie united aqueous liquids aiv 
heated to lioUing, and after all ether has been expelled, 
the sulphuric acid is precipitated as barium sulphate. 
The bulK of the ethereal layer is distilled at a low tempera¬ 
ture. the residue transferred to a weighed bt'akor, and the 
remainder of the ether ailow<‘d to evaporate spontaneously. 
The residue of fat is heated for one or two nunutes over a 
free Hsme until bubbles cease to apiiear, and is then dried 
for 30 minutes at 106^ C., and woigned.—('. A. M. 

Beetroof analysis ; Which is the htsf method jor -? 

F. Sacha. Z. Ver. deut. Zurkerind., 190(1, 918—924. 
On soientifio grounds the method of aloohoHc extrac tion 
for beetroot analysis is the liest; owing, however, to the 
givat care requir^ in its exocution, it can only be rec'Oin* 
mended for practical purposes as a means of occasional 
control of a simpler process. For the same n-nson tlie 
methods of cold and warm alcoholic digestion are uiiNUit' 
wble in cases where a large number of analyses is to be 
performed. The method of warm aqueous digestion also 
requires too much time and care ; it is useful tor iiiirposcM 
of control. The author recommends the following 
(Saehsde Docte) process, a modification of the cold 
aqueous method, as being rapid and suflicientJy exact. 
The beetroot is mode into a very fine pulp by means of 
Keil and Dolle’s conical l)eetroot borer or other similar 
instrument. Alter the pulp lias been thoroughly mixed 
with the hand in order to remove any lumps which may 
have esca|>ed grinding, 2ft grms. (for Oorman 8ac<5hari- 
meters) are weighed into a tared metal beaker of about 
250 c.c. capacity, which is provided with an india-rubber 
cover; 177 c.c. of water, containing 6—ft c.c. of lead 
acetate aolutUm (of about 30° B.). are then added, and the 
mixture is thoroughly shaken several times. The solution 
is filtered, the tiltrate treated with a few drops of acetic 
acid, and polarised in a 400 mm. tulw. The reading gives 
the average content of sugar in the beetroot. For French 
polarimeters 32*68 grms. of pulp and 171*2 c.c. of water 
and lead acetate solution are employed, the observed 
wading being halved. In the case of polarimoters for 
which 20 grms. i» the normal weight. 20 grms. of pulp 
and 182*3 c.c. of water and load acetate solution are 
taken. The author quotes experiments which show that, 
jrrovided the pulp is properly prepared, digestion ja com¬ 
plete and practically instantaneous. He shows, also, 
that the error introduced by taking 177 c.c. of water m 
oil cases (t.c., with samples of varying sugar and juice 
content) is practically negligible.—L. K. 

Satihs-le Doric proc-css: Further remarks on the -. A. Lc 

Docte. Z. Ver. deut. Zuckeriud., 1900, 924— 931. 
(Bee preceding al)stract.) 

Thb author gives a detailed dcscrijdion of the Bachs-le 
D^te metlKid for beetroot anal'i’sis, together with diagrams 
of the apj>aratu8 required.—L. E. 

Formic, acid; Determination of - hy means of per- 

munganate. J. Klein. Bor.. 1900. 89. 2040—2641. 
Tk* author points out that in 1887 he publishwl a method 
for this determinatimi, in whh h the tormje acid or formate 
was added to a known amount of boiling alkaline solution 
of permanganate of known strength. After reaction, 
excess of oxalic acid was aildcd, then dilute sulphuric 
acid, and the oxalic acid in excess was finally determined 
by pennanganate.—J. T. D. 

XXIV.-SCfEKTIFIC & TECHNICAL NOTES, 

{Continued from ^Htge 958.) 

Metal acid anhydrides; Jetton of liquefied ammonia 
an A. Bosenheim and F. Jacobsoim. Z. auorg. 

Chem.. 1906. 60. 297-308. 

Thk autbors have studied the aotion of liquefied ammonia 
on the acid anhydrides ol chromium, molybdenum, 
tungsten, uramum, axMOio, vABadlum, and antimony. 


In no oasea were amino compounds produced, but fat all 
cases where reaotlonB took tdace, salts of imino-ooide were 
obtained. Ammonium salts and, in some oases, lead 
and potassium salts of the following acids were pr^aml: 
Iminochromic acid, NH:Cr0(0H)2, iminomolybdio acid, 
NH:MoO(()H )2 .iminutungstic acid. NH:WO(OH)*, and 
iminometa-arsenic acid. NH*0(A80.0H.)j. No definite 
compounds could be obtained by the action of liquefied 
ammonia on uranium, antimony, and vanadium 
compounds.—A. 8. 

Hydrogi.n sulphide; Liquid - as a solveTit. U. 

Antony and (1. Magri. Gaz. chim. ital., 1906, 85, 

[1], 20(1—228. 

As a solvent liquefied hydrogen sulphide has somewhat 
similar properties to those of carbon bisulphide, alcohol, 
ether, and benzene ; its ability to cause ionisation is far 
less marked than that of water and other strongly dioso- 
dating solvents. Eleotrically, it is non-conducting. It 
does not dissolve salts of strong bases, but non-metallic 
compounds are dissolved m it, giving conducting solutions. 
Solutions ot iodine in liquefied hydrogen sulphide possess 
very considerable conductivity, those of phosphorus iodide 
are conducting to a lesser extent, whilst those of the 
haloid compounds other non-metaU show only moderate 
conductivity. SoIutionH of certain organic substances— 
for example, iodoform and tetramethylammonium iodide- 
yield solutions having conductivities which indicate that 
organic compounds may become ionised in liquefied 
hydrogen sulphide.—A. 8. 


New Books. 

TBCirNOLOfllR ST AnaLYHS CHIMIQUEH n*8 111TILB8, 

auAJSSKS, ST (JiRSS. Par le Br. J. Lewkowitooh, M.A., 
&c. Traduit do la troisi^me edition anglaise, sp^ciale- 
niont revue et augmente par rAuteiir, par Emile 
Bontoux, Ihrecteur technique de la Bocicte Anonyme 
do .SavomitTie Marseillaise. Tomo I. H. Bunot et 
F.. Pinat. Editeurs. 49. C^uai des Grands-Augustins: 
Paris, M106. Price 20 fr.; bound 21.60 fr. 

This, the first volume of the cumplote French edition of 
this work, is uf Svo size, and contains 584 pages of subject 
matter, with 53 illustrations. Additiotial matter is 
iDcor|.»orate<l m this edition by the author, and some 
special French methods by the translator with the author’s 
approval. (See also this J., 1004, 802, and 1905, 214). 

Tbchnoi.ogik i>£h Fjcn'R VND Oblb. Handbuch der 
Gewinnuiig und Verarbeitung der Fette, Gele, und 
Waohsarten des Pllanzen- und Tiofrcichs. Enter 
Mitwirkurig von (». Lutz, O. Heller, Felix Kessler, und 
anderen Fachmannorn. llerausgegcben von Gustav 
Hcfter, Director der Aktiongesellsclmft zur Fabrikation 
vegotabilischer Oele, Triost. Kkstibb Band, (tewin- 
nung der Fette und Oelc. Julius .Springer’s Vcrlag, 
Berlin. 190ft. Priise M. 20. Bound, M. 22.60. 

8 vf> volume, containing 705 pages of subject matter with 
34ft iilustrationM. and 10 tivbles, followed by an alpha¬ 
betical index of authors and subjocts. The subjeot matter 
of Vol. 1. iisarrangod according to the following sitheme : 
I. Gknkral. Occubrbncis, Formation, and Uaxa of 
THE Natural 0ns, Fats, and Waxes II, The Con¬ 
stituents or Cite, Fats, and Waxes. III. Chemistry, 
Pbopbrtjes, and Behaviour op Otu, Fats, and 
Waxes. IV. Production and Further Working rr 
OP Oils and Fats Generally. V. Extraction of 
Veoeta«i.b Oils and Fats, VI. Extraction of 
Animal Oils and Fats. VII. Extraction of 
Waxes and Kefuss Fats. VIII. Purification or 
Oils. Fats, and Waxes, (i.) Removal of Mechanical 
impurities, (ii.) Removal of Albumins, Ac. (iit.) Re¬ 
moval of free Jatty acids, (iv.) Removal of colouring 
matters, (v.) Removal of odourous matters, (vi.) 
Methods for securing better pireservaticm. tin|aN>ve(l 
flavour, Ao. (vii.) Methods for raising the melting 
point or reduoi^ siflidifying point of fats and oils, Ac. 
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„ 16,889 (160&). Woreey and Hoal. See under X. 
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AAture of vulcanite or mdia-rubber. * ^pt. 28. 


[A.] 


[Ae] 


1^ nd’j«r%W'in^. 37.'’ 

SuhSl ^ *ha' aS»iriHa.t. 
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20,680. Houghton. Antieeptic eompounds. [O.i 
Appl., Sept. 25, 1006.]* Sept. 18. 
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21,469. Jackson. Paper, and the manufaotui 
thereof. Sept. 28. 

[C.S.] 24,563 (1006). Pearson. Substance for imderin 
paper impervious to oil and grease. Oot. 3. 

„ 10,238a (1W6). Johnson (Badisohe Anilin un< 

Soda Fabrik). Manufacture of enbetanos 
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tO.S.] 1850 (1606). Johnson (Bsdische Anilin und Soda 
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tsonin. Sept. 26. 
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(A.1 *0.038. Gross and Briggs. Manufacture of xantha^' 
lates hi oortaiu oarbohydratea. Sept. 17. 

21JS9. Oalieo Printers’ Asdaelatioii, Browsing and 
Barlow. Manufacture of soluble starch and 
dextrine. Sept. 27. 


XVIL—BREWING, WINES, SPIRITS, Ac. 

(A.] 30,63& West. Manufacture of alcohol from peat. 
Sept. 31. 

„ 31,250. Suretiea. OtUisation of spent hops. 

%£*'**• 

31,830. BeQwig. Washing apparatus for spent 
malt or grain.* Sept. 26. 

„ I SliSfn, Elsktroohemischs Werke. See under XX. 

{O.S.] 18,886 (1905). House. Fermenting vats. Sept. 20. 

„ 18,837 (1905). House. Mash tuns and inrasion 

deoootlon and digester vessels. Sept. 28. 

„ 36j041 n905). Cowell. Treatment of malt. Oct 3. 

,, 6135 {1906). Vloeberghs. Process of fermenta¬ 

tion. Sept. 26. 

<» 'V 6886 (1906). Poliak. Conversion of diaatatio malt 
extracta into aolid form for ronderina same 
duraUe. Sept 2A 

"'^.I2i568 (1606). Nilsson and Jonson. Improving the 
' quality of wine and the like. Sept 26. 


XX.—FINE CHEMICALS, ALKALOIDS, 
P21SENTIAL OILS, AND EXTRACTS. 

[A.] 20,586. Dsage, KnoU and Knoll. Manufacture o 
aantalol carbonate. * Sept. 17. 

„ 20,918. Jury. See under I. 

„ 21,165. Jobnaon (Badische Anilin und Soda Fabrik) 

Manufacture of camphor. Sept 24. 

„ 21,171. Goldsmith, and British Xylonite Co 

Manufacture of camphor. Sept 24. 

„ 21,180. Goldsmith, and BritU l^lonite Co 

Manufacture of oamphene. Sept. 24. 

„ 21,667. Elektrochemische Werke. Prooese of de 

priving alcohols, and especially ethyl aloobol, o 
water. [<Jer. Appl., Sept 29, 1906.]* Sept 29 
[C.S.] 21,814 (1905). Spurge (Spurge)., Manufacture 0 
aldehydes. Oot 3. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 21,189. Thornton. Photographic 61me. Sept 25 

„ 21,684. Neua Pbotogtapiusoho Gee. Prooeos foi 

converting sUver piotares into piotures ii 
higher oxides of manganese, and for toning siivei 
pioturea. [Ger. Appl., Oct. 12,1906.]* Sept 29 
£CH.} 13,083 (1905). MaUabar, Printing and develoiani 
photographs on ailver ohloride paper. Oot 3. 

„ 22,725 (1606). Zimmermonn (CSiem. Eabr. anl 

Action, Torm. £. Sobering). Prodpotion ol 
colour^ photographs. Oot 3. 

„ 7635 (1906). Bloxam (Neue Photograpbkfobe Ges.). 

Reproducing piotures by Imprinth^ sa originri 
picture that has been treated Trttk Jhydroi^ 
peroxide. Sept 26. 


' ijjEiSBO.—FOODS ^ SANITATION, WATER 

• ’ ■F’BWSJMCATION 1 A DISINFECTANTS. 

, .f (A.)—Foone. 

rAit 'FLHifr."MiofacOly. Manufaoture of food for 

b*- «Mdi» 'for, jfoateria. 



XXIL—EXPLOSIVE, MATCHES, )-*0. 
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[A.] 20,889. Lute 
Sept 20. 


H .2iL^. Weyel. IhtploeiTe, and RitsieM of xaakiM 
name.* Sept 25. ' 

[CU3.1|487 (1906). foplatiyea for tew.- ia 

. )v .taTiMidaee'aad4)te^'lixe,,,.-.'finpt36.' - . 

H. ' '.%8lM':(!|06).. lidCiMht'' a^ufoottew. oil 'UMkilteN 
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AtomUinf limiit } An imiroved moeUiM for -. P. 

K:Mtm»r,Lffl9,P»noe. Eng. P»t 20,697, Oct 12,1906. 

ol wlt«-g»u)te or pnrallel wire*, ia rotated 
•» a nigil Mwed on an aua, and the liquid to be atomiaed 
la eimj«d into the drum, the edgea of the trirea, on the 
ontatde trf^the dmm. are aharpenM, ao that the liquid 
leavea the dmin from the aummita of very aharp anglea 
or .nointt. It ia etated that witii a dmm 80 cm. diameter 
and 16 oht. dero, 20 tona of water hare been atomiaed in 
an hoiv.-^. A 0. 

Boiler ampontione [for preventinf ineruetatiou], P. Smith 
and F. J. E. Smith, Grantham. Eng. Pat 21,330, 
Oct. 20, 1905. 

Tex claim ia for a boiler compoaition compoaed of duid 
eztraeta of bark, hemlock, and potatoea, mixed with 
aodium carbonate or a aimilar alkali. The extraeta of 
bark and potatoea are made aeparately, by bailing with 
watw, and the other ingredienta are aubaeqaently added. 
Twitch graaa and grains may be added to the extract 
if desired.—W. H. 0. 

feed-water of ataom boilart; Treatment of the -. W. 

Clark. Hamilton, lAnarkehire. Eng. Pat 22,148, Oct 
31, 1905. • 

Tan claim ia for the process of treating the feed water 
with One gases or with carbon dioxide, previous to its 
introdnotion into the boilers. This ia effected either by 
■praying the feed water into the flue, and ooUeoting the 
treated water in a reservoir, or by withdrawing the gases 
from the flue by a fan, and forcing them through the water 
in the feed tank—W. H. C. 


Smohe-eonevming furnaee. J. S. S. Fulton, New Fork. 
Enfl. Pat. 24,620, Nov. 28, 1908. Under Int. Conv., 
April 10, 1905. 
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umliiMd gtata.'bdu, fl, to tiw betfa^%fiAiK&.Miitii'' 
are dhnharpfli' A primary supply ttfTiiroltlSe'fWI' 
throu(di> thiJ&ra, '4wd4e 
the smoke, a*e defleotod hade .upon 
9, 10, and 11. A secondary ni^y alr&enttMwiw 
the ohaimel, 17, controlled by Mptper, 'Iff, 'Vivl^‘' 
hwted by passing through a sacisal d! talM f4 M'ilk 
t^ waUs. 9 and fo. The tab*# tetndnata awnilMlilttt 
the points indicated bv tbe flmime. Id .issd i’wie 


mixture of geees end air paseae on through; Mut mpMhnh 
12 , into the combustion («amte,A3.-4;i|[7||l^'^'^>';\. ' 

DMrm dmmt for drpitu eedmente end tllhfripdtmlfl^al*' 
E. Vial, Brussels. Sug. Pet. 6867. 

Sm Ft. Pat. 364.291 at 1906 j this J.. 1908, ». , 

UhITUD SlATM Pai*r»._ , ,, l',,,' • 

PpronuUr. F. J. Albrecht, Ptttebnrg',* PUi #J4'Vpi*. 
880.278, Sept. 4, 19M. 

A otMirouvi tube, composed of an outer ti^.pf/braee. 
and an inner tube of iron, which are Tifliijtty M»tiuiil| 
together at their outer ends by a nut, It ‘ aittentSft' 
casing containing a dial and pointer, and medMoilHfrlbr 
operating the latter. Theoaeing is fcrmsd oftwo eebtWDa 
provided with " logs," by wbiem titty aro,)MM 'tSMtili4lt 
and has the inner end of the outer btast tmiv lUt^y 
attached to it. Tbe inner end of the iron tube j(3a% 
beyond tbe end of the brass tube into the CMntlifc WtAlf 
attached by an atm and lew to the ^luneMMUtUpi 
The differential emntion of the two tuba* d'tlMK^dhd 
brass under the influence of beet le ladfaetea smOhniiililL 


brass under the influence of hset le liidicMted^^.iihtl, 

Dryers Beccinne -. R. a HlBe, 

U.8. Pat, 830,486, Sept. 4190fl. . ; ,; ' V 

Two coneentrlo oylioden, arrwi^ lO w td Hiiiit'Wi 
annular spaoe between them, ate sappotted soflMtdh^ ' 
can be rotated on rollers in a poeltiaa '"'ffliifilW’ 

to the horixontal. The materials to iM drfrdSM llMlfhlM ' 
on to a floor at the upper cud of the o2Huahlt, illild'WM 
oarried through the inner cylinder, ead'didiCMBHidM^^ t^ 
lower and by ploughi or rebblee attMM tp^- 
chain, which pasees through the ibht|' 
retumi over the top of the outer { || if 

rollera The heating methum entprs 
at the lower end, and leaves at 'the', a£|pw 

Dryers ^ 


Dryers Facuum-. S. Paeslwxm^Rnfi^V.^^J^ 

880421, Sept. II,‘ 1508 .,,.') 'V,, 

Sm Get. Pat 188,946'of 1908) 1904'88^i|^' 

UmUde from tUidts Apparatta foir'si:itimtmm~ -lurm,- 
E. P. Starblrd, Vioton^e, CaL uiTpSTllftili . 
Sept. 11. 1906. 

Tnu apparatus oondsts of an inner' 

which is rotated in the direction Indices by 

and eitclpied'in-an outer.etatiomry pyliudMcit/eAib'fL 

aupported on the stand, 3. ..ThS' enM^'':* jiMi'f' 

between thS' oylindete is m'ridad'''by 

into.an:npW'space, 6, mm ».iouwr.«M4t>.f>'-'';rWw|m'Y 

i«,applied to.the lownen^' 6, wawiim'wpi^mh$^ 

tlw pttmpg^9,.«l>d.:afr is totjm 1^' ■ 










lifniiti Apparatus tor mahaitieallu 
W. Btittm»nn, uid J. A. Iffiller und Co. ft 
MS.WS, mroh 29, 

Uloe. 

Swr' Bb*. P*t. W79 ot r. f 

I»Wi tliU J., 1908, a 

m-T.frB. a c 


to iBnnr lurfoco, from which it ic looMoed, or the 
oyundhr ootitinuee to rotate, by the Jiressure in the apace, fl, 
and ia finaliy removed by the ecraper, 12_W. H. C. 

ftmncH Parawra, 

Btyi'np apparatus'; Salary -, R. G. Poneet. Pr, 

Pat. 304,304, March 16, 1906. 

A or inclined rotary cylinder ia provided on 

itf ’inner^ aarfaoe with a numbcw of longitndin^ ebelvea, 
whl^ raise the material under treatment from the bottom 
of .toe cylinder, and allow it to deabend on to a series of 
lb*^tiidinal tubes, mounterl in the ends of the cylinder, 
ana extandixrg the whole len^h of same. These tubes, 
of any convenient section, have their walls extended 
tangentially to form lonmtudinal ledges, preferably 
haUoal in shape, by means of which the material is turned 
over, and dischar^d from one tube to the other, finally 
the bottom of the cylinder, from which it is again 
^ssd by the aforesaid shelves. Means are provided for 
drawing a current of hot air through the cylinder.—C. S. 

Drnnf pulverulent and otker materials; Process and 

enparatas for - -J. Savary. First Addition doted 

Maroh 20, 1906, to Fr. Pat. 362,816, Jan. 10, 1906 
. (^s J., 1906, 683). 

Addition consists in arranging the drying chambers j 
to tiers, and in providing them with double-iaoketed 
Mtoma which are protected by an insulating covering. 
The materials to be dried are moved through the oham^rs 
hy madas or stirrers, carried on hollow rotating shafts 
Mrieh pan through the chain bers. The heating medium 
is caused to pass throilgh the hollow shafts as wril as 
throu^ the Jaokets.-.W. H. 0. 


'TjffiwTwSlS®®, 

mtomd nnaaually uadm ihb, 
toauenoe ed neat. The spiral 
is snnnotted. on a,li^t aon, S 

Fig. made of GTenniu) idvat 

or some other badly oondnet- 

ing metal, and has a diaosF, G 

attached by a short bar, E, 

made of copper or some other 

good metallic conduetor, to the 

other end. The lace of the j»V 

disc, F, which is turned Jk / 

towards the eye-piece, 3, is f \ W\ \/ 

polished to prevent radiation. r' X 

and the other side, the spiral f, c' 

i^U, and the connecting X ' 

piece, B, are covered with f 'K wl/QB 

lampblack to render them 

oapable of easily absorbing g' M 

beat rays. The apparatus is ^ m 

focussed by the rack and fl 

pinion, K, so that the El 

heat rays from the objeot the 

temperature of which is to be determined, and toward 
wtooh the lens, 0, is directed, are oonoentrated upon th 
S]nrai, and a pointer, G, carried on the disc, F, indioBtes 111 
temperature on the eoale, I. The pyrometer is graduate 
by observing the point of fusion of bodies of know, 
melting point, or by comparison with another thermc 
meter.—W. H. C. 

Gbumak Patbht. 

Bvaporating apparatus; Vertical -. A. Oudei 

Ger. Pat. 169,243, May 20, 1905. Additiim to Gm 
Pat. 160.670, Feb. 28. 1904. 


it to pipes discharging vertically into a chamber Wot 
the vertioaj hearting in bea. It hae been found that witii thi 
arrangement the nquid rises more rapi^T in the heatiiij 
tubes opnoeite the outlets of the supply pipes than in liii 


the supply pipes leading from the distributor. S. 

IL—FtTEL. GA8, AHD UOHT. 

(CmUinued from page 878.) 

OUs used for gas-making purposes; Composkian am 

valvattan of -. R. Ross arid J. P. Leather. Analvst 

1906, 81, 284—298. ^ 

Ik a former communication (this J. 1902, 676) the autfaon 
showed the possibility of judging the value of an oil foi 
gas-making purposes by the results of certain ohemioa 
and physical tests. Since then they have made oxperi 


FiJ.< 













aMr 
lad 

oomponndi hard the graftait W 
parpaaea, (S) l)outi|alMnidain«to dbi^fadk 
aomairili^ (S) A eonaidaralw nduitlm il). t9>a la 
oanaad by Ota pcat«>ce of one or- ww* Hagli. (4) lUiig 
oompoanda aia ibota Talaabte in prop^'on aa tbay ara 
more fully hydnigeniaad. (SpBensana abtga ate praoti* 
oatly valoaleas for "araokiaig” purpowa 
Aa ragarda the talationabip between apeoiflo aruTity and 
refeaatiTe Index, it waa found that the apeoiflo rafraotion 
of open chain oOmpounda, whether paraffln or oleflne, 
waa about to O-SaO. apeoiflo refraction waa 
redooed by preaenoe of a hexamethylene ting, and atiU 
more ao %'ia aaturated double ring, wmlat, on the othn 
band, thia yalne waa inoreaaed to a oonaidetable extent 
by the waaenon of an unaaturated ring, aa in the oaee of 
teimhyatdaA^thalene. 

In inutttanng the appltoation of thoea oonoluaiona, the 
authora hare only compare the fraotiona boiling between 
280P and 800“ C., theae being preaentih alt the oUa examined. 
In the oaae of Pennaylvanlan oila the apeoiflo refraotion 
of tMa fraction (0*666) waa lower than in oila of other 
origin, and pointed to the preaenoe of a large amount 
of paraffina and olefinea. But the apeoiflo gravity of the 
oil (0*033) and that of the aubatance froten out from 
ether-aloohol aolution (0*048) indicated a mixture of 
paraffina, oleftnea, and ‘paraffinoid” bodiea, com- 

S onnda with one ot more imw open ohaina, toge&er with a 
examethylene ring, and thia conoluiion waa oonflrmed 
by the high valuation figure of theae oiia (14,967 to 
16,644). & like manner the aamo fraotion from Buaaian 
oila waa judged to oonaiat, in the main, of paraffinoid 
oompounda. Texaa oil, in which the fraotion had a 
ap. gr. of 0*J96 and a apeoiflo refraotion of 0*649, 
apparently contained a considerable amount of fully 
hydrqgeniaed complex ring oonumunda not of a parafiinoid 
eharaoter—a eonoluaion oonflrmed by the valuation 
figure. In the oaae of Koumanian oils the average apeoiflo 
gravity (0*882) and apeoiflo refraotion (0*667) of tlie fraction 
pointed to the preaenoe of a oonaiderable proportion of 
unaaturated ring compounds. Certain Boumanian oila, 
however, came between Buaaian and Pennaylvanian oils 
in their oharaoteriatica. Borneo oil waa remarkable for 
containing a larger proportion of unaaturated and par¬ 
tially .^drogeniaed ring oompounda thui any of the other 
oila. This waa shown by the hkh apeoifie gravity (0*936) 
and low apeoiflo refraotion (0*660) of the fraction, whioh 
were in aonoidanoe with the remarka)% low valuation 
figure of the oil (7425 to 8067). Kansas oil, the fraotion 
from which had a apeoiflo gravity of 0*800 and aomifio 
refraotion of 0*666, was judged to be inferior to Penn- 
syivaoian oil for gae-maung pnrpoaea, Califtmnian oil 
apparently oonteined a eonwderable amount of paraffina 
and paraffinoid compounds, together with aome inoom- 
plot* ify saturated oompounda The aample of Oalioian 
oil examined waa oonoluded to contain a aomewhat 

C ter quantity of open chain oompounda than the 
lian mt did. Qroany oila reaembiedTBuaaian <flla but 


gravity and high apeoiflo refraotion (0*&60). but the 
vahiation figarea were poorer than Waa anticipated from 
theae epnatiatta Aa 'theae oila were the nrodnota of 


inaae opnawne. A» Tmae oila were the nrodnota of 
daatraetieie-^iatUlBtian the .awthan intaned that they 
ptobaUy Doaaiated of a oonaiderable emount olefinea, 
raWfliM; with anbatanoea eontainiiig bmaene ringt, the 

■MtiiifllaifriM 'W(' 


Otb in. ffianuMar. i 
apart, a very. «i|c 
obtained when the flow of ipw U ee 
of preeaure of ^aboat 1 in; 'p« ]^te it 
temperatare of l&e gaafor g^ wmUi 
about 100“ K—H.. 0.0. ’ i; : , 

AmniurtUed kydiogea; Saim0l-■waM 
kydrogea gat. 0. Wytald. Oiew. K 

44)5—406. 

Tan hydrogen ia peaaed upwmdt - (hroag^ «; >«l%Miflr 
packed with a mixture of two parte efidnOMliwilt QWM 
and one part of moiat aand or othiof iil^ ^ 

the column of purification material ba fdfl bi 

the whole of the artemo ia retain^ A enwB qatpHto^ 
chlorine ia aet free, but oan be eeaily remowad nr MnriBg 
the hydrogen through a aeeond eyU^ 
nearly dry alaked lime.—A. & I 

Tanlalum and tht taiUalvm temp. Werner 

XIB., page »37. ’ ^ ' .1' ' 

Ekoush Pamnn. 

BriquMetfrom/utl, orei, aadtitliit) Jdam^ag^iSt 
J. Koll, Prankfort-on-Maine, ai^ S, Twonr, Wtlbiffi, 
Germany. Eng. Pat. 12,816, June 16, IflOS. ^d«r 
Int Oonv., Sept. lA 1904. 

Tkx refuae of lixiviated oellaloae or woOd'ptdp Ja mUn4 
with powdered coal, and Uw w^e thoif«^|^ WMi' 
the powder ia then aubjeoted to a nteaatita OquU to 
600 kUoa. per aq. o.m., the heat thoi^ MifltitM 
rendering the maaa plaetio. GoodrewtItaaieribtaWiidtf 
^xea with 100 parta of dry ood no* rnneh 
Uxivinm aa will give 8—10 parts of dry zeaidttiWMjdpw.' 

Beat sad Mmifar /uel ooiUaiiuag a large i 

Method 0/ and apparalae for vartlg 
fttiuiion with ookt ovene. OberbayariaidM lftll(li>ai(l|li‘ 
und Fabrik Cbemisoher Produkte A.'Q., BohMMB. 

*^* “0*- “*«»« 7. i«»»* -Vllffi* », 

Oonv., May 30, 1906. . 

8m Pr. Pat. 867,174 of 1905 ,* this J., 1906, 

Fire d<mp (methane) or other light gat or gate* 
or other placet: AfparaUtt for deitcAia tkt,vrtMm m$ 

oolvme of -, J. MoGutobeon. Eng; -itmfti. ■ 

Dee. I, 1906. XXIH., page 964. ^ 

Oat manufacture [Coal gat mued uiA nrmbiWf AaA 
B. G. Shadbolt, Granuam. Unoa. Paitl'liun’' 


B. a iiidwc &;n4;rn4 

Aug. 22. 1606. ” " 

Coal |[aa ia made by the uauai method pf oaTboniartlwijil 
a portion of the gea from the ptodaoet ia adxMt 
neoualy, whilat at a high temMeatdil, with tiMDUl OMN 
from the retorta. To effect tMfc,,e iflpa, oenta^ 
non-oonduoting material, ia providll bataMan ttbMMp 
and tba pipe whioh oonneota the hydraiflio main niM i 
foul gae m^n i the two gaaaa mh^le in tim atmiftiiW 
^pe. The quantity of prodnoer gaa, iptrodny^ j 
determined by the auction of the exEanflrir pmMMi 
amffioyed, uM in order that thia qnan(% mar^ 
with tlm qwentity*' of retort gaa paylm A,iwiet,;|M(ffi 
devioe ia attached to the eteam or eon^Mailtiiag ifamiif 
of exbaoatet, and ao arrti^ aa to inaiMMe Mip m 
of toe axhaqrtar aa tba make of ooal iM.iaelMAto i 
taga wviA—iB. B. ■ .f, . - ■<,> 

Oafbwraitoig.apparaiaa If j tjiffliiliigil 

' 'Oaama^.. Bng..Pa4|S;Wl^.j|y|||^;j^^^^ 

Xnfl ■ ' 















ncagad i 

imtwmk <0 i 

«»th* few 

7of»oii i|fp»Me? I 

¥. Wtoikd, mg- !■•*• 3570, »eb. 18 , 1906. 

Under tit OorwCTi*. M. 1908. 

Ion DoadMiiM tb* SMeoue oomboetion produote of oom- 
nwttoneiudaM, MOeoially for um in eobmuinee, the osrbon 
Uodde cotfteJned to the gaws i« fixed by adding a baw, 
fitter Wore or after the gaaea have performed their work. 

K a Tidatile baee, at ammonia, be used, it may be evapo- 
titMler prestu^e» Msd thus made to perform work 
by'expftBiioDr either separately or in comWnatioii wi^ 
tM oombustion gases. Sodium nitrate may be heated, 
sMdiiig the oxygen required for combustion, t(^ther with 
s^ttOt hydroxide, which can be dissolved and used to 
ibsorb the carbon dioxide. Or, alkali peroxide may be 
mpioyed to supply oxygen, or to oxidise directly car- 
boaaeeotis matenal, in both oases ||voduoing a base 
miti^e lor abacurbing the oeu‘bon dioxide.—R. L. 

Cfat etiofi'fMttr, J. W. B. Stokes and D. Stewart ft; Oo. 
(1902), I.td. Eng. Pat. 21,872, Oct. 27, 1905. XXIII.. 
page OfiS. 

Oos Apparatu* for -W. H. So(^u 

Brady and Martin, Ltd. Eng. Pat. 12,226, 
May 26, im xxni., page 964. 


I . 7 flaA'OAft’A mA. 4. IBOkJ. 


'T^Pafc. M0,08e»Vi»spi 4, WS. ' 
«i»irr.';fel*. 8^805 of aaneWI. V. *. 

Kalor tmf/7 

making]. M. ^enbaig, obMttifit,. TJ.S. PW-SwiSU. 


Tsmftraiun of moieriaf,? CampotiUmt hr «« in ratting 

and maintaining the - - in Ott manvJaeture of edmum 

carbiiit and other proeeeeet. H. L. Hartmatein, Can- 


Ptdor Uurf'. M ^ 

.maHng\. M. ^enbaig,obMttifit,. TJ.S. Prt,llOiSll. 
Sept, 1, 1909. 

8***^. Pat. 838,600 of 1908,! tW, J., 1908.1288,--T. 

fud ? Artifieial - and proeeei of malting tame. V, J. 

Knew. Tuni,. U.8. P«t. 830,833, Sept. 4, 1906. 

S» Eng. Pat. 7481 of 1904; thii J., 1904. 817.—T. P. B. 

Oae: Apparatnr for prodming —. W. A. EoameM, 
. New Ymk. U.S. Pat. 829418. Ang. 28, 1900. 


earbUe and other proeeeeet. H. L. Hartmstein, Con- 
’btantlne, BBbh., U.8.A. Eng. Pat. 10,187, May 1, 1906. 
Sh DB. Pat. 819,218 of 1906 j ttu J., 1906,644.—T. F. B. 

OofMdtt mamfodart of -H. L. Hart^tein, 

Qonitaattie, Woh., U.kA. Eng. Pata. 10.188 and 
10,160, May 1. 1906. 

Saa U.B. Fate. 819,210 and 819,221 of 1906; thia J., 
1006, 844.—T. F. B. 

PAmmla for ineandeteing eteetrie lampi ;• JKanviaOnre 

Qf _j. R. Crawford, Ixindon. Eng. Pat. 1A898, 

My 19, 1908. 

A OTtatiaaT oompoaed of a oonduotor of tte firat claaa. 
aa., a oarbon filament, la Immerwid in a bath comped 
Sf 4 pure h?drW!rbon, inch aa bensene, in whioh ailicon 
taOntahtayr or boron or ailloon triethyiphenyl, or other 
** bfaanio compound of a metal *’ baa been diaadved. A 
onnant to tiiw p»»**d through the filament to rmae it 
lA ibWidegoenoe, whereby graphitic carbon and the 
" ” W depoaited upon ft aa a denae coating.—H. B. 

Mamuitt hr dtetrie ineandeteent Umpa ; Xanufaetnre 
; a! —.' .H. Stoming. Halenaoe, Germany. Pat. 

&84, Peb. 1. 1906. 

Ita' fiamaota M» iermed of hydrogen or nitrogen 

L_J_ ^ Mlkmaaewaimm IMAlv^riAnniTt ftT llbfhOMtAn. 





ttattBumT^of chnsmium, molybdenum, or tungsten, 
wwdreittei upaiately or in admixture. Thete oompoimda 
we dbtatoied ^ reduotion of the eoneaponding oxide, 
by atao powder or by aome other metal whioh naa leae 
JtSa m oxygen than magneainm, aluminium, pot^ 
Of eoditun. produet obtdned to purlBeA by 
tteatontmt with aoid, and after mixing with an agglomerant 
to irnmedinto filBmBnU,whioh are heated in aa inert atmoa- 
wbere bynnoleotiMeiinant. The oorrent atcenf itt need to 


WIUI, ena jam • MUbgac vumcv w*wu** Z 

two g&s mains. The connection between the outlet ana 
the maiua to controlled by a valve in auoh a manner that 
on opening one paaaage. the other ia oloaod. The generator 
to connected with a oaaing oontainiim a heating chamber 
and a retort within thia chamber. The heating chamber 
receivea producer gao from the generator by a aeparate 
conduit, whilat the water-gaa and producer gaa iaaniim 
by the common outlet can be direcW either to tte retort 
or to the heating chamber by maana oi the oontroUing 
valve.—B. 

Ckit prodwtr. W. B. Hughea, Philadelphia, Pa. U.S. 
Pat. 829,861, Aug. 28, 1906. 

Iv a gaa producer, a revolving body is combined with a 
revolving bate, independent of the body, aijd a stationary 
aah reoMvet, into whioh the base extends, leaving an 
annular apace between the latter and the reoeiver lor the 
diaoharge of tte aehea. Adjuetable setaMra are arranged 
In tte annular space for regulating the diaoharge.—B. L. 

Oat 7 Anporotita for generating -M. D. Shaw and 

W. P. Khody, Wapakoneta, Ohio. U.S. Pat. 880,018, 
Sept. 14, 16(M. 

" Cknrnn oil ” to forced from a store tank into a reservoir 
by a pump operated by compreaaed air. It ia then ioroed 
by compressed air from the reservoir into flues set in a 
furnace, and a regulated ^woportiou of oompresaed air to 
mixed with the oil as it enters the fines. Compressed air 
from an external aouroe of supply ia stored in a reservoir, 
from whioh it to diatributed by a pipe having hranohes. 
controlled by valves, and leading to tte oil pump, the 
oil reservoir, and the oil pipe to the. fluea. The gae 
generated in the fine, to passed {hrou|**oooler, a s^bbw, 
and a purifier on ite way to tte hguSl'^ito main.—W. H. 0. 

Oat generator. W. H. Cone, Biilfai, Ontario. Aaato^r 
to the Cone Gas Machine Co., Detroit, Mich. U.S. rat. 
830.883, Sept. II, 1906. 

Ton claim ia for a gaa generator, having a eonicai bottom 
to the •• fire-pot and a oonioal ahaidng jgraW^jmr- 
imposcd on the bottom, wid provided with a ttaktng 


expeoled to carry wbott in tun, imd tte heatiiu iMjr ba 
tt an'atmtortwe «**»»•«« 


imposed on the bottom, wid provided wttt a ttatdng 
haMe. At tte apex oi the conical bottom-ttera u a 
proieoting ovUndtfoal air-paaaage, or pipe, wUtt ii 
wolongid 4ownwu^. Mid ooiumuniu»t«i wiMi M mwwi w 
^mb« into srhioh air and etoam can be iatooda^. 
The Air-pMUffe h*a • vidve et ^ topi whioh M «MMim 
46 w rod down Mie Is 

lowered, by aether ^ 


lowered by another itod, axtou^angr hmSewitt^ bg»gc 
the oaaing at ' tte geoetttor. At ibon4 the leim of <«m 
.top.of A 7'Jtre.ppt*' .U«iu>tter:aNMtAtrsd(.’Ok>»toi|a 
—r . -.—jtoto tto.iiww. 


top of the v JIre. 
ohomW, AMtaS 
..Otar. 



•'.A'. t ‘-fj;. .'’2 5’ ^ 


l»M(l 'Vb'llhk 
bad fa tlM meeadi)^ abatnat Tba. 
” la abaaMfi if % 46m, «4^ a ‘cgnra- 
aautial ojaaiBg, and fa proridad with watanv and 
awraoiW * vidve>oontioUad vapiMB' jdpa. abioh 

iMMfM. dpin thronph tba h^okworlc. of ^ wall of the 
nanaiator to tba annolar obambar lunoundiag tba *' bra- 

?5^W.H.0. , 

Qfu'pnmidtr. 0. Campion and M. Wyant, Anderaon, 
Ind. tr.8. Pat 880,968, 8ept. 11, 1906. 

Tm ptodnoar hat a oylindrioal upper portion, a oonioal 
intaOmadlata portion, and a oylindrioal lowar p^lon, and 
ia (upportad on “ aro-form '* piora over a oontral “ water- 
both? It la provided with four ribbed, angular, inolined 
gratae anpportad on pillara projecting upwards 
me " water-boah ’’ and on ledgea formed on the interior 
pf the lower oylindrioal waif of the producer. Four 
charging hoppera are arranged on the top of thep^uoer, 
aaoh one b«ng plaoed immediately over one of the four 
g»tet.-W. H. d 

Coal gai' Proceaa o/ (reotitig- for txtraeiing tar, 

voter, and ammonia. W. Feld, HSnningen on Bhine, 
Qatmany. C.S. Pat 880,983, Sept 11, 1906. 

8 m Ft. Pat 860,628 of 1906; thia J., 1906,629—T. F. B. 


Bremen, Germany. U.S. Pat 830,248, l&pt. 4, 1906. 
Bra Bug. Pat 4894 of 1904 ; tbU J., 1904, 488.-1. F. B. 

moment ; [Fleetrie] Itvandeeeent lamp -, and method 

of making the tame. J. M. Canella, Paria. U.S. Pat 
829,668, Aug. 28, 1906. 

A viLAatBHT for iuoandeaoenoe lampa haviirg a oore 
oompoaad of the oxide of a rare earth, a continuaaa 
oonarKting coating of metal, and an outer coating of 
ordde, ia made by incinerating a combustible thread 
impregnated with a rare earth compound, rendering it 
conducting by the appKoation bf a metallio deporit, 
heating it by pasdng an electric current through, and 
exposing the heated thread to reducing gases and to 
vapours of compounds of the ruthenium group. The 
fllaOMttt is then subjected to the action of a thorium 
compound of aceMaoetone, tq form an outer coating of 
thorititn oxide.—B. h. 

Fansoa Pamhts. 

mu ; Artifioial -, and mstikoif of making the tame. 

J. W. Iieadbeater. Fr. Pat. S64,806, March 16, 1906. 
IPn briquettes B» prepared with the aid of an enriching 


Adcsd Uma (10 per cent.). The bulk of the sawdust 


4s atKadr wi^ the substance fornung the baria of the fuel; 
-■Bri/.vdash-tbB^whola is to be made .into briquettes, a 


ovoid Bib wednaBma ■■at- 

the process of combusBbn^. . bttMpwibM 

other 'body susceptibi^ .Of. PMtIbt' qr wuMto. :iSiime 
ftBunailon fttto gas ot^fbe mo|iMMt'.Mf. 
combustible in a closed vessel'll 
ingredients in the coarse 6t 4x> 

0ue or site, and proeett of making 'ike itfPis. 

Fr. Pat. 866.286, April l4,;j«06.,, 

Oat reiorte of refraetory thy, X. .JhbmAw^' 

366.162, April U, 1906. Under Inl ig,: 

A BBTOBT tar the manufacture, of UhattllMdtaifAMdubMi 
its extreme ends made as separate qiieBsi.' 
central part of the retort wfaion is >bmU egpmbt’-ie^ifhs 
heat can be re{daoed separately, without rnpfaaring: the 
end parts. These ends, which cury *'hr TjVruilMntmt, 
may have a reotingulsr or polygonal «etiiji|ln WbWetttbra 

BSUa Awmsl Iwa Abm -.A .SL- A——...,.. _. s. 4 . 4 .^ 


croftv-Motion of the central part of 

of the retort is thus reUeved at the d{<|lw ‘•gffmrt 

at the ends—E. L. 

Oae from rockt and other earbonaltd mineraiot .fboists 
for the extraction of lighting and h»atCho'uti^:--'A .i af Er l' 
A. Srigle. I>. Pat. 361,646, 

PowDBBSD earbonates of lime or itwgmiia'jf^'‘a£|ud 
with powdered coal, or these ingMiplimiy^ s yTLl STm '- 
pressed into balls udth the addratm tn ad 
and maintained at a snitable temperature 
retorts, or in producers constructed 'ttie paWgifr.'ln 
such a way that in proportion m •‘Ttirlnm''l>t8gilltl'' tb 

liberated, it can take up a fresh equifOtetfl Of AMMU. 
or in certain cases that arise, a.fresh eqjdrahdtt^d'ltiwiiiS, 
under the acrion of hydrocarbcm vappras BT 
or powder of incandescent carbon, iritb «. Mmwiu 
intervention of steam, in order to, 
gas.—W. . H. 

Water-gae; Mannfaetun of -. t,J.'%siUMtti'Md 

J. M. Muller. Fr. Pat. 864,661, tomA 
Tsb improvements in the nuutufbbtiM 

■ wo*n?g oi>" 'Id ip^pr-iiallp' 

that the current or .blast traverses a dttt#ir 

at least equal to two, and the gSfi^tibtf'MPira.SSoiS^ 

producers arranged in series i tpa ptodBcaii^'WiyiS 

such a way that the gasidcarioa 'ooeb'on 

height above the bottom of tbe ptbawm 

a height at whioh the gas is also oft} 1im-SaSS 

is supplied with a circular gas ealbetd#i 

is the msAouty of the pM&eer; m osMis tt, iri-SlM. 

case the gee eolleotot can be adv«dil(gwa«MTo(itM^ 

water- ^w^i^eots of^^faeee 

of carbon ^oidde m tl^ gsa, ati«to r^yS STlSiBifflE ' 
of ■cllnte on, the bars.— W. C-.H.: ,, ' 




^.' te ai sed 'ampwBlw*. 


Air ond pas; Froduetion of a mixtnre'^-kj. 

purposes- .ftoc. pw ‘AgfiMte niiin'’<'l*|i 
. K-.Pat. 864,840, 911^1 

,,:,.Ap^’4, i»P3. .'1^’ 











lat't, GnMutMon «/ a ftMnhx' for poor —— a 

oMNwyonMVtor. UOS. 

?Kil ttif'hiit at »ti«ia$ or lMt«r i« 

0(0 i>v doMite It'l]^, ond burning the Iu«l 

ritb 'orttBt™ dreogfat. nuTpiMV joMii prodnood serre 
.t 4 !Im uune time lw bhstln|; (he boiler, end supplying 
lotive potrer to e get motor.—B. V. 

lomlmaHliUt t Gaa^ying aod tuptrheating liquid -. 

G. Srimiohedora. 7r. Pet. Se4,8ei, April 4, 1906. 
gOUtD oombuitlbtee ere gesified end superheeted in en 
pperetos ooneieting of two ooncentrio tubes, the speoe 
etween them being divided into en upper end a lower 
hember. The liqmd enters the lower annular chamber, 
nd peases through orihces into the inner tube, which, 
a Ms lower part, is fllled with a granular filtering material 
ueh as send, to retain residues of carbonisation. The 
iquld is then gasified, and passed through perforations 
a the upper half of the inner tube Into the upper annular 
pace, whmh is open at the end. The jacket spaces being 
iled with liquid and gas respectively, the heating of the 
inlk of liquid and the superheating of the vapours takes 
lace more uniformly than by applying the neat direct 
0 a single tube.—B. L. 

kn producer. E. Lorin. Fr. Pat. 364,893, April 4, 1606. 

M a generator for the production of heating or illuminating 
M, Idle blast-pipes supplying the necessary air are 
DOvkble, so that they may penetrate the incandescent 
nass to varying depths, according to the quality of fuel 
lurned. They are surrounded by water piiies, which 
ool and protect the air blowers from the fire. The 
team generated can be blown into the generator together 
rlth the air. A movable dust chaml^ is provided in 
he enlt opening of the generator, and the gases produced 
rp oottveyed through a tar separator, washer, and purifier. 

—B, L. 

ifas producers for poor gaaet. 3. L. M. Fomas. Fr. Fat. 

364,870, April S, 1606. 

CBS poor gas formed is collected in an annular chamber 
irOund the bale of the producer. This chamber is 
irovided with a water-jacket, in which the steam required 
or (he gw producer is generated, and which incidentally 
aidk toe lowet part of the producer. The grate is pro- 
eotod by a layer of ashes.—K. L. 

Jos; Process for the produdion of -. Deutsche 

Bauke-Oas. Ges. m.b.H. Fr. Pat. 366,334, April 17,1606. 
lootntDino to this process for the production of power 
pia, moducer is worked at a comparatively low tempera- 
iuna ud toe fire tone is maintained too shallow to yield 
t good water- or producer-gas, or mixture of the two, 
int the quality of the gas is raised to a suitable vidue by 
fiowtog mto toe reducing zone oarburetted bodies, eitoer 
ks pdsraw, or as vapour or gas, suitably mixed with air 
X steam- In oases where bituminous coals are used, 
dlliti^iiots df distillation, tar, dec., drawn from the Upper 
part toe producer, arc re-introduced into the fire zone, 
whlth is kept shallow to ensure regular working of the gas- 
mducjna proeess, after previous admixture with air or 

9imMM Qat Producer. Deutsche Bauke-Gas. Ges. m.b.H. 

Wt. Pat. 366,364, April 18, 1906. 

Tn'm pdttosir oonsista of an outer casing from near toe 
tqn .ol whito toe gw ie draira off to the engine, 'nothin 
thu oaitog is another which extends downwards nearly 
w far le toe grate bwe; fuel it fed into the top of thu 
'mum ewhig ,' s^ toete zmdeivoes a process of di&^tion, 
toe produm wUeh’ ike ><&«wn off near the top and 
wnM ^uwn fay e pipe, wovided, ^to wninjeotor. oapable 
shm'df inlviHnrinff'siiflarrtf’frr'a wilvtiiifr of eteaai' aao air. 


j iim Binusn.'«iw.as;.wsa««ns m t sw e i w w'wswfraws-sw.yipsuwsw wif. - 

'teduotag zone of'toe producer, imm wm o M ( ' ''W.:«pbf., 
. buitible toiongh the weli of toe ease. (Bee aho 'n. Fid. 
S6SkM8. Sbb.le, 1908; tois J., lOM, to 'M- 

Ckme or mpourt; AppaMue for toe dKmiMitm 
vnpuritiee from —, R. Stoeibe. Vi. Fat, 'SOMMS, 
Apiit 7, leoe. '(Jr, 

Taa invention conaiste essentieliy in the introduetom Ol 
a rotary fan or blower into (he main or floe throi^ vndto 
the gases or vapours pew from the generators to toe plaqe 
of nse. The rotation is effected either by the pwaage of 
the gw itself, or by external mechanism, and the centri¬ 
fugal force throws the impurities either through a per-' 
forated owing, or directly on to the walls of the Chamber 
in which the fen works, from which they are removed. 

—W. H. G. 

Oae calorimder. H. L. Doherty. Ft. Pat. 366,814, 
April IS, 1606. 

SzE Eng. Fat. 8866 of 1606 ; this J., 1606, 633.—T. F. B. 

Ineandeeeence mantlet ; Manufacture of -. R, h, 

COssard. Ft. Pat. 364,764, March 30, 1906. 

A MIXTURE of thorium nitrate, 1000 grms.; cerium 
nitrate, 10 grms.; and beryllium nitrate, 8‘6 gnus., 
is plao^ in anask and treated with ammonia gas obtained 
from “ the aqueous solution of ammonia iiquM^jdag 
at —40° under atmospheric pressure.” The product is then 
“ hydrated,” and, after washing, the " solution " of oxide 
is used for impregnating a fabnc woven from cotton and 
natural silk. This is dried rapidly at 60°—60° C„ and then 
burned off.—H. B. 

Ineandeeeence mantle for automatic ignition. Fischel 
and Pick, and G. Imiela. Fr. Pat. 364,839, April 2, 
1606. 'Under Int. Conv., Aug. 2, 1905. * 

An igniting body, oonsiatii^ of alumina and platinum 
black, is applied to the interior of the mantle at not more 
than 3 cm. above the mouth of the burner, and is connected 
to several igniting strips or lines formed from ammonium 
chloroplatinate or the like.—H. B. 

Ineandeeeence mantlee for gas hurnere. J. E. T. Woods 
and M. von Schmidt. Fr. Pat. 366,341, April 17, 1806. 
Under Int. Conv., April 17, 1906. 

See Eng. Pat. 8162 of 1805; this J., 1900, 213.—T. F. B. 

Ineandeeeence lamps; Procest of increasing the eleetrie 
resistance of certain metals, eapeeially those used for 

gloui-bodies of -. H. Kuzel. Fr. Pat. 364,013, 

Mardi 27, 1.908. Under" Int. Conv., July 26, 1906. 

The metidiio glow-body, consisting of chromium, man¬ 
ganese, molybdenum, uranium, tungsten, vanadium, 
tantalum, niobium, titanium, thorium, zirconium, pdati- 
num, osmium, or iridium, whether in the colloidii or 
orystalline (wire-drawn) state, is heated to whiteness in an 
inoifferent atmosphere whilst in contact with' snuto 
quantities of boron, silicon, or carbon, or compounds 
capable of liberating these elements. The metal absorbs 
a oortain amount of the boron, silicon, or carbon, whMeby 
its resistance is increased. The b^n, &a., may be 
apifiied in the gaseous form (w boron hydnde, too.-), 
mined with an inert gw, or w a liquid, to wltieh tois 
inoandescent metal is immersed_H. B. 

Olour-bodiet for eleetrie lighting; Maamfaoture of . 
Siemens nndHaiike A.-0. .1^ AfcStA, 

MKIfi. UnMr Int, Gimv., April 8,180S. . , , ' ' ; ' 

A wiSB,.o(Hfiled or wira^dratin m 
toeiMZEfaoetowdtda into a toemioi 

etetodoto. resistanoo, by causing toe trire to 4_ ,_ 

Etopee* eapal^ of ftomtog otonioM ooBtpodndii ntok li 
.Ito^'etoaimh'« tote of. .iantohito to top' ' 
toto’to Vi'toimliift’ 

toAltoi^toMAlle .or/. 



'‘ImW ‘ iiMitii- fUmmi'i' 
iif Bnitu^ Oa^fiKUaht. A.<0. 

’Txm bMMiiDtng of the ffluMeot in • BMrtaDlil'ilainMt lamp 
aeeaw ^ne to the bitting of the filsment <»» to, im 
euppof^ etm to Hu depotitira at anqh poiata of the 
mdallle partiolM liberated by me diiintegrating action 
of the omnni To obviate thia defect, the patenteca 
proihia tae lamp intemalljr beforehand with aorfacca 
oarq^ a al^t metallia depoeit, which oSera numeroua 
polab on wfaiw the pulveriara metal may coBect, Inatead 
of npoh the hlainent. To pcovide ouch aorfacca, for 
example, the bulb, before it ia aealed, ia filled with hydrogen 
at a pteaanre of a few millimetrea, and the electric current 
iapawndthiot^ the filament. In a few minutea, diaintegra- 
tion of the ttlament aubatance occura, and a depoeit 
ia formed on the variooB aaifaoea inaide the lamp. If 
the Bupporta for the filament are white, the formation of 
the deposit ia indicated by the appearance of a greyish 
ooloor. The hydrogen ia then removed from me bulb. 


m.—DEffTRUOnVE SISTn.LATIOR, 
TAR PRODUCTS, PETROLEUV, 

AND MINBRAL WAXES. 

(ConTtaued from page 879.) 

Btratru; Determination of carbon hitvlphide and total 
niiphur in -. E. 8. Johnson. XXlfl., page 985. 

Otfs need for 'gas-making purposes; Composition and 
uaiuation of —. B. Boaa and J. P. Leather. 11.,page 
916. 

TJsrran Swtiis PatiNT. 

Ifood, peat and the like ; Process for charring —— 
C. J. B. Mailer, Sundyberg, Sweden. U.S. Pat. 830,352, 
Sapt 4, 1906. 

SlI Er. Pat. 361,209 of 1906; this J., 1905, 839.—T. E. B. 

Fnixau Patxkts. 

Ammonium nitrate ; Manufacture of -[/rom distillation 

gases]. W. Eeld. Er. Pat. 365,409, AptU 19, 1906. 
Vn., page 928. 

Pemeuanides; Process for obtaining — from gases 
of dstiUeaion. W. Eeld. Er. Pat. 365,410, April 19, 
1906. VII., page 928. 

Mineral oils;; Process and apparatus for refining -. 

The Alcohol Syndioate, Ltd. Eirat Addition, dated 
Nov. 80, 1905, to Er. Pat. 825,636, Oet. 27, 1902. 

Sm Eng. Pat. 28,243 of 1904; thia J., 1905,1294.—T. F. B. 

DistfMhu apparatus [for petnieum, (he.}; Dai^tkesael- 
Ond OaSometerfabr. vorm. A. Wileke and Co. Er. 
Eat. 368,993, March 9,19061 Under Int. Oonv., July 29, 
1M>S, 

A '0!i^'|i t^umeotad eHiUi a oohimn and a condenter by 
two hlfwi, eiOh* of which b fitted wfth » tap, tO Miable 
the VMfion* liberated in me still to be diii'wed at will 
ia«tW'«hh>ttmhr the oendthem, Meormtt 
Aw ‘faeoWiad ''by onbotHMee^of'low m hip" vm 


In 
th« 
air to 
the 


ttwiaoe.—U. 8- 


DistIBing hjfdroearbonaceaus suistaiues; • 

a^ratus for -. .Atairioim EdUsthni tW' 'Wk'ltm'.' 

366.168. Awrina MMS. 


886,188, April'12, im T' 

8m U.S. Pat. 821,823 of 1906 i tfitoJ,l90B,|»t:fT;|!(4i''^ 

Lubricating oil which smile no odonr or ecea has an ofrewAilL 
odour on burning. A. Haenfiein and. Xu XotiwiAl,'; 
Er. Pat. 366,338, April 17, 1906. Xtt, piga ' 

n^-ooLouRixa uAmni 4ii> > 

dtrstufu. 

(Continued from page ShO.) ' 

Nitrophenclsulphonic adds; Contribution tc Ae'lhOA* 

ledge of -. B. Onehm and O. Kneoht. J. ng»te 

Chem., 1906, 7^ 92-111. 

o-Nitroanisol-p-sulphonic acid ia obtained ooaiitttaliwdT 
br mixing moieeSar proportiona TTaitm^r^.. 
onlorosulphonic acid at the ordinaiy tomporatolo,. 
new aoid diaaolvea in anfaydrona ethyl acetate, ,aad vAs 
readily in water, crystallising from the latter inlMtl^’ 
transparent plates. By treatment with phoariAmw, 

pentMhloride, o-nltroaniaolaulphonoBlaridt, m. nh .eS^ 0,, 

)a prepared, and this aubstanoe yirida a stdobimainlAi 
m. pt. ue-s” a, which la idenilori with 
obt^ed by Franklin (see Amer. Chotn; J.,, tW6, W, 4«|l'' 
by the nitration of anlsol-p-sulthonio acid. Me antinc^* 
noup ia the above aeld must, tnerefors, be in the s-poritim 
By redaction of the nitroaulphonio aoid with gA "add 
l^drocfalorio acid, c-aaitidine-p.sulpbottlo arid is oMainad. 
This eaeilv soluble aubatance when dlaxotiied aad'OtHm: 
bin^ with d-naphtfaol in alkaline'aolutioB neddhmi^v 
bluish-red dyestuff. By oomplete twiao&i wm mt 
ud faydroohlorio aoid the saiphc^ehloride ie OOnvAtad 
into p - methoxy - m • aminothiopbenolhvdtomnmmt 

S (0CH,).C,S;.SHCC)CH,:I«l,(|kK*.lS4tS “ 
eea in odourless white needles, m.pt 280 *_jSIfC 

This hydroohloride ia an unstable substance wthidbltaA 
great tendency to go over by oxidation into thhilAdmi^ 
ohioride of the corresponding disulphide-, Xhe 
aubatance, however, ia raatUfy diatotis4d, ahd nMW' 
a yellow diazoaiutu solution, which odAMtA^lW’' ‘ 
^-naphthri in alkaline solution to forin a 
dyestuff. ‘'7^' 

The authors attempted to prepare aalpb»M4««»f ’ 

by condensing ^methoxy-m-aodn ^yb plMlMgt™^ 
chloride with aimetnyl-p.plumylena£aihiiAmoim^^M) 
Mid. A very impurg reaction prodoA wA'ohSffi'; 
from wbieb a honK^eous.anbotance ebuld not heim^T ' 
The blue oo^ry powder finally far *(318’; ’ 

purification of the crude mass appeared tb he ihhommii#' 
between a thlarine and a anlnhlde dveatirW Tt ' 


between a thlarine and a Balpbidedyeaiuff. If mwa 
a great affinity few tannin-mordanted 'cotton, on W 
it to stated to produce bright s^Uoe Aiaom df j 
faatnm to wtslung. On the otiwr hi^it dooanotl 
** **1^ “ untreated oottoh'.; 
tiM MratioD of Rodilufa RUlphtde, hiiiy 
fast blue shades are obtained afior orida&tm &^UM 


SrasBfn mid Basmatospliu. J. 
^[.Ibiiatgh. 'Cbmu.,,,!^ 

Yn 'mlitoe^wLA' _ 


, v, .V., • 

Md ■'J., MiriAf"*:'; 

■.«Ti 















i#|h •««« •^(tilih), «%WI ; jM fc i K jpa^riaB. 4 mV • 
ciMMa«i»tyl«om{wai^QiPli(ll!{|)Q^ 
m uifm pM «ttii th»««t)«tww<jg i^fa dk»iteawJMWl»» 
f^. It «rMt«UiM« trom iloohd in 

wUw^itMWaimcKi^l^ tW—'ivz^C. t1i« tnaifortnation 
pfoO^^otitijnMl by ttnithw trtMsMtlijdhaBnintdzyimie 
oold (ttinhurie held it denriWl. It coi^Uma » 
UllUy #etd hydi^xTl (trdtop, does not renot nith hydroxyi- 
uiinc u>d_;^n}dn;al«’iDP, *nd yielda a methyl ether 
netUiu ^ 9^—10!° C which can be readily byorolyaed 
with &ali. The compounde obtained by nitrating the 
traiMfonnatioti produrta of trimetbylbraailone and tetca- 
awtbyihamatoxylone are deaoribed.—D. B. 


SapBkarin, a new glucotide, coloured blue with iodine. 
0. Barger. XX., page 951 

EsQuaB Patents. 

Jniifo ; JUam^atture of - from piewigiycine or ite 

derimtivet. A. G. Bloxami liondon. mm F. Becker, 
^edenau, Germany, Eng, Pat. 19,353, Bept. 26, 1905. 
It ia found that the formation of prodnota, eaaily converted 
into'indigo, by the action of SMium amide and sodium 
r^acide on phenylgiyoine or its derivatives, is primarily 
due to the presence of disodium cyanamide. The present 
pKweaa oonsiata, therefore, in introducing equal weights 
of <&odium cyanamide and phenylgiyoine into a crucible 
heated to 800“—400° C., treating the mass, when cool, 
wMl water, and blowing air through the atdution. The 
yield of indigo is stated to be nearly quantitative.—T.F.B. 

/ndofdeaof [for aufpAt'de dyeetufh ]; Mmuhwtur* of on 
C. 0.'Abel, London. From Aet.-Ooa. f. Anilin- 


C. 0. Abel, London. From Aot.-Oea. f. Aniiin- 
fabr., Berlin. -Eng. Pat, 27,000. Dea 27, 1905. 
ihe pro^tton rf tWlndophenol, NH,.C,Hj.N: 0 ,H 4 tO, 
hy . t^ foint duda^dn of paraphen^enediamine and 
it ia clfiqied. that good ^elds are obtained by 


■..' w ii i il lfng diEHtiiliJatetnilad-tQ, 


dkihg certain inabldble metal peroxides, e.g., lead peroxii 


{Aawhate, which fabiiitates the oxidiaing action of the 
peroxide. For example, 11 parts , of paraphenyl'ene- 
wamine and 10 parts of phenol aril'dissolved in 1600— 
9060 pwte of water, 'and the aolntion ia Unated, with 
aMtanon, with a paste containing 48 parts of lead pnoxide, 
W pawts of disodium ‘hydrogen phosphate, and 86 parts 
of sodium bicarbonate; the last-named substance is for 
the purpose of rendering the mixture faintty alkalina 
TTmi prempltate is tiltered oS, and the Indophenol extracted 
.'it by aloohid or hot watm; the resuitirm solution 
miy *1b« joaed direotty in the manufacture of snlphide 
dyettaia.— k. S. 

Odtmut idkte \from aeo dyetlufft ]; Manufttetwre of -. 

'O. Immy. From Minster, Lucitta, und Brlining. Eng. 
Sob. 27,269, Dec. SO. 1905. XlUd., page 939. 

.gige dyaafelfa; Mamfaeture of yellow —. 0. Imrsy, 

, ..tjLQUna- Fkpm Farbw. vorm. Meister, Lucius, und 
.Bbiadag, Eoeohst a/Main, G«many. Eng. Fat. 9822, 
ieb. 2, 1906. 

■ElBiWW dyeetufla, rtated to be very fast to light, are 
..nfW n oad' iy combining diaxotised m-xyUdine-o-aalphonio 
wM l-sal{d>oaryl-8- 

]p^yl- 5 <MMoloDaa or with l-aulphoaryl-S-pyraxofone- 
>-oagbo»lio aicidt. The same compounds ate obt^ned 
Iw sripMSHttlQi tim reactioa products of diantised 
W.gyttWRWSMSo^ihonio' aoid with l-aiyl-3-inethyl-5- 
pyraaolMNS or l‘aryl.6-HFra*oloae-8-oarboxylie acids. 
,,y(;v ^ L, 

iafte* 

.i .eaods.fWerifmn. jHwfliftWto ytw. jK«Mst»’iim«iut.uad 

JtlSU Wg *vOQ« ViMWf *■». vjDB^^ Ju^'' SvVQs 


k mst .this -s., 189S, f 

hfapAthafaiie dernalitttS\Mombl»t*em-«t-bt*».^i^k>^^ 
tnalUrt: {Ate dgOetutdi from — 3. -Y. 

London. From BadHs^ Anflia usd SodO 'lMrticv 
Lndwigshafen on Bfaine, Gormany. Eng. Pat. 7267, 
March 26, 1906. c 'J 

Axo dyestuffs giying red to violet shsdes, jhft to iiiiyi, 
an obtained by combining monoslkyl-ethiSrs et Lt-dl- 
hydroxynaphtfaidene with s^phonated diaso- and teh^o. 
compounds of the benkene and naphtfaalane series. For 
instance, the diaro solution from 17-3 parts of metaniUc 
acid is run into a aolntion containing I7A parts of the 
sodium salt of the monomethyl-ether of l.i-fUhydroiy- 
naphthalene, together with sufiioient sodium ebrbonate 
to render the solution alkaline, the mixture being stitred, 
and cooled to (f C. The dyestuff is recovered by salting, 
out. IV dyes wool very level bluish-red shedes.—A. 4 

Naphthalene derivalivet; Manufaeture of -. J. Y. 

Johnson, London. FVom Btdisohe Anilin und Soda 
Fabr., Ludwigshafen, Germany. Eng. Pat 7!ffi7A, 
Much 26, im. 

Mokoalktlbtbbks of l.a-dlhydroxynsnhthalens are 
prepared by heating l.t-dihydroxynaimthidene with 
alcohol and a mineral acid.—^BL L. 

TMoindoxfdearioxylic acid: Manufaeture of a sulphur. 

containing red colouring matter from --, and from 

Tkioindc^. Katie und Co., Biebrioh on Rhine, 
Germany. Eng. Pat 14,057, June 19, 1908. Under 
Int Conv., Dec. 22, 1905. 

TmoiNooxrbOAiiBOxyiJO acid or thioindoxyl are con¬ 
verted into the corresponding red dyestuff, ‘which contains 
sulphur, by heati^ with sulphur, sulphuretted hydrogen 
being evolved.—H. L. 

United Statee Patent. 

Ortho-oxynumoaeo dye [Ato dyestuff], and process of 

making same -. K. Sehirmaoher, F. Schmidt 

0. Pretiell, and W. Sofaumaoher, Assignors to Fsrblr. 
vorm. Molster, Lnclus, und Briining, Hoeohst on the 
Maine,^ Germany. U.8. Pat 827i46l, July 81, 1906. 
The process is claimed for preparing o-oxymonoaxo 
dyestuffs from ohromotroi^o.aqid aM diaxotised o-amino- 
oxybenxene derivatives oontaintng no sulpho-gropp, 
wmoh consists in oausbig these bodies tq act upon eaph 
other in presence of hydroxides of elemejuts fomung " we 
five middle members of the seoimd group of the periddio 
system.” The bluish-rad dyestuff Sfmmmd by the com¬ 
bination above referred to is claimed a# a new u^oot 
(see this J.. 1006, 471).—H. L. , 

Fbxnob Patents. 

Phenylnaphthimidatiie: Process of making Imitwdiydlat^- 

atsd derivatives 0 / -. Aot.-Ges. t AnilinfaM. ' Fr. 

Fat 361,543, June 8, 1905. 

See Eng. Pat 11,769 of 1905; thia J., 1908,215.--£»- 8, 


Dysstuffs f Process for making new monoazo —^,: iiMb- 
Oea. t. Anilinfahr. Fr. Pat 805,040, Apiafi, . 

AvorosoLraoKio acida of ths bsaxsne or niadithaika* 
smiM'an dtsjxotbMd.'fiiS.jimmliiaed with 
ItiLpAemAeaediamine', 'libj» Pspultiim ^IWftufEi 

' fasii^^ -to 57 ^?%* 








hm'tigiilU^S^wUh witMt Se^Stoa 

W ^4^ '*0 '« O^^OD/^ IB ilcUoi. of Ijfidihydroxjr- 
auii^WtiU), SB kiln*, erf okoftii lodA aolatiOQ, S0° *bd 
,kSi^ of ; . tha formation of the d^tuS 

oUnisabMi immadii^y; niter two honni tha prodnot i> 
dimtadt nod 1^ dyaatoff praoipitntad by aoatio aoid or a 
niaartl aoid. It dvea wool in viitiat ahadaa, transfonned 
on attar-olffioiaiag into vary faat greaniah'blaok shadee. 
^ia oombiution of similar diatomum oomnonnds with 
a-aaphthol, ^naphthoU l.S-dihydroxynaphtnalene, 1.6- 


naph^oifUlimonio aoid, and 1.6-aminonaphthot is also 
daaciibad. (Bee also this J., 1905, 1168.)-T. B. B< . 

Indigo ',' Pnetn lor makitig —A. Eahtjen, Pr. Pat. 
3BB.10B, Feb. 17, 1906. "Undar Int. Conv., Marob 6, 
1906. 

Iiwioo ean be formed quantitatively from n-isatinanilide 
by tiaatmsnt with hydso^ sulphide, in nentral or alkaline 
suspension, at temperatures between 26° and 70° C. 
At Wot temperatures indigo is not formed directly, but 
the product (probably a-thkrieatin) can be readily oon- 
vertra into indigo. Hydrogen sulphide may, for example, 
be passed into a solution of 10 parts of a-isatinanilide in 
30-^ parte of alcohol, at the ordinary temperature, until 
the solution is decolorised; after dilution, the inthgo is 
pceoi(4tatad by means of air or other oxidising agent, 
alone or in presence of alkali, or by addition m alkalis 


a-lsatinanilide. at a temperature of 6(r C. The auiphur 
can be removed from the indigo by any suitable method. 

—T. F. B. 

l.8-Arpfc»m»»o)iophthofsldphon«! octis ; Production of -, 

and of azo dueatuffi dsrtvsd thtnfrom. Farbenfabr. vorm. 
F. Bay« und Oo. Fr. Pat. 364,001, Uarob 9, 1906. 
Uad« Int Conv., April 26,1903. 


of watw, and of aso dyestuffs by combining these sub- 
staooes'wtth diato eompounda Arylation may be earned 
out ititii or without the addition of a condensing agent 
dr of a salt of the aromatio amine. Example: 841 parts 
(rf' l.B-aminohaphthol-S-B-disuliAiDnic acid, 200 parts of 
i^pe; and lOOO ports of wat« hsatsd to 14(y C. for 
48 bbnts. The mass is &en mads alkaline, and the excess 
of Nufline driven off with stoani. After neutralising, 
l,8.'^eaylaminonaph^(ti-8.ff.di8alph<»iio add is precid- 
tatad with salt in tile form of white needles. The shades 
of a nurabn' of the combinations made with the above and 
other l.g-atytaminonaphtholsuiphonio adds by the process 
oWint;! are shown in the foUqmng tabla:— 

V: ' 'Shads'Piodneed 

Dyestuff. on wod. 


a» 1 

'J 


3.S-dlsulphonic add 


It-'.-;;. V ViT' 


'\ Vtotflt blMk. 

iVkHet 

^BlMk 

rnUMlr 

isu»‘b!Mk 


_ ':4 

.pail Bsst^ 'tww ;dy <ed Mi t is 

yefiow wysMlne powdtr, InsoiuUM in 
alktdis. wUsh dyus oddon from an liMadl 
vat in oraw broumabadts, tt^nfag doisi^ 
waddng.—H..Ia ;; ■/:' 

AitiAfocsne ssrhs J ^^<i»elion of dditil^^ 

Farbenfabr. vorm. F. Bayer uim Co. int 
March IS, 1906. Under lot CdBV,,4ld»e W'IMf 
DYasTOvrs of the anthracene series which dy« dottea 
from an alkaline bydrosnlphlte tat, are pnoasad ^ 
beating a.aminosnthraquinonea witit alkali ph ant^ t aa oi 
wiUi mixtures of oaustio aOcaiis aad plMnlfc ptpk Ik 
out the ad<Btion of oxidising a^nlA the Jpadd^wti 
obtsinsd from a-aminoantiuruumons yielda; W n'aiiMBi 
blue shades; that from 1.4^mjatahB<M<tdliMaia, pMn 
shades; and those obtained hrom lA- and I.6-diaMtin>. 
antbraquinono rsspeotively, yield Uuistk'gnen ehadsai' 

Aso dueiiufft; Produttion of ntto —. fqrbai^Mkia 
vorm. F. Bayer nnd Go. Ft. Pat 
1906. Under Int Conv., Oflt. 28, 

Kaw aso dyestuffs are prepared by oomUnii^ j il ia < ia W (i W 
compound of the di'a-aroiaomanyl etiiaa id aiilMit 
NHt.C,H 4 . 0 .CH,.CH,. 0 .C,H 4 J^, with two taalaa^ 
of dther 2Jtantinoniqhthar,7-in«na^,«r.l,7-4ittaMMh 
aoid, or substitution ptMucts tiwsao^ at witl Q0amHioala 
of these substances and aaotbor n^ae)iia:af laa i i i aii a it l ii i 
suitable compound. The produota obMapd am SpM 
to possess exeellant affinity for upmMUitaff adU^'tlM 
ducing bright red shades fast to mob.^ A tiriila 
whioh twanty-one auoh oombioatihna^'daaodbsid.'h.Wik 

^ '>■' ' ';*, ■- ' 

AtUhraetiw teriea; ProduO^n aAjitflfaalliaal; 
[Anthracene dueUnff*.] FarMhiMk. 'vdaai, 
und Oo. Fr. Pat ii«,S06, Aprfl 
Conv., Oct 23, 1903. , 

By oondeniing aiixarin et Ita dsriwsiivaa witit oi||fati||iM 
antfaraqainonea, bydro-aaines see obtaiaad, whiah'il^ 
“vata" when treated with alktyhM Ndnflfaig : 
dyeing cotton blue, green, mid brown shadns. .Tj^awtiNdml 
of afixarin, 30 kilos, of l.t-diauinaantlHAiimada 
20 kiloe. of boric acid, and 200 kBuati.idli- Jl jttOP 
ara heated to boiling few 10 to 20 houra, asid 
is poured into water, and purUlad bw wasWatl ^llMKifW 
water and hot pyridine; a blue *' vw ” is thaaMWiMil 
this product, as also from those from 1.2. w 8t3>iwiiw||) 
anthraquinone and purpnrin. Tha pnidwte-tt^ dw^ 
2.3-diaminoantiiraquiBone and pucp>tiffi.«4|MkMa:dti^ 
give hluiah.|pwen valo, them from 
quinone and AUzstin Blue or Alisaiin .Serdaduat'/jpOf 
vats, whilst those from 2.3-.ffia>llif(ioanthf>^wi(>Bl'''y 
sliaa^ hr ff-nitraeliteriu form brown Wafr. famawip 
X, 1902,421 1903,1192; 1904,1828, 

1167.)—T.P. B. '1', f 

ByeWuJfs,- Production of new wgidytiHi^efrtff'' j i 9 I M i a 
-—. Ferbenfabr. vhrm. F. BOfur »Eid '9% 

305,416, AptU 19. 1906. Under Baft: 

..»W6. „ 

6>Kfraho-4-Qia«ao-2-aiii]tannotot« > 
wftii Oadtro-Aohloao-Baminhphenti; 

Owtadapphenot,' pt ita <eti>asyi dsalywl 
add oottUned ttith tfre ai|lpfa«do atids 
anainonaadititnla, 











ill .. 




••<« m«MId Mdft of W* B. im'»*^-'-aiiim*i» «t acf 0., 
> MMt (Wios ilnt I[dtw UMittllli^ With tUato «<di>bnri« 
ioM ha obtitM a " oi indlga Ub» «»b- 

' itMiin' i« ntd to tw {rawti«i% «riaU<i in watoi mwl* 
at|(My aHaiUna< oiBt aodiiUB sarbiHiate or ammonia, 
aid to ]»o<iai» obadoo SO pn.oant. daapor titan ordinary 
i ruHy > of the aame atran^ under equal oonditioni « 
■ dyaSn.—H. I,. 

Dftlu)/ avAoUe for the preparation of laktt; Proceei 

hr mating an [oio] -. Farbwerke vorm. Meiater, 

Mdue, and BriSning. Fr. Pat. 364,807, March 31, 
IMM. Under Int. Conv., May 18, 190S. 

t Sail 3Bag. Pat. 0986 of 1606 j preceding these.—T. F. B. 


V^riEPARlllG, BLEAOHIRO, DYBINQ, 
.PSnmRG, AND unibhing textiles, 
YARNS, AND FIBRBS. 

(Continuetl from page 381.) 

Sodium tvtphide-formaldehyde; fieaertiea «i«ler Aniline 

Bialik bg meant of -. E. Trepka. Rev. Gen. 

Mat.-Col., 1606, 10, 367—288. 

Tbb aothor propoeee to produce coloured reserves under 
Aniline Blaolt by means of basic dyestufls fixed with 
rino salpbide. (See H. Schmidt, Bull. Rouen, 1883, 291.) 
Hie dyestuff is printed together with a soluble line salt 
and sodium sulphide-formaldehyde. On steaming, zinc 
sulphide is formed, and is jwecipitated on the fibre, 
tonther with the dyestuff. The sodium sulphide-form¬ 
aldehyde is prepared as s thin paste by adding 2000 
grins, of 40 wr cent, formaldehyde to a solution of 1000 
nms. of sodium sulphide in 4 litres of water at 40" C. 
After 84 hours this mixture is strained through a cloth, 
and is then ready for use. The following are the recipes 
for tiha reawves whiifii are printed on cloui prepared with 
auBine salt, sodium chloral, and (lotassium ferrocyanide 
in tile usnal way for Aniline Black. 


(see ; fiFtiej. The splnninF edltrtion uhtMrli In Ulffacl 
faita into tiie spinning Teasel. 6 , ttrou^ A'rpeenf 'IMxmi 
0 . and after passing tKMiljjh’lii wou^ «poit • e. 
The preeipitation liquor it t|Iow«il to flow-from iSa ihwt 
reservoir, d, into the open auxiliary tank, «, in uddeh the 
level of liquid is kept coaistfnt by meens td an adji^^ 
overflow pipe, f. It is conveyal by a pipe, g, into ^ 
spinning vessel, 6, from which it flows away into the 
trough, h. The spinning vessel is olos^ at the top and 


Xmc fulsiials ot^. 

BiMiamrse so. .. 
TUagsvlas . 


.mlas . 

ndsns Blur.. 


Metkylatcohol... 

SeJeStets.™ 

.liagussloai acetate 

-N*B. ........ 


Red. 

Pink. 

yellow.j 

400 

too 

400 

100 

100 

100 

18 

10 


18 

_ 


12 

— 


... 


20 


... 


104 

240 

100 

100 

... 

70 

200 

200 

200 

— 

— 

50 

«0 

to 

50 ; 

1000 

1000 

1000 1 



Jhlohsoing B i* made up of 320 parts of dextrin, 600 
{Mats 01 .ataroh, 100 parts of water, 4w parts of potassium 
eolid^ 40^ B, 100 parts of glycerol, and 100 parts of olive 
oil. After printing, the goods are steamed for four to 
ftye ndnittei, chromed, rinsed, and soaped. The colours 
hlA imtod to he as faat to washing, but scarcely so bright 
obtained isllli uino-white and albumin prepara- 
'iwiw i wnt the mixtutei can be much better pimted aa 
cMi nee bom inai^^ mhatanoes.—R, t, 

• •' Ilk'; 1V.; • , , ' ‘ ' , 

f: h. 


loipes open at the bottom, so that the whole apparatus actually 
with represents an upright siphon filled with precipitation 
snide liquor, of whioh one leg Is formed by the spinning vessel, 
and the other by the tube, g. By this arrangement the 

_auxiliary tank, «, is at a lower level than the s{flnning 

vessel, so that the fluid column in b is freed bom the 
Sky pressure it receives in the apparatus where the tank is abovo 
the spinning vessel. In tte figura the level of liquid in e is 

- higher than in the trough, h, to that the precipitation 

liquor flows in the direction mentioned. On other 
Jb® hand, by lowering the overflow pipe, /, sufficiently, the 
_ direction of the flow of liquid may be reversed. By 

— these means, it is claimed, a eteadily uniform “ vacuum,*' 

— adjustable without interruption of the continuity of 
apinning. may be obtained.—H. L. 

uo 

— Sm; Proceet for rimuUaneoutlg ungnmming and dpting 

2TO natural -. J. G. Ixirrain, Txmdon. From 

Gebrueder Sehmid, Basle, Switzerlaad. Eng. Fat. 
60 2886, Jan. 30. 1600. 

OxB hundred kilos, of raw silk hanks are suspended 
bithin a vessel containing a solution of 38 kilos, of soap 
and 5 kilos, oi s rhodamine dyestuff in 880 kilos cf wster, 
600 *'** being in ootitsot with either ^e siflution or 

slum ***“ *'***• feasel. The solution is then heated to 

olive boiling point, the lather produced rising and enveloping 
ir to hanka After from 20 to SO minutes, the dyed hanks 
lours “* removed, and washed in water, w hereby the wftehed 
right sorieio (silU-gura) is completely or partly remqviid bim 
the fibroin. The formallon of lather may ha aoe^imited 
‘d as *>? •>! moat jrossuee into soap aoluiian 

at or near the bottom oi the veaial. aiul waigMiag.nib- 
atai^ may he added to the bath-—A- tl- 

m^ar' hmOi* o/.jmru-w-dher-isBas* or-AliMFjUcifafir 
















it 




milk .im 

«tlH),«uf9 iBMmttdM tkeftaiwiii^ .hotbtia of ilw 
<lkMaMK,.t«<l.Iad»'.i;r tcitv«nt:tii« 

t»Mai.tiw,VMMrii4Jtii«n^«H«tmt%’*rq^ tlM.np}iec 
wa Imcn NriM M rod*, thni {anning'foUlf or tnioau, 
injVMMiite mtaiUl pint orat tha umar rod aad undar 
tM.lomr. A{wirofhori)HnitaKeBdlaM«liaintm tliau|ipar 
pa(tl(m,A{.iiie drying ohambar, and a pair in the lower 
portion, aroidt intcxinitteatljr over aprooket wbeeU mounted 
(mahafts earned by fixed bearings at the ends of each of the 
raoat, and each ehain ie {erovided with proiectione for 
earring along tiirough the drying ohamb« the eeriee of 
rods inewted m the loopa of the material. Two paira of 
yertieal endlaaa ohaina are plaoed at the feed end of the 
maehiae, and one pair at the delivery end, each chpin being 
proyided with projectiona, and arranged to intermittently 
reoiprooate in paira over aprooket wheeU. These chains 
eonvey the reds, when nree from the material, from 
the lower to the upper racea, and vice vend. The cycle 
of intermittent movemeuta of the whole of the emUeas 
ohaina ia oontrotled ,by auitable gearing. The roda are 
thua automatically arranged and inaerted on the under and 
uppa aurfaoea of me mat^al for forming it into loopa, the 
material ia made to traveree the drying chamber, and the 
cods afterwards disengaged from the festoons, and returned 
into position for re-insertion at the feed end of the machine. 

—B. N. 

Beawuda ; Treatment of otHain - for Iht production 

of a thiektninf auiUme for eatico printing and various 
other purpoKt. The Calico Printers’ Asaociation.ihtd., 
Manchesto, and W. Ware, Btalybridge. Eng. Pat. 
22,801, Nov. I, 1906. 

IniSB moss or pther seaweed (70 lb.) is treated with dilute 
hydrochloric acid (1 lb. of 30 per cent, acid) to remove 
the lime, washed, snd boiled with water containing sodium 
carbonate (30 ozs.) or ammonia; the mucUaM it freed 
from the fibrous residue, and bleached, 6 lb. of bleaching 
powder being suSicient; when sufficiently bleached, 
10 lb. of sodium bisulphite, 70° Tw., are adcM, and 2 lb. 
of 22 per cent, ammonia solution. When cool, the mucil¬ 
age forms a thick transparent jelly, which may be employed 
in oalico printing and finishing, especially with basic dye- 
stu& disrolvsd m phenol or snilino.—T, F, B. 

Formaldehyde-tulphoxylic acid; Manufacture oj alkali 

the o/-. (IWsckarges.] J. Bohner, Basle, 

Bwitaeiland. Eng. Pat. 14,343, June 22, 1906, 

Saa Fr. Pat. 382,406 of 1906; this J., 1906,692—T. F. B. 

Carrao Sistbs PantsT. 

OoUemi [Ehetniuiie] Method of treating -—. G. D. 

Burton, Boston, Mass. U.8. Pat. 827,293, July 31,1906. 
Cbffoa is immersed in a bath in which wool has been 
degreased, and sodium oarbonste or a mixture of one part 
of sodium chloride with two parts of sodium carbonate it 
added- Au elmtrio current Is then passed through the 
whole. It is claimed that the wool grease is thus absorbed 
by the fibre, wtooh becomes softened, and at the same time 
gldns In tonaile strength. Several methods for carrying 
oat^the proWee ace described—B. li. 

, Fnmtcn Pxranfs. 

.AeMArW e4M, inrriis, 6>e.; Prmeee far Ae reeoterg s/ Me 

■ .alMief fmd Mar eontaniud in the air of -. J, M, 

i. Bowin. Fhwt Additlim, dated Iby 4, 1906. to Fr. 

■ritl-'ilbBitft, im- . 

In Um pepoeM deeocibed to the main patent (this J., 190^ 
TUIbanir to Wtoie d lilHonA ehwmiittgni towtot eattotoing 

dtotidtod...<iit oMOo. to 




tontoHffiWntlM^iiMrmto'Jad'hadctO'lM' 
aBdtli|'-tiMB''fiawedr' to etoratote 
to oonotownt thaenaMiito dtgmsM «l fibmi 
it is hroi^t into oontaot, hygrosoopie n 
ae (fipoeroC or ealoiumor magnesium cmtorldet tot addtliAb' 
the pollodion, either before or after it.ltoe,lw|in,imM(Liif^: 
into threads.—rH.JU .s', Vi ' ' 


Arti/teiM eUt; Tviuhr apparaiui'hn‘''fatiii(liiv,SlfU)W*' 
eaveringe round the fUaniente formed At Me tonNeMMiln' 

of -H. E. A. Vittonet. Fr. Stot 

19,1906. ■ ' . 

SxaU.S. Pat. 828,166 of 1906; this J., 1806, f, B. 

Digittr [Purifegtiom of ouerommoi^,.,feia|^j.lto 
manufttOUre of drttdoied euk}. A.UoWW. 

886 ,oro, Apd u, im 

irHil ,gi'•’TT~ ' 

2 2 . * 




^ S 7& 


J ^ -V 


Tan apparatus, which isespecialiy applicable to ntpeeea- 

of purifying colloidal ammoniaoal copper yntmmtor. 
described in n. Pat. 362,986, of 1906 (tue J,ij 
has the form of an ordinary filter, pieae, as looWh wW' 
figure. The dialysing plates, 3, an formed of 
poroelain," and are carried to wooden ftamea, C, h e ww’ e n 
which are plaoed the distance frames, 4, the jotote htol^' 
made with rubber cord, as shown at 6- The ^ 

treated enters through the pipe, 7, into the irethltUMtoci 
a, and ciroulates through the other ohamheie, 
channels. 8, 9, 10. The water enters through tke'wmSr- 

11, into each of the chambers, 6,6, and leates ovtiMipleM,. 

12, carrying off the crystalloids to soluiieoi—W. lu A 

Saibit fur; Manufaeture of an antieeptic predMf tomi. 

—- to feidace wool or dowii. J. 'SerHa''''Hle.‘''l(»l. 

868,722. Feb. 22.1906. ■ • v„4s,, _ 

BdinHT fur is first beaten totea wooDy at downy piatoti^ 
then treated with an " eoid antiseptiO " Mdt^toh 
of 10 parts of ether and 90 parte ii oarb^ 
afterwerda (Med. It is oUumed Met lteatoMnt''iim'W| 
“eeid.anMie](^” lolDto’rfeiSen.tiM tmUtoWii w w i tNe * ' 
and more coherent, enebiee.;# to to* 'ce i mp to. 
protoeta It'.a^tost nderohee Utd 'eH' 'laiwe -jeS:/ j g ito t il^., 
renders it a tnitatoe entotitate for mstiaepKe waddtoi, 

' '«m> toMto* H fen adMtodw ftomeiaftototo 

' of lM|baie.Mlctoa--n. t. • 









'WlMiiifmr: 


itatwmit _ 


tfa* M trodnatWi 

-. -. — —„ — —ghrtiBi, w 

-tlM wKSb YirooaM Of WOMilibii, &om 'fo drjtog, 

<««•, iiltMtiiaod, lio ««mM oSt iii'Oeo'^Ofasmti;—H. £' 


JM i otMii a owl itmriftf of UxlUt fobrito mi vefobiU mi 
mimd ^fibrot f BleUratgUe appaimt* opfiieabU to *be 
—^ A. ItowmtTilb. Ft, Pat »63,8«e, M^eh 3, ieO& 
'XBa'^^teoUJ nooiTM a preliraioary Waobing for the 
tonioM Of impoifties during its paaoarc orer a washing 
rcM, tad la then paned into the eleotrolytlo hath between 
weMoal ^tea of sarbon inaulatad from each other, and 
onpp^M on ah inaulated perforated plate. Two or more 
sbihI wtndlaaaes, provided with blades, convey the 
material through the bath, the blades being cleaned by 
sarapwt aotuatM by cams, in order to prevent the material 
from being entangled. The material, after leaving the 
eleotrolytic bath, is conveyed by travelling aprons between 
sqweiiiag rollers, on to which streams of water ace 
fwling, in order to thoroughly wash it—B. N. 

BtcaeAs'ag ttxUk ftbrei, tkrtait, and fabrics; Process 

for -. H. SSeitaotoer. Fr. Pat. 364,797, March 81, 

1006. 

Sm Uug. Pat 8296 of 1908 | this J., 1906, 872.—T. F. B. 

■Shaiti cffieti (on /airtcs]; Process for obtm'ntno -—. 
Fairiswwke vonn. Meister, Lucius, nnd BrOning. Fr. Pat 
8«I^82. Jane 24,1908. 

ffian ling. Pat 10,196 of 1908 ; thisj., 1906, 262.—T. F. B. 

Btf/inf intbdlqfion [/or, textile materials]. E. Merti. Fr. 
p»t 364,914, April 4, 1906. 

A ntmio-OHaiasB k placed over a heating-chamber, 
halm separated from it by a ftoor formed of gratings. ^ 
air-fme, wi^ a damper at each end, msses along each side 
■of the floor of the drying chamber. By suitably arranging 
tba damMS, a cifnent of fresh air is forced by a fan into': 
d/h« heating chamber, rises through the floor into the 
drytiig ehamber, and k exhausted frotn the side flues by 
■a SsenMl fsni pieced at the other end. Also, by altering 
the antagsment of the dampers, the same air can be 
onwie to circulate from the heating to the drying chamber, 
and thence by the aide flues back to the heating chamber. 

—W. H. C. 

'Qbtt or size, and process of maftng lAe same. M. Bonnet. 
Ft. Pat. 368,288, April 14. 1906. XIV.. page 942. 


vn,— ACIDS. ALKALIS, AMD SALTS. 

' AMD NOM<METALL10 ELEMENTS. 

(Oontinusd from page 886.) 

Simt, gypsum, water, at 26° O.; The system -. F. K. 

Caiseron and J. M. Bell. J. Amer, Cbem. Soc., 1906, 
•A IS20—1222. 

TWO Warie# of stfltttions wore prepared; in one case solid 
.-gypsttm was added to solutions containing varying 
quaoWks of oalomm hydroxide, and in the other lime was 
a^ded to (oinrions of gypsum. After two weeks, at 26° C., 
,tm sdtMfoBS were analysed. The cesnlta are shown in 
tbd foOcNring table i— 


'tiiUbMtsWIMiats. 

gnaaMrlBe. 


Caktioa hydcoxtds. 
gnss. pec Utre. 


Bond pbsso. 



l-ia« 
1441 
: M«e 
1-m 

. M4> 

, 0'»M 
'V.'-', 0*411 




CatOB), 





li' thMt MMiiaiii that Mm hjimiltiipiiilf Whii 'Hi'jiitiMii 

ffOMito, tiiwt ''Aghtlf ’ tnHik i Wf tgWh m ’ tmlat^Wwkait 
gw^aus hi 'IfagU-iDteMMM 
thooaiieaStaatiop-of thaBw»ii. 1ii B i tiiw « ia ;i'' J ..T, IT 

■ :•!' .’S’ ‘■■‘i ’ 'i ■ “■!* li ,v/' ’mV.... 

(MnMwws inorgtmik lattignAttadIW th a k aittA. .C .WMm 
and ^ Neimaan.. .Btoowta. 3Saitf.,.Ilm 
f&am. Ckmtr., 1906, A 690—091. • t- * 

Ix dilute snlpburie acid bf added to a aduttoB' of batdn 
Oxide in methyl aloohol, a eoagulum ■af'buhun iul]^ 
separates, which retains its griatkions oharaetar alt 
flitaring with the aid of the pump. On drylQ|i‘4h «bM 
and oven after genrie heating, the prodtaot TCtalBX 'til 
oWacter, forming a very hard, poroeiainJiko, tcsnsluea 
substance. By boiUng the product for a long time with 
large quantity of water, or more rapidly by addition i 
hyaroanloric acid, the ordinary form of barium suljdia 
U obtained. Colloidal barium phosphate, BaHPOa, w 
Iw obtained in a similar manner On leading oarb< 
dioxide into a saturated soluthm of barium oxide in metb 
alooh^ the liquid suddenly sets to a Jelly, with ovolotii 
of heat. On draining the jelly with we aid of the 
gelatinous barium carbonate in a pure ocndltion k o 
tained. If the ourrimt of oarbmt dioxide be kept passit 
in alter the liquid sets, the ^y k converted into a wrhi 
powder of the composition, BaCOj -f HgO, which k soiub 
m a much smaller quantity of water than ordinary baria 
bicarbonate is. If the gelatinous barium carbonate or ti 
white powder, Ba00s-(-H«O, be kept under meth 
alcohol, they gradually dissmve, whereas ordinary baria 
carbonate is quite insmuUe in methyl aloohoL The sol 
tions have the appearance of oidloidal liquids, oonta 
barium and oarbonie aoid in the ooUoidal oonditlon, gi* 
a thick Jelly of gelatinous barium sulphate on addition 
sulphuric aoid, and have a high viscoeity. The meth 
alcohol may be partly dktilled off from the solutio 
without injuring the colloidal charaoter of the compouni 
on evaporating to dryness ta vacuo, the carbonate remaii 
behind in the form of trans^rent plates resembling etil' 
loid. The atomic ratio of barium to carbon dioxide i 
the solution k about 1:4. On adding a large quantity 
water to the solution, a gelatmous pcecipitirie separate 
Other gelatinous salts of barium and of calcium, strontiui 
and magnesium were prepared.—A. 8. 

Sulphur; Action of - on solutions of mfta( sab 

A. Mauuelli. Atti B. Aocad. dri Linoei Boma, 1906,: 
[1], 703. Chem. Centr., 1906 2,667—668. 

SOLOitONS of metal salts were mixed in a tube with sulldit 
the air expelled by carbon dioxide, and the mixture faMt* 
to 160°—180° 0. In thk way a solntion of oupcio ahtorli 
aosdi&d with hydrochloric acid yielded a cuprous sa 
and potassium biohromate in solution was reduced 
ohronuo oxide, a oonsiderable amount of aulphurio ac 
being formed in both cases. (See ako Briioknei, tilk * 
1906, 476.)—A. 8. 

Sulphur production in V,3.A. Oil, Paint, and DrugJSaj 
Sept, 11,1906. [T. B.] 

Thx following abstract k taken from the annual mpo 
of the United States Gerflojpoal Survey prepared by Saw 
C. Eeket 

The sulphur and lulphurio aoid supply of Unit 
States k at present derived from three sourcM: (I)ikaa 
sulphuT, (2) iron pyrites, and (3) a by^rodaot Ire 
. eulphides carrying workable peroaatages of coMm, tea 
Ac. In 1906 tto production ofsulphor in the CiUMd EM 
amounted to 1 m, 677 long tons, vidtmd at ‘i^fOAM 
T^ bulk of tins output was from Loukiena, 

The-fi^owiitg table ahok* tiip eomblMd 
■uiphur and pytltee during MtS'paitfiwjdbiiti-;'' 

* i ,»'3 »,*•» . 






thm-bM ihnw • 
itM4y (M<n* in Hw (ttpoH) d taif^nz of iiU gnulet 
0 X 0 ^ MUNI-, Tha foM t»1w of tbe impoz^ of all 
m<m is ItlOS waa 18,709,890, V noarly two and one-hall 
itioMi the value of the importe of 1908. 

l%e followiag table ehowa the ormln of the eulphai 
laiforiad Into & United State* in 1905 :— 


OooBtry. 
fiagiaBd ... 
Italy . 


Italy .. 

Jaean .. 

Oner ooauttie* 


pynte* prodOction ih the principal producing oountnee of 
the wood, and also Bfaowi) to what extent pyritee hae 
supplanted eulphur for acid making:— 



• 1903. 

1004. 

Uoaotry- 

Long tons. 

temg tons. 

8pain . 

163,643 

15e.2U2 

Jianoe... 

324,212 

267,268 

Portugal. 

370,263 

877,640 

United Btatea . 

... 233,137 

263,000 

Germany. 

168.307 

172,030 

Norway ... 

... 127,887 

131,499 

Hrutgm 

... 96.660 

96,618 

Italy . 

. u 89,887 

11X240 


33,039 

12,010 

Newfoundland . 

42,000 

60,200 

United Kingdom. 

9,639 

10,287 

Bosnia and J&rsegovina 

X484 

10,267 

Belgium. . 

709 

1,068 

Bweden .. 

7,870 

16,706 

Total .. 

... 1,8724(97 

1,6764104 

Sifipbur displaced .. 

762,884 

764,202 


(,-■wirew^pwif^ 

of donaei 
oonttitat* 
thf^faOof 

Bmme,. 

Ubawetlyj 


a uahlw Uaficd 5Me>.—The enlphur content 
M impwted pyritei, which taken together 
? total domeatM coneumption, i* given in 

toblt> 

... ■V - , wi. , .im 


jniilM eae.e... 


Ifongitoai,.. j;,oog!tont. 


Quantity. Value. 

iJong tone. 8 
2,829 61,842 

89,196 1,305.006 

19,887 8E7|6flS 

69 !1,5«8 


Total*. 91,484 81,886,107 

It Will be noted that there ie a diecrenancy in the total 


hoU* good wiStbOHir eubbtenaei.' 

Qli* JL, 1906, 896). Ocmrio oxidt, 
in a 4iy mbctur* of hytbooblH 
^doritte and owrio ohlflm*. ia 
of the onptio onloride piodased 
ox^Ubride and ohlorin*; at 800 
chlorine wa* produced k ei^t 
tbe cupnc chlotid* eupeffioiafly i 
rapid drying, tbe production of 
prevented, wbiiat the yield at iSXf 
yidd of chlorine incrfaeet if the pr 

acid in the gaeeoue mixture ha oil____ 

sulphate at 400° C., and a gaeeoua ndytOM oonbumig 
six parte of air to one of hydroohlotic aoid, a yian tn 
chlorine amounting to 65 par oent. waa obWnad 'M OWo 


ainonnt of eulphur imparted in 1905, a* shown in the above 
thbla and a* previouuy summarised, which ie due to the 
'faot that tht eummarum figures repreaeut imports entered 
Tor oobeumption. 

A^e*.—In 1906 the production of pyrites amounted 
to 283,000 tong tons, vdued at 8938,492 as compared 
with 207,081 long tons, valued at 8814,808 in 1904. 

n* quantity u>d vidue of pyrites oontahiing lees than 
3‘S per cent, of copper imporU into the United States 
during tha paat five years is as follows:— 

Quantity. Value. 

Year. l^g tons; 8 

1901 . 403,706 1,415.140 

1902 . 440,368 1,650,662 

1903 . 420,410 1,886,460 

1904 . 422,720 1,683.997 

■1906...... 511,946 1,774.379 

Wolid't production. —The following table shows the 
pyritei production in the principal prmiueing oountrie* of 


as catalyser. Bv the action of dry h^rdoUcieio Mtd gj^ 
copper suljfikate U putially eon vetted Into puiuft ihMj Wft 
at 400° C. When copper sulphate is nned M.enMmte^ 
activity diminishes oonsiderahty after some tinM. Ohlnwa 
chloride is not very effective a* a eatalyeer, jim 
of chlorine (3—8 per cent.) incieaaes di^tiy Wtikma ot 
temperature. Barium ehloride is inaotive even ht Kff Cl 
Magnesium chloride, on the other haitil^ Ua'|ol(Nl adMiMf | 
it loses a eonsideraUe propartisn Of tts chlorine during thh 
reaction. Nickel chloride doei uqt give; good taMdtlti It 
is pointed out that the result* « mise .expeiinunlll' 
can be explained either by the,.<4a hj^Mnbada sg 
Deacon (formation of oxyohloridefr), or W toe isutiton’ 
theory of the tempimary formation of, nydlMte,.l;!I9l!*) 
unfavourable results obtained with caloium tWlM* nr* 
probaUy due to hydrolysia. ,-Wl^ magMshtmOlMdfc 
also, hydtolyeie would coma into play,' but tiw msg i wpl l iwi 
hydroxide formed decomposes mmm inu^ tetMffilraW 
caioiom hydroxide. The resulta of ,tha<et^chMBM;)IW 
copper sulphate are in favont of the h^nO* tipeo^ MdilM. 
the reeulta pteriouely obtained (foe. eu.) as io the stnbfii^ 
and activity of oxychlorides at different tempeiatdrM 
opposed to Deacon's theory. The wnthoni coabl^ Wt 
the Deacon chlorine process is ptobaUy «-oa** dhjnUe 
oatalysis.~A. 8. 

Sitric acid; Two neio colour rcaetietto 

' lUichird.''xxni.,if«aisaM< : 

Statoeed induHry of Japan, .U X i>atfd&,''''.3Ly|S(2lw 
page 048. ^ 

Esomsh PaiMOBfc, . V,,I-'!' 

Add ; Tvhet for ooncentrating ——. 0. 'lEi^ Jteph- 
bausen, Oemany. Eoip nit. 4088, Eeb. IVt i^y 

Sn Fr. Pat 88X804 of 1908; this X, ieo<«lM7.^i,!i^^ 

CryctaUitalion process for erysfid soda, Ubnhst^sO^ 
and other edutione. U. Soiwht, VisUW. - £pgr/lwt' 
10,917, May 26, 1906. 

SnPe. Pat.364,622of 1906; ti>i*.J„.l«>e, 1181,7*^, 

-siip; ’’ 

Oepper mUphate eentamiruied mUh tdltl of inmH MwMIt 
ifon of —r, and the amettttent tUrtd setrotMiifiitf 'Mb 

Under .Int CkmV^TPqX'Mb ' 
gNi^isidMMit8td't9<il»»^ 


" ■ '^^8 
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Vnam • jrir ed gtomian 1» wed; may U worfe«d 
in totattob, ducbaigwt *l%wnaMy, m tbm 
may be no toterauytion in tbb jnoclHotion of toe 


vm ^ oLm , wmm , ahd emaheu. 

(CoiUinutd from pagi 886 .) 

Chert mining i» England and Jftdei. H. L. Terry. IX., 
next column. 

Close industrv of the United States, U.S. Oeol. Surveyt 
I Oil, Paint, and Drug Rep., Sept. 17, I90fi. [T.E.] 

Th» value of gliws produote manufactured in the United 
Btatea in 1906 le in round numbers 866,000.000. The coat 
of material used approximates $18,000,000, and in this 
the cost of glass sand was somewhat more than $1,000,000, 
exclusive of freight charges. Within the half-century pre¬ 
ceding 1900 the value of glass products showed an average | 
increase of 70 per cent, for each decade, and the growth 
is still vigorous. Glass of four general classes—plate, 
window, green bottle, and flint—is made in the middle 
Mississippi basin from materials obtained, for the most part, 
in the region. The majority of the glass factories are 

g rouped into two districts—the St. Louis district and the 
outh-Eastern Kansas district Where coal is the basis 
of the fuel, if it requires 1 ton of coal to 1 ton of glass, 
nearly as much coal by weight os raw material has to be 
transported, but the freight rates on sand, lime, and salt 
cake are decidedly higher than on coal for a given distance. 
Therefore, it is important that plants using coal should also 
bo relatively near a supply of sand. When natural gas 
in a fresh field is the fuel, it is so much ohea^ than pro¬ 
ducer gas made from coal near the mines that the glass 
■can stand the cost of a long haul for sand and other 
materials if necessary. Eight factories are situated in 
the St. Louis district—two at St. louis and one at Valley 
Park, one at Crystal City, Mo., and one each at East 
St. Louis, Belleville, Alton, and litohfield. Ill. Producer 
gas from southern Illinois coal is commonly employed os 
fuel, although the fumnoe at Alton is fired direct with coal. 
Plate glass is made at CrysUl aty and at Valley Park. 
The factory at Crystal City has been established about 30 
yeara Its present capacity is two furnaces of 20 pots 
each. The factory at Valley Park, erected within the last 
few years, contains four furnaces of 20 pots each. 

The manufacture of glass in the Kansas gas lielt was 
begun less than three years ago. Thiwe are now 21 plmits 
all using natural gas for fuel. Many of them have been 
moved from the waning gas fields of Indiana, attracted 
by the oheapnees and abundance of gas in the new field. 
-Sand is supplied mostly from the belt west of St. Louis. 
A little sand has lieen imported from the Ottawa, Ill., 
district. lit regard to limestone supplies, the Kansas 
faetories are situated more advantageously. Some 
crushed limestone has been obtained from neighbouring 
cement mills, and a portion is shipped from Sedan. 
Still it seems to be necessary to import the greater portion 
of it from Missouri points. Salt cake is brought from 
Argentine, Kan. Illinois and Missouri together furnish 
at present about 360,000 short tons annually, nearly 40 
per bent, of the total supply of glass sand in the United 
StAtes. PennaylvKtia proouoei about 33 per cent., and 
therefore ranks first in quantity of this prodnet, with 
lUinois seoond, and Mlssonri third. Aooording to the 
latest complete statistice (or 1906) the average value of 
gla« sand per ton in Pennsylvania was $1.31 1 in lUinois, 
«8 eents j and in Missouri, 60 cents. This differenoe in 
price is accounted for in port by the fact that Fennsyl- 
Tania sa^ is somewhat more expensive to produce, being 
made from harder rook, 


EKSItSK PtXWT. 

dast-mtltltn hmuKts. P. OibbonSt Ixmet Ctomal, 
Stalls., arid IL Jlastors, Bodbsy, Wotoaitet. Eb«. Pat. 
16,8«0, 2i>iy 8». tWW. 

2* tito ^las»*ineltiitg tunaoe daseribedt eadb pot is heated 


independently of the othns, ntodueei gsf bring uaed M • 
fuet The Invention is deserilM bothns apriled 
famaee burnum solid fuel la a eentral fiieplaiii% vSf^'it 
soltid^ altered, and riso aa .to an entirely neri 
Easenustty. eaoh pot is plaoed in one of a series of insail 
dass-melung furnaces, arranged in one or more lowa. 
An arched gas produoer or main gas flue extends uniiter- 
neath these small fumaoes, the arches of the gas itato 
having secondary air passages receiving secondary alt 
from passages underneath the gas flues. Commiinloailiim 
wito these gas flues and with the furnaces, ace ]da^ 
combustion chambers, the arches of which ire supplied 
with another set of air passages. Uptakes provided vrith 
dampers lead from the furnaces to the outlet flues, by 
means of which the host of eaoh furnace can be regulated 
independently of the others,—A. G. L. 


DC-BUILDING MATERIALS. CLAYS, 
MORTARS, AND CSMEMTS. 

(Continued from page 886.) 

Chert mining in En^and and Wales. H. L. Teriy. Papqr 
read before the Institution of Mining and MetaUargy, 
May 17, 1906. 

Ckket, an impure form of flint, is a silioious roolt oontoin- 
ing calcium carbonate as a normal canstitaent. It differs 
from ebMt in physical properties j for instaoce, a sharp 
blow will break a flint into two picebs, bat vrill splintor 
a piooe of chert into numerous fragments. Chart b^ 
ocour at many geological borisons, but those bf Uto 
carboniferous formi^on are the most important 
mically, and are mined in the ndllstone grit of North 
Wales, in the carboniferous limestone and in part of 
the Yoredale shaie of Derbyshire, and in the Upper 
Yorodales from the underset limestone to near the base 
of the millstone grit in Yorkshire, the distciots being 
Hslkyn Mountsin and Gronant, Bakeweli, and Swaledrie 
respectively. The chief use of chert is for the pavers, end 
runners of wet grinding mills for grinding calcined 
flints, china-stone, and bones in the manufacture of pottery. 
The pavers form the bed of the pan, and are nsuaUy from 
10 to 18 in. thick, and otherwise of varialfle dimensiottf i 
they are chiefly supplied from Flintshire, as the beds then* 
are of about the required thiokness, and conaequm^y 
less dressing of the blocks is required. The largo blppka, 
or runners, travel over the pavers at a rate of about 18 
revolutions per minute, and vary very much in site and 
weight, 16 cwt. being a common weight. The annual 
consumption of chert may be taken roughly at 8,1}^ tons, 
the price varying from 208. to 42s. per ton delivered, 
according to qumity. 

The chert from Swaledale hae a flinty appearanoe, is 
semi-transparent, of a bluish tinge, and has a oharactoristio 
uniform fcaoturo. It is about 7 in the scale of hardnses, 
and has a sp. gr. of 2-89. It exhibits no regular cleavage 
planes, but tends to split along irregular pressure pljaws. 
it consists of neariy pure riUoa, with a small amount of 
ferrous silicate ana carbonate of lime. The lattri is 
evidently due to infiltration, and great care ia neceesary 
in eeleotog an average sample for analysis. The frilowlng 
analyses, made by the author, may bo taken as repre¬ 
sentative 

Analyses oj thert sold la the Potteries. 
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wd m tte oarljoniferoiui liinmtoue ueu of the North of 
Bngland, though there to » luge amount of good chert, 
yet the hulk of it to yalueleae, oedng to the tendency to 
apUt up into fragmenta during the dreaaing operation. 
It may be mentioned that a 2-ton Swaledale chert runner 
working OT flint alone lasM 10 monthe, by which time 
it waa reduced to 7 owt. The paper alao cootaina a lull 
deacnption of the mining detaila involved.—W. C. H. 

Oemnf ? Influence of the eulphur dioxide contained »a 
illuminating gae o» the determination of the lots on 
egnitumof -. L. vonSaathmiry. XXin., page854. 

Cement production in V.S.A. in 1905. Bd. of Trade J., 
Sept. 13, 190«. [T.R.] 

A BncMim.v publiahed bulletin of the United Statea 
Geological Survey gives the following particulars of the 
production of cement in the United States in 1906:_ 

Quantity. Value. 

Barrels. Dole. 

Portland cement . 83,246,812 38,245,867 

"“to™! 4,473,049 2,413,052 

j|Po“»ol»no . 382,447 272,014 


Total production in 1905 40,102,308 35,931,533 

Corresponding total for 1004 31,675,257 26,031,920 

The totjU capacity of United States cement plants for 
1905 to estimated at 129,000 Imrroia per day; it is expected 
thftt before the olono of 1900 the total pcnBtblo produotion 
vrfU exceed 140,000 barrels per day. ^me concentration 
of int^ta in the cement industry is noted, but the 
possibility of a truat or combination to bring about unduly 
high prices to dismissed by the bulletin as out of the 
question. 

Magneeium carbonate manufaeturea. Italian Cnatoma 
deoiaion. Bd. of Trade J.. Sept. 18, 1906. [T.K.] 
M^uxAOTtTRSs of _ Carbonate of magnesia mixed with 
aabestos are assimilated to manufactures of magnesia 
OMent, which, in accordance with the official index to the 
aariff, are dutiable as “ earthenware ” under No. 207 of 
the Tariff. 

Ekolisb Patskts. 

Arlifteial atone; Manufacture of -. B. Aloxander- 

Katx, Odriitz, Germany. Eng. Pat. 3182, Feb. 9, 
1906. Under Int. Conv., Sept. 22, 1906. 

8*B Ft. Pat. 362,418 of 1900; this J., 1906,698.—T. F. B. 

XifBSJ- Brick and like -. J. T. Price, Brieciey Hill, 

Staffs. Eng. Pat. 7464, Much 28, 1906. 

Tan object of the Invention to to eoonomise heat by oausing 
t he b urnt gases from the burning chamber to effect the 
drying of green goods in another chamber. For this 
jpurpose, the kiln is provided with two or more separate 
interahangeable burning and drying chambers, ancf with 
one central or aide stack. Flues are so arranged in the 
walls of each ohamber that the hot gases from one chamber, 
on their way to the chimney, have to peas around and then 
through the second chamber.—A. G. b. 

; Manufacture of -. W. Jeroch, and Deutsche 

Ferrit-Oement Ges. m. b. H., Beriin. Eng. Pat. 8655 
Feb. 14, 1906. Under Int, Conv., Sept. 28, 1906. ’ 

8»* Fr. Pat 863,103 of 1906 j this J., 1906, 848—T. F. B. 

Fireproof or heat-reaiating aurfadng compoaiHon or eemetd. 
R, J. Crowley and F. F. Payne, London. Eng. Pat. 8627 
AjBil 10, 1906, 

Foun part* of granular corundum are finely ground 
mixed with one part of powdered graphite, a^ OMle into 
a paste with a 10 per cent luriubon of sodium aUioate 
The composition is intended for uu both as a heat^ 
inioiating and fireproof material in hiulding ooBsteuotian 
* 0 ., and «u M a aoniabaocbant lining for fumaoea and 
omt(ubiaa->A- O- Is 


UslTlD STAtas PAiuris. 

Brisk; Method of mating refractarvlmagntaio]—. 
H. N. Potter, New Boohalle, N.Y., Assignor to 
O. Wastinghouie, Bttaburg, Pa. U.8. Pat. 829,427, 
Ang. 28, 1906. 

BakaAOTOEY magnesia brick to prepared by beating 
magnesia to a temperature auffioient to vitrify it, cooling, 
grinding the vitrified material to powder, preaaing it into 
shape, and subjecting it to a temperature high enough to 
cause some of the magnesia to sublime without fusing, 

—A.S. 

Cement; Proeeaa of burning -. B. E. Eldred, New 

York. U.8. Pat. 829,966, Sept, 4, 1906. 

Tna powdered material is continuously burnt by passing 
it through two independent reverberatory fumaoes, in the 
first of which it to calcined, the operation being carried 
to incipient fusion so as to reduce the quantity of dust 
produced on entering the second furnace, in which the 
material is olinkered in a fiame regenerate by products 
of combustion ” abstracted from this furnace.—A. G. L. 

Cement elinker ; Apparatua for making -. B. E. 

Eldred, Bronxville, N.Y. U.S. Pat. 829,967, Sept. 4, 
1906. (See preceding abstract.) 

An inclined horizontal kiln is provided with a number 
(generally two) of successive rotating chambers, forming 
sections having stationarv partition walls between adjacent 
sections. These walls allow of the transit of solid material 
from one ohamber to the other, but form thermal insulators 
between the ohsmbers. The chambers are fed with gas 
from a modueer, and are supplied with separate means of 
firing. The oaloining of the materials takes place in one 
ohamber, and the olmketing in another.—A. G. L. 

Cement blocka; Proeeaa of rendering - waterproof. 

J. M. Bauhoff, Tinley Park, Ill. U.S. Pat. 830,003. 
Sept. 4, 1906. 

Mxtaluc iron in the form of fine dust held in suspension 
in water or other liquid is supplied to the surface of rim 
cement blocks or other substanee. The iron to than 
allowed to oxidise and expand, and thus fill the pores in the 
surface of the block_A. G. L., 

Fbenoh Patbst. 

Agfflomerationa of aawduat and magneaia; Addition of 
extra hard materiala to ——. H, Coppin. IV. Pat. 
864,890, April 4, 1906. 

This patent covers the addition of very hard materials, 
suoh as silica, pOTphyry, emery, oarborundnin, corundum, 
* 0 ., to aralomerated products of sawdust and mameaia, 
and of chloridee, such as prismalith, stucoiyth, x^olith, 
Ac., for the purpose of inereasing the resistance of these 
product# to wear and tear in their various apj^oations. 

—wTa H. 


X.—MRALLUROT. 

{Continued from page 890) 

Sulphur *n iron. B. Baumann. Metallurgie, 1006, 8, 
410—417 i Soienoe Abstraets, 1906, OA, 441. 

Thi author describes a simple method for deteotisg the 
distribution of sulphide paraeles in sections of iron «>r 
steel. A piece of photographie silver bromide paper to 
soaked in dilute sulphimio acid, allowed to drain, and.then 
pressed against the surface of the sectien of iron, which 
has previously been ground flat, and cleaned from greaee. 
At part* where sulphide particles are present, suh^uretted 
hydrogen to evolved, and produces a blaOkening of the 
paper, which can afterwards be fixed and washed in 
the usual manner.—A. 6. 

Sodium oyanide; A utgeMve experiatee tnM — [<» 
gold eedraetion}. ~W, Magenau. En^ arid MtHlng 
1006, #8, 368. , 

Ont'nsiag'.sadiaia eyaitlde la place of potaorinin oyanide 
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Oct. M. iMM . d; x^MitoAix0»Qy; 


for the extrestion ol gold from • oomplex ore oontainittg 
•olphidee Of Iren, asd eteMiic, poor yMda were 

ianriKbijr obteUMd, in eome oawe «« low u SO per oent:, 
as oo m peife d Wi^ 75 per oeot. wlnn potawium oyastde wan 
uaed. The lodinm c;faitide need waa almost pare; it 
oontained a email qoaatitjr of eoiphide, bnt not nearly so 
muoh as the rntaeriam cyanide with vhiob good reenlts 
were obtaioea.—^A..S. 

Sanii; fitmpfe devUe for ttparMing —— from MimM, 

[Ort treatment], C. De Kalo. Kng. and Bliniug J., 

1906,8S, soe. 


1 - 



The simple device shown in the accompanying figure 
has proved very efficient as a separator for removing fine 
sand from slime. It consists of a 4-in. pipe, 12 ft. long, 
set at an angle of 60“. At the upper end the pipe is pro¬ 
vided with a 4dn. T and nipple, above which is a snort 
leiigtb of 4-in. pipe fitted with a cap, C, thrpugh which 
passes a H-in. pi™, F, extending 2 ft. below the nipple. 
The lower end of the pipe is also fitted with a cap, K, 
through which pass a 2-in. discharge pipe, P, and a Ij-in. 
pipe, W, which extends 2 ft. above the cap. The ore-pulp 
H mtrodnced through the pipe. F, and water is delive^ 
through W. The slune is earned upwards by the ascending 
current of water, and overflows through the nipjde, N, 
whilst the washed sand is drawn off through P.—A. S. 

Copper matte (coarse metal); Late of tUver and copper 

in refining - to higUp coneenirated matte ana to 

Uaek copper respecliedy. E. Gunther. Z. angew. 
Chemie, 1606, 8S, 1958—1659. 

AoooMiato to Ger. Pat. 160,046 (this J., 1905, 897), 
coarse metal is refined by the converter prwm so as to 
yield a highly concentrated matte containing 72—80 
per cent, of otmper, and this product is used directly as 
an^ material tor the production of pure elootrol3itio 
copper, with simultaneons recovery of the gold and silver. 
In th^ manner the various steps involved in the usual 
process of first refiningthe coarse metal to black (crude) 
copper SM avoided. The autiioc has made comparative 
experiments to determine the losses of silver and ooppmr 
in the two processes. The results show that on BesM- 
merising ^ coarse metal to Idthly concentrated ntatte, 
no appreciable volatilisat^ of metals ocoiuu, whereat 
on reusing up to black copper the loss aiay be very 
oouddsgidHs.-^ B.. 

Oopner neiduee. Ik/ian Ouetome dsetswa. Sd.' Ntf 
^ Tgida J., fiept. IX 1906. (TJEt.}]31iaiA!U 
Samtliaeol Oi^^er salts, lnsoldble,not ntilisabie directly. 


but fit only to be treated in oni^ to eortraot the oepner 
thenftom, ere to be free of duty ea copper osee under 
Ne.9e8(()irftlieT«ifl. 

Braui Sffeet of areeme oa-. E, S. Sperry. Mech.. 

Eng., 1906, It, 763-764. Soience Abetrecte, 1906,. 
8A, 437. 

Tsx effect of araenio up to 0-5 per cent, on the propertias 
of Hunts metal (copper, 80; zinc, 40 per cent.) was 
examined. Sharper and cleaner oeetings were obtained 
feom the alloys containing arsmiic than from those free 
from that substance. The ductility of the idloys was 
improved by addition of arsenic up to ,0412 per sent., 
probably owing to the reducing action of the latter on 
cuprous oxide. With higher peroentsges of anenio the 
alloys became brittle, and cracked in the ndls—A. 8. 

roBodiitm; New oeenrrenee of - *’» Peru, Foster 

Hewett. Eng. and Mining J., 1906, M, 385. 

A RICH vanadiferous mineral, for which the name poiroatfe 
is proposed, has been discovered by A. E. Patron in the 
neighbourhood of Cerro de Pasco, Peru. It has h dark 
green colour similar to that of olivenite, and shows a,, 
oonohoIdH to uneven cleavage, and a gremilsh-blaok 
streak i ite ap. gr. is 2-65, and hardness, 3-5. An 
analysis by J. 0. Handy gave the following reeidts:— 
Moisture, trace; eilica, 10'88; alumina, 3-85; iron, 2-45 ; 
vanadium, 18’08i sulphur, 54'06; molybdio oxide, 0‘60; 
sulphur soluble in carbon bieulphide, 6*56 per cent. 
W. F. Hiltebrand, of the U.S. Geologic^ Borvey, retxirte 
that the vanadium can be completely extracted by oaus^o 
alkali; the iron in the residue ie piobably in the form Of 
pyrites. After dissolving the p^tes, a black residue 
containing carbonaceous matter is left. The vanadium 
appears to be present as a sulphide. The minend ooonis 
as a vein about 8 ft. thick, in which the vanadium content. 
varies from 9-5 to 15*7 per oent. Associated with the vein 
ie a vein of asphaltite. The latter yields S-SI per cent, of 
ash, of which 0*533 per oent. is vanadio oxide. A material 
apparently intermediate in composition and nature between 
the venadiferous mineral and the asphaltite occurs between 
thenr. It is black, has a oonohdldal fracture, and contains 
2 per cent, of ash, which is highly vanadiferous. nds 
material has a vesicular structure, lome the eavitiei 
being filled with coked asphaltite. Along a portion of 
the outcrop the vanadiferous mineral hoe been oxidised 
to a Inrownish eubetanoe, resembling limonite, contaidira 
as muoh as 45 per oent. of vanadium oxide. W. 
Hillebcand reports that thia oxidation produot oontainB 
about 45 per oent. of vanadium in the quiuipievalsnt'etatai 
abrot 15 per cent, of water, a small proportion of tulphurio 
aci^ 14—15 per cent, of iron oxide, 20 per cent, or more of 
silicioue gangue, and 0*9 per cent, of molybdio oxide.— A. S. 

Alvminiumdead and oiumininm-Hmiitk oBoys] 

wiinottsa of mdiing-pointe of - hp tKermoAettlrie 

ppromttere. H. F4oMnx. Oompt, tend., 1906, 148 ,' 
W7—398. 

Tnn author has determined the melting points of these 
alloys by means of two oonples, one ^atinum-iridio- 

S latinnm, the other nickel-copper. The temperatuies 
etermin^ were;— 


Per oent. of 
ntttnUfduin. 

Ftetinom* 

MdioplAUnnm, 

1 mticel-coimst. 


•c. 

•0 

Lead allort— 


949 

92 

943 

04 

949 

998 

09 

987 

989 

Btsmatb ollors— 


710 

T# 

7S0 


090 

974 

09 

993 

994 

•4 

969 

990 

Ahmlnium. rnae—* 

989 

988 


Dpte 7!I0'* 0., thsai, i nickel .copper Junotion, well ptotoetMl 
Item' exidatlsD, oan be used iwteed of .the much niotO 
expeniive ffiannum oombination for the meaeuremettt 
of temperatates.—J. T. D. 
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“ SSi€ontt,”__ 0. BoudoBud. Bull. Soo. Ohim., 1809, 
as, 710—718. 

Siuoosxs m*y be prepared from eteela rloh In enioon by 
heating with hydroohlorio acid until all the iron is die- 
Bolred, waehing the reeidTO thoroughly mid rajddly with 
oold water, and drying for some day* »n vacuo over 
lulphurio acid. Amorpnoue powders varying in odour 
from white to a deep grey are thus obtained. These 
oontain small quantities of oarbon and moisture, but 
exhibit the geuersl properties of silicones, being insoluble 
in adds, excepting hydrofluoric acid, lilmating hydrogen 
with al^is, and reducing metallic salts in the presence 
of alkalis They are anparontly decomposed by prolonged 
beating with hydroohlorio acid. The author rwards 
them as mixtures of siliooformic anhydride, Si^HjOj, 
and silioo-oxalio acid, Si^HsOt.—F. Boon. 

Foam-ctrueture of vuUter; Tranoition from the liquid 

to the ealid state, and the -. G. Quincke. Roy. 

Soo. Proc., 1909, 78a, 60—67. 

Thk author has previously (this J., 1605, 1269) described 
the foam-structure of ice, and he now states that 
phenomena similar to those observed in the freezing 
of water occur in all bodies in nature. The present 
communication deals mainly with the foam structure of 
solid bodies, especially of metals. Molten metals on cooling 
form first a Uquid icily, and later a solid jelly. The 
walls and contents of the foam-cells of such a jelly still 
consist of viscous liquid, i.c., the jelly itself is still liquid— 
like ice—at temperatures lower than the melting pomts of 
the respective metals. The welding of two pieces of metal 
corresponds to the running together of the cell walls and 
cell contents of two lumps of jelly, or the regolation of ice. 
The surfaces of solidifl^ drops of pure molten metals 
(gold, silver, platinum, palladium, iridium, indium, 
copper, zinc, iron, nickel, cobalt, bismuth, sodium, 
potassium, mercury) show a network of straight lines 
or arcs of circles (usually inclined to one another at 120° 
or 90°), or foam-walls with embedded lens-shajied masses 
(compare Esring and Rosenhain, this J., 1901, 1116 j 
Holbom and Henning, this J., 1902, 1332). Similar 
phenomena are to be observed on the surface of solidified 
drops of sulphur and selenium, and on the surface of carbon 
which has been distilled by means of the riectric arc in a 
mametic field, and deposited on the cathode. The shapes 
of tM bounding surfaces of the metallic grains form^ on 
cooling molten metals, and the arcs of cu-cles in the net¬ 
work of lines on the surface of metals raised to rod or 
white heat, indicate that these bounding surfaces are not 
crystalline faces, ns has hitherto been believed, but 
solidified oily foam-walls, which, as in the glacier-grains of 
iee, enclose foam-cells with contents di&ring from the 
walls. On heating the metals nearly to their melting 
points, larger foam-cells with fewer foam-walls are formed, 
lost as the glacier-grains of ice run together and become 
larger, owing to the bursting-of the foam-walls. A net¬ 
work of lines or foam-walls similar to that on the natural 
surface of solidified metals Iiecomes visible also on artificial 
suifaces of metal castings when these are poUshed, or 
suitably etched by acids or other liquids (see BoUby, 
this J., 1901, 992; 1903. 1107, 1108, 1166), the loam- 
valls being attacked or dissolved either more easily or 
less easily than the contents of the foam-cells. Srom 
a study of Heyn's photographs of etched surfaces of 
slowly cooled iron eontaining varying amounts of carbon, 
it is concluded that iron with 0-05 pei' cent, of carbon shows 
fine circular foam-walls of oementite enclosing foam- 
oells, 0-04—0-1 mm. in diameter, filled with ferrite, the 
foam-walls meeting at angles of 12Cr°, 96°, he. Islets of 
perlite are suspended in the partly invisible foam-walls. 
When the iron contains more oarbon, tin oementite 
separatee pwiodioally in parallel layers, or as parallel 
oyfindtioal tubes with buigmga and rounded heads, or sa 
spbsiioal foam-walla endasirw; “ foam-lenses ” and foam- 
esUa, 0-001—0-068 mm. in diameter. The tubas, lesisas, 
and loam-eeUa are filled wftli fanite, and tlso sutroiiDded 
by ferrite. The greater Mm peroeatage of oarbon, s^ the 
meta qtoiokly the moUen kioB la-esioled. tbs teas is tiie 
distaaoe of the layns ^nasn oae.aaDther, and the smsdler 
are the foam-oells. just aa hi .the ease of iee oontalntng 
a dissolvsd ssdt. The shapes of tin miorosoopio struotures 


in aididifisd itou eon taming carbon .ace ttie same as in io( 
oontshshig a salt The cementite ooixespoads to th- 
“ oily " salt solution in freezing water. Other. foraigi 
snbstanesa in iron—oarbon in the fmn of gra^Hs am 
temper oarbon, silicon, phosphorus, sulphur, air or othe 
gases, and other metals such as manganese and nickel.-. 
even if present only in small quantities, are able to consider 
ably modify the surface tension, melting point, and visoosit; 
of the foam-walls and of the contents of the foam-cells 
and tile size and shape of the foam-cells or glacier-grain 
of the iron_A. S. 

Carbon dioxide and carbon [•» eted]; IMterminatio'. 

of -. J. Maofarlane and A. W. (Gregory. XXIIl. 

page 954. 

Arseniuretted hydrogen ; Removal of - from erud 

hydrogen gas. O. Wentzld. 11., page 917. 

Bismuth production in V.S.A. Oil, Paint, and Dru 
Rep.. Sept 13, 1906. [T.R.] 

Thx following is taken from the Annual Report of th 
U.B. Geological Survey, prepared by C. C. Schnatterbeck 

During 1905 the marketed production of bismuth or 
iu the United States amounted to 24,405 lb., containin 
approximately 2288 lb. of metal, valued at $4187. Th 
sales in 1904 were 51841b. of ore, valued at $314. In 190 
and 1903 there were no transactions. 

Metallic bismuth to the amount of 148,589 lb., valued a 
$318,007, was imported into the United States in 190£ 
as against 185,905 lb., valued at $339,068 in 1904 
147,295 lb., valued at $236,199 in 1903 ; and 190,837 lb 
valued at $-213,704 in 190-2. Comparatively little his 
muth salt is imported, suggesting expansion in the domesti 
manufacturing industry. 

Features in the bismuth industry in 1906 have been th 
shipment of ore from a new deposit in California, th 
resumption of mining on the Ballard property in Coloratk 
and the reduction in the combination's price of the mets 
in London from 10s. ($2.43) to 5 b. ($1.22) per )b. Mor 
attention has also been given to the development of th 
deposits in Saxony, the most important in the world 
as well as to those in Austria, Bolivia, and Australis 
In the United States the consumption of metallic bismut! 
in 1906 was between 176,000 and 200,000 lb. Most o 
this was imjjorted free of duty. Small quantities o 
bismuth salts for cbemioal and pharmaceutical purpose 
have also been imported. It is a foot worthy of note tba 
the import trade has grown over 50 per cent, in the las 
10 years, while the bismuth-mining industry in the U.S.6 
has shown comparatively little progress. This is no 
beoause there is a scarcity of bismuth-bearing deposits li 
the Uni^ StaUis, as they have been found in Coleradc 
California, Nevada, Arizona, and Utah, hut it is rather th 
result of inadequate methods of smelting the metal her* 
The refined bismuth imported from Grea4 Britain am 
Germany frequently contains over 96 per cent, of pur 
metal, whilst crude metal will oontain 93 to 96 per cent, 
having as imparities antimony and arsenic, or othe 
metals. 

Mining for bismuth in the United States is at presen 
centred at Leadville, Colo., where the newly inoorporatet 
Ballard Consolidated Mining and Milling Compan; 
returned shipmente on June 1, 1906, &om propertiea tha 
have heretoiore been owned and leased by in^viduali 
The new deposit in California, from which eariy in th 
year were shipped 20 or 80 tons of ore, is situated 85 mile 
^t of Banning. Of late these has been a good enquir 
in tile market tea bismuth sulphide ore, and it Would no 
he surprising if in the near future the metal wore roooveroi 
from the immense placer dump* of sebirmerite (containiii; 
Zutphides of bismuth, silver, and lead) in Hootsma am 
otiier Western States. 

MsMganese and manganiferous orsti Production of *— 

in U.S.A.iinl9m. Bd. of Trade J., Sept. 18,1906. fT.B. 
'TXi production of manganese ore in the Uidteii State 
in 1808 amoimted to 4,118 tons, valued at a 

Mn^iwed Witli 8,146 tone, valued at 18V,4«6, in 1804 
Tlw produotion of mengasiiferous iron ON amounted ti 
7084^ tons, vMued at $1,684,8^ i that of argeatilkeou 
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mano^fannu iron otm MBoanted to S1,7S8 tont, Tiloed 
•t iP70,tWt nnd titnt at looBsaintotons liiw otM to 
00,288 tom, TMnod >t •00,280. Tint awkw • total 
prodootioa of muuMMao anit mMWwUoout otm in to* 
United State* in 1908 <rf 948,401 tou, volned •411,081,771. 

Tcaidvm mineralt in U.B.A. Mineral Bomuioes of 
U.S.A. for 1008. [T.B.] 

A usTAntTH mineral h*e reoentljr been discovered at a 
telapu qnsrry at Henryton, OarroU connty, Md., abont 
28 miles from Baltimore. It ooours in irr^Iar masses 
and rough crystala A sj^imen sent-to the Westinghouse 
Electric Oommny at Fitteburg on analysis gave the 
following resultTantalic oxide, 38-19; niobio oxide, 
13'21; manganese oxide, 10*48; ferric oxide, 21*42 ; 
and silica, 12*08 per cent. 

Some material obtained from Tinton, S.D., was concen¬ 
trated at Portland, Oregon, and a heavy black mineral 
was obtained with cassilenle and sehidite as concentrates 
from the Wifley table, which, upon analysis, gave 44 per 
cent, of, tanMio oxide and 30*5 per cent, of niobie 
oxide, these determinations having been made by W. F. 
Hillebrand, of the United States Geological Survey. The 
specifle gravity of the mineral was determined to be 0-8. 

Mineral produtiionof Spain. Eng. and Mining J., Sept. 8, 
1900. [T.R.] 

Tex output of mineral and metal products in Spain for 
the past two years is officially reported, in metric tons, as 
in the subjoined tables. The production of fuels was as 
follows;— 



1904. 

1905. 

Anthracite . 

119,006 

136,099 

BituminouB. 

2,903,671 

3,067,826 

Lignite. 

100,773 

168,094 

Totid . 

3.128,540 

3,371,919 

Of the more important metalUc 

ores, the output was t— 


1904. 

1905. 

Copper ore . 

2,646,126 

2,621,064 

Iron ore . 

7,964,748 

9,077,245 

Jlanganese ore ... 

18,732 

26,020 

Lead ore . 

98,230 

105,113 

Mercury ore . 

27,186 

26,488 

Silver-lead ore . '. . 

177,104 

160,381 

Silver hematite ore. 

122,109 

162,027 

Zino ore . 

166,829 

160,567 


Qthn less important metallic ores were produced in the 
following quantities:— 

1904. 1008. 


Antimony ore. 


77 

Arsenic ore *.. 

. 3,510 

4,790 

Bismuth ore . 

. 5 

14 

Cobalt ore . 


25 

pyrites. 


179,079 

Surer ore .*.. 


640 

Tin ore .. 

. 299 

209 

Tungsten or* . 

. 60 

375 


A latge ^t of the pyrites mined in Sp^n—most of it 
oxpcfm-ds included in copper ore, as it carries some 
copper. The pyrites in the table above is only that which 
Carnes no copper, 

,In the flnu table are given the output of the leaser 
non-matMlic minerals:— 

1004. 1908. 


Ambly^ite . 

Aspb^ta . 

Bituminous rock .. 

Barytes .. 

OnpUto .. 

Kardin . 

rodk 

• t?;> • ■'?i' • 

♦ sase, *.1*1 




90 120 

^701 *6,726 

lOO 780 

48» 290 

» ,18 

WOO 720 



The total vidua of tide prodnotion in 1908 via estimated 
at 187.890,438. Statistics at mettoargioal prodnetion fas 
1908 ate not y«t availabie. The piiincipM metals amritod 
in #»• sine, oopper, iron, lead, anil atenniy. 
TTie total metaUnttdeai output in 1904 waa vaload. at 
•44.166,631, which was probably largely exoeeded by 
that of last year. 

Mineral resource* at Ceyhn. Bd. of Trade J., 
Sept. 18, 1900. [T.B.] 

Trx Beport for 1008 on the trade of Ceylon, just Istoed 
by the Colonial Office, after referring to the discovery of 
tnorianite, states that monarite has also been disoovsiedt 
and has proved to be of widespread occurrence in Owlott 
river sands. Small deposits of cassiterite and galena have 
been found, as well as mClybdenite. The output of plum¬ 
bago, in spite of the falling of value from Be. W*88 per cwt. 
in 1902 and Bs. 12*80 in 1903 and 1904 to Bs. 11-70, 
which in some oases leaves barely sufficient margin to 
cover expenses, shows an increase over previous years, 
and 612,M8 cwt. were exported. 

Mineral resource! of Algeria. For. Off. Ann. Series, 
No. 3712. [T.B.] 

Thi report of the British Vioe-Contol at B8n* contains 
an aeooimt of the mineral resources of that loototy. The 
districts of Souk-Ahras and Tibessa, he says, abound in 
linoiferous deposit* still unworked. Discoveries of car¬ 
bonate of lead at Batna and of cinnabar near Jemmapes 
are not being worked owing to lack of capital. Peroxide 
of manganese, said to contain 66 per cent, of metal, is 
found one mile from Aln-Yagout. Antimony mines near 
Uudma are for sale. The province of Cmutantine, mm 
the Viee-Oonsul, contains more ferruginous beds toan the 
provineea of Algiers and Oran put togethw 

Ekoush Patxkis. 

Briquettes from fuel, ores, and the Uket Afoav/aetun 

of -. J. Noll and E. Trainer. Eng. Pat. 12,516, 

June 16, 1008, U., page 917. 

Metals^ Processes for purifying — . H. M. (3iaBee, 
Philadelphia. Eng. Pat. 17.449, Aug. 20,1006. 

Six U.S. Pat. 800,984 of 1908; this J., 1908,1116.—T. F. B. 

Cast-iron. E. and S^ Wallis, Derby. Eng. Pat. 9483, 
April 23, 1906. 

The improved cast-iron is made by melting in a oupda 
furnace, in the order given, and mixed with a suitabie 
quantity of fuel: 8 cwt. of Warner pig-iroh No. 4, 2 cwt. 
of Warner pig.iron No 3, I cwt. of Stanton teg-iron 
No. 8, 4 owt. of good scrap iron, consisting ^ferabfy of ttW 
machine castings, and 8 lb. of mild ited in small ptewa. 
The mixture of pig-irons used conttens approxlmjitdy i 
Carbon, 3*33; silicon, 1*66; sulphur, 0*04; {ffiosphotos, 
0*30; and manganese, 0*47 per cent. Other ims' of 
similar composition may be used instead of too** given 
above, and the steel may be melted separately, and then 
intimately mixed with the molten iron if dMired.—A. O. X. 

Zinc and lead-svMide ores ; Trecdmenl of -. A- H. 

Imbert, Grand Montrouge, France. Eng. pat, 10,308, 
May 2. 1906. 

Thi ore ia mixed with Ume and ferric oxida or cdte 
auitable snbstanoes, and heated in a retort oonneetod with 
a eaitoUe oondenser to about 11006 0., whereby, it is 
steiad, a pmleotiy ffuid homogeoeans bath it ptodoeed. 
linvw metalUo iron or other metal in a solid or liquid state 
be farinodnoed, it ia found that the xiiui is almost cunnptstety 
velatiUaed fat about a quarter of an hour, itovlttg a p»- 
{eetty Uqnid ntMs. whiob on being run out tod eoteed, 
eqaeietetef tonpper iagrir of Mag and alowas stiMtotonf. 
.•stoUda. >e»in»afaiinB.!aeaBaaly .ai^ tone.. Wsm> Itodto 
• newnNn toa .ent^tosat'a( ■» tatonad to a'aMtaHie' aMa 
homtotoa mlpl^ bat^aaMB pasfaetitofaaatonmc 
: vMh tiM aino H. 0. 
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USITID SlACn PATlilT*. 

IKuriMM /or tkt mmediali production of metal from oret ; 
and metallurgieat proeeae. O. B. Utwson, Caldwell, 
N.J. U.S. Pate. 828.974 and 829,S7S, Aug. 28, 1906. 

Thb invention relates to a process of raoduoing directly 
from ores, metals whioii do not form carbides at the temper¬ 
ature of a gas-fired furnace. The ground ore is subjected, 
in the absence of air and without an}' fiux, at a tempera¬ 
ture below the melting or volaUlising point of the metal, 
to the action of finely-divided carbon and of the carbon 
monoxide which it instantaneously produced therefrom. 
The process is carried out in a rotati^ reducing furnace, 
beatra internally by a flame, which is introduced at one 
end, in such a manner that it can be directed to any part 
of the charge or hearth. Means are provided for regulating 
the character of the flame. The ends of the furnace are 
covered with caps lined with fire-poof material, and an 
inspction tube is provided passing through the stack 
and the cap at the flue end of the furnace.—A. B. 

furnace ; MetaUurgieal -. G. W. Shear, Joliet, 111. 

II.S. Pat. 829,676, Aug. 28, 1906. 

Thi furnace (see figure) has its roof formed with straight 
portions inclined in opposite directions, and united by a 


" rampant ” arch, the inclination of one of the straight 
portions being greater than that of the other. The lines 
of the «oh merge into the lines of the straight portions, 
and the inclination of the arch is towards the front of the 
furnace.—A. S. 


Biasf furnace. M. Hannaberg, Aasignor to Prodingham 
Iron and Steel Co., Prodingham 17,8. Pat 630,913, 
Sept. 11,1906. 

Sn Eng. Pat 26,268 of 1905 i tiiis J,, 1906, 818.—T.P.B. 

furnace for roaming, dUoridieing [Morinating], or drying 
ores. A. V. leggo, Pendeen, Victoria. U.S. Fat. 
830,904, Sept 11. 1906. 

Su Eng. Pat. 21,160 of 1805; this J., 1906, 691.—T.P.B. 

Sulphuroue oxide [Sulphur dioxide] 2 Proeeei of 

recovering - [from furnace gaeet]. P. B. Carpenter, 

Denver. Colo. U.S. Pat 829.766, Aug. 28, 19(}6. 

Thb gases from furnaces burning sulphide ores are 
moistened with cold water, and caused to deposit sus¬ 
pended particles of solid matter, and the sulphurous 
oxide (sulphur dioxide) in the gases is recovered by 
absorption in water cooled to about (f C.—A. S. 

Oree j Method of emelting -, and eeparating mattei, 

R. Baggaley. Pittsburg, Pa., C. M. Allen, Lo to. Mont, 
and E. W. Lindquist, Chicago, 111, U.S. Pat 830,040, 
Sept 4.1906. 

A Bopy of molten matte is formed In a converter, and air 
is blown through. Sulphide ore is then fed in at one end 
of the converter, and allowed to float on the molten matte 
in the direction of the other end, being oxidised and melted 
during its travel, by the heat produced by the converting 
action. The resulting slag and matte overflow continu¬ 
ously at the axis of the converter, and are protected from 
the chilling effect of the atmosphere during their travel 
from the convertor to a fore-hearth or settung chamber, 
wherein they are separated by gravity.—A. 8. 

Crucible. E. A. Colby, Newark, N.J. U.S. Pat. 
830,208, Sept. 4, 1906. 

Thb claim is for a lining of friable material 
which is applied in sections or otherwise to the 
inner face of the inner side of an annular crucible. 
It is formed so as to be less resistant to internal 
pressure than the material of the crucible, in 
order that the latter may not be fractured by the 
expansive force of the solidifying metal_W. H. C. 

Zinc; Apparatue for obtaining -. J. Armstrong, 

London. U.S. Pat. 830.283, Sept. 4, 1906. 

Sbb Eng. Pat. 20,643 of 1905 ( this J., 1906,1118.—T.P.B. 



furnace 7 Roatting and vclatUieing -. S. I. Qawson, 

Salt Lake aty, UUh. U.S. Pat. 829,843, Aug. 28,1906. 

Tub furnace comprises a muffle fixed in and extending 
through a revolving cylinder mounted in an inclined 
position. Between the muffle and the cylinder are " fire 
chambers ” (heating chambers) communicating with a 
fire-box at the lower end of the cylinder. The upper end 
of the muffle communicates with a vertical '* fume- 
{dpe," and there is also a stationary chimney or smoko- 
staoi^ from which a longitudinal branch extends above 
the cylinder for. its entire length. The ore is fed into 
and conveyed through this branch of the stack, and then 
fallt down a shoot into a conveyor, which passes trans¬ 
versely through the fume-pipe, and extends into the 
muffle. The branch of the stack also contains a nest of 
air-superheating pipes, the air from which is forced by a 
fan into tiie fnwi.fsMngdevioe, which delivers powdered 
coal to the fire-box. There are also longitudinal air- 
auperhaating pipes disposed in the wMI of the cylinder, 
oomnnmioatii^ with a coiled pipe surroundii^ the fire¬ 
box, the ooil being connected to a blast-pipe.wfaiw delivers 
the hot air into the tower end of the muffle.—A, 8. 


fumtKt: Matk-produeing 
Pa. U.B. Pal - 


B.Ba 
Sepl ■ 


Tn lartntiOB ndatsa to a dnmaee for prodneing eoiner 
matte or eoppev, and orasists in eunsizuotinx tbs wait 
.the fonuee ui a# is t abte water-ooaled ssetiais, obo of 
wUeh «s((ies« stagHipoat;—A. <8. 


SUieon ; Method of melting and catting ——. H. N. Potter, 
New Bochelle, N.Y., Assignor to G. Westinghouse, 
Pittsburg, Pa. U.& Pat 830,738, Sept 11, 1906. . 
Tax silioon is fused in a vessel of carbon, the temperature 
being kept too low to form silioon carbide. The molten 
tUioon is coaled in a suitable mould.—£. 8. 

Pbbmoh PayBBia. 

VdatiU minerals; Secoverg and utUieation of heat late in 

the condeneation of meMlic dual from roatting -. 

Hoc Anon, des Mines et Usines d'Antimoine de Brioude- 
Auvergne. Pr. Pat. 861,530, Deo. 21, 1905. 

By means of an arrangement of cooling tubes, each open 
at one end. to the air, whilst the other end epens into a 
common channel, through which air is suppUsd to the 
furnace, the heat abstraoted from the volaHlised aub- 
stanoos is utilised in the roasting fumaoe.—J. H. C. 

Mttolt and aliogi; froduttion of futed - hy meant 

of their oxides and other eomponnde. .Wsldite, Ltd. 
Pr. Pat 364,949, Pelx 24,1906. 

8m Eng. Pat 10,881 of 1006 i tiffs X, 1906,763.—TXB. 

fmmaeeeBegenerative -, with arrangement ‘ for 

r^utating the firing. Bstiilakem Stadl Oe. ft. Pat 
36^240, Matuk 14, 1906. 

fn fumaoe proper it bust dver tegane^ve ehamlien 
«i|lab MW raMHedpith aft and gas; thase hn«fi%1)So<ipia 
iMUltln tiitir psesage thnni)^ lteebaiiiM« im allofM 
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to g^S tit » oondult w^sgoe (b«y bus into tho {ttniwie- 
«homl)er, through' a *^e* o! mnoos—tit* apent gaaea 
being Bn'ally allowed to eedape to the chimney through a 
flimilaT eeiiaa Ot ori^oel, the whole oirouiation being eon- 
trolled by Talree ao arranged aa to itvent the ourrente 
•when deeired.—J. H. C. 

thermic proem, based on Ike action of eilieon combined 
toith magneeinm or ite eomponnde. T. Ooldaohmidt. 
Fi. Pat. 864,818, March 16, im 
Tma poceaa ia baaed on the mutual reaction ot oxidea or 
aulphfdea of metala, or of metallio compounda and halogen 
eubatances, or of combinationa of auoh bodiea wtth 
each other when mixed with a reducing agent conaiating 
of a mixture, or alloy, of magneaium and ailioon, all the 
anbatanoea being employed in a finely divided or granu¬ 
lated condition. Such mixture ia analogous to " alumino- 
thermite," which forma the basis of the “ Qoldschmidt’a 
process,” wherein aluminium acta aa the reducm^agent. 

‘Copper and other metale; Extraction of - from iurnf 

reeiduei. A. Tixier. Fr. Pat. 364,512, March 23, 

Th* residues are treated with nascent chlorine in an acid 
solution at a temperature of from 7(f to 80“ C., whereby 
the copper and other metals ace brought into solution for 
anbaequent treatment by known methoda. 

The nascent chlorine ia obtained from chloride of lime, 
or alkali or alkaline-earth hypochlorites. The dry 
burnt pyrites residues may, for example, be treated with 
from 2 to 5 per cent, of chloride of lime, and then, in the 
vats, the mixture it treated with dilute hydrochloric acid. 

-J. H.C. 

Minerals; Process and apparatut for the red/uetion or 
fusion of —— by means of carbon monoxide. £. A. A. 
OronwalL Fr. Pat. 365,412, April 19, 1906. Under 
Int. Conv., May 8, 1905. 

Sex Eng. Pat. 9799 of 1906 j this J., 1906, 860_T. F. B. 


XL—ELECTB(M3HEMISTRT AMD 
ELEOTRO-METALLUBQT. 

> (Continued from page 892.) 

U.)-KI,BCTRO-CHEMISTEY. 

Paper and solid cellulose [and acetylcellulose]; Electrical 

insulating properties of dry -. A. Oampbell. Proc. 

Roy. Soc., 1906, 78A, 196—211. 

The results of experimenta on a number of papers used 
tfor insulating telephone wires are given. All the papers 
were of “ obeinical wood fibre," this kind being conaidered 
the moM dtaable. For telephonic purposes a minimum 
of specific inductive capacity la desirable; this constant 
ran^ from 1'8 to (air»l) in the papers examined, 
after tiwroiuh drying, and was found to bo approximately 
igiropottiMtau to wa density. The best material is that 
•mhiah contains the greatest proportion ot air spaces, and 
iin whMs'tbe fibres Ue as much ae possible parallet to the 
ourfaoe. 

For transparent films of pure cellulose the specific 
sathfirtM capacity was found to be absnt 7, for normal 
•cellulose triacetate about 3'9. The latter material it far 
less susoeptible to temperature changes, as regards electrical 
propsTtieiirtliatietilidaoe. Oelluloeeasaninsulatartirery 
greatly aSected by mWote amounts of moisture, and Ae 
tanthac’s aEmrimento on tide point lead'to the infereaoe 
that Uuair-diied niatarid a'Mrt of .tiie moisttm iaCtHnii- 
oally combined with oeUnfoae' to form sit dtOtodytie 
aplutimt. poailh^ d water in oeUuieoe iiydrato. Wlitn 
tiie toAparatnb io ndsfh. 4mMiat«on mw fioos, and 


Seduction proeessesi. Sek of nistal kgdridcs fa-, and 

nea data as to the composition of certain fats and ^ 
oils.' S. Fokin, J. mss. pfaya.-ohem. Cm*., 1MW,'9B, 
419—446. Chem. Cantr., 1^, S, 

It has bean stated by Marie fCompt. rend., 188, 1881; 
alto this J., 1903, lOrai and Peterson (Z. FlektxOohem.t 
11, 649; also this J., 1906, 896) that, in the electrolytic 
reduction of unsaturated acids, the nature of the cathode 
us^ has no apjweoiable infiuence upon t'he course and 
Telocity ot the reaction. The author finds, however, 
that rrauction can only be eSeoted with cathodee of 
palladium, platinum, rhodium, ruthenium, iridium, 
osmium, niokel, cobalt, and copper, and Aat the (quantity 
and the physical condition of the metal has a considerabm 
infiuettce on the coarse of the reduction. It is known that 
the metals named have the capacity of occindias hydros^ 
with the formation of unstable hydrides. It is these 
metals, also, which have been found to act as hydrogen- 
carriers in the reduction processes studied by Sabatier 
and Senderens (this J., 1901, 978 ; 1902, 604, 660, 1070, 
1157! 1903, 1012; 1904, 341, 654). The author ia of the 
opinion that all reduction processes taking pltm in presmoe 
of the metals mentioned, eleotrolytio reduotion, 
reduction of gaseous substances by reduced metals by 
the process of Sabatier and Senderens, reduction by 
galvanic couples, and reductions by metal hydrides m 
solutions, are due to a special activity of the oooluded 
hydrogen, probably owi^ to such hydrogen being in tto 
monatomic condition. Tue aotivity of the metals vuies 
directly with thtir uMacity of occluding hydrogen; ptils.- 
dium is the most efficient, and then follow, in the order 
given, platinum, nickel, cobalt, and copper. The best 
results are obtained by the eleotrolytio proeess. and Ae 
author has studied in this way the reduotion of the fatty 
acids from linseed oil, Japanese wood oil, castor oil, and 
cod-iiver oil. Other unsaturated acids, allyl alcohol, nitiro- 
benisene, and carbon tetrachloride. He finds that linMad 
oil contains besides linolenio acid, an isomcride of hnolio 
acid, which does not form a orystalline totra-bromo- 
derivative. The elsiomargario acid from Jskpanese wqsd 
oil contains 18, not 17, carbon atoms, and appears to he 
an isomcride of linolic acid. The hydroxystoanc acid from 
castor oil is identical with the acid desoribed by Koiooski 
(J. mss. phys.-ohem. Oes., 32,149). (Tod-liver oil oontaias 
fatty acids with from 18 to 21 carbon atoms. Carbon 
tetrachloride is reduced to chloroform, and also, in part, 
to methylene dichlocide and methyl chloride.—A. S. 


Esoush Pxtests. 

FUaments for incandescing eketrie lamps ; Manufaelstn 

of -. J. R. Crawford. Eng. Pat. 14,898, JiOy 19, 

1906. n., page 918. 

Filaments for electric incandeseent lamps j Manufacture 

of -. H. toning. Eng. Pat. 2654, Feb. 1,-1906, 

II., page 918. 

Voltaie strong-eurrent ores; Production of ——» ,H. 
Pauling, Cielsankirchen. Oemany. Eng, Pat. 7889, 
April 2, 1906. 

In order to produoe vifitaie strong-ounent ares betwam 
electrodes comparatively distant fr^ cash oACr, tim dto> 
charges of an auxiliary spaik-gap are Uown’into tiwapMS 
between the electrodes. The hom-shaiped electrodw 
between whioh the ace is to be itniok are eoaneetod by 
wires to a source of eleotrieal energy. &i pansUet wiw 
Ala main spark-gap is arranged the nimary oml of • 
tcansfonner, the eeoandary of wnieh it someeM 
to on anxiUary pair of electrodes dispoeed bitiow and in 
the same {fiane as the main electrodes. Tto two pair* of 
atectrodea are aontaiodd in a jipe of oval crosa-seettoB, 
Aroogh whiA a current of gas is blown at a vaioiity of 
’ait>isBaa>t9-atMtrea 'par oaeond. UkO' dtiohatfa ■hrtwrln 
'tiwianailiMy^ttaetradaais^iown byAn-ooiunt-0801 
batwaon-tite! inaln.'* l *e t ro da s,»'and: na a n»a tiw-taiaalcioat 
enoegy aunpUod A tite tatto A jof marom-. fti a ii p a rlii 
gap— A. 8 . . 
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Ujumb 8ir*T*» PAimns. 

Jltrsooe; Utaetrie-~ t-; B. Plstoefaicic, Puis. U.8. P»t. 
826,962, Jaly 24, 1906. 

This jnvsntion relates to an electric mnffle, consisting 
of a receptacle of flte-proof material and a casing into 
which the receptacle fits. ' The caeine is proridecT with 
a bottom and fixed vertical walls, together with a movable 
vertical eide wall which is pivoted at its lower edge to 
the bottom, and a top or lid pivoted to the upper e<lgo of 
the movable wall. In the wall of the receptacle is secured 
a heating conductor, the latter being connected to two 
contact pieces projecting from the lateral wall of the 
receptacle, and passing througli apertures in the casing. 
When the receptacle is placed in position in the casing, 
the contact pieces engage with spring contacts fixed to a 
bed-plate which carries the casing. In the back of the 
receptacle, is an opening, through which is placed a 
thermo-electric couple, one end m the latter projecting 
into the heated portion of the furnace. Kesistanoe wires, 
housed in the wall of the receptacle, are attached to the 
rear end of the couple, the couple end resistance wires 
being protected against the infiuenoe of the temperature 
at the outside of the apparatus by a “ heat-repelling pad." 
Rods are connected to the resistance wires, and project 
outside the receptacle, so that connection may be made 
with a suitable galvanometer.—B. N. 

FUatneiU ; [JSfecIrfrl incandescent lamp -, and method 

of making the, eame. J. M. Canello. U.8. Bat. 829,508, 
Aug 28, 1906. 11., page 919. 

Cotton : [Eleetrclutic] Methal of treating -. 0. D. 

Burton. U.S. Pat. 827,293, July 31, 1906. V., page 


Oases ; lEleetrical] Method of effecting chemicrU action 

in -. D. R. Lovejoy, Assignor to Atmospheric 

Products Co., Niagara Falls, N.Y. U.S. Pat. 829,872, 
Aug. 28, 1906. 

This invention relates to a method of causing gases to 
unite chemically, and consists in charging the gases 
separately with electrostatic chargee of different polarity, 
and of a potential aufliuient to effect cheinioal combination. 
When the gases are mixed, the electrostatic attraction of 
the molecules of one gas for the moleeules of the other gas 
will cause combination of the gases.—B. N. 

Oases ; A pparatns for svhjeeting —— to high-tension 
[eleetriml] discharges. D. R. Lovejoy, Assignor to 
Atmospheric Products Co., Niagara Falls, N.Y. U.S. 
Pat. 829,873, Aug. 28, 1906. " 

Th» apparatus comprises a chamber for receiving the 
gasoa, a series of fixed electrodes mounted adjustably in 
the walls of the chamber, and a series of movable electrodes, 
both sets being eonneoted in parallel with a high-tension 
alternating currant. In order to ensure a minimum 
volume and minimum current for each of the arcs, each of 
the parallel electrode circuits is provided with an induct¬ 
ance, and the electrodes are constructed of fine wire. 
The movable electroiles are fixed to the ends of supports 
carried by a shaft capable of rotation, the shaft being 
provided with insulated bearings. As the shaft turn^ 
the movable electrodes come within arcing distance of 
the fixed electrodes, and the arcs are suecesstvely formed, 
elongated, and extinguished. The arc formed between 
any pair of electrodes is isolated by suitable means from 
the arcs formed between adjacent pairs of.electrodes. 
A synchronous motor, mounted on, but insulated from, 
the chamber, is connected to the generator, and drives 
the movable electrodes, means being provided for 
a^usUng the making and extinction of the arcs relatively 
to the alternation and phase of the altematiag current. 
A rectifier, in the ammating onrrent ohreoit, with 
ita commutator moving with the movaUe electrodes, 
is arranged so as to cause reversids of oumsnt during 
extincrion of the «cs, whereby the same potential relatkm 
between the deotrodee is maintained. The geeea nt 
supplied to the eenbril portitut at the ehamW at a 
preamne Ughar than that of the atmoapfaere, .and tfaa 
gases reeeire an outwud ajiral motion. ChtUett lot 


the products are arranged in oloae proximity to the 
arcing points, and each outlet is provided with a defieotot, 
direotod contrary to the diseotion of rotation of the 
shaft, so as to deflect the produots formed by the ares 
into the outlets. Qas-duot^ leading from the outlets, are 
provided with valve^ which are mtermittently opened 
and closed by suitable means, thus giving an intermittent 
flow of gases into the chamber, the impulses of flow being 
timed to oommenoe just after the ares are struck, and to 
osase just after the arcs are extinguished. The gases 
may be separately ohargejl elootrostatioally before being 
led into the chamber, and allowed to mix in the presence 
of the ares, or immediately before coming into contact 
with the arcs.—B. N. 

Oases; [Eketrical] Method of effeeting the combination 

of -. D. R. Lovejoy, Assignor to Atmospheric 

Products Co., Niagara Falla, N.Y. U.S. Pat. 829,874, 
Aug. 28, 1906. 

Tins invention relates to a process of forming nitrogen, 
compounds, an electric arc nr arcs being farmed, elongated, 
and mtemipted, and a mixture of air and oxygen, contain¬ 
ing about equal volumes of nitrogen and oxvgen, being 
introduced into the presence of the arc. l*he residue 
gas may bo again treated after enriching with oi^gen. 
Hydroj^n moy also be added, so as to form a mixture 
c'ontaining less than 10 per cent, of hydrogen.—B. N. 

Oases; [Electried] Apparatus for effeeting chemical 
coition in -. D. R. Lovejoy, Assignor to Atmos¬ 

pheric Produots Co., Niagara Falls, N.Y'. U.S. Pat. 
829,870, Aug. 28. 1906. 

A BpiTAm.x reaction chamber is provided with one outlet 
and two inlet-passages for supplying gases, the latter 
passages being provided with electrodes. Fleotrostatio 
charges of opposite potential are given to the electrodes, 
which thus impart similar charges to the gases. Means 
are provided for heating the electrodes, and for subjecting 
the gases to the influence of a source of radiant energy. 

—B.N. 

Oases; [Ffeefricof] Process and apparatus for effeeting 

chemieed action in -. D. R. Ixivmoy, Assignor to- 

Atmospheric Produots Co., Niagara Falls, N.Y. U.S. 
Pats. 829.876 and 820.877, Aug. 28, 1906. 

Thk molecules of the gases, such as nitrogen and oxygen, 
are separately charged eleotroatatieMly to opposite 
potentials, and the gases mixed, and subjected to the 
action of an electric .current in the form of an arc of, 
minimum volume. The arc is maintained at a minimum 
volume, suflicient to prevent the ij^eoking of the arc, or 
the latter miw be repeatedly formed, elongated, and 
interrupted.—B. N. 

Ozonised air or oxygen ; Apparatus for producing highly- 

-. A. Udobaux, Paris, Assignor to W. Mallmann, 

Roremonde, Holland. U.S. Pat. 830,976, Sept. 11,. 
1906. 

SxB Fr. Pat. 336,092 of 1903 j this J., 1904,193.-1. B. B. 


Fbxncx Patxhts. 

ineandtscence lamps; Process of increasing the 

reeistanee of certain vutale, eepeeiaUy thoee et*s 0 fihr* 
glcne-bodies of H. Knzm. lY. Pat. S^IUS,. 

March 27. 1906. II., page 920. ^ 

Qtou-bodiee for eleetrie lighting; Manufacture 'rf tfirV 
Siemens and Halske, A.-a. SY. Pat. 86^(06, Anil 0, 
1906. U., page 930. ' 

Incandescence eleetnic lamps uiith metallie fSamtuts ; 
'Mamfaeture <4 —. Dsutoehe Oaaolflh. A.-0. 
(An^). lY. Pat. 865,188, A^ 12, 1808. U.,. 

Super frm enctasss* ; Proms of mrooiag — the- 
odd M a mse tompaomd, IL BattiatolB wad B-BotaUL. 
BY. Pat. 884,689, Joa. 1886. ' XPl, f*gw 0M. 
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to g^S tit » oondult w^sgoe (b«y bus into tho {ttniwie- 
«homl)er, through' a *^e* o! mnoos—tit* apent gaaea 
being Bn'ally allowed to eedape to the chimney through a 
flimilaT eeiiaa Ot ori^oel, the whole oirouiation being eon- 
trolled by Talree ao arranged aa to itvent the ourrente 
•when deeired.—J. H. C. 

thermic proem, based on Ike action of eilieon combined 
toith magneeinm or ite eomponnde. T. Ooldaohmidt. 
Fi. Pat. 864,818, March 16, im 
Tma poceaa ia baaed on the mutual reaction ot oxidea or 
aulphfdea of metala, or of metallio compounda and halogen 
eubatances, or of combinationa of auoh bodiea wtth 
each other when mixed with a reducing agent conaiating 
of a mixture, or alloy, of magneaium and ailioon, all the 
anbatanoea being employed in a finely divided or granu¬ 
lated condition. Such mixture ia analogous to " alumino- 
thermite," which forma the basis of the “ Qoldschmidt’a 
process,” wherein aluminium acta aa the reducm^agent. 

‘Copper and other metale; Extraction of - from iurnf 

reeiduei. A. Tixier. Fr. Pat. 364,512, March 23, 

Th* residues are treated with nascent chlorine in an acid 
solution at a temperature of from 7(f to 80“ C., whereby 
the copper and other metals ace brought into solution for 
anbaequent treatment by known methoda. 

The nascent chlorine ia obtained from chloride of lime, 
or alkali or alkaline-earth hypochlorites. The dry 
burnt pyrites residues may, for example, be treated with 
from 2 to 5 per cent, of chloride of lime, and then, in the 
vats, the mixture it treated with dilute hydrochloric acid. 

-J. H.C. 

Minerals; Process and apparatut for the red/uetion or 
fusion of —— by means of carbon monoxide. £. A. A. 
OronwalL Fr. Pat. 365,412, April 19, 1906. Under 
Int. Conv., May 8, 1905. 

Sex Eng. Pat. 9799 of 1906 j this J., 1906, 860_T. F. B. 


XL—ELECTB(M3HEMISTRT AMD 
ELEOTRO-METALLUBQT. 

> (Continued from page 892.) 

U.)-KI,BCTRO-CHEMISTEY. 

Paper and solid cellulose [and acetylcellulose]; Electrical 

insulating properties of dry -. A. Oampbell. Proc. 

Roy. Soc., 1906, 78A, 196—211. 

The results of experimenta on a number of papers used 
tfor insulating telephone wires are given. All the papers 
were of “ obeinical wood fibre," this kind being conaidered 
the moM dtaable. For telephonic purposes a minimum 
of specific inductive capacity la desirable; this constant 
ran^ from 1'8 to (air»l) in the papers examined, 
after tiwroiuh drying, and was found to bo approximately 
igiropottiMtau to wa density. The best material is that 
•mhiah contains the greatest proportion ot air spaces, and 
iin whMs'tbe fibres Ue as much ae possible parallet to the 
ourfaoe. 

For transparent films of pure cellulose the specific 
sathfirtM capacity was found to be absnt 7, for normal 
•cellulose triacetate about 3'9. The latter material it far 
less susoeptible to temperature changes, as regards electrical 
propsTtieiirtliatietilidaoe. Oelluloeeasaninsulatartirery 
greatly aSected by mWote amounts of moisture, and Ae 
tanthac’s aEmrimento on tide point lead'to the infereaoe 
that Uuair-diied niatarid a'Mrt of .tiie moisttm iaCtHnii- 
oally combined with oeUnfoae' to form sit dtOtodytie 
aplutimt. poailh^ d water in oeUuieoe iiydrato. Wlitn 
tiie toAparatnb io ndsfh. 4mMiat«on mw fioos, and 


Seduction proeessesi. Sek of nistal kgdridcs fa-, and 

nea data as to the composition of certain fats and ^ 
oils.' S. Fokin, J. mss. pfaya.-ohem. Cm*., 1MW,'9B, 
419—446. Chem. Cantr., 1^, S, 

It has bean stated by Marie fCompt. rend., 188, 1881; 
alto this J., 1903, lOrai and Peterson (Z. FlektxOohem.t 
11, 649; also this J., 1906, 896) that, in the electrolytic 
reduction of unsaturated acids, the nature of the cathode 
us^ has no apjweoiable infiuence upon t'he course and 
Telocity ot the reaction. The author finds, however, 
that rrauction can only be eSeoted with cathodee of 
palladium, platinum, rhodium, ruthenium, iridium, 
osmium, niokel, cobalt, and copper, and Aat the (quantity 
and the physical condition of the metal has a considerabm 
infiuettce on the coarse of the reduction. It is known that 
the metals named have the capacity of occindias hydros^ 
with the formation of unstable hydrides. It is these 
metals, also, which have been found to act as hydrogen- 
carriers in the reduction processes studied by Sabatier 
and Senderens (this J., 1901, 978 ; 1902, 604, 660, 1070, 
1157! 1903, 1012; 1904, 341, 654). The author ia of the 
opinion that all reduction processes taking pltm in presmoe 
of the metals mentioned, eleotrolytio reduotion, 
reduction of gaseous substances by reduced metals by 
the process of Sabatier and Senderens, reduction by 
galvanic couples, and reductions by metal hydrides m 
solutions, are due to a special activity of the oooluded 
hydrogen, probably owi^ to such hydrogen being in tto 
monatomic condition. Tue aotivity of the metals vuies 
directly with thtir uMacity of occluding hydrogen; ptils.- 
dium is the most efficient, and then follow, in the order 
given, platinum, nickel, cobalt, and copper. The best 
results are obtained by the eleotrolytio proeess. and Ae 
author has studied in this way the reduotion of the fatty 
acids from linseed oil, Japanese wood oil, castor oil, and 
cod-iiver oil. Other unsaturated acids, allyl alcohol, nitiro- 
benisene, and carbon tetrachloride. He finds that linMad 
oil contains besides linolenio acid, an isomcride of hnolio 
acid, which does not form a orystalline totra-bromo- 
derivative. The elsiomargario acid from Jskpanese wqsd 
oil contains 18, not 17, carbon atoms, and appears to he 
an isomcride of linolic acid. The hydroxystoanc acid from 
castor oil is identical with the acid desoribed by Koiooski 
(J. mss. phys.-ohem. Oes., 32,149). (Tod-liver oil oontaias 
fatty acids with from 18 to 21 carbon atoms. Carbon 
tetrachloride is reduced to chloroform, and also, in part, 
to methylene dichlocide and methyl chloride.—A. S. 


Esoush Pxtests. 

FUaments for incandescing eketrie lamps ; Manufaelstn 

of -. J. R. Crawford. Eng. Pat. 14,898, JiOy 19, 

1906. n., page 918. 

Filaments for electric incandeseent lamps j Manufacture 

of -. H. toning. Eng. Pat. 2654, Feb. 1,-1906, 

II., page 918. 

Voltaie strong-eurrent ores; Production of ——» ,H. 
Pauling, Cielsankirchen. Oemany. Eng, Pat. 7889, 
April 2, 1906. 

In order to produoe vifitaie strong-ounent ares betwam 
electrodes comparatively distant fr^ cash oACr, tim dto> 
charges of an auxiliary spaik-gap are Uown’into tiwapMS 
between the electrodes. The hom-shaiped electrodw 
between whioh the ace is to be itniok are eoaneetod by 
wires to a source of eleotrieal energy. &i pansUet wiw 
Ala main spark-gap is arranged the nimary oml of • 
tcansfonner, the eeoandary of wnieh it someeM 
to on anxiUary pair of electrodes dispoeed bitiow and in 
the same {fiane as the main electrodes. Tto two pair* of 
atectrodea are aontaiodd in a jipe of oval crosa-seettoB, 
Aroogh whiA a current of gas is blown at a vaioiity of 
’ait>isBaa>t9-atMtrea 'par oaeond. UkO' dtiohatfa ■hrtwrln 
'tiwianailiMy^ttaetradaais^iown byAn-ooiunt-0801 
batwaon-tite! inaln.'* l *e t ro da s,»'and: na a n»a tiw-taiaalcioat 
enoegy aunpUod A tite tatto A jof marom-. fti a ii p a rlii 
gap— A. 8 . . 



Ct. xxa— PI0MENT9, PAINTS; BSSEfS. VARNISHBS; ISDU-RUBBER, Aa tOrt-lAMW. 




<Xive mart; Sxtrattim of — uiik tarhoo btnlfhidt 
or carbon IttraeUeridt. B. J&rgenwn. Z. aogew. 
Chem., 1606, 38, 1646—1M7. 

Tkx retiduee left after the exiraotlon of oil from olives 
liy {neasnrO contain from 10 to 16 per cent, of oil, whicli 
is usually recovered by means of volatile organic solvents, 
such as ether, benaine, and especially oarimn bisulphide. 
Carbon te^aohioride may be used advantageouuy in 
place of carbon bisulphide, as it is now obtainable at a 
moderate price. Itisnon-indammableand leaves no odour 
in the oU.—H. B. 

• 

Herring oi; Jftpancee -. C. E. Sage Chem. and 

Drug., 1906, 68, 398. 

A savntl of Japanese herring oil examined by the author 
gave the following results;—Colour, pale brown ; sp. gr. 
*t 20" C., 0*9116; acid value, 16'8 ; saponification value, 
193-7; iodine value, 137-0. (See also this J., 1909, 819.) 

—A. 8. 

Seduction processes; Sole of metal hydridce in -, and 

neio data as to the eompoaition of certain fate and fieh 
[, oile. 8. Fokin. XL4., page 9%. 

Knolish PATisrs. 

Satty acida ; Manufacture of - from fatty acid eatera. 

Verein. Chemische Werko A.-O., Charlottenburg, 
Germany. Eng. Fat. 26,080, Deo. 9, 1905. Under lot. 
Conv., Jan. 26, 1905. 

Ssa Ad<ytion of Dec. 11, 1906, to Fr. Pat. 328,101 of 
1902; this J., 1908, 664.—T. F. B. 

Tallowa t Process for purifying -. J. Harris, London. 

Eng. Pat. 4260, Feb. 21,1906. 

OzonB is blown through the melted fat, which is then 
treated with an alkaline solution to precipitate impurities 
and colouring matters. The supernatant fat is next treated 
with air or, if necessary, with ozone again, and is finally 
mixed with, say, 5 per cent, of an alkaline aluminous 
earth, and filter^. In the case of abnormal rancidity 
or odour, low-pressure steam may be blown through the 
fat after the separation of the precipitated impurities, 
and before the final treatment with air.—C. A. M. 

Soap powdera or detergente having both eleanaing and 
poUMng properties. W. Pochin and J. H. Uiohardson, 
Manchester. Eng. Pat. 26,119, Dec. 16, 1906. 

The powder consists of a mixture of soapstone (say 
100 parts), a sodium compound such as anhydrous sodium 
carbonate (say 20 parts), with or without a little caustic 
soda, and soap (say 7 parts). Special claim is also 
made for the method of mixing these ingredients, the 
eohp uid sodium carbonate being first ground together, 
the soapstone, preferably in powder, then added, and the 
whole ground until thoroughly mixod.-^C. A. M. 

Uhitbd Statm Patbsts. 

l/iArieant, H. N. Potter, New Rochelle, N.T., Assignor 
to (1. Westinghouse, Pittsburg, Pa. U.S. Pat. 830,739, 
Sept. 11, 1806. 

A aaiAgi or an oil is thickened by the mere addition 
of, and mixing with, powdered silicon monoxide.—E. S. 

Booth and process of mating the same. M. Kuess, Tunia 
D.S. Pat 830,332. Sept. 4, 1906. 

Sn Cn Pat. 387,714 of 1903; this J., 1604, 488.—T.F.B. 
Fbbsox Patkcts. 

-fatty aubataneea} Saponification of -. A. Ratter. 

Fr. Pat. 361,eMi, June IS, 1806. 

Tb> IMoev olaimed is fat the i^oltmieaut sanpniScation 
«if or fats and Mtorifieotion of the fatty adds, 
iMting. ^ fats, fto., with pwe or opneentn^ 
alMhaH and a Small ^ulntlty if an aetd g^eh aa.hlfwo- 
dtdasis aoid, wsfsraUy on a hot watw bath,- tindar it reflux 
toadtititf. nio loealtint satin alAi MpaMMd bma'the 


glyoerot and excess of the sdoobol, by treatment with cold 
water or salt water, and then isoiatM from one another by 
reotifleatton, filtration, Ac—0. A. U. 

Ofive and other vegcttMe oUa ; Proeeaa of extraeting - 

Don Miguel del Prado y Liaboa. Wi. Pat. 366,187, 

April 12, 1906. 

The entire olives or other fruit ace introduced into a 
closed vessel surrounded by a hot water chamber, and 
provided with a mechanical agitator, and the oil liberated 
at a low temperature (20^ C at most) is drawn Off below 
through filtering material by means of a vaounm pump. 
The temperature of the pulp is then raised to, say, about 
60^ C., and a second quality of oil drawn off tlwoagb a 
filter into a second receptacle. Finally steam ia blown 
into the vessel, and the supernatant oil drawn oS through 
a pipe at the top, yielding oil of the third class. The 
olive stones separated from the residual pulp can be 
utilised in the manufacture of alcohol, acetic acid, Ac., 
by destructive distillation, whilst the fruit pulp itself can 
be used as food for cattle. Special claim is made for a 
form of apparatus in which the above-described method 
of separating the oil can be carried out.—C. A. M. 

Lubricating oil which emita no odours or even haa an agree¬ 
able odour on burning. A. Haenftein and L. Kornfeld. 
Fr. Pat. 366,336, April 17, 1606. 

CliAiM is made for an addition to ordinary lubricating oil 
of Bubstancos which give off a pleasant odour on burning, 
and have a boiUng point lower than that of the oil itaeii. 
Suitable substances mentioned are oil of rairbane, “ huUe 
de terpine (CioRisU),” and saiicylio aldehyde.—C. A. M. 

Wax ; Method of Ueaehing -. E. Weing&rtner. 

Fr. Pat. 365,366, April 17, 1906. 

The crude aubstance (beeswax, carnfiuba wax, Ac.) 
is heated above its melting point, and treated with about 
10 per cent, of fullers’ earth, which is added little by little. 
The temperature is then gradually raised and maintained 
at, say, 160’—nfP C., until the wax is bleached, after 
which the fullers’ earth and impurities are separated by 
filtration, and the wax left in, the residue subsequently 
extracted by means of a solvent.—C. A. M. 

Detergent for uae with hard or aaline watera. R. Mac- 
pherson and W. E. Heys. Fr. Pat. 364,976, April 6, 
1906. Under Inti Conv., Nov. 16, 1905. 

A SOAP is prepared by treating cocoanut olein and a suitable 
albuminoid substance, preferably finely powdered cocoa- 
nut pulp, at a high temperature with a autficient quantity 
of caustic alkali to effect saponification. Flour or other 
filling material can be added to the ingredients before 
saponification. It is olaimed that the product is cheap, 
that it is easily soluble in hard and sea water, that it does 
not leave any odour, and that the small quantity of 
ihsoluble soap which it leaves on clothes, Ac., is easily 
removed by rinsing.—C A. M. 

xm.—PIGMEIITS, PAUm; RESDns 
VABMISHS8; HTDIA-ROBBIR. 

{Continued from page 895^ 

(A.)—PIGMENTS, PAINTR 
Esoiish Patekts. 

Painta or eompounda ; Ami-eorroaive ——. A, Milburo, 
trading as the FirsoUne Manufacturing Oo^ East 
Sunderland. Durham. Eng. Fati 18,683, Sept, ia, 1900, 
A PEBPABAnOK spaoiatly. intended, for metaliio auzfaces 
if msdt inoorpoiatiggl sUs, taliow, nwiii, or ,the Uke 
witih.si immeral eolooi> au«h,at.tiiw .white,' and.an inert 
fiihgtsfiee sooh as .plastft of Paiis, . The ingredients iMul 
{apBOrtisms qiseiaUy aMm/cd-tta as foDenrsw pine 
olhwi 1^ wWlf, Aiiti, I3:» AesIii' 

anim eFStookholm tsi, ff; a tmin, infrittgUgr fyuA -iO i 
I and tallow, 36 per cent. —OL A, H. 






uqfcU, »VB.J 


Uk jUU4*-VtUtUUN»l, KUM¥Hi IHIWjWB. ;ja>»HA*ftVJPgaP:, «v- 


Ctlour lait* yrtm •(« d^tt»S»\ l • MamtleM^rc of — 
O.lmta.jr,£oiiil(», ]nrainM«i«t«i,Lueitti.«sdBrSiihig. 
Hoaohst>oa-the-i(«lnfl, Qennua. Eng. Pnt. !i3,S6% 
Dm. so, 1906. 

Tks patent rektiu to the prepetetion ot ooloui lekei from 
the MO djreituih obtetned b; oombining diMo oomponsds 
with the ^-hydroxynephtholo Mid melting »t 218° C, 
The free MO-ouboxjiUo edds we treatednt» high tempera- 
tine with one or more alkaline-earth aaltc of a feeble acid 
(fatty or reein acida), or the aodinm Mlt of the no- 
oarboxylio acid ia treated i|fith a aoluble alkaline-earth 
aalt in preaence of one or more alkaline-earth aaite of a 
weak ai^. For example, 100 parta of white, finely ground 
heary-apar are well atirr^ with 250 parta of water, and 
23-47 parta of a paate containing 20 ^r cent, of p-nitro- 
bentene-azo-/3-hydroxynaphthoio acid, dilnted with 
250 pwta of water, we atirred in. Then, whilat atirring ia 
continued, 3*2 parta of calcium chloride diaaolved in 64 parte 
of water, 2*4 pwte of aodlum carbonate diaaolved in 48 parta 
of water, and 2'6 pwte of Turkey red oil (50 pet cent.) 
in 25 pwte of watw, are added, and the whole ia boiled 
until the ehade no longer changea.—A. S. 

Dyealttjf r Manulaeture of an [oso]-, ond colour laktt 

made thenfrom. Farbw. vorm. Meiater, Luciua, und 
Briining. Eng. Pat. 9989, April 28, 1906. IV., page 
922. 


Vniisd SiaTES PaTXSTS. 

White lead; Apparatue for producing -. J. W. Bailey, 

Jeraey City, N.J., Aaaignor to United Lead Co., Now 
Jeraey. U.8. Pat. 830,196, Sept. 4, 1906. 

The apparatuB compriaea a corroding chamber fitted 
with overlapping ahelvea diapoaed one above the other. 
An endleaa chain movea over the ahelvea in aucoeaaion, 
and ia provide with croaa-bara to which we pivoted rowa 
of ploughs, ,** placed alternately in reversed poaitiona.” 
The movement of the chain operatea mechanism for 
feeding comminuted lead to the top shelf, and for supplying 
a limiM amount of moisture to the lead. By means of 
the ploughs the lead on the shelves is continually turned 
over, and moved along the shelves and from one shelf to 
the next lower one, at a rote slower than the movement 
of the chain. Means ore provided for supplying a cor¬ 
roding gag to the chamber.—A. S. 

Paint. H. N. Potter, New Boohelle, N.Y., Assignor tb 
G. Weatinghouae, Pittsburg. U.8. Pat. 830,737, Itept. 11, 
1906. 

SxE Eng. Pat. 1279 of 1906; tide J., 1906, 434.—T. F. B. 

Paint; Method of making -. H. N. Potter, New 

Boohelle, N.Y., Assignor to G. Weatinghouae, Pitteburg, 
Pa. U.8. Pat 830,740, Sept 11, 1906. 

A EttiooH monoxide paint is made, which ia used in com¬ 
bination with other p^te or pigments. (See Eng. Pat 
1279 of 1906 J this J., 1906, 434.)—E. a 


Oolmr ba»ui Jfnm* for pr*i>»r^ J* 

, H«(er, /ate, owl; Wk frm «f«si4e ■ET'v, 
vorm. lisiater, Imoiua, wtd Braniog. tg^uSt^ 

April 7, 1906. Under liB. Conv., Kay 19, IfpS. 

8m Eng. Pat 10,072ffi[ 1906 1 tiiit J., I«06i 768.— 

(B.)-EISIN8, VARNISHES. 

Oopeie ; Action of noMhaUnt upon ——. C. OoiB(p)ler. 
Bull. Soo. Chim., 1906, 88. 762-767- 

The author has compared the propertiei of a ooMl Jrao 
Madagaacw with those of the same rendered soinbie by 
fusion and by beating with naphthalene under ptesaure 
(Terrisae, this J., 1904, 652). The advantagee of this 
latter method of treatment an: (1) Thera u no lose of 
weight; (2) the resulting {soduet it pale inie<doiiZ( 
(3) ite haraneaa ia almost nnimiudiad. efieote of 

each prooeea on the properties of the copal are ahown in 
the fimowing table 


Speciflo gravity at IS* C. 

Melting point. 

Add value . 

BaponiaoaUon value .. 
PereenUue ineetubU ia- 

Etbyl aloohoi. 

Methyl aloohoi. 

Amyl alcohol . 

Btber . 

Chlaroform . 

Carbon tetrachloride.. 
Spirit of turpeatine.. 

Acetone ... 

Beniene . 

Aniline. 

Benaaldehyde. 

Amyl acetate . 


Oiigtnal 

copftl. 

I'aiion 

proMM. 

, 

1*068 

1*0«8 

&b0V€) 800* C. 

205-0. 

98*0 

68*2 

70*1 

44*6 

78*8 

01*8 

79*6 

98*8 

82*4 

66*7 

66*0 

61*8 

69-0 

1*7 

85*0 

4*0 

80*8 

8*6, 

64*3 

84*8 

78*4 

1*8 

17*8 

galatlMbt 

21*8 

2*0 

34*8 

■«*2 


Saphteal en t 

proceta. 


l-Ml 

IdfO. 

•'74*4 

sa-s 

IM 

lg.7 

a^bla 

Ta-a 

et-i 

et-o 

UK) 

aoluUa 

tcjitbls 

•Mubla 

-F. Sons. 


Ukitbd States Patekts. 


Wood dietiUing and pnetrving apparotue IJor extradim 
of turpentine, ibcj. F. 8. Davia, HnlUann, 8.0. 
Aaaignor to J. C. Richardson, Rabeltevills^ B.C U.8 
Pat. 826,407, July 17, 190A 
Turn invention telatea to an appwatue for treating woati 
with a heated fiuid, anch as melted rotin, the law ex 
traoting turpentine and other light vtdatUa Ule withou 
injuring the texture of tbs woM. The material to b 
treated ia placed in a retmt, or battc^ of leterte, a 
valved branched supply pipe ootmeoting BMh of fh< 
retorts with a oentnfogal pump located at or iMW .thi 
bottom of a tank. The latter ia hsated by a tuMabli 
furnace for melting down the material used, at a diitOlin) 
fiuid, and the fiuid ia thoroughly agitated, and diachazget 
from the. tank to the retorte by the jmmp. A valvec 
gravity Waoharge pipe oormeote each retm with the tank 
The distilling fluid ia maintained at an even temperature 
after being charged Into a retort, by oinulating it tiuongl 
a reheater and back to the retort by means m a aeeom 


Femcs FAmms. 


pump.—B. N. 


Lithopont; Manufacture of -L— ateUe to light. W. 
Oatwald. Ft. Pat 364,713, Hwch 29, 1906. Under 
Int Conv., ipril 1, 1905. 

esE Eng. Fat 7S19 of 1906; this J., 1906, 768.—T. F. B. 


Paid ; Liguid oementing -. The Standard Faint Co. 

Pat 364,752, March 30. 1906. 

Tbu pitint hi intended specially tpr filling intngtioeg in 
roofing, and for flexible coverlngt, and ia stated not to 
cnek witk chwiMt of tempentnie at nrhto the material, 
wUeh may oontiun bitninen hr pMeh, la toOed or mUoiled. 
tt oonaiato of wItoUe- p et ^ artioB S ' ef m mifotinating 
EohUtBoo (»ir„ 89! parte of Meihi pitioh), <«'» eOlowlng 
iMWm, ptofawMy * o)ri(to59„ 

oxidh ofcd ^ »'WatiW^vfct'(«ii„ ‘46 pifte <rf 


Turpentine; Proutt for darifping and dtodarithg oi 

^aooi -. E. Heber, New York. 0.8. Pat 

830,069, Sept 4,1806, 

TabsV uatten are removed from oil of wood turpentfab 
by distillation over time, end the pniified oil ia omnlrifiei 
with soap sdution; the emnhnon la teeated with oxidtifioj 
■geate to oxidise the oUonring m e tt e ra god odnriilwite 
aubsteaces, the soap la {necipitoted, and the VggAna 
diatiUed with steam, the pninfied torpantiae ^ batoi 
snbaequently eejparated from the water.—T. F. & 


Fbmob Patmv. 


__ Proem for dWnfMSp wAw, 
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Cu Xin.—PIGMENTS, PAINTS I RESINS, 


of oopol. amber, ehellao, &o., me prepared by oondenaing 
commercial phenol or ita homologoea with larfnaldehydc 
or ita hofflolognaa, and heating the oandenaatlOn product 
in the air, under preaanre,. or t'a mcuo. For example, 
10 parta of phenol ate treal^ with A—10 parta of a 40 per 
cent, aolution of formaldehyde and about 10 parta of 
16 per cent, hydrochloric acid. The product ia waahed 
free from aold and exceaa of phenol, and the reanlting 
plaatio maaa ia heated for about half an hour at 140^ C., 
either in the air or in preaenoe of an inert gaa under preaaure, 
whan a hard, tranaparent, yellow reain, reaembling amber, 
ia obtained.—A. S. 


(C.)—INDIA BUBBEB, *0. 

Iniia-mbber latex; Phgeieal ehemiMry of -. V. Henri. 

Gummi-Zeit., 1008, 90, 1227—1220. 

Thk latex of Hevea branlienait ia faintly alkaline, and 
oontaina 8*7 per cent, of total aolida. In one cubic 
millimetre there are 60 niiilione of microacopically visible 
globulea, which show well-marked Brownian movement. 
But can be brought to rest by dilution with at least 600 
volumes of 20 per cent, brine. Latex which has been 
freed from salts, &c. by dialysia, may by suitable 
reagents Ims either precipitated in ilocculent particles or 
coagulated to a clot, the latter phenomenon being experi- 
mentaliy moved to bo merely an advanced stage of the 
former. Alcohols have no effect on dialysed latex; 
neither have alkalia and salts of univalent metals. Salts 
of the alkaline earths, in at least N/1 concentration, and 
salts of the heavy metals as dilute as N/20, precipitate 
but do not coagmate. Acids are precipitants, sulphuric 
acid being especially active and causing coagulation in 
moderate dilution, TVichloracetic acid, even dilute, 
and I acetone, are coagulants. Coagulation is readily 
brought about by mixtures of alcohol with very small 
proportions of bivalent salts or of acids, whilst alkalis 
have an inhibitory influence.—W. A. C. 


Latex of Kiekxia {Puntnmia) daetiea. H. Strunk. Bor. 
Dtsch. phanu. Ges., 1008,16, 214—228. Chem. Centr., 
1908, 9, 889. 

SrsciMXHS of the latex of Kiekxia elatliea were obtained 
from cuts in the barks (1) 20 cm. and (2) 2} m. above the 
ground, (3) from cuts in thin branches 4 m. above the 
ground, and 14) from leaf-stalks. These contained 
respectively; (1), 49*09 j (2), 44*17 ; (3), 35*38 ; and (4) 
62*02 per cent, of dry substance; and (1), 44*84; (2), 36*94 ; 
(3), 22*84; and (4), 44*94 per cent, of pore caoutohonc. 
Tto percentage of caoutchouc in the latex thus appears 
to decrease as the distance of the cut above the groimd 
inoreasss. In Kamerun, the natives coagulate the latex 
by mixing it with one-half or one-third of its volume of 
water, astd boiling in an earthmware vessel. Coagulation 
can, however, be effected without boiling by pouring the 
latn into five times ite volume of water, and vi^oualy 
agitating the mixture. An addition of 1 c.c. of 26 per 
cent, hydrochloric acid retards the coagulation of the 
caoutchouc by boiling; an addition of 3 c.c. of 32 per cent, 
hydrochloric acid, on the other hand, so accelerates the 
process that ooa^lation takes place at 46°—6(1° C.; tlie 
caoutchouc obtained in this manner shows less tendency 
to decomlioee than that obtained in other ways. The 
average specific gravity of the latex was 0*9961 at 28° C., 
and the average content of ^ substance,46*88 per cent, 
with 0*606 per cent, of ash. The freshly coagulate rubber 
eoataine 6*31—7*41 per cent, of resin. On keeping, the 
rubber eoftens somewhat owing to oxidation, the pro- 
pertion of oaoutehouc decreasing and that of resin 
Inmssslng. The author recommends ooUecting the latex 
faomlfmg, vertical incisions in the tree.—A. 8. 

Xefee of Dutra eoehUata. W. A. Tildcn. Brit. Assoc., 
Section B, Yor^ 1906. <%em. News, 1906, M, 102. 
Tan sample of the latex of eottahua examined by 
the author contained axmall quantity of ammonia, which 
had iMan added |o {npveot coamAattoa, It was a wMte 
oteany Uonid of sp. n. 1*11, imiicihle with water. It is 
ocM^idjstea, sooner or later, by all acids, and on vjtgoraus 
agitatiao the itMpended parades tmMe to form Simps. 


TARNISHES: INDU-BUBBEB, lee. 

... 

It is also coagulated by strong brine, and by warming with 
an eqnal volume of a 20 per cent, solution of sodium 
carbeemte. When heated to 70°—80° C., a akin forme on 
thesarfaee. The latex yielded about 44. pm cent, of solid 
matter when ooagulatra by hydrochloric aetd; the 
ooagulum was tough, but oontuned very little rubber 
substance, being almost cdmpletely soluble in ^ohol and 
ia acetone. 

Pontianak, which it stated to be obtained from Df/era 
eoetvlttta, contains a small quantity of caoutchouc mixed 
with two or more other substances, of which one, melting 
at 17^ C., can be oryttaUised from alcohol The crystals 
contain 81*2 per cent, of carbon and 11*0 per cent, of 
hydrogen, corresponding approximately to the formula, 
CtfHijO. The molecular weight, as determined by the 
freezing-point method, was, however, about 322, as com¬ 
pared with 206 requir^ by the formula given.—A. S. 

Bobber ; Sicilian ——. E. Marokwald and F. Frank. 

Gummi-Zeit., 1900. 20, 1264—1256. 

A SiMPM of crude rubber prepared from the latex of 
Fieos elaaiica plants, grown in the Botanical Gardens, 
Palermo, was found to have the following composition 

Moisture (loss at 100° C.), 1-61 i mechanical organic 
impurities, 2-30; inorganic impurities, 1-75; leaiua, 
22*19 ( and rubber subatanoo, 72*29 per cent. 

Although the change of habitat of the plant appears to 
have infiuenced the product detrimentalty in the sense 
of increasing its resin-content, the crude rubber was yet 
of apparently good quality. 

From a sample of the latex the authors obtained 
38 per cent, of dry substance by coagulation. 

A sample of a nibber-containing resinous product, 
obtained from Abraetglie gummi/era L., indigenous to 
Sicily (e/. Landerer, Ueber den Akanthomastix des Orients. 
Buchners Bepertorlum, 1874, p. 437 ; Lefranc, Med. 
pharm. Botanik, 1883, p. 1106; Wiesner, Bohstoffe, 
2nd Edition, Vol I. p. Sl.Vol II. p. 496), was also examined 
and found to have the following composition';— 

Moisture (lose at 100° C.), 4*24; mechanical organic 
impurities, 1*40; albuminoids, 4*07 ; inorganic impurities, 
2*31; resins, 61*62; and rubber substance, 38*48 per 
cent. 

The product has been stated to be used to adulterate 
mastic (Landerer, loe. eit.). —E. W. L. 

Bobber indoelru of BraxU. For. Off. Ann. Series, No. 3713. 

[T.B.] 

Thx development of the trade in seringa rubber is evident 
from the following figures, showing the exports from 
Brazil for the past five years;— 



Quantity. 

Value. 

Year. 

Tons. 

£ 

1901 . 


8,464,179 

1902 . 

. 27,177 

7,052,586 

1903 . 


9,293,839 

1904 . 

. 28.606 

10,616,877 

1906 . 

. 31,474 

13,706,372 


EKauBS PaiXH’ce. 

Oaeutthooc and the like; Proeetaet for obtaining -. 

B. Gritz, Beriin. Eng. Pat. 4892,' Fob. 26, 1906. 
Under Int. Conv., Feb. 1, 1906. , 

Sax Fr. Pat. 383,339 of 1906; this J., 1906, 896.-T.F.B. 


India-rubber, artifkitd ; Process of mannfaetoring —w. 
P. Beresin, St Feteraburg. Eng. Pat 8963, April 14, 
1906. 

Sli Fr. Pat 366,047 at 1806, following these.—^T.F.B. 


Uinzap...Ss4ns tnxaiv. 

ftedia-anibber; ProMi for 4mieaiiii*ing C. A-R- 
Staenatrup, Aaeignelr to AktieeUtiMbet Gnmati- 
"-wtKau-^wtet (Swtei# B M4a»fitwA»tiHq!>>, 


P'owwvov larvwuR nww-ww 

__ U4. 3hfc»^ 84*STl^., 

SaaFt. Pat 351,816 of 1905; M1906,9iA.-rT.tJt 
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FmoH tjsnoT. 

CaowfeteW ; for tht imtmfacHre of artificial — 

P. Baieltee. SV. Fat. 365,047, A{»U 9, 1906. 

Coi>-UTBi oU or a TenUbk pfwtarabl; that erh^tod 
from the flowen of the •uhflower (HeKohlkae animat), ia 
treated teitit tulphur ohlocide (26 parta to 100 parte of dl). 

mixture heeomea hot, and when the tei^ratnre 
riaea to 116° 0, theaotion ia atopped by cooling. Tlie masa 
U then exposed to the air far at least 10 days, when an 
elastic, yellow aubstance, called “ oaoutchtec,'' ia obtained. 
This it cut into amall pieces, dissolved in beniene, mixed 
with a solution of “ maWaite ” in beneene, and isoprene 
added to the mixture. iThe ^oduct is freed from benzene 
by heating tit eocuo. The “ matesite ” it obtained 
from the sticky juice of a plant of the ,4pocyne<e species, 
which grows m Madagascar. The juice ia added to a 
2 per cent, aclution of sodium chloride, heated to 30° C. 
with ai^tation, for half an hour, the salt aolutzon decanted 
oS, the residue washed with cold water, and dried. The 
isoprene is prepared by treating fusel oil with faming 
sulphuric acid whilst blowing a current of air through 
the liquid, filtering the resulting black mass, treating the 
filtrate with quicklime, and subjecting it to destructiTe 
distillation; isoprene begins to distil over at 117° C. 

—A.S. 


, Buoidaw Pawwt*. 

Itetfitri JfimiiWefura -. I. KtW, fWtHjiairt. 

Gemaoy. Pat. 14,602, June 19M. 
patent relates to an. improved method gl t|nA4u 
iiidaa. Two vate are used : after being tceated in OM yht, 
the hides are passed between pressure tolleti, and tiimi 
ttansferrad to the other vat, these operations bains 
repeated until the desired eSect is produced. Itis olidmed 
that in this way the preliminary soaking pi the Udes Is 
fiiushed in one to two hours, the swelling and kjosehilig oi 
the hair in about two hours, and the actual tamdhg in 
about half an hour.—A. S. 

QlvHnous lubatanee in a dry and naitral itaU ; Mtihod of 

obtaining a tolvbU - from tang-aoM. Sop, Franp. 

La Normne, Paris. Eng. Pat. 9&2, April i#4, 1908. 
Under fnt. Conv., May 23, 1905. 

Sex Fr. Pat. 361,498 of 1905 ; this J., 1906,897,—T. F, B. 

UxiTSD States Patbst. 

Plattie masses from casein, d>c.; Manufarturt of ——. 

L. Collardon, Leipsio, tiermany. U.8. Pat. 880,493. 
' fSept. 11, 1906. 

See Ft. Pat, 359,073 of 1906; this J., 1906,827.—T. F. B. 


XrV.—TANNING, LEATHER, GLUE, SIZE. 

‘Contimad from •page 897.) 

Tannin; Dtlerminaiion of - in tanning malerialt. 

Boudet XXIU., page 966. 

Seaweed induetry of Japan. C. J. Bavidson. XVtllA., 
page 648. 

Chrome tanning indurtry of Madras. Bd. of Trade J., 
Sept. IS, 1906. [T.R.] 

Me. A. Chattbstok, Superintendent oi Industrial 
Bevelopment, Chrome Tamning Department, Madras, 
reports on the results of the chrome tanning operations 
undertaken under his superintendence during the year 
ended Slst March. The following is extracted from 
Mr. Chatterton’s report:— 

The output of chrome leather from the Chrome 
Tanning Department, Madias, has risen in value from 
Bs. 400 a month in 1904-05 to Ks. 2500 a month in 1905-06. 
.... Experience extending now to more than two years 
shows that the leather is well adapted to kavalais (for 
well irrigation), but that the price at which they can be 
manufactured in Madras is more tlum the ordinary ryot 
will pay. ... 

“ The natural colour of the leather is a pale green or 
light lavender Uue, and for boots, shoes, and hwess it 
hM to be dyed. 

“ The oast of manufacture of chrome leather is little 
greater than that of bark-tanned leather, but in order to 
turn out preeenteble olirome tanned leather, a superior 
class of bide or akin ia required. In Madras (mly ‘ seconds ’ 
are suitable for this trade, and for these enhanced prices 
Eju asked, as the demand for them is considerable.... 

"The gooda certainly do not possess tlie finish of 
imported material, but they lack nothing in respect to 
•trength and ■durability. ..." 

Mr. Chattertott ascribes the failure of chrome leather 
to be adapted for the manufacture of kavalais for well 
ftrigataoD to tiiree oauces, vts.:— 

1. The fact that the puichaee of raw skins from the 
xotsket is iteeU a bi{d>ly diffloult art, in the teohaique 
of which hia subardiMtea are just beginning to aoguiie 
experience; 

2 The eoei of the ohrome-tenniag prooess, which 
cannot be leduoed unless o^stkms are carried m on a 
.maob more extengiveeotle tbap is poeaibtc with the present 
liBdtjsd deauad ter ohroma-laniwd lesither wid chrome 
lAaiair wtkdM t ftud 

& hei wt % ffM oFrjteeiM leatbet erti<ABs is 
KohiliMvt to otminiy Istfm piiroiuMM, acoustomed 
AMf’ fanutofa'Uad 'te .'idi6at> dad eeadels made'of 
cowttiy Metber. F*' '• 


Febsoh Patbsts. 

Tanning; Protest of -. M. Guigneux. Fr. Pat. 

364,954, March 17, 198C 

7'hb skins are soaked in soft water for'about 24 houci, 
scraped on the flesh side to remove fatty and other matters, 
and then soaked in soft water for from four to eight 
days, the water being renewed at least every 48 hours. 
They are next treated in successian in four baths of the 
following composition:— 


Temperature. 

Water. | 

1 

Atom. 1 

i 

Bsa ssH. 


Utm. 


Idiot. 

(1) 80* C. 

it) At 86* 0., (8) at 
40* 0.. and ii) at 

100 

87'0 

46* 0. 1 

XOO 

80 ] 

iMf 


Whilst in these baths the skins are worked with the bands, 
turned over, and rubbed, to acoderate the perMtratioD 
of the dissolved salts into the skin. The skins ue after- 
wards treated again in baths oi tfaa same oompesltion as 
those described, but with an internd oi 7—8 batwean 

each treatment, until they are aufflcisntly tanned. The 
tanned skins are finished by oiting on the fieah-aide with 
d<inas. The prooess is stated to bo very economiosl, 
and to leave unaltered the natural oolour of tee fur.—A. B. 

Qelatin ) Proeets for rendering — iridetoau. A. 

Lecocq nde C. Mouton. Ft. Pal. 361,562, June 17, 

1906. • 

The gelatin is dissolved in water eootslning some 
ammonium bromide in solution (8—5 M cent, ol the 
weight of the gelatin), and if the finished )»adii«t is to be 
more or leas opaque, zinc white or thelifce it added. The 
solution is mittied on to glass plates in the usual mtnttei 
to obtain sheete or films of gelatin, which sfter beiog 
dried, are soaked in a bath of alcohol or ether, or a ndl^re 
of the two, or in alcohol ot ether to which hae^a 
a small quantity of acetic acid or ammonia. Tae ,Mit|tin 
is teen dried, and afterwards soaksd in a solntioh ofnlkai 
nitrate in 80 per cent, alcohol (2 |(rma of tUver idtoate 
pet litee). with or without the addiiian of eteer, and 
dried. Instead of soaking the gelatin in the first bate oi 
alcohut otwteet, it may w makrteiiedwitewateite-dh S. 

^tlattn pith a Ml tnrfaeej Praeees lor 

-. A. Ltooeq nte 0. Uontdii. 

•Js(Ba|7,-tfm., 

Tn process ooasists in thoorpcniiliDg wMli tea jpiittii, 
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u tne eeium oe laea muuwmi lu uu » »»;—v- 

zlftM, both Bid©8 ol tho rfioot om doU ( if tho mould borf 
imooth dwM, the gdatiu erill here • bright euriMe on the 
ude which ha* been in contact with the glaaa, bat tto can 
bo made dull by nudatening or •caking in water.—A. B. 

Cattin g Proee$a lor rapidly drying prcCTpifaded 

_K S. lUoard C. E. Eiohe. Fr. Pat. a64,688, 

Maroh 27. 1908. 

Th* prooesa i* ba«ed on the fact that at about lOO^C. 
tho hydrated caaein ia converted into a paaty masa. The 
moiat oaaoin ia fed from a hopper between two drying 
oylindera rotating in oppoaite directiona, and heated to 
lOO"—110° C. i it forma a film on the aurface of the 
oyHndera, and ia quickly dried ; the dry caaein ia remov^ 
by aerapera. A modifloation ia alao claimed in which only 
one drying cylinder ia uaed.—A. 8. 

Glue or size, and proeeaa of making the same. M. Bonnet, 
Fr. Pat. *65,286, April 14, 1906. 

T«B rieo ia prepared with auitable proportiona of roain, 
carbon biau^hido, celluloac, oanatio soda, and water. 
For exam^o, 2 parta of roain, 8 parta of carbon biaul- 
phide, 8 parta of coUuloao, 30 parta of cauatic aoda aointion 
at 20° B., and 66 parta of water yield an agglutinant 
auitable for tho manufaeture of briquettea, dto. If 116 
parta of water be need, a product auitable ae a dietemTOr 
iTobtained ; with 227 parto ol water, a aiie arailioable 
in the manufacture of paper ia obtained; wliilat with 
400 parta of water the reeulting product ia auitable aa a 
finiah for textilca.—A. 8. 

OSBHXS Patxnts. 

Plattie moat 5 Proeeaa for the ; 

Allora Oer. Pat. 168,5 

Owa* hundred and thirty grme. of aniline hydrochloride 
are diaaolved in 130 grma. of water, and 90 arm*, of form¬ 
alin (40 per cent, aolution of formaldehyde) are added. 
The mixture become* hot. It ia well atirred, dooM to 
40°—60° C., and a further 90 grma. of formalin added. 
After attiring, the mixture ia allowed to cool, when it 
•eta to a plMtia maaa.— A. 8. 

Plaatih maaa from ivory, or hom^uUinga g Proeeaa 
for the preparation of a —. H. Foerater. Oer. Pat. 
168,860, April 14, 1904. 

IvOBT- or hom-outttnga are aoftened by heating, mixed 
arith a Wntog agent auch aa albumin, and with fibre* 
of “ wood wool," or crude vegetable fibre*, and preaeed. 
The fibrona material increaeea tho etrength of tho maaa, 
and imparta a marbled appearance to the finiahod piquet. 

XV.—MANURES, &e. 

(Continued from page. 898.) 

Beetroot vinaaae ; Ooneent ration of - with regard to 

thtprodaetion of manure. P.Koatner. XVII., page 948. 

ArUKoial manmrea in Japan. For. OS. Ann. Seriea, Ko. 
8700. [T.E.) 

TM demand for fertiliaeia in Japan ia very active ; the 
import itiU growa, while tho home production inoreaaoa, 
and^ prioea continue to riac. The import ia oompoiwi 
ratdmy of ammonium aulphate, oil-cake, and phoaphatea. 
The greater part of the axrdinea caught in Japaneae water*, 
in value about £780,000 a year, are ultimately uaed aa 
mvmit. 

Cuomadm ,• Ideutettor»mou^-—fromAidmoreIda»do. 

Bd. of Trade Ji, Dot. 4. 1906. [T.B.] 

Txvrin* aip invited tot an'exohuive llcenoe from the 
Seontuy et State tor the Coloniet to occupy Che Aahmore 
lataadi (IriMt oft the coMt of Weatem Anttralia, in 
t 14 min. a.- Immltada 123 dear. 6 min. £.) 


and to remove guano and other fertUlalng aubatMoea 
therefrom. Teudora ahould be on the baafa of •• 
roy^ty pet ton of guano removed, the eum pa^“« “»■ 
any one vear not to to leaa than a fixri amount, what^r 
the quantity of guano removed during that year. The 
term of year* for which a Ueeoee ia derited ahould afro 
be ata^. Further information m^ bo obtained at the 
Colonial Office, Downing Street, S.W. 

PhoapKate of lime in Algeria. For. Off. Ann. ScrieB, 
No. 3712. [T.K.] 

PHOsrHATK of lime ia found in auch a great number of 
placea in the province of Conatantine, and ia ao eaaily 
worked, that it can be oonaiderod one of tho first mineral 
resource* of Algeria. j. .j j ■ 

The principal bods in the province may be diyided into 
four groups: (1) District of Tebesaa; (2) diatnot of 
Setif; (3) diatrict of Ooelma; (4) district of Aln-Belda. 

The rock phosphate extracted is of two oualitios; NO. 

I containing 63 to 70 per cent, of phosphate of lime s 
No. 2, 68 to 83 per cent. 

The coat price of the phosphate on truck* at Tebesaa 
station ia about 48. per ton. This includes extractmn. 
drying, and transport from the mines to Tebesaa. The 
coat of carriage from Tebessa to Bdne, which is already very 
high according to the railway tariff—6a. 2d. per ton— 
is further increased by the necessity of transhipping the 
phosphate at Souk-Ahiaa from the narrow-gauge Imo 
of Tebessa into the truck* of the broad-gauge line between 
Souk-Ahras and B6ne. 

Altogether the cost of a ton of phosphate on quay at 
B6ae is from 1 la. to I2s. 

Fbunou Patent. 

DiatiUation reaiduea of atarehy mattera [Vinaaae] l Pn^e* 

for recovering -. F. and £. D. Vorbieap. Fr. Pat. 

361,534, Juno 2, 1905. XVII., page 947. 


XVL-8UGAR. RAROH. GUM, &«. 

(Continued from page 899.) 

Sugar content of the beetroot and purity of diffuaion juice 
aa weU aa that of the maaaecuite obtained therefrom; 
HticUion between ——. F. Sachs. Sixth Internat. 
Congr. Appl. CJhom., Home, 1906 j Z. Ver, deut. 
Zuckeriud., 1906. 827—838. 

The author considers that too much importance it 
attached to the “ ooeflioiont of purity " of sugar juice, 
and prefers to value tho latter by the estimation of the 
“coefficient of impurity,” the amount of foreign 
matter (non-sugar) per 100 porta of augor in mmufaoturing 
products. Similarly, the coefficient of salt* sbonid 
be replaced by tho “ coefficient of ash,” i.e., the amount 
of inorganic matter per 100 parts of sugar. Tto difteemm 
between the coefficient of impurity and that of aah. 
represents the amount ol foreign organic mattor pm 
100 parts of sugar. To find approximately tho true 
coefficient of impurity, the author recommends tto 
estimation of the apparent coefficient (deduced from the 
polarisation and the degrees Balling), the ratio betweea 
the apparent and the true ooeffleionts of impurity beiag 
taken oalO’.O. 

Analytical results from a number ol Belgian and Duton 
sugar factories, obtained during 1893—1906, are tabulated 
and compared. In one series of tables the author hae 
claaaified tho result* in three periods, 1892-1898, 1896— 
1901. 1901-1906, for the Bdgian analyses,, and 1892— 
1894, 1894—1900, 1900—1905. for the Dutch analyaem 
In both cases the percentage of aiigar in the beetroot ahowa 
a iHogreaaive increase, and the impurity ooefficiaot of the 
diffuSto juice and afro of the first product mmeou^ 
•how* a progressive decrease. In boa eaaeei afrb tta 
resulta snow an improvement ia tho factory .wows » 

the tot period (1892-1896) 8» en4 88pot dWt r«epeoti>^ 
of the «n»«er to to jufre were maoytd 

dnrteg to preparatton of to tot .prodimt mMMaito 
in to aeoond period to amounte removed were 82 eoo 




ct. xvx-«f7CMit, fmism, atm, *•. 


S8 pti cmt, tad }n tbe thkd period 40 end 41 per sent. 
TIm leenlte alee el^ that ^ weilr.io tlw {aotoiiee 
i(, oq ^te aTemge, bettee oondiuited ti»n that in the 
Bdgiaii iacto(tee<-4i. S. 

CarheiHltton [diinir maan/MMrt ]Lateit improvementt 
in -—. JhatUloy. Bm Aaeoo. Chim. Suor. et Diet., 
1906, M, Ill—lU. 



Thb oooitinuoiu oarbonatiou prooesB when properly 
condnoted gives exoellont result*. The supply of juice 
and gas is renilated by frequent testing of samples taken 
from the carranating apparatus. In practice the process 
is controlled by the adjustment of the rate of supply of 
juice, that of gsa being seldom altered. The suppy of 
juice must be regular, and the proportion of lime m the 
juice must be nearly constant. A proper degree of 
alkalinity of the carbonated juice is not a sufficient 
guarantee of satisfactory working, since this may be the 
result of a mixture of over-carbonated juice with juice 
containing too much alkali. The working of the process 
is simpler than that of the older methods, but it requires 
constant attention. 

In faot(»ies where continuous control cannot be ensured, 
the author recommends the use of the ordinaiw cylindrical 
apparatus with a new form of gas distributor. This 
consists of a bell-shaped apparatus (see figure), the notched 
edge of which causes a more thorough a^tation of the 
jume and piwfect utilisation of the gas. Three of those 
distributors are employed in each carbonating vat. Two 
vat* of 00 bectols. working capacity are sufiioient to deal 
with the juice from 600 tons of beetroot.—Ii. £. 

Sueroie; Polarimelrie determination of - II. F. 

Watts and H. A. Tempany. XXIII., page 967. 

/Sugars and glucotidti; Ben sol derivalivet of -. 

A. V. I^eastein and J. Blanksma. Bee. trav. chim. 

Paya-Baa, 1906, SS, 153; Ohem.-!;eit., 1906, 30, B«p., 

301—30& 

Iir the presence of phosphorus pentoxide, arabinose 
combines with benzaldehyde to form dibenzal-arabinose 

a well crystallised substance (m.pt. 164’ C.), which contains 
no hydroxyl moups. Xylose rhamnese form similar 
compounds. DBute sulphuric acid decompoees these 
benssl dadvativee into the sugar and benialdehyde. The 
bexcsei ate) react with benzaldehyde in the piesence of 
phos^mrus pentoxide; the condensation products, 
however, could only be obtained in the form at syrups, 
and, unlike the benw pentoecs, they are cajiahle of taking 
up an acetyl group. The glncosides combine with 
bensiddejfhde much more readSy than the sugars. By 
heatihk a ulucoside with benzaldehyde and anhydrotSs 
sodium sunbate, la 'w^ crystallised body is obtained 
widclt does not ledncp Pbhlmg's solutiion, and which it 
deoompeasd ^ dilttta sulphuric aoM. Drom a- and 
B-oefityl^ncosIde monobettzal'^VuBves were obtained ; 
a-mettylinaimefids j^disd a' ifibno- and a iHbenzal- 
meUtylmaimotide. Mlicin and Srbntin tuiniih numii. 
heiw’CWOMlMittt. The’aldehydst dt telhSo and etiminio 
acida cafiteBsation jwodaota With penWaMi and 

dnOosUts j tslioy^ aldehyde vk the Odumry does not 
seaet ,irtlh thn kmas*.—1*"E. ‘ , 


Finn***;. Infaenet n/ ttdakm tampoiimda o* lb* fsW'W 
(rf-v Laoombe.. JadL /kstoo. Qhlm. BiWf at. 
,l5ik,.^M06,K.46 t-«.. m..,' ■// ■ 

Owiwn to tiM employment ed eolphltei a* otatfiylii( 
agents for sugar jaw the vimiWB otwained tceia laMates 
treated eooteins a oonstdsraUe quantity cl' ewfUdati 


sulphites, hyposolphitet.and thioeysiaatat. The piwmewa 
of these substances interferes with the accuracy of tM 
titration of the potaetium carbonate in the vinaeset 
the-hyposaljihlte*, in oxidiidng to sulpha t e* oo-eal cinatW, 
decompose some of the potaadum carbonate. Muraove*, 
to obtain a calcined product containing 75—80 per cent, 
of carbonate, the lye must be evaporated to a Bhate* 
concentration when these substances are jweeatf ^ 
consumption of fuel being thereby locreased- The auUMC 
considers that care shodd be taken that the seconnai^ 
combustion which occurs through oontaotwith the air, whan 
the calcined vinasse leave* the futneoe, is a* oompleta 
as possible, so that the sulphur romponiuls are converted 
into sulphates. He also considers tnst in the analysis of 
the calcined vinasse the lower compound* of sulphur 
should be oxidised to a degree corresfwnding to the 
oxidation which occurs in the subsequent refining of the 
calcined vinasse, so that the value of the sampls mdy be 
acouretcly judged. '' " ' 

In the discussion which followed, H. Prilet recommended 
the abandonment of sodium bisulphite as a clarifying 
agent.—L. G. 

Watle loalers [from mamtf^ttre of 6e«t sugar]: Be* 
emphpment and purification of — . Ap^ieation of 
earbonation. H. Pellet. Bull. Assoc. Chim. Suor. et 
Diet., 1906, M, 68—67. 

Thx author recommends earbonation as a means of 
purifying the waste water from the beetroot presses and 
from the difiusion process. Ttas method jiteeenta the 
following advantages: 1. Beliable putifioation and pro* 
duction of a clear water free from all noxious organisms. 

2. Recovery of all the sugar present in the waste waters. 

3. Recovery of a considerable proportion ai water isaBy 
for direct use in difiusioa. 4. Reduction of the numbm 
of vats required for decanting and purifyisig tbs sraets 
waters. 6. Elimination of aU tha trouble oauisd by 
running the waste waters of the refinery Into rbrers. 
6. Small initial expense at insiallatian, which tidts* up 
lees space and is always ready tor use; the cost d woriung 
is covered by the value of the sugar obtained. 

Ilie author citea the result* of a baoteriologioal auateBa 
of the water before and after Witment by the oerbonatioa 
prooess, which show that the process is vwy eSoisalt the 
purified water being oompsrable from a baotmriolqgiqal 
stmidpoint to many potaWe waters. The purified ^water 
may readily he preserved without alteration, sod a* ft 
would be used at once after purification in the dppsioo 
battery, it should be preferable to ordinary water for thia 
purpose, since the latter is somerimes oontanfiBated 
with dissolved or suspended matters which ere injuriona 
to the teguler working of the battery. 

A sample of purified waste water from the press, after 
concentration, yielded a syrup having an apparent purity 
of 74*6. A blank experiment showed that 12‘2 per cent, 
of impurity was due to mineral and argsoio matter 
presrrat in the fresh dififneion water. Henee etgania 
and mineral imparities from the beetroot an containad 
iu the purified waeto water in oontpararivaly amall 
qnantity.— Id. E. 

Sugar cane and bagaeti Direct dttemination ef etvof 
in -. H. Pifiet. XXni., page 966. ■ 

Polarimitrie tnttor aiudpcit; dorifl^niolih ^i^tiiife 
lead acetate in——d BT. Horn*. XXHI., {age fiSA 

Jfaffie turup and mule eugarj MeteminaUan id T lead 

-~~7a. iTwinton Md S. D...Stefider. 

I S3CIH..,fa»>#47. 
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p»$mr-pn4iuHonfhpt- 

lEtti “ ]MehiMi«i|»r" of S>t?t 0 Bt%«r IMh pottUlhea 
Rtstittia ol the jpKMoetion of aogar in Otmtiay daiing 
ffcopoa i Miim 11KMM6 (from, Beptopibortrt, .1805 to August 
81it> IWS). Uk IMUMM the qoMo^ty of row beat used In 
mgsf JDMofiotnn was U),729|43S uetiiD toos ss compared 
v/mi 10(07{,!SU meteie t<»u during the 1904-05 cam- 
{Nign i the amount of »w sugar j^odueed in 1905-06 
WM j^lS5444 metric tons sgalnst 1,367,566 metric tons 
fit ISOnHIS, whilst rile prodnction of reBned sugar amounted 
to 1,709,0M metric tons in 1905-06, os compared with 
1,886,828 metric tons in 1904-05. The total output of 
suor (raw and refined) during the period of September, 
1805 to August, 1906, expreued in terms of raw sugar, 
was 8,394,445 metric tons os compared with 1,605,438 
neriic tons in the corresponding months of 1904-5. 

Ehomsh ParairTS. 


"ioeuet hieao (see Eng. ‘7 

l«6e ; this J., IBM, 118) oonsu^ te t-s-r^ 
of pwpAMd kwneli ik 10 of 
About I per cent, of formalin for abofltjma' tj 
excoM of water may then be drained on, ^ 

quantity of 10 parts of water with 1 per oent. <rf fo-jw,™ 
added. Aft« a short time, hot water is added at iai^ 
Vida <rf half an hour, until there are about 65—00 pacts of 
water for every 3 parte of komela, and the ma^ fs mahih 
tained at a temperature of about 186® F. PinaJly, the 
solution of guiu iS atrainedf through cloth. The formalin 

g "events the extraction of any of the ootouring matter 
om the husks, which need not therefore be removed before 
_T w n 


Unitkd States Patent. 

Soeeharint liquidsDefecrding -. P. L. Stewart, 

Murrysviile, Pa., Assignor to S. E. Gill, Pittsburg, Pa. 
U.S. Pat. 829,678. Aug. 28, 1906. 


iSitgar mattesApparatus for promoting the erystallisa- 

iion of -, ana for intimately mixi^ other pulpy 

maeset with diluting agents. T. Ihcost, Cmsilottenburg, 
Gernuiny. Eng. Pat. 6009, March 12, 1906. 


Tbs hot juice is neutralised, treated with a mixture of 
stearic acid and the sulphite of a light metal or of an 
alkdine-earth, e.g., magnesium sulphite, the whole heated 
to boiling, and the clear juice separated from the precipi¬ 
tated impurities.—A. S. 



Eon promoting the orystaUisation of sugar-masses by 
ftbring, a sneoial form of agitator is olaimed, which is 
aharaot^aea by horixontol stirring arms to which a 
TOchiikg moti<m is imparted in addition to the rotary 
motion of the stirring shaft. The rooking motion is 
obtainsd by means of spur wheris, r, ft, r* (see figure), 
widah cause riie rotation of the crank shafts, s‘, s', 
ocoaUtuting the top arms of the stirrer. These rotary 
einmk riiam oetuate the oonneoring rods, 1, to wUon 
^ other arms of the stirrer ai« Bnked, theee other arms 
being oonnected to the oentral Ohatt by swivel joints, s. 
In rills manner, oil ports of ths fluid are malntainsd 
la ocriMont motios.—J. V. B. 


Fbenoh Patents. 

Sugar from molasses ; Process of extratiing —— by the 
aid of a new compound. R. Battistoni and R. Rotelii. 
Fr. Fat. 304,039, Jan. 6, 1000. Under Int. Conv., 
Jan. 14, 1905. 

The molasses is diluted with water, and treated with a 
quantity of alkali carbonate solution in order to precipi¬ 
tate the calcium salts present. After filtration, the liquid 
is mixed with another Hquid containing carbon and banum 
hydroxide, obtained by carbonising barium sucrato. The 
buium suorate may lie washed with a saturated barium 
hydroxide solution, or it may bo decomposed by treat¬ 
ment with carbon dioxide, and then mixed with powdered 
charcoal before filtration. The mother-liquor from 
the barium suorate precipitate can bo treated with 
carbon dioxide, filter^ and the filtrate concentrated 
to form a manure after lieing mixed with oaloinm sulphate 
or peat. The mixture oontainiug carbon and barium 
oxide used for precipitating the sugar is called “ bary- 
undum,” and is prepared by beating the cakes of barium 
carbonate, obtained from the sugar solutions, in on 
electric furnace; native barium carbonate mixed with 
charcoal, sugar, and sodium and potassium salts may 
also be employed for preparing the oomponnd. Whilst 
in the furnace, the charge is subjected to heating and 
electrolytic actions, and the process may be applied to the 
preparation of pure barium oxide or a mixture of the oxide 
and sulphide from barium sulphite or sulphate. Strontium 
oxide can be obtained in a simUor manner. The carbon 
dioxide liberated from the barium carbonate in the furnace 
is ooUeoted and utilised for the carbonation of the sugar 
sotutions.—W. P. S. 

Stansh; Process of preparing - to render it tapable 

of ewetling in cold water. The Atabol Manufoeturing 
Co Fr. Pat. 366,161, April 10,1906. 

See Eng. Pat. 7705 of 1906; this J., 1906, 601.—T. F. B. 

Oum solutions ; Preparation of aseptic -. Zieger 

tnd Wiegand. Fr. Pat. 365,193, April 13,1606. 
SotirnoNS of gum may he rendered aseptic, for surgical 
use, by treating them with foriaaidehy<&. The latt« la 
sid^d in the form of an ethereal solution, the ether serving 
as a oorrim tor the formaldehyde, and raevanting tile 
pNoipltation of the gum by the utter.—W. P. S. 

Qmau* Patext. 


Ckm tm^aael from ieehtirisM tersuU:, Mayutfatkm 
ti -*—r> 'tip. C. O. ClMtie. BeUngtim, Caietiiiie. Eng. 
;^*j^.«l,89a„'llay 84, WW. .v --e 

W tmiabved nethod of gam teogasol from the 


slu f li ut . or tone ehaptmtl t PfPCSM for lH pii'Uantim of, 
ipMjlM —-"s 8 v mewM iM.eMd. Ob, BhiS. .Qer. 
fsi.’M»J»84,DEa.I,l«04 ... 

Aamob oharcosd li tiented, ’in pniilMii^ nl ntUtst, with 







ntlUiia UtiMi' sm ■omSsr MiMi(%'.iit -to 
obaT<nt '(iA ^alo&n (Ati%<m«6k raa {ibMintte 

eontidiud iii it into M^obl* oidolam MMlK.^^oh MB iw 
nmoTcd by WMfalng Smt with dUnte .twphBtowi *«ld 
is^utioBi and atterWanla with water.—A. S, 


XVIL-BREWINO, WIRES, SnRITS, See. 
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{CotUinued from page 903.) 

Diaelaae; Preparalion of pare -, and t<« propertiee. 

8. FrSnkel and M. Hamburg. Wooh. f. Brau., 1906. 
28, 47.V-476. 



J h m w te «wl ^ 

WfMMd j*MM o» —*• C. vak. Atti B. *!”S-.:'rr 
iSim B^ 1*08, J# [D,]. W-M i 
l#06.*fc A7A , ‘ !; 

Tm author hae etoaied the aetion of ostygea, BJdW jtW 
and carbon dioride at jirewurae of ttirM, roar,—a 
fire atmoepherea on BaetUae mMSie, Saeek trivetm^ 
Banina aarantiaoa, BaeiUue typki, and SaecA eerowMaa 
Hydrogen, at four atmoepherea, in the preeMCe of 
at normal partial ptoaauro ihowed no miurieua aetto n M 
the mioro-organisma. nor on the aotirity of l »meo ro t 
oxygen and carbon dioxide, on the oonteary, aoowea io 
inhibiting effect on the development of the organiama, not 
did not affect entymea injurioualy. Unllto oxy*^ 
carbon dioxide at four atmoepherea retarded alCMOtw 
fermentation.—L. K. 


IFivs kilos, of malt grist, prepared from highly diaatatic 
imalt, are maahed with 16 litres of water at 26® C. After 
stirring for one hour, the mash is allowed to stand 
for half an hour. The diaatatic power (liquefying and 
saccharifying power) of a measured quantity of the aqueous 
extract is then determined To an equal quantity of the 
extract, measured amounts of basic lead acetate solution 
are added so long ns the diaatatic power shows no sensible 
■change. The bidk of the extract is now treated with the 
calculated amount of the lend solution, tho avoidance of 
excess of the latter being assured by testing a small portion 
of the filtrate with ammonium sulphide. The lead 
precipitate is allowed to settle, the solution filtered through 
paper, and then rapidy through a sterilised Pukal filter 
unto a sterile flask. After seeding with a small quantity 
of a pure culture of Prohberg yeast (previously oultivntod 
in a nutrient medium poor in sugar and rich m diastaw), 
the solution is ferment^ in a thermostat at 28 C. when 
fferraontation is finished, the solution is again passed 
through a Pukal filter, into a previously sterilised vacuum 
apparatus, aijd evaporated at 10 mm. pressure to a volume 
•of about 600 c.c. If the solution has become acid it must 
bo neutralised with sterilised calcium oarbonato. The 
solution is now sown with a very small quantity of a 
mixed culture of Frohberg and Logos yeasts (previously 
•cultivated as above). In this second fermentation, which 
should be carried as far as possible, the yeast employed 
.should be cultivated so as to be capable of a^mimtmg 
nitrogen very readily. After filtration tlirough a Pukal 
filter again, the solution is oonoentratod >a vacuo, and, 
ninder favourable conditions, a syrupy liquid is obtamed, 
which by further concentration in an absolute vacuum, 
over sulphuric acid, can bo converted into a powder. A 
•substanco is thus obtained which is free from fermentable 
and reducing carbohydrates, and which gives no reoction 
for albumin. The diastase prepared by tho authors is 
much more sensitive to tho action of chemicals (alcohol, 
ether, acetone) than ordinary impure diastase. It 's a 
light yellow powder, cosily soluble in water, msolublo in 
aloohdl; it docs not give tho biuret reaction, nor does 
at reduce Kehling's solution. It reacts with Millons 
reagent slightly. The aqueous solution may bef j^tially 
salted out witli sodium chloride, ammonium sulphate, or 


magnesium sulphate. 

The authors have investigated the problem of pre- 
oipitoting diastase from pure aqueous solutions. Colloidal 
ferric hydroxide appears to be the only substance of those 
investigated capable of effecting this procUeaUv com- 
pletoly, but by this process it is quite possible that the 
diastase is destroyed, os the precipitate hw practically 
no diaatatic power. The incapacity of colloids and of 
electrically charged colloids to preeijutate diastase from 
iU solution argues against the ooUouial nature of the 
latter. An electric cuirent passed through a diosta^ 
solution does not cause the diastase to travel towards 
either anode or cathode. When the diastase solution 

*>i«coacave pencils 
presence of veiy 
1 that diastase is 
diastase solution 
have succeeded in 
3 chief groups of 
dUetoses) which 


is examined with an tuwamicri^ope, c 
of light are obaervable, indicating the 
minute partiolea, wbenoe it would aeon 
of a oolloidal nature. By dialysing 
against boiled spring water the authors 1 
separating to a certain extent the twi 
diastasee (eaooharifying and liqu^ying 
4 ! 0 iutitute ordinary diastane.—L. E. 


Enzymee {Invertaee); Aetion of iigU on - 

oxygen. A. Jodlbauer and H v. Tajppemer. MOnoh^ 
Med. Wooh., 1906, 653 ; Wooh. f. Brau.. 1906, 28, 478. 


Thu authors have previously shown that light free 
from ultra-violet rays exerts an injurions aetion on enxymM. 
They have now extended their investigations to tho 
action of light as a whole. The enzyme, placed in im 
illuminated flask, was affected injuriously even when the 
flask was filled with hydrogen, nitrown, or carbon dioxide* 
t.c., in the absence of oxygen.—L.X 


Wort coding; Inexpensive -. T. Pongratz. Wooh. f. 

Brau., 1906, 23, 468—470. 

Thx author recommends the employment of a e^lng 
vat placed between the cold water cistern and the 
back as a substitute for tho ordina^ wort cooler. The 
wort from the hop filter is sprayed into the cooling va^ 
coming in contact at the same time with a current of 
air. The cooling vat contains a system of tubes through 
whioli pawes a stream of cold water from tho cold water 
cistern to the liquor back. A oontlnuoui stream of cold 
sterile air is passed over the surface of the wort when all 
tho latter has been pumped into the vat, in order to pro¬ 
duce further evaporation and absorption of oxywn; 
at tho same time albuminoid matter settles to the bottom 
of the vat. According to results of experiraente, tempera¬ 
tures below 6(f C. have no influence on the colour or 
degree of attenuation of the wort, and ^s temp^ti^ 
is attained as quickly by the above method as by the 
ordinary cooling process. In breweries where an abundant 
supply of water is not availablo, a portion ef the water 
which has circulated through the cooling vat may he pa^ 
into a special oisterii. whence it may be pumped back 
into the cold water cistern on the following day to be 
used again for cooling purpMes.—L. E. 

Musis and wines ; Speed of inversion of iucr<m in 
L. Mathieu. Bull. Assoc. Chlm. Suer, et Ditt., IvOo, 
24. 79—82. 

Th* author has investigated the speed of inverwon of 
sugar added to actively fomenting wine or muet, te 
wine undergoing secondary fermentation, and to completely 
fermented wine. With wine undergoing active fermwte- 
tion, the sucrose had disappeared in all oasw 
24 hours. Hence If sucrose be added at the beftinn^ 
of fermentation or during active fermentation, it Is 
unnecessary to invert it beforehand, since the acimty 
of the wine and the invertase secreted by the yea at ew ol 
inversion rapidly. In the case of wine u nderg o^ 
secondary fermontatiem, the inversion is slonw bni 
complete; hence the utility of preliminary laversioa 0! 
the sucrose added is doubtful. In the case of oomraeWj 
fermented wines, inversion proceeds still more iwowy 
the rate of inversion decreasing as the peromitatts^ 
aloohefl increases; in a samifle of red wine oontiura^ 
16*4 per cent, of alcohol, all the added sucrose was 
after three months. To retard or arrest the hydrolyMkl 
actiem of must oar wins, it is sufficient to 4dd an exoe* 
of at least 4 grins, pet litre of orystallisedaodium carhop 

•—L. & 
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Wine; Ageing of —M. 8oht«oiiBrb*kow. Wioo* 
greditwD i Winodjeli*. July 22, 1900. Cbem. Centr., 
1906, 2, 622—626. 

Tfis author hna studied the formation and decomposition 
of volatile and non-volatile esters and volatile acids, and 
alteration of the amount of total acid durinp; fermenta¬ 
tion. If the quantities of alcohol formed durmg the fer¬ 
mentation of wine-must be plotted as ordinates, and the 
time as absoissse, the curve rises at first (20 days), and 
after attaining a maximum becomes, roughly, a horirontal 
line; tiiere are, however, irrogularities in the curve, 
indicating periods in which a diminution of the amount 
of alcohol produced oc^cura. The curve representmg the 
amount of volatile acids is similar, in its first portion, to the 
alcohol curve, but after attaining a maximum it descends, 
the amount of acids formed showing a det^rease. There are 


BaohnerandHmsenhetmer(tbiiJ., 1905,24^). On keeping 
wines under normal ooz&ditions, the quantity of free acid 
first shows a distinct diminution, then increases, and sub¬ 
sequently remains fairly cmistant. The flavour of the 
wine, however, becomes more pleasant and less sour, 
mobably owing to a change in the nature of the acids. 
The quantity of lactic acid varies considerably, according 
to the kind of yeast used ; in general it increases with the 
ago of the wine.—A. S. 

Vr»»e«; Persian -. 0. Ijecomte. J. Pharm. Cbim., 

1900, 24, 246—247. 

In’ the following table the results of the analysis of seven 
wines from the districts of Cazevinc and Schariare, Persia, 
arc given :— 


1 

i 



Red wines. 



White wines. 

Ooographiral source of wlue. j 

Bcliahagbni. j 

Caaevine. | 

Choucbeboulard- 

1 Bchahaffhnl. 

1 1 

Botiariare. | 

Aaan(l6i. { 

) 

Askari. 

Bp. or. at U* . 1 

Alcohol . 1 

0*9821 

0.901 

0-9926 

0-9016 

0*9919 

6*904 

0*991 

IVS" 

IR-O" 

14-0* 

14-4“ 

' 14*6“ 

i 16*0'' 

i 16*0“' 

Bxtraot (at lOO*' C.).grnw. ' 

22-I10 

20-20 

24*0 

21-68 

23*40 

30-80 

22*06 

Polariiatlon. 

O'* 

0" 

-0' 8' 

0“ 

U* A' 

; -0" 10' 

1 - 0" 6'^ 

EeduclQKSuaars (as dextrose) irrms. > 

2*60 

1-92 

3*67 

2-18 

2*20 

i 4'7ft 

, 3*66 

Sulphates (as potaMiuni sulphate) . ‘ 
Chlorides (as sodium cldorlde) .... 

0*22 

0-18 

0-28 

0-24 

, 0*2.“» 

1 0-46 

0*34 

0-09 

O-OA 

; 0-08 

0-07 

' nil 

1 o-o» 

! 0*09 

Oeam of tartar. i 

1-70 

1-AO 

2-44 

2-38 

1-43 

2*82 

1 1*80. 

Tartaric acid . ! 

Phoaphates (as phosphoric an- ' 

hydride). 

Ai sulphuric acid— 

0 

0 

0 

U 

0 

' 

1 

i 0-17 

U-44 




*“ 


Non-volatile acids. 

: 2*P7 

4*22 

3-27 

3*38 

2*89 

! 2*89 

1 2*48’ 


(l-Sli 

1*17 

0-26 

0-56 

1 0*S2 

0-44 

1 0-32 

Glycerol... 

! s*si 

ft-79 

6.22 

6*62 

1 6*66 

j A-87 

‘ 6*42 

^^inln. 

2*«4 

2-40 

2-14 

2*30 

' »'6» 

: 1*60 

' 1*76 

1 »*26 

4*20 

3*24 

3*04 

' 3*60' 

1 

< 4*24 

3*76 

-~A.a. 


many more irregularities in the curve corresponding to 
the volatile acids than in the alcohol curve. After 
fermentation is complete, the amount of volatile acids 
becomes less, probably owing to decomposition by certain 
enzymes, and also to the acids being utilised as food by 
the* yeast. The quantity of volatile acids formed by the 
auto-fermentation of yeast is extremely small under 
ordinary conditions. The volatile acids are exposed to 
continual prouesaes of formation and of decomposition. 
After fermentation is oumplete, the quantity falls’i^adually 
to a minimum, and then in the course of two to three 
years again increases to twice or throe times the minimum 
quantity, owing to the action of atmospheric oxygen, 
^ters are formed chiefly during the period of ener^tic 
fermentation, and only m smaller quantities afterwards. 
The curves representmg the formation of volatile and 
non-volatile esters respectively, show great similarity, but 
the volatile esters are produced in smaller quantities 
than the non-volatile. In both oases, after the maximum 
is the curves show breaks and irregularities, 

indicating continual formation and decomp<»ition of the 
compound, these ohange« being probably caused by 
enzymes secreted by the yeast. The formation of esters 
dnnng the fermentation period is not to be attributed 
to the interaction of alcohol and acids, but is a result of 
the vital activity of the yeast organisms. Moreover, the 
esters are only intermed^iate products in the formation 
of other compounds, the nature of which has not yet been 
determined. When wine is kept under ordinary conditions, 
the quantity of non-volatile esters gradually diminisbes, 
and the development of bouquet must therefore be due to 
other teotors. The quantity of volatile esters increases 
witii tiie age of the wine. The total esters decrease in 
quantity as the age of the wine increases, the diminution 
being greater the more the bouquet and flavour of tiie wine 
are developed. The acidity of wine varies to a con¬ 
siderable extent during the fermentation period; the 
laigsei amount ol acid is formed oonooreen^ wi^ the 
nrMvotioDoif tile largest quantity of alcohol. This relation 
iiulitiwt the formatiofi of aokU and of aloohd can be 
oadWiy exfUfased in the tight qf the nsulta obtained by 


Rum ; Manufacture of Jamaica -. C. Allan. West 

Ind. Bull., 1906, 7, 141—145. 

Two types of rum are produced in Jamaica, known 
respeotivelv by the names of “ common clean ” and 
** flavoured ” or “ German ” rum. The flavoured rum 
is only manufactured on certain estates and in certain 
districts, and somewhat complicated processes are adopted.. 
The enhanced value of the highly flavoured rums is 
directly attributable to their high contents in comi>ound 
ethers. From a large number of analytical results, the 
author concludes that whenever a rum contains over 
1,000 parts of esters per 100,000 of alcohol, that rum 
invariably commands a high price. In the manufacture 
of flavoured rum the wash is set np with “ skiminings,”' 
dnndtu* ” (vinaw»e), molasses, “ acid,” and “ flavour.”' 
” Acid *’ is mode by fermenting “ rum can© juice ’* which* 
has been warmed in the coppers. To this juice ** dundw 
is added, and sometimes a little ” skimminga *’ When 
fermentation is nearly over, the fermented liquor is- 
pumped on to ” cane trash,” and allowed to get sour; 
the ripe ”acid” has an odour like sour beer. Sludge* 
settled out from fermented wash is added from time to 
time. ” Flavour ” is ^paml by running fermented cane 
juice into cisterns outeide the jpermentation house along 
with cane trash and ” dunder ” which has been stored 
from the previous crop. The fermentation of the ” ftavowr ” 
in presence of cane truh with the addition of ” dunder ” 
is effected three times before the ” flavour ” is ready.. 
” Skimniings ” are run from the boiling house into cistema 
half-full of cane teash, and are allowed to ripen for four to- 
six days before they are used for setting up the wash. 
Fermentation lasts lor seven to eight days, but a period 
of 18 to 14 days elapses between the setting up of the.* 
wash and the distillation.—J. F. B. 

Beetroot vinatee; Concentration of -, vfith regard to> 

tie production of manure. V. Kestser. Bulk Assoo« 
Cfidm. Suer, ot Dist., 1906, 84 , 86—90. 

For the recovery of eidine matter from vinosse it is aoflS^ 
to concentrate the latter to about 40” B. befm 
























inoowra^oiL £a order to recover the nitrogenoue matter 
tut ireQ, the oo&centratioB of the vinaeae must be oaitM 
to 40° B., the vwol^ff tyrap being mixed with peat, end 
need m a manure. T&e auwor has made an estimate of 
^e CMt of the latter proceea in the case of a sample of 
^ffcwion vinasse. He considers that the margin of profit 
is BufiScient to justify experiments on a commercial scale. 

-L. E. 

Mintrd adds «n presence of organio acids [in mne and 

wnegor]; New tnHhod for the detection of free -. 

0. Carleiti. XXIIL, page°955. 

Finosee; InfLwnce of eulphur compounds on the refining 
of -. lAoombe. XVI., page 943. 

AlcohU used under the Act of 1902. Pharm. J., Sept. 22, 
1906. [T.R.] 

Tna report of the Commissioners of Inland Revenue, 
just issued, states that during the year ended March 31, 
1906,354,516 proof gallons of spirit were used in connection 
with arts and manufactures under the Finance Act, 
1902. The following table shows the quantities used 
under the 1902 Act since its provisions came into force:— 

Year ended March 81. | Use. j Total. 

Proof galls. 

( Arta and manufactores .. 841 

dclentlflc (unlvenities, 
hospitals. Ac.) . 858 

f Arta and manufactures .. 200,4512 

Bciontlflc (uiilversltifa, 
hospitals, . 2.272 

208,724 

« (; Arte and manufactures ., 207,700 

1004''05. 1 ^ Scientifle (universities, 

( hospitals, Ac.) . 2,680 

270,880 

{ Arts and manufactures .. 8r>4,.510 

I Hclentiflc (unlvenfties, 

hospitals, Ac.) . 8.314 

867,880 


Enoush Patents. 

Orain; Preparation of - for hrewing and the like. 

K. J. Somld, TemesvdT, Hungary. Eng. Pat. 307, 
Jan. 6, 1906. 

See Addition of Jon. 12,1900, to Fr. Pat. 331,578 of 1903 ; 
this J.. 1906, 773.—T, F. B. 

Beer ; Improving the flavour and aroma of carbonic acid 

gas used for carbonating -. A. Hartley, Emsworth, 

Hants. Eng. Pat. 2659, Feb. 2, 1906. 

The carbon dioxide gas intended for carbonating beer is 
passed through a cushion or maf« of hops at a temperature 
between 60° imd 120° F. The hops are placed in a verti¬ 
cally disposed vessel contisting of a tube or cylinder, 
surrounded by a heating jacket, the arrangement being 
oarried by a suitable frame-work. Cans are fitted to the 
ends of the containing tube or cylinder, one cap being 
ooimeoted with an inlet nozzle md the other with an outlet 
nozzle for the gas.—J. F. B* 

XJnitec States Patents. 

Permenl and process of producing the same. G. Johnson 
and P. R. Hw, Bromley. U.S. Pat. 830,506, Sept. 11, 
1906. 

See Eng. Pat. 10,093 of 1903; this J., 1904,499.—T. F. B. 

Wort: Process of trtaiing and agdng -. H. E. 

PMkebaoh, CSnoiimati, Oluo. u«6. Pat 808,576, 

Sept. 11,1906. 

Wo&T ii fermented in two stages in the ((lowing mansAt: 


The mteb if |daoed in oontaet with tibe yeasty end fmen* 
tation is allowed to proceed for only a ^ort tisM | it if 
then checked by chilling the partially leraented W0^ '•md 
the mshi portion of the yeast u separated at a loW tempera¬ 
ture. The wort still containing yeast in a fin^y dmded 
and suspended condition is then placed in a cloM veesel 
at a higher temperature, and fermentation is allowed to^ 
complete itself u^er pressure so as to develop the neoessary 
quantity of gas.—J. F. B. 

Fksnch Patents. 

Wines; Prouss for improving - before fsrmeiUation. 

E. A. Barbel. Fr. Pat 361,483, May 18, 1906. 

The grape juice issuing from the press is subleoted to 
(preferably continuous) distillation in a column still, under 
r^uced pressure and with partial aeration, by means of 
low-pressure steam circulating through tubes, a coil, or 
a steam jacket This treatment removes any unpleasant 
odours, and concentrates the juice so that it will famish 
wines containing ** 11°—12°" of alcohol without fortifying. 


Liquids suck as fruit juices, fermented liquors, die. ; 
rrocess and apparatus for sterilising —. P. M. C. 
Mauvemay. Fr. Pat. 365,425, April 19,1906. XVHIA., 
page 949. 

Worts, juices, and syrups; Process for preparing eon* 

cenirated -[refainmg their luUurcd aroma], £. hfontL 

Fr. Pat 365,338. AprU 17,1906. 

The fruit, such as grapes, lemons, Ac., is cooled to a 
tem})erature of 0° C.. os soon as possible after being 
gathered. The juice is then expressed at the same 
temperature, and concentrated by freezing, the ice bemg 
removed. After filtration, the concentrated juice may bll 
pasteurised under pressure in an atmosphere of carbon 
dioxide. C^am of tartar may be separated from the 
residue obtained on the filter.—W. P. S. 


Alcohd and the like ; Rectification of ——. E. Guillaume. 
Fr. Pat. 365,417, April 19,1906, 

A SPECIAL column is placed between the rectifying column 
and the final purifying column in order to confine the 
process of “ final purification with that of “ pasteurisa¬ 
tion.’* A device for regulating the discharge of the vapouni 
from the head of the rectifying column is also employed. 
This device consists of a side tube fitted on the tube leading 
to the cooling rhamber and outlet, and servM the purpose m 
supplying the outlet with spirit fiom a separate oondenter. 
or of taking up any suqilus of con^nsed liquid.—W. P. 6. 

Distillaiion residues of starchy maPers [F»na«4c]; Process 

for recovering -. F’. and E. D. Verbiose. Fr. Pat, 

361,534, June 2. 1905. 

The vinasse is treated with quicklime, slaked lime, milk 
of lime, or lime water, the resulting precipitate being 
recovered in a filter-press, and utilised as a manure, suoe 
it contains part of the nitrogenous matter and BMurly all 
of the phoB^oric acid of the vinasse. The filti'ate, whioh 
now has a constant alkaline reaction, is passed tiurou^ • 
multiple evaporator of any suitable type, and the naultiag 
syrup, after being concentrated if neoessary, is mixed 
with oil cake, ohaff, or other solid matters for use as 
fodder.—C. S. 

Amytaeeous matters ; Recovery of the residues from the 

distillation of --. F. Verbiese and E. I). Verlfiese. 

First Addition, dated June 6,1905, to Ft. Pat, 861, 
June 2, 1905 (see preceding abstract). 

Ant of the alkalis or alkali carbonates may be used ill 
plaoe of oalctum carbonate to neutralise tiie iddlty of tin 
vinasse before evaporation.—W, P, S. 

Tartaric add and taiiraus from grw fedduogandj^ 
like; Sgtraedon of —F. F*, CultB* Fit 
866,084. AprU 9,19W. 3UL,p«<«981 ^ 

x>2 
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XTHL—FOODS; 8AHITATION; WATER 
PURIFICATION. & DISnUFECTAMTS. 

(CotUinued from page 905.) 

(^.)-FOOD6. 

'tavDeed induHry of Japan. 0. J. Davidson. Bull. 

Imp. Inst.. 1900, 4, 126—149. 

ir Japan, seaweeds are utilised as foodstuffs, in the 
'reparation of plaster, glue, and isinglass, as manure for 
ioe ffolds, and lor the extraction of iodine. The present 
rtiole deals with the preparation of kanten (isinglass), 
(kelp), amnnori (Uver), and funori (seaweed glue), 
nd the extraction of iodine. It should be noted that in 
apan the word “ non ” is frequently used to designate 
seful seaweeds generally, but properly speaking it 
bould only bo applied to laver. There is another word 
newi,*' meaning paste or mucilage, whioh is used in the 
ames of those species of “ funori ” (OloiopeltU «;>.) 
rom which paste or mucilage is prepared, and care must 
« taken to distinguish between the two. 

KanUn, or seaweed isinglass, is prepared chieffy from 
eaweods of the species Qdidiurn, e6})eciaiiy G. nwansii 
Japanese: tenguea)^ but such seaweeds as ego [Campy 
vj^ra hypneoides)y tori-aeki [AcatUkopeltia faponica), 
nd ogo [GraeUaria confervoides) are also frequently 
m{doyed as sulxstitutoa, or are added to the tenguaa 



ProdaettoQ. 

Exports. 

Year. 

Amount in 

Value. 

Amount In 

Valae. 


kwan. 

£ 

Ida. 

£ 

1000.... 

284,402 

116.800 

1,444,400 

96,482 

1001.... 

201,844 

106,846 

1,684,748 

121,710 

1002.... 

271,486 

06,027 

1,666,601 

110.864 

1008.... 

260,914 

00}007 

1,301,268 

81,817 

1004.... 



1,776,008 

101,860 


1 kwan » 8-2678 lb. 1 kin » 1*32277 lb. 


The greater bulk of the kanten exported goes to China 
and Hong Kong. Kombu or ibo6u mlongs to the family 
of kelps ” [Laminariaea:), and is the most prolific sea¬ 
weed found on the coast of Japan. Kizam^ (sliced) 
kombu is prepared by boiling the kelp with water, drying, 
and shredding the dry material. iHeparations are also 
made from oni-kombu [Laminaria duwolica) by soaking 
in vinegar, drying, and scraping the dry substance, ana 
from other kinds of kelp. Kombu is used in a vaiiety of 
ways for culinary purposes. An analysis of Laminaria 
longiaaima by K. Oshima gave the following results 
Water, 25-944; proteids, 0*724; fat, 1*730; soluble 
non-nitrogenous matter, 31*890; fibre, 6*415; and ash, 
27*290 per cent. The production and exports of kombu 
during the five years ending 1904 wore as follows:— 



Production of Kombu. 

1 


Exports. 





1 

1 

Kombu. 

Klzami-kombu. 

Year. 

Amount in ! 


I 











kwan. 

£ 

i 

Amount in 

Value. 

Amount In 

Value. 




i 

kin. 

£ 

kin. 

£ 

1000 . 

6,464 078 

60.*277 


30,088,010 

73,084 

6,068,001 

15,288 

1001 . 

0,216,766 

02,816 

i 

51,626.468 

100.202 

0.888,262 

82,640 

1002 . 

6,078,680 

86,004 


88,021,861 

60,014 

6.346,523 

20 034 - 

1008 . 

7,000.608 1 

60,698 


43.600,026 

88.020 

6.808.784 

20,430 

1004 . 

6,048,200 

40,691 


46,168.886 

106,416 

6,847,738 

10,286 


n larger or smaller quantities according to the quality of 
ban^en to be made; the best quality iff kanten is, how¬ 
ever, made from tenguaa alone. 'I'ho seaweed, dried and 
martially bleached by exposure on the sea-shore, U freed 
!rom mechanical impurities by pounding in a mortar, 
md washing with water, aiul is then roinpletely bleached 
Dv exp(»ure. It is next boiled with water (about 950— 
1000 galls, per 165 Ib. of seaweed) for 5—6 hours, with 
>coaeioiial agitation, 1)^ galls, of viuegat or 2 oz. of sulphuric 
mid added, and then 39 galls, of water, and the whole 
!>aUed for a further 30 niinutes. The resulting gelatinous 
K}lutioii is strained twice through coarse cloths, and then 
dlowed to set, the jelly being called “ tokoro4en.** The 
i^y is congealed bv exposing it at night during very cold 
preather, and is finally daied by exposure to the rays of the 
mn. (>dinary kanten or ** kahu-karUen '* is made in 
^e shape of bars, 17 in. by 1-4 in. by 1-6 in.; '' ho$ 0 ‘ 
bunfen is made in the form of slender sticks, 10—14 ins. 
ong and i in. thick. The preparation of kanten of good 
|umity by the process desoril^ is stated to depend almost 
mtirely upon the atniospherio oonditions, especially 
luring the Dleaobing and congealing omrations. Kanten 
M uftM for the preparation of edible jellies, iot clarifying 
(rinee and sake, os a sizing material for tex^es and 
pAp^, and as a cultivating medium for bacteria. A 
rpeoimen gave the following results on analysis:— 
Water, 21*79; nitrogenous organic matter, 6*95 ; oarbo- 
gtydrates, 64*69; cellulose, 3*M; and ash, 4*13 per cent, 
b the followinff talfie, the amount and value of the 
lmif4n produbea in and exported from Japan during 
wootti yeare U ^ren 


Asakuea-nori, or laver. is the only seaweed which is 
regularly cultivated in Japan. The method of cultivaticm 
of laver [Porphyra tenma; Japanese: Asakuaa^norit 
nori, or anuinori) consists in plantmg, at about the middle 
of September, branches of trees in rows from 39—70 yards 
long, and about 8 ft. apart, the branches being inclined at 
an angle of about 46*^ towards the fiowing tide, and rising 
fi—9 ft. above the mud. The fioating spores of the 
Porphyra attach themselves to the l^ranches. The laver 
is gathered from January to near the end of March. It is 
freed from mechanical impurities, washed in salt water, 
chopped up finely, and thrown into fresh water (12 galls, 
to 8 bushels of laver). A small quantity of rape oil is 
added to destroy the froth which rises to tne surface of the 
water, the laver is removed, drained on mats, and dried 
in sunlight. A specimen gave the following results on 
analysis:—Water, 15*476; woteids, 34*360; fat, 0*060; 
and ash, 10*085 per cent. Ine production of noft during 
the four years ending 1903 was as follows:— 


Year. Amount in kwan. Vahie. 

1900 . 154,853 .. £61,394 

1901 . 433,601 .. 

1902 . 249,626 .. 71,168 

1903 . 335,940 ,, 89,520 


The exports of non are increasing yearly, and exceed 
10,000 yen in value. 

Punori, or teatoeed gfne.—The name, funorit is applied 
to seawe^ from whioh mucilage can be made, and also 
to the mucilage itself but w word is written wUdt 
different Chinese chapters in the two oases. Tl^ 
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■aairoedi ohiefly oiad 1 q Jftpsn for llw pnparotioix of 
nnudlige on toe vstiooe klndi of fimori {OUnopeUit 
eotiformit aod other speoiee) and tnmomata (CAomrue 
ip.). If the aeoweed be of a tough character, it is eabjeoted 
to a preliminary treatment consisting of soaking in -water, 
steaming, cutting into smatl ]Heoes and dr^ns, but slender 
and soft.seaweMB are used as collected. The material 
is spread on the ground, sprinkled with water, kneaded 
with the hands and feet, washed with water, and dried 
and bleached by exposure, with occasional sprinkling 
with water. When a sticky juice is observed to exnde 
from the material, no more water is used, but the seaweed 
is left for one night, after which it is ready for sale. It is 
made into glue or paste by dissolving in boiling water, 
and is used as a finish for textiles, for plastering walls, 
and for decorating chinaware. Other kinds of seaweed 
used for making mucilage, besides those already mentioned, 
are: —Oinnanso {Iridaea sp.), mukade-nori {Oraielottpia 
jfctfinus), Icotoji-tiunomata (CKondruf eta'us), tamba-nori 
{Orateloupia sp.j, iobera (Chtmdrua apX sum* (Gymtw- 
gongrua ap.), and yanagi-funori {OloiopcUia lemx). 
The production of /unort during the four years ending 1903 
was as follows 

Year. Amount in kwan. Value. 

1900 . 257,932 .. £16,408 

1901 . 355,481 .. 26,161 

1902 . 284,083 .. 26,794 

1903 . 181,513 ,, 16,660 

Extraction of iodine. —The seaweeds chieHy used in 
Japan for the extraction of iodine are:— Kombn {Laminaria 
ap.)t hafima {EcHonia caea), arume (Ecidonia bicydia), 
horidawara (Sargaaaum horneri), and yatanmata-moku 
(Sargaaaum paiena). Analyses of specimens of different 
kinds of seaweed gave the following results:—Waste 
iombu, 0-144 j kajime stems, 0-148 i kafime fronds, 
0-002: arama, 0-0003; and nagahijiki {Cyatophyilum), 
0-005 per cent, of iodine. The iodine content varies, 
however, with the age of the alg®, and also -with the time 
of year, being greatest during June to September. The 
i^ne is extracted by charring or burning the seaweeds, 
leaching the ash with water, evaporating the solution, and 
heating the residue with sulphuric acid and manganese 
dioxide. The amount of potassium iodide exported 
during the three years ending 1904 was as follows:— 

Year. Amount in kin. Value. 

1902 . 3,051 .. £1,482 

1903 . 22,371 .. 10.117 

1904 . 62,012 .. 26,680 

It is stated that investigations are being carried out 
under Government supervision as to the cultivation and 
collection of useful kinds of alg«, and the most economical 
and productive method for the extraction of iodine. 

The total value of the seaweeds prepared in Japan in 
1904 exceeded £400,000, and the total value of the exports 
was £124,651. The value of the exports of seaweeds 
from Japan to vaiioue countries dunng the five years 
ending 1904 was as follows:— 


Ekousu Fafnm. 



1900. 

1001. 

1902. j 

1003. 

1904. 

geftWMda — 

ChlQA. 

Core* . 

Bong Kong ... 
Othar countries 

& 

68.611 

1.164 

2.7S4 

568 

£ 

105.289 

1.046 

2.577 

426 

£ 

57.692 

1,288 

1.779 

815 

£ 

80.861 

1.075 

2,002 

489 

£ 

100,467 

2,016 

2,435 

498 


78,082 

109.290 

00,914 

88,927 

105.415 

Senweede outr~ 
OUm 

Othst countrlss 

14.466 

680 

81.664 

666 

18,J0# 

1.114 

11.4M 

l.«tl 

17,067 

t,m 


ItilM. 

MgMO 





ChoeohUi Proaaa for tht manufaOun ^ aiolt-Wis- 
—. J. Heini, Vienna. Eitt. F«ti S4,«x4 
Nov. Sdi, 1906. 

Snx Addition of Dec. 0, 1905, to Fr. Pat 316,861 of 1901 1 
this J., 1906, 651.—T. F. B. 

Homogeniaing breaker to emulaioniae, pulveriae, and 
homogeniae liquid and aemi-liguid matlera [ottll!], and 
break fatty or albuminaua eellulea and nuclei. 0. 
Petitpierre, Paris. Eng. Pat. 10,162, May 1, 1906. 

SsB Fr. Pat 358.763 of 1906 ; this J.. 1905,1068.—T. F. B. 

Fbxkoh ParnNis. 

JHatillalion residues of atarchy maltera rFinossc]; Prootaa 

for recovering -. F. and E. D. Verbiise. Fr. Fat- 

361,534, June 2, 1905. XVU., page 947. 

Leaiecation; Process of-, applieable eapeeiaUy to 

vegetable aubalancea. P. Kassmus. Fr. Pat 365,051, 
April 10, 1906. Under Int Conv., March 17, 1906. 
Thi process claimed consists in exposing the materials 
to be dried alternately to heat alone and to beat while a 
current of air is passra over them.—W. H. C. 

Mimeniary materiala,- Process for treating [rendering 

more /iigeatiblc] -. E. Maris. Fr. Pat 365,069, 

April 10, 1906. ^ 

Ths process consists in treating all kinds of food materials 
and fodders -with specihe ferments and yeasts, the opera¬ 
tions being carried out in closed vessels at various tempera¬ 
tures end for different periods of time. The treatment 
increases the digestibility of the foods_W. P. 8. 

Liquida auch os fruit fuicea, fermented liquora, dba, g 

Proceaa and apparatua for aterUiaing -. P. M..C. 

Mauvernay. Fr. Fat. 366,425, April 19, 1906. 

Ths liquid to be sterilised is heated in a serpentine tube 
Burrounded by a steam-jacket During the heating 
process the liquid is subjected to a pressure equal to at 
least three times the vamur pressure of the volatile 
constituents present in the liquid. To aid in the thorough 
heating of every part of tM liquid during its passage 
through the steriliser, boxes or enlargements are plaoM 
on the serpentine tube at regular intervals. The prestare 
is kept constant automatioally, and the sterilised liquid 
is cooled by passing it through a coil surrounded by liquid 
on its way to the steriliser, the pressure being mainteuhed 
during the cooling operation.—W. P. S. 

(B.)—SANITATION 1 WATER PURIFICATION. 
UlJITXD StatIS PATlJtTi. 

Garbage and aewage ; Process of reducing -. E. R. 

Kdson, Cleveland, Ohio. U.B. Fat. 829,954, Sept. 4, 
1906. 

The garbsge or sewage is digMted in a closed ohambqf 
at a temperature above 285° F., and under a present* of 
from 76 to 80 lb. per sq. in., for a period long enough to 
thoroughly disintegrate the mass, and to render tile giMM 
easily separable oy percolation. The Ubeiatim a 
ammonia and the volatilisation of glyoerol during tidi 
digestion are {weventod by the high j^essure used. XiM 
digested material is then dried so as to mmovv w be t MiL 
tluly the whole of the water, and the dried 
extracted with a wlveot.—A. G. I» v iv. - 


Oaabage and aewage; Aptantua for rothuta 
E. & Edson, develmii OUo. U.B. m. ' 
4 , 1906. 

Tu aanamtni daimedis need 
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reoeptftde, imd Is provided »t itt tapper end aiad eztamidly 
with * dange resting upon uid reoanrably eecured to the 
ahell. The heed formi^ the top wa3l ot the chamber of 
the receptacle is provioed vrim a charmng aperture, 
and rests upon, and is removably securea to, the cast* 
iron section of the receptacle.—A. G. L. 

[Water] JHstiUing apparatua. W. H. Bartholomew, 
Kast Orange, N.J., Assignor to 0. B. Hill, Mont* 
gomery, N.Y. U.S. Pat. 8l9,76fl, Aug. 28. 1906. 

A WATSB distilling apparatus is claimed, comprising a 
still which is connected with a condenser, surrounded by 
a jacket, and with a roceptaolo consisting of a nair of 
telescopic members. A feed-pipe connects the still with 
the lower of these members, terminating some distance 
above the bottom of the receptacle, tW space below 
forming a chamber for the accumulation of sediments 
which may be removed by a discharge pipe. The upper 
member is adjustably supported by the lower one. The 
condenser jacket is provided with an inlet for the water 
supply, and an overflow at its upper end leading to a 
point within the receptacle. An overflow at the upper 
part of the receptacle allows impurities to run off. The 
still communicates with the condenser through a coil in 
the receptacle, and the condenser is provided with an 
outlet near its bottom.—R. L. 

Water ? Apparatus for distilUng -. C. Parker, 

Dubuque, Iowa. U.S. Pat. 829,999, Sept. 4, 1906. 
Tub still comprifws a boiler, a diaphragm arranged in the 
path of the steam-curront and constructed with openings 
so as to direct the steam at right angles to its normal 
path, a condensing chamber, a reservoir placed between 
the oondensing chamber and diaphragm, and means of 
communication between the spaces above the diaphragm 
and the condensing chami>er. The reservoir is provided 
with a normally seated inlet tube, and a separating* 
chamber is arranged between the diaphragm and reservoir. 

—A. G. L. 

XIX.-PAPER, PASTEBOARD, &e. 

(Oonitnv^d from page 900.) 

Paper and solid cdluhst [and ticetylcellulose]; Eteeiricat 

insvlating properties of dry -. A. Campbell. XIA., 

page 985. 

Velluloae industry of Norway. Bd. of Trade J., Sept. 20, 
imy [T.H.] 

Thb Canadian Commercial Agent at Christiania reports 
that the cellulose mills now building in Norway and the 
enlargement of existing mills will cause an increase in the 
Norwemau output of cellulose of about 50,000 tons per 
year. The manufacturers reckon on a total increase of 
production in Norway and Sweden of about 130,000 tons 
m the two years 1007 and 1908. 

The Norwegian and Swedish cellulose production has 
grown in the last seven years (including 1905) by some 
2M,000 tons, i.e., from about 150,000 tons in 1698 to 
394,000 tons in 1905. 

Ewolish Patbkts. 

Paper pulp [Draining] ; Treatment of -. I<. Evans, 

Watford. Eng. Pat. 10,808, Sept. 30, 1905. 
lu the use of the tower ” system of treating and bleaching 
paper pulp, an improved form of drmner is claimed for 
the purpose of washing or draining the pulp in the tower. 
This drainer consists of one or more vertmal frames or 
boxes rising from the base of the tower, and oovw<m 1 
with wore gauze. In this arrangement, both sides of the 
diwiner box are available for use, so that a maximum 
draining surface is obtained as compared with the dis* 
placement caused by the drainer.—J. F. B. 

(kUplataManufaature 0 / aon-infiammable maUrial 
MPtaifUnM non-nUraied . C, Trixiqnenet, Colombea, 
Bug. Pat. 8167, 4, 1906. 

sii irt. P«k M2,«g9 ot i«06 i leos, m— t. b. 


OcMoeea Maniufacturt of soIuImim of —. E. W. 
Friedrioh, Blaton, Belgium. Eng, Pat, 17,164, Aug. 24, 
1906. Under Int. Conr,, Aug. 25, 1904. 

Sbb Ft. Pat. 357,171 of 1905; this J., 1906, 88.—T. F. B, 

Ukitii} Statxs Patbkt. 

Paper pulp ; Process of making - (from the Southern 

Pine]. J. L. Coker, jum, Hartsville, S.C. U.S. Pat. 
830,570. Sept. 11. 1906. 

Papxr pulp is made from the wood of the Southern Pina 
by subjecting it, with its bark still on, to the action of 
natural agencies,** until tests show that the resinous 
constituents have become so modified that they no longer 
produce any injurious influence in the process of puip* 
making. The bark is then removed, the trunk is split up 
into suitable lengths, the core or heart-wood is separated 
from the sap-wood, and the latter is converted into pulp 
by any suitable process.—J. F. B. 

Fbbkch Patbkts. 

Paper^Tnaking ; Utilisation of machine “ hack'Waters ’* 

in -. C. C?6ratd. Fr. Pat. 364,720, March 29,1006. 

All the back-waters *’ from the paper-maohine, together 
with the ftbrous waste scraped oft the top ]xeM-roU, are 
oolleoted in a pit below the machine, and are pumped into 
a special reservoir at the top of the mill. This reservoir 
consists of two deep conical tanks, one relatively small, 
into which the pump discharges directly, and the other 
very large, whion is fed by an overflow from the small one. 
The two (Kmical tanks and the pump oatch-pit can all 
be discharged into a save-all ** if necessary. In 
normal working, however, the back-waters ” are con¬ 
tinuously re-utilised in the beating engines and stuff- 
chests. The discharge pipes from the large tank are 
situated at the apex of the cone, and are^povored by a 
conical hood, which diverts the discharge st^m in such a 
manner that any deposits of solid matters are washed 
through.—^. F. B. 

Paper pvlp from flax, hemp, ramie, ike.: Preparation 

of -. hoc. anon, pour la Fab. des P&tes i Papier 

de lin et sucoMan5s. Fr. Pat. 365,046, April 9, 1^6. 
Un^ Int. Conv., Got. 6, 1905. 

Flax-stbaw. and similar materials ooimating of l>ast 
(pectooellulose) and wood (lignocellulose) are treated in 
such a manner that the two oomjfionents are separated, 
the bast fibres l>emg purified, and the wood being obtained 
in the state of short fibres suitable for making millboards 
or pa{)or. The stems are first passed through a breaker, 
then moistened, and subjected to a retting treatment, 
or else they are steamed in presence of air, caustic soda, 
Ac. The mixture of fibres and wood so obtained is then 
exposed to the action of an oxidising agent such as chlorine 
as or calcium hypochlorite in presence of steam, so as to 
isintegrate the wood without attacking the bast fibres. 
Finally, the material is boiled at a temperature of 16(F C. 
in an alkaline liquid containing caustic soda and sodium 
carbonate, sulphate, and sulphite. The short wood fibres 
are then separated from the long bast fibres by washing 
on suitable sieves.—•!. F. B. 

Glue or size, and process of making the same. M. Bonnet. 
Fr. Pat. 365,285, April 14, 1906. XIV., page 942. 

Cork ;; Artificial - [from ceUvlose]. G. 0. de Briailles. 

Fr. Pat 364,641, Jan. 25. 1906. 

Abtiviczal cork is niado of a mixture of amorphous 
cellulose (pith of mslies, powdered ooooanut shells, hark, 
or paper pulp), fibrous cellulose (thistle-down, cotton, 
texmes, esparto, wood pulp), and agglutinating cellulose 
(solution of nitrooel)ul(Hie). The pasty oom^isitioii is 
pressed into giass-Uood moulds provided with very small 
perforations for the escape of the vapours. The volatile 
solveOte the nitrocellulose ate then distilled ofi under 
raottum at the ordinary temperature, the corks ue 
removed from the moulds, sod the oitroceQulose is de* ^ 
oitiated by a suitable reduding agent Finally the oorks 
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-a. 



CittvMd; Plaetir., noii-inflamfiuAle eompotition re- 

lemiling -. A. Blanohin. Ft. Pat. 364,690, 

March 28, 1906. 

Tax kilos, of nitrocellulose are dissolved in ether-alcohol, 
wood spirit, or acetone, and to the solution are added 
0-6—1-2 kilos, of castor oil, glycorol, or camphor, 0'3— 
10 kilo, of sulphuric acid at 66° B., 10—2’8 kilos, of 
calcium chloride, and 0-6—1'6 kilos, of manganese 
chloride. In order to impact a certain amount of brilliancy 
to the product, 10—SOO grras. of a chloride of carbon may 
be added. The mixture is thoroughly incorporated, and 
the volatile solvents are distilled oS under vacuum until 
the product has a thick pasty consistence. The mass is 
then treated on the roiling machine, and formed into 
blocks by hydraulic pressure. The denitration of the 
nitrocellmose brought about by the action of the sulphuric 
acid on the calcium and manganese chlorides causes the 
finished product to be non-inflammable.—J. F. B. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 


phloso^eincd natfisns. It wsald thus bdong to a.iait« 
class of oolonifng matters, of wlfieh seopaiu (this J., 
1899, S761, considered by Perkin to be mstoosjvltoifiiif 
would also be a member. Saponarotin is poaaibtjr i 
chalkone derivafive corresponding to vitexin, or it may 
be identical with Perkin's homovitexin,—A. S. 

Poiton ivy pianf [Fktis toxkodendron] ; Same mutitMUtl 

of -. 8. F. -Aoree and W. A. Syme. Amor. Ohem, 

J., 1906, 36. 301—321. 

Tki leaves and flowers of the poison ivy plant (Ifktts 
(oxicodendrea) were extracted with ether. In the etberssi 
residue the following substances were founds QaMc 
acid, fisetin. rhamnoae, and a poisonous tar. gum, or wax. 
The poison was not volatile with the vapour of alcohol or 
acetic acid. The poisonous tar or wax is probably of a 
glucoaide character; it is decomposed by acids ytdding 
gallic acid, fisetin, and rhamnose. It can M partially pte- 
eipitated by lead acetate from a solution of tile tar in 60 pel 
cent, alcohol. All cases of poisoning can be easilv outed 
with potassium permanganate. The poisonous suDstaaoc 
can be isolated as follows; The aloohoiio extract is precipi¬ 
tated with lead acetate. The precipitate is washed, dried, 
and extracted with ether. The ethereal solution is ndxed 
with water, and hydrogen sulphide passed throu^. Ths 
ethereal portion is washed, and evaporated m a low 
temperature.— F. Shdh. 


(Continued from page 910.) 

<)uinine; InfiuerM of halogen softs on the fluoretcenee 

of -. G. Denigis. Bull Soc. Pharm., Bordeaux; 

tnrough Pharm. J., 1908, 7T. 283. 

Th* fluorescence of a 1 per cent, solution of quinine 
sulphate containing 6 c.c. of pure sulphuric acid is 
sieat’roved by the addition of 3-2 c.c. of Nfl potassium 
chloride solution, 1-4 c.c. of N/1 potassium bromide 
isolution. 0-9 c.c. of N/l potassium iodide solution, or 
96 c.c. of potassium fluoride solution. It is apparent from 
these numlicrs that equal quautities of the diflerent 
halogens are roqnired to discharge the fluorescence. 
If the acidity of the quinine solution ho diminished, a 
smatler quantity of halogen salt will discharge the fluor- 
osoence, but the amount required is not proportional to 
the quantity of quinine present.—A. S. 

Alkaloids in Stri/ehnos leaves. Lotsy. Apoth.-Zeit., 
1900, 470. Chem. and Drugg., 1908, 69, 332. 
■Bri'cisk and strychnine are present in the young leaves, 
but not always in the old leaves of Stryehms nux-vomica. 
On cutting the leaves the amount of strychnine appears 
do increase, and that of bnicine to diminish. Frequently 
mo strychnine was present in the leaves in the early 
morning, whereas in the afternoon it was present. The 
leaves of Siri/chnos laurina are free from both of these 
ulkaloida. Strychnine is present in both the young and 
old leaves of Slrychnos tieuti. The leaves of most of the 
epecies examined also contained the alkaloid, strychnioine. 

—A. 8. 

Saponartn, a new glucosidst coloured blue with iodine. 

G. Barger. Chem. Soc. Trans., 1906, 89,1210—1224. 
Thx author gives the results of his further investigation 
of saponarin (this J., 1904, 1004). The air-dried glucoside 
has the composition, C,jHuO}); it is Iscvo-rotatory, 
|n)D” -7-90°. When boilea for a few seconds with a 
large excess of acetic anhydride and a few drops of con¬ 
centrated sulphuric acid, it yields an cnnea-acetyl deriva¬ 
tive, C„H,s 0 „(aH 30 ) 9 , m.pt. 183°—180° C. On 
hydrolysis with dilute mineral acids, saponarin yields 
dextrose and two apparently isomeric compounds of the 
formula, One ot these compounds proved to 

be identical with the vitexin obtained by A. G. Perkin 
from the dye-wood of the New Zealand tree, VOex litloraUs 
(this J., 1898, 1138). The other compound, to which the 
name saponaretin is assigned, differs from vitexin in 
being readily soluble in boiling alcohol Both substaneca 
yiAd {fltloroglucinol andjp-hydroxybanxoio acid when fused 
uilft oamtiq alkali. Vitexiai dma from by 

2 mole, of stater; it ig psobably a Savaaqne dmvj^ve 
ointtalning either a redneed pyrone ring or a reduced 


Conifer oils; Notes on some -. B. E. Hanson sod 

£. N. Babcock. J Amer. Chem. Soc., 1906, 28 , 1198- 
1301. 

Ths authors have investigated the follosring oils ; they 
are all obtained from leaves and twigs save where otto- 
wise marked, and the chief results obt^ed are tabulated i— 



Yield 
per cent. 

8p.gr. 

at 

U*C. 

Change In 
•p° 0r. 
totr C. 

Black spruce {PitbNt Uwiana) 
Hemlock {Ttuoa CaiuuUnni). 
American larch {Larix Ameri¬ 
cana) . 

0*67 

0.0274* 

0H)01O 

0°43 

0-02SB 

0-0010 

(>•149 

0-881Q 


White spruce (Pxcea Vana- 
dantia) . 

0-109 

0-0218 

O-OOIS 

Ditto (cones) . 

0>2& 

0-809 


Bod spruce ruiens) ... 

Ditto (cones) . 

0*204 

0-0589 

0-0014 

0-38 

0-8800 


Pitch plno {Pinru riqida) .... 
Bed pine (Pinas remnota] ... 
Junii^r (Junipertu (Ximmunts) 

0-002 


.... 

O-OUl 

..... 


0-18 

0-8591t 



• 18" t 28* 

White spruce oil contains 26-7 per cent of esters oslctt 
lated as bomyl acetate. It diSera in smell from Uacl 
spruce or hemlock oil. 

Bed spruce oU contains 66-2 per cent of bomyl aoetate 
and 7-76 per cent of free homed. It has a very agreeaU 
odour, suggesting bomyl acetate. 

American larat nil contains 16-1 per cent of eaten 
calculated as bomyl acetate, and the remainder is lacgel] 
pinene.—J. T. D. 


Cade oil [Empyrtumatie oil of junimr uaod],- Oharadsrt 

and tests for genuine -. C. Ptpin. J. Pharm 

Chim.. 1906, 24, 248—289. 


Qxisuikb cade oil should be fluid, slightly lighter tiiai 
water, and have a characteristic smoky odour. Tin 
acidity, in terms of acetic acid, should not exceed 1*1 
per lOO o.c. The reaction with light petrdeum sjiifit 
copper acetate (this J., 1906, 776) should give a brows 
colour, not green. When distilled under orainary atato- 
spheric pressure, at least 6ft per cant, should pass oth 
betwsen 160° and 300° C.; undarradueed prsssurs (66 mm.] 
from 70 to 76 wr cent, should distil between 10° and itiP 0 
Other nubnahed teats have been exarntned, and art 
found to M uaeieaa to differentiata batman gmuihBa Ml 


aopbiaticaiad oils. The oils emi 
were autheotio, having been prodaqaid 
viaton toim tbs wood «/tmspersM 



tils todftoi 
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DiR)-' 










a. XXI,-PHOTO011APHKI HATBMAM * MMXS8SES. 


tout u. tao«. 


9SS 


Celdueine ; DOermintaion vf -. A. P»noh»nd. 

XXm., page 967. 

Mtthyl dtohd! Daectim of -. H. Soudder and B. B. 

Biggs. XXIII., page 965. • 

JfeJAyt alcohol; DeUelion and determination of - - [in 

prt 9 tnc€ of sihyl dcoholl. £• Voiuftnct. XXX1X.S 
page 957. 

CitroneUa and lemongraee oils in Csjdon. Col. Off. Ann. 
Senes, No. 494. [T.B.] 

Te* ontput of oitronella oil in Ceylon (1,242,800 lb.) 
has increased by 80,000 lb. over that of the preceding 
year, the price having risen from 76 cents to 84 cents 
per lb. Consignments of a really pure oil, grown at the 
nradeniya Eiperiment Station, have been sent home, and 
have aroused considerable interest among manufacturers. 

The cultivation of lemon grass for oil has been proceed^ 
with at the Peradeniya Experiment Station with fairly 
favourable results, and as the price of this oil is rising, its 
oultivation may prove profitable. 

AUar of roses; Export of - from Bulgaria. Bd. of 

Trade J., Sept. 20, 190a [T.B.] 

Aoooiujiko to the “Eovue Commeroiale du Levant” 
the expert of attar of roses from Bulgaria in 1906 amounted 
to 5318 kflos., valued at 3,712,000 fra,, as compared 
with an average of 4160 kilos., valued at 2,760,000 frs., 
during the preceding seven years. The principal pur- 
ohsjiers attar of roses in 1906 were; United States, 
80-8 per cent.; Franco, 28-8 per cent.; United 
Kingdom, 16’8 per cent.; Germany. 13-4 per cent.; 
Busaia, 4-6 pot cent, j and Turkey, 4-3 per cent. The 
Unit^ States bought only 12 kilos, in 189 1 . 

Ekoush Patiht. 

Oarhamie acid esters of the purogallol-l .Z-dialkyl ethers. 
0. Imray. London. From the Basle Chemical Works, 
Switierland. Kng. Pat. 17,187, July 30, 1908. 

Th* carbamio acid eaters of the pyrogallol-l-S-dialkyl 
etiiers are prepaucod either (1) by treating the ethers with 
carbamio cUoride, CICONH,, in ethereal solution, or (2) by 
causing phosgene to react with a salt of a pyrogallol* 
dialkyl ether, and subsequently converting the ohloro- 
formio acid ester of the pyrogallol ether into the carbamio 
acid ester by the action of ammonia,—J, F. B. 

Uhitid Statss Patbnts. 

Salieylie acid menthol ether ; Process for producing - 

B. Bibiis end B. Scheuble, Vienna. U.8. Pat. 830,043, 
Sept. 4,1908. 

Su Kng. Pat. 8844 of 1905: this J., 1908, 233—T. F. B. 

Ketone ; Aromatic -, and process of making same. 

H. S. Blackinore, Mount Vernon. U.S. Pat. 830,044, 
Sept 4, 1906. 

Abouatkc ketones are obtained by oxidising aromatic 
hydrooarbons by means of anhydrides of “carbon oiy- 
aoids." A koto derivative of tetrahydromethylpropyl- 
benxene is produced by heating a mixture of dipentene and 
carbon dioxide to a temperature below the decomposition 
point of the product; the resulting ketone is a oofourless, 
aemi'transpaient substance, readily soluble in alcohol, 
and having a melting point of 21(P C.; in its molten state 
it teadilydissolves pyroxylin.—T. F. B. 

Aldehe/dss; Manufacture of certain -. G. Barrens, 

Paris. U.S. Pat. 880,213, Sept 4, 1908. 

Sai Vi. Pat 860,613 of 1906 j this J., 1906, 496.—T. F. B. 

FsiiroH PATiura. 

Omophor t ButUhetie proeest for pnparing - from 

L. K. BuboM Fr. Pat 361,338, Aprd 6, 

Oo, of tmpentiaa or other sonroe of terpene is dehydrated 
by tseedgMOA sil& ealeiaxs oasbtde, smmMm erode terpene 



Mterated with bydrochiorio Mid gM » temperatiii* 
of SO^ a llie hydrochloride is th«& heated with a motel 
and M oxidieing agent to 180* Cs» when it is etat^ Utat 
oaxnphene ie formed quwititativdy; enitabte mixtoxee 
are molecular proportione of rino and bannm peroxides 
or godinm metal and barium peroxide; it is alao stated 
that. If manganese peroxide is used, no metal is required. 
The oamphene thus produced is treated with an opdising 
agent (chromic acid, &c.), at 180^ C., when it ie said to be 
converted into an ozonide, C^o®is^8* which loses oxygen 
on treatment with water, and is converted into a lactone, 
camphenolide; this is transfoil*med into camphor by heating 
in presence of water.—T. F. B. 

Lecithin : Process for the manufacture of a jiroduct contain^ 

ing lecithin and suitable for the extraction of free -w 

E. Ziegler. Fr. Pet. 364,896, April 4,*1906. 

Thx germs of wheat are dned, and extracted with a suitable- 
solvent to remove oil. They are then extract^ with alcohol. 
The alcohol on evaporation leaves behind a residue 
composed chiefly of lecithin, albumin, and sugar. If 
this residue be taken up with 60—80 per cent, alcohol, 
the lecithin can be precipitated by the addition of mineral 
salts, and purified by known methods.—F. Shdn. 

I'aftaric acid and tartrates from grape residues and the 
like; Extraction of —P. P. Carles. Fr. Pat. 
365,034. April 9,1906. 

Products such as marcs, tartars, vinasses, &c., are treated 
with dilute sulphuric acid, so as to obtain a solution of 
tartaric acid. If this solution be saturated with potassium 
carbonate, potassium bitartrate is precipitated in a 
crystalline form.—F. Sudn. 

MonoalkylanUines; Production of acidyl deriv^tves of 

tri- and polyJudogenated - [for use in making cMu- 

loid\. Badisohe Anilin und Soda Fabrik. Fr. Pat. 
866,297, April 14, 1900. Under Int. Conv., July 22, 
1905. 

axB Eng. Pat. 8077 of 1906; this J., 1906, 608.—T. F. B. 


XXL—PHOTOGRAPHIC HATERIAIS AND 
PROCESSES. 

{Continued from page 910.) 

EyoLiSH Patknt. 

Printing from a surface in rtdief ; Method of —. A. O.. 

Bloxam, London. From Neue Photographische Oes... 

A.-Q., StegUtz, Germany. Eng. Pat. 990. Jan. 13,11K)6. 
Thx process consists, in general, in applying a suitable- 
printing medium to a surface in relief, of which the parts- 
in relief and those not in relief have a different effect on 
the medium, and then imprinting the medium on a suitable 
surface. The relief surface may, for instance, be composed, 
of gelatin on a glass support; if this is flooded with an 
ethereal solution of hyMOgen j»roxide, the gelatin will 
absorb the peroxide in proportion to its mass, so that,, 
when the peroxide has evaporated from the glass, the 
picture can be printed on a surface of gelatin paper or a 
similar surface, and developwl in the known manner. 
Or i^ain. the support may be prepared by treating gelat^- 
coated paper with potassium nermanganate solution, 
(manganese dioxide l^ng thus formed), and the relief 
may consist of bichromated gelatin, in which case thO' 
hyuogen peroxide would be unaffected by the portions 
of the picture in relief, but would be decomposed by the 
catalytic action of the support.—T. F. B. 

Unitbd Statm Patxnt. 

Odout photography. W. C, South, Benryn, Pa. 

^Pat. 8SS7,188, July 31, 1906. 

A stntABUB paper is coated with an emnlmoa of 
an ^ne (s.g., S*k gtue) ooBteioiag » nd dyaataS.. 

fcnwUohanMrlaUiMsonHBended. It 1, wslitjy hmaasdi 
by mt*~* of idam uid aouttiwa by traataiMit. 







ou xm~s3wu)cma» oc. Kxm^^mmvEmL csmumm: wn 


with •« ailudi bichnnsste Mdotira. An imam !■ printed 
call thii pnM from • ne|ntiT« tekm throogn n initeble 
seroen, and thia imam ia coated with a traniparont 
BoiuitiTe coating, which tccciTM a blue imago of the same 
object.—T. S'. B. 

Feisoh Patshts. 

Caiatypt pieteres ; Process of prodxicing -, oa prepared 

surfaus, and stable positive papers, plates, and films 
therelor. Neue Pbotographische Oes., A.-0. Pr. Pat. 
364,621, March 27, 1800. Under Int. Conv., March 31, 
1905. • 

Fafess or films for recciring immessiona from negatives 
which have been treated with hvdrogen peroxide, are 
prepared by means of substances which react with 
hydrogen peroxide, forming colonred products, either 
alone, or by the aid of some simple solution (e.g., ammonia). 
For example, papers developed merely by treatment 
with a dilute solution of ammonia may be prepared by 
impregnating paper coated with mlatin. with a 5 per cent, 
solution of a manganous salt. Papers which require no 
subsequent development may be produced by impreg¬ 
nating gelatin-coated paper with cobalt salts, e.g., with a 
10 per cent, solution of the acetate. This process can also 
be applied to the catalytic preparation of prints similar 
to “ carbon ” prints, by incorporating a suitable pigment 
with the gelatin coating of the paper.—T. F. 11. 

Photographs in colour '; Process for preparing -, by 

superimwsing the various coloured monochrome images, 
producca on detachable layers of silver emulsion. Chem. 
Fabr. auf action, vorm. E. Schering. t'r. Pat. 306,314, 
April 14, 1900. 

Each of the monochrome positives, except that which is 
first applied to the permanent support, is printed on a 
layer of silver emulsion, detachably mounted on a thin 
sheet of mica, celluloid, &c., which renders superposition 
in register easy, owing to the transparency of the temporary 
support.— T. F.’B. 

XXIL—EXPLOSIVES, BIATCHE8. &e. 

(Continued from page 911.) 

Phosphorus in presence of large quantities of phosphorus 
sesqvisulphide ; Detection of small quantities of white 
-. L. Aronstein. XXIII., page 966. 

Enolish Patents. 

Powders; Smokeless -. A. T. Cocking and Kynoch, 

Ltd., Birmingham. Eng. Pat. 21,779, Oct 26, 1908. 
The invention consists in the production of a “ bulk " 
powder by forming the nitrooellnlose into grains, and 
causing the grains to revolve over each other, at the same 
time toorougbly wetting them with a liquid which will act 
as a solvent tor a portion only of the nitrocellulose. About 
120 lb. of a mixture of benzene and alcohol are added to 
100 lb. of dry nitrocellulose grains, and the digesting of 
the revolving grains is continued for a length of time 
depending on the degree of density required. The grains 
are then poured into 260 lb. of water at a temperature 
of about 85° 0., and the mass quickly agitated to replace 
the solvent and stop gelatinisation. An increase in the 
temperature of the water produces a decrease in the 
density of the grain.—0. W. McD. 

Explosives. Q. Beschke, Hamburg, Germany. Eng. 
Pat. 26,781, Deo. 11, 1905. 

See Ft. Fat. 360,340 of 1906; this J., 1906,498.—T. F. B. 

Explosives ; Manufatiure of safety -. B. Q. Beschke, 

Hamburg. Eng. Pat. 12,716, May 31, 1906. 

The invention consists in the addition of fennel, with or 
without wood pulp, to ex{fiosives of the ammonium nitrate 
class TfaefoUowii^areBxampies:—(a), Ammoninmnitrate 
foil'd per oent.), potassium nitrate (10), fennel (14*4), 
dlniteMsasens (1), and eopper^ oxalato (5 per cent.). 
1 ^), AteWMEPtn tfi^nte (94'3 mt sent.), luaM (3), and 
w^ ptdp (3-7 par eent,>/-d2. W: MoO. 


UEmo Statsi Faxpinr. ... . 

;t'.'' 

eSyeerin nitrates; Manstfadure of - -. A. IfiludaiCEalb- 

Kastiop, Germany. U.S. Pat 830,009, Sept. 11,190& - 
See Ft. Pat 348,078 of 1904; this J., 1905, 686—T.F.B» 

Fsbnoh Patents. 

Explosive. B. Imperiali. Fr. Pat 364,948, Feb. 22,1906.. 
See Eng. Pat 14,646 of 1906 •, this J., 1906,1084.—T.F.B. 

Nitro^ycerin explosives of law freezing point; Uethot" 

of manufacture of -. C. Qaasen. Fr. Pat 364,803, 

March 31, 1906. 

OnyeSBOL is converted by heating at ordinary ptessuie" 
into diglycerol. This body is then nitrated and us^ 
as an explosive either alone or admixed with trinliio- 
glycerol. It is said that the presence of 26 per cent, of this 
o^y reduces the freezing point of nitroglycerin explosives 
to - 18° C.—G. W. McD. 

Powder; Manufacture of a smokeless cannon -.. 

G. Kobrecht Fr. Pat 364,973, April 6, 1906. 
Veobtablb fibre is immersed for a period of twelve hours 
in a mixture of three volumes of sulphuric acid and one 
volume of nitric acid, at a temperature of 26° C. It is then 
removed, and allowed to stand for a further period of 
two hours. The nitrocellulose is then, after wash^ in, 
water, dissolved in acetone or sulphuric acid, re-precini- 
tated by the addition of water, and formed into pow^ • 
in the ordinary manner.—G. W. McD. 

Nitrocellulose; Apparatus and method for the manufacture ■ 

of -. J. M. and W. T. Thomson, EnglaniL «. Pat. 

364,981, April 6, 1906. 

Thb apparatus consists of two vessels placed side by side,. 
fumishra with false bottoms, and joined togetheo' at‘thtir - 
lowest points by a pirn provided with a stop-cock. EAch, 
vessel has also a tap for the purpose of emptying. They 
are used alternately for the nitrating process as follows;; 
One of the vessels is p^tly filled with nitrating acid, s^ 
the cellulose immersed in the usual manner. A thin layer 
of dilute sulphuric acid is run over the surface of the 
nitrating acid to prevent fuming. V^en nitration is 
complete, water is slowly and carefidly run into too 
nitrating vessel, so as to flow over the surface witoont 
mixing. The stop-cook between the two vessels is then 
opened sufficiently to allow the nitrating acid to pass into 
the empty vessel at the same rate as toe water nows into 
the other. The whole of the acid contained in the vessM 
first used is thus displaced by water into the adjoiningone,. 
where it is revivified and used for a further prooces odV 
nitration, after which it is returned by water displaoement.- 
to the vessel first used, which has then been emptied cAi' 
its charge of nitrooellulose. (See also Eng. Pat 8278 oL 
1903: this J., 1904, 660.)—G. W. MoD. 

Explosives ia mines.- Process for destroying the noxious■- 

f asts resuUing from the use of ——. H.' Walktt. 

V. Pat 364,969, April 6, 1906, Under Int Conv, 
Nov. 21, 1906. 

Sbb Eng. Pat 24,002 of 1905; this J., 1906, 609.—T.F.B.... 


XXm.—AHALYTIOAL CHEMUTBY., 

(Continued from page 913.) 

APPA&ATVa, dst. 

EnOUSB PATBine. ' 

Oas oalorimetsr. 3. W. B. Stokes, Sbettlehm, Lanark,.. 
N.B., assi-D. Stewart and Ca. (1902), Ltd., Glasgow. 
Eng. Dat 21,872, Got 27, 1906. 

The instrument cousifte of a oylindrioal east-iren vwsMs] 
which may be filled to uiy desited depto with meroniy hy 
rateing oc lowering a menury W Ee r v uit onmnaniegtiAf- 
.Edto 'toe fseecl -by means of OsElbia titofog, tos 
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ihown on » mugo flw which moy be cloaed by oookB. 
rwo »top-cook8 at the top of the Toeeel aerro for eupjdying 
^ and air reapeotiTely, and a third one oommunioatea 
irith a preamire gauge. At the upper end of the veeael 
here ia providod a deriee for elecirioolly igniting the 
shargea, which may oonaiat of a aparfcing plug of the kind 
lauaOly fitted to email internal oombuation motors, and 
nay be operated by a high tension ooil. A water jacket 
nay be provided in order to maintain the vessel at a gtvm 
temperature. In operation, the vessel is filled with 
nercuiy, the gas coca which is connected with the source 
af gas iis opened, and a certain volume of gas drawn in by 
lowering the mercury reservoir ; the gas cock ia then 
aloeed, the air cock opened, and the requisite quantity 
of air drawn in. The air cock ia then closed,^ the stop- 
Bock controlling ingress to the pressure gauge is opened, 
and if any initial pressure of the explosive mixture be 
desired, the mercury reservoir is raised to a corresponding 
height. Subsequently the cocks on pressure gauge and 
level gauge are closed, end the charge is electrically fired. 
From the pressure then recorded with the proportions, 
volume, temperature, and initial pressure as factors 
(which may be made constants), the calorific value of the 
gas can be easily calculated.—B. L. 

Fire damp {melhant) or other light gae or gases in mines or 
other paces ; AvpartUus for detecting the. presence and 

vciiime ol - J- MoCkiteheon, Edinburgh. Eng. Pat. 

24,900, Dee. 1. 1905. 

Thb apparatus oompriaes a U-shaped tube, _ the right 
limb of which is connected at the bottom with a third 
vertical tube, the connecting tulw being provided with 
a stop-cock. The latter tube has an enlargement above 
the level of the U-tube, and, above this, is connected to an 
india-rubber ball provided with a tap or valve. In the 
left limb of the U-tube is a float connected above with a 
rod of aluminium, the rod terminating in a metal disc 
coated with platinum foil. This disc is directly opposite 
the spring terminal of a wire which is connected to one 
pole of an electric battery, and also to a scale on which 
the percentage of fire damp ia indicated; the rod of the 
float carries a small platinum wire dipping into a cup of 
mercury connected with the other pole of the batteiy. 
An electric bell or other alarm simal is included in the 
■eleotrio circuit. A mobile liquid, preferably “ axine ’ 
(pittsJBn or other mineral oil treated with a vegetable 
colouring matter), is introduced into the U-tube and 
the other vertical tube, then the stop-cock between the 
latter and the U-tube is closed, and the india-rubber 
ball is compressed to expel air through the valve provided, 
which valve is then closed. On now opening the tap 
between the U-fube and the other tube, the liquid in 
the U-fubeis drawn partly into the latter by the vacuum 
in the india-rubber ball, the float in the U-tube descends, 
peH toe ^ectric circuit is broken. The right limb of the 
U-tnbe carries at the top a vessel of unglazed earthenware, 
provided with a tap. If fire damp or other light gM 
be present, then, owing to endosmose action, the liquid 
in the U-fube is forced down in the right limb, and up 
in the left limb, the float rises, the electrical circuit is 
. closed, and the bell rings.—A. 8. 

Oas analysis; Apparatus for -. W. H. Si^eau, 

and Brady and Martin, Ltd., Newcastle-on-Tyne. 
Eng. Pat. 12,225, May 26, 190«. 

Tax apparatus comprises a water-jacketed measuring 
vessel, an absorption-pipette, a combustion-pipette, and 
an aspirator, with the requisite connections. A three-way 
-cook with the handle distinctly marked at one end so m 
to indicate which wav communication has been made is 
specially claimed, llie gas to be examined is measured, 
the carbon dioxide absorbed in the absorption-pipette, the 
residue measured, then teanaferred to the combustion- 
pipette, wherein any oUrbon monoxide and hydrogen 
prmnt are burnt by moons of an electrio current passed 
through a platinum sjwal. The residue U again measured 
is order to aaoertoin the coateaetion due to combustion, 
and the oarbon dkwide formed is estimated by abaorptiMj. 
. oisim te alsn made for toe amflkmtian of toe apparatus, in 


ocnjimotion wiMi snitaUe pyrometrio or thenaemstrio 
applianoes, for toe purpose (n detomining toe effioienoy 
of a boiler or fumaoe.—A. S. 


Uhiibd Statbs Patbstt. 

Gaseous mixtures i Testing -. F. Haber, Karlsruhe, 

Aasimor to Carl Zeiss, Jena, Germmry. O.S. Pat. 
830,226, Sept. 4, 1906. 

Sbb Fr. Pat. 366,888 of 1906; this J., 1906, 326.—T. F. B. 


INORGANIC—QUALITATIVE. 

Nitric add ,- Tteo new colour reactions of -. C. 

Reichard. ChBm.-Zeit., 1906, 80, 790—791. 

A SMALL volume of the solution containing a nitrate is 
evaporated to dryness, and a small quantity of arbutin 
and B drop of concentrated suiphuric acid added, when 
an intense yellow coloration is produced. 

A more delicate reaction consists in moistening a small 
quantity of berberine hydrochloride with the solution 
containing nitrate, and adding one drop of concentrated 
sulphuric acid; a deep rMdish-brown coloration is 
produced. If hydrochloric acid be used in place of 
sulphuric acid, the coloration appears only on warmii^. 

INORGANIC—QUANTITATIVE. 

Iron awl manganese ; Reparation of - from nickel 

and cobalt by treatment of their sulphides with dilute 
acids. W. Funk. Z. anal. Chem., 1908, 46, 662—670. 
Thb author finds that treatment of their sulphides with 
dilute acids does not afford a quantitative method for 
the separation of iron from nickel and cobalt, oven when 
formic acid is used instead of hydrochloric acid. It 
may be used, however, to separate manganese from nickel 
and cobalt. For this purpose the sulphiiles of the three 
metals arc treated in the cold with JV/1 formic acid in 
such excess that the solution finally contains from 0-6 to 
1-6 per cent, of free formic acid. After saturating the 
liquid with hydrogen sulphide, the manganese solution 
is filtered from the insoluble sulphides of cobalt and nickel, 
which are washed with a solution of hydrogen sulphide. 
In the filtrate all the sulphides are again precipitated and 
treated as above in order to recover the small quantity 
of nickel and cobalt dissolved by the formic acid.—A. G. L. 

Cement; Influence of the sulphur dioxide contained in 
illuminating gas on the determination of the lass on 

ignition of -. L. von Szathmdry. Z. anal. Chem., 

1906, 46, 600 —604. 

Thb author determines the loss on ignition of cement by 
heating in a platinum crucible over the blow-pitie, and 
finds it impossible to obtain constant results in this way 
unless the products of combustion of the gas are prevented 
from entering the crucible (by means of an asbestos shield), 
as the cement takes up sulphuric anhydride from the 
gases. Direct experiments have shown that it is reidly 
sulphuric anhydride, and not carbon dioxide, which is 
absorbed, and also that, of the constituents of the cement, 
neither alumina nor magnesia, but only lime, takes any 
part in the reaction.—A. G. L. 

Carbon dioxide and carbon («» steel ]; Determination 

of -. J. Macfarlane and A. W. Gregory. Chem. 

News, 1908, 04, 133—134. 

For the determination of small quantities of oarbon dioxide 
evolved by the combustion of steel, Ac., the authors have 
devised the combined absorption and filtering apparatus 
shown (see figure). The base of the funnel. A, is fugged 
with a filtering layer of glass-wool covered with asbestos 
or paper pulp. When the apparatus has been freed from 
carbon dioxide, a measured volume of standard baryta 
solutlin is introduced at B, and is caused to rise into the 
stfiral, C, and cup, D, by the passage of a current of air. 
The gases of oombuBtlon, entning at B, are then psweed 
through, and the oarbon dioxide is absorbed in toe vessel, 
A, aM in the spirM, C f the Uqnid 'ln the oop^ @, should 
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TsaMbi aiewi LiuUyt tbs rt«m of tbe Iniind, A, i» iweped 
•od the s^ptntue i« vaehad with bmling water nnfu bee 
from banum hydroxide. tOie oubou dioxide oeo be 
determined either directly by titration of the barium 
oarbonate, or indireotiy by pieoipitatiag the barium as 
sulphate, 

tiarger quantities of carbon dioxide can be absorbed 
by an ammoniacal solution of barium chloride contained 
in ordinarv flasks. The barium carbonate is precipitated 
only on boiling. When cold, the precipitate can be 



filtered and washed in the open air. without fear of further 
{nredpitation of barium earhonate by the carbon dioxide 
of the air.—J. F. B. 


Photphonm in pretence of large quantUiei of phosphorus 
sesyutsufphtde ; Detection of imall qnantitiee of white 

-. L. Aronstein. Chem. Weekblad, 1906, 8, 283— 

287. Chem. Oentr., 1908, 1, 1906. 

By means of a T-tube dry hydrogen which has been 
previouslv washed with potassium permanganate solution 
and sulphuric acid, or dry carbon dioxide washed with 
water and sulphuric acid, is mixed with a small proportion 
of air, and led over the phosphorus sesquisuiphide. If 
white phosphorus be present, phosphorescence is produced. 
The pnospnorescence disappears if the proportion of air 
be increased, and reappears if the supply of air be again 
diminished. Pure phosphorus sesquisuiphide, under these 
conditions, produces phosphorescence only at temperatures 
above 80° C. It is stated that 0-2 per cent, of white 
phosphorus can be detected in this manner, provided the 
abaolnte weight is not lass than 0-04 mgrm. ji the 
materid under examination contain oil of turpentine, 
aloohah or other volatile ..auhatanaa. phosphorascsnce 
appears oitiy after the current of (as hu Men pasaiiu for 
sevenal ainatas,—<A. S. 


Photpkgntc •» ^asswe of large pwptitlws of pkosfhonts 
sssftttsufpWe; JOeteotion of moB gno mke e o/ 

uMe -. L. Aronst^. Ch^ Weekblad, IfiOO, 

8 , 493 — 199 . 

Tk> author states tiut the lead aoetate rastitod reeant- 
mended by Van Bijk (this J., 1906, 869) is not suitl^ 
for the detection of white phosphorus in presenoa of 
phosphorus sesquisuiphide. Phosphorus is attaeked by 
boiling lead aoetate solution, a blaek precipitate bsing 
produced even if air be carefully excluded, Hocnorer, 
when phosphorus sesquisuiphide is boiled with aioess 
of lead aoetate solution, phusphoresoenoe is produosd it 
air be allowed to enter the condenser. The method also 
recommended by Van Kijk, in which the residue left ititM 
extracting with carbon bisulphide is rubbed in the dark, 
was only capable of deteoting the presenoe of I*! per 
cent, of phosphorus in phosphorus sesquisuiphide in the 
author’s hands. Keference is made to the method 
previously described by the author (see preceding abstract). 

—A. 8. 

OROANIC—QUALITATIVE. 

Mineral acids tn pretence of organic acids [tn wine and 
vinegar]; New method for the detection of free ——. 
O. Carlatti. Boll, Chim. Farm., 1906, 46, 449—4S1, 
Chem. Contr., 1908, 2, 826. 

Tux Jorissen-Lindet reaction for the detection of fnrfura 
in alcohol is based on the formation of basic colouring 
matters from furfural and aromatic amines. The author 
finds that if aniline be used as the amine, the reaction takes 
place otOy in presence of organic acids, but not with aniline 
salts of mineral acids, or after addition of mineral acid 
to aniline salts of organic acids. This fact may be utilised 
for the detection of small quantities of ^ee mineral acids 
in wine and vinegar. Two solutions are employed; 
(a) 5 grms. of pure aniline and 20 grms. of oonoentrated 
acetic acid diluted to 100 c.o. with water; (6) 1 grm. 
of freshly-prepared furfural diluted to 100 c.o. with 06 per 
cent, alcohol. Fifty c.c. of the wine (or vinegar),rpre¬ 
viously decolorised by means of animal chareoal, ate 
treated with 28 c.o. of 96 per cent, alcohol, and 10 o.o. of 
the mixture are treated with five drops of solution, (a), 
shaken, and mixed with five drops of the furfural solution. 
If free mineral acid be present (even to the extent of 1 per 
1000) in the wine, the liquid retains unaltered its fault 
greenish tint, but if mineral acids be absent, there is pro- 
diicod almost immediately a distinct pink coloration, 
which attains its greatest intensity in half an hour.—A, S. 

Methyl alcohol ; Detection of -. H. Scudder and 

R. B. Riggs. J. Amer. Chem. Soc., 1906, 88, 1202— 
1204. 

Lkaoh and Lythgoe (this J., 1906, 943) recommend, as a 
confirmatory test for methyl alcohol, oxidation through 
the medium of a hot copper spiral, and testing for formiti- 
dehydo by means of milk and hydroohbrio acid containing 
ferric chloride. The authors show that a great number 
organic compounds yield, by this treatment, suffioieut 
formaldehyde to give the reaction, and that therefore the 
test cannot be depended upon to detect methyl aloohah 

—3. T. D, 


OROANIC—QVANTITATl VE. 

Btnscnc; Determination of carbon bieulphide and total 

etdphvr tn commercial -. R; 8. JobMOn. J, Amer. 

Chem. Soc., 1908, 88, 1209—1220. 

Carbon bimUphide .—To 76 c.c. of the beneeno oontalaed 
in a 250 o.o. stoppered flask, alcoholic solution of potassium 
hydroxide is added (about 1 c.o. of the saturated solution 
for each 0-1 grm. of bisulphide expected) and agitatad 
for 15—20 minutes. Water is added to dissolve th* 
xanthate farmed, and after shaking, the mixture is traw 
ferred to a separating tunnel, and the zantiiate drawn oS. 
The extraction with potaeainm hydroxide m repeated, 
using about three-quarters of the original amount, and, 
if neeassary, gone tiirough a third time. The extreet* 
washmgs are made up to 600 o.o. An aliquot pmtion of 
the iolutkm is eoidined with “ wsU-diluted ” aoetic aeid 
in not toe gnat exoaei^ end pie^pitoled eeW.ts^ 19 fier 
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cent, copper tulphate •olnti<»i, adding the aolution in 
Blight excess, am steing {reqaentlv during hours. 
The precipitate is filtered off, washed, dried, ana igni^ 
in a porcelain omoihle. Numerous experiments with 
Tarying amounts of carbon bisulphide, varying excess 
of copper sulphate, and varying intervals of time oetween 
filtration and precipitation, showed that the ratio of cupric 
oxide obtained, to carbon bisulphide present, varied from 
l'50d to 1*826; for general practice the working factor 
of 1*76 is adopted ^ the autnor. 

Total wlphur. —'fhe principle of the method is the 
combustion of the benzene (5 grms.) in a stream of oxygen. 
The apparatus used is shown in the figure. 


two hours lor the reaction between the iodine and tannin 
before titrating the excess of iodine. One grm. of iodine 
has been found to react with M37 grme. of pure drv tannlo 
acid. Gallic acid behaves similarly, 1 of iodine 
reacting with 0*467 grm. of this substance. Both tannin 
and gulio acid may be determined in the same materiil 
by treating the extract with standard iodine solfition 
before and after getting rid of the tannin with hide-powder, 
the difference between the two titration results beiim oalou- 
lated as tannin and the second os gallic acid. The end 
of the titration, using starch indioatOT, may be seen quite 
easily even with the highly coloured tanning liquor 
obtained from cuteb.—F. Sodn. 



The sample is contained in the flask. Pure dry oxygen 
is psBsed tMOUgh the combustion chamber from top to 
bottom, and passes out through two wash-bottles con¬ 
taining jointly 26 grms. of crystallised sodium carbonate 
dissolved in 110 c.c. of water, to which has been added 
more than enough bromine water (say 10 c.c.) to oxidise any 
possible amount of sulphurous noid. The little pilot 
flame, T, of pure hydrown is lighted and adjusted in 
position j the flask is filled with pure hydrogen from 
another supply, then connected to the ^-tubo, and 
the stream of hydrogen continued. The benzene vapour 
and hydrogen Ignite at P, and pure dry air is then sent by 
A through the slightly luminous. 

The flame is kept about an inch in length, and the flask 
wsxmed, if necessary, till the whole of the benzene is 
burnt. Thii should take about three hours, and the end 
of the operation is readily seen by the vanishing of the 
luminosity of the flame. The stop-cock, S, is then closed, 
the pilot-flame extinguished, the oxygen shut off, and air 
sent thcou^, first by A, and then from the top, till all 
traces of ^ products of combustion have been washed 
through the absorbing Uquld. The sulphur In this liquid 
is then determined gravlmetrioally.—J. T. D. 


STannia i Determination ^ —* 
Boadet, BuB. Soo. Ohim. 


— m tanning fnateriale 
1906, 85, 760—762. 


Xm ^ wtimatkA of tsaiun hy means of standard iodine 
«iidi thiosiAihats (Jeaa*s it is necessary to allow 


Sugar cane and bagaeee; Direct determination of sugar 

in -. H. Pellet. Sixth Int. Congr. Appl. Chem., 

Home, 1906: Z. Ver. deut. Zuokerind., 1906, 838—840. 

The author considers that the method of aloohoHo digestion 
for the estimation of sugar in sugar cane and bagasse 
should be abandoned, and that tiie aqueous digestion 
method should be used instead. He also oonsideis that 
the single digestion of 20—30 »ms. of the ground material 
with 300—600 c.c. of water does not give a trustworthy 
result. Owing to the non-homogeneity of the material, 
60 grms. should always be taken for analysis, and the 
sample should be subjected to several successive extrac¬ 
tions with boiling water, since one extraction does not 
suffice to remove all the sugar flrom the material. The 
author recommends Zamaron’a apparatus for extraction. 
For practical purposes a modification of the single extrac¬ 
tion process may suffice: 50 grms. of the material ore 
extracted with boiling water, the solution is decanted 
off, and the residual bag^ne expressed in an ordinary 
screw-press, the exmessod iuioo lioing added to the 
decanted solution. The author also recommends the 
estimation of the sugar in the expressed juice alone for 
the purpose of ^tting an idea of the amount of sugar 
lost in the workmg operations.—L. K. 

Polarimetric sugar analysis; ClarifMixon with dry 
basic lead aedtUe in —. W. Home. Sixth Int. 
Congr. Appl. Chem., Borne, 1966; Z. Ver. deut. 
Zuokerind., 1906, 826—827. 

Acooedino to results published by Watts and Tempany, 
the ordinary polarisation method in the case of Muscovado 
and partly refined products gave results which on the 
average were 0*3 per cent, too high, the error being due 
to the volume occupied by the lead precipitate. Cto the 
contrary, by the use of dry basic lead acetate (according 
to Horne's clarification method), the results obtained 
were only 0*04 per cent, too high. H. and L. Pellet have 
objected to the latter method on the ground that the 
lead precipitate absorbs sugar, and thereby compensates 
the error introduced in the ordinary clarification method. 
(^ tins J., 1906, 823.) The autnor has examined this 
statement, and concludes that the lead precipitate does 
not absorb sugar. 62*096 grms. of dry granulated sugar 
were dissolved, and the solution made up to 2<X) c.o. Of 
this solution 50 c.c. were made up to 100 c.c., and polarised, 
the reading being 49*725. Another 50 c.c. of the solution 
were placed in a 100 c.c. flask, treated with 10 o.o. of an 
optically inactive organic solution of an earlier lead 
precipitate, and then with 2 c.c. of basic lead acetate 
solution, and finally made w to volume with water. The 
filtrate polarised 49*80. The calculated value (allowing 
for the volume of the lead precipitate) was 49*765. Hence 
the value obtained was higher than the calculated one, 
instead of lower as it should have been if the precipitate 
had absorbed sugar. In a second experiment four times 
the amount of organic solution, ».e., 40 o.o., was used, 
together with 8 o.o. of lead solution. The original solution 
polarised 49*783, whilst after treatment it polarised 49*916, 
the calculated value being 49*908, thus lowing that no 
sugar had been absorbed by the precipitate, in another 
experiment 1 grm. of dry powdered lead pred^tate 
was shaken for 15 minutes with 60 o.c. of a normiu pore 
sugar Bolutiem; the polarisation reading waa practically 
I uiudterad by this treatment. In oonolusion tne author 
I shows that the very ailghtiy hig^ tesoHs obtahied hX ^ 
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mfl^fcod <rf oliirifloAtioxi with dry batio lead acetate are 
due In part to ^ presence df insoiable matter in the raw 
angar.—li B. » 

SueroH! Polarmttric ditermiruUion d — IL F. 

Watts and H. A. Tempany. West. Ind. Bull., 1908, 

7. 132-140. 

In continuation of prerious work (see this J., 1905. 817) 
OU the changes of the speeifio rotatory power of cane 
eugar solutions with changes temperature, the authors 
have made further determinations in the following 
manner: A standard solution of pure cane sugar was 
made, and its rotation was observed at two extreme 
temperatures (about 18^ and 33^ C.), care being taken 
that the tem^rature of the instrument and of the whole 
room in which the observations were made should follow 
olosely the same variations as the temperature of the 
augar solution. Having thus determined the total 
-difference of rotation of the same sugar solution at two 
diffeient temperatures, the following corrections were 
subtracted from it: (a) the expansion of the sugar 
solution; (6) the variation due to the change of the 
speeiHo rotation of the quarta wedge of the instrument 
Mtweon the same limits of temperature; (c) the expansion 
<yi the polarimeter tube. The residual difference between 
the sum of these oorreotions and the total variation in the 
rotation of the sugar solution is expressed as the influenoe 
of the change of tem^rature on the specific rotatory 
power of the sugar. In this manner ol working, auy 
-errors due to the making up of the solution and to the 
presence of impurities are eliminated. From their results, 
which agree well with observations made by Wiley and 
by Schonrock, the authors dedu^ the following rule:— 
'** Polarise at the temperature at which the solution is 
•prepared, and correct for temperature by the formula: 
lartsation + (0*00031 t) N, whore t is the difference 
tween the temperature of observation and that at 
which the inslrument was standardised, and N is the 
Ventxke scale reading.”—J. F. B. 

Maple eyritp and mapde sugar ; Determination of “ lead 

number ” in -. A. L. Winton and J. L. Kreider. 

J. Amer. Chem. Soo., 1908, 28. 1204—1209. 

1k8TXai> of moasunng tlie volume of the precipitate 
produced by adding basic lead acetate to maple products 
(see Hortvet, this J., 1904, 1241), the authors determine 
the amount of lead in the precipitate. Twenty-five grms. 
-of the material (20*048 grms. if sugars are to be determined 
polariscopically in the same portion) are weighed into a 
100 c.o. nask, 25 c.c. of standard solution of basic lead 
acetate added, the liquid made up to the mark, shaken, 
allowed to stand for an hour, and filtered through a dry 
filter. Ten c c. of the filtrate are taken, diluted to 60 c.o., 
and precipitated with sulphuric acid and 100 c.o. of 95 per 
-oent. alcohol. The precipitate is allowed to stand over 
night, filtered in a Uooon orucible, washed with 95 per 
oent. alcohol, dried, iraited at a low red heat for three 
minutes, and weighed. The lead in this precipitate, 
subtracted from the amount in 2*5 c.o. of the standard 
solution and divided by 2*6, gives the “ lead number.” 
Tim standard lead solution is made by boiling for half 
an hour 430 grins, of lead acetate and 130 grms. of litharge 
with a litre water, allowing to cool and settle, decanting 
the clear liquid, and diluting to sp. gr. 1'26. 

The method gave, on 15 samples of authentic maple 
syrup (total solids 64 to 68*6 per oent.) and maple sugar 
(M'6 to 99*2 per cent.) of various qualities, lead numbera 
•of 1*19 to 1*77 for the syrups, ana 1*83 to 2*48 for the 
sugars, whilst 12 adulterated syrups on the market gave 
lead numbers of 0*02 to 0*92.-^. T. D. 

ColeMcine ; Determination of ——. A. Fanohaud. 

Schweiz. Wooh. Chem. Pharm., 1908, 44, 563—564. 

1*6 OEMS, of coarsely powdered seeds are maceeated for 
AO minutes with 150 grms. of chloroform, with agitation. 
.Six 0 . 0 . a 10 per oent soiuti<m of ammonia are then 
.addad, with further thorough agitation for another 
AO ndnutee. 100 gnxw. nf tiie ehlor^rm extract are then 
Altered into a uStd Brteofmeyer ffask* and distilled to 


perfect dryness. The residue is taken up in I, grm* ^ 
OT ohloroform, to vhioh 2 grms. of dry ether are added, 
followed by 30 grmSi of dry light petroleum sxfirit The 
predpitate is ooaeoted on a small mter, washed with light 
petroleum spirit, well drained, and dissolved, and washed 
back into the empty fiaak by means of warm ohloroform, 
the filter being thoroughly extracted with the same solveai. 
The chloroform is again distilled off, and the dry residue, 
dissolved in 15 drops of chloroform, is again precipitated, 
as before, with the same quantity of absolute ether and dry 
light petroleum spirit. The precipitated oolohioine is 
oolleetra on a smaU tared filter. Any alkaloid adherixm 
to the fiask is dissolved in five drops of chloroform, and 
precipitated vrith 1 grzn. of absolute ether and 10 grms. 
of dry light petroleum spirit, and transferred to the rest 
on the filter. The fiask and filter contents are then washed 
with a little petroleum spirit, the filter is drained, dried 
until constant in weight, and weighed. The weight 
obtained + 0*0022 arm. x 10 gives the percentage o! 
colchicine in the seeds.—J. O. B. 

Methyl alcohol; Deleetion and determination of - - [«a 

presence of ethyl alcohol]. K. Voiaenot. Bull. Soc. 
Chim., 1908, 36, 748—760. 

This is an application of a colour reaction of formaldehyde 
already described (this J., 1906. 1326) to the detection 
and estimation of small quantities of methyl alcohol, 
more particularly in samples of ethyl alcohol. Such a 
volume of the alcohol is taken as corresponds to 10 c.o. 
of absolute alcohol. It is diluted to 50 o.o., and 5 ffrms. 
of powdered potassium bichromate and 30 o.o. of sulphuric 
acid (one to five by weight) are added. The mixture is 
shaken until the bichromate is dissolved, and left for one 
hour at the ordinary temperature. In this process 
xnethylal is p.-oduced which readily decomposes to give 
formaldehyde. The mixture is then distilled veiy slowly 
so as to obtain about 30 o.c. of distillate in the hour. 
This contains the whole of the acetaldehyde produced, 
and is rejected. The next 20 o.o. contains all the mothyial, 
and is used for the colour test. To 4 o.o. of this distillate 
are added 1 o.c. of a solution of albumin and 15 o.c. of 
hydrochloric acid containing nitrous acid. The albumin 
solution is prepared by vigorously beatinj^ the white of an 
egg with one-fifth of its volume of distilled water, axid 
straining, the clear liquid thus obtfdned containing about 
10 per cent, of albumin. The nitrous acid solution 
is made by adding 0*1 o.o. of a 3*6 per oent. solution of 
potassium nitrite to 260 c.o. of pure concentrated hydro« 
chloric acid. After shaking to dissolve the coagulated 
albumin, the tube is placed in, a water-bath at ^ 0. 
If methylal is present, t.e., if the alcohol contained wood 
spirit, a violet coloration results immediately or in a few 
minutes, the maximum colour being developed in 16 
minutes. A blank experiment should be carried out 
under precisely similar conditions, using pure alophi^ 
and if standard tints ore prepared by a^ng known 
quantities of methyl alcohol, the reaction may he made 
quantitative. The standards remain unaltered for some 
weeks. One part of methyl alcohol in 20,000 parts of 
ethyl alcohol may bo detected, the above dictions 
being most suitable where the proportions lie between 
one in 10 and one in 1000. If the proportion is found 
to be greater than one in 50, it is advisable to dilute the 
distillate for quantitative purposes. 

As before described ^loc. some other aldehydes 
and aldekydic phenols give a similar colour by the aoove 
treatment, but whereas that with formsldehyae is at once 
discharged by such reducing agents as sulphurottad 
hydrogen or sulphur dioxide, a largo excess of these 
reagents and heating is required to destroy the oedonr 
produced by other aldehydes. The reaction is therefore 
oharaoteristio of methyl alcohol and formaldehyde. 

—F.Sodn, 

xxiv.-soiEimno a technical motes. 
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lemisifl and manufactarers of ohomioal produoti. ftof. 
handler presided, and man^ wdft*ltnown Americas 
ere among the gueete. Dr. Nichols presented to Sir 
William Perkin the first cost of a gold medal to be knoum 
I the Perldn medal and to be awarood eaeh year to some 
merican chemist who has distinguished himself in the 
»ld of research. imotW gift to Sir W. Perkin was a 
Iver service as a personal tribute from the ohcmisto and 
lanufaoturers who were present. 


ii esaentiaUy a treatise on “ Inorgaoio SSethns^^f 
Preparation for Students.** as defined bT the author hilB* 

wit. The text it'mibdivided md olwnflwl w loUowti— 

I. OenerM Methods end Prepxretloos. II. Salts. DI. 
Halogens and Halogen Oompounda. IV. MetalUo Oildw. 
V. Acids. VI. Preparations of HetsJs and MetaUdds. 
VII' ^|^p»oial Preparations. VIII. Tables, Melting Points, 
and SpOoifio Gravities, Approximate Temperatures, &o. 
IX. Preparation of some ^agents. 


New Books. 

IxPOB'r or THE International Committee on Analvses 
TO THE 6th International Congress or ArrLlEO 
Chemistey at Rome, 1900. By Prof. Dr. G. Llnoe. 
Verlag von Zuroher iind Furrer. Zurich. 1906. Price 
M. 10 or 12.60 fres. 

VO volume, containing 421 pages of subject matter, 
evoted to the following eubjects:—I. By-lrfiwa of the 
ntemational Sub-Committee on Analyses. II. Intro- 
nction and Report by the President (G. Li^e). Reports 
f the 11 Sub-Committees upon the various questions 
irosented. 

'oxiNBS AND Antitoxin Es. By Carl Oppenheimeb, 
M.D., Ph.D. Translated from the German by C. A. 
Mitchell, B.A. Chas. Griffin and Co., Ltd., Exeter 
Street, Strand, London. 1906. Price 7 b. 6d. net. 
ivo volume, containing 246 pages of subject matter, 
oUowed by alphabetical indexes of authors and subjects. 
?he text is subdivided as follows;— General Part.— 

!. Introduction, with definition of a “ Toxlne,” Ac. II. 
lehaviour of Toxines towards Antitoxines. III. Endo* 
oxines and Bacterial ProUiSna. Special Part. —I. The 
rue Toxines. II. Endotoxincs and other Bacterial 
’oisons. III. The Vegetable Toxines {Phyteioxinea.) 
;V. The Animal Toxines. (Zootuxinea.) 

Che Laboratory Book of Mineral Oil Testtno. By 
Jas. a. Hioks. With introduction by Sir Boverton 
Redwood. Chas. Griffin and Co.. Ltd., Exeter Street, 
Strand, London. 1906. Price 28. 6d. net. 
luALL 8vo volume, containing frontispiece (Abel Petro¬ 
leum Testing Apparatus), preface, 68 pages of subject 
matter, with 31 ilhistratioiis. Appendix, with thermo- 
luotrio tables, and the alphabetical index. The text is 
olaasiflSd as follows; I. Specific Gravity. II. Flashing 
Point. Ill. Viscosity. IV. Colour. V. Sundry Apparatus. 

Practioal Methods of Inoboanic Chemistry. By 
F. Mollwo Perkin, Ph.D., head of the Chemistry 
Department, Borough Polytechnic luatitutc, London. 
Arohihadd Constable and Co., Ltd., London. 1900. 
Price 2s. 6d. net. 

Small Svo volume, containing 162 pages of subject 
matter, with 27 illustrations, and the alphabetical index. 


The Extra Pharmaoopceia op Marttndale and Wmt- 
coTT. Revised by W. Harrison Martindalh, Ph-D.,. 
and W. Wynn Westcott, M.B.Lond., D.Ph. Twelfth 
Edition. H. K. Lewis, 136, Gower Street, London, 
W.C. 1906. Price 10a. 

Med. 24mo volume, containing 1076 ]TageB of subject 
matter, and including an alphabetical index and poso- 
logiosl table. The text is classified as followsI. New 
Chemicals. Drugs, and Modes of Treatment. II. Abbrevi¬ 
ations, Weights, and Measures, &c. III. Materia Medioa, 
Official and Non-official, alphabotioolly arranmid, also- 
Secondary List of Drugs. tV. Physiological Standard¬ 
isation, N*ote. V. Antitoxins, Vaccines, Antitoxic Serums. 
VI. Animal Organotherapy. VII. Mineral Waters: 
Nature, Chemical Constituents, Medicinal Usee, and Season 
VIII. British Health Resorts. IX. Analytical Memor¬ 
anda. X. Neutralisation Table. XI. B.P. and Inter¬ 
national (1906) Atomic Weights. XII. Freering Mixtures. 

XIII. Percentage and Grains per ounce Equivalents. 

XIV. Approximate Molting Points of some Fats and. 
Waxes, and Mixtures. XV. Thermometrio Equivalents. 
XVI. Poisons Schedule. XVII. Drop Measure based on 
the Table in Farmac^a Esnaflola. XVIII. General 
Index and Posologioal Table. XIX. Therapeutic Index 
of Diseases and Symptoms. 


A History of Chemistry. By F. P. Armitaob, M.A. 

Longmans, Green and Co., 39, Patemostor Row, London. 

Also New York and Bombay. 1906. Price 6 b. 

Svo volume, containing 254 pages of subject matter, and 
indexes of names. The text is classified into the following 
sections;—I. From Earliest Times to the Downfall of 
" latro-Chemistry.” 11. From Boylo to Lavoisier, and 
the Establisliment of the tjuantitativc Method. III. 
From Lavoisier to the Enunciation of the Atomic Theory 
by Dalton. IV. Dalton’s Atumie Theory, and the Work 
ot Davy. V. Bersclius, and the Development of the 
Atomic‘Syatom. VI. The Fortunes ot the Atomic Theory 
ijetween the Years 1819 aud 1644. VII. Development of 
Organic Chemistry. VIII. The Radical Theory and 
Discovery of Substitution. IX. Constitution of Acids 
and the Differentiation of the Terms Atom, Molecule, and 
EquivJent. X. Gerbardt’s Unitary System. M. 
Valency, Chemical Nature of Carbon, and the Constitution. 
of Organic Compounds. XII. Development of Stereo¬ 
chemistry. XllL Inter-Relationship of Atomic Weights,. 
Cannizzaro's Reform, and the Periodic Law. 
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i?MW»*™woiln.'' UfaiiWiotaTeof'aikalioyBnidei. 




L~VDXLIHNO 

*■’ ’ SSSSsSli&^fiiS' 

««^La^grsr»*«»; 

>9 22eS90. Girftmioci&. 

^Oofe 

” J^*l*"'®“**** Hw^tnai- 

n 2S,4^. Wateon. InndatiBg'' matnillit' 

"J^tanoo of damp. Oct, 11. -: ’i.’ivSfflSK 

> (1905). Sutcliffe and ^prairnijiiit SW 

’ (ly®)' MoTdiirter. Aq^Mittliat ’^"'‘hnaftig'' 

I***Sli5*'’ “** ohemiojly treatbag wood 'Mm S 
for drying euoh goods. Got 10.\ , 

' ■ ■ ' • i ■ ' 

X-METALL0ROX,' , ^ 

7S77a. Bette, leaking alo mtHli^' '' ‘’ .y jtwfct- ■■ 

_ April 1. 1906.]* Zt. W*** 

21,672. Sulman. Separation ^ tto f^m oiik 
oompouade. Oot. 1. , Y . ^ 

21,770. Simpson and l^arDou4."''l^!^yeiilflA'^^^'' 
iwo. Dot ,2. 

21,611. Br^,oy. Dapo^tfag 

2136a Cem^ Su under.aalMi'' , '' 

SoS‘‘^‘’"^t 8**^ 

SL9«.B»<*e. See.nnftrX 

wS ss3i.S5'-;sa±!iai*|'■■ 

MW, aahM, WMtt, vMidiiM. Sr* 4® &T" ' 
22,038. 3ftranflenbtttg. f T^rr'^tlfTmi' rif 
oont^^ning tin pfodnoti tiidb-bi . 

ashes, aoeap, Iki> Oot 6.. '. ,i 

22,161 Holvwandftadd. 'ftrissoifiLaek^i ^ , 
^ on or oxide. Oot 8. . 

**>161^C^^ and Fattinaosi.. 

^IIA Hyatt and.Bamber. 'HiiiniMi4i|i'iif''bM|.' . 
and ste& Oot 8. ' ' ' ‘iil " ' 

sca'%±?wfe«& 

22,884. .Salman. 'Separatien .qt jifato'aKlfkjaMa . 

or oontpOondt: ^ OeTllT 
2X663. ,Ni^lBn.. ftooeOs far. s«ii«4 «i»l)te <l*4k-’AMia 

tbsdteoifpiiddBaglniDaBeei'' - ogT wT^'.yyy-. 

1 17.66l^3906fBm^ tSnbtofi 

oottoentrstiini'id oni ' 0«t IS?!'*'"''''''7“ ,' 









oompoii&d*. 

Oiti '!?»'■ ' ■^ 

„ tm <1S0«). aiBpMWiltv »BlpUiie 

orea Of «oaii>g»sd«.. 'Oot. It. 

'" ■ 

Xi.-4siicxao.cmEMisTBY Asro EtEcrrao- 
VXIAUXSWit. 

rA-3 a,169. Scbfi^ Graphite oarben eJeotrode* for 
ejaotriMi bhraohixur epperatus. Oot. 2. 

„ aim SokraoSh^woii^ 

'.i bfktteeie*.* Oot. 6. , ^ 

S3,^. Wheatiey and Larh. Itepoaition of metallio 
c. V' mUisw Oot. 6. 

y Boolt (Prbaech). Meotndytio manufacture 

'k , peroxide of hydrogen. Oot. 6. 

% Ganuflett. Deposition of metale or meUlho 

■upon metals aad metalUo artioWiui 

lOot.^ 

Kiejlin. Baeotrio furnaces.* Oot. 9. 

>•., t, wEU 9. ^mant. Inoeaeing the eleotrioal ospa- 
‘V ■ dty wepOBgy lead plsites wr storage batteries.* 


Mtxbires for 
I oompoubds. 


liaaiuaotnmirfi 
I Oot ft. 


fiUHpi -i 




[A.]'a,sit. Mirtlees Watsm -Oo.. 

of impurities from oane julo* 
therefor. Oot-It. ' '* ■■ 

[C.S.] 9205 (1906). Monti. See vmlerXvfl. 

XVn.—BREWING, WINES, SPISjaSi, *Ci, 

[A.] 21,016. linwl. Apparatus for demloAieJIilng 
liquids. [Ger. ApplV May 23, lOORJ* Get f 
[C.S.] 29.tM (1906). Blermana. Drying appaiWtip far 
malt and the tihe. Oot. It. 

„ 9205 (1906). Monti. Preparation of opiio«itthted 

worts, juices, sjnraps, and so«ited egtrects. 
Oot 10. 

XVIU.—FOODS? SANITATION, WAmEB 
PDRUICATION ? ifc DISINFECTANT*. 

(A,)-.Foopiu - 

[A.] 21,148. H6ritte. Alimentary oxtraota of Wo^ 
Oct. 2. 

„ 22,309. Sehmone. Mannfaotore of aftatod liquldi. 

Oot 9. _ 

„ M,840. Pabst. See under XIV. 

rC.8.1 11,380 (1906). Paudler. Manufacture of a subeti- 
tute for ooSee from maiw. Oot. 10. 


"4 a si 

^ M K14X 1 


^■•pengy IcmI ; 


' ctorikse l^tterieft.* 


tZM. krkke Bectiic trancfonnar tenaoci.* 
,. . , [Appi- hi. Sweden, Deo. 18, 19<^]* ^ U. 

_ i2,«grWei*h*rt. Apparatus tot the eleotrolysis of 
fluidaj Oot 18. 

„ 22.69Mieymann. Klecteode for secondary 
liattaiias. Oot 18. _ . 

r0,S,J 19i«16 (1906). Sohauli. Seotrio batteries. Oot 10. 
„ MO^SO^D’Kommedieu. Electroplating appa. 


^ wUvv ava aswaaatv aawaaa . 

m--FAWY OiM. irm WAXES, AND SOAP^^ .. ^ 


rA,1 S2«>ill. Spaull and Spanll. Manufacture of a 
, / mataiis!noc taSning outfat*, waxes, Ac. Oot 9. 

‘ 22,410. Harris. Treating vegetable or mineral oils.* 

IfXfl.] 29^ (1906). Dreymann. See under XX. 

;■ .ti\ , „ , , ,, 

X»i--WfflBBiN7B, PAINTS ? RESINS. VARNISHES; 

■ : ' _i;i^ia-rdbber, fco. 

■ - (A<)»PwKaiira, PxnMB. '' 

Idtr-MiMA OsHMi. ProduotioB of sino white and 
tadootiOA of .metals from Mieir oompouada. 
Get A 

„ ,,.11,028. Cowpet'Oolee. Manufacture of white lead. 

'IjH,. ■ ^ Oot A 


,^.)—Bnsarsj VsBHiSHis. 

[A.J 224ll. lAstooUiine. OQ yamhto. Oot tO. 

Harvey, FnMf, to On. 

' „ ^Itt. Manofaotnn at india-rubber 

f K} 2 AwmU^ WSderwan. Mannfacture of nibbar. 
Oe,t 17. , 

^ rabbet fw 

. ;.i,. .. '.diis. , nf 





(J 2 .)_SaRiranos ? WsTan Piminoattos. 

[A.] 21,782. Thwaite. Deetruotion of hiotoHit hli Sfcsdl 
and tiesuee. Oet 8. „ 

„ 21,944. BydetmidWUiOO, MaterlaJi tor purifying 

•|r« Oot. 4. ' .. 

rc.8.] 20,780 (1906). Keetner. Pnrifioatkm _ sf wnfaR. 
lowage, efltaent and the Mke. Oot It.,, , 

XIX.—PAPER, PASTEBOABiD. ,*o. 

rc.s.] lAOOl (1906). Gohmidt Manufaelore .p( patriy 
tranipannt paperl. Oot IS- ' . ■ - 

XX.-SWE mKMlCAm ADKAIAaliS, 

ESSENXIAX. 01X8. and EXTBACra, 

[A.] 22,499. Oridsmith, and British Xjdante . Oo. 
Obtidiiiiig valuable pesduots from Sami^ene. 
0®*- 

ras.] 19,968 (1906). Dnymana. Oonvwd^ ^ unsrii- 
urated oompoundt into eatnratsd' SiMtplhnab 
Oot 10. ' . 

„ 2682 (1906). Boaenberg. Tlioraperatlc ’'^|4q)nra. 

tinns ooutainfag fotmaldohydo. Oot. ^ . 

„ 0206 (1906). Monti. 4Sss under XVfl. 

XXt—MOTOOBJURBEKl MATEBIAMl ' 

'' pRiOaBSSEB;.. 

fOa,] 10.951 (1906). 

.prWng.pajitM. -Ost'W. ' 

;i'fai 
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xt% tixa % ooirao^ nr tbs obsib. 


TKX OBAnaiU* BETEBIOlUTION 07 NITBO- 
CELLDLOSE ON STORAGE 

air (MWAbD StUaBBiJI, m-O., abd xobsbt cbmbm 
SASiaiB, B. 3 C., nUD. 

AjBoQg the oheroeteriitiee which dictioguiah the nitric 
eetet espotitee from the true sitro-oampounde. one of the 
meet important, from a prtotioel point of view, u the 
tendency to decompoM giMnally but oontinuouidy, even 
St ardwsry tempnataicA Although nnmecone qnali- 
tstlee otnmiMooe have been made as to the character* 
ittiot wUoh scooiapany the deterioration of nitsooelhiloae, 
▼ery few qaaotitauve data have hitherto been pnbUahed. 
Indloationa of the gradnal deterioration are given by 
Abel (Rhil. Trana., 1867, 1ST, 181); Thomaa (Zelta. migew, 
CSwm., 1898, 1027); Spica (Atti. del Beale let Veneto, 
1899, SB, 289), and otheri; hot no avatematio examination 
of the prbgreaa of the deoompoaition haa hitherto been 
publlahM. In the prevent work, the exploeivea have been 
ayatenutienlly examined and analyaed at intervala during 
atorage. The influence of temperature haa been examined 
by a aeriee of tqiala in wbieh the powdera woe abned at 
diffarant temperaturea in large toetmaatata; the eSeot 
of >meiatu» haa alao received full conaideration. In order 
to sjlqimximate aa oloeely aa pcaaiUe to the conditiona of 
ttorage in powder magazinaa, la^ qnantitiea of the 
axplouvaa hare been taken (in many inatancea aeveral 
haadnd ktlogrammea). Kwm the reauita of the tciala, the 
fo U w faS obBClnaiona have been drawn:— 

t ■ 'i, 

(Id Mgeaasf aUerationt os aforope.—In genaral, an 
asihwal MSmiBation of the powder givea very little 
infonnatien aa to the degree of deterioration which it haa 
ttadanoue; it ia «aly when the deoompoaition haa pro- 
oeadad to an extreme piteh, that any nuuked altecstiona 
fat >tta idi^itioal propertiea an obaervaUe, although, in 
Bnaaia, the uaual atabillty teate are aupidementsd by an 
external axamination of the powders (conrae of Naval 
ArtiUary, i9di-«2). 

Tha moat markad obaraoterbtioa of deterioration in 
utrooaOnlaaa powdan are the foUowing:— 

(a) CMosr,—Nihria peroxids ia Ubersted during the 
dsoompoaitton, and parmaataa the nitroaaHnioae t thus 
WgldT'd'^triarMad powdan ameB eiiMtid? “I hU* product 
In osana whan utber-ala^Kd haa bean used aa the mUtin- 
ia^wdwnt, aa odour of etiiyl nitdte ii fiequeauy also 


JMm m 
and ibne aoida 


’ mdafiaia.—The nitrio peroxide 
on storage alto attack the ailk 


of the otrtridgBB wa^ eonaidwaldy, weahen- 


£toe'''tandf to heoemo.atioiiy, and .waiar/ia tahod'df'liim'' 
aonsidetablo avidity. If tha daeomiKNltiott ttwaoth^S^ 
anongh^h^^tr of 

ThO' aurlaoo «d the ntW«>p^mW)%aaal|a 
ties'tb aofaie extaitt,'aad in eteweae 'tsaea' W'llma'-alifl'' i; 
with great difficulty, aad leave att inner add outer aannlna 
of unhomt aubatance- This oecura also, to tome estai^ 
in a dry atmcaritere, hut ia chiefly notioeouo ittthe pnau^, 
ofmoiature. The Uaek powder in the'pHinoiwof UC SWM<; - 
ridges gradually disinte^ates with prodnctibn of a iBpai' 
brown powder, which partially oakea tof^UtW. : t 

2. Ejfacf cf ttoragt upon eiemM 
the anelytioal data Shows that fbe'fliHMiSnAioh b iMMl* 
paaied by the following altarations 1 — 

(a) lost of might.—A gradnal but oontinaom 1^-aif. i 
weight Docura on storage ( this bae geqeranjr been aat nin a d 
to Iw mainly due to the gndud vcMtUiaatbm of thfl.itW ItoT 
iting solvents. The reaulte Show, howevot) 
oentage of volatile matter does.not to^any';Oa|| ^ l iSMp |l i ii. 
mato^y, and thus the loaa of 
the decompoaitian of the nitrio eetets, ia ln%;3tf(ie 
firmed by meaaufementa of the voloBltgt'ylitojSSfflBWitgj.', 
to be publiahed shortly by tho authors. ' 

(h) lost of nitrogen.—A decreaae in the jnmniaflt of 
nitrogen always oocnrs on long storage. Tlfia indwatoa/J 
the toeaking down of the nimc groupa, with IMiiMioit ~ 
of oxides of nitrr^n, which partially eaoape, tnd.pWti- 
aiiy act oatalytioaUy upon ti^ronuniag nilcoodllaloaa. 

(c) “SoliMe’’ and instilM " ‘ nirottllulosi.—J^tU' 

peroentage of matter aolnble in ether-atoohol tends t» 
incroaaa, and tha ineolubls nitooeallidoM to daonMA 
Thia haa erronooualy been takmt M thsS tnw 

insoluUe ceHiilose mtratea break down Uavial tfaw 
soluUo cetiuloae nttratei Intaot. In toiltty, fh# hww 
decompoao simiiltaneously, but tixi tenMBoy ia 
oompoimds which are amuhio in oiher-aladlt A 

nitric eaters of polyhydroxy aoida. Thaao ittorfliMIIMIh 
the analytical resolta as “ selobls in etit«.ailo«nto" );3l[iib 
increase in the peroentage of aclttlle nttsoowpoSe w 
heating has been confimed by SetgBMfldt sW. oMs 
(Zeits. angew. Ohem., 19M, 167S)< 

(d) SuAttameet fliacfuNc taaeetoM.--TlwaaatoMiiiHMMl* 
ehowa a dig^t tondaiMiy to’htbtotoOrJlTMlsiM 
indicate a taoonveralmi of nittoMlmtoetoOsBHStoJbnS 
is to be traced to the formation of IniohtModtetoiapiMwi. 
pradoota. TTie increate in toe aoetono nsidM IKillk' 
nitrooaUuloae ia heated, baa been diown hy Qy (3. Atm, 
Cbem. Soo., 1808, at, 666). 

(a) dgtl<oiMeaSnKf.---TiiR toMH « s«Im 
deniw of dsterioratibn ef,iutieoidl>doas. 
of the deemwpoiitiiiB |ae 
(Slfaanad and Earmsf, C 
and tlnu toq. wattotoln 
Attsm^ to ammate the 
oally proved sasetisfactory. Pi 
ohtomte acid, cupramntonlnm tottrsU,^mil& 
lednoedbytof soiution, h 
ntratioia toth.'baryta 
indicator, wwo somewhat more 

m^N«t Srtv 'liiiiMS'to s i ttW i* '’ ' 
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mot doteiountatty npan Urn imainin, _ 

U hart SaatnMd % moil--.,,,.. 

tMtotteta rntmtodtoa^telammle tiiali woottM 

inTMnt 

Aomt* te ftnoMi^ V ;Mrt^ i» nttroaUiOMt o» 
otorafOt 

^SUiwItfialeM! pmHbr. dim. ••78 nmu, ftond ia * dty 
atmaaplm*. 


Patenitm of nltroten (ooIcmUM od dtM 

nlMUm). 


saa«arias. 

Tintwilnil 1 

4i rnttm. 

8 mtlw. 1 

Ui aflia. 

18 mtlw. 


IM 

19<88 

lt«lt 

1 

lf°88 i 
18°17 
18*84 ; 

1 

IMS i 

U41 

' ■ 

18*10 

11*78 

10*88 

to-to' 


% <mn ttlolf (T»U«( Vlll. to XXV.) (bow a oimilar 
IMdoMtiOB, thou^ ia a noiDbor o{ tnatanoei tbe total 
dftfeiiiyo ri tlsa ii W d^bt to giro any dittbtot indioation 
driUa. Xi>t fallowing Itot thowa the lom of nitiogoD during 
alM tat and wcond periodt ol thrao months nspootlvoly 
dor tlw powddni whiw un de r wen t suffloient deterioration 
to aftoot the analytical residte to a mariced extent. 

^ DeeregM t'a paneiUafe 0 / nitra/ea in nitroetUuloie. 


taptMaati 


maeeaWjaa powder 

^ * S*!!!!;;" 

VtofitM 1MW4^'* 

jro. rr.. 

4-te. QS. 
ittn .. 


tn 3»er«e&U9e of nltmgoa. 


TriototM* O.in 
o dcr otoMiAeM. 


rint 

i flithtr 


BMOOd 
8 mthi. 


<H) 

-d-0*l 

— 0*S 

— o»i 
—0*1 

— ChB 
o*d 


.0*5 

-0^5 

-*•0 

- 8*0 

.0*0 

- 0*6 

-0«< 

-0.1 


Trial at 49* O. Itt 
a w«t atmoipiMM. 


r\nt 

8 mtbi. 


*f 0*8 

0.0 

— 0*4 
—1‘0 

— M 
...fro 

— 1*8 
—0*1 


Heooad 
8 9t^. 


-8*8 

-0»1 


— 4»7 


— 8<« 

— 4*0 

— 8*8 
— M 


4. Ininenee of rnoiafvn;.—The triala have shown very 
ooiwhiaMy that the humi(Uty of the atmoaphere largely 
40MnnhkM both the ▼eioeity and the nature of the doeom- 
MMoha At any dyen temperature, the velocitv of 
doMoMHlioft 18 vmk fCMter in a moiet atmoa|^^ than 
ltt«hwBce^^ iMeri the reason helns, obrtouelyp that li&e 
]li3Ntid|ytie deooittpoeilion of nlmc eatera reqoiiea the 
iMOMOoe pi tfater. 

ill rntmoaPA. okm, the phyaioal oharaoteriatica of the 
voarder diflac very atiengly, according aa the deteriora- 
thwa haa ti * * n plaee 4m a wet or a dry atmoaphere. Hie 
bydrolyttr lorm of deeonpoaltioii ia oharaotertaed by thh 
iofmhttMref deU^ttaaeenthydro:^ wtoeh render the 
nttModfaidoM »oM dMeoU to io^p and. for ^ reaaon, 
hvdrdSyaia doea not readily lean to apoptaneoua (niiitioii* 



^anuMiniiteflk htfii 


r.'wntAd -'Wltiinitiy 'tae ta 


i.'lib’aalmrtv.iif byta 
rotdMMdigeditien ta «o.n^ 
p doMdm taWritahle'Ulk'«f m 




(fw w s srw w . ’ 

'MwfotartnM*'.... 

'be tebeit-i 
•hMi wean, for-l 
^tlttendsi 
piwtien 

8. i/nfhicme of Mmptratmr».'--^tiia 'tdiinwil*' tad* at 
difletent tempmtam ilww tat ta dWMii^ttatilMt 
place eery much more ng^dy wtai ta'toaw{lttnture it 
raiaed, enn hy a few d^recs. Bxserinmltt nt highw 
temperatnrea Indioate tat ta eeloofty U tpWoxiiBatdy 
donoled by a rite of tompentore <d 6° V. ' rada pt^ita 
to the neoeaaity of oaandng ovt iMtQify tMl* eta lawh 
more freqnently in a not than in a temtaate uiitiMe. 
Thut, a pow^r stored at 40* C. (104° 7.) ita^lw tMrted 
16 timet at frequently as one .stored at W 7^), 

to enauie ui eqm’dqpee.>o^adieto■ ' Powden ntafiSto. 
tuted with modem precaatjons may be regarded M ilihint 
indefinitely stable at temperatures hdow IS* C. 


JBXTMMtMMtn'JkZm 

MetM of riompa—In ord«r to store tuoh qnantttlec 
of nitrooellulate powder as would adequately represent 
ta oonditions which oeonr in a maga^e, it was netessary 
to provide obambert of oonsiderable sixa, whole tem¬ 
perature eould be maintained for long periodt at a given 
point The magazines were situated in aa ismated 
position, and ware surrounded by earth mounda, wUoh 
■oreened them frem each other and from' the ateam- 
generatiag stattesi. Bach magarine consisted of a sino- 
Uned inner chamber, surrounded with a suitaUe thinfcnesi 
of non-eenduoting matarial. This ohambsr was saolosed 
in a corrugated im building, large enou^ to allow of a 
passage round the inner ohamher.. T^e inside clear 
dimensions of the inner cheanber were as feilowf s. Itengto, 
S.4 m. i breadth, 1*4 m.; he^ht !•• m. One of iSese 
magazines, which was requim to hold emnitalliliy 
large quantitiet of powder, was 2 m. instead Of l4 jli., u 
brMUi. The ohambtal had small dou^ p l sto <| ^ «s 
windows in line with ta windows through ta at)|e)r 
building, for the purpose of mahing thermonetito i ' 
vations with the help of s telescope. Hie retrig 
chamber (temperature, —18° C.) was of the sasieb 
dimensions as the heatiog chambers, but had tUokar 
non-conducting Walts (12 in. thick of flake ohwoOal). 
The heating was carried out by means of steam, ciisnlating 
through colli of pipe. In most cases, the triM's store 
carried out in a dry atmosphere, but in some of taittiais, 
the atmoapfacre was kept saturated with moisturo, by 
iriaoing the heating coils in a tank of water, and 'Mto by 
blowing part of the ateam direct into the magkshie, 

Rtfolation of (etineratore.—The acouTato .egaiatian 
of the temperature m ohambera of'such a sizs as the 
above preeented consideMbte difficulties. After a number 
of modifioathms, fho method eventualty adopted ^ to 
control toe flow of steam by means at a vrifs aad U le ete o- 
msgnst. 'The'walve, -wldto-leH jdseed'on'h';iy.pass, 
was normally open to snob sa extoit as to sdniit. latar 
more etoam than was necessary to Mtaln toe tea^ptesture 
at toe required point Wbrnt to. eartont w«S MHirwed 
to pass toront^ toe elacbro-fflaknet tos.,'ies«r. whteh 
sntuated toe vMve was raissd, and the 
intotrttpUd in to* by-pass, and Sidy tost'f 
toe main pipe sdnatasd ; tois wae tefiflP 
waa not qatoi siitfBoient to laa fa i t sf B 1 m 
{■ erature Mone. ' She .eanmtoitnw^i 
Of a oontaot tomtametor' :atow :h < 


MHHIp 

ato--% i i<) Mss iM d 
























rxssz 

■vmim^'^mk.im»- 


}..;iili,.,<rtAn. —4: Twiiii.jtily-Aii* 


^^^^sisz£:!Ss^ 

SSSS'i&l&SS^ 

'*SJW*f!Tt “•**^ “P<“ **“ •n»lytt«»l i«m4ta of 
-BspridMDte mm &«t outM out to 
»^»t oxtoit tlw fliflarait itioki vuiad in 
JP*5Jl!*®lip'** wJutbor d^tnaoM eould b* (Hooted 

on m*Mn pw to of tho oamo ttiok. 

A nn^ uitroaeUidoM of diMuetor 8-7« nun. wu 
'OWtobfM Mon oxperlwonte. Stioka diSnW m wlddy 
'2.^??'!?* . ww" ehoton for UMlyth, tod 

“"fW; jWtJytet wew otniod out with umteat token 
trm wflmt endi of tiie aoRie ttiok (under the het^un 
^ Mowing toUe), , 


Axjtbtutou. Katetm.' ■' 

,jiiV'5s-n‘5rrsfe?sall 

quontitiM of niimoetlolMO powdote fat -S!L 

o« dtaeribed obon.' nw rMti|ft hot* AS ‘|i2S^ 
onlotod to tfaow ^ tompoiitfain of ifat THilS^iii 

totoet of notid jmhSmmh 

introduoad into the powder duiM Kiiidfaw. 

The ToUtile moteer wet eititeMM aitet 
•Howfaig the tomple to imofa oh opnHjdoMjK^Ss 
weight under otmoepherlo iuo^aui^ .k^yTjs 
ooriect the 'oBtijrtie^ reetdte. ;The .adWOdillit^ 


Toria63i«y fat oampotittoN of p<iaM*«Md nUroetHtUon. 


Per eeut. In eoiuple. 


I iR.etlMrolcoM 


1 Ifedlmn ittak. 

(1) 

0*04 


8»>S» 

80*71 

0®2S 

0*£0 


0*60 

100*00 

260*00 

ii*n 

11*60 

k0*00 

0*78 


Cideeloted m 




.wAroai theae onolytiool dote it w eeen tfaot eithough 
<*•, enda of each etiok ore olmoat identicaTin 

aeatpantirat, the diSareat atieka ehow coneiderohle 
„ mumu., Tto will give rite to fluotuotlona in the 
<; padiytfaH.rMulta, lu^ the aompling of the powder it 

MmtMttAllAAllv niif Tltte _ 


IfaAt atiek. 

AMlnn attak. 

it) 

6*06 
61*M 
0*67 ; 

•I'M 

(hM 

'•ii*. 

«•« 

a- 

f. 

160*08 j 

1^84 

1*06 

joolpo 

18*66 

0-86 

MfaW 

18*40 

0*68 

siji 


minatic^ were o*rri«d out m u«aa2 *T i 

The ToUtile matter wa« ettimated bf ^ 

for ^ hours. The aqueous extract wae ftotinj 
^peatong the groumi powder wi% 
tKtxhiet extractor, 'lor 1 hour* evabcM^u sia i 
mSu^. ^ drjilg te^e toeqi^attiiri 

f^ug mrfte?*^ ^ *to '«ort of >iw* 




'' **''' ' ' ' ' Vi . vr' ' 

', ,• Tonti 1— XitroaUuiote, felaiutimtl with ateaiwiMiM, ' ■- 

'.'.t .... ■■■; ~~ ^ '~^- — * . . — ! . ■ ■u . f.r 


Tontt l—JfUroetUiilete, fOaUitmd with ateaiwiMkaf, 








am k '.■et-.^.,■J.v , 
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Table l.’^(eoniinu€d). 


Lom of! 
weight ; 
Time of 1 uu i 
ttoriMKe. storage, j 
per wnt.j 

i 


Analytical resalU. 


Soluble 

in 

ether* 

: alo<rfiol 


Insoluble. 

ittiHr i ' Volatile. Nitrogen 


Aqueous 

extract. 


Heat 

t^t 

(mins.) 

at 

180“ F. 


PbFiloot properties. 


'‘(ii.) Stomga (U !18'' C. (KXy i’.) in a dry cUntotpherc, (^uaTUify itfored: 720 kilos. Mode of storage: 6*in. 
cartridges wrapp^ in sUk clotk and packed in wooden caSes. 


Unbeated, — 


lOi 


12 


- 

Per cent. • 

On sample .... 

86-58 

10-18 

0*42 

8*82 

11*85 

i 

0*20 1 

26 


Dried siilMiatioe 

88-07 

10-69 

0-44 

— 

12*32 

0*21 j 

_ 


On sample .... 


. _ 

— 

2-99 

11-91 

- ; 

18 


Dried substance 

— 

— 

— 


12*28 

— 1 

— 


On sample .... 

— 

— 

— 

3*61 

11-73 

- j 

5 


Dried sulMtance 


__ 

_ 

— 

12-13 

- 1 

— 

__ 

On sample .... 


— 

— 

8*Z9 

11-71 

1 

2 


Dried substance 




— 

12-10 

— ' 


6*75 

On samHe .... 

80-91 

9-33 

0*63 

6*16 

11*41 

0*65 ' 

3 


Dried substance 

89-72 

9-63 

0*86 

“ 

11-77 

0-57 



AiteraUou iu ^ysioal 
nrouerties very sUfht. 
FacKtug material mot 
attack^. Sttgbt odour 
of etliyl gitrite. 


- 

Per cent.— 

On sHinpie .... 

85-68 

10*18 

0*42 

8*82 

11*85 

0-20 


Dried suiwtaiu-e 

88-97 

10-59 

0-44 

— 

12-32 

0-21 

1*93 

On sample .... 

86-08 

1017 

0-37 

8-38 

11-90 



Dried substance 

89-10 

10*52 

0-3K 


12-32 


2-40 

On sample .... 

— 

— 

0-36 

3*16 

11-87 

— 


Dried substance 


“ 

0-30 


12-26 

— 


(Ui.) jSKorape at 49” C\ (120'^ 


Uuheated 

3 raths. 
6 .» 


(iv). Storage at 54*4'^ (' 


TJnheated 
4^ mths. 

m .. 

12 


F.) in a dry atmosphere. Qitantiiy stored; 2.71 kilos. Mpde of storage: 6-i». 
cartridges wrapped in silk cloth. 


Not much 'change in 
a|)|)earanoe after stor* 
Age. .Slight smell of 
ethyl nitrite. 


{I'MP F.) in a dry atmosphere. Quantity stored: 251 kilos. Mode of storage: silk 
doth and rubber sheeting in WiK)de.n boxes. 


After str^rage the sticks 
were yellow to dark 
brown in colour, and 
had become very 
brittle and porous. 
They snieit of nitric 
peroxide and etibyi 
nitrite. 


- 

Per cent.— 

On sample .... 

65*58 

10*18 

0-42 

S-82 

17*85 

0-20 

26 


Dried substance 

88-97 

10*59 

0*44 


12-32 

0*21 



On sample .... 

— 



2*96 

11-81 

— 

2 


Dried substance 
On sinnple .... 

— 

___ 



12-17 

— 

— 


87*64 

7*08 

1*77 

3*56 

11*37 

— 

..... 


Dried substance 

90-87 

7-30 

1*86 


11-78 

— 

— 

9*46 

Od sample .... 

89-68 

8*87 

2-36 

4*64 

10-08 

11*63 

1 


Dried substance 

94-00 

6*53 

2*47 


10*56 

12-08 



(v.) Storage at 54*4“ C. (I3(f F.) in a ufet atnu>sphers. Q^ntity of wwder: 272 kilos. Mode of packin0.^'0^ 
in l(K)-/6. boxes, the powder surrounded by oil paper and india-rubber alteding. 


Unheated 


a Bitlis. 


H 


- 

Per cent.— j 

On sample .... 

85-58 

10*18 

0*42 

8*82 

11*8.5 

0*20 

26 


Dried substance 

68*97 

10*59 

0*44 

— 

12*82 




Oil sample .... * 

86*63 

9*37 

0*88 

8*62 

11*90 


8 


l>ried substance ! 

89*88 

9*72 

0*40 

__ 

12*34 

.... 



On sample .... i 

_ 


— 

3>S2 

11*19 

8*90 

— 


Dried substance | 

1 





11*&6 

4*03 



After storage for H 
months, the surface of 
the (towder was sticky 
and strongly odd. The 
surface lagen bod iwt 
most of Hietr nHrogen 
and burned only with 
diffloulty, leaving oi 
charred residue. 


(vi.) Storage at 00® C’. (140® F.) in a dry atmosphere. Quantity Moved: 251 kilos. Mode, of storage: in easts. 


Vnbeated; — 

4^ mtbs. 
b » 

t0| „ { 88*2 


Pot eent.— 

On sample .... 
Dried substance 
On sample .... 
Dried substance 
On sample .... 
Dried substance 
On sample .... 

Dried Bubstanoo 


85*68 

10*18 

0*42 

3*62 

11*85 

0*20 

26 

88*97 

10*59 

0*44 

.... 

12*32 

0*21 

_ < 

— 

— 


2*87 

11*89 


u 

__ 

.... 


.... 

12*24 

— 

_ 

_ 


3*98 

11*85 

_ 





... 

11*81 

.... 


91*18 

1*83 

2*44 

6*10 

9-80 

80*16 

la tlie 







cold 

96*08 

1*40 

2*67 

. 

, 

10*82 

81*74 



This powder ignited 
spontaneously one day 
after the lost sample 
was withdrawn. It 
yielded an aloohol 
extract of 60*50 Mr 
cent, (on sample). The 
alteration In Ow ^ysi* 
cal cNinditlon of the 
powdOT was not very 
marked after nine 
months, but after 10| 
months fust before' 
the ipontaneona ifol^ 
tion of the powder) 
It became exuramely 
MtUe and porous, 
falHvg to powder by 
gentle missuiib. The 
sticks ^low to. 
block Itt oflioar. and 
smelt stromdy of altilc 

. 1,^ I. ,1.. lO.,, . ' 
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• fTUi. f j » . Xa»i»b ll.—^NitrocdliUose, i/eUUinii^ vfUh ether-aloohal. 

JHOiUar a*eka of I rngik, 105i5 c m.; external dtameti^t 18'90 m«.; internal diameter, 6*20 mm. 

I I Anatyticftl reiiilt«. I 


Soluble Insoluble Insolubte 

I .j® lu V(Hatlle. Nltrc^eu. Aqueous (mins.) 
ether- | ether* ncetooe. extract. at i 

aloobol. I alcohol. IgO** F. I 


Physical properties. 


(i.) Storage at 54*4“ C. (130* /.) m a drg at7/u>»pjiere. Potoder freely exposed. 


Per cent.— 

I On sample .... 
DiHed substance 
On sample .... 
Dried substance j 


80*92 14*24 

84*S3 14-90 

84*84 11*40 

87*48 11*93 


4*39 11*78 

— > 12*82 
3*70 : 11*86 
— ; 12*81 


at 60“ C. (140“ F.) in a dry o/»/io«pAcrc. Quantity of povrder: 420 kilos Freely ea^ed. 


Unheated 
4( mtbs. 
4 .* 

m „ 


?& cent.— 

On sample .... 
Dried substance 
On sample .... 
Dried substanoe 
On sample .... 
}>ried eubstauce 
On sample .... 
Dried substance 


80*92 

14*24 

0*45 

4*39 I 

84*63 

14*90 

0*47 


— 

— 

_ 

8*19 I 

85*21 

11*06 

0*51 

8*19 I 

88*02 

11*46 

0*62 

87*82 

6*60 

1*72 

8-»8 I 

91*34 

9*87 

1*79 



Very little deterioratioi 
was erideut from 
physical cnodltiott o 
the eetluloae afte: 
storage. The sttoln 
had shrank lome 
what and had bacoat 
slightly porous, 
gave an odour o( sthyi 
nihdte on fraoture 
Alcohol extract aftei 
lOf inonthsnl2>78 pex 
cent, (on sample). 


Tabl* Ul.—NUroceUidoae, gelatinised with ether■alcuhol, stored jar 12 hours daUy at 4(t° C. (116“ F.) in a moVrt 
atmosphere. Tubular slicks of length, 11 cm.; external diameter, H-lb - • -’- 


internal diameter, 3*56 mm. 


Method of 
storage. 


HmetloaUy sealed Sample i 0 mths. 

in tin box. only. ! 

Airtight Iron case 78*6 kilos 6 „ 

box.jw-o „: 6 

ITre^y exposed ... 176*5 „ * 9 „ 


1 -- 

-- _ 

Heat test 
(mins.) at 
180“ F. 
(e2*8“ C.) 

Lom of 
weight. 

29 

7 

0*44 

4 

0*86 

oi 

0*82 

0| 

9*40 


Soluble Iiuolublel | * 

in in jlnsoIublelAqueous Vc^tile 
ether* ether* In | extract, matter. NttKasn 
idcohul alcohol, acetone, i 


Per cent.— 

Sample. 85*58 I 0*18 

Dried subit^uLce. 88*97 io >59 

Sample. 89*15 6*77 

Dried substance 92*88 7*01 

Sample. 88*82 7*44 

Dried substance 91*55 7*71 

Sample. 86*06 7*81 

Dried substanoe 89*89 7*08 

Sample. 89*59 6*04 

Dried substance 93*85 5*88 


0*20 3*62 

0'2l — 

1*02 I 3*44 


2*87 I 2*69 
2*48 2*81 


Tabli IV.— NilnKtllulose^ 
»tix.k» of Itn 


Uulose, gelatinised with ether-aicokol, stored at 38“ C. (100“ i**.) in a dry ofmoepAcre, TuNfaf 
of length, 77 om.; external diameter, 8*76 mm. ; internal diameter, 8*65 mm. 


A.- A , ! Heat test 

Method of Quantity Time of i (mins.) at Loss of 

storage. stored, storage. 160’> F. weight. Analytical results. 

(7M* C.) 


Befwe 

storage 

Henoetioally sealed In Sample 9 mthc. 

glaM tube. only. 

Air-tl|^t irra case ... 157 kilos. 9 „ 

DefsetiYe iron ease ... 157 „ 6 „ 

Wooden box wlQi loosely 167 „ 9 ,, 

String M. 


I Per oeut.— 
Sample ., 


Hample. 

Dried substance 

Sample. 

Dried substance 
Sample ....... 

Dried substance 


soluble 

iDM^uble 



in 

In 

laialaUe 

Volatile 

ether* 

ether- 



alcohol. 

aiooluS. 

acetone. 


84-28 

11-99 

0*55 

8*58 

87-41 

12 02 

0*67 


87-76 

8*87 

0-78 

3-10 

90*59 

8*94 

0*80 


86*21 

10*90 

0*42 

2*47 

88*89 

11*16 

0*48 


— 


0*44 

2*92 



0*45 

..M 

85*86 

Mi 

6*57 

2*45 

87*51 

11*91 

0*58 



* V. -‘Nitrocellulose, gelatinised with ether-aleohol, stored at a constant temperature of 00“ C. (140“ F.) in 
a dry atmosphere. Tubular sticks of length, 7.3 cm.; external diameter, TM mm.; internal diametST, 
8-64 ffmi. Specific gravity, before heating, 1*584. Mean weight of atiek, 44*0 grms. 


Method rif atoragt* Quantity st^ed. | 


Time of storage. ^ Hltrogen, ! 

( p.r ecBt. I 


Molitnre oa removal Boat tmt Tst lor 
Irom liot aiiuailae, (mlaa.l^al beenrafuM 
per ooiil. 1*0* r. at IM* 0. 


OatMdt»>lM*^y> 


Belare otorage 
• anattaa 
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Tablb VI.— CeUvlost nitraiet. ffdatini^ with ethtr-alcohcl* heated for 12 houre dadw to 46° C. (116° F,) a 
ynoiet atmosphere. TwiUar meke of tea^, 73 em. ; external diatnekr, 7*M ; internal diameter, 

3*64 mm. Specific gravity before heating, 1*^^. Mean weight of Hieh, 44^ grme. 


1 






■ .. 1 

Heattest I 


lletbod of storage. 

stored. 

Time ol itotue. j 

Itltrogen, 
per cent. 

Ash, 

per cent. 

Molsttne, 
par cent. 

(aflns.) at i 
j at ISO" F. 

Test lor brown 
lumee at 186" C. 

_ 


Beftxre heating : 

18*44 

0-lT 

i*ss 1 

14 

over so mins. 

Bwdnlias. 

so lb. 

8 months 

_ _ _A. 

12*4t 


6*00 

18 

M mlm. (Wit) 


Table Vn. — NitroeeUvloee, gelatinised with ether-aleohol, stored at 46®—60° (J. (118°—122° F.) in a dry atmosphere. 
{The results are the tneans of a number of concordant tests.) 


Dtmanslons of tubes (mm.). 

i 


Time at storage (months). 





i fixtenuU 

Internal 










Lsngth. 

dismetetc 

diameter. 

1 0. 

8. 

6. 

«. 

i 12. 

16. 

18. 

21. 

24. 




Zinc Iodide test ; 


1 AOtoi 










st8<f C. (min.) < over 80 

46 

; over 60 

48 

24 

26 

SO 

46 

84 

SSOK) 

! 4*6 

S-0 

Deflagration test ! 

(• C.) .' 170* 

, 1701 

1761 

176t 

1761 

176 

IMI 

1761 ; 

1764 




Nitrogen, per cent. 11*75 

— 

— 

— 

11*02 : 

— 

. 


11*72 




Zinc ’ iodide test 



i 

! 1 





1 



at 80" C. (min.) over ao 

9 

over 60 

1 over 60 

over 60 : 

4 

6 

7 

4 

7Si>0 j 

IS'6 

4*6 

Defiagtaflon test 

I" a) . 1771 

Nitrogen, per cent. 12*88 

177i 

177 

• IJSI 

1771 

17&I 

1751 

1761 

176 




— 

— 


1 12*80 

— 

— 

— 

12*32 




Zinc iodide test 












at 80" C. (min.) over 80 

over 60 

over 60 

j over 60 

over 00 

over 60 

over 60 

over 60 

over 60 

128*0 ! 

4*0 

1*5 

Deflagration test 



I 

1 








(• C.) . 176J 

1781 

1781 

! 1781 


17&I 

176t 

174| 

1744 


i 


Nitrogen, per cent. 12*48 

*— 

— 

! — 

12-26 1 

— 

— 

12*42 




Zinc iodide test i 












at 80" C. (min.) over 80 

over 60 

over 60 

over 60 

over 00 

over 60 

over 60 

over 00 

10 

126*7 

2*6 

, 0*7 

Deflagration test 

(" C.) .' 176 

1761 

176 

j 176* 

1 

177 

177 

1761 

176 

1764 


1 


Nitrogen, per cent. 12*28 

— 


12*34 

— 



12*88 


{B) Climatic trials in air .ot)en ».—On oamfully com- 
paring the foregoing reflultH with those obtained with 
smaller quantities of {xiwder, it is scon that the conditions 

storage can, in most oases, be sufficiently well repre¬ 
sented by trials oarhed opt with quantities of almut 
100 grms. in boxes, designed to correspond with the mode 
of packing used for large quantities. The boxes are 
stored in air ovens, maintained at accurately regulated 
tempemturee. 

In the present trials, the conditions chosen were 

(1) tK>° 0. (140° F.) in a dry atmosphere. 

(2) 49° C. (120° F.) in a moist atmosphere. 

T^e temperatures were retained at the required jwints 
by Scheiblei’s regulators, and were read at frequent 


intervals tovonsure constancy. The fluctuations seldom 
exceeded + 1° C. 

The sampling was carried out exactly as described 
above, the powders being tied into bundles, wliich were 
sawn across to obtain represenl^atiye samples. The 
bundles were weighed before and after the heating. In 
order to eliminate errors in weight due to the mechanical 
deposition of moisture in the wet trials, the bundles <dt 
powder from these trials w*ere untied and the sticks 
dhefl for 24 houia at 38° C. (1(K)° F.) in a dry atmosphere 
before weighing. 

Stri])8 of litmus paper were enclosed with the powders 
in the boxes, and were examined and replaced afW each 
throe months. 


Table VIII .—Nitrocellulose potoder. No. 53. 


Tubular sticks, gelatinised, external diameter, 7*00 mm. ; internal dianieier, 2*98 mm. Colour, UglU choctdate 

brown, fairly homogeneous. 



IJnheated. 

8 months at 60" C. 
(14(r F.) dry. 

0 montiis at 60" 0. 
(140* F.) dry. 

8 months at 46" C. 1 
(180" F.) wet. i 

0 months at 49" C. 
(120" F.) wet. 

1 

■Fhyirieal alteration ...| 

i 

Aptwaranee 
unchanged; 
slight smell of 
lUtoous eeter. 

Appearance 
unchanged; 
emell of nitrous ester ' 
; and nitric pm>xide. | 

Kticks partly 
covered wilii mould 
but otlierwise 
unaltered; slight 
smell of vaseline. 

Slight 

inhoniogeneity; 
smelt as before. 

Eeaction to lltmaa. j 

1 Neutral. 

Paper reddened. 

PaiH*r reddened. 

Paper reddened. 

Paper reddened and 
partially bleached. 

Loss of weight (percent.) . 

1 00 

2*16 

e-n 

j _ 

—, 

Nitrogen (per cent.)— 

(in sample . 

On dried suhstanoe ..... 

1 11-84 
' 11-02 

11*67 

11*84 

1 11*06 

1 11*84 

, 

11*47 

11*75 

Aqueous exteact (per cent.)— 

Ob eanple . 

On dried eubstance. 

0*80 

0*61 

0.98 

0>64 

i 

6*66 1 
6*81 ! 

- 

1*67 

1t09 

Abe] heat test at 160" F. 
(7Dr C.) min. 1 

12* 

<4 

8 


20 

DeflagraUtm test (" C.) .... ! 

181*0 

161*5 

181*0 1 
181*0 

1?8*5 

178*0 

— 

. 1M*6 

168 *U 

1 «8*0 
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Taklb lX.—Nitro«eUulo»e pomfer mntaininf' S ,ptr mnA vatdine. So. St. 

Tubular HicU, gelatimmi, txtermd iiameter, 7-1$ mm. } internal diaimlor. 2-im mm. Oahmr, tkotolale bromn, 
_ ^ 9^** ^ Mma fftneous, Aome imall light «pote bei^g visible, SmMt reminiscent of vaseline. 



tJnbeatad. 

8 iiHmtbs at 80” C. 
(140” F.) dry. 

8 monlfaf iX$(f C. 
(I40r V.) dry. 

a'moaU). at «•* C. 

C180' ».) wrt. 

tnwatta aaM° 0 . 
<lM?r.) m*. 

VbyatciU ftltecAtioDit . 

s 

Appearanee 
unchanged ; 
Perceptible smell of 
nltrie peroxide 
and nitrous ester. 

No further change : 
snMdl sUgtitly more 
pronovnt^. 

Alight 

Inhomogenelty ; 
very faint emeu of 
nitric peroxide. 

' Ro tmttu^itUBHt! 

Betotlon to litmus........ 

Xeutrai. 

Paper reddened. 

Paper reddened. 

Paper reddened and 
partially bleached. 

H|)«rwM.aetuu 
liutWlp bli<iA.d. 

Low of weight (per cent) .. 

0*0 

1*69 

8*02 

! l-*7 

1*08 

Ifltrogea (per cent. 

On sample . 

On drleaauhttonoe . 

11*64 

11*88 

11*60 

11*88 

11*67 

11*79 

i 

; 11*86 

ii*n 

11*92 

.Acmeous extract (pmr oent.)— 

On sample . i 

On dried substance . : 

0*60 

0*61 

0*76 i 

0*78 

1*26 

1*27 

0-68 

0*80 

0*M 

0*66 

Abel beat test at ld9° F. 
(7M* C.) min. 

m 

12» 

8 

26 

W* 

Deflagration test (” C.). 

180*0 

181*0 

181*0 

161*0 

182*6 

- ... „ 

181*0 

182*0 

181*6 

182*0 

161*6 


Table X .—NUroceUvlose powder, experiviental, containing 1*6 per cent, vaseline. No, 59. 

Tubular sticks, gelatinised, star-shaped, maximum external diameter, 9-29 mm.; internal dAsmetcr, I mm. 

Colour, ehocolate brown, free from spots. 



Cnheated. 

8 months at 80° C. 
(140° F.) dry. 

^ 8 months at 80° C. 
(140°F.)dry. 

8 months at 49* 0. 
(120° F.) wet. 

6 months ht 49^ C. 
{120° F) wet. 

Physical alterations . 

• 

- 

j Appearance and 

1 homi^nelty un* 
changed; no nitric 
{ peroxide detectable. 

> Appearance 

1 unchanged; 

i strong smell of 

1 nltrie peroxide. 

Appearance and 
smell unchanged. 

No change In 
appauanoe; no 
pstt^hle sn^ ei 
ttitnc peroin^. 

Beaotion to litmus. 

Neutral. 

1 Paper reddened. 

1 

Paper reddened. 

Paper reddened and i 
partially bleached. 

— 

Xoes of weight (per cent.) .. 

(M I 

1 O*«0 

2*08 

M6 

2<00 

Nitrogen (per cent.)—' 

^ On sample . 

On dried substance. 

11*84 1 

12*09 

11*46 1 

11*80 1 

i 

11*41 

11*67 

11*72 

12*04 

* 11*84 

11*87 

Aaueous extract (per cent.)— 

On sample . 

On dried substance. 

0-27 

0<28 

0*80 1 

0*62 1 

1*20 

1*23 

0*52 

0*63 

1*01 

1*66 

Ji^I heat test at 180° F. 
(71*1° C.) min. 

27 

15 



12 



18 

S^ftagration test (° C.) ... 

180*6 1 

181*0 1 

181*0 

181*6 ; 

180*0 

181*0 

180*0 

180*0 

368*0 

16^0 


Table XI .—Nitrocellulose pouxler, experimental, containing 1*6 per cent, vaseline. No. 00. 
Tubular sticks, gelatinised,, star-shiped, maximum externaljdiamcier, 9*77 mm.; internal diameter, 2*85 mm. 
Colour, choedate brown, frex from spots .'» Slight sweetish smell. 



Unheated. 

8 memths at 60^ C. 
(140° F.) dry. 

6 months at 80° C. 
(14(r F.) dry. 

3 months at 49° C. 
(lar F.) wet. 

8 months at 49° €. 

1 (120° F.) wet. 

FbyiiciJ alt«r.ttoiu . 

A- 

- 

Appearance and 
smell unchanged. 

Sticks slightly 
dlsluteuraled; 
moderatriy riroug 
smcli of 
nitric peroxide. 

Appearance and 
smell unchanged. 

Bricks greatly 
disintegrated; 
longltudfaiai cracks; 
moderately strong 
smell of 
nitric peroxide. 

Eeactiott to litmus.. 

Neutral. 

Paper reddened. 

Paper reddened. 

Neutral. 

P>p«T nditoagd. 

Loss of weight (per cent.) ;. 

0*0 

1*36 

3*04 

! o-x( 

1*69 

Nitrogen (per cent.)—* ' 

On sample . ' 

On dried sttbetanoe .j 

11*78 

12*08 

n*6i 

11*62 

11*49 

11-76 

11*88 

12*06 

11*48 

U*?l 

Aqueous es^aot (per oent.)— 

On sample . 

On dried substance .... 

0*68 

0*69 

0*68 

0*64 

1*67 

1*71 

0*62 
. 0*64 

0*60 

0*86 

Abel heat test at 180° F. 
(71*1° C.) luln. 

07 , 

26 

*t 

i 

26 

u 

SeflMnthm tnt r C.) _ 

!63*0 

169*0 

]61*& 

180*6 

181*0 

161*0 

wsw 

1 

1 
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Tablr XXI .—ilrocdlidoac 'powdtr, txptrimentaly containing 1«5 <ptr ccni, vaadine. No. 61. 
Tuhnlar slicka^ gdatiniacdf star-shaped, maximum external diametert U'90 mm,; internal diameter^ 2*21 mm. 

reminiscent of vaseline. 


i 

i 

i Vnheated. 

8 monthM at 60” €. 
(I4(r F.i dry. 

6 months at 60” C. 
(140" F.i dry. 

1 8 months at 49" C. 
(120" P.) wet. ! 

6 months at 49* C. 
(120* F.) wet. 

tiyiloal atterstiona :. 

_ 

Very little change: 
ftouie Btlcks showed 
slight Snhomogeneity; 
■tnell unchanged. 

filight^nhomogeneity 
in appearance; 

tmeU of 
nitric peroxide. 

! Very little change; 
some BtJoks spotted ; 
smell unchanged. 

Slight inhomogencity 
but no altwatloa 
in smell. 

teACtloB to UtmiM. 

1 Neutral. 

1 

i Paper reddened. 

Paper reddened. 

Paper reddened and 
pwtially bleached. 

Not mtt(di ohangeda 

tOMof weifliht (per cent.) .. 

0*0 

1 1'4I4 

6*28 

0*72 

1*81 

fitrogen (per eent.)— 

On sAmple . 

On drtea eul^tAace. 1 

11*60 

1 ll*tdd 

11*63 

11*89 

11*46 

11*72 

11*67 

11*80 

12*08 

.queous extroot (per cent.)—i 

On MOiple . 

On dried eubstouce .... ! 

0*63 

1 0*64 

0*63 

1 0*66 

0*90 

0*92 

0*61 

0*68 

0*76 

0*76 

Lbel heat test nt iflO” ¥. 
(n*r C.). 

43 1 

15 

St 

86 

»t 

deflagration tcet C C.).j 

160*0 I 

180*0 ! 

181*0 

1 181*6 

1 

180*0 j 

180*0 ] 

181*0 

181*0 

182*0 

181*6 


Tabt.s XIII .—Nitrocellulose poufder, experimental^ containing 2 per cent, of vasdine. No. 62. 


Tuhvlar sticks, gelatinised, external diameter, 4*15 mm. ; internal diameter, 2*37 mm. Colour, brown {dightly 
reddish), no spots. Smell, reminiscent of x’nseline. 



, Vnheated. 

8 months at 60" C. 
(140" F.) dry. 

6 months at 60" C. 
(140“ F.) dry. 

8 months at 49* C. 
( 120 " F.) wet. 

6 months at 49" C. 
(120" F.) wet. 

hyiieid alterations. 

- 

Appearance 
uticlianged; 
slight smtdl of 
nitric peroxide. 

Slight Inliomogenetty ;l 
strong sm»l of 
nitric peroxide. 

Appearance and 

1 smell uueiianged. 

Cuinnr much lighter; 
sticln very Imioino- 
geneous (stiiated 
and pitted); smell of 
nitric peroxide. 

eacUon to litmus. 

Neutral. 

Paper reddened. 

Paper reddened. 

1 Neutral. 

Paper bleached. 

OSS of weight (per cent.) .. 

0*0 

1*48 

6*28 

1 -1*86 

— 

itrogen (per cent.)— 

On sample . 

On dried substance. 

11*47 

11*72 

- 

11*06 

n*43 

11*70 

11*87 

7*62 

8*00 

queous extract (per cent.)— 

On sample . 

On dried aubstanoe. 

66 

- 

1 

2*88 j 

2*41 1 

! 

1*38 

1 1*86 

16*01 

16*89 

bel heat test at 190^ F. 
(7M* C.) min. 

66 

48 

21 

34 

0» 

eflagraUmi test <" C.) ... 

181*0 

179*6 

181*0 

181*0 

180*0 ! 
179*6 

182*0 

182*6 

180*0, 180*6 
]80*6. 180*0 


Tabljd XIV .—NiiroerUtdost powder, exptrime.ntcd, containing 2 per cent, of vasdine. No. 63. 

Tubplar sticks, gdatinised, external diameter, 4*21 mm. ; internal diameter, 2*46 mm. Colour, dvU brown, free 
from sj)ots. SligJU smell, reminiscent of vasdine. 



Vnheated. 

8 months at 60* C. 
(140* F.) dry. 

6 months at W* 0. 
(140* F.) dry. 

8 months at 49" 0. 
(120* F.) wet. 

I 6 months at 49* C. 

! (120" F.) wet. 

liy«lc*l *tt«nt4ai». 

i 

Colour slightly paler 
and somewhat 
luhomogeneous; 
no smell. 

Inhomogenelty mud) 
more pronounced; 

smeU of nlMo 
peroxide and ethyl 
nitrite 

Colour sUghtiy paler 
but stlU free from 
spots; no smeil. 

SUght Inhomogenetty; 
very slight smell of 
nitric peroxide. 

eaotlon to litmus .. 


Paper reddened. 

Paper reddened. 

Paper reddened 
and partially bleached. 

Paper blackened. 

CNM of weight (per cent.) 

■ 0*0 { 

2*27 

4*13 

1*48 

8>24 

itrogen (per cent.)— 

On sample ... 

On dried snbstance. 

?? 

eei^* 

12*10 

12*41 

11*69 

11*96 

12*18 

12*86 

i 12*12 

12*20 

queoos extract (per cent.)— 

On sample . 

On dried tobtUtacr. 

0*69 

0*71 

1*02 

1*06 

l-TO 

l-TS 

0*82 

0*88 

1 0*06 

0-00 

M heat test at IM* F. 
(TM* C.) min. 

66 


1 

i» 


•efUgntkn ^<*0.1 *.. 

180*0 

181*0 

182*0 

182-0 

180*8 

181*8 

184*0 

184*0 
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Tabl® XV.—J/amc/ea# powder, No. 72. 

Tubular stickst gdatinUed^ txteriKd diamder, 3>35 mm.; internal diameter, 1*74 mm. Appearance, dull brown, 
homogeneoug. Dittinct emtU of ether and alcohol. 



Vnheated. 

8 montha at eo* C. 
140° F.) dry. 

6 months at 60* C. 
(140* F.) dry. 

3 months at 49* 0. 
(120° F.) wet. 

6 mon^ at 49* 0* 
< 180 * F.) wet. 

Fh^ieal i^tentioofl. 


Appearance 
unolianged; 
atrong atnell of 
nitric peroxide. 

Longitudinal atreal»: 
strong smell of 
citric peroxide. 

Colour much lighter, 
sticks spotted and 
deliquescent; sni^ of 
nitric peroxide and 
camphtur. 

Sticks almost white 
much shrunk and 
pitted; strong imsli 
of camphor. 

Reacttoi} to Utmitt. 

Neutral. 

Paper reddened. 

]*ap«r reddened. 

Paper blcacticd. 

Paper bleached. 

hcM oi weight (per cent.) 

0*0 

8'28 

16*06 

3*61 

86*00 

Xitrogen (p« eent.)— 

On sample . 

On dried lUbaUnce ... 

io>ei 

10-96 

t0-S2 

10*87 

8*26 

8*91 

10*16 

10*67 

6*66 

6*91 

A<^eauit extract (per cent.)— 

On umple . 

On dried auhatance. 

0*59 

0*60 

0*80 

0*89 

18*76 1*96 

14*84 2*06 

80*87 

82*28 1 

Abel heat test at 160° F. 

over 120 

04 

Cold ! 0| 

— 


Deflagration t<»t (° C.) ... 

lftO‘0 

181*0 

179*0 

1179*0 

169*0, 169*0 179*6 

very feeUe. 178*6 

180*0, 180*0 
very feet^. 


Tablk XVI. — Flamdcse jtowde.r. No. 73. 

Tubular Micke, gdatinUed, external diameter, 2*05 mm.: internal diameter, 1*07 anm. Colour, light dvU browti, 

free from spots. No smell. 


i 

1 Dnheated.. 

.3 months at 60* C. I 
(14(1''F.) dry. 1 

6 months at 60° C. 
(140° F.) dry. 

3 months at 49* C. 
(120° F.) wet. 

6 months at 49° C. 
(120° F.) wet. 

1 

1 

Physical alterations. , 

• 

1 

I 

1 

Appearance 
uncliauirnd ; 
distinct smell of 1 
nitric peroxide, i 

Colour almost 
unaltered 

l/ongitudinal streaks:! 
strong smcil of i 
nitric peroxide. 

Sticks very inhomo¬ 
geneous : much lighter 
in colour, and very 
spotted and 
dellqnescent; smell of 
nime peroxide and 
camphor. 

Further dMategra- 
tion: very much 
spotted ; smell of 
oltrio peroxide. 

Seaotion to litmus........ 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper reddened 
and partially bleached. 

Paper bleached 
almost white. 

Loss of weight (per cent.) ] 

0*0 

0*89 1 

20*84 

— 

- ’ 

^ntrogen (per cent.)— 

On sample . 

On dried substance. • 

10*62 

10*87 

8*60 

10*53 

7*42 

7*66 

7*47 

9*01 

- 

Aqueous extract (per cent. ) — 

On sample. > 

On dried substance. ' 

2*S2 

2*38 


26*86 

20*79 

8*91 

10*76 

22*64 

84*89 


61 

6 

u 

84 

, . . 

Deflagration test (° C.) ... 

180*0 

1 181*0 

179*6 

180*0 

167*&. 168*6 
very feeble. 

eo 

1 

170*6, 179*6, 176*0 
gradual decompoaitioi 


Table XVII.— iS’moitis^ca# rifle powder. No. 78. 


Small square lamintje, gdalinised and bUuUdeaded, Sligld smeU, rcsenMing alcohol. 


1 

1 

1 Vobeated. 

8 montlis at 60° C. 
(140* F.) dry. 

6 months at 60” C. 
(140° F.) dry. 

3 months at 49° C. 
(120° F.) wet. 

1 

6 months at 40* C» 
( 180 ° F.) wet. 

Physical alterarions. 

- 

Appearance 

1 ufichanged: 

1 slight smelt of 
nitric peroxide. 

Appearance 
unchanged: 
slight smell of 
nitric peroxide. 

Appearance 
; unchanged; 

! slight odour but no 
nitric peroxide. 

Appearaaoe 
unchanged ; 
no sm^ 

ilMction to Uttniu . 

Neutral. 

Paper reddened. 

1 


Paper slightly 
oleaehM. 

Not mimb change. 

Loss of weight (per cent.) . 

0*0 

- 

1 

- 

1 2*40 

Nitrogen (p«r cent.)— 

On sample . 

On dried subatanoe .... 

11*56 

11*78 

11*69 

11*71 

11*74 i 

11*92 ! 

11*64 

11*66 

]1*«0 

11*11 

Aqueota extract (per oeut.)— 

On eample . 

Oa dried iubetenee .... 

1 

0*74 

0*76 

MO 

Ml 

1 ! 

M7 

M8 

l-M . 

am but tut »t IdO* r. 
(TM* C.) mta . 


16 


68 


Deflagntton teet (*C.) — 

176^ 

177*0 

176*0 

176*0 

170*0 

170*& 

176*6 

176*6 

i77*0 
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Table XVUL — Smokeltaa blank, experimental. No, 80. 

Thin hihttlar sticke, almost ungdatinised, external diameter, 2*66 mm.; internal diameter, 2*18 mm. Colour, almost 

white. No smell. 


i 

Unheated. | 

8 moiitha at 00° C. 
(140* K.) dry. 

6 months at OO" C. 
(140" K.) dry. 

8 montha at 40* C. 

I (120“ F.) wet. 

6 months at 40* C. 
(120* K.) wet. 

*hyii«al MtenMont. 

i 

Appeoranne 
unchanged; 
no smell. 

1 Appearance 

1 unchanged; 

no amell. 

1 Appearance 

1 unchanged; 

no smell. 

Appearance 
unchanged; 
no smell. 

leacttmi to Utmits . 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper reddened 
and partly bleached. 

jOSt of v^ht (per cent.) . 

0*0 

2*84 

i 2*81 

0*32 

i 0*61 

ntn^en (per cent.)— 

On lample . 

On dried ettbeUiDce .... 

ll!-68 1 

12-»» j 

= 

12*52 ' 

12'5H 

- 

12*64 

12*61 

kqoeous extract (per cent.)— 

\ On Mmplfl . 

On dried Aubatanoe .... 

_ 

0*00 

0*60 

2*01 

2*02 

99 

MO 

Ml 

Ibfll heat teat at 100“ F. , 
(Tl‘1'* C.) min.! 

82 

25 

10 

1 85 ; 

16» 

Jeflagratton teat (*0.) .... 

184*0 

184*0 

) 

185*0. 185*5 
185*0 1 

181*0 1 

181*5 1 

184*5 

184*0 


Tabl&. XIX.*~-iSmoAre{««« Uank {German experimental). No. 81. 

Small crosses, ungelatinised, maximum width, 12 mm. Peculiar smell, somewhat reminiscent of alcohol. 



Unheated. 

8 months at 60* C. 
(140-K.) dry. 

6 roonttu at 60* C. 
(140“F.) dry- 

8 months at 49* c. 
180 F.) wet.) 

6 months at 40* C. 
( 120 * F.) wet. 

^yiloal ilteraUons. 

_ 

Appearance and 
smell pntoUoaUy 
unchanged. 

Colour slightly paler ; 
no smell. 

Appearance and 
smell practloally 
unenanged. 

No change; no 
perceptible smell of 
nttrle peroxide. 

^acUon to litmus . 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

‘ — 

U)M of weight (per cent.) . 

0*0 

8*60 

4*06 

1*57 

- 

iniragMi (per eeat.)— 

On Mmnle . 

On dried substance .... 

12*56 

12*66 

12*88 

12*50 

12*54 

12*05 

12*48 

18*58 

12*88 

12*58 

iimeous extract (per cent.)— 

0*67 

1*58 




On dried subetanoe .... 

0*08 

i-ao 

1*82 

1*00 

2*89 

Ibai hMt tmt at ItO* Jf. 
(Tl-l- C.) mn . 

6 

lU 

4t 

80 

•» 

OeftagraUon test (”C.) .... 

170*0 

170*5 

184*0 

184*0 

180*6 

180'5 

184*0 

184*5 

167*0 

168*0 


Table XX.— V.8.A. pyrocdlodion for l&‘pounder quick-firing gun. 

MvUitubutar sticks, gelatinised, diameter, 6'88 mm. Appearance, light brown and trandueenl. 



Unheated. I 

8 raimths at 60*.C. 
(140* F.) dry. 

6 months at 60° C. 
(140* F.) dry. 

8 months at 40° C. 
(180* F.) wet. 

6 months at 40* C. 
(120° F.) wet. 

j 

Phytleal alterations. 

- 

Sticks shrunk and 
not so tcanslueent; 
surface frosted; 
strong smell of 
nitric peroxide. 

Sticks lighter in 
colour and trusted; 

fine longitudinal 
cracks; strong smell 
of nitric peroxide. 

Very much altered; 

^mcMt white, 
opaque, considerably 
shrunk, and covered 
with deliquescent 
spots; smell of 
nitric peroxide. 

Alteration still meue 
pronounced; sticks 
white and opaque ; 
deliquescent, and 
coverM srlthoraoki; 
strong smell at 
nitric peroxide. 

K«aett(A to litmus . 1 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper bleached. 

Loss of weight (per oent.) . ' 0*0 

8*57 

10*8 

16*25 

51*60 

Nitrogen (per 08 nt.)>- 

On sample . 

On dried subetanoe .... | 

11*78 

11*00 

11*88 

11*68 

10*36 

10*78 

8*02 

0*58 

8*88 

8*60 

Aqueous eutraot (per oent.)— 

On sample . 1 

On dried substance .... ! 

I 0*88 

0*84 

8*0S 

2*08 

7*80 

7*76 

5*56 

6*62 

88*80 

88*78 

AM bMt tat *t 1«0‘ F. 
(Tl-l* C.) mto. 

17 

11 

1 

ooid 

— 

DeiUenUao tMt (*0.) .... 

MM 

MM 

181*8 i 

181*8 1 

»»«■» 

IT»H) 

mi 

108*0.188*0 

Very feeble. 
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TimJt XXL — PyTocdUoiion. Xifie poutkr (ea^rtmtnlal). 


Small agmre lamiim, gdatiniaed and Idacldaaded. Mean veight, O'OO140 grm. , 

- - - - ;---—— $■ 


CnheAted. 

8 montbe at 60° C. 
(14(r F.) dry. 

6 montha at 60® 0. { 
(140® F.) dry. 1 

3 montha at 49® Oi 
(120® F.) wet. 

6 months at 49* 0* 
(120® F.) Wit 

Physica] alterctioiM . 

« 

Appearance 
unchanged ; 
diatlnet aroeil of 
iiltrio peroxide. 

Lamlne aUahtty i 
diatorted, but other- i 
wise unchanged In ; 
appearance; stn»g ; 
smell of 

nitric peroxide, j 

Appearance 
unchanged ; 
smell of 
nitric peroxide. 

Laminte slight 
distorted, but oiwit- 
wlfte nnohaagid i# 
apiwarum ; -WM 
HueU of 
nitric iwnoldc. 

Ettecton to Htmus.. 

Neutral. 

Paper reddened. 

Paper reddened and 1 
partially bleached, j 

Paper reddened and 
partially bleached. 

F»p« blewihtd. 

Lom of weKht {p«r cent.)— ; 

0*0 

— 

23.0 { 

- 

4*0 

KItocHien (per cent.)— 

On •unple . 1 

On dried eutMtftnce . 

11*88 

11*60 

11 

6*44 I 

8*84 1 

11-66 

11*73 

11*60 

11*60 

Ai^Aout extMct (per cent.)— 



1-43 

1 

! 0*64 

1*66 

On dried lubitanee . 

0*.61 

— 

1*55 

! 0*66 

1*87 

Abel heat teet at 160' F. 
{71*r C.) rain. 

1 

S6 

u 

3i — 

— 

Deflagrationtwt ( *C.) .... 

176*0 

176*6 

167*0 

168*0 

163*0 

164*0 1 

178*0 

176*0 

177*0 

176*0 


Tabls XXII.—?7.5..4. PyrocoUodion. No. 83. for 4-7.*n. Q.F. 

Multihtbular gticka, fjehtinisedg diatnrier, 10*98 mni. Appearance, dull hroxm, pra^iccdtp homogeneous. 



ITnheatod. 

8 mouriia at 60* C. 1 6 months at 00° C. 
(140° F.) dry. 1 (140° F.) dry. 

8 months at 49° C. 
(120° F.) wet. 

.6 months 46* C, 
(180® F.) wet 

Phyaloal alterations . 

- 

Slightly shrunk and , 
Rusted; smell 
unchangsd: 
no nitric peroxldo. 

No Inrthcr clwnge. 

Very slight 
shrinkage ; pale 
spots; smell 

1 unchanged. 

dpotf more marked 1 
some longitndlnal 
craoks ; smoB 
unchanged. 

Beaotiou to litmus. 

Neutral. 

Paper reddened. | Paper reddened. 

' Paper reddened and 
parrialiy bleached. 

F*p« tlnwt 
blMoind- 

Doss of weight (per cent.).. 

0*0 

I'St 4-02 { 

0*69 


Nitrogen (par cent.)— 

On samide . 

On dried lubstaace . 

lS-07 

18*13 

12*87 j 

12*68 

18*18 

12*87 

itaH 

it-to 

Aooeous extMot (per cent.)— 

On sample . i 

On dried substance . 1 

0*76 

0*76 



0*96 

1*00 

>•?» 

1-M 

Abii heat test at 160* F. 
(71*r C.) min. 

86 

8» ! IS 

86 

16 

Defiagrattou test (° C.) .... 

176*0 

177*0 

178-0 1 177-0 

178-0 i 178-6 

176*0 

177*0 

177*6 

176*6 

Table XXIII .—PyrocoUodion for ft-sn. Q.P. naval. 

MultUiihidar ^ick$, gdatinUrd, diantder, 10*67 wm. Appearance, light brown, very frosted, and trandueeni. 


Unheated. 

1 3 months at 60° C. 

! (14(rF.)dry. 

6 months at 60° C. 
(140° F.) dry. 

8 months at 49* C. 
1120® F.) wet. 

6 monrits at 41^ 0. 
(120* F.) wet. ^ 

PliyilMl litentioiia . 

j 

Somewhat shrunk, 

1 but otlierwlse 

nnidtered in appear* 
anoe; distinct smril 

1 of nitric peroxide. 

More shrank; much j 
lighter In colour and : 
frosted: longitudinal I 
cracks: smell of 
nitric peroxide. 1 

Bigliiy disintegrated; 
some iticks almost 
white, streaked and 
deliquescent; small 
nitric peroxide. 

Btm further 
disintMnted: etdour 
almost white; eioaeU 
nitric peroxide. 

Eaactlon to litmus. 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

F*p« blwotMd- 

Dost of Wright (per cent.}.. 

1 0*0 j 8*64 

7*90 

7-80 

60*66 

Nitrogen (per cent.)— 

<hi sample— .. 

On dil«a fiatiitenoe. 

11*64 

11*79 

11*87 

11*68 

10*76 

11*14 

7*52 

8*88 

6*86 

6*92 

AaMon Mrtmot (per cent.)— 

On Mmpla . 

On drtca nlwtnnec . 

1*16 

M7 

0*74 

0*76 

H9i 

21*66 

26*68 

28*41 

26*89 

Abel heat toet at 160* F. 
7W C.) arin. 

10 

8 

u 

cold 

-u- '‘‘'C’ 

XMagmOnaMt* C.). 


S.,.', I**'® 

e<‘' > 181-0 

-r- - 

160*0 

UlhO 

»1*6 

161*6 

mm; 

-my Ml)) 
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Table XXIV.— U.S.A. Pj/roeollodwn for 4-tn. Q-F. mval. 

MultitubiUar sticks, gdatinistd, diamrtcr. m/m. Appearaitice, ligM brown, frosted and tranditcerU, 


'( 1 

Viiheated. 

8 months at C. 
(140* P.) dry. 

: 6 months at 00” C. 
(140“ P.) dry. 

8 months at 46* 0. 
{liOP F.) wet. 

6 months at 40“ C. 
(UO* F.) wet. 


- 

Blight shrinkage: 
rather more frosted; 
dUttnot smell of 
nitric peroxide. 

Slight increase in 
shrinkage; smell of 
nitric peroxide and 
nitrous ester. 

Higldy deteriorated; 

; some stloks almost 
white i cracks and 
spots; deliquescent; 
smell of 
nitric peroxide. 

Further disintegra¬ 
tion : stloks almost 
white; smell of 
lUtrio peroxide. 

'x/ ' 

&«aotioo to litmus. 1 

Neutral. 

Paper reddened. 

Paper reddened. | 

Paper bleached. 

Paper bleached. 

Loti^of Weight (per cent.) .. ' 

0*0 

8*70 

11*61 1 

9-X7 

S7.«a 

mtrogeD (per cent.)— 

Ob samite . 

On dried substance . 

ii*e» 

ii*7n 

ll'U 

11*48 

1 

10*47 1 

10*62 ! 

6*26 

! 10*66 

6*87 

6*66 

Aqueous extract (per cent.)— 

On eainpie . 

On dtleo substance ..... 



6*16 

6*58 

4*61 ! 

6*68 ; 

24*16 

25*£6 

Abel heat test at l«o* P. 
<7M* C.) . 

111 

! «* 

_ 

1 cold 

— 

Oeflaoratlon test (* C.). 

190*6 191>0 

181*0 182*0 

176*0 

178*6 

180*5 1 

180*6 

182*0, 188*0 
very feeble 


Table XXV.— U.S.A. PyrocoUodion for 8-m. army gun. 

MttUitabaiar sticks, gelatinised, diameter, 13*86 mm. Appearance, light brown, wry slightly frosted, and sotnewluU 

translucent. Slight smell. 



Unheated. 

8 months at 60° C. 
(14(7* P.) dry. 

6 tnontiis at 60“ C. 
(140* F.) dry. 

3 months at 46“ C. 
(I2<r F.) wet. 

6 monUis at 46° C. 
(120* F ) wet. 

Tl^pdcal alterations . 

i 

, Appearance 

unchanged ; 
distinct smell of 
nitric peroxide. 

Blight shrinkage; 
longitudinal cracks; 
strong smell of 
nitric peroxide. 

Oreat alteration la 
appearance; colour 
very light and 
opfique; white 
deliquescent patches; 

! distinct smell, of 
nitric peroxide. 

Deterioration more 
pronounced; colour 
almost white; 
powder Idghly 
disintegrated; 
strong smell of 
nitric peroxide. 

&eaction to litmus. 

Neutral. 

Paper reddened. 

! Paper reddened and 
partially bleached. 

Paper bleached. 

Paper bleached. 

Igse of weight (per cent.) 

j 0*0 

2*61 

4*51 1 

2*86 

22*28 

nitrogen (per rent.)— 

Oil samme . 

On drlM substance. 

11*86 

11*73 

11*46 

11*76 

n*S4 

11*66 

11*26 

11*65 1 

6*67 

6*68 

Aqueous extract (per cent.)— 

On sample . 

On dried substance. 

i 

i M4 

1 M7 

1*10 

1*19 

2*68 

1 2*64 1 

1*18 

1*17 

1*27 

1*82 

Abel heat test at 160“ F. 
(7M“ 0.) min. 

i 

! sa» 

1 

0, 

1 

cold 

cold 

IMtla^ntlon teat (* C.) ... 

182*6 

188*0 

176*6 

176*0 

181*5, 182*0 

182*0 

SI 

180*6 

181*0 


Sffecl of a moist atmosphere on the hallisiics. — The following reBiilt* show that the heat test of a nitrocellulose 
powder may Jail to a very low point, whilst the b^Ustios arc atill practically unAffeoted :— ' 


Firing truds of nitrocdltdose. powder stored at 46® C. (wet). 



Mode of packing. 

Weight of 
charge llrcd. 

Temp, of charge, 

Huxzle velocity. 

Pressure (toiu 
per square In.). 

Heat test of 
powder (180* F.). 



kilos. 

"C. 

f.s. 





16*646 

27 

276S 

16*20 





16*646 

26 

2720 

14*86 


26 

“ 


16*646 

26 

2741 

14*76 



JUttf g months 

Air tight iron case 

16*646 

26 

2791 

16*80 





15*646 

26 

2788 

16*85 





16*646 

26 

2768 

16*50 


* 



16*649 

28 

2817 

16*60 




Wooden box. 

i6-a4« 

26 

2792 

16*80 




16*618 

27 

2718 

16*X0 





16*646 

27 

2726 

16*10 





16*418 

27 

2708 

16*80 


OJ 

„ 


15*411 

27 

2702 

14*90 




. 

16*697 

27 

2784 

16*06 




Wl»n the powder wa« directly expoiied to the wet atmosphere the baUistaoi oommenced to suffer, ob shown 




Uloi. 

16*640 

•c.' 

26 

f.s. 

2741 

14*75 

U 

.After 6 months 

Freely exposed .... 

16*621 

26 

2702 

It-40 




16*621 

26 

2645 

18*66 

1 ^ 



16*521 

96 

2564 

18*00 

f 

«• 

II ' » . . 4 

16*621 

26 

2586 

18*10 







. . 

--- -ti 


A. 














































•f' • 

Cl. I—PLANT. APPASATIJ8, & MACHINlfeY. 


a. n.—PUEt, GAS, k LIGHT. 




London Section. 


STUDIES OF BASIC CARBONATES. 

BY W. A. BAVJS. 

(This J., Aug. 31, 1906, pp. 788 »iq.) 


EbraTa. 

P. 791, col. 1, lino 40 ; for*** Arzfuni ’* 
P. 793, col. 2, line 5 from bottom; 
/read “ product.” 


read ** Arzruni.” 
for ** produotH ” 


P. 794, col. ■ 1, line 
OH.MgCOsH.2H,0. 


for 0H.MgC0,,2H«Q rie 


Line 9. for OH.MgCOjH rea«)H.MgCO,H,2Ha0. „ 
P. 795, col. 1, line 39; for Kryatnll read Krystalle. ^ 

P. 796. read heading of col. 3, Table III., fjtowt- 
“ Concentration OH.MgCO,H,2HjO per litre," 

The aaterisk in heading of col. 6, Table IV.,’ tjtUn t 
the analjTiea at top of p. 797, whilst the looltnote wfej 
to the asterisk on p. 797, col. 1, lino 3L 


P. 798, col, 1. line 7 ; for Mg(CO,Na) read Mg(0Q,II»)i 


Journal and Patent Literature. 


1I.-PLAKT, APPARATUS. AHD HACHIRERY. 

{Continutd from page 910.) 

English Patents. 


mporaling liquids by mmns of sttam 

f -. I), u Moriaon. Fr. Pat. 360,413 

Under Int. Conv.. May 24,1906. 

See Eng. Pat. 10.817 of 1005; lliis J., 1900, 462.—T.P.B 


Heating and r 
Apparn(uM foi 
May 19, lH(i6. 


Atomising liquids ; Centrifugal fans or machines for -. 

P. Kestner. Lille, France. Eng. P»t. 20,698, 
Oot. 12, 1905. 

The improvement claimed conaUta in oonatructing the 
■o^ing, in which the atoiniaing fan works, of such large 
dimensions internally, that the mist produced by the 
’fan is not thrown violently against the walls of the casing 
and condensed to liquid, but has room to fall slowly to 
the bottom Lf the casing. By this arrancenient * the 
atomised liquid remains for a (comparatively long period 
an intimate contact with the air or gas, so that very 
complete humidification or washing is attained.—W.H.C. 

Kilns; Vertical -. E. Schmatulla, Berlin. Eng. Pat, 

21,116, (ht. 18, 1905. 

;Bbe Addition of Sept. 26, 190 a 5, to Fr. Pat. 352,519 of 
1905; this J., 1906, 267.—T. F. B. 


Fbknch Patents. 

Vapours [Water, alcohol, ether, cDc.]; Separation of -, 

soluble in sulphuric acid and mixed with air. H. do 
Chardonnet. Fr. Pat. 361,648, July 26, 1905. 

The mixture of air and vapour is driven by fans, capable 
•of producing a pressure equal to from 80 to 120 mm. of 
water, througli a series of leaden chambers or towers in 
which a mist of sulphuric acid is produced by suitable 
.atomisers. The towers ate providcid with coils through 
which water or steam is circulated to produce any desired 
.temperature. The towers are arranged in senes, in the first 
'of which water only is absorbed by the mist of sulphuric 
acid, and in the last only the alcohol or ether. From the 
diquid condensing in the last chamber, the alcohol or ether 
is recovered by distillation.—W. H. C. 


AimUc cftergy of a moving fluid : Process for iransfomiini 
the chemical energy of a comhustiHe into the —, am 
apporaius therefor. A. Vogt. Fr. Pat. 866.301 
May ir», 

Sm Eng. Pal. 3607 of 1905 ; this J.. 1908, 748.—T. ». B 

Drying or converting liquids itUo the solid tUalc ; Proceet 

and apparatus for -. J. Kuniuk. Pc. Pat. 368,286 

Alay 18, 1006. Umler Int. Conv., March 3, 1906. 

Thk cylinder, on the surface of which the material ii 
to he dried, is encased in a shell, and a current oMr li 
forced through the annular space lietween the t/jSL 
iho rapiil current of air enable., the evaporation., to lA 
conducted at a low temperature, ao that the solid. W<i"hot 
overheated and injuied. Several eylindera lAy bt 
employed. If the drying is conducted at temoeratnijM 
in the neighbourhood of 40° C.. the current of air must 
be previously heated, but at higher temperatums this la 
not iiocessary.—W. H. C. 

Dryer. Aktiebolaget-Separator. Fr. Pat. 366,548, 
May 23. 1906. 

Thb claim is for a centrifugal drying machine in which 
the |ierforations of the drum are made conical, and are 
provided with brushes or sorajiers to remove any aolid 
wliich may accumulate in and stop up the orUices.—W.H.C. 


n.— FUEL, GAS, AND LIGHT. 

(Continued from page 921.) 

Oxygen, carbon dioxide, and steam; Rates of aetiore of 
on carbon. P. Farup. VII., page 983. 


MiUliplc effeu evaporator; Process for causing the 

liquid to trickle down the tubes in a -. F. J. L. E, 

Laneolle. Fr. Pat. 365.045, May 6, 1906. 

In ordinary evaporators the liquid is introduced below 
■the lower tubo>piato, and rises up the wide central 
tube to a level slightly above the upper tube- 
plate J the tubes ore consequently always full of 
.liquid, and the bubbles of vapour are generated 
against the pressure of this liquid. According to the 
siieoifloation, the liquid is introduced through an injector 
placed at the lower end of the central tube. The liquid 
JS projected vertically upwards, and falls as a spray upon 
the upper ends of the evaporator tubes, down which 
it trickles. The level of the liquid is not allowed to rise 
.above the losver tnbe-plate, and the vapour is oHqerated 
much inwle easily, as the tubes contain no oottpi|^liqttid 
•the prestuie of which has to be overComa.—W. Su 


Enolish Patbnts. 

Agglomerates, paint material, fuel briquettes, and the liiej 

Manufacture of -. R. A. Le Maltro, Ixelles-Brussels, 

Belgium. Eng. Pat. 15,818, Aug. 2, 1906. 

Sun Fr. Pat. 356,051 of 1905; this J., 1906. 10.—T. F. B. 

Briquettes ,* Manufacture of weather-proof - by means 

of binding materials soluble in toater. R, Bock, Snuohow, 
Austria. Eng. Pat. 23,902, Nov. 20, 1905. 

S*B Addition of Nov. 18, 1905, to Fr. Pat. 325,708,>al 
1902; this J., 1906, 468.—T. F. B. 7*’’' 

PetrokuM' i Manufacture 
Jwsj. J. M. A. Stillesen, 

1, 1906. 

M:fL Pat KOQ OOS n( lOA 


of sUiMfioi — for tttt m' 
Brookl|ri^:'<U,8.A. . Eng, 

It* .T tmuc loA Fn 





Cl. rUrJpEL, OAS, * LIGHT. 


{OdOU, 1».06. 



Qa»‘‘prod'Utin& H. J. Grice, Acock< 

^ Oeien, Worcester. Eng. Pat^ lft»410,^ept. 20, 1905. 


Two suction gas nrodoj^s, each of whiclroan supnly all the 
gas required oy tno ougine, ace connected througn suitable 
yalves to a common washing and cleaning plant. Whilst 
ome producer i| in use, tlie otlier is held in reserve. When 
it is necessary to shut off the first, to clean out the clinker, 
the valve controlling this reserve producer is ojiened 
slightly, and thb generation of gas is allowed tu proceed 
in it until it Is ^n full working condition, whereupon the 
valve is opened fully, and the first T>roducer is shut off. 

^ , —H. B. 

<?o« ma,nMjacl‘i(T£, R. (3. Shadbolt, Grantham, Lines., 
and C. B, Tully, London. Eng. Pat. 21,124, Oct. 18, 
1905. 

Thk process of blending producer gas and coal gas, 
desorioed in Eng. Pat. 10,0.55 of 1005 (this J., 1000, 017), 
is modified by causing the producer gas, before it mixes 
with the coal gas, tu }^sh through a mass of incandescent 
coke or the like, whereby the carbon dioxide in the pro¬ 
ducer gas is to a large extent reduced to the moiioxulo. 
In carrying out the process in a bench of horizontal 
retorts, one of the retorts may be employed as a reducing 
retort, being connected at the rear end, by a vertical 
ohaanal, with the top of the gas generator, and at the 
tfont with an ascension pipe leaciing to the hydraulic 
main, »By this arrangement the producer ^as is led 
through incandescent coke, coulainod m the retort, on 
lii way to the hydraulic main.—H. B. 

[iS/urtmn] Producer gaa iJinmUors, T. W. 8. Hutchins, 
Manchester, and J. B. Wilkie, Liverpool. Eng. Pat. 
22,974. Nov. 9, 1905. 

Thb vertical pipe conveying the hot gas from the top of 
the producer to tlie foot of the scrubber is wound exter¬ 
nally with a helix of fibrous material, on to which water is 
fed{ ,and the nijx) is surrounded by a wider pipe, ojHm 
top, anu communicating at the bottom with the 

r ue beneath the fire in the proifucor. When the pro- 
r** in action, the air supply is drawn down the latter 
l^pe, <^d carries with it the steam given of! by the wet 
Bbroufl,‘material. The producer is closed below the lire 

graUs by a horizontal plate on to which wator is fed, and 
the steam generated from it likewise mingles with the air 
Kipply.—«. B. 

Gas retort ; hdroduclion of tAcam or into a -. 

G. A. Hockert, Munich, Germany. Eng. Pat. 25,945, 
Deo. 2, 1905. 

S»a Fr. Pat. 369,032 of 1905; this J.. 1906, 460.—H. B. 

jProdlftoer gas pfants. Tangves, Ltd., and J. H. Pitt, 
Smethwick, Staffs. Eng. l*at. 26,763, Dec, 22, 1905. 
The improvements claimed consist essentially in the 
combination, with the gas plant, of a heated chamber, on 
to the wedls of which the gas-charged water from the 
drain-box of the scrubber of the gas t4ant is delivered, in 
Q^er to expel evil-smelling gases from the water, and 
^ndoT it fit for refuse. In applying the method to a 
auction gas plant in connection with a gas engine, the 
water from the scrubbssr is delivered into a tank, pumped 
thence through the water jacket of the engine cylinder, 
delivered hot in the form of a spray on to the outside of 
the exhaust-gas bcKX, and, thus purified, is led into a tank and 
again delivered into the sonibW. The carbon monoxide, 
&o., exfielled from the water, may either he allowed to 
escape uong with the exhaust gases, or may bo kept a^iart 
from the latter for use. This system enables the usual 
circulating twks for the engine to lie dispensed with. 

Qtisifying raw eotinhuiA^)U meUtruds; Melhodf of and 

apfaratus far -. P. Hoering and W. 'Wieland, 

, Berlin, Kng. Pat 2245, Jan. 29, 1906. 

Oas is generated from combustible materials, such as 
and the like, containing large quantity of. water, 
oy ea^bonising them in a ‘vertical still k#^Yetort, and 
thM^^WodaokaeaMfrekm the coked sutMtaixoehxaaBneratfir. 


situated beneath the retort, and separated from the latter 
by a valve, the generator being fed periodically from the 
retort. The retort is heated externally either by the hot 
producer gases, or by the combustion of the distillation 
gases. To prevent damage to the separating valve by 
the heat of tltc coke in the retort, the latter is provid^ 
centrally with a vertical pipe, 0 ]>en at both ends, and 
extending from near the top to near the separating valve ; 
the steam generated in the upper parts of the fuel is thua 
led down, and discharged into the coke near the valve, 
cooling the coke, and then mingling with the distillation 
gases. Alternatively, the valve, or the portion of the 
retort casing near it, may be water-cooled, the steam 
generated being passed into the apparatus. The gases 
am) steam lilieraied in the retort may lie led down into the 
generator either directly, or after liaving been bum«Kl in 
fire-tubes surrounding the retort.—H. B. 

Suction gas producers. F. Bauke, Berlin. Eng. Pat. 
8276, April 6, 1906. 

See Fr. Pat. 303,348 of 1966 ; this J., 1906, 842.—T. P. B. 

Qaa retorts. T. Jerratsch, Schwerin, Germany. Eng. 
Pat. 8433, April 7. 1906. 

See Fr. Pat. 365,162 of 1900; thia J., 1906. 919.—T. F. B. 

Gas generators ; Suction ——. F. Bauke, Berlin. Eng. 
Pat. 8778, April 11. HH)6. 

See Fr. Pat. 365.364 of 1906 ; this J., 1906, 920—T. F. B. 

Prote-ciire, gaa ; Production of non-oxidising -, for use 

in conjunction with petrolpum and other eoinhuslible 
liguids. C. Martini and H. Hiineke, Hanover. Eng. 
Pat. 10,948, May 10, 1906. Under Int. Conv., May 15, 
1905. 

See Addition of Gt^t. 31. 1905, to Fr, Pat. 337,733 of 1903 ; 
this J., 1906. 363.—T. F. B. 

[Air-] Carburetting process, and. apparatus therefor. F- 
Onincwald, Schdueberg, Germany. Eng. Pat. 12,127, 
May 24. 1906. 

Air is oarburetted at ordinary atmosphcrii’ temperatures 
by paBsiiig it through a rotating drum containing a net¬ 
work of intersecting burs, which are kept constantly 
wetted with a thin film of “ viscous liquid fuel ” 
liquid hydrocarbon having a sp. gr. exceeding 0*7).—H. B. 

CarhureUing apj>araUfs. F. Orunewald, Schoneberg, 
Germany. Eng. Put. 12,128, May 24, 1906. 
“Non-absorbent balls, preferably spherical and of such 
n size that the interstices between them are not filled by 
theiiouid,” are used as filling material for the corburetting 
chamber of on apparatus for carburetting^air by means 
of liquid hydrocar^n.—H. B. 

Incandescing bodies for electric incandescent lamps ; 

Manufacture of -. A. Just and F. Hanaman, 

buda]>est, H. Landesberger and 1. Salzmann, Vienna, 
and Vorein. Eleotricitats A.-G., Budapest, Hungary. 
Eng. Pats. 20,175 and 20,176a, Oct. 6, 1905. 

See Fr. Pat. 368,272 of 1905 ; this J., 1906, 213.—T. F. B. 


French Patents. 

Washer for coal and other materieda. Hoyl and Patterson, 
Incor^Kirated. Fr. Pat. 364,640, Jan. 23, 1906. 

Thb washer consists essentially of an oscillating tabic,, 
the foundation of which consists uf a series ofitransversfr 
laths, alternately fixed and movable. The liuhs placed 
at one end of the table are close together, and have only 
one side inclined, whilst those at the other end are farther 
apart, with the intervals gradually diminishinff between, 
them, and have both their faces inclined, ^e finest. 
impurities are removed at the former end of th^'table. 

—A. Q. L. 

JW ; Mtthod 0 / preparing sdid -. ft, B^in. JV,. 

^ * ?at 865,762, April 30. ^ ‘ _ 

LmtfBJH^iloined masneaium carbonate ifi» '.n&Ded im 
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peteoleuto untii they hare absorbed as mooh as they will 
take up (about three times their own weight), and, after 
draining, they are ready for use a* fire-lighters, &c.—0. S. 

Coke ovene: System of kigh-tcmperaiure -. E. 

Ippolito. Fr. Pat. 366.8«8, March 7, 1006. Under 
Int. Conv., March 0, 1005. 




TbB ayUeia is shown in the accompanying illnstrationa, of 
whioh 1 is a plan and Fig. 2 is an end view, ^tly in 
sebtioD.. AE the gases iasuing from the oven, E. beat the 
ohann^, H and I, and then heat the sole of 
We 4|Mp on iasuing from the horirontat ^M^nel at C. 
to ^banner the gases from the ovn^jK traverajs 



Boiler fire-hox, for liquid or gaseous juds. A. and S, 
Soigle. Fr. Pat. 301,607, July 1, 1005. 



The ordinary fittings being removed from the ‘Elm, A, 
the liquid or gaeeous fuel is injected by two or 
injectors, c, c, m the direction indicated 6y the lj||tb St 'ii' 
At the bottom of the due, a, is placed an air ch 4 w|Mor 
casing, h, the upper surface of which is stepped fa'mWWw 
and prftvided with rows of openings, c, in each of^the stei^i. 
The air necessary for combustion is drawn thrbligh thw i 
openings by the natural draught in the direotiao indicatMi * 
by the arrows, so that the gaseous fuel bums progressivbly 
along the whole length of the flue.—W. H. C. 

Heat energy: Apparatus /or the production o/ —~ a 

dosed receiver. M. Castelnau. Fr. Pat. 36S,5(I& 
April 23, 1006. 

The apparatus oonsisW of a strong closed receiver, into 
which a combustible gas or liquid (c.g., petrol) and a gaaeous 
or lii^uid supporter of combustion (e.g., oompresssd or 
liquefied air or oxygen) are forced simultaneously by mpans 
of a system of three pumps. A certain proporthm of, 
water is also injected into the retieiver. The oombvistibl* 
mixture is ignited electrically or otherwise, thiWby 
producing a mixture, at high pressure, of steam and die ’ 
products of combustion, which is led off from the reoM^si^ 
to drive a motor.—H. B. 

Smoke: Process of washing and laying . J. F. P. 
Kestnor. Fr. Pat. 365,453, Apm 21, 1006. Under 
Int. Conv., May 6, 1005. 

She Eng. Pat. 0540 of 1005 j this J., 1006, 666.—T. F. B. 

Qas containing suspended dust or smoke; Process for 

the rapid washing of -J. F. P. Kestoer. Fr. Fat. 

866,462, April 21, 1006. Under lot. Conv., 6, 
1906. 

8e« E^. Pat. 9648 of 1906: this J., 1906, *64.—T. F. B. 

Caserns mixture eontaining hydrogen and methane i Mam- 

factuTC of a -P. &batier. Fr. Pat 36L6li^ ) 

July 7,1906, 

In 'i^Mentee's earlier French patents (this X, IMS, 
on bed procesees tor p’odaoiug a 



Cl. in.—] 


DISTILLATION. &c. 




«N^, 






of hydrogAQ and moth&ne by (1) docorapoaiiig water-gas 
jJgL^^enca of reduced niokel, iron, or cobalt, at 300^— 
.IK^ and (2) causing steam to react upon the oarl^n- 
ised BiOtals at 400‘’— G^(f C. According to the preiient 
invention the two operations are oonducted simultaneouBly; 
a mixture of steam and water-gas is led over the redact 
metals at 400°—1500°, and from the product any useless 
ooDstituents, suOh as carbon dioxide, may be removed 
if desired. Instead of water-gas, any gas containing 
carbon monoxide, with or without hydrogen, may be 
employed ; e.g., producer gas, blast-furnace gas.—H. B. 

Oat producer. 0. Viarm6. Sixth Addition, dated 
March 31, 1906, to Fr. Pat. 309,432. March 27. UKH. 

An aunnlar steam generator, situated at the base of a 
auction gas producer, is provided with lateral holes for 
escaTO of the steam, and with a hole in the bottom through 
which the excess of water may drop into the enclosing 
ash-box. An outlet pij^e at the base of the ash-box allows 
the water to flow out into a receiver, wher<*by the workinan 
is enabled to judge of the suflloiency or otherwise of the 
water supply. In order tliat the suction of the producer 
may not isturb the free flow of the water from the ash- 
box, the wall of the latter is ^Msrforated at a |>oiut above 
the water outlet; the water thus flows out at a pressure 
equal to, or but little inferior to, that of the atmo^here. 

Cfaseous mixtures ; Centrifugal separnlor for -. E. 

Mozza. Fr. Pat. 365.534, April 24, 1900. Under 
lilt. Conv., April 29. 11M>5. 

See Kng. Pat. 7421 of JiKlO, this J., 1900, 841.~T.F.B. 

Sulphuretted hydrogen';. Process for removing - from 

gas. E. Burscholl. Fr. Pat. 300.047, May 9, 1900. 
To remove aulpihurettod hydrogen from gas in the wet 
way, the gas is washed with an alkaline solution of ferric salt, 
obtained, for example, by dissolving 3 parls of potassium 
tartrate m 100 parts* of water, and adding an excess of 
ferric hydroxide containing caustic ixitash or potassium 
carbonate. The ferric hydroxide is at first dissolved 
partly by the tartrate; as the dissolved portion is 
precipitated in the form of sulphide by the sul- 
nhiwtted hydrogen in the gas, fiosh quantities pass 
into solution, the dissolving and precipitation pro¬ 
ceeding as long as any feme hydroxide remains. The 
eulphiae of iron produced is then oxidised in the air, with 
liberation of sulphur and formation of ferric hydroxide, 
soluble in the liquid as at the start.—H. B. 

Sidjdiur and cyanides from spent oxide, etc. Process and 

for the. extraction of -. ,7. J. M. B^cigneul. 

^ird Addition, dated Ajird 7, 1906, to Fr. Pat. 345,071, 
July 23. 1904. VII., i>age 985. 

Calcium corWde 7 Method of making -. H. L. Harten- 

stein. Fr. Pat. 365,800, May 1, 1906. 

SxJlIT.S. Pat 819,219 of 1906 ; this J., 1906. 544.~T.F.B. 

Calcium carbide and method for its numvfaciurp. H. L. 

IlartoasteiR. Fr. Pat. 365,801, May 1, 1906. 

Smb ILS. Pat 819,220 of 1906; this J., 1906, 544.—X.F.B. 

Calcium carbide^ Method of protecting -. H. L. 

HarCensj^in. Fr. Pat 306,802, May 1, 1900. 

Saa t?.S. Pat 8i9,221 0 ? 1906; this J., 1906. 644.—T.F.B. 
/ 

Calcium carbide 7 Process and appiratus for making -. 

H. I 4 . Haftenatom. Fr. Pat. 365,803, May 1, 1906. 
Sbb U.S. Pat 819,222 of 1900; this J., 1906, 644.—T.F.B. 

Filaments for incandescence lamps ; Manufacture of -. 

J. Oanello. Fr. Pat. 301,602, July 3, 1006, 

Sbb TJ.S. Pat. 829,508 of 1906; this J., 1900, 919.—T.F.B. 

Lumnous bodies for electric ineandeseenoe lamps; Process 

for making -H. Kuzel. First Addition, dated 

Jtdy 36, 1906, tp Fr. Pat 359,025, Jan. 9, 1966. 

Saa ISa^. Pat46,4e2 of 1906; this J., 1900. 807.—T.F.B. 


Filaments tor incandescence lamps. A. Juft and'F. Hana- 
man. Third Addition, dated Feb. 14, 1906, to Fr. Pat. 
347 . 001 , Nov. 4, 1904 (this J., 1905, 481 and 1220, and 
1906. 843). 

Tungsten filaments obtained as in the original patent 
aro amorphous, and therefore break readily. By inoor* 
porating with the tungsten a sraali proportion of certain 
more readily fusible metals, such as chromium, vanadium, 
tantalum, thorium, &c., the tilainent during the final 
heating fuses so far as to assume a crystalline character, 
with ihtoriacing needles, whereby its fragility is overcome. 
I'he process consists in forming into filaments a mixture of 
finely pulverised tungsten, a siiial) proj[>ortion of one of the 
metals mentioned, and an organic binder; carbonising 
the mixture ; eliminating the carbon by heating the 
filament in a mixture of steam and hydrogen; and finally 
heating the filament electrically to a liigh temperature. 

~H. B. 

Filaments for incandescence lamps. A. Just and K. 
Hanarnan. Fourth Addition, dated Feb. 19, 1900, 
to Fr. Pat. 347,061, Nov. 4,1904 (see preceding abstract). 
A FILAMENT of carbon, or of metal, or of a mixture of 
carbon and metal, is coated with tungsten or molybdenum 
by heating it electrically in a low-pressure atmosphere 
of hydrogen containing a gaseous compound of the metal. 
A pressure of 200 min. of mercury is suitable. It is stated 
that at a low pressure the deposition of the metal occur 
more uniformly, and the <le)>oMit has a crystalliue form. 
Several filaments may be tnounlt^d in scries, and submitted 
simultaneously to the j»roc<?e».—H. B. 

Conductor ; Mectric -, esmcially suitable for incaa- 

descenre lamps. Parker Clark Electric Co. Fr. Pat. 
360,236, May 14, 1906. 

BeeU.S. Pat. 821,017 of 1906; thisj., 1900, 694—T.F.B. 

m.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from page 921.) 

Carbonisation of wood by su'ijerheated steam. F. Elfstrom. 
Teknisk Tidskrift, 1005, General Section, 289—201. 
Proc. Inst. Civil Eng., 1906, 164, 60—61. 

SuPBRiiiSATBi) stoani is introduced directly into the first 
inemW of a row of retorts ; the steam, together with the 
gases evolved from the wood, then passes to the next 
retort, and so on. The greater part <if the heat is required 
for uvaporating the moisture contained in the wood, but 
the sttmm need not lx? so highly superiieated for this 
pur()Oso as for the subsequent charring of the wood. 
The hottest steam is therefore introtluced into the retort 
in which the carbonisation is nearest completion, whilst 
the fresh wood is charged into the last retort of the series, 
wherein it is subjected to the action of the steam and gases 
coming from the other retorts. With ten largo retorts 
connected in series, each of 20—30 cb. in. (about 700— 
1000 ob. ft.) capacity, carbonisation is completed in 12— 
20 hours, whilst drawing and charging take 4 —5 hours, 
so that each retort can l>e w orked oil once in 24 hours. 
When carbonisation is complete in a retort, saturated 
steam is passed in for one hour ; iliis becomes superheated 
to some extent, and after passing through the superheater, 
is used for completing tho charring in the next retort.- 
Water is next introduced, in small quantities, into the 
cooling retort, and afterwards, for one hour, a fine spray 
of wawr is sliowered upon the charcoal, which is then 
ready to be drawn. The mixed steam and gases from 
the Wished retort, on their way to the superheater, am 
led through boiling water in a oovered tank, in which 
the heavy oils (b. pt. 200°—^250° C.) are condensed. It is 
stated that by working with superheated steam, the yield 
of oil is increased by about 17 per o«at., and the oU i« of 
much better quality, whilst the oonsumption of fuel doei 
not axoeod 15 par cent, of the weight of enaicoal obtatQodj 
woodman^e ohipa and saw-mill refuse omi be used iq0tjl^ 

.lA.i fiL ^ 




‘‘ CraeUni jto,” from erode ott; • .Sxamimlion 

S' SS’®/ i^omeT. Oeitwt. Chom. «. 

Thk crude oil used for the distillation was brownish-black 

eronm“«’aris°^')^ *" odour. It had a ep! 

on distillation in an Engler's 
a'I?™*? results ;_Bens(ine (at to 
W C ’ sn nill’ Ji**' ®®“‘" ' Potroleum (140° to 
fat oracking distillate 

at ^80" c.). sp. cr. 0-902, S9 per cent.; and loss (oases), 
(I per cent, by volume. Th# cracking process, carried out 
as far ^ fwssible under the same conditions as in practice, 
gave the following yield :-Cracking distillate, 78 ; coke 

,,nlL *"** *■*'“ »““«niption that the 

only rwraffin hydrocarbons present in the gas were methane 
^d ethane, it was found to have the following coniiiosition 
by volume:—Carbon dioxide, O-fi ; uusaturated hydro- 
eariions, 12.0; oxygen, 1-0; carbon monoxide, 2.2; 
hydrogen, 8-8; methane, 43.0; ethane, 31-9; and 
hydrogen sulphide, 0-6 (ler cent. A comparison of these 
iigiires with those of various naturally occurring mineral 
gases shows a striking agreement, and hence the author 
infers that the formation of natural gas and of cracking 
gas IS duo to analogous processes. The heat of combustion 
of the gas analysed calculated from its chemical com- 
jswition is 8400 calories. The author points out that on 
ail average about 10 jier cent, by volume of the petroleum 
msidue submitted to the crocking process escapes in the 
form of gas, and suggests that factories should take stens 
to utilise this gas.—C. A. M. . 

3/tnerof ^ luhric-ating oils; Chemical conslants in the 
80 S—933 -' Clhcm.-Zeit., 1906, 

In widition to the iodine value and Maiimenii figure, the 
author has determined the amount of asphaltum-pitch 
formed on looting the oils, and terms the result tho 
rosmilication number " ( VerhariongsecM). In making a 
(interntmatioii, 50 grins, of the oil are boated in a Iher- 
mostat for 60 hours in five periods of 12 hours caeli, at a 
temperature of I25» to 136° C.. the heating being dis- 
oontiiiued (or 12 hours each night. The oil and tho 
pitch-hke residue are then washed with iiotrolcum spirit 
into a .600 c.c. tlask, which is filled to the mark with the 
same solvent, and allowed to stand for 12 hours. The 
deposit is then collected on a weighed filter, washed 
with rwtroleum spirit, dned, and weighed. The amounU 
of asphaltum-pitch thus obtained with 21 representative 
oils ranged from 0-044 (ler cent, to 3-114 per cent. The 
imlinc values were determined by Wijs’ method upon 
1 '•'""‘’■''“I '» 25 c.c. of carbon tetra¬ 

chloride, and the Maumen4 figures by treating 50 c.c. 
of the oil with 25 c.c. of sulphuric acid (100 per cent, 
inonohydrate) in a well-isolated apparatus devised by 
the author. The following are typical of the comparative 
Ttfsuits t — 
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ixtthf* Irf ^ crude oU 
fwm which the InWoant was Prepared ha4 » etaalderaUpv 
influence on this constant, aniTit would a^Xit ^ 
rai^t Pennsylvaman and Russian oils are tS* bairt 
r oar turbmo oils examined differed greatly od rtgards 

thm was but little difference in their iodine values Mid 
Maumend hpres. In practice the four oUs behaved 

m the indioations shown 

by ^0 ^mfieation number, and the oil yielding 2-12 per 
<™t. also dirtied tho machinery through separation of 
the pitch after the usual lubrication whilst fce turbine 
was not being used.—C. A. M. vuiuun, 

Petroleum production of Koumania. Bd. of Trade J 
Oct, 4, 1906. [T.R.] 

Tub pr^oction of Roumanian potrolenm during the flret 
half of 1906, as compared with the first half of 190fi was 
as follows;— 

First half, 1605. First half, 1908. 
Metric tons. Metric tons. 

I’roduetion of crude potro- 

„ ,'®"'" •••; . 212.16I .. 404,358 

Production of petroleum 

Export-®"'”. •• 

(Wo distilled jxitroleum 19,904 .. 18 387 

. 39,887 .. 98,918 

. 2(!,046 .. 34,016 

Prknoh Patbhts. 

Hydrocarbons ■; Process for the paHial dehydrogenalitm 

Oombustibles Industriids. 
Fr. I-at. 366,428, April 19, 1906. usvneis. 

It IS stated that hydrocarbons (tars, tar oils, Ike.) oan be 
iKilymerised or condensed to form other hydrocarbons 
by passing air, alone or mixed with oxygen, o«me, or 
some inert gas, through the heated hydrocarbon j ttwheat 
produced by the partial oxidation and condensation is 
said to bo sufficient to complete the distillation. Tho 
products ore similar to those produced by ordinary dis- 
tillation at a higher temperature. The foUowing is I& 
examine of the prooess: A coal tw of an, gr. 1*1705, 
and elementary composition, carbon, 91*07 per cent, 
hydrogen, 5-30 per cent., is first heated to 105® C., and air 
18 blown in at the rate of about 2 litiTM per minute pw 
kiJo. of tar; the distillation is continued until the temoera> • 
tore has i^hed 180° U, when a pitch, of the eomposiW 
®” I iw.®? ’ hydrogen, 6 per oent,, and of an. “■ 

‘ , “ “htainod. By similarly distaiing a minerS 
od tor (sp. gr. 0-937), previously heated to TOP 0., until' 
the temtwraturo is 375* C.. it is stated that" the produhts 
consist of a stjries of hydrocarbons of value as Inorioants, 


ou. 

Bp sr. at 
15" C. 

Viscosity In 
Kngler’s 
apparatus at 
26" C. 

Bolidlflcatlon 

point. 

Flashing 

point. 

Ignition 

point. 

Asphaltum 

^teb. 

Amerlesn ipladle ... 

Do. refined ... 
BuMlAn machine ... 
Amerioui torhine .. 
Mschioe (f Texas) .. 

0-870 

0-875 

0-007 

0-022 

0-948 

6>20 

6-UO 

27-0 

16-60 

18*00 

*C. 

0 

0 

fluid at —16 

—s 
—0 

"C. 

200 

200 

216 

220 

214 

"0. 

226 

228 

266 

267 

260 

per cent. 
0-606 

0-U4 

0-260 

1-730 

1*612 


- T?®*? little parallelism between the numbers 

in the last three Mlumns, but the agreement between the 
amounta of asphaltum-pitoh and the Maumen* figures was 
closer than lietweon the Maumeni figures and iodine values. 
In the autltor s opinion but llttie reliance oan be placed 
upon the iodine number as a constant, and little more upon 
the ^umenfi figure. But he considers tho resihifioation 
“USSf L “ ol »I> oil. Tho amount of 

MraHM^m-pitoh formed on heating was materially 


Ammonia; Eidraeling - from gms-liquor. A. 

FiUunger. Fr. Pat. 366,769, April SO, 1908. 

Thb gas liquor is heated, preferably in a eolumu apparatus, 
without Mldltion of lime. Tho ammonia is oolleotod, sod 
the ligui^ freed from Mi but a minute proportion of 
combined ammonia (O-OS per cant.), is pnmW into a 
cooling tower, whence it is taken to the sorufaber, to be 
again used in absorbing ammonia from son The pnesos 
IS repeated indefinitely, so that mo and toe same goanfilty 
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of gas water oir^oiatoa oontinui^y, uid farther addi’tiens 
of washing wliiW tat imBeoestary. Two kinds 6! dtstillizig 
ooiamns alb ’riidWn: one adapted for use when super* 
heated or dry* steam is directly employed to drive off the 
ammoniat and the other, in which indireot beating by 
ordinary vapour is used, with or without the aid of dry 
steam.—E. 8. 


1V.-^OOLODRIN6 MATTERS AND 
DYESTUFFS. 

{Continued from page 924.) 

Am dyettuffs derived from the pyridine eeriea. R. Baumort. 

Ber., 1906. 89. 2971—2976. 

Th® author has prepared a/.o dyestuffB containing the 
pyridine ring by combinmg the diozo-dcri vati vos of p-an»ino* 
y*stilbazol and p-amino-a-Htilbazol with ohenols and 
amines. a-Slilbazol’p^aM-fi^naphihol hydrocMoridc, pre. 
pared by combining the diozo-denvativ© of p-amino-a- 
Btilbazol with 8*naphthol in alkaline solution, and siibHe- 
quently acidifying with hydrochloric otud, cryHtallises 
from hot alcohol in red-brown leaflets, ni.pt. 252—26.T C. 
Th© dyestuff is slightly soluble in hot waWr, and its 
Boliition dyes silk, wool, cotton, and mordanted cotton red. 
y>8Ulhazo(‘P-azo-^-naphtkal hydrochloride was prepared 
in a similar manner from p-ainino-y-stilbazol. It dyes 
rather darker shades than the foregoing com^Kmnd. and 
melts at 267®—268® C. a-Stilhazol-p-azoresorcinol is only 
slightly soluble in water, and dves silk and cotton 
vonowish-brown. wool, and niordantetl (iotton coffee- 
brown. y>8tilbazol‘p-azori'.sorcinol gives redder shades 
then the corresiioudiug a-corapound. Sodium-a'dUbazol- 
p-azo’^-naphthol eulpkonate, obtainorl from Schaffer’s salt 
dyes silk, wool, cotton, and mordanted cotton bright rod. 
Sodium-y-atilbazd-p-azo-ft^na-phthol atUphonate i^ossosses 
similar pTO]:)erties to the foregoing. ])ieodiu.m‘a-stilhazol-> 
p'UZO'^^naphthftl^ditvipkoruUe, obtained from K salt, dyes 
eilk, wo(d, and cotton bluish-red, and mordanted cotton 
violet. ^8odium‘y^stUbazol-p'azO‘^-7iaphtholdisulphotMte 
has similar dyeing jiroperties, but produces rodder shades 
on mordanted cotton.—J. C. C. 

/sorcstndone and analoyoua compounds [Azine dyestuffs] 

OonctUution of -. H. Decker and A. Wiirsch. 

Ber., 1906, 89, 2053-2656. 

In order to decide between the para- and ortho-quinonoid 
fonuulsB for dyestuffs of the azonium class, the authors 
have studied tlie action of phenyl-magnesium bromide 
on isoroeindone. If it possessea the para-quinonoid ketonic 
■formula it should, like cyolaminone, yield a f.ertiary 
oarbinol passing into a phenyluted napnihazonium salt 
on treatment with acids. No such reaction, however, 
took place, and the conclusion is drawn that isorosindono 
possesses the ortho-quinonoid formula, 

_I 

Tlve molecular weight was oonfirnieci by a cryoscopio 
detMrminatton in benzene solution.—tl. 0. C. 

Khfduminet [Pyrone dyestufls]; Conirihution to the 

knoujUdge of the -. E. Koelting and K. Dziewonskt. 

Bet., 1006, 89, 2744—2749. 

Aporhodamine ethyl eater hydrochloride was obtained by 
passing dry hydrogen chloride through a lioUing solution 
of the base m absolute ethyl alcohol for 8 hours. It 
crystalUscB from boiling water containing a little hydro¬ 
chloric acid in bright rea needles possessing a gold reflex. 
It is very easily soluble in cold alcohol, and fairly so in 
cold water. It melts at 93® C., and contains 5 mols. of 
water of crystallisation, of which four are lost by drying 
in a vacuum over sal|9iuric acid, and the remainder by 
heating to 120® G. By treatment with aqueous alkalis 
or moist silver oxide, a coloured base appears to be first 
formed, whioh gives a yellow solution on extraction with 
ethiir. Thk suMtanoe, possibly the pseudo^carbinol bate 
of idoa aporhodamine ester 


{OOOC58Hi)C8H4.C(OH 

however, rapidly passes into the hydrolyspd aporhodamine 
base, and appears not to be capable of isolMio®. ^wing 
to its readiness to fof^i the lactone. When, howevw, the 
ester hydrochloride is treated with alkdis in cold alcoholic 
solution, the ester base is formed, the oarbinol hydroxyl 
group becoming at the same time etherified. With 
ammonia in alcoholic solution, an acid carbinolimide is 
produced. The aporhodamiiy^ ester salt dyes tannin- 
mordanted cotton yellowiah-red. The dyeings are stronger 
and a little bluer than those of aporhodamine; they are 
also faster to washing. 



Aporltodainine ethyl esler-carbinol ethyl ether 

(COOCsH6)C6H*.C(OC2Hr.)<( >0 

X’gHj.CHi 

is formed by treating the cold alcoholic solution of the 
ester hydrochloride with the calculated amount of jxitas- 
siuin hydroxide. It separates as a viscid mass, which 
l>ecomos crystalline after some time. It crystallises 
from hot alcohol in small, culourloss prisms of m.pt. 103® C. 
It is easily soluble in cold alcohol, other, iHmzeue, or 
xylene. The substance dissolvtjs in hot acids, with 
elimination of alcohol and formation of a coloured salt, 
identical with the original eater salt. 


Aporhodamine-imide 


C,H,.N(CH,), 

>0 

CeHa.CH, 


is obtained by treating the aporhodamine ester h 5 rdro- 
chloride witli ammonia in boiling alcoholic solution. 
Ulistoning white prisms of ni.pt. 227" C. separate, con¬ 
taining half a mol. of alcohol, which is expelled by heat. 
The substance dissolves in lioiling dilute ao'ds, yielding 
colourless salts. Sajioiufication experiments with alco¬ 
holic ix^itash or concentrated mineral aidds were without 
result. Tetra-ethylrhodamine-silver nitrate and aporho- 
damine-silver nitrate are also descrilied. (8oo also this J., 
1905, 1296.)—J. C. C. 


Indigo ; Analysis of -. C. Rawson. XXIII., page 1009. 

Dyestuffs; Recognition and discrimination of artificial 
organic-. 0. Gulinow. XXIIL, page 1007. 


Enqush Patents. 

Dyestuffs: Manufacture of new azo -. G. B. Ellis, 

London. From Cliem. Fabr. vorm. Sandoz, Basle, 
Switzerland. Eng. Pat. 22,738, Nov. 6, 1905. 

SsK Fr. Pat. 359,222 of 1905 ; this J., 1906, 424.—T. F. B. 

Dyestuff ; Production of a sulphuretted j sulphide] Hack - 

E. Vidal. Paris. Eng. Pat. 23.733, Nov. 17, 1906. 

A NKW dyestuff, which is applicable directly to cotton 
dyeing, is obtained by heating sodium sulphide aud 
sulphur with amino-o-cresol or the corresponding nitro 
or nitroso compound for about 30 hours at a moderate 
temperature and in presence of water. Example ,—Boil 
in an iron vessel with reflux condenser, 100 kilos, of amino- 
o-cr^ol, 80 kilos, of sodium sulphide. 60 to 80 kilos, of 
sulphur, and 800 litres of water.—1). B. 

Dyestuffs j, Manufacture of ortho'oxymonoazo ——. 
O. Iiiiray, London. From Farbwerke vnrm. Meister, 
Lucius, und Briining, Hooohst a/Main, Germany. 
Eng. Pat. 26,383, Dec. 18, 1905. 

Sbb U.8 . Pat. 827,468 of 1906; this J., 1906, 922.—T.F.B. 

DyeHu^s l ManufaUurt of neui azo -. Sooi4t4 pour 

rlnti ^m- a B&le, liasle, Switzerland. Eng. Pat. 
12,421, May 28. 1906. Under lot. Conv., May 1905. 

Sbb ^ 1905, to Fr. Pat. 821,310 .Qf 

1902 J thie J., 1906, 14.-T. F. B. : 
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AiUk^tm dtrp^ve fdj/ttmff], atd procM# 4 maUn; 
lame. M. M. Id«i!' MaiBiilwim, Oermuiy, AMignor 
to Bulnche AniUn vinii Soda Fabrik, Lodwlgsbafon 
onBh^, Gorilfluay, U.S. Pat. 831,0®, Sopt. if, 1006. 
t'Nsv antbraoeno derivatiToa are obtained by treating a 
4-halogeii-I,annnoanthraqainone, eobetituted in the ortho 
pbeition to the amino groap, e.p., 4’ehioro-l-ainino.2. 
methylanthraquinone. with a mixture of nitric and 
aulpburifl aoide, ud then with phenol. They are obtained 
in the form of olyetale, inatOunle in alkalis. After being 
•ulpAooated. the products dye wool in blue sliades from 
an amid bath.—A. 8. 

PniNOH Patsnts. 

Ituttffo; Pfoduction of finehj dimded -. Badisohe 

Anilin und Soda Palirik. Fr. Pat. 361,580, June ‘28. 
100.5. 

8*1 Eng. Pat. 1*2,864 of 1005 ; this J., 1005, 885.—T.F.li. 

lA-Dihydroxynaphthalenr ; Production of monoolkylahcrs 
of -, ond mono- and dimzo dycatuffu derived there¬ 

from. Bodische Anilin und Soda Fabrik. Fr. Pat. 
364.586, Mar(;h 26, 1006. Under Int. Conv., Sopt. 8 
and 13, 1005. 

8*1 Eng. Pats. 7287 and 7287A of 1906; this J., 1906. 
922.—T.F.B. 

l-i-piaxona-phthdculphonic acids and IheAr sedts ; Produc¬ 
tion of - -. Bodische Anilin und Sixla Fabrik. 

Fr. Pat. 365.919, May 4, 1006. Under Int. Conv., 
April 14, low. 

8 ll Eng. Pat. 10,3*23 of 1006; this J., 1906, 761.—T.F.B. 

Dyetduffs; Manufacture of red vat [anthraecne\ -. 

Badisohe Anilin und Soda Fabr. Fr. I’at. .366,920, 
May 4, 1908. Under Int. Conv., April 18, 1006. 

By condensing a diaminoanthraquinone, especially 
1.5-diaminoanthrsquinono or a- or /S-dianiinoonthraqui- 
none, with O-ohloroanthraquinone, new vat dyestuffs are 
obtained. For example, *20 kilos, of 'J.chlornantmaqumone, 
10 kilos, of 1.5.<liaminoanthraquinone, 15 kilos, of anhy¬ 
drous sodium awtate, 3 kilos, of cuprous chloride, and 
600 kilos, of naphthalene or nitrobenzene are boiled for 
15 to *20 hours under a rehux condenser. The new 
compound has probably the constitution— 

C!,*H,Ot(*2)NH(6)C,«HeO,( 1 )NH( 6 )CuH,t)j. 
three anthraquinone residues being united by means of 
two imino groups. It is filtered on, washed with toluene, 
then with hydrochloric or glacial acetic acid, and hnally 
with water. When treated with strong or faming sul¬ 
phuric acid, with or without addition of boric acid, it yields 
•dyestuffs giving greyish-green to Bordeaux-red shaifes on 
wool from an acid bath. With an alkaline hyposulphite 
-fhydrosnlphite) solution, it forms a yellowish-red vat, in 
which cotton is dyad in red shades, very fast to alk^is, 
acids, chlorine, and light,—A. S. 

Dyestuffs; Process for the production of polyazo -. 

li. C^ella und Co. Fr. Pat.. 801,590, June 1905. 
Skb U.S. Pat. 807,119 of 1906 ; this J., 1008, 68 .—T.F.B. 

Dyestuffs ; Process for the production of trisaeo -. 

L. Cassella und Co. Fr. Pat. 361,824, July 1*2, 1905. 
Bli Eng. Pat. 14,787 of 1905 ; this J., 1906, 388.—T.F.B. 

Dyeduffs t Process for the production of paluaio -. 

L. Cassella und Co. First Addition, dated July 24, 
1905. to Fr. Pat. 361,600, June 28, 1906. 

B** U.S. Pat. 807,110 of 1908 i this J., 1906, 66 .—T.F.B. 

Dyestuffs; Process for preparing red, deep red to violet, 

sulphide -. Farbwerke vorm. Meiater, Luoius, und 

Bf&iing. Fr. Pat. 361,608, July 4, 1906. 

B** Eng, Pat. 14,548 0 * 1905 s this J., 1006, 260.—T-FiB, 


Dyesfuffs; Process of mainna o-aydKWMM^iggin —. 
Farbwerke vorm. Meister, Luoius, ittul EnWos. 

Pat. 381,649, July 26, 1906. ' fT .*01^ 

8*1 U. 6 . Pat. 827,468 of 1906; this J., 

Dyestuffs; Process for preparing red, deep red i$o violil, 

eulpkide -. Farbwerke vorm. Meister, Luoius, und 

Briining. First Addition, dated Aug. 6 , 1005, to Ft. 
Put. 301,608, July 4, 1905. 

S** Eng. Put 14,543 of 1906 j this J., 1906, 260—T.F.B. 

Dyestuff suitable for preparing lakes; Process for making 

an axo -. Farbwerke vorm. Meister, Lucius, und 

Bruning. Fr. Pat 366,110, May 11, 1906. Under 
Int. Conv., July 12, 1905. 

Anthranilic acid is diazotised and combined in alkaline 
solution with '2.0.napiitholsulphouio acid; the resulting 
dyestuff gives a yellowish ■ rod solution in water, and 
forms hrilnant red lakes with metallic salts, very fast to 
light -T. F. B. 

Vegrtahle bodies; Process for Ike extraction of svhstancee 

[Ttyestuffs, tanning matters, d*c.] from -, J. Clarion. 

Fr. Put. 361,666, Aug. 1, 1906. 

Th* process claimed consists in subjecting the vegetable 
substances, m a Onely divided condition, first to macera¬ 
tion with a suitable solvent, and subsequently to pressure 
in a screw' or other form of press, or in a mill. The {frocess 
IS re|>eated as often as is necessary to ensure complete 
extraction, and can be arrangeil so that the materials 
are treated first with the weak liquor from a previous 
extraction, and subsequently by weaker liquore or by the 
pure solvent.—W. H. C. 

Dyestuffs; Manufacture of new aio ——. Farbanfabr. 
vorm. F. Bayer und Co. Fr. Pot. 365,582, April 25, 
1906. Under Int. Conv., Sept. 30, 1906. 

Azo dyestuffs giving yellowish-red to scarlet shades on 
unmordanted cotton arc obtained by combizung ons 
molooulc of the tetrazo-derivative of the p-p-diamino- 
diphenyl other of quiiiol either with two molecules of 
2-nmino-5-naphthol.7-8ulphouio acid or its substitution 
derivatives, or first with one molecule of this Wfid or its 
derivatives and then with one moteoulo of another 
suitable compound, or vice versa. The p-p-diamitio- 
diphenyl other of qumol. (NH|i)CaH 4 . 0 .CaH 4 . 0 .Ci|'HA(NHs), 
is obtained liy treating p-chloronitrobenzone with the 
potassium salt of qminol, and reducing the iSMltiag;' 
nitro-derivative.—A. 8 . » 

Anthracene derivatives [dyestuffs ]; Manufacture of tueia^' 

-. Farlfcnfabr. vorm. F. Bayer und Co. Fr. Pati^ 

366,005, May 8 , 1906. Under lot. Conv,, Sept. 1,1908^ 
Thk new derivatives are obtained by nitrating u-fS- 
dlanthraquinonyiamine (see Fr. Pat. 357,138 of 
1905 ; this J. 1906, 66 ), and reducing the resulting nitro¬ 
compounds. They form vat dyestuffs ^eing unmor- 
danM cotton in green shades. For example, 
*20 kilos, of a-B-dianthraquinonylamine are mixed with 
110 kilos, of 95 per lont. nitric acid, the temperature not 
being allowed to rise above 40° C. The mixture is subse¬ 
quently heated to 60°—7(F C.; the resulting brown 
solution deposits golden-yellow leaflets of the nitro¬ 
compound. Tlie latter when heated with phenylhydrszino 
yields a green dyestuff, giving olive-green shades on cotton 
when dyed in a vat containing glucose and oauitio soda. 

—A.B. 

V.—PREPARraO, BLEACH1M&. DYBliO^ 

PRINTING, AND FINISHINa TEXTOJa. 

YARNS, AND FIBRES. 

r 

[Oontinued from page 926.) 

Quinaldine; Dyeing properties of the produets of con¬ 
densation of — with aldehydes- £. Moelting sszd 
E, Witte. Ber., 1906, 89. 2749—2751. 

Tidt authors have investigated tha dyeing p»|iertiee ot 
benxBlquinaldine, C,HeN.CH:OH.Ci|li|, and it* 4mhi§,- 
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lives. A 3 per rent, solution of the hydrochloride dyes 
tannin mordanted cotton intensely yellow ; wool and silk 
are only very slightly coloiu'ed. Bulach's p-nitrobenzal- 
quintikune dyes similarly but grecmer; the o>mtro« 
ben/.alqulnakline, ni. pt. *147® C. (hydrochloride, m. nt. 
27o'' C.) and ni-nitrolwmzalqiiinaldine, ni. pt. 233® C., also 
dye tannin mordanti^d cotton yellow, and have scarcely 
any afliiiitv for wool or silk. The j»ii)eronal- and nitro- 
j>ijM>ronal-oorivative» give similar shacleB. The introduc¬ 
tion of the amino.groiip into Ijenzalquinaidine notably 
increases the dyeing properties. The condensations wore 
effected by heating equal molecules of the basos and 
the aldehyde with a little concentrated hydrochloric acid 
on the water-bath for 10 hours. p-I)wi<'ihylamiwMnzal- 
qvimlduifi was obtained )>y heating «H]uimolecidar 
quantities of the components for tliree-quarters of an 
hour to IWr C. Pale yellow leaflets were obtained 
by rcorystallisation from alcohol, and brownisl\-yc)Uow, 
flat needles from benzene. The compound, which is 
a strung base. ni. pt. 177® C., dissolves to a olaret-red 
solution in dilute acids. It is soluble in alcohol, glacial 
acetic acid, lienzenc. &c. A yellow polyhydritcMoridi' is 
precipitated by passing hydrogen chloride tlirough the 
(Hmzene solution ; this becomes red on drying in a vacuum 
over potassium carbonate. p-Amint^cnzdlq-uinaldxne 
obtained from p-aminobenznblehydc and (juinaldinc. or 
by reduction of the corresponding nitro-compound, is at 
first colourless, hut on drying, becomes bright red, m. pt. 
154® C. The kydrwhloridr, m. ]»t. 273® C., forms red 
needles; it dyes tannin mordanted cotton red. aii<l w’ool 
silk orange. 3:4-l>ihydroxybonzalquinaldine described by 
Nencki is a basic and a mordant dyestufT. I'lnr hydro¬ 
chloride dyes wool, silk, and tannin mordanted cotton 
orange-red, and the base gives with Kcheurer’s mordanted 
cotton strips the following shades : aluminium, brownish- 
red ; iron, dark-brown to black; cunutn, thorium, 
zirconium, yttrium, uranium, chromium, bismuth, and 
titanium, brown to violet-brown; cobalt, nickel, zinc, 
and cadmium, a light or Havanna brown. Those lakes 
are fairly fast to soaping. The acetyl derivative of 
dihydroxybenzalqiiinaldine crystallises in yellow needles, 
m. pt. 166® C. It is soluble in alcoliol, acetic acid, or 
chloroform, with difficulty in ether or benzene, insoluble 
in water. It dyes tannin mordanted cotton yellow, but 
the compound is not very stable, and the dyeings gradually 
become orange, approaching the shade of the non-acetyb 
at^ aubstauco.—J. C. C. 


Ooai-tar lakte; FaMnest to light of different -. 

E. Valentft. Dhem.-Zeit., 1906, 30. 1K)I—904. 

Trv following is a list of the dyestuffs examined bv the 
ttDthor, arranged in order of their fastness to light. Aeds : 
AltMrin Red, Pigment Scarlet 3 H and G. Fast Orange O, 
Permanent lied uH, Autol Red HGK, (btton Scarlet extra, 
IVnnanent Red 4B, IaKo Red P, Autol Red RR, Astazine 
Red B, Pigment Red G, Pigment Red B, Brilliant Lake 
Red U, Astazine Red Q, Pigment Bordeaux N, Autol Red 
BLP, Eosine aeul Kosinsaure *’) L, Permanent Orange, 
Pigment Orange R, azo dyestuff from nitranilinesulphomo 
acid and /[f-naphthol, Uthol Red (lO and R, Brilliant 
Carmine L, Lake Red C, and Pigment Purple A. Yelloum : 
Alizarin Vellow 5G, Pigment Fast Yellow (5 and R, Pig- 
mont Chrome Yellow L, IMgment-Chlorin GG, and 
Flavazine 30L, Bluet and violets: Indanthrene S, Alkali 
Blue, Oxamine Blue GN, Lanaoyl Violet 3B, Oxamine 
Copper Blue RK, Imroodiai Pure Blue. Victoria Blue 
GN. and Acid Violet PW. Oreens : Light (treen SL 
and Lake Green BW. In the majority of cases the 
dyestuffs were iirecipitatod with barium and aluminium 
hydroxides, ana in a few instances as calcium and tin 
lakes. Dyestuffs defieient in salt-forming groups such 
Pigment-Chlorin GG, Pigment Chrome Y^low, I'igment 
Orange, Pigment Red. and Pigment Bortlcaux, were 
mixed with water with or without the addition of salt 
solutions such as barium or calcium chlorides. Victoria 
Blue was precipitated with tannin and tartar emetic in 
the usual maimer.—D. B. 

Fate fr&m refute material. A. Lfib. XII,, page 995. 
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Textile. /ohWes ,* . Washing ma/ehineilt for —^ 'Hfc,., 
Dydyuski, Whalty Bridge, Derhyahire. 
mn, March 22, 1906. / 'f; ' 

To obviate the destructive action of the beaters in maeUxiea* 
for washing textile fabrics, the roods saturated with, the: 
cleansing liquid aro drawn out ot the wg^ing vessel, and 
acted upon, whilst susixmdecVin a slacl^ate, by bMitevs; 
rotating in a direction contrary to that in which Jthe 
material is travelling. The lieaters are prefearably 
arranged so that they act on both sides of the fabric, but 
when two beaters only are used, their striking edges arp' 
placed out of line with one another, to divert the direotfon. 
of the suspended cloth, and prevent undue tension.—{>. B. 


Cloth or other fabrics ; Drying cylinders for -. F* 

Farnworth, Ramsbottom, Lancs. Eng. Pat. 20,279* 
Oct. 7. 1905. 

The cylinders are constructed of tinned iron or other 
siiltabre metal, and are provided with a rough surface by 
clectricallv depositing copjior or other suitable metal on 
the outside face, so that the cloth in drying will adhere 
to the surfaiie, and in this manner be prevented from 
shrinking.—D, B, 

Fortnaldehydc-atUphoxyUUes [Discharges] i Manufacture 

of - -. (). Imray, I^ondon. From Farbwerke vorm. 

Meister, Lucius, und Briining, Uoeclist a/Maia, 
Germany. Eng. Pat. 3222, Feb. 9, 1906. 
Ketone-sulphoxylates mav be transformed into the 
more stable formaldehydc-suiphoxylates by treating them 
with formaldehyde. For instance, to u solution containing 
140 parts of acetone-sodium sulphoxylate in I litre of 
water are added, whilst stirring, 76 ports of formaldehyde 
of 40 per cent, strength. The combination octfurs rapidly, 
and the product may be obtained in a solid form by 
evaporating in a vacuum, when the acetone dUtUa 
off.—D. B. 


Feench Patents. 

Silk fibres [Cellidose-coaied silk fibres retaining their 
tenacity when wet ]; Manufacture of water resisting 

artificial -. Soc. Anon, pour TEtude Ind. de la 

Soie Serret. Fr. Pat. 863,949, March 7, 1906. 

FtSKBs, having the same tenacity in the wot as in the 
dry state, arc produced by coating natural silk fibres 
with cellulose by passing them though a solution of 
the latter. T'u protect them against the action of the 
solvents employed, the silk fibres may be treated with 
formaldehyde or other compounds having a similar 
action u)x>n them. The fibres thus coated are spun either 
together with one another, or with uncoated silk fibres. 
In the latter case, the uncoated fibres are preferably 
stretched while being spun or twisted with the coated 
fibres, so that when the yams produced are submitted 
to tension, the strain may be chiefly borne bv the uncoated 
fibres.—E. B. 

Cellulose sdiUionSt adapted for use in the manufacture 
of artificial fibres, resembling in appearance sdk; 
Manufacture of ——, and of such fibres. E. W. 
Friedrich, Fr. Pat. 364,066. March 12, 1900. Under 
Int. Conv., March 13, 1905. 

Basic copper salts in ammoniac^ solution have the 
property of dissolving cellulose, but the solutions pro¬ 
duced are not sufficiently concentrated to be applicslde 
to the manufacture of fibres. By substituting for the 
cellulose, however, certain of its derivatives, namely, 
oxvoellulose, hydrooellulose, hydrated cellulose, or colloidal 
cellulose, solutions of suitable concentration (containing 
10 per o«nt. or more of the cellulose derivative) may 
reawy be prepared. The best resuite are obtained 
with oeBubse compounds obtained by aubjeoting.oelluS^ 
to the MtioD of either an oxidising a^nt, canstlo sodn^^ 
nt ^ or an a^, such as sulphurio acid at 60® B., 
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«,.r ■■ "S**® treating'' the ____ 

’^*‘‘, 1 '®^®' » <ifloit*i>l «ne iftm that 

I)r^oa<4yappU^, O^pMedwithW'enpro-amaiotiiaoal 
soIutioM of o^ulo»e;,*erto weparS {at the same pur- 
. ll«, produota in an ammoniaoai or 

,'i of copper aalt, anoh as the 

' '' "5^^?"'”"“*?* ™pbate, phoaphate, orsaoetatB, have the 
•. *• jovintajje. It u atatedi of reoiaining unchanged and lit 
iJ* i * n ®®®o^^ote of Bbrea for a relatively long 

' *®hO; '^Tpatile ilbrea are produoed from them liy the 

. nnial afMhode.—E. B. ■ 

, „ f' ' ' • ' ‘ 

''', Aaifieili tUlc; Maohine for tpinning -. E. Merti 

Fr. Pat. 364,912, April 4, 1906. 

pipe which aupplies the silk solution under pressure 
w vUfTOttOded by another pii)a in whioh a refrif^oratiiig 
liqidd cifoulates. In ono form of apparatiiH fho spinning 
jntchJniM conaiafcs of a hollow oomb-shaped vessel, which 
is oonndefed to the 8up|>ly of solution by a pipe and tap. 
The tooth portion oonsUts of a number of glass tubes with 
cafhllajry op^ngs. The spinning aj)|>aratu« arc placed m 
tanks containing an acid solution in order to givt> the 
thread a certain oonsistence, and thcs(» tanka are them- 
selvM nlaoed in cooling tanks. The threads from the 
ret^ntred number of spmnarets arc led through a guide, 
which, by means of an elliptical arrangement of wheels, is 
made to move to and fro in front of a revolving bolibin, so 
as to wind the thread into the shape of a bobbin with 
oonioal ends. The winding rollers dip info a suitable 
waahlng liquid. Another form of spinning apparatus con¬ 
sists of a tube in the shape of a truncated cone. In this ia 
plaoed a spindle of the same shajio which has st^iveral fine 
longitndinal erooves on it. This spindle is pressed into 
the truncated portion of the other tube by ln♦^ans of a 
rubber pad. The solution enters at the lower j>art, and is 
forced through the grooves on the spindle, whu h form 
capillary openings when the spindle is forced inU> the 
outer tube. In another form each capillary ojwning is 
furnished with a tap so that any desired number of threads 
can be spim leather. By meams of (conical driving 
pulleys the speed of the machine can l>c altortul. and so the 
huoness of the fibres obtained may bo varied. — A. M. S. 

Fi>co« ; Process for forming jdiablc tkrvadA, ribbons, 
bands, cfrc.. from, —M. Muller. Fr. Fat. 306,770, 
April 30, 1006. Under Int. Conv,, May 1, 1006. 

SaK Eng. Pat. 10,094 of 1906; this J., 1906. 753.—T. F. B. 

Cleaning fabrics with benzene or other volatile degreasing 

agents ; Process for -. E. Weiss. Fr. Pat. 366.547, 

May 23, 1006. 

Tkxtiub fabrics ore cleaned with benzene, to which is 
added a saponihed solution of oleine or other vegetable 
or animal fats in alcohol. This solution is prepared by 
adding a hot mixture of 4 volumes of ammonia of sn. gr. 
O’OlO, and 1 volume of alcohol to 4 volumes of oleine, 
and heating the whole to Imiling. Solutions saponified 
by caustic soda or potash, and containing the above- 
mentioned quantity of ammonia, may also be used. 

—J. a 0. 

Wool, sUk, and other fibres; Process for treaJting Ity 

carbonisation mgs of -, S. Roberts. Fr. Pat. 

365,860, April 21. 1906. 

Sbk Eng. Pat 4593 of 1906 ; this J.. 1906, 1226.—T. F. B. 

Turbine [Dyeing apparatus] jor eireaul^ing limiors in 
a dye-vessel of large capaotly. Oebrueder Wansleben 
and L. Hwmb. Fr. Pat ^.281, March 16. 1906. 
Under Int Conv., Nov. 3. 1906. 

Xhi textile materials to be dyed are placed in the iier- 
foratod rotary caw, S (see figure), of a centrifugal ma4?hme. 

The motion of the cage, acting in conjunction with the 
reeiftanoe offered by the sides of the cage, and aided by 
the directing action of a number of curved blades, 
attached to the bottom of the vessel, causes the dye- ' 
liquor present in the latter to rise up against the sides, ^ 
and to ovorffow into perforated pockets, T, arranged | 
for its reception in the cover, R, surmounting the apparatus. ;; 

Thfiooe m h^nor flews into the cage, 8, from wmoh it is \ 
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project«d. through tho toxtile matmalB being dyed, into 
the outer vessel. M. A», in dyeing by thia method, »_ 
relatively laree volume of dye-liquor, namoly, almut 16 
times that of the materials to bo dyed, in needed, it in 
expedient to employ vessels of large aijie. TheBe are 
matte by iiieroasmg the height rather than the diameter 
01 the 8inoller-si/.ed centrifugal maohinen_E. M. 

Fihroat mrUe.rirds in hankn; Mmhinr /or iueing _ 

a Oorron. Er, Pal. 384,092, March 29', 1900. 

This machine consists of a series of dye-vats placed side 
r r't. j The framework supporting the honk reels con 
Isi lifted out of each tank by means it a hydrauHO piston 
piBcetl centrally in the lank, and, for convenience in 
moving the hanks from one vat to another, sliding pieces- 
htti^ with rollers are fixed to each end of the frame- 
work. Ihese ore pushed undt-r the frame wheh the latter ' 
•” i”..* 1 P''hed out when the framework . 

IS lifted, and the frame can then bo run aloiw on the»o.* 

rollers upon a pair of rails placed above the irata. 

—A. B. a , 

A ’'Official «ilk or other textile rmUerial wound on babbim J 

u . tleS: IZ xf **’“!' -• K- Ft. ■ 

Pot- 3b4,913, April 4, 1900. j 

Thb Imbbine carrying the material are snpported at each- 
end by bearings fixed to two endless veitical chains. 
Uiese chains can he revolved intermittently by means 
of gearing connected with a lever and oam arrangement, 
i ho edges of the Imbbin reels are in contact with a vertical 
plate faced with caoiiU hone, and placed on one side of 
tlieni. rhe reels press against this, and are thus onusod 
te revolve on their axee during the upward motion, 
the liquid to he applied is forced over the upiwrinost 
bobbin through a perforated nine, and is caught in a vosacl 
placed beneath the liobbin. This vessel is also perforated, 
and the liquid thus falls on to the next lower bobbim 
ana so on to the bottom. The material is thus submitted 
to a liquid becoming more and more pure as it rises to the-, 
top of the machine. The bobbins are removed at the top, 
and fresh ones inserted at the lower part of the endlesa, 
i hoin— A. B. S. 

Texdtte /tires; Arrangement for treating IBleatihina. 

_ with Hgaids. R. Kausdorf. Fr. 


- /or irvmng imeacMno^ 

ageing, Ac.] —— with liquids. R. Kausdorf. Fr 
Vat. 366.260. May 16, 1906/ 

TaxTiLB fibres are treated with liquids in the various 
operations of washing, Iwiling, bleaching, and dyeing m 
a reotangulw veswi with curved and perforated e^s. 
4IUS is tixed to a bar, e, which is connected by hamriiiff 
bate with the shafts, o and 6, aj»l can he brought ufliwte 
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'DytiM Soir ; Prohiit for Aot.>Q««. t AnBilttkbr. 

yr. P»t. 19,1905. 

Sbi Eng. P»t. 14,212 ol 1905 1 J., 1909,632.—t, f. B.* 

^ '4 

Dyeing hair, fur, and other artides), Pfooeee for --r—'• 
Act.*Ges. I. AnilinfAbr. Fr. Fftt. 366,427, Mikv 19, 
1906. 

PrKooAi.LOL9ut<rHOKio acid is used instead of pyrog^ol 
for dyeing; hair and fur. Tko process is carried out in 
cither neutral or sUghtlr* alkaline solution. It is 
advantageous to add a mild oxidising agent, suoh as 
hydrogen peroxide, to the solution, and dark shades of 
brown may be olitainod by treating the hair, d^o., after 
having been freed from excess of pvrogalloUul^iomc acid, 
with solutions of iron salts.—J. C. C. 

Leather and skins ; Process for j>Tinting in colour on -, 

A. Dubois. Fr. Pal. 365,361, April 18.1906. 


•vertical and horizontal motion by moans of the crank, d. 
The veMel is fixed in a bath containing tho liquid, and 
the ino<le of agitation eusures the contact of the IjquKl 
with every portion of the fabrics.—J. C. C. 

Hosiery 7 Machine for'printing the {'* eirculaire") tubular 

i abrtes of ——. Soc. Anon, do Blanchiment, Tciuture, 
tnproBBioQS, ot Apprets do St. Jiilicn. Fr. l^at. 
364,806, March 31, 1906. 

To keep the material at a constant width during the print- 
dng of hosiery in the form of a tube, a stretching apnaratus, 
previously adjusted to the correct width, is placecl within 
■the tube, and the whole is set on two supjiorting rollers 
placed close together. The end of the stretcher nearest 
tho printing rollers takes the form of two thin plates, which 
pass between the two supporting rollers, nearly t^o the 
point where the printing cylinder and tho oress-roU 
•come in contact, so that tho material in iiassiiig troui the 
etretohmg device to the printing cylinder has no oppor¬ 
tunity of contracting or shrinking.—A. B. S. 

Pelts and other textile fabrics ; Process for rendering - 

waterproof. C. A. McKorrow, W. B. Hart, and VV, S. 
Maliandain. Fr. Pat. 366.518, Iday ‘23. 1908. 

FaiiTS and similar fabrics are rendered waterproof by 
immersing them in a solution of glue or gelatin, and fixing 
^e latter by the aid of bichromates, alums, ferric salts, 
tiulphate of r.inc or magnesium, and other similar salts. 
The material after immersion m the glue bath may bo also 
«ex{K>sed to the action of formaldehyde vapour, wluireby 
a similar effect is produced.—J. C. C. 

Drying apparatus [for fabrics] 7 Facwwm-. E. 

(jiOKsnnr. Fr. l*at. 366,656, April 23, 1906. 
Kng. Pat. 7928 of 1900; this J.. 1906, 846—T. F. B. 

VL—OOLOtRINO WOOD. PAPER, 
LEATHER, &e. 

{Continued from page 981.) 

English Patent. 

Dyeing, efeantnj;, washing, and the like [Feathers ]; 

Apparatus for -. J. J. Brossard. liOndon. Eng. 

Pat. 16,902. Aug. 21, 1905. 

Tk this invention, which is especially applicable to the 
machine described in Kng. Pat. 18,194 of 1904 (this J., 
1905, 1011), the casings, within which the dyeing or 
•cleaning is effected, are corrugated on their internal 
periphery, and provided with perforations uassin^ through 
the convex portions of the corrugations, the objwt being 
to prevent the deterioration to delicate goods caused by 
the rotary motion of the casings. For the treatment of 
goods requiring a great amount of washing, a longitudinal 
(lartition or rubbing board is provided within the casinss, 
whic^ is perforated through tho convex portions of toe 
copugations.-^D. B. 


I.EATHKB and skins are printed by any suitable apparatus 
with alcoholic solutions of the requisite dyestuff, e.g,, 
50 gnus, of Magenta dissolved in 1 litre of alcohol. It is 
stated that the colours do not spread lieyond the limits of 
the design, either during or after printing, and that, they 
are quite fast to water and light. The printed leather is 
preferably coated with varnish. Any kind of undressed 
leather is suitable for this fnx)ce8s, either dry or chromed. 

— T. F. B. 

VU.--AC1DS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEMENTS. 

{Continued from page 929.) 

Sodium hydroxide solution ; Explosion in KUster's 

apimratns for the preparation of pure -. A. Harpf 

and H. Fleissner. Z. chem. Apfiaratonkunde, 1906, 1, 
534—536. Chem. Centr,, 1906, 2, 994. (See this J., 
1904, 1027.) 



The apparatus used by the authors is shown in the accom¬ 
panying figure, wherein n is a funnol-shaped dish of nickel 
gauze of very narrow mesh, which is supported on a 
tripod above the nickel bottle, K. The glass-liell, U, 
rests on glass rods in the glass dish, S, which is filled with 
water to above the lower end of G. Pieces of sodium 
are placed in ri, and a strong solution of sodium hydroxide 
falls slowly into the bottle, N. After being in use for 
four days, during which time large gas bubbles escaped 
from the bell from time to time, a violent ex{2o8ion 
occurred on the fifth day. The authors sut^est that 
the explosion was one of oxy-hydrogen gas, ignition 
of the gas l>eing effected by the heat of Formation of the 
sodiuQi hydroxide. When the l>eU was replaced by a., 
glass bottle, the neck of which was fitted with a cotk, 
through which passed a tube for the removal of the 
oxy-hydrogen gas as it formed, no explosions ocourrod 
on using the apparatus.—A. 8. 

Sodium hydroxide solution; Explosion »» KUSteFs 

a'pparaius for the vreparaiion of pure —F. W. 

Kilster. Z. chem. Apparatenkunde, 1906, 3, 635—636. 

Chem. Centr., 1900, %, 994--995. 

Tbjb Author Mints out that the explosion deaoribed by 
and iWsaner (see nceoeding abetraot) oould not 
hgm^tdk; dne to oxy-hyiuogen gas, ^e at the time 
wll^it'foburred there oomd have mqd only pure hydrogen 
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, 4 SUSMENTS. 


in tkti> np^ntuii! At tls oriHa^^ten^ture, todium 
doo* notebi; w«rm|i ■ft'Mnloftphwe ol w»t«- 

T»{iout, Mid U)o*i rite ot i> proTettted by th« 

Tftpia keftt conduction throu^iottt mcwis of the metal. 
Two expioaion* were ob§er^ by the author when water 
wat dro|m^ “^©ry idowly^ aiid with coolings upon>pieoes of 
bright eodium in in atmosphere of pur© hydrogen. Explo¬ 
sions do not occur when the metallic somum deliquesces 
in a moist atmosphere without any appreciable rise of 
temperature, but are caused, even with the welbcooled 
metal, if OTorheatinff occurs at any point, e.ff., by contact 
with a drop of liquicTwater. The apparatus used by Harpf 
and Fleissner differs in one important point from tliat 
described by the author. In the author’s apparatus, the 
sodium is Held in a funnel of nickel gau 2 <« of the usual 
shape with an angle of 00° at the apex. The sodium 
hydroxide solution formed Hows to the ajwx, and drops 
therefrom into the bottle below. The greasy impurities of 
the sodium remain adhering to the walls of the funnel, and 
do not hinder the dropping of the solution from the a^wx 
of the funnel. The pieces of sodium cannot move <lown to 
the apex of the funnel. Harpf and Fleissnor. on the other 
hand, use instead of a funnel, a dish of narrow-mesh 
nickel gauze. After the grea.sy iriumhties separate out 
from the sodium, it is 4][Uite possible fur a few drops of 
sodium hydroxide solution to collect on the bottom of 
the dish : these would l>e gradually diluted by conden¬ 
sation of water, and might cause the explosion.—A. 8. 

JBariutn and ca/cium carf>onalCi9; IlchaoiouT of - <U 

high temperatures. H. E. Hooke. Z. anorg. Chom., 

1906, 50, 244—248. 

EtNKBLSTKiN has recently stated (Her., 1900, 89, 1585 ; 
this J.. 1906, 534) that barium carbonate docs not melt 
at 1350^ C., whereas Le Chatelier had given its melting 
point as 795° C. (Hull. Soc. Chim., 1887, 47, 300.) The 
author shows that these oontlioting statements are due 
to the fact that the two authors worked under different 
conditions. Wiifen heatofl in an open crucible, barium 
carbonate loses carbon dioxide, and then melts at about 
900° C., but when heated in a current of carbon dioxide, 
fusion does not take place even at 1380° C. It appears 
that barium carbonate undergoes some kind of trans¬ 
formation at 8ir C., since when heated in an atmosphere 
of carbon dioxide, a marked diminution in the rate at 
which the temperature rises is observed. 

When crystals of aragonite (ap. gr. 2*943) are slowly 
heated in an electric “ miorosco^w-furiiaee,” they become 
o))aque at 470^ C. ; after cooling, the crystals are found 
in their original form, being thus artificial jiseudomurpliH 
of caloite after aragonite. The transformation temperature 
varies with the rate of heating ; at 445° C. aragonite is 
converted completely into emcite in one hour, whilst 
Miigge found that the transformation proceeds slowly 
even at 410° C. On boating powdered calcium carlmnato 
under a pressure of 30 atmoaphoroa of carbon dioxide, it 
dissociates partly at 1400°—1460° C., but does not fuse; 
the residue contained 08 per cent, of calcium carbonate 
and 32 iw cent, of lime.—A. 8. 

Zinc carbonate and precipitated cadmium carbonate ; 

Knoudedge of precipitated, basic -. M. Kohn. 

Z. anorg. Ohem., 1906, 60. 315—317. 
FKBBHLY-paBOiriTATED oadiniuiu carbonate will also 
completely precipitate cold solutions of t^rio salts, but 
cold solutions of chromium nitrate, uranyl nitrate, and 
alutpinium nitrate, only to a very slight extent.—A. 8. 

Lead oxide; Different modifi.ccU\ons of -. R. Buer. 

Z. anorg, Chem., 1906. 50. 265—275. 

Thb author has investigated the two differently-coloured 
moditioations of load oxide. A speoiuieu of load oxide, 
purchased as chetmoally pure,” liad a brownish-yellow 
colour; after being heated to between 620° and 620° U 
(oojT.) it acquired a light y^low colour, which it retained 
on cooling. On rubmng the Ught yellow oxide, even 
with the exercise of only a moderate pressure, the | 
brownish-yellow colour returned, but the | 

colour was not affected by u h 3 r^st«tic 
to 3^ jatnaiospheres. The bxowaiah-ydlow oiddi MUfl T 

, *■ 


%Mt|>tOwe lie ooWr to the presence of a higher oxide, for 
‘lurge, light yellow, transparent crystals of pure lead oxide, 
whra prees^ with a ^ss rou in an atmosphere of 
hydro]|^ acquired a reddish colour. The autnor is of 
the opinion that the ordinary brownish-yellow oxide is 
transformed between 520° and 620^ C. into the light yellow 
oxide, which is utmtable at the oi^inary temperature, but 
which appears stable on account of the extremely low 
rate of transformation into the darker coloured met¬ 
rication. On rubbing. aceora)>anied by pressure, the 
strains produced cause an acceleration of the rate of 
transformation, and the brownish-yellow oxide, stable at 
the ordinary temperature, is slowly formed. The rod 
lead oxide preimrod according to (ieuther's directions 
(this J., 1884, 179) behaves, in general, similarly to the 
brownish-yellow oxide describe above, but is not so 
readily converted into the light yellow modificatiim on 
heating. The light yellow oxide is about twice as soluble 
in water as (leather’s reil oxide—about 1*03x10*^: 
0*56 X 10-* grm. equivalents per litre at 22° C.—A. S. 

Chromates of mercury, bismuth, and lead, A. J. Odx, 
Z. anorg. Ciiotn., 1906, 60, 2^—.243. 

'JTie author has made use of the phase rule in an 
gattun of the chromates of mercury, bismuth, and lead. 
I^'or example, in the systems imcler consideration, Iddo 
components will bo the oxide of the metab^ chromium 
trioxide, and water. If two chromates are p^ment, there 
will bo four phases—chromates, solution, and vapour, 
and thcroforo according to the phase rule, only one of 
the three conditiouH—temperature, pressure, and oon- 
contration—can be altered without disturbing the equili¬ 
brium. By working at constant temperature, the only 
])ossible displacement of the eiiuilibrium on altering the 
concentration is by the disappearance of one. of the 
chromates, after wHioh the concentration of the solution, 
will alter with the <lihition. In other words, if, on dUutim;, 
the concentration of the solution remains constant this 
is due to the presence of two compounds in the sedid 
phase, the relative proportions of which alt^, whereas 
if the concentration of the solution changes on dilution, 
the solid phase must consist of one doAnito compound. 
Hy working in this manner the existence of the foUowing 
chromates was proved, and the compounds were isolated: 
Morouriit chromates, HgCro 07 , HgdrO,^ and 3Hg0«O0|; 
lead ohromatea, PbO 807 and T*bCr 04 ; bismuth chromates, 
Bu()s, 40()3 and Bi208,2CK)s. These salts possess <> 
definite hydrolytic dissociation prossuros, t.e., they 
only exist if the solution contains some free acta, the 
minimum amount for the several salts being as followi ^ 
ligCr^ih, 10*40 ; HgOO*. 0*46; PbCrgO,, 6*87 ; PbChO*, 
0*00002; Bij()3.4C!r()3, 7*80; and Bia08.2Cr03, 0*00<m,- 
grm. mol. of chromic acid per litre at 25° C.—^A. 8,^' 

Stannic sulphate ; Compounds of ~ wUh the sulphdtee 
of the alkaline^earfh metals and of lead. R. F. Weinland 
and H. Kiihl. Ber., 1906. 89. 2961—2968. 

When sulphuric acid solutions of stannic sulphate and 
calcium, strontium, barium, or lead suipbate are mixed 
and concentrated by evaporation till the liquid ^mes, 
transparent cubic crystals separate, having the compo¬ 
sition (for the calcium salt), 8 n(S 04 )g; ClaS 04 , 3HgO. The 
water appears to be constitutional, as it can only be 
driven of! at temperatures which decom)>ose the salt. 
The crystals can be wMhed with acetone, but are decom¬ 
posed by boiling with water.—•!. T. D. 

Carbon; Rales of action of oxygen, carbon dioxide, and 

steam on -. P. Farup. Z. anorg. Chem., 1906. 50. 

276—296. 

Thb author determined the rates of action, under similar 
conditions, of oxygen, carbon dioxide, and steam on carbon. 

It was found that at about 850°C. the velocity of the reaction 
is about the same with carbon dioxide as with steam. 
With oxygen the same velocity is attained at about i5<P C. 
The temperature-coefficiente of the reactions were deter¬ 
mined. and from the value obtained for the reaction of 
oxygen with carbon, the velocity of this reaction at 
9h0° was estimated by extrap(dation, and foditd to be 
AxiO* times as great as tnat of the raaoHotta-of 
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(tarboti with oarbon dioxide and steam, reapcotively. The 
results obtained by Nernst and Wortenburg for tW 
dissociation of carbon dioxide and steam at nigh tem- 
wratures (Nadu*, der K. Oes. Wiasen. zu Gottingen, 
Mathemat.-physik. Klasse, 1905, Heft l.l show that pure 
oxygen at atmospheric pTW*Huro and 850* C. has a con* 
centration about 0*7 X lo® times as great os in the gases 
raentioned at tho same temperature and pressure. There 
api)earH, therefore, to be a certain n'lation between the 
oxygen concentration and the reaction-volooitv in the 
three reactions studied. The author discusses the nature 
of this relation, but is unable to supply a satisfactory 
explanation.—A. S. 

Fluorine ,; Action of ——• on cMorine, and a neiv mode 
of formeUion of hypochioroua acid. P. Ix^beau. Compt. 
rend., 1906, 143, 425—427. 

FLUOBnffE and ohlornio do not combine dircM?tly. Liquid 
chlorine dissolves fluorine, but when the chlorine is frozen, 
the fluorine is evolved. In presence of water, fluorine 
oxidises chlorine, with production of hyiK>chIoroiiH acid. 

—J. T. D. 

JideU^ acid anhydrides ; Aciion of liquefied ammonia on 

-A. Rosenheim and F. Jaoobsohn. XXIV., 

1010. 

Phosphoric acid; Quanlitative f^tUUisation of —^ from 
Us saUs. P. Jannasch and E. Heimann. XXIII., 
page 1007. 

Salt purification in Viah. Mining World, 

Sept. 8, 1906. LT.H.J 

Ilf tho evaporation and subsequent treatment 
"Of salt water from tho (-treat Salt lake in Utah, 
the brin6 is evawrated by solar heat. The 
refining is carrieu on by the drying method, 
which ^pymds uj>on heating the salt and 
driving off the magnesium salts in a line 
pulverulent ’oondition by a current of air. 

The refining process as practised near Salt 
Air, tHah, is a oontinuous one, the salt bemg 
led to a rotating cylinder about 30 ft. long by 
6 ft. in diameter, in tho inner part of which is 
fixed an iron cylinder, about l‘i or 16 ins. in 
diamettfT, charged with superhealeil steam. 

An exhaust, fan carries off the water vapour, 
and^'the fine dust of magnesium chloride and 
magnesium sulphate. The salt thus treated 
is not entirely purified, as the magnesium 
salt! are not entirely removed. The salt for 
table Me has to be treated by a second atul 
wifd ending, sifting, and blowing. In 1905. Utah 
produced 177,342 barrels of salt, valuetl at $135,4(1.5. 
The output of the whole country was 25,906,122 barrels, 
valued at $6,095,922. 

Alkali Works Regulation Ad, 1900. [T.R.] 
Cbbtaik ohemioal works not hitherto liable to registration 
are now required to be registered, and are Bubje<*t to 
iiMpeotlon by the Ixical Government Board’s inspectors. 
In order to afn*ertain what works throughout England 
and Wales have thus become subject to registration, a 
circular letter has been sent by the Local Government 
Board to the town clerks of Woughs and clerks of district 
councils asking to be supplied with information so far 
as regards works carried on within the limits of the district. 
These include smelting, gas.liquor, nitric acid, chlorine, 
hydrochloric acid, sulphide, alkali waste, lead deposit, 
Bulphocyanide, picric acid, paraffin oil. bisulphite, tar, zinc, 
and ohemioal manure works. 

Enqusk Patents, 

Cyanogen compounds and by‘produels ; Production of - 

from kamus. W. F, Cooper, Watford, Herts. Eng. 
Pat. 2047, Jan. 26. 1906. 

Hvkits, such as peat, famyard or stable manure, or tho 
product obtuned by boiling certain carbohydrates with 
acid, it treated with nitric acid. Hydrocyanic acid is 
stated to be evolved, together with some nitrous fumes, 
on dit^lai^on. The gatet ue edlected, and treated in 


any convenient mannerHbr the separation of impuriUes, 
and for the production of the desired cyanide eomp 9 und. 
The residue Vft after distiliaUon is stated to form a by* 
product, valuable as a manure.—E. S. 

Copper solutioHS; Purification of ammoniacai A. 

Leemur, Rouen, France. Eng. Pat. 8910, April 12, 
1906. 

Ske Ft. Pat. 362.986 of 1906 ; this J., 1906, 808.—T. F. B. 
Febno^ Patents. 

Oven for calcining alumina at a high iemperalurey and 
gcnendly applicable for calcining li^hl pulverulent 
mo(crwwa. Soc. Eleotro-M^tall. Fran^. IV. Pat. 364,736, 
March 29 1906. 

A SBBIES of ovens, C, divided into chambers by horizontal 
partitions, c, on which the alumina to be calcined is placed 
in thin layers, are separated by combustion-chambers, 
A, At. The furnaces are arranged in a double row, back 
to back, separated by a divimon wall in which several 
separate oharging-shoots for each l>cd are arranged, and 
the fronts are provided with doors for observing and 
withdrawing the material. The gaseous fuel ent<*ra from one 
of tho mains, G, by the conduit, B. into the cross channels, 
c and /. from which it enters the combustion*ohamber. 
A, bv the ports, h and and burns in the air which enters- 
by ttio jKirts, a. The products of combuHtion pass through. 



tho porta, o^, into the chamber, C. over the materia! on 
tho shelves, and into the next corabustion-chamW, A', 
by the ports, a The combustion-chambers have passages, 
/, closed by the dairqiers, g, leading into the flue, D. 
which communicates with the chimney flue, E. They 
arc also provided with tiles. </, to adjust the distribution 
of the hot gases to the ovens. Tho ovens are worked in 
series; the gas and air enter and burn in the first oom> 
bustion-chamber. whose damper, g, is closed, pass over 
the material in the first oven, C, through the next com¬ 
bustion-chamber. and so on to the last of the series, from 
which thev enter the flue, D, either through the ports, 
/ or k. The principle of the ovens is that the alumina 
or other material, spread out in thin layers, remains 
stationary, and the zone of combustion is progressive^ 
moved forward as the contents of each chamber become 
completely calcined.—W. H. C. 

Alumina 2 Furnace, for calcining —. A. Lambert 
Fr. Pat. 866,744, April 28. 1906. 

Tub furnace adopted is stated to bo on the principle of 
Hoffmann’s furnace, in which chambers containing 
successive shelves in stages, on which the alumina to be 
calcined is thinly spread, and heated from above ftnd 
frpm briow, are arranged in such manner that the gases 
circulate throu^out Through openings in the 
' thht sfparataHiechambers» heated gases are admitted 
quntitjr ms na$ to duturb the powdery ctierge. 
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these i; opeuin^ oommunicetinc with vertical ohannelfl 
leading to pipes conveying we gases of combustion. 
Dampers are so placed as to give control throughout to 
the aireotion ana force of the oorrents of gases. It is 
.claimed that the arrangementB made permit of the 
Qomf^ete utilisation of the heat of the gases of com* 
bustton, and of the heat of the calcined alumina.—E. S. 

Gathonic oMd; Prr>dwiiion of —— [from gases of com* 
hustion\. G. A. Schutz. Fr. Pat. 365,606» March 3,1000. 
Sas Eng. Pat. 25,8«7 of 1003 * this J., 1005, 79.—E. S 

Jodint 7 Prootss for the rapid extraction of - from 

liquids containing iodine cotnpoundA. 8 og. Fraiif. 
“ La Norgine.” First Addition, dated March 30, 1900, 
to Fr. Pat. 301,499, May 23, 1905. (See this J., 
1906, 804.) 

Vassums oil. charged with iodine, is agitated with, for 
instance, a solution of sodium sulphite, until the colour is 
■disoliargeit. The do-iiKlised oil may then be separated, 
and more iodised oil added, and so on, until a concentrated 
■solution is obtained. From the separated saline solution 
the iodine is set frw> and recovered by known means.—E. 8. 

StdjAur and cyanides from spent oi'tV/c, the. ; Process and 

apparatus for the extraction of -. J. J. M. Bocigneul. 

Third Addition, dated April 7, 1900, to Fr. Pat. 345,071, 
July 23, 1904. (See this J., 1904, 1210; 1905, 1007; 
1900, 583.) 

To the hot toluene solution of the sulphur derived from 
the spent oxide, obtained as dt^seribed in the main patent, 
•cold water is admitted, os the solution descends through 
tubes into a separator having a funnel-slmptKl liottom. 
The sulphur is thus thrown <lown ds a powder, and does 
not adhere to and clog the tubes through which it passes. 
In the reoeptaeJe, tlie toluene and water seiiarato, the 
former rising, wnilst tlio sulphur deposits at the bottom, 
and is withdrawn. Other alterations or additions relate 
to details of the api^aratus.—K. B. 


Vin.—GLASS, POTTERY, AND ENAMELS. 

{Continued from page 929.) 

ExQU.su Patbxts. 

■Glass furnaces. H. 0. Slingluff, Allegheny, Pa., U.S.A. 
Eng. I’at. 12,169, May 1906. Under Int. Conv., 
Juno 29, 1905. 

-Sbe U.S. Pat. 804,775 of 1905 ; this J., 1906,1232—T.F.B. 

MuffU furnaces [for enamelling]. 0. Forabach, Coin* 
Miilhoim, Germany. Eng. I*at. 10,852, May 9, 1900. 

SiflK Ft. Pat 306,021 of 1906; following these.—T. F. B. 


Fbencu Patents. 

•Glass l Apparatus for the mccAonicof production of 

-. E. Fourcault. Fr. Pat 380,383, May 18, 

1900. Under Int. Oonv., Juno 8, 1905. 

Ik the apparatus described, the Oned glass posses from 
the tank to a channel, surrounded with some heat-insulating 
Bnateri'al, such as sand, to prevent the glass from cooling 
channel is provided with a number oi points of delivery 
for the glass, wWch is heated by burners opening into 
small chambers separating the drawing holes, and by other 
burners that can ho used in the drawing holes themselves 
.at the moment of startuxjfc Tlio drawing holes arc heated 
by conduction through wo walls of the small chambers, 
and by the direct action of the iiame through adjustable 
openings. Above the drawing holes, drawing rolls are* 
arranged, diameter pf which dimmi^es towards ^ ' 
•ends, BO that the jfolU oi^ act hnon the edges of A 
ahects, and ensure the maximuixi^pju with w minium 
twMwnre. the roUi ohIt ooxoiiur iiiL oostadl^isdth. the., 


sheet when the latter has already solidified. In eaoh of 
the drawing holes is a special form of delivery. In the form 
of an inverted funn^, which allows the glass to be drawn 
from a depth, at which the consistency of the me^ is 
better suit^ to drawing. The drawing slit of the delivery 
is constricted at the extremities in order to reduce the sis^ 
of the swellings that form on the edges of Mie sheets. 

-w. a H. 

Muffle furnace [for enamelling], O Forsbach. Fr. Pat. 

360,021, May 9, 1906. 

In the furnace described, the reheated air for combustion 
passes, prior to its mixture with the gases for hMting, 
through channels arranged at the side of the fines whiai 
pass round or envelope the muffle, and is led from these 
oiiauDols into the furnace, by a channel arranged uztdbc 
the furnace, so that it miters this at a temperature about 
equal to that of the furnace. The detsuis of the con¬ 
struction of a muffle furnace working on this prino^O 
are desoribod.—W. C. H. ^ 


Gebmak Patent. 


Iron; Process for enamelling -. L. Hermsdorf and 

R. Wagner. Ger. I*at. 106,672, July 26, 4604. 

In order to improve the fire-resisting qhsditiM of the 
enamel, and to render it opalescent, two glares are used, 
one containing phosphoric acid, and tlie other^ calcium . 
comfMJunds, whereby calcium phosphate is form^ ftnrii^ . 
the enamelling process.. Buitaule eompositioot for glazOt 
are: (1) Potassium carhonaRi, 9*2; sodium oarbonata. 'o^ 
12‘2; alumina, 10*0; phosphoric acid, 14*0; ^boiHo add, 
13*8; silica, 404; and nickel oxide, 04 par oanh, 

(2) Potassium carbonate, 5*3; sodium oarbonat^ li*8 1 
sodium fiuorido, 5*2; aluminium fiuoride, 3*54 aIttiEina, 
5*9 ; calcium fiuorido, 10*9 ; boric acid, 14*9; 4HBoa^,63*0; 
and nickel oxide, 0*4 per cent. The glazes are miswi ilk 
the proportions of 100 parts of the first to 10—25 |Mrts 
of the second. If a wliite glaze be dusirod. the nickel 
oxide is left out.—A. S. 

‘v 
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Concrete ,; “ Flowof - under pressure. S* 

Woolson. Eng. News, New York, 1906, 459. 

Inst. Civil Eng., 1900, 164, 86. ’ . 


Steel tul>es, 4 ms. in diameter, 12 ins. long, and from 
in. to i in. thick, were filled with a finely orushMl stofli© 
ctmereie, which was allowed to set for 17 days. In the 
thicker tubes, the rods of concrete were able to Wra 
load of 160,000 lb. without injury, except a shortlbing 
of less than J in. I'wo of the rods in the thinner tubes, 
however, began to show a marked deformation at about' 
120,000 lb., whilst at 150,000 lb. they were compressed 
31 ins. and 3| ins. respectively, and their diafii^tets 
increased to about 5 ins. When the metal tubes Wtre 
sawn apart, and removed, the concrete, though still quite 
solid, w’as found to have taken the exact Mape of the 
distorted tube, thus indicating that under pressure it h^ 
behaved like a plastic material.—A. S. 


Concrete ; Kffect of moisture on reinforced -. Maynard. 

Rev. Tecbn., Paris, 26, 463—457. Proc. Inst. Civil 
Eng.. 1906, 164, 87. 

Tub author determined the variation in volume of a 
Portland oement mortar when placed ins (1), dry air; 
(2), damp air; (3), a limited quantity of wahw; 
(4), fresh water frequently changed; (5), a Umitea (wantitv 
of sea*water; and (6), sea*water frwuently ef^ad. 
In the first case the volume jE^ualJy deoref^ ^ 9 ^h 
age; in the second, third, aha fifth oases, it Increased 
more m less rapidly; whillt and sixth oases 
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an inureane* was at iirst apparent, but soon attained a 
maximum, after which a steady decrease took place, 
owing to the disserving out of calcium hydroxide by the 
continually I'enewed water. In the case of structures in 
reinforced concrete, the vahation in volume o£ the iron 
liars is dei>endent on stress knd temperature alone, and 
is quite uninHuencijcl by the praaenoe of moisture. Thus, 
as the climatic conditions vary, the stresses in the re* 
inforoed structure will also vary. If the thickness of the 
concrete envelope be consideiaUe, the variation in stresses 
IS groat; whilst, if not, fissures are apt to form in the 
enveloiie, through which the moisture can gain access to 
the iron, which it rapidly corrodes. For instance, in a 
tank of reinforced concrete which had been exjxiscd to 
action of sea-water for 3^ years, many of the thin bars 
id iron were found to have iKicn completely eaten away, 
a Insttt^us deposit of magnetic oxide of iron, Fe 304 , alone 
being loft. It would seom that reinforced-concreto 
structures should be protectcnl with some covering im¬ 
pervious to moisture wherever possible.—A. S. 

Cement trade of Belgium. For. Off. Ann. Series, 

No. 3720. fT.U.] 

Thu prices for cement during the whole of 1905 remained 
verj? low, with a very small margin of profit. The 
Belgian cement industry has, for several years past, 
been unremimeratlve, and consequently cement has had 
to be sold at very low prices. This is "due to: (I) over- 
• production; (2) the practical closure of the French 

market; (S) the establishment of numerous works in 
oountries which previously iiTr)K)rted large quantities 
from Europe. The cement trade at the present time 
j(August, 1900) is decidedly active, and prices are liecoming 
{Diobe and more steady. The export statistics of Belgian 
cement during the first six months of 1900 show a 
fair increase over those of the corresponding period of 
1906. Down to June 30, 1900, the exports amounted to 
300,365 tons, comj»ared with 319,769 tons in the first 
six months of 1905. The augmentation is mainly due 
to large exporte to Germany, which in the six months 
amoimted to 66,325 tons; those of the first six months 
of 1906 being only 22,623 tons. The exports during the 
same^'period and the corresponding })criod of 1905 to the 
United States of America amounted respectively to 41.332 
ortd 24,703 tons, the increase of 1906 lieing accounted for 
by the San Francisco earthquake, and the increasing use 
ox Oement-concrete. The exports to the United Kingdom 
f«31 off very considerably, declining from 113,067 tons in 
1005 to 79,949 tons in 1906. The United Kingdom, 
however, still remains the principal market for Belgian 
cement, thoimh not to hucIi an overwhelming extent as 
hiratgifore. The Colonies also show a certain falling-off, 
though only of minor imfiortance. 

i^rinc9pal exporU of Belgian ccmenl tn 1005 compared 
with 1905. 


Country. 

1805. 

1905. 


Tons. 

Tons. 

United Kinftdom.. 

1,736 

196,584 

Argentine Republic 

17,032 

66,102 

Brazil .. 

17,269 

41,012 

Canada . 

16,175 

12,172 

Cape Colony. 

1,336 

10.246 

Chile. 

1,633 

0,805 

Cuba. 

2,310 

7,320 

Egypt . 

2,000 

24,226 

France . 

14,406 

9,600 

Germany . 

1,648 

65,557 

India . 

8,706 

12,063 

Mexico. 

1,606 

22,108 

Natal .. 


9.367 

Netherlands. 

20,506 

. 70,440 

Portugal 

4,010 

13,378 

Spain . 

United State* of 

sm» 

19,086 

America __; .i- 


40,560 

, Total of ^ 




678,826 


Principal exports of Bdpian eememt daring t4e utars 

im-os. 


Ccuntry. 

Quantity. 

Vidue. 

Quantity. 

Value. 


tom. 

£ 

tons. 

£ 

United Eitiffdom 

281,218 

221,004 

196,684 

188,720 

Anrentlne Kepublic 

88,290 

80,768 

66,192 

68,548 

Gape (Colony .... 

14,148 

16,681 

10,246 

9,844 

Canada . 

16,27Sr 

14,667 

12,172 

11,692 

Brazil. 

82,076 

81,868 

41,912 

40,240 

Bgypt. 

16,821 

16,708 

24.226 

28,264 

Oennany. 

8,004 

2.970 

66,567 

63,340 

Mexico . 

24,962 

28,968 

22,108 

21,228 

Netherlands .... 

68.699 

66.266 

79,449 

76,276 

Spain . 

tfnited States of 

14,912 

14,815 

19,086 

18,828 

America. 

66,069 

68,008 

49,650 

47,672 

Other countries .. 

73,168 

67,280 

101.746 

98,197 

Total . 

588,294 

664,762 

678,826 

662,249 


Cement trade of Japan. Chamber of Comm. J., 
Oct., 1906. [T.R.] 

The amount of comeat exported during the last 10 years 
was as follows :— 



Quantity. 


Value. 


Kin. 


Yen. 

1806 .... 

2.322,644 


26,372 

1807 .... 

038,188 


16,267 

1808 .... 

2,108,686 


36,056 

1890 .... 

4,048.722 


62,632 

1900 .... 

.. 15,088,410 


104,460 

1901 .... 

.. 17.815,512 


245,081 

1902 .... 

,. 22,840,663 


308,840 

1903 .... 

.. 41,749.234 


596,204 

1904 .... 

30.085,471 


548.497 

1905 .... 

31,614.437 


,395,302 


1 kin = 2'JJ23 lb. 1 yon *= florin. 

Up to the end of May this year the value of cement 
exported hod reached over 423,000 yon, whilst the figures 
for the corrcsjxmding period of the two preceding yearf 
were 198,000 yon and 217,(t00 yen respectively. That 
is to say, the quantity exported during the first five 
months of this year exceeded that for the whole of last 
year. 

French Patents. 

Bricks ; Manufacture of light -, composed of clay oi 

marl and negeJahle materials. B. Oiscard. Fr. Pat 
366,291, Fob. 17, 1906. 

Aocokdiko to the process described, bricks and similai 
bodies can be produced, of relatively light weight, by 
combining with clay or marl such substances as sawdust, 
bran, various straws, maize heads, oat or wheat husks, 
various kinds of fodder, foliage, shavings and wood 
charcoal, oakum, cork, &c., all ground very fine.—W. C. H. 


5fonc and marWe ; Manufacture of artifieial —. T. M. 
Thom. Fr. Pat. 365,662, April 20, 1906. Under Int 
Conv., April 20, 1905. 

See Eng. Pat 8804 of 1906; this J., 1906, 6S7.—T. F. B 

B^lilding fnaierials. W. Hpittler. Fr. Pat 866,095, 
May 11, 1006. 

The building materials described are made of coanw 
particles of wood (shavings, fibres, bark, Ac.) stucli 
together so as to f^m a thoroughly solid body, which 
re&actory and impermeable to sound, by means of somt 
known agglutinsot used in the manufacture of artifioia 
stone and wood, such as magneaimn chloride, burni 
magqesia, Ac.—W. C. H. 

.'Cement to resist sea^uKUer ; Proeess for the tnanufacturt 

t f a —Boqglexut. FV. Pat 865.869, Mamh 12 
906- Under Int Conv., 14, W>6. 

mad| by such at 
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puKKuolana, traM, Ac.* to the cement materials. The 
axldition may be made 5 (11 To the raw cement materials 
before they are introduoed into the kiln; (2) as a very 
fine powder introduoed into rotary kilns, bdore, during, 
or after the formation of the clinker, or in the case of 
ordinary oemrat kilns, during the burning whilst the 
material is still red ; (3) and also with or vithout the 
preceding additions, during the grinding of the clinker, 
eithtf hot or cold.—W. cTh. 

• 

Cement; Proctes and apparatua for burning - 

T<Aary tubular furna/ua. T. M. Morgan. Fr. Pat. 
366,523, April 24. 1906. 

SiB Eng. Pat. 6946 of 1906; this J., 1906, 848.—T. F. B. 

Cement: Proeeaa and apparatus for Ike manufacture of 
-. B. E. Eldred. Fr. Pat. 366.679, April 25, 1906. 

By this process, the two operations of calcining and of 
fritting the raw materials for the [iroduction of Portland 
and other cements, are carried out as two distinct phas4ts 
of the manufacture, and in separate furnaces, since a 
relatively low temiwrature is sulHcient for the calcining 

f irocese, and a high tem])erature is necessary for the 
pitting process. By means of a regenerative system 
the heat of the gases escaping from the fritting furnace 
is used to heat tne gas and air employed in heating that 
furnace, and similarly the heat of the gases esraping 
from the calcining furnace is used to heat the gas and air 
supplied to it. The apparatus for manufacturing cement 
according to this process consists of two furnaces heated 
by producer gas, m each of which the toinjicrature, con¬ 
dition of the Are. and the rate of supply of material, can 
be regulated indciamdently and without alteration of 
the corresix^nding conditions existing in the other furnace. 
The two fumM;es may be entirely separate', or they may 
be combined into a single struciuro, in which case their 
adjacent ends are fitted into a common hood or box. 

—W. C. H. 


Cement for eoidings, pavements, and mosaics, espcciallu 
applicable for binding together mother‘of‘pearl. H. 
Gomband. Fr. Pat. 366,122, May 12, 1906. 

A OBUBST for coatings, pavements, and mosaics, and 
specially applicable for binding together mother«of'penrl, 
is compost of commercial magnesia, powdered marble, 
or ‘*otW silicioua product,” and of mother*of-i>earl flakes, 
bound together with a solution of magnesium chloride, 
to which is added 10 per cent of zinc sulphate, and 10 |»er 
cent, of potassium silicate, with or without the addition 
of colouring material and wood sawdust.—W. C. H. 

Cement ; Manufacture of Portland -. H. Peters. 

Fr. Pat. 366,600, May 26, 1900. Under Int. Conv., 
Sept. 22. 1905. 

Sbe Eng. Pat. 19,180 of 1905 ; this J., 1906, 886.—T. F. B. 
Obhmak Patent. 

Cork substitute : Process for the manufacture of a -. 

J. Fuchs. Ger. Pat. 167,780, Jan. 26, 1905. 

Thb prooese claimed oonsisU in acting upon coppr or 
nickel, or oxides of these metals, with acetylene under the 
influence of pressure and heat. Copper or nickel, or an 
oxide of one of these metals, is piac^ in a routing drum 
of aluminium, and heated to 2^ C. Acetylene under a 
preMuro of 15 cm. of m^cury is then introduced, and a 
sindlar pressure is exerUd on the drum. The contents of 
the dmm are stated to be converted into a compact, light 
brown mass cupwne *% which can be out or moulded 
into any desired form. It has a «^i fio gravity ball as high 
as that of cork, and an elaatioity a^^al to that of the 
iattett ^ is Kt^ed to be suitable for use as a filling for 
w^ls and bdhaAittia*oon4uotor of heat and saving 

to deaden the tyres of b%cles 

and . . - . ^ ^ 
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Steel: Structure of hardened and tempered -. E. Hoyn 

and O. Bauer. Mitth. konigl MaterialprufungBamt zw 
GroeS'Liohterfoldo West, 1900, 84, 29—69. 

Tub authors’ investigations wore made with a tool-steel 
of eutectoiii composition (0*96 per cent, of carbon). In 
the first series of experiments, t^t-pieoes of tlie steel were 
hardened by quenching in cold water from a temperature 
of 900“ C., and wore then tomjiered by reheatin g for - 
varying periods of time at temperatures ranging 
100?^' to 640“ C. In the second series of experim^tl .the- 
test-pieces were quenched in difierent liquids from.'.a'' 
temperature of 900“ C. The test-pieces after tre^Bxent9 
were examined with respect to hordncM, solubility in 
dilute sulphuric acid, and behaviour on etohii^ with 
alcoholic hydrochloric acid (1 o.c. of acid, in 100 c.c. of 
absolute alcohol). Micro]»hotographs are appended to the 
paper. The results obtained showed that in the transition 
from martensite to iierlito on tempering at sucoosiuvely 
higher temporatures. there is a well-defined intermediate 
stage (corresponding to a tempering toiup«*ature of 
400“ .C). for whiish the authors pTO[ioso the name odmondite. 
Trnostite is retained as the generic name toe the stages 
between martensite and osmondite, and sorbi^ fw these 
Imtween osmondite and perlite. Osmondite is mort solunle 
in 1 per cent, sulphuric acid than troostite or sor^te. 
When troostite or osmondite is dissolved in . 10 pea: cent, 
sulphuric acid, the residue contains no iron oarbideKbut 
some ” free carbon,” the groalest quantito being obtaSt^d 
with osmondite. A special name is needed for tfais fonn 
of carlion; it is not present in the steel, but is produced on 
dissolving the metal in dilute acid. Iron carbide i« found 
in the insoluble residue only in tbo case of sorbite. 
The coloration of tempered steolM on etohing with alcoholic 
hydrochloric acid, as also the coloration of troostite and 
osmondite in hardened steel, is due to a film of “free 
carbon ” which is defiosited on the surfaoe { the ocdoration 
is accordingly deepest with osmondite. The results of the 
ipeond series of exporiniouts indicate that all forms of 
quenching of the steel under examination are oquivaWnt to 
an ideal undercooling, with consequent complete oonvtrslon 
of the perlite into martensite, followed by a more or lesa 
marked tempering effect, with formation of troostite or of 
trocMStite and osmondite, the intensity of this tempering 
being dependent upon the rate of cooling.—A. S. 

d 

Steels containing 0*6 and 0*8 per cent, of carbotjlK 

treatment of -. C. E. Corson. Bull. Amer. Xtist^ 

Min. Eng., 1906, 726-742. 

The experiments were made with ooid open-heofth sImIw 
containing 0*50 and 0-75 wr cent. respectivdSy of carbon. 
The test-pieces were healed to temperatures up to 900“ C., 
and then cooled in the air, and also immersed in ashea 
and in lime. In general the results obtained were 
analogous to those obtained with other grades of steel 
examined by different investigators. As the Ume ocou- 
pie<I in cooling increased, tbo tensile strength and oon- 
traction decreased, whilst the elongation showed a sH^t 
increase. Micrographs illustrating the structure of toe 
teat'^eoes are given in the paper. Sauveur (Motol- 
lographist, 2. W7) has stated that ” hot work, as 
sueli, bos no influence upon tbe structure of the 
meti. Indirectly, how®ver, by retarding ory^llisa- 
tion until a lower temperature is reached, it may 
have considerate effect on the struoiure. but the same 
results could be attained by heat treatment alone, f.c., by 
reheating the unworked metal to the temperature from 
which the worked piece was allowed to oool undisturbedly. 
In order to test this statement, two ^test-bars were pre¬ 
pared from one end toe some ingot. One, after being, 
cooled, was reheated in a coke fumiMje to cherry,-redneos ; 
and the other <#08 h*tfiUi<topd tuatAst hod coded to oKerry- 
redneu (about 

coded tide by side^ji|l4lfi|PS^|g_y M:^jaUows i. 
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Treatment. 

Tensile 
! streostb. 

Elongation 
on 4 In. 

Rednetion 
of area. 

(1) Hammered for almiit S 

lb. per sq. In. 

per oent. 

p«t cent. 

mins, to cberry-rednesn 
(Si) Cooled, and then re¬ 
heated to match No. 1 as 

109,171 

16 

26 

It left the hammer«... 

106,271 

15 

33 


—A. S. 


Sttd ingots'; Stgregalion in -, and its effects on the 

meehhnical properties of ^ed. J. E. Stead. 

As»oo.. Section G, York. 1906. Engineering. 1906, 
88, 40S. 

'Th» author gives a general summary of the present 
position of our knowledge on segregation in steel, and its 
'OfFoots on the mechanical nroiKjrttos of the metal. He 
states in conclusion that although segregation should he 
avoided, it is not so great an evil as is fretjuently assorted, 
unless at^companieu by unsoiindnoBa, Unsouiulueas 
without Hi>gregation will equally lend to premature failure. 
In the author's experience of the steel rails which break 
when in use on English railways, not mon^ than ono-sixth 
are axially segregated, and even in these it is doubtful 
whether tiie rails were not initially unsound. The cause 
mainly responsible for failure is unsoundness, either 
internally or externally. The author’s opinion is that 
tha only reliable method of producing perfectly sound 
-steel is by compression of the molten metal in the mould, 
but fairly good results can also be obtained by the atUUtion 
of aluminium or silicon.— A. S. 

Iri>n and sted structures; Protecting - u'iih -f)aper. 

L. H. Barker. Paper read before the Anier. Soc. for 
Testing Materials, .Tiino 30, 1905. Proo. Inst. Civil I 
Eng., 1906, 164. 41—42. j 

Numbrouh ex^wiments with different kinds of paints 
did not give satisfactory results. Hood results w«!re 
obtained, however, by the use of “ paraffin pa^wr.” The 
iron is carefully cleaned from rust by means of stiff wire 
brusluw, then a kiml of “ tacky " paint is applied, and the 
l>a|»er is pressed tightly on the painted surface, the joints 
of the pa))er being made to slightly overlap. The paper, 
as soon as it is in place, is really for the tirst coat of paint. 
After exposure to smoko for two years and throe niontha. 
it'^wiM found that the iiajicr and the first or adhesive eoat 
of paint were quite intact, and in many plaoes the paint 
was atill not dry ; the surface of the steel was just as 
when iiainUd. Steel protected in this way was also not 
affected by exposure to dampness and sewer gast's.—A.S. 

Platinum,’stiver oUoys. [Sie.paration of platinum from 
I gold, iridium, the. | J. F. Tliomiison and E. H. Miller. 
f J. Amer. Chem. Soc.. 1906, 38 [9], 111.5—1132. 

It has long been known that platinum, alloyed with 
silver, will dissolvo to some extent in mine acid, but 
conffioting results have boon obtained by different workers. 
Thus Winkler (Z. anal. Cbcm., 1H74, 368) regards the 
strength of acid as of small im{>ortance, whilst J. i;ipiUor 
(this 3,, 1897, 63i»b recommends acid of sp. gr. 1*42. 
Both find that a residue is left, whereas N. W. Perry (Eng. 
and Min. J., dan., 1879) stalos that the whole dissolves. 
To account for these and other results the authors have 
made a study of the moltin]^ ^xiints an<l cooling curves, 
microstruoture. specific cavities, and elofjtrical conduc¬ 
tivities of a series of alloys, the platinum contents of 
which ranged from 0*6 to 57 per cent. Great caro was 
taken to free the platinum used from iridium, and to render 
the alloys quito homogoaoous. For their analysis the 
parting method, with sulphuric acid, was employed, but 
it wa« found necessary, where the platinum amounted 
to 20 per cent, or more, to dissolve the residue, after 
weighing, in aqua regia, and pifecipitato the stiver 
retained, which amounted in one case to 2*7 per cent. 
No appreciable amount of platinum is dissolved by the 
aoid daring the time of. (Gompare l)el6pine, 

this 1906. 304-) It tj^at in no case would 

the alloy di^olve acid (sp. gr. 1*1 


and 1 *4); some platinum was always dissolved with the 
silver, and some silver always remained with the residues. 
Tbe separation of platinum from gold, iridium. Ac., in 
one operation, by alloying with silver and parting with 
nitric acid, is thoreforc impossible. From a study of the 
cooling curves and microstruoture, the authors conclude 
that the alloys consist of a number of platinum-silver 
compounds of different solubilities, the relative pro¬ 
portions of which depend on the rate of cooling. Hence 
tlie irregular results obtained in parting with nitric 
acid.—F. yoDN. 

Carbon in sted; New colorimeter for the deUrminaUon 
of -. C. H. White. XXIII., page 1007. 

English Patents. 

7'in ; Process for extracting - from ore. R. W. E. 

Maolvor and M. Fradd, Ijondon. Eng. Pat. 10,043, 
May 25. 190.5. 

Tin ore or oxide is exposed to the action of producer-or 
water-gas whilst l>cing heated and agitated, preferably 
in a closed horizontal vessel to which a slow, rotatory 
movemout is eomuiunicatod.—E. S. 

Pyritic ores containing gtdd, silver, or other vcduable 

metals ; 'Preatfydinl of -. W. Blackmore and A. 

Howard. London. Eng. Pat. 17,839, Sept. 4, 1905. 

Tub pyritic ores are roasted at about 800® F. in the 
jiresence of uir and steam admitted in such proivortions 
as to oxidise the sulphides, as far as possi ble. into sulphates. 
The sulphurous gases emitted in the process are al)»orl>ed 
by water, and the solution u used in lixiviating the 
roasted ore. Or, the roasted ore may be washed with water 
containing about 5 per cent, of sulphuric acid, the object 
being to remove Hulpbates of iron, oopj)br, cobalt, and 
nickel, tlie latter metals Inung rocoverod by usual means. 
The residual ore is then treated to obtain the precious 
metals by the cyanide or chlorination methods. If the 
ores contain lead or zinc, the residues are further treated 
by smelting processes to recover thorn. Reference is 
made to Eng. Pat. 28,992 of 1904 (this J., 19(M5, 481). 

—E. fi. 

Lead and silver; Process for obtaining - their 

ores. J. Asbeck, Westorwald, Germany, feng. Pat. 
23,408, Nov. 14, 1905. 

STTT.rifiDB ores of load and silver, containing, in addition, 
sulphides of copper and iron, are decomposed by treat- 
nient with a fused halogen salt, e.g., sodium chloride or 
zinc chloride, to which oxide of lead or of zinc is added, 
in quantity at least equivalent to the amount of copper 
or iron in the ore. The lead and silver are afterwards 
separated in the metallic state by means of the electric 
current or by the addition of an electro-positive metal, 
e.g., zinc. Tlie function of the added zinc oxide or lead 
oxide is to convert the cop^wr and iron compounds into 
oxides, and to prevent the formation of chlorides of these 
metals, which, if formed, would afterwards be partly 
reduced, thus contaminating the silver and lead obtained, 
and would also, as far as they remained unreduced, spoil 
the bath for aunthor treatment of a fresh quantity of ore. 

—A. G. L. 

Jhlelalltferous ores or compounds ; Trtalment of — 
prcjiaratory to smelting the same. F. Hcberlem, London. 
Eng. Pat. 26,277, Dec. 16, 1905. 

Metalufbkous (iron or mangemese) ores or compounds, 
in a fine state of division, are inix^ with coal or othn* 
fuel, moistened with water if necessary, and then burnt, 
preferably in a tip-apparatus, of couieal or spheric^ 
lorm, using an air-blast of gradudly increasing force. 
The sintered moss obtained is treated as usual in a blast¬ 
furnace.—A. G. L. 

Ores ; Process and apparatus for smsUing - -, and eofi‘ 

verting mattes. A. M. Day, Lokti C3ty, U.S.A. 
kt. 3528. Feb. 18, 1^6. . 

Sjeib U.S. Pats. 812,186 aad Of this J.» 

1906, 269.-iT. F. B. 
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Irw eamjmtndg; Method of doindphurising and nodU’ 

hMM tubMmeet containing -. T. C. Kinir, New 

York. Eng. Eat. 60, Jan. ], 1906. 

Sm ft. Pat, 382,146 of 1906 j this J., 1906, 842.—T. F. B. 

Iron oret*; Treatment of amall mine or wade products of 

ealeined - for the more complete extraction of iron 

therefrom. A. Hodgkiuson, Stoke-on-Trent. Eng. Pat. 
4999, March 1, 1900. 

It has keen found that the ealeined waste products of 
ironstone seams known as “ snvill mine,” and the calcined 
pieces of stone or rock containing iron, left on the mine 
hearths after the puddle or furnace mine has been removed, 
caanot bo worked up except when the proportion of 
moisture present is not loss than 3 nor more than 35 tier 
cent. According to the present patent, the waste is either 
heated or moistened until the proportion of water is 
within the limits mentioned ; it is then moulded into 
blocks, end pressed, whereby lumps are produced which, 
after being annealed, can lie'utilised in puddling or other 
furnaces. Reference is dirccUul to Eng. Pat. 4537 uf 
1889 (this J., 1890, 619).—A. S. 

Iron: Processes for eonw.rling cad -- into tied or 

malleable iron. M. A. Hunter, Philadelphia. C'.S.A. 
Eng. Pat. 8,507, April 9, liKiO. 


filter-frame loosens the eake, which fidls into thn tcook 
placed below. The ooBtesits of the pulp and wakh-water 
oompartments m<^ bo kept in motion by suitahle sdte- 
tors, and the levels kept eonstant by float chambers. TRie 
pulp-, waahing-, and diseharge-ohambers may ahto be 
arranged in a line instead of in a circle.—W. H. (X 

ii 

Aluminium and ii€ alloys; Soldering of ami a 

solder therefor. M. Gruber^ Berlin.. Eng. Pat. lS,59dp 
May 30, 1900. ^ 

Thx Holder contains 10 parts of copper, 2 of alumininmt 
25 of Einc, 60 of tin, and 3 of cadmium. It U atated 
to have a low melting point, and is applied, with the aid 
of paraffin as a flux, by means of a soldering bit—sB. 

Unitkd States Patekts. 

Cast-iron artieUs; Method of making ——, A. W. 
Slooum, Aasignor to C. V. Slocum, Pittsburg, Pa, 
U.S. Pat, 830,530, Sf^pt. 11, 1906. 

Molten cast iron from a melting furnace U mixed with 
1 per cent, or less of titAiiium oxide, and then oast. Ibe 
titanium oxide ft reduced by the carbon of the cast iron. 

—A. a 


See Fr. Pat. 365,159 of 1906; foUowing these. -T. F. B. 

Filters for separating water or solution from solids, suck 
as slimy ores, pulp, and the like. G. Kidgway, Kal- 
goorlie, W. Australia. Eng. Pat. 11,623, May 18, 1906. 
A NUMBER of flat, hallow filter-frames are attached by 
radiating arms to n central rotating epindle, and are 
rotated above an annular trough. The spindle is hollow, 
and is divide<.l into three eepanvU* compartments, each of 
which has a separate outlot, and is also coimecited to each 
of the filter-frames by a sejwirate valved pipe. In two of 
these compartffients a vaoutno is maintained, and in the 
third a pulsating movement is set up by a i>lunger which 
produces a vacuum and a pressure alternately. 'The 
annular trough is divided hy {wirtitions into three or more 
compartments: the first contains the “ pulp,” the second 
the wash water, and the last sorves to receive the exhausted 
material, which falls through the ojam bottom into trucks 
placed underneath. At the outer side of each filter-frame 
is a roller, which runs on an undulating track forming the 
outer od(i^ of the annular trough. Three corresponding 
concentho, undulating tracks are placed ixmiui the spindle 
between it and the inner aide of the annular trough ; 
each of these tracks guides and opcTaf-i'S a roller or lever 
which opens or closes a valve on one of tlie pijies leading 
from the filter-frame to one of the chambors in tlio hollow 
spindle. The apiiaratus works as follows, the cycle of 
operations of only one filter-frame being descril^ for 
the sake of siiupUcity, and starting with the filter-frame, 
wluab has a permeable lower face, in the position 
which it occupies just before entering tlio pulp 
compartment of the trough. As the frame inovi s 
round and apprtmehes the division, the roller is 
raised by the otevation of thu undulating outer track, 
and the frame is lifted over the division wall, and lowered 
into contact with the pulp in t)m following comparimetiit 
of the trough, at the same time the valve on the pijx* 
which communicates with the first vacuum chamber is 
opened by its roller passing over an elevation on its own 
undulating track, and some of the pulp is sucked on (o 
the lower surface of the frame. It is held there by tlic 
suoUon, and the strong liquor passes through into the 
first vaoiium chamber. As the frame approaches the 
next division, it is lifted over as before, and lowered mt<» 
the waving liquid in the next conipartment. At the 
same tixuA the connection to the first vacuum-chamber 
is olos^ and that to tlie second i» opened, so that the 
washing liquid is drawn through the adhering cake of 
mateti^ into a separate chamb^- Finally, the frame is 
again lifted over the next division, and passes over the 
diwharae compartment The connection to the pul- 
saving cnamber IS now opened 1:^ the roller, as in the other 
casSs, and the second viicuum chamber closed, 

and the alternate ptessure #Qd vaenum applied to'the 
... -. 


Scrap-brass; Process of treating -H. J. Krebs, 

Wilmington. M. U S. Pat. 8jfo,601, Sept. 11, 1906. 

1'hb brass is melted in a cupola furnace, the tino being 
oxidised and volatilised, and the purified copper sub¬ 
sequently discharged. Ifrom the oxidation produfits, the 
coarser particles are first removed by settling; then, after 
cooling, the zinc oxide is collected in bags or the like, and 
the residual fume is treated with an acid solution for the 
production of a zinc salt.—A. 8. 

Scrap-brass; Process of treuting -. H. J. Krebs, 

Wilmington, M. U.S. Pat. 831,010. Sept. 11, 1906. 

The process is essentially the same as that described m 
U.8. Pat. 830,001 (see preceding abstract), except that no 
provision is made fur collecting Eino oxide from the cooled 
iiiiuc, the latter being treated directly for the prodnotion 
of a zinc salt.—A. 8. 

Ores; Appnraius for cyaniding ——. T. Lu Ra&kic, 
Hackett Harbor, N.Y. U.S. Pat. 830,615, Sept, 11, 
1006. 

The ore is ii-eated with cyanide solution in two rotary 
leaohmg cylinders with a valvod connecting pipe, 
cylinders are lined with wood, and have spiral wooden 
ribs starting at each end and ending near the middle. 
ComproMsed air is admitted to the first oylinderr 
when the leaching operation in this is finish^, the valve 
in the cunnectiug nj{>e is o(>enad, and the exoew of com¬ 
pressed air atlowea to pass into the second oylindex,<tO*‘' 
assist the leaching process therein. The foul air 
” gases ” from the leaching cylinders are led into the 
bottom of a receptacle containing a liquid capable of 
absorbing the “ gatK's,” the air being subsequentlyaUowed 
to escape. This rec>eptacle has a perforated paiiititm 
above the inlet for the air and ” gases,” and is pocked 
with ” obstructing substances ” above the partition.—A. S, 

French Patents. 

Vorrper; Process of extracting - from minirals. 

U. R. M. Bweeting. First Addition, dated June 6, 
1906, to Fr. Pat. sSo.OTl, Feb. U. 1906 <thi« J., 1906, 
485). 

The liquid left in the anode compartment at the end of 
the eleotrolyslB, by which the copper is depooited, ia 
evaporated by hot waste gases pa^ng through E fine 
above the tank. On allotnng the liqum to i«cdc 
sulphate crystallises out, and ^phuiio acid* of a iflifmgth 
up to 66^ B., U left in the mother liquor. TSus lamtQi 
eulphate obtained » then distilled ingetorto heated to ^ 
white heat for the production of m^otluu’ m^d hutiiolr 
sulphicrio acid as usutlt---4A.>^ 1 a ' 
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[Qot. 81 , 1 »M. 


CaMingt «/ copper and copper oBoya; Proeeee for the 

production of dcnec and homoyeneoue -, by ipaiane of 

the addition of an alhali carbonate. I*bor»torium fiir 
C^em. FeuerachutB- Hn<l 1/iaohmittel Conrad Gautach 
0.m.b,H. Fr, Pat. 3tt5,733, April 28, m«. 

In order to produce sound castings q£ copper, bronze, Ac., 
aod to readily introduce iron or ateel into auoh alloys, a 
■ma)] quantity (0-2 to 0*4 per cent.) of sodium bicarbonate 
il added to the metal, prelerably mrtly before and partly 
after the fusiion. The salt m added in addition to the 
^oaphorua used for deoxidation, but. without the sub- 
■equent uae of a current of air for rc*oxldation.—A. 0. L. 

Woiher / -- /or fiU miv^raln. J. Nicholle. 

Fr, Pat. :i()4,77J. Feb. 2, l«00. 


Thx addition conaUts in arranging the interior ohanaeli or 
tiutlngp, so that they form only a slight angle with *h« 
axis of the rotary cylinder, and in proTiaing a cyligddeal 
extension at the discharge end furnished with an interior 
helical blade which defivers the treaty materiel into 
a oioaed chamber provided with a disoharge hop^. 
The charging device is shown in the figure, and coBTOts 
of a tube, 15, J5 a, bent as shown, and provided with aelf* 
closing and oiKsning fiap-valves, 16 and 17, one of wjiich 
always remains closed and shuts off communication with 
the external air. As the cylinder rotates, the pipe, 15, 
scoops up some of the material from the trouj^, 20, 



Tlt» washer eousists of a tank, a, in whi«di the mineral 
to be treated is sUrretl up with water by means of a shaft 
capable of a reciprcmating motion. Directly attaohixl to 
this sliaft are two rabbles, 1 and *2, whilst a nnmbt*r 
of others, 3 and 4, arc attached to two arms, d. 
pivot^ on the shaft, the end rabble, 3, lnung also guidwl 
oy the staple, J 7 , which slides along Ibi* sli.aft. The. rabble. 1, 
is not <pi!ie as wide us the others, and hence docs not 
come into play until the shaft has been raised to some 
extent.—A. G. L. 


Roiaru furtiace for Ireating minernln aud all c/yfnbuetibla 
boa^et. A. Ducco. First Addition, datial March Id, 
19f»6, to Fr Pat. 361,300, March Id, IddO. 



whiidi material falls into the Ix*nd. As the cylinder 
continues to rotate, and the pij>e, 15a, comes &to its 
highest position, the flap, 16, falls on to its support, 18, 
and closes the o]>en end to the air. At the same time the 
flap, 17. opens, and the matenul in the bend drops down 
the pipe, 15a, into the cylinder.—W. H. 

Furnaces; Mctollurgicdd -A. Farkas and J. d© 

Moya. Fr. Pat. 365,940, May 6, 1906. 

Rapio heatmg or fusion of minerals or metals is effected 
by introducing into a eloscd furnace, gas from one or more 
independent piodueers, and at thw same time blowing 
in air from one or more tuy^*res. By varying the pro¬ 
port ions of air and gas, any desired degree of oxidation 
or reduction mav be obtained. No chimney is necessary. 

-A,G.L. 

Cast iron or cast steel ; Process of producing - by 

meuu.'i of tin Aff.siV converter. S<m*. Anon, des Mines dii 
lAixeudiotug »‘t de« Forges de Sarrcbruck. Fr. Pat. 
364.785. March 31, 1906. 

A BASIC milioral capable of evolving a largo quantity of 
gas when heated, preferably limestone, is added to the 
oharge in the converter before or during the blow; the 
temperature is then raised so as to evolve the mb, and to 
cause the lime to combine with the phosjmoric acid 
produced, after which the temperature is allowed to fall 
to a point convenient for casting.—A« O. L. 


idted ; Manufaciurn of —■ •» Bessemer eodVefItf 
or Talbot furnace, with basic or neutral linings- Hi <1;'3* 
Pioaud. Ft. Pat. 364,837, Aprfl 2, 1906. VtiAm m, 
Conv., April 3, 1905. 


To libe mass in the converter or furnace a fiux, «noh it 
fluorspar, is added. Tliis addition inorMset the xapiil^ 
wihh which tho lime takes up the 
fortt^ dnring the Ifiow to euoh tlK tht nmX 
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fii Jfree firom phosphorus before it has become completely 
d^Oubucieed. The resulting slag can be used as a fertiliser 
in the aame way as ordinary Thomas slag.—A. G. L. 

/ro»? New melhod far the production of reduced —— 

^ epongy Me. F. C. W. Timm, h Pat. 865,878, 
April 7, 1906. Under Int. Ckmv., April 10, 1906. 

CannON dioxide is passed through a producer containing 
an incandescent mass of coke, which reduces it to carbon 
monoxide. This is then passori whilst hot through the 
hroo> bearing mineral to be r(?ducc<l, and in reducing this 
becomefi converted into tw ice the initial quantity of carbon 
dioxide. Half of the gas having been removed through 
suitable dues, the remainder goes thi ough the same uyde 
again, until, after about 10 minutes, the ]>Toduuor has 
be^me too cold to work. The process is then inUirrupted, 
and another producer interjmlated in place of tlm first, 
which is in the meanwhile revivified by blowing air through 
it at such a rate as to produce mainly carbon dioxide. 
The products of combustion produced in this way are 
mode to heat the carbon monoxide on its way to the 
mineral-containing chamber, by moans of a Cowricr stove ; 
or else they serve to heat the chamlw'r itself.—A. 0. L. 
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Minerals 7 ProcessforthetreatmerU of -. J.Bavalaberg. 

^rtt Addition, dated April 21,190^ to Ft. Pat. 351,580, 
Feb. 15, 1906 (this J.. 1906, 894). 

Thx invention claimed in the prtnoipid patent i« now 
applied to minerals containing sufficient smphur without 
further admixture, %nd to minerals whose treatment does 
not reuuire the addition of sulphur, e.g„ iron ores. Such 
minerals are simply mixed with carbon, and treated with 
the air-blast in a converter until they have bMome 
sinteretl t(^ether. and can be treated as ttfual in 
furnace. Th^ invention is, of course, espedally apdioUBie 
to such minerals as ooour in a finely-divided condition. 

—A. G, L. 

Magnetic nuUeri(d and process of making sa7ne. R. A« 
Hodfiold. Fr. Pat. 366,915. May 4, 1908. Under Int. 
Conv., June 8. 1906. 

See Eng. Pat. 22,130 of 1005 j this J., 1906, 692.—T. F. B. 

Allot/ for hearings; Mefallic -. Siemens und Halske 

A.-G. hV. Pat. 3(i(5.0«0, May 10, 1906. Under Int. 
Conv., May 22, 1005. 

See Eng. Pat. 10.613 of 1906; this J.. 1000.816.—T. F. B. 


Ca8t‘iron; Process for converting -tn^o steel or 

wrought iron. M. A. Hunter (n^e Webb). Fr. Pat. 
365,169, April 10, 1906. 

The process uonsiste in heating the cast iron, in bars 
or pigs, to a temperature approaching but below its 
melting-point (ubuut 925*^ to 080^ C.). and then treating 
it with liquid, vaporised, or atomised sulphuric acuL 
This treatment eliminates most of the carlion, and changes 
the physical characteristics of the metal so that it can he 
forged.—A. G. L. 


lron 7 Process of cjisting ingitts of - tvithoul the 

addition of appreciahh quatditu'S of aluminivm or 
sUieon. and v^ithout air-holes fit the surfaces. lihoinitHdio 
Metallwaarcn- u. Masehinenfabrik. Fr. Pat. 365,345, 
April 17, 1900. Under Int. Conv., May 17, 1905. 

,Sound ingots of iron and mild steel are obtained without 
the use of appreciable quantities of aluminium or silicon, 
by casting in moulds which widen considerably towards 
the top, so as to allow of tlie ready escape of the air- 
bubbles liberatinl during the cooling at the sides of the 
moulds.—A. il.Xj. 


atecl; Process for the mnunfarjnrc of - V. 

Fr. Pat. 366,671. April 26, llKMi. Under Inl- Conv., 

April 29, 1005. 

Qkx or more Siemens-Martin luniaces are arranged lilose 
to one or more gas producers m order to Ije able to utilise 
the sensihlo heat of the producer for the conversion of 
the iron into steel. This is donolby charging the producer 
not. only with the usual conibuMtibles (coke, &c,), but al«t» 
with the cast iron and malmials, such as forritJ oxide, 
limtt Ac-* designed to assist in the {irocoss. On blowing 
air through the firoducer. the iron iiielta and runs into a 
holder at the bottom of the produ(«»r. from whicli it Hows 
into the Biomens-Martin furnace A. fb fj. 


MetaUiferous sidfstatices; NoduUsing and treating — . 

T. C. King. Fr. Pat. 366.432, April 20, 1906. Under 

Int. Conv., May 4. 1906. 

Thb ol^eot of the invention is to form the metalliferous 
substances into nodules, containing the metals in the 
{bm> ot oxides, without using any binding agent whiidi 
shall either leave ol^eorionable impurities in ^e nodules 
or aensibiy diminish their content in motoL To this end, 
the fin^y>diyided materials are either mixed with water 
oaipt ot mao witii a bin^ng agent, e.g., tor, hydrocarbons, 
or carbote^ates, which is vc^tile At & moderate tempera- 
tom. XTie mixture is then heated at about 850“ C.. and 
•gitat^ so os to form itself into nodules of the 
Sn. tmtmeni also temovea any solphur, ai-senic, 
AA,. pNomt in tbe matafois, tod the resulting nodules 
Fto 794,878, Mh 1906, 
mi wdWmils, thie J., 1006,13U.)-A.G. L. 


German Patents. 

Zinciferous ores and mtlaUurgieaL prodwts ; Process for 

the treatment of -. ZinkgBwinnungB-(^s. m. b. H. 

Gcr. Pat. 166,466, March 24. 1006. 

The einciferous material, alter being roasted if neoenary, 
IS treated with sulphuriv acid, and from the solutioQ 
the zinc is precipitated as hydroxide by means of 
sodium hydroxide. The residual solution is oaustioised 
with lime for the ref^eneration of sodium hydroxide. 
If the original material contains a sufficient quantity 
of lime. It is used in place of fiesh lime for 
caiistioising tlie residual solution. In the case of ores 
containing dolomiU*, the solution obtained by treatment 
with sulphuric acid is divided into two portions in such 
a manner that the quantity of magnesium cemtained in 
one part is equivalent to too amount of zinc .oontoined 
in tlie other. The first portion is treated with^sodium 
hydroxide, und the precipitate of zinc and magnesium 
hydroxides is used to precipitate the zinc from the eeetod 
portion.—A. S. 

Zinciferous ores and metallurgical produeXs; Process for 

the tretdment of --. Zmkgewmnungs-Oes. m. b. H. 

Gcr. Pat. 169.138, May 24, 1005. Addition to Gor. 
Pat. 165,465, March 24, 1905 (see preceding abstract). 
The solution of zinc and magnesium sulphates obtained 
by treating tho material with sulphuric acid is divided 
into two portions. From the first portion, zino and 
magncHium hydroxides are precipitated by'quiokUtne, and 
tho zinc is dissolv'd out of the precipitate by treatment 
with a solution of siKliuin hydroxide and sodium sulphate. 
The solution is used for leaching a fresh quantity of ore 
with sulphuric acid diluted with sodium sulnliate solution, 
whereby the sodium zincatc is convertea into sodium 
sulphate, and tlie whola of the zinc and the magnesium 
are precipitated as hydroxides. The precipimte is 
for treating the second portion of the solution first obtains^ 
the magnesium hydroxide precipitating tho sfiic 
hydroxide.—A. B. 


XL—ELBOTRO-OHEIOBTRY AHD 
GLEOTRO-MBTALLDBOT. 

{CotUiuuti from page 687.) 
(.4.)-*EI.ECTBO-OHEMI8TBY. 

ferromanaaneac anodes in solniims of eaustie ptdnsk. 
G. R. White. J, of Physod Oiein., 1906. 

Chem. CMtr.. 1906, 2, 099. 4 

lit the enodio eleoteolyeie of leftomuggweet in alkUbe 
notatiaD,, Guii, i««{onned sosietisies {lemwupuMte. an4 
•ometime* suuit^kth. It hu hesn femi thnt ^ 

» S 
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formation of nmngnnote is duo to the presence of rcduomg 
impurities. If these latter be absent, permanganate 
only is formed both in 2 per cent, and 10 per oent, caustic 
potash solutions; reduction to manganate then takes 
place only on increasing the temperature to 95“ C. The 
reduction i« effected by the action of hydroa^n liberated 
at the cathode ; a fpontaneoun evolution of oxyjjcn was 
never obaerved. tin clectrolyKing at P6® (X alkali ferrate 
is produced as well as manganate, and iron is deposited 
ai the cathode, s^nodca of metallic mangancMe are 
r^4dUv oxidiB^ 1-0 j>ermangHnatc. ^Innganous hydroxide, 
Ma( 0 H) 4 . formed by the action of caustic potash on 
manganese, ran be oxi<liM;d clectrolytically to manganese 
dioxide, but not to ])ermangQnale. The anodic formation 
of permanganate mufit therefore proceed directly, without 
the intcrmediatH prcKlucl-ion of compounds of a lower 
dtigreo of oxidation. • A. »S. 


Ozone; [A’iecfnW] ProdueHon of -. E. Applog^h 

and J. B. Quain, London. Eng. Pet. S906, Feb. 
1906. 

Thb oxoniser comprises an inner glass tube conteining 
an electrode in a vacuum ; surrounding this is a dwble 
outer glass tube, the ends of the two outer tubes being 
sealed tngetber so as to form an annular s^o© between 
them, winch is made vacuous, and in whicli the socoim 
electrode is placed. The gas to be oxonised is ciroulated, 
by means of a fan, between the outer surface of the bmw 
tube and the inner surface of the double tube. The 
electrodes are suitably connected to a traarformer and 
generator, the latter also driving the fan.—B. N. 

EleclrcAytic appetratv s. F. McDonald, Johnson burg, Pa., 
U.S.A. Kng. Pat. 47Hh Feb. 20, 1900. 

Sete U.S. Pat. 8U,H04 of 1900 ; this J.. 1900, 380.—T.F.B. 


Copper ; Electmlytir detfrminaiion of -. F. Foerster. 

XXni.. page 1007. 

Lead ; Elfcirolytie sritarution of — from acetic acid 
solutions. It. ('. Snowden. XXIII., page 10(.>7. 


Fbbnoh Patents. 

Filaments for incandescence lamps. A. Just and F. Hana* 
man. Third and Fourth Additions, dated Feb. 14 and 19, 
1900. to Fr. Pat. 347,061, Nov. 4. 1904. II., page 976. 


ENOLisir Patents. 

vlrr«n)«/(iforfl ,• JCtectric -. H. N. Warren, O. 

Bnsschots, and .1. M. Wood, Liverpool. Eng. Pat. 
17.074. Sept. 1, Wm. 

This Invention relates to an improvement in the manu- j 
faclnro of accumulatorB, whudi consists m metnporating j 
in the mixture for covering the plates, or in the j 
eloctrolyde. one nr more compounds of selcniiim, sueh as ; 
the selenatcs or selenites of ammonium, iiotassium, or 
sodium, or selenious aeid, for the pnrpoao of preventing ! 
the “ sulpiuxling " of tlie plates or elemcntH.—11. N. | 

.■{dive material Cse of <i speCKil — - for manufacturing \ 

accumulators. .leaiitaud, l*aris. Eng. Pat. .72, j 

Jan. I. 1900. Under Inl. Conv., Jan. o. 190.5. I 

This invention relates txi the use of a novel form of lead, j 
ils oxides, or salts, miaJloyed or mixed with ordinary ■ 
lead or its eoimioumls, iv the manufacture of eleetrii’ I 
ueeunmlators. HTie lead is obtained hy the elei^trolysis 
of a mixture of a solution of an alkali j)lunii>atc with nn 
alkali plnmbite, the density of the solution bemg 16® B. 
With a current density of not Itsaa than 2 am]»nre« jkt 
sq. dm. of cathode Hurface, the novel form of lead is 
deposited on the cathode as dullish-grey crystals, having 
a smaller electro-ehenuenl e<jiii valent than that of other 
Kubstanecs now used. Thi.s form of lead is said to give 
on E,M.F. about 6 }>cr cent, higher than ordinary lead, 
and to have nearly double the cupucity of the ordinary 
metal.—' U. N. 

Insulating maJcrinl; Manufacture of [deciric<d\ -, and 

Ike CAjaiing Cf metal and other surfaces ikerewith. 

J. Connolly, Idanehester. Eng. Pat. 3345, leb. U), 
J906. 

' Btearine pitch is api>lied in u melted or dissolved 

' bmdition to the surfaoe to l>e coated, and is then heated 
temperature exceeding 209“ hut not above 300® U. 

■ Smrrangernent is described for passing wires or the like 
througU the stoutine pitch, the eouted material being then 
passed upwards Uitweon healed sur/n<‘es, which <onverge 
above towards the wire. The covered material is thus 
gradually raitad in temperature, and the nitch assumes 
laoquer-iike properties, becoming tough ana incapable of 
being mclteo or dissolved.—B. N. 

Furnaces; A7ec(r*cflf/-• B* Platscluok, Paris. Eng. 

Pat. 23.526, Nov. 15, 1906. 

tlKBU.S.Pftt. 826,962 of 1906; this J., 1006,0»6.~T. F. B. 

Ptfsvlnkailea ; ProcesB for dedtdylkoJly producing -. 

t Tcichner and P. AslMmasy, Nuremberg, Bavaria, 
g. Pat 2823* Feb. fi, 1906. , 

Sm Ft. Pat 351,618 of 1905; 1906/896.—T. F. B. 


Electndysis without porous diaphragm; Process and 
apparatus for —— . Cl. Rambaldini. Ft. Pat. 364,826, 
April 2, 190fi. Under Int. Uonv., April 3, 1905. 

In order to maintain a uniform rigime in the electrolyM, 
without dinphrngmB, of a solution giving one solnble 
product and one product which is gaseous or solid, it ts 
necessary to adojit biwcIhI measures for the rogenerat*on 
of the electrolyte. The present invention consists in 
adding, in the form of a solution, only a portion of fresh 
electrolyte. ef|uivalent to that decomposed in contact 
with the electrode at which a snhihle product results ; 
the other portion of the fresh cleetrolyle. equivalent to 
that decomiioafd at Iho eleetrode at which _the insoluble 
or gaseous product is formed, being added as anhydrons 
salt. The regeneration of the electrolyte can be camod 
out in an auxiliary vessel or vessels through which the 
electrolvto or its two fractions are caused to circulate. 
In the apparatus which is employed for carrying out the 
process, the electrodes are disposed horizontally in 
su|ior]x)Hed layers of the electrolyte, which are separated 
soielv by their difference in density. Tlie removal of one 
or liotli fractions of the elei trolytc is carried out by 
rausing a circulation of the two superposed layers. Any 
aseoiiB products formed at the electrodes are withdrawn 
V euvorlng the electrodes with liells, or by using a closed 
cell— R. S. H. 

JCleftroIyuis of Ixquids : A'pparaiutt for -, U Londei. 

Fr, Pat. 3B4.978, April 6, 190(1. Under Int. Conv., 
Sept. 2il, 1906. 

Thk two electrodes are separated hy a diaphragui of 
metal or other good elcctricol conductor, which consists 
of a number of ribs or channels of Y-s|><^P® “ disposed 
that the upjier lib forms a sealed joint with the rib 
immediately beneath it. ITie diaphragm ia insulated 
from the electrodes.—R. S. H. 

Electrolytic vat |/or fused sadts\ A. Lambert. iV. Pat 
305,423, April 19, 1900. 



Tiut vat is specially intended for the eleotrolyaes tif fiuad 
salts, and differs from the ordinary oarbon-iin«d ittiB 
veasete in the following paitioolan; Blosla. i, of weU- 
condoeting carbon form a part of the base of the srat these 
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bhxsks being in nod oontaot with the temineie erf the 
current and with the electrolyte, the object being to 
ensure good electrical oonduotivity. and oonsaquontly 
dindniehed loes of energy. The sides of the vat are lined 
with stamped carbon, /, and are provided with exterior 
{wotecting walla, «, to increase the thermal insulation. 

—R. 8. H. 

Superheating compound. H. L. Hartenstein. Fr. Pat. 

305,799, May 1, 1900. 

Sci U.8. Pat. 819,218 of 190S; this ,1., 1900, 54L—T.F.B. 

Melting furnace; Electric -. H. L. Hartorinteiii. 

Fr. Pat. 305.805, May 1, 1900. 

Sbk U.S. Pat 819,224 of 1000 ; this .T., U)00, 544— T.F.B. 

Furnace ; EleUric r('«»<»/ancr-. J. F. Bottoinley and 

A. Paget Fr. Pat 3<15.839, May 2, 1900. Onder 

Int Conv., May 5, 1906. 

Sk* Eng. Pat 9622 of 1905; thin J.. 1900, 222.-T.r.B. 

(B.)—ELEOTKO-METALLUKOY. 

Iron ; Electrolytic depoeUion of —— from aqueoue solutions 

of fsrrous chloride and sidplioic. A. Ryss and A. 

Bogomolny. Z. Elektrochejn. 1900, 12, 0il7—703. 

Thb authors have Nought the moat favourable conditions 
for obtaining thick depoaita of iron by electrolyaia. Pure 
soiutiona of ferrouN ammonium sulphate behave beat when 
the aolution contairiN 70 grma. of oryNtalhsed salt {>er litre 
of water; increaNu of temperature above that of the 
atmoephere is deletorioua, and the current density at 
tlw cathode should not oxt;ood 0*5 amp5ro per aq. dm. 
With ferrous chloride a Nolution containing 1 kilo, 
of the Nalt per litre of water, a temjxirature of 00’ to 
70° C., and*a maximum current density of 0*4 ampAro 
gives the most favourable results. The electrolyte 
is always somewhat dirty from the formation of ferric 
hydroxide, which is also harmful to the raetal deposition. 
Additions of a mixture of sodium bicarbonate and mag- 
uesium sulphate to the above electrolytes give improved 
results. Tlie authorN specify the following iis the most 
suitable conditions: A current density of 0-3 ampere 
per Nq. dm., an electrolyte containing 200 otiuh. of pure 
larrouN chloride or 200 grms. of crystallised ferrous ammo¬ 
nium sulphate per litre of wat<!r; in each case with an 
addition of 60 grnis. of magnesium sulphate and 5 grms, 
of BOilium bicarbonate.—Ft. S. H. 

Iron tdicides; Formation of - in the declric f urnace. 

B. L. Vanzetti. Claz. ehim. ital., 1900, 86 fl |, 498—513. 
I?r the interior of the silioious mass obtained from an 
eleotrio furnace in which coke, sand, and lime wore heated 
together at a temjierature of about 3000" C., the author 
found metallic buttons having the sp. gr. 6*76—0*29, 
a hardness of about 7 on Moha’ scale, and the composition, 
FeBi. The chemical characters of the substance point to 
its ^ing a chemical individual, as also does the absence of 
magnetic properties. The 3 jwr cent, of iron m the 
ftaU of ferric oxide in the coke, doubtless combines first 
irith carbon, the latter being subsequently displaced by 
^lioon formed by reduction of the silica present. 

SimOor experiments at a temjierature higher than 
3000° yielded masses varying in apjiearancc and sp. gr. 
(8*96—.6'64), and more readily acted on by reagents than 
the compound FeSi. (Jne ox the buttons thus obtaine<l 
hod a fp. gr. approximately equal to that of the compound, 
FeSif, but ite composition dtd not correspond with (his 
formula. 

If there be present, besides iron, another element which 
hoi' an athnlty for silicon, the latter combines ivith the 
two metak in TB'OjrortionB governed by the reacting masses 
and by t^ir affinities. In one ease, for instance, when a 
Utile oo{^r found its way into the furnace, the metallic 
globalM formed had the greyish^yellow, crystalline 
appoanmoe oharaoterisiic of oop^ suicide, the crystals 
jS^Ueh were fonnd, by mioro 800 |dc examination, to be 
idth other cryttaUine forms. These globules 
reacted in the cold with dilute nitric acid (l:i). with 


evolution of dense, red fumes and deposition of gMatino 
eilioa. The cop^ier was present in amount fp*eater 
that oorrespon^g with the formula, —T. H. P 

* 

PnUndium; Electrical rcMstancc. of —. F. Fischi 

Ann, dor Phvsik, 1900,20,603—520. Science AbetwiC’ 
1900, BA, 481. 

When hydrogen is occluded by a jmlladium wiho*^ 
electrical resiHtaucc of the latter rises abruptly at 
after as much hydrogen h«N lK*en absorbed as woula^ 
thirty times the volume of tlie wire at atmospheric prestUi 
the mcreoHo of re«iNiance liocomes proportional to t! 
amount of hydrogen occluded, until 960 volum<M have he* 
ai>Korbed, after which the rate of increase is retarded. . 
a slate of siituration, ])nlladium contains about 1000 vol 
of occluded hydrogen; an iruTeaso in the quantity 
hydrogen above thin limit pnxiucoB no further increase 
resistance. The maximum increase of resistance 
09 ]ier cent. The resistanee is proportional to the formuh 
a + 6H, where H is the number of volumes of hydro© 
abRorlx?d, n In 1 •9292, and h is 008 X 10-®. When a pail 
dium wire absorbs hydrogen, it expands to the extent 
2539xil)-fi cm. jxu cm. and i>or vol. absorbed, until tl 
saturation ijomt is rcmdied, after which the expansion 
relatively greater. When the occluded hydro^n 
expelled, the wire becomes sliortor than it was orlglnaU 
but the original resistnnee is recovered exactly.—A, 8. 

Enolisu Patents. 

Electrode position of mcJalH. I. E. Iiewis, Stoke Newingto 
and .1. A. Corey, Twickenham. Eng. Pat. 17,72 
Sept. 1, 1905. 

>Sicic I'.S. Pat. 780,978 of 1905; this J., 1906,604.—T. F. : 

Furnaces; Electric transformer -. 0. Frick, Stoc 

holm. Eng. Pat. 26,771, Bee. U, 1906. 

SKKFr. I'at. 355.460of 1906; thisJ., 1905,1179.—T. F. 

Furnaces ; Electric -. G. Gin, Paris, ihjg. Pi 

1019, Jan. 16, 1900. 

Insteau of an annular, circular, or square ohanm 
previously used os the crucible and secondary in inducto 



eleotrio furnaces, a folded channel (sec Fig.) is omptem 
This increases the ohmic resistance in greater propdi^ 
tliau the seU'induclion or the mutual induction.—B. 


French Patents. 

Electric furnace for the. transformation of cast iron is 
steel. G. H. Gin. Second Addition, dated Jan. ‘J 
1900 (under Int. Conv., Dec. 18, 1906), to Fr. Pi 
342,101, March 30, 1004. . 

In the channel type of furnace (Fr. Pat. 342,101; fixis » 
1904, 004 and 1^5), an eleotrio current is indiStod in t 
charge of metal instead of being led in and ouVby mea 
of terminals. The induction system adopted in t 
present addition comprises simple or n)ulti{w iron ooi 
msposed around a portion of the annular ohomtek in t 
hearth of the furnace; on that arm of the iron core 
is exterior to the furnace the prisuny ooUs ore wot^ 
A special dispo^tion is dssoribM in which the oonMi 
induced in three paraM ohonn^s, connected 4t th< 
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«xtr«initieR, flow in such (iireotionB that tlie central 
ohamiel 1» traversed by an electric current of double the 
intenaity of that in the two outer channels. In this case 
two iron cores with a common exteyior arm are proMded; 
ui>on the exterior arm the two primary coiU are wound 
BO that the ourrent in thorn flows in opposite directions. 

S. H. 


plants examined in hia previous teseaMh. the autlior 
concludes that there is no oonneotion between the nature 
of an oil and the presence of a lipolytic enzyme. TIm 
following results were obtained with Uie oils from Liitari^ 
retietdata (37*r) per cent, of oil) and oolandioe {CheiidoM^ 
majus) (46*6 per cent, of oil), the seeds of b^h of which 
were lipolytically active :— 




Otl. 



Fatty acids. 

on (tom 

8p. gr. 
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value. < 

Iodine 
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Free 
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1 Iodine 
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SoUdifleation 

point. 
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1 point. 
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1 148*a 
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• C. 

14—22 

12*8 
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50*4 

0*002 

127*6 

4—6 

7—18 
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Furnaces ;* EUeiric -. P. T. Snyder. Fr. Pat. 

3fl6.3«2, May 17, IflOO. 

Srb U.S. Pat. 826,359 of 190fl ; thm J., 1906, 817.—T. F. B. 

Electrolytic deposits ;• Metkoda adopted for ohl<nn.ing —— 
OH recessed moulds. E. Friedheim. Fr, Pat. 394,737, 
March 30. 1006. 

The small auxiliary anodoH which })enetrato into tho 
recesses are encloseil in an uiHulatmg covering provided 
with perforations, with tho object of preventing the 
formation of short circuits between_j^the anodes and the 
cathode.—It. S. H. 

MeUdlic deposits ;• Froccas for producing cUclrdytic -. 

L. Trunkhahn. Fr. Pal. 366,270, May 16, 1906, 

Sbk Eng. Pat. 11,498 of 1906 ; this J., 1906, H17. -T. F. B. 

.SWtam chloride", Process of eleclrolyaittg —. E. 

Castol. Fr. Pat. 364,847, April 2, 1900. 

The chlorine and hydrogen generated in the electrolysis 
of sodium chloride are led separately to the ( wo electrodes 
of a gas coll in which they Bcrve to generate an electric 
current. The current is applied to reduce the exjamditure 
of ©nwgy incurred in tno electrolysis of the so<liuin 
chloride. The hydrochloric acid formed in the gas coll is 
utilised for extracting roasted copper matte, and the 
cuprous chloride thus obtained, with addition of sodium 
chloride, is subsequently electrolysed for the winning 
of the copfier.—H. K. H. 

(Ibrman Patents. 

MetaUxe depositsProcess for the preparation of 

deetrcdytic -, especially on v'irc, hij the use of a 

tubular anode. A. Oriiubaum. (ler. Pat. 165,875, 
Juno 26, 1904. 

The wire to h© plated is Busjiendwl within the tubular 
anode in the loops of hook-Miaped supports conmtebid 
f to Um» negative poio of tho battery, wheretiy, it is clainuHl, 

' idufft oircuits are avoided, and the resistance of the wire 
^ iimlnished,—A. S. 

Jff tsuninium. artides^ Process for the elecirdytic coaling 

. of - fcith tin. Basso und Fischer, G.m.b.H. 

, Got. Pat. 169,310, Oct. 6, 1904. 

' The aluminium articles we first electrolytically coated 
with ntokel, and afterwards with tin.—A. S. 
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Fads r Mnnumic hydrdlutris of S. Fokin. C3iem. 

Rev. FetV a. Harsand,, 1906, t«, 130-138; 163— 
m i 192—194» 219—931; 238-340. (This 1904, 
m, 81A U63. 

FhoM on analysis of the oils of tl^e seeds of two of th 


All tho plants yot known to contain lipase are poi«mous ; 
yet not ail the M^eds of plants containing alkaloids are 
able to hydrolyse fats, notable ezoeptions being 
lidiotropum europc.um, Cynoglossurn officinalis, Digitalis 
purpurea, Puxus sempervirens, and Abrus preeaUmus. 
The hydrolysis ap|)arontly effecU^d by the two last Is to 
be attributed to the presence of bacteria and moald<fungi. 
All Btarch-containiug seeds are l>elievetl to produce diastase 
on ^enmnatiug. and analogy would suggest the ][>roduotioD 
of htiase in oil-(Containing steeds; but this was not borne 
out by the results of experimoiits with the seeds of Linaria 
hiparlita, or with linseed, l>oppy, or mustard seeds. As 
regards the effe<^t of germination of seeds which un* 
doubtediy }Troduce the enzyme, the author conflrms the 
conclusion of Hoyor (this 1904, 560) that it has no 
influence ufion the enzymic activity of castor seeds. On 
the other hand, certain small seeds have tiieir lipolytic 
iiower doubled or trebled by the process of germination. 
The stimulating effect was greatest with the smallest seeds 
(Linaria marrocarta), and became less with the inorease 
in size to L. purpurea, then to celandine seed, and finally 
to castor seed. 

Celandine seed (CheUdonium majus), —The characteristic 
property of tho seeds of tliis plant is that no addition 
of soluble acids is necessary, tho acids in the seeds them* 
selves Iming suflicient for the hydrolysis. Aoids of any 
considerable degreif of ounc'cntiation (e.g., ^ normof) 
destroy the enzyme, as is also the case with castor seeds; 
but variations of 25 to 100 per cent, (on the weight of 
the oil) of acids of a concentration of to normsu have 
only a slight iulluencc upon tiio yield of friw fatty acids, 
whereas in the case of oastor seeds the influence of this 
factor 18 very great. Tlie optimum for the proportion 
of water is also very difTcront from that required by cMtor 
seeds. With the latter tho maximum of hydrolysis to be 
reached with a proportion of 1 to 0*5 per cent, of see^ 
is 00 to 06 per cunt. Only in one ox]>erimont in which 
tho glycerol water was removed was a yield of 82*6 per 
cent, obtained. On the other hand, oelandino seeds, .used 
oven in the proportion of 0*5 to 0*3 {ler cent., gave as muofi 
as 90 per cent, of free fatty acids, without tms precaution 
being taken. Tho difference between tho lipase in celan^i^ 
Moeds (and in those of Linaria plants) and the lipase UQ) 
castor seeds is also shown by the following foots 

(1) Gonnstein, Hover, and Wartenborg (this J., 1903^ 
1541) hydrolysed nutter fat by meaiiM of oastor seeds 
to the extent of 67 per cent, of the theoretical amount} 
wdih celandine seeds 95*7 per cent, was easily obtained, 

(2) Cocoanut oil was hydrolysed to the extent of 91*6 par 
cent, by means of castor seeds, and the unatiacked portion 
isolated and treated with celandine seeds (20 per oeat.), 
which deoomposed it to the extent of 92*6 per oent. 
Separate exx>eriments showed that those seeds hydndyied 
laurin to the extent of 91 per cent., and oaptyim to the 
extent of 78*4 per cent. (S) The glyceride of aebo^ acid 
was hydrolysed (78*7 per cent.) by oelandiae seeds, but 
not acted on at idl by oastor seeds, (i) Olyool est^ Af 
ootton'seed off fatty acids were hydrolyM (to* 8 per oa&tj 
by oellmdi&e seeds, but not atiaofc^ by oastor sisi^ 
These results disprove the oonolusion of Ck^BSte^y 
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H<w«r, and Wartcnberg cU.) that lipaee «annot 
hWNiyBe the glyoeridea of lower fatty aeids. The com* 
j ^atw eee of the reaction depends upon the action of the 
UlMMtod fatty acids upon the enzyme and upon their 
edhihility in water. It is noteworthy that the eaters of 
pblVTalent alcohols (glycol, mannitol, &c.) with fatty 
aoids can be hydrolysed by the celandine enzyme, whereas 
the* monoralent aloohols usually act as a poison upon it, 
this effect increasing with their aolubiUty m water. The 
nature of the acid has a great influencie. and {glycerides of 
aromatic acids {v.g., l>enzoic* acid) are quite unacted 
upon by the enzyme. The seeds of the celandine contain 
from >H)0 to 600 times more lipase than is required to 
hydrolyse the whole of the oil they contain. (.)ne part 
CU the seed U able to hydrolyse more than 180 parts of oil, 
and one part of the seed (lour (completely fr«Ml from fat, 
but containing the husks) more than 300 parts of oil. 

Ca^r seeds.—It was found that the reaction took place 
much more rapidly in working with larp quantities. Thus 
20 kilos, of oil were hydrolysed in days, whilst 30 grins, 
required 27 days. In working with solid fats the process 
is promoted by the gradual addition of a certain amount 
of petroleum spirit or other naphtha distillate. Thus 
oz'tallow treated with 10 per cent, of castor seeds yielded 
after this addition 94*4 jier cent, of free fatty acids in a 
day; whilst lard with 8*3 per cent, of seeds gave (M)*5 jier 
cent, of fatty acids. Exisirinicnts on the use of difleicnt 
soluble acids showed that:—(!) A concentration above 
if checks the reaction or considerably weakens the 
enzyme. (2) Oxalic, capiylio. and oaproic acids lead 
to a very slight hydrolysis. On tho other hand, the 
two last promote the i*eaction if they are dissolved Isifore- 
hand in tihe oil (to the extent of 7 per cent.). (3) Amino- 
acids, asparagin, &c., do not promote hydrolysis. 
(4) Hydrocyanic, phosphoric, and nitric acids destroy 
the enzyme, but hydrofluoric acid is not poisonous. 
(6) In the case of such weak solutions as to AT. 
complete disso^Tiation of the acid must ho assumed, though 
Hoyer holds a contrary view. One part of castor seeds 
freed from husks can hydrolyse l'2ri i^rts of fat, and one 
part of the seed meal (freed from oil) 375 parts. If a 
suitable fat, e.g., olive oil, be used for tho hydrolysis, tho 
liberated fatty acids form a thick emulsion with water, 
and it is then hardly necessary to use mechanical moans 
to promote the action of the enzyme. Tho pioducts of 
the reaction noeil a thorough puritieation from impxirifcies. 
The fatty acids can bo freed from the seed-pulp without 
much <Umculty by niecbanioal means, but tho puritieation 
Of the giycorol is muoli more diflicult. A certain pro¬ 
portion of impurities from tho seeds can bo precipitated 
by means of lime or baryta water, or by basus load acetate 
or tannin solution, but no satisfaxxtory method has yot 
been derised for the separation of tho remainder. The 
oreffnary proeijntants for proteids and alkaloids give no 
pnci|:4t»t« with the crude glycerin. 

From aevenil experimental determinations, the author 
oondudes tliat the reaction with lipase is not reversible. 
One experiment on a large scale, in which 1 jior cent, of 
"castor eeetis was used with 20 kilos, of oil, showed that tho 
reaction was greatly acoelerat<4d by removing tho giycorol 
water and replacing it bv fresh aoidified water. The 
UhiMted fatty aoids nave also an influence on the process, 
w^h U promot-ed by their removal, ily repeated 
trolitmecit the yield from different oils and fata in the 
experiments was, on the average, as high as 
9 d pet bent. In certain cases there was a decrease in the 
proportion of free fatty aotds, but this was attributed to 
oOjAlnation of these amdi witli certain basic decomposition 
products of the proteidB of the scoda. Willielmy’s general 
wmtda for catalytic reactions— 

also bolds good for the action of lipase, proviiled that the 
amMDto « Ube substancet used in Ibo ex{)orimente are 
latce^anoaii^ to check the iniluenoe of extexnal ooaditims 
upon the xeaotaon. iSes also this J., 1903, 389, 878, 
IW*. U»70--Q.A.M. 

JMi Wys« 
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Wter The wittings or shavings of 


leather from tanneries and boot factories often cenbten 
considerable amounts of fat, introduced duriHfit the aUte^u* 
factinring {n’oeesseH, and capable of lieing recovefod by 
extraction with petroleum spirit, leaving aniti^Blimift 
residue suitable for working up Into manure. T&TO U 
considerable variation in the proportion of Ut in diffeistte 
kinds of leather. Thus solo leather is practically free from 
fat, whilst upiierdeathor contains from 8 to 28 per oen^, 
the amount in horsO'Skin being less than that in oaU'Skin 
Whiteningshavings contain up to 35 or 40 per cent, 
of fat, which is lighter in oulour, richer in stearins^ and 
has less unsaponinabto matter than the fat from upper* 
loatbor. Thus the following results were obt^ned with 
ilifforent samples: — 


1 
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Since the extraction of the fut from the fine whitening 
shavings by thcmaelves is very difficult, whilst the upper- 
leather yields an mforior fnt, it is customary to mix the 
cuttings. Honco difforent “ loatbor-oxtraotion fata,*’ an ^ 
the author terms these products, to diatingiiish theak\^ 
from d^gras, have similar properties, notwitbstandlng'''. 
their various origin. They are dark brown or black, have 
a characteristic ton-like odour, and are solid at the ordi* 
nary loniperature. 'I’hey invariably oontain a 
proportion of uuHaponitiable matter, and a oonsideralm 
amount of free fatty acids. Filtered samples gave 
following results:—Acid value, 8.5’7 and 73’7 ; saponift* 
cation value (nine samples), 106 to 177*4; glycerol, 4*61 
and 6*3 per cent. ; unsaponifiable matter (seven), 11*1 „to 
15*0; and iodine value (one). 62*3. These fate ytiM 
dark-coloured soaps, the value of which is further reduced 
by the large amount of unsaponifiablo matter. They 
form emulsions with water, and to separate the fat afain 
it is noccRsary to treat tho mixture for several hour* With 
sulphuric acid and common salt at 90'^ U, and then to 
allow it to stand for 12 hours. The water can oilo be 
removed, all hut about 3 or 4 per cent., by meant of 
centrifugal force. A sample, of a llgbt*yalinw oolcmr, 
contained 24 per cent, of water, 9*15 per Cent, of asjlt 
11 *40 per cent, of unsaponifiable matter, and 64*46 per 
cent, of saponifiable fat. The dark odour of leatn^* 
extraction fats is soareely improved by even long-continued 
bleaching, and hence tiioy are usually addw to other 
fats (preferably bone-fat containing 97 to 98 pw cent, of 
fat), in the proportion of 10 to 16 per cent. Tm addition 
is easily detected by tho odour, but is not alwaye clearly 
indicated by analysis, though the proportion of unsapom* 
fiablo matter is raised. 

JhHiUaiion of tht jaiiy arid# of leathcr-extractioii fat 
gives light yellow products suiteble for the atea^ oi^ 
soap industries. They contain more stearin than the 
ori^al fats, whilst the amount of unsaiKmiflaUe matttr 
reiiminH unaltered. A commeroial sample had a aapeatiS* 
cation value of 144 and soUdifioati<Hi point of 84^ C., and 
conteined 2H per oent. of unsaponifiable nu^<^r. Ao 
second sample contained 13'6 per oent. of unteim&flfia’lw' 
matter. ‘ Jjiti 

Fata from wool refuae. —The waste fragments from the 
spinning and weaving of wool contain a luge amOUAt' ^ ; 
of the fat used in luWicating the wool. The amontit 
ran^ from 12 to 27 per oent. in the author's 
“ Wool-extraction fats ” vary widely in com] 

They arc black, fluid or eetni-solid^ contain a li 
portion of unsaponifiable matter, and have a ohari 
odour. The author obtained saponification i 
109 to 168, and from 14 to 46 per cent, of unsa^ 
matter. A typical sample gave the following ' 

Aeid viduo, 78; saponiflo&tton value, 110; lodkte iNihie, 

49; unaaponi^ble matter (minanU off), 49 Mh i 
neuMisa^on value of fatty iieidft, t9S; end Mhw 
of f«tty aoids, 88. The fat whs tterefe4l; j'^ di|{d '-fjl. 
coh^ of 40 per oent af fros My o^s 
oent bt nentru lot, and 43 per cent oi minem ou. ora 
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ptoduota o«0, at best, only be used lor oiling wool again, 
or in the manuiaoturo of inferior ertiolea , 

“ WaU-fal preae-eake -These preaa-cahes oontain 
from 10 to 22 ner cent, of wool-fat, and 2 to 3 per cent, 
of nitrogen, j^e extracted fat can bo ulilisTO in the 
tame way as ordinary wool-fat.— IX A. M. 

Sesam^ oil; CUour ramlima of -. P. Soltsien. Chem. 

Bev. Fett- ii. Harr,- lad., 1900. IS, 133. 
Additiokai, evidence in support of the conclusion that 
the furfural and tin reactions arc not due to one and the 
same substance in sesame oil is furnished by the author s 
experiments. Although the two subslances can tui 
separated from the oil by trcatmeut with 90 per cent 
alcohol, yet a thorough extraction with hydrochlorio acid 
(sp. gr. 1-125) removes the substance that reacts with 
furfural, whilst the residual oil still gives an intense tin 
reaction. The latter reaction is also quite rodejicndent 
of Bishop’s reaction, so that even whon, a sesame oil no 
longer gives the furfural or Bishop's reaction, there is still 
a possiWity of identifying it by means of the tin reaction. 
CAis J., 1903, 1017.)—C. A. M. 

Beef fat; Deteeiicm o/ - inlard. P. Soltsien. XVIIId., 

page 1000. 


tained by Violette and others that a copal is no* rendered 
soluble by heating until it has undergone a l^oss of 26 yet 
cent, of its weight, the author has shown that by i»»>^ 
in such a manner as to retain part of the volatile 
the loss need not exceed 10 per cent. The method fw 
estimating the oil in a varnish (Coffigmer) m opm townotts 
obieotioDii. A layer of the varnish ™ 

a glass plate, the film is extracted wiA.*royl alcohol, rad 
the insoluble residue is assumed to bclmoxyn, the numbem 
obtained being made to agree with the known weight 
of oil by assuming a consfiint absorption of 0 per cen^ 
of oxvgiin. The author's oxiioriment* show that im^d 
oil ni'ay absorb from 5 to 18 per cent, of oxygen wMst 
drying, so that no constant can 1« assumed ; also that, 
oontrarv to the statement of Coffignier, the Modnet 
obtained a» above does not exhibit the projwrties of 
linoxyn.—JVi. J. S. 

EnoUSH rATWNT. 

Turpenline ; Treating - to render U 

C4. H. llarriBon, sStourbridgo. Eng. Pat. 21,0t)4, Uot. 

1905. 

Thk treatment consista in mixiriE turpentine with about 
*20 i>er cent, of carbon tetrachlorido. -A. S. 


TvrkeV'ffd oils ; Amdysiffof -. W. Herbig. XXIII., 

page 1009. 

Soap in India. Btl. of Traflo •!., Oct. 4, ISKKi. 

In the Review of the Foreign 'Prade of India in 190(^00, 
the steady growth in the imiiorts of wiap is noted. I here 
are indications that there iw an increasing apwrwiation of 
the merits of soap among tlic natives of India, and it is 
said that the trade is one with great iiossibilitics, 

Ekulisu Patxnt. 

niUtl sTiialancea ; Process for the preparation of eoaily 
andduraUaemtdaifiahle -. R, Wallbaum, (harlottcii- 

burg, Germany. l5ng. Pat. 4110, Feb. 19, 1990. 
S»»Ger.Pat. 167,847 of 1904; this,!., IlMlO, 707.—T. F. B. 

Xm.—PIGMENTS, PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER, & 6 . 

{Contimied from page 941.) 

(A.)—PIGMENTS, PAINTS. 

CoiU-iar iueatuff lakes ; Fosfness to light of different -. 

E. Valenta. V., page 980. 

I, ; Enoush Patkn'v. 

LUhopone: Obtaining - from complex ores and other 

asManeea. L. Brunet, Brioude, France. Eng. Pat. 
«9fl, Feb. 20, 1906. 

S>h Ft. Pat. 300,618 of 1906; this J., 1906,480.—T. F. B. 

V 

French Patents. 

Laita Je^bed from monoato dyestuffs; JV ew series of ——’ 
and process for their manufacture. Act.-Gcs. f. Anilm- 
* ,|abr. Ft. Pat. 361,047, July 26, 1905. 

Sax Eng. Pat. 16,170 of 1905 ; this J., ItlOO. 326.-T. F. B. 

Dyestuff suttoWe for preparing lakes ; Process for making 

- - -Meister, Lucius, und Bruning. Fr. Pat. 

sowjo. May 11. 1906. IV.. page 979. 

< I' (&)—RESINS, VARNISHES. 

ruMushes .• Theory of -. A. Tixier. Moult. Solent., 

wTm, 726-^30. {See also this J., 1904, 670.) 

It <i» Imvoi^blo to auign (as CoiKraiier doe*) a fixed 
nalMaa polat to a gum-resbi; the melting point is greatly 
cStMMM By tbs mode of beatina and evun by the shaye 
Dm* soBtMalng ysHet; axA atthoagh it ha* been main- 


Fbrnch Patent. 

Turpentine mbslituie.; Preimraiion of a 

First Addition, dated April 12,1900, to Fr. Pat, 364,426, 
Jlay 20, 1906 (this J.. 1906, 1118). 

The turpentine suhstitut* prepared according to the 
process descrilaid in the main patent, by mixiiifi turpentme 
with rectified i«-troleuin, is mixed with suflicient carbon 
tetrachloride to bring the specific gravity of the product 
up to ()*8f9). it i« stated that the carbon tetrachloride 
dCHtroyB the charaoteriBtio odour and klmuh tint of 
the jHitroloiim.—A. 8. 

(C.)—INDIA-EUBBEK. Ac. 

India-rubber ; Influence of the, resin-content on <ic com- 

hined sidphur in -. R. Ditmar and A. Warner. 

Guinmi-Zcit., 1906, 20, 1280-1282. (See this J.. 1900, 
769.) 

In connection with the experiments of R. Ditmar on the 
vulcanisation of rubber with approximately constant 
proportions of sulphur and rising proportions of resin, 
the authors have determined the free and combined 
sulphur in the siiecimens in qucBtion. The fi^ sulphur 
IS found to increase from 1-6 jict cent, to ^ per cent, 
as the resin increases from 6 to 23 iier cent. This inorease, 
together with the fact that the rosin extracted by 
acetone was decidedly less than that originally added, 
is taken to prove that india-rubber resin is itself 
capable of vulcanisation with formation of jiroducts 
insoluble in acetone.—W. A. C. 

French Patents. 

Antimony compounds for use as pigment^ 

for tU pr^ration of - E. 

Addition, dated April 19. 1906, to Ft, Pat. 363,666. 
April 20, 1905 (this J., 1905, 1023). 

By adding suitable proportions of sulphur-ogntaWng 

substances to the charge of antimony ore, 

the amount of alkaline-earth oompotmdt ^ded to the 

product, the process described in the romn 

modified so as to obtain antimony pigments mixed with 

free sulphur and lime or baryta, for use m the vulcani- 

Ration of rubbor.—A. S. 

Benzene arid other 'volatile products ebolnedjn certai n 
i industrial operations [Waterproofing fdb fttb^l. 

1 Prooftes and apparatus for the rttftieryot -A. Jt. 

Tmoent Fr. Pat, 361,603, July >.1806- 
'Em patent relates ospeoiaHy <V. *. 
ter fwcovering the vapouOT of be«i*6o«. 
evolved in & diyihg of **1*^ 
solution. The drying tabla is eaolosed Ih a closed VeU, 
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into whioh hot lir i«om » •uperboatwr u loroed. The 
hot ah: takee ap the vapours ot tfae volatile solvent, and 
oarriee them along through a heat interohanger to 
one or more condensers, wherO' the benzene, Ac., is 
deposited. The cold air is led back to the beat inter- 
changer, where it serves to cool a further quantity of hot 
sic l^en with benzene vamur; it then passes through 
one or more superheateca, rack to the olosed liell. The 
oiroulation of the air is effected by means of a pump or 
fan.—A. S. 


at a modseate temperature in .a kiln, Ao. | gr by’tafhtag 
the mass with a suitable proportion of iqahiwfaia « 
roasted gypsum, in lumps. The product any edge be 
incorporated with other fertUishag materials behMgSngd 

' f . 

Manure from peat; Proesu and apparatvt for obtaining 

-. C. H. J. van Haeftan. Fr. Pat. 366,107, May 11, 

1906. Under Int. Conv., May 12, 190S. 

Skk Eng. Pat. 10,023 of 1905; this J., 1906, 827,—T.F.B. 


XIVe-TAHNINO, LEATHER, GLUE, SIZE. 

{Continued from page 942.) 

Tan liquors ; New and aecurate method for the deter¬ 
mination of free arid in - -. A. W. Heppcnsledt. 

XXm., page 1009. 

Pate from refuse trutterial- A. Uoli. XII., page 995. 
ENOtlSH Patsuts. 

Hides and leather; Apparatus for treating -W. H. 

Smith, Buffalo, U..S.A. Eng. Pat. 18,500, Sept. 13, 
1905. Under lilt. Conv., Sept. 13, 1904. 

SB* U. 8 . Pat. 795,942 of 1906 ; tliis J., 1905. 935.—T.F.B. 

Extracts eontaihing tannin; Decolonsation of -. 

J. Y. Johnson, lAindon. From Bndische Aniliii und 
Soda Fabrik, Ludwigshafen on Rhine, Oermany. Eng. 
Pat. 1850. Jan. 24, 1906. 

Sbb Fr. Pat. 362,780 of 1906 ; this J., 1906, 770.—T.F.B. 
Fbbnoh Patent. 

Vegetable hodks ; Process for the ectraetion of substances 

[Dyestuffs, tanning matters, dc.J from --. J. Clarion. 

Fr. Pat. 361,666, Aug. 1, 1905. IV., page 979. 


XV.-HANURES. &e. 

{Continued from page 942.) 

F,noli»k Patents. 

Cyanogen compounds and by-produets ; Production of —— 
from humus. W. F. Cooper. Eng. Pat. 2047, Jan. 26. 
1906. Vn., page 984. 


Phosphoric and sUick acid ; Process for rendering mM 
combinations of easily [citraie-] soluble. P. A. 

Newton. London. From Ur. Wolters Phosphat Ues. 
m b H., SohoonebBok on the Elbe, Germany. Eng. 
Pat. 9183, April 18. 1906. 

Raw phosphates are melted with artificial alkali silicates 
and lime in a regenerative Siemens’ furnace, and the 
molten product is run directly into cold water. Under 
such conditions, nearly all the phosphoric acid present is 
stated to be citrate-soluble. The alkali silicates used 
may be obtained by heating together raw phosphates 
with sand, lime, and alkali sulphates with addition of 
It is preferred to use the materials 
the following proportions :—Trioalcium 
cent.; silica, 30 per cent. ; lime, 14 per 
16 per cent. (Heforenoe is made to 
of 1M7. Soe also Fr. Pat. 336,609 of 
04, 201.)—E. 8 . 


reducing agents, 
approximately in 
ptuMplwte, 40 per 
eent.; and soda, 
Eng. Pat. 21,176 
1903 i this J., 19 


Fbbnoh Patbnts. 

1906. 

To obviate the difBoultiee and inoonvoniofices etto^ing 
the use o{ tha« by-products and residue# in tto damp 
stata. tha. inventor proposes to diy, crash, and screen 
t'k.m TBs may be e#eoted by forming the damp nij»s 
tntQ'bgiqaettge, whioh are tefl in the air to dry, Or dried 
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{Contimied from page 945.) 

Beetroots ; Progress in methods of extraction of fniet 

from -. H. Claassen. Sixth Internet. Conn. 

A|ipl. Chein., Rome, 1906; Z. Vor. dent. ZuokortBd., 
liklO, 806—809. 

To ensure a higher degree of purity of diSuuon juice, 
either the dissolved non-sugar in the cell juice must, be 
rendered insoluble and thus retained in the beet tlloea, 
or solution of solid non-sugar must be avoided. In 
order to render non-sugar insoluble (i.e., to coagulate 
albuminoid matter), the beetroot slices are either heated ,5 
in steam or hot air to about 76“ C. before extraction, 
tiiey are brought to the same temperature immediately "fr 
on contact with the juice. The author points out, how- 
ever, that juice does not begin to diffuse through the cell 
walls ot the beetroot until a temperature of 66 ° <). b*« 
been attained, and that in the ordinary diffusion prooesi 
not more than 6 — 1(1 minutes is requii^ on the averaM 
to raise the temperature from 65° to 76° C, During this 
period only a small quantity ot sugar, and very little 
albumin, pass into solution. Mon'ovor, it has notAMP 
proved that the process of first heating the dices to 78*’C. 
gives dry fodder slices containing a greater proportion 
of the total albumin content of tlio beetroot than that 
contained in the slices obtained by the ordinary diffusion 
process. Hence the author considers it preferable to 
work in such a manner that the amount of solid non-sttgar 
dissolved is reduced to a ininimiini. Of the sidid,.>more 
or loss soluble non-sugar, e.g., pectin substanoes, ormnio 
calcium and potassium salts, the apiotmt diazolved in¬ 
creases with the temiierature and dilution of the extraototg 
liquor end with the duration of the extraction. Hence 
the purest juice is obtained by Steffen’s original stMplng 
process (heating the ground beetroot with undiluted 
juice), but this method presents the disadvantage tbiat 
the sugar is not thoroughly extracted from the root. 
Instead of the Iwctroot juice, the author recommends the 
use of the diffusion waste waters. (For details of thie 
process see this J., 1906, 3'27.)—L, E. 


Maltodeclrin-y, an intermediate product of the hydroluM 
of starch by diastase. C. Rheinfels, X’VIL, page 998. 

Bachs- Le Doete process for sugar analysis i PrM*r 
remarks on the -. A. Le Doote. XXUl., page lOiU. 


Sugar industry of Belgium, 
1906. 


Chamb. of Comol^M Oot,, 

,::4 

Thbbk are in Belgium about 12.6 factories and a iaie^';'4 
number of refineries. The sugar industry is one of tlum 
for which the country itself can produce almost all the 
requisite caw inatccials. Only the factories on the frooHeM 
import bwtroots from Holland and France. Thta ftepot- 
tation amounted to 817,173 tons in 1906, aotn|Mraa'’wfth.. 
126,672 tons in 1904. Belgium consumes nearly SO pet 
cent, of the sugar produced. Tha exports amotintsd in 
1906 to 94,226 tons of raw beet-sugar, compared 
130,031 tims in 1904, and 43,714 tone of refined 1 
1906, aWinst 64,982 tone exported during thA'pi 
year. The production of the teat sugar otop;' 
is oou^eted to be 26 per oeni. better tiMn. i . 
year 1804. This increaeed ,ptod«<«ioii.l*(Z(^ 
exteniHoa ot Ifae area nodte- odt(»atioB,«M«p* 44 l 
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from an. inoreaaed yieM por hectaro. The peroentAge of 
ittgar in ^errooU wan oqtml to that obteincd in the 
peeriim* year. However* last aeatton ended with ioseea 
oil p«H of moflt of th )9 foctorien. and the Hugar nmherB 
propose to ootiiMne to lolror the purchaae price of beet* 
root! during next aeason. 

®Noia»H Patbnt. 

Dtxirint ; ApjxiraiuA for moifttfning -. W. H. 

Uhlaad, Oea. Leipzig-CJohliB, (Jormon.v. Eng. 

Pat. P|fi35, July 23, 1000. Uudor hit. C'onv., .Inly 21. 
1906. 

Bbx Ft. Pat. 363.023 of 1900 : thin J., 1 Wm, 869.--T. F. h, 
French Patents. 

FeiiUtMT; Dry - frorn hy-pntduets or residue/i from 

Mifar vx>rA;«. E. Lallemant. Fr. Pat. 306,44H, April 20, 
1906. XV., page 997. 

Sktfch which atveUt* up in waier and ffrlatinin'M ; Method 

of preparing -. J. Kanto^owi^•^. Fr. Pat. 305 ,h34, 

Bf«y i 1906. 

The fltarcb in stined into a concentrated snlution of tin 
alkali salt (for eirample, sodiuni sulphate), with which it 
does not gelatiniac, and is then tn^ated with a aulutiou of 
oauatic alkali and of the same alkali salt us already 
'li'^tnentioned. At the end of ton minutes the saline solution 
it expelled by tbc aid of a press. nn<l the starch is dried 
fu nd pulverised, 'fhe alkali may be previously neutralised 
bv an aoidt or converted into nn alkali salt by the addition 
o} asaltof ammonium, iimgnesiiini, or calcium. A typical 
formula for the treatment is: starch, KKH) parts; cuiistie 
•oda (35*’ B.), 40; concentrated solution of sodium 
sulphate, lOt) partji. ~-C;. S. 

XVIL—BREWING, WINES, SPIRITS, &e. 

{Continued from page 947.) 

Barley*; Determination of proporiian of hush* in. exhi¬ 
bition -. A. Cluss and J. Schmidt. Wo<di. f. Hrau., 

im, 8& 480—481. 

In oontteotion with the valuation of the coarHoness and ! 
dnenesH of the husks by expert judges at an exhibition of i 
bariey* the authors have determined the proportion of 
husks by two chemical methods, viz. : the Huljmunc acid 
method,. AS used in Vioniia. and Luff’s method. The 
tents showed that LufTs method gave result s corresponding 
in all respects with the opinions of the judges, but that 
the results of ^e sulphuric acid meihna differed to an 
extraordinary extent from the other valuations. The 
results of the Luff method were also in complete harmony 
with the determinations of “ crude lihro,” starch, and 
extract in the liarlcy. ITio sulphuric acid process is 
therefore quite vahioiess, but. on the other hand, Irnff's 
prooen to scarcely suitable for the valuation of large 
numbers of saniploa in a short time as in the case of 
exhibitions. Ilie differences, also, between the results 
xffoffded by barleys of distinctly different degrees of 
fineikesa, are not sufficiently pronounced to form a basis 
|or,& oCMiMirement scale of valuation.—J. ¥. B. 

MaUodejttrin-Y, an intermediate product of the hydrotyetn 
. of *tarth hy diaataec, C. Hbeinfels. Woeb. i. Brau., 
1906, a8> 610—fill. 

MaLVOPBXTRtN-y, wfM first obtained by Ortiters from 
the produott of hydrolysis of starch by oxalic acid (this 
J., B7fi). Its iMmtion in the series of starch degra* 
dation pfoducis lies intermediate between maltose and the 
fnidtod«itrin«/3 of Ling and Baker (this J., 1897, 154), 
whibh to identical with the aohrothdextrin 111. of Prior 
(thli J., 1690, 915). The author has now shown that thii 
mallodextoin -7 is also a product of disstatio hydrolysis, 
and bs hbi isolated it from the mixture of conversion 
fd^liots oblainod by the aoticn of diastase on starch 
panto ah. a tonpomtUFe of 7<f (X, sacohariffcatios being 
*to ptooeed untd a red iod^ retotion was no 
toftfto ohtoBwC After an dtobnrabi^ tosies of lniot4«i> 


WSMS, 8PIRITR. kc. 

ations with mixtures of aloobol and water, a ma1tod«stria*7 
fraction of about 12 grma was obtained from 1 kilo, m 
■ taroh. ’I’his maltodextrin-y had the constants [«}!>«> 
167*7*, K^OO'l per cent, of maltose. In other fractions 
not quite free from sugar, the quantity maltose was 
rougiily estimated by the osaxone test, and the constants 
for the maltodextrin portion, corrected for maltose, 
worked out at —167®, RsaffS—(bl per cent, of 

maltose. If msiead of referring the constants to the total 
dry substance of the svrupH. the calculations be based on 
tho “ dextrose equivalents,* the above values for malto* 
dextriii-y become fajp—lTO®—173®. R»61—64 per cent., 
which are jirobably nearer the truth. Ibe author’s 
maltodextrin*y was fermented by Frohberg yeast to the 
extent of 50 per cent., whereas the similar maltodextrin 
prepared by Griitors, by hydrolysis with oxalic acid, was 
only fermentable to the extent of 24 per cent.—.J, P. B. 

Alcoholic fermerUation; The chemical meehanUm of —, 
III. E. Buchner and J. Mcisonhoimer. Ber., 1906, 
39. 3201—3218. 

The authors communicate further particulars on the 
fermentation of sugar effected by the expressed cell juice 
of bottom fermentation yeast. The question of the pro¬ 
duction of glycerol and succinic acid as by-products 
of cell-free fermentation was carefully studied by means 
of oonti'ul dctcrinmatioD'!i of the quantities of these bodies 
already present in the juiee. the analytical methods 
being checkwl by the addition of known quantities. 
From the ri'Hults the authors conclude that succinic acid is 
not forine<l in the course of the fermentation of sugar by 
yeast oelLjuue, but that glycerol is produced in large 
quantities. In different experiments quantities of glycerol 
corresponding to 5*4—16*5 per cent, of the quantity of 
alcohol were found. The authors incline to the view that 
tho glycerol is formed in some indirecl manner from the 
sugar, especially since tho quantity of suga^disappearing 
is always great/cr than the sum of the carbon dioxide and 
alcohol. This question of the credit and debit account 
of tho sugar has been studied by the authors on similar 
lines to those previouelv, followed by Harden and Young 
(this J., 1904. 460), with coILjuico from ton fermentation 
yeast. These authors showed that a ootiskierahle proiior- 
non of the sugar which apparently disappears when det-er- 
mincd according to its cu]»ric-redu<*ing power is really 
converted into a non-reducing polysaccharide, which can 
bo redetcrniined as reducing sugar aft/or hydrolysis by 
acid. This polysaccharide is apparently not glycogen, 
but is a product of the action of some reverting ensyme 
in the yeast juice. The results of the authors with juice 
from bottom fermentation yeast confirm those of Harden 
and Young. In making up the sugar accounts, the 
quantity of sugar originally present in the juice and the 
miantity remaming after fermentation were included. 
To these were added, on the one side, the quantity of 
sugar added to the juice, and, on the other side, the 
quantity of sugar corresponding to the alcohol and the 
carbon dioxide. The Josses found when the rosiduaj 
sugars were detcrinineil by tho direct reduction of Pa^’# 
solution amounted to 24—42 per (iont. of tho total. Bui 
when the residual sugars wore determined by Pavy’a 
solution, after hydrolysis by acid, the losses only 
amount^ to 2—11 per cent, of the total sugar. Hence 
the authors conclude that the presence of a reverting 
en»vme in tho juice is established, the proportim of 
polysaccharide thereby produced being eetimatod at 
6—19 per oent. Apart from this reversion, a portion of 
the sugar losses must be put down to the produoticai ol 
glyoerol. An examination of the alcohol produced by 
the fermentation of sugar by yeast cell-juice jdelded only 
minute traces (about 0*01 per cent.) of fusel oil.—J. F. B. 

(Besr) Final attenuation; Determination of the — 
within 24 hour*, F. Behfinfeld. Wouh. 1 Brau., 1906, 
28 . 469 — 491 . 

Th« ordinary methods of determining the final attenuation 
of worte tate several days, the quioxest method Mtimrto 
praotto^ namely, by using 2 pet emit, of yea«l;iwqdbto| 
48 houn. This latter period enn, howevex, ^ Mttoea 
to ixue^filfby taking 10 per oent. of ytost^nfjgttod aetotm^ 
ating power, Hiat has him preiiwd. inutoi 'htodlikt 
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400 «.o. M4 ohMged with 200 e.o. of wort md 10 per c«Bt. 
of and Ate pltoed in a wat«r*bAth at a temperature 
of 91'^. C. need not be exaoiiy maintained* but 
29 °'-t 30® C. wiU give reauHe below the tnith* The pro¬ 
portion of yeast f?iven is found to be the most suitabl®! 
since it furnishes the same results in 24 hours as are 
obtained with 0*5 and 2 per cent, of yeast in a corre¬ 
spondingly lon^ time. On the other hand* 20 per cent, 
of yoMt gives mglier results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.—C. S. • 

AeHte acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 1906* 849, 140—184. 

“ AcBTom-dausu ” preparations were made from 
acetifying Imoteria obtained by skimming the films off 
various culture media infec’ted with boor-vinegar bacteria. 
The nature of the medium and the conditions of cultiva¬ 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in l>eer dregs were almost 
devoid of fermentative power* those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultivation of the bacteria at tom{>eratureH of Kr—22" 
had a favourable influence on the activity of Iho " dauer 
preparations as compared with cultivation at 28' (\ 
The manner of treating the living bacteria was also 
important; when the masses of biiclcria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” jiroparations were 
not nearly so active as when the masses wore drained on 
porous pates before treatment with acetone. On the 
other hand, the sterility of these latter preparations was not 
perfect* owing to the resistance of the senu-dry, Icathfjry 
masses to tne penetration of the acetone. Several 
experiments showed* however, that the error introduci^i 
by the presence of traces of living cells in the “ dauer ” 
preparations waS quite negligible when toluene was added. 

In carrying out the fermentations, the "dauer” 
preparations were rubbed to a paste with 2—4 per cent, 
alcohol, with the addition of chalk and 4 per cent, of 
toluene. The mixtures wore Ihoo exposed in flasks to a 
current of sterilised air for three days at a temperature 
of 28° 0. In all cases the quantity of acetic acid pro¬ 
duced was oorreoted by the results of similar experiments 
carried out with preparations in which the enzymes hail 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded was 
4 per cent, of the quantity of " dauor ” preparahon 
(afUir the treatment with acetone, and before mixing 
with the alcohol* chalk and toluene) taken; in most 
coses the yield was much smaller, ciz., 0*5—2 
per cent. The "dauer” preparations, like tho living 
oocterla* were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxynaie are secreted by tne baclerta, viz., oxygenase, 
peroxydose, and catalase. As in the case of the lactic 
Docii^a, juices prepared by trituration and pressure were 
devoid of fermentative properties.—J. F. B. 

Laetie act'd fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906. 849. 125—139. 


water tor dknvA 10 ndnutes, «tid; mixing the dims with 
a solution ol 10 grms. of oane igi^ in 40 <M& 

The mixtures were incubated at 43° Cl for six dt^m 
presence of 2 c.o. of to|ue&e; yi^ i 24 ptM. 
factate. AUempts to prepare atf active ^pwss-jnM” 
in the same way as yeast " pross-juioe,” foiled, OTOf 
either to the insolubility of the enzyme or to iHt ibOnrt 
to break up the cells to a suffleient extiftit. The residue 
after trituration and pressure, when treated Writh ooetode, 
gave A "dauer” preparation of unimpaired aorivity. 

Both oanc sugar and malti^ were fermented W the 
lactic ooid enzyme, and evidence was obtaiBed#K the 
preliminary hydrolysis of these bioses by in verting enzymes 
also secreted in the cells. The product in all oosee con¬ 
sisted of inactive lactic acid* altnough the same bacteria 
in the living slate produced f-lactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood -. E. Schmidt. XXIII.; page 1009* 

Spiritmyus (-ssences ta the Cape of Good Hope; Mifking 

of -. of Trade J., Oct. 4, 1906. [T.R.] 

Thk present Customs Union Tariff provides that when 
medicunal and toilet preparations and essences, syru^i 
and tinctures contain more than 3 per oenlr of proof Wirit, 
they shall be entered under item 36 B of the Tariff 
ns spirits, and pny a duty of 2tiH. i)er imperial gallon. 

It would greatly facilitate the wort of the Customs 
Department* ond assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to always 
induiate on their invoices those preparations that contain 
Hoirit, and give the total quantity in gnllons and fractions 
thereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 36 B of the Tariff. 

Enouish Patents. 

Wine must, heer. beetroot jmee, and the like; Treatment 
of 1 .^. Monti, Turin, Italy. Eng. Pat 18,138, 

Sept. 7, 1905. 

Skk Fr. Pat. 357.770 of 1905 ; this J., 1906, U3.—T. F. B. 

Ftisd oil and components of fund oil; Process for maHftf 

-. F. Ehrlich, Berlin. Eng. Pat. tMl40* j^roh it^ 

1906. Under Int. Conv.* March 31, 1905. 

Thk proeesH consisiH in subjecting hydrolysed or pepteft- 
ised albuminous siibstances, or deuompositimi proauetf 
of albumin rich in leucine, to the action of yeast in'l^ 
presence of carlKibydrates, such as molasses, potxttleis, 
ke. I/'ucino yields isoamyl alcohol, and isoleucjne givez 
d-amyl alcohol, llie prwlucts of the fermentatim at* 
diMtilied. and the fusel oil separated from the 
(Hec this J.. 1906, 683.)-W. P. S. 

French Patents. 

Diastaiic maJi extrads ; Mclkttd of rendering - duraUt 

by eonverting them into a solid state, Deutsche Diamaljr 
Ges. m. b. H. Fr. Pat. 366.971, May 7,1906. 

1'hr concentrated liquid extract of diastase is mixed te b 
paste with tho flour of malted grain, and moulded* tb4 
product having a higher diastatic power than the <irigiiMl 
extract.—0. S. 


Tlw aultorshave further extended their studios on the 
eniyine accreted by the lootio ooid bacillus, B. Delbrucki 
(set this 1903, 374). The bacilli were oultivated in a 
mixture of unhopped ^er wort and rye-malt wort contain¬ 
ing about 20 per cent, of sugu. The wort was sown with 
pure'oultuxes of B. Ddhritcici, and was fermented at a 
temperature of 40^—50° 0. for 8—10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, eoid drained on clay plates. The 
preporatimis were treated with acetone and then with ether, 
Airily dried in vacuo. In ^is way, " aoeton- 
daueS' prspoiationB of dry» dead booteria cells were 
UbtOiaed, which were perkouy sterile, but vhloh retained 
the jstutianes in the active state. The lermentorions were 
sImM by gtlndifig 40 arms, of dauerpreparation 
4f lo^ 2*0 grins, of chalk, and 241 e*o. Of 


Brewing; Method of and plant for —. H. Broker* 
Fr. Pat. 365,497, April 23* 1906. 

Continuous mashing and the production of wort are 
effected in three principal vessels, two of which are endllT 
alike, and serve, t»ch in turn, alternately for mashing tgai 
boiling the wort, whilst the third serves to filter the irovt 
between these two operations, so that the only Imak Bk 
the oontinuity of the work is while any pf ^e veascdis is 
being cleaned out.—0. 8. 

mtr Itor i«r]. JC. H. I/a*. Pr. m. 

April 24, 1904. r, , , i 

Tx* nlate to an upri{^t flltor..pnM mwHMii 
by a oanne ,op{)orle4 by touimion, on i, !4MtM,ioa^a 
can b« inelmos at atiy an^e to permit aoeew to lit 
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-TOODSi SANITATION, WATEB PURmOAMON. & DIHINFKCTftNTS. (Ooti »!.»«■■ 


The inl«t and outlet orifieas form part of the o»«n(!- 
ttfc niovided with Hanges to whieli the supply and delivery 
pi^^n be aeeurateV attaehed. The cage or preBs la 
iafniod of aectiona to facilitate the aBsemblmg and taking 
apart of the filter, and the cover plate is arranged so that 
it oan adjust itself to any irregularities of the faltering 
mass, and js provided with means, such as n ]^™P ” 
ram, by which it can be raised or lowered.—W. M. i. 

IFood eeSuloae nnd similar prodnets ; Processes Jur con- 

verHng _ into fermentable Mugnr for the manufaci-urp of 

$pime or aleakol, or for other purpotten. A. CittBsen. 

1^. Pat. 866,695. Jan. 31, IIHJO. 

SwiGer. Pat. 101,04-4 of 1004; this J., lOOC, 1078.—T. F. B. 

Fusel oils and their components; Method of producing 

_. A. Sultan and 1. Stem. Fr. Pat. 300,019, 

March 23, 1900. Under Int. Conv. March 31, 1905. 
HviiROfaVSED or peptonised albumin, or amino-aeids, 
ere treated with feriiients {distillery yeast) in presence of 
carbohydrates (preferably in the form of distillery wort) 
The fusel oil produeetl in the fermentation is sormrati^ 
from the ethyl alcohol in Ihe usual way. If desired, 
suitable salts may be added to the liquid to be feriiiented. 
(See Eng. Pat. 6040 of 1900; preceding these.)—!... h. 

XVra.—FOODS; SANITATIOH; WATER 
PURIFICATION, & DISINFECTANTS. 

{Continued from page 950.) 

(.4.)—FOODS. 

Bed lot; Delection oj —— in lard. P. Soltsicn. Chem. 

Rev. Fett- u. Harz-ind., 190(1, 13, 240—*41. i 

Notwithstandino the fact that Kreis and Hufiicr (this | 
J., 1904, 766) showed that the rcsix-ctivc c rystals hacl 
a "different composition, the miseroaeo|iic detootioii of 
beef fat in lard has been found uneertam by various 
observers. To the well-known objections to the method ! 
the author iwlds the further one that flat tabular ervatals , 
may also be obtained from beef fat. If 1 grm. of the fat 
be dissolved in 10 c.e. of ether, and the solution left at 
below 16° C., aiul the deposit of crystals mixed with 
parafflii oil, slightly iiressed under the covot glass, and 
examined under the microscoiie. apparently only the 
usual tufts of needles will be present. The author asserts, 
however, that a second form of crystals, m platelets 
resembling those from lard “ stearin,” can be detected 
in places whore the paraffin oil has not touched the glass, 
or nas evaporated. These by-crystals can also be seen 
under the same conditions in ,ti« crystals dejioaited from 
a solution of lard in petroleum H,iirit. (See also Dunlop, 
this .1., 1908, 468.)-4l A. M. 

Standards ol purity hr load products in U.S.A. Bd. of 
Trade J., Sept. 27, 1908. jT.K.J 
A CIRCITLAA has recently been issued by the U.S. Depart¬ 
ment of Agriculture, establishing the standards of purity 
required for certain food prorlucts. The sUndards 
esUUished by this circular suiiersodc, and are supple¬ 
mental to those proclaimed in Deocnibcr, 1904, and 
HSch, 1900. 

ENausu Patents. 

Foods ; Process lo' preserving liquid - —-. Soeiitti “ 
Lait,” Paris. Eng. Pat. 7930, April 2, 1900. Under 
Int. Conv., April 3, 1998. 

Thix liquid to be presereodis heated and agitated in an 
•tmosAero of oxygen tnWlfc. pressure, the hosting being 
continued for 30 minutwto.irt. a temperature of from 70 
to 96° C.-W. P. 8. 

Food for infants or e<m*alesceiU adults, and process of 
maMsiomring-Bte stdne. E. de Pass, London. From 
8ooi*«“Le IJalt," Paris. Eng. Pat 10,480, May 4, 

8h ft. Psk 3«t,f»8 of 1«08! faiowing those. -T. F. B. 


Drying or condensing 

lammermann. aioekenthal. Sent^land. li^_ftt. 
10,608, May 6, 1906. Under Int Conv,, May 9, 1900. 

fisi Fr. Pat 365.970 of 1906; following these.—T. F. B. 
French Patrhts. 

Margarine; Manufacture of ^ A- P«B«"“- 

Ft. Pat. 361,614, July 7, 1906. 

In the process doseribed, the operation of mixing the fat 
and water, in the presence of an emulsifying ag^t, is 
Stopimd precisely at the momeiit when an “ 

the fat in the aqueous liquid is obtained. The paste 
obtained is of finer texture than that exhibited by an 
emulsion in whicli the oqueous liquid is emulsified m the 
fatty matters. It is stated that tlio marganne thus 
preparwl, has a teste more nearly approaching that ot 
butter than one jiropared by the reveree method ol 
eiuulsifleation.—W. P. S. 

Midted mill for use as infants' food ; PrMess of 
_, R. Terrieii. Fr. Pat. 301,595, Oct. 20, 1006. 

Sevinty grins, of nee- or wheat flour are add^ to a 
mixture consisting of onc-third of a litre of milk and 
two-thirds of a litre of water. The mixtiire is heated 
to a temperature of 100° C. for 16 minutes, then cooled to 
00° (! and treated with an infusion of malt; the lattOT « 
prepared by licating 20 grins, of cruslu^ malt with a 
little water to a tenijsiratiirc of 00 C. for 16 minutes. 
After adding 50 grms. of sugar, the whole mixture w once 
more boiled. When cold, it is ready for use.—W. P. b. 

Matted mill for use as infants’ food ; Process for maltng 

_ .Socictii " 1 a' Dait.” First Addition, dated 

Aprii 9, 1900, to Fr. Pat. 301,595, Oct. 20, 1005. (See 
preceding Patent.) * 

The proportion of milk to water cmploywl in the process 
descrilied in the principal sjiecification may be yaned 
according to the use to which the food is put (mfants, 
adults, invalids, Ac.). The prepared article may also be 
preserved under pressure in an atmospliere of o*yg|*n. 
sieriliaed, or evaporated to a syrup, or completely dried 
to form a powder.—W. P. S. 

Condensing apparatus [MUl, <f-c.]: PrcKess for removing 
the pdlicle of condensed maternd detached from tM 
evkrior surface of the hollow rotary drying drums by 

the lerapers in -. 0. A. Kararaermann. 

306,970, May 7, 1900. Under Int. Conv.. May 9. 1906. 
A HOI.I-BR is placed parallel and close to the drum just 
below the point at which the pellicle is detached by the 
scraper. The roller is rotated by gearing in the opposite 
direction to that in which the drying drum revolves, and 
draws off the iiolliole in a continuous manner, depositing 
it in a receptacle placed below. If preferr^, two parallel 
rollers may be used, one being placed slightly h^ow the 
other, and they mav have an endless band of cloth pass^ 
round them to assist in gripping nnd removinj^toe giluote. 

Cerents .Of • Trccdmcnt of - to form a flour for bread- 

imking. F. Br^nlKNik.'Fr. Pat. 366,827, May 2, 1906. 
Cereals, such as wheat, rye, barley, oats, rioe, and maize, 
or peas, beans, Ac., are heated with water, and then gnmnd 
to a paste, which is dried on rollers heated to a tomperatuTB 
of from 100° to 200° C. The flaky product scraped off 
the rollers is ground to form a flour.—W. r. a. 

(B.)-SANITATION; WATER PURIFICATION. 
French Patent, 

Water; Continuous process for (he rtmomd of 

acid from - H. SeUert. Fr. Pst. 

April 20, 1906. 

The water is led from an upper reseryoir into tbe bottom 
of a tank, which is divided fcto a number of eomparteiente 
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400 «.o. M4 ohMged with 200 e.o. of wort md 10 per c«Bt. 
of and Ate pltoed in a wat«r*bAth at a temperature 
of 91'^. C. need not be exaoiiy maintained* but 
29 °'-t 30® C. wiU give reauHe below the tnith* The pro¬ 
portion of yeast f?iven is found to be the most suitabl®! 
since it furnishes the same results in 24 hours as are 
obtained with 0*5 and 2 per cent, of yeast in a corre¬ 
spondingly lon^ time. On the other hand* 20 per cent, 
of yoMt gives mglier results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.—C. S. • 

AeHte acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 1906* 849, 140—184. 

“ AcBTom-dausu ” preparations were made from 
acetifying Imoteria obtained by skimming the films off 
various culture media infec’ted with boor-vinegar bacteria. 
The nature of the medium and the conditions of cultiva¬ 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in l>eer dregs were almost 
devoid of fermentative power* those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultivation of the bacteria at tom{>eratureH of Kr—22" 
had a favourable influence on the activity of Iho " dauer 
preparations as compared with cultivation at 28' (\ 
The manner of treating the living bacteria was also 
important; when the masses of biiclcria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” jiroparations were 
not nearly so active as when the masses wore drained on 
porous pates before treatment with acetone. On the 
other hand, the sterility of these latter preparations was not 
perfect* owing to the resistance of the senu-dry, Icathfjry 
masses to tne penetration of the acetone. Several 
experiments showed* however, that the error introduci^i 
by the presence of traces of living cells in the “ dauer ” 
preparations waS quite negligible when toluene was added. 

In carrying out the fermentations, the "dauer” 
preparations were rubbed to a paste with 2—4 per cent, 
alcohol, with the addition of chalk and 4 per cent, of 
toluene. The mixtures wore Ihoo exposed in flasks to a 
current of sterilised air for three days at a temperature 
of 28° 0. In all cases the quantity of acetic acid pro¬ 
duced was oorreoted by the results of similar experiments 
carried out with preparations in which the enzymes hail 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded was 
4 per cent, of the quantity of " dauor ” preparahon 
(afUir the treatment with acetone, and before mixing 
with the alcohol* chalk and toluene) taken; in most 
coses the yield was much smaller, ciz., 0*5—2 
per cent. The "dauer” preparations, like tho living 
oocterla* were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxynaie are secreted by tne baclerta, viz., oxygenase, 
peroxydose, and catalase. As in the case of the lactic 
Docii^a, juices prepared by trituration and pressure were 
devoid of fermentative properties.—J. F. B. 

Laetie act'd fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906. 849. 125—139. 


water tor dknvA 10 ndnutes, «tid; mixing the dims with 
a solution ol 10 grms. of oane igi^ in 40 <M& 

The mixtures were incubated at 43° Cl for six dt^m 
presence of 2 c.o. of to|ue&e; yi^ i 24 ptM. 
factate. AUempts to prepare atf active ^pwss-jnM” 
in the same way as yeast " pross-juioe,” foiled, OTOf 
either to the insolubility of the enzyme or to iHt ibOnrt 
to break up the cells to a suffleient extiftit. The residue 
after trituration and pressure, when treated Writh ooetode, 
gave A "dauer” preparation of unimpaired aorivity. 

Both oanc sugar and malti^ were fermented W the 
lactic ooid enzyme, and evidence was obtaiBed#K the 
preliminary hydrolysis of these bioses by in verting enzymes 
also secreted in the cells. The product in all oosee con¬ 
sisted of inactive lactic acid* altnough the same bacteria 
in the living slate produced f-lactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood -. E. Schmidt. XXIII.; page 1009* 

Spiritmyus (-ssences ta the Cape of Good Hope; Mifking 

of -. of Trade J., Oct. 4, 1906. [T.R.] 

Thk present Customs Union Tariff provides that when 
medicunal and toilet preparations and essences, syru^i 
and tinctures contain more than 3 per oenlr of proof Wirit, 
they shall be entered under item 36 B of the Tariff 
ns spirits, and pny a duty of 2tiH. i)er imperial gallon. 

It would greatly facilitate the wort of the Customs 
Department* ond assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to always 
induiate on their invoices those preparations that contain 
Hoirit, and give the total quantity in gnllons and fractions 
thereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 36 B of the Tariff. 

Enouish Patents. 

Wine must, heer. beetroot jmee, and the like; Treatment 
of 1 .^. Monti, Turin, Italy. Eng. Pat 18,138, 

Sept. 7, 1905. 

Skk Fr. Pat. 357.770 of 1905 ; this J., 1906, U3.—T. F. B. 

Ftisd oil and components of fund oil; Process for maHftf 

-. F. Ehrlich, Berlin. Eng. Pat. tMl40* j^roh it^ 

1906. Under Int. Conv.* March 31, 1905. 

Thk proeesH consisiH in subjecting hydrolysed or pepteft- 
ised albuminous siibstances, or deuompositimi proauetf 
of albumin rich in leucine, to the action of yeast in'l^ 
presence of carlKibydrates, such as molasses, potxttleis, 
ke. I/'ucino yields isoamyl alcohol, and isoleucjne givez 
d-amyl alcohol, llie prwlucts of the fermentatim at* 
diMtilied. and the fusel oil separated from the 
(Hec this J.. 1906, 683.)-W. P. S. 

French Patents. 

Diastaiic maJi extrads ; Mclkttd of rendering - duraUt 

by eonverting them into a solid state, Deutsche Diamaljr 
Ges. m. b. H. Fr. Pat. 366.971, May 7,1906. 

1'hr concentrated liquid extract of diastase is mixed te b 
paste with tho flour of malted grain, and moulded* tb4 
product having a higher diastatic power than the <irigiiMl 
extract.—0. S. 


Tlw aultorshave further extended their studios on the 
eniyine accreted by the lootio ooid bacillus, B. Delbrucki 
(set this 1903, 374). The bacilli were oultivated in a 
mixture of unhopped ^er wort and rye-malt wort contain¬ 
ing about 20 per cent, of sugu. The wort was sown with 
pure'oultuxes of B. Ddhritcici, and was fermented at a 
temperature of 40^—50° 0. for 8—10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, eoid drained on clay plates. The 
preporatimis were treated with acetone and then with ether, 
Airily dried in vacuo. In ^is way, " aoeton- 
daueS' prspoiationB of dry» dead booteria cells were 
UbtOiaed, which were perkouy sterile, but vhloh retained 
the jstutianes in the active state. The lermentorions were 
sImM by gtlndifig 40 arms, of dauerpreparation 
4f lo^ 2*0 grins, of chalk, and 241 e*o. Of 


Brewing; Method of and plant for —. H. Broker* 
Fr. Pat. 365,497, April 23* 1906. 

Continuous mashing and the production of wort are 
effected in three principal vessels, two of which are endllT 
alike, and serve, t»ch in turn, alternately for mashing tgai 
boiling the wort, whilst the third serves to filter the irovt 
between these two operations, so that the only Imak Bk 
the oontinuity of the work is while any pf ^e veascdis is 
being cleaned out.—0. 8. 

mtr Itor i«r]. JC. H. I/a*. Pr. m. 

April 24, 1904. r, , , i 

Tx* nlate to an upri{^t flltor..pnM mwHMii 
by a oanne ,op{)orle4 by touimion, on i, !4MtM,ioa^a 
can b« inelmos at atiy an^e to permit aoeew to lit 



1004 


(X. XX.-FINE CHEMICAUS. AtKAiiOlDS.^ E88ENT1AI. 6IM*» EXTRACTS. I08«i.»l,'«ol7‘ 


employed for tho »«me purpose. Thus, 30 kilos, of 
methenyl-a>ialu)deiHKHeailiH> kud TO kilos, of nitro- 
cellulose ere troAted with alcohol in the usual maimer of 
eelluloid manufacturn; the former component may bo 
replaced by an equal weight of methyletlienyltrichlor- 
amidine. (Compare Eng. Fat. 8077 of 1900 ; this J., 
1900, 608.)--T.F. B. 

XXs—FINE CHEMICALS, ALKALOIDS, 
BUENTIAL OILS, AND EXTRACTS. 

(OoTtiintwd from 'page 952.) 

ifartt\ne.; InvattigiUion on —. /. Alkylnarceim.^ and 
9lk^ktmonam^ne4. H. Tambach and C. Jaeger. 
Annaian, 1900, 849, IK5- -200. 

Titanium: HeiKtions of — . H. GrosHinann. Clioin.* 
Zeit, lOOfl, 80, 907. 

Thb author has studied the behaviour of titaninm chloride 
with organic acids and their salts. Potassium oyauide 
nves a black ituolublo preripitate, which becorncH gradually 
Tighter In colour on standing, but more rafiiJly when 
heated, being eventually eonvortwl into titanic aind. 
a reaction which precludcH tho existonce of titanium 
double cyanides, K 3 Ti{CN)<j. Potassium fcrrocyanide 
develops a reddish-brown precipitate, which after shaking 
for a nliort time assumes a permanent orango-yetlow colour. 
Potassium forrioyanide gives a dark brown precipitate, 
becoming light green on standing. Sodium acetate 
fihanges the violet colour of titanium chloride t<i dark 
green, which appears brown by rellocted light. On 
heating the solution, a basic acetate separates which 
oxidises slowly on exposure. Acetic, and formic acids are 
without action; sodium formate giviu« a dark green Nolution, 
depotuUng a basic salt on heating, which rapidly oxidiseH 
to form titanic acid. Oxalic acid gives a reddish-brown 
solntiou, from which alcohol Hcparates a ])reci])itate. 
Qallio acid gives a similar solution and a brownish-red 
precipitate on boiling. Xanihate, salicylate, and 
succinate of sodium form yellow, yellowiali-brown, and 
green {vecipitates respectively. Tartaric acid is without 
action, but in the presence of alkali hydroxide a dark 
blue solution is obtaineii. Hodiiim tartrate gives a 
yellowish * green precipitate soluble in an exi'oss of tho 
reagent Qtric acid behaves similarly to tartaric acid. 

. IX It. 

Afyvtne'; Distinctive rcacUons of -. P. l/'inuire. 

XXIH.. fiage KK)9. 

formic acid: Determination of - by nuans of jxt- 

manganate. J. Klein. XXIII., page 1010. 

Camphor' production of Javan. For. Olf. Ann. Series, 
No. 3713. [T.H.] 

Foamohan camphor, though plentiful, gmws to u great 
extent in places which are still practically inaccoHMihlc 
owing to the savage tribes who ocimpy the distnotH. In 
Japan, on the other hand, whi^rc there is no such artificial 
impeflirnent, tlxe supply is being gradually exhausted 
Camphor is now oblaini>d from the leaves of the tree an 
well as the bark ; the former yield aliout 1^ |>er cent. 

'.^o amount of crude camphor produced In 1905 was : 

•lb. 

Formosa . 4,800,000 

Ja^ . l.mfK)? 

Total . 0.02«,«07 

Of this, 837*383 lb. were refined in Kobo and Osaka, and 
4(90,000 lb. sold to native dru^ists for use in Japan. 

The refined drug was nearly all exported. 

“ EhOUSH PATEKT&. 

DMki/iharbiiuric acids ; MantJaciun of . H. E- 
NewtiTO, Xg>ndon. From Faroonfabr. vorm. F. ^yer 
iiDdQQ.v l^lmtfeld, Germany. Eng. Pat. 23,718, Not.17, 

J®®* A .O. 

Sag. Pat 14*101 of 1905 (this J., 1905, 1188) 


the production of diolkylbarbtturio aoUs by trsskting 
dlalkyimalonyldturothanos^ with sodluis elh^ate and 
alcohol is described; It is now found that 0da con¬ 
densing agent may be replaced by other condensing 
agents, suon as ammonia, alkalis, sulpnuiie acid, or organic 
bases, in aqueous or alcoholic solution. The condensation 
of dialkylmalonyl chlorides with urethanes to dialkyl* 
malonyldiurothanes does not take jidaoe quantitatively, 
but other products are formed, all of which can, however, 
be converted into dialkylbarhituric acids by treatment 
with any of the abovo-i^ntioned condensing agents. It 
is not necessary to isolate the first condensation products, 
since these can. in the crude condition, be easily omidensed 
to tho pyrimidine ring as described.—T. F. B. 

Salicylic arid demiaiivc [CinnamylacUieulic acid] ; Jlfonfa- 

future of a new -. H. H. Wellcomo, London, 

H. A. D, Jowett and K. L. Pyman, Dartford. Bng. Pat. 
7125. March 24, 1906. 

CiNNAMYLSAUCYUc arf?id iiifty be prepared by heating, 
to 100® C., oquiinoloculer proportions of cinnamyl ohlorido 
and salicylic acid for about three hours; after recryatab 
lisation, the acid has a m. pt. of 155® C. The methyl, 
ethyl, and other esters of cinnamylaalicylic acid are obtained 
in a similar mariner from cinnaiuyl chloride and a salicyHc 
ester. The salts of the acid with organic and inorganic 
bases, especially those with (jiiinine and sodium hydr¬ 
oxide, are also claimed. All tho foregoing compounds 
find application in medicine.—T. F. B. 

Camphor from isobornwl: Manufacture of -. G. B. 

Kllis. Umdon. From Chem. Fabr. von Heyden, A. G., 
liadoboul, Saxony. Eng. Pat. 10,407, May 8, 1906. 

Skk Fr. Pat. 365,974 of 1900; following those.—T.F.B. 
Fujcnch Patents. 

Ax-C'yclogeranic acid ; Process of making —-—. Farb« 
-werkc vorm. Meister, Lucius, und Briining. Fr. Pat. 
361.637, July 19, 1905. 

Sue U.S. Pat. 805,924 of ltH>5 ; tliin J., 1906, 39.—T. F. B. 


Oampfuir from isoborneol; Preparation of -. C. F. 

Bochrmgor imd Soehne. Second Addition, dated 
April 24, UMMl (under Int. Conv., June 1, 1905), to 
Fr. Pal. 352.888, March 31, 1905. 

In a previous patent (hoc this J.. 1905, 249) the oxidation 
of isoborneol by means of chlorine was dosoribed. It 
is now found that camphor technicallv free from ohiorine 
can be obtninod by a similar process from bomeol. 

—F. Shbn. 

Jmborwol enters ; Jtirect prore.Ms for preparing —— from 
hydrochloride, or kydrohromide of pinenc. Chem. Fabr. 
v'on Heydon Akt.-GoK. Fr. Pat. 366,814. May 1, 1906. 
Under Int. <'^mv., Kept. 4, 1905. 

See Fug. Pat. 10,999 of 1906 ; this J.. 1906, 714.—T. F. B. 


CaiHvtior from isoborneol; Preparation of -. Oheoi. 

Fabr. von Heyden Akt.-Ges. Ft. Pat. 365,974, May 7, 
1906. 

IsoiiriRNBoL can be oxidised to camphor in a satisfactory 
manner by nitric acid containing a small amount of nitrous 
acid. Tho nitric acid can be treated previously with a 
little sodium nitrite or some easily oxidisablo substance. 
(Sec thi« J., 1905, ll&S.)—P. Shds. 

Ouaiacol, creosote, or their homologucs or deriv(Uit»»; 
Process for prepemng new esters from ——. Ftfbon-' ' 
fabr. vorm. F. Bayer und Co. Fr. Pat 865,688, AptfiJ6. 
1906. Undw Int. Conv., May 6, 1906. 

Sbs U.a Pats. $23,339 and 834.901 of 1906 j this J>* 
1906, 653 and 827,-*T. F. B. 
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400 «.o. M4 ohMged with 200 e.o. of wort md 10 per c«Bt. 
of and Ate pltoed in a wat«r*bAth at a temperature 
of 91'^. C. need not be exaoiiy maintained* but 
29 °'-t 30® C. wiU give reauHe below the tnith* The pro¬ 
portion of yeast f?iven is found to be the most suitabl®! 
since it furnishes the same results in 24 hours as are 
obtained with 0*5 and 2 per cent, of yeast in a corre¬ 
spondingly lon^ time. On the other hand* 20 per cent, 
of yoMt gives mglier results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.—C. S. • 

AeHte acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 1906* 849, 140—184. 

“ AcBTom-dausu ” preparations were made from 
acetifying Imoteria obtained by skimming the films off 
various culture media infec’ted with boor-vinegar bacteria. 
The nature of the medium and the conditions of cultiva¬ 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in l>eer dregs were almost 
devoid of fermentative power* those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultivation of the bacteria at tom{>eratureH of Kr—22" 
had a favourable influence on the activity of Iho " dauer 
preparations as compared with cultivation at 28' (\ 
The manner of treating the living bacteria was also 
important; when the masses of biiclcria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” jiroparations were 
not nearly so active as when the masses wore drained on 
porous pates before treatment with acetone. On the 
other hand, the sterility of these latter preparations was not 
perfect* owing to the resistance of the senu-dry, Icathfjry 
masses to tne penetration of the acetone. Several 
experiments showed* however, that the error introduci^i 
by the presence of traces of living cells in the “ dauer ” 
preparations waS quite negligible when toluene was added. 

In carrying out the fermentations, the "dauer” 
preparations were rubbed to a paste with 2—4 per cent, 
alcohol, with the addition of chalk and 4 per cent, of 
toluene. The mixtures wore Ihoo exposed in flasks to a 
current of sterilised air for three days at a temperature 
of 28° 0. In all cases the quantity of acetic acid pro¬ 
duced was oorreoted by the results of similar experiments 
carried out with preparations in which the enzymes hail 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded was 
4 per cent, of the quantity of " dauor ” preparahon 
(afUir the treatment with acetone, and before mixing 
with the alcohol* chalk and toluene) taken; in most 
coses the yield was much smaller, ciz., 0*5—2 
per cent. The "dauer” preparations, like tho living 
oocterla* were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxynaie are secreted by tne baclerta, viz., oxygenase, 
peroxydose, and catalase. As in the case of the lactic 
Docii^a, juices prepared by trituration and pressure were 
devoid of fermentative properties.—J. F. B. 

Laetie act'd fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906. 849. 125—139. 


water tor dknvA 10 ndnutes, «tid; mixing the dims with 
a solution ol 10 grms. of oane igi^ in 40 <M& 

The mixtures were incubated at 43° Cl for six dt^m 
presence of 2 c.o. of to|ue&e; yi^ i 24 ptM. 
factate. AUempts to prepare atf active ^pwss-jnM” 
in the same way as yeast " pross-juioe,” foiled, OTOf 
either to the insolubility of the enzyme or to iHt ibOnrt 
to break up the cells to a suffleient extiftit. The residue 
after trituration and pressure, when treated Writh ooetode, 
gave A "dauer” preparation of unimpaired aorivity. 

Both oanc sugar and malti^ were fermented W the 
lactic ooid enzyme, and evidence was obtaiBed#K the 
preliminary hydrolysis of these bioses by in verting enzymes 
also secreted in the cells. The product in all oosee con¬ 
sisted of inactive lactic acid* altnough the same bacteria 
in the living slate produced f-lactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood -. E. Schmidt. XXIII.; page 1009* 

Spiritmyus (-ssences ta the Cape of Good Hope; Mifking 

of -. of Trade J., Oct. 4, 1906. [T.R.] 

Thk present Customs Union Tariff provides that when 
medicunal and toilet preparations and essences, syru^i 
and tinctures contain more than 3 per oenlr of proof Wirit, 
they shall be entered under item 36 B of the Tariff 
ns spirits, and pny a duty of 2tiH. i)er imperial gallon. 

It would greatly facilitate the wort of the Customs 
Department* ond assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to always 
induiate on their invoices those preparations that contain 
Hoirit, and give the total quantity in gnllons and fractions 
thereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 36 B of the Tariff. 

Enouish Patents. 

Wine must, heer. beetroot jmee, and the like; Treatment 
of 1 .^. Monti, Turin, Italy. Eng. Pat 18,138, 

Sept. 7, 1905. 

Skk Fr. Pat. 357.770 of 1905 ; this J., 1906, U3.—T. F. B. 

Ftisd oil and components of fund oil; Process for maHftf 

-. F. Ehrlich, Berlin. Eng. Pat. tMl40* j^roh it^ 

1906. Under Int. Conv.* March 31, 1905. 

Thk proeesH consisiH in subjecting hydrolysed or pepteft- 
ised albuminous siibstances, or deuompositimi proauetf 
of albumin rich in leucine, to the action of yeast in'l^ 
presence of carlKibydrates, such as molasses, potxttleis, 
ke. I/'ucino yields isoamyl alcohol, and isoleucjne givez 
d-amyl alcohol, llie prwlucts of the fermentatim at* 
diMtilied. and the fusel oil separated from the 
(Hec this J.. 1906, 683.)-W. P. S. 

French Patents. 

Diastaiic maJi extrads ; Mclkttd of rendering - duraUt 

by eonverting them into a solid state, Deutsche Diamaljr 
Ges. m. b. H. Fr. Pat. 366.971, May 7,1906. 

1'hr concentrated liquid extract of diastase is mixed te b 
paste with tho flour of malted grain, and moulded* tb4 
product having a higher diastatic power than the <irigiiMl 
extract.—0. S. 


Tlw aultorshave further extended their studios on the 
eniyine accreted by the lootio ooid bacillus, B. Delbrucki 
(set this 1903, 374). The bacilli were oultivated in a 
mixture of unhopped ^er wort and rye-malt wort contain¬ 
ing about 20 per cent, of sugu. The wort was sown with 
pure'oultuxes of B. Ddhritcici, and was fermented at a 
temperature of 40^—50° 0. for 8—10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, eoid drained on clay plates. The 
preporatimis were treated with acetone and then with ether, 
Airily dried in vacuo. In ^is way, " aoeton- 
daueS' prspoiationB of dry» dead booteria cells were 
UbtOiaed, which were perkouy sterile, but vhloh retained 
the jstutianes in the active state. The lermentorions were 
sImM by gtlndifig 40 arms, of dauerpreparation 
4f lo^ 2*0 grins, of chalk, and 241 e*o. Of 


Brewing; Method of and plant for —. H. Broker* 
Fr. Pat. 365,497, April 23* 1906. 

Continuous mashing and the production of wort are 
effected in three principal vessels, two of which are endllT 
alike, and serve, t»ch in turn, alternately for mashing tgai 
boiling the wort, whilst the third serves to filter the irovt 
between these two operations, so that the only Imak Bk 
the oontinuity of the work is while any pf ^e veascdis is 
being cleaned out.—0. 8. 

mtr Itor i«r]. JC. H. I/a*. Pr. m. 

April 24, 1904. r, , , i 

Tx* nlate to an upri{^t flltor..pnM mwHMii 
by a oanne ,op{)orle4 by touimion, on i, !4MtM,ioa^a 
can b« inelmos at atiy an^e to permit aoeew to lit 



\(m Cl. xm—EXPLOSIVES, JlATCHm jtc. , I0ct.#x,iw«. 


than ia the caac with any other explosive, being only 1 per 
cent, at a denrity of *0*45. With Norwegian balliatite, 
on the other hand, although the volume of methane at the 
commencement i« only 0*04 per cent., at a density of 0-4fi, 
it is 11 per cent. As might be exjxMded from the large 
quantity of methane found in the case of Norwegian 
ballistite, the volume of hydrogen falls from over 2U per 
cent, to about 9 per cent. In the case of Italian ballistite 
the hydrogen rises from about 8 per cent, to about 19 per j 
cent. In both explosives tl»e nitrogen is praclicallj' i 


constant at about 12 and 16 pet cent, respectively, but 
there is a very great diiference as regards the water. In 
Norwegian fc^Uistito the water is praotically oonstant at 
14 per cent, whilst in Italian baliistite, oommenemg at 
density 0*05 with a volume of 29 per cent., it falls at 
density 0-45 to about 24 per cent. No other explosive 
approaches Italian ballistito in respect to the largo volume 
of aqueous vapour formed, especially at low deninties. 
In tho case of five of the explosives, there ia, with increasing 
density, a very considerable decrease in the volume of the 
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Cu XXlII.—AKALYTICAL CHEMISTRY. 


IM^maneot and total gasea; but with Italian luillistitn^ 
throughout the range of the experinienta there i« hardly 
any change. In regard to the relation between the 
deuniiy of charge and the presHuro developed by the 
explomon, hoido abnormal preaeureH have been obtained 
with aome exploHivett at high denHitiee. but those 
preHMures are far above those with which artilleristK are 
concernwl. Fig. 2 gives those pressure curves. In order 
to detennino whether these slight inereinents of jjrossuro 
in th« Norwegian ballistites, and the much more abnonnal 
inorements in Explosives IT, and VI. at densities of 0T» 
are real, or duo to partial detonation, or to wave action 
on the crushor-gange during explosion, the author has 
caJoulated for the whole of the explosives the value of the 
products (volume of gas multiplied liy units of heat, water 
gaseous), because, supposing there to be no di-tonalion 
or violent motion of the gases, the iiressnre on the walls 
of the explosive cylinder should be dependent, m a v(^ss<*l 
inijKjrvious to heat, solely on the ijuantity of gfts and on 
the amount of heat gimernted by tlie explosion. 'I'he 
results are sliown on Fig. X These curves practically 
confirm the jiressure-curvcs of explosives 1.. II., V., and 
VI., an<l they eijually show that the abnormal pressures 
of I(. and at liensitios of 0-r» are not. confirmed. 

Temptrahtre of cxfilosion. —This was calculated by two 
different methods. Knowing the units of heat (water 
gaseous), generated by the explosion, and the Hjiecihc 
heat of the gases, the temperature of explosion is given 
by the equat um: 

grm. units of heat 
specific heat 

Prom the known jiressuro at any given density and the 
pressure, po, when the volume of gas generated is n-duced 
to d*' (’. and 7C(> inm., wc have the equation 

^ V—Vo 
(»‘003G7.po 

At low ehargo densities it has been found that the 
tom[ieratures calculated by means of equation (1) are 
very much higher than those obtained by ecpiation (2). 
The variation is clearly shown on riderrtng to I he 
aooomimnying figure (see p. 1004). U uill be noie<l 
that for eacli explosive two temperature curvcN 
are given (see Fig. 1). Beginning ut a density of 
0*05, tlve ujqwr curve, in eacdi instance, embodies t!\e 
temperaturca as calculated by equation (1), the lower, those 
oalculatecl by equation (2). Thus, beginning with 
equation (I), Italian ballistite, whieh shows the highest 
tomperature. commences at the tiensity of 0*t'5, with 
404.V C., this temperature hartlly varying at all til! the 
density of is reached, when it slowly but regularly 
increases to about ODOO*" V. at density 0*45. ('ordito 
Mark 1. commencing at 4742“' with a very slight fa)), 
is practically constant up to density 0*30, after which it 
rlae.B rapidly to a temperoture of 5005" (’. at a density of 
0*60. In thecftsc of the temperatures given by equation (2), 
however, remarkable difTerences are met with. At the 
higher densities and pressures, then’ is generally a very 
fair agreement in the temficratureM obtained from the 
two formula*; but as the density and pressure diminish, 
the divergence becomes in all cases considerable, but 
is much greater with the exjilosives whieh develop very 
high temperatures, and which give rise to large percentages 
of earlion dioxide. The author’s explanation of this 
divergence is as follows; Tlie nascent gases are generated 
at temperatures approximately as given by equation (1), 
and by the imper curve of each explosive as shown m 
the figure. Under the low densities and pressures at the 
very high temperatures, the carbon dioxide and probably 
some water are partially dissociated, giving rise to the 
fall in temperature exhibited by the results obtained 
from equation (2) at low densities The great difference 
between, for instance, Italian ballistite and Nitiocellulose 
R.H. at a density of 0*1 is due, first, to the difference of 
the temperature at which the nascent gases are generated, 
and secondly, to the proporti^ of carbon dioxide which 
is subjeot to diSftoolation. Formula (1) gives for Italian 


ballistiUi at density 0*1 a temperature of nearly 5000*^ C. 
while the percentage of carbon dioxide is 3H‘2. The same 
formula gives for the nitrocellulose, at the same density, 
a temperature of formation of 3200" C., whilst the per¬ 
centage of carbon dioxide is only 19*46. The dissociation 
of carbon dioxide commences at about 1300" C., and tbo 
very much higher temperatures of formation of the gases 
of Italian ballistite, combined with its double percentage 
of carbon dioxide, appears to be suffloient to expilain the 
resultH obtained with this explosive. If reference lie 
made to the curves, it will beeiecn that whilst at density OT 
there is, with Italian ballistite, a difference of about 
1H(M}" 0. iH'tween the two formula*, there is, with the 
nitroeollulose, a difference of only under HlX)" C. At the 
density of 0-16 the differences between the two formula* 
are as follows: Italian ballistite. 150" C. ; Cordite 
Mnik 1. 2(M)® C. ; Cordite Mil, 320" C. ; Norwegian 
ballistite (107), 260" C. ; Norwecian ballistite (106)* 
130" C.; and nitrocellulose, ISO" (\ With Italian 
ballistite alone, at the density of 0*46, the temperature 
derived from equation (2) is lower than that derived from 
equation (1).—0. W. MclX 


Explosives Ordinniire. in JteJgium. Bd. of Trade J.* 
Sept. 27, 1900. IT.U.1 

Tiik “ Monileiir Beige ” of August 3 piihlishes a Royal 
Deerx'e modifying previous decrees and estahlishing new 
regulations relative to the firoduetion, storage, sale, and 
carnage of exjiUisives. 'Ihe “ Momteur ” may l>e seen 
At the Commercml Intelligenoo Jtranch of tlie Board of 
Trade, 73, Basinghail Street, E.C. 


Enulish Patb.nt. 

Exf^osives for use in torpedoes and the like. *0. Sillierrad, 
London. Eng. I'at. 437, Jan. 0, 1000. 

Sbcrbt document under Se<!tion 44, Patents. Ac., Act^ 
1883.—T. F. B. 


FftKNCir Patent. 

Explosives of great safety ; Process for the manufacture 
of -. F. Volpt*rt. ‘Fr. Pat. 305.709. April 27, 1906. 

The safety explo.sivea described are characterised by the 
addition to the explosive of mixtures of ammonium 
chloride or other salts of ammoniinu. with salts of acids 
of manganese, cltromiuin, and chlorine, especially the 
permanganates, ohromates, biehroiuates, chlorates, and 
jierchlorRtes of fixed alkalis and alkaline-earths, in 
quantities equivalent to, or nearly equivalent to 
0*6 per cent, of the exjilosive mixture. 3'he snlta of the 
metal acids may be replaced partially, by approximately 
equivalent quantities of metal nitrates, especially alkali 
and alkaline-earth nitrates. Or the additions of 
ammonium chloride, Ac., may bo made in quantities 
not apiproaohing oijuivalence.—W. C. H. 


XXIIL—ANALYTICAL CHEMISTRY. 

{Continued from page 967.) 

APPARATUS, dbo. 


Fbbnch Patent. 

Me^ne and other light gaue; Apparatus for detecting 

tM presence of -tn mines, ano for indicating their 

quantity. J. MoOutcheon. Fr. Pat 366,441, April 20, 
1906. Under lot Conv-, Dec. 1, 1905. 

Bxl Eng, P»t. 34;M0 of 190B; thl« J., 1806,884—T. F. B. 
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INOnOANIC-^QVANTITATIVJS. 

Potasiium; Separation and determination of by 

means of perchloric acid. Rsani. Nouvoaux RemMc«, 
1906. 22. 250. 

A wsiOBsp quantity of mixed ^tassiuzn and aodiiim 
salts U treated with excees of peromoric acid, and eva)x>r' 
ated to drynoRS on tho water-bath. The dried residue 
is heated over the naked 6ame to complete tlie 
conversion into perchlon»|e«. Sodium j^rohlorate is 
then dissolved out by means of 36 jkt cent, alcohol, in 
which solvent potassium jwchlorato is insoluble. The 
latter is thrown on a filter, washed with 36 per cent, 
alcohol, dissolved in water in a tarod (‘a])»ule, evaporated 
to dryness, and weighed. Tho alcoholie solution of 
aodium ]>erchlorate is also ova^ioraUd, and the 
residue weighed separately.—J. 0. B. 

Phosphoric acid: Quantitative volatilisation of - 

frirm its salts. P. Jannasch and E. Hclinann. Bor., 
im\. 89, 2625—2028. 

Tnx authors add to the phosphate (0-5grni.} in a flask 
about 6—8 c.c. of a liquid formed by mixing 36 e.c. 
of saturated cane sugar syrup and 10 c.c. of suljhuric 
acid U vol. acid and 1 vol. water). The mixture is care¬ 
fully heaUd in an Oj|^n air bath, and a stream of air {lassed 
through the flask till carbonisation is complete, and the 
mass IB dry. Then the flask is connected to a receiver, 
heated to the highest tcmf)craturc the flask will liear, 
and a stream of chlorine jxissed through till no more 
oondensable pioducts come over. Oxygtm is now 
Hubstiiuted for chlorine till all carbon is Imnit. After 
cooling. 3—4 (’.c. of the acid sugar solution are added, and 
worked round the flask, and tlio whole process repeated. 
In this way, the authors have volatilised the phosphoric 
acid completely from ammonium and inagnemum phos¬ 
phates, and they are now working out the details of the 
process and its extension to other phosphates.—J. T. I). 

Carbon in Steel; New colorimeter for the determination 

of -. H. White, Bull. Amer. Inst. Min. Eng., 

1906. 743—748. 

Equal weights of the steel under examination and of a 
standard steel are dissolved in equal volumes of solvent, 
the solutions are diluted to a definite volume, and i>ouri‘d 
into hollow glass wedges, as nearly as iKissible oi e(|ual 
size, and with the sides inclined atth(' same angle. These 
wedges are mounted in a Ik)x so that they cun Ik* moved 
vertically, up or down, and there is a narrow, horizontal 
slit in botli Iht' front and the back wall of the box, to 
allow of tho dire<?t )NissHgc of light through the wedged 
at one zone only. A graduated scale is mounted along¬ 
side each of the wedges. When the wedges are so adjusted 
that the colours are of equal intensity, the |ieroentage of 
earbon in the steel under examination can be re^ily 
calculated from the ratio lietween the thickness of the 
two wedges at the illuminated zone, or between tho 
distances of the thin ends of the wedges from this zone. 
Suppose, for example, the standard steel contains 0*3 per 
cent, of carbon, and after the wedges have been adjusted 
until the colours match, it is found that the scale on the 
aide of the standard reads 72, and tho scale of the other 
wedge roods 00; then the proportion '(00:70 = 0*30:x) 
shows that the stool under examination contains 
P®** carbon.—A. 8. 

Copper; Pleeirdytic determination of -. F. Foorster. 

Bor., im, 39, 3029—3035. 

Usually copi>or must be deposited from nitric acid 
solution, so that towards the end of tho oiioration the 
evolution of hydrogen, and consequent pulverulent 
character of the last deposited copper, may lie prevented. 
By working with a single aooumulator, howevtf, the 
E M.F. {2*00 volts.) is so lossonod that no hydrogen is 
avolved, even in a sulphurio acid solution, nor can salts of 
cadmium, cobalt, nickel, iron, or be electrolysed, 
wbilst copper sulphate, which requ^ a voltage of only 


1*40, is easily decomposed. The author has thus obtained 
good separations of copper from these metals, using about 
0*25 grim of copper as sulphate in 100 c.o., acidified with 
10 o.c. of 2 .^^-sulphurio acid, a Winkler's gauze oatbodN^ 
and a spiral wire anode. About eight hours are required, 
however, for complete deposition; but this time can be 
shortened to an hour or an hour and a quarter, by working 
at 80° 0. In this case, when deposition is complete 
(shown by the fall of the current from about 0*35 to 0*06 
a!np<)re, or by the ccKsation of oxygen*ovolution at the 
anode), the electrodes are lifted ^adually out of tho 
bath, and washed as they rise, so ^at the hot acid and 
air shall not attack the deposited copper. Separations 
from nickel, cadmium, or zinc are easay effected In this 
way ; but not more than 0*1 grm. of iron }»er 100 c.c. 
may lx; iiresent, or aUemato oxidation and reduction 
uitorfore with the deposition of the copper. Nor may 
moie than a few centic^ammes of nitric acid be present. ' 

—J. T. D. 


Lead; Electrolytic separation of — from acetic acid 
solutions. R. 0. Snowden. J. of Physical Cbem., 
1906, 10. 500—501. Chem. CenU., 1906,*2, 1021. 

On electrolysing lead acetate solutions under ordin^ 
conditions, matbery crystals of lead ore deposited, whicn 
do not adhere tiriuly to the cathode. If the cathode be 
rapidly rotated, however, then, just as in the case of 
silver nitrate solutions (this J., 1905. 890), adherent 
deposits are obtained. With the cathode rotating at 
25<K) revolutiooN £>cr minute in a solution containing 1 grm- 
equivalent each of lead acetate and free acetic acid per 
litre, a current-density of up to 0*6 amp()re per sq. dm. 
can be used, whilst, if I per cent, of gelatin be added to the 
elwtrolytc. satisfactory results can be obtained with a 
current-density three times as strong.—A. S. 


OnOANW-Q VALITATIVE. 

Dyestuffs ; Hecogniiion and discrimination of artificial 

organic -. (1. Guliiiow. Z. Farben-Ind., 1900, 

5. 337—343. 

From an investigation of the different schemes conatiuoted 
for the identiflcation and classification of organic dye¬ 
stuffs (see Witt. Chem. Xnd. 9, 1 ; also this J., 1886 , 249; 
Woingiirtner, Chem.-Zeit., 1887, 11, 135 aud 165; also 
this J.. 1887. 4.51; Green, tliis J., 1893, 3, and 1006, 
1034; and Kota. Chem.-Zeit., 1898. 22, 437; also 
this J., 1898. 798), tho author conoluilos that the most 
satisfactory method of analysis is that boned un 
the reduction of the dyestuff with either zinc dust 
in aoid or alkaline solution, or stannous chloride 
and hydrochloric acid. In applying this reaction 
to dyestuffs generally, the behaviour with other 
reducing agents has been studied, the results of which are 
contained in the subjoined tables. Thus, ‘zinc dust in 
iicuttal solution and hvdrosulphite N.F. have been 
employed with advantage m determining to what ohemioal 
roup a dyestuff iH^longs {e.g., triphenylmethime 
erivatives, see Table I), whilst to ascertain the ohemicai 
properties, the ether reaction was found to furnish useful 
information. In carrying out the new scheme of analysis, 
the unknown dyestuff is in the first place examined for 
the presence of a sulphur group. Some sulphur dyestuffs 
may bo recognised by their physical properties, such as 
imperfect solubility and evolution of hydrogen sulphide, 
whilst others arc completely soluble in water, ^ to liWate 
hydrogen sultihidc, or exhibit an alkaline reaction, and give 
a procipitato with tannin. As dyestuffs in tho form of 
bisulphite compounds react with lead paper, a test for the 
presence of sulnhurous anhydride should invariably be 
made. If tlie ayestuff does not belong to the sulphur or 
oxyketone groups, it is further investigated for solubility, 
and the solution reduced with zinc dust and hydrooblono 
acid. Should a precipitate be formed, the rMuotion ii 
effected in alkaline solution. The reduced solution ie 
filtered, and subjected to oxidation with persuli^t^- 
to ascertain wbether the dyestuff can be regenerated 

al 
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TABLE I. 


Aulphor djrMtuffi-*R«ftcitoa (HxS and HOt) 


Bulphof dyntuffi 


Alisario dyeituITv^Rraction 


Trpat.nn*nt with voter 


Alizarin dyettuffs 

<OXykHtdO0B) 


Reduction with Zn-duet 4* HCI (NaOH) 
and oxidation 


(inaoluble) — | 

i 

Trcatmcnl with alcohol 
r+ (aolublfi) (insoluble) — I 

I 


Colour does not reappear: 
Ak) dyestufts 
KItro dyestuffs 
KItroao dyestuffs 
Aurauiine 
Tartrasine 


. ’"'"i 

Colour reappears; 


Eoalnes (spirit) 
Indullnes 
Mtarosines 
Indophenols 

8 u tiullnes 
itroso'dyestuffs 
Sudan 11. 


Indigo 

Frimuline base 
Indanthreue 
dyestuffs 


I + (decolorised) (unchanged) I 

I \ 

Zn-dust 

1 (unohanged) (decolorised) 4* I 


Thlaaines 

Oxatinea 

Azinet 

Indigo Carmine 


Hydrcmulphlte 

NF 


QumoUnes 

Acridines 

ThlazoU 


I + (decolorised) 


Triphenylmethane 


ILhodamines (and Pyroninea) 
JBosines (and Krythrosinea) 


TABLE n. 


A>o dyeatuITs 
Kitro dyestuffs 
Nitroso dyestuffs 
Auramine 
Tartraiines 


> + Auramine 

basis azu dyestuffs 


> Nitroso dyestuffs 
Nitro dyestuffs 
Aso dyestuffs 
Tartrasine 


> AuTamiBs 


> 4- basic azo dyestuffs 


> + Mitroso dyestuffs 
Aao dyestuffs 


> — Tartrasine 

Bttiphnrlsed niiroso dyestuffs 
„ nitre dyestuffs 

o azo dyestuffs 


Thiatines 
Oxazines 
A sines 

Indigo Carmine 


4- not suiphurtsed 


‘> — aulpharlsed->- 
Indigo Carmi 


Aertdinas 

f uloot'nes 

hia^ ssttliout azo group) 


> 4* Acridines 


> - QutnoUna* 

, Tbiawistl 


^biawis {IWoffavina T 
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Tabu n.~(a>n(ini(eci). 


TrlphenylmethanM 


Is 

If 

+ 

!u 

o 

■M 


/> + basic Triphenylmetluiae dyesiallto 



> — sulphurised Tripheuylmethane dyestuff 


lihodamines (and Pyro&ines) 
Eosines (and Krythrosines) 


J> 4* basic Khodaroinea 


/> + Eotines (and Krythroslnsa) 


— sulphurised Rhudamtc«« 


Vinegar ; Tt»t for dietinguithing hrltpeen fermentation 

vinegar and loood -. E. Schmidt. Z. anaew. 

Chom., 1906, 19, 1610—1612. 


Thb author dfflcrihes two modificationR of Rothcnbach’s 
teat for the idontiBcation of vinegar producod by the 
alcohol (Z. Untera. Nahr. u. Genuaam., 
1902, 817). Those modificatjons are stated to make the 
test more delicate, so that it can be applied to mixtures of 
^e two ^rU of vinegar. One method, devised by 
Kraszewski, oonsists in making the vinegar alkaline by 
rustic soda, and then shakinc out with amyl aloohol. 
The amyl lUcohoI is evaporatei the residue is dissolved 
in water, aoidiBed by sulphuric acid, and tested with iodine 
solution. If the sample consisted of or contained formen* 
tation vinegar, a precipitate or turbidity is produced after 
the addition of the iodine, and cooling It is stat<td that 
the approximate proportion of fermentation vinegar can be 
iudged by the result. The second method, proposed 
by the author, consists in distilling off 100 o.o. of the 
sample, and testing the residue with iodine. These 
methods depend on the presence in fermentation vinegara 
of bV'produots of bacterial life, which, being of the nature 
of Mkaloids, mve precipitates with iodine. WikkI vinegars, 
made by diluting “ vinegar essence,'* give no turbiditv 
with iodine.—J. F. B. 


Alypine; rcadions of -. p. Lemaire. 

R 6 p. Pharro,, 1906, 18, 886—387. 

Whin warmed gently with strong cobalt nitrate solution, 
a few particles of alpine (benxoyltetramethyldiamino* 
pentanol hydrochloefoe} give a fine blue colour; cocaine 
hydrochloride f^vei a similar colour. A |, 8 olution of 
0»06 grm. ot aly^ue in 20 drops of water gives an almost 
immediate cryetalline precipitate with 9 c.o. of 10 per 
cent, einc chloride solution. Under similar conditions 
hoiocaine hydroohloride gives an immediate white pre¬ 
cipitate which rapidly aggregates to oily droiilets ; 
ooci^ne hydrochloride, stovefne, and ri-eucalne hydro¬ 
chloride, are unaffected ; subcutine slowly deposits a 
few needle-shaped crystals. When a particle of alypine 
is treated with 1 c.c. of sodium hypooromite reagent, a 
white precipitate is formed, which aggregates to oily 
drops, Cki warming, no reddish-brown ooTrar is produced, 
^ is given by soboutioe, nirvgnine, nolocalne 
braroctuoridc, or ortholoriiL A ooo per oent. M>lutioii of 
•lypme, wh«n truted with two or tbim drop, of 2 per 
cent, iron Alum solution, doe, nCit giro a violet oolour. 
Him roboutine or nirrooine, not A r^-brown oolour, 
lib* orthoform_J. 0. B. 


—1). B 

0/{(}A NIC—QUANTITATI FjE. 

Indigo; Analyoi* of -. C. Rawsou. J. Soc. Dron 

and Col., 1906, 22. 306—307. 

Th* author criticiwis the paper by W. P. Bloxam (thi, J., 
735), in which it is stated that the permanganate method 
of analysis is inaccurate. The author maintaina, however, 
that this method aa worked by himself and his ootleagua, 
gives reliable figures. The volumetric and the gravimatrio 
‘ hyposulphite ’’ processes recommended by the author 
in 1885 arc two other reliable methods, and although 
the combined gravimetric and volumetric hypomilnhite 
method involves somewhat long and tedieu, operations, 
the saine objeotion applies to Bloxnm's “ tetiraaulpfatmate " 
method.—J. C. C. 

Tan liquors ; Kew and aecurale method for the determina¬ 
tion of free acid in -. A. W. Heppenstedt. J. Soc. 

Dyers and Col., 1906, 22, Sitl. (See aIki this J.. 1B06. 
1086.) 

PitTY c.o. of the liquor to bo analysed are dilutad to 
500 o.c. To 200 c.c. are added 20 c.c. of a quinine solution 
! mode by dissolving 16 grina of pure quinine in 110 c.c. 
of previously neutralised 96 per cent, aleohol and diluted 
with water to 200 c.c. After mixing thoroughly and 
filtering, the filtrate is titrated with .^/iO caustic alkali, 
using pbenolphthalein as indicator. The number of 
cubic centini6trcs used, multiplied bv 0-068, gives the 
direct percentage of acid, reckoned as acetic acid, in the 
original liquor.— J. C. C. 

Turkey-red oils ; Analysis of -, W. Herbig. Chem. 

Rev. Fett-u. Harz-Ind., 18, 187—180 : 211—213: 
241—244. 

It is ehown that decomposition of a TuTkey>red oil with 
cold hydrochloric acid for the determination of the total 
fat givea results differing tut little from those obtained 
on treatment with boiling hydrochloric acid. In ordei 
to obviate the confusion that is found in oommeroe with 
renrd to the exact meaning of, e.g.. “60 per cent. Turkey- 
red oil,” the author renommends that it shall be accepted 
that the percentage invariably refers to the percentage of 
total fat. The following method of determining this, 
in conjiinotion with a determination of the combined 
snlphurio acid, is stated to giro olomly concordant reault, : 
10 grms. of the Turkey-red oil are heated in a flask with 
60 c.c, of water until the fat bu dissolved, and ^ liquid 
tl^ faeated with 25 c.o, of “ dilute ” hydrochloric acid, 
aifd boiled for three to five minutes. Whim cold, ^ 
contents of the Bask are washed into a separating funnel 



,1010 


lOet. tl, UW. 


Cl. XXlV.--S(|lif«II0 * TECSHMCUtt NOXBS. NBW BOOKS. , 


with water and ether, the amoimt of the latter being about 
SOO e.e., end the whole vigorously shaken. ^ The aoueoue 
layer is drawn ol!, and the ethereal solution waahea with 
three successive v portions water, which takes from 
30 minutes to one hour. Hie united aqueous liquids aiv 
heated to lioUing, and after all ether has been expelled, 
the sulphuric acid is precipitated as barium sulphate. 
The bulK of the ethereal layer is distilled at a low tempera¬ 
ture. the residue transferred to a weighed bt'akor, and the 
remainder of the ether ailow<‘d to evaporate spontaneously. 
The residue of fat is heated for one or two nunutes over a 
free Hsme until bubbles cease to apiiear, and is then dried 
for 30 minutes at 106^ C., and woigned.—('. A. M. 

Beetroof analysis ; Which is the htsf method jor -? 

F. Sacha. Z. Ver. deut. Zurkerind., 190(1, 918—924. 
On soientifio grounds the method of aloohoHc extrac tion 
for beetroot analysis is the liest; owing, however, to the 
givat care requir^ in its exocution, it can only be rec'Oin* 
mended for practical purposes as a means of occasional 
control of a simpler process. For the same n-nson tlie 
methods of cold and warm alcoholic digestion are uiiNUit' 
wble in cases where a large number of analyses is to be 
performed. The method of warm aqueous digestion also 
requires too much time and care ; it is useful tor iiiirposcM 
of control. The author recommends the following 
(Saehsde Docte) process, a modification of the cold 
aqueous method, as being rapid and suflicientJy exact. 
The beetroot is mode into a very fine pulp by means of 
Keil and Dolle’s conical l)eetroot borer or other similar 
instrument. Alter the pulp lias been thoroughly mixed 
with the hand in order to remove any lumps which may 
have esca|>ed grinding, 2ft grms. (for Oorman 8ac<5hari- 
meters) are weighed into a tared metal beaker of about 
250 c.c. capacity, which is provided with an india-rubber 
cover; 177 c.c. of water, containing 6—ft c.c. of lead 
acetate aolutUm (of about 30° B.). are then added, and the 
mixture is thoroughly shaken several times. The solution 
is filtered, the tiltrate treated with a few drops of acetic 
acid, and polarised in a 400 mm. tulw. The reading gives 
the average content of sugar in the beetroot. For French 
polarimeters 32*68 grms. of pulp and 171*2 c.c. of water 
and lead acetate solution are employed, the observed 
wading being halved. In the case of polarimoters for 
which 20 grms. i» the normal weight. 20 grms. of pulp 
and 182*3 c.c. of water and load acetate solution are 
taken. The author quotes experiments which show that, 
jrrovided the pulp is properly prepared, digestion ja com¬ 
plete and practically instantaneous. He shows, also, 
that the error introduced by taking 177 c.c. of water m 
oil cases (t.c., with samples of varying sugar and juice 
content) is practically negligible.—L. K. 

Satihs-le Doric proc-css: Further remarks on the -. A. Lc 

Docte. Z. Ver. deut. Zuckeriud., 1900, 924— 931. 
(Bee preceding al)stract.) 

Thb author gives a detailed dcscrijdion of the Bachs-le 
D^te metlKid for beetroot anal'i’sis, together with diagrams 
of the apj>aratu8 required.—L. E. 

Formic, acid; Determination of - hy means of per- 

munganate. J. Klein. Bor.. 1900. 89. 2040—2641. 
Tk* author points out that in 1887 he publishwl a method 
for this determinatimi, in whh h the tormje acid or formate 
was added to a known amount of boiling alkaline solution 
of permanganate of known strength. After reaction, 
excess of oxalic acid was aildcd, then dilute sulphuric 
acid, and the oxalic acid in excess was finally determined 
by pennanganate.—J. T. D. 

XXIV.-SCfEKTIFIC & TECHNICAL NOTES, 

{Continued from ^Htge 958.) 

Metal acid anhydrides; Jetton of liquefied ammonia 
an A. Bosenheim and F. Jacobsoim. Z. auorg. 

Chem.. 1906. 60. 297-308. 

Thk autbors have studied the aotion of liquefied ammonia 
on the acid anhydrides ol chromium, molybdenum, 
tungsten, uramum, axMOio, vABadlum, and antimony. 


In no oasea were amino compounds produced, but fat all 
cases where reaotlonB took tdace, salts of imino-ooide were 
obtained. Ammonium salts and, in some oases, lead 
and potassium salts of the following acids were pr^aml: 
Iminochromic acid, NH:Cr0(0H)2, iminomolybdio acid, 
NH:MoO(()H )2 .iminutungstic acid. NH:WO(OH)*, and 
iminometa-arsenic acid. NH*0(A80.0H.)j. No definite 
compounds could be obtained by the action of liquefied 
ammonia on uranium, antimony, and vanadium 
compounds.—A. 8. 

Hydrogi.n sulphide; Liquid - as a solveTit. U. 

Antony and (1. Magri. Gaz. chim. ital., 1906, 85, 

[1], 20(1—228. 

As a solvent liquefied hydrogen sulphide has somewhat 
similar properties to those of carbon bisulphide, alcohol, 
ether, and benzene ; its ability to cause ionisation is far 
less marked than that of water and other strongly dioso- 
dating solvents. Eleotrically, it is non-conducting. It 
does not dissolve salts of strong bases, but non-metallic 
compounds are dissolved m it, giving conducting solutions. 
Solutions ot iodine in liquefied hydrogen sulphide possess 
very considerable conductivity, those of phosphorus iodide 
are conducting to a lesser extent, whilst those of the 
haloid compounds other non-metaU show only moderate 
conductivity. SoIutionH of certain organic substances— 
for example, iodoform and tetramethylammonium iodide- 
yield solutions having conductivities which indicate that 
organic compounds may become ionised in liquefied 
hydrogen sulphide.—A. 8. 


New Books. 

TBCirNOLOfllR ST AnaLYHS CHIMIQUEH n*8 111TILB8, 

auAJSSKS, ST (JiRSS. Par le Br. J. Lewkowitooh, M.A., 
&c. Traduit do la troisi^me edition anglaise, sp^ciale- 
niont revue et augmente par rAuteiir, par Emile 
Bontoux, Ihrecteur technique de la Bocicte Anonyme 
do .SavomitTie Marseillaise. Tomo I. H. Bunot et 
F.. Pinat. Editeurs. 49. C^uai des Grands-Augustins: 
Paris, M106. Price 20 fr.; bound 21.60 fr. 

This, the first volume of the cumplote French edition of 
this work, is uf Svo size, and contains 584 pages of subject 
matter, with 53 illustrations. Additiotial matter is 
iDcor|.»orate<l m this edition by the author, and some 
special French methods by the translator with the author’s 
approval. (See also this J., 1004, 802, and 1905, 214). 

Tbchnoi.ogik i>£h Fjcn'R VND Oblb. Handbuch der 
Gewinnuiig und Verarbeitung der Fette, Gele, und 
Waohsarten des Pllanzen- und Tiofrcichs. Enter 
Mitwirkurig von (». Lutz, O. Heller, Felix Kessler, und 
anderen Fachmannorn. llerausgegcben von Gustav 
Hcfter, Director der Aktiongesellsclmft zur Fabrikation 
vegotabilischer Oele, Triost. Kkstibb Band, (tewin- 
nung der Fette und Oelc. Julius .Springer’s Vcrlag, 
Berlin. 190ft. Priise M. 20. Bound, M. 22.60. 

8 vf> volume, containing 705 pages of subject matter with 
34ft iilustrationM. and 10 tivbles, followed by an alpha¬ 
betical index of authors and subjocts. The subjeot matter 
of Vol. 1. iisarrangod according to the following sitheme : 
I. Gknkral. Occubrbncis, Formation, and Uaxa of 
THE Natural 0ns, Fats, and Waxes II, The Con¬ 
stituents or Cite, Fats, and Waxes. III. Chemistry, 
Pbopbrtjes, and Behaviour op Otu, Fats, and 
Waxes. IV. Production and Further Working rr 
OP Oils and Fats Generally. V. Extraction of 
Veoeta«i.b Oils and Fats, VI. Extraction of 
Animal Oils and Fats. VII. Extraction of 
Waxes and Kefuss Fats. VIII. Purification or 
Oils. Fats, and Waxes, (i.) Removal of Mechanical 
impurities, (ii.) Removal of Albumins, Ac. (iit.) Re¬ 
moval of free Jatty acids, (iv.) Removal of colouring 
matters, (v.) Removal of odourous matters, (vi.) 
Methods for securing better pireservaticm. tin|aN>ve(l 
flavour, Ao. (vii.) Methods for raising the melting 
point or reduoi^ siflidifying point of fats and oils, Ac. 
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(3am. • ■ ■■ ■■ ■■ ’ ■ ’ 

Xiy.—OCW^ I Laatheir.'ti 

' “om.J lTOI3(:*|ld-«l|b«d^ 

Xy.—Hanutta,’ A*. . 

; XIX—Paper, Pattel>oard,l!bft0i^, 
XX.—Pine' Ohemidala,. 'dlbalolda,'J 
and 8*tra®t»^. 

XXIJL-Aital.rtleal. C»i«li&|qr. 


‘p*. 1187 I XXIV.— Boiontiao and 

?55S^"**'8?5!»hWS»*liy pwt btieratttlBa at fellowt:— ' . ’ .'?v,i 

SiSf "■ *'«•’ B 

' '' ... III' I liT-rrmi . i i i.U ^w‘;. 


*v Official Nottccf.. 

CX)MM0iraOA'tIOlfS. 

' AnCldre dl einsnianlebtidnt read before the Society, or 

*« notice that 

ti^tontd* dSipt ^ ^4*#* ™ Society ha* the righto! 
pjtoj^ at paWaa^aiii^ijUM nunt^ at m eueh papera 

paper* liable tp ^ 
•WjW ^ tt* l^We*W6n Ommittee, or order^ to be 
*”*p8tBd to the donnial. -in whlA oaae no reprint* can 
iw<lnBid(^,.to«t^'author. , , 

; ■ '■' ^ ' ^ilBGteptXL 'lN»SXi- 'WB6—1806 . j 

h^aakifT No«oi. • 


Tor ^0 uniter ocmvooMie* of th wfnhrt^ia'tirS 
met^ haro bm nuwio wfa^W^ 

2 ! ^SS.-rsSS.'g^ 

pa;»Ue to- Samuel Btll,' 

ICha retora. trheaeyar pMma 
to t^ mbe^p^ ndtiae, U 

rwieCpt 01 tha.JoBin*!. , tV.r,'.' 




imted to iMrive enhaoriptlmi* 
93^1906). , The Author*’ 
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PUSatEMT. 


[Doc. 15,"IW. 


Cramer, A., Jun.; .loumak to 882, East 29th' Street, 
I’atereon, N.J., U.6.A. 

Derail, Dr. E. W., l/o Bradford; fairriew. Hale Grove, 
Edgware, N.W. 

Gall, 3. B., l/o Erith Road; Callender’n Cable and t.on- 
atrtiotion Co., Ltd., Belvedere, Kent. 

Grip, A. E., l/o Avenue; 496, Columbia Street, 
Brooklyn, N.Y., U S A. 

Haefele, 3. E., l/o New York ; 44, Randolph Avenue, East 
Rutherford, N..T., U.S.A, 

Heminsway, H.; all communications to 9, Albemarle 
Manaiona, Hainpatcad, N.W, 

Hill, Sydney; Journala to c/o Blundell. Spence and l.o.. 
Ltd., Hull. ^ 

Hodgkinaon, Prof. W. R. ; all communicationB to IS, 
Glenluce Rood, Blackheath, S.K. ^ 

Jaokaon, Samuel, l/o Knareaborough ; c/o H. S. >™ncnn, 
Roundhay, Harrington’a Roail, Chetput, Madraa, 
Indi&i 

Johnstone, W. G., l/o London; 14, South Clerk Street, 
Edinburgh. „ 

Katzenbach. W. vS., l/o West nr>tli Street: 164, front 
Street. Now York Citv, U.S.A. 

Krause, Prof. Dr. G„ l/o “ Chemikcr Zeitung ; ( othen 
(Anhalt). Germany. 

McDougall, Hugh, I/o Dalkeith; Norwood, Hamilton 
Drive, OambuHland. 

MoEwen, D. C., l/o Korea; 176, St. Vincent Street, 
Olnagow. „ , 

Morris, A. H., l/o Beverley Rond ; 27, Hartington Road, 
Bolton. 

Nathan, Albert K., l/o Broadway ; 60, Wall Street, New 
York City, U.S.A. 

Powney. W. E. F., l/o London: Deiiartment of Minos, 
Edfu, Upper Egypt. 

goderholm. E., I/o' Jakopagatan; K. Flottans Varf., 
Stockholm. Sweden. 

Smith, J. Kent; ,Tourna)s (temp.) to Frick Buddings, 
Kttslmrg. Pa., U.S.A. 

Spielmann, P. E,; .lournals to Freudenbergatrasso 30. 
Zurich, Switzerland. 

Sutro, H. H., I/O 126 ; 136, Lihertv Street. New York ( ity, 
U.S.A. 

Watson, Jas., l/o South Shields ; Tyne View, Hebhurn-on- 
Tyne. 

Young, C. C., l/o Charlotte ; c/o Continental Colour and 
Clieinical Co., 32, India Street, Boston. .Mubb., U.S.A. 

Zinkeisen. O. T., l/o Cortlnndt Street; 135, William 
Street, New York City. U.S.A 

Change of Name and Address. 

LevyaMond {formerly l^evy) Br. Albert, !/*» .South Wales ; 
16, AlphonHstrasse, Aachen, (I’ennany, Chemical 
Kngineer. 

Change of Address Required. 

Christie, Dr. W. A. K., l/o T'enywern Road, Clydach, 
K.S.O., South WaloH. 


Deaths. 

Chandler, Prof. Wm. H., Taihigh University, South 
Bethlehem, Pa., U.S.A., Nov. 39, 

Poole, Herman, 381, West 67th Street, New York City, 
US. A. 


Patent List. 

X-^PLANT, APPARATUS, AND MACHINERY. 

[A.] 28,160. Von Radlovski. Set utuier IX. 

^ „ 28,241. Hunt. Continuous vacuum filter. Nov. 20. 
„ 98,807. Blnir. Apparatus for separating in water 
materials of difierent specific iDavity. Nov. 22. 
„ 28,732. Weekesk Kilns and the like. Nov. 24. 


[A.] 28,864. Jensen (Gaara). Rotary filters. Nov. 28. 

„ 26,878. Warren. Rotary Wins,* Nov. 26. 

„ 27,064. Symonds. Apparatus for measuring and 

recording the temperature of furnaces or the like. 

[C.8.] 24,176 (1W6). Hulme and Crosfield. Centrifugal 
machines. Nov. 28. 

„ 1665 (1906). Haslam. Apparatus for drymg and 

cooling air. Dec. 6. 

„ 3458 (U>fl6). Mower and Bassett. Drymg kilns. 

Doc. 6. . , 

„ 16,286 (1906). Draper (Christ). Apparatus for 

separating substances of different speoifip 
gravities. Nov. 28. 

„ 20.894 (1906). Allison (Christ). Apparatus for 

separating substances of different sjieeifie gravi¬ 
ties. Nov. 28. 


n.—FUEL, GAS, AND LIGHT. 

[A.] 26.209. Kirke (Kirke). Manufacture of a hydro¬ 
carbon fuel. Nov. 19. 

, 26.306. Zwicky. Carbiiretting apparatus. [Swiss 

Appl., Nov.'2l, 1906.1* Nov. 20. 

, 26,314. Smith. Carbiiretting air and mixing gases. 

Nov. 20. ^ , 

, 26.642. Karlen. Vertical coke oven. (Ger. Appl., 

Feb. 9. 1900.1* Nov. 22. 

20,641, U’c. Metallic filaments for electric lamps. 
Nov. 23. 

,. 26,698. Kiirzcr. Apparatus for gasifying oils and 

carbiiretting air. [Ger. Appl., Nov. 30, 1906.]* 
Nov. 24, 

20,819. Tliwaite. Generation of combustible gas. 
Nov. 29. 

26,882. Brown. Ovens for the mamifiuaiire of coke 
for iiietallurgicul jiiirposcB. Nov. 27. 

26,994. Hersey. Apjiaratus for separating cyanogen 
from coal gas, Nov. 27. 

27,247. Hcrb. Ajiparatus for purifying gases,* 
Nov. 30. 

27,366. Orosslcy and Rigby. Manufacture of pro¬ 
ducer gas. jicc. 1. 

[C.S.] 23,966 (1906). Walker. Apparatus for the manu¬ 
facture of air gas. Nov. 28. 

26,046 (1906). McRae and Ingram. Manufacture 
of acetylene gas. Dee. 6. 

„ 1397 (1996). Stauber. See under III. 

1417 (1900). Dowson. Gas generators. Deo. 6. 

”, 14,9)7 (1906). Siemens. Regenerative gaa fur- 

noecB. Nov. 28. 


' HI.—DESTRUCTIVE DISTILLA'JTON, TAB 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES, 

[A.] 24,886. Williams. See under XII. 

[C.S.] 1397 (1906). Stauber. Ovens for coking or car¬ 
bonising peat, wood, or the like. Nov. 28. 
14,263 (1906). Emory. Lubricating compounds. 
Deo. 6. 

IV.—COLOURING MATTERS AND DYESTUFFS 

(A.I 26,190. Johnson (Badische Anilin und Sods 

'' Fabrik). Manufacture of thioindoxyl derivatives 

„ 26,4^6. Bloxam (Act.-Goa. f. Aiiilinfobr^). Menu 

faeture of o-oxymouoazo colouring matters 
Nov. 21. , , , , „ 

26,608. Bloxam (Act.-Ges. f. Anilmfabr.). Manu 
fuctme of o-oxydisazo colouring matters. Nov. 22 
27,213. Ohem. Fabr. vorm. WoUer-ter-Meer. Manu 
” faoture of black sulphurised dyestuffs. [Get 
Apiil., Dee. 6,1906.]* Nov. 29.' ^ 

27,322. Ransford (Caasolla und Co.). Manufaotur 
” of diacctyldiammorteuifi an4fi£,dyestuffs them 
from. Nov. 80 t 
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[C^p.] 2797 (1906). Iniray (Mei»t«r. Lucms, und Briming). 
Manufacture of pure Bordeaux>red Bulphurisod 
dyeetuffg. o. 

,t 2506 (1906). Hirachberger. Hoffa, end Levinetein, 
Ltd. New colouring matter and the production 
thereof. Dec. 6. 

M 6245 (1006). Hansford (Casaclla und Co.). Mami> 
Oicturc of polyazo dyestufTs. Nov. 28. 

>» 6374 (1906). Newton (Bnyeaund C^o.). Manufacture 

of new disazu dyestuffs. Nov. 28. \ 

„ 8066 (1906). Chciii. Fabr. vorm. Woiler^tcr-Meer. 

Manufacture of new Hulphur dyestuff compounds. 
Dec. 6. 

M 9774 (1906). Iinray (Meister, Luuiug, und Briining). 
Manufacture of phenylglycin or its homologues. 
Nov. 2 h. 


V.—PRKPARIN(b BLFAOHTNCs DYKlNd, 
rRTNTJNCi. ANT) FTNISHTNO TEXTlTvES. YARNS, 
AND FIBRES. 

(A.J 26,125. l*hilip and Maciiityrc. Degumming certuui 
librcK. Nov. 19. 

„ 26,126. Philip and Moointyre. Procegg of degum- 

iiiiiig fd»rcK. Nov, 19. 

26,526. CIcni'Renand. Method and apparatus for 
treating toxtil<5 fabrics. [Fr. Appl., Dec. 28, 
1905.]* Nov. 22. 

♦, 26,843. llcy, Smith, MibdioU, and Askham. Appa¬ 

ratus for washing, iniprcgnatiiM', drying, or 
extracting InpudH from fahnc.s an<l other goods. 
Nov. 26. 

«. 26,964. Kaiflsor and Riche. Apparatug for torrefying 

thrcailH and textile fnbnca. [Belg. Appl., Nov. 
28, J1HI5.1* Nov. 27. 

t, 27,047. Holt. Apparatus for wringing or squeezing 
used lu bl(^acning, dyeing, ami washing fabrics, 
Nov» 28. 

,, 27,072. Fulton and Hardcastle. Extraction of 

grease or oleaginous gum or resmotiH matter from 
lextilcK, wool, sawdust, wood shavings, Ac. 
Nov. 28. 

„ 27,128. Kaisser. Apparatus for torrifying thread 

and textile fabrics.* Nov. 28. 

[C.S.] 3709 (1906). Kay and McDregor. Printmg textile 
fabrics. Nov. 28. 

„ 6240 (1906). Ransford (Dassella und Co.). Produc¬ 

tion of easily dischargeable clarot shades on 
(‘otton gooils. Nov. 28. 

„ U».9<)8 (1906). Kalle und Co. T'rodiudion of red 

dyoing on fibre. Nov. 28. 

„ 17,li»3 (1900). Kalle und Co. Dyeing and printing 

rod on toxtUe fibre. Nov. 28. 


VIT.— ACIDS, ALKALIS, AND SALTS. 

[A.] 6830a. Darrowiiy. Preparation of byposulphurous 
acid or its salts as a bleacliing agent.* Nov. 23. 

„ 26,223. (Irossmann. Treatment of ammonia 

liquors. Nov. 20. 

„ 26,319. Tuliy. Manufacture of sulphate of ammonia. 

Nov. 21. 

„ 26,808. Frank. Production of pure hydrogen, [(jler. 

Appl., Nov. 28, 1900.J* Nov. 26. 

„ 26,928. Frank. Proiluction of pure hydrogen from 

water-gas. [tier. Appl., March 7,1906.]* Nov. 27. 

„ 27,006. Moscioki. isat under XL 

„ 27,290. Cie. dos Prod. Uhiin. d^Alaie et de la 

Oamargne. Removing silica from aluminato of 
gpoda in the manufacture of alumina. £hV. Appl., 
Aug. 13. HK»6.J* Nov. 30. 

„ 27,316. Flugge. Manufacture of ferrous carbonate 

in the cold. [Uer. Appl., Nov. 30, 1906.J* 
Nov. 30. 

C.S.]] 16,681 (1906). Craig. Apparatus for producing ozone 
from oxygen or air. Nov. 28. 

„ 24,840a (Xorke, Chapman & Co., and 

Hobson. Absorbers for ammonia. Dec. 5. 

„ 16,612 (I9’D6). HeinrioL Preparation of a stable 

Bolutittt^ hydrogen pteoxide. Deo. 5. 


GLASS, POTTERY, ASTI) ENAMELS. 

[A ] 27,034. Gaved. Dry process of extracting china 
^»y, mhia and quart* from decomposed granite. 

., 27,048. Zahn. Process and stove for burning objeota 

to be enamelled. [Ger. Appl., Nov. 28, J908.1* 
Nov. 28. 


IX.-BUILDING MATERIALS, 0LAY8, MORTARS, 
AND CEMENTS. 

|A.] 20,130. Von Radlovski. Burning and calcining 
lime, cement, chemicals, Ac., in a rotable pipe 
kiln.* Nov. 111. 

„ 26,753. Boult (Raithol). Gypsum burning kilns. 

Nov. 24. 

27,069. Hooke. Process of oaicining the raw material 
for manufacturing cement.* Nov. 28. 

„ 27,137. 'rums. Manufacture of Portland cement 

and the like. Nov. 29. 

„ 27,194. Thompson (Ahrondts). Manufacture of 

bricks, building blocks, or artiffcial stone. 
Nov. 29. 

[C.S.] 23,816 (1905). Peters. Manufacture of Portland 
cement. Nov. 28. 

„ 24,219 (1905). Gardeur. Manufacture of ortiiioial 

sandstone, Dec. 6. 

24,224 (1905). Klingc and Schourup. Manufacture 
of artificial stones and similar building materials. 
Deo. 6. 

11.233 (1906). Licbold. Wittig, and Grimm. Manu¬ 
facture of cement. Dec. 6. 

,, 15,553 (1900). Hebouguard. Manufacture of arti- 

licial marble. Dec. 6. 


X.—METALLURGY. 

[A.J 26.202. Pow'clI. Manufacture of steel. Nov. 19. 

„ 26,284. Wheatley. Maiiufoeture of a metallio alloy. 

Nov. 20. 

„ 20,311. Hiihel. Manufacture of metallic lUloys,* 

Nov. 20. 

„ 26.317. Auchinachic. Manufacture of an alloy of 

vanadium-iron or sbiel. Nov. 20. 

„ 26,664 und 26,665. Hadfiold. Manufooture of mag* 

notic material. Nov. 23. 

„ 26,882. Brown, Sm under II. 

„ 26,934. Baker. Treatment of complex sulphide 

ores. N ov. 27. 

„ 27,120. Jumau. Nee under XI. 

„ 27,209. Muller and Baroduc. Production of metals« 

alloys, and metallic compounds such as ailicides. 
[Fr. Appl., Nov. 29, 1905.]* Nov. 29. 

[C.B.] 24,238 (1^5). Ogle. Treatment of complex oros 
(sulphides) contalaing copper, zinc and lead. 
Dec. 5. 

„ 26,0ff4 (1905). Brayshaw. Process of hardeuing 

carbon steel. Dec. 5. 

„ 10,094(1906). Frick. Sec under XI. 

„ 13,033 (1906). Dymond (Gathmaim). Armour 

plate. Nov. 28. 

„ 18,080 (1906). Ramon. See under XL 


XL—ELECTPvO-GHEMJSTRY AND ELECTEO- 
METALLURGY. 

[A.] 26,212. Cowper-Coles. Anodes for oieotro-deposition. 
Nov. 19. 

„ 26,867. British Thomson-Houston Co. (General 

Electric (Jo ). Electric furnaces. Nov. 26. 

„ 26,929. Roai^h. Electric furnaces.* Nov. 27. 

„ 26,981. Reynolds. Electric furnaces. Nov. 27. 

tt 27,006. Moscioki. Apparatus for producing oxides 
of nitrogen by the electric process. [Swiss Appl., 
Aug. 8. 1906.]* Nov. 27. 

fp 27,120. Jumau. Electro - metallurgical prooess 
for extraoting copper from its ores. fPr, JLppL, 
Nov. 29, I90l.]* Not. 28. 
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[A.] 27,216. Marino «nd Barton-Wri^^ht. Ag^lutinant 
for oonsolidating the active material of accnirou- 
latora.* Nov. §9. 

„ 27,420. Reynolda. EloctricoJ heating appariitna. 

Dec. 1. 

„ 27,421. Reynolds, Metl>od and apparatna for 

elootrical heating. Bee. 1. 

IC.8.] 4330 (HHI6). Bingham. Electric firmaceB. Nov. 28. 

,. 4684 (1906). Cowj)er-Ck)leB. Production of electro¬ 
types. Nov. 28. 'r 

„ 10,097 (1906). Frick. Method and plant for the 

reduction of ores and the like hy electric trans¬ 
former furnaces. Dec. 6. 

„ 18,080 (1906). Ramon. Method of precipitating 

metals electrolytically. Dec.. 6. 

„ 18,699 (1900). Pauling. Production of arcs for the 

electrical treatment of gases. Dec. 6. 


[A.] 27,343. Bailey. Craiversion machine and proe^ses 
for nse by brewers. B^. 1. 

[C.S.] 24,739 {1906). PolUk. Produolaon of ferments 
fermented materials. Deo. 6. 

„ 37 (1906), TonnaerandpeKeeremaecker. Ferment¬ 

ing vats for use in making beer. Nov. 28. 

„ 12,838 (1900). Beigo and * Kainscop. Process of 

manufacturing beer. Nov, 28. 

„ 13,916 (1900). ^halk. Fermenting wort. Nov. 28. 


Xrai.—FOOBS; SANITATION. WATER 
PURIFICATION; ANDBISlNF-EUrANl’S. 

(.,4.)— Foods. 

[A.] 27,041. Fuglistaller. Manufacture of chocolate. 
Nov. 28. 


XII.—FATTY Otli?, FATS, WAXES. AND SOAPS. 


27,163. Kutt:. Process for preserving meats.'*' 
Nov. 29. 


[A.] 26,886. Williams. Conversion of liquid fats into 
solids iinil reduction of unsaturated organic 
liquids and sohds. Nov. 27. 

„ 27.072. Fulton and Hardc astlc. See under V. 

,, 27,280. Bacon. Manufacture of soap. Nov. 30. 

Xm.—PIGMENTS, PAINTS; RESINS. VARNISHES; 
INDIA-RUBBER, &o. 


[C.8.] 6389 (1906). Little. Bleaching or conditioning 
floii]' or other ground cereal. Nov. 28. 

{B.) —Samtation ; Watkb Puwfication. 

[C.8.] 10,214 (1906). Wixford. Process and system for 
purifying water. Dec. 6. 

„ 19,216 (1905). Wixford. Process of purifying water. 

l)ec. 6. 


(B.)—Rebins, Varnishes. 


(C.)—Disinfectants. 


[A.) 26,598. Schmidt. Linoleum."^ Nov. 23. 

.. 27,072. Fulton and IlardcuHtle. AW; under V. 

[C.S.] 24,622 (1905). Kershaw KlaHth^ material or plastic 
(iompound siutablc for varnishos, &c. Nov. 28. 

„ 15.338 (UK)6). .lustice (McKenzuO. Extraction of 

turpentine and other products from wood. Dec. 6. 

{€.) —InjuaRubrer. 

[C.S.jf 24.622 (1006). Kershaw. See under XIIIB. 

^ 6183 {IW)6). Gronier and Froger-Delapicrrc. Com¬ 

pound for coating caoutchouc to preserve its 
natural properties. Dec. 6. 

„ 10,704 (1906). Rolaml. Elastio substance similar 

to india-rubber. Nov. 28. 


XIV.—TANNING, LEATHER. GLUE, SIZE, &o. 

[A.] 26,188. Howorth (Oesterreich. Pluviusin A.-G.). 
Manufacture of imitation chamois leather.* 
Nov. 19. 

„ 26,565. l^ontana. Process for removing colouring 

materiala from tanning liquors. Nov. 23, 

„ 26,073. Lambert. Liquid for use in melting and 

diluting glue. Nov. 24. 

[C.8.] 26,467 (1906). Inrig. I’reatment of waste leather. 
Nov. 28. 

XV.-^ANURES, &o. 

[A.] 26,636. Bazin. Increasing the quantity of nitrogen 
in peat, with a view to ite employment as manure. 
[Ft. Apph, Dec. 14. 1906.]* Nov. 23. 

^ 26,790. (Jolbum. Treatment of animal and vege¬ 

table matter for the production of manure. 
Nov. 26. 

X\l.—SUGAR, STARCH, GUM, &o. 

[A.] 20,871. Ncwton-Clare. Manufacture of sugars. 
Nov. 28. 


[C.6.] 24,018 (1905). England. Antiseptic or disinfecting 
compounds. Dec. 6. 

XTX.—PAPER, PASTEBOARD, &c. 

[A.] 26,601. T.cdcrcr. .Process for obtaining cellulose 
esU^rs from solutions. Nov. 22. * 

„ 2C,5(i2. Lcdcriir Preparation of acidylised cellulose 

solutions. Nov. 22. 

„ 26.603. l>?dcror. (.'cIIuIorc compounds or com- 

poHitions. Nov. 22. 

„ 26,944. Periug. Machine for making washable fat- 

and water-proof paper in the cold way.* 
Nov. 27. 

„ 2(i,9(i2. Beck. Manxifacturc of pafier, paperboard,, 

and moulded products.* Nov. 27. 

„ 27,125. Reck. Apparatus for making half-stuff 

froth peat turf.* Nov. 28. 

„ 27,126. Reek. Apparatus for making half-stuff 

from peat.* Nov. 28. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OII^, AND EXTRACTS. 

[A.J 23.648a. Newton (Bayer und Co.). Manufacture of 
raono-iodobehenio acid. Nov. 19. 

„ 26,689. Frestadius. See under XVIL 

„ 26,838. Jolmsou (Verem. Chminfabr. Zimmer und 

Co.). Manufacture of a new pharmaceutical 
product. Nov. 26. 

[C.S.] 6032 (1906). Wov/raann, and Clayton Aniline Co. 
Manufacture of camphene. Nov. 28. 

„ 5039 (1906). Abel (Aot.-Ge6. f. Anilinfabr.}. New 

salta of hexamothyleneamine and the manufao- 
tui*e thereof. Dec. 6. 

„ 8627 (1906). Johnson (Verein. Ohininfabr. Zimmer 

und Co.). Manufacture of quinine oxymagnesium 
haloid compounds and of quinine esters tl^refrom. 
Dec. 5. 

19,960 (1906). Basler Chem. Fabr. Manufacture of 
camphene. Nov. 28. 


XVII.—BREWING, WINKS, SPIRIT'S, &o. 

[A;] 26^169. Sleeman. Apparatus for washing, steeping, 
afrating, and germinating ^raia. Nov. 19. 

^ ; 416,689. hrestadius. Productixm of alcohols from 
^ Nov. 24. 


XXII.—EXPLOSIVES. MAT'CHEfi, &a 

[C.S.] 6681 (1906). Natho^ Thomsof,'l^toul, and Scott. 
Manufacture of nitrogtyceri^ 

„ 17*4l4 (1906). Resohke. |iiaiEH&et|ure of safety 

•x^osivei, Nov. 28. ■■ 
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aff^otdd by and proportional to tho temiJeraturo ? 
(8)'How could a corrwtion be made for tho error thus 
iotspduGod in the final titration. 


Meeting held at Burlington Houae^ on Monday^ 
November 8, 1906. 


UR. R. J. SRISW]^ IK THS OHAIB. 


THE ALLEN-MARQUARDT PROCESS FOR THE 
ESTIMATION OP HIGHER ALCOHOLS.* 

BY a. A. MAKK AND 0. H. 9TAOY. 

In the course of an extended investigation of samples of 
whisky for the Western Australian Government, in whioh 
the Allen'Marquardt method was employed for the esti¬ 
mation of higher alcohols, certain results were obtained 
which led us to make a special examination of this 
prooeBS.* The method was used exactly as described by 
Allen and Chattaway (Analyst, Vol. XVI.). In sub¬ 
tropical countries like Western Australia we are doubtless 
confronted with difficulties in chemical processes which 
never occur to workers in colder climates, and this oocun^ 
in tho present instance. 

We had been engaged for six months in examining a large 
number of samples of whisky, wliich were worked off in 
batches of 10 each. The examination was begun in early 
winter (June) and concluded in the middle of summer (the 
following January). Early in December, when tho first 
severe heat of summer began to make itself felt, dis- 
owpanciee b^an to appear in our estimations of the 
higher alvohms. Very much higher firoportions of these 
constituents appeared than the rest of the analysis would 
have led us to expect, and we naturally looked to the 
olimatio conditions for an explanation. In winter tho 
laboj:atx>ry temperature frequently falls as low as 50® F., 
while in summer it frequently rises to 96®—98® F.f One 
series of tests was specially designed to investigate the 
influence (if any) of those temperatures U].>on the process. 
The other series of t^ts was mode with a view to studying 
the end reactions obtained in tho final titration with 


In order to test the first question pur© alcohol had to be 
prepared, and known quantities of higher alcohols added. 

Preparation^ of pure alcohol,—Ahont two litres of com* 
meroial absolute alcohol were taken, sufficient cemben- 
tr<%ted alkali solution added to neu^liso acids and saponify 
esthrs, and the whole boiled under a rectifying column fw 
half an hour without, however, allowing imy to distil over. 
Seventy-five o.o. wore then distilled off very slowly (about 
one drop every two seconds) and rejected; a further 
75()fi.o. was then collected at tho rate of about one drop per 
second. This distillate was diluted to a strength of 15*6 
under proof—and used for the subsequent teats. 

Addilioii of higher alcohols.—To 700 o.o. of the diluted 
pure alcohol was added 0‘777 grm, of amyl alcohol giving 
0*111 grin, per 1{K) o.o. The amyl alcohol used was 
Merck’s “ pwrias,” boiling between 128® and I3I®C. It 
w'an encIuBod in a small, specially-blown glass bulb, pre¬ 
viously tared, whioh was scaled off before weighing; tibe 
bulb was then broken after immersion in the ethyl alcohol. 

Throe lots of 100 c.c. of pure alcohol were shaken out^ 
oxidised, and titrated according to Allen and Chattaway's 
method. The laboratory temperatures during the shaking 
out gradually rose from 86® to 92® F. 

Tablb Tests on pure alcohol. 


Teat. 


Barium hydroxkh) required 

for mifieral arid. 

Barium hydroxkle required ' 
fur miuonil a<‘id in oruaniu I 

arid . 

Kquivalent to amyl idoohul i 
perlOOe.e (In. grnw.) .... : 



i 

1*6 I 1‘6 J.ft 


14*7 

0*1294 


15*4 14>9 

0-1366 0-lJll 


ThoBO rosultB soernod extraordinarily high for purified 
ethyl alcohol, and we thoraforo took the combining wei|&t 
ol the acids in the barium salt obtained, and found, as 
supposed, that the greater portion of the acid was acetio 
acid. In all cases, therefore, tho tone amount of valeno « 
acid was arrived at by calculation. * The above throe result* 
thMi became:— 


Tabls No. 2. 


Voluun; nf 

Equivalent 

Wflght ol 


JV /10 barium 

amyl alcoiiol 

barium sa)t«. 

Combltiing 

hydroxide 

by direct 

barium 

Wright of 
udxud acids. 

used. 

reading. 

chloride. 

j r r. 

14*7 

0*1294 

0*1069 

60*7 i 

16*4 

o*iy&6 

0*2077 

67*4 

1+-9 

O-lSll 

0-198& 

66*7 


Caiculated 

barium 

ucetatu. 

C’aloiUaU'd. 

barium 

valerate. 

True 

amyl i 

alcohol. 

Otina. per 100 
litres of 
absolute 
aU'Ohcl. 

0-1016 1 

0*0244 

0*0178 

80*90 

0*1018 1 

0*0459 

0*0288 

49*00 

0*1040 ' 

0*0245 

0*0179 

37*14 


barium hydroxide, end especially as to the necessity and 
desirability of the jpreliminory titration with methyl 
orange for mineral acids. 

Influence of temperature, —In oases where the higher 
alcohols hod been extracted with carbon tetrachloride 
during high summer temperatures, we obtained very low 
combining weights for the acids contained in the Hnal 
banum suis, in other words, largo proportions of acetic 
acid wer% present with the valeric acia. This indicated 
that, at the higher temperatures, tho ethyl alcohol was 
dissolved in tho tetrachloride to on increased extent. 

This suggested the following questions ;->-(l) Were the 
higher aloohols completely exteacted under these circum¬ 
stances ? (2) Was the amount of ethyl alcohol dissolved 


• Tills paper ^ waoMslved in June l«t, just after the last 
meeting of the Solatoh 490^1906, ooU was taken as read. 


t A tempen 
is me la^- 


X has been raoordsd on one cocasion 

* summ«. . 


From this it would appear that even the oairefully-pM- 
pared ethyl alcohol contained quite notable quantitlee of 
higher alcohols. This, however, was largely corrected by ' * 
subsequent investigations. 

Three lots of liM) o.o. of tho control amyl alcohol solution 
were then treated in similar manner. Tho titration of 
these gave inflated figures for amyl alcohol in the same way 
as the pure alcohol solulions, but, when checked by the 
combining weight determination, the fcdlowing resi^ 
were obtained:— 


• By the following formula x 


W- 


Wiuire xmaoetate of barium tu mixed salts: 
hydmxlde used in titraUon (in gum.) calculated to barium vi 
w« Wright of mUed acetate and valerate of barium icmhd. 
»mtio of ng^lsoolar Wrights of barium aoeUte and baritti^ vi 








f 
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^ 

TABiSk No, 3. ' 1 


Te‘ifs on «thyl edcdJwl r/mtaining 0*111 gnti. amyl alcohol per 100 c.c. (230 grmc. per 100 liirta). 



No. of o.c. 
i^/10 barium 

Kqulvaicnt 
amyl alcohol 

WelKht of 
barium Rafts. 

♦ 

Comblnlntt 
wclgiit <0 

('alculated 

Oaiculated 

True 

Ormn. per loO 
Htiee of 


bydroxldo 

by direct 

less barium 

harium 

barium 

amyl 

alcohol. 

absolute 


used 

reading. 

chloride. 

iiilxva addH. 

acetate. 

valerate. 

alcohol. 

4 

22*0 

0*2016 

0-3S72 

H4*4 

n*iiH4 

0*2188 

0*1009 

228*11 


22*« 

0*1 OHO 

0*11217 

70*4 

0*1496 

0*1721 

0*0H0U 

195*86 

« 

2»*8 

O’2O04 

0*y640 

Hl-2 

0-1490 

0*2044 

0*1001 

220*22 

— 




.. .. _ 

- — . 

- - 

.... - 



The amyl alcohol found in each case was, therefore, 
oonsidcrably less than that taken. Ah wo ex^)eutcd, at 
them high tem])eratareH, conaiderable qnantitieH of ethyl 
alcohol were removed by the tetrachloride in the shaking 
out— hIro apparently the extraction of amyl alcohol was 
not quite, though nearly ooinnlotc. Conaidering the 
great difTerenoo efteet<«d in a roault by a very amal! error 
in the determination of the combining weight (vtde injra\ 
we think that some at leaei of the diacrepanoies are due 
to slight errora introduced into the combining weight 
determination through the presence of largo quantities 
<of baiium acetate. 

ITie above exiwitnenfa were under actual working 
temperature conuitions; it now became necesHury to 
oompar»i the reaulta with those obtained at low tern- 
peratunw. Hie use of ice to cool the solutionH while 
shaking out waw not found Katisfactorv in reducing the 
working teroyierntureB, oh it was founii difficult by this 
means to maintain uniform conditions. Arrangements 
were tberefona made to cany out the extractiona with 
tetrachloride for a sorica of teats in a refrigerating chamber. 
Through the courtesy of the mansger of the Government 
Refrigeruting Works, a room was placed at our disposal 
i at which a uniform tenqwrature of (k)® F. was maintained. 
The solutions, previously prepared, nml the rt^quired 
Apparatus and reagents were transferred to this chamber, 
and allowed to m^quire the temperature of the air before 
•aiy shaking out was altempled—the processes w’ere then 
oafried out as usual, and the separated Udrachlondo 
oontaining the higher alcohols was relurm>d to the labora¬ 
tory for oxidisation and the subsequent manipulation. 
Six tests corresponding precisely to those dtwicribcd above 
Were oariied out with the following results. Nos. 7, H 
and 1) were made with pure ethyl alcohol. Nos. 10, 11, 
and 12 with Boluticms containing 0-111 grins, of amyl 
alcohol per 100 o.c.:— 


show a much smaller jiroportion of hi^er alcohols, «.e., 
that little, if any. of these bodies remains in the puriffed 
spirit, as we expected. The difference between the testa 
1, 2, and 3, and 7, 8, and 0 in this respect, is, we believe, 
due to tile presence of the larger proportion of barium 
acetate ))rescnt in the first three tests, wliioh tends to 
introduce slight errors and magnify the effect of 
those errors in the determination of the combining 
weights. 

3. The extraction in tests 10, 11, and 12 is again con¬ 
siderably VkjIow the theoretical. 

The first two of those ooncliiaions oonfirined our 
exp<!ctations. The third called for further inquiry. 
This, however, was conduct(‘d in connection with the 
other scries of exfierimenls already referred to, and those 
will first l>e described. 

Expcr'mrnia with regard to the liiralion.- - hi an early 
stage of our work wo became convinced that tho preliminary 
titration “ for mineral acids,” using methyl orange as 
an indicator, was not reliable, because tin* methyl orange 
was Konsibly affected by fatty acids. Thus acotio acid 
gives an acid reaction with methyl orange which is not 
quantitative. Kvon afU)r a titration with barium 
hydroxide has been conducted to distinct alkalinity with 
methyl orange, a considerable amount of acidity is dis¬ 
closed by the further addition of phenolphthaleiu. llie 
following teats illustrat/ed this:—B'our solutions of acetic 
acid in distilled water were prepared containing respec¬ 
tively (13) 0*03012 grin., (U) 0*tHKJ24 gnu.. (IG) 0*09036 
grm., (16) 0*12048 grin, of acetic acid in 100 c.o. These 
were titrated with N/10 barium hydroxide using methyl 
orange, and the neutral and distinctly alkaline points 
not/cd. 'I'hc titration was then continued to the end point 


Table No. 4.— Testa at temperaturK of OO® F. 



No. ot c.o i 

1 Equivalent ' 

Wemht of 


i 


! Gruis. TMT 100 


j, N/10 harium 

amyl alcohol i 

barium sultH, 

(.'ombiniliR 

('alouiatod 

('atcu)ated i 

True 

litres of 


h.v droxldc. 1 

by direct , 

1 IcHH Irnrlum 

weight of 

barium 

barium 

amyl 

1 Bbsolut.e 

j 

used. ! 

TcadtuR. 1 

chloride. 

mixed acids. 

acetate. 

valerate. 

aioobul 

ak'ulml. ' 

7. 

3*4 1 

0*0290 

0*0478 

70*3 1 

0*0297 

0*0181 ' 

0*0094 

10*67 


8*5 

0*080K 

0*0480 

«9*6 ] 

0*lf.U3 

0*0137 

0*0071 

14*72 

0 

8*5 1 

O'OOOH 

0*0494 

73*6 

, <1*0300 

0*0194 

0*0100 

20*67 

10. 

12'« 

0*1109 

0*1908 

88*7 j 

0*0534 

0*0484 , 

0*0744 

154*35 

11. 

11*0 

0*1047 

0*1925 

94*3 1 

1 0*0270 

0*1049 ' 

0*0856 

177*05 

12. ' 

1 

12*0 

0*1070 

0*1900 1 

91*5 

, 0*0380 

0.152 

0*0789 

168*81 


Ilie following points were at once suggested :~ 

1. That the ethyl alcohol apparently goes mto solution 
i& the tetrachloride to a much smaller extent at the lower 
temperature, and consequontly much less acetic acid is 
obtained on oxidation, but that nevertheless titration 
alone cimnot be relied upon ,* in all oases the combining 
weights pf tho organic acids must lie determined, ana 
fee Amount of valeric acid calculated therefrom.* 

V 8." Tiiat the figurcR for the “ purified ethyl alcohol 

^ -ifillllftl ' - --—-- — - - - -- 

^ letter ooficlustciv however, woe to h^Utdous. 


with phenolphthalein. The amounts of N/IO barium 
hydroxide required to titrate acetic acid were:— 


Table N o. 



Methyl Oranse 

Dtatinct 

Pbonolptithaleiu 

TMt. 

neutral point 

alkatiiitty 

end reaction 


c.c. 

c.c. 

o.c. 

18 

0*6 

0*9 

4*9 

14 

1*6 

2*0. 

9*8 

15 

2.7 

3*9 

14*7 

16 

8*9 

5*0 

, 19*6 



-A- 

—-- 










tHo. 16 , A, BTAOy--THW'AI,LHaiI-MA»QUABS>T PE0CE8S FOB HIQHEE ALCOHOLS. 1127 


It is t^<TO£ore erideat tha^%ke use of metIM orange 
is inadiuisaible when acetic acid is present.* 

We th«i proceeded to inquire wbat was the probability 
of the formation of mineral aoid in the process, ahd 
whether the prelimmary titration for these acids should 
not be entirely dispensed with. Three lots of 100 o.o. 
of carbon tetrachloride were treated with the usual 
amount of oxidising mixture, and in exactly the same way 
as in an estimation of higher alcohols, except that, of 
course, no ethyl alcohol was present. The distillate 
obtained after oxidation gave no reaction whatever with 
methyl orange, so that no aiineral acids were present as 
the result of the oxidising mixture alone or from action 
upon the tetrachloride. In one case, however, the tlrst 
two drops of methyl orange' were bhutcM an<l chlorine 
could be detected by smell; traces of tliis substance 
could also be detected by smell in the residues of the other 
two tests. This bleaching of methyl orange has been 
noticed in a number of cases where jiotable spirits have 
been oxaraino<l, and may be due to (1) decomposition of 
carbmi tetraohloridet; (2) oxidation of chlorides, present 
as impurities in the oxidising mixture; or (3) introdu(5tion 
of chlorine compounds in the sample in the case of potable 
spirits. 

Three extractions (each with KK) c.c. of tetrachloride) 
were then carried out precisely as in the Allen-Marrpiardt 
jiroccss, in all resjiects except that alcohol was absent. 
That is to say, the shaking with salt solution, and sub¬ 
sequent washing with saturated salt and sodium sulphate 
solutions, was applied m each caso, and then the oxidotion 
again carried out as in the last three U^sts. Again no 
action on the indicator (except slight bleaching) was 
discernible on adding motbyl orange; the smell of 
chlorine was again detected. It would apfiear t.herefore 
that no mineral acids are formed in the process or from 
the materials used. 

The following table gives the results of tests Nos. 1 to 
12 recalcula^ted so that no deduction is made for mineral 
aoid, but all acidity is taken as organic acid :— 

* Viit also Sutton—'* Volumotito Analysis.” and Blodemano. 
Cbsm. Kol., 1006. 


It waa now possible (since the action on mineral aoida 
had'^ion eliminated) to t^t the actiaa of valeric aoid on 
methyl orange. This was done as follows;—Pure lu^Ho 
alcohol (b. pt. 128**'^] 31**} was added in the foUiphig 
respeetivo amounts to three portions of carbon tHitira' 
chloride:—(2^ ()-03K3 gym.. (24) a0677 grm., (2«> 
grm. These solutions were oxidised and titrated 
wifh both indicators, as in the case of experiments Kos. 
1—4, with the following results:— 

Table No. 7. 

N/IO Barium hydroxidi' required to Utrate valeric acid. 


Methyl Orange. Phenolphtboleltt. 


No. 

Neutral 

Alkaline 

Knd 

reaction 

Equal to 
amyl 

JbifreTftace 
from . 


1 

e c. 

c.c. 

alcohol. 

U>eoretlCAl. 

23 

t n-4 

o-»> 

4>C 

0*0401 ' 

0*0010 

24 

1 0*(5 

0-9 

7-2 

0*0034 1 

0-004T 

26 

1 1*0 

J*f» 

IC'O 

1 0>]4U8 1 

0*0142 




_ 

_ ,1 

, 


It is evident, thcTOforo (as was of course to be expected),, 
that valeric as well as acetic aoid ofFects methyl orutge. 
In the last two tests it will be noticed that apparently 
a cotiHidorable loss of amyl alcohol occurs, equal to 10 Mid 
31 grniH. ros)]octivo1y in 100 litres of absolute alcohol, and. 
this loss, apparent in teste 1—12, has already bwn referrod 
to ID coniiectiou with the hrst series of teste. This was 
further investigated. The residues from the final dia- 
iillation (after oxidation) in tests 24 and 25 weicx diluted' 
and again distilled. The distillates, when ‘titrated 
required 0*1 c.c. and 0-2 o.c. N/\(i Wium hydroxide^ 
solution respeolively. The corks used during the oxidn* 
tioD* were uoiled, and the solutions obtained in each oaM*, 
tiMjk a further O-l c.c. of alkali. These figures spve a 
further yield of 0*00170 grm. and 0*00264 grm. of amyl 


t Throughout the experiments pure carbon tetrachloride 
prepared by Merck, specially procured from Kurope. was employed. 


* All corks used throughout the proceM were protected wlCh ttm 
foil. .<»' 


Table No. G.— TeMs on purr alcolud. 





4 


Temperature rising from SO" to OU* K. 


Test. 

Volume of 

N/U) barium 
hydroxide used. 

Equal to amvl 
alcohol. 

Combining 
weight of acid 

Barium 

acetate. 

Barium 

valerate. 

Equal to amyl 
alcohol. 

' \ 

Amyl alcohol, 
parts mr 100 UtliNi 
absolute alcohol. 


r c. 

grms 


grnw. 

grma. 



J. 

10*3 

U-1434 

0M 

0*2027 

0*0000 

0*0030 

7*46 

2, 

17*0 

01400 

02*7 

0*2027 

0*0187 

0*0007 

20*04 

3* 

10*5 

0*1452 

61*1 

0*2048 

0-0074 

0*00.38 

>■86 



Tests OH ethyl alcohol containing O'lll grm. 

of amyl alcohol per lOO c.c. 

• 

4. 

24*0 

0*2101 

70*3 

0*1046 

0*10:16 

0*0840 

176.25 i 

5 

24-3 

0*2138 

70-H 

0*2204 

0*1008 

0*0056 

115*21 

6. 

26*0 

0*2270 

77-8 

0*1800 

0*1062 

0*1018 

210*24 i 


Testa on pure alcvM. 


Temperature of OO® F. 



Volume of 



i 

Barium 1 

Barium 

Equal to amyl 

Amyl alcohol. 

Test. 

If/io barium 

Equal to amyl 

Combining I 

parte per 100 Htrei 


^ydroxlde used. 

alcohol. 

1 

, weight of acid, 

1 1 

acetate. 1 

1 

valerate. 

alcoliol. ! 

1 

absolute alcohol. 


' 0.0. 

arms. 

arms. 

t Rfms. 

! grms. 



7. 

! 4*0 , 

0*0362 

«7*6 

0*042 

0*012 

0*0062 

12*86 

8. 

8*0 

0*0343 

06*3 

0*0450 

1 0*0000 1 

0*0084 

7*06. 

0 . 1 

1 S'O ! 

1 : 

0*0343 

50*0 

0*0877 

I 0*0150 

0*0082 

' ') , . 


Tests on sthyl aUokai corUaining 0*111 grm. of amyl alcohol per 100 c.r 


10. 

13*7 

0*1206 

84*4 

i 0*0660 

ouij, 

0*078.1 

16 t*U 

11. 

18*2 

0*1102 

88*0 

1 0*0688 

0*161^ 

0*0700 


12. 


o-Uu 

.. . V 

^ «*« 

0*0506 


^ 0*0722 
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alcohol respeotiwly. The Ions oould not therefore be 
accounted for in these directions. In oiwo the error 
might be duo to impurities in the om^ alcohol used, that 
employed in the pievious teste was refraotionated. and 
only, that portion boiling between 129*6® end 130® 0. was 
used for a further series of tests. 

Tests 2« to SD-j-ten lots (each 100 c.o.) of purified 
ethyl alcohol were diluted to 16° under proof, and* amyl 
alcohol added so that the first five solutions ooiitainod 
0*0867 grm., and the second five 0*0490(1 grm. They 
were then salted out and extracted in the usual way, 
except that two successive washings of 40 c.c. of tetra¬ 
chloride solution were used, and then the usual washmgs 
of 30, 20, and 10 c.c., making 140 c.o. of tetrachloride in 
all.* The end titration was made with phenolphthalein 
alone, and the total acidity reckoned as organic acids. In 
other dSspects the process was conducted in exactly 
the usual way. The room temperatun*H during the tests 
vari^ from 68°—74° F. The results are given in Table 
No. A 


lore in othewL triBlng. ia>p(», M oompawd*wi‘’'t ‘Ite 
when o x H l a t l ton wan coaduoted iioddr codd^nser. 

After •ttfeatiofi, the carbon terfraohloiide w4« separated 
from the'ttttutops solution of barium vaWater the flask 
and Bcparator Vasbed, and the wasbini^s added to the 
aqueous* Bolutiony which was evaporated in large platinum 
dishes to di^eaa, and the reaidues further dried for one 
hour at 100® 0. In no case was the theoretical amount 
of barium valerate obtttinod» and in moat oaaoa the loss 
waa very serious. In one experiment, a weighed quantity 
of barium carbonate was added to the Boiiition during 
evaporation, to see if this wquld prevent loss of valeric 
acid, but without result. 

In any attempt to correct the titration result in the 
Allen-Marquardt method, when, by reason of the tem¬ 
perature of “ shaking out,” acetic acid may be present, 
it is obvious that this loss of valeric acid, by lowering the 
apparentcombining weight of the organic acids, will intro¬ 
duce a grave error. Thus, taking mo maximum loss in 
the present series of experiments (test No. 43), the 


Table No. 8. 

.ff*©cr»n»c 7 ^^« on ethvl alcohol of 86 per cent, proof epint, containing quantities of amyl alcoM boiling between 
^ 129-6° and 130° C. 


Temperature of SO* F. 


No. of 
test. 


se. 

27. 
88 . 

28. 
SO. 


SS. 


Amount 
of amyl 
alcohol 
added. 


grma. 

0°0867 

0-0807 

0*0867 

0°08e7 

0.0867 

0.04006 

0*04000 

0«04006 

0°04e06 

0.04806 


Vol. Of 
N/IO 
barium 
hydroxide 
used. 


c.c. 

18*6 

18*7 

18*2 

18-2 

16-9 

14-4 

14-7 

i:i«2 

14.2 

12°8 


Weight of 

Amount of 

Amount of 

Combining 

barium 

amyl 

alcohol 

ethyl 

weight of 


alcohol 

mixed or- 

obtained 

rocovorod. 

recovered. 

ganio acids. 

grms. 

grins. 

Rrms 

7«-l 

0-2873 

0-07860 

0-0481 

0-2860 

0-07320 

0.062H 

77*7 

0-2803 

0-07471 

• 0-0482 

78*6 

0-2764 

0-0644 

0-0546 

76-7 

0-2480 

0-0682 

' 0-0431 

78-6 

0-2028 

, 0-04050 

0*0460 

j 73-4 

0-2083 

0-04376 

i 0*0447 

1 74-8 

0-1868 

i 0.03810 

0-0402 

t 74-0 

0-189& 

0*08873 

0*045 

78*0 

0-1786 

; 0-08444 

' 0*0408 

1 72-8 


i 

1 


! Average 


Amount 
of aiuyl 
alcohol 
taken, ex¬ 
pressed as 
itrms. per 
100 Utree of 
absolute 
alcohol. 


Amount of 
[amyl alcohol, 
rscovered, 
expressed 
as gnus, per 
IQO Utros 
of alMolute 
ah'ohol. 


178-70 
178-70 
178 70 
178*70 
178-70 
lOMl 
101*11 
lOl-ll 
101*11 
101*11 

loss of amyl 


161.80 

160-88 

164*00 

132*74 

140-66 

83*48 

80*18 

80-68 

79-77 

70*89 

aloohul 




! Loss of 


; amyl 

Laboratory 

I alcohol. 

tempera- 

I expremed 

ture 

las grms. per 

during the 

1 100 iltr«i 

the process 
of shaking 

{ of absolute 


out. 

1 _ 

•F. 

16*90 

1 

1 

27-82 

74 

24*70 - 

' 74 

46*06 

74 

38*14 

68 

17*83 

68-*-*60 

10*82 

es—eo 

20*62 

68—68 

24*34 

70 

30*12 

70 

25*40 



It will be Been that a loss occurred in all cases, which 
has been circulated into grm«. per 100 litres of absolute 
alcohol. The original alcoholic Btrongths of the solutions 
■were those of ordinary bottled commercial apiriU. and 
therefore the loss is that which might be expected in the 
examination of such spiritB. The average loss is more 
than half the maximum, and more than twice the minimum. 
The uniform amount of ethyl alcohol extracted in these 
tests OB shown in column 6’is particularly intereBting. 

It has been pointed out by Schidrowitz (Analyst, 30, 
p. 191) that some lose is incurred through the inoomploto 
cOBdensation of tetrachloride containing valeric acid in 
the reflux condensers used during the oxidation process, 
iSd he recommends the use of apecial rod and disc con¬ 
densers and ground in glass connections. Tliese were 
not procurable here, so wo made experiments with the 
oxidation process carried on in preesure bottles. The 
results of those were bo satiefootory that in future we 
intend to use this apparatus in preference to reflux con- 
deosers. The method has also the great advantage of 
saving at least half the time in oxidation, though it 
Mouhees more personal attention on the part of the 
^‘aiialyst. . 

Tests in closed bottiss.—Thirteen tests with varying 
quantities of pure amyl alcohol dissolved in purified 
carbon 5^trachforide were carried out. The testa wore 
enclosed in 8 oz. flat stoppered bottles, clamped in specially 
prepared brass frames. They were heated for four hours 
m a water oven, at a temperature of about 90° C., and 
were ah^en for ope minute about every seven minutes. 

the annexed table it will be seen that, by direct 
tltr^ion. there was no loss i n some oa8e|^acd very slight 

Tbis Sfecautlon was Uk€o to see If JW-^Jlbe^ttaotion ^ 
^ ooconsd. Tbs resulti sbomsl |h»t nn effs^ 


theoretical amount of barium valerate was 0-lfll grm., 
but the actual weight of barium valerate obtained was 
only 0*1468 grm.* ; the difference, 0*0142 grm., indicates 
directly a loss of 0*007 grm. of amyl alcohol; this difference 
however, also increases the apparent amount of barium 
acetate present, and taking mto account the lowering 
effect of this upon the combining weight, it represents 
a loss of 0*0298 grm. of amyl alcohol or. a total of 0*0836 
grm. as found by titration. The error thus introduced is 
described m the appended table os “ working error,” 
while the direct error is shown in column 5. 

Table No. 9. —Testa in pressure bottles. 


1 

1 

2 1 

8 

4 




Amyl 

alcohol 



Amyl 

found by 

No. 

Amyl 

alcohol 

combined 


found l;y 

weight 


used. 

tltcaUoti. 

method. 

36 

gnn. 

U-0346 

grm. 

0*0366 

grm. 

0*0230 

37 

O'Oook 

0*0370 

0-0348 

38 

0*0603 

0*0686 

0*0436 

38 

0-0683 

0*0683 

0-0488 

40 

0-0716 

0*0713 

0*0430 

41 

0*0741 

0*0728 

0-0586 

42 

0*0777 

0*0766 

0-0662 

43 

0*0884 

0*0886 

0-0586 

44 

! 0*0863 

0*0840 

0-0687 

46 

0*0823 

0-0802 

0-0686 

46 

0*0886 

8*0868 

0-0661 . 

47 

0-O9OO 

O-lOlg 

0-0741 

4S 

1 0*1040 

0*1047 

0*0763 


• mkiM 

■re iliwirnii -nnf 


Lom of amyl 
alcohol calc, 
directly from 
loM of 
valeric acid 


grm. 

0.0028 

0*0006 

0*0036 

0*0060 

0*0071 

0*0086 

0-0060 

0*0U7S 

0*0088 

0-0068 

0-097S 

0-0067 

0-007 


BesulUng 
worktng 
error. 
Loss of 
amyl 
alcohol. 


grm. 

p*0U7 

0-0022 

0-0150 

0.0196 

0-0283 

0*0144 

0*0218 

0*0288 

0*0168 

0*0276 

0-0288 

0-0271 

0-0284 


' 

■hnirn In, tha tatda. 
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BNCLOSBD IS COAL & (JERTAIN COAL DUSTS. II! > 


^0 loss in tto otoajMiat^uId^ppei^th 

H very s«no?u »nd splits# <m*, as pcaii^ oat by 
Sohiarowitz; but »«iin more iierioua on© appoara to have 
been overlooked, ^z., that due to the lo^ of Valerio 
acid by evaporation from the barium salt during the 
estimation of the;, combining weight. This ereor is so 
great that in our opinion it entirely vitiates tho value of 
this operation. 

A peculiar circumstance was noticed during these 
special tests, which we have not seen previously recorded. 
In oil coeps where the amount of amvl alcohol oct^ upon 
approached 0*1 grm., a heai^ precipitate was produced 
during the oxidation. In the subsequent distillation, 
at the point when the lost tetrachloride was boiled off 
a heavy, dry lf>oking scum formed in the distilling flask, 
and only disappeared when the remaining aqueous liquid, 
had boiled for some little time. Only in one case during 
the analysis of over 100 samples of eommoroial spirits 
was this effect observed, and that was a case where the 
higher alcohols were present in oxcoptionallv largo 
quantities. 

Although the conclusions arrived at may appear in 
some instances to be based on a very small scries of teats, 
we would like to say that in every inatanoe the results 
of these special aeries have been confirmwl by othera 
obtained in a very extensive examination re(^ontly made 
in tlic laboratory, embracing 105 different brands of 
commercial spirits. 

CoNOLUSTONS. 

1. In order to obtain complete oxidation of the amyl 
alcohol and recovery of the valeric acid, the pressure 
bottle method is preferable to the use of reflux condenaers. 

2. Serious loss of valeric acid ooijurs in the process of 
<ir 3 ring the barium salta for esUmation of the combining 
weight of the acid. 

3. At temt>eratures exceeding 60® F., the sohibiUty of 
ethyl alcohol in carbon tetrai^hloridc, and subsequent 
formation of acetic acid during oxidation, render it 
impowible to calculate the higher alcohols from the 
titration aloue; this solubility increases with the working 
temperature. 

4. The titration for mineral acids is unnecessary, and 
introduces errors. 

6. Accurate results may be obtained by observing the 
following points:— 

(а) The shaking out to be performed at a temperature 
' of 60° F., or loss. 

(б) The oxidation to Iw conducted in pressuie bottles. 

‘ (c) The higher alcohols to bo dotormineil by dirtcl 

„ titration only, calculating all acidity as valeric 
acid. 


Newcastle Section. 




ij:. 

MtiUing held at Armstrong C<dlege on Thuradelyf 
Noven^er^, 1906. 


DB. J. T, DUNK IN THB OHAIE. 


The Saville Shaw Medal (awarded annually to tfe student 
of Armstrong College) was proaonted to Mr. F. 0. Tcobil^lgs. 


THE GASES ENCLOSED IN COAL AND GERTAtN- 
GOAL DITSTS. ' 

BY r. O. TKOBBEDOI. 

Communicated by Professor Bsdson, 


This note sets forth the results of the analysis of iiyu 
gases enclosed in the coal constituting the Busty Seam, '* 
at Birtley, in the County of Durham, together with the 
examination of the gases enclosed in the dust formed 
in the screening of the coal, and in samples of dust ool* 
looted on the timbers in the mine. The samples wikSi 
supplied by Mr. Philip Kirkup, who also kindly gavp 
a seotion of the seam, showing the relative proportions erf 
bright coal and “<lant” which constitute this seam.,^ 

The method of oxtrootiug the gases from the obal it 
practically that adopted by W. J. Thomas, A weighed 
amount of the coal or dust contained in a round bottomed 
flask is sealed on to a mercury air*pump, c.g., either a 
T5pler or (ieisslor pump. The air was removed in the 
usual manner, and in establishing a vacuum the last 
portion of air was collooted, and analysed. The coal 
was now allowed to remain in the exhausted flask, Ac., 
for several days, the gas evolved being pump^ ;bff 
from time to time, collected over mercury, and subse¬ 
quently analysed. After removal of these gases the coal 
was next heated fur several hours by means of water kept 
boiling, the gas so driven off was pump^ off, oollectM, 
measured, and analysed. This procedure wee repeated 
until it was judged that the whole of the gas obtamable 
under these conditions had been expelled. 

The gases obtained in this manner were analysed, the 
apparatus devised by Dr. Sodeau being used/ for thitf 
purpose. 

Ine following table contains a statement of the results j—. 


Wflght of coal .. 
last portion of air 
tjras at ordinary 
teiupei'ttture 
Time of standinK.. 

et 100* C. .. 
Time of heating.. 
'Volume of gas at 
100 ‘ C. jw 100 
grms. of coal .. 


e 


•Carbon dioxide .. 

Oxygen . 

OarboD monoxide 

Olefines . 

Taraffins (CoHm + tl 
NitKMfsn . 


Bright coal. 

1 “ Dant." 

Surface dust. 

Dust from timbsii. 

200 grins 

23-04 c.e N.T.P. 

: 240 grms. 

30-47 c.c. N.T.P. 

166 grms. 

11-17 c.o. N.T.P. 

201-0 grms. 

17*46 o.c. N.T.P. 

08-1 o.c. N.T.P. 

16 days 

414-0 c.e. N.T.P. 

68 hours 

' 36-02 c.c. N.T.P. 

167 lioun 

80-0 o.c. N.T.P. 

8*64 c c. N.T.P. 

7 days 

14*M o.c. N.T.P. 

2-08 o.c. N.T.P. 

22-07 0.0. N.T.P. 

130 o.c. N.T f». 

86*0 c.c. N.T.P. 

0*2 C.C. N.T.P. 

11*4 0.0. N.T.P. ’ 


Parts per ceni. 



22*s 


7*0 

8-S 

0*7 


4*0 

0*3 

U'S 


2*0 

2&*1 


6. V. o. 


17>1 35‘8 

10-B 0*6 

1*6 


28*6 

0‘0 


b. 

4*0 

6-S 


C. 


e. 6. 0. 


S6*8 

2*6 

4'2 


6*0 

10*4 

VA 


4*7 

13‘7 


65*1 

S-O 

O'i 


16*1 

58*4 


88*4 

'8»*T 


e3*« 

1*0 


8*1 

68*a 


0<4 

92*7 


60-8 

1*0 



2>2 

70*4 


— 1*8 


L ; W) »* <*) OtdhiMy toiaiwrature’ ' («) ft 100’ 0. 


Mliionl Obolvol.* 


} 
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EWAN-THE MANUFACTURE OF CYANOOlir' ^RGafiDE. 


P>ec. 16, im 


Thti |iroxiniato anaiyaitt of theea Hamplea of coal, duat, ’ 
&c., haa Wn made by Misa E. Oliver, B.Sc.; the following 
talde containa a statement of the results 


1 

Bright 


Surface 1 

Bust from 


coal. 


duet. 1 

Umben. 

Molstare . 

0‘0S 

1-00 

0-81 

1 

3-07 

Volatile matter .. 

31-47 

15-20 

! 28-4 

22-33 

fixed carbon ... 

S4-12 1 

76-41 

. 61-82 ' 

20-01 

Ash. 

3-78 

8-3 

8-07 1 

46-60 


100-00 

100-00 1 

100-00 

j 100-00 


Although the investigations of von Meyer,W. J. Thomas, 
Beclson, and McContieu, Dr. iirooliinann, the Keports of 
the Fire-Damp Commissions in PruHsia and Austria, &c., 
have made’ ua familiar with Iho general eharacler of the 
gaaea enclosed in coal and coal <luHt, there are still some 
points of interest brought to light in the analyses detiiilecl 
above. In the lirst jilace, it is evident that the bright 
coal is mainly responsible for the occluded gases in a 


•bowing that coal, from thor^mine, not only 

givoi on its enclosed gases," hvA up gases from 
the air and oxygen preferentially to nv^gen. 

Attention ia being direoted to the Nitrogen oemtained 
in the occluded gases, with the object of h^^aining the 
prosmice or otherwise of the inert gases, which are asso¬ 
ciated with atmospheric nitrogen. As ^ experiments 
aro still in progress it has not been thought desirable 
to include an account of these In this notel' 

A similar examination has been mode of tho occluded 
gases in a sample of coal dust from the Fernie Mine in 
British Columbia, where an* explosion occurred in 1902. 
The sample of dust (remarkable for its Hnencss), and also 
of the coal from the name mine were obtained by Dr. Bodsom 
from Mr. J. Ashworth, Mining F/ngineer, Derby, England. 

The gasoH differ fioru those of the Busby seam, in 
chara<iter of the coiubustiblo constituenls. which are 
undoubtedly nnxtiuxtH of higher homologuos of the 
marsh gas sories. Iii fact, the iiom^iosition of these gases 
is not dissimilar to that of tlu* gases obtained by Bedson> 
{loC: cit.) from the Kyho}>c coal dust and coal. 

The following table contains the results of tho analyses of 
the occluded gases 


Ftmh coal. 



Vol. from 100 
grms. coal. 

Ciirb. diox- j 

Oxygen. ' 

1 

CnBtn- 

I ('urbon 
j monoxide. 

1 CnHs'i + a- 

Nitrognti. 

CoaJ DvH — 

c.c 

j 

1 





(a) Baa at ordinary temperature 
(ft) (Itta at 100* 0. 

12-8 

26-r> 

0-7 

0-0 

1 0-0 

6-3 


16-2 

S6-7 1 

11-7 

0-0 

0-0 

10-8 

40-S 

Coal-- 





i 



b (e) Last portion of air . 

— 

7-r. 

30-6 

0-0 

0-0 

H-0 

73-3 

(d) Oae at ordinary temperature ' 

(e) Gas at 100* 0. 

22-2 

18-6 

7-2 

1 0-0 

0-0 

24-3 

i 57-j 

23-1 1 

35-4 

1-0 

n-4 

7-e 

62-7 

i 2-6 


sample of coal, yielding not only the larger volume, but 
also the larger proportion of combustible gas. Further, the 
results of the explosion of the comlnistible gas show this 
constituent to be almost entirely marsh gas. as is that 
from the “ dant ” also ; whereas the oombuslible gas 
yielded bv the dnst formed in screening the coal gives 
results wliich are most easily interpreted as indicating 
the presence with marsh gas of other hydrotiarbons of 
the paraffin series; although this indication is not so marked 
as that obtained by Bedson in his examination of the 
gMCS obtained from the dust produced in the screening 
of coal at Byhope, and communicated to the Korth of 
England Mining Institution in IKHK. Tho presence of the 
higher homologuos of marsh gas m similar dusts has also 
been drawn attention to m the Beport of the Austrian 
Fire Damp Commission. 

The proportion of oxygen in the last portion of air 
removed in the evacuation of the vessels containing the 
coal calls for remark. It will V>e noted that its proportion 
to the nitrogen is greater than in air. This confirms an 
observation dosorilx'd by Bedson (Trans, of Federated 
Institution of Mining Engineers. 1902), in which }ueces of 
freshly hewn coal were let up into tho Torricellian vamium 
of aBjiecjallvconBlnictwlbarometer; and the gases given 
off removed and analysed. Coal of the same origin w’as, 
after being ex|)osed to the air of the laboratory, treated 
in a similar manner. The emalysis of the gases obtained 
in this way gave the following results;— 



Freshly 

Cloal after 


hewn 

exposure 


coal. 

to the air. 

Oorboa dioxide 

1-66 

M8 

Oxygen 

Mar«li gu .. 

8-79 

44-60 

23*80 

S-6H 

Nitrogen 

44-76 

71-44 


IOO-C9 

100*00 


Tho results of tho explosion of the combustible con* 
siituonts of thi'Se gases, gave the following values for 
“ n ” in the formula C'nH 20 + 8, m “ a" n — (auproximately) 
I, in “6.” n —4*4, in “ c.” in " n = l'H, and 

in “ c," 2‘5. 


Scottish Section. 


Meetiri’g held at. Olaagou’ on Friday, Novemher 9, I90fi. 

PROF. TlfOUAS OKAY IN THE CHAIR. 


THE MANUFACTURE OF OYANOGEN BROMIDE. 

BY THOMAS ZWAKT, M.SC., FH.D. 

The use of cyanogen bromide as a solvent for gold was 
first proposed by Dr. (laze, of Westjmrt, New ^aland, 
in 1892, shortly after tho introduction of the cyanide 
process of gold extraction. Snlman and Teed in 1894 
showed that it was only efficient as a solvent for gold 
when used with an alkali cyanide, its function being the 
same os that of oxygen in tho solution. Thi>' neater 
rapidity of extraction which way be obtained by the 
use o! cyanogen bromide does not, as a rule, make up 
for the extra oost of the reagent, and its use is therefore 
limited to a few refraotory ores which cannot be treated 
satisfactorily by cyanide alone. 

Before the intrwuotion of Sulman and Teed's jirocoBs 

S en bromide was by adding a solution of a 
5 to bronze, thi^, .Br8+KCN = KBT+BrCN. It 
was soon loand, cyanogen bromide itself 

polymeriaea ; permit of its transport. 
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IBeo. 15 . leoe. 


IV. 

^ toiitiftl concoutration of thobromic acid^O’023‘22 gr. mol. 
litre. Com^MJHition of solution— 
linrO3+2HBr + 3HCN + 0-llNaa4-O*16HCl. 



iVr Clint, of t 

Pftr cent, of 



hydrof-ynnlc add \ 

bromic acid 1 

k. 

fnlns. 1 

iinrliantfiMl. i 

unrhunitiid. 



1 

; 8S-2 

310 


7H-1 1 

H0<4 

204 

IS 

02*7 1 

04°U 

344 

2d 

40«7 

M'O 

264 

73 

:}5*4 

38*0 




Average. 

3011 

— 


.... . — 



The nearly constant difference between .the loss of 
hydrocyanic acid and of bromic at^id which is apparent in 
the above tables oppeare to be due to volatilisation of 
Ijydrocyanio acid. Two blank expcrimentSi in which 
no bromic acid waH used, gave lossea of 1 -3 and 2-8 j^r cent, 
of the hydrocyanic acid in 30 and 46 minutes respectively. 

It ii now necessary to deduce the equations for the 
+*looity of the reactions studied; for comparison, tl.e 
readtioh between bromic and bydrobromic acids may 
also be included. 

Provided that no secondary reactions occur the changes 

'nre:—” 

HBrO,+6HBr+3HCN = 3BrCN + 3HBr v SHjO (A) 
HBr0,+2HBr+3IICN = 3Br(3N + 3Hs,0 (B) 

HBrO,+6HBr =3Br8 + 3H80. (C) 

Regarding the strong acids as completely dissociated 
and the hydrocyanic acid as entirely undissociated, the 
concentrations of the reacting ions after I minutes, wlien 
the traction m of the bromic acid remains unchanged, 
are :— 


CBdJt'Cs' ’»■(' 
Cb.' (3—2»»)C 

Ch- (3—3m)C’ 


B 

7nC 

2niV 

3frtC’ 


7n(J 

5wi(’ 

Ow*C’ 


where C is tlie initial conoentration of the bromic acid. 

Substituting these values in the differential equation (1) 
and integrating, we obtain finally, 

(l'8+_w)* 3 


C*t = 


l + «» 


- 0 080) 


(Ai) 

(B») 


■64*:'* . 

- 640* ^ .* 

The values of i in Tables I. and II. are ealculatod by 
sneans of equation A*. Hquation IB does not apply 
sixactly to the figures in TaWes 111. and IV.. because in one 
cose there was a slight deficiency and in the other a smati 
excess of acid. The values of * in these tallies were, 
therefore, obtained directly from the differential e<|uation, 
the values of the differential oo-eflicients being obtained 
graphioally from a curve drawn through the experimental 
points. The values calculated by means of lit arc. how¬ 
ever, very little different from those obtained in this way. 

The values of *, at 26°, for the three different reactions 
me, (A) 266 and 276, (B) 300 and 304. (C) 276 to 30« ; 
the Bgreomenl is sufficiently close to warrant the conclu¬ 
sion that no secondary changes of any importance occur. 

ExperimeoU vMh mdfhurit- acid.—Tvo experiments were 
inatlo in exactly the same way as those described in Tables 
I. and II., except that sulphurio acid was used instead of 
Jiydroehloric aoM. The results are given in Tables V. and 
V'l., and, for comparison, the time* required to reach the 
same stage in the change uemg bydroohloric acid are inter- 
prolated^gW T'aMee J. and It 


TABha V.—Initial conotjUraiion of itroniic tusidi 0*0102 
grm. mol. iier litre. Compii»iOon of solution, 
H BrOa+4*0(lHBr ■h3*04H0N + 4'*'B4Nh,804 


Per cent, of 
hydrocyanic add 

Time In 

Time with’ j 

ItaUo. 

unchanged. | 

1 mins. 

hydroohlojlc add. 


AQ'S 

8 

'■ 1 

1 

3*3 

70-9 

20 

e-0 ' 

0y-6 

37 

9°u ; 


00'4 i 

62 

' 14-4 ! 


63>» 

70 

]9°4 

3°6 

27-0 

224 

61*8 

4>8 

23-4 

334 

00*8 

6*6 

2*3 

971 

1 

" 



'J'xBUS VI. -Initial cancetUratiun of bromic acid, 0*0204 
gr. mol. per litre. Composition of solution. 
HBrO. -I- 4*n6H Br -i- 3*04HCN -h4*94Na,80s 


Per cent, of 
hydrocyanic acid 
imcliauKtid, 


72-4 

54-5 

11-4 

00 



Time with 

Ratio. 

min». 

6 

liydroolUorio acid 


13 

2-3 

6*6 

31 

4*4 

7*0 

110 

16*0 

7-3 

080 




It appears, thus, that a given stage in the decomposition is 
rea(*liod from Ihreo to seven times sooner witli hydrochloric 
than with sulpliuric acid. 

It i» iiopoHHiblo to calculate the concentration ot the 
hydrogen ions in tile solutions containing sulphurio acid, 
because the value of the equilibrium constant of the 
reaction H+804"aiHS(l4' is unknown. A rougli esti¬ 
mate may be based on O. Tower’s determinations of the 
concentrations of the hydrogen ions in solutions of sodium 
hydrogen sulpliaie (Zeits. pliys. Chem., 18.16, 18, 46), and 
oil (he conductivity of sulphuric aohl solutions. 

The initial solutions in ISxperiments V. and VI. may be 
regarded as contamiiig 3*92 NaHSOs : 1*02 tla8(}4. At the 
concentrations used, these two substances yield approxi¬ 
mately equal quantities of hydrogen ions, and therefore the 
dissociation of either of them is not affected much by the 
presence of the other. 

The comeiitrations of tlio hydrogen ions in the two 
solutions used in Experiments V. and VI., estimated in 
this way. are 0*027 and 0*06 grm. mol, per litre, that is 2*2 
and 2*4' times less than in the corresponding experiments 
with hydrochloric acid. Binoe the velocity of change is 
proportional to the square of the concentration ot the 
hydrogen ions, it sliould be 4*8 and 6*8 times greater with 
hydroclilorio than with sulphuric acid. The dillCTonoo 
between the rate of reaction observed with sulphuric and 
hydrochloric acids apjsiars, therefoco, to be satisfaetorily 
aeoounted for by the smaller dissociation of tlio sulphurio 
acid. 

Tile results obtained are valuable as affording a clue 
to the effect of tlie initial concentration of the solution on 
tiie yield of cyanogen bromide which can be obtained in a 
given time. The following table (oaloulatod by means of 
Equation B') applies to the reaction, HBrOs-b2HBr-b 
3HCN = 3CNBr-h3Hal) whiohisthe only one whioh is oi 
importance in proctioe. 


IidUal 

counentration of 
bromic add 
(grm. mola. pet 
litre.) 

Feroentage of the poMlble oyazmgen 
oromlde formed. 

90. 

96. 

90. 

0*06 

ti boon ' 

074 boui* 

1 year 

(hi 


sl .. 

01 weeks 

0*2 

8 #» 

il3 salca. 

V62 hours 

0*6 

0*6.: 

4 .. 

8* hoius 
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Since the acid uged in ^aetiee is sulphuric acid, the times 
required will be still greater than those tabulated. Of 
course the time reqi&ed for the last stages of the 
change could be shortened bjf using an excess of acid, but 
smoe the cyanogen Iwomido solution is to be mixed subso* 
quently with a solution of au alkali cyanide, it is dogirable 
to have it aa nearly neutral as possible. 

Mixing the eitetrgt. —In mixing a charge, the temijorature 
should not be allowed to rise above about 85* C., ainoe 
ovanogen bromide boils at 61® C. Good agitation should 
also be provided, in order to prevent the solution from 
becoming locally alkaline, fllthough hydrocyanic acid 
and cyanogen bromide ^lavo no action on each other, 
potassium or sodium cyanide reacts quickly with cyanogen 
bromide, thus, KCN+CNBr^KBr+CgNj; the'sodium 
carbonate which is often present in commercial cyaaide also 
decomposes cyanogen bromide thus, CNBr+2Na«COa + 
Hj0«2NaH(j03+NaCN0+NaBr. Tlie further action of 
sodium bicarbonate is so slow that it may be neglected. 

It may be remarked that even water decomposes 
cyanogen bromide; although the reaction is exfremely slow 
at the ordinary temperature, it is very easily observed at 
100®. Probably this accounts for the instability of imper* 
fectly dried cyanogen bromide; the trace of hydrobroniic 
acid formed by the action of moisture would, in presence 
of atmospheric oxygen, yield the bromine required to 
bring about rapid polymerisation. 

The reactions of cyanogen bromide with alkali 
hydroxides and carbonates, and water, ap]>ear to l>e 
fundamentally the same, namely, 0Nlir + 20H'=s 
Br' + CNO^+HgO. 'i'he dilTerent velocities of the reac¬ 
tions are due to tlui ditlcrent uouoentrations of the hydroxyl 
ions in the reagents. 

Analysis of eolutioM. —The working of the process may 
be confrollcd by analyses of the final solution. I have 
found the following methods to be convenient and accurate. 

To an aliquot portion of the Holution considerable excess 
of potassium iodide and hydrochloric acid are added, and 
the iodine liberated titrated with sodium thiosulphate. 
The quantity of iodine found should be the same as that 
which would have been produced by the bromic acid 
m-iginally used. Any difference mdicatos a loss cither of 
bromic acid or cyanogen liromide. 

A second sample is treated in the same way after 
destroying the cyanogen bromide by adding sodium 
hydroxide. The ditTerenco lietwoen these results gives 
the cyanogen bromide projent. The second result gives 
the quantity of bromic a<nd left unchanged. The quantity 
of cyanide left unchanged is determined in tlic way 
described previously. If the quantities loft unchanged 
are excessive, it indicates that the time allowed for the 
reaction was insufficient, or that too little acid was used. 
The quantity of free aoid^ the final solution is easily 
determined hy titration with a standardised solution of 
eodium bioarTOnate, using methyl orange as indicator. 

A fe.w preparations of cyanogen bromide were canied 
out in order to confirm the results obtained by the study 
of the reaction. The “ bromine salt ’* and cyanide used 
had the following compositions ;— 


Bromine salt. 

Cyanide. 

NaBrO, 

U-01 

KON 

30-33 

KBrO, 

23-91 

NaCN 

61-17 

NaBr 

49-39 

NajCO, 

NaCNO 

13-70 

NajCO, 

6-22 

3-01 

NaOH 

0-45 

No,0 

Na«S 

Nm 

0-(54 

Water 

6-24 

0-01 

PegO, 

0-7S 

0-82 

e 

99-00 


100-18 
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the tube os well as riosBiblc. The cyanide was then 
added slowly in the form of a concentrated solution,'* 
The whole mass soon solidified to a thick paste of crystals ^ 
of cyanogen bromide. After standing for a measured ^ 
time, the product was diluted to 200 c.c. and measured 
quantities drawn olf for analysis. The results of t^o 
such exporiments wore :— 



I. 

I IX. 

luitlal ('oiicentrstiOQ of bromic acid i 

0*7 

0*7 

Time of reaction . 

7 mins. 

17i hours 

Fer cent of tlinory— 

boss of cyanogen bromide . 

4*2 

5*4 

Yield of cyauoKi'n bromide .... 

81*.’) 

8&«7 

Per cent, of tiicoquantity used-—* 

OnchanBed bromate . 

14*5 

8*9 

Uiicimnged cyanide. 

11-B 

8*1 

Frcii add. 

2*9 

0*6 

Fraft add catoulatud. 

e-6 

8*8 


— 

.. .. 


In the first exi)eriment, the time was too short, and in 
both of thorn the concentration was too large, the mixture 
Iwcamo so thick owing to the separation of oyan^en 
bromide that proper mixing was impoasiblo. T he main 
fault, however, was a deficiency of sulphuric acid ; per . 
cent, of the acid is required to neutraiiso the cyanide an4 ’ 
the carlxmate in the bromme salt; of the remaiadw,^ 
14*5 cent, should be left unchanged in Experiment I,, 
that IS, 6»G per cent, of the total quantity usea. 

A larger ejuantity of tlie ooid was, therefore, used % 
the next experiments, and, in order to avoid the diffloiilty . 
of mixing, the bromine salt and cyanide wore mixed and 
adiiecl to the sulphuric acid in the form of a concentrated 
solution. Although the solution was only about ono-haii 
the former strength it still became pasty owing to the 
crystallisation of cyanogen hromido. The following 
results wore obtained ;— 


Initial concentration of bromic add 

I’lmc of reaction . 

Per cent of theoretical quantity— 

liO** of cyanoKcu bromide . 

yieid of cyanoitcn bromide. 

Per cent of the quantity used— 

Uiu'hnngod bromate . 

Unclianged cyanide. 

Fret* arid. 

Free add calculated. 


III. 

IV. 

0*407 

0*872 

8 bn. 23mliis.! 

I7i bn. 

s*e 

1*9 

88*9 

94*2 

! 6*5 

8*9 

6*4 

1*7 

3*5 

8*7 

3*9 

1*8 


The results of these experiments show that the more 
closely the experimental conditions approach those which 
the theoretical study of the reactions has shown to he 
necessary, the more nearly do the yields obtained approach 
the theoretical value. 

I am indebted to the oourUisy of the directors of th« 
Cossel Cyanide Company, Ltd., tor permission to publish 
these results. 


THE RELAITON OP SOLOTION PRESSURE TO 
SURFACE CONDITION IN METALS. 


5*27 grms. of the bromine salt and 2*47 grms. of cyanide 
were u»^ in each experiment. The catoulatod quantity 
of 64 per cent, sul^diuriu acid (4*35 o.c.) was placed in 
a 200 C.O. burette with a t^p funnel ground to fit its upper 
end, and provided with a small washing; anparatus to 
catob cyanogen bromide vapour. The *;eoiid bromine 
•lalt was then placed m the tune, put of ctmiaot with the 
acid, the ground atop^ pangdng the fennel ineerted, 
and the sail and aoid mixed together, shaking and cooling 


OHAKtl» X. FAWSITT, 0.80., PH.D. 

Thb manner in which a metal ia di«»olved by an aoid 
depoadi on the oonoentration of the aoid and on the 
preoenoe of impurities in it. It also de|Hmda on the tem¬ 
perature, the pretence of impuritiee in the metal, and mi 
the atato of the metal aunace. Many obaervem hay® 
noticed that the condition of the anrface haa a very great 
effect on the rate of volution. Prom a recent inveatigation 
(IVana. Amec. Ohem. Soo., 1900, B, 1^; see page 1149) by 
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FAWSITT—SOLXmON PKB8SURB IN IttETAT^. 


BurseRH and Engle into the rate of solution of iron in ooids, 
the following figures are taken :— 

Lots in grms, per sqvare ivek of iron in normcd sulphuric 
acid on a ll^hour run. 


Compact, soft sheet iron . 0*0270 

Coarsely crystaline electrolytic iron. 0*4806 

The same, but denser deposit . 0*3201 

The same, heated red hoi, and slowly cooled .... 0*226 


The variation in these mimhers may be taken aa being 
solely due to difference in the surface condition. 

The exact investigation of the surface condition by 
experiments of this kind ia somewhat difficult, aa the 
original eiirfaco is soon dissolved away and a new one 
exposed. There exists a more accurate method of treating 
the anrfao(*, which is, however, a meflMurc of the static 
condition with regard to solution, and not the kinetic 
condition, 'rhis methcai lies in the determination of the 
electrolytic potential of a motal with respect tt» a solution 
of any one of its own salts in water. The potential varies 
with the concentration of the aolution employed, hut by 
using always a particular eoncontratioii- say normal— 
different specimens of metal may readily he compared. 

The metals employed were in the form of thin rods. 
7hese were mostly about 4 ins. long and one-eighth of an 
inch in diameter. When being tested, the surface of the 
metals was coated with wax, except for a very small 
part specially selected for examination. The E.M.F. 
determinations were made by the compenHation method, 
theiialomcl normal cleidrode Wing taken us standard for a 
single potential difference—+0-660 volt. It was often 
noticed that the potential of a rod of metal changed con¬ 
siderably when left in the solution. Iron is very bad in 
this respei t. whether placed in a ferrous or feme solution ; 
in fact, it is impossible to obtain any constant readings at 
all if the rods are kept still. Ey rotating the rods at about 
six revolut.ions jter second, I obtained constant results , 
an incroased rate of rotation had m moat cases no effettt. 

ITic metals experimented with were silver, gold, and 
iron, 'i ho silver ami gold U8<*d were pure ; the iron was 
used in several grades of purity. The presence of im¬ 
purities in iron did not, however, have any (mnsiderable 
effect on the potential, n» the following figures show. The 
aurface In these cases was rubbed clean with coarse emery. 


Sinf^e potentials in ferrous sulphate (^’tnolecular). 


Iron (purest obbiinahle) . 

0-18 per cent, carbon steel (slowly cooled) 
0*23 per cent. „ ». 

0*4 per cent. „ *, 

0*9 per cent. „ r. 


- ()*0h 2 volt 
-(1*078 „ 
-0-078 „ 
-0*077 „ 
-0*076 


The potential of those steels is the potential of the ferrite 
they contain ; any ceinentite present has very little effect. 
It has been shown by Beilby (this ,T., 1904, 7KH) that mctalK 
exist in t wo phases, hard and soft. 1 have found that when 
(the surface of) a metal is in the crystalline or soft con¬ 
dition, its solution presaure is not so groat as when in the 
amorphous or hard condition. 


Silver in silver nitn^e (molecular). 


Brightly polished silvor . +1*066 volt. 

The same aimoaled by heating red 

hot .y +1 *666 ” 

The annealed silver after being 

hammered till hard . +1*067 ** 


The potential in the case of the silver hardened by 
hammering differs by about 0*01 volt from the annealed 
variety. The effect of polishing is to form a surface 
skin of hardened metal which, is exteemely thin, but the 
potential as found above is very nearly the same asj^for 
the hammered silver. 


1 give next similar measurements for gold:— 


Gold in gold dUoride (1400-mo/eoul^r). 


Polished gold . +1,447 volt. 

The same annealed . +1.464 ” 

Hammered gold .. +1.422 ** 


Here again the hardened variety has a greater solution' 
pressure than the annealed, but. apparently the polished 
layer is not thick enough to give the same potential as 
tho hammered specimen. 

1 wish next to show that a rough surface of a motal 
has a greater solution pressure than a smooth surface, 
the metal surfa<ies being otherwise in a similar condition. 

Thus, a Hpeeimen of annealed silver with a smooth 
8urf»M!c was found to have a potential of +1*066 volt, 
'rile rml was then etched with nitric acid until the surface 
became quite rough. Tho rod was then fouud to have 
a potential of +1 *051 volt. 

I give next some moasurementH on iron and steel in 
solutions of ferrous sulphate (^-molecular) and ferric 
chloride (^--molecular). 


Pure compact iron— 

Polished . 

Hubbed with coarse emery 
Elec.trolytic iron — 

FreHh from depositing bath 
Heated gently in hydrogen 
Heated red liot in hyiirogen 
Steel containing 0-4 jier cent, 
carbon— 

Polished . 

Rubbed witii coarse emery 
Etched with nitric acid .. 

I’unuco blasted .. 

(/ast iron shot blasted .... 


Ferrous 

Ferric 

sulphate. 

clUoricle. 

_ 

+0-120 

- 0-082 

+0-128 

-0.147 

+0-040 

-0-071 

+ 0-121 

-0-037 

+ 0-138 

- 0-074 

+0-146 

- 0-077 

+0-144 

- 0-087> 

+0-132 

— 

+ 0-118 

-0-104 

+ 0-007 


With iron or steel, a roughening of the surface, whether 
produced by etching or blasting, produces an increase in 
the solution ]»iCB8ure. (hie may conclude that the 
greater solution pressure is due to tho larger number of 
points exposed to tlie liquid. Theoretical considerations 
indeed would allow that a point of metal should have a 
greater tendency to dissolve than a piano surface. 

It will be noticed that the numbers obtained for electrO' 
lytic iron are similar to tho solution numbers as found by 
Burgess and Eiiglo. It may bo assumed tliat an electro¬ 
lytic deposit is brystallino, but that it is also somewhat 
loosely attached to the metal||Qdemoath, and will prearait 
many pomte or surfaces of great convexity to the solution. 
As a crystulhue modification its solution pressure should 
be Bmall. but as a surface exposing many points its solution 
pressure should bo large. Tho freshly precipitated form 
ntis a large solution pi-ossure which is, however, greatly 
reduixd by heating. This may possibly be due to tho 
iron shrinking to a more compact form, as well as to a 
rounding off of the points of metal at a temtierature far 
below the melting point. I am much indeoted to tho 
Brymbo Steel (’o,. Ltd., for si>ecimens of steel which 
they placed at my disposal, and to Mr. H. L. Heathcote, 
of Coventry, for several suggestions in regard to the 
potential of iron and steel. 


ERRATUM, 


This Journal, Nov. 30th, p. 1080, ool. 2, line 4, for 
**Tmchemioal ” read ** as chemical.** 


Dsatlis. 

ChuxilBr, Proi Wm. H., Lehigh Univeieiiy, South 
BethleiuiUi Fe-. U.S.A., Hot. SO. 

fode, Henuts, 831. Weat 67th Street, New York CStv. 
U.S.A. 
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I.—PLANT, APPARATUS, & MACHINERY. 

{Coniintted from yogi 1081.) 

JHalyiis under HerUe comlit^nH; New method for -• 

H. T. Brown, F. £Bcoiubt>, A. McMullen, and J. H. 
Miliar. "rraiiB. Guinness Itesearch Lab., 1906, 1., 
300—305. 

Tail authors have designed a diffusion apnaratuH which 
possessOH the advantage of enabling a relatively small 
volume of liquid to be dialysed on a large area of dialysing 
membrane, the liquid on either side of the membrane boing 
kept in rnotiou, and meauH being provided for ensuring the 
sterility of the liq uid in the <»eli. llio dialysing cell is shown 
in the figure at A. it consists of two brass frames olamped 
together with the membrane of parchment i>aper l>etwoen 
them. The fai'cs of the two frames are cast in a zig-zag 


passes out tlirough g into H, in which its flotv » measu^. 
From H, it passen through the cell. A. and comes out 
at a". The diffusate is collected in the vessel, IC which 
is ojien to the air, and the flow is regutatod at the rate 
of 5 litres in 0 hours. As the diffusate aocummuiates, 
it 18 suoked into the vacuum ])an, L, in which it is oonoen- 
trated, and the product is withdrawn into the flask, M, 
by suction applied to the vessel, N.—J. F. B. 

F»uu9H Patents. 

Measuring the flxtw of gaeea and other f,\tids and liquide i 

Apparatus for -. J2. W. Monkhouse, London, 

and F. W. Burstnll, Birmingham. Fng. Pat. 837, 
Jan. 12, 1006. 

'J'hk claim is for a method of applying the principle of 



•or corrugated form so a.s to afford rigidity, and a 
maximum lengtli in a minimum of space. The fatics are 
■channelled out to the depth of h in.» so that when itUmpcd 
■together they form a dimision cell j in. deep, divided into 
‘two equal compartments by the paper diaphragm. The 
In^ass tubes, a, a*, are in connection with the two rmd 
■of the ttpjwr chamber and the tubes, a*', a*", with those 
of the lower chamber. The solution flows through the 
upfier compM'tment from left <o right, and the wat«r 
through the lower one from right to left. The solution, 
1000 c.c, is placed in the tapped funnel, C, about 300 c.c. 
being allowed to flow down the tube, C', into the vessel 
D, in the bottom of which is placed a seal of mercury to 
-prevent back suction np O'. The circulation of the liquid 
takes place by gravity from C, through X>, I)', o. A, o', 
into B. From E, it is euoked by a pump through the 
vertical tube, c. passing through a coil m the copper, 
•sterilising vessel, F, and then by way of /, book into 0. ’ 
The liquid U ro^steriliaed every day by boiling the water 
in F. The circulation of water takes ploce from the 
•S-Utre vessel, O, fitted with a 6-Htre funnel in its nook, 
<^<m»tituting a oonstant-level reservoir. The w^ter 



measuring the flow of (luidn by observing the difference 
of preHNure between two pointN in a pipe. The difference 
of pressure between the two points depends upon the 
length and cross-sectional area of the pipe, and the 
quantity of fluid flowing through it in a given time. The 
invention consists in causing the fluid which is to be 
ineoHured to pass equally through a number of calibrated 
parallel pipes, so that, iyy moasurtng the flow in any one 
or more, the flow through the whole number can be 
calculated. The pipes are arranged either in an annular 
ring or in groups iiotween two ptetes, which are attached 
at each end to a casing whion serves to connect the 
apparatus to the main. If the pipes are of equal diameter 
and are arranged in a ring, the equal distribution of the 
fluid is attained by plac.ing a distributing cone with its 
apex pointing in tne 0 (>po 8 ite direction to that in which 
the fluid is moving. XL however, the arrangement in 
groups or concentric rings is adopted, the cone is omitted, 
and the pi]>eB arc made of different diameters, those in 
the direct path of the fluid being smaller than the outer 
ones in order that an Moal voinme may flow through 
each of the pipes.—W. H. C. 
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Ceturilvgal machines for drying purpates. R. Haddiui, 
Ixtndon. From Aktiebologet Separator, Stookholm. 
Eng. Pat. 1«.0()3, July 14, 1906. 






Ik the figures, two oonstruotional forms of the inTention 
a«5 shown ; one (»n the loft and the other on the right, 
llje material to be separated is fed through the opening, 
t, and flows between tne upper purforat-ed dise, «. and tho 
lower solid diw^, 6. The disc, a, is carriwi by 
tho oovor, e, whioJ) is attJiched to the l»ottoiii 
jnece, d, corru'd and rotated by tlio hollow 
shaft, e. The disc, 6, winch is provided 
with rings, g, shown attoeshed to the disc, 
b, on the left, and t<» tlio disc, a on the 
right of the figure, is carried and. rotated by 
the solid shaft, /. The matoriaV is pressed 
against the dieH‘, a, and the upi^er ring, g, 
by centrifugal fori'O, and the liquid passes 
through the perforations to the liquid 
outlet, 1. The two disem are rotated at 
different speeds, and tho ring, g, which has 
an opening. A, moves, in the case shown 
on the left of the figure, relatively to the 
mass pressed against the disc, a, so that 
the solid matter passes continuously through 
the oponbig, A. It then presses against 
tho next ring, g, and passes from ring to 
ring until it escapes from the solids outlet, L 
On the right of the figure the rings, g, are 


shown attached to the disc, a, and drapers, m (see Fig. 2), 
ore provided, attached to the disc, b, to cause tho 
solids to pass through the openings, A.—W. K. C. 

Ct’-ntrif'ugal iejkjrators for liguids, C. 0. P. de I,«aval 
and k, K.* F. FagerstToin, Stockholm. Eng. Pal, 
18,707, Aug. 21, mo. 

Thb proportion between tho quantities of the liquids 
separated is contrulUHl by tho insortiou of a ring or fiange 
inside the neck portion of the drum-cover, or of the top 
plate, or both. The fianges or nags are provided with one 
(»r more aitortures, the size erf which can be adjusted by 
other rings which arc relatively movable and are provided 
with correBjiondjng openings.—W. H. C. 

Unitkp States Patbkts. 

S&fHirator ; Centrifugal -. N. S. Bole, Stookholm. 

IJ.S. Vat. 834,254, Oct. 30, IfiOfi. 

See Eng. Vat. »U5 of 1005 ; this J., 1905. i004.~T.F.B. 

IkhijtinUing apparatnst. .E. W. C-ookc, New York^ 
Assignor to Tlio Cokel Co. f’.S. Vat. 834.265, Oct. 30. 
1906. 

Sek Kng. Vat. 14.H54 of 1905 ; this J.. 1905. 1319.—T.F.B. 


J. M. WhiU\ Maplctonborough, Vn., Asfligi 
OT’oimor. Mapleton IK'ikiI, Va., and H. Tj 


Ind. r.S. 


;nof 
Tyne 
Pat. 834,696. 


Ihifer. 
to F 

Smith, jun., Baltimore, 

<)ct. 30, 1906. 

A FUKiJAC'JC is built at the bottom of a stoth or drying- 
tower, the lower half of which is lilted with aiternatoly 
disposed, inclined plates, having curved upper edges and 
uj)tunjed lower rims. Spaces are loft at the sides of the 
plates (o allow the upward passage of the gases, and the 
material to be dried travels downwards from plate to plate. 
In the upper part of the tower, above the plates, are 
opp<JHilely juebnod scries of sloping scrrscntf, the upper¬ 
most series of which is surmounted by a conical screen. 

—W. H. C. 

Atr-drying appartUuH. C. (). Williams, Assignor to 
Federal Gas Co., »St,. Louis, Mo II.S. Pat. 834,698, 

Oct. 30, 1906. 

'Vue air is passed through chamherH provided with 
slightly inclined corrUgatod shelves on which the drying 
medium is placed. The shelves spring aiternatoly from 
opposite sides of the (jhamher, leaving a space on alternate 
sides of each shelf, so that there is a continuuuH passage 
through tho chamber for the air. Several chambers may 
be conibined into a series, and provided with a suitable 
arrangement of )ifpe connections and valves so that 
any ehauilier in the series may be cut out of action. >E«oh- 
oUainber has a drain pipe at the bottom to convey away 
any liquid to a bank piaoe<i below.—W. H. C. 

I F^er, J. T. H. Paul, Assignor to E. Goldman and Co.. 

I Chicago. Ill. U.S. Pat. 834,637. Oct. 30. 1906. 

I The claim is for a filter, a half sectional view oi which is 
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oi.. I.—Ptrt|asrr. apparatus, & 
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Bho\TO in the iiguro, and which consist* of a casing. A, 
having an inlet pipe, B, and a central outlet, C. ilSiter 
elements, I), are arranged in the casing, and the liquid to 
be Altered enters at B, circulates in the direction indicated 
by the arrows. piwsoH through the perforated plates, E,E, 
through the tiitering material, T), and escapees through the 
perforartod sides, F,r, of the collecting chambers, (>, from 
which it flows through the openings, H, into the central 
discharge pipe, C.—W. H. C. 

Frhnoh Patents. 

Co7tfCrt(ra/tng liquitht; Ai^paratU4i jo 


Kestner. 


J. F. P, 

Kr. Pat. 561,731), 6ept.. 2, 1905, 

The claim is for increasing the output of ordinary single 
or multiple effect evaporators by the addition to eac^h 
effect of the “ Kestner ** evaporator tubes d(‘Hfnl>ed m 
Ft. Pat. 315,973 of 1901 (this J., 1903, 78H).—W. fi. a 

Drying chamber, 0. H. Vamlamme. Fr. Pal. 357,530, 
June 25, 1906. 

Thk claim is for the division of the drying cliamber into 
parallel compartments and for the sub-division of tlie 
latter into triangular spaces. This is cffcclod by rauBing 
the continuous travelling band which carries tin' material to 
pass over rollers arranged in triangles in the parallel 
chambers. 1'ho latter arc provided with fans and heating 
pipes, which are close to but do not touch tht' band. 

•W. H. 0. 

Drying apparaliut; CorUinuoit.s - . Akticbolaget 

Separator. Fr. Pat. 36H,J1K, July 17, 1906. 

SfiK Eng. Pat. 16,000 of 1906 ; this J., 1906. 108J. * T.F.B. 

Ammonia vapour of high tension for use as a motive power ; 
process for the Cfintinuous produetwn of Nouo 

BetriobsLraft tJes. Fr. Pat. 367,679, June 29, 1906. 

A 26 ]>er wmt. solution of ammonia is heated under a 
pressure of 5iglit atmospheres in the boiler. A, to about 
100^^ C., so that a portion only of the gaa is evolved. This 
gas leaves the boiler by the pip<v a, which is surrounded by 
the concentric pipe, 6, and the hot w'eak Uc{u(»r from the 
boiler is drawn off through the pi]>o, fA, and the annular 
space between the pipes, a and h. 'I'he two travel side 
by side as far as the inlet valve, r. iff the engine, t), so 
that the tem^ierature an<l consoipiuntly the pressure of 
the gas is maintained. The exhaust atmuonia gu* passes 
from the cylinder by the pipe, H, to the oil-cat-eher, r, 
and thence to the interior of the fiijrfa<-e condenser, C, 
,j|>y the pi}»e, d^. The condenser, contams a large 
number of cooling pipes through which <5oki water circu¬ 
lates, and cool weak liquor from the heat intenihanger, B, 
is injected into U in the form of fog by the pulveriser, g. 
The gas and fog condense together, producing a vacuium 
in the condenser, C, and cmleot at the bottom in the 


chamber, '^' ^e cold atrong liquor i» drawn 

off throuj^ the k, by ..the pump, i, anti delivered by 

the pipe, A into the bottom ohamtier. m, of the heat inter- 
changer, B; it passes up the tubes and takes up heat from 
the hot.weak liquor wmeh enters at the top of the space 
surrounding the tubes by the pipe, 6^, When the strong 
liquor reaches the upper chamber, n, it is already nearly 
at the same temperature as the ii(j[uid in the boiler, A, 
to which it is retlirnod by the nipe, o, whilst the weak 
liquor, having become quite cold, Wves the bottom of the 
lieat interohangor, B, by the pipe, /, to re-absotb gas in 
tlie Burfai'e i^ondenHor, 0. It is stated that, as only a 
small quantity of beat is re<]uirod to boil off a portiim of 
the ammonia in the boiler, A, I'oiupared with the amount .. 
required to comnlolely deprive the liouor of its gw, the 
coiiHumptioii of fuel is very low. — VV. H. 0. 

Ei'apor.ation and desiccation of materials at a low Umpera^ 

ture : Apjxirattis for the progressiiHi -. C. E, 

Charaberland. Fr. Pat. 367,783, July 5, 1908. 

The apparatus consists of a <lrving chamber, preferably 
with a glass top, in which the material to bo dried is 
placed in layers and through which air w some other 
suitable gaseous medium, maintained at a low degree of 
saturation, is circulated by a pump or fan. The .same 
volume of gas is used continuously, being drawn from the 
drying chamber through a water-cooled condenser, VlMre 
the liquid it has taken up is emndonsed and drawil^ll!, 
by the pump or fan, and delivered to a heater from wmoh 
it returns to tlm drying chaml>or. The pump may be 
tlriven by a wabjr motor, and the woste water used tgr- , 
cool the condonwr.—\V. H. C. < . 

(iBaMAN Patent. ' f 

('nUrifugtU apparatus for the separation of Hqtads from 
susficnded solid ninlter. (5. Haubold, jun, ^r. 
Pat. 171,291, Oct. 25, 11K)3. 



'i'UE apparatus is shown in the accompanying flgure. 
A movable ring, 6. is sus{>endod in the upper part of the 
rotating bowl, a, so as to leave m annular ant, c. The- 
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liquid ift introduced tl»ou|;K the hi M bowl is 
rotated, the heavier solid parttoleH passing through tihe slit, 
c, over the edge, (*, of the bowl into the containing T(»eel. /, 
from which they are rotiiovod at g. The Uquidi freed from 
Holidn, overflows into the ohranel. k, is removed 
through the pipe, 1. —A. 8. . 


IL-FUEL, GAS. AND UGHT. 

{Continued fnm jtage 1086.) 

Co(d and other combaetiblta ; Calorifir. value of -. 

G. Arth. Hull. 8oc. d’Kneouragement, 1006, Rev. 

Metall., 407—408. 

Thb author points out that in the usual determination 
of the calortlic value of a fuel, it is assumed that the 
liToduots of eombustion are eooled to the orrlinary tejn])era- 
ture, and that the result is therefore higlior than can ever 
lie rfialised in teelinieal practice, where the resulting gases 
always leave the lines at a tom]>erature above ioO’ 
The aasOciation of (iernian arul Austrian engineers have 
agreed that calorific valiu's should he (ude.iilated on the 
aesuroyition that the whole of the jiroducts are eoolod only 
to 100'^ C., and that the wafer formed remains as steam. 
The author advises the adoption of this plan in hranee, 
undar the name of “ lower calorific value,” distinguishing 
tha calorific value as at jirescnt stated os ” higlier culonlie 
value.” With bituminous coals or other fuel containing 
•4—'6 ywr cent, of hydrogen, the dilTiireiuie hotween themv 
values, due to hydrogen, will he from 3—‘Iti jier <*eiit. 
of the total.--J. T. D. 

Acttylent ; Cauttett of cup/o»ionf* -. N. Caro. 

Verein z. Refdrd des (lewerliefieisses VVrIi.. IhOG. 

206—236, 246-^-292. 8oionce Ahstroetts, 1906, 9A, 
623. 

1’() explain tlio cauwis of the mysterious explosions winch 
have .^uiiictithea occurriyl with acetylene, the author has 
made y|Q exhaustive investigation ol (I) the explosive 
pro^rties y (2),tKo effect of the <iocomposition process upon 
explosive wopertiefl ; (3) the effect of heat and steam ; 
(4) effect ctt impuiltieH. With regard the author’s 

experiments on tlic explosion of acetylene under various 
pressureB in a steel boinh gave resulling yiressures 
oimsiderably higher than Berthelot's {vtz.^ at 12 atnios. 
initial, the end preSBUres are: Jterthelot, 93; Caro, 
128almOB.). The clowr approximation of the acetylene 
raoleouies ineceascB the propagation of the deeoiuposition, 
and gives rise to dxploalve effect; even when dissolved 
in acetone, acetylene is explosive, and gives the same final 
prtjssures as pure acetylene, and even higher tmd-]ire«Hurcs 
witli liigher miiial pressures, owing to decomposition of 
the acetone. Acetylene mixed with inert gases iimler 
pressure (for the purpose of separating the moloiMilos) 
no-s a somewhat diminished oxplosihihiy. At -80'-' 
neither compretised nor liquid acetylene can bc-i exploded, 
hence the diluting substance which reduces cxplosilhlity is 
oonsidered to act as an iniernal cooling agent. As regards 
dilution with air; 26 per cent, of air to aeotylciie. or 3 yxsr 
<‘ent<4 of acotylcno to an, is enough to produce an explosive 
mixture. (2) The heat set free during dwornposition of 
the earbide neither directiv nor indirccjtly iiicTeaHcs the 
axplosibility of pure acetylene at atmospheric pressure. 
(3) Heating pro<1uoes an im^reaso in the expiosihility at 
higher presBures, NO that sometiiueN at little over l^atnios. 
oiily, a<^ctylcno has been explodotl, in the case of dry gas. 
Witli Htoaiu present, the expiosihility is increased, without 
the usual softening influence of the hydrogen being 
observable. Ah regards acetylene and air mixtures, 
heating increases the explosibility ; the presence of water 
vapour, which, being endothermic, should reduce the 
exyiloBibility, was found Ui actually do so when the 
explosion takes place at constant pressure (when the 
gases can at once expand). In closed vessels, however, 
with excess of acetyiene the explosibility is apparently 
increased. Finely'divided metals or sulphides cause 
ignition. 

Power obtainable from metallurgical umlt 

C. Biohter. X., i>age 1151. 
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Oarbort monoxide; Action of - on eteam at red heat, 

and action of hydrogen on carbon dioxide. A. Gautier. 
VIL, page 1145. 

j . English Patknts. 

; Coke ovene. A. 0. JoneH, New Brancepeth, Durham. 

Eng. Pat. 11,600, May 18, 1906. 

A VKBTiCAi. coke oven is heated by a series of independent 
horizontal, combustion Hues which extend along one sidb 
of the oven, from the front to the back, across the back, 
and along the other side to the front, where they open 
into a common flue loading to the chimney. The upper 
jiortion of the oven is provided with a surrounding Hue, 
through which air is circulated, to cool the upper portion, 
: ami prevent decomposition of the evolved gases. The 
' oven iH charged through an opening at the top, of the full 
; siz(' of the ujtper ]iart of the oven, % moans of a travelling 
; hopper, rutiinng on rails mounted on the front and rear 
walls of the battery of ovens. The charging o^auiiug is 
; closed by a hinged cover. Discharging is effected by 
means of a sliding door at the foot of Uie oven. -H. B. 

; Oaji fnoiluccre. Clelaud's Graving Dock and Slipway 
Co., Ltd., Willington Quay on Tyne, and A. B. Rox¬ 
burgh, Whitlev Bay, Northuniborland. Eng. Pat, 
i 22,(>46, Oct. 30; 1905* 

i Tiiic producer in preferably of rectangular cross-section, 
! and huH a grate consisting of vertii-al bars forming a 
j veiiicai Hurfa<!e in line with the brutk lining above it lo 
I allow free descent of the fuel ; or the grate may Iw out- 
I wardly inclined towards the bottom. By this arrangenicnt 
t the air is admitted above the ash and clinker. The grate 
j IS carried by a casing in the jiroducer wall oloaed hy a 
j dour, and forming a chamber for admission of air and steam. 

I The lining o})pOKite the grate slopes inwaixUy, and the 
' bottom of the producer terminatew m a water seal with 
sloping front for removal of ash and elink.ir. The gas 
outlet IH near tlie top of the side nppositi* the grate, and 
I is jiroviiicfl with a grating of slats inclined upwards. The 
I liot gas pasHOH through a liriok-liriod ehairil»er containing 
1 a boiler, from wlmdi steam is led to the admission chamlier. 

I -*A.T. L. 

i Gases -under -pressure for ynitver purposes; Conihuslion 

, apparatus for -pritdnction of -(}. J. Weljcr, Kansas 

j City, U.S.A. Eng. Pat. 22,229, Oct. 31, 1905. 

j A tioMbi'HTioN-imAAfHEH witli noti-ooiiducting lining is 
I connected liy a ]npe to the valve-chest of an engine of 
i the condensing and expansion lyjie. The ohaml^r is 
j fitted with a grate, doors for charging witli coal and with- 
! drawing ashoN. and a safety valve. The fuel is ignitwl, 

I the doors closed, and air aiimitted under jiressure from a 
I receiver hy an inlet below the grate. The receiver 
I IS ebargwi by a hand-pump at starting. Products of 
' combustion are generated under pressure and used m 
the engine, which drives an air-compressor from an 
1 eccentric on tlic erank-aliaft, to supply air for combustion. 

I The presHuro in the combustion chamber actuates a piston 
j controlled by a spring, so that when the pressure cxcoods 
j the desired limit, the piston is forced back and oporatei 
j the air-supply valve through a system of lovors. A 
; second combustion chamber may be used for burning oil, 
j such as gasoline. The oil and air enter by concentric 
I pipes, and the supply of eaoh is controlled by the pressure 
in the combustion cKainber, as described above. The top 
I of the oil tank is connected to tlie air rosorvoir to obtain 
the pressure necessary to force oi! into the combustion- 
chamber.—A. T. L. 

Oas producer apparatus; Construction and workingbf ——. 
T\ W. 8. Hutchins, Manchester, and J. B. Wilkie, 
Liverpool. Eng. Pat. 24,443, Nov. 27, 1905. 

A OAS PKoouoBft plant, in which the gas is drawn from the 
scrubbers and producer by on exhausting fan. is oombiued 
with a gas pressure governor oonneotod to the outlet 
of the fan, and arranged so that an increase of pressure 
causes a throttling of the gas supply from the fan. The 
producer thus delivers a variable supply of gas at constant 
pressare according to the consumption, without the use 

M- 
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of a gag'holdar. The governor desosibed hat a bell 
‘working in a water or other seal, and actuating a lever 
which brings a plate opposite the oudet of the fan.—A.T.Ih 

lUumiwUing and heating gas [from oil*]; Proceee for the- 

produetion of permanent -. W. J. Dibdin and H. C. 

Woltereok, London. Eng. Pat. 26,666, Deo. 21, 1906. 
A MiXTDR* of hydrocarbons <paraffin) and superheated 
’F-<team, in finest division, is passed at high temperature 
(bright orange) over a porous, spongy contact material 
oonsisting of ferrous-ferric oxide, oontaming, preferably, 
free protoxide. The oonlhct material may hv> obtained, 
preferablv, by passing steSm and an excess of hydro¬ 
carbons for several davs through aii ir<m or steel retort, 
filled with thin iron tubes and kept at a bright red beat, 
until no metaUio iron is left in the thm tubes. For the 
production, with such material, of gas of lO-candle power, 
the ratio of hydrocarbons to steam is kept at about 1 to 10. 
It is stated that 1 ton of crude petroleum will produce 
about 100,000 ob. ft. of lO-canale gas, of composition 
resembling that of ordinary illuminating gas.—U. B. 

Incandescent electric lamp filaments ; Manufacture of - 

from thorium. British Thomson-Houston Co., Ltd., 
London. From General Klootric Ck>., of Schenectady, 
N.y. Eng. Pat. 14,972a, July 20, 1005. 

TilORitTM powder (obtained, for example, according to 
Eng. Pat. 14,972 of 1905; this J.. 1900, 866) is mixed 
with from 20 to 100 per cent, of clean magnesium filings ; 
the mixture is com})T 088 ccl into a himm and heated in a 
vacuum furnace (such as described in Kng. Pat. 20,809 of 
1904; this J.. 1905, 976) till all the magnesium has been 
driven off; and the porous, sintered mass of thorium 
thus obtained, after cleansing with nitric acid, can be 
compressed into a dense metallic state, and rolled and 
drawn into wire.—H. B. 

« 

Unitbd States Patents. 

Producer-gas; Apparatus for rnamtfaeA.uring -. 

\V. H. Adams and ¥. Powell, Portland, Oreg., Assignors 
to the Ladd Metals Co., Oregon. U.S. Pat. 834,238, 
Oct. 30, 1906. 

The fuel chamber of the producer described is elongated 
in a horizontal direction, and fuel is fed in at the centre 
from above. The air inlets are all arranged at one end 
of the longer dimension, and the gas ontlet< is a forward 
horizontal extension, at the other end. The inlets and 
outlet are both located at the same level, and below the 
plane of the bed of fuel in the chamber. Xu this way a 
horizontal zone of inoandosconcu is established along 
the chamber, the anterior portion of which as a 
generator, and the posterior portion as a regenerator, 
acting on the products of combustion from the anterior 
portion. The grate of the producer is surrounded by a 
skirt ” that dips into the water of the ash-pan, and the 
8|>aoe enolosed oy the skirt is divided by a vertical 
diaphragm. This diaphragm shuts off air or steam, 
admitted by suitable inlets into the water-sealed space 
below the grate, from a portion of the grate.—W. 0. H. 

lUtminating gas ; Apparatus for the manufacture of -. 

W. H. Adams and F. Powell, Portland, Greg., Assignors 
to The Ladd Metals Co., Oregon. U.8. l^t. 834,239, 
Oct. SO, 1906. 

The generator of this apparatus is elongated in a hori¬ 
zontal direotion, and provided with a fuel supply hopper 
at the top, to supply fuel without admitting air to the 
generator. The air supply inlets are at one end of the 
longer horizontal dimension, and the outlet for products 
of combustion at the other end, both being below the 
level of the top of the bed of fuel, whereby a horizontal 
zone of combustion is miuntoined in the generator, which 
is provided with a water-seal ash-pan (see preceding 
absfroot). The products of oombustion pass into a 
chamber oontoining a retort, which is thereby heated. 
Above the top of the bed of fuel in the generator is on 
ontlot for pmuots of distillatimi of the fuel; these 
prodnets ore led Into the heated retort, and there ooE' 
werted Into fixed gases.—W. 0. H. 



, Prootts Mfimnfauugfinf/^*^^^^. W. H. 
Powell, Portland, Ores.,. Assignors to 
The" Lndfi Metals Oo., Ore^n. v£ Pat. 634,241, 
Oot. 80/1900. 

TkS process described consists in establishing a horizontal 
zone of' combustion in a long horizontal body of fuel, 
and a zone of distillation above the zone of oombustion ; 
the products of those two zones are removed tlirough 
separate channels, and the outflow of the <^tUUtion 
products is regulated in accordance with the colour 6>f 
the two products when burned. (See U.S. Pat. 634t239 
above.)—W. C. H. 

. -‘f 

Carhuretier. C. 0. Williams, Assignor to Feder^CNtkC^nM 
Bt. Louie, Mo. U.S. Pat. 834,697, Oot. 30, 1906. ' 

A VEUTUJAL casiug is divided into oompartmenzi:':^^ 
horizontal plates, which have o].K>uings arranged cki the 
opx^osite Bides of alternate plates, so that the air or ^as 
which enters through a pipe at the bottom of the easing 
is forced to take a tortuous path through the, apparatus. 
Steam is delivered into the apparatus thr^gh a pipe which 
enters the casing some distance up, and passes oontrally 
down through the plates into a heating drum dlspu««<cl 
in a space below the lowest plate, and provided W4th a 
piX>e for the es(;ap<' ot condensed water. Oil is fed into 
the apparatus through a pipe above the stoarndnlet pipe, 
and drops on to the lieiid of the steam pil>e, arid 
into a series of oil funnels, surrounding the stenGUfi pipe 
whore it passes through the plates. The oil i* vapotlaed 
in these funnels, and the vapour is takto up toe 
ascending current of air or gas.—W. H. C. , ;• 'j 

French Patents. 

Coed; artifeial -, composed of a mixture o^J>eet 

pulp, fi,ne c<ud, wood charcoal, or coke, and a l^twiing 
medium. J P. Reueaux, Addition,, dkted June 19, 
1906, to Fr. Pat. 366,141, Aiiril 28, ' 

The ingredients mentioned in the original pateil^^j^bo 
supplemented by ])owderod anthracite, 4^ fine coal, 
charcoal, antliracito or coke, ground leavfti, the 
sludge or cakes of scum from the clarifloatioii and 
filtration of biH^t juice, beet vin^e or molooiea f4*idue, 
or all waste and by-jiroducte from the treatment of be^ 
in sugar making.—C. S. 

Smoke-c-onsuming furnace. A. Sibitert. Fr. Pat. 367,785, 
July 6, 190a. 

The fuel is charged at the top, a, oi the inclined bars, b, 
and passes down to be finally completely burnt on the 
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homontal bare, t. Air is drawn from the Aeh*pit, k, 
through openings, d, on eaoh side into the dues, e, where 
it ifl heatra and dischArged downwards upon the fuel on 
the inclined bars, h, through the ports, so t^at it 
effects the complete combustion of the smoke.—W."H. C. 

Ga9‘producerXJarbureMing -. 0. Lazier. Fr. Pat. 

361,762. ^pt. 6. 1906. 

This producer is arranged to yield a mixture of gas 
obtained from the distillatiou of wood, water-gas, and 
the permanent gases derived from a carburetting liquid, 
and a portion of the gases from the tire used to heat the 
distillation retort, after they have been reduced by 
p^ing through the incandcKcont material in the retort. 
The apparatus consists of a retort, heated by a suitable 
fire, in which wood, &o., can be distilled. Air, water, 
oaorburotting liquid, and products of combustion from 
the fire can be admitted, m regulated quantities, into 
the upper part of the retort, and the mixed gas produced 
18 withdrawn from the bottom of the retort in such a 
way that the gaseous elements admitted to the upper 
portion become reduced by passing through the incan¬ 
descent carbonaceous mateVial in the lower i>ortion. 

—VV. C. H. 

Hpdrogen; Manufacture of -. Mine. Klworihy, noe 

S. G. Owper. First Addition, dated June 16. IWH^, to 
Fr. Pat. 365.324, of June 17, 1906 (this J., 1906, 1164). 
The present addition relates to the separation of carbon 
dioxide from the mixture of gases diTivi^d from water 
gas, containing hydrogen, carbon inonoxidc, methane, 
and carbon dioxide, described in th(< main paUuit. I'he 
carbon dioxide is soparaUMl by simple coniprcHsien of the 
cooled gaseous mixture, or by compression followed bv 
expansion, when thocarbfm dioxide is hquolied or soliddiecl. 
and can l>e removed. The gases escaping liom the 
apparatus are utilised for cooling the iticomiug gases. 

■ - E. S. 

hwandesccncc ga^ mantles. T. 1*. Laycock. Fr. Pat. 
367,468, June 27,1906. Ibider Tut, Conv., May 17, 11M)6. 
This invention consists in coating or impregnating maniJes 
for inoandescouoe gas ligliting with platinum bichloride, 
by tttimeraing them in.*or spraying them with an alcoholic 
solution of the salt.—W. C'. U. 

Candles or other UiumiTUiting iKHiies for nighlligfits, lamps, 
or other apjdications ; Process for making —— ht/ 
means of ‘^roleum or other mineral oils. V. J, Kucss. 
Fr. Pat 367,448, June 26, lOOlV. III., page 1141. 

Luminous bodies ; Manufacture of eleciric - by healing 

to incandescence meUdlic filaments in an aimospftere of 
a suitaijle gas by means of the eleciric current. Deutsche 
Gasgluhlioht A.-0. (Auerges.). Fr. Pat. 307.467, 
June 26. 1906. 

Ske Eng. Pat. 14,901 of 1906 : this J.. 1906, 1083.—T.F.B. 


in.-DESTRCCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

{Continued from i>age 1085.) 

Pstredeum fields of Trinidad. C. Craig. Petroleum, 
1906, 2, 86—88. 

Trb position of Trinidad at the mouth of the Orinoim 
has li^ to the graduai deposition of alternating ffuvial and 
marine strata, favouring the formation of petroleum from 
aooumulationa of vegetable matter, such as oan be seen 
in adjaoent marshes and lagoons. Where the cover 
rock of tlieso accumulations uas permittoil the escape 
o! tlie gaseous decomposition products, the residue hoa too 
character of lignite or ooal; but whore such escape was 
impossible, the residue is petroliferous or bituminous, 
without any trace of vegetable matter. The tertiary 
Rtrata contain threO oil honioas, the Oaleota oil sand 
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being lowest and nearest the chalk. Next, at an interval 
of 3600—4090 ft., is the Kio-Bianco oil suid; and some 
1400—1500 ft. above this is the La Brea oil swd, forming 
the source of the pitch lake, and only ooutaining oil in 
the western side of the island. These oil horiaons rise to 
or near the surface al<^ng three anticlinals—one extending 
from Galeota Point to Icaoos Point; the second fiom 
Mayaro Bay to Point Ligoure, and the third from Mayaro' 
l*oint to the mouth of the Vance River. There is alsq 
another anticlinal in the central mountain chain, with a 
few smaller ones elsewhere. Surface indications of 
oil arc frequent in the oUff8„ along watercourses, and in 
springs in tlio forests, in addition to numerous mud 
volcaiioeH, many of which are active, espeoially in the 
CedruK district. Shows of oil are plentiful all mong the 
first anticlinal: an<l in the second between Mayaro and 
I*oint La Fortun^e, as well os in the (3uapo* district, 
where the cliffs show five layers of petroliferous and 
bituminous sand 120 ft. thick. Further inland the same 
formation furnishes enormous deposits of Hoft and hard 
asphalt. The only known deposits of any extent in the 
La Brea oil sand are near T^a Brea and the pitch lake. 
All three horizons are accessible to boring along the auti- 
cljuals, and many of the shows are favutirabiy situated 
for jiroving the deposits. The oil is low in sulphur, and 
the oil from the Galeota oil sand has the sp. gr. 0*880 — 
0*910. and yields 12—20 iK'r cent, of iietrofeum naphtha 
30-50 |)er mil. of burning oil, 30—46 per cent, of 
lubricating oil, and only about 5 per cent, of residual 
resin. That from tlie Bio Blainu) sand is richer in lubri¬ 
cating oil and residue. 'Phe total area of the oil-field is 
estimated at not 1 (;ms than 500 sq. miles.—C. S. 

Vetrvieum ; liyoniine value of -. Ltz. Petroleum, 

1906, 2, 43 -45 

Thk V'aulM‘l method for determining th(' bromine value of 
oil of tur|K‘ntino requires miKlificatiou before it oan \je 
advantageously ajuJied to petroleum, the iKJst results 
being obtamed with a solution eonlaniing'*2*783 grins, 
of polassiuiu bromate. instead of 13*92 grms. per litre. 
The following values were obtained in this way : Jlou- 
luanian |>etrolenm. 0'5{>-'0*8; Russian “Meteor” oil, 
0*72 ; “ Kobe! ” oil, 0*8 ; Austrian oil, 0*88 ; Galician 

export oil, J*44; TiiMitscli-Amcrikaiiisehe Co.’s oil, 1*76; 
Pennsylvania oil, 2 0 ; “ Arc light ” oil, 2*56. American 
oil has thus tlie highest brominc-abHorption value t 
Russian and .Aiislrian th<^ lowest, whilst Galician occupies 
an inlormediate position. The results follow the same 
general trend as the iodine values, though the figures 
are lower; but there is no regular relation between the 
two values, the broinim* alworption of the several fractions 
varying irregularly in the different oils. Js'evertheloHs 
the method enableu Ainerioan oil to bo easily dis¬ 
tinguished from that of European origin, and the modified 
Vaulie! method enables the detenninatioii to be made in 
less time than the iodine test. Tho bromate solution 
should be added by degrees, 1 c.c. at a time at the 
iKiglrming. and 1/lOth c.c. afterwards. The Graefe 
method may also bo used as a prcUmiiiarv test.—C. 8. 

Peiroleum ; Rromin-e value, of -. M. Weger. Petro¬ 
leum, 1906, 2, 101.102. 

The author's doterminations of bromine values of various 
samples of jietroloum agre«’> fairly well with those cal¬ 
culated from Graefe’s itjdine values, e.xoept in the case 
of Roumanian oils. BotJi sets of figures have, in his 
opinion, less imjiortanoe than m the case of fatty 
oils, which are of more accurately known comiK>- 
sition. He also thinks tho bromine value gives no 
reliable indication of the origin of ^letroleum samples as 
claimed by Utz (see preceding abstract). The circth&stance 
that water-white ou has a bromine value only about half 
that of standard white scorns to indicate that the difference 
is due to decomposition of the oil during distillation— 
to which American oil is, from its oomposition, more 
liable than Hussion oil.—C. 8. 

Petrdeum distillates and residumn; Dsttnninaitityn of 

t1h€ piiidt coTUent of - by the sulphui^ add method. 

K. Charitschkow. Petroleum, 1996,2, wb—101. 

The metliod furnishes results that are in wise pon- 
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oordant with the depth of colour of the oU«. For example, 
in one case where the colour indicated a pitch raUo of 
6*5:7 between two samples, the sulphuric acid test 
(diminution of volume on treatment with the aend) gave 
the proportion as l;2 ; and in others a still greater dis* 
crepiuioy was observed. Potassium bichromate is also 
llBemoient as a deoolorisinu agent i and the Landsberg 
iAotone method only dissolves out the heavier portions 
ot the oU, masut, for instance, being soluble to the extent 
of 60 per cent, and “ guudron " to 32*3 per cent., the 
residue having the appearance of solar oil, though of 
higher viscosity than the latter. The ai’otono luothod, 
however, appears suitable for the cold fractionation of 
petroleum.—C. 8. 

Pelroleum refining:, U.8. Ceneus of -. Oil, Paint, 

and Drug Kep., Oct. 29, 1900. [T.ll.] 

The industry engaged in the refining of petroleum roi>orted 
98 establishments in 1905 haying a product valued at 
6175,005,320, as compared with 07 establishments having 
a wroduot of 8l23,921b3K4 in 1000. The capital of the 
inaostry in 1005 was $136,280,541, as compared with 
$95,327,892 in 1900. It should be understood in this 
connection that the item of capital in all census reports 
embraces tangible ausots only and bears no relation to 
issues of stocKs and bonds. The following table shows 
the materials used by kind, quantity, and cost, and the 
products, by kind, quantity, and value :— 



1900. 

1900. 

Materials used, total cost.. 

$139,387,213 

$102,859,341 

Crude petroleum — 

Barrels (42 galls.) .... 

60,982,8(13 

62,011,006 

Cost . 

$107,487,091 

$80,424,207 

Sulphuric acid- 

Short tons . 

162,102 

* 

Cost . 

$2,003,031 

* 

Caustic soda-- 

Pounds . 

11.161,376 

♦ 

Cost . 

$208,440 

* 

Sulphur — 

Sm/rt tons . 

888 

— 

Cost . 

$13,380 

t $1,736,782 

Pyrites— 

Ixmg tuns . 

20,061 


Cost . 

$70,784 

:: 

Coopers’ and carpenters’ 

materials . 

$5,628,274 

$3,576,943 

Tinners’ materials. 

$6,361,704 

$4,643,986 

Barrels, cases, and tin 

cans . 

$5,880,310 

$2,930,805 

Fuel . 

$5,139,934 

$3,120,441 

All other materials .... 

$0,585,205 

$6,427,178 

Proilucts, total value .... 

$$175,005,320 

$123,929,384 

Illuminating oils— 

Barrels (50 galls.) .... 

26,897,984 

$91,360,434 

25,171,289 

Value. 

$74,694,297 

Fuel oils— 

Barrels.. 

7,281,684 

6,096,224 

Value. 

$9,206,391 

$7,660,604 

Hesidxium— 

Barrels. 

2,514,198 

$3,138,361 

690.616 

Value. 

$688,465 

Paraffin oils— 

Barrois. 

1,044,400 

1,606,783 

Value,.. 

$6,210,279 

$8,987,037 

Bedueed oils— 

Barrels. 

2,788,148 

676.163 

Value... 

$6,068,360 

$1,669,287 

Neutral filtered oils— 

BaAels ... 

504,042 

608,186 

Value. 

$1,942,163 

$2,206,620 

Filtered cylinder uile— 

Barrels ... ..k. 

1,366,661 

565,804 

Value. 

$9,332,299 

$3,443,491 

Grease (lubricating, &c.)- 


BarreU. 

202,439 

624,083 

Value.. 

$1,394,130 

$1,995,390 


Eepwted ts awlds. alkaUt, and aolphur. 
laolades value of Sttlphurtc acid and causuo soda. 
Not reported separalely. 


Naphtha and gaeoline— 

Barrels .. 

Value. 

Paraffin wax— 

Barrels. 

Value... 

Sludge acid—' 

Short tons . 

Value. 

(k>ke and black naphtha 
All other producte...... 

Iquipment: — 

Stills 

Heated by steam .... 
Heated by suiierheated 

steam . 

Heated by fire . 

Agitators . 

chilling houses for 

paraffin . 

Hydraulic or other presses 
Storage tanks— 

For crude jwtrolcutn— 

Number . 

C^painty (galls.). 

For refined petroleum— 

Numlwr . 

Capacity (galls.). 

f’ooy>or shops . 

Tm shops . 


1905. 

1900. i 

6,811,289 

6,616,664 

$21,314,837 

$15,991,742 

794,068 

«»i 

774,924 

$10,007,274 

CT.791,149 

165,104 

$400,480 

$149,663 


$14,475,669 

$3,684,966 

282 

29» 

15 

26 

1,610 

1,468 

374 

827 

67 

48 

311 

610 

304 

267 

246,780,493 

f 

3,676 

2.860' 

576,458,826 

1 

64 

48 

17 

13 


United Statbss Patent. 

Kmulsion/t [of bitumen, cfec.] and process of producing 
them. K. Mann, Zurich, Switzerland. U.8. Pat. 
834,830, Oct. 30, 1900. 

Skic Fr. l>at. 354,048 of 1905 ; this J.. 1905,1103.—T.F.B. 


FituNim Patents. 

C'anditH or other dlumuuUing bodies for nighUighis, lamps, 
or other appliccUtons; Process for making — by 
7n.eans of petroleum or other mineral oils. V. «T. Kueea, 
Fr. Pat. 307,448, June 20, 1900. Under Int. Conv. ‘ 
April 3, 1900. 

Ten parts eaeffi of an animal and vegetable fat (e.g., stearin 
and eoprah oil) are melted together and saponin^ with 9 
parts ox commercial caustic potash dissolved in 18 of water. 

< >ne lmn<lred parts of petroleum are stirred in at a tempera¬ 
ture of 3(F—35'^ C., the whole sotting to a solid mass. After ^ 
several days, this mass is melted at lOS*^—CL SAd 
incorporated with 2—3 parte of water containing in 
solution alum, boric acid, or magnesium sulphate 
(according to the result desired) equivalent to 2—5 per 
cent, of the mass. The operation is conducted so that 
only a little over 5 per cent, of water is left in the product, 
tlm remainder being removed by evaporation. This 
product may be incorporated with its own weight of a 
mixture of equal parts of melted stearin asd hard 
paraffin scale, and moulded into ctuxdles.— 0. S. 

Pelroleum or other mineral oils ; Process of solidif^n^jp^—p 
and transforming them into a solid hydroca^on soap, 
V. J. Kuoss, Fr. Pat. 307,449, June 26, 1906. Under 
Int. Conv., April ,3, 1900. (8ee preceding abstract.) 
PETUoLBirM is mixed with 10 per cent, each of melted 
naponifiablo animal and vegetable substances, the mixture 
bouig Ba{K)nified with 9 parts of oaustio potash dissolved 
in 24 parts of water, and left for 1—2 days, after which 
the mass is remeitod and mixed with 2—5 per cent, of 
boric acid, borax, or other boron derivative (dissolved in ft 
little water), and east in moulds. The hardness of the 
product is in proportion to the amount of added boron 
derivative. To convert the product into soap, it is boiled 


f In addition, 49.979 tons of sulptvuric a<4d win» made and 
oo^med by the establishments reporting. 

Not reported. 
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•tlong with a lye (18° B.) of oauetio aoda end potuh in 
equiu proportionSi 6 per cent, of ooprah oil l^eins added* 
for 24 noure at a temperature of llff"—115° C. The soap 
containe about 38 per cent, of water.—C. 8. 

IV.—OOLOURINQ HATTEHS AMD 
DTESTUFFS. 

(Continued /rom pope 1089.) 

Sodium hyposulphite [hydrosvlphiie] * Use of - - as 

a reducing agent. E. Grnndmougm. Ber., 1006, 89, 
3661—3664. 

FuuTHBa examples ore given (see this J., 1906, 806) 
of the use of swlitim hyposulphite as a reducing agent. 
Thus )3-naphthoquinone is obtained from Orange 11. by 
boiling a eolution of lOOgrms. of the dyestuff in760c.c. of 
■water with lOOgrras. of sodium hyposulphite, conoentrated 
(B.A.S.F.), which have been gradually add^. The 
aminonaphthol is iiltercd off, and oxidised by dissolving 
in 200 c.c. of dilute sulphuric acid (1:2), and, after cooling, 
adding a eolution of 30 grnis. of sodium bicliromate. The 
naphthoquinone sojiaratca and is ffltcred off. In a 
similar manner l:4.naphthylonediamine is obtained from 
beMeneaxo-a-naphthylaminc. The reagent may also be 
used for the reduction of the nitro-group in nitrobenzene 
end o-nitrophenol, but in this case does not prcseiit any 
advantage over the sodium sulphide method. Quinones 
are easily reduced to the corresponding quinols ; thus 
benzoquinone gives quinol, ^.naphthoquinone gives 
/S.jiaphthoquinol, from phenanthraquinone is obtained 
phenanthraquinol, and anthraquinone yields oxanthranol. 
Benzil is reduced smoothly to benzoin.—J. C. C. 

Colouring maltere in pastry-ware Use of carbon tetra¬ 
chloride for the detection of —— forbidden Iw public 
health laws. A. Fiutti and O. Beiitivoglio. XVTIId., 
page 1188. 

Dyestuffs and extracts; U.S. census of -. Oil, Taint, 

and Drug Kep., Oct. 29, 1906. |T.B.] 

A VBRY important increase in the output of dyestuffs 
and extracts was recorded in 1900, as compared w ith 1000. 
Ninety-eight establishments rciiorted on output valued 
at $10,893,113, as compared with 77 establishincnts having 
an output of $7,860,748 in 1900. The following table 
shows materials used, by kind, quantity, and cost, and the 
products, by kind, quantity, and value :— 


1906. 1900. 


Materials used, total cost.. 

$6,829,340 

$4,746,912 

Wood— 



Cords . 

258,081 

211,040 

Cost . 

Bark— 

$796,786 

$676,321 

Tons. 

103,119 

99,587 

Cost . 

$948,997 

$502,853 

lx>gwood— 

font .. 

37,733 

40,494 

Cast ... 

Sumac leaves— 

$678,690 

$1,064,746 

Tons. 

4,456 

8,333 

Cost . 

Indigo, natural— 

$93,519 

$150,259 

Pounds . 

96,600 

82,600 

Cost . 

Coal-tar colours— 

$82,000 

$98,600 

Pounds . 

1,302,826 

8,022,217 

Cost . 

Sulphuric acid— 

$293,673 

$1,140,979 

Founds . 

3,557,884 

1,628,000 

Cost ... 

other acids— 

$49,779 

$16,767 

Pounds .. 

6,801,413 

864,428 

Cost .. 

All oth« oompemeottt of 

$71,393 

$2,834,176 

$9,197 

prudueta . 

All other matedala .... 

$487,836 

$981,627 

$599,464 


X. 


■ 

1906. 

1900. 

Produots, total value .... 

$10,893,113 

$7,860,748 

Dvestuffs, natural — _ . 

Pounds . . 

8,172,662 

7,409,280 

Value . 

$233,936 

$1,036,711 

Do., artificial — 

Pounds . 

4,600,462 

6,681,^ 

$1,806,730 

Value. 

$1,764,454 

Mordants— 

Pounds . 

733,246 

784,000 

Value. 

$64,666 

$85,466 

Iron liquor— ' _ 

I^ounds. 

1,860,744 

964,240 

Value. 

$30,767 

$7,625 

Turkov red oil— 


3,022,470 

2,210,0(K) 

Value. 

$160,666 

$14,757 

Logwood extract— 

29.799,606 

39.252,743 

Value. 

$1,472,047 

$1,485,971 

Ground l)ark— 


38,001,017 

27,028,000 

Value. 

$249,101 

$149,365 

Ground and chipj^ wood- 

9,999,906 

12,690,037 

Value. 

$96,237 

$201,931 

Ground sumac— 


0,061,333 

9,284,000 

Value. 

$66,190 

$114,660 

Extracts :—Sumac— 


4,093.019 

4.349,742 

Value. 

$95,968 

$103,085 



18,833,450 

26.011,714 

Value.‘.. 

$406,619 

$563,591 

Oak and chestnut— 


1.56,520,123 

28,983,036 

Value. 

$2,411,184 

$629,670 

Palmetto— 


1,740,000 

l,060,00(i 

Value. 

$.34,800 

$20,(MX) 

Tanning liquors- . . 


44,418,929 

16,144,202 

1 Value. 

$1,704,243 

$405,659 

Tannic acid— 


6,166,600 

1,326,615 

Value. 

$200,136 

$149,662 



7,812,433 

101,920 

Value. 

$217,859 

$2,548 

All other products .... 

$1,687,271 

$674,417 


Enoijsk Patents. 

Phenylnaphthimidacole or homologufs or denvatives thereof ; 

Manufacture of amidmxy sidphouic acids of -, and 

of intermediate, products. (1. D. Abel, London. From 
Act.-fies. f. Anilinfabr., Berlin. Eng. Pat. 21,176, 
Oct. 18, 1906. 

A MONOAZO dyestuff, obtained by combining a diazo 
compound with a suitable monoaminonaphtholsidphonio 
acid (e.g., 2:8:6, or 1:8:4), in which the azo group is in the 
o-position to the amino group in the naphthalene nucleus, 
is condensed at ordinarv or reduced temperatures with a 
nitro- or aminobenzaldehyde, or a homologne or derivative 
of one of these, and the woduot is reduced, e.g., by stan¬ 
nous chloride in hydrochloric acid solutiori; the result of 
the reduction is that one diazo component is split off as an 
amino compound, whilst the residual compound under¬ 
goes intramolecular condensation, to form on amino- 
hydroxysulphonic acid of phenylnaphthimidazole. If a 
nitrobenzaldehyde has been used in the prooess, the nitro 
group will be reduced to on amino ggoup. (See also this 
5 ., 1906, 215 and 760.)—T. F. B. 

Sulphur colours [Sulphide d^uffe} and a process for 
mating the same. R. B. Bansford, Upper Norwood. 
From L Caesella und Co., Frankfort q« S&lne, Germany. 
Eng. Pat. 4097, Feb. 19, 1906. 

When dehydrothio-p-tolmdlna, of one of Ite derlvatlvea 
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containing more sulphur in the moleoulo (primuline 
bescM), is heated with sulphur and benaidine or thio- 
benzidine, yellow substances are obtained, which are 
oonvortod into soluble dyestuffs dyeing fast yellow sliadea 
on oottOQ, by heating with alkali sulphides or hydroxides. 
Sixteen Idlos. of dehydrothio-p-toluidine, 10 kilos, of 
bengidine. and 70 kilos, of sulphur, are heated for about 
12 hours at 210" C. The melt is ground and added to 
240 kilos, of sodium sulphi<le crystals which have been 
melted, and the mixture heated to 120" or 125" 0. until 
it is soluble in water; it is then diluted with 000 litres of 
water, and the solution pre(3lpitated with 75 kilos, of 
hydrochloric acid.—T. F. B. 

Colouring matters of the, anthracene series; Manufacture 
of ——. J. y. Johnson. London. From Badische 
Anilin und Soda Fabrik, Ludwigshafen-on-Rhinc, 
Germany. Eng. Pat. 20,033, Sept. 17. 1900. 

Thk acetyl derivatives of halogenated l-aminoanthra- 
quinones are heated either alone, or in presence of a solvent 
or a condensing agent, whereby they are converted into 
dyestuffs which dye from the vat, yielding yellow to 
oraxige-yellow shades. If the acetyl compountlM ate heated 
alone for some time, at teinperatutes above their melting 
ints, the dyestuffs may be extracted by means of nitro- 
nzeno. or the impurities may be remoM^ from the melt 
by treatment with sodium hypochlorite. It is preferable, 
however, to carry out the condensation in presence of a 
solvent or diluent, such as nitrobenzene or naphthalene, 
the yield and purity of the dyestuff being thus enhanced. 
The producteare soluble in alkaline hydrosulphite solutions, 
yielciiog yellow*brown vats which dye cotton dull brown 
shades; on washing, these shades ^come first greenish- 
yellow and then slowly orange (or more rapidly by treat¬ 
ment' with sodium hypochlorite). The dyed fibre ^oomes 
blue by treatment with neutral hydrosulphite solutions. 

• —I'. F. B. 

Unitbd Statbs Patents. 

C<Mmring maUer for producing silkdike or pearldustrc 
effects. L. Lilionfeld, Vienna. U.S. Pat. 834,739, 
Oct. 30, 1906. 

See Eng. Pat. 14,483 of 1903; this J.. 1903,1346.—T. F. B. 

Indigo white; Process of making halogenated -. P. E. 

Oberreit, Assignor to Badische Anilin und Soda 
Fabrik, Ludwigshafen-on-Bhino, Germany. U.S. Pat. 
836,462, Nov. 6, 1906. 

See Eng. Pat. 21.746 of 1006; this J., 1905,1298.—T. F. B. 
Fbench Patents. 

Anihraeew ; Production of a new series of derivaiiyes 

and dyestu^s from -, and their application in dyeing 

and printing [Nitrohenzanthrones]. Badische Anilin 
und Soda Fabrik. Eighth Addition, dated June 26, 
1906, to Pr. Pat. 349.631, Dec. 21. 1904. Under 
Int. Oonv., April 27, 1906. 

See Eng. Pat. 12,518 of 1006; this J.. 1906, 844.—T. F. B. 

Dyestuffs ; Production of sulphurised vat - [Thio-indigo 

Ited, <6c.]. Badische Anilin und Soda Fabrik. Fr. Pat. 
367.431, June 26, 1906. Under Int. Conv., May 16, 
1906. 

The chlorides of arylthioglyoolic acids, R.S.ClLj.ClOCl, 
when treated with aluminium chloride, undergo intra* 
molooular condensation, hydrochloric acid being eliminated, 

and compounds of the general formula R<Cqo!>CHj ; 

produced; on oxidation, these Utter are readily con¬ 
verted into the corresponding “ vat *’ dyestuffs, which 
are similar in properties to indigo. The acid chlorides 
need not bo isolatea in the first place, the leuco-oomTOund 
being prepared in one operation from the arylthiogrycoUc 
acid by the action of phosphorus oxychloride and 
alumintum boride.—T. F. B. 


Dyestuffs ; Mawufaeture of new condensation products on4 

leuco^dirivativta of s^phurised oaf -. 

ihioindigo dtrivatims.'\ Badische Anilin und Soda 
Fabrik. Fr. Pat. 367.709. Juno 26, 1906. Under 
Int. Conv.. May 20, 1906. 

Thio8auoyu<j aced, or one of its derivativea or analogues, 
is condensed with foxlnaldehyde, formaldehyde bisulphite, 
trioxymotbylene, d:c., and the oundensatiem product 
heated with alkali; the louco-derivatives of vat dye^M^tiffs 
arc thus obtained. 164 kilos, of thiosalioylio acid art|^ 
dissolved on the water-bath with 100 kilos, of 40 percent, 
formaldehyde, three kilos, of hydrochlorio acid are added, 
and the heating is continued until a thick mass is obtained ; 
the solid product is separated, washed, dried, and heated 
witli 6fM) Idlos. of alkali hydroxide, for about half an hour, 
at 200"—220" C.—T. F. B. 

Dyestuffs; Production of sulphurised veU — JpThio^ 
indigo dyestuffs], Badische Anilin und Soda Fabrik. 
Pr. Pat. 367,739, July 4, 1906. Under Int. Conv., 
Juno 6, 1906. 

The leuoo compounds of thioindigo derivatives (see Fr. 
Pats. 359,398 and 367,709 ; this J., 1006, 424 and the pre¬ 
ceding abstract) can be converted into the oorresponoing 
dyestuffs by tteatment with sulphur or sulphur chloride 
in presonoc or in absence of a solvent. A dyestuff is 
obteined by adding 16 parts of thioindoxyl to 28 parts 
of melted sulphur; colour formation is complete in a 
short time, when the dyestuff is extracted % sodium 
sulphide or hydrosulphite, or by an organic solvent. 

—T. F. B. 

AmtTiOfiapHhols ; Process for producing ——. F. Sachs. 
First Addition, dated June 22, 1906, to Fr. Pat. 369.064, 
Nov. 2, 1906. Under Int. Oonv., Aug. 23, 1906. 

Amtnonapicthols may be obtained by heating naphthols 
or their alkali salts with sodium amide, with or without 
a diluent (a high boiling point substemoe not attacked by 
sodium amide). For example, a mixture of equal parts of 
/3-napbthol and naphthalene is heated with one-fourth of ita 
weight of sodium amide, at 220" C., for two hours; the 
melt is poured into water and acidified, the naphthaletm 
distilled off by means of steam, the unaltered ^-naphthol 
filtered off, and the 1.6-aminonaphtboI precipitated. By 
similar means 1.6-aminonaphthol may m obtained from 
a-naphthol. When no diluent is us^, the temperature 
of the melt should not exceed 200"—^210" C. (See 
also this J., 1906, 369.) Two errors occur in the oriiftafl 
patent [loc. cii., ool. 2, lines 23 and 24); ‘*2.6>aia^b- 
' naphthol ” should read “ 6.2-aniinonaphthoL”—T. Jff, 

I Dyestuffs; Productio'n of new mordant monoa 
I Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. 867,604, 
June 28, 1906. Under Int. Oonv., Deo. 19, 1905. 
Diazo derivatives of o-aminophenol derivatives contain¬ 
ing a nitro group, or a halogen group, or both, but not 
containing a sulphoiiio acid group, are combined with 
2-ary1amino-6'Oaphthol-7-8ulpbonic|Emida.(5-nitro-4-ohloro- 
2-aunnopheaol, which is claimed m Fr. Pat. 366,416 of 
1900, this J., 1906, 923, is excepted.) The resulting 
dyostuffa dye wool from acid boths in red to violet 
shades, which are tnoditiod by chroming, to blues, violets, 
and blacks.—T. F. B. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILiK, 
TARNS. AND FIBRES. 

{Continued from page 1092.) 

Wool; OUonnation Of - L Viimon and J. M<rilMd. 

(Sw Knecht. this J., 1892, 1|1;T Boa. Soc. Ind. 
MulhouMi, 1906, 78, 254—262, (ft 

SAMPLK8 oi wool were Bobmitled to the aotipn ofiihlorinn 
under the following oonditions: (1) Chlothie ga,: (a) 
dry at the ordinery temperetore nod C.; (6) moiat, 

at the ordinuy temperoture »nd et 60’ (X (2) Chlorine 
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wAter in neutral, aoid, and alkaline lolntion. <3) Bleaching 
powder; the tazuplei being m one eet of experimentti after* 
wardi treated with sodium bisulphite. The wool was 
afterwards dyed with Oran||^ I., and also with Methyl 
Violet. Unaer these conditions, wool acquires certain 
altered properties t (1) it loses weight, and the elas* 
tioity and tenacity are diminished; ^2) it is moistened 
▼ery easily, and gives deeper and more brilliant shades cm 
dyeing. The authors refect the hypothesis of a direct 
combination of wool taxd chlorine, as free chlorine can be 
detected in the wool by the usual reagents. When treated 
with sodium bisulphito, which destroys the fiwe chiorine, 
the wool retains its new properties. The action of the 
chlorine apiiears to consist in reacting with the organic 
substances to form hydrochloric acid and oxidation 
products by which the molecule is changed and the weight 
altered. I’his action may, in certain oases, extend to the 
ultimate decomposition of the aibutuinoid constituents, 
with formation of ammonia, oxalic acid, &c. On the 
large scale the treatment with chlorine is carefully 
regulated. It is, however, sufficient to destroy the 
most prominent parts of the woobscales, and on this 
account, apparently, the tendency of the wool to felt and 
to shrink, is much diminished. Lastly, the increased 
affinity of chlorinated wool for dyestuffs may l>e due to an 
augmentation of its acidic and basic properties, owing to 
the rupture of some of the chains of amino-acids.—J. C. 

Ettolirit 3’atents. 

fibre from reeds or the like ; AJ etkoil of obtaining -, 

C. do Hatvany-Leutsch, Budapest, Austria-Hungarv. 
Eng. Vat. 21,708, Oct. 20, 1005. 

Srs Ft. Vat. 368.828 of 1005 ; this J., 11K)6. 372.—B. 

8%lk 7 Manujadure of artifi-eial -. ,1. E. Bousfield, 

l^ndon. From I^a Soc. Anon. Fabr. do Soie Artificiollc 
de'Tubise, Belgium. Eng. Pat. 3,026, Feb. 7, 1006. 

To unwind skeins of silk in an almost })erfect manner, 
when used by manufacturers, the reeling is effected by 
passing the silk from an ordinary reel, tipoii which it is 
wound, to a measuring reel, thus forming the silk into 
skeins of given length directly without an intermediate 
winding.—D. R 

Dressing siting for yarns and other textile materitds. 

L. paeclitner, l^ndon. Eng. Pat. 16,300, July 6,1006. 
Ik pwparing dressings by boiling Hour with water in 
present^ of acids or alkalis, the finished base lias to be 
carefully uoutraUsed before it can be used, whilst by 
treating starch paste with a solution of chloride of lime, 
a calcium starcu compound is formed. A more useful 
and economical product is obtained by replacing the above 
substances by cnlorine water or a solution <jf sodium or 
jiotaBamm hypofihlorite, altliough when the former is 
used, the solution has to be carefully neutralised, by an 
alkali before application.—11. B. 

ITnitsd States I’atbnts. 

Threads from coUodion'; Machine for producing , and 
reco^ring the sedw-rUs of nitrocelMose or cellulose. M. 
Denis, Mons, Belgium. U.S. Pat. 8.34,460, Oct. 30, 1006. 
SSJB Ft. Pat. 341,173 of 1904 ; this J., 1904, 864.—T. F. B. 

JAyting TMcikint. W. H. Fletcher, Paterson, N.J. U.8. 

Pat 834,284, Oct. 30, 1906. 

Tub machine consists of a frame, supporting rollers with 
gearing attached, in order to giye the skeins on adjacent 
rolls such a motion that the portions likely to touch, move 
in the sanie direction. Suitable meana are provided for 
raising the frame and the skeins out of thelUquid, for the 
purposes of loading and^nioading.—B4N; ^ 

PrirUing uwf;? Apparofua for —. G. Morton, 
Ourliale. U.S 834.396, Oot 30. 1906. 

Smi Eng. P»t. 83C of I'm; this J., 1008, 616—T, F. B. 


Toxtil^oods 7 Ftawi^iffg — P Krais, Bkley, Assignor 
to The Bradford Dyers* AMOoiataon, lAd., BradrotR 
U.S. Pat. 834,913, Nov. 6, 1906. 

Sa* Eng. Pat 18,742 of 1904 ; this J., 1905,886.—T. P. B. 

Fubkoh PATaars. 

artificial, dhe. ,* Recovery of iht alcohol and diktf 
conlained tn —Soo. pour la Fabr. en Italie de la 
Boie Artif. par le Proo6d4 de Chardonnet. Fr. Pat. 
367,803, July 6, 1906. 

Thb bobbins on which the arTiffoial fibre is wound are 
washed during the winding process, either with pure water 
or with water containing a calcium or magnesium salt 
the latter making the artificial fibre uninfianimable. The 
water is distilled to recover the alcohol and ether.—A. B. S, 

Cellulose, threads; Process of making E. Thiele, 

and Soc. 06n. de la Soie Artifioiello Linkmeyer. 3^. 
Pat. 307,979, July 11, 1906. 

Sbe Kng. Pat. 16,133 of 1906; this J., 1906, 1040—T.F.E. 

Silk, artificial; Ajyparaius for the manufacture of 
R. Thiele. Fr. Pat. 367,980, .July 11. 1906. Under 
Int Couv., Oct. 20, 1906. 

See Eng. Pat. 10,078 of 1906; this J.. 1900. 924.™T. F. B. 

Scouring, dyeing, or oihe.rwise treating fabrics, textile, 
materials, and other similar matcritd; Apparatus 
for •——. M. Nicholas. Fr. Pat. 368,017, June 23, 
1906. 

Ske Eng. Pat 23,509 of 1905 ; this J.. 1906. 1090—T. F. B. 

Fabrics; Apparatus for steaming, treating, and drying 

-. Mather and Platt, Ltd. Fr. rat. 367,911, 

July 9, UK)0. Under Int. Conv., Aug. 4, 1906. 

See Eng. Pat 15,951 of 1906; this J., 1900, 686—T. F. B. 

Drt/ing apparat-us, irith arrangement for washing, impreg- 
naling, dyeing, heating, or cooling the material. Aktie- 
bolaget Separator. Fr. Pat. 368,110, July 17, 1906. 
See Eng. Pat. 16,001 of 1906; this J., 1906.1081.—T. F. B. 

Printing of fabrics; for the ——. W. Pickup 

and W. Knowles. Fr. Pet. 307,837, July 6, 1906. 
Under Int. Couv., April 26, llKHk 
The claim is for a printing machine fitted with an arrange* 
incnt of cams and levers whereby the printing rollers 
can be removeil from contact with the material, so as to 
cause intermittent printing.—A. B. S. 

Finishing material for braids, laces, or fabrics in horse¬ 
hair or artifieial silk. P. Forest. fV. Pat. 361,769, 
Sept. 9, 1906. 

A HOT aqueous solution of gelatin or other albuminous 
matter is nre^iared, to which is added at least an equal 
amount ot acetic acid. After cooling, alcohol is added. 
This liquid is applied to the materials in a thin layer, and 
allowed to dry in the air, a hot iron being finally passed 
over the surface to render it uniform.—A. B. S. 

Finishing soap [for textiles and paprr^ ; Manufacture of 

a -. E. Agostini. Fr. Pat. 301,772, Sept. 10, 1906. 

Xn., page 1160. 

• 

Cotton impregnated vnth wefAgfene ditannaie [Antiseptic 

fabrics]; Manufacture of -, W. Merck. 1^. Pat. 

367,726. July 4.1900. Under Int. Cemv., Fob. 27, 1906. 
The cotton material is treated for about half an hour in 
a boiling concentrated solution of tannin. It is dried, 
and ^han introduced, first into a bath of tartar ametio, 
and than hito a cold bath containing 10 parte of formaldo* 
hyda (40 per cent.), 10 parts of oomn^n hydrochloric 
acid, and 100 parte of water. The aiiit»r|al is finally 
washed with soap and dried.—A. B. 8. 
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Half-wocl /o6riM impregmUed with melhyktte ditannate 

• Idnttaeptie fabrict]; MmMfactun Of - . W. Merck. 

ft. Pat. 367,726, Jnly 4, 1906. Under Int. Conr., 
July 7, 1905. 


Thi material ia treated for half an hour vrith a boiling 
-oonoentrated solution of tannin, and then washed in cold 
water in order to remove the excess of the tannin from 
the ootto. The material is then treated in a cold bath 
•containing 16 parts of formaldehyde (40 per oent.) and 
16 parts of crude hydroehiorio acid per lOO parts of 
water for 1—1| hours. It is then washed, pressed, and 
■dried in the air_A. B. S. 


VIL— Acms, ALKALIS, AHD SALTS, 
AKD N0H>METALLI0 ELEMENTS. 

{Continued from page 1096.) 

-Molybdic a/iid ; deduction of • m solution hy m(dyh- 
^numg and the titration of the reduced soliUion by means 
: of permanganate, M. Uuiohard. Compt. rend.. 19(»0, 
148. 744—746. 

Whkn neutral or slightly acid aolutione of molybdio 
acid are reduced by meanH of metallic molylxleiium, the 
blue oxide of molybdenum (molybdenum molybdate) ia 
formed. If, on the other baud, the eulutions aro strongly 
acid, containing more than 200 grins, of hydrogen chloride 
or 560 grms. of sulphuric acid per litre, tho reduction goes 
further, and the brown oxide is obtained. I’o this oxide 
the formula Mo ()2 ia usually assi^ed. From the; author’s 
analyais of the brown solution it appears, howovur, that 
this brown oxide has a composition corresponding to 
inolylKicnura was determined in the brown 
eolution by evaporation to dr^mess and ignition of the 
residue to constant weight; the oxygen was determined 
by titrations with |H!rnmnganate in an atmosphere of 
hydrogen.—A. U. L. 

Alkali carbonates ; Causticising of - hy lime. M. Le 

Blanc and K. Novotnv. Z. anorg. Chem., 1906, 51, 
181—201. 

Tm a authors have determined by direct as also by con¬ 
ductivity methods the solubility of oaloium carbonate in 
water at IH'^ and 100® 0. The actual amounts dissolved 
at these temperatures are 13 and 21 mgrms. jM>r litre 
respectively; but os 65 and 72 iwroent. of these 
amounts resj^ctively are hydrolysed, the amounts 
actually existing in solution as carbonate are 4 mgrins. 
iier litre at 18°, and nearly 6 mgrins. iior litre at 100® 0. 
With the aid of these data and those aVeady existing for 
tho solubility of calcium hydroxide, the authors have 
calculated the equilibrium constants for tho reaction of 
calcium hydroxide on potassium or sodium carbonate; 
and they have also carried out direct experiments, starting 
both from alkali carbonate and lime and from alkali 


liyrltoxido and 

calcium carbonate. 

Tho rcsultiji, given 

in very great detail in Die paper, are summarised below 

Forcontuge of total 

Tomp. C. 

Solution nsed. 

alkali converted into 
hydroxide. 

100 

JV/l-NiuCO. 

2iV-NiuCOa 

00-1 

• 100 

B7-2 

lOO 

S-V-NojCOj 

ns-o 

ISO 

2iV-NBsCOa 

97-2 

160 

siir-NooCO, 

93-3 

IS 

Jv/i-K»r!0, 

SiV-KoCO, 

JV/1.K.CO, 

2iV-KjCO, 

9S-1 

li' 

92-1 

OS'S 

100 

97-3 

100 

SJV-I^OO, 

92-3 


■Temporaturos (and also pressure) ore practically without 
iniiuenoe on the final result; the speed of ^actiqp is 
perhaps greater at higher temperatures, out the expdfinients 
show ^at eq^uilibrium is in aU oases rapidly reached. 
None of the various patents that have been taken out 
for working at high temperatures or inoreosed preseures 
have therefore had any scientifio foundation! except in so 


far M ^ey all supplied ttie oonditiims for rapid work- 
high temperature, thorough agitation, ootnaklerabl< 
excess of lime. On the other tond, the univereal ladoetria 
practice of not working with a too cemoeatrated aolirtiot 
of alkali carbonate is justified both by the theory of thi 
process and by the experimental results.—^. X. 0. 

Aluminium phosphate ; Transformation of vdoanic roch 

into - under the influence of sTtbstanees of ^ysio- 

logical origin, A. Lacroix. Compt. rend., IwS, lit 
661—664. 

Lasos deposits of aluminium phosphate are found on 
the island of St. Thomas and otner islands in the gulf oi 
Guinea. This results from the reaction on the trachytes 
and other v '^canic rocks of the islands, of the dung M sea- 
fowl. Xhoi abates formed in a similar manner from 
limestone r*>ckn are well known, but this decomposition 
of stliciouN riaiks seems not to have l)een before obiwrved. 
The alkalis contained m tlie rocks are not present in the 
phosiihale, having no doubt Ix'on washed out by the 
copious rains to which the islands arc subject.—J. T. D. 

}*otassium prrsulpltate ; Behaviour of - towards smnt 

saline. smUions. Jt. Pajetta. (^az. chim. ital, 1006, 
36 12J. 29H—304. 

Thb solubility of potassium persulphate in water and in 
saturated solutions of diirerent salts at 1^ C. was deter¬ 
mined; the results ore expressed in grms. jicr 100 c.c.; 
Water, 3*181 ; sodium sulphato. 6*987 ; sodium bisulphate, 
8*72 ; disoflium phosphate, 4*693 ; borax, 3*795 ; sodium 
nitrate, 19*143; sodium carbonate, 6*613? sodium 
bicarbonate, 4*947 ; potaBsium sulphate, 0*792 ; potassium 
bisulphate, 0*329 ; putussium nitrate, 0*896; potassium 
carbonate, 0*0118; jiotasmum bioarbonatOr 0*309; 
magnesium sulphate, 2*961, and calcium sulphate, 8*37. 
It will U) seon tnat the solubility of potassium penulphatc 
is greater in presence of sodium salts and less in presence oi 
jiotassium salts than m pure water. The swumity in 
Holutionn of sodium salts is a function of the concentration 
of sodium in the solution, equal volumes of soiatiom 
containing equivalent quantities of differimt sodium 
salts dissolving equal amounts of persulphate. According 
to tho autho these results show that in presence of sodium 
salts double dcconipoaitlon takes place according to the 
equation : KgSaOs + Na^SO^ - NogSaUg + KaSO*, {SeS 
also this J., 1996, 1968.)—A. S. 

Barium ferrate ; Properties of -. E. Ttnnrhtini ' ftiu 

ohim, ital.. 1990. 86 [2], 282-2861 
Barium ferrate, BaFe 04 ,U 20 , is scarcely. 
by sulphuric a<ud at the ordmary temperattno, but is 
attacked immediately by hydrochloric and nitrte acids. 
With dilute hydrochloric acid, chlorine is evolved! and 
tho solution is colouriKl rod ; after some days the evolution 
of irhloritie ocasos, and the red colour disappears ; barium 
chloride and ferric chloride are found in the solution. A 
red coloration is also jiroduoed when the ferrate is decom¬ 
posed by very dilute nitric (evolution of ozone), acetic 
(evolution of carbon dioxide), oxalic, formic, oitoic, and 
salicylic acids. No rod coloration is product when the 
ferrate is decomjiosed by carbonic acid or by hydrooya^iio 
acid; in the latter case, luotalUc ilon aiul bortvm ferri- 
cyanide are formed. It is probable that the 
is due to t he prosem^e of FeO/' anions in the 

proiiertics of barium ferrate resembling those of peroxides. 

—A. S, * 

Carbon nwnoxide ; Action of — on Hearn at rod AscU, 
ttml action of hydrogen on earhon dioxide. A. Gautier. 
Bull. Soo. aiim. 1906. 86. 929—934. 

BoubouABO (Bull. 8oc. Chim., 1901, 25, 484) determined 
the ratio, CO/COg, m the equilibrium between corb^ 
monotidc, oteop:!, carbon dioxide, and hydrogen at 
different temperatures; ^ and Hahn (Z. physik. C&em.. 
1903,42.7061 44,513; 1904,48,78Cii; this 1,1003,1038) 

detornimed tho ooefiioiont, at different 

temperatures. The author abows that a oumnt of 
carbon monoxide, mixed with nvarytng exoeiei of steam 
is passed through a porc^oin tnbllmtcd to 1200*-*- 125(fC» 
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at tbo rate o( about 1 litre of the mixed gaHOs per hour, or 
when a dry mixture of equal volnmefi of carbon dio^^e 
and liydrogon le Bimilarly treated at 1300^*, the reaction 
prooo(^H until the volume of hydrogen is about double 
that of carbon monoxide. The roactionH correspond 
with tlie equations: 

3C()+3H;() CO+HgO+2H2 + 2C()2. 

8CO2 + 3 Ha CO+HgO+2H2+2GO2. 

Under these conditions, any mixture of oarl>on monoxide, 
steam, hydrogen, and carbon dioxide tends towards the 
composition, C0 + Hg0 + 2H2 + 2C02. Small quantities 
of formic acid, but no formaldehyde, are produced. 
These results are discussed with reference to the con»po* 
sition of volcanic gases, and attention in directed to the 
ocouTTence of formic acid in certain hot mineral springs 

- - A. T. L. 

Hydrof.UiOailicic acid ; Determinaiion of -. L. Schucht 

and W. Holier. A'XUI., page 1170. 

Dithionie acid and dithionalea ; Annlt/aia of -. R. H. 

Ashley. XXIIL, page 1170. 

Chlorine and bromine ; Heparaiion of —- in acid aotntion 
by hydrogen peroxide. P. Jannasoh. XXlll., page 1170. 

Borax 1 Production of -. The United States Mineral 

Resources, 1906. [T.R.] 

Tux production of borax during 1905 wan almost entirely 
:)onfined to California. Only small quantities are ever taken 
from the marshes of Nevada during the summer mouths. 
The total output of crude borax in the United States for 
1905 was 40,334 short tons, valued at $1,019,154, as 
Against 45,647 tons, $098,810, in 1904, an increase of 
387 tons, $320,334. From 2 to 4 tons of crude borax 
U'e required to make 1 ton of pure anhydrous boric acid. 
iVhen the crude product, worth at the mines from $16 to 
$50 per ton, is rennod, it is worth on the market from $120 
;o $140 per ton. No pure b<^ax is shippefl, about six- 
iflvenths of the total product being only 25 per cent. ore. 
The crude material, as it comes from tbo ground, varies in 
wic acid content from alwiit 5 per cent, to about 36 
cent. 

7ront«m sodium acetate : XI.S, Cuatoma Decision. Oil, 
Paint, and Drug Rep . Oct. 22, 1906. [T.R.J 
I'bb protest of the importers was sustained regarding the 
luty on pMRihandise invoiced os uranium and sodium 
>ceUll4.’' The importation was assessed at the rate of 
16 per oent..fld wdorm, under paragraph 3 of the Tariff 
tot, as a chemical ooinjHiund, and was claimed to be free, 
inder paragi'aph 691 of the same Act. From the evidence 
iresonted. the merchandise was found to be a double salt 
>f uranium, and therefore entitled to free entry, as claimed. 
!'he decision of the collector was accordingly reversed. 

English Patknts. 

7itric acid and concentrated sulphuric acid; Production 

of concentrated - from nitrosulphonic acid arul 

nitrous sulphuric acid. Dot Norskn Aktlosolskab f. 
Elcktrokemisk Tnd., and B. F. Halvorscn, Christiania. 
Eng. Pat. 3680, Fob. 14. 1906. Under Int. (kinv,. 
Fob. 16, 1905. 

BK Ft. Pat. 363,167 of 1906 ; this X, 1906, 847.-T.F.B. 

lypochlorite sdutions ; Manufacture of - by electro- 

lytic methods. W. P. Digby. Eng. Pat. 21,949, Oct. 28, 
1906. XIA., page 1166. 

}aseB ; Process and apparatus for separating - [c,^., 

oxygen from the atV]. A, A. Humphrey, London. Eng. 
Pat. 14,809, July 18,1905. 

'his process is based upon the different solubilities of 
ascs in water, and is intended especially for separating 
xygen from the air. Water flows from a reservoir inifco a 
uiinel disposed above the open funnel-shaped top of a tall 
ertical pipe. The nppor fuxmel has a piece of gauze 
tretched aoross the bottom in order to break up the 
tream of water. Air is drawn in by the water through 


the space between. tSie funnels, and as the mixture of air 
and water descends, the nitrogen and oxygen are dissolved; 
according to their respective solubilities, and to the 
pressure (height of the column of water). The lower 
end of tlm pipe opens into a closed tank, from the top of 
which a second pipe ascends for the escape of undw^vod 
gase^. The water containing the dissolved gases is 
withdrawn from near the bottom of the tank, and forced 
by a circulating pump up a third pipe to the water reservoir 
at a higher lev^ than the top of the first vertioal pipe. 
In tlie reservoir, owing to the low pressure, tlm dissmved 
gases (air enriched in oxygon) escajw, and are withdrawn, 
and either utilised directly or* i>as8ed through another 
similar ap}>aratus, or through the same apparatus again. 
The water is used over agam. Various modifications of 
tlie apparatus are described.—A. 8. 

Oxygen gas ; Means for generating -. R. ron Foreeger, 

Now York. Eng. Pat. 11,979, May 22, 1906, Imder 
Int. Conv., Feb. 8, 1906. 

Sre Fr. Pat. 300,524 of 1906 ; this X, 1906, 1045. Refer¬ 
ence is directed, under Section 1, Subsection 2, of the 
Patents Act. 1902, to Eng. Pats. 21,372 of 1897, and 
20,430 of 1898.—T. F. B. 

Oxygen; Preparation of - by the decomposition of 

oxygenated salts. G. F. Jaubert, Paris. Eng. Pat. 
12,246, May 25, 1906. Under Int. Conv., May 29,1906. 
Ske Addition to Fr. Pat. 360,377 of 1904 ; this J., 1906,. 
885.* T. F. B. 

United States Patent. 

Nitric acid; Apparatus for making -. O. H. U. 

Briinler, Ix^ipsic-Gobbs, Oermany. U.S. Pat. 834,257, 
Oct. 30, 1900 

See Eng. Pat. 5862 of 1906; this X, 1906, 846.—T. F. B. 
Fkenoh Patents. 

Sulphuric acid; Apparatus for the concentration of -. 

A. tUillard. Fr. Pat. 367,376, Juno 28, 1900. 

The acid to be concentrated is sprayed from an atomiser 
at the top of a cylindrical tower. In its passage down 
the tower it meets hot products of combustion from an 
auxiliary stove; those gases enter near the bottom of 
the tciwer and emerge by a pipe in the top, which leads 
them to the chimney, through a scrubbing tower filled 
with coke. Just below the inlet nii^e for the hot gases 
is placed a perforated plate on wnioh the acid collects, 
and through which it drojw into a shallow trough at the* 
base of the tower. This trough is cooled by a spiral cold 
water pipe inside it, and outeide it another cold water 
pipe. The top of the tower, made of lead, meets the 
walls in a hydraulic seal: the walls aie of stone, with or 
without an outer coating of load.—A. (j. L. 

Alumina : Process for the preparation of imre -. H. 

Arsandaux. Fr. Pat. 361.766, Sept. 13, 1906. 

Lyes of sodium aliiuiinate, such as those occurring in 
the lixiviation of the product obtained by fumacing a 
mixture of bauxite with sodium carbonate, and containing 
silicates, are treated with sodium carbonate solution, 
and then with an equivalent quantity of milk of limti 
or with finely divided or recontly precipitated oalcium' 
carbonate, in order to form calcium silico-aluminate, 
which is Biqurated by filtration. Aluminium hydroxide 
is then precipitated from the cleared solution by carbon 
dioxide in the usual manner.—E. 8. 

ir 

Aluminium hydroxide and aluminaies; Process for the 

mariufacture of -. Ohem. Fabr. (^riesheim-Elektroa. 

Fr. Pat. 867,728, July 4, 1906. Under Int. Cwiv.,. 
Nov. 24, 1906. 

BAtTXiTS is heated to a temp^ature between 180^ and 
200"^ 0. in an Open vessel, and a strong boiling hot solution, 
of potaasium hydroxide (in the proportion indicated by 
Al80ft:Naj|0, or K^O«l:l*3—U6) is gradually added. 
The neating is oontniued for half an hour or more, after 
which the potassium aluminate formed is extracted and 
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treated ae usual. Sodium hn^roxide mav be subetituted 
for the potasalum hydroxide, but iu tnie case a final 
heating to about 60Cr C. is necessary.—A. G. L. 

Aluminium eompoundi; Process for the manufacture of 
-. E. L. Rinman. Pr. Pat. 367,756, July 4, 1906. 


hydroxide. Uader these conditions, the giucina dissoltos 
Or, the hydroxides may be treated with an alkaline lye, 
the solution being filtered from any undissolred iron 
hydroxide, and carbon dioxide passed through untH 
the alkali is bicarbonated, when the gluclna alone remaina 
in solution.—E. S. 


MersBaXia containing aluminium, such as aluminium 
silicates, bauxite, kaolin, and felspar, are finely powdered 
and intimately mixed with an ammonium salt, preferably 
ammonium sulphate or oldoride. The tninerol may be 
used in the crude state or after a preliminary oaloination. 
The mixture is then heated to« temporaturo at which the 
ammonium eolt is dissociated, an aluminium salt and froe 
ammonia being formed. The aluminium salt is leached out 
of the residue with water; aluminium hydroxide may bo 
made from it by treating it with the ammonia evolved 
during the reaction, the ammonium salt being regenerated. 
If alkalis are present in the mineral, their salts will also 
be found in the solution. Wlien ammonium chloride is 
employed as the decomposing agent, sublimed aluminium 
cliloriue may be obtain^ from the mixture by first heating 
under a pressure of 2 to 3 atmospheres at 0. until 
no more ammonia is evolved, and then lowering the 
pressure whilst maintaining the temporaturo.—A. 0. L. 


Pj/posulphites [hydrosulpkites] ; Production of ctahle -. 

Badisohe Anilin und Soda Fabrik. Fr. Pat. .307,624, 
June 6, 1006. Under Int. Conr., Nov. 8, 1005. 


CALOitW hyposulphite, precipitated by sodium hypo¬ 
sulphite from calcium chloride solution, is filtered off, 
washed with water, and with alcohol, and the alcoholic 
paste is incorporated with finely powdered (juicklime. 
After removal of tlio bulk of the alcohol, the mass is dried 
in a vacuum, and preserved in hermetically closed vessels. 
Lime may be replaced in the }>roce8s by the oxides of other 
alkaline-earth metals, or by the dry hydroxides of alkali 
metals. Reference is made to Fr. Pat. 300,735 of 1900. 
(Compare Eng.^at. 18,852 of 1900; this J., 1901, 988.) 

—E. S. 


VUL-GLASS. POTTERY. AND ENAMELS. 

{Continued from page 1090.) 

ENOLisn Patxnt. 

EnameUing or glazing metaUie and other surfaces: Proew 
of —.—. W. Atkinson, Shipley, Yorks, and J. Smith, 
Bradford. Eng. Pat. 12,564, May 30, 1906. 

Tms metallic articles to be coated are first cleaned with 
sulphuric acid, after which a fiux is applied. Tills omisista 
of 130 parts of white opal cullet, 20 of sodium bicarbonate, 
and 12 of boric acid, for wrought-iron or steel articles; fat 
cast iron, a fiux consisting of 130 parts of white o^i cullet, 
26 of sodium bicarbonate, and 13 of boric acid, is used. 
In either case the fiux is first melted, run into water, and 
powdered before it is applied. The coated article is then 
dried and fired. The cold article is covered with a 
second coat of white opal cullet, or fiint glass, or soda glass, 
also previously melted, run into water, and powdered. Tho 
second coat is allowed to dry, after which the article is 
again fired, preferably to a temperature just below the 
melting point of the metal. Broken porcelain may be 
8 ul>Htituted for the glass, but in this case the porcelain w 
heated only to redness, not fused, before it is l^own into 
water and powdered. Pottery may be enamelled in the^ 
same way.—A. G. L. 

Unitbu Statto Patbnt. 

Class plates ; Manufacture of -. B. C. White, C^cogo, 

Ill. U.H. Pat. 836,148, Nov. 6, 1906. 


Cyanogen compounds ; Preparation of - from vinasse, 

Chom. Fabr. Soblempe, G.m.b.H. Fr. Pat. 367,602, 
June 28, 1W)6, Under Int. Conv., Jan. 16, 1906. 

Thb tar produced in the destructive distillation of vinasse, 
containing nitrogen, is, according to one process, partially 
burned unth access of air, and mixture of gases and 
vapour is passed through a highly heated tube to induce 
the formation of cyanogen. Another process consists in 
distilling the tar, withoiit contact of air, direct into a 
carburetter used in the production of water-gas, the 
transformation into cyanogen being effected when these 
vapours and the water-gas traverse the superheater raised 
to a very high temperature. It is stated that thus the 
nitrogen in both the tar gases and in the water-gas is 
transformed into cyanogen, whilst the carbon compounds 
in the former servo to enrich the latter.—E. S. 


The method described of manufacturing glass plates oonsista 
in depositing a mass of glass upon a table between two 
rollers, moving the rollers along the table to spread a 
portion of the glass into a sheet, and then reversing the 
direction of movement of the two rollers and introducing 
a fabric or web between the portion of glass spread iiito a 
sheet and the roller effecting the apreadmg operation, and 
by the action of the other roller, spreading the 
portion of glass into a sheet over and upon the fafarl#,^ 
web, and the sheet previously spreaa. The axes 
the two rollers are linked together so that the rollers 
move forwards and backwards as a single body over tho 
table. (See also U.S. Pats. 805,609 and ^5,610 of 1906; 
this J., 1906, 20.)—W. C. H. 

Fbkncu Patents. 


Natural salts from mineral waters; Apparatus for c^raction 

of - by cvaporaHon on a wofer-hoiA J. J. Boprin. 

Fr. Pat. §67,7^, July 4. 1900. 

The mineral water, after undergoing a preliminary con¬ 
centration in an ordinary steam boiler, is heated in a series 
of rectangular enamelled basins with concave bottoms, 
supportisd in a wator-bath. The water-bath is heated by 
a himMO and is provided with a filling hole, a vapour- 
cscafie pipe, and an emptying pipe and tap. The contents 
of the basins are kept in movement by oscillating agitators 
suspended by hollow arms from a hollow shaft, and the 
solids are left as crystals in the basins.—W. H. C. 

Qlij^inafBer^iay; Process for separating - from idumina 

and iront^aadsand aeidsaUs, especially by caH)onic acid 
ond alkali hicarbonates. F. Bran and G. van Oordt. 
Fr. Pat. 367,861, July 7, 1906. Under Int. Convv, 
July 16. 1006. 

AImixtobb of the hydroxides of gluoinum [beryllium] 
aluminium, and iron is treated wit^ a solution of sodium 
carbonate and with carbon dioxide; or with sodium 
bicarbonate solution, the proporticsi being maintained of 
at least 1 moL of the sodium salt to one m the glneinum 


Qlass-meUing furnaces ; The ** monolithic ” tank and Uo 

appliccUion to -. J. Lccomte-Falieur ot Cie. First 

Addition, dated June 18, 1906, toIV. Pat. 346,012, 
Bept. 2, 1904. (See Eng. Pat. 19,067 of 1904; this J., 
1905, 91). 

This addition to the principal patent is for an i^ange- 
mout for the continuous supply of material to the “ mono¬ 
lithic " tank to avoid the repeated cooling of the mass of 
molten glass by intermittent additions ox cold material, 
to economise material, to protect the ** sidge ” and tha 
tanks, and prevent clogging of the reg^erators by molten 
material dripping into iheth. The arrangement suggested 
is either a trough or boat to contain the materials, which 
is placed over melting compartment of the tank, and 
provided with an opening for the molten material to fall 
into the compartment, or a shoot, on which the materials 
are gtaduallv melted by the beat of the furnace, and slide 
into the melting compartment.—W. C. H, 

Enamels: Process for the manufacture of etfri/SoMs — 

P. Wagret. Fr. Pat. 367,613, April 12, 1906. Under 
Int. O^T., Marph 17, X9O0. 

The vitrifinble ffiBamels are produced by the employmant ol 
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Cl. IX.-BUILinNG MATERIALS, O/AYfi, MOETABS. & CEMENTS. 


[Bee. II. 1906. 


the materiula:—For red : Minium, P&ns red. 

«ey earth r'Tone grise”), borax. For black: indigo 
blue. For white : fluorspar.—W. C. H. 

DL—BUILDDIG MATERXAIS« 0LATS» 
MORTARS, ANl) CEMENTS. 

(Continued from page 1098.) 

Wood; Effett of moieture on the strength and stiffness of 

-. United States Forest Service Rep. Eng. and 

Min. J.. Nov. 10, 1906, 865. 

Thu United States Forest Service has studied this subject, 
with the following results:—The relation of moisture to 
atrengtii follows a deflnite law. Projjor drying greatly 
motaases the strength of all kinds of wood, the amount of 
inerease d^nding upon the species and the degree of 
dryness. For example, the strength of a piecse of un* 
seas(med red spruce may be inoreasecl over per cent, 
by a thorough drying at the temperature of boiliug water. 
Strength decreases again, however, as the wood reabsorbs 
moisture. Air-dried wood, protected from the weather 
and containing 1‘2 per cent, of moisture, is from 1‘7 to 2-4 
times stronger thou when grt^cn, according to the species. 
f^iiflneBs ia also increased by drying. These conclusions, 
however, ore drawn from email-sized pieces, not excixaling 
4 by 4 in. cross-section. T-argc timbers require years of 
drying before the moisture is reduced to the point at which 
strength begins appreciably to increase. More or less 
“ checking ” always CKicurs when large timbers dry, 
and if this “ checking’* be excessive It may cause enough 
weakness to counter-balance the strength"gamed by the 
drying. Consequently it is not safe to assume that the 
average strength of large so-called seasoned timbers is 
much j^cater than that of green or wet ones. The fibre- 
saturation point of a number of spt'cies bos boon det<5r' 
mined. Thisrpoint, which varies with conditions and siiecics 
of wood, designates the percentage of water which will 
saturate tho fibres of the wood. It has been found 
that, under normal conditions, a given kind of wood 
fibre will absorb a definite amount of moisture; additional 
water simply fills the pores of tho wood. Only that water 
which permeates the wood fibre has an inlluence upon 
strength. For the following species, the saturation point 
ooouTB at tlie given ixiroontage of moisture based on the dry 
weight of the wooa : Longlcaf pine, 25; red spruce, 31 ; 
ohestnut 25; loblollv pine sapwood, 24; red gum, 25; 
red fir, 23; white ash, 20*6; Norway pine, 30; Western 
tamarack, 3f> per cent. Prolonged soating in cold water 
does not reduce the strength of green wood below that at 
its fibrC'Saturation point, provided it remains in porfect 
condition. When wood has been dried and is resoakeil. it 
becomes slightly weaker than when green. Wood soaked 
in heated water absorbs more moisture. This causes a 
TediK'tion in strength and stiffness, as is seen in wood 
steamed for bending. 

English Patents. 

Stone, artifieial', from Mag : Manufaciure of -. W. 

Schumacher, (^nabriick, Germany. Eng. I’at. 18,800, 
itept. 18, 1905. 

In this process for tho manufacture of artificial stone, 
slag is first subjected to a coarse disintegrating process, 
and after being heated by steam, and with or without 
a small admixture of lime, but without admixture of other 
silioious material, is pressed into blocks, which are ready 
for use within a shm*! time after their production. The 
blocks 80 iirepared may be aubjected to a hardening 
process by means of steam under pressure.—W. C. H. 

AYcnes, artificial, and other jdastic articles ; Manufacture 

of -. W. J. Apperley and F. J. D. Hullinghorst, 

]./}ndon. Etig. Pat. 17,569, Aug. 3, 1006. 

Two parte by weight of a solution of lead acetate at 
B, added to 1 part of ammonia (sp. gr., 
t^loar solution obtained cm standing (10 to 
^ added to magnesium obiorkie solution 

^*^35^ B. Oi the mixed solntiim, 1 part 


is added to part of burnt magnesite, varioos 

organic or inorganin substanoes being added os flliiitg 
materials. liquid oils, or fate, may be used for this 
purpose, after mixing them with a solution obtained by 
acting with caustic potash solution (at 16^—35° B.) on 
powdered resin. To produce a material resisting moisture, 
cold, and heat, bituminous materials or tor may be added 
to the solution obtained on dissolving bstrium dioxide 
in hydroohlorlo acid, and this mixture used os filling 
material.—A. G. L. 

Drying ; Apparatus for -•, suUable for bricks, timber, 

and other purposes. W. B. Hughes, London. Eng. 

Pat. 21,816, Oct. 26, 1906. 

A PBYXNO chamber, iirovided with doors and shelves to 
support the materials to be dried, is built over a trench. 
In the ujiper port of the latter a number of horizontal 
pipes ore arranged through which steam or some other 
heating medium can bo passed. A blast of air is delivered 
by a fan into a perforated pipe placed below the heating 
pipes, the perforations being mode progressively larger 
the further they are from the point at which the air 
enters. The air passes up, around and between the 
lieatingpjjH^fi, and then around and V»etween the materials 
on the shelves of the drying ubainber, aiul finally esoajies 
along with the vapour given off tluough openings in the 
Hides. —W. 11. C. 

Stucco '; Manufacture of -. .l. Y. Johnson, London. 

From H. Koopp vind Co., Oestrich on Hhino, Germanv. 

Eng. J*at. 4503, Keb. 23. 1900. 

See Fr. Pat. 363,604 of 1900 ; this J., MKXi, 848.—T. F. B. 

United States I’atbnts. 

Clay products ; Drtfer for -. R. W. Lyle, New York. 

IT. 6. Pat. 834,684, Oct. 30, UKKk 

The dryer consists of one or more drying tunnels or com- 
pertments. The products of combustion from a system 
of kilns are convoyed to a main Hue chamber, which 
extends across one end of the drying oompartments, and 
is contained entirely within tho dryer, in which the radiating 
top of the flue Ih directly exposed. Longitudinal heat- 
radiating fines are arranged in the drying compartments, 
and are connected with the main fiue cnamlier, from which 
they can be iiidei)endently cloned. The ends of the 
longitudinal Hues that enter tho m^in fiue ohombor 
are supported by the wall of the main flue and a 
second wall a little outside it, tho space between the 
walls being filled with packing to form a loose-joint 
connection. Forced draught can be produced in the 
fine chamber, and in any of tho longitudinal flues that 
are in open communication with it at the time. The 
fines are provided with openuigs, that can lie closed with 
covers, uj)cn necesHary, for the poHsage of products of 
combustion from the ilues.—W. d H. 

[Mortar] Cowposition of matter. M. W. Beique, Colorado 
Siirings, Colo. U.S. Pat. 834,252, Oct. 30, 1906. 

Tub composition described consists of unslaked lime 
(1(X) lb.), plaster of Paris (200 lb.), and tailings from ore 
that has lieen treated by a cyanide process (2000 lb.). 
TliCHe are mixed together with enough water to give the 
desired consistency to the mass, and common sand is 
added to overcome excess of slimes ” in tho tailings; 
hair or fibre may also be added.-—W. C. H. 

Cement; Manufacture of hydraulic -, and apparatus 

therefor. B. Enright, South Bethlehem, Pa. U.S. Pat. 

834,374. Got. 30, 1906. 

Tub process described consists in passing tho highly 
heated gaseous products of combustion and decomposition 
issuing from a rotary oemont kiln through a el^ge of 
cement-forming materials in a vertioal kiln, to which the 
sensible heat of the gases is imparted. Tho whole or part 
of the carbon dioudo product in tho vertioal kiln is 
reduced to carbon monoxide and returned to the vertioal 
kiln, and there again burned to the dioxide while calcining 
the charge of m^ri^ in the Idln. The apparatus com - 
prises a totsay kiln oonneoted at its upper end with^the 
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ol VIII.—glass, porriaRY, & enamels. 


treated ae usual. Sodium hn^roxide mav be subetituted 
for the potasalum hydroxide, but iu tnie case a final 
heating to about 60Cr C. is necessary.—A. G. L. 

Aluminium eompoundi; Process for the manufacture of 
-. E. L. Rinman. Pr. Pat. 367,756, July 4, 1906. 


hydroxide. Uader these conditions, the giucina dissoltos 
Or, the hydroxides may be treated with an alkaline lye, 
the solution being filtered from any undissolred iron 
hydroxide, and carbon dioxide passed through untH 
the alkali is bicarbonated, when the gluclna alone remaina 
in solution.—E. S. 


MersBaXia containing aluminium, such as aluminium 
silicates, bauxite, kaolin, and felspar, are finely powdered 
and intimately mixed with an ammonium salt, preferably 
ammonium sulphate or oldoride. The tninerol may be 
used in the crude state or after a preliminary oaloination. 
The mixture is then heated to« temporaturo at which the 
ammonium eolt is dissociated, an aluminium salt and froe 
ammonia being formed. The aluminium salt is leached out 
of the residue with water; aluminium hydroxide may bo 
made from it by treating it with the ammonia evolved 
during the reaction, the ammonium salt being regenerated. 
If alkalis are present in the mineral, their salts will also 
be found in the solution. Wlien ammonium chloride is 
employed as the decomposing agent, sublimed aluminium 
cliloriue may be obtain^ from the mixture by first heating 
under a pressure of 2 to 3 atmospheres at 0. until 
no more ammonia is evolved, and then lowering the 
pressure whilst maintaining the temporaturo.—A. 0. L. 


Pj/posulphites [hydrosulpkites] ; Production of ctahle -. 

Badisohe Anilin und Soda Fabrik. Fr. Pat. .307,624, 
June 6, 1006. Under Int. Conr., Nov. 8, 1005. 


CALOitW hyposulphite, precipitated by sodium hypo¬ 
sulphite from calcium chloride solution, is filtered off, 
washed with water, and with alcohol, and the alcoholic 
paste is incorporated with finely powdered (juicklime. 
After removal of tlio bulk of the alcohol, the mass is dried 
in a vacuum, and preserved in hermetically closed vessels. 
Lime may be replaced in the }>roce8s by the oxides of other 
alkaline-earth metals, or by the dry hydroxides of alkali 
metals. Reference is made to Fr. Pat. 300,735 of 1900. 
(Compare Eng.^at. 18,852 of 1900; this J., 1901, 988.) 

—E. S. 


VUL-GLASS. POTTERY. AND ENAMELS. 

{Continued from page 1090.) 

ENOLisn Patxnt. 

EnameUing or glazing metaUie and other surfaces: Proew 
of —.—. W. Atkinson, Shipley, Yorks, and J. Smith, 
Bradford. Eng. Pat. 12,564, May 30, 1906. 

Tms metallic articles to be coated are first cleaned with 
sulphuric acid, after which a fiux is applied. Tills omisista 
of 130 parts of white opal cullet, 20 of sodium bicarbonate, 
and 12 of boric acid, for wrought-iron or steel articles; fat 
cast iron, a fiux consisting of 130 parts of white o^i cullet, 
26 of sodium bicarbonate, and 13 of boric acid, is used. 
In either case the fiux is first melted, run into water, and 
powdered before it is applied. The coated article is then 
dried and fired. The cold article is covered with a 
second coat of white opal cullet, or fiint glass, or soda glass, 
also previously melted, run into water, and powdered. Tho 
second coat is allowed to dry, after which the article is 
again fired, preferably to a temperature just below the 
melting point of the metal. Broken porcelain may be 
8 ul>Htituted for the glass, but in this case the porcelain w 
heated only to redness, not fused, before it is l^own into 
water and powdered. Pottery may be enamelled in the^ 
same way.—A. G. L. 

Unitbu Statto Patbnt. 

Class plates ; Manufacture of -. B. C. White, C^cogo, 

Ill. U.H. Pat. 836,148, Nov. 6, 1906. 


Cyanogen compounds ; Preparation of - from vinasse, 

Chom. Fabr. Soblempe, G.m.b.H. Fr. Pat. 367,602, 
June 28, 1W)6, Under Int. Conv., Jan. 16, 1906. 

Thb tar produced in the destructive distillation of vinasse, 
containing nitrogen, is, according to one process, partially 
burned unth access of air, and mixture of gases and 
vapour is passed through a highly heated tube to induce 
the formation of cyanogen. Another process consists in 
distilling the tar, withoiit contact of air, direct into a 
carburetter used in the production of water-gas, the 
transformation into cyanogen being effected when these 
vapours and the water-gas traverse the superheater raised 
to a very high temperature. It is stated that thus the 
nitrogen in both the tar gases and in the water-gas is 
transformed into cyanogen, whilst the carbon compounds 
in the former servo to enrich the latter.—E. S. 


The method described of manufacturing glass plates oonsista 
in depositing a mass of glass upon a table between two 
rollers, moving the rollers along the table to spread a 
portion of the glass into a sheet, and then reversing the 
direction of movement of the two rollers and introducing 
a fabric or web between the portion of glass spread iiito a 
sheet and the roller effecting the apreadmg operation, and 
by the action of the other roller, spreading the 
portion of glass into a sheet over and upon the fafarl#,^ 
web, and the sheet previously spreaa. The axes 
the two rollers are linked together so that the rollers 
move forwards and backwards as a single body over tho 
table. (See also U.S. Pats. 805,609 and ^5,610 of 1906; 
this J., 1906, 20.)—W. C. H. 

Fbkncu Patents. 


Natural salts from mineral waters; Apparatus for c^raction 

of - by cvaporaHon on a wofer-hoiA J. J. Boprin. 

Fr. Pat. §67,7^, July 4. 1900. 

The mineral water, after undergoing a preliminary con¬ 
centration in an ordinary steam boiler, is heated in a series 
of rectangular enamelled basins with concave bottoms, 
supportisd in a wator-bath. The water-bath is heated by 
a himMO and is provided with a filling hole, a vapour- 
cscafie pipe, and an emptying pipe and tap. The contents 
of the basins are kept in movement by oscillating agitators 
suspended by hollow arms from a hollow shaft, and the 
solids are left as crystals in the basins.—W. H. C. 

Qlij^inafBer^iay; Process for separating - from idumina 

and iront^aadsand aeidsaUs, especially by caH)onic acid 
ond alkali hicarbonates. F. Bran and G. van Oordt. 
Fr. Pat. 367,861, July 7, 1906. Under Int. Convv, 
July 16. 1006. 

AImixtobb of the hydroxides of gluoinum [beryllium] 
aluminium, and iron is treated wit^ a solution of sodium 
carbonate and with carbon dioxide; or with sodium 
bicarbonate solution, the proporticsi being maintained of 
at least 1 moL of the sodium salt to one m the glneinum 


Qlass-meUing furnaces ; The ** monolithic ” tank and Uo 

appliccUion to -. J. Lccomte-Falieur ot Cie. First 

Addition, dated June 18, 1906, toIV. Pat. 346,012, 
Bept. 2, 1904. (See Eng. Pat. 19,067 of 1904; this J., 
1905, 91). 

This addition to the principal patent is for an i^ange- 
mout for the continuous supply of material to the “ mono¬ 
lithic " tank to avoid the repeated cooling of the mass of 
molten glass by intermittent additions ox cold material, 
to economise material, to protect the ** sidge ” and tha 
tanks, and prevent clogging of the reg^erators by molten 
material dripping into iheth. The arrangement suggested 
is either a trough or boat to contain the materials, which 
is placed over melting compartment of the tank, and 
provided with an opening for the molten material to fall 
into the compartment, or a shoot, on which the materials 
are gtaduallv melted by the beat of the furnace, and slide 
into the melting compartment.—W. C. H, 

Enamels: Process for the manufacture of etfri/SoMs — 

P. Wagret. Fr. Pat. 367,613, April 12, 1906. Under 
Int. O^T., Marph 17, X9O0. 

The vitrifinble ffiBamels are produced by the employmant ol 
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Cx.. X—MBTALLirROY. 


[Dm. 15, l»e«. 


f ’eftter om «ithor tho chromium or the o«rl>ou inoreaeea. 

be meohanical propertioa of thene steels are in every case 
similar to those of the corresponding nickel stools, the effect 
of the chromium being, howovtnr, to raise tho breaking 
stress and the elastic limit without sensibly lessening 
the elongation or the resistance to shock ; but the chrome< 
nickel steels containing carbide (a structure not met with in 
nickel stools under the same conditions) are brittle, though 
having medium values for elongation. Qucnchiy\g a 
pearlitic chroinc-niokel steel iucreases the breaking 
stress and elastic limit to a greater extent than in the 
corresponding nickel steel or chromium stool; it ^wo- 
duces little effect on a martensitic chromo-nickel steel, 
softens a y-iron steel slightly whilst not sensibly changing 
its mioro^apbio structure, and is without action on a 
carbide steel imloss the initial tomi>eraturc be above 
1200'^ C. H^^eating softens slightly all tho chrome-nickel 
steels, without sensibly altering their structure. CVwicn- 
fo^fon afTeots them as it does tho nickel steels. The only 
chrome-nickel steels which seem cajiablo of industrial 
application are the pearlitio and y-iron steels; the 
former are much harder after quenching, and the latter 
have a much higher elastic limit than the corros^ioiKUng 
nickel steels, lly cementation, a pearlitic chrome- 
nickel steel yields a steel with an outer martensitic shell 
much harder than that yielded by a nickel steel under 
similar treatment.—J. T. D. 

Ammoiiia’CO'pjicr^cyanide yrotenn. [QUd e.xiraclion.\ E. 
Le Gay Broreton. Inst. Min. and Mot., Bulletin No. 26, 
27—31. 

Tfrxt author shows that when an ammoniacal copper 
solution is titrated with an alkali cyanide, a certain 
amount of free cyanide is indicated by silver nitrate, not 
only when tho solution ia decolorised, but at all stages of 
tho titration. This is the case Ixvth with ammonium 
cyanide and potassium cyanide, and appears to bo due 
to ordinary mass action, a greater excess of ammonium 
hydrate in the solution causing a greater excess of 
free cyanide. This free cyanide always increoseM, on 
standing, up to a certain point (two days), after which it 
remains constant, the increase possibly being due to the 
breaking-down of the last of the cupric cyanide. The 
addition of more ammonia to a decolorised solution does 
not cause a return of the blue colour even after prolonged 
standing (three months), unless the free cyanide is also 
removed. In extracting gold by means of tho ammonia- 
copper-cyanide process, tho best results with a 0‘25 per 
cent, solution of imtassium cyanide were obtained in the 
pesenoe of only 0*11 pr cent, of ammonia, from which 
it appears that the emoiency de^iends mainly upon the 
quantity of cyanogen liberated by the decomposition 
of the cupric cyanide to ouotous cyanide, and not merely 
ux>on the protection of toe potassium cyanide by the 
ammonia.—A. Q. Ij, 

Coyper^jKdladium alloys. K. Ruer. Z. anorg. Chem. 
lUOO, 61, 223—230. 

CooLiNG-oxTHVSS of olloys of palladium and cupper have 
shown the authors that while the two metals may bo 
melted together in all proportions, the alloys are simple 
mixtures, and there is no evidence of anv compound of 
the two metals, or even of a eutectic. Alloys containing 
less than 20 per cent, of palladium show tho colour of the 
copper they oontain. but those containing more palladium 
are white. The alloys ore harder than either of their 
constituents, tho hardc'st alloy being that which contains 
equal proportions of the two metals.—J. T. TX 

Sulphides; Action of steam on - at red heat. For> 

motion of native metals. A. Gautier. Bull. Soc. Chtm., 
1906, 66, 934—939. 

Thb action of steam on iron sulphide at incipient red heat 
proceeds mainly in accordance with the reaction:— 

3EeS •f4H80«=Fe304+3HjjS+Ha. 

With excess of steam and at a higher temperature, sulphur 
dioxide and free sulphur are formed (Gautier, Bull. Boc. 
Chim., 1901, 26, 406). With tho sulphides of metals 
which do not decompose steam at red beat, the a^ftion 
proceeds differently. When steam is passed thrdugh a 


tube in which is placed mi earthenware boat containing 
galena, the latter commeimes to volatiUse at inoipient 
red heat and crystallises with a little load sulphate in 
the cooler {larts of the tube. After cooling, ^e boat 
contains metallic lead with about 2 per oent. of free 
sulphur. Some free sulphur sublimes, and the only 
gaseous product is a trace of sulphur dioxide. The 
reactions whiob occur are:— 

3Pb8 + 2HaU=^3Pb+2H28 + S02: 

2 H2S + 802=2H20-h3S; 
l>bS + 2S02-PbS0t+2S. 

These experiments show how a native metal may be 
formed from its sulphide by the action of steam under 
conditions similar to those which obtain in the depths 
of tho earth, and indicate one of the sources of the free 
sulphur emitted from fissures in volcanic rooks. The 
action of steam on cuprous sulphide at bright red heat 
yields sulphur dioxide and hydrogen without hydrogen 
sulphide. Tho cuprous sulpliido is partly reduced to 
copper. The principal reaction is :— 

CugS + 2H2O == 2Cu -t-SOg + 2H2. 

A small quantity of free sulphur is produced. The 
sulphides of silver react even more readily and yield 
metallic silver, sulphur dioxide, and free sulphur. Native 
silver occurring with free sulphur, and in some cases with 
native copper, is probably formed in this manner. A 
mixture of steam and hydrogen sulphide passed through 
a tube at bright red heat yields free sulphur, condensed 
steam containing sulphurous and sulphuric acids with 
traces of thionic compounds, and a mixture of gases 
containing from 17 to 10 per cent, of sulphur dioxide 
and from 83 to 90 per cent, of hydrogen. Thus, steam 
oxidises metallic sulphides, hydrogen sulphide, and free 
sulphur at red heat, with the formation of sulphur dioxide 
and small quantities of sulphuric acid, and it is no longer 
necessary to assume that atmospheric oxygen penetrates 
deeply into the earth’s crust in order to explain the 
presence of these compounds in volcanic gases and in 
springs of volcanic ori^n.—A. T. L. 

Hydrogen suljihidtAction of -on metallic and non- 

mct^lic ox\dcs at high tempereUure. A. Gautier. Bull. 
Soc. Chim., 1906, 86. 9.39—944. 

Ths action of excess of hydrogen sulphide at bright red 
heat on the oxides of iron yields iron sulphide, FoS, 
mixed with a lower sulphide. The resultihg gases, after 
removal of hydrogen sulphide, contain about 11 per 
cent, of sulphur dioxide and 88 per oent. of hydrogen 
when ferric oxide is used, and about 83 per cent, of 
sulphur dioxide and 17 per cent, of hydrogen when the 
magnetic oxide is employed. Tho reaction with ferric 
oxide IS represented by the equation :— 

2Fe203 -I- 7Ha8 == 4FeS+SSOg+7H2. 

The action of hydrogen sulphide on steam has been 
described in the preceding paper (see preceding abstract). 
Tho action on silica yields silicon sulphide, the oxysulphide 
SiOa-SiSa, sulphur dioxide, and hydrogen. With alumina 
tho reaction is : — 

4 AI 2 O 3 +OHgS 2 Al208,2Al8Sa -f SSOj -f 9Hj. 
Natural aluminium silicates react similarly, having part 
of their oxygen replaced by sulphur, and part of tiieir 
silica separated as oxysulphide. A mixture of hydrogen 
sulphide and carbon dioxide at bright red heat yields 
caroon monoxide, carbon oxysulphide, free hydrogen, 
and a considerable quantity of water, but no sulfur 
dioxide. The reaction is :— 

8CO,+9H,8=3a)S+5CO + H, + 8 HsO+ 6 S. 

The abiMince of sulphur dioxide ia due to tho roBOtion :— 
200+B0,-2CO, + S. 

Carbon oxysulphide has been found from time to time in 
volcanic gases and in hot springs in volcaoic distriots. 
It bos {oobably been frequently orerlooked on aeaount 
of its rapid oemversion in to hydrogen sulphide stud osrbon 
dioxide in the presence of moisture at ordinary tom- 
peratnres. It iis found that all the reaettons in which 
sulphur dioxide is formed at red heat also yield unaH 
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cmaatitiM of «ulplitirio aoid, which is thus producsd without 
the presence of oxygen, in acoordwice with the equation:— 

aS0a«S0, + 0+S. 

The sUam formed by the action of hydrogen or of hydrogen 
sulphide on carbon dioxide is stated to be sufficient to 
scoount for the largo quantities emitted by voluanoM, 
snd it may also bo the source of the hot springs in their 
rioinity.^A. T. L. 

Po«7fir obtainahlc from metallurgical v>aMc gases, C. 
Richter, Ciiwmotorentaphnik, lUOO, 6, 73—76. Science 
Abstracts, IttOB, 9B, 426—427. 

The author gives a formula whereby the volume of waste 
leases from blast'furnaces and other mctallurgioai furuaces 
jan bo calculated. In most cases it is impossible to 
levise any accurate system of measuring the volume of 
jhese gases, and estimates of the power which is available 
we thorofore not always trustworthy. The author’s 
nethod depends upon taking some ” critical ” element, 
moh as carbon, which is converted during the furnace 
process into gas, and from the amount of this charged 
nto the furnace during a given time, and amount present 
n the solid inatenals discharged from the furnace, cal¬ 
culating the volume of gas which must liave been produced. 
The pt^rcentngo composition of the waste gases is of 
murse required in the application of this method, as well 
IS the chemical composition of the charge. The method 
san also be applied to the calculation of the heat and 
power value of the exit gases from btast-fnrna<Hts, and 
ixamplos are given in the original article of all three 
tpplications. The method has proved itself reliable 
vnon applied to the gas jiroductionof tlire© blast-furnaces, 
tnd sliould prove ot considerable value m the designing 
ind planning of gas-power installations in connection 
vith large ironworks. 

^tolybdiimflfn ; DciemiiiuUion of ■■■ —. J. Darroch and 
C. A. MeiklejoUn. XXllI., page 1170. 

Mineral production of tlie United Kingdmn in 1905. fT.R.] 
following table, showing the quantity and value of 
ho minerals produced lu the United Kingdom in 1905, 

MS compared with 1904, is taken from (he General Keitort 
ind Statistics on Mines and Quarries, 1905, Part III., 
ecently issued by the Home Office, 

The decrease in the total value of the minerals raised 
luring the year is to be accounfod for by a further fall 
n the average price of coal from 7 m. 2*58d. per ton in 1904 
o 08. ll*3dd. in 1905. The total output of coal was the 
lighoBt hitherto recorded. The quantity of coal exported 
.xolusive of coke and patent fuel and of coal shipped for 
he use of steamers engaged in foreign trade, was 47,476,707 
ons, an inoroase of nearly IJ million tons on the exports 
or 1904. Germany received over 7^ million tons, Ptance 
md Italy each over six million tons, Sweclon ovei* three 
nillion tons, and Kussia, Spain, Denmark, and Egypt each 
>ver two million tons. Adding the 2,287.792 tons exported 
a the f«m of coke and jiateut fuel, and the 17, 390,140 
ons shipped for the use of British and foreign steamers 
mgaged in foreign trade, the total quantity of coal which 
eft the country was 07,160,646 tons. The amount of 
oal remaining for home consumption was 168,908,291 
<ms, or 8‘91 terns per head of the population. 19,266,556 
ons were used in the blasUfurnaces for the manufacture 
d pig iron, as against 17,635,337 tons in the previous 
'ear. 33,462,943 tons were used in the manufacture of 
loke, and 1,109,797 tons in the manufacture of briquettes 
n 11^5. Particulars relating to the manufacture of coke 
md miquett^ are given for the hrst time, the quantity 
if coke obtained wing 18,037.985 tons, valued at 
110,625,799. The numl^ of coke ovens in use during 
he year was 31,060, The quantity of briquettes produced 
raa 1.219,586 tons, valued at £717,671. The output 
if iron core shows an increase of 816.421 tons,and the vidue 
A increaiw of £856,370 on that 1904. The ore 
delded 4,760,187 t<nis of iron, or nearly one-half of the 
otal quantity of pig iron made in the coantry. 7,844,786 
ons ol iron ore were imported durfog the year, ovear 78 
nr oent of whieh came from Bpain. | 



1904. 

ISOS. 

MnersL 

Quantity. 

Value at 
the mlaoB 
and 

quarries. 

(ioutitsr. 

VtiM •» 
tbe laiim 

Mid 

qOMIlM. 

Alum shale.. 
AnMinical 

Tom. 

£ 

Tons. 

i 

6,682 

980 

7,181 

1,609 

pyrites.... 

46 

161 

641 

165t 

ArMtilo .... 

076 

6,719 

1,628 

7,408 

Barytes .... 

26,827 

24,678 

29,063 

SS,«18 

Bauxite .... 

8,700 

2,680 

7,800 

1,826 

Bog ore .... 

4,543 

1.138 

8,206 

801 

(7iiiUk . 

4,488,728 

161.067 

4,686,684 

196,480 

Chert «id flint 

65.256 

14,097 

70,077 

14,438 

Clay aud shale 

16,948.916 

1,772,020 

16.184.754 

1,708,008 

Coal. 

282,428.272 

83,861.784 

286,128.986 

S2.086.688 

Copper ore .. 
Copper 
prodi^tate 

6,276 

14,172 

6,608 

21,796 

189 

3,780 

260 

10,000 

Fluorspar .. 

IB.IOO 

16.464 

39.446 

19.667 

Cold ore .... 
Gravel and 

23.208 

68,676 

16,981 

17,787 

sand .... 

2.239.698 

166,189 

2,241.620 

170,206 

Gypsum .... 

284.006 

72,868 

266.608 

liMtSSS 

Igneous rocks 

5.988,821 

1,361,139 

6,956.900 

1.288.844 

Iron oro .... 

ia.774,282* 

8,126,814 

L4.690.708tf 

12.186 

8,482.184 

Iron pyrites 

10,287 

6.800 

4,789 

Lead ore 
Limestone 
(other than 

20,374 

206.288 

27,649 

244,752 

chalk) .... 
Mangauese ore 

12,043,135 

1.369.610 

12,601,780 

1,410.626 

8,760 

4.870 

14,474 

11,684 

Mica . 

7,140 

2,006 

11,640 

8,868 

Natural gas.. 
Oohre, umber. 

C. ft. 774,800 

165 



. 

16,050 

18,242 

16,287 

16,462 

Oil shale .... 

2,383,062 

654,346 

2,406,786 

698,384 

Petroleum .. 
Phosphate ol 

— 

46 

69 

lime. 

58 

87 



Salt. 

1,801,6.33 

696,786 

1.880.910 

666,437 

1,684.367 

Sandstone .. 

6,806,303 

1.717,070 

6,640,6841 

Silver ore .. 

35 

1,782 

14 

806 

Slate. 

Sulphate of 
slrontia .. 
Tin ore 

668.170 

1,678,726 

614,6241 

1,466,916 

18,169 

17.260 

14,264 

18,986 

(dressed) .. 

6.742 

479.63$ } 

7,201 

674.183 

i 

1 


..... 

108 

1 

11,367 

XuninteD ore 

161 

14,869 

172 

ZlDo ore .... 

27,666 

187,012 

23,009 

189,806 

Total values 

— 

67,477,639 


K.STO,nt 


• Exclusive of 350 ton* of micaceous Iron ore, used for patnt, 
t Exeluitve of 443 tom of micaceoiu iron ore. used for paint, 
t Value of 141 tons only. 

f These figures differ slightly from those previously given, owing 
to correction of errors In certain returm, vTi,. : 1118 tons of slate 
^rrooted to 1118 tons of sandstone, and 28 tons of Iron ore, whieh 
have been added to ochre, umber, d;o. 

11 Value not yet asoertelaed. 

Manganese in Mysore, In-dia. !&ig. and Min. J., Nov. 3, 
1906. [T.H.J 

A NEW deposit of manganese which promises to bo an 
important source of supply is being opened up in Mysore 
State, India. It is situatod 20 miles north-west of Shimoga 
Station on the Southern Mabratta Railway, 3^ miles from 
Mormugoa. The distance from the deposit to the railway 
is covered partly by ordinary road, but the four miles 
nearest the mine are in dense jungle, through which a 
rough road has been cut Tim ground is now being 
surveyed for a branch line from the railway. The deposR 
was diaoovorod in August, 1906. By the end of 1906 
mining was in full swing, and between March and August 
of the ourrent year 20,000 tons were shipped to the coast 
and 25,000 tons additional made ready for imme^ato 
shipment On the surface the ore occurs in nodules 
and boulders cemented together with a form of laterite 
Olay. These vary in size from an inch in diameter to 
several tons in weight This deposit extends over on area 
of several thousand square yards, os for os has yet b^n 
ascertained. At one point a well defined l<^e ^ high- 
grade cB*e has been opened up. The ore is very 0om]^t, 
crystalline, and hard, ^ith a brig^ metoUio frooWe, 
and ountains over 55 per eent of mltigaaMe. 
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Uranium diBCoi^ry »» Canada. Mining World, Nov, 10, 
1900. [T.R.] 

Ax importaiH. discovery has boon mado in the Laurentian 
mountainH not far from Labell, Quo., and close to the 
Canadian Pacific liailway, of graphite and uranium. 
Tiio minerals fi’om which radium is extracted have Ixten 
found in paying quantities. 

Exolisk Patsxts. 

Iron and other melals ; Manuf^iure of -, and the 

viUiBOlion of lignite or other fud therein. H. T. Sinipeon, 
known as A. T. Himpson. Bilbao, !^|>airi, and A. K. 
Bourcond, Oijon, Spain. Kng. Pat. 21,060, Oct. 17, 
1906. 

Ths iron ore is first reduced by hot carbon monoxide 
produced from the lignite, and the reduced metal is then 
smelted olectrioally. For this purpose, the ore and flux 
are fed into a cilosod blast-fnruaco, through the iuyiros 
of which carbon monoxide at about 1000" to 1200" 0. is 
blown; the carbon dioxide forniod, together with 
unaltered carbon monoxide passcB front the top of the 
furnace into a pi})e leading to a circulating pump. From 
this the gases pass through a heater to the i>roduoer, 
which contains incandescent coke made from the lignite; 
here the carbon dioxide U reconverted into twice its 
volume of owbou monoxide. The gases then traverse 
a second heater, and afterwards pass again to the ftimai'e. 
Huitablo moans are providetl for removing the extra 
volume of carbon monoxide formed during the cycle; 
the gas so removed may servo to heat the two healers 
through which the remaining gaa passes. In ordiT to 
keep the carbon monoxide as pure as possible, lime may 
be employed instead of liiiM'Htoiic ns a flux for the ore. 
Til© lower part of the blast-furnace forms the crucible 
or hearth of an electric funiacc (preferably of the Kjellin 
or Gin types); the reduced uudai. together with the 
gangue, drops into this crucible, and is there smelted. 

—A. f!. L. 

Manganese Hed rail; Cant — W. Brinton, High 
Bridge, V.H.A. Eng. Pat. 3900, Fob. 10, 1900. 
8ES!U.S.Pat. 812,811 of 1\»00; thmJ., 1900.209. -T.F.B. 

Sted ; Manufacture or trcaimerU of -. R. A. Hadfield, 

Shofflold, Eng. Pat. 4107. Feb. 19. 1900. 

SbjbIT.S. Pat. 834,904 of 1906; following these.—T. F. B. 

Iron or steel ; Casc-hardmuig of -. F. Oriinewald, 

Berlin, Germany. Eng. Pat. 12,130. May 24, 1906. 
The iron or steel plates to be treate<l are heated in a 
muffle furnace from which external air is entirely excluded, 
and into which air is pasHisl from a carburetter. The 
quantity of carbon absorbed by the metal can be regulated 
by using hot or cold air, or by altering the duration of 
heating. Suitable ewburetters are tboso dcHcribe<l by 
the inventor in Eng. Pats. 12.127, 12,128 and 12,129 of 
1906.—A. G. L. 

Ooldt silw.r^ and other metals,- Extraction of - from 

meial'htaring matter. J. G. Slater, Toronto, Canada. 
Eng. Pat. 21,640, Oct. 23, 1905. 

The metal-bearing matter—ores, sand, quartz, &o.—is 
first reduced to on impalpable ^mwdor, and treated by the 
usual amalgamation and cyanide processes. The residue 
(1 part) is ^en mixed with potassium nitrate (I mrt), and 
seu salt (i part), the whole ground together, iMiu put into 
a orueible or retort, on the Inittom of which has been 
placed on©-eixth part of cop)>er. The mixture is then 
mfiled in a hard oolte furnace at a temperature of 2000 ° C. 
for one hour. The button of copper obtained will then 
eontain the rnetaU from the residue. The furnace used is 
provided with a close-fitting cover connected to an 
accumulator ” in which any gaseous metallic sulphides 
condons© and nettle.—A. G. L. 

Disiitftgraiing, umhing, and screening machities [for ores]. 
C. il. C. Storey, Lancaster. Eng. Pat, 14,418, July 12, 
1906 , 

8s* Fr. P«U867,*rt of 1009 ■, foHowing thews—T. F. B. 


Ore separators ; Centrifugal -. W. H. Peck, Chicago, 

Illinois. Eng. Pat. 21.634, Oct. 24, 1906. 
EsssntiaIsLY the invention oonsUte in an ore separator' 
in which the size of the passage between the deflector and 
the containing vessel can be increased or decreased. This 
lateral movement of the deflector is accomplished without 
destroying the continuity of the wall of the deflector, by 
providing the latter with movable sections which oof- 
lectivcly form an approximately circular circumferential 
contour, and mving these sections a flexible watertight 
covering of rubber and canvas, which covering forms the 
wall of the deflector. The oca.taining vessel and deflector 
are revolved at different speeds.—A. G. L. 

Ore separators ; Centrifugal -. V{. H. Peck, Chicago, 

Illinois. Eng. Pat. 21,036, Oct. 24. 1905. 

The object of this invention is the same as that of the pre¬ 
ceding. A differentially rotatable core or defieotor is maiUi 
callable of substantially uniform radial expansion or 
oontraotion by constructing it in a number of sections, 
which can bo pushed further from, or nearer towards, the 
centre, and which arc covered by a watertight material 
forming the outer wall of the deflector.—A. G. L. 

Ore conceTUrafors; Cent-rifugal -. P. H. Adams, 

Chicago, IlUnoi.«i. Eng. Fat. 21,039, Oct. 24, 1905. 

The ore concentrator consists of a rotatable tapering treat¬ 
ment vessel and a rotatable tajioring deflector or core. By 
raising or lowering the latter in the treatment vessel, the 
channel between the two can be dimiiiiBhcd or enlarged. 
Moans arc provided by which material con be removed by 
inoaiiK of a current of water from a desired fiortion of the 
separating apparatus iM^ar the discharge end without 
disturbing tho richer material near the food end. Auto¬ 
matic moans arc provided to prevent tho water from 
flowing up into tho channel beyond a desired distance 
during the removal; those means open when the dofloctor 
ia rotating at a low Hi>eed and close when it^'is at a high 
a]>eed. - 'A. G. L. 

Ore scparalor.'i ; Centrifugal -. W. H. Peck, Chicago, 

Illinois. Eng. Pat. 21,66l), Oct. 24, 1906. 

Tub invention relates to a brake which lowers the Bi)eod 
of rotation of the treatment vessel of an ore separator 
during tho time that niatorial is to be removed from its 
surface. The niolivo power which rotates the vessel being 
partly discontinued by any suitable means, a friction wlieel 
IS brought into contact with the treatment vessel; the 
consequent revolution of the friction wheel rotates a fly¬ 
wheel governor, which is regulated so that as long as the 
rotation of the vessel exceeds a certain speed, the governor 
o|ieuB a valve adraittiug water into a hydraulic oylmder, 
which then appli^ suitable brakes to the treatment vessel. 
1’ho whole is regulated so that during the removal of 
material from the surface of the treatment vessel, the latter 
should revolve at the (low) a|*eod best suited for th» 
o|)eration.—A. G. L. 

> 

On nepanUors ; Ccntrilugal -. P. H. Adams, Chicago, 

Illinois. Eng. Pat. 21,003, Oct. 24, I90B. 

This ore Bcimrator comists of a rotatable treatment venael 
tapering towards one end, and a rotatable deOsctoi of 
Btmilar shape, horizontally movable within the treatment 
vessel so as to enlarge or decrease the channel between the 
two. Means ace provided for feeding material and water 
into the vessel at a distance from its rood end substamtially 
equal to the distance through which the deflector moves, 
and means for discharge arc placed at a similar distance 
from the discharge end. The deflector is of sufficient 
length substantially to cover tlie points of feedVhnd the 
discharge openings.—A. 6. L. 

Or« umeintration. Minerals Separation, Ltd.. London. 

From Q. A. Chapman, Broken Hill. X.8.W. Eng. Fat. 

17,328, Aug. 1, 1908. 

Thx procesa, consisting in agitating flacly-divided ore- 
suspeMsd in acidulated water, described in Eng. Fat. 
780^ of 1905 (this J., 1908, 184 1 also Fr. Fat. 354,960 of 
I 1906; this J., 1906, 1177), is now modified by first intro- 
I dnoing the ore, water, end a«id into an agitating vessel. 




fcerwa^ a4dmg tlie neoessa-ry small proportipn of oil 
tlje like m a a^tatwg Tesael, and finally heatblg 

® P. ?^ agitating vessel, in whioh the acid is 
actioally neutralised.—K. S. 

'iphtde oresProcess and apparalus for the treatment 

of [amjdez or ferruginous] -. H. Baker and A. T. 

□mith, Weston Point, Oipshire. Eng. Pat. 22.235 
Oct. 31. 1905. 

ifBLT'UXVinEn sulphide oros, while being agitated with 
.ter, are tr^ted, indireotly, with eUoiine, in the 
of ferrio chloride • preferably, ferric chloride 
civ^ firom solutions taken from previous workings 
itaining ferrous chloride, converted into ferric chloride 
direct treatment wi^h chlorine. The large tank 
)wn in the drawing is constructed of stone, and the 
jessca-ies are of earthenware or the like, except the 
.tator, D, suspended adjustably from the pipe, C, whioii 
itator is maiie of wood, tarred or otherwise protected. 



I 


tor ttfjd the finely-divided or© are introduced info flu* j 
V, and the agitator lieing kept in motion, liquor from j 
reviouK working in the column or tower, G, receives 
troam of chlorine through the valvc^d pipe, H, for i 
version of a portion of the fermuH chloride present i 
• ferric chloride. The liquor d^^cends the tower I 
iked with earthenware tubi^s or the like), and Hows 
>ugh the pipe, K, into the magma of ore and water, 
liquor is withdrawn, and forced to the tup of the 
mn, G, by the centrifugal pump, T, and after l>emg 
n treated with chlorine is returned to the tank througli 
pi|», K, as before. Gnabsorbed gases have outlet 
lugu the pipe, L. Steam is preferably injected. Towards 
end of the working, sulphur is set free, and floats 
iho surface, whence it may bo withdrawn through 
manhole, M, wd is drained and pressed into cakes, 
m the sulphide ore contains metals procipiiablc 
ron # Bine, such as lead, copper, silver. &c., the slun*y 
blondes prepared as descril^d, is freatod with finely- 
ied sulpmde ore, to convert moat of the ferrio into 
>us cMmridc. Tiie solution is then digested with 
or Bine powder, or scrap, with constant agitation, 
itals of lead chloride suspended in theliquor arc 
>d to thus yield sfiongy lead, whilst copper a4»o 
rate* tom cuprous chloride. The slurry cemtaiaing 
9 precipitates, drawn off from outlete at different 
a, so os to keep apart portions containing metals 
the lighter superincumbent layers with gangue, 


is filtered, and tlxe metals collected arc separated. la ^ 
on© form of apparatus, the reacting tank u caused to 
revolve on a hm'izontal axis, and provision is made for the 
withdrawal of the slurry, Chlcwine may bo supplied 
to the ore by the chloride of another metal, such as copper, 
capable of forming a higher chloride, instead cn bv 
ferric chloride.—E. «. 

Iflux or physic for the treatn\zfU of cast iron and other 
metals. J. Davies, Birmingham. Eng. Pat. 23,783, 
Nov. 18, 1906. 

To the molten cast-iron or other metal is added a flux 
comiH)8ed of charcoal, rock salt, limcHtone. plumbago, 
j Hodjum carbonate, manganew, and nickel in suitable pro- 
[Mirtions. The metal obtained can be hardened and 
j tempered like steel.—A. 0. L. 

I Metals : Annealhig of -. I). Bates and G. W. Peard, 

I Huyton, Lancs. Eng. Pat. 324, Jan. 5, 1906. 

I The artioIcH arc annealed in a non-oxidising atmosphere by 
piscine them oti an endless convevor which passes througn 
an inclined chamber. I’ort of this chamber is heated in 
a furnace; the other part, which forms the discharge 
end, (lips info a trough of water or other cooling liquid by 
which the articles are cooled below their oxidising point 
Iwfore they emerge into the atmosphere. 1’he upper or 
feed end of the chamber is either open or else closed to 
such an extent as to admit only of the continuous entrv 
of the articles. Htoam or another non-oxidising gas is 
l)lown into the ohemlier, from a pipe entering near Uie 
discharge end, in such volume as to flow continuously 
out at the feed end, which latter may in addition 
protected by means of a steam curtain."formoil by steam 
und»*r pi cHsurc einorgmg from a number of suitably placed 
jets.— -A. G. L. ■ 

Jji'nd and alloys of lead ; JS!olrenl for - especially suitable 

for the rtinoval of lead fouling from gun barrels. Kings 
Norton Metal Co,, Ltd.. T. A. Bavliss, and H. W. 
Brownsdon, London, and H. M. Smith, Ablwy Wood 
Kent. Kng. Vat. 250(1. Fob. 1. 190C. 
lo a solution formed bv dissolving 25 grmH. of sodium 
hydru,\idc in 100 c.c. of water, 10 grins, of ammonium 
persulphate are added, immediately Iwfore applying the 
solution as a solvent for the deposits in gun Darrels, &c. 

Or, tablets are formed, which may be stored, and dis- t 
solved in a solution of alkali hydroxide for application 
when needed, by mixing ammonium persulphate with 
from 5 to 20 ]Jor cent, of its weight of ammonium carbonate, 
and compressing in moulds. Other iiorsulphatos than that 
of ammonium, and other oxidising salts than persulphates, 
such as perborates or hypochlorites, may be employed. 
(Iteferonce is made to Eng. Pat. 13,297 of 1905; this J.. 
l»0ti. 378.)-~E. S. 

Aluminium alloys^ and process for producing the same. 

J. O. O’Bnon, Manebester. From A. Chambaud, 
Pai-is. Eng. Pat. 9760, April 20, lOOa 
The constituents of the alloy are:—Aluminium, 99*02; 
iron, 0‘31 ; zinc, 0*01 ; magnesiuiu, 0*041; and copper, 
O’OlU jier cent. About one-fifth of the aluminium ia 
first molted, the oopi>er is then added, followed by the 
zinc and iron ; the remainder of the aluminium is next 
added, and after withdrawal from the source of heat, 
the magnesium is introduced. The aUo/is stated to be 
malleable and ductile, easily welded,' and resistant to 
corrosion by sea-water and air.—B. 8. 

United State.s Patents. , , ' 

Steel annour^vlaiea; Manufacture or treatment of —, 

IL^A. Hadfield, Sheffield, U.S. Pat. 834.904, Nov. % 

The castings arc cooled slowly in a fumaoe, oleaned, 
heated for several days at 90(f — 1100’ C. while in oontaot 
with oarbonaoeouB material, allowed to cool gradsaBy 
in the furnace, reheated to 700®--8fl0^ C., and^oM 
slowly*^ The castings are then again heated to 
W % cooled to 84(F—6fi0“ ,C., qa^cbed in walaK ' 
reheat^ to 670'^—r64(P'.-tX, ©ool^, lifted again to 
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570®—540® G, quenched, and then taper-heated to 700®— 
770^ C at the faoe» tap6riu|| to 400®—600° C. at the back» 
and dipped in or eprayed mth oil and water.^A. S. 

SmtUing ; Process of -. W. H. Adame and F. Powell, 

Portland, .Oreg., Aselgnore to The Ladd Metala Co., 
Oregon. U.8. Pat. 834,240, Cot. 30. 1U06. 

The smelting process is carried out by means of gas. 
The gas is generated from a long horizontal body of fuel 
in a generator, so arranged that a horizontal zone of 
inoandesoence is maintained in it, and through this zone 
the products of combustion and volatile portions of the 
fuel must pass (see U.S. Pat. 834,238, page 1139). The 
gas generated is burned in a suitable mie, which leads 
to the base of a column of coarse ore. a blast of s\ifii(!icnt 
ju-easure to force the heat upward through the column 
of being maiutalned. Fine ore to be smelted, com¬ 
bined with fresh air, is fed into the Hue, and added to the 
bath of molten ore at the base of the column.—W. C. H. 

Metals muJ ores ;• Process and apparatus for separating 
——. T. (irooslieck, Oiiiciniiaii, Oltio. U.S. I’at. 
834.722, Oct. 30. 1906. 

The apparatus consiata of a recejdacle mounted on a 
horizontal axis, and provided with a charging door near 
the permhery, and a discharge door at on© side ne^ the 
aids. The material containing metals or ores of high 
8|>ocific gravity is introduced into the rcccptoiilc. and the ! 
latter is slowly rotated one or more (Hunplcfe revolutions, j 
whereby, it is stated, the material of high specific gravity I 
cemoentrates about the axis of rotation, and is removed I 
through the door provided for that piirpose —A. S. 1 

Purnaet: Smelting - — . F. L. Mctiahan, St. Louis, ! 

Mo. U.S. l"at. 834,747, Oct. 3l». 1900. | 

The apparatus comprises an ore-smelting chamber com- \ 
munioating with an “ inclined inclosure,” the latter j 
being divided by a ” water-grating ” into a roasting 
chamber and a gas-flue. The roasted ore is dischai’geil 
from the roasting chamber into the smelting chamlior, 
which is separated from the former by a movable ” water¬ 
grating.” The smelting cliamVM*r jh heated by a com¬ 
bustion chamber or chambers provided with fuel injectors 
with steam-pirie connections. The hot products of 
combustion and unconsumed gases from the ore-roasting 
and combustion chambers are passed to a carburettor 
supplied with suitable fuel, thence to superheating pipes 
aurrounding the smelting chamber, and then back to the 
combustion chamber. Steam is HUpplie<l to tlio super¬ 
heating pipes.—A. S. 

Metals '; Apparatus for recovering -. W. A. Hendryx, 

3>enver, Colo. U.S. Pat. 834,803, Got. 30, 1906. 

Tiix metal-boaring material and solvent solution are 
ciroulatod and a6rato<l in a tank, and a number of pre¬ 
cipitating cells, each composed of a pro(‘ipitating agent 
(metallic zinc in a divided form), covered by a fiitcriiig 
medium, are arranged in }>ositiOD to be submerged in the 
material contained in the tank. The metal-bearing 
solution is withdrawn from the tank through the pre¬ 
cipitating colls, and afterwards returned to the tank. 

—A. S. 

Molybdenum f,nd its alloys; Process of produci'ng -. 

F. M. B 6 c}^t,.^i 4 gara Falls. N.Y., Assignor to J^eotro- 
Metallurgio4t Co.iW. Va. C.S. Pat 835,052, Nov. 6, 
1906. ^ 

Foa the ip^HGiduotion of molybdenum, the process consists 
imsmelting a mixture of molybdenum sulphide, carbon, 
and fn oxygen compound of a metal witn a relatively 
high affinity for sulphur, such as lime or other alkali or 
alkaline-earth compound. If it be desired to obtain 
^alloys, a compound of the metal to be alloyed with the 
molybdenum is added to the charge.—A. 8. 

Oh conceniralion. H. L. Sulman, H. F. Kirkpatriek- 
Heard, and J. Ballot, London. U.S. Pats. 835,120 and 
886.479, Nw- 6» 190es. 

Ski Ft. VmU. 3M(8«0 «{and 86S.418 ^ UjOl i tbi. 
jr.. 1906, 1177, tod 190C F. B. 


* » 


Ore ooHoentration. H. L. Sulman, Lemdom U.S. Pat. 
835,U3, Nov. 6, 1906. 

Saa Eng. Pat. 19,709 of 1006; this J., 1908,860.—T. F. B. 

Fine ores ; Method of agglomerating -. F. E. Bachman, 

Assignor to Northern Iron Co., Port Henry, N.Y. 
U.S. Pat. 835,232. Nov. 6, 1906. 

Frea ores, flue dust, and the like are mixed with a suitable 
quantity of coke-breeze or other oarbonaoeous mahnial, 
and the mixture is passed through a rotary kiln wherein 
it is heat>ed, by a flame prfduoea with blast-furnace gas, 
to a temperature below the fusing point of the ore, But 
sufficient to efieot the oombustiou of the carbonaceous 
material, and the fusion of its ash. The fused ash effects 
the agglomeration of the fine ore.—A. S. 

Fbbnoh IUthnts. 

Manganese sled rail. W Brinton, Fr, Pat, 303,400, 
Feb. 19,1906. 

SKKU.S.Pat 812,8nof 1906; this J.. 1006,269.—T. F. 11, 

Smdlhxg \stevJ, dtc.]; Process and furnace for — 

A. Koch. Ft. Pat. 367,470, June 27, 1906. Under Ini. 
Conv., June 27, 1906. 

Two fusion chambers are built side by side with air- and 
oil-hcating chambers between them; they are used 
alUirnatcly for preheating the charge and for melting il. 
'rhe lutuid fuel and air enter the working chamber and 
burn, and the waste gases pass through the preheating 
(diambcr and then to the oil heater, where tJicy serve to 
liquefy and vaporise the oil residues used as fuel, and 
finally tlicv ])as« through the air heater to warm the sir. 
A modification is claimed, in which the goods as they pass 
from the melting to the heating chaml)or traverse A oruci bio 
chamber placed in front, where they servo t^) suporlioat the 
molten metal which collects in the crucible.—-w. H. C. 

Washing apjxiraius for all minerals; Mechanical — - . 
J, Nicihulls. First Adilition, dated March 6, 1906, to Fr. 
Pat. 364.771, Feb. 2, 1900 (this J., 1900, 990). 

The present addition relates to a form of ap|>aratu8 for 
treating, for example, cobalt ores containiug finely-divided 
chromium minerals. It oonsiBts of an incTmed trough, a 
short distance above the bottom of which is a metallic plate 
provided with a slot, or a xierforated plate, extending 
nearly the whole length of tko trough. The ore is intro- 
diieed at the upper end of the trough, as also is a current 
of water, and a vibratory motion is imparted to the trough. 
The heavier and more finely divided chromium ore 
gradually glasses to the bottom of the trough, below the 
plate, whilst the lighter and ooarser cobalt ore is oorried 
along abovo the plate. The two minerals are collected in 
separate receptacles at the lower end of the trough,—A. H, 

Minerals and other substances Process and apparatus 

for the treatmenl of - by poioderitig, washing, and 

sifting. G B. G Storey. Fr. Pat. 367,477, June 27, 
1906. Under Int. Conv., July 12,1906. 

The apparatus for the disintegration of the minwals, &c., 
consists essentially of a number of horizontal concentric 
rotating; cylinders. Each cylinder or every second cylinder 
is provmed at one end with a sieve of increasing fineness ; 
in the second case the alternate cylinders serve merely 
to |wolong the ][iath of the mineral, being furnished witn 
an opening at the ends remote from, the sieves. The 
mineral is introduced into the innermost cylinder, together 
with water, air, or chemicals ; as it is crushed, i^gradiNtily 
passes through the sieves to the outer cylinders, a nnnfbor 
of residues being finally obtained in the diffwent cylinders. 
The principle of the invention is that friable jiartioles 
shonld be ground and crashed by harder particles of the 
same size.— A. G. I 4 . 

Onupda with fore-hearth heated by regeneration. J. H. 

Ptgnarre. Fr. Pat. 367,650, April 2^1, 1966. ' 

Tbb blaet-furnaoeJ s provided with m adjacent fbte-hearth 
at its bottom. By oloaing the top of the blast-fumaoe 
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entirely, the products of oombustioa ifeom it arc forced ! 
to pB«B through the fore-hewth on their way to a fli», 
halt'Way up tM blMt-furaaoe^ which leads them to £e 
chimney. molten metal from the blast furnace can | 
be run into the fore*he«:‘th by means of a channel con* | 
trolled bv a valve. When the fore-hearth is hot enough, j 
the flue leading from it to the ohimnev can l>e shut and | 
the top of the blast-furnace opened, so tkat the latter then 
works in the normal way. A removable plate underneaifa | 
the blast-furnace allows the latter to be entirely emptied i 
after each run.—A, G. L. 

FurnMe for the extraction oleine and it» orcn. P. Stdimidt 
^ und Desgraz, G.m.b.H. Pat. 367,30B, June 23, 1906. 


ohMdo, ammonium chloride, or other deozidisiag agent, 
and 500 o.o. of water, alcohol, or other inert solvent The ^ 
mixture is ap^cd to the object to bo coated, which is then 
heated in any usual way until the metal melts and adheros 
to the object.—A. G. I* 

XL—KLBCTRO-CHEMOTRT AMD 
ELBOTRO-METALLUROT, 

{Continued from page 1106.) 

(.4.)—ELECTROCHEMISTHY. 


Thb claim is for a furnace heated by gas, with a continuous 
flame. The mufSes are arrangedf along two sides of a 
heating chamber extending the length of the furnace. 
Several burners, arranged in pairs, are disposed in the 
hearth of the heating onambor, each pair communicating 
with the gas supply by a valvo which can bo operated by 
hand from outside the furnace. The air supply passes 
from a reouperator to a common conduit, wncroin it is 
heated, and whence it passes to the burners tlirough vaivcd 
openings, which also can bo regulated by hand from 
outside the furnace. It is stated that in this way a 
uniform degree of heating is attained in all parts of iho 
furnace, and that the tem[>erature con bo easily controlled. 

—A. a 

Ore$ of iron and manganese, burnt jn/rites, blast-furnace 
duet, and simtlar products ; Proe-ess for the- agglomeration 

of -. K. Heberlein, Fx. Pat. 367,394, Juno 14,1906. 

Th» flnely*divided ore or other material is mixed with a 
suitable combusliWo, with w without addition of water. 
The mixture is ignited, and a current of air under pressure 
is blown through the mass, whereby sufliciont heat is 
produced to cause the mineral to mit, whilst volatile 
matters are expelled.—A. 8. 


Carbon; Cathodic disiniegredion of —— ♦» dtetrd^e of 
fused sodium chloride. G. J. , Kemmerer. Trans. 
Amor. Elcctroohera. Soc., 1006, 0, 117—119. 

WHU.ST graphite is unattacked, and other forms of carbon 
are fairly durable, when used as anodes in the eleotrolysiB 
of fused sodium chloride, they are readily attacked when 
used as cathodes. A quantity of sodium chloride was 
fused with the ivid of a graphite cathode, which was 
Hfterwards replai'ed by a weighed rod of carbon (as used 
in arc lamps) or graphite, f in. sauare, dipping Ij^ in. 
below the surface of the eleotrolyto. A ounrent of 
27 ampdres was employed, the being 24 volts with 

the graphite and 27 volts with the caroon. After a 
definite period of lime, the rods were withdrawn, wll 
washed, dried at 100^ and the loss of weight ascer¬ 
tained. In every experiment with the carbon rods, the 
purtioQ difiping into the olectrolyto was completely 
disintiigrated in 1 ^—2 mins. A graphite rod weighing 
20>702 grms. suffered a loss of 0*134 grm. in 10 mins., 
whilst a carbon rod weighing 39*215 grras. lost 6*736 grms. 
in 1 i mine.—A. S. 

Ozone; Production of -. C. Harries. Annalon, 1905, 

843. 341-.-.344. 


Copper ; Metallurgical and elertro-metallurgical process for 

obtaining pure -. L, Jumau. Fr. Pat. 307,452, 

June 26, 1906. 

The process is based on the fact that if a copper salt bo 
heated in a closed vessel under pressure with sulphurous 
acid, the latter is oxidised to sulphuric acid, and 
metallic copper is produced. Copper sulphate solution 
obtained by the usual method is treated with sulphurous 
acid or a sulphite, and heated in a lead-lined vessel, under 
j^essuro, to about 170® C. MetalUo copper of 99*9 per cent, 
purity is, it is stated, thus obtained, and can bo oonvertod 
into bars by fusion or by pressure. If precious metals arc 
prMent, they con be removed by eleotrolytically refining 
the precipitated copper, or they can be precipitated from 
the copper sulphate solution by a preUminory heating 
with calcium sulphite under atmospheric pressure.—A. 8. 

ColnUt and nickel i Process for the extraction and recoverg of 
- from ores and oxidised maUes. The Metals Extrac¬ 
tion Corporation, Fr, Pat. 367,717, July 4, 1906. 
The fiaely*^ound ore or roasted matte is heated in an 
autoclave under steam pressure with a concentrated solu¬ 
tion of magneshiin chloride. It ha^ been found that prac¬ 
tically the whole of the cobalt is converted into chloride 
and dissolved before the niidtcl is attacked. After a 
Nuitablo time the cobalt solution is drawn off, and tbu 
process then repeated until the nickel is dissolved. 'J'he 
cobalt and nickel are recovered from the sohition by known 
methods. 

In a modifloation of the process, iho {lowdered ore js 
mixodjpith magnesium chloride and water to a paste, which 
is driea and then heated to about 3^® 0. Th*' cobedt and 
nickel chlorides produced are remc^ed by lixiviatiou with 
water, and the metals separated from the solution by known 
methods.— A. S. ^ 

Tinning and sddcrituj ; Process and ponder for -. 

F. jlathnor and V. Dorn. Ft. Pat. 367.776, July 6, 
im. Under Int. Gonv., March 20, 1906. 

Two kilos, of powdorod tin or Iead> or of a mixturo of the 
two oM ttuEtd with I kilo, of powdorod xlnc 


Tub ozoniser used by the author consists essentially 
of a set of 10 IJcrtlielot tubes arranged in parallel. <^e 
of the Berthelot tubes is shown in 1, and a plan of 
the apparatus is shown in Fig. 2. The tubes are dispos<^ 
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ill a (lontaininK ’PO««t'I. c, of Rlaiig, and tioth tubes and outer 
yenool are filled with water to a certain lerol. The whole 
is placed in a wooden box, d. Each tube has an electrode 
of lUnminiuin wire, and these wires are joined, aliove the 
apparatus, by a long wire which forms one pole, /, for 
the eiirrent. Another aluminium wire dips into the 
water in the containing vessel, and forms the other pole, e. 
The ends of the Bcrthelot tubes dip into mercury seals. 
The oxygen enters at o, and, after ozonisution, leaves at h. 
With a ourrent of about 2 nm|i6reB at 110 volts, 
transfoinied to about 10,000 volts, and with the oxygen 
led through at a rate of 6—6 litres in 12 mins,, a yield of 
about 6-6 per cent, of ozone was obtained. It is'advan- 
lagoous to keep the water in the ozoniR-r cold, ami to 
carefully dry the oxygen.—A. S. 

Otom; I'reparation of -. C. Hanies. Ber., 1906, 

8*, 3667 -3670. 

Tub author had jirovionsly (see jireeuding abstract) 
obtained ozonised oxygen containing 6-6 |«!r cent, of 
ozone. It is now found that by using 10 Bcrthelot tubes 
arranged m series instead of in piiriillcl. a gas oonlaining 
11-2 jwr oent. of ozone is produeed. 'flic 8|)ec<l of the 
stream of oxygen is of great importance ; with 10 Berthe- 
lot tubes arranged iia above, and a stream of oxygon 
passing at the rate of 0•26—0'2 litre per minute, the 
resulting gas contained os much as 13 per cent, of ozone. 
This is the greatest amount which has hitherto been 
observed.—J. C. 0. 

EhOI.ISH PATEXT.S. 

J iMindeiicad electric lamp filaments ; Manufacture of —_ 

from thorium. British Thomson-Houston Co. Itrora 
(leneral Electric Co. Eng. Pat. 14,972a, July 20, 
liKI6. II., page 1130. 


magnesium ehlorde. Several ]»in of electrodes are 
connected in series in a single continnone elecfanlytic tanli« 
the latter being divided by partitions into narrow com¬ 
partments. Ilie anode consists of a fine platinum wire 
tlireaded through holes in a slate slab, and on each side 
is bound a cathode zinc plate, the two plates being con¬ 
nected by metal bolts. Space is provided, betwera 
anode and oathode, for the ciroulation of the electeoiyte, 
and the sine plates are provided with shoulders, so that 
the electrodes may bo supported on the walls or partitions 
of the clootrolytio tank. The pairs of eleotrodss we 
so spaced that the resistance of the electrolyte ^tween 
suocessive pairs is relatively ^eat as compared with the 
resistance from one member to the other of any one pair. 
Leakage between snoccssive pairs of electrodes is avoided, 
and high potentials may be used, without cutting down 
by interposed resistanoos or using a number of separate 
eleotrolyuo tanks in series.—B. N. 

Hypoehluritc solutions ; Manufacture of - by deetrolsflic 

methods. W. P. Uigby, London, Eng. Pat. 21,949, 
Oct. 28,1906. 

Thb decomposition products at the anode and oathode ore 
isolated from the main body of the electrolyte, one of the 
products being convoyed, either as an alkaline solntimi or 
os a goa, into a jiorous cell closely enclosing theclootrodeof 
opposite sign, in onlor to prevent uombination of the pro¬ 
ducts of decomposition in the main body of the electrolyte. 
The combination thus takes place in the compartment, 
where one of the producta is liberated in a nascent condition. 
The porous cells, enclosing the anode and oathode, may be 
connected by conduits, and water or an alkaline solution 
may be supplied to the cathode cells, the resulting solution 
being led directly to the anode cells, or the gaseous pro¬ 
ducts may lie drawn off from the anode compartments, and 
passed into the cathode comiiortmcnts. A mercury 
csthode may bo employed, and the resulting amalg^ 
w'ashed with water in a separaU- compartment, tlic 
alkaline solution foriiied being led into the smode iKirous 
colls. The electrodes may, it neoesssary, be cooled by 
exisinding ammonia or other compressed gas within thorn. 
'The porous cells, surrounding the anode and oathode, 
consist of an asbestos shoct, bound lietween ebonite plates, 
the outer one being provided with vertical and the inner 
with horizontal slots.-- B. N. 

yunion of materials by electricity; Seeding -. G. P. 

Brindley, Niagara Falls. Eng. Pat. 11,676, May 18, 
1906. 

Sbb Pr. Pat. 366,523 of 1906; this J., 1900, 1063.—T. F, B. 


Electric couthictor ,- Method and means of hermetically 

sealing a wire or metallic - or other substance through 

or into vUreous substance, such as lead, ./cbm, or quartz 
glass. C. O. Bastian and G. 1,'alvert. London. Eiiir. 
Pal,. 21,383, tlgt 20. 1906. 

, Thb method described of hermetically sealing a wire or 
other Butoble electrical conductor through, or into, or on 
to a hard vitreous substance, such as Jena or quartz glass, 
consists in utilising the ditlereuoe between the cooflioients 
of both expansion and contraction of the electrical con¬ 
ductor and of the glass. In order to utilise these physical 
properties, the conductor is provided at two or more 
liointe with head# or enlargements, at a suitable distance 
apart. These ealargemeuts are arranged, relatively to 
the glass, in 8Uob,»i wfty that as the portion of the oon- 
duotor between them contracts on cooling, they arc 
pressed ageist the glass to form and maintain an air- 
, tight joint. -If, however, the glass and conductor arc 
'Teheafikd sufficiently to cause uny unsealing of the joint, 
due to the cnlwgements not pressing tightly against the 
(^ass, the (oubioaJ) expamlon of the oonduotor is so 
chosen that it still maintains the joint gas-tight by 
paising against the glass surrounding it.—w. C. H. 

Elaaroliftie apparatus. E. Heraiite, Paris. Eng,' Pat. 

2466, Jan. 31, 1906. ® 

.! This invontiem relates ber m spp»T»tU8 for the eleatro. 
daooin;liositian of solutions, spw as oo]iuuoii,t^t.»Bid 


Fbekou Patbhtb. 

Electrolytic process. J. Tonne and E. Paiienbruoh. 
Fr. Pat. 367,440, June 20. 1906. Under Int, Conv., 
Juno 29, 1906. 

Thb matoriala to be submitted to electrolysis, either in tbs 
form of gases or finely-pulverised solids, are passed throosb 
the hollow eleotrodea under pressure, the orifices of rop 
electrodes being opposite to each other a reaction 
chamber, so that the materials ditlerently charged with 
electricity are brought into mutual ooUisioo. The reaction 
chamber is connected to a cooling chamber, both ^ing 
cooled by a continuous flow of cold water.—B- K. 

Diaphragm; Ekctrolylic -. I. L. Boherts, United 

States. Fr. Pat, 367,836, July 6,1906. 

Thb invention relates to an electrolytic diaphragm. Com- 
prising a rigid element of porons material ooveipd by a 
layer of noa-poTons material, the latter being maintained 
in portion on the rijM eisx^t by means m lin^ eie^. 
The latter may also H oovered by an open-work meteltM 
support.—B. N. « 

Gikuan Patknx. 

Mercury light; Apparatus for the Slumimtion of liguiiu by 

- for the purpose of producing chemical reactiou. 

Schott und Gtm. Qmr. Pat. 172,681, Miiiob 1906. 
Xni iMinaiy lamp is plaoed in a giasi tuh%aBd tfte.lattin' 
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immersed in the liquid which is to be exposed to the 
liflht from the lamp. This device is to avoid the necessity 
of oonstrtieting e special form of lamp which would be 
required if the lamp weio {daoed direowy in contact with 
UiB liquid, owing to the rapid withdrawal of heat by the 
latter from the lamp. If it be desired to work con¬ 
tinuously, the tube containing the lamp is surrounded by 
several concentric tubes, opening alternately at top and 
bottom. The liquid i« fed in at tnc top between the outer¬ 
most tube and the containing vesBci, flows through the 
annular spaces between the tuTOs, and is withdrawn at the 
bottom from the smallest tuBo.—A. 6. 

(B.)-ELECTRO-MKTAtLCRGY. 

B/eefro-deposifs [/von]; Structure of ——. C. T. Burgess 
and 0. r. Watts. Trans. Amer. Elcctrochem. 8oo., 1900. 
ft, 229—237. 

Tbb authors describe, and show micro-photographs of, 
some peculiar variations in the physical structure of eleutro- 
depositod iron. It is stated that by electrolysing a solution 
of ferrous sulphate and ammoniuDi cbloiido at 20^-30*’ C. 
with a current density of about 10 amperes (ku square foot, 
the electrolyte being cinmlated through the series of elecjtro- 
lytic tanks by means of a centrifugal pump, and care being 
taken to exclude dissolved gases from the solution, it is 
possible to obtain satisfactory deposits of iron of a thicknesB 
of at least 1 in., with almost the same easo and rapidity 
as is the case with copi>or.—A. B. 

Copjter ore ; Ski^rdytic treatment of - at Miedziankay 

Russian Poland. VV. Stoeger. Oeaten-. Z. Hcrg. u. 
Hiittenwesen, 1906, 64, 387—391. Eloctrocliem. and 
Metall. Ind.. 1906, 4. 366. 

Th* ore (chiefly copper glance, but occasionally containing 
azurite and malacnite) is orushed, formed into briquettes 
with 5 }>er cout^ of moist loam, and roasted in such a manner 
as to obtain a mixture of coptK.‘r eulphato and cop}>or 
oxide. This is lixiviated with dilute sulphuric acid, and 
the copper recovered from tho solution by electrolysis. 
Sheet-lead anodes wrapped in a textile fabric are employed, 
with a current of 1000 amjidres. corresponding to 1 amp^o 
i>er sq. dm. of cathode surface, at 2*5 volts per vat. 
1*1 grm. of copper is deposited per ainj>5re-hour. It is 
stated that the aeposited copper is purer than ele<itroiytio 
copper from refineries. The sulpnuiio acid produced 
dunng eleotrolvsis is used for treating fresh quantities of 
roaet^ ore.—A. 8. 


Unitbii Statrs Patents. 


Orcd [sf»c4cadj ,* Process of treating -. F. T. Biiyder, 

iJak Pork, Ill. H.S. Pat. 834,644, Oot. 30, 1900. 
Okjbs coBtainiag metallic constituents reducible at diflerent 
temperatare.8 are mixed witlt carlion and Hlag-furniing 
inaterlids, and introduced, lu almence of air, at the deeper 
end pf a bath of molten slag. An electric ourreut is 
passed tlirough the slag between tho deeper and shallower 
ends, whereby^ temperature is produced )>rogrossively 
increasing in intensity towards the sbaliower end of the 
slog-bath, and suflioient to reduce in succession the 
diflerent cmutituents of the me. The unreduced ore is 
gradually moved fcBward until it reaches the shallow 
end of the Iwth, where the heat is suflicient to volatilise 
the metal last reduced, and completely expel it horn the 
molten slag. The metal first reduced is withdrawn 
from below the deeper portion of the slag-bath. The 
process a especially suitable foi' the treatment of zinc- 
fead ores, the zinc being volatilised at the shallow end 
of the ham* and snbsequeutly ref^overed by cundensaiion, 
whilat medtett lead is withdrawn from tho deep end of 
the bath.—A> 8* 

MsteUsTi M^KMHrgical proccds for the ejUraciw7i of — 
from their ores, and the conversion of iron into $ud. 
Q» H. Bcuiamin, New York. U.B. Pet. 834,656, l>ct. 30, 
im 


TVM ece ia mixed with a Aux, and subjected to a gradually 
i&<treMBQ|r t^pmiture, and to the action id reduoii^ 
gaacft. The partially rednoed ore Is then oauead to move 
by gravifty into a zone ^ high tompatoturb, wherein it is 


- y--r-—---ri.-gi-. . 

subjected to the action of snooeuive eleotrio ktos, in tbs 
presence of * carbon body whioh will combine witn or 
react upon it under the influenoe of the eleotrio eros. 
The resulting metid is seperated by grevity from »eoo«- 
panying aubstenoes, and is subjeoM to the aotiw of 
an oxidising atmosphere and of air-blasts. The gasM 
generated from the charge by the action of tho eleotrio 
arc are used for teduoiug the ore in the first stage ol the 
process.—A. S, 

OM and ailverMeans for [«iee<rofpt»oa%] preeipUatitv 
——. J. Snodgrass, Johannesburg, Transvaal. U.o. 
Pat. 836,329. Nov. 6, 190a 

The apparatus consists of a receptacle in whioh oathodM 
and anodes are disposed alternately. The cathodes each 
consist of a metalUc frame, on both sides of which *n 
secured metallic screens of fine mesh, the whole b^ag 
covered with a fabric provided with a conductive coating. 
They rest on a metal plate, oontainod in the receptaola. 
by which tlioy are placed in cieotrioal ooimection. The 
anodes are disposed in frames of non-oonduotive material, 
in the aides of whioh are slots or holes by means of which 
the solution lakes a sinuous course through the reoeptaole 
without passing through the anodes.—A. S. 

PllBNOH PSTSKT. 

Ores ; Treatment of - by rJectrolysis N. H. M. Oekksr. 

Pr. Pat. 307.495, June 28, 1906. 

Tub electrodes are arranged alternately in the eleotrolytio 
oell, one electrode being farmed of a simple carbon a 
metallic jilato, and the other of a fiat vessel, of plaited 
wood, lined with a fabric containing the material to ba 
treated. Tho material is divided into two parts by a 
carbon or metallic plate, which is bound to one of the 
oloctrio terminals. —ii. N. 


XII.—FATTY OILS, FATS, WAXES, 

AND SOAPS. 

{Continued from pajfe 1106.) 

Lipase,Action of -. A. E. Taylor. J. of Biol. 

Chom., 1906, 2, 87—104. Obem. Cent*., 1906, S, 
1344—1345. 

The lipase was prepared from fresh, ripe castor bssM 
by removing the busks, pounding the kvaela, and exhaust¬ 
ing the latter with anhydrous ether The ferment is 
insoluble in ether, but completely soluble In ether con¬ 
taining dissolved fats. If it he mixed with water and 
etlicr, a portion is taken up by the water, tat none by tha 
ether; the greater part, however, «emam|n as an mter- 
mediate layer. If, now, an ester soluble in ether but not in 
water be added, the lipase poxses into toe ether. 1^ iw the 
other hand, an ester soluble in both ether and watSk be 
introduced, the lipase passes into boto toe ether and 
tile water, and into the latter medium in greater 
quantity. Ground castor beans contain, besides lipaae. 
amylase, invertase, maltose, and on endotrypsin, bta na 
{jeroxyUose. Hcvoral protein substanoes—^boli^ 
albumin, nuclooalbumin, and a glycoprotein—Sse also 
present. The greater the degree of purity of toa Upwte, 
toe less stable it is. as the protein eubstaaces mrvalta 
protect it from toe action of too endotrypsin. If toridA 
aqueous suspensions of lipase be repeatedly^ fitteiM^ 
through paper, the ferment is retained oompletety by toa, 
paper. In the dry condition the ferment is not injund« 
by heating above lOtP G, but is decomposed by hsatoig 
the ^ueous suspension, more, rapidto in preaenM «’ 
alkali than when the water is acid, m presence oi 
t||te ferment is more resistant sjgsinst toe action of beat. 
In experiments on toe hydrolyau of triaoetin, it waatogod 
that toe reverse reaotiaii—toe synthseis id triacetto-*. 
takes |ita», but only with very low velocity. On bydro- 
lysing fixations of triaoetin of diSecont ctskoenttMnoto 
by iiHiUlt:btHniljfinirio acid and lipaM reaplBatoteto, W 
eqoiUbtote egto^vtak the nMBlts ab£itasd m Or 
two* Mta^ wtodti^tote egraed fairly(dto taito). 

_ e 
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(pm. n, l«0«. 


thiA tho fermant Aota m « t^e oatftlyBeTf ind 
doM cause a dis^aoement of the oquilibrium. 

Coueentration of trmoetin solutim, per 

ocfldffc. .. 0*5 1*0 2*0 

PeroentaM of ester decomposed by>^ 


lipaao. 


o-e 

1-0 

2*0 

88 

82 

78 

88 

79 

70 


Exporiments on the hydrolysis of tadoleln showed that 
the Mnoant of hydrolysis is a linear function of the time, 
and the degree m acoeloration of the hydrolysis is directly 
I»ropoctiooM to the amount of ferment present. It is 
stated that dry lipoao from castor seeds is capable of 
effeotion the synthesis of all higher fats from glycerol 
and fatty adds. The author nas also succeeded in 
synthesising triolcXii from anhydrous glycerol and oleic j 
add by means of pancreas powder, but failed in similar ; 
attempts with palmitic and stearic acids. (Bee also this | 
lOOfl, 077. 1242 : 1000 , 094, n06.)-A. S. [ 

Cod-liver oil; Sepantlion of the fatty acids of ——. 11. ' 
Bull. Ber. lUOfi, 89, 3570—3570. 

Fractional distillation of the fatty acids in a current of 
su}>orheated steam having proved an inell'ectuai moaus 
of separation, the author tried distillation in vacuo of the 
methyl ostors. which have 4x considerably lower boiling 
point than the fatty adds. It was found that about 
00 ixir cent, of the fatty acid esters passed over below 
24(r C. at a jiressuro of 10 mm. 'J'wu kilos, of Lofoden 
ood'livor oil, almost devoid of free fatty acids, were con- i 
verted into inothyl esters of tbo fatty ntilda (yield | 
•I960 gyms.), and \hoso were fractionated three tilniis in i 
a special vacuum distillation apparatus, the first time | 
at intervals of about 10’ C.. and subsequently at smaller . 
intervals. The three main fractions thus obtained : 
boiled at 180’ C., 206® C., and 224® C. re»[x*ctivoly, and 
there were also considerable fractions boding at Iblu) 
to 166“ (X and 242“ CL respectively. The fraction boiling ; 
at 161‘6“ to 106“ C. was partially crystalline at the ordinary | 
tormxjrature, and when roorvstallisod from alcohol ; 
chilled with ioo yielded the methyl ester of niyristjo a<ud | 
melting at 19® C. The frwdion 185® to IHtl® (L, recrystaU | 
lised from alcohol at about —15° C., gave considerable' | 
quantities of the methyl ester of palmitic acid melting at I 
29-5“ C. I 

New acid of formula t\«H 3 (j 02 :—I’his was ! 
separated from the alcoholic solution from whii'h the j 
palmitic acid ester had been crystallised. The Utlv j 
aoidB in this solutiou were first uouverU*(l into barium ^ 
salts and reoryslallised from ether. The rcsuUml ! 
palmitic acid was then separated in the form of a load i 
salt iusoluble in ether, and a final piiritication of the now 


(m. pt. 128® G). ®rom the diktiHatioii 

thelauthoir bOBcIuded that Heyerdahl’s :Jecolelo aefa 
(Lewkbwitsoh, foe. cif.) could opt haw been |fssent In ^y 
considerable quantity, and that Heyer^nls dlhwimy 
darivative was probably a mixture of the hyoroxy pcfiTa* 
tives of oleic and gadolinic acids. The fcaOtion 
at 280®—240° C- contained a fatt y aoid melting at 84 G., 
and having a neutralisation value of 185-4. It jae 
identified ae eruoic acid, The lead salt, uhe 

that of gadolinic acid, was only slightly soluble in 
and the potassium salt was nesrly insoluble in cold 
alcohol. (See also this J., f9(M>, 818.)—C A. iC 

0/eic acid; Remarka on Jtfoftnort and Soncini'"a paper m 

the constitution of -. G Ilarrlos. Ber., 1906, fnl, 

3728—3732. (See this J., 1906, 1056). 

In reply to criticisms of Molinari and Soncini the author 
asserts that his critics must have failed to ob^ve the 
formation of a perozonide, and only obtained the nwmal 
ozonide. He points out that their own analytwsal figures 
indicate that they wore dealing with a raixtwe of the two 
ozonidos, since tiie amounts of carbon found were half 
way between those oaloulated for the two compounds. 
Similar results have been obtained by himseli, when 
sufficient care had not been given to the purification of the 
normal ozonide. In the author’s opinion the follo\^g 
equation represents the decomposition of the ozonides 
by water;— 

CH3(CH2)7.CH — CH.(CH2)7C08H + IlttO 

o'^^u 

HsiOa+On3(UH2)7.CHO + OCH(OH3)7.COOH 
1-io further asserU that Molinari and Soncini overlooked 
the facts that hydrogen peroxide was formed on heating 
the ozonide with water ; that the decomposition by water 
gave rise to no evolution of gas, which, however, was 
given otl when sodium hydroxide solution was used, the 
hydrogen peroxide being then destroyed ; and that by the 
action of hot water on the ozonide, afdcliyilos were formed 
in addition to acids. As regards the constitution of 
oleic acid, the position of the doulilo bond was established 
long ago, c.y.f ny the work of Baruch. —C. A M. 

Oliiic acid ozonides; Decomposition products of -. 

(X HarncH ami H, O, Turk. Ber.. 1900, 89,3732—3737. 
Oleic acid perozomde. —On heating 15 grms. of the heavy 
0)1 (this J., 1906, 1055) with 60 grins, of water for 30 
minutuH on the water-bath, decomposition took place, 
and the w’aler gave a strong reaction of hydrogen peroxide. 
I'he roHuUing supernatant oil, which solidified on cooling, 
was dissolved in ether, and shaken with sodium biooT' 


aoid effected by converting it into the zinc salt and ti ealmg 
the latter wilit hot ether. 'J’lie portion that siqiaratod 
on cooling the solvent yielded a fatty acid melting at 
— 1“ G, *iud having a neutraliHation value of 219 and au 
iodine value of 91-5. On oxidation witli alkaline 
manganate solution it yielded a (lihydro.typaliniti(' amd 
crystallising from akrohol in Hat piaies (m. ])t. 125^ (L). 
'I’his fatty aoid is present to the extent of about tt ]ht c»‘nt. 
in cod-liver oil, and is also a nonstitnent of herrmg and 
whale oils. It is not identical with the fatty acid of the 
same formula found by Liubarsky (this J. 1898, .358) 
in seal oil, sinoe the dihydroxy aoid from tiio latter 
melted at 116° 0, The fraction distilling at 205°—206° G. 


I bonatc solution, which scuaratod it into two fractions. 
I The ])ortion taken up hy the alkaii solution consisted of 
: the whole of the azelaic aoid and the bulk of the semi- 
j Hldehydo of azetaio aoid, whilst the part remaining 
I dissolved in the ether consisted of ueUrgonio aoid, 

I nonyho aldehyde and the remaindor of the eemi-aldehVdo 
of azelaic acid. Tlioso fractions were separated further 
by distillation under a pressure' of 17 mm., and the 
I products pui'ified. The total yield amounted to 14*3 grms., 

I and consisted of 2-0 grms.of nouylio aldehyde (b. pt. 80° 

I —105° C. under a pressmo of 17 mm.); 4-2 grms. of 
I pelargonic aoid (b. pt. 120°—150^ G ); 8-7 grma of 
I distillation residue ; and 4-4 grms. of azelaic acid and its 


uontained the methyl esters of stearic acid (in small 
proportion) and oloio’acid. 

(/fsiloiinic aoid: —Tbo fra<d)on 223° to 225' ('. 

contained a new acid molting at 24*5“ G, and 
having a oompositioii corresponding to the formula 
C^oHigOg, a neutralisation valiue of 180-5, and iodine 
value of 80-3. It occurs in considerable quantity tu 
cod^livor oil (whence its suggested name), and is also 
^present in herring and wlmle oils. In the author’s 
ophiioii Soharliug’s doegllc acid (Lewkowitsoh, Oils and 
JeatSj p. 110) must have consisted of a mixture of 
gadolinio and oloic acids. When oxidised with aikaline 
JiMmangMiato solution the new aoid ykddod a dihydroxy 
oofd (whiolt Uifi author termed dihydfo)if!/0adinic> tuUdh 
vi^iMllsiog h'om aleohol in Uill&hit tvhtte Vysfitls 


scini-aldobyde. 

tiemi-aldckyde of azelaic acid .—This was insoluble in water, 
and solidifi^, on cooling, to a solid white ma^, which 
began to melt at 57® G, and was oompletely fiuid^at 03® C. 
When heated it had a pleasant penetrating aldeh^io odour 
recalling that of roses. It gave the usual reactions of alde¬ 
hydes and formed a somicarbazone (m. pt. 1^® C.). It 
was extremely unstable, and was readily attacked when 
heated with dilute mineral acids, being converted into a 
dark oil insoluble in hot petroleum spirit. aldehyde 
itself was readily soluble in ethyl acetate and benzene, out 
was insolnbJe in cold potrolcum spirit. When dried on 
a porous tile in mono its olemciutary ^composition ottres- 
jfbn'ded with 'thb formula CHO(CtH«) 7 COOH. It dtfiikdnbd 
at about 141)^ C. and docompisiod with evolution of gas 







*•»«:, »£il«t tha auuiMMura aalt aSii 
»«lt •otaWa ^ aUBo««ar, iad 

*^ T?W 3?**.*^**^ In tijo AoiS^’ opbioti ib/t 
JwWiJiiBiHQti found by Uollaari and mdomi (tbi> J., 
foa the dwomp^tiKMii ^rodnots of efoie *did 

oW^ w*»4, polymariiation deriTnay# ntthia aUMiydo- 

aWo oMd azimae ■whan deoompoaad by water 


4*2; »Bd aa^aio aoida (m. pt. 80“ C.), 8'6 grm». Total, 
1^5 |p^aii. The mixed aadtdo aoids were foand to contain. 
8^5 grm«. of the aldehydo-aoid. The yield of this was 
reduced when the decomposition of the oronide by water 
WM continued for too long a time.—C. A. M. 

0«me; Oremmetrie determincUion of -, and ozone 

nambere of oSs. P, FenarolL Gaz. obim. i^., 190(1.86 
[8], 292—298. 

Tan anijior hae obtained good results in numerous experi- 
nients with oieio acid and iinseod oil for the determination 
of omne by the method recommended by Mohnari and 
S<mc>^ (this J., 1006, 106S). The oil is contained in a 
o-lmlb apparatus as used in combustions, and the gaa con¬ 
taining ozone is passed through at the rate of about 180 
babbles Mr minute; the temperature is maintained 
between 10° and 40“ (j. A calcium-ohloride tube must bo 
joined on to the absorption-bulbs, os even a carefully-dried 
oil will still give up a small quantity of moisture during 
the tost. The inorease of weight of the oil corresponds 
exactly to the addition of 1 mol. of ozone (Oj) for each 
double linking in the molecule of the fatty compound. 

The ozone.numbers of some oils are given in the following 
table:— 


Oaono number. 



Iodine value. 

Calculated from 
iodine value. 

Found. 

Olive oil .. 

6R°8 

15*9 

15*8, 16*3 

UaiM oil ., 

iit'i 


22*1, 2M 

Uukood oil . 

170*8 

88*0 

88*4, .34°8 

Cutor oil . 

86-4 

16°3 

18*3, 16-1 




—A. 8. 


VocoaniU oU ftt butter fat; Determination of — -. F, W, 
Harris. Analyst, 1906,31,353—360. 

Tub utility and reliability of the difloront methods pro¬ 
posed for the detection and determination of coooanut oil 
in butter ore dealt with in this paiier. Juckenaok and 
Pasternack’s line of reasoning (this .1., 1904, 339), 
was found to bo useless for indicating, with any 
degree of certainty, the presenoo of less than 16 per cent, 
of oocoanut oil. Methods based on the precipitation of 
certain of the fatty acids as silver salts (this J., 1906,1026 ; 
1906,324) also gave unsatisfactory results, but the Polonsko 
prooesB (this J., 1904, 387) was found to be of considerable 
value In detecting this class of adulteration. Tho exact 
conditions of the method must, however, be adhered to, 


stone added to the distilfatiun bask. The most concordant 
figures ate obtsuned by the addition of O'l grm. of finely- 
powdered pumice-stone, an equal weight in the form of 
small pieces giving lower results. Provided that a 
reliable basis of comparison has been oWined by the 
analysis of a large number of samples having varying 
Reichert-Meissl vuiies, ii is quite possible to deteot the 
presence of 10 per cent, of oocoanut oil in butter, by the 
Polcnske prooess; the admixture of 16 per oett. can not 
only be detected, but determined fairly aoeurately. If 


tha^ test ^ows prswno* of aU, or any,, vto^ble 
oU, and not that of oocoanut oil alone.—^W. P. B. 


■■■jTaoy kentOt^Dgtt , 

'* iMtnr" -kemtif icemi 
from Wert Afotea, yfol*id (MNI jpt mtefc 
extraoted wlft light’petroleum 
yellow, -wltb aa uoffieaaaot tarte 
does not solidify or deposit on hoping. 

6-896; sapottifieatioa -value, 184'4$7lodmB‘‘jUMv’r 
Hehner value, 0S-(X): Keichert-Meisal trahie, l-iS 
valne, fi -2 to 17-3; titer test (sOlidUb% 
acids), 22° C, The maio alterexttaotion (if 411 Mt*n 
per cent, of protoids, 1-32 per sent, rt ndu^w 
2-6 pet cent, of auorose, 86-92 per oent 4f Otitig 
hydrates, 9-00 per oent of erode fibre, and'8'78>ite bent 
of ash. The a.sh contained 49-1 per oent of phwphetis 
anhydride present as phosphates. In genwal ofaaraotsrs 
the oil approximates to cottonseed oil, but hae a lower 
titer number, which renders it lesa valuable for aoan- 
making.—d. O. B. * 

Olive, leaves ; Sew investigations of -. P. Oanzonerl. 

Gaz. ohim. ital., 1906, 86 [2], 372—376. 1 * 

The author has continued his study of olive leaves (Gaz. 
ohim. ital., 87 [2], 1). On oitracting dry olive Isavea 
for sever^ days with 96 per oent. aloohol, and allowing 
tho solution to oool, small quantities of crystals wore 
1 obtained, oonaiating apparently of two wax-like sub¬ 
stances. melting at 85“—100° and 69°—70° C. reapeotivtdy, 
and exhibiting diitorent degrees of solubility In boiling 
alcohol. From the alcoholic solution there wore isolated: 
(1) A white compound, C. 5 H 44 O, or Oa,Ha.O,, melting 
at 297°—298°C. with deoniuiJosition, sol^Ie m ether, ana 
insoluble in petroleum other; ( 2 ) a white, oryitallinoi 
roain.lik 6 eubstaaoo.m. pt. 263°—266° C., probably idontloal 
with tho Bubatauoe isolated by Peano (this J., 1908, 35) 
from the epicarp of olives; (8) * oompound, orystalliflitur 
in totrahedra. m. pt. about 236° C.; (4) a oryetollino aoiC 
in. fit. 166°, insoluble in ether; ( 6 ) a oompound, m. pt. 
180° when orystallised from acetic aoid, and 200 ^ 236 ° 
after reorystalliemg from aloohol; ( 6 ) an aoid of dou^- 
liko consistence, taming brown when exposed to the ate; 
and (7) mannitol and gallic and tannio acids.—A. S. 

Fatty substances; “ Alcoholysis ” of -. A. Haller. 

Compt. rend., 1900, 148. 667—661. ; 

IhiE author finds that different fats and oils react with 
very varying degrees of facility on methyl aloohol oon- 
taining 1—2 ficr oont. of hydfoolilorio acid, to form 
glyoerol and the methyl esters of the acids present. In 
tlio process, 100 grms. of the fat (freed from moisture) 
are boiled under a reflux oondensor with 200 o.o. of the 
acidified methyl aloohol till tho eolation becomes homo¬ 
geneous, and the liquid is then poured into water or Mne, 
which dissolves the glycerol and excess of aloohol, whast 
the esters rise to the top and can be separated. Shonld -the 
whole maas form on emulsion, it is treated with ether 
j and tho ethereal solution of esters treated with sodium 
I carbonate, dried, and tho ether distilled of. The 
eaters are then separated by fractional distillation, 
at tho, ordinary or at reduced pressure acoording to 
circuuiatauces. Volatile fatty esters are thus easily 

separated from methyl oloate; but tho separation 
of the latter from palmitate or stearate can only be 
offected by drainage on a porous tile at 0 ° 0 ., extracting 
the liquid from the tile by ether, distilling off the ether, 
and repeating tho process as long as any solid ester is 
obtamed. The process promises to be of use as a me^d 
of analysis.—J. T. D. 

Carbon tetrachloride ; Action of - on cast iron. R. 

Bolis. Gliera-Zeit., 1906, 80, 1117_1118. 

Tee author finds that perfectly dry carbon tetraohloride 
may be boiled in cast-iron vessels, and will oxwt vtey 
slight aotion on them; moreover, tho metal seems to 
become covered with a proteotivo coating, »o tiiet the 
notion becomes slighter in time, and ultimately ceases, if 
moisture bo present, however, the iron is rory setatbly 
attacked, and the rate of attaok inoreasoe svitit ti» wo- 
of moisture. In this case, too, the last cB Mio^esUve 
honing with carbon tetraohloride shows as strong an 
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attack a« the first. When hones are boiled in cast-iron 
ressels with carbon tetrachloride to extract the fat, 
there is always some corrosion of the vessel, which is loss 
■rith fresh and well-dried bones than with older and 
moistw bones. Under ordinary working conditions this 
attach may h |0 very serious in amount,-^. T. D. 

Mttiie oil eatporti from the United 3tate». [T.R.] 
Thb following figures have been compiled from the 
" Statistical Abstract of the United States,” published by 
the Borean of Statistics :— 


Yew. 

GaUs. 

Value. 

1898. 


676.640 

1899. 

. 2,800,623 

666,293 

1900. 

. 4.383,026 

1,361,867 

1901. 


l,83l.»«0 

1902. 

. 4,260,398 

1,769,370 

1903. 

. 3,778,036 

1,407.493 

1904. 

. 3,222,876 

998,613 

1905. 

. 3,108,917 

890,937 


OeUon-tted pilch; V.8. Custom Decision. Oil, Paint, 
and Drug Bep., Oct. 22, 1906. [T.R.] 

On Oct. 21, the Board of General Appraisers held that 
ootton-seed pitch used in connection with insulating cables 
for eleotrical purposes roust pay duty at the rate of 20 per 
eent The importing firm made several claims for exemp¬ 
tion from duty and two claims for assessment at the rate 
of 10 per cent. The Board held that osacaament as a 
non-enumerated manufactured article will stand. 


Boapi U.S. Census of —Oil, Paint, ond Drug 
Bep., Oot„29, im [T.R.] 

In 1900 soap and candles were shown as one industry 
without details and segregation is impracticable. The 
toiei cost of materials in 1900 was $33,143,230 and the 
value of the products $63,231,017. In 1906 the cost of 
materiids used in the manufacture of soap and candles 
was $46,686,823 and the value of the products $72,164,062. 
The following table shows the materials used and the value 
of products for soap only in 1905 ; — 


Materials used, total cost. $43,025,608 

Tallow, grease, and other fats— 

Pounds . 475,018,277 

Cost . $19,723,811 

Coooannt and palni-kemol oil— 

Gallons . 0,833,132 

Cost . $2,092,034 

OotUm-sead oil—Galls. 13,270,000 

Palm oil—Gidla . 449,'490 

Olive oU—Galls. . 602,909 

Castor oil—GaUs. 79,707 

Turkey-red oil, distilled and saponified— 

GaUs. 466,240 

Other oils— 

GaUoue . 962,696 

Cost . $233,434 

Rosin—lb.. 168,107,246 

Poots-Ib. . 69,761,740 

Petroleum products— 

GaUons . 4,277,289 

Cost . $218,798 

Caustic soda—Tons. 71,661 

Soda ash—Tons . 63,777 

Potash—lb. . 4.46,3,800 

lime—lb. 211,276 

Common salt—lb. .. 44,103 

Essential oils and perfumes—Ib. 1,104,338 

Aloohol (grain and wood)— 

Gallons . 96,648 

Qlyowin—lb. 2,867,200 

Sutoum silicate—lb. . 03,234,620 

Borax—lb. ... . 1,704,284 

tiinsr al fillers— 

PotWJs . 31,078,238 

Oust . $£88,863 

Sidphurki acid—lb..^964,438 
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Hydrochlorio acid—lb. . 893,246 

All other materi^. $6,081,276 

Products,* total value . f$ 68 ,274,700 

Hard soaps . $68)878,486 

Tallow Soap- 

Pounds . 846,768,798 

Value. $82,610,860 

Olein soap— 

Pounds . 29,363,876 

Value . $1,363,686 

Poots soap— 

Pounds . 86,000,138 

Value . $3,090,312 

Toilet soaps, including medioatod, 
shaving, and other special soaps— 

Pounds . 130,225,417 

Value . $9,807,276 

Ifowderod soaps, sold as such'— 

Pounds . 120,624,968 

Value . $4,368,882 

All Other- 

Pounds . 143,390,967 

Value . $6,097,670 

Soft soap— 

Pounds . 33,613,416 

Value . $667,004 

Special soap articles . $664,881 

Glyoorm— 

i’oimds . 27,660,661 

Value . $2,968,106 

All other pruducte . $7,216,164 

PilENOH Patekts. 

Fatty acids; Proiuetian of mono-iodo [and mono-bromo] 

substitution products front higher -. Farbonlabr. 

vorm. P. Bayer und Co. First Addition, dated June 21, 
1906, to Fr. I’at. 362,370, Jan. 12, 1906. XX., page 1173. 

Lubrication ; Product suitable for -. The Fmery 

Pneumatic Duheioator Co. Fr. Pat. 367,320, Juno 21, 
1906. 


The product consists of a mixture of soap or other 
saponaceous material, graphite, Uuid extract of red elm 
bark (say, 2 parts of each), oumiuun aalt or a suitable 
saline oompuund (1 part), to prevent solidification oudot 
the iniluenoe of compressed air, and water (4 parta). 
These mgredionts are heated together to boiling point, 
well stirred until the mass becomes plastic, und then 
moulded into a couvenieiit shape and wrapp^ in metal 
foil, or other impermeable material.—C. S. 


Finishing soap [for textiles and papsr]; Manufacture of 

a -. E. Agostmi. Fr. Pat. 301,772, Sept. 16, 1906. 

Insoluble soaps such as those of lime, alumina, zino, &c., 
ace mixed at a high tomperatuco with fatty bodies or 
hydrocarbons so as to form a humogeneoas mass. Weighting 
materials such as talc, kaolin, &c., can be added to this 
material. The insoluble soaps may bo previously prepared 
or may be obtained iu the fatty mixture by double 
decomposition between a fatty acid and a metallic 
hydroxide such os aluminium hydroxide. This material 
when applied to fabrics or paper yields a finish which is 
highly insoluble and also resistant to meohanioal treatment. 

—A. B. S. 

Candles or other illuminating bodies for nightligkts, lamps, 
or other appliealions ; Process for mahi^ — by means 
of petroleum or other mineral oils. V. J. Kuess. Pr. 
Pat. 367,448, June 26, 1906. UL, page 1141. 


Petroleum or other mineral oils; Process of scdiiifythf -, 

and transforming them into a solid hydrocarbon soap. 
V. J. Kueas. FV. Pat 367,449, June 26, 1906. IXL, 
page 1141. 


* Products consumed In MtabUshments where i 
Torker Bed oil, l,ltS.84S gslis. i taUow, i0,si<g7l Ib.] cotton¬ 
seed oil, t2l>,4i0 galls.! cansttclye, SO’ B., g,6iW,SSXgails. I todliun 
dUc^ lb.; glycsln, 8,iSMM ib,, fokaad soap. 


oth«r prodnotf. 
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uei 


•««*»*■"« fpem toap lycj 
“*****»» h-produeti (mna<M>); Pme&sj oni 

ofWe -, l„ Riviere. 

^ *’ ****** Co“T., 

in the orade jtlyeerin are 
*’y '’/ hydroflaoaniclc aoiVC which is 

Slw rworerod from the fluosilioates. The free 

^TO^orio acid m the filtrate, resulting from the deoom- 
SUrfiii??: ™ f”**'”™ chjorido, is separated either by 

alstiuatiou with steam, and wen saturated wiW lime; or it 
j *’**'■ V treatment with aloohol before 

o“ ‘ ^ FMipitated as load ohloride by means 

of lead fluosilicate. The Fooip'tated sodium and notes, 
smm fluOTilioates may be converted into carboDates by 
^tment mth siiflioient lime to form the corresponding 
niicam and oalcmm fluoride, after which tlie silicates 
are deoompowd by means of carbon dioxide and the 
rMUlttng carbonates separated from the preoipitatcd 
uiioa. Ihe latter is dissolved in hydrofluoric acid to 
tonn hydrofluosilicic acid, or is oonvertod into load 
flUMiuoate. Ail these different oFrations are carried 
out m autoclaves to which, when reciuired, condensers 
and absorption vessels are attached.—C. A. M. 

Xm.—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, &c. 

(Cimtinued from page 1107.) 

U.)—PIGMENTS, PAINTS. 

Enoush Patbuts. 

Pnint ; Mmwfaeture. of -. M. F. L. Golignon, Monte 

Carlo. Eng. Pat. 22,2fl2, Oct. .'ll, IflOfi. Under Int. 
Oonv., Nov. 26, 1904. 

SmFt. Pat.Vl8,277of 1904; this J., 190S, 600. Reference 
s Subsection 2, of the Patents 

Act. 1902, to Eng. Pats. 3623 of 1870 and 4415 of 1886 

-T. F. B. 

Boho lead »alh [Pipmett/s] ineolvblc in water; Process 
W producing ——. J. Kronen, MuIheini-on-the-Bhine. 
Germany. Eng. Pat. 19.732. Sept. 4, 1906. 

Thu normal lead salt, insoluble in water, is made into a 
pMte form, and then mixed with the calculated quantity 
of lead oxide or lead ochre.—B. N. 

Fkksoh: Patbnt. 

Luminosity; Method of imparting permanent _ to 

i'^*i«;^‘^-Ji'UminouspaMj. P. E Uespax. Fr. Pat. 
367,399. .lune 20, 1906. 

treated with phosphorescent calcium sul- 
jmide incorporated with a special colourless varnish 
(dammar resin, wax and oil of turpentine) which is stated 
to pre^rve the inininosity by protecting the sulphide from 
the action of the air.—C. A. M. 


a 


(B.)—RESINS, VARNISHES. 

Turpentine and rosin ; V.S. Ccrurus of -. 

and Drug Hep. [T.R.] 

In 1906 there were 1287 establishments engaged in the 
nroductiqn of turpentine and rosin, the aggregate output 
being valued at *23,927.0.34. In 1900 tliere were 1603 
Mtabllshments, but the output was only *20,844,888. 
Following is a statement of the prodnots by kind, qnantity, 
and value:— ■' 

^ . A 1906. 

Froduoti; total value .... **28,917.024 

Turpentine— 

. 30,687,061 

. $16,170,499 

Rosm— 

gWT®!*.. 

./»•««. *8.726,610 

AU other products. *40,906 


Oil, Paint, 


1900. 

*20.344,886 

38,488,170 

$14,960,236 


12,663,087 

$6,129,208 

$256,386 


“w iaiVef »«,7»0 wars 
-_r’s^5«s*™'*^ B!W>^ In ths numutietiiM 

f BurfiiiM *80 lb. 

! IndaiUitg tone btrrsh of toe lb. 


ENdLISB Pat»nt. 

Pileh oils p«r«nfi«e»] and other ethereal oih oiKumd Iv 
dcsfrucfroe distillation of resinous suistrmees; PurC 

tying -. A. Hesse, Wilmersdorf, Germany. Ena. 

Pat. 7034, April 2, 1906, ^ 

Tim malodorous constituents of oils oWined by the 
destruotlvo distillatioii of resinous snbstanoes are stated 
to bo completely and economically removed by treatment 
with an alkali metal or an alkaline-earth metal previous 
to distillation; a preliminary purifioation with alkali 
hydroxide or lime may bo employed in addition. One 
thousand kilos, of Russian oil of turpentine are stlrr^ 
with 3 kilos, of metallic sodium, and the oil is distilled 
under atmospheric pressure; if necessary, the distillate 
or any fraction of it may be again treated with sodium. 

—T. F. B. 

Unitbo States Patents. 

Turpentine; Apparatus for distilling _. J. Q, 

Saunders, Lake Park, Oa. U.S. Pat. 8S4.7S9, Oct Soi^ 
1 W>6. 

1 Ifn worm of tho still disohargos into a closed reociveTp 
provided near the top with an outlet for the turpentine, 
and with a cold-water inlet and outlet at lower levels, 
the water being admitted from an elevated tank, whilst 
the wator-outlot pipe U bent upward above ite otumectien 
with the receiver, in order to maintain the level of watw 
therein, and is iittod with a tap for regulating the outdow. 

—o.a 

Turpentine; Method of di^tUimg -. J. T. Denny 

Ci'omartie, N.C. U.S. Pat. 884,876, Oct. 30. 1906. 
Woon. placed in a holder, is enclosed in a sfcfll, and aub- 
jectod to nou-destruotivo distillation, after which it k 
taken out of the still, and the holder, and iubleeted to 
doHtruotive dlHtiliation in aretert, in the ordinary way. 

—.C S 

(G.)-INDIA-BUBBER. &o. 

English Patent. 

Pilous agglome.nUes ; Manufacture of [vulcanised] -_. 

Cauderaberg, Nice. France. Eb*. Pat 
9710, April 25, 1906. Under Int. Conv., May 10,1908. * 
See Fr. Pat. 364,801 of 1906; tips J., 1906, 1118_ 

United States Patents, 

Huh^r; Process of recovering - from rullber viasfe. 

Got %1 W*.623. 

The finely-divided waste material is inix(4 with '* 
suitable proportion” of n misoihlo fixed hydrocarbon, 
such as tar, pitch, rosin, or balsam, and boiled in a solution 
“ ? .“'.cf® a halogen salt of an alkali 

metni. Ihe acid and dissolved matter are then separated, 
rubber is boiled in a solution of a salt of an 
alkali metal, washed, and dried.—C. 8. 

Oum; liubbcr-like -. B, F. Spencer, Denver, Col., 

Assignor to the Western Parent Crude Enblwc Go. 
Santa Fd, N. Mex. U.S. Pat. 834,768, Got. 80, 1906. 

particles in the plant Picradenia fiarihunda 
uiiiis are separated from the tibrous portions, and agglo* 
meratsd, bemg then oouverted into a plaatio, rubher.Uke 
watoproof mass by dissolving them uj a liidit hydro, 
oarbon. snob as gasolene,—C. £ 

Fsekoh Patents. 

Pubher emd ru&hsr uxiste; Treatment of —, W A 
Keneman. Fr. Pat. 368,144, June 2, 1606. 

See U.S. Pat. 884,fBS of 1906 ; preceding the»o.—T.F.B. 

Compound {Hvbber subsliluie} formed of the rants of otHdin 
SaptdaeeM, and method of pr^ueint tame. M ltDekon. 

Tab gums of o«tWn Sapotaoew—such as thbsa of tb. 
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Ol. xrv.— tanning, leather, glue. size. Cu XV.—manures. &a ‘ n>ec. 18. 1»9S. 


Mimtisops and Chrysophyllum gmera and the gum of 
Sap. MneUeri— are washed in water, then treat^ in a 
boning 5 per cent, solution of potassium nitrate, and 
afterwards in a boiling 5 per cent, solution of sodium or 
potassium ailicate. borax, or sodium tungstate, the gum 
oeing then drained and boiled in a bath containing 
5 per cent, of quicklime. After washing, to romove any 
oxoeas of alkali, the mass is kneaded and rolled.—C. 6. 


XIV.—TANNING, LEATHER, GLUE, SIZE. 

(Continued from “page 1106.) 

Vismx> States Patent. 

? Qdaiin and glue from bones ^ ManufaUnre of -. 11. 

Hilbert. Heufeld, Germany. U.S. Pat. 8.‘14,80C, Oot. 30, 
1906. 

See Eng. Pat. 13,682 of 1903 ; this J.. 1903,1007.—T. F. II. 
Ebknoh Patents. 

Tanning 7 jRapid process of - for producing sole leather. 

8, Bocoiardo and CJo. Fr. Pat. 367,768, July r», 1006. 
The hides are first subjected to the action of a bath con* 
taming sodium chloride, 22*6 per cent; sodium sulphate. 
3*0 per cent.; and hydrochloric acid, 1*5 per cent They 
ore next immersed successively in ballis containing:— 
First bath: tannin, 15'0 per cenl.: sodium chloride, 12*0 
per oent.; sodium sulphate, 1*5 per cent. ; and hydro* 
ohlorio acid. 0*75 per cent. Second bath: tannin, 30^ ))er 
cent {sodium chloride. 6*0 per cent. Third bath: tannin, 
30*0 per cent. The tanned hides are then well washcii 
to remove the salts and acid. The process takes from t wo 
to three days.—W. P. S. 

IJom-liJee masses ? Process for the munvfaeture of - - from 

casein or similar substances, or from other albuminoid or 
wotein substances. G. W. Betz. Fr. l*at 367,407, 
June 28, 1906, 

Tub solution of casein, after being rendered faintly acid, 
or after adding a small quantity of ammonia or other basic 
substance, is treated with formaldehyde. Or, oasom is 
dissolved in acidulated water, and tlio solution treated with 
formaldehyde. Or. casein is dissolved in water, precipi¬ 
tated edition of acid, and rodissolved in presence of 
ammcmia or other basic Bubstauco. and the Kolutiun treated 
with formaldehyde. The coagulated casein is separated, 
dried, and burdened, finally under the influence of pressure 
or heat. The product may also, during or after drying or 
hardening, be again subjected to the action of formalde¬ 
hyde. I^otein or albuminoid sulistancos, such as albumin, , 
glue, gelatin, gluten. &c.. may be used in place of casoin. i 

—A. S. 


XV.—MANURES, &c. 

{Continmd from 'page 1108.) 

Denitrification procete ; Inflvcnce of earbohydratei) and 

organic aoide on the -J. Stokl&sa and E. Vitek. 

Z. Znokerind. BOhm., 1906, 81, 67—119. 

Tkb mu»o-organisma investigated were grown in a solution 
containing s<wium nitrate, small quantities ol potassium 
phosphate and sulphate, calcium and magnesium chlorides, 
sodium carbonate, and iron phosphate, along with the 
putionlar carbohydrate or neutralised acid. Alter a 
period the nitrogen present in the solution as ammonia, 
nitric or nitrons acid, and in organic lorm respeotivel^ was 
determined. The resulta are incorporated in a senes ol 
tables. Ciostridiuffi gelatinomm proved the host ammonia 
lormer in the case of dextrose, Baceillut eubtHie the best from 
levulose and niactose. Arabinose it a better medium 
than xylose, whilst the neutralised organic acids offer less 
lavoorahle omditions than do the oarbwydrates. Bacterium 
BartMi gives rise to the formation of much organic 
altregen in arabinote solutions, whilst it deoomposes 83 
pB cent, ol the nitiate in xylose solution; tor all the other 
^teria the pentoses are shown to be an entirely unsuitable 


material. The acids all lorm excellent media for the 
decomposition ol the nitrate to elementary nitrc^cn and 
the formation of organic nitro^n compounds, Batt. 
HartleJii being again found to give the mghest results. 
A more detailed investigation into its action showed that 
the first stage in the denitrification process is the reduction 
of nitrate to nitrite by hydrogen formed along with carbon 
dioxide in the decomposition of carbohydrate or organic 
acid by the enzymes of the micro-organism. It is pomtsd 
out that the carbohydrates in the soil are more Mapted 
for the conversion of nitrio acid into ammonia than as 
nutrients for denitrification bacteria.—E. F. A. 

Fertilmre : V.S. Cennu of -, Oil, Paint, and Drug 

Hep., Oct. 29, 190a (T.lt.] 

The fertiliser industry in 1905 followed tho general 
tendency towards consolidation, the numlwr of establish¬ 
ments reported being 400, as compared with 422 in 1900. 
The capital employed in the industry rose from $00,685,753 
to $69,023,264, while the roluo of the products increased 
from $44,607,385 to $50,032,853. Tho following table 
shows the materials used by kind, quantity, and cost, and 
the products by kind, quantity, and value:— 


1905. 1900. 


MaUirials uKod, total cost,. 

$39,343,914 

$28,968,473 

Fish . 

$880,142 

$183,542 

Kainito— 

I’ons. 

190,403 

54,700 

C’ost . 

$1,891,073 

$520,833 

Limoatone—* 

Tour. 

20,281 

7,158 

Cost . 

$10,731 

$7,322 

Pbosphato rock- 

Tons. 

888,571 

787.927 

Coat . 

$4,244,554 

$3,504,174 

Pyrites— 

Tons. 

342.962 

288,778 

Cost ... 

$2,020,760 

$1,466,285 

Sulphur— 

'IWh . 

4,210 

12,728 

Cost . 

$92,234 

$268,670 

Lime— 

Bushels .. 

22,131 

13,130 

Cost . 

$3,475 

$887 

Potasli salts— 

Tons. 

122,107 

* 

Cost . 

$3,606,701 

$3,098,400 

Nitrate of potash - 

Tons. 

1,160 

884 

Cost .. 

$39,039 

$32,156 

Nitrate of soda—• 

Tons. 

42,213 

19,618 

Cost . 

$1,760,432 

$709,841 

Wood ashes— 

Bushels . 

17,083 

• 

Cost . 

$2,050 

0 

Sulphurio acid— 

Tons.. 

197,866 

231,627 

Cost ... 

$1,084,304 

$1,366,382 

Acid phosphate— 

Tons. 

320,559 

286,698 

Cost . 

$2,912,010 

$2,176,246 

Ammoniates— 

Tons. 

125,888 

t 

Cost ... 

$2,445,051 

t 

Ammonium sulphate— 

Tons. 

10,540 

V 4.120 

Cost . 

$600,866 

$186,609 

Common salt— 

Tons. 

2,406 

$13,245 

481 

Cost . 

$3,211 

Cottonseed and meal .. 

$2,376,448 

$167,410 

Bones, tankage, and offal 

$5,094,149 

$9,766,736 

AU other oompononto of 

products . 

$6,591,236 

$1,068,386 

$4,40MW 

All other materials .... 

$4,676,436 


* Hot rsported. 

t looluded with bon«, tankags, and oSaL 
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1906. 

1900. 

Ptoduoi,, total value _ 

656,032,863 

$44,667,385 

Fertilisers 

Superphosphates— 

From minerals, bones, 

&c.— 


Tons. 

760,338 

923,198 

Value. 

*7,516.267 

$8,471,943 

Ammoniated— 

Tom. 

776,987 

142,808 

Value. 

$12,901,057 

$2,449,388 

Complete— • 

Tons. 

1,329,149 

1,430,682 

Value.. 

*25,673,611 

$26,446,040 

AU other— 

Tons.^ 

390,303 

291,927 

Value. 

$4,410,469 

$4,178,284 

Sulphuric aoid :— 

60® B.—Tons .... 

337 

2.816 

Value.... 

$9,261 

*60,004 

C0° B.—Tons .... 

23,997 

60,932 

"N^alue.... 

$186,327 

$.387,921 

Other acids— 

Tons. 

45,089 

* 

Value. 

$241,606 

$17,872 

Epsom salts— 

Tons. 

7041 

1,400,000 

Value. 

$13,710 

$10,500 

Soda products— 

Ions... 

3,241 

» 

Value. 

$.'16,936 

$1,622 

All other products .... 

$6,639,924 

$3,043,905 


• Not reported. 


Kn(3U3H Patbnt. 

Manure, [from sewage slmlge], J. T. Sidobotliam, Staly- 
brklgc, 4^hoHhiro. Kng. Pat. 3970, Jan. 20, 1900. 
Sewage ur slush cake/’ os taken from the prussc's 
of various sewaue works, is mixed with about ono> 
eighth of its wei|^t each of lime and granulated peat moss, 
and the ma.ss is ground, with the addition, if dOHired, of a 
email profiortion of ammonium sulphate, sodiiim nitrate, 
or stoaiuod bono flour.—E. B. 

Fkknoii Patent. 

Fatal matters r Process and apparatus for the treatment 

of - for the manufacture of manures. Km. Charles 

ot Cie. F’r. Pat. 307,070, June 19, 1900. XVIIIif., 
page 1160. 


XVL—SUGAR. STARCH. GUM. &o. 

(Continued from page 1109.) 

Sugar beets; Analysis of -. D. L. Davoll, jun. 

J. Amer. Chem. Soc., 1906,28,1606-1611. 

Fob the analysis of sugar boots, the author recommends a 
modifioation of the worm aqueous digestion method, in 
which the solution is made up, not by volume, but by 
weight. It was found that the average weight of 
62*W6 grms. of pulp, 14 c.o. of basio lead acetate solution, 
and water, when mixed, digested, cooled to 20'^ C., and 
made up to 201*2 g.g., was 209*2 grins., aud that the 
weights ranged between 207*67 grms. (for 11*9 per cent, 
beets) and 210*08 grms. (for 17*9 per cent. l)eots). Hence 
209*2 grms. may m taken as the correct weight to which 
the digested pulp is to bo adjusted. This method allows 
of the aubstltution of Iwakors for graduated flaslos. The 
weights of a large number of 300 c.c. Jena l>eakers are 
asoertaiued. The heaviest of these is jirovided with a 
^ in. glass tube, sealed at both ends and fitted with a 
rubber tip secured by copper wire, of suitable length, to 
act ae a stirrer. The beaker and stirrer are then weighed 
together, and this weight is taken as the standard to wnich 
all the beakers and their respective stirring rods are to be 
brought. The weights of othew, lights beakers, with 
stirHog rods, are adjusted to the standard by introducing 
tiitb tettdliite quodtitias of mercury into the hollow stirring 
rods DslOTe sealing. The bea^s and corresponding 
stirring rods are then etched with oonsooutive numbers. 
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The pulp is weighed out, rinsed into the beaker, t^ted^ 
with lO— 1 6 O.O. of basic lead acetate solution and so muoh 
water from an overHow pipette, that only a few drape lire 
required, after digestion and cooling, to make an the weight 
to 209*2 grms. Tho amount of wat<a: to be aaied is m'st 
deterniined by experiment, and allowance must be made 
for evaporation during digestion. The pulp is digested 
for 30 minutes at 80^ U, and cooled in a cola water bath. 
The beaker is then dried on tho outside, ^aoad on a 
balance, and made up to weight with water. The antUysIs 
is comnloted as usual. The advantages of the method 
are :—1. Tho pulp is much more quiokfy and easily inteo* 
duced into tho beaker than into a dask. 2. Stirring may 
be done much more efficiently. 3. Addition of ewer is 
unnecessary. The mothod is, of course, applicable to 
Hiigar<cane and bagasse, in which cohos, weight being 
applied iiiHtood of volume, the quantities may be propor« 
tioually increoHod and the difficulty in sampling thereby * 
overoomo.—L. E. • * 

Beetroot; Quantity of plus-sugarf ealculaied as anhydrous 

raffinose, present in -. H. and L. Pellet. Bull 

Ahsoc. Chim. Suer, ot 1900, 24, 454-—460. 

It is now known that tho raffinoMe which is found in beet¬ 
root molasses la not formed in the course of manufacture, 
but that it is pre-oxistent in tlm beetroot itsoll A. 
Herzfeld has advanced the opinion that raffinose is 
]>resent in oxcoptioually large quantity in beetroots whioh, 
after having been subjected to considerable cold, have 
continuud to grow, and that this raffinoso rwults from 
the transformation of pectin substaneos previously 
rendort?d Kolubiu. This hypothesis has lioen confirm^ 
by the rosoarclies of VVoJtd and NioasMsn. Mewoover, it 
is woU known that, during tho germination of many 
plants, c.gr.f potatoes and barley, starch is transformed 
into sucrose. The authors quote, from a paper by A. 
llerzfeld (Z. Ver. dout. Zuokerind., 1906, 751), results of 
analyses of raw beet sugar and molasses of the campaigns 
1902 —3, 1903 —4, 1904—5, and 1905—6, whioh show 
that the amount of raffinose in this year’s beetroot is 
exceptionally high. Tlie authors have analysed a sample 
of (ilerman molasses which contained 2*04 per cent, of 
raflinose (ealcutatod on dry matter), and have shown 
tliat a serious error is introduced in the dotormination of 
the purity coeflicient, if the amount of raflinose is not* 
taken into account. Hence, to obtain tho roal purity 
coefficient, tho authors recommend the determination 
of the polansatiou (befor<« and after inversion) 
whioh tlie amount of orystallisablo sugar may be found 
by Herzfeld's formula, and tho determinatton of 
real content of wotcr from the loss in weight on drying 
tho sample.—L. E. 

Purities, apparent and rt.al: The different -, uMch 

may be calculated for the same product, Variatume »» 
the ratio of organic matter to ash and in the saline co- 
efficient, according to the method of analysis,. H, Pellet, 
Bull. Assoc. Clnm. Suer, et Dist., 1906, 24, 4^—465* 
TiiE author has analysed a sample of Egyptian cane 
molasses by determining sucrose by means of direct 
polarisation either with or without treatment with basio 
eod acetate, and also by Clergot's method ; redoing 
Sugars by reduction of an alkaline-eopper solntten either 
with or without previous treatment with naeie lead aoetate; 
dry solids, by determining tho denrity either by the 
Brix saechardmoter, or by a pyonoinotw, or else by 
directly drying the molasses in presence of powdered 

J >umioe-Btone. Tho results varied os follows : —Ckyatal- 
isable sugar, 30*6—37 per cent; reducing sugars, l3-~46; 
water, 18—26; or^ic matter, 12—28; purity cooflleient 
37*5—60; proportion of reducing sugsrs to 160 parts of 
sucrose, 39—56; rat io of organic matter to ash, 1*34—i3*I0. 
To ascertain tho true composition of cane molasses] 
the author points out that the sucrose must be determined 
by Clergeta method, and the water, by drying the 
molasses. To prevent the molasses from undenoiag 
any iteration during drying, one or two drops of 
should be added to the samj^e^ The author Ihw also 
analysed a sample of beetroot molasses contakiiBc a am* 
siderable proportion of raffinose, the susrose beiiS detm^ 
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l&kied by Qerget's method, and by means of direct poiarisa- 
tioB. and Ary tolids by d^aity according to Brix, or with the 
I^Bometer, or by direct drying. The reaults obtained by 
the TM^ous methods showed oonaiderable differences. (For 
deterratnin| the true purity cueflicient in such cases, see 
the preceding abstract.) In order to make an accurate 
dettt'mination of the dry mattor in beetroot molasses, 
tlw latter should first bo neutralised with the requisite 
quantity of sulphurio acid (determined hy titration), 
a drop of ammonia bung subsequently ad<l<Ml to ensure 
absolute neutrality. The weight of acid retained by tlio 
alkali in the molasses, is deducted from the weight of dry 
matter.—L. E. 

BaturcUion': Bomt remarks on -. E. Back. Z. 

Zuokerind. Bdhni., 1006, 81, 110—124. 

In the 6rst saturation of su^ar juice with carbon dio.xide, 
** subsequent to trbatment with lime, it is coruinouly con¬ 
sidered advisable that the degree of alkalinity should not l>c 
reduced below 0*1 per cent, of calcium oxide, since it is 
supposed that, if the saturation be carried beyond this 
pomt. a portion of tho aepitfalcd non-sugar is re<dissulvcd. 
The author considers that this supp«>Hilion is ill-founded. 
Ihiring the last 15 years he has earned the iirst saturation 
to an alkalinity of 0*05—0*07 per cent, of bine (indicator 
pbenolphthaleln) with good results. Analyses of diffusion 
and thick juices during this period showed that the 
removal of non-sugar was very satisfactory. Tho author 
has confirmed his opinion by the following experiment s ; ~ 
The diffusion juice, heated to 85"' C., was treated with 
3 per cent, of lime in the form of milk of lime. The 
juice was then saturated to an atkalinity of 0*1 (>er coot, 
of lime (phenolphthalein), a jxirtion of the juice and mud 
was removed, and the saturation of tho remainder was 
carried to about 0*05 per cent, of lime, a second sample of 
juice and mud then being taken. Both samples woro 
nliwed, the filtrates being saturated to neutrality in 
order to eliminate the infiuence of the different amoimts 
of lime in the sampk's on the analytical results. 1'hc 
saturated filtrates were again filtered, evaixiratod, and 
analysed. Throe such analyses were made, and in one 
case, the mud also was analysed. I’he results showed 
that the thick juice from the dithision juice saturated to 
0*06 per cent, of lime, contained less non-sugar and 
'nitjogen. and had a higher coefficient of purity than tho 
thick juice from diffusion juice saturated to 0*1 per cent, 
of lime. Moreover, the mud from the juice saturated 
to 0*06 per cent, of lime contained less sacoharate than 
that from the juice saturatoil to 0*1 j)er cent. The 
autb<^ concludes that the alkalinity may bo reduced to 
0»05--0*06 pfo* cent, of lime in the first saturation without 
re-dissolving the non-sugar, and that the coefficient of 
purity of the juice is higher, and the desaocharification 
of the mud is easier than when the alkalmity is only 
reduced to 0*1 per cent.— h. K. 

S-ugars; Determination of - hy means of the refracio- 

meter. U. M. Tolinan and W. B. Smith. J. Amer. 
Chom. Soc.. 1906, 28, U76*™1482. 

StuU/X (Z. Vor. deutsoh. Zuckerind., 1901, 335, 469) has 
determined the index of refraction of sucrose, dextrose, 
lievulose. and lactose with ( be aid of the Pulfrich refraoto- 
meter, «ui showed that the relation between the index 
of re&action and ^woitic gravity as calculated by the 

Loreni formula-was a constant, 0*206. The 

(N,-b2)I). 

authors have made a series of determinations with the 
Abb4 refraotometer on the sugars mentioned and also on 
mMtose. oommeroial glucose (a mixture of dextrose, 
maltose, and dextrin), and dextrin. It was found 
for the same concentration, the index of reftaotion is 
praoUcally the same lor sucrose, maltose, commercial 
glucose, lactose, dextrose, and lievulose. hut is somewhat 
Higher lor dextrin. In the following table the values of 
the index of refraction for sifiutions of sucrose ranging 
from 1 per cent, to 90 per cent strength are given, and for 
ordinary work this tame may be for all sugars ht 
tho same way as the Brix table is used in the case of 
specific gravll^ determlnatloas 



Index of 

Snenw, 

Index of 

Suoioie, 

Indue of 

per 

cent. 

1 refraction 
at 20“ C. 

per 

cent. 

refraction 
at 20“. 

per 

cent. 

refr^on 
at 10^. 

1 

1*3»4S 

31 

1*8828 

61 

1*4442 

2 

1*8367 

82 

1*8847 

62 

1*4465 

n 

1*8872 

88 

1*8866 

63 

1*4488 

4 

i.syH? 

84 

1.3888 

64 

1*4511 

6 

1*8402 

35 

1*8902 

66 

1*4634 

0 

1*8417 

86 

1*8921 

66 

1*4667 

7 

1*3482 

87 

1.8940 

67 

1*4681 

8 

1*3447 

88 

^1.8969 

68 

l*4e08 

9 

l‘84ft2 

8» 

1*8978 

69 

1*4029 

10 

1*3477 

40 

1*8997 

70 

1*4658 

n 

1*3492 

41 

1*4017 

71 

1*4677 

12 

1.8508 

42 

1*4036 

72 

1*4701 

13 

1*3624 

43 

1*4066 

73 

1*4726 

14 

1*8639 

44 

1 4076 

74 

1*4761 

15 

' 1-8566 

46 

1*4096 

75 

1*4776 

16 

1*3672 

46 

1*4117 

76 

1*4801 

17 

1*3688 

47 

1*4187 

77 

1*4826 

18 

1*8604 

48 

1*4168 

78 

1*4851 

Itf 

1*8621 

49 

1*4179 

79 

1*4877 

20 

1*3637 

50 

1*4200 

80 

1*4603 

21 

1*8664 

61 

1*4221 

81 

1*4929 

22 

1*8671 

52 

1*4242 

82 

1*4966 

28 

1*8688 

53 

1*4268 

88 

1*4981 

24 

1.3705 

64 

1*4284 

84 

1*600V 

2.5 ' 

1*8722 

66 

1*4806 

86 

1*6084 

26 ! 

1*3789 

66 

1*4328 

86 

1*6061 

27 1 

1*3766 

67 

1*4861 

87 

1*6068 

28 

1*8774 

68 

1*4878 

88 

1*6115 

29 

1*3792 

69 

1*4396 

89 

1*5142 

80 

1 

1.3810 

60 

1*4419 

90 

1*8170 


The lemperaturo correction for index of refraction is 
practically the same as that for specific gravity. The 
determination of the index of rcfrai^tion is stated to possess 
ooiiKiderablc advantages over that of tho specific graviW 
with rosjKJct to speed, ease of manipulation, &o.—A. 8. 

Qum of Cochlospermum gossypium. H. H. Kobinson. 

Chom. 8oc. Ti-ans., 11*06. 89, 1496—1506. 
Coeklospermum Ooasypivm is a small deoiduous tree 
growing abundantly in N.W. Himalaya, and also found 
u\ Central India. The gum has lieen examined by 
Ccmeland (this J.. 1904, 994). The gum examined by 
the author contained 15*5 per cent, of water (loss at 
100° C.) and 5*2 per cent, of ash. It was invest^ated 
according to the method proposed by O’Sullivan ((^oro. 
So<5. TVans., 1884, 45 . 41; this J.. 1892, 48 ; 1901. 788). 
It jirobably consists of the tetra-aoetyl derivative of a 
gummy acid to which the name a-cochlosperminic acid was 
given. This acid, probably C^H540.p. was Isolated by 
treating 100 grms. of the gum with 2 litres of 6 per cent, 
sodium hydroxide solution, and after standing for a long 
time, nearlv neutralising the mucilage with duvte hydro- 
(diioric a<ua, again allowing to stand for a few days, and 
then adding excess of strong hydrochloric acid solution. 
The solution was purified by dialysis, and the free gum-aoid 
precipitated by alcohol and a small quantity ci hydro¬ 
chloric acid, washed with alcohol, and drlM. It is a 
white granular substance, having a rotatory power 
fa]p*s *♦■57^ ; it gelatinises with water, but does not 
dissolve. On hydrolysis with dilute sulphuric acid, the 
gum yields 14*4 per cent, of acetic acid, a gum-acid 
(gondfc acid), and two sugars—xylose a hexose, 

possilfiy galactose. Gondio acid. CssUmOsi. Is soluble 
m water, and is precipitated from solution by aloohol 
08 a white amorphous substance. It is an anhydride, 
and hog the rotatory power fajp® 4-97*7.—A. 8. 

A m6o»; Formation of - by hacteriaf and its relation 

to gums of the Amygdalas. W. Buhlsnd. Bex^dtsoh. 
botan. Ges., 1906. 24 , 393—401. Ohem. Centr., 1906. 2 ; 
1348. 

AoB&HOtn and Buhland have previously isolated from 
young shoots of diseased cherry trees, a flssicoi fungus, 
DaeiUus spongiostu, Aderh. and Euhl.. which when sown 
in varloua parte of a cherry tree causes woducUon 
of a gunuMt^sistuig of a mixture of araban and ga|agtett» 
The Aujulv-^e growp this baqillus on bouinon*ate 
additim^fc pentoses, hexoses* disacoharide^ y||8pQtep 
glyoe^ d^nmonlum laoteto. and mahnftet ia 
of ssiar^i^ a slime was produced immediately# iBtd life^ 
aftet^ idete time, in presence of raffinose. Ho sUme was 
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fTpdaoed on ths medis aantaiaing doztroie or * mixture 
oi dextrote end leTuloeOi and either jnone or a very amall 
quantity on media containing leeuloae alone. Siime waa 
pioduora on media containing mannitol, but only in amall 
onantity. The beat concen&atian of nugar for the pro- 
nnotion of idime ie very high; much more elime ia pro- 
dneed in preaenoe of 30 per cent, than in preaenoe of from 
5 to 30 per cent, of angar. The gum contained in the alime 
uraa pure aroban, no galaotan, hemioolluloiies, nr nitro- 
genooa aubatanooa being proaent. It appears, therefore, 
that a baoiUuB producing a gum-ilux in plante forma a 
Aifannt gum when grown in an artificial nutrient medium, 
aud the author considera that Orieg Smith'a uiew of the 
bacterial origin of gums ia not proued. {See this J., 1904, 
lOS, 972.)—A. S. 

Charecala; Adtorptive properties of various -. 

L. Boaenthaler and F. Tiirk. XX., page 1172. 

Molasses lor fermeniatioH; Observatiom on the prepara¬ 
tion of -G. Garbarini. XVII., page 1186. 

SwrodUistie action of acids as influenced by salts and non- 
eleetrolyte-s- B. J. Caldwell. XXIV., page 1177. 

Jbevulinic acid ,* Jodometrie ddermination of -. 

B. Sarari. XX., page 1172. 


at a temperature of IW—IStf' F„ qdding 
cryatala, and agitating the aotutlon at the aaid tm 
until the dextroae haa oryatalllaed out Xktt 
liquor ia subaoquontly remorod.—W. F. S. 

Fbbsob Patsst. 

Oottt; New artifeied - composed of a miaiiire of haal- 

pulo, fnc cool, wood charcoal, or coke, and a hindiM 
medium, J, P, Beneanx. Addition, dated Jana Iv, 
1900, to Pr. Pot. 366,141. April 28.1900. II„ page 1139. 

Qxbuah Patiht. 

Crystals; Apparatus for obtaining uniform - from 

sidutions, especially from sugar solutions, M. W. Verwesr. 
Ger. Pat. 167,060, March 18, 1903. 

Thb Bolution from which cryatala are to be obtained ll||! 
contained in a oylindrioal drum, through whtoh paaaaa n 
central rotating abaft of octagonal oross-aeotiem. Alteraat* 
faoos of the sh^t carry arma, to which are fixed the atrinn 
rods, &o., ou which the crystala form. By rotating we 
shaft, the strings, &o., can be morod from the lower to 
the upper part- of the containing vcsaol, as doaired, and the 
obtainment of uniform crystals is thus rendered poatibio. 



JOcnitrification process ; Influence of carbohydrates ^ and 

organic acids on the-. J- Stoklasa and E. Vitek. 

XV.. page 1162. 

Starch; V,S, Census of -. Oil, Paint, and Drug 

Bep., Oct. 2», 1906. [T. K.J 

Iw 1906 there were 131 cstablishmenta engaged in the 
manufacture of starch, but the product was valued at 
only 38,08?,904. as compared with 124 Bstabliahments 
having on output valued at 39,232,984 in 1900. The reason 
for tms apparent reduction in output ia that starch to 
the value of 34,224.2IX) was produced In 1908 in glucose 
factories, as compared with 32,860,888 worth produced 
in the same factories in 1900. This exception should be 
borne in mind in connection with the statistics in the 
following table showing the matoriais by kind, quantity, 
and cost, and products by kind, quantity, and value i— 



1905. 

1900. 

Hfttvriula used, iotfU ooat.. 

36,260,864 

35,806,422 

Cora— 

Pounds. 

245,712,485 

462,213,456 

Cost . 

32,142,998 

32,723,241 

PotatoM— 


209,672,349 

237,141,446 

Cost . 

663,661 

3099,808 

All other materials - 

32,564,205 

$2,383,373 

Products, total yi^ue ... • 

$8,082,904 

39,232,084 

starch:— 

Pounds. 

190,074,630 

297.803,139 

Value. 

36,761,397 

38,037,906 

Com— 


247,051,744 

Pounds. 

100,820,009 

Value. 

34,702,309 

$0,133,001 

Potato— 

Pounds. 

27,709.400 

33,941,826 

VGuo. ... 

3924,470 

31,129,129 

All others 


17,846,121 

10,809,669 

Viiue. 

31,124,812 

3776,835 

OftttW food— 


58,026,677 

88.745,819 

.. 

3608,723 

3268,023 

Alt Mber prodnots.. 

3822,784 

3036,996 


VJwMO SxAm Patmix- 

Otam-tmor iBaofiawl; Proem of woau/oefurfjw <w%- 
®i3. pmoem affluiata la pnpaciag a adution <rf dextsooe 
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iConlinucd from page 1113.) 

Malt roMets, M. Hermann. Wooh. f. Brau., 1908, M, 
602—803. 

Thb careful observation and regulation of the rootlot 
growth is an important duty of the maltster, as the quaUty 
and modification of the malt may bo affected by faulty 
growth, but owing to ilic fact that the dried roots (ooifilm) 
are removed, the fault is not easily traced by the onalyat. It 
is true that a determination of tlie ooagulabie and uaooogu- 
lable albuminoids may alfuni some mdiaation, but Glia is 
too laborious for ordinary use. The natural tendency for 
the rootlet to grow towards the centre of tho earth and tha 
oerospire away from it exists in the malting prooesa. Bntg 
the direction of the norospire is determined by ita position 
in the busk, whereas that of the rootlet ia obougea every 
time the grain ia turned, thus producing the well-lmnim 
“ ourlmesa.” This curliness ia therefore a record of tbe 
frequency of the turning and the stages at whleji tbie is 
{lerform^, and is an indication of ul that the tnadog 
entails. Numoroua and small spirals denote taeouKt 
turning of the couches, and are oharacteriatio of the 
Bohemian malts, whilst longer spirals show that the 
OQuehes have been allowed to lie more solid, aa in the 
preparation of Bavarian malts. Long, atrai^t TOotlats 
always indicate faulty malt. In this case, if the malt shows 
a correct length of oerospire but inferior modifiootion, it 
shows that &e barley was steely and Giat the maltster 
was obliged to make what is called "felted malt.” If 
the modification is correct, Gie fault is due eithag to 
carelessness or to a desire to curtail the time of malfiiig 
by not turning the couches at an early stage. Tha 
growth of tho rootlet is not uniformly rapid t It fs Slow 
at first, reaches a maximum Intensity on the third Bf fontth 
day, aud subsequently slookons. A good rootlet mowth 
should bo uniform end bushy; if two or three of the fila¬ 
ments are long and the others aoaroely developed, the 
malt is inferior; this generally indteatos either ninpatiwed 
barley or overioading the floor out of hartponjl' sflWl the 
temperature. No rule can bo laid down for the 
of the rootlet; it generally varies between 1^ and 2 hens- 
lengths I the growth must be adjusted tp the nature of Gm 
barley and the uses of the matt. Wi^in pwtain limiu 
tho development of the rootlet and aorospire oon be 
varied indepeudently; the rooGet reeponds Ooib tb |i W 
steep or early sprinkling, whilst the acrosplh) giloiiw is 
fawmred by incomplete steeping and repeated Bndilmg 
at a later stage. Fvequent turiuqg over at &tt tua aiv 
aBowbu the inait to lie after thO flm dapboeweeB iisatw^. 
tavocrlhe de«<ifib{ttiwat df the aomidretMooinpiKcM 
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that of tho rootlet, whilst leaying the couches alone in 
tho early sta^s haa the opposite effect. Lastly, tho rootlet 
growth should remain fresh and vigorous right up to tho 
tethering stage, and should have a charaotoristic 
“ cucunioor ” odour. Pronmturo withering with a had 
odour is a sign of forced working or overloading of the 
ffoor.~~J. F, B. 

Moii; Ra/pid fMtltod for the dalermiiiation of the colour 

of -, M. Bermann. Woch. f. Brain, 19i)6. 28. 

584^685. 

Iw making malt of a definite colour, a rapid, if not quite 
accurate, method for the determination of colour is 
desirable. The author procoed*^ in tho following 
m^nor:—A certain weight of molt is groniHS in the Sock 
mill, and is at once mixe^ with 400 o.c. of waU'r at a tein- 
^raturo of 76° C. The mash U Rtirrcd continuously for 
. five minutes, and filtered at once without cooling, tho 
colour being then determined in a colorimeter. As 
regards tho weight of malt which should be taken, the 
author remarks that this method does not give the some 
results as tho standard laboratory mahliing method, since 
only the more friable portions of the coins are dissolved. 
The quantity of malt mashed in 400 c.o. of water must 
therotore be larger, and tho increased weight must be 
adjusted according to the condition of the endosperm. 
The quantities empirically determined for various types 
of welbrnodified malt are about 66 grms. for Munich iimH. 
00 grms. for Vienna, and 07 wins, for Pilsenor. With 
only moderately modified malts these quantities should 
bo increased by 6 grins. This rapid nudhod of colour 
determination is especially convenient in tho preparation 
of Bavarian malts, the colour of which is largely subject 
to control during the curing process. One of the kilns is 
started half an hour before the others, all being worked in 
the same manner. The malt from the kiln in advance is 
then tested for colour at intervals of half an hour, and the 
other kilns are stopped according to tho indications thus 
obtained.—J. F. B. 

Exlnxct in the mashing process; method for 

increasing (he yidd of -. R. Heerde. Woch. f. Brnii., 

1900. 28. 628. 

For broworioB in which two mash tuns are worked con- 
‘ tinuously, and in which filter-presses are not used, the 
author reopminends the employment of two filtering vats 
instead of one, in order to increase the filtering surface 
arfd reduce the depth of the layer of grain. The mashing 
proceasee in each tun are worked alteimatoly, a fresh mash 
being started in each tun once in eight hours, so that tho 
filtering vats receive a fresh charge every four hours. The 
wort from both vats is run into one coppcir. By using 
two vats, tho speed and efficiency of filtration are increased, 
and a finer malt grist may bo employed. Thus, the yield 
of extract is increased, and the rapid filtration has a 
favourable effect on the taste of tho beer, and, in the case 
of pale beers, on the colour also.—L. E. 

Molasses for ftTmentaium ; Observations on the preparation 
of —G. Oarbarini. Bull. Assoc. Chim. Suer, et 
List., 1906,34.621-623. 

It often happens that raolassou are infected with 
organisms which are so resistant to heat that they are not 
destroyed during the sterilisation yircvious to fermentation. 
^ suen cases it is usual to inoreaso the quantity of sul- 
phurlo acid added to the liquor. This involves, in addition 
to the extra consumption of acid, a reduction of the value 
of the salino residue. Moreover, tho calcium sulphate, 
formed by the addition of sulphuric acid to the liquor, 
causes incrustation on the evaporating puns. To remedy 
these defects, the author proposes the following 
method:—After diluting the molasses to a gravity of 
1*26—1*80, sulphnrio acid is added to the extent of 
2—2*5 grmt.^ por litre, and the liquor is heated and treated 
with on agglutinating agent such as blood, or colophony 
dissolved m oanstio s<^a. The liquor is then passed 
through a sand filter, the greater part of the oucinm 
•ulpiim and a large numl^ of organisms, being thus 
removed. A Quarter of the filtered liquid ie agiun treated 
With oold. 90 that when diluted to» gravity of about 1.080, 
ite acidity will amount to 2*5—3 grms. m sulphurio acid 


per litre; it is then sterilised and afterwards used ior 
growing tho pure yeast employed for fermentation. The 
roraainder of the liquor is diluted with the hot condenser 
water from the digtilUtion column, and sterilised, i^th 
liquors (gravities about 1.080) are run into the fermenting 
vat; throe-foiirths of the mixture will have an acidity 
of 0*6 —0‘6 grm. per litre, whilst that of the remainder trill 
bo 2*6—3*0 grms. per litre (expressed as sulphurio add). 

—L. E. 

Distillery and pressed ye/ists; Infiuenee of acids and 

other substances on infttkid -. W. Heuneberg. 

Woch. f. Brau., 1906, 22. 627—629. 668—671, 680— 
684. 697—602. 

Tub best means of cleansing the yeast in distilleries and 
pre.ssed-yeast factories, which do not emjiloy pure cultures, 
is by the use of suitable poisons which have a stremger 
action on the infecting organisms than on the culture 
yeast. The poisons may bo applied cither by steeping 
the yeast in a solution of the substance for a sufficient 
time to kill the infection, or by conducting fermentations 
in presence of small quantities of the poison suffioiont to 
restrict the growth of the bacteria, and to allow t^ 
yeast to got the upper hand. The author has studied 
the conditions as to time and concentration under which 
these substances can be used to the best advantage, 
and their relative efficiencies for separating the culture 
yeast in the pure state. Hydrofluoric odd is of little 
use for cleansing tho yeast by steeping, because the yeast 
is more 8<msitrvc than the bacteria; when fermentations 
(ire conducted in presence of hydrofluoric acid the yeast 
is slightly more resistant. Hydrochloric acid gives a 
good separation of yeast from bacteria by tho steeping 
j)roocs8; for cleansing by fermentation it is moderately 
aood, Sulphurio acid gives an excellent separation 
both by the stetuiing and the fermentation processes. 
Nitric add reaemnlea hydrochloric acid in its action. 
Phosphoric acid is not of much use for piAifying yeast 
by the steeping process, but in purifying by fermentations 
it can be used at concentrations of 0*2 per cent. Formic, 
acetic, and butyric adds afford no separation by either 
rooesR. Lactic acid is only moderately good for cleansing 
y the sleeping process, but, as is well known, it is one 
of tho most valuable means for purifying by means of 
fermentation. I'lio proportion used in practice for 
obtaining pure fermentations depends on the method 
of inaHhing and tho uatiu'e of the raw material; in grain 
mashes the concentration may lie between 0*47 and 
0‘13 per cent, of lactic acid. Oxalic acid is suitable for 
cleansing by steeping, but quite unsuitable for fermen¬ 
tations. With tartaric acid successful treatment by 
steeping is only obtained by the prolonged action of 
solutions containing more than 2*6 per cent., but con¬ 
centrations over 0-6 per cent, give good results by the 
fermentation process. Citric acid is weaker in its action 
than tartaric acid : cleansing is obtained by the action of 
2-6—6*0 per cent, solutions in 24 hours; in formontatioos, 
purification takes place in presence of 1 per cent. Alcohol 
cannot be used for purification by either process. Form¬ 
aldehyde is very powerful in its action, but does not 
afford a good separation of yeast from bacteria. On the 
other hand, the addition of 0*005 per cent, of formalde¬ 
hyde to tho mashes is a most valuaW means for pre^rant- 
ing the flocculation of tho yeast which takes place under 
the action of a species of lactic acid bacteria. Caustic 
soda is quite unsuitable for cleansing the yeast from 
infection.—J. F. B. 

Beer; Method for the separation of mycoderma and aerifying 

bacteria in -. C. Bergston. Woch, f. Br^., 1900, 

28, 690—697. ^ 

Whbr acetifying bacteria are present in beer they are 
nearly always accompanied by mycoderma yeasts. In 
an examination of suim beers tne liquid becomes coveted 
with a fllm of myco<l8rma which ^ows more raj^dly 
than the bacteria, and may suppress &em. An saalytioal 
separation of the two is obtained by favourhig the grcrwtk 
of the bacteria by the addition to mo be^ of dihite aoetio 
add, ^ow«^ which mycoderma yeagta ara very semiMve. 
The ^oantity of acid necessary to sn^ess .tiie mwth 
of mycoderma depends on the iemperattue empi^ped, 
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wno« High tomperatures are also iaimieal to the myoo* 
^ ^iDperatuTO of 40® C. i» euffioiont to prevent 
the oevelopiaent of myooderma without the addition of 
**’?? * cent, of A^-aoetio acid must bo 

added ; at 16® C,^ 26 per cent. Cwlturls should be made 
at various temperatures, smoe some speoles of acetifying 
Wteria are favoured by low temperatures and others 
by high temperatures. In the acidified cultures the 
beer b^omos covered with a thin, delicate film of bacteria, 
whilst in the unaoidlfied sample, incubated at 20® 
a thick, white, leathery film of mycoderma is formed. 
The films can be tested under the microscope with iodine 
solut^ou. Most of the acetifying bacteria are stained 
yellow, B. Pasteurianum and B. KUttingianum aio 
stained blue, whilst B. xj^inum gives the blue cellulose 
reaction after treatmmt with siilphurm acid. Myooderma 
veasts are rich in glycogen, and the films therefore give »■ 
brown reaction with iodine.—J. F. B. 

^Tarctna; Detection of -, H. Will and M. Htgaiid. 

Z. ges, Brauw., lfK)0, 29, 677—G82 and G»9—(501. 

Thh nuti'ient liquid recommended by Bettgos and Heller 
(this J., lOOfi, 227) for the detection of surcine in brewery 
yoast seems to bo generally a)>pltcable. When (liis litjuid 
10 ust^ for an object glass preparation sealed by means of 
vaseline in the manner reooitiinended by Lindner, the 
sarcina can be detected earlier and more certainly than 
when yeast water is employed. Such scaled proparations 
are to be preferred to inoculations into Freudenroich 
flasks. A slight degree of acidity or alkalinity of the 
culture liquid does not interfere with the development 
of the sarcina imder the above conditions. Schonfuld 
(this J., 1898, 781) showed that san?ma in beer could be 
dot^ted by completely filling a bottle with the Idcof, 
closing the bottle with a naraftined cork, and keeping it 
at room tempornture., Under these conditions, the 
sarcina develops rapidly both in the deposit and In the 
boor, and in some vases tlie bwr becomes quite turbid. 
It was shown later by Lutf (Z. ges. Brauw., 1902, 25, 82) 
that, after a beer is forced, any sarcina originally present 
is found in abundance in the deposit. The authors find, 
however, that the time required for any conHidcrable 
increase of the sarcina to occur in this way is at least 
two to three weeks, so that the method of Bettgos and 
Heller {loc. cif.) is to bo rocoiumcndcd.—T. H. P. 

Fuad oil; Production of - in fermentations with 

eterilised yeast preparatuma, H. IVingshcim. Her., 
1900, 39, 3713—3716. 

Buchner and Meisenheimor (this J., 190(>, 998) had 
observed that in the fermentation of sugar by yeast 
coil-juice only minute traces of fusel oil ai*e produced. 
The author has studied the same question in fermentations 
by “ Aoeton-dauerhefe,’* a preparation of dry yeast 
sterilised by treatment with acetone. The experiments 
wore made both with pure sugar and with tlio addition of 
increasing quantities of leucine, which is regarded by 
Ehrlich (this J., 1006, 083) os the mother substojico of 
amyl alcohol in fermentations. The fusel oil delcrmina- 
tions were made by Bockmann's method, but in no case 
did the quantity of amyl alcohol found exceed the normal 
limit of error of the method. t)n the other hand, in 
fermentations by livmg yeast oells conducted in prcsouoo 
of leucine, oonsiderable quantities of amyl alcohol wore 
found.-J. F. B. 

Winea^ntaining a high ^rccniage of fdcohd. N. Passcrini. 
Stall sperim. agrar. itah, 1900, 89, 360—354. Chom. 
Oentr., 1906, 2, 1614—1615. 

Ik general it is accepted that if a wine contain more (ban 
16—16 per cant, (by vol.) of alcohol, it has been fortified 
by addition of alcohol. According to the author, however, 
choice wines, nanmd “ vinsanti,”' prepared in Tuscany 
and other diatricts of Italy, ohiofiy fmm of the 

Trpbhiaao variety, contain a higher proportion of alcohol 
customary in winos. For the preparatfoo of 
V vipsa^ti,^’ ihp dhii^ gi*a}ies aio presvhd, ifsittSly 
early ^foVomher, and iht must ediowbd to format 
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in wooden casks of \—1 hectol. capacity. After threey«i«e|(l 
the wine is bottled, generally in November. Ilie autto 
has examined samples of genuine *' vinaanti" Of 
years 1868—1906. Of 30 samples, 17 contained ntcro 
than 15 per cent, (by vol.) of alcohol, nine oontaiaed 
more than 17 per cent., and two contained ovor 20 per 
cent. The higheat alcohol content was 21*4 Mr cent, 
in a wino of the year 1868, This wino had the rollowtag 
couipositioo :—Porceatago of alcohol by weight, 17*4 j 
dry extract, 126*76 parts per KKH); ash, 2*67; total acid 
(as tartaric acid), 8*84; volatile acid (as acetic acid), 
2*6; potassium bitartrato. 0*94; dextrose, 76*16, and 
glycerol, 11 *22 parts )ier 10(K). The ratio of glycerol to 
alcohol in the wine was thus 6*4:100; in two othor 
wines the ratio had the values 7*4 and 6 respectively: 
100.—A. H. 


(Bjiort/anint the colouring matter of red wine ; Extradion 

and idiUaaiion of -. M. Cari-Mantrand. Bull. Soc. 

Ohitn., 1906, 86, 1017—1022. 

It has not boon found possible to extract the colouring 
matter from grape marcs and lees of wine with satisfactory 
rosultfl, but red wines destined for distillation serve as a 
convenient source of cenooyanin. The author proceeds 
in the following mannerThe wino is treated witii 
Nuflictent basic load acetate to precipitate the cc^ouring 
matter; the precipitate is oolloct-ijd^on a filter, and is 
washed until the filtrate contains only traces of lead. 
'J’liis operation takes place very slowly, requiring about 
24 hours. 'j’h« precipitate is weighed moist, and the dsy 
substance and lead oxide aro determined in an aliquot 
portion. The ronmindor is then treated with exactly 
the calculated equivalent of sulphuric acid* and the liquid 
i.s filterisl hot. The colouring matter passes into the 
filtrate, and the load sulphate is washed with hot water. 
During the coucontration of the solution, the omocyanin 
tmids to resinify and to become convert^ into a twrry 
muss, insoluble in water and only partially soluble in 
alcohol. This tendency is entirely prevented by the 
addition of 10 grms. of glycerol to the extract from 1 litre 
of wino, and the liquid can bo evaporated to the oonaftstenoy 
of a fluid extract perfectly soluble in water or wine. This 
extract can be employed for incroaHiug tho colour of poor 
wines, also for colouring confeotione^, iioueurs. 

Tho determination of tho ocnocyaiiin should oe inoIudeA 
in the analysis of red wines, as it forms part^of the «oHd 
extractive matter; projxn'tious ranging from 942 to 
18*7 grms. jmw litre have been recorded. (Enocyairiii is 
not a uniform substam c. In certain wines a portion of 
it separates from the hot filtrate from the lead sulphate 
after cooling. This insoluble portion should fiftored 
off, dissolved in strong alcohol, and evaporated in pretence 
of glycerol, tho product being then mixed with tiie zest 
of the extract.—J. F. B. 


Whiskey ; Methods for the determinuUon of esfers, aldchydtaf 

and jar fund in -. 3.. M. Tulman and T. 0. IVeseot. 

J. Amer. Chom. Soc., Um, 28, 1619—1689. 

Tlio following method is projKJsed: Add 26 o.o. 
of water to 200 c.c. of tho sample, and distil off 
200 c.c. into a receiver provided with a mercury seal. 
Neutralise 60—100 c.c. of the distillate in presanoe of 
phenoiphthalein, and odd excess of N/iO oaustio uoda. 
Allow to stand all night and heat for half ki hour u^er 
a reflux condenser, l^tly, determine the ezoess of by 
titration. No method is proposed for the separation of 
fixed eaters, if any arc present, from colouring or resinous 
matters which also react with caustic soda. 

Aldckydes. —Tho tomiwrature (16® C.) at which Uio 
solutions aro mixed and compared is an essential factor. 
Comparisons should bo tuade in a colorimeter. The 
determinations aro carried out on the distillate prepared 
for the ester determination. It is not possible to effect 
the determination nu tho undistilled sample clarified 
by basic lead acetate (Schidrowitx; this J,, 1962, 814), 
b^auBO snirits, coloured artificaUy by caramel, «U6 not 
dooolcHriBeU by the lead solution. Kx|iarimeax^, 
shown that the quantity of alhohyUe is in no way 
by the disUUa^fXL 
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FurfuraL^ThiB detenninaiion is made on the dUtillate; 
the ieisperature of 16^ C. Is im^wrtant. The authors 
prefer to employ hydrochloric aoid instead of acetic 
acid for making the aniline reagent, since some samples 
of acetic acid give a coloration with aniline. In all 
oolm*im6trio determinations the time allowed fc»r com¬ 
parison with standards should be 16 minutes. Thewo- 
portion of furfural is not affected by distillation.—J. F. B. 


Suerodadie action of acids as influenced hy salts and 
non-dectrolj/tes. R. J. Caldwell, XXIV., page 1177. 


Methyl and ethul alcokola ; Preparation of chemically pure 

-, OTid tficir specific graxjitiea. P. KJason and E. 

Norlin. XX., page 1172. 


Enoush Patbwts. 

PdUrs for beer and other sedimentary liquids. H. C. 

Russell, London. Eng. Pat 16,04«, July 2, 1906. 

Xbzb speoiffcation desorilws a combined filter and press 
for the x>ap<ff pulp or otlier filtering material, provided 
with inlet and outlet pipes for tho liquid, a filter cover 
adapted to receive the press piate, and means for raising 
and lowering and putting final pressure on the press plate. 
The filter is made up of a series of filtering sections placed 
in juxtaposition and separated by metal gauzo spacing 
discs, a metal gauso shell, and top and bottom gauze 
discs, a perforate base-platn, and a flanged cover plate 
adapted to be closed tightly the body of the filter easing 
by the press plate. A contra! owe-tiibo is used to prevent 
the compressed material passing through the eoutral 
rings to the liquid-outlet piix?. An interrupted sorow- 
throoded spindle on the press plate (uigagos at its uppiT 
part with a pinion above the press crosshea<i and at its 
lower part with the interrupted tnreaded interior of a sleeve 
which is provided with internal thrust keys or stops and 
is extem^y threaded and works through a threaded 
aperture in the crosshead of the press, this sleeve being 
{S'ovidfid with a wheel or lever whereby it can be rotated 
to oaos© the sleeve to engage with or be disengaged from 
the tcrowed spmdle on ^le press cover, and to raise or 
lower t3ie sleeve and the screwed spindle and press cover 
together.—T. H. P. 

^^'hisklsy ; Treatment of - for the purpose of removing 

the noxious dements from the. higfier alcohols. J. R. 
Hilli>rd» Glasgow. Eng. Pat. 6770, March 21, 1900, 

In this nrooesB, the higher alcohols, together with noxious 
jua^iais and impurities, arc collected .sopaiately from llie 
main bulk of alcohol during the distillation, and arc 
treated with jmre oxygen gas, whereby, it is stated, the 
noxious substaiioes are deposited at the bottom of the 
vessel, and can be run off ; the purified higher alcohols 
are then added to the bulk of pure alcohol.—T. H. P. 


Vinemr; Process and apparatus for manujaciuring 
fenneniaiion —, employing stationary coatings of 
psktt itiMyar-generating bucteria> H. Frings, jun., 
Aachen, Gmaany. Eng. Pat 13,176, June 7, 19(Mi. 
Under lat Conv., June 7, 1906. 

SaxEr. Pat 359,115of 1000; thisj,, ItMid, 3H6.-X.F.R. 


FjisircH l^ATaam 

ftesulphiiing grape juice and apple and other musts that 
have been preserved by means of potassium bisulphite* 
C Btmnaru. Fr. Pat. 367,703, July 3, 1906, 

Tbs juiee w wort ia sprayed In a vessel t^versed by a 
cucrent ol osone, whioh oxidises into 

Bulj*ate.-^. S. ■ 


Cyanogen compounds ,* Preparaiion of — from vinasse, 
Chem. Fabr. Schlempe, G.m.b.H, Vt. Pat 867,602. 
June 28, 1906. VII., page 1147. 

dyoerins of every description, indvding spent soap lyes and 
distillery by-products {vinasses) 7 Process and af^ratUs 

for the purification of crude -. L. Rlvibre. xr. Pat 

367.762, July 4. 1906. XU., page 1161. ^ 


XVm.—FOODS; 8ANITAT10S; WATER 
PURIFICATION, a DKIMFEOTAm 

{Continued from page Ul4.j 
(A.)—FOODS. 

Wheat profeins ; Investigations on the properties of ——. 
J. S. Chamberlain. J. Amor. Obem. Soc., 1006, 28, 
1667—1667. 

For the proper extraction of the protoins of wheat by 
alcohol, cold 70 per cent alcohol should be used on the 
air-dry wheat or flour, either hot alcohol or dry flour 
giving abnormal results. The beet results are obtained by 
using large amounts of solvent, vtr., 100 o.c. of alcohol to 
2*—4grins, of Hour. Tbesameconditionsofextractionapply 
to salmo solutions, 4—6 grms. of flour being extracted 
with 100 c.o. of 6 per cent potassium sulphate for 24^ars; 
the use of potassium sulphate is prcferablo to that oi sodium 
chlcH'ido, OH it avoids the evolution uf hydrochloric ‘acid 
in the Kjoldahl ojieration. Alcohol extracts a large pro* 
portion of the proteins soluble in salt solution, probably 
the albumin and proteose, os well os gliaclin. The 
author considers the separation of wheat pooteius into 
more than two groups,— vxz., (1) alcohol-soluble, and (2) 
alcobobinsolublo, to be unwarranted. Dry gluten, as pro¬ 
cured by washing whole wheat or flour in a stream 
water, is aliout 76 cent, ^woteins and 26 per cent, non* 
protoins, whilst of the total ^oteins of wheat, from 60—65 
per cent, aro contained in the gluten, and 36—40 per cent, 
lost in the washings. The balance between the non* 
proteins present in the gluten and the loss of proteins in 
washing makes glutoii determinations agree roughly with 
total proteins caUuilated from total nitrogen, but th<w will 
usually fail below with whole wheat and above with flours. 
The loss of proteins in the del^mination of gluten is at the 
expense of gUadin or gluteuin.—K. F. A. 

Colouring matters in pastry-ware ; XIst of cail}on ietra- 
cWoftdfi for the detection of —— which are forbidden 6y 
public health laws. A. Piutti and 0. BentivogoUo. 
Gaz. ohim. ital., 1906, 86 [2], 386—891. 

Smes 1888, the use of Martiue' Yellow, Motanil Yellow, 
Victoria Yellow, and picric acid for colouring foodstuffs 
has been forbidden in Italy. The usual meihode for 
tbo detection of these colouring matters are unreliaUe 
in t^ oaee of mixtures, such as are frequently^ used 
for the colouring of pastry-ware. The following method 
19 recommendodby the authors: 60 grzns. of the material 
under examination are mixed with 600 c.c. of boilii^ 
water, made alkidine with 2 c.o. of cosM^entrated ammonia 
solution, boiled for 40 minutes with 60-^70 cxi. of aloohctf^ 
rapidly lUtered through cotton-wool, and the solution 
acidified wHh 2—8 c.c. of dilute hydrochloric ackt Five 
or aix pieces of wool, free £r<HQ fat, each washing O'f^grm., 
are now dyed in the solution; the dyed pieoM' are 
washed reputedly with waHnr, and then boiled with 
mmnoniacal water to extract the cedour. The sdhiriw 
is next acidified in order to again deposit the odov 
on the wool, and the dyed pieces of wool are again boiled 
with aznmoniacal wateir. The exUoct is now eva^aited 
to dryness, and the residue treated with water to obtain a 
solutum (he oolounzif .matters, which solixtkni kooMitied 
with M«% aoid aiid shaken vigoron^ n4tb oariksn 
tetraohkrile/ TIN detootioii of m ddtowihig 

matters foflowv a«nordii% to the sidteme 
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Reddieh* 
brown color* 
aUon with 
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picric acid, yellow color* 
atlim with 
KOH, and 
orange with 
I-’cCl5»= 
Katdithol 
Yellow a. 


—A. S. 

CocMt; The tarbohjiratus occiiTring in -. A. D. 

Maurenbrwher «jd B. Tollens. Bor., 1«0(), 89, 3570-- 
3o81. 

Cocoa nib», after removal of husk and fat, wore found to 
oonUm S'Sl iier cent, of pentosans, A solution was 
oDtamod, on hydrolysis of the fat-free imwdcr, in which 
<-uabinm, ((.galactose, and dextrose were defected: 
xylose did not apjwar to 1» present. The thin husk 
Bunoundiag the beans yielded 9-09 per cent, of pentosans, 
and t(» produota of hydrolysis contained f-arabinosc, 
d-galactose, dextrose, and probably xylose. ThcBe same 
sug^s wore also foiind in the fleshy part of the cocoa pod, 
hydrolysis of the latter. Araban and gaiactnn 
arc, therefore, jiresent in the nibs, husk, and fleshy part of 
the cocoa frtiit. t)nly traces of water-soluble carbo- 
hydrafes were obtained du-ootly from the cocoa powder, 
the mt extracted from the cocoa nibs yielded a (juantity 
oi phytasfcrol, which, apparently, contained a little 
oholesterol.—W. 1’. S. 

27i« carbohydrates occurring in -. A. U 

™*^‘'™“l»echBr and B. Tollens. Ber., 1900, 39, 3681 — 
30o2. 

A SAMPLE of Java tea (7’^ assamica) examined by th© 
authors contained 0*60 per cent, of jKautosans, calculated 
on the my substanoe. On extrmitiun with water, tlw I 
loaves yiol(^l a trace of sugar which was proved to be 
dextrose. Further quantities of dextrose, together with 
uablnose and d-niaotose, were obtained after submitting 
the leaves to hydrolysis. Araban, galoetan, and a 
carrahydrate yielding (iextrose, ore ronsequcntly present 
m the loaves,—W. P. 8. s .r i 


Cocoanvi oil in butter fat ,: Determination of -F W 

Harris. XII., page 1109, 

Okhkd States Patent. 

MUk; Process for reducing - to a dry powder. L. Gath 

mann. Assignor to M. K Dayton and H. Bortlo, 
Washington, D.C. U.S. Pat. 834,6ie, Oct. 30, 1906. 

A THIS layer of nulk Ja fed on to a continuously rotating 
is ioated by steam to a temperaturelrf 
I0(r C* T^h© ortim formn the ©on© of * grixidiog 
^©•ebine. As th© walw ia drivon off, tho solid o<^titu©nta 
of fhe ^kAT© titiUi kooAdedt ©Ad, a© the dryiiQg ©ontiaue©, 
are submTOod to a grinding action, and «b«o from the 
machine as a dry powder.—G. Wj, MoD. 

Frxmcb Patent. 

MUk ; Process of treating [concentrating] -. A. Wurm. 

Fr.i>at.867,^«.JUly7,im 

•koniwA milk, or whey may bo oonsahtriiod by 
it to few ib a tWa stroom over ioifUnod tims. Or 
cbamibli, bftteb m unitably hmtef. TW towST tray 


delivers the partially oonosntrated flnainto atank,fromn 
which it is conveyed by an elevator to the top tray, am' 
again allowed to run over the successive mays tmw' 
sufficiently oonoentrated. The trays, ea obasmels. OM 

contained in a closed chamber.—W. i s. "" 

(B.)—SANITATION; WATEB PURIFICATION. 
Ehoijsh Patents. 

Manure [from simsmc sliufyc], J. T. Sidebotham, Sag, 
Pat. 1970, Jan. 26,1906. XV., page 1163. 

dir; Regenerating and purifying vitiated -. O. F. 

Brindley, Niagara Falls, and B. von Forogget. Now York. 

““y 22. 1906. Under Int. OobV., 

March 9, 1906. 

See Ft. Pat. 366,625 of 1906 f this J., 1906,1063.—T. F. B. 
Frehoh Patent. 

htacal matters ; Process and apyparatus for the treatment of 
——Joe the manufacture of manures. Em. Charios et (Se. 
Fr. Pat. 367.070, June 19,1906. 

IjiK plant doscrilicd comprises alarge central tank, at the 
four corners of which arc other tanks for receiving the 
separated solid matters, whilst on three sides of the main 
tank arc disposed Mitering tanks. The sewage, Siv., enters 
the main tank tlu-ough a pip<; in the cover, and flows 
through an inclined hearth or screen arranged centrally in 
tile upper part of the tank. Any noxious gases ovi^ed 
pass away, through a central outlet pipe in the cover, to a 
furnace wherein they are burnt. The ooarse solid matter* 
remaining on the hearth or screen are removed from time 
to time through manholes in the cover of the tank, whioh 
holes also servo for the introduction of chemical reagents for 
the treatment of the Howage. Thetto reagents fall on to jk 
diHtributmg table Ixelow fho Horeen, wlueh table x^vided 
mio comjinrtniontH by curved radial arm©, and i© oauoctd 
to rotato by the inflowing ouirent of ©ewage. After 
solid matter has depositod ou th© bottom m the the 
li«iuid flows into one or other of the filtering ohamber©, 
wherom it }>a8«e» in eiicceRsion through layers of ook© of 
mwuum fine ooke, coarHO sand, fin© sand, powdered 
colm, powdcrcfd wood-charcoal, and wood wool” The 

solid matter colleetod on the bottom of th© main GAwjf hi 
conveyed to the tanks mentioned above, and therein ig 
mixed by suitable means with oalotum sulphate, oaloioxa 
pnoMphate, &c., (or the production of manures. I^viaioa 
js mad© for cleaning the filtering layers in any one of the 
hltermg tanks, without interrupting the procea©.—A- 8. 


XIX.—PAPER, PASTEBOARD, &o. 


{Conimued from page 1115.) 

Camphor [in ccMuloid] ; /)cfermtna/wn of -. A. Amoat. 

Z. Unters. Nahr. u. QenuBsm., 1906, 12, 532—^529. 

In the mathod described by the author, the oamphor u 
obtaingd ui idoobolio solution, which is shaken oirt witb 
potrolmim spirit, and the increase in volume ot tlw ©plrit 
read off in a special apparatus. Thi* increase, subflaaf Id 
certam corrections, reijroBents the volume Of the camjflux 
dissolved out by the petroleum spirit. ITk dstaihi (nw* 
prwess are as^ follows;—Ton grms. of the flxuily rttssad 
celluloid are mixed in an Erlenmeyer flask witb *00 gmu. 
of 26 per cent, sodium hydroxide solution, and the mixture 
allowed to stand for one hour, with froqumit agitation. 
The flask is now closed with a cork pieroed witb two holes, 
through which pass a delivery tube and a funwL 

respectively. After attaching tim delivery tube to a oon- 
denser, the contents of the flask are heated to a tern- 
perature of about 80® C. until the cellutold is ooibpletely 
saponmed; this is seen by the moss becoming n^o- 
>» “0*' increased, and the oamphor 
volatflia^ into the delivery tube and condenser. 
e.o. of alcohol we then 8d(fed to the contents of the flask 
by means <rf the>|y|flied funnel, and distilled oB, 'S 
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V«ddition of alcohol is repeal^ eevoral times, 
until the wholo of the volatilisod camphor 
has boon carried over into the receiver, a 
100 0.0. fiask serving the latUT purpose. 

The distillate ia diluted to 100 o.c. with 
alcohol, and the quantity of camphor in it 
determinoil in the following manner. The 
piece of apparatus shown in the illustration 
IB thoroughly dried and suspended vertically 
in a water*hath at a tem|jerature of 16® t*. 

By the aid of a long'Steniined funnel, tlie 
bulb B, is filled up to the 00 mark with 
soidulated water ; 6 c.c. of dilute sulphuric 
acid to 100 0.0. of water is a suitable 
strength, and a trace of an aniline dyestuh 
may be added to facilitate the reading. 

Ten e.c. of the alcoliolic camphor solution 
are now added and, hnally, 60 c.c. of 
petroleum spirit. The apparatus is next 
closed with an india-rubber stopper, shaken 
for two minutes, and allowed to stand in 
the wator-bath at 15® C. for 30 minutes, 
when the increase of the volume of the 
|)etroleum spirit is read off. Ah a certain 
amount of contraction fakes place wlxm the alcoholic 
solution mixes with the water, a corroclion must 
be applied, the amount to l>o subtracted from 
the increase in volume of the petroleum spirit 
dex^onding on the actual quantity of alcohol present. 
To OBoertain this, the coutc*nl« <d the apparatus arc 
transferred to a separating funnel, 50 c.c. of tlu? aqueouH 
X>orlion are measured off, x>laced in a djslillation fUmk, 
rendered alkaline with a^ium hy<lroxide, and distilleil, 
the distillate being collected in a 60 c.c. flask. The 
H^mcific gravity of tne distillate will then give the quantily 
of alcohol prosent, and, from the quantity of alcohol, the 
contraction due to it is ascertained by reference to tables. 
(8ee below.) Kcsults of analyses are given, which show 
that the method yields accurate results; although after 
four hours*distillation the contents of the ilask havestill 
a distinct odour of camphor, the exiKiriinents rin^orded 
•how that at least 00*6 ^r cent, of the camphor distils 



XX.—FIMB CHEMICALS, AUEALOUW, 
ESSENTIAL dlLS, AND EXTBACTB. 

(CoTUinued from page 1117.) 


Cinchona (dhaloid^ [Firat tommunitation\ 1\ lUbe. ^ 
Annalen, 1006, 860. 180—208. 


Aftsu discussing the work done by bther investiptors, 
the author gives two formulte for, cinohonino, the first of 
which has been put forward by Koenigs (see this J., 1906, 
826). Both the formula by Koenigs smd the 

following one 


CoHeN.C(OH) 


.CH3.CHB- 

^[CHgJa- 


-CH 

" >CH.C38H3 
-CHa 


put forward by the author are supportod by tho foots 
that on oxidation cinchonine yields (dnohoninio acid 
and rneroqumeiie, and that on boiling with acetio 
acid, emcnonino rearranges itself into cinchotoxino, 
rCiOHl-N;-*- :(X) HN:. The formula proposed by 
Koenigs oxplaln.H tho behaviour of cinchene on hydrolysis. 
But tho HCfiomI formula is a simplo explanation of 
tho two following facts: that cinehotoxine forms 
but one mono-isonitroHO comxiouad, and that isonitroso* 
cinehotoxine is docotiix>08cd into cinchoninic acid and the 
nitrite of meroquinone hy tho Beckmann reaction. At 
Xn'csent it cannot be decided which of those two fontiulss 
is corrucl Methylcinchotoxino on treatment with amyl 
nitrite yields isonitrt>8on>othylciuchotoxmG melting at 
about. 150' 0. 1‘hiH was shaken with phosuhoruB penta- 
chiorido and chloroform, and tho resulting liquid treated 
with ice-wator and caustio soda solution. The niirUe of 
l^i^victhylvierof/mnene, OioHioNj, was obtained on steam 
(listillaliou. Tho nitrile is a clear liquid base with a 
characteristic smell resembling piperidine; it boils at 
252®—255® C. at 741 mm., and 162® C. at 49 mm., it has 
sp. gr. O-UnOfi at 20® C., and + It was 

hydrolysed into N-methylmeroquinone, of which several 
salts and the ethyl ester ore described. Jsonitroaoelhylcin- 
ckotoxinc, C21H25N3O2, cryatalliscB from alcohol in fine 


Coniradion Table, 


Alcohol 

<0.0.). 

1 so 

i 

j 00 

01 

02 

Water (c.c.). 

D:1 04 1 

05 

06 

07 j 

08 

09 

S-00 . ’ 

176 

1 176 

t 

176 1 

176 1 

176 

175 

174 

174 1 

374 

174 

178 

8*60 . 

200 

200 i 

200 

206 1 

1 208 

208 

207 

207 1 

207 

206 

206 

4-00 .. 

24U 

' 242 ' 

242 

241 1 

‘441 

241 

241 

240 1 

240 

240 

840 

4-60 . 

276 

' 276 1 

276 

276 

1 275 

276 

276 

27B i 

274 

274 

274 

5*00 . 

:ui 


ail ! 

810 

; 810 

810 

810 

800 ' 

' SOO 

808 

808 

ft-60 .. 

846 

' 846 

846 

845 

1 845 

845 

844 

844 

; 344 

843 

843 

««00 . 

884 

884 

.888 

882 

1 asi 

381 

880 

379 

37U 

378 

378 

7 00 . 

45» 

450 

458 

458 

467 

456 

455 

464 

1 468 

451 

460 

S-00 . 

fv40 

580 

1 688 

587 

b'dii 

584 

538 

532 

1 631 

630 

520 

e»oo . 

62H 

626 

624 

621 

' 618 

616 

1 014 

018 

! 612 

611 

610 

10*00 . 

717 

1 715 

718 

711 

! 700 

700 

! 704 

702 

! 700 

608 

606 


over in three hours. In calculating the weight of 
cainx>hor present, it must bo remembered that the reading 
cives tho volume; the sp. gr. of camxihor at 15® C. is 0‘993. 
The above oontractions are exju'essod iu cubic inillimctrcK, 
In the original tables the contraction iu given for eacb 
0*06 o.c, ditforeiicc iu the quantity of alcohol.—\V, V. b. 

Fubsch Patbnt. 

Finishing soap [for textiles arid paitvr]; Manufacture of a 

-. E. Agostini. Fr. Fat, 301,772, Sept. 16, 1906. 

XU., i»age 1160. 


needlcB melting at 136® C. On deroiuposiag, tbe nitrile of 
N-elhyhnerogutncnc, CnR]8N2, was obtained, boiling 
208® C. at 750 mm. it is a base with a piperidioe^iife 
smell. The salts of N-ethylmoroquinene ethyl ester are 
described. From jsonitrosocinchotoxine, tho nitrile of 
meroquinene, CuMiaNq, can bo obtained. This resembles 
tho two other mirilM and boils at 147®—150^ C. at 12 mm. 
The three nitxiies are misotblo with water and vqlatilo with 
steam.—F. SttUN. 

Quinine acetyUalicylat *.-; Romc — L. Santi BolL 
chim. farm., 11K)6, 45, 567. J. Fhorm. Chim., 1006, 24, 
462. 

AltbougB theoretioidly both neutral and basic quinino 
acetylaidioylates can exist, it is found that, in waiotics, 
only tha latter salt, Cbl«.C0akCRRAkCQi[mC^^ 
is obUiniiidi id whdtov<v ^ crnimtaeim are 
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mixed. It In ft white, bitter salt;; m. pt., 137® C. Solu¬ 
bility in water. 3:1000 in alcohol; 2.0:100; in ohJwolorm, 
10:100 ; almoBt insoluble in other. It is beat obtained by 
mixing equimoleoular prop<vtione of acetyUalicylic acid 
and hydrated quinine, previously diBSolved aeparatoly in 
®ther. Bttsio quinine aoetylsaUoylate then eoparates as an 
oily liquid, which speedily asaumea the form of a crystalline 
mass. The salt is useful aa an antipyretic.—J. 0,*B. 

Strychnine; A cclloidal preparntion of -, and it» 

pharmacology. (). H. Bvi9wn. J. of Biol. (3iem., 1906, 
2, U9—157. Chem. Centr., 1906, 2. 1340. 

If a mixture of hydrogen peroxide, albumin, and atrych* 
nine be allowed to stand, after about six weeks it is con¬ 
verted into a jelly, or a white Hocoulent precipitate separates. 
Adrenaline chloride behaves in a similar manner to strych¬ 
nine. The strychnine is not oxidised by the hytlrogen 
peroxide. The strychnine contained in the joUy has a 
much weaker toxic action than pure strychnine.—A. S. 

Pareira root; The alkaloids of -. M. Scholtx. Arch. 

Pharm., 1906, 244, 556—660. 

Tax author has previous-ly shown (Arch. Vhann,, 1898,530, 
and 1809, 199) that the alkaloid bolicerine, isolated from 
Pareira root, exists in two forms, on© amorph^ma, 
m. T)t., 180® C, and the other crystallised from methyl 
alcohol, m. pt., 214“ C. Further studies hav<i conftrmod 
the tertiary nature of the base by the preparation of 
quaternary derivatives with methyl iodide and benzyl 
if^ide. The crude alkaloid extracted from tlm root by 
dilute sulphuric acid only yielded about 10 per cent, of 
bebeerine soluble in ether. 'J’he residual alkaloid was 
soluble only in pyridiuo, and, when puritied, it molted at 
300° C. Its composition and chemical proyaTtios wens 
similar to thpso of bebeerine, but its physical properties 
and solubilities were entirely different. 'Pho ^lieerino 
isolated some years ago was lfBvo*rotatory, [ajD« - 2»H®, 
whereas that obtained in th© present case was dextro¬ 
rotatory to an equal extent, the melting points being 
identic^. When equal quantities of thesis two antiptHlos 
are disBolvod in chloroform and mixed together, a precipi¬ 
tate of the racemic alkaloid is obtained, m. pt. 300“ (j., 
identical in ail respects with the sparingly sohibio rostdiial 
alkaloid mentioned above. 'I'he alkaloids of Pareira root, 
therefore, consist chiefly of r-l>obo©rino, together with an 
excess of either tho d- or the /-modification according to 
efroumstanoes. Thest? modilications differ from ivich 
other in their physiologioal properties.—J. F. B. 


Aconitine ; A new reaction of -. N. Monti. (Jaz. chiin 

ital., 1906, 86 [2], 477—480. 

Must of tho reactions for aconitine, including the one 
proposed by IMnonia y Alvarez (this J., 1905, 662), are 
stated to oe> not charaotoristio of that alkaloid. The 
following test is recommended bv the author i—From 
0*(X)02 to 0*001 grm. of the alkaloid Is treated in a porcelain 
capsule with 2™ 4 drops of sulphuric atdd of sp. gr. 1*76— 
I'fO, and the mixture is heattxl on the water-bath for 
3*-^6 minutes. Aocmitine is coloured by this treatment 

t the most only a faint yellow, but if a crystal of pure 
^rcinol be now added, and the heating continued, a 
yeltowish-red coloration is produced, which gra<liially 
Mcomes stronger, being at its maximum intensity after 
heating for about 20 minuteH. It is stated that no other 
alkaloid gives this reaction.—A. IS. 


Lirutria 


vulgaria ; 
Fandre. 


of 


Some, chemical c^tatituenta 
Bep. Pharm., 1906, 18. 499. 

Thv extract obtained from the plant with light petroleum 
spirit contains a saturated hydrocarbon, orystallismg brom 
the solvent, almost insoluble in alcohol, m. pt. C. It also 
ocmtftitts ft phytosterol, crystaUising in hexftgonal plates, 
m. pt. 138^ (1 From tho alcohi^ extract, mannitol, 
•everal sug^ (inoludii^ dextrose), and llnareln, have been 
isolated, xhe latter is identiosi wi^ the iinarie add of 
Schlagdenhauffen and Keeb, bnt aocording to the au^or, 
it possesses no characters of on acid. It has theftvm^ ' 


C,*Hi,0, ; m. pL, 256**—260“ C. It i. Immd only in th) 
leave, and flowan. On oxidation, it yield, liaarodin, 
C,UieO| t m. pt. 36-6° C., which ie a eoluble body with an 
agreeable odouf rooalling aniae and ooutnarin. It omr be 
distilled with steam, ai^ has the characters neither of a 
phenol nor of on aldehyde.—J. 0. S. 


Termnee and easential oil). (82nd communiealion,). 

Terpinene. 0. Wallaoh, Annoleo, 1906, 350, Ul—170. 

THKrruaNH gives wystallino addition produots with the 
halogen acids, which oro liable to be mistaken for tho 
corresponding dipentone derivatives. The hydrochloric, 
CioHi«,2Hai, melts at 61' -62° C. and boils at l08°—109° 0. 
Bt 10 mm. The liydrobromide, C,oUi,,2HBr, melts 
at 58 —59 C., and the hydriodide, C,oH„,2HI, at 7^ C. 

J hese addition products are readily formed by treating 
sabinene orthe t^pineol of majoramoil dissolved in acetic 
acid with a halogen acid. Torpinene bihydrochlori^ 
apficars to be 1,4-biohlorohexahydrD-p-oymeae. If 
terpinoue bihydroohloride be warmed with aniline, pure 
terpinene results; this boils at 179°—181®, and has the 
sp. gr. 0*846 at 20® C.. and »dx= 1.4789. It has a ebarao- 
teristic odour of lemons, and yields a nitrosite melting at 
156® C., and th© above-mentioned halc^en acid additirm 
products. The author discusses th© boiling ]>oint and con¬ 
stitutional formula of dijioiitene. Torpinene bihydro¬ 
bromide on treatment with silver acetate yields a-ter- 
pineol. The following substances were obtained by 
treating the respective halogen terpeno compounds with 
aqueous alkali solution : limonenc munofiydro<mloride gave 
active a-terpineol; dtfieutene bihydroohlcvide, m. pt. 
50 a, gave dipentone and a-terpineol together with cw- 
a^ ZrawAf-terpine ; r»^-dipentone bihydrochtcMrido, m. pt. 
22^ (J., gave only cw-terpine; torpinene bihydroohic«;ide, 
r,^ ’ 8®'’.® faoHi.O, boUing at 

21a. —214 C., and with sp. gr. 0*9290, together with a new 
terpine, f'ioHi*(OH)|, which cryntallised ui leaffete melting 
at 136*6 —137*6° 0. Tho author desoribes the behaviour 
of halogen acids towards a-terpineol, /S-terpineol. y-ter- 
lunool (which yields a mixture of dipentone and terpuioao 
hydrochlorides), r»s-terpine. and tho active torpimnds of 
('<>yion cardamom oil and luajoram oil. Ihpentene 
bihydrochlorido and torpinene bihydrochloride can be • 
separated from each other owing to the fact that the former 
is more rapidly acted upon by aqueous alkali. Sabinene 
yields on treatment with hydrochlwio acid in glacial 
acetic acid, lerpinene bihydrochlorido with no trai^ of 
dipentHme derivatives. Habmene is converted into tor- ^ 
pinenc by boiling with dilute sulphuric acid. From the 
results of Kondakow (Ohem.-Zeit, 1902, il., 722) ft 
appears that a-thujene on treatment with hvdrobromio 
acul yields terpinene bihydrobromide. Ceylon carda¬ 
mom oil contains a hydrocarbon yielding terpinene 
bihydrochlorido, m. pt. 6^ C, terpinene, and a terpineol 
identical with that contained in majoram oil. The 
remainder of th© paper is taken up with th© dmumoa of 
this terpiiieol, terpinene nitrosite, and th© constitution of 
terpinene. -F. 8 iii>n. 

£iaar.fUial oila / Uae of artifieud eatera as adulleranta of , 

C. T. Bennett. Chem. and I>rng., 1906, 60, 691. 

Thk author draws attention to the adnlteration of ftmtii 
lavender and bergamot oila by ethyl citrate. Thi. »ul>J 
stance, when added in small quantitiea, baa little effect oqn 
the pliysical characters of lavender and l^rgamot oih^ 
but, owing to its high saponiiScation value, will apmooiably 
incroMe the apoaront ester content of thq oils, ft con be 
readily detect^ by chemical analysis. Other esters whioh 
might l>e used for similar purposes of adulteration are 
alkyl oxalates, tartrates, benzoates, and oinnamates 

-A S. 


PyramidoTK; Some mkrooeopie reaaioru ol _. E. 

Weebuixen. Ph«m. Weekblad, 1906, 4B, 1105—1106. 
Ciein. Ctotr., 1906, i. 1628—1629. 


f(ffipwflig reottions 


ore described 
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(Dm. 16, Iftoe. 


Dlttition of 
pyraml* 
done 
•olttUon. 


Eeagent. 


Iodine In 
pdtaMtum 
Iodide 
BroiDlne 
In 

potass! um 
DTomide. 


1:400 

l:400i 


Mayer’s 

reagent. 

Potanium 

cadmium 

iodide. 


Mercuric 

chloride. 

Sodium- 

palladium 

obloride 


EeaotioD. 


Beddlsh- 

brown 

ppt. 
Green, 
cl>an0ng 
to vlolei, 
red. and 
yellow. 


After attr* 
ring and 
shi^ng- 


Appearance 

under 

microscope. 


Colour 
disappears ; 
while ppt. 


Whit© 

•t. 

ppt. 


White ppt.j — 

Yellow 
ppt. 


! Dirty j^ellow i Yelow prisms, 

[ with many 
I flue ueedifw. 
i Colourless, Ir- 
; regular needles. 
1 longer and Auer 
I than with 
iodine and 
potassium 
iodide. 
Trlatu{ular 
forms. 

Boeettee of 
crystals, to¬ 
gether with 
pentagonal and 
hexagonal 
leuhets 
Feathery 
needles. 
Very fraglhr 
yellow needles, 
occasionally 
arranged in X- 
and X- forms. 


—A. S. 


L€vulinic acid •; lodometric deterynination of -. B. 

SavarA (^az. ohim. ital. 1906. 86, [2], 844—348. 

The importance of levulinio acid as a product of the hydro- 
lyeia of hexoBos. and of the oxidation of terpoue alcohols, 
renders a satiafaetory mfttho<l for the doterininalion of this 
acid necessary. The author rocommends converting the 
aoid into iU calcium salt. (CgB7U3}2Ca,2H20, and dotci* 
mining this iodonietrically by Mcasinger’N method. A 
solution of the calcium salt is treated with known quantities 
of N/10 iodine solution (in potassium iodide) and N/\ 
potassium hydroxide (in excess). 'J'hc following reactions 
occur:— 

CH8CO(CH2)bCOOH -1- Sla-f 6KOH - 
CE4 -l-C00K(CHg)8C0()K+3KI+4H80. 

The precipitated iodoform is filtered oflf into a Gooch 
wuoible. the solution is treated with a quantity of N/1 
hydroohioric aoid equal to tliat of potassium hydroxuio 
previously added, and the free iodine is titrated with N/10 
thioeulphate solution. The iodine combined as calcium 
iodide and iodate remains unaltered. The number of c.c. 
of thiosulphate used subtracted from the volume of iodine 
solution added in the first place gives the number of o.c. of 
iodine solution consumed, of which each a.(u b= 0*0019344 
grm. of levulinic acid.-—A. 8. 


Methyl and ethyl olcohdU; rre-paration of chemically 
--, (ina fAeir s'peeific QraiHtiea. V. Klason and 

K. Norlin. Arkiv for Kemi, 1900, 2 |3J, No. 24. Chem. 

Centr., 1906, 2. 1480—1481. 

Mbtuyl alcohol was prepared in a purer condition tliaii 
from methyl oxalate, by dissolving 500 grms. of pure 
-potaesium-methyl sulphate in water, adding a little more 
than the calculated quantity of pure sulphuric acid, 
making up the solution to about 2 litrra, separating the 
ftiae methybsulpburio acid, and distilling methyl alcohol 
therefrom. Nearly the theoretical amount of methyl 
aleohol was obtained in the first litre of distillate. The 
methyl alcohol was ooncentrated by repeated fractionation, 
finally after addition of recently ignited potassium 
carbonate. The'^t traces of water were removed by 
repeatedly hoatic^ with filings of metallic calcium and 
distilllDB. The pure metl^l alcohol thus obtained was 
quite odourless, and was not coloured on heating with an 
equal volume of sulphuric aoid on the water hath. Pure 
ethyl alcohol was prepared in a similar manner from 
potassium-ethyl sulphate; it, also, was odourless, and 
was not qploui^ on warming with sulphuric aoid. The 
reeuUe^&itt|nDifio gravity determinations were as follow :— 
For alcohol: sp. gr. at 16*/X5* C., <>•796742; 

referred to water at -f 4^ and in wtcnoi at 0^, 0*80999; 


at 10®, 0*80069; at 20®, 0*79134; at 80®C., 0-78184; at 
«®l( between OP and 30® C,). 0*80999 - 0*000931 -0*0000002«*. 
For ethyl alcohol: sp. gr. at 15®/16" C., 0*794130; 
referred to water at -f 4® and in vacuo : at 0®. 0*80628 ; 
at 10®, 0*79792; at 20®, 0*78938, and at 30®a, 0*78080. 
These figures are nearer to those of Winkler (this J., 
1905, 1253} than to those of Mendeiejefi.—A. S. 


Charcoale; Adeorplive properties of various -. L. 

liosenthaler and F. Tilrk. Arch. Fharm., 1906, 244 , 
617 -636. ** 

The authors have studied the adsorption of various 
pharmaceutical substances from their solutions when 
treated under standard conditions with difierent kinds 
of charcoal. Those charcoals may be divided, acomrding 
to their adsorbent powers, into strongly adsorl^nt: bone, 
flesh, and “ vegetable blood ” charcoals, in the above 
order; and weakly adsorbent or non-adsorbent: blood, 
lime-wood, and sponge charcoals. For the same kind 
of charcoal, the adsorption of any substance varies with 
the solvent which is employed. The adsorption is by 
far the strongest in aqueous solutions ; it is less witD 
ethyl alcohol, methyl alcohol, ethyl acetate, acetone, 
and least of all with chloroform solutions. The speed of 
adsorption depends on the same factors as influence the 
amount of adsorption, being greatest in the case of bone 
charcoal and aqueous solutions. The quantity of sub¬ 
stance arlsorbed by a given quantity of charcoal is relatively 
loss for concentrated solutions than for dilute solutions. 
All the circumstances which favour adsorption act in a 
similar degree in resisting the rc-cxiraotiou of the adsorbed 
substance. The decolorising power of the charcoal is 
(ie)>eiulont on its adsorbing power. As regards the use 
of charcoal for decoiurismg purposes, the authors state 
that the charcoal must be carefully purified before use, 
either by repeated extraction with the solvent which is to 
be used, or by igniting gently and washing with acid. 
The quantity of cbarcoal employed should be as small 
as possible. It is not necessary to heat the liquid with 
the charcoal; several hours’ contact at the ordinary 
temperature will suffice. The decolorisation should not, 
for preference, be effected on an aqueous solution, because 
the loss of substance by adsorption is at a maximum in 
that solvent; the solution should be os concentrated as 
possible. Easily oxidisable substances should not bo 
decolorised by animal charcoal, because this charcoal haaw 
a }>owerful oxidisinju; action ; the oxidation of alkaloids 
iH retarded by treating them in the form of salts. Blood 
charcoal has the strongest oxidising action, lime-wood 
charcoal has hMdly any. Bone and flesh obarcoals can 
be employed in the determination of caffeine without 
loss of alkaloid, but in the determination of sugars, Ao., 
in wine and other liquids, charcoal should not be used 
unless it has been proved that no loss by adsorption takes 
place under the conditions of the experiment. The close 
interdependence of the decolorising and adsorbent pro¬ 
perties of charcoals suggests that the deeolorisation is due to 
adsorption of the colouring matters. The fact that 
successful results can be obtained in practice depends 
first on the circumstance that the amount of colouring 
matter is generally only a fraction of the total substance 
in solution, and seoondly, on a selective adsorption, 
according to which the ipantity adsorbed is generally 
proportional to the molecular weight, most coloxiring 
matters being substance of high molecular weight. 

—J, F. B. 

Camphor [tn edltdoid],; Determination of -. A. 

Arnost. XIX., page 1169. C- 

EsHiUial oils: V.S, Census of ——. Oil, Paint,nod 
Drug Rep., Oct. 29. [T.R] 

In 1906 there were 52 establiehmente engaged in the manu¬ 
facture of essential oils, having a product of $1,464,^2, 
as compared with 47 establishments having a product of 
$813,496 in 1900. Ihe principal items of inoreato were in 
peppermint and witehhatel oUa. The produoteof 
mdoBt^y by kind, quantity, imd value are shown in the 
following teUe 
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1906. 1900. 

ProdaotA, total value .... *91,4e4*e02 $813,495 

XMential oila:— 

Katurol c^le—peppermint— 

Pounds...... 130.022 202.560 


Value. 

Sassafras— 

Pounds. 

Value. 

Winter green— 

Pounds., 

Value. 

Otlier natural oils— 

Pounds. 

Value. 

Witchhaaol— 

Gallons..... 

Value. 

Artitioial oils . 

All other products .... 


$470,037 

$188,569 

30.235 

119,131 

$17,673 

$38,105 

4,737 

2,100 

$15,579 

$3,038 

297,073 

518,893 

$520,648 

$470,347 

797,700 

110.200 

$367,873 

$54,049 

$65,250 

$62,050 

$7,602 

$6,087 


solution until precipitation of ammonium chloride oaiM« 
and 130 parts of 92 per cent alcohol are added. When 
cool, a solution of ^ parte of monobromo^henio acid 
(obtained by the action of bydrobromio acid on eruoio 
acid) in 120 parts of alcohol, is added to the mixture j 
the precipitated salt is fUtered, washed with water until 
the washings are free from chlorine, and then with alcohol, 
and fmally dried in vacuo. —T. F. B. 

Formic acid from formales ; Manufacture of concerUrrUed 

-, Chem. Fabr. Ortinau, Londshoff nnd Meyer Akt.- 

Ges. Ft. Pat. 307,316, June 21, 1906. Under Int. 
Conv., July 1, 1905. 

Formic acid of a concentration of 97 to 98 per cent. i» 
said to be produced in good yield by heating a formate 
with an acid salt of a polyl>a8ic acid. One part of sodium 
formate Is intimately mixed with two parte of acid 
sodium sulplml* (90 j>or cent.), and heated in a still, 
with or without an agitating device ; the residue consists 
of anhydrous sodium sulphate.—T. F. B. 


• Id arlditiou. essential oils to the value of H4,fl00 were made 
by estabUshments enKHged primarily la the manofactum of oilier 
products. 

Enoush Patents. 


Camphene; Production of -. Badisohe Anilui und 

Soda Fabrik. Fr. Pat. 368,170, July 18. 1906 Under 
Int. Conv., July 20, 1905. 

Hkk Kng. Pat. 16,429 of 1906 ; this J.. 1906, 909.—T. F. B. 


Magneeium compounds ; Manufacture of organic -. 

A Zimmermanu, London hVom C^em. Fabr. auf 
Action, vorm. K. Sobering, Berlin. Eng. Pat. 21,767, 
Ooi 26, 1906. 

Acoobdimo to this invention OTganic magnesium com¬ 
pounds can l>e obtained in good yields, if a solution of 
a pinene hydrohalide be allowoti to react on metallic 
magnesium in the preson<!e of a catalytic agent such as 
iodine oronalkyl-oraiyl-hahde which renders magnesium 
active, such as methyl iodide, bromobonaeno, l>enxyl 
chloride, Ac. Ether, benaene, or toluene, or a mixture 
of ether witn a suitable hydrocarbon, is used to dissolve 
pinene hydrochloride. The following is given as an 
example of the method of preparationTo metallic 
magnesium (1*0 kilos.) a solution of iodobenzeiie (0*3 kilo.) 
in dry ether (0*7 kilo.) is gradually a<!ded. When the 
reaction is proceeding briskly, a solution of pineno hydro¬ 
chloride (2*6 kilos.) in ether (1*8 kilos.) is added, the 
mixture being kept constantly stirred, and, further, a 
solution of pinene hydrochloride (7*5 kilos.) in benzene 
*(6 kilos.) is also added. By regulating the supply of the 
solution, or by cooling the vessel in which the reaction 
takes place, the temperature is regulated so that it docs 
not exceed 50®—60® U When the whole solution is added 
and the product is cool, stirring is continued for one or 
two hours, during which ojieration, as during the whole 
process, moisture, oxygen, &c., must be prevented from 
reac^ng the product of the reaction.—G. W. Mci). 

Graonic sulisUtnecs ; Process for the transformation of - 

by partial dwibi^ion. J. Walter, Geneva, Switzerland. 
Kng. Pat. 21,941, Oct. 27, 1906. Under Int. Conv., 
Oct. 27, 1904. 

Seb Fr. Pat. 360,786 of 1006 ; this J., 1906, 493.—T. F. B. 

Formte acid; Process for the manufacture of concen¬ 
trated ——. Chem. Fabr. Griinau, Landshoff und 
Meyer AkL-Ges., Grtinau, Germany. Eng. Pat. 14,438, 
June 23, 1906. Under Int. Conv., July 1, 1906. 

S«B Ft. Pat. 867,316 of 1906 ; following these.—T. F. B. 

Fbxkcw Patekts. 

Fatty oMds; Production of mono-iodo [and mono-hromo] 

substitution products from higher -. Farbenfabr. 

vorm. F. Bayer und Co., First Addition, dated June 21, 
1906, to Fr. Pat. 362,370, Jan. 12, 190a Under Int. 
Conv., July 29, 1906. 

Ths monobromo derivative** of the higher fatty acids 
form salts with mi^gnesium and the alkanue-earth metals 
similar to those obtained with the iodo>aoids described in 
the prUrcipal patent (this J., 1906, 714). For example, 
25 parte of hydrated oalcium ohlorida are diesolved. in 
120^rte of hot idoohol, ammonia ia passed through the 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

(Continued from page 1117.) 

Plants ; Action of -on a photographic piote in the dark. 

W. J. RusseU. Roy. Soo. Ifroc., B, 1906, 78, 386—300. 

Thk projjerty pos8ea8e*fl by wood of acting on a photo¬ 
graphic plate (see this J, 1904,988; also 1906, 1117), tS 
possessed by leaves, and also by seeds, roots, bulbs, and 
most vegetable substances. I'o obtain this action, the leaves 
must 1)0 partially dried, e.g.^ by pressing between blotting 
pa{)er. The time nui^essary for exposure varies from a 
few minutes to 18 hours, aocoVding to the nature and con¬ 
dition of the leaf. The action may be accelerated by boat, 
but the temiierature must not oe above 66® C. Freth^ 
leaves are more active than old dried ones, but the activity 
of the latter may be considerably increased by moistening 
slightly, it is found that the liquid expressed from leavea . 
and absorbed by blotting paper is also capable of acting on a * < 
photographic plate.—T. F. B. 

Selenium ; Stwlies on the sensitiveness of - to light. ^ 

1'. von Schrott. I*hot. Korr., 1906, 48, 432. Chsth;*< 
Zeit., 1906, 80, Rep. 384. ^ 

Ckystalukb selenium obtained from potassium selenide 
is not sensitive to light, nor does it conduct electricitv. 

By warming, it is partially ccnvortcid into metpdnc 
selenium, conduotive, and eensitive to light. The red» 
crystalline variety of seienium, obtained from its tolutian 
in carbon bisulphide, is also converted into the metaBic 
condition by heating. The modiheatimi obtained hy 
allowing amorphous selenium to remain in cmxtaot wtiA 
quinoline for fourteen days is also sensitive to U^t. 
property disappears at temperatures near the meltiiig pois# <; 
about 21(f C.): when cool again, rte resistanoe is found to bui ' ^ 
increased. The author considers that the iacrease f; 

decrease of electric conductivity is probably due IV 
ionisation or polymeritation respectively of the 


Kmqusb Patents. ^ 

Photographic prinls on ** sdf-toning *' fwpf^ t TraeOrnent 

of -. F. J. Shepherd, East Mmesey, and 3, J. 

(frifHn and Sons, Ltd., London. Eng. PaL 6276, Maroh 
6, ?906, 

Prints on self-toning’* papers are immereed, before 
fixation, for about 10 minutte in a soiotion of alumittlttiii 
chloride (about 2 per cent 1, and then fixed as usual: the 
resaltii^ prints are stated to be permanent, and of exceUMit 
tone.-—X F B. 

mt 
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^Ct. XXII.-^!XPWSIVK8. JiATCHKS, &o. 


^hotograjihie pigment paper. A.* G. Bloxam, I.«ndon. 
From Neue PbologTa].»hmohe GaB., A.-G., Stoglitz» 
Gormany. Kug. Pat. 14.495. June 28, IHOft. 

Skh Fr. Pat. 367.451 of 1906 ; Mowing those.—T. F. B. 


Erosive or gunpowder; Machines for rtiaking grains or 

flakes of -. C. Dohlis and J. K. Pitman. Haskell, 

N.J., U.S.A. Eng. Fat. 13,860, Juno 16. 1906. Under 
Int. Conv., Juno 29, 1006. 

Sek Fr. Pat. 367,548 of 1906; following these.—T. F. B. 


FaxNou Patents. 

Photographic pigment paper, Neuo l^hotographischo Gas., 
Akt-Ges. Fr. Pat 367,461, Juno 26,1906. Dndor Int. 
Conv., Sept. 7, 1905. 

PlQMSNT papers have already been i>remrod with an inter* 
mediate ulm of gelatin or other colloid soluble in hot 
water, to facilitate the removal of the sensitive pigment 
fUm from the support; however, the bichromate solution 
used for sensitising i)enetrateH into this intermediate film 
in pla<;e«i, and the latter, l>eooming partly insoluble, does 
not altogether fulfil its purpose. This defoot is overcome * 
by the present invention, in which the gelatin, &.O., of the 
intennediato film is mixed with some substance which 
converts bicliromates into normal chromates; sodium 
carbonate is stated to Ik> very suitable, as also are other 
aikaiine compounds, such as magnesium oxide, borax, 
sodium phosphate, &.c. The intermediate film may be 
prepared, for example, by dissolving 100 grms. of gelatin 
and 20 grms. of crystallised sodium carlionate in 100 c.o. of 
hot water.—T. F.’B, 

Printing from rdief plates with a liquid medium; Process 

of -. Neuo Photographischo Ges., A.-G. First 

Addition, dated June 27, 1^6, to Fr, Pat. 362,400. Jan. 
13, 1906. 

See Eng. Pat. 996 of 1906 : this J., 1906, 962.—T. F. H. 

Phofographie printing ; Impts. »n ——. T. Manly. Fr. 
Pat. 3^,260, July 21, 1906. Under Int. Conv., Aug. 22, 
1906. 

See Eng. Pat. 17,007 of 1905; this J.. 1906. 656. -T. K. B. 


xm— EXPLOSIYSS. KATCHES. &c. 

{Continued from page 1120.) 

Camphor [m oeUuloid\; Determination of -. A. 

Arnost. XIX., page 1169. 

Ekollsh PaTKSTs. 

NUroceUviott; Solvenie for -»n the preparation of 

^ expdoeives. A. T. Ooeking and Kynooh, Ltd., Birming¬ 
ham. Eng. Pat. 25,081, Dec. 4, 1905. 

In gelatinising soluble nitrooelluloeo with ether-alcohol, 
tho sheets or cords are very liable to curl up or become 
distorted on leaving the machine, owing to the rapid 
evaporation ol the ether. The use ol acetone and amyl 
acetate for insoluble nitrooelluloso and nitroglycerin com¬ 
pounds, is also attended with certain manufacturing diffi¬ 
culties, such as overheating during inoorporation, in the 
case of acetone, and the difficulty ofremovin^myl acetate 
on drying, owing to its high boilin)^ point, ^e invention 
consists In the use of suitable mixtures of acotone and 
alcohol as a solvent for nitrocellulose, the proportion of 
tl^ two ingredients being chosen with regard to the 
dwee of nitration of the nitrocellulose used. The manu- 
faoturing diffioulties mentioned above are thus avoided. 
In the manafactugapf cordite, Mark 1, a mixture of acetone 
(60 per cent.) a:^alcohol (40 per cent.) is used as the 
equivalent of 100 per cent, of acetone. Cordite MD can 
lie gelatinised with acetone (70 pw cent.) and alcohol 
(30 per cent.). The same proportions are also used for 
a guncotton containing 10 per cent, of soluble nitrocellulose, 
whilst a soluble nitrocellulose is geiatiuised with a mixed 
solvent oontainmg acetone (40 per cent.) and alcohol (60 
per cent.) It it thus possible, by the use of suitable mix¬ 
tures of acetone and alcohol, to pi^noe a complete solvent, 
or partial solvent, for any form of nitroohlluloee. 


Powder; Manufaciare of -. C. Claessen, Berlin. 

Eng. Pat. 16,726. July 24, X905. 

HBinronoK of the temperature of explosion, and inorease 
of the stability of nitrocolhilose and nitroglyeerin powders 
can be obtained by adding to them completely subetitutad 
ureas. Diothyldiphenyluroa Las been found to be par* 
ticularly suitable tor this purpose. These totrasulntituted 
ureas present the advantage, as compared with such a 
substance as camphor, previously used, that they are 
non-volatile, and constitute advantageous gelatinising 
media for nitrocollulose.—G. VV. McD. 


Tjcad and alloys of lead ; SdveiU for - espeoially suitable 

for the removal of lead fouling from gun-harrds. Kings 
Norton Metal Co., Ltd., T. A. Bayliss, H. W. .Brownsdon, 
and H. M. Smith. Eng. Pat. 2606, Feb. 1, 1906. X., 
page 1153. 

Ezjiloaives ; U.S. Census of -. Oil, Paint, and Drug 

Hep., Oct. 29, 1906. LT.H.] 

In 11K)6. 124 establishments, having a product of 
329,602,884, were engaged in the manuftwlure of explos¬ 
ives, as compared with 97, having an outputof $17,125,41 
in 1900, an increase of 73 per cent, in tho value of products. 
Tho following table shows the principal materials used by 
kind, quantity, and cost, and tho produots by kind, 
quantity, and value : -- 

Mat<a'ial8 used, total cost.. 

Pyrites— 

Tons. 

Cost . 

Sulphur— 

Tons . 

Cost . 

Nitrate of soda— 

Tons. 

Cost . 

Nitrate of |xitash— 

Tons. 

Cost . 

Oiloride of potassium— 

Tons. 

Cost . 

Sulphuric acid— 

Tons. 

Cost . 

Nitric acid— 

Pounds . 

Cost . 

Mixed acids— 

Pounds . 

Cost . 

GlycOTin-— 

Pounds . 

Cost . 

Aqua ammoniac- 

pounds . 

Cost . 

Alcohol- 

Gallons .. 

Cost . 

All other components of 

produots . 

All other materials .... 

Products, total value .... 

Explosives . 

Uunpowder— 

Pounds.. 

Value... 

Nitroglycerin— 

Pounds... 

Value... 


1905. 

1900. 

*17,203,667 

*10,334,974 

12,256 

. 

*87,261 

• 

19,574 

12,742 

*507,469 

*317,383 

133,034 

88,524 

*6,608,557 

*2,902,866 

2,336 

1,847 

*176,258 

*160,544 

1,329 

t 

*51,831 

\ 

18,298 

7,864 

*247,301 

*130,699 

2,699,500 

467,687 

*122,047 

$17,171 

106,662,404 

66,906,146 

*3,093,429 

*1,606,764 

24,561,627 

16,083,91B 

*3,129,665 

$2,016,657 

997,880 

649,703 

*46,916 

*11,803 

860,560 

136,620 

*231,353 

*57,937 

*1,516,869 

*1,066,602 

*1,706,665 

*^63,358 

*29,602,884 

*17,126,417 

*27,696,963 

*16,960,976 

215,820,144 

123,314.103 

*8,019,460 

*6,310,361 

7,986,936 

3,818,692 

*1,620,117 

*788,299 


* In^ndedin*' 
t Indudsd in 


all otiwr nulteriaH.'’ 

* aU other components of products.** 
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Dynamite— 

Ponnda . 

Valu*„;j,. 

Gun Qottbn or pyroxylin. 

Pounds . 

^ Value. 

Smokeless powder— 

Pounds . 

Value. 

All other explosives ., 
All other products...» 


190S.. igee. 

130,920,829 86,846,486 

$12,900,108 18,247,223 

293,070 228,342 

$167,322 $103,702 

6,009,865 2,073,126 

$3,938,073 $1,655,948 

$150,798 $860,463 

$1,906,921 $174,442 


llNiTan Statbs Patents. 

ChincotUm Umka ; {'retting of -. G. W. Bell Ha vie 

U.S. I'ate, 835,296 and 835,297, Nov. 6, 1906. ‘ 
S*« Eng. Pat. 17,415 of 1903; this J., 1904, 882.—T. F. B. 

GantWton blockt; Fretting of -. G. W. Bell, Ipswich. 

U.S. Pat. 836,298, Nov. 0, 1906. 

Seb Eng. Pat, 10,063 of 1904 ; this J., 1906, 690.—T. E. B. 


1 

I 


semipoly™*! «ha|w, having a ltdeial moTemen.1^ 
bsnkwarda and forwards, the -width of one tooth. Two 
rotating knives, with similar shaped teeth, mounted 
opixMite to each other on a 8nindl^ engagp-wlth the hori- 
lontal knife, and the shoot is thus out completely into 
polygonal shaiHxl grains. The accompanying figure 
represents the arrangement of knives looked at from 
above. The shoot passes over the horixontal knife i 
from left to right. The teeth, r, of the rotating knife 
out the first half of the grain in contact with the teeth, k 
of the horixontal knife. When this cut has been oom- 
plcted, the sheet is moved on by the feeding cylinders 
tbe }iorlzontai knife iu moved by a oraak iSurpush the 
silts, 1. in the direction, Ic, r, the width of one tooth and 
the second rotatitig knife, g, cute the remaining part of 
the jiolygonal slmjied groin by means of the teeth, t 

-G. W. Mod, 


I ouldert ; Manujacture of mmtkdett -. C Ulaesasn 

Fr. Pot. 368.344, July 24, 190& 

See Eng. Pat. 16,726 of 1906; preceding these,_T. F. B, 


Febnoh Patents. 

Roehett; Prncett for the manujacture of ——. J. Stern 
and S. Molnir. Fr. Pat. 367,637, Juno 28, 1906, 
To minimise the production of sparks in signalling rookets, 
and inoroase their luminosity, it is proposed to use coal 
in the oomposition, in place of the wood-ohorcoal usually 
employed. The following is given as a suitable com¬ 
position Barium nitrate (2 parts), milk sugar (2 parts), 
ooal (6 parts), and potassium chlorate (10 parts). 

—G. W. MoD. 

Powder ; Machine for the manufacture of nolygonal graint 

of -• & Dobbs and J. R. Pitman. Fr. Pot. 367,648, 

•June 28, 1906. Under Int. Conv., Juno 29, 1906. 



XXm.—ANALYTICAL CHEMISTRY. 

(ConlinueJ from page 11^) 

APPARATUS, dre. - 

UifAytit under tteriU eondUiont', »eu> method for _L 

Mini. ““ J- 


A-ActuLosa x-ATHurra. 


Oaees ; Apxiredue for analyting -. A. Bayer, Briton. 

Austria. Eng. I'at, 20, Jon. 1, IIW 

Se* U.S. Pat. 834,040 of 1906; this J,, 1906, 11201 
Itofcrence is direo^ under Section 1. Subsection 2, of 
the 1 atents Act, 1902, to Eng. Pats. 22 303 of 1896 • 

laORaARIC—QVANTlTATlVlC. 


— by titanium trioUorHUi*, 
Trans., 1906, 8$. 1491—' 


I Copjjer; JtelermineaioH i 
E. L. Klioad, Clieni. 

I 1490. 

i The method proposed consists in reducing an acid aointion 
of a cupric salt, to which potassium thiocyanate (10—20 o o 
of a 10 per cent, solution) has been i^ded. by meant of 
titanium trichloride solution. It is best to woaorve 
tiUnmin solution m an apparatus with a hvdroatti^ 
generator atta^hod (see Ksxw'.Me this J., 1003 
order to obtoin a sharp end reaction, the titration ia 
P™®™® f » ferrous salt, which may U 
added to the titonnim soluUon or to the copper soluKo^ 

thc*ferr- ^ forrous salt M oxidised to 

the f«ric state by the cupric salt, and the end of the 
titration is indicated by the disappearanoe of the rid 
colour due to ferric thiocyanate. The titanium chloride 
solution IS mepored by boiling 60 o.c. of a str<W sSutton 
(commercial 20 per cent.) iiiTth 60 o.c. of strong hv&“ 
chlOTic acid, and diluting to 2 Utros. It is stondwdiaed 
by ferrous ammonium sulphate (compare Knecht, loc. eit.) 
Iho presence of ammonium chloride, sodium 

” ohlmide, ferrous sulphate, and stM^ 
chloride have no influence on the results. Nitric acid 
must not be present, and if ferric salts iwe contotoed to 
determined with the oopprf, and a 
corr^tlon must im made. T»e titration ‘ihoald to 
cmied out tolow ^ C. The results oompare favourably 
with those obtained by the eleoti-olytio and iodide method^ 

—A. a 


E. Bnpp. 


Mercury; VtdumelHc determination of _ 

Ber., 1906, 8g, 3702—370*. 

Mebotot is precipitated from an ^kaiine aoiutiito bv 
*i»m»tdehydo, on excess of N/IO iotoe 
» ^ eonvOTt the meroury into mercuric to<^ 

tod tto excess of iodine is titrited with 
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To the mercury solution (oontftining ikbout 0’2 grm. In 
%5 —50 c.c.) is added 1 grm. of potagsiim iodide, so that 
the mercuric iodide formed, goes into solntion 
The liquid is made alkaline with caustio soda, and 3 c.o. 
of 40 per cent, pure formaldehyde diluted with 10 o.o. 
of water are added. After 30—00 secs.* the mixture is 
acidified with'acetic acid, and an excess of N/lii iodine 
solution (25 cc.) introduced. Finally the free iodine is 
titrated with A/10 thiosulphate, using starch as indicator. 
Although the first stage of the reaction ih somewhat 
modified bv the presence of nitric acid* in the case of 
mercuric nitrate, yet the end product of the reaction is 
the same. Ilercurous salts must first be converted into 
mercuric salts before treating with formaldehyde. In 
the case of mercuric cyanide it is advisable to acidify 
with sulphuric acid instead of acetic acid, when any 
cyanogen iodide formed decomposes again into cyanogen 
and free iodine.—B. J. IS. 


Moliibdcnuni; Dete-rmination of -. .1. t)arro<'h and 

0. A. Melklejohu. hng. and Min. J., lUOb, 82. 818. 
Tbis is an adaptation of the well-known molybdate 
method of estimating lead. From 0*5 to 1 grm. of the 
material, ground to pass a lOO-iuesb sieve* is fused with 
4 grnrifi. of sodium juiroxide in a nickel crucible. Ihe 
oesay is kept in a fused state, not above a dull red beat, 
for three to five minutes, and is then allowed to cool, 
the crucible being gently rotated during llie whole time. 
Alter extracting the mass wdth boiling water, the extract! 
is boiled down to about 150 c.c., filtered, washed, and 
the filtrate acidified with acetic acid. Ihis acid snlution, 
which should be i-olourless, is then titrated, boiling, 
with lead acetate solution (25 grins. ])er litre), which has 
been standardised with ammonium molybdate Kohitiun, 
itself standardised in the usual wav with lead sulphate. 
The titration is carrier! out as in tlie estimation of lead 
by the molvbdate method, tannic acid being used as 
indicator. Iho end point is reached when the brown 
colour can no longer be obtained with a drop of the 
solution removed to a plate. If the ore contains much 
silica and iron, it is belter to mix tin* weighed jiortion with 
3 sodium peroxide, and add gradually to 10 grms. 

Of fused caustic soda. >\hcn completely fused, another 
3 grms. of sodium peroxide are cautiously added, and the 
'i^ion conducted as before. Iho method woe found to 
^ve oxi^ellent results with ores and ferro-molytdeuum, 
the complete assay occupying not more than an hour. 

- SODN. 

HydrofiuoHlxfic acid ; Deierminc^ion of -. L. Sohuoht 

and W. Moller. Bor., 1006. 89, 3698—3696. 

Thx method given by Bahlbom and ilinrichsen (this J., 
1906, 1068) for the estimation of hydrofluosilicic acid, 
though accurate, is rather involved. Ihe authors have 
been working for some years to obtain a method based on 
simple titration. 'litration with alkali, using methyl 
orange oi nhenulphtbalein as indicator, gave results which 
varied witn the concentration of the solution* owing to 
hydrolytic decomposition caused bv the hydroxyl 
ioDB.' If an excess of neutral calcium chloride solution ^ 
added, however, titration can be cmied out in the cold, 
using methyl orange, the following react tion taking place:— 
H.8iFe+SCaCl, -F ONaOH 
SCaF'g+ 6 Naa+H 48 i 04 + 2HbO. 

In practice a 4‘A calcium chloride solution is used, 
ooneietont results being obtained with widely-varying 
dilutions.—B. J. 8. 

DUhionio acid and dithionaiea ; AnalyaU of -. K. H. 

Ashley. Amer. J. ficieocc, SilUman, 1906, 28, 259—262. 
Chem. Contr., 1906* 2, 1366—1367. 

Tbs method of determination examined the author 
consisted in decom^tosiiig ibevdithionafe, oy heating its 
solution with hydrochloric or auiphuric. acid, driving over 
the sulphur dioxide into an iodine ^solution by means 
of carbon dioxide, and titrating the excess of iodine 
with thiosulphate. The method gives good results when 
sulphuric aoid is employed* but onsatimotmy ones whan 
hy^ochlorio aoid is used. Ibe autfaev oflere the expiiMaa- 
tioQ that with«ulphuric aoid, the liberation of the whole of 


—— '* I . . . I.l. J —...I ■ 

the dithionio aoid is soon complete, as the insoluble barium 
sulphate produced is removed from the syitem. Moreover, 
the solution can be concentrated until white^ames begin to 
appear, without any appreciable quantity diatiUinff 

into the iodine solution, whereas when hy^Mhlm’ic acid 
is used, some of it posses over* and interferes with the 
sharpness of the starch reaction. The experiments were 
made with barium dithionato, prepay oy aoting with 
sulphur dioxide on manganese dioxide suspuaded in water 
in B vessel cooled by melting ice* adding excess of barium 
hydroxide solution, filtering, precipitating the excess of 
baryta from the solution sn barium carbonate* and 
evaporating the filtered solution. The salt has the odm- 
position, author was unable to obtain 

the compound, J3a8B04,4HB0, which has been previously 
described.—A. S. 

CWorincand hromini': i?cpora/ton of -»» acid ad-utwh 

hy hydrogen peroxide. B. .lannasch. Ber., 1906, 89, 
3666—3669. 

A sfXTHOD for the quantitative separation of iodine from 
iodides in presence of bromides and chlorides, by heating 
with hydrogen peroxide in acetic acid solution, has been 
previously ilescribcd (this J., 1906, 199). It is now found 
that an efiicient separation of bromine from bromides in 
presence of chlorides con bo effected in a similar manner 
by heating with hydrogen peroxide in a solution con¬ 
taining a considerable quantity of free sulphuric aoid. 
Ihe solution (25 c.c.) containing the halogens is heated 
with » mixture of 25 c.c. of concentrated sulphuric aoid, 
16 cA. of water, and 30 c.c. of 6—8 por cent, hydrogen 
peroxide solul ion, and the liberated bromine is carried over 
oy a current of carbon dioxide, and absorbed in ammoniacal 
hydrazine sulphate solution, from which it is subsequently 
precipitated as silver bromide.—A. 8. 

Molybdic acid; R^uction of —^ in eoJuiion by tnolyb- 
dmum, and ihe tilralion of ihx. rtdnced mlntion by means 
of pemuinganait. M Guichard. Vll., page H4o. 

Ozone: (iravimeiric determination of -, and ozone 

numbers of axis. V. FenarolL XII., page 1169. 

ORGAIiW—QVAUTATJVE. 

Aconitine : A xiew reaction of -. N. Monti. XX.* 

page 1171. 

Pyramidone; Some microscopic reactions of -, F. 

W'eohuizcn. XX., page 1171. 

Colloids; ConiribxUion to the chemistry of ——, K. 
Winkelblpch. XXIV., page 1177. 

ORGANIC—QVANTlTATtyM. 

Sxigar beets ; Analysis of -. D. L. Davoll, jun. XVI.. 

page 1163. 

Sugars; Determination of - by means of ike refractometer. 

L. M. Tolman and W. B. Smith. XVI., page 1164. 

Whiskey ; Methods for the determination of esters, (ddehydes,. 
and furfural in —, L. M. Tolman and T. C. Trescot. 
XVII., page 1167. 

Camphor [tn celluloid]; DeUrminaiion of -. A. Amost. 

XIX., page 1169. 

LevtUinie acid *• lodometrie determixuUion of -. 

B. SavarA XX.* page 1172. 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

{OoiUinv*d from page 1123.) 

Bare earthe ; Toxicity and aetivn on fermentatioru of -. 

A. HAWt. Compte, rend., 1906, 168, 600—-893. 

Punts svre not injared in vater containing tbe snlphatca 
of sinoumm, thoiauiu. oorium, and laotbanum, untu 
tin) concentration raaohed 6 gtiu*. per litre, ^east. 
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SuerodajtHc <tcfion of acids as influenced by salts and non- 
electrolytes. R. J. Caldwoll. Vroo. ,l&y. Soc.*,, 190B. 
78 A., 272—295. (Compare AnuBtronir and Caldwoll, 

thiaj., 1904. 1165.) 

Stress is laid on the need of maintaining the proportions 
of water and acid aa well as that of the hydrolyte, constant 
throughout experiments uf*this kind, so that the amount 
of the added substsunse is the only variable. The experi* 
ments described, the results of which are given in tabular 
f<»m, show that cane sugar itself and several other carbo* 
hydrates have a relatively small though very distinct 
wreuing effei^t on the rate of inversion of cane sugar 
by acids ; alcohol has a markm) inhibiting effect, probably 
booause it enters into comjiotition with the water and 
withdraws hydrogen chloride from it; glycerol-~a 
non*eleotrolyte—occupies an intermediate position iietweon 
alcohol and the carbohydrates, and the weak electrolyte, 
acetic acid, also has but little infiuence. Metallic salts 
accelerate the rat© of change, the influence of those derived 
from monad metals being already oonsidorable, and tliat 
of salte derived from dyads at least twice os great. This 
activity is due to tlieir dehydrating influenco. To ascertain 
the “ degree of hydration *’ of tlio salt, the extent to which 
it woe necessary to dilute the weightmormal solution in 
order to reduce the value of the constant K to 510—the 
standard value—was determined in each case. 'I’he 
values arrived at w'erc as follows, the figures indicating 
^ mols. of water per mol. of the salt: ammonnitn chloride, 
10; potassium chloride, 10; swUum chloride, 1.3; 
barium chloride. 19; ancl (‘alcium chloride. 22. Tables 
are also given to show the influence of various carbo¬ 
hydrates on the electrolytic condnetivitv of solutions of 
hydrogen efiloride and sulphuric ocid.—Til. F. A. 

OoUoids; St-jHira/ion of -Ay fUfraiion. Beohholcl. 

Z. Chom. und Ind. dor Kolloide, 1906, 1, 107—108. 

The now accepted fact that colloidal solutions are of the 
nature of suspensions rather than boIuUoiib prosier, entails 
the aunpositiun that colloidal particles can bo separated 
from tlunr “ solvent ” by moans of suitable filtoix The 
author has sm^oeeded in prc}>armg such filters by impreg¬ 
nating bases of vegetable fibre or wire gause with gelatinous 
materials of varymg concentration. Filtration is carried 
out in a specially designed apparatus at presHuros of 
0*2 to 4 atinospberoB. In this way pure “ solvent " may 
be withdrawn from colloidal solutions of arsenic sulphide, 
ferric hydroxide, cgg.aibumin, hesmoglobin, and globulin. 
Jellies of differe;pt concentration act as filters of difforont 
permeability ; thus it was found possible to separaU) 
mixtures of colloidal silver and huunoglobiu, and to 
fractionate mixtures of peptone-albumuses. Knzymes 
and toxins have a tendency, not shared by ordinary 
albuminoids, to combine wilh, or “ dye,” tlie filtering 
material.- \\\ A. C. 

Colloids; Contribviion to the chemistry of -. K. 

Wiukelblech. Z. angew. Chem., 1906, 19, 1953—1965. 

When a solution of gelatin is vigorously shaken with 
benaio© (petroleum spirit), some of the colloid is preci¬ 
pitated as a stiff emulsion of gelatin, benzine, water, and 
air.^ »;Witb very dilute Holutions the result is a |K>rmanont 
whitish ring of exceedingly Hmalt bubbles, settling around 
the walls of the ves^i. This reaction is very delicate, 
•ervinp^to detect a few mgrms. of gelatin jier litre. It 
is best carried out with quantities of 10 o.c. in a vessel 
of the diameter of an ordinary test-tube. Slight acidity 
of the solution is favourable, but in pretence of much 
acid, ^kali, or salt, the test must bo performed on larger 
quantitiee. It is found that petroleum, molted paraffin, 
benzene, chloroform, and oarMn bisulphide may also be 
used. ^utiooB of other oolioids, Imth organic and 
inorganic, give the reaction. Tannin reacts, but gallic 
aoid does not. Oonverselyi solutions of fats in hydro¬ 
carbons give similar permanent layers of emulsion with 
water or (better) dilute alkaline or aoid liquids,'--W. A, <X 
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CJum, b, 19«i'<>T 

The report of tb© A«aociati<at for the ifroteetipn of 
the InWestB of the Cheiiftloal Ifpd’aitr^ of GeiferliMiy 
refers to the develoj^ent i^ioh took pfaoe during 1906, 
and to the preiitablu nature of ohemical' undor^kiii^ 
M revealed by the report^ of a number of ooiUpanieB, 
The Associotion ha*, drown upon\h© »iurns issued by 
142 companies, with on ordinary shore copital of 
£23,000,000, and bonds ond mortgages totalUi»g£4300,000, 
while the rowerve funds stand ot £7,100^000, T'liese 
oomponies paid, for 1905, £3,475,000 in dividends and os 
bona ancbinortgoge interest,, being an overage of 10-12 per 
cent, as oompared with 9-52 per cenl. in 1904. If, however, 
oiAy the average ditidonds distributed in recent years 
arc compared witli one another, and the most pros|>erous 
hitherto (1899) be taken as a unit at 100, the ratios 
work out as fcdluws for the ijost few years 1899, 100 ; 
1900,91*1; 1901,90-9; 1902,87*8; 1903.93*3; U)04, 
97*7; and 1905, 100*2. It will thus be seen that the 
year 1905 has eclipsed ^1899, which was the record year 
of ihh last period of prosiierity. It is assumed that the 
nresent year will not exhibit any material change in the 
MTOurabla development of the German chemical imhistry, 
notwithstanding the operation of oommei-cial treaties 
disadvantageous to the export trade of the country. 


New Books. 

Savons st Bottoins. Paul Pijoet, Ing. Chimifile 
E.C.P., Prof. 4 PKcole Superiouro do (‘ommerco de 
Nantes,. Librairie J. B. Baillicre et Fils, Ku© Haute* 
feuillo, 19. Paris. 1907. Price 6 frs. 

SUAJ.L 8vo volume, containing 382 pages of subject 
matter, and an ^phalietioal index. The text is illustrated 
with 79 engravings, andtreate of the following subject :— 
Soaps. 1. Fatty Matters. 11. Sosfis and ('audios. 
III. Booomposition of neutral fatty matti'rs. IV. 
Glycerin. V. .Hard Soai s. VX Soft Soaps. \'ll. Toilet 
Soaps. VIII. Sf>aps icp Industrial, Mcdicmnl, and 
‘Veterinary application. JX. Soap Analysis. Gandlbh. 
t.' General considerations. 11. Stearic and Palmitic 
Acids, in. Tallow Molting. IV. Separation of Solid 
from Liquid Fatty Acids. V. Manufacture and Analysis 
of Candles. 

CONTHniUTION A L’FtUDE 1)E LA SaPONIPIOATION PBS 
Conps GitAS. Par M. Maukiok Nicloux, B.^a.Sc., M.D. 
Librairie Scienl. A. Hermann, Rue-de la Sorbonne, 0, 
Paris. 1906. Price 3 fra. 

Pamphlet, 8vo size, containing 73 paps of Bubject 
matter, and a table of contents. The subject la treated 
under the following heada:—1. Introduction. II. His* 
torical. III. Extraction of the active aulmtance of tho 
seed of the Castor Oil plant—the cytoplasm. IV. Disao* 
oiation of the Cellular Constituents. V. Cytoplaani and 
grains of Aleuron. VI. Measure of Activity. Vll. Study 
of the Hydrolyaing jiropertiea of tho isolated Cytoplaam. 
Vin. Are the active powers, specially tho HydroVslng 
power of the Cytoplasm, not duo to the presence of a 
soluble ferment ? IX. Application of the piweding 
exporimontal results to the study of some points in 
Vegetable Physiology. Xll. Detailed study of bapoui* 
fication. Xlll. General conclusions. 

OuTuarES of Qualitativib C&mioal AnalysXvS. By 
FBiQiK Austin Gooch and Philip Kmbuby Bkowninu, 
Professor-and Assiatant Profegsor oz Chemistry in Yale 
University. John Wil®y & Sons, Now York. 1906. 
Chapman A Hall, Ltd.i Lomfen. Brice 5a. 6d. 

8vo volume, confining 139 ptges m subject matter, 
and m alphabetical index. 'Ine svbii^t matter is 
comprised underI. inUoducto^. it. The Basic 
Analysis. III. Acidic Analyus. IV.. The Systematic 
Examination . V. Organic Compounds. 


' Ice IkJBjqzTiosr, wfT» Social RjurBEXNcx to AHCiion- 
lOE AND FfiAZiL. By Howard T. M.A.Sc., 

D.8c., <kc., Associate Professor of AmGIu 

Uidversity, Montreal. John Wiley & S wI I p Now Y<Efk. 
* Chapman & Hall, Ltd., London. ^SSrioe I2s. 6d. 

8vo volume, contains 250 jiages of s^ject matter 
with 39 illustrtitions and a chart with sectional 
plans. There is also an alphabetical index. The subject 
matter is treated under the following headsI ntkO' 
DucrioN.* 1. Physical Laws governing the lYansfer of 
Heat. 11. Physical Constant| of loc. Ill. Formation, 
and Structure of Ice. IV. 8ho«l, iVazil, and Anchor!^. 
V. Precise Temperature Measurements. VI. River Trol- 
peraturea. Vll. Theories to account for Frazil and 
Anchor*loe. VIH. Methods of overcoming the Ice 
Problem in Engineering Work. 

Fbbbic and Hkuografuic PIIOOB88K9. A Handbook 
for PhotogpiplierB, Draughtsmen, and Sun I*rltfters. 
By GBorov K. Brown. Dawbam A Ward* Ltd., 
6, Farringdon Avenue, .London, E.XD., 1906. Price 
j 2s. net. 

I Small 8vo volume, containing 126 pages of subject 
matter, two pages of bibliography, and an alphabetical 
index. There arc 17 illustrations. The subject matter 
treats of the following items: -1. Tho Ferroprussiato 
Process. II Toning Blue prmta and their Uses. III. 
Ferropnissiate in Tn*colour IVork. 1V. Kallitype Process. 
V. Olferiietter Process. VJ. Uranotype lYocess. VIL 
PnntH on Fabrics—ITints in Dyes. VIII. Heliographio 
PixiccHses companrd. IX. Preparation of Heliographic 
Pa|KTH. X. Marking Tracings for Sun fbpying. XI. 
Outfit for ileliographic Printing. XII. Ferroprussiate, 
or White Line on Blue Ground. XTII. Pellet, or Blue 
line on White Ground. XiV. Ferrogallic, or Black Lin© 
on While Ground. XV. Brow-n Line on Whil.© Ground. 
XVI. Minor Ileliographic Processes. XVH. Paper and 
Sizing. XVlll. Chwnicals. 


Practical HAUiooKAruY, A Handbook of the Appli¬ 
cations of the X-Rays, with many Hlustiations. By 
A. W. ISBNTHAL and H. SnoWdsn Warp. Second 
Piditioii. Daw'lmm & Ward, Ltd., 6, Karringdou 
Avenue, London. E.C. 1898. Price 2#. iid. ’^ot. 

Kvo volume, with 157 pages of subject iiiattor and 08 
illustrations. The matter is clasBihed under the followisig 
heads ;—l. pRAcrricAL RADiooitAPHY.-■ Historical. 11. 
Apparatus- Ill Electrical. IV. I*hotographioal. V. 
iMedioal. VI. Diagnostical ApplicKUons. Vlil. 'JTiera- 
peutic Value of the X-Rays. Vlll. General Application* 
and Probabilities. IX. Theory Of the X-Rays. , 


pArBR Tkchnolooy: An Elementary Manual on the 
Manufacture, Physical (jualitios, and ('hemical (Jon- 
stituenls of Paper and of Paper-making Fibres. By 
R. W. Bindall, I'ochnical Adviser to tho Government 
of India. ChttK. Griffin A Company, Ltd., Exeter 
Street, Strand, London. 1906. Price 12s. 6d. net. 

8vo volume, containing 247 pages of subject matter, and 
an alphabetical index. The text is illustrated with a 
frontispiece. 13 plates, and 158 illustrations. The subject 
matter is classified under the following heads 1. Intro* 
duction. II. Technical Difficulties relating to Paper. 
Ill. Rag papore. IV. Esparto; Straw; Nolen on 
Beating. V. Wood Pulp. Vl. W'ood Pulp Paperox’! VII. 
Pocking Paper. VIII. Art’’Papers. IX. The Plwsioa] 
Qualities of Paper. X. Obemloal (Jonstituente of Paper. 
XI. The Microscow. XII. Fibrous Materials used in 
Paper-making. Xlll. Analysis of a Sheet of Paper 
X.lV The (J.B.S. Units. XV. Cellulose and its Deri 
vativos. XVI. History, Chronology, and StatisMcs. XVII 
Dictionary of Tochtdoal Terms. XVIIl. Glossary oi 
various Papers, with brief notes as to origin of same, and 
use of ^e Papers. XiX. Questiozu on “ Paper Manu¬ 
facture ** set by the City and Guilds of London instathW 
1902--1906* 
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Offlelal Notices. 

OOMMONIOATIONS. 

Authon of co:nraunioat:onB road boforo the Sooiet.y, or 
any of its Looal Soctiona, aro requostod to take notioo that 
undar Rule 43 of tlie By-laws tho SoiHoty has tho right of 
priority of publioation for throe months of all such jrapors. 
Infringomant of this By-law rendorH [wperB liable to be 
rejeoted by tho Publication Committee, or ordered to be 
attracted for the Journal, in which case :io reprints can 
be furnished to the author. 

DECENNIAL INDEX, 1896—1909. 

Impoktant Notios. 

The Hon. Trwtstu'er is prepared to receive subscriptions 
for the Deoenuial Index (1896—1905). The Authors’ 
Names portion is now in the press and will be issued early 
in the new year; and the subjoot-matter portion will 
follow as soon as possible afterwards. The price is 10a. 
for the whole Index, or 11«. (J2.79) post free. 

Copies of the Collective Index (1881—1809) may be 
had at the same price. 

Cheques on raombers’ own bankers, or money orders, 
payabls'at the G.P.O., Loudon, sbo\dd bo made [layable 
to Samuel Hall, and sent to the Hon. Treasurer, East 
Loudoe, Soap Works, Bow, E., with the signed Hy-leaf 
of a notioe which will bo sent out with the ordinary 
■ubsoription notice, and to any others who make appli¬ 
cation lot it. 


SUBSCRIPTIONS OF MEMBERS ABROAD. 
linpoKTAirr Nonoa. 

Memben are reminded that the inilwoiiption of 25s. 
($6.19) for 1907 ihoold be sent so as to roach the Hon. 
Traaaurer early in th« New Tear, so M to ensure continuity 
in ^e receipt of the Society's Journal. 


For the greater oonvouienoe of members abrosd, arrange¬ 
ments have IsMsn made whereby cheques on their own 
bankers, drawn in the usual way and in their own ourrenoy, 
will be aocopted in payment of subsoriptions. Cheque^ 
and money orders on G.P.O., Loudon, should be malt 
payable to Samuel Hall, and forwarded to him at Bow. 

The return, whenever possible, of the fly-leaf attached 
to the Bubscriptiou notice, is spooiaily recommended oe 
a means whereby the sender may bo identified, and 
ehaliges of address recorded, on which depends the safe 
receipt of the Journal. 

“INDUSTRIAL DISEASES COMMITTEE.” 

With reference to a notice which aptwared in the 
Nove:nl)or 16th :88ue of tho Journal (p. 1062), announcing 
tho appointment of a Departmental Committee " to 
inquire and report what diseases and injuries, other than 
injuries by acoidont, aro duo to industrial occupations, 
are distinguishable as such, and eon properly be added 
to the diseases onu:i:erated in the Third Schedule of the 
Work:non’a Comiwnsation Bill, 1906,” members who 
desire to assist the Committee by tendering evidence are 
requested to oommunioate with the Society. 


List 01 Members Eleeted. 

Dec. 21, 1906. 

Bancroft, Johnj'Wilmington, Del., U.8.A., Bleacher and 
Dyer. 

Barbour, R. B., Eclipse Chemical Manufacturing Co., 
Chelmsford, Maas., U.S,A., Manager. 

Blyth, M. Wynter, 36, Ea^hoap, London, E.C, Analytical 
and Consulti^ Cbenust. 

Boutwell, Arthur T., Smith and Dovt Manufacturing Co., 
Andover, Mass., U.8.A., Suporintendent of Bleaching 
and I^eing. 

Casaburi,. Hr. Vittorio, Ford Morocco Co., Wilmington, 
Dot, U.e,A., Leather Chemist. 
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bam, Clue Manufacturer. 
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Crasser, N. H., Argold Hall, Llangollen, North Wales, 
Manufm turiug (^mmist. 

CJr<x*newoud, S. ll., 36, Orosvonor Hoad, Highbury, 
London, N„ Analytical ChumiKt. 

Hoscaeon. J. H.-, Sun Buildings, Bridge Street, Manchester, 
Chemical Manufacturer. 

Huyott, M. 0., 1203, Traders' Bank Building, Toronto, 
Canada, Mechanical JCnginccr. 

Inglis, K. H., CnivcrHitv College, Beading, lit'oturer. 

Johnson, Dr. Harold, 5 and 6, Ftiwkes BuildingH, Great 
Tower Street, Loudon, K.C., Chemist. 

Kinnoraley, H. W., 25, Bourne Hall Roiid, Bushey, Herts, 
(Jhemist and Manufaeturer. 

IjAccII, K. (L, Marlowes, Hendon l^ane, Finchley, N., 
Chemist. 

IjOWc, .ramen. City ChamberH, 45. John Strci't, Glasgow, 
Assistant Kngmeer, Gas Department. 

JwOW'e, Jos. A., Fit-chlairg, Muss., U.S.A., I'ajH'r 
Manufacturer. 

Lowson, William. Th(‘ UnivorHiiy, l^M-ds, Assistant 
(’hemioal licoturcr. 

Marsden. Oliver, Manor Botul Mill, Vk-toria Bmnl, I^'cds, 
(^B^hier. 
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Parker, Klias 0., 238, Grafton Avenue, Newark, N.J., 
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23rd Street, Now York City, U.S.A., Klectrical 
Engineer. 
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Canada, Foreman. 

Schramm, Quirin, Otto-llilgenstock Coke C>ven Co., LBl., 
Tingley, near Waketiold, Chief Chemist. 

Shonkland, Geo. A., Millthorpe, Watson Avomio, Mans¬ 
field, Company Manager. 

Sfaei>ard, Jas. H., Chomioal Agriouliural Exiicrimont 
Station, Brookings, S. Dak., U.S.A., Chemist. 

Slack, Kdwiu B., Huron Street, Toronto, Cantula, 
Chemist. 

Smith, Dr. G. McP., Chemical I^ahoratory, Univorsity 
of Illinois, tJrbana, III., VkS.A., Instructor in 
Choinistry. 

Steers, Thornton, 229, Grand Avenue, Brooklyn, N.Y., 
U.S.A., Chemist. 

Tattersfield, Fredk., The Hollins, Dewsbury, Yorks, 
Analyst. 

Travell, N. E., Wright’s Finishing Co., Ltd., Great Freeman 
Street, Nottingham, Laoe I)re8ser, 

Wwdlaw, Thoa. D., c/o The Oeigy Aniline and Extract 
Co., 60, Front Street West, Toronto, Canada, 
Canadian Manoger. 

Wenger, Francis E., Helvetia, Newcastle, Staffs., Ceramic 
Colour Manufacturer. 

Williams, A. Ll. Griffith, Ueina Consancao do Sinimbu, 
S. Miguel dos Campos, Maoeio, Brasil, Sugar Planter. 

Wilson, X Murray, o/o Hamilton Powder Co., .Belceil 
Factory, new Monteeal, Canada, Teolmioal Chemist. 

Wynne, ftof. W. Palmer, F.R.S., The University, Sheffield, 
Professor of C^mistry. 

Yerkes, Leonard Augustus, o/o Jos. Bancroft and Sons 
Co., Wilmington, Del., U.S.A., Cotton BloacluM* and 
Finisher. 


Changes of Addresl^.> .. 

'll!?' ./ 

When notifying new addresDes, memboi* ate niqueBtoA 
to write thorn aietinotly, and .tet© whether they are 
temporary or pormanont. Multiplioation of addrewe. i. 
al«o to bo avoided os tending to create oonfuaion. When 
sending subsoriptions, tho n«v of the form attached to 
the application helps to the verification of addresses, on 
which the safe delivery of the Journal depends. 


Bayly, K. W., l/o Sydney, N.S.W.; retain Journals. 

Bei;ltiT«, Dr, W.. l/o Stone Street; 128, Duane Street, 
New Voi'k City, U.S.A. 

Brown, Walter B.; all communioations to Victor Chemical 
Works, 89, Board of 'IVade Buildings. Chicago. 
Cheniist and Coneral Superintendent. 

Diesbtl, Will., I/O William Street; 128, Duane Street, 
New York City, U.S.A. 

Dow, Allan W., l/o Washington ; 73, Upper Mountain 
Avenue, Montclair, N.J., U.S.A. 

Escher. I'aul, l/o Chicago; c/o Smith, Emory and Co., 
1008, Broadway, Oakland. Cal., U.S.A. 

Forlies, Kli, l/o Ijinoastor Mills; Clinton, Maas., U.S.A. 

(Iref, A., l/o Stone Street; 128, Duane Street. New York 
Cit\', IkS.A. 

Jladlield. It. A.; Hoola Works, Sheffield ; 28, Hertford 
Street, Mayfair, London. W. ; and (Journals) Pork- 
hetwl Honso, Sheilieid. 

Hays, fi. E., l/o Brooklyn ; e/o E. K. Squibb and Sons, 
' KO, Beekiuon Street, New York City, U.S.A. 

Hiblieler, (!., l/o Somerville; 1, Ellsworth I’ark, Cam¬ 
bridge, Mass., U.S.A. *' 

Hinehley, .1. W., l/o Bangkok; 10, Fawcett Street, 
London, S.W. 

Hnglieii, Walter ; Journals to 9. Duddingaton Greaoent, 
Portobello, Eilmlmrgh, 

llnmel, E. J.: l/o Clark Avenue; 7912, Croce Avenue, 
S.W.. (nevolaud, Ohio, U.S.A. 

Hyde, Austin T., l/o Box 360; P.O. Box 98, Kumford 
' Falls, Maine, U.S.A. 

Imne, John, l/o Milton ; ilO. Shields Road, Glaagow. 

Jeiiks, H. L.; Journals to fkmtral Excise Laboratory, 
Kasauli, Fimjab, India. 

KepiKilmann, A. J., l/o Box 1049; F.O. Box 1382, 
PhiliMlelphia, Pa., U.S.A. 

Kitamura, Y., l/o Tokyo; Kaignn KOshO, Yokoanka, 
•Tapan. 

Labonde, Dr. L.; All coinniunioaticms to 140, Woat 
-Adams Street, Los Angelos, Cal., U.S.A. 

Macmillan, A., l/o Sunderland; Seaforth Umise, Blaok- 
hall, Mid-Lothian. 

MeDowall, Wm., l/o Taltal; o/o Inglis, Lomax and Co., 
Antofogasta. Chili. 

Miller, H. Harold, l/o MoMastors Avenue; 303, Front 
Street East, Toronto, Canada. 

Muekonfuss, A. M.; all oommunications to o/o Univeraity 
of Mississippi, University, Miss., U.8.A., State 
Chemist. 

Muter. Ur. John; Journals to 826, Kennington Road, 
lyondon, S.E. 

Muurling, L J. R., l/o Box 2160; P.O. Box 1936, New 
Yorlt (Sty, U.S.A. 

Nishigawa, T., l/o Osaka; 12, Yamamoto Dori, Niohome, 
Kobe, Japan. 

Pease, F. N., l/o New York ; P.O. Box 80S, Altoona, Pa., 
U.S.A. 

Persons, A. C., l/o Prospect Street; 74, Oak Street, 
Willimantie, Conn., UB.A. 

lYopaoh, C., I/O North Oark Street; 224, Randolph 
Street, Chicago, III., U.S.A, , 

Bidsdale, C. H., l/o Forndalo ; Bavensoroft, Roman Road, 


Linthorpe. 

Smoot, Albert M., l/o Elixabeth; 99, John Street, N«w 
York aty, U.S.A. 

Spo(^ J. U.; Ml oommunioatlmia to Mwe Ooi^ 
Koohester, Kent. 
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SteveiM, T. B. B., l/o Merton: retain Joarnal!i. 

Taukiyama, S., Ueaka; 2ad of f^o. 2Ue, FukiaichA, 
Kobe, Jajiaiil 

Tntton, H. iCLl/o Graveaend ; 12, Ivy Street, Penarth, 
SouA-Walisa. 

Wmb, P., Jun., I/O Wharton ; Vulcanite Portland Cement 
f po., Phillipaburg, NJ., U.S.A. 

Williams, Poroy, l/o Clapton ; (subaoriptions) 76, Fairfax 
Boad, Bondon. N.W., and (JouniaU) o/o A. J. 
Simona, Pontianak, Dutch West Borneo, via Singa¬ 
pore. 

Wilson, L, P,, l/o Wallasfy; Boston House, Stoney 
Stanton Road, Coventry. 

Woodman, Dr. Durand, l/o Pearl Street; 80, Beaver 
Street, New York City, U.8.A. 

Womtall, B. A., l/o Church Street i 728, Clinton Place, 
Evanston, Ill., U.S.A. 


Change of Address Required. 

Klammer, £., l/o Heilbronn a/Nockar, Gormany. 

Change of Style and Address. 


[A.] 


[C.S.] 


27,807. Badclifle. Sve undw XVIL ^ 

27,Thom. Stt under XU 

27,900. Guy. Kllna and oyene /Irod with producer 
a^d other gaeen. Deo. 8. 

28,22&v Chmelewski. Kilnu.* Deo. 11. 

38,5/^. Watol and Harper. Apparatua for mixing 
or diluting aolutionn. Dec. 14. 

28.574. Thwaito and Defrien. High temperature 
gas furnace. Df>c. 14. 

25,404 (1905). Sohrbdor* Manufacture of homo¬ 
geneous products from liquids or liquefied 
MubsCanoes. Deo. 19. 

25,570 (1005). Trotman and Haokford. Ap{>aratus 
for automatically recording the tamporaturc of 
oyens, dyeing vats, &c., and for oontroUing tbo 
supply of fuel to a steam geiiorator, or the steam 
supply therefrom. Dix^ 19. 

4547 (1900). Cartwright. Surface apparatus for 
condensing, evaporating, or the like. Deo. 12. 

15,510(1900). Slohort. Smoko consuming furnace. 
Doc. 19. 

16,683 (1900). l^olhuH. Centrifugal drums or 
apparatus. Dec. 12. 


II.—FUKL, GAS, AND LIGHT. 


King, Lieut. A. K. ; all ooinmuDications to King, Cnpt. 
A. E., R.A., Inswctor of Explosives, Egyptian Army, 
Gitadel, Cairo, Egypt. 


. Deaths. 

Bornavs, «Tnseph. l/o 90, Newgate Street, I.,ondon, E.O. 
l)eo. 24. 

Blass, Edward, Essen (Ruhr), Germany. 

Calmt, Samuel, 141, Milk Street. Htwton, Mass., lT.vS.A. 
Nov. 26. 

Potts. Job. T., Price’s Patent Candle Co., Bromborough 
Pool, Deo. 11. 


Patent List. 


(bsM lUti [A.] Taeaiu “ AppUcatlon for Patent." and 
fC.S.} "Complete Specification Accepted." 

Where a oomplste Spe<dficaUoa accompanies an Application, an 
aiteflsk Is affixed. The dates 0 ven are (I) in the cose of Applica¬ 
tions tcff Patents, the dates of AppUoation. and (li> In tlte case of 
Complete Spedftcations Accepted, those of the Offlotal Journals 
In which acceptances of the Complete Bpeotfleations are advertised. 

Complete Spsdfications thus advertised as accepted ore open to 
Ittspc^on at the Patwat Offlee Immediately, and to opposition 
wtttUo two months of the said dates. 


I—PLANT, APPARATDR, AND MAOHINEKY. 

[A.] j!7,652. Jiimea. Method of making liquid air and 
other liquid gaaea. Deo. 4. 

„ 27,692. Crinh. Filter frame and process of filtra¬ 

tion. • Deo. 4. 

„ 27^1. Martin and Ridenl. Apparatus for heating 

Deo. 4. 

.. 27,OBI. HeUitrbm. Centrifugal liquid separatom. 

[Swed. Appl., Deo. 9, 1906.1* Deo. 6. 

_ 97,776. Ktffiick (Kuniok), Continuous removal 

or introdnotlMi of lubstanoM from or Into 
obamben itandiag snclar Taoiram. Deo. B. 


t.^.] 27,469. Johnson and Willis. Permeated eleotrio 
arc lamp carbons and iuoandesoent lamp llla- 
ments. Deo, 3. 

„ 27,648. Douglas. Huc.tion gas producers. Deo. 4. 

„ 27,842. Forbes. Preparing carbide of oaloiuni for 

generators. lAio. 8. 

„ 27,(188, Grafton. Itcmova! of naphthalene from 

illuminsting gas. Deo. 7. 

„ 27,943. Mallison. Production of methane or gases 

containing it l)eo. 7. 

„ 27,967. Ickringlll and Helliwoll. Incandescent 

mantles. l)ec. 8. 

„ 28,038. Ijiko (Cone). Generation of gas.* Deo. 8. 

„ 28,080. Sclater. Suction gas apparatus. Deo. 10. • 

„ 28,148. Bachman. Apparatus for washing gases.* 

Dec. 10. 

„ 28,181. Crossley and Rigby. Manufacture of 

producer gas. Deo. 11. 

„ 28,289. Wilton. Recovery of sulphur from gases, 

and purification of coal gas. Dec. 11. 

„ 28,274. McKay. Compressed, cemented coke 

leavings. Dec. 12. 

., 28,281. Hatfield. Arc lamp electrodes. Deo. 12. 

., 28,476. Robertson and Graham. Production af 

fuel and coke. Deo. 13. 

„ 28 676. Buss and Fohr. Making briquettes of 

coal, peat, S^o.* Deo. 14. 

„ 28,680. Woodall and Duokham. Vertical retorts 

for the destructive distillation of ooaL* Deo. 14. 

„ 28,060. Kureer. Drums for gasifying heavy oar- 

buretted oils. [Uer. Appl., Aug. 24, 1906.* 
Deo 16. 

IC.S.1 24,940 (1905). Ladd. Gas fumaoos. Deo. 12. 

„ 24,949 (1905). I>ake (Deute. Gaeglnhlioht A.-G.). 

Inoandesoing bodies or mantles for gas lighting. 
Deo. 12. 

„ 26,313 (1905). Atkinson. Ruction gas jffoducers. 

hea. 12. 

„ 26,674 (1905). Simpson. Removal of sulphur and 

other impurities bom coke. Dec. 19. 

„ 26,696 (1906). lake (Belas Gos.). Manufacture of 

a mixture of gas and air for illuminating pnrposss. 
Deo. 19. 

„ 26^^^W)6). Fielding. SuaHon gta gtns»t<irs. 
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.:- i 

[C.S.] 27,002 (1905). Bloxftm (Lux). Manufacture of 
'' electric incandescent lamp filaments from 

tungsten or molybdenum or an alloy theraof. 
Dec. 19, 

„ 753 (1906). Thompson (Wurta). See under III. 

„ 1980 (1906). Morton. Producer gas plante, Doc.14. 

„ 4119 (1906). Ingrey, Bartlett and Maclure. Pro¬ 

duction of acotylcno and other gases. Doe. 12. 

„ 9020 (1906). Bloxam (Lux). Manufacture of 

filaments of tungsten or molybdenum for electric 
incandescence lamps. Dec. 19. ^ 

„ 18,486 (1906). Allgom. Klektrioitnts Ges. Incan- 

dosoing bodies for electric lighting and heating. 
Dec. 12. 

„ 22,049 (1906). Weigel and Wolf. Steam and gas 

generators. Dec. 12. 


III.-DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 27,946. Cowper-ColoH. )-*roduotion of petroleum 
compounds M'ith low Hashing points. T>cc. 7. 

„ 28,014. Clauascn. Enriching light mineral oils or 

hydrooarboiiH. [Jlolg. AppI,, Dee. 13. 1905.1* 
Dec. 8. 

., 28,089. Soc. Anon, des Comhustihlcs Industriollos. 

Distillation of hydrocarbons, [Fr. Appl., April 19. 
1906.]* Dec. is. 

[C.S.] 763 (1906). Thompson (Wurts). Distilling coals 
and other hydrocarbonaccous substances. 
Doc. 12. 

„ 9202 (1906). Carter and Nowell. Oils for lubri¬ 

cating purjjoses. Dec. 19. 


rV.—COLOURING MATTERS AND DYESTIWS. 

[A.] 28.139. Johnson (Badisohe Anilin und Soda 
Fabrik). Manufacture of coiu)>oundB or colour¬ 
ing matters of the anthracene series. Dc<\ 10. 

28.240. Johnson (Badische Anilin und Soda Fabrik). 
Manufacture of compounds and colouring 
matters containing sulphur. Dec. 11. 

28,678. Badische Anilin und Soda Fabrik. Manu¬ 
facture of vat colouring matters containing 
sulphnr. (Ger. Appl., Jan. 22. 1906.]* Deo. 14. 
[C.S.] 8490 (1906). Abel (Act.-Gcs. f, Anilinfabr.). Manu¬ 
facture of new monoazo dyestuffs. Dec. 19. 

9695 (1906). Newton (Bayer und Co.), Manu¬ 
facture of new' disazo dyestuffs and intermediate 
products. Dec. 12. 

.. 10,866 (1906). Newton (Bayer und Co.). Manu¬ 

facture of new derivatives of the anthracene 
series. Doc. 10. 

„ 16,100 (1006). Kalle und Co. Manufacture of 

sulphur-containingred colouring matter. Dec. 19. 

„ 16,101 (1906). Kalle und Co. Manufacture of 

sulphur-c dOitaming red colouring matter. Dec. 19, 

„ 16,907 (1900). Kalle und Co. Manufacture of 

thioindoxylcarboxylic acid. Dec. 19. 


V.—PREPAKING. BLEACHING, DYEING, 
PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 27»438L Si^ar. Apparatus for mercerising uid 
sizing fibrous material. Dec. 8. 

27,447« Pioklet and Pioklos. Finishing textile 
fabrics. Deo. 3. 


[A.] 27,627. Kunstfaden Ge8.m.h.!i, Mauulaoture of 
artifioial silk filam"ent« for nitrooellttiose. [Ger. 
Appl., Doc. 4, 1905.J* Deo. 

M 27,727. Friedrich. Manufacture of artificial threads, 
films, or the like. [Ger. Appl., Dec. 11, 1906.1* 
Dee. 6. 

27,904. Clare. Sising yams, warps, and cloth. 
Dec. 7. ■ 

„ 28,271. Diedrlehs. Apparatus for washing, bleach¬ 

ing, and dyeing textile fibres, spun yams and 
textile fabrics. Deo, 11. 

„ 28,317. Pike and HougiL Rollers for calico printing 

&c. Deo. 12. * 

„ 28,533. Knowles and Yates. Apparatus for use in 

bleaching, dyeing, mercerising, and like treat¬ 
ment of yarn or threads. Dec. 14, 

„ 28,711. V6die. Dyeing. Deo. 16. , 

[C.S,] 25,537 (1906). British Algin Co.,' Ingham uid 
Bunzl. Treatment of textiles, paper, &c,, with 
compounds of alginic acid. Dec. 19. 

„ 25,681 (1905). Baudot. Treatment of raw wool. 

Dec. 19. 

„ 2083 (1906). Hey. Treating textile fibfbus material 

with products of olootrolysis of water solutions of 
acids, oxides, and salts. Dec. 19. 

7674 (1906). Haddan and Co., and Buxton. 
Finishing pile fabrics. Deo. 12, 

„ 9432 (1906). Revoren. Manufacture of horsehair 

filaments. Dec. 12. 

„ 11,254 (1906). Hausdorf. Apparatus for treating 

fabrics with liquids. Dec. 19. 

„ 11,351 (1906). Schafer. Fireproof material. 

Deo. 12. 

„ 13,752 (1906). Puchert and Puchert. Cleaning 

wool libre. Dec. 19. , 

16,088 (1906). Thiele and lankmeyer. Production 
of artifioial silk. Dec. 10. 

„ 17.660 (1906) Schmitt and Haudsohm. Dyeing 

and bleaching ap}>aratu8. Dec. 10. 

„ (1906). Miller. Mercerising apparatus. 


Vn..-ACIl\S. ALKALIS, AND SALTS. 

[A.] 27,828. Roth. Utilising in aif’w advantageous 
manner the nitrogen of the air in the form of 
nitride.* Deo. 6. 

„ 28,269. Wilton. See under II. 

„ 28,449. Wolffenstein and Boeters. Concentration 

of dilnt«) nitric acid, f Oer. Appl.. Deo. 18,1906.1* 
Doc. 13. 

„ 28,681. Strohbach. Manufacture of sodium alum, 

potassium alum, or ammonium alum free from 
iron and in small crystals.* Dec. 14. 

„ 28,083. Groesmann. See under XVIIIB. 

[C.S.] 25,477 (1006). Muth. Production of aluminium 
oxide from bauxite. Doc. 19. 

„ 5776 {1906). Johnson (Feld.). Production of 

nitrate of ammonia. Dec. 19. 

„ 6329 (1906). Barnes, Spoiice, and Spence and Sons. 

Manufacture of titanium compounds, ^c. 19. 

,, 14,686 (1906). Kintnor. Ozone producers. Deo. 12. 

< 

vm. -GLASS. POTTERY, AND ENAMELS. 

[A.] 27,504. Desgraz and Schmidt. Method of working 
flame furnaces used in treating glass, steel, &c.* 
Doc. 4. 

„ 27 Collins. Manufacture of refractory artioles. 

„ 28,297. Moakin, Lid., and JaoSsocu KHna for 

fixing or drying ceramic ware. Dec. 12. 



I Dec. 


tc.8.] 20,807 {190«). Mtmwil. 
pllte glass." Deo. 12. 
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Drawing window or 


„ ' 28(860 (1906], .Ba^' llanufooturo of glass ware. 
Deo. 12. 


IX.—BUILDING MATEEIALS, CLAYS, MORTARS, 
- "iND CEMENTS. 


XL—ELECTBO-CiAiMISTRY and ELECTRO¬ 
METALLURGY. 


[A.] 272740. Cowper-CJolea, 
ooppor 


JSleotrolytio refining of 


yw-C 
Dec. 6. 

282275 . CowpeC'OoIea. Plates for secondary bat* 
teries. Dw. 12. 

28,342. Thirot and Mage. Eleotrolytio production 
of pure tin. [Fr. Appl., March 26, 1906.]*' 
Dec. 12. 


[A.] 27,747. C^igler*Botyos. Kilns for burning bricks, 
limof&o.*' Deo. 6. 

•, 28,199. Kilbum (Isol&torenfabr. PulvoUt G. m.b.H.) 

Manufacture of artificial stone or the like.* 
Deo. 11. ' 

(0.8.1 1981 (1906). Peters. Mixing concrete and the like. 
Deq, 19. 

6333 (1906). Barnett, Hadlington and Hentou. 
Continuous briok kilns. Dm. 10. 


„ 28,370. Uiorth. Electric furnaoes.* Deo. 12. 

„ 28,593. Bingham. Eegulationofeleotriofuniiacet.* 

Doc. 14. 

„ 28,038. Gin. New application of induction fur* 

nacea.* Dec. 16. 

[C.S.] 26,813 (1905). Ashcroft. Eieotrolyais of metallic 
compounds or ores. Dec. 10. 

„ 132 (1906). Pettit. Electric furnaces. Dec. 19. 

,, 6089 (1906). Britiab Thomson-Houston Co.(Goneral 

Electric Co.). Elootrioai resistance material. 
Dec. 12. 


X.—METALLURGY. 


16.701 (1906). Edison. Process of making metallic 
films or flakes. Dec. 19. 


[A.] 27,515. Thwaites. Utilising pyrites cinder and 
other metallic sulphides low in sulphur. Dt^c. 3. 

27.564. Desgraz and Schmidt. See utuler VIII. 

„ 27,740. Cowper-Coles. See under XI. 

„ 27,844. Fouilloud. Soldering and like materials. 

[Fr. Appl., Deo. 8, 1906.]* Dec. 6. 

„ 27 , 914 . Erith (Grist). Treatment of metals such 

os steel or steel alloys. Dec. 7. 

„ 28,030. Reynolds. Manufacture of steel. Dec. 8. 

„ 28,123. Sherardising Rynd., and Cowpor-Colcs. 

Costing or alloying metals. Dec. 10. 

„ 28,182. Cliurohw'ard. Annealing and supercar- 

burising steel and steel alloys.* Dec. 11. 

„ 28,342. Thirot and Mage. Sec under XI. 

„ 28,443. Jensen (Assmann). Motallio rednotions. 

Dec. 13. 

„ 28,498. Fraser and Blaokie. Recovery of copper 

from ores and the like. Dec. 13. 

„ 28,567. Fraser, Tuudloy and Blaokie. Recovery of 

metals from ores. I->ec. 14. 

„ 28,573. ^pPwaite and Defries. Manufacture of 

certain molten metals. Deo. 14. ^ 

„ 28,575. Thompson (Mojana). Process and appa* 

ratuB for obtaining zinc.* Dec. 14. 

„ 28,587. Cowpcr*CoUw#. Production of alloys of 

silver.* Deo. 14. 

[C.S.] !^,322 (1905). Wolf. Soparatiim of metals from 
OTes. Deo. 19. 

„ 25,748 (1905). Simpkin and Ballantiuo. Magnotio 

separator. Dec. J 2. 

„ 26,073 (1006). .Rawson. Uupola for assay purposes. 

Deo. 19. 

„ 26,677 (1905). Frith and Grist. Treatment of' 

steel and stool alloys. Doc. 19. 

„ 26,790 (1906). Baker. Treatment of complex sul¬ 

phide ores. Deo. 19. 

„ 717 (1906). Hodgkinson, Hordcostle, and Coote. 

Removal of metal plating or coating from 
motallio or other surfaces. Dec. 19. 

„ 4969 (1906). Huntsman and Huntsman. Demon¬ 

strating by colours the beats for hardening, 
tempermg and annealing steel. Dec. 13. 

„ 7757 (1906). Tatlock. Production of a protective 

coating on iron and steel. Dec. 12. 

„ 13,189 (1908). Soo. Eleotrom^tall. Fran^. Manu¬ 

facture of deoarburised oast iron. J>eo. 12. 

„ 16,626 (1906). Colburn. Manufacture or treat- 

ment].of kon or steel Deo. 16. 


XIX.—FATTY OILS, FATS, WAXES, AND SOAPS. 

[A. I 27 , 701 . Bacon. Manufacture of soap powder. Deo. 6. 

,, 27,824. Thom. Vacuum filtering apparatus for 

oils and other liquids. Deo. 6. 

„ 28,022. lAeistner. Manufacture of soap. Dec. 8. 

,, 28,351. Immerwahr. Manufacture of albuminous 

soaps. Doc. 12. 

„ 28,699. Stonsficld. Emulsification of fatty sub- 

stauoos. Deo. 15. 

Xlfl.—PIGMENTS. PAINTS ; RESINS, VARNISHES ; 

INDIA-RUBBER, &o. 

(A.)—PioMBNTfl, Paints. 

[A.] 27,907. FitzGerald. Chomioally prepared sub¬ 
stance for the nianufacturo of paints and artificial^ 
in<ha-rubl)or. Dec. 7. 

[C.S.] 25,859 (1905). Fireman. Manufacture of printing 
ink pigments. Dec. 19. 

„ 1732 (1906), Morris, Smith, and Bawtroo. Manu¬ 

facture of copying inks and of paper for use 
therewith. Doc. 12. 

„ 2826 (1906). Flack, and Huniidine, Ltd. Anti- 

fouUng and non-corrosive paints or oompositiema. 
Dec. 12. 

„ 7073 (1900). Clark (Standard Paint Co.). Manu¬ 

facture of paint. Doc. 19. 

(G.) -Inwa-Rubbbr. 

[A.] 27,616. Sautoii. Plastic material applicable as a 
substitute for caoutchouc. [Fr. Appl., Aug. 10, 
1900.]* Deo. 4. 

„ 27,907. FitzGerald. See under XlII^. 

„ 28,217. Kadclifie. Apparatus for recovering Spirit 

and like fiuids from rubber, guttapercha, and 
the like. Doc. 11. 

[C.S.] 26,291 (1905). Bloxam (Hamber), Manufacture 
of india-rubber. Dec. 12. 

XV.—MANURES, &o. 

[A.] 28,510. Vasey. Treatment of phosphates for the 
preparation of manure. Dec. 14. 

[C8.] 26,886 (1906). Thompson (Schluttua). MMknfao- 
ture oi a material rich in nitrogen ana pboaphorua, 
and iU application as manure. Deo. IS, 
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- 

[C.S ] 2ft.888 (1906). XhompMon (SchlutiiiR). Manulac- 
t tiire of artificial manure. Uoo. 12. 

„ 28,880 (1006). Thomiwon (Sclilutiua). MAVufAot'Ure 

of manure from waste material. Dee. 12. 


XVI.—SUGAR, STARCH, GUM, &o. 

fC.S.] 10,218 (1900). Kantorowicz. Manufacture of 
Htarch. Doc. 10. 


XVIT.-BREWING, WTNR8, SPIRITS, &c. 

[A.] 27,807. R^cliffe. Moisture ovajM^rating anti 
drying machinery for desicoating yeast and 
other eubataneeM. Doo. 0. 

,, 28.108. Kffront. Mothtid of utilising nitrogen 

ciiutained in diHtillers’ washes.* Deo. 10. 

.. 28,201. Nathan. Prt)ceHH for treating brewing 

veHsels. fOer. AppL, Dec. 29, 1905,J* Df>(5. 11. 

„ 28,095. Paul and Kcinington. FtK>d or ntiiindant 

for yeast.* 1 >m'. 16. ! 

XVIII.-FOODS: SANITATION, WATER 
PURIFICATION; & DISINFECTANTS. 

(/I.)—FooI>8. 

[A.] 27,614. Seffon*Jones (Meyer). Manufacture t»f 

food products.* l)eo. :i. 

„ 27,744. lOelKchowakv. (’onv<?rting eereal-ineal 

gluten info a f'ollt)ijlal contlillon.* D<*c. 5. 

„ 28,424- Stahel. ITesorvation of fotnl. [Swiss 

A))pl, March 14, 1908.]* iXr. 13. 

[C.S.l 716 (1900). Sitdder. -SVc under XXIII. 


(//.)-Sanitatjon ; Water PuBTFif ATioN. j 

[A.] 28,047. Hird. Treatment of sewage sludge or [ 
other organic w’aHte or refuHt‘. Dec. H. ^ 

„ 28,686. Boult (Bohon). l^urification of sewage.* j 

Dec. 14.‘ I 

„ 28.853. GroMsinann. Eliminating <mit‘ium sulphate 

from waters, trade eHiut'utM, and eolutions. 
Dec. 16. 

1C.S.] 8011 (1900). brinla, Apitaratiis for purifying 
water. Doe. 12. 

„ 6373 (HK)0). l.<iul»l. Preparing drinking water from 

sea water, l>c, 19, i 


XIX—PAPKR, PAHTEBOAflD, Aa 

[A.] 27,680. Dickson and James. Manufactm^ of 
celluloid. Dec. 4. 

27,788. Bayer, and Pasaauer Mochan. Papier- 
fabrik. Marbling pajicr.* Dec. 0. 

„ 28,382. Sefton-.lones (Berti). Manufacture of 

paper and apparatus therefor.* Deo. 12. 

[C.S.] 25,537 (1906). British Algin Co., Ingham and 
Biinzl. j^fc under V. 

,, 8013 (1900). De Briailles. Manufacture of art!* 

hoial cork. Dec. 10. 

„ 1732 (1900). Morris, Smith, and Bawtree. See 

under XlIIA. 


XX.—FINE CHEMICALS. ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 27,458. Johnson. Manufaetture of catuphenei}, 
camphor, and isoborneol. JHm*. 3. 

„ 28,147. Bloxarn (Aet.-Gca. f. Anilinfabr.). Manu¬ 

facture of tertiary butylxyleno or tertiary butyl- 
toluene. Doc. 10. 

[C.S.l 12,830 (1908). EIUh (C3iom. Fabr. von Heydon 
A.-(!.). Manufacture of iHobornyl OHtorn. Doc. 19. 

„ 19.901 (1900). Ilasler Chemiacher Fabrik. Manu¬ 

facture of iRobornyl oxalate#. Deo. 19. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCR.SSF.8. 

f.\.] 28,087. Browne. IVinting and developing photo¬ 
graphs on Hilver chloride jMipor. Dec. 10. 


xxn.— EXl’LOSIVES. MATCHES, Ac. 

[A.] 28,063. King’s Norton Metal Co., Baylisa, Smith, 
and Brownsdon. Ihriiaratioii of ©xploslyt*®. 
Doc. 10. 


XXIll. GENERAL ANALYTICAL CHEMISTRY. 

[A.] 28.187. Ward. Automatic apparatus fw deter¬ 
mining ami recording the fK.'n‘entage of carbon 
dioxide in eotnbiiHtion gaaea of boiler flues, Ac. 
Deo. 11. 

[C.S.] 2fl.(tf3 (1905). Rawson. See uneUr X. 

„ 715 (1908). Sichler. Alkali butyroinetrio process 

fur determining the jjercentage of fat in mils 
and other dairy produce. Dec. 12, 
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Offleial Notices. 

JAME.STOWN EXPOSITION: SPECIAL ALCOHOL 
EXHIBIT. 

An iu to be held at Jamestown, Va., U.S.A., 

from A|ml 26fch to Nov. 30th, 1007, to celebrate the 300th 
eDnivorsary of the first Engliah settlement on North 
American soil. A B}>ecial feature will ho an exhibit of 
the various apparatuses, ^machines, and appliances by 
which the heat, light, and power which can do obtained 
from alcohol may bo utilised for doineHtic, agricultural, 
and manufacturing purposes, and also of tho articles of 
manufacture into wnioh alc<Aol enters as a component 
or factor. The exhibit will be under tho superintendence 
of Prof. CSiarlos K. Munroc, of (teorgo Washington 
University, to whom all applications for siiac^e should be 
addressed. 

SKCHEl’ COMMISSIONS AND HHIBKltY 
IMtEVENTlON LEAGUE. 

A league for tho prevention of scirct oommisHimiH 
and bribery has l)een formed under the auspices of tlie 
liOndou Chamber of Commoruo. Among the ohjectH of 
the X/;ague are to expose flagrant cases of bribery, oorrup- 
tion, and blackmail, and, if necessary, to take steps to prose* 


THE DETERIORATINa EFFECT OF “ACID 
PICKLE” ON STEEL RODS. AND THEIR 
PARTIAL RESTORATION ON “ BAKING.” 

BY HBBDVRT A. BAKBB AND W. E. l.ANQ. 

It is the universal practice in wire manufacture to 
“ pickle ** the steel rods in order te remove the black scale 
of oxide before drawing them into wire. This has long 
boon known to deteriorate the quality of tho rods, but it 
has been found that, if tho rods are baked ” at 260® F. 
for some hours after this treatment, they are in a great 
measure restored, and can then bo drawn into wore. 
The following ]>hywcal tests were made in order to find 
out quantitatively tho amount of such deterioration and 
Hubsuquont restoration of the nids. The work was done 
on samples taken m tho dilToront stagos of tho nrixsess of 
manufacture at the Imperial Steel and Wire Company’s 
plant at Colluigwood, Ontario, at tho suggestion of tho 
manager, Mr. J. A. Currio. Samples of tlu^o different 
coils of rods were taken in the folloMring ataj^:— 
(1) Before treatment with acid; (2) after acid oleaning ; 
(3) after rusting; (4) after lime coating; (5) after 

baking. Table I. shows tlie tensile strength, peroentage 
elongation over ft ins., and peroentagt^ contraction of the 
rods ; tlic strength of the bath, tunc immersed, and tune 
of baking art‘ also given : — 


Taiii.r T. 



Rod 


Before treatment . 
Alter acid oleAnlng 

„ rusting . 

„ Umc coating 
baking. 


Htrengtii in ib. per sq. in. 


A 

B i 

1 

66.700 

69,700 

i 69.100 

61,400 

59.700 

1 64.2m) 

62,800 

; 57,000 

64.700 

66,700 

69,700 

1 87,000 

66,700 

6H,(K)0 

67,600 


Klongntion over 8 Ins 


A I B C 


l>er rent 

15 

16 
17 
16 
16 


Peroentage conteaotion. 


j 

A ' 

1 

1 

B 

0 

per cent. 

per cent. 

per oent. 

63 

66 

1 

as 

44 

47 


47 

44 

37 

47 

41 

67 

66 

56 


per cent 

13 
IH 

14 
14 
13 


per cent. 
12 
13 
11 


The strengths of acid used, at 100* C., were : A, 38 per oent ; B.llper cent.; and C. 10 per cent.; imd the Umes of Inuaenioo 
in the baths: A, 1 hr.; B, 45 niint.; C, 1 lir 10 intns. All the rods romiUuod in Uio *’ baker ” for about 4 hotin. • 


cute ; Mid also te assist its members and subscribers in t 
any action which may be considered by tho Council 
neoossary to recover secret commissionH paid or received. 
Alt commimications should be oddresst'd to the Secretary, 
Mr. A. E. W. (iwyn, 5ft, Coleman Street, London, E.C. 


Deaths. 

Bemays, Joseph, l/o96, Newgate Street, London, E.C. 
r ' Doc. 24. 

Blasa, Edward, Essen (Ruhr), Germany. 

Osbot, Samuel, 141, Milk Street, Boston, Mass., U.S.A. 
Nov. 26. 

Potto, Jos. T., Prioe’s Pahmt Candle Co., Bromborough 
Pool, Deo. 11. 


Canadian Section. 


The teHls were made with a Riehte machine, by the kind 
nermission and with the assistanoe of the staff in tlie 
Engineering Department, University of Tewonto. It may 
bo ohiervod that the ultimate strength romaiiis through* 
out the process as constant as can be oxfiected of that 
I kind of t^t. Tho peroentage olongation over B ins. rather 
unexpectedly remains constant, hut the sudden drop in 
the ability to contract to a small “neck,’* liefore breaking, 
ixiimrs immediately after acid trciatment, and remains 
praeticuUy constant until after “ baking,” whim a marked 
rei'ovory m this proficrty oiu-urs. the threo rods anoeing 
well in this behaviour. It is important to note tnat on 
this p.operty of ” necking in,” or contracting in area on 
stretching, deiiends the projmrty of drawing well through 
the die, which is a conical hole in a blocic of tungsten 
steel. 

This deterioration and reooyery at tho same stages in 
Gie {wocess is also well shown in the following bending 
I tests, which corroborate the contraction testa 

t 

1 Tadjub 11. 


at Tontnfo, on Thuraday, OHoher 25, liMlfi. 

PfiOF. W. H. RLDIS IN THE OH.UK. 

A papick on ** Industrial Alcohol and its Uses ” was read 
by Dr. W. P. Coao®, and a number of the memliors took 
part in the disouraion thereon. 

Sir WiLUAH Pkricin, who was the guest of tho eirenl^, 
waa then intaroditf od by ttie Chairman, and gave the meeting 
an account of ms discovery of mauve in 1866, and ^ the 
obstacles which had to be overcome before it 
produced on a manufacturing scale (see this J., 1906, 769). 


hrnding ieaia on the rods. 

; I 

Before After add ) After j After Umo| After 

tri-ati))ciit.> deiiniiig. | rusting. { cuutiuu. | IwkUtg. 

I I t 


Rod A. ' 

100 

70 

64 

64 

100 

.. B. , 

100 

60 

1 66 

57 

90 

.. C. 1 

100 

71 

66 

>6 

100 


These figures arc relative, of course, and express the 
ability to tend a oortaiu number of times through a 
definite aogle before breaking. They are the result of 
averaging eight or ten tests m each case. The highest 
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namber was taken as 100» and the rest calculated proper* 
tionately. The results show a break in the toaing 
proportiee of the rod immediately after acid treatment, 
and a recovery after “ baking.” thus corresponding to the 
effect on the rods as indicate by the contraction teats. 

Shearing tests were also made, but the differences were 
BO small that no conclusions could be drawn from them. 

An examination of the wires of different diameters 
drawn from these rods (correspondingly marked A, B, C) 
was also made in the same manner:— 


Table HI. 


Tensile strength and percentage contraction of wires. 
1 . TenMlc Mrength. 




WlTM A. 

Wires B. 

Wires C. 


Blam in. 

lb. pprsq In. 

)h. per su in 

lb jx-rsg.in 

(a) 

0176 

72.000 

93,700 

93,7(10 

(61 

0-142 

112.600 

113,000 

113,900 

(c) 

0-112 

117,800 

122,400 

122,400 

(d) 

0-091 

— 

138.400 

131,000 

(•) 

0-072 

137,000 

160.000 

160,000 



2. Verccntntji 

coniraciion. 




per cent. 

piT rent. 

per cent. 

(«! 

0-176 

62 0 

64 

47 

(6) 

0-142 

46 0 

:ifl 

30 

(0 

0-112 

28 6 

:$l 

32 

(rf) 

0-091 


3rt 

33 

(s) 

0-072 

20-0 

37 

30 

It 

will be obst-irvcd that wires B and C 

Imve a higher 

tensile strength 

than wire A. 

Incidentally the inercaHo of 


tensile strength on drawing out will be observed. The 
fall m contraction area percentage, as the duLineU*r of 
the wires tested decreases, is not so great jn B and V as 
it is in A. This means that those wires couKl probably 
U‘ drawn through two more dies before annealing 
would be necessary, while wire A would, in all likelihood, 
ffiand no more drawing. 'Phiis B and t' appear to be the 
better wires. The only diJfcrencc in file ireatnumt of the 
rods was that rod A was cleaned in 38 per cent, 
sulphuric acid, while rods B and C were i leaned in 10 i»er 
cent. acid. They were all ” baked ” about four hours— 
longer than usual—and are probably restorid as nun^h 
as possible. The rt^sulta indicate that strong acid causes 
an unnecessary amount of deterioration in the rod, and 
that only weaker acid should bo em|Joye<l. 

Table IV. gives the comparative bonding abilities of 
the wires; this also would indicate that wires B and C aro 
the better. 


Table IV. 


Bending tests on the wires. 



1 

t 

Wire A. 

j wire B. 

Wire C. 

(fl) 

'Oiam. &. 
0-175 

91 

100 

100 

(M 

0-142 

90 

97 

100 

(r) 

0-112 

89 

100 

8.3 

(rf) 

0-091 

_ 

ino 

80 

(«) 

0-072 

80 

100 

94 


Many superintendents of plants have attributed the de¬ 
terioration to the presence of sulphur, knowing that sulphur 
renders steel ” cold short.*’ Tliis appears to the authors to bo 
highly improbable, us careful analyses show no differenco 
in the sulphur content, which was (bOAl i>or cent, both 
before and after treatment. It seems much more probable 
that a “ hydride ” of iron is formed, as has often boon 
suggested. Several testa confirmatory of this idea wore 
obtained, but not sufHoiently eonolus've for present 
publiontion. The investigation is being continued. 


London Seetlon. 


Meeting held at Burlington House, on Monday, 
Novtmbe.r 6, 1906. 


MK. B. J. FBISWSLL«W THE OUAIB. 


The Chairman announced that the Committee bad 
elected Dr. I^wkowitsoh i-o the p<»ition of Vice-Chairman. 

Before calling on Sir William Ramsay to give his dis¬ 
course lie had, at the request of the Committ^, to appeal 
to the members to endeavour to inuroase the membership 
of the London Section. 


THE ADVANTAGES OP INVESTIGATING THE 
UNLIKELY. 

BY SIR WILUAM RAMSAY, K.C.B., F.ILS. 

I have been asked to give an address to the members 
of the London Section to-night—I will not call it a paper. 
One of the luxuries in which I can only too seldom indulge 
is 1o say something not for publication, and you have 
gratified my wish in this. But you have Iei<I on me the 
injunction to talk to the members of the Section from my 
itersonal experience ; and this must excuse my egotism, 
l^r you will have noticed, gimtiemon, the already too 
frequent use of the first jKTsonal pronoun singular. 

” Do minimis non curat—lex.” I suppose this is true; 
lawyers say so. What 1 am here to do is to try to con¬ 
vince you that science and industry should attend to 
trifles. It is possiblo, I suppose, in real life to judge what 
are trifles and what are not; I am not convinced that it 
always is. But in soienee it is not so easy. And yet— 
a man who studies the markings on a butterfly’s wing, 
or counts the bristles on the antenna of a boe surely 
cannot l>c doing anything very important; but I am 
judging of a science not ours, and of one of which I know 
next to nothing. Such luarkings, however, may have 
Icrl a Darwin or a Wallace to propound the theory of 
natural selet^tion; and the bristles niav be the organs of 
a sense unknown to us by means of which the liee gains 
improssioDS from some form of radiant energy incapable 
of impressing our grosser or differing sense-organs. No, 
1 fancy there ore no negligibles in Nature. 

Flower in the crannied wall, 

I pluck you out of the crannies. 

Hold you here, root and all in my hand, 

Little flower—but if 1 could understand 
Wliat you are, root and all, and all in all, 

I should know wliat God and man is.” 

It would be easy to illustrate this theme by instanoes 
taken from the work of others: work which in its final 
form has revolutionised science and industry. I should 
like to quote the mueb-quofed instance of Faraday, when 
ho with^ow a magnet out of a coil of wire, and observed 
that a current flowed during the withdrawal. Think 
what that simple experiment has taught us of the nature 
and method of the action of electricity, and of its relation¬ 
ship to magnetic strain; and think too of the wonderful 
development of this simple deed: how myriads of 
dynamos are transmitting energy over thousands of 
miles of wire—energy whicn furnishes us with light, with 
jiowor, and which may some day be utilised for distribut- 
mg heat over our cities ! 

No tale about my own attempts can compare in interest 
w'ith such a fairy tale of science i but I shall obey the 
CSiairman’s behest and tell you what there is to tell. 

(The author then gave a sketch of the discovery of argon, 
helium, neon, krypton, and xenon, and of the spontaneous 
change of the emanation from radium ii^ helium; these 
subjects ue treated in full in ” Gases of the Atmo¬ 
sphere,'* 2nd Ed., Maoznillan &, Co., 1905.) 

The lecturer concluded as follows: 

These, gentlemen, are fho results <jf some of my invoati- 
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gatic^ of tho ‘unlikely,” It waa improbable that air 
Should be found to contain five overlooked elements; and 
perha^M still more improbable that a new gas should ^ 
evolved in quantity on boating certain well-known 
mmerius. The acme of unlikeUness was, however, 
reached when it waa proved that a gas, contmuoiisly being 
evolved from compounds of radium, itsolf spontaneously 
changed pm^tially^ into helium. It suggests that it is 
worth while looking for similar changes in other forms of 
matter, and points towards universal ^degradation ” of the 
eloinento to the lowest momb|rs of their periodic columns. 

I have been engaged in that research for about two years. 

As to the advantages of such investigations, it is hardlv 
necjessary ^ expound them to an audience such os this. 

satisfies the curiosity which all niemlicra 
of the human race imsscss, or at least should possess— 
the curiosity to taste of the tree of knowlt'dge. Next, 
it correlates knowledge; by supjdying missing links, it, 
increases the value of what is know’n ; an«l lastlv, it 
shows that more is soinetinics gained hy s|M‘rulativ«‘ 
ohoinistry—Irving for results against long odds than in 
slowly and laWiously aceumnlating results which could 
have been fonitold. 

Dr. Djvbrs expressed the opinion that Wr William 
lUmsay’s lecture would be valuable irt print in order to 
plac^e it in the hanils of those aspiring to success in chemical 
research, as an illustration of its methods. I 

Following some general remarks, Mr. Tyher said, “ If we I 
cannot lielieve a liltlo bit in wliat w'e tio not see, it is | 
|Mirfectly certain we shall not get very mueh out of what ^ 
we may see.” ‘ i 

Lbon (iAstkr pointed out that the neon vacuum 
tube shown hod nunle uh«* of by J*rof. Fkiming in 

his Cantor Lectures. It could be used as a verv 
sensitive detector of the distribution of potential of 
stationary waves, bv the vaiiation of its glow. Wlicn 
moved m spu<*> and brought next to anode of |K)tential, it 
did not gl<»w, but when held near a loop of potential it 
glowerl brightly. With the aid of the neon tube, tlie 
practical application of the cymomoU?r (wave meUir) for 
measurenumt of long elcidrio waves was demon.strnUid. 
'I’hia was an instanoe to show how the unexjiected might i 
turn out to be very UHefui. ' 

Mr. J. 0, ItiCHAUDaoK asked if Sir William Hainsay 
could say anything about the later diwtovenes of Pro¬ 
fessor Rutherford’s with regard to the ol>«orptn>ii of the 
rarer gasca by means of cocoa-nut charcoal. There was 
a letter from Sir Janies Dewar in Nature ” recently, and 
the previous week from Professor Rutherford, from which 
it appeared that the radio-aidivo material from radium 
was absorbed by ooeoanut oliarcoal. 

The Chairman said some 30 years ago he was assistant 
to Sir Norman Lotikyer, and hod many times observed 
th© D 3 lino in the chromosphere of the sun. For a 
long time they were unsuccessfully engaged in 
endeavouring to discover helium in various minerals, 
amongst others in the l^narto meteorite which fell in 
Sicily about the year I860. This lecture has shown how 
the unsuccessful attempts of older workers are gradually 
corrected, and presently out of apparent chaos order 
ensues. With regard to the question of tho investigation 
of th© unlikely technologists may loom a groat deal, 
because they are continually meeting with small diffi¬ 
culties which, in the hurry of manufacturing operations, 
are put aside, hut all of which more or loss desorvo investi¬ 
gation. Sometimes, of course, these matters arc investi¬ 
gated. The successful working of Lightfoot’s block was 
traced to tho aniline salts used on copjier rollers for 
printing the cloth, entering into tho reaction and 
causing the production of that colouring matter, the most 
permanent cotton black known until th© last few 
years. Again, within recent years there was th© dispute 
about th© preparation of rhodamine, when it turned 
out that one of tho reasons for the success of a jiarticuiar 
patented prooess waa because the material of tho auto¬ 
clave neutralised the hydrochloric acid of the so-called 
anisoiine faydroohJoride and allowed the metfaylation 
to take place. Whdh an enamelled autoclave was used 
the reaction failed. That ox])lained a direct conflict of 
evidence on the part of distinguished investigators before a 
court of justice. 


Sir WinuM R.M847 said if it had not been for Dr. * 
Travers and hS« effioiMit aid, ho thought the last part of 
the work would not have been done so satisfactorily M 
it was. After all, th© most important discovery— 
scientiflo or technical—is to discover an efficient assistant. 

AH the gases of the atmosphere are absorbed in charcoal, 
helium least and xenon most. Of course the emanation 
will also be absorbed, being an easily condensible gas; 
OH Sir James Dewar had pointed out, it ought to be as 
alworbable as carbon dioxide. Their boiling points do not 
differ very much. It is curious that Professor Rutherford 
should have written what he did ; it was obviously an 
i oversight. There waa no reason why these gases should 
j not condense, and as a matter of fact they all did do so ; 

1 helium less easily than hydrogen, being more volatile. 
’I'he condensation of helium is very slight, but neon is 
fairly easily condensed ; indeed this gas remains in the 
charcoal at atmospheric temi>erature to a considerable 
oxbmt, and requires a high tenifsTaturo before it can all 
he pumped out. Of course with increase of atomic 
I weight, and consequent increase of density, tho absorption 
j hy charcoal becomes greater and greater. He shouW bo 
quite prcpannl to hear that the emanation could be 
I easily absorlied and retained hy charcoal, so that by 
j leaving air containing tho omaiiation over oharooal, it is 
as certain that tho emanation would be absorbed as it is 
that carbon dioxide would bo absorbed under similar 
circumstanens. 

In conclusion he should like to elaborate his last sentenoo 
a little. “ We are a Hportmg race. Thor© are two ways 
I of working. You can either tlo what is already done-—you 
! eaii enrn your daily bread, get in your in«*ney, save it and 
do a <lay’fl work in a day, and ho lie conbmt. Or you oan 
HiHJCulato. 'ITiese two coursi's have their analogies m 
ehenustry. You can eithiT follow the regular routine 
j and ])ro}>aro organic compoumlH, each new one of which 
IS HO like the lost that its properties and behaviour con 
be jiredicted. OccaKionally an interesting compound 
turns up; iutorostmg Iwcaiise it differs from what might 
have iH'on cxjiected. Though there are some giants, 

(or example, Prof. Fmil Fischer of Berlin, the average man 
IS content to do little bits of work of this nature and is 
quite happy. On the other hand, it is possible to give a 
hostage to fortune, as it were—to try something that is 
not very probable. Koine imople like to do ordinary d 
routine work: some, on the contrary, like to tempt 
}‘rovidcnce. I am one of thomt who prefer tho latter 
course, and I venture to think that Providenoo has 
recoiiiiMsnsed mo to some extent.” 


Mettitiff held at liurlington Ilovse, on Monday, Dec. 8, 1906. 


DR. J. LHWKOWIT80H IN THE OHXiE. 

THE Direct ebtimation of antimony. 

BY HBRUEUT W. ROWELL. 

Tho extensive use of antimony alloys makes thoir 
analysis a matter of importanoe to the chemist and metal¬ 
lurgist, and anv improvement upon tho tedious separation 
of antimony by the gravimetric process is worthy of 
consideration. The method to bo described, which 
depends upon tho oxidation of autimonious to antimonio 
chloride by potassium bromate in hydrochloric acid 
solution, according to the equation 

KBrOa + +6Ha - 3850^ + KBr -1- 3!C0 

wag first suggested by Gyory and modified by I^ssenson 
and Siedler (Chem.-Zeit., 1903, 27, 740; this J., 1903, 
967) for testing hard leads. After many trials their 
process was modified to the mothotl following:— 

sample to bo tested should be in as fine a state of 
division as possible. Samjdes of alloys should, if possible, 
first bo cast into thin, narrow bars, so that they may 
solidify with a minimum amount of '‘piping,** ter large 
Ingots, slowly solidified, give a ” piping ** which often 
differs considerably from tho rest of tho ingot. Alloys 
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^ conTomently campled with a tme haek.ftaw. and the 
•Awingfl rejected whion do not pass a SO-niiceh aievo. 


Samplde of autloKmial leod.j 

T»k«n Irom 

AnUmony. 

Smali bar quickly solidified 

Outside <rf bar. 

*' Piping *’ (very slight) 

1 iictr cent. 
lO'SO 

1 cwt. bar slowly solidified i 

10-80 

Outside of bar. 1 

1 "I’lplng" . 

7-(>g 

•• .. M 

1 7-7» 

Small bar filed completely 

Filings through fio mesh 




7-80 


Filings through 30 and 

Alloy z in uwings' from i 

on 00 mesh . 

Filings left on 80 mesh . 

7-80 

7-89 

tlilD bar. 

Alloy Z In sawings from 
thin bor. 1 

Sawings tlurough 30 mosh 

9-42 

Sawings left on 30 mesh 

1 e’4e 


fitandard arneniovH chlorida wduUon. —0’K23ft ffrm. of ! 
p«ro powdorod nruenioiiH oxi<le, dried carefully at | 
loop 0., iK weighed into a 500 c.c. graduated flaak. 
About 6 c.c. of 10 per <5ent. ciodium hvdroxide 
solution arc added, nnd the iJaak ahakeu and goatly 
warmed until the arsenic ia completely dissolved; 6 c.c. 
of strong hydrochloric acid are added ami the solution ' 
made up to the mark witli water. Fifty c.c. of this solution. ; 
equivalent to O’lO grin, of aiitiinoiiy, are measurod off with * 
a pipette, the delivery of which has l>ecn checked Hpainst 
the 50<> c.c. flask. A solution made in this way amf kept 
In a well-stoppered liottlc remains unchanged for a fort¬ 
night vHthout oxidation. 

The. indireitor. —0-1 grm. of pure methyl orange is dis¬ 
solved in 100 c.c. of hot water. Drops of this indicator 
should be taken out with a tube to avoid the stain left about 
the neck of the bottle, as this or an old solution is liable 
to leave a stain and spoil the sharp finish. Methyl Blue 
and other methyl colours stable in hydrochlorio acid 
generally stain the solution, while indigo turns green 
toward the finish, and the end is not so easily distin¬ 
guished as with methyl orange. More of a solution of 
indigo is also required to priKluce a sufficient colour, which 
makes the test a trifle higher. 

Tke standard po^ssinm hromate Sidution is approxi¬ 
mately iV/20, and is ina<lo by dissolving 1*41 grins, of the 
“ pure salt in J litre of water. The theoretical quantity 
la 1'3926 grma. per litre, but the “pure” salt always 
contains bromide, which, however, makes no difTcren'ee 
to the teat. To standardise the aohition, 20 c.c. of strong 
hydrochloride acid are added to 50 <!.c. of the standard 
arscnii^ solution, and the mixture just lirought to the boil. 
Thirty c.c. of the hromate solution are then added, and 
the titration is ffniabed in exactly the same way as in the 
method below, observing all the jirccautionM. 'I’he 
solution should lie standardised every week, ns it loses 
value at tlu’ rate of about 2*5 c.c. j»er litre |)er week. 

A one-fifth normal solution may be used for titrating 
larger quantitieB of antimony. 

Bromine solution. —Thirty-five c.c. of pure bromine, 
thoroughly shaken uj» with 260 c.c. of strong hydro- 
ohloric acid, makes a aaturated solution, and leaves excess 
of bromine. The required quantity is conveniently 
measured by dipping in a pipette without any stem below 
the bulb and so allowiiig it to fill. 

Mrthe^of analffSfs .—One grm. of ore or alloy, containing 
not more than 0*16 grm. of antimony, is weighed off inU> 
ft c.o. Bohemian beaker. These quantities may Ins 
varied, providing that more of the substance can he con¬ 
veniently disMilved, and that the amount of standard 
hromate solution required is within the compass of the 
burette used. To the sample, 26 c.o. of concentrated hydro¬ 
chloric acid and 5 c.o. of the saturated solutioii of bromine 
in hydrochloric acid are added; the covered boalter is then 
placed on a warm iron plate, so that the teinporaturo is not 
liigh enough to drive off the bromine Iwforc complete 
solution is effected, and oocasiOTiolly shaken until complete 
soiutioa takes place. 

Antimony oxides, and precipitates of mixed oxides 
of antimony and tin which do not dissolve readily in this 
way, may w fused with eight times their weight of caustic 
soda in a silver crucible at a dull rod heat, till the mass turns 


yellowish-greon. The fused mass is dissolved in as little 
water as possible, and transferred to a 600 o.o. be^er, 
and the solution acidified with hydr^hlorlo acid and 
evwmrated down to 10 o.o., when 20 c.c. of hydrochlorio 
acid are addo<l. To reduce the antimony, 3 or 4 grms. 
of fresh sodium sulphite crystals ore added, the cover and 
sides of the beaker lijshtly rinsed down with water, and the 
liquid evaporated, with the cover on, to 10 c.C., or a little 
less if possible. Although there seems to bo little risk of the 
antimony oxidising during the evaporation, the cover is 
better kept on, as it retards the evaporation very little, 
and often saves a test wheli it, or one near to it, spirts 
through evaporating too far* 

Hodium sulphite is better than sulphurous acid for 
effecting the reduction, as it raises the boiling point con¬ 
siderably towards the finish, and ensures complete 
volatilisation of the arsenic. If more than 2 or 8 jwoent. 
of arsenic is present, 20 c.o. of strong hydrochloric acid 
imd 6 c.c. of saturated sulphurous aciu are added, and the 
liquid boiltal down again. 

To the concentrated solution, 20 c.c. of strong hydro¬ 
chloric acid and 40 c.c. of hot water are added, Ae cover 
and sides of the lieaker are rinsed, and the whole is boiled 
for one minute to remove trao«.s of sulphurous acid. The 
standard solution p( potassium bromate is now run in to 
within a few c.c. of the nooessary amount, with constant 
and thorough stirring, and at the rate of 30 c.o. at most 
every 60 seconds. If lead chloride begins to crystallise, 
the solution must be boiled again, Imt otherwise two drops 
of Methyl Orange solution arc added, and bromate run in 
drop by drop till the colour of the indicator is destroyed. 
The solution should be at a minimum temperature of 
ftwd should be kept thoroughly stirred during the 
titration so that a hx'al excess of bromate never forms, 
otherwise some of its value is lost before attacking the 
antiinoiiy. The result is calculated from the equation 

blank) 10 

c.c. of bromate requirctl by 5(> o.c. of arsenic solution. ”” ^ 

A blank test should l>e made occasionally in exactly the 
same way as above, omitting the sample, and the result— 
which should not exceed 0 2 c.c.—subtroiJted from each 
test. 

VoSMiblc souTCcit of prror.—The most probable sources 
of error arc the incomplete removal of arsenic or sulf^ur 
dioxide. 

Oxidation newl not be feared if the cover is kept on. 
The liquid must not be allowed to evaporate to ftrynesi^ 
as autimonious chloride begins to volatilise at about 
and boils at 220°C. 

Lea<l, zinc, tm. silver, chromium, and sulphuric acid 
have no effect iijion the test, but large quantises of 
calcium and ammonium salts tend to make the reidt too 
high. 

Iron tends to make the resulte high, but not in as great 
a ratio ns copiier. Iron is very slightly reduced by 
sulphurous acid in a strong hydrochloric acid solution, 
and if, before adding the sodium sulphite to a teat, it is 
boiled dorni to as small a volume as {Aossible and made up 
again with cold, stxong hydrochloric acid, the effect of 
iron is almost destroyed. With this precautiou, 1 per 
cent, of iron raises the test about 0*02 per cent., while 6 per 
cent, has very little more effect. 

The effect of copper. —Copper is partially reduced by 
sulphunius acid in a strong hydrochloric acid solution, 
and, under the conditions of the method given, raises the 
test in a fairly crnistant ratio as shown w the foUowmg 
figures:— 

Grm. Sb 

0*001 grin, copi^er as cupric chlorido in a blank testssO'OOOt 

.. .» M „ M »0*0006 

M „ =*0*0012 


Alloy X— 



..B-42 

% Sb. 

+0-1 % 

of fopjjcr as cupric 

chloride 

9-46 

+ 0-3 


9-48 


+ 0-5 



nst 


+0-6 



9-61 


+0-fl 



9-«5 


+ 1-0 



986 


+2.0 



9'76 


-P6-0 

♦♦ »♦ »l 

«« 

10-87 
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'I'he qniokest and moat satisfactory nfethod of obriating 
tin* of oopper is to dissolve the substance in 16 c.c. 
of nitrio acid 1:2. evaporate just to dryness, and boil for a 
few minutes with 60 c.c. of 1 per cent, nil^io acid ; allow 
to settle and pour off the liquid through a fine filter. Add 
30 c.o. of 6 per cent, solution of ammonium ni^te. boil 
again, and transfer all the precipitate to tho filter, wash 
two or thfce times with a hot 6 per cent, solution of 
ammonium nitrate, and dry the filter and precipitate. 
Separate the latter from the filter and fuse it and the filter 
»a)i together as directed above. Alloy Z contained 0*42 
per cent, of antimony; when 6 per cent, of copper was 
added and separated as afove two determinations gave 
percentages of 9*40 and 9*37. 

Perhaps as exact a way when the oopj^er amounts to 
about 1 per cent, is to subtract 0*012 per cent, of antimony 
for every 0*1 per cent, of copper, toe copper being esti. 
mated ^ a separate colorimetric test. 

The of ike mtihod .—An estimation of antimony 

m an antimonial lead can be carried out in one hour from 
the time of weighing. Over 200 estimations have been 
made in connection with this paper, and tho following 
typical examples show tho accuracy of tho method:— 


Alloy Z— Per cent. 

(Commercial load and antimony), highest 

test (one). 9*46 

(Commercial load nnd antimony), lowest 

test (two) . 9*39 

(Commercial lead and antimony), avorugeof 

22 tests. 9*42 

Average of four tests, gravimetric, weighed 

as Bb 2 S 3 . 9*37 

Ailov A— 

(Load, arsenic, antimony), four tests. 

bromate method . 8*06 

(Lead, arsenic, antimony), two tests, gravi- 

nidlrio as Sb^Sg . 8*70 


!S|wimen of welLformed stibnito (traces Fe and Ae)^ 71*36 

„ prepared SbgSs . j 7|.36 

'riieoreticid value of SbgSj . 71*42 

UiXCL'SSlUN. 

Mr. BxNHmCT Kitto said most people had experienced 
liifficulty in getting exact results in tho analysis of antimony 
alloys and ores, further, most of the processes in use wore 
long and tedious, and required great care. He should 
have much interest in trying tho author’s process. If it 
was jiossible to carry out an antimony assav in an hour 
or an hour and a half with accniracy, it would l>c a great 
advantage. 

Mr. T. C. (^oui) said this paper was of value, Inaamnoh 
dfi a rapid method of determining atttimony in lead wos 
described, which, to mineralogiste interested in lead, was 
a groat consideration. If it was possible to make an 
estimation in one and a half hours or even two hours, lead 
chomiifs would be extremely gratific<l. He was sure 
many of them would try the proofs and see if it was 
really all the author claimed for it. 

Mr. A. PutLtv said that since 1689 he liad used the 
process first devised by Herroun in 1886 for 
the volumetric determination of antimony. This con¬ 
sisted in dissolving the alloy in hydrochloric acid with 
potassiam chlorate, and, after removing all free chlorine, 
addia^potassium iodide and titrating with thiosulphate 
Mi in ^ iodide process for copper. An allowance for miy 
(-op()er present was made by determining that metal 
(olorimetrically. The presence of iron, however, seriously 
interfered. The meth^ adopted for sampling the alloy 
was similar to that described by the author, a hack saw 
being used to obtain finely divided particles, but in 
Older to obtain homogeneous sam^iles. the alloy as reocivod * 
was melted under paraffin wax or Iw^avy petroleum ' 
oil, and then coc4ed suddenly bv pouring on to a largo { 
slab of iron. In ordinary work tfie time taken for making j 


a determioatiem by Herroun’e process was iongm* thmi 
that which the author claimed for tho process he (&oribedj^ 
but, including the omreotion for oop^. it was eertainiy 
under two hours. It was not clear whether the time 
of one hour stated to be necessary for tho now process 
included the time re(|uir6d for the removal of the copper 
and iron. The limits of aoouraoy in the now process 
also appeared to bo higher than in tho Heiroun’s prooew, 
in which, under usual laboratory conditions, an accuracy 
of about 0*2 to 0*3 per cent, on on alloy of about 10 ta 
12 per cent, antimony was readily obtainable. This 
lower degree of accuracy was, however, quite satisfactory 
for ])ractical purposes when dealing with commeroia! white 
metals and anti-hiction alloys. 

Mr. T. B. Med 111 ® referred to the iodine process reoenfiy 
devised by Dr. John Clark. There was no doubt tliat 
method was susceptible of fi^at accuracy, and at the 
same time was very speedy. The tffdinary impiuilties 
which oo<nirred in typc*metal ^loys and a&ti*mction 
metals apiioared to exercise very little prejudicial effect 
on the author’s process, and he thought it very remarkable 
that copper should have so slight an inffuenoo. 

Mr. W. F. Kbij> said ho did not understand why tin© 
samples were sifted. Mo would liave thought that the 
finer and coarse portions ha4i different compositions. 
He had met that dihiciilty himself, and found a good way 
was to use a nunilier of fret sau^ fixed side by side. The 
filincR so obtained were practically identical in size and of 
similar coniposittou. 

Mr. A. C. (.^'havman nderred to a method recently 
described for tho separation of arsenics from antimony aiul 
some other metals by driving it off os methyl araenious 
ester; good results wore said to be obtained. He would 
suggest that the author should try if it would suffice to 
remove 1 to 3 per cent, of arsenic from antimony and tin, 
as, if so, it might shorten his process to some extent 

Mr. Kowklt., in reply, said the samples should be in a 
fine state of division so as to rapidly effect soluticm; If 
the fiarticles w'ere largo, considerable time was ooenpied in. 
dissolving them, whicn had to bo done at a low temperature. 
He hod found the same fault as Mr. Held with some (dloys. 
On the average, the sawings through a 30*uioh sieve never 
varied from those left on tho sieve* but those through a- 
09*in(th mesh might vary if there was a “ piping ’* in the 
sample. That was why the 30*inoh sieve was used, wliioll 
was os large as wa^ comi>atible with speed. The effect 
of the iron was greater when reduction took place in mm*e 
dilute solutions. If 2 to 3 percent, of arsenic were present, 
it was necessary to boil down with a little more sulphurous 
acid, which might take another 16 or 20 minuttNL He 
tried every other method before settliirg on this process, 
including modifications of tho iodine process, widl could 
never get satisfactory results. The extreme difficulty of 
estimating antimony gravimetrically was generally 
admitted. There were many chaneea of losing antimony 
and for including other elements in tho final preclpitato. 
There was poKsiblo loss of antimony oxide soluble In tho 
nitrio acid solutions, and antimony sulphide soluble in. 
sulphuretted hydrogen solutions; tbnre wM powible 
incomplete separation of tin and arsenic and inepmpleto 
separation of load and copper soluble in alkalffia 
antimonato solutions, and m oases where the suinude 
was converted into tho trioxide, sulphur was invambly' 
included. Ho frequently mot with differsnoes o4 1 to 1| 
per cent, on the same sample tested by seveyd different 
chemists. The method he hod d^dbed was iu»t free from 
difficulty, but ho boliovod it would be found to be a groat 
deal belter than any other in use. In the hands m an 
ordinary laboratory assistant the analyses ought to bo 
within 0*1 {kst oont,~of the correct result. 


THE STANDARDISATION OF DISINFECI’ANTS. 

BT M. WyNTXU Bliira, B,A. (OABTAB.), 8.80, (L0NI>.), *'■1*0^ 

It is difficult to arrive at any just or oven appeoxiiaate 
estimate of the s mount of ohemioa! disinfectimts^tlaiddn 
this or any other country. Some sUght^ca ^ vast 
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(quantities must be consumed in the course of each year 
Viay 1)6 gathered from the fact that» as calculated lirom 
Htatiatios kindly sup^jed tome by medioal odicers of health, 
a low estimate would place the amount used for mimioipal 
work in English towns in the engioMire* departments alone 
At 10 galls, of liquid disinfectants and 300 lb. of solid 
(lisinfeotonts per 1,000 people; by adding to this the 
(juantiticH used by Government Dte[>artment«, hospitals, 
public and private institutions and by x>rivate individuals, 
■one can re^iy realise that the ])roductioQ, distribution, 
and appUuutimi of disinfectants must concern a large 
industry. 

Whether the froe use of disinfei'tants could largely and 
with advantage be dispensed with, is a question which 
docs not como into the sc(>])e of this paper. There is, 
however, no doubt that the judicious use of good chemical 
dishifectants is a great and valuable moans of fighting 
disease, while on the other hand the use of worthless 
disinfeotants is a i)ubHc danger. Ihi this account it is 
essential that we should have a reliable method for 
•estimating the value of all substances used as germicides. 

In the couroe of time the aubstannes used as disinfectants 
have tended to become more and more complicated. 
<^einl8t« have vied with one another in attempting to 
mix the most varied substances in the hope of producing 
the })erfect disinfectant, until a |>oint has been reached 
where the analytical chemist finds himself practically 
•defeated and unable to determine, in many cases, the 
•constituent parts of the mixture—and it avails him 
little in those oases whore he is successful, for the germi* 
•culal pro{)erUes of a mixed disinfectant depend quite as 
much on the method of mixing as on the substances 
mixed. Chemical analysis is. therefore, in the majority 
•of oases out of tim question, and is in no way necessary. 
Mince as disinfec^tants are intended for the destruction 
of the mrms of specific diseases, it has long liecn re(>og- 
nisod that the only satisfactory method of judging the 
value of a substance which is to be used for this purpose 
is by measuring the actual quantity that is reijum'd to 
kill some given organism under certnin fixed conditions. 
It must be clearly understood that in this pa|>cr 1 am only 
-dealing with disinfct'itmts as germicides, and that the 
question of the standardisation of disinftH'tants as gorini* 
etdos has nothing whatever to do with poisonous, oxidising, 
<leodoriaiiig or any other projierty. 

Bacteriologists have in the jmst determined the notions 
of a variety of disinfectants on a great variety of micro- 
organiams, but owing to the use by different observers 
■of different methods, different organisms, and diffiu'cnt 
MbandartU of comparison, the most extraordinary diS' 
•crepanctes ns to the relative values of disinfectunts may be 
found in the literature on the subject. To take a concrete 
example of the different estimates which may be formed of 
n disinfeotant by competent observers, let me quote 
the case of the disinfeotHnt 1 will call *' A.” t.hie observer 
says “a dilution of 1:150 nt^ting f<ir five minutes on 
li. eofV kills the organisms, while l;2(t carbolic; is re<{uired 
to kill the Slime B. cqfi with certainty.'’ These results 
mdioato that “ A ” Is about 7*5 times more efficient than 
18 phenol, or, to put tiie matter in lh<; modern form, “ A ” 
has A oarbolic acid cooffieient of 7'5. Another observer 
ffnda a diltitlon of l:KKK)of the same disinfectant, 
-A/’.JtillsAfypJb iHi» in 10 minutes, while 1:2<HJ phenol is 
reqi4l4d :'ip "kuf the same organism in the same time. 
Tbaat reopti are equivalent to a co-efficient of about 40. 
Yet onowerqbswver, experimenting with tvjdioid excreta, 
gives resulhliiwhich would appear to place the cueffioietit of 
this disinfectant at from 60 to 30. according io the time of 
tiontaot. More recently the coefficient of “ A,” as deter* 
mined by the drop method using H. prodigiottus^ has 
been placed at only 0*2. 1 myself have found working 
by the drop method with B. c<di, a coefficient of 0*25. 
Mo there is a choice of from 0*2 to 00 for the value of a 
•disiiifectant, and these discrepancies (Aunot be wholly 
explained by the fact that H. typhosus, coli, and prodigiosu4i 
were used, since the rc«iet-ance of these organisms to dia* 
iolectaats, although not identioai, is somewhat similar, 
^ey oan, however, possibly be explained by the fact that 
m cepMBWias were grown in different ways, and the 
mntfiwiHlf working different in each case. Similar 
<>a8eB di||Pidely dimrent ronultH may be found recorded 


for almost every * well-known disinfectant. Theee dis¬ 
crepancies liad long been apparent, and several suggestions 
were made from time to time as to more uniform methorls 
of working; but it was left to Dr. 8. Bideal and Mr. Ainstio 
Walker to make the first deimite practical proposal a« to 
a standard method of determining the efficiency of dis¬ 
infectants. 

Their method of working is as follows (J. Boy. Man. 
Inst., 84 [ill] Oct. 1903). ’’To 5 c.c. oKa particular 
dilution of the disinfectant in sterilised water add five 
drops of a 24-hour blood-heat culture of the organiimi in 
brothf sliake and take sub-cultures every 2^ minutes 
up U) 16 minutes. Incubate these sub-emtures foi* si 
least 48 hours at 38® C.” 'Die strength or efficiency of 
the disinfectant is expressed in mumploB of oarbobo acid 
performing the same work—t.c., when we have Stained 
a dilution of the disfectant which doos the same work ns 
the standard carlmlic acid dilution, we divide the former 
by tbe latter and so obtain a ratio which we call tlie 
ciarbolin acid coefficient.” They further recommended a 
temperature during medication of from 15^ to 18^ C., 
and a reaction of -P 15 for the standard broth 

This metliod, an may bo seen, is the familiar drop 
method used, I believe, first by Mr. A. Wyntcr Blyth for 
the examination of disinfeotants (Roy. 8oc. Proc., 1880. 
No. 240), with certain stringent ana necessary precautions. 
Whatever may l>e thought of Bideal and Walker’s method 
as a guide to the strength or efficiency of a disinfectant, 
they have undoubtedly given us a standard method of 
working which has been of ike (preatest value in the study 
of germicidal values. 

As a jx-Bult of Ridcal and Walker's suggestion. (Ju* 
Council of the Royal Sanitary Institute appointed a 
cominitt(*c to consider the desirability of estaidishing a 
standard baidenological method for determining the 
efficiency of disinfectants. This committee, which con¬ 
sisted of a iinmber of oiiiiiieut' men—but unfortunately 
no ropresentaiive of the cunimercial side of tbe queatiou 
—after having some exporiments l arnod out; and con- 
sideriiig tbe iiuostion. no doubt with great care, pre.sectcd 
in AjirU, llXMi, J-hc following l•eI^ort to the (.'ouncil of thnt 
body. 

1. “The (Vmiiuitlee are of oiiinion thaf no one method 
of testing disinfectants can indicate their relative vaJu«-s 
under every possible condition. Those must lx‘ specially 
determined for the given case ixiquired. and where ficne- 
tration is jinjrartant a ‘ Threud method ’ i-* indicated.” 

2. “ For general purposes, on ai;couut of its simplieitj 

of working, the (‘ominitU-e rcijornincnd llie ’ Drop 
method,’ as described in the J. »>f the Rov. »San. Inst., 
Vol, XXI\’. (1903), 424.” 

“The lest to be carricwl out with pure broth cultuvcM 
of tlie B. typ/iotfus, using sterilised distilled w.Uer os the 
diluent of the disinfectant.” 

“ All nutrient broth to liavn a eonsfnnt rt-acUon of 

“ Where sjsvia] conditions exist, whu-li m.iy intertere 
with the iielivity of the disinfeetant, the f on^umer should 
be advised to cull for the same conditions lo lx* embodied 
in the h'st.” 

This report was adopted by tlic (V»ua<*il of the Royal 
Hanifjiry Institute, but almost immediately withdrawn, 
and the (/ominitteo have since then lieeu silent, li^ould 
have passed over this abortive report, but that it has had 
nn important effect on the question of the fitandordisation 
of diflinfectants. Whether the report should ever have 
apiieared in the public press is not a question 1 am pre- 
(mred to answer, but as a fact it was published in the 
“ laineet ” and othei* journals, and has given more or loss 
an official sanetimi to the llideal-Walker method of 
testing and expressing the effioiency of dismfqgtants. 
Tliis report, ana the publicity which has beim givmr to 
the question by papers in scientific journals, and the 
free advertisement of carbolic acid ooeflicienta, combined 
with liie real need which is felt for Nome guarimtee of 
the germicidal value of disinfeoUnta, has resulted in 
the RideahWalkor method being naore or leas generally 
accepted. The pc^^on to^ay being that (lovemmeiit 
departments, XQunidpai oounciis, and otlier large liodies 
are oontracting for disinfeotants on tiie Rideal-Walker 
coefficient, while manufacturers are vieing with one 
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H-notbor iti their otulnavouM to rafte thoir cooflUoionta i 
lo the hi^jhest waaible limits. 

It must not he forgotten that a standard teat shoaid bo 
diacriminat© fairly not only between i 
worthless articles and the moderately good and very good 
ones, but also Itetween the many very good diainfeotants 
at present on the market. PrmdicaUy any bacteriological | 
oomw out under similar eonditionH will distinguish ‘ 
oeween. for instanco, the worthless mixtures so often , 
sold as carbolic powder, and a really genuine rarboli(! 
jrawder; but it takes a method of grmt accuracy to dis¬ 
tinguish lietwecii such higb*olass disinfectants, "^as. for ' 
mstanoe^^al* Cyliii, Ker^k Wsol, and similar substances. 
Messra. ^deal and Walker, m proposing their standard 
evidently tliought that- they had at least the essen- 
f. ? >™'<'thod sutnciontly reliaolc to disUuguUh between 

high-class disinfectiuits. 

this pa{>er lirst to consider a few factors 
wi^h intluenco thd gorinicidal value of a disinfectant as ' 
by the drop method, and then to criticise the 
HideaJ-Walkor method, and to make a few suggestions, os ■ 
to the direction in which 1 consider tests as to the gerrni- 
•oidal value of disinfectants might be improved I 

InfiunMe of organic maUcr ,—It is a matter lieyond i 
■disputo tJiat in anything requiring disinfection, organic 
matter is idways )>rosont., and in the vast majority of cosijh | 
the quantity of organiit matter ia large, and, oomparetl 
with tho volume of the disinfectant, enormous. In 
eon^dering the real efficiency of a disinfectant, tho 
possiblo influenoc of organic matter cannot be neglecto<l. 
The difficulty is to know what organic maUors to select, j 
In tho ex}miiments recorded here 1 liave taken as typical • 
'<'*rgnnio matter to which disinfectants are likely to come i 
in contact in practice : fiecos, urine, and blood. I have i 
also taken milk in order to compare the efTciits of this • 
Nubstanoe with that of tho others. The possible number i 
*of organic substanc^^ with which a disinfoetant may ' 


to make the co>effioienb$ low, but tfio uooditious he|n.y 
the same in the organic and water Molntioa, this 
may be disrogo^cd. Tho fact that in cm© ease autufftlly 
«H5CU*ring B. cvli was used, aud in the ease of the tap WAtepri 
H, cjoli inoubatod in broth fur 24 hours, is a factor whi^h 
cannot be neglecited, for not only is the dosage ditt’eront in 
tho two cases, but iny cx^iertence is that the varieties of 
Ji, coif us they exist in fuceea vary somewhat widely as to 
their resistanoe to diKinfectauts, It is probalile that this 
difference in i|osiNtafi<‘e has an iufluc<i(s> mi the coeffioieiit 
obtained ; this is a |M>iut to wliich I wish to refci‘ later 
Tho broad bust roinaiuM from these c.V{x’iriineuts, alm’o 
these factors are not siiffioteutly serious to effect tins 
conolusion, that faiiwa have the nffoct of enonuously 
reducing the carliolic aoid coefficient of the disinfeotants 
examined. 'I'hc objects »)f Kenwood and Hewlett's 
experiments, it should iw moiitioned, wore in no way 
connocbsl with the inHuence of organic matter as such, 
but were intended t<i demonstrate the v>due$ that aro 
obtained for disinfcidmits when used under praotical 
conditions. 

Turning lo tlio o\[siriincuts carried out by Major 
f'owlcr (.1. Hoy. San. Inst,, 27, No. 1), working under tlie 
(lirw^tioii of Firth and IVof. Miusf^lvean, wo 

rind five reconloil as tlic coeffioumt of ** IHsmfeotant 
No. 1 ” at (13^ CJ. (one cvjieriment only), and 8*ii5 as the 
coefficient of “ Disinfectant No. 2 ” (mio experiment oidy). 
Theso c<K*flicienfH were obtairioil by adding various 
diluticiiiK of the disuifeidant fo tulms which containud 
w'hcn dilutiMl half thi*ir volume of a Hltorod inlxtare of 
1 grin, of fresh human fanjos and KM) c.c. of fresh human 
urine. The sojhl firoal inattur present in aiieh a uilxture 
would 1*0 extremely small, mid the cxperimeiits are too 
few in umnlier to dtnliice any definite eonolnsions; but 
as far as they go they confirm the foot that the jircsencd 
of urine has not a great infliiciU!© on tho coefficient of tho 
disinfectants examined. 


Tablb r - 


BisliLfectaat No. 1 
„ No. 2 


-Carbofic arid r^fficicnt/i in ynknoini qmntitit;9 of organic matter. {H. coli communxH ) ' ! j 

:4^:- 


Krnwood hiicI Hewlett. 


Fowler. 1 

niyth. 

.Naturul ( oli. [ llnAh Coll. 


1 Nutnrai CoH 1 

1 1 

Wroth t'ori. 


Temi). 

J'Mwm. 1 

Uriiio 

1 Temp. 

i 

' Tn|> j 

j 

! 'JN'inp. 

, 1 

1 hUMKeiij Temp. 

t^rlae uhil 
a lltUo 


1 

i 


'V. 

1 « ater. 1 

I 

1 water, j 't'. 

j hecc*. 

17 

1 2-4 

4*0 

! II 

' C*0 

^ 17 

5*7 Jrt 


17 

2*4 

4‘0 

i ” 

4‘0 

D 

6*;l 2U 

1 



>nip. j Distilled 
"tl. } water. 

7(1 


20 

20 


d*o 


come in (contact is very large, but 1 submit tliat fieces, 
Ttrine, blood, an^ milk will at least give nu idea ua to 
whether organic matter is of sufficient inqKu tancc to bo 
taken into account when considering the effioionoy of 
disinfectants. But little work lias lx;eii done in tho past 
on the inlluoncG of the presmire of organic matter upon 
coal tar diainfeotants, although the oxidising disinfectants 
have lately received considerable attention. Kenwood 
and Hewlett (J. Koy. Han. Inst.. Vol. 27, No. 1) K>ok 
disrnfctctanta of a uniform strength of 5 j>or cent., which 
were added directly to and thoroughly mixed with 25 o.c. 
■of typhoid fieces and of urine, and, after half an hour’s 
exposure, inoculations were made into a suitable iiiedinm 
(MoCptikev's bile salta luediuni in Durham's IliIm^h, and 
Coiuradi plates). Tht'se wore incubatcxl up to three days 
at 40° to 42® C., and the carbolic acid coefficients ob- 
taiaMlI by treating standard phenol in tho samo manner, 
('arbolic aoid coefficients of the disiufeoiantr. in taji water 
and in distilled water, without the organic matter, were 
also obtained. (See Table I.) 

Th^ are one or two important points which must 
•Ifo taken into consideration in comparing these rosulta. 
I at, tho amount of organic matter is vari^e, more being 
present in tho disinfectant solutions than in the ctmtrol; 
this, as i shall show, would tend to make the real co> 
-effieWts too kPlr. 'Boeondly, the use of tap water, as 
riihown by Mr. T« K. lioyd (this J., IfKffi, 406 et aeg.) tends 


^ .Somervilif ami W'alkiu' ('I’lic Huiiitary Kcoitt’d, \’ol. JIK, 
No. 887, p. 485) rntord some exjicrinients in abich, in 
mldition U) urine, I )Kir ccnl solutions of Ncrnin, mucin, 
IKiptom*, casein end gelatin, wore takim ns types of dlf* 
fcj-cnt foi nm of orcanic matter, and it is suggested tluvt the 
method (^uiiIh* utiUsed to elossiiv disinfectants aud toeom* 
jiare llieir germicidal valuta when enCoimtering diflPH'ont 
forms of organic mailer. With regaml to tliO^ftoluiums 
of iiejitoiic and casein, they give us no efuo to4he Jiifl^ncc 
that those siibslances tn their natund atOfAibkyo 
ujK>n tlio germicidal value of disinfeotantM* Buthi^a 

have diMsolved the substances in sodium oarbonate. Tl^' 
ex}wnmonts on serum tuid bloisl. In luore'^or less their 
uatiiro] state, demunstrale adnurably the usolessnm of 
drawing any conclusions from tho ‘ use of very stnall 
quantities of organic matlcr with disinfeofants of Class D, 
since it could Iw inferred that 50 |)er cent, of •^erum 
or blocxl would render tlumi alwoUitely usoh'>s as 
gormicidoH—an mfeveno© which would Ixj most uiifair to 
the ooal tar dismfectantH. 

In th© ©xperiinonts recorded hero I have adopted a 
slightly different method from that recommeiidoil ,.by 
Messrs. Btdeal and Walker, tho modifieatibft’ ff&g 
to 0 . 0 . of the diluted disinfectant in distilled wAtbr. S3 
six drops of atandard broth oultaro iaoubaWjfq£;fi4 
at blood heat. My only roaB<in for nsiaff thhiMtill^lll^ 
being that 1 have fosaltsobtained by 
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■ . t .: 

ow Heveral years. It ffivca reaulta in disUUed water 
almost identical with the KideaI*Walker Talues. 

Qtrmifidtd valnes in water. —These were ttikcn in dis¬ 
tilled water at temperatures varying from 14° C. to 18° C., 
and were obtained with typical B. cm (^munis (Houston’s 
“ Flaginac ”). The nniuberR recorded in the tables are the 
moan values of a large numbor of experiments, and 
indicate the volume to which the disinfec^tant has to bo 
diluted with distilled water (or with the particular organic 
fluid) in order to kill the organism in T2J minutes* contact, 
but not in 10 mimiles. 

—A little water was added to normal fieces and 
flic mixture ground up in a mortar to as hoinogeneous an 
emulsion as jioswble. Five gnus, of tliis mixture (fseoes- 
einulsion), or definite dilutions, were weighed into several 
corked test tubes. The total solids in live grms. of the 
emulsion were determined bv drying al 100° (t. The 
nitrogen was determined by iKjeldahfs method, and fat 
by extracting with ether. To the test tubes containing 
6 grins, each of fecces emulsion or the diluled emulsion 
was added 6 c.c. of variouB dilutions of (he disinfectant; 
the volume so obtained was considered to be ecjual to 
10 <‘.c., and the dilutions hove l>een calculated on this 
assumption. The mixtuif of (he disinfectant and foiccs. 
after thoroughly ahaking, was allowed to stand at least 
ome hour. Inocnlationfl were then taken into nutrient 
broth, the lubes incubated in the usual way, and later 
snbc'uUurud to detect organisms ot the cof* grou]>: if any 
positive results were obt-ained, all further oxtHiriment-K 
with these tulies were rejected. Hix drops of a ‘i4-hour 
culture of typical H. cr*/? cawnmnia wfjrc tlicn add<‘d and 
the tubes abakon, and inoculation made into Iirotb at 
intervals of minulcK. three platinum loopfulls <if the 
fwccs-disinfectRUt mixture lieing taken for eaeli in»>cula- 
tion. J'he experiments were made at temjH'rnturcs 
liotwccn 14° C. and 18° (\ By diluting the original 
leeccH emulsion witli distilled water, the 5 gi'ins. of fieces 
were made to contain less and loss organic matter as 
required. The total solids of each dilution of thi^ emulsion 
were always checked by drying at 100^ ('. 

It was not found possible to work, or to get a satisfactorv 
mixture with a dUiiifectaut. with an original fuM-es emul¬ 
sion oontamlng more than 14 to 16 per cent, of drv solids 
(7—7*5 in the fasces disinfectant). Exix'iiments by this 
method were made on mixtures containing about ‘2*<i per 
c<<nt., 4*8 )>f‘r cent., 0*1 per cent., and 7‘*J jK'r ceiil. of total 
solid matter. Where the solid matti r w as slighliy different 
from these figures, a slight correction has t«‘cn made for 
the purpose of comparing the figures recorded in the 
table. 

In iUustrnfion of the method the following results of 
one series of exix’rinients may Ik- given. The results given 
in the tables are, however, the mean results of many such 
experiments, and this plan has l>een folhiwed througbout 
tbe exiwriments with urine. Mooil. and milk. 


the broth culture. speciAc gravity and nitrogen 

of the urine was determined in every case. 

Mood .—A few experiments were made with fresh human 
blood. 6 c.o. of the blood being mixed with 6 o.o. of the 
diluted dieinfectant/ 

Milk. —Experiments were made with (1) fresh milk 
with all its fat; (2) condensed milk with all its fat (Anglo- 
ywisH brand); (3) separated milk; (4) condensed 
sweetened separated milic. 

It was found (mssiblo in the case of the condensed milke 
to work with 46 {ler cent, milk solids (20 per cent, in the 
dilution) in the sweetened milk,, and ^ per cent, of mBk 
solids (16 per cent, in the dilution) in the sweetened milks. 
Dealing only with the coal tar disinfectants, it was found 
that resuItH similar to those obtained with diluted tm* 
sweetened condensed milk were obtained with frosb 
milk, provided the solids were tlie same, and they con¬ 
tained thesamoT^orcentageof the fat, and results similar to 
those obtained with diluted sweetened milk were obtained 
with separated milk containing the same fat and solids; 
in other words, the influenoe of cane sugar ujxm these 
disinfectants is very small. Experiments previously 
recorded ('‘Anal 3 ^t,” 81, No. 362) show the influence of 
milk sugar to be also very small, and, further, from my 
expenuicnts with fccces, 1 think it is not too much to 
say that the whole class of carbohydrates has little If 
any influence on the germicidal efficiency of coal tar 
disinfectants. The following table gives the nverage 
composition of the organic Mibstances used in these 
experiments;— 

Table 111.— Fceccs-emitlsiifn : — Tt>t(d ftulidu, J2'4 per 
rnit. ; ether ertrarf. 2’6 per cent. ; nitrof/en, 0-9 ytereent.; 
carbahydratefi, about 34l p(‘r vent. ; anh, 1*2 per verd. 
Bloftd. huntan, not anatyeed. ,60 ptr rent, uacd in rzi>t'ri’ 

niriifn. Friia, up. gr. 1‘02(>; nitrouen. 1*6 per cent. 


Milk . 

Separated milk . 
('undrnHud „ 1 
Coiiduntiod „ ^ 


I'otlll 

]<’at 

Kitroizeu 

Milk 

Cane 

nolidB. 

per cent 

IK-r cent 

sugar. 

si^ar. 

1 

iy*o 

4-0 


4-7 


o-s 

o.:i 

0 «ft 

4*0 

— 


I'OO 

1-7 

U’Z 

30‘S0 

:»9-uj 

IM4 

1«80 

14*04 

— 


For the xmrposc of reference the disinfectants examined 
have lieon roughly divided into the following classes:— 
Dhsk a.. Phenol. Class ik, Cresylio acid (Trier© 
sol). Class 0-, DisiubKitants cotitaitung carbolic 
or c.reHylic acids, ami giving a clear solution with 
distilled water. Examples: Lyaol, Cooper’s fluid, 
cresj'lic acid and soft soap. &,e. Class D., Division (a) 
disinfcctunts coutuinirig little or no carbolic or cresylio 
acids and giving nn emulsioti with distilled water. 
Examples; Kciol, (/.yllin, Izal, llactox, &o. Division 
(8) disinfectants containing carbolic or cresylic acids, and 


Table II. 


Experiments mth Jaaces. 

Six dropn 24-/umr eufture of the U. eoh vonimnniti in broth -1 16, incubated al 38° (\ 



DililUon. 

2 per cent. soUde, temp. 15" v. 

■' 1 ^ ‘ 

j 4*1 iwr 

. 

'eot. solids, temp, ib" C. 

6 per cent, solids, ti 

znp. U* U 

* 


7i m. 

10 m. 12J in. 

7, m. 

10 m. 

J 2 i m. 

7ji m. 1 10 m. 

12^ m. 

— 

^ tf “ " 




- - - - 



— 

Phenol 


+ 

+ + 

+ 

+ 

+ 

+ -f 





+ + 

i -1- 


-h 

+ + 


M 

1:70. 

Results_ 


+ 

1 + 

+ 


■¥ + 




76 

+ 

76 


+ -1- 

70 

. * .. 


17rine.->Xlio ox])crimcut« wore carried out in the 
same maimer, except that fresh urine or mine and dis- 
tUled water were eunstituted for distilled water in making 
up the vaiiouB dilutions of the disinfectants; Uie urine 
vas-not steriUsedr but the disinfeotant and urine were 
allowed In stand Ib oontaot for one hour before adding 


giving an emulsion with distilled water. Examples: 
Kmulvifled cresylie acid and many commercial dism^' 
tonis. Class Disinfoctants givinga clear solutlonj^t^ 
in distilled winter and tan waW. Samples: Formalhv 
Cbinosob pyrogallio aeid, Ac. ». Oxidising^or 

semi-oxidiBing disinfeotsdits. 
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In the followuig tables the aumbfrs show the avera^ 
Tolume to whioh 1 vol. of the dtsmteotaiit must be diintM 
in order to kill the organiems (il. ooit* under 

the oonditions of the exmrimente, durinir a ooutoat of 
exootiy 12j^ minutea. TomxMraturtlf^ 14^ to 18'^ C.; 
average temperature, 15° V. 


TilfiLB IV.— JSxptrimeHt^t with fcoce«. 


Disinfectant. 



8oUd matter, pet cent. 

( 

0*0 

s-o 

4*8 

»*1 

7*2 

'Class A. Phenol. 


80 

I 70 

70 

TO 

70 

<nass C. 1. . 


16U 

ISO 

100 

90 

86 

Class D.al. 


480 

' 200 

180 

120 

90 

*11. 


480 

200 

130 

110 

1(10 

m . 


140 

' 110 

80 

76 

76 

•Cliws E. I. 


80 

1 »0 

80 

30 

30 

„ n . 

.. . * 

20 

1 20 

20 

20 

to 


Tablb W—Experiments with ivhitli' milk. 


Milk lolids, per cent. 


Disinfectant. 

0*0 

2<4 

1 3*6 

«*s 

i-: 

! 

1 20 

•Class A. Phenol ... 

80 

76 

70 

70 

1 66 

60 

.60 

K^ass B. Cresylio acid 

176 , 

1 140 

126 

100 

1 — 



Class O.J. 

100 ; 

120 

110 

70 

! — 


— 

CUm D.al. 

480 

160 

110 

06 

! — 

_■ ' 


„ all. 

'Class £.1 . 

480 

100 

120 

90 

1 

1 50 I 

50 

30 

30 

30 

30 

1 — 

1 ■ 


.. n. 

•Class Ft. 1. 

20 

20 

20 

20 

1 — 

1 —. 


360 

120 

lao 

40 

I — 

. — . 


Potassium porman* 
gauato . 

• 

2000 

800 

' 700 ' 

400 

( 

i“i 


- 


duo^OQ of fiaoes w milk or Idood haa the otleot of redu^g 
tiitir geroucidal effioienoy as judged by the drop 
It wiU further bo notioed that while the drop is at-djMt 
sharp, it toads to become less and less as wa introdttoe 
more and more matter, until it tends to oeaao altogether. 
IVe may, in fact» by taking as abseissiB the amount of 
anio matter present in each experimant, and es 
inates the effective dUntimi in each experiment^ deter* 
mine the position of a number of points. These, wJtan 
joined up oy lines, form rough curves, whioh if the inter* 
mediate points had been determined, and if no error of 
experiment existed, would probably be perfect oorves, 
which all tend to become straight ^es; m otiter words, 
a point is reached, its position depending on the nature 
of the organic matter and the j^rtiouiar disinieotaut, 
where the introduction of more organic matter into the 
test would have no further iulluence on the efficiency of 
the disinfectant. This is, I think, a most impflnrtant 
|.)oint to keep in mind when oonaidering dUinfeot^ts of 
this class, for it shows that although a disinfectant may 
lose a certain amount of efficiency in the presence of 
organic matter, yet it may be a most Cxcellmit and certain 
gorjuicide oven in the presence of an enormous quantity 
uf this orKoiiio matter. 

The milk curve for a particular disinfectant was in each 
case found to be lower than the separated milk otun^ ^ 
This difference is undoubtedly duo to the fat, which, M 
(me of the chief factors in lowering the germicidal 
efficiency, nitroeonous bodies of the tilbumin class beiny 
the othe r, (“^lalyst,” 31, No. 302.) The inffuenco of 
albumin is well illustratini by the offoot of 50 per ootit, 
bloml on disinfectant Dal. Jii every case the curve for 
each disinfectant in fvsecs lies somewhere between the 
curves for the disinfectant in separated milk and milk, 
and follows the same course. 

The fat (ether extract) in the fceces experimented on 
has on average value of 2*0 per cent, emd the fat in tho 
milk an average value of 4*0 for mure or less the juaine 
amount of solid matter ; so that if we only hod to oclsilid/er 


Tablr VI. — Expi^rimeniit in sefnirated milk, and in siverlened separated milk : the solids express the quantities of 

actual milk solids present. 




Milk solids, per cunt. 


Dlsinfeotaut. i 

0 

1 1 

1 ^ 

4 1 

0 

i " 1 

10 1 

16 

■Class A. Phene!. 

’ B. Cresyllc add. 

80 

76 

70 

1 

i 70 

05 

eo 

00 

175 

' 160 

130 

no 

100 

90 ! 

80 

C. I. 

100 

J30 

no 

' 96 

86 

76 

66 

C. IT . 

120 

100 

90 

; RO 

76 

70 

66 

„ D. al. 

480 

200 

160 

120 

100 

HO i 

80 

.. «n. 

480 

210 

180 

1 160 

130 

116 

100 

,, Emulsified Cresylio acid_ 

260* 

1 

— 




80* 

.. B. I. 

30 i 

80 

:J0 

30 

30 

30 1 

30 

„ K II . 

20 1 

20 1 

20 

20 

20 ! 

20 i 

20 

F. It . 

:i60 1 

1 

170 I 

1 140 : 

1 ' 

120 

— 

100 

— 


* Calculated on the real cmsyllc acid present in the eondsion. 
t These disinfectants were tmted by a slightly different method, see page 1188. 


Tablb VII.—iPxpcrtmenfs with blood, 50 per cent, human 
blood used in each ease. 

Disinfectant of Class D. (a 1.) required, 1:100, and 
<])hcuol, 1:80. 

Tablb VIII.— Experiments with urine. 


DiMnfactaat. 

0. 

Per cent, i 

10. 1 

1 

)f ndue. 

20. 1 

60. 

Piicnol . 

1 80 

1 1 

80 

80 

SO 


{ 180 

160 

140 

140 

*<J II. 

' lao 

no 

110 

110 

DM. 

480 

410 

400 

400 


If we exaraiti«i^^%^ tal^es, it at once becomes apparent 
4bat with the dhra^tots of ClaM A to D, the intro* 


the fat, wo might expect the curves to lie almost exactly as 
they do. The nitrogen in the fseoes is higher than that in 
tho milk, and its iiinuence oumot be nejghxited ; however, 
all the nitrogen of the fsucea docs not exist as nrotcids, and. 
if these substanoes or closely allied ones are the only oqm^ 
in addition to fat which influence the gennlc^at effioien^'^ 
of Idle disizkfeotants, we cannot speculate on we probable 
influenoe of the nitrogen, unless we actuidlyostimate the 
amount of proteid ni^o^n present. Fmoes is, however, 
such a complioated ana variable mixture that it is a 
profftless task to consider all the possible influmcos 
which may come into plav. I think, however, that 
carbohydrates may be negleoted (with disinfeotants of 
classes A to D); and the inffuenoo of bile salt# is 
praotioally nil. The broad fact remains that the ourvea 
in fscies follow those in milk and separated mi!l4.,8|id it is 
obvious that by making a mixture of milk aftd Mparated 
milk, the inffuenoe of f»ces of any given oompoei&n can 
be, if not be exactly Imitated, at least vary oloeely indi* 
oaied. . , 

ifxidUing disinfedantt. —With or .'lemi* 

































ULYTH—THE STANDAKDTBATION Q| DISINFECTANTS. [Dec. 31. looe. t 


o^iniriK disinfectent* there are, I think, two thinga to be 
naftfci'tainert with regard to their notion in organio matter, 
(ly What i« their value when added to anhatanoea already 
. oiitaining the gcrma 1 (2) What ia their value when the 

jjfnn.s are added to the organic matter containing the 
diainfectant 1 

IVitJi regard to (2), the value obtaiiierl will depend in 
the iiH'Senee of a laige amount of almoat any organic 
iiuitler almost entirely on the time which ia allowed to 
elapse before adding to the diainfoctanl—in other worda. 
if the gerina are not added fairly quickly they will not lie 
kilted at all. And Ihia ia one of the main iidvantagea of 
(lie coal tar diaiiifectonta over the oxidising disinfectants. 
11 ith the eon] tar diainfeotants, whatever may be the 
iiiflueneo of organic matter on the initial efficiency, it 
does not destroy the diainfcctant. The diainfeetunt will, 
if given aulfieient time, exert ita inflncnce even in the 
lUTsence of large ainonnta of organic matter. 

Exnerimenta were made with jiotaaaium ]iermimganat/e 
and F.I. in milk, aix drops of the coli broth culture being 
added to steriliatid milk liefore adding the diainfectant. 
the time being taken from the t.ttiie of emptying the 
pilH'tte. Tt may be said at once with regard to F I., that 
it spjnirently had no oxtdiaing effeota, the values and 
curves obtained corresponding very closely to the coal tar 
disinfectants, except that it is influenced very iiiiioli by the 
preaoiiec of fat. 

With iKitaasinm permanganate no curve was obtained, 
flic fall in efficiency bemg a straight line. Vnfortunately 
want of time has prevented me making experiments in 
faees and in scqiaraUat milk; hiit it ia obvious that, pro¬ 
viding it ia proved that earbohydrates inHueiicc this 
disiiifcotnnt, as it is ecrtiiin they will, the fall ot effleieney 
in ftcces would be greater than that in tmsweeiened inilli. 

Tlio point I wish to eni|itiuBiao here is that the fall iii 
efficiency in organic matter of a real oxidising disinfectant 
is proportionate to the organic mutter, and may he rcqire- 
sented not by a curve hut by a straight line, and" that these 
disinfeotttnts will be influenced liy any oxidisablc organic 
matter whatever. 

Tin- nuero-orgnmum ■iisi'd and the nlruin «/ mirra- 
orgamnvi particular micro-organisni which is to he 
used ill a standard teat is of considcrahle importance, 
especially when we romember that it is suggested that the 
i|Unntity of any given dieinfeotant. which may he used in 

<i 


higher reaiatanoe than S. typhomis, and that then, even if 
the drop method on naked organiams did represent a real 
difference between ejiy two different diainfectanta, the 
difference wonld not be the same when the diainfeetanta 
wore^rc^uired to kiSia more reaiatant organism. 

The influence lofBgariation in strain of the mioro- 
organism used haafWm referred to by Lfeut.-Col. Firth 
and Prof. Mocfadycan (J, Iloy. San. Inst., S7, No. 1). 
“ Too ranch importance,” they say, “ must not be attached 
to it, ns the experiments ahow that the behaviour of 
several strains of B. (yphmut in the presence of varioiia 
diainfectanta in corresponding, aolntiona ia remarkably 
aimilar. We are impreaaed with the fact that different 
strains of B. typhosus present certain differenoea as to 
tendency to clump, and for this reason admit some nretU- 
lection for the employment of filtered cultures of this 
micro-organism, but the error from this source we think 
ia small, provided that due care be taken to sec that the 
particular strain employed ia normal in all ita cultural 
feiitiirca. If wo now turn to thegecord of the experinienla 
carried out by Major Fowler, and upon whioh, pre- 
Humably, the above remarks wore based, we find that for 
one disinfectant the carbolic acid coefficient determined on 
broth cultiiiea of B. typhosus varies from leaa than (I to 
niqre than II ns the reault of eight recorded experiments— 
it is true that these nlisorvers say that “ before stating that 
any given disinfectant has a definite coefficient as against 
a particular micro-organism by this or any other method, 
the saiiie result shoiUd be obtained in not leas than three 
out of five observations.” I suggest, however, that the 
infiiieuco of ilifferent strains of organisms might account 
in part for these different results, and tiiat liefore any 
organism is adopted as a standard organism, especially 
if the organism is liable to clump, and has such appa¬ 
rently widely different powci-a of resistance as judged by 
the cx)ierimcnts of Major Fowler, sufficient exiierimenta 
should he carried out to settle the question decisively if 
possible. Am the work recorded here was |>oifofmed with 
typical B. roll, the question of strain of organism naturally 
arose—altlioiigti in this case it ia not so important, as my 
figures are based on average results Ur A. C. Houstoii 
kindly supplied me with a scries of tyjiioal and o-typical 
coli organisms; time has not, yet jiennitted me to iiiiike 
a coinplelo examination of the whole of these organi.sm.s. 
Of those examined the following resultsVere obtained 
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the ja-actical Wk should be governed by the experimental 
coofiiciont. It has Ixien proved by several workers that 
the carbolic acid coefficient of a disinfectant whioh, tested 
by the Kidool-Walkcr method ogainst B. gives a value of 
11. gives with typical B. coli communis a value of from 
() to S. From a number of observations made on organisms 
of varying resistance to phenol, end from an examination 
of the figures given by other workers, I do not think it is 
too mitoh to say that in the majority of cases, if not in every 
case, if oatried out under exsotiy the same oonditions, 
the higl^ the resistance of the organism to phenol the 
lower will be the coefficient obtained. B. fgpAostM is no 
doubt the best rewesentative of the fescal pathogenic 
organism, but the fcot must not be lost sight of that die- 
infrotiints will often he required to kill organisms of a 
' >. . 


The four strains of typical coli examined gave as the 
average of six experiments on each a value of 80. 
One typical in every one of the above charaoteristica 
except that It did not ferment cane sugar peptone, 
gave a value of 70. It would appear, as far asmese 
limited exjieriments go, that when working with B. coli it 
is sufficient to doU'rmine its “flaginac ” character and 
its Mwer to ferment cane sugar. 

These cultural features must, however, be determined, 
08 «-tyjiioal coK (some at least) have very different 
resistances and give quite different carbolic acid co¬ 
efficients. For instance, Coli Nq. 8 with disinfectant 
Doll, gave a coefficient (one experiment only) irihioh was 
noariy as high as tffiat which S. typhtum 'gtri*,' 

Th» thread metfwd.-rA, number ai' ftpetimetHs were- 
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made with the thread metiiodr uBinglki-hour old oulturea 
of ecxmmunta grown cm agar, mth the general xeanlt 

that ooeffittiente oonajnonoxisly lower than thoae given 
by tbo drop method w'ore obtained. , This is qui& in 
nnoordoaoe with the work of other olMven<. A modih* 
oatioB of the thread method was triod ijpf|der to aeoeHain, 
if possible, if the disinfectants oontii£||E^ soajps had any 
l>owr of removing and penetrating the dried oi^^o 
medium in which organisms might be embedded. Ilie 
modiiied method was as follows: Standard steiiiie silk 
threads were placed in standard broth, which was then 
inoculated with the organ^m and inoubatcd.for 24 hours 
nt blood heat. The threami were then remov^ end hung 
singly over a sterile wire suspended inside a sterile beaker 
ana covered with a sterile Petri dish. They were then 
placed in the incubator aud dried at blood heat for 24 hours 
—tho subsequent proceeding wore as in the ordinary 
thread method with naked organisms. The method 
of working gave with tho majority of the emulsion-forming 
saponaceous disinfectants a oonspicuously higher co* 
(‘ffaoient thiui docs tho ordinary thread method, and gave 
far more uniform results. It is. I think, also a little more 
iinalagous to the conditions which might bo met with in 
prootioal disinfection, when the organisms are always 
itnbeddod in s more or loss resistant organic medium. 

'Fh© following results were obtained by the two methods, 
the figures representing dilutions effective in 12^ minutes 
jiK before. 
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in tbo light of these experiments, let us consider whether 
the Rideal-Walker method or any other modiiluation 
of the drop method carried out on naked organisms is a 
i-oliabie guide to the germicidal efficiency of a disinfectant 
when used for practical purposes. The answer to this 
has been—No, but it is the best test we have at present, 
and it gives a very good idea of the relative value of disin- 
fectmits. Further it has been stated that it can be 
modified to meet the requirements of special cases. 1 
would ask those who say this to give any instance whore 
disinfection was reuuirod which was not a special case,” 
or any instance of bacteria living without organic matter 
to live on. What modification would a borough engineer 
oiill for. when ordering disinfectants in bulk for putting 
on tho roads, pouring down gullies. Hushing urinals, or 
treating refuse hea{>s? This plea for modification for 
H)>coial cases is, I am quite convinced, absolutely imprac¬ 
ticable, it would load to endless double and disoretianoies. 
and be desirable neither from the consumer’s nor from the 
uiaAafsiOtarer’B point of view. Let us first consider the 
i{uefltio& as to the utility of the Btdeal-Walker coefficients 
from the oommeroiol point of view. Disinfectants ere 
being bought and sold at present on this coefficient Is 
this always fair to all disinfectants? The tendency of 
tiie germicidal values of the high-class ooal-tar disinfeotaata 
in the jmis^oe of some forms of organic matter, is to 
approdlRi one another, and even in some oases to actually 
cnange places in order of merit as shown by the tables. 
The points of greatest difierenoe coincide with the valt^ 
obtained in distilled water. 

To take a oonerete iastaaoe, a disinfootant A costing 28. 
)>er has a KideaUWalker value of 7, and uiother. B, 
at Is. per galU has a coefficient of 2. In the one case 
seven units are obtaified for in the other four units for 
2s. A is better B. Now introduce 4*8 per cent, of 
solid feeoal mattoAntO the test, and let us suppose we ^t 
ooeffioients erf 2 and Idi FeBpooi4Tely,,*.«k, in A one obtains 


two units iot 2s., and in B, three units for 2s.» or 
better than A. Is it fair to B to sell or buy on tho Bkhm- 
Walker coefficient ? Another instance m the 
biUty of relying upon the dro]i method is water, ■» a 
common form of specification for the ropply of disin¬ 
fectants for use in the county borough. For iiistei9>c*e, 

I at Brighton, tho schedule for the supidy of dbdnfechmts 
run8-~*‘ darbolio acid—To contain at least 95 per cent, 
of tar acids, to be of the quality oommoroiaUy knows as 
No. 5. free from tar oils, oontainuig at least 10 per oent. of 
an available orystalUsod phenol, and to be wholly soluble, 
in twice it» volume of a solution of caustic soda of sp. gr. 
of 1-070.” 

Contractors supplying disinfectants to meet these oon- 
ditions, could, and 1 have no doubt do, supply articles of 
widely different^ germicidal value, and the mtroduotion 
of a guarantee of germicidal efficiency is not only desirable, 
but in view of the importance of municipal riisinfootioa, 
absolutely essential. Jjot us for tlie sake of argument 
introduce the words ” shall have a carbolic acid coefficient 
as determinod by the Rideal-Waiker method of 0415.” 
In other words, what is required is an acid or mixture of 
acids equal in efficiency to 95 par cent, carbolic acid. Now 
Die carbolic acid ooemoient of cresjdic acid is about 2, 
HO that one contractor might supply an article ooatainmg 
95 per cent, of real carbolic aoto, anotlier 10 per osnt. of 
carbolic acid, and some 50 per oent. of oresylio amd, both 
would have about tbo same ap£»tr^t effioionoy. Intro¬ 
duce a fmues emulsion, however, into the test, and the 
oresylic acid mixture at once falls below the 95 per cent, 
phenol. It is obvious that the two substances cannot 
be compared as to their real value by their action on naked 
organisms. Incidentally it may be mentioned that 1 have 
uM(-r invostigaUon at present a method for determining 
the po[>ortiuns of carbolic acid to oresylic in a mixto^ 
of those two substances by observing the difference m 
germicidal value in organic matter (milk). If we disre¬ 
gard the commercial side of tho question and look upon 
tho carbolic acid coefficient as a guide to the quaaDty 
of disinfeotaut wo slioiild uffe for any practical disinlectimi, 
it can be clearly seen that, if we disregard the possible 
infiuonco of organic matter, we run a grave risk of not 
using sufficient disinfootant, and Diis is txue even when 
we allow a very large margin of safety. Nobody will 
deny that it ik desirable to Introduce organic matter in 
some form into the drop method test—^the quesDon if 
what organic matter, and what quanDty. Fieoes is to 
mv mind the type of all organic matter that requires die* 
infection. If a disinfectant will disinfect fcsces, 1 think 
we may safely Infer that it will disinfect blood, fms, urine, 
or any other common organic fluid. 

If various dilutions of a disinfootant, mixed wHb variona 
definite qualities of a perfect emulsion of fieoes, had con¬ 
sistently a carbolic acid coefficient of at least 10, whatsvwr 
quantity of fa>oal solids was prcReut, provided the same 
quantity of fseoal solids was present in the control, then 
I should have no hesitation in saying that the disinfectant 
hiui an efficiency coefficient of at leaai 10. Bat faeces vary 
very groaDy in oumposiDon, especially as regarda the fat. 
We might take the average oomposiDtm m fisoea, and 
decide that a certain quantity of such f»ces should be our 
standard organic matter. But it would be impossible 
to Insure a supply of such average fesoes, and further, 
apart from the dUagreeableness of working with auoh 
a medium, consistent results cannot be g<rf even wi^ 
careful grinding and mixing, unless wo areratt up a oon>' 
sideraUe number of expecimonte. If fisooa oaiAobba usad, 
caa we use a substance in tho place of fisoes that will give 
the same result ? I have already shown that with oastain 
disinfectants the curve obUiond from fasces of a given 
composition lies between the curves obtained from 
separated milk aud whole milk. Mjlk can be obtained 
practically anywhere; it contains no lumps* It mres 
consistent results, and by the ues of separated* or 
poor, condensed, skimmed or condensed whole fta 
oomposition can be varied at will. Its analysis is proMl^y 
simmer and more accurate than any other imtonu omnic 
fluiiL 1 believe it is possible to d^ide oa g 
of milk which will exaoDy represmit, with mosA Io jits 
influence on germicidal action, an equal ^woignt of »c^ 
acreage fawal matter. What the eom|iWeinon td me 
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milk should be, or what is average fteces, or what quantity 

solid matter should be taken, I do not at present feel 
in a ]^!tion to suggest. My present fooling is that we 
should if we can imitate f«o&s, find out the lowest limit 
to which the coeffloient of each disinfectant can be driwn 
down by the addition of our artificial feces, and that 
we shouild ^hen give the disinfootant credit for this value 
and for every value above this right up to the value in 
distilled water. This, i think, would be fair to those coal- 
tar disinfectants witia a high Rideal-Walker value, and 
which are so very effective in the presence of small quan¬ 
tities of organic matter, and would give us some idea 
of a relative efficiency of disinfectants as judged by the 
drop method. 

Even if we introduce some organic niatter into the 
drop method, the question arises as to whether it is safe 
or expedi«it to judge disinfectants upon the results of 
one particular meth<^ of working. In other words, can 
the efficiency of a disinfectant be expressed by one flgan^ 
Desirable us this may appear, at least from a cnmmonual 
point of view, I ])ersonally do not think it possible. For 
instance, I do not think we can entirely ignore the results 
obtained by the thread method, or a modifloaiton of this 
method. This method, whatever its failings may l)e, at 
le^t indicates that there are certain conditions uiidei 
whieh oortaui disinfeutanta more nearly approach the 
gormioidal value of carbolic acid. And those conditions 
in the case of more or less naked dried organisms on 
animal and vegetable tissues are likely to be met with 
very frequently in practical disinfection. 

the efficiency of a disinfectant be expressed by 
more than one figure 7 Here I see no insurmountable 
difficulty. Amdytioal chemists are tu the habit of judging 
the value of articles by not one figure, but by a whole 
aeries of figures-—in fact few, if any, articles are judged by 
the result of one test: why then should bacteriologists 
bo bound down to one tost if that test be shown to be 
inadequate? X submit that it is impossible to assign to 
disinfectants on figure which will repr»ient their relative 
or absolute efficiencies, but thktwc may by, a combination 
of the drop method in water and in organic matter 
with thread methods, assign to disinfectant a series of 
figures which will more or less indicate their relative 
•efficiencies as tested against the lutriioular organism 
used. 

In oonolusiou I must tender my best thanks to those 
mescal officers of health who have supplied me with 
information as to the quantity and nature of the disin- 
iofeotants used in their districts, and the purposes to which 
they are apfdied; to Dr. A. C. Houston for supplying me 
witn a series of cultures; to Mr. L. Ooodban for making 
«ome of the analyses in connection with this work; and 
to various manufacturers for sendmg me samples of 
•disinfectants. 

Discussion. 

The Cbaxaman said tliat these difierent disinfectants 
most probably consisted of varying quantities of soft 
aoap, hard soap, mm-e or less water, and a little oresylic 
or carbolic acid. He should like to know whether the 
xn’ganio matter was determined by drying at iOO^’; under 
such conditions carbolic acid would volatilise to some 
extent, and the soap and other solids would remain 
behind. He did not think it right to replace fasces, 
'Which was the ultimate substance they wished to disinfect, 
by milk—4 substance of very different oompositiem. 

Dr. A. Wyntbr Blytk thought it was very creditable 
to the Royal Sanitary Institute that, when a report was 
put forward somewhat prematurely, they had the courage 
to withdraw it. This was done tieoause the Dishifeotant 
Committee believed certain points required further con¬ 
sideration. One of the chief points of the paper seemed 
to be that a considerable amount of organic matter 
-altered the relative values of various disinfectants. Those 
engaged in the manufacture of tar acids and other dis- 
infeotODts knew that it was of very great importance to 
;get some standard test. He was sure that Messrs. Rideal 
nod WoUeer would be the lost to consider their proposal 
final Ko doubti like all teeta when first proposed, it 
was suiceptible of improveneDt, 


D^r. Mabtin pefintod out that the credit of findii^ a 
rational stwidaid method of comparing disinfeotants was 
due to Messrs. Rideal and Walker. Moat workers agreed 
that the same organism must be employed for the eom- 
parwon. The some temperature was essential, for Miss 
Chick’s researches had shown that different disinfectants 
had varying tempwature coeffioienta. Again, the number 
of orgamsms must be constant in a series of experimeuls, 
and a standard time most be agreed to, because the influence 
of dilution upon the time taken to kill bacteria v^ied 
with different germioides.a Mr. Blyth Imd put it at 
12| minutes. It was necessary, therefore, to have the 
same organism, the same uilniMr, the same temperature, 
and the same time. He was in cornplete agreement 
with Mr. Blyth on the question of organic matter. They 
did not want to disinfect drinking water, but messcK 
containing much orgauilc matter. From experimenls 
which had taken place under his inspection he could con¬ 
firm the results represented on the curves for such sub¬ 
stances as milk. One of the test conditions they woukl 
have to consider would ho stools from infectious diseases 
such as typhus. Every chemist would realise that the 
effect of an oxidising disinfectant or of one fOTmiiig 
precipitates in presence of organic matter would b** 
greatly diminished. Disinfectants wore readily absorbeil 
by porous matter such as animal charcoal. All tlie 
emulsified disinfectants were made of the higher crcsols, 
together with soap or glue, or something of that nature*, 
to keep them in suspension. He did not wish to depreciate 
them ; they wore very useful disinfectants, but it was 
necessary to find out what their real value was. Twenty 
years ago both Behring and Esinarck experimented with 
Pearson's croolin, in presence of fSRces anii of blood seruin, 
and obtained the sarao results as Mr. Blyth did. 
As regards the suggested staiKlard, he had, personally, 
an objection to using milk instead of fieces, because lor 
some purposes, e.g., a aporin^ organism, he would havf* 
to standardise against mercuric cnlwide and not carbolic 
acid. With ffieoes it was possible to approximate towards 
accuracy by utilising emulsions maae with constant 
amounts of dry sterile fiecos. Dry faeces were un¬ 
objectionable and gave consistent results, and possessed 
the advantage of being one of the types of organic mattci 
to be dealt with in practice. 

Prof. Kbnwood said that Prot Hewlett and himself, 
almost immediately after Dr. Rideal and Walker s sug¬ 
gestion was made, criticised it adversely on the score 
that it did not include organic matter, and he thought 
now that the authors themselves were oonvinood of the 
necessity of including orgimic matter in a of the 
germicidal powers of a disinfectant. It might be oi 
academic interest to learn that certain naked organisms 
were killed by disinfectants of certain strengths, but when 
those strengths were a<l vertised and used for trade purposes, 
they gave a terribly misleading conception to the genei'd 
public and to purchasers of how these disinfectants shouUl 
be employed in practice. The author asked whetlmr it 
was fair that disinfectants should be bought and sold 
under the Rideal-Walker test, and conclusively showed 
by his experiments that it was not fair, and that, until 
it included organic matter, the method was not of 
real value. It disinfeotauts were to be purchased on 
the Rideal-Walker basis, there was one which far sur¬ 
passed all others, and was much cheaper. He meant 
permanganate of potassium, which was the disinfectant 
par exefUence by the Rideal-Walker method upon a nake<l 
germ, whereas in the jMresenoe of a little organic mattei' 
It figured very badly. Mr. Blyth first of all pointed out 
the marked effect which fat had on all these disinfeotants. 
and he hod confirmed his results upon milk. He agreed 
with Dr. Martin that fsBces was undoubtedly Mie best 
medium to work with. The authm: had shown that with 
even 7 per cent, which in his oj^on was not an exceseivc 
amount of solid matter, all the disinfeataats in the flpt 
two groups were prootioatiy eauaL If he h^ carried 
the experiments on with a little more orgotuo matter, 
doubtless they would have been almost if not 
identioM. In on wideavour to ascertain what materiai 
other than fieces could be used for standardising dis¬ 
infectants, he had experimented with imur ood found that 
that hod too IHilo diaturbing effeoti no d<»^t due to 
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ito freedom from fat. On, the ofher hand, Hewlett 
end hinwelf bad been leomtly cmdooting experiments 
on pus, and with this the disinieotante in the ihet two 
groups had coefficients of about 2. The groat lovellW 
•effect of piis was explained by tiie faot that it oontain^ 
n large percentage of fatty matter. It was perfootly 
obvious to him that it was not right to demand that 
d&mfectants should always be nmd at strength 
found necessary to disinfect fioces. Considerable waste 
would result, and therefore he agreed with Mr. Hlytb's 
suggestion that for each disinfectMit a series of factors 
was necessary to determine what was its real value under 
varying conditions and cfrouinstances. 

Mr. C T. Kwozbtt said with respect to fat it must 
bo borne in mind that most disinfectants with which 
the author experimented were those of an emulsified 
oharacter, which, when diluted with water, immediately 
split up into their aqueous portion, and the oily portion 
■otmstitnting the active princnples. These would vary 
with each pref>aration. The interference of the fat was 
bronght abbut doubtless by assimilation of these oily 
partiolM with those of the fat present in the mixture, 
and this was one of the most disturbing factors in ascer¬ 
taining the germicidal value of such preparations. Kmcios, 
apart from the disinfection of stools in infectious cases, 
was not a matter of much difficulty, and could be done 
quite well by the use of common lime. AU that had to 
^ done with the foeces of town and country was to colle(;t 
it, remove it, and dispose of it. The question of dis¬ 
infection did not arise on so large (i scabs The bacterial 
method of testing disinfectants was open to t.he cardinal 
'Objection that it did not t4^st the real disinfectant value, 
but only the relative germicidal values under the particular 
set of conditions ofaberved, and those did not simulate 
the conditions under which disinfectants were used in 
practice. There was no absolute scientific test for ascer¬ 
taining the relative values of disinfectants, and oould 
•not be un^ they had greater knowledge of their nature 
and oonatitution. Bairtoria were not themselves infoctante, 
•<mly the agents of their jiroduction, and nothing was 
known with certainty of the proiuso (londitions under 
which they were produced, or of their nonstitiition. 
The relative values of disinfeotauts could not be measured 
by germicidal power under an artificial set of conditions, 
but only by the determination of all contributory chemical 
and {diysioid qualifications and disquolilUtatlons. The 
germioklal value was of imi>ortance, but the antiseptic 
value was eomUly imjjortant, and more important still 
was wluttmignt be called the oxidative value." All these 
nropeortios, liowovcr, were of mere U»mporai'y value, 
oeoauBO in the end the organic matter containing the 
inCeetant must be disclosed of by oxidation, either rapidly, 
as by oombosUon, or. more generally, in the natural 
manner by the action of the very mioro-organisms to 
which germicides were fatal. To that extent, therefore, 
the use of strong germicides was objectionable, because 
they prevented the natural operation by which ultimate 
purity and freedom from iiifection would lie secured. 
The relative values of disinfectants {U'imarily depended 
upon their ad^tUity to the required )iurpose, and no 
bactoriaJ test afforded an acceptable basis for ooraparison. 
One strong objection to tho bacterial test was the im¬ 
possibility of standardising the culture, upon whiob 
subsequently everything depended. The most exjiert 
bacteriolc^st conla not guiu’antee the purity and unmtxed 
nature of the organisms. Another difliouity was the 
varying chemical a^ physical actions of the disinfectant, 
not merely on the organisms themselves, but also in respect ; 
-of the culture medium, (combination, coagulation, j 
precidtation, obscuration wore all ex})erienced in practice, , 
and w results were only of value as regarded the one | 
ure^atkm in question. For the last twelve months Mr. | 
k. C. Woodcock and he had subjected the Kideal-Walkor 
test to considerable study, and ^ey found that while 
fairiy itnifiMrm results might be ol^ined, using the same 
tpreparstion and the same oulture* by same experi¬ 
menter, varying results were obteined by other expvi- 
menters, using the same materials. For example, a 
'Certain duriafrot^t wiiioh exhibited a relative effici^y 
•of Ukd 13 mpectivelv as determined by A., only 
gave 8*6 se determined by B., using the S. test. 


idi 

..— . . 

The effioieno)r wm known to vary aooordiaa m tb« bro^ 
waa neutrti or aoid. In thin oaw the molt*- 
obtained .uiiu plua 15 broth, whilat on^ wi eflteienoy 
of 8.6 waa obtained by the aame experimenter uaing 
neutral broth. When teated Mainat £. reft by tiie aame 
experimenter, the relative amcieiuiy oame out at 6*7. 
With eertain other dialofeotmito ideutioal reanlta ware 
obtained whether the broth waa neutral or acid—.a very 
important oonaideration. It waa furtiier to be noM 
that one diainfeotant woubl ahow a anperiority aa coiu- 
pared with one organism, but an inferiority when teeted 
against another organum. Finally be would salt attention 
to a remarkable experienoe. A eertain liquid of strong 
germicidal value was determined to have a relative 
efficiency of 9>5. It waa then split up by chemioal 
extraction into two parts, oonstituting 27 liod 73 per 
cent, respectively ; the amaller portion, when teated in 
preoisoly tlie same way, showed an efficiency of only l-S. 
whilat the 73 jier cent, gave a figure of 3-5 only. Mother 
liquid with an original relative efficiency of 10 was aimilarlv 
split up, when 16 per cent, showed a relative eSfeienoy 
of 3, whiLst the other 86 jier cent, showed a relative 
efficiency of Ho felt quite sure they would never 
arrive at any chemical or other standanl for determining 
tho relative value of alt disinfectants, 

l)r. S. RinsAT, said f.lie iiaiier resolved itself praeticallv 
into (I) a roeomincndation of carbolic acid as a standard, 
and (2) of oxfircsHing tho efficiency of a diainfeotant as u 
coefficient of such standard, in the wav originally intro- 
dimed by Mr. Walker end himself. Mr. myth had brought 
forward a certain amount of dostniotive' criticism as*to 
the incompIctemMs of this test alone, bnt he had suggested 
no alternative, but contended that, in addition to this 
test, another should be simultaneously carried out, in 
which organic matter was purpoaely added. Inatewt 
of fwoea, a mixture of separated and whole milk waa used, 
and the author contended that this mixture would give 
a result which was similar to that of fieoes. He had not, 
however, produced this mixture or shown that the curve 
was identical with that of fasces, bnt had relied on a 
diagram of his tests indicating that fanes inftuenoed the 
coefficient in an intermediate way between whole and 
separated milk. The expression average fieoes ” was 
somewhat startling, and he could not understand what 
was meant by such a mixture. He differed from Dr. 
Martin in considering that fanes was a material whiidi 
could be used as a standard in any teat. He thought 
Mr. Kingeett was correct in saying that it waa not the 
diainfection of typhoid stools that all these tons of die. 
iiifeotants were sold for, and, moreover, a ty{ihoid stool 
waa not normal or average fssces. They got from tho 
paper the idea that the Uideal-Walker teat was necessary; 
and, secondly, that this substitution of a mixture of milk 
to imitate average fanes was a corollary to the first teat. 
Hut why should this he ? It could only be in the limited 
number of cases in which the disinfeotauts were to bo ii^ 
ill contact with fanes; the result of introducing orggiiic 
matter, whether milk or fanes, into a test was to toing 
closer together the carbolic acid coefficiente for tho 
different disinfectanls. No one had nut forward any 
medium which would separate the different classes of 
disinfectant to a greater extent from another than triun 
the test was carried out as originally suggest^ hiniMlf 
and Mr. Walker, viz., in the presence of distilled water. 
Tile modified test, therefore, had the effect of britigiag 
the disinfectants oioser together in numerical vMoe 
instead of separating them; but surely If ^the Bideal- 
Walker method did not separate the vanous disinfectants 
sufficiently, they ought to supplement that test by one 
which would aepmate them still further from one aoothar. 
It moat be obvious that if the “ naked bacteria ” are 
sufficiently enveloped in fats and other erganic matter, 
they are more difficult to kUl by all diainfeetanta. By 
pushing Mr. lUyth'a argument Mr enough, one gets to 
a oondition when the bacteria are so piotsotoo that 
the oarbotic ooeSiclents ior all tbs dhunfoctanta are 
idontical. He aneed with Dr. Martin tbutt thorp sfaqald 
be wiformity, whatever test was adopted, bat it spened 
a pity that a test which had been a^pted by -the War 
Office, the Navy, several of the Oolooies, and Mtinhffi^ 
authorities in tlfia country, even if it wU not perf^, 
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,^ould bo dixplaced by Ronio other tent baned on slender 
mdenee and of whloli they know oomiwatively nothing. 

Br, 80 MBKVILT.E said lie was glad to find ro many 
agreed that some anch standard tost was necesHary. and 
alao that there should bo an addition of organic matter, 
HO tw4 to meet, a» far as jK^Hsible, tlie oonditicmH whioh 
obtained in practice. It was required to oompare various 
disinfeotants on the market with regard to their gonnioidal 
••ffioiency ; to Ms mind that w'as the only point of import- 
ance. 'I'here were other qualities In disinfectants, but 
he held that the destruction of jiafchogenic germs in all 
oases assumed the premier position. If they were going 
to standardise disinfeotants, chemists would agree that 
one of the first requisites was that they should deal with 
standard reagents, and standard siilistancoa. Mr. Walker 
and he bad found that it was possible to obtain a substan* 
lially standard organism by adopting a standard broth 
and growing B. typhos'un Tinder uniform conditionH—an 
organism whioh constantly produced fairly uniform 
resulta. With regard to the addition of organic matter, 
he hiMl Ustoned with interest to Mr. Blyth’s exjTerimciits 
on milk, and had considered the question of fat. No 
doubt fat in milk did diminish the coefficients of a numlier 
of coal tar products, but he did not know that milk 
would ever com© liefore them for disinfection. Moreover, 
the fat in milk differed so much cbomioally. physically, 
and biologicailv, from fsecai fat, that be W'aa not prei^ared 
to accept milk as a substitute for fieees. Ho did not 
think it possible to got any form of fiocal material of even 
an a]>poximately uniform composition. Until something 
definite was known about tbo effects of su( 5 h bodies as 
mucin, gelatin, blood, and buy other substances which 
could be obtained in the sim}dest form possible by experi- 
immte of the type Mr. Blyth had described uixui the 
cocftiideuts of the coal tar products, they wore md in a 
IKwition to adopt a standard inalerial. Mr. Walker 
hiniHelf, and Dr. Kenwood had jirotested against the 
employment of fmees. In a jiarticular typhoid stool 
there were often sloughs and portions of intestinal mgcaiis 
membrane, and in another there might bo a large hicmorr- 
huge resulting in coagulated blood, but nothing m milk 
would lopresent such conditions. The same must be 
said of certain dysentery stools containing 90 per cent, 
of muoin. To apply priueiplos of disinfection, nosed on 
experiments with milk, to such cuuditions os those, he 
cf'uld not accept. 

Mi. a. 11. hlN(i sahl the author hod left the matter 
quit(‘ oncm as to the selection of a method, giving data 
on which work could bo continued and a method elaborated. 
Many of the preparations on the market wore more or 
less of e([ual merit os disinfeotants. consisting as they 
did of tar acids and bases, and the foot that they were 
brought closer together when organic matter was intro* 
duceS into the bacteriological tost, appeared to him to 
indicate that the author was i»rocoeding on the right 
lines, and ho certainly deserved tho thanks of nianu* 
fat‘tumK.. 

Mr. AiraUR Walkbu said he was afraid that the 
protjcdure advocated by the author was scaroolv calculated 
to advance the movement in favour of standardisation; 
this procedure, quite apart from the impossible material 
(iHcd as a source of organic matter, was one which, in his 
opinion, oonld yield no uniformity of result from day 
to day, even in the hands of the same investigator. Then 
as rcgtfds the use of milk, if tlic introduction of organic 
matter was (denied to make the conditions of the test 
resemble more mosely those known to exist in practice, 
why suggest mffk ? * Any attempt to reintroduce the 
now universally discredited “ thnaad ’* method was to 
lie deprecated.'' Vmi Oeriaoh referring to results obtained 
ou transferring tho medicated threads to sub-culture 
tubes hod admitted that ** he had to ascribe the absence 
of growth to insufficient washing of the tlireads, as sub- 
Hcqtient mocuialaon with vigorous cultural proved : 
and anyone familiar with the structure of the sUk oell 
w'mild appreciate tlie lUffioulty of attemx>ting to eUminate 
the inhibiting action of the disinfectant absorbed by 
i-apillanty, without washing away the coating of baoierim 
cmulfikau 

Mr. G. C. Joxss asked the author to accentuate one 


senteneo in the paper. He had made the astcmlshing 
assertion that this question of the standardisation eff 
products which were sold in this country to the value of 
many thousands of pounds annually had been referred 
I to o'committee on which there was no representative of 
1 tlio commercial side. 

Mr. E. OncHARn wrote:—“ The employment of such 
objectionable substances as normal freces would militate 
against the g('nc)-al adoption of any standard method 
involving their use—fieees ^requiring disinfection arc 
! usually abnormal ; but MK Blyth's suggestion that 
I they can he replaced by g mixture of w'hole and 
I separated milk is very valuable for exjierimental purposes 
It does not ap]>eflr easy, however to obtain a standaid 
sterile milk, and the fat, which the author considers a 
most, irnjiortant factor, is its most variable constituent. 
In NO far an bacteria are protected by the preseno© of fat, 
it is obvtouH that phenol and tar disinfectants are moi'e 
valuable, as they are able to penetrate a fat envelope. 
The Ridoal-Walker method was devised, I believe, as a 
primary sorting test, to include all classes of disinfectants, 
and as the possible l>asia of some legal control over their 
sale. The introduction of large quantities of m'ganic 
matter into the test at once defeats this object by eliimnai- 
ing a numlier of valuable germicides, including some 
capable of destroying spores whioh resist most of the 
‘ coal-tar ’ disinfectants. It is difficult to agree with 
l>r. Kenwood that permanganate is the disinf^tant par 
excellence by the Rtdeal*\^llcer tost, as the amount of 
organic matter present in this method (I drop of broth 
yior c.c. of diluted disinfectant) is sufficient to render 
inert very dilute permanganate solutions. From Mr. 
Blyth’s results w'lth B- colt and potassium jx'r- 
mang^ate (Table V.) the ooeffieieiit would appear to- 
be about 25 ; many substances give far higher ooerooionts.. 
as, for oxample, chlorine—220. It should not require 
any elaborate bacterial test to demonstrate that per¬ 
manganate will not sterilise large quantities ewgantu 
matter. If disinfeotants were solely prepared to Iw 
thrown down the drains, there might be an advantoge in 
testing them in presence of large quantitiivs of sewage 
matter.” 

Major C. G. Fowler wrote that bo was in agroe- 
I ment with the general tenor of Mr. BlytMs views 
I regarding the importance of introducing organic matter 
in the standardisation of disinfectants, and such a pro¬ 
cedure had been carried out in the Army Hygiene Labora¬ 
tory during tho two years in the routine oxaminai;ion 
of disinfectants. The phenol coefficient was first obtained 
with a stock laboratory culture, such as the B. eoli 
communiii, and tho result was then clieoked by stan¬ 
dardising against natural bacteria, such as the B, CfUi 
communut in f»ces. He tliought, however, that the 
author was adding too much organic matter, and, by so 
doing, was losing the real relative value of the various 
disimectants. By making use of such strong emulsions 
of fieoes and whole milk, toe method put forward practic¬ 
ally brought all disinfectants into one line, and surely 
tlus was not the object to be aimed f<». Mr. 
Blyth criticised the method used by the writer when 
working with an emulsion of fiecos (6 per cent.) in urine, 
and coarsely filtering, by saying that the filtrate was 
little better than simple urine. But the emulsion 
of faices, as used by Mr. Blyth, was little better 
than lumps of faacos. However carefully the emulsion 
was groui^, it was quite impossible to get rid of lumps, 
perhaps not perceptible to the naked eye, but most 
obviously present on a coarse microsoopio examination. 
Iraagine^each or any of these lumps to contain fevcral 
hundred bacteria within and without their sub^nce, 
and the certainty of aotion of any disinfectant upon them 
was altogether obscured; and, again, what an element 
of chance must enter into the fisMng out of the mixture 
with the i^tinum loop. The method of oom:sely filtering 
was crtido enoi^gh, but surely the use of such unfilterod 
and richer material was own to more serious error. 
Again, wlion employiim whole stenliaed milk, was it 
ossibie to use it mthoat encountering, lumps, tmless 
omqgenUed ? The figures brought lent am with regard 
to the action of separa^ and whole mfik in cbduoing the 
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f'oeffioicnt 6:gure -ttpM in witfi hi« own Rxpori* 

monte, but thoso (obtained whwi deiding with a ftoo^ 
emaipion wete widelr different. Moroovor, a 5 per cent, 
filtered emuUion of frooeB wm amply efficient to brin« 
dowm the false figures, obtained witli a pure culture in 
ilistilled water, of auoh dieinfectaute as mercuric chloride, 
IH'rmanganatc, iodine and chlorine oompoiindii. The 
prcKenec of organic matter waa not by itself the only 
toason why the coefficient of a disinfectimt might show 
variation. The greatest claim for the use of such material 
a« fresh faces was the fact that it contained organisms 
in their natural condition ami environment. The action 
of a disinfectant might bo quite difforout on an artiffcial 
laboratory culture to that on bacteria in their state of 
nature, this being the condition under which practical 
(iiKinfeotion was required. The constitution and covering 
of tlu» natural bacteria might so vary from that of the 
laboratory culture, as to offer a very different task for 
the action of a disinfectant, putting aside the presence of 
organic matter. To the question, which the author 
iwrtineotly askcii at the conclusion of his paper, on the 
practical utility of the “drop” method as a moans of 
standardising disinfectants, he would most emphatioallv 
answer in the affirmative. After several years’ trial, 
it was his opinion that, used in a common-sense manner 
end by an expert, the “ drop ” method of standardising 
disinfectants was thoroughly trustworthy, but reliance 
must nof be placed on one kind of examination only. 
P'irstly, the pure culture coefficient must bo asccrtaineil, 
followed by its trial of constancy against natural bat'toria 
ill the presence of organic matter, mit the amount of this 
latter must certainly be limited. He was interested to 
oliservo that the hgnro obtaimvl by the “ thread ” method 
was in exact accordance with that found in his ow’n 
i‘\p»Timents worldng on cnthely different lines. 

Mr. M. WvNTiSli Bj.vth, in reply, said he quite agreed 
with Dr. M^tin that fseoes was far better than milk, 
if they could get it to give good rcHultM. In standardising 
disinfectants with organic matter the fat must be taken 
into accouui. Plenty of Nubstanecs contained fat, but 
if the observer avoided fat, standardising with organic 
matter would not be worth more than the Rideal-Walker 
methtxl in water. The fa<Jt that those disinfecianlK 
wcri* separated by the Ridcal-Waiker method was the 
great objection to it, because it was a false scjiaration ; 
further, its use as a commercial standard w'os cutting 
out of the market, he believed wrongly, old-fashioned 
disinfoctante containing large quantities of carbolic acid 
or < resylic acid, which gave in organic matter, or matter 
containing abnormal or normal ficces, the same nearly 
(he same efficiency value os in water. Tt was not always 
required to disinfetrt fanjcs, but many varM-d matters, 
lie quite agreed that it would os well to start this 
problem at the other end, and, instead of taking <;om- 
Jiiicatcd bodies like milk or fflsces, to take simjde bodies 
and work them out; but in the meanwhile the Kideal- 
NV’alker values were l>eing used commercially, and one 
of his main objeote was to call the attention of buyers 
of disinfectants on the liidoal-Walkor figures to the fact 
that the presmice of organic matter caused the values to 
drop enormously. He wished to reiterate the foot that 
this was not in any way an attack on the work of Messrs. 
Rideal and Walker, hut only on the uses to wbiiffi it had 
licen put. Ho quite agreed with other speakers that 
theirs was a most admirable method, and hojied they would 
make further experiments, in which they would introduce 
large quantities of organic matter and fat. 

Mir. WyjiTfiR Blyth wrote, in reply to Mr. Orchard 
’' The vwiations in the composition of normal and abnormal 
ficces, os wen as in the other organic mixturcM requiring 
disini^tion makes it essential that the bottom limit 
to which we can foroe the germicidal value of a dis- 
infectoat by the inteoduotitm of fteoes or artificial fieces 
should to Iraown. It is easy to get a standard milk { 
all that is necessary is to get a normal milk rich in fat 
and lireak it down by the additimt of separated milk. 
t quite agree t^t |ihe coal tar diamfootante are valuable, 
but their valne is not indicated by the Rideal-Watker 
figures.'’ 


“ In reply to Major Fowier, the introdootioQ ol a > 
large amount of orgmie matter does not by my mmae# 
Iwing all disinfectants into one level line, if it did It- 
would not matter, fni' if two things are equdl C4^ 
them unequal ? On reading my paper Major Fowler 
will see that his remarks as to tumps and embedded 
bacteria are not applioable. 

“ The portion of my paj>er which deadt with organic 
matter is an attempt to study the inllueueo of or|psitio 
matter u)>oa germicidal value, a]uirt i^m any variations 
in the organietn used. On this account a pure milture 
of a definite -organism was taken. 1 fully recognise that 
natural liaoteria have not the same resistances as labora¬ 
tory cultures: unfortunately in a st4uidArd test the ffiwt 
necessity is a standard organism, which, it reqnirea no 
argument to )H'ove, cannot m a natural fiecal organiam," 


THR DKTANNIriATlON OF SOLUTIONS IN THIt 
ANALYSIS OF TANNING MATERULS.* 

nv nn. j. oobdoy eARKBu aud h. uabkkr bxxkitt, b4I0. 

(Contribution from the J.4ondon Leather IndueUios 
T^aboratories. Horold’s Insritutc, London.) 

If there is any point, upon which the mombors of the 
IntomationiLl Association of I^eather TVades’ Obemifte- 
are ricrfeotly agreed, it is that the iwesont offloial method 
of detannising solutions for analysis (»,e., the use of 
UTichromod hide-powder in tlip filter bell) is extremely 
unHatiAfactory. In order to meet with these difficulties, 
various proiKisals have w^cently l>een made to modify 
the present system of analysis, but notably by Dr, J. 
Paessler (Oollegium, 1900, 234—236) and by Mr. F. 
Kopecky (Collegium, 1906, 199—203). The former 

proposes the use of a lightly chromed hide-powder of his 
own manufacture in the filter boll, whilst the latter advo¬ 
cates a heavily chromed and neutralised powder of his own 
]>rm>ariiUon, UHcd with a definite quantity of acetic acid, 
and with a maceration method. It seemed doairable 
that the olaima of these two powders should bo investi¬ 
gated bv others than the makers of them, and hence 
the authors prwoeded to do a series of comparative 
analyses, the same extracts being analysed by the official 
mctliod ami by the metlnxls of Paesslor and Kopeolty,^ 
using jKiwderM prepared by them, k The results of these 
analyses are shown in the tables below. 

It has long been recognised that hide-powder is capable 
of absorbing many non-tannin substances, and hence 
it is clear that as long as tannin is estimated gravimetei- 
oally by the difference between the amounte of “ soluble 
solids" and ” soluble non-tamiin matters,” the most 
correct result will be that which yields the high«>st> per¬ 
centage of ” non-tannins,” so long as the rosidue is proved 
free from tannin and soluble hide substimoe. With 
the various ohestnnt and oakwood extroote firat 
used, the method of Kopecky appeared to be very 
promising, being convenient to worl^ and giving, as the 
figures show, distinctly higher results in non-tans, ^eii, 
however, tried upon a hemiook extroot, evmi with the 
increased amount uf hide-powdor reoomoioaded by 
Kopecky (40 grms. wet), the non-tannin filtrates clearly 
contain^ tannins, and this tannin wm not removed 
even by extending tlui time of macersrtion for anotiier 
hour This is also evident in the lesults obt^ed. 

The same difficulty occurred later in the soalysis of 
quebraoho extracts by this metliod, the non-tannin 
filtrates when tested with a 1 per cent, gelatine, 10 per 
oont. salt solution, showing at once the preaenoe of a 
oonsidarabie amount of tannin. 

Further, in tho analysis of vicious sulphited extraots by 
Kopeefcy's method, it was clear that something won wrong. 
As Kopeol^’s powder is neutmlised, it is aooessary to 
add acid to the solutions for analysis^ and its maker 
recommends the use of 5 (^ms. of acetic acid per iitra. 
This aoid causes odmplications which are very obvious 
in the detannised solutions. As soon as the solutions 
are pipetted off fmd the evaporation commenced, tke 


* Taken as read. 
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liquids begin to show a dark<»iiag of colour* first deep 
^orange* then brown, and dnalty block. After adding 
•50 C.O. of distilled water and evaporating again to dryness 
(as Kopeoky suggests for driving oS last traces of 
Hcetio acid), this colour was intensified. This blsekening 
also occurred with the undotanuised solutions, though 
their first colour made the change loss obvious. What 
is the exact cause of this phenomenon is a little difficult 
I'D state. Kopeoky, in writing to one of the authors upon 
mquiry, suggested that the blackening was due to traces 
•of iron which oxidises and forms blocks with the traces of 
gallic acid always present in non-tan filtrates,’’ the 
oxidation becoming {Mssible when the sulphur dioxide is 
<lriven off by the action of acetic acid, or that some 
sulphuric fmid or bisulphates might be prowmt in the 
extract which would cause the residues to char.” Both 
these Biiggostions seem rathet improbable. Other 
suggestions to account for this are that the acetic acid 
acts u(><m the sulphife compound in the extract, driving 
off sulphur dioxide, and forming sodium imetate, which, 
acting upon the tannin and phenolic non-tannin bodies, 
caused oxidation and blackening; or, that the acetic 
acid dissolves out chromium from the powder (sec below), 
partly, at any rate, as chromium acetate, which acts 
upon the tannin and phenolic non-iatmin matters, pro¬ 
ducing readily oxidisable compounds. It is quite possible, 
of course, that both these, and other causes not suggested, 
might combine to produce the effect noted. Whatever 
the cause, how<)Ver, it is clearly undesirable to use solutions 
acidulated with acetic acid for the analysis of sulpbitc'd 
extracts. It should ho mentioned, )>orhaim, that even 
the sulphited axtraots were not ooiiiplctely detannised 
by Kopeoky’s jmwdor 


1. Trtrtoiw OJuAtnvt £!diractM. 



Method of 

Non-tannins 


Detsnnifling. 

jier cent. 

1. 

Kopeoky . 

. n-a . 


I.A.L.T.e.. 

. ll-B 


Paessler. 

. a-o 

2. 

Kopeoky . 

. 11*3 


I.A.UT.C.. 

. 8-1 


Paessler. 

. 7-3 

3. 

Koi>ecky . 

. H-30 


I.A.L.T.C.. 

. 7*0 

4. 

Kopw'ky ^. 

. 8*7 


I.A.L.T.C.. 

. 7-3 


2. Various Oakwood Ertracta. 


. I.A.L.T.C.. 

14-8 

Kopeoky . 

13-3 

Paessler. 

12*3 

. 1.A.LT.C.. 

14-7 

Kopeckv. 

14-4 

Paessler. 

12-2 

. Kopecky . 

iii-a 


13-3 

3. Valonia Liquor, 


I.A.L.T.C.. 

7-2 

Paessler. 

«-8 

Kopecky . 

6-3 

e 

4. Qamhier, 


Kopeoky .. 

18-4 

I.A.L.T.C.. 

13-3 

5, Spent Tan, 


Kopecky . 

O-l 

LA.L.T.a. 

1-7 

6. Mangrove STiraet. 


KoPMsky . 

21-3 

I.A.L.T.a. 

20 -a 

Paeasler. 

20-6 


I 

I 


i 


I 


* 7. Hemlock Extract, 

Kopeoky . 24'2 

I.A.L.T.C.. 10'7 

Paesslor. 16*1 

8. Quebracho Extiaeta. 

1. (Solid) Kopccky . U'3 

I.A.L.T.C.. 9*3 

2. „ Kopeckv . 

LA.L.T.0.. 6«5 

Paesslor. 6*0 

0. Varioua aamplea of Mimoaa J)., containing hiaulpSiUca 
of aoda. 

1. Kopeoky . 18*9 

l.A.L.T.a. 100 

I^aessler. 9*8 

2. Koiwwky . 14*0 

T.A.L.T.C.. 9*7 

Paessler. 9*2 

3. Koi>eokv . 13*2 

l.A.L.T:a. 9-8 

Paessler. 8*9 


As the experiences of tho authors w’ith KopcckyV 
method were so very disappointing, they oonceutrated 
their attention for the time being upon comparative 
detaiiiiisations with tho official unohromed powder and 
with Paessler’s powder. These results are given below, 
and are tho moan of duplicate analyses. 


IVIungiovo oxtra<tt . 

1.A.L.T.0 

). 10-8 

-Paosalcr. 

.. 19-2 

,, ,, . 

>> 

20-7 

.. 20*9 

t. 


2«'6 

.. IB-O 

Ohestnut extract. 

1. 

10-2 

.. 10-0 

II 1 

•> 

10-B 

«. 10-() 

M M .... 1 

3, 

10'2 

.. 101 

M .. . 

4. 

9-8 

9-4 

iSuntOiih samples . 

?. 

16-2 

.. 16(1 

o 

16-2 

.. 16-6 

,, ,, . 

3. 

17-2 

.. lO-II 

<4 .. 

4. 

lo-a 

.. IB-O 

Solid Extract (Myrabs) 

1. 

20-8 

.. 20-0 


27-9 

,. 26-2 

>» >» »f • • 

5 ! 

24-9 

.. 23-2 

Sumach Extract . 

1. 

20-2 

.. 18-2 


o 

22-0 

.. 20-0 


3. 

24-4 

.. 22-2 

ITidescribod oxtrac’ts 

1. 

16-2 

.. 12-8 

,» ,. .... 

2. 

15-3 

.. 121 

♦ » ,r • • • • 

3. 

16-6 

.. 161 

tt tt • • • • 

4. 

U-O 

.. 134 


It will be noticed at once that in all those oases, and in 
all tho previous work, tho results given by Paessler’s 
powder are lower in the |)eroentage of non-tannins, Gte 
usual diffeience being about 1| per cent., though some¬ 
times as great as 4 per cent. They are, therefore, even 
further divergent from the real truth than the analyses by 
the official method with the use of unohromed TOwdei'. 
This is extremely unfortunate, for Paessler’s powder is a 
distinct improvement upcm the unohromed, m both the 
packing of the filt^-bell aud in the rapidity with which 
the tannin solution soaks up the hide-powder. Such 
minor imj^ovemonts, however, are quite overshadow^ 
by the imfortunate readiness with which this Arom^ 
powder absorbs tho non-tannin matters, which causes the 
percentage of tannin to be recorded much higher than it 
really is. As w« know our present official method to be 
defo^lve in that the powder absorbs non-tannins as well 
as tannms, it would olearly be very undesirable and 
unwise to modify it by the replaoem^t of unohromed 
powder (bad as it is) by the powder of Dr. Paeasler. 

As is well known, tne filter method rejects the first 
30--i35 0 . 0 . of the filtrate in order to ramisukte as jEar aa 
possible the error due to soluble matter in the hide- 
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pouder. Thin error is not oompletelv e'fiminated in thi^ 
however, and there is no doubt that the soluble 
matter from the hide-powder, being weighed along with the 
non-tannin matter, tends to raise the peroent4i^ of the 
non-taimins. and incidentally make the result more 
oorroct. Now, with a chromed powder it is known that 
the soluble matters are usually less, and it anpeared 
(tosirable to find out how for the variations oworvod 
l)etween chromed and unchromed powders could bo 
accounted for bv a difference in solubilitv. That this 
could only p^iaily explain the diflforence in the percenta^ 
of non-tannins commented tii^n above, was clear from the 
variations in the extent of this differenoe; it being 
influenced, no doubt, by the nature of the non-tonnin 
matters in the various e.xiraois analysed. 

The authors, therefore, procoodod to do ** blank ” tests 
with each of the powders, first with distilled water only, 
and afterwards with ^ per cent, acetic acid, which is the 
concentration necessary in the analysis by Kopecky’s 
method. It was thought desirable to include here 
experiments with MillorV eellulose-free liide-powdcr, 
chromed and used as in the Aniei’ican official method. 
In each case 50 c.c. were pijietted off and evaporated 
just as in the course of th'i usual analysis by each of the 
mefhof.h, ,The results arc stated in the tables below • - 

A .—SobOnliiif oj iKm'th'rn twing iHstiUnl u'utvr, 

Hesidue in ingrins. 


Tanyard Liqaofi. 


1. I.A.L.T.C. utu’hi'onicd iunvOtT— 
Kxprnmetit 1 . 

4> 

A. 

4'4 

r>-(i 

H. 

4-5 

r>4) 

3. 


«.(> 

2. Koi-teoky’fe ]>(>\vflor-- 

Bx}ieriineut 1. 

t-i 

hb 

11 

o. l*HC8i»lcr’s powflcr - 

K.vpcrinient 1. 

3-3 

3*0 

2- 3 

3- 7 

4. .MiiU’i's powder (A.U.^.C.)- 

3-7 

3-7 


. - '<ulubih(ij of poirtlerft uniitg \ per cent. occtiC odd. 

JU'Hidue in niprnis. 
A. B. 

1. I.A.L.T.C. uiK'hroinod i)owdcr j J’owdcr swells 

Jtoo much to 

2. B a « s K 1 e r’s lightly chi'oined j allow the fll- 

jioader .Itrntion. 

:{. Kopeeky’s powder.. fl*tt 

4. Araerican Himke method. Jdl 


«•(» 

14» 


Method. 


Non-taua per coot. 


1. A.O.A.C. 
PseMler 
Kopeokj* . 
S. A.O.A.C. 
Kopeokj’ 


Kopecky . 
Kopecky . 
I.ArL.T.C. 
PacMler 



1. 

2. 

8. 

4. 


&•? 

5*8 

71 

6*7 


4*0 


«>4 

4*0 


8*2 

4*d 

8>0 

8*2 



4*8 

••8 

7*8 


8*4 

4*2 

8*1 

8*4 


2-5 

a-0 

sa 


■ ' ■' 

2-8 

8*0 

S*& 



ft*6 

7»7 

8*6 

.... 


5*4 

8*8 

6*4 

M. 


6‘1 

8*3 

5*2 

“ 


Th(‘ figures show up again emphatically the inaxawwo 
fluiwriority of the American shake method over the flltor* 
bell methods in the matter of used liquor an^y^ 
at the same time confirm the contention of Kopeoky that 
his neutralised powder will not give good results unless 
the residues are re-dissolvtMl, and ooiTecticwiS made for 
the free a<id, in the way suggested by Profeaaoc ^»tor 
(“ Leather Ind. Lab. Book.” 126). This prooets, if made 
into an official decree, would make the analysis of Uqumw 
a very tedious buHiness, and involve almost moM labour than 
18 justified by the value of the results. In a well-roffulatw 
tannery, however, the acidity is kept approximately 
constant at different stages, and the diffioulty mqfht w 
overcome by making an averse oorrectiofi which shonid 
be checked‘every few weeks in the manner suggested. 

The advantages of the American shake meth^ again ^ 
came out stnmgly in the analysis df used UqttTO which woro 
known to contain practically no tannin,^ Tna analvsea 
are us hdlows i 

Sficitt Tovtjurd LIguora. 

Sample 1. Total solids 4’r> pt‘r cent. 


Jlcfhotl. 

A.d.A.C. 

LA.L.T.C. 

Rojx>idvy . 

Faessler. 


Non-tans. 
Twn' ceul. 
4-.T 
. 3-7 

. 3-6 


Tamuu. 
jKir cent. 
0*0 
0*H 
0-» 
1-0 


Sample II. 

A.O.A.O. 

I.A.UT.('. 

KojKxtky . 

l^Hcsslei'. 


I ota! solids 3*7 iku* cent. 

. .I-O 

. 2d» 

. 2*6 

. 2-4 


0-1 

0-H 

M 

1 * 2 . 


The results of Table A confirm the view that T^uesalor’s 
powder, though less soluble than the unchroined, is not 
sufficiently so to ai^counl for the difference in the per- 
rentage of non-tonnins found in the comparative analyses, 
amt hfflice that this difference must bo accounted for 
bv the absorption of more non-tanninK in the case of 
chromed powder. Kojwckv’s powder is shown to (contain 
much the least quantity of matter soluble in distilled 

water. . . , . i 

The results of Table B confirm u hat lias Ixxui prct iously 
observed as to the difficulty of working in the filter-beU 
with aoid solutions. In the case of Kopocky’s powder 
the resffits were unexpectedly high, the increase 
evidently due to the solvent action of the acetic wid. 
The residues were bluish in colour, and when re-dissolved 
in a small quantity of distilled water answered the ordinary 
qualitative tests tor chromium and sulphate. It is clear, 
however, that in the analysis of an extract the eiTOT 
duo to solubility will occur in tUo analysis by Kopecky s 
method# . » • 

The authors now tamed their attention to tlie anoly^ 
of tanyard liquors, comparative detannisations bemg made 
bv the various powders and methods. The results are 
stated below. In the first tbre© tables the i«w^r used 
for ^ analysis by Kopeoky’s method was fresffiy pro- 
nored by one of the authOTS, following direotioiw of 
Kopecky, and was used in the shake machine. In 
Table 4, powder of Kupeoky'e own make wm used, with 
his maceration mcfeiod» in each case the liquor wae 
iuoDBit^telj detmuiUed. 


Sample Xfl- Total Kolids 3*4 per eeiit, 

A.O.A.C’. 3-4 •• 04> 

1.A.L.T.C. i-K •• «-0 

Kopecky . 2di .. O-S 

I’aensler. 2'6 .. Od) 

The above ahow* most emphatically the atnolute 
superioritv of the A.O.A.C. method for the analyehi of 
Hour tanjard liquors, end the I.A.L.T.C. are to beooa- 
(jratulatcd on having adopW this method for that 
purpouc: it also shows how inaoourate and misleodlM 
are the results obtained by PoeBslor’s method, a« all thfr 
above liquors wore oomplotely denuded of all tomrin 
properties teforo analysis. _ 

IXic use of unohromod powder Wng rejooWd os bod, 
and liaving founil tliat the two methorls whleh weto 
proposed to supply it* place were worse; end M the 
Amoriean shake method was already the offieioi metl^ 
oven of the l.A.f.i.T.C. for used liquors, advisable for 
extracts, etc., containing quantities of g^lio ooid, and 
permissive olways; it will bo readily understood that the 
authors became at once very strongly inclined to ntge tlm 
oeoeptanoo of the AO.A.C. method of detaaonisin* to Ml 
caste, and to moke it the official method of the I.A.L.T.C. 
This, of course, is not by any means » new reoommendatiOB 
to the I.A.L.T.C., betoft m fact, poposed by PtofaMW 
H. B. Vrootot at the Leeds Conferenoe of IW*. Tjw 
pity is that it was not accepted then. Now H is the mif, 
course left. 
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“I'be Buporior acoiiracy of this method has been 
^^reiK'Atedly demoiutrated both by Americans and by 
membors of the I.A.L.T.U, and Ihe work of the present 
authors fuiiy confirms this view. Kven tho nnaliysis of 
the followini; few tanning mateiials makes this (inite 
olear. 

1. Holid Quebiwho Extract (A). 

Total solubles 71*8 jx>r cent. Insolubles 7*0 [K-'r cent. 

Nrm'tanninK. Taiiniu. 

Method per cant. wr cent. 

A.O.A.a . 10-8 .. 61*0 

Kopecky*.. 10*3 61*5 

I.A.L.TiC.. «-5 .. b5s3 

PaessItT. fid .. (W5*7 


2. Solid Quebraeh 

o Extract (B). 

, 

Total solubles 78*9 {ler cent. 

InsolubloH 0*5 

])cr cent, I 

Mothml. 

Non-tanniiis. 

Tannin. \ 


jicr cent. 

tier cent. ! 

A.O.A.C. . 

. ]3A> .. 

«(»•» 1 

Koneckv*... 

IM .. 

((2-8 

i.a.l.t;c.. 

7-0 .. 

(50-9 

Pacsslcr. 

. 7*0 

(W-B 

3, SitlpbiU'd (Jiiebrat’ho Extraitl. 

i 

T'ota! solublqs 77*4 per cent. 

Insolubles 0*0 ixTi^nt. 


Ncm-tans. 

Tannin. 1 

Method, 

j»or cent. 

. 21*8 
. 17*0 

jRT cent. 1 

Kopecky %. 

A.O.A.a . 

550 

59*8 

I.A.L.T.O.. 

12*3 .. 

05*1 ' 

J^aoHsler. 

Kl-I 

67*3 i 

4. Sample of T.raf Sumach. 
Total MoliiblcH 38*8 per < eiil. 

1 


Kon-taii«. 

Tahnin. 

Method 

A.O.A.a . 

per cent. 

jR‘r cent. 

. 10*6 .. 

22-2 1 

i.A.i.T.(;.. 

10*2 

22’« 

Pacssici*... 

15*0 

23-S 

fi. Hemlock extract. 


T’tdal solubles 40*8 per cent. 

Insolublc.s 2*7 

}H*r cent. 


Non-tans. 

T'annin. 

Method. 

])er cent. 

iKT cent. 


24*0 

22*2 

A.aA.d . 

21*3 

25*5 

J.A.UTX'.. 

17-0 .. 

29*8 

PaesBlcr.. 

16*0 

30*8 


• lucuinplelclv dctannLsed. 


7‘he rest of the work in this investigation consistocl in 
the dutannisiiig of artificial mixtur<‘s of tannin and non* 
tannins, in various iiroportions, by all the four pro^nised 
mothudk 'fhis Jtietiiod of working liad already been used 
to some extoni by I’roclor and .Blockey (Collegium, 190.3. 
114 and 124) for oomjiarativc work on the two official 
methods. In the piesent work, however, tho same amount 
{4'6 grms. jier litre) of a sample <jf comincndal “ pur© ” 
gaUotaoniu acid was used every tunc, and the quantities 
of the eol|!|ble non-tannin matter added were gradually 
mcreased ^in | ^m., 1 grrn.. 1^ ^ms. to 2 grins, per litre. 
The method of calculating results was the same as is used by 
IVooter and Blockev. Ine first column gives the weight of 
matter used for each experiment and the weight of residue 
from 100 c.c. (twice flO c.c.) evaporated, from which Ae 
diy*, or at least the lUKi-volatUe matter, can obviously be 
•calculated. The ** Total Sdlublo,” the *' Tannin,” and the 
” Non-taoxuiifl ” are given in percentage of the dry total 
wduble of the tannin omployed, and obviouidy in each case 
the effect of the added non-tannins will be obtained 
separately by deducting tho oorresiKMiding figures given 
by deternuuations of the tannin alone by tliat. jiartinular 
method of analyais. Tho fifth oohimn gives the difference 
between the amount of tannin estimated in the '* pure *’ 


sample and the &mount shown after the addition ul tbe 
non-taaniu substance. T1ie last column gives tho jux)- 
portloB of the added non-tannin substance estimated im 
tannin by the respective methods, caloulated on the a^^tunl 
dry non‘‘taniim matter in excess of the lOO ^ler cent, 
roekimed for the ” total soiuble ” of the ” pure'’ taaiiin. 
Each of the ” non-taniiin ” filtrates in tdl those experinu^its 
are tinted with a 1 }ier cent, gelatine 10 per cent, salt solution, 
end ill every ca«o where Iwjiecky’s method was used tho 
{weeence of tannin was reveiued, showing inoonipieto 
absorption by tho powder, but tliis was observ^ in no other 
case. 

Table 1. gives the analysis df the ” pure ” tauoin by cooli 
of tho four methods, andf TaMe II. gives the roKults for tbo 
mixtures of tannin with gallic acid. 

Tho analyses by the official method with uuohromcd 
powder show up the long-known orrurs duo to the abiHsrp- 
tion of i^Uc acid by the unaoted-uptm hide-powder ia the 
upper part of tho filter-bell. Curiously onough, the ^{lor- 
tion of tbo gallic acid present absorbs in this way app^w 
to be approximately constant The analyses with racer's 
powder all show a higher amount of tannin than in the case 
of tho official method of the LA.L.T.C., and also reveal 
the fact that the proportion of the added gallic acid absorbed 
is decidedly more marked. . 

In tlin Kopouky analyses the added gallic gold appoa^'s 
to make his powder absm b tannin even less readily, so that 
after the gallic acid is added less ” tannin ” is recorded 
thiui before, and hence negative quantities appear in tho 
fifth and sixth (^lumns. As the proportion of gallic acid 
is incrcaseil, however, these negative figures decrease, and 
finally liecome increasinglv })o»itive, jxiinting to the « on- 
elusion ihat the jiowder absorbs gallio acid in considerable 
quantities, and that this error finally overwhelms the other. 

In eafdi case of analysis by the A.O.A.C. method, tho 
results show ii]i much the liest., in that, they are always 
nearer the real truth, and also that tlio proportion ot tbo 
added gallic acid estimated as tannin is imicb emaiitM. 
This confirms the W(»'k ^ IIcimI (Ameilcan Jjcathi'r 
ChemistH' Journal. lOOG, 288). 

Table III., giving the results obtained with mixture^ of 
tannin and dextrin, show up again the errors due to tho 
absorption of non-tannin matters by the filter-bell methods, 
which errors are greater in the case of Paessler’s powdfU'. 
It is observed, however, that as tho projiortion of dexirin 
iH im^reased, the jiercenlagc of it estimated as tannin is 
docreased. The reason for this is not very obvious, but it 
may possibly be connected with tho method of rejecting tho 
first DO c.o. from the filtor-lxill, or may possibly be partly 
acoonnUKl for by the infiuonoe of varying quantities of 
dextrin on tho absorption of the other non-tannin matters 
present as impurities in tho sample. In the Kopecky 
analyses, we have incomplete absorption, and hence also 
irregular viwiations on tho results, illustrated by the imeer- 
taiu extent on the negative values in columns o and ti. 
The American method shows that very little dextrin is 
absorbed, whatever tho proportion of it present, and the 
results arc a strong justification of the A.O.A.C. method 
of detannising. 

Table IV. gives the results with the various mixtures wUli 
glucose. Tiie illtet'-boll methods again show their usual 
position in tlie amount of tannin estimated both with 
regard to one another and to tlio shake method. It will be 
nutioecl that as the glucose increases in amount, uegativo 
values arc recorded in the last two columns, and as this is not 
due to the non-absorption of tannin, it is an intcreeting 
confirmation of tbo OMervations of Procter and Bloi^key 
as to the solvent action of carbohydrates on liide-powder. 
Witli PaesNler’s powder this solvent action is disUnctly 
more marked. With Kopeoky’s method we find here 
again inoompleto absorption, and along with tlMirsalvent 
action of tho glucose, we find tFemondous negative errors 
of an irre|raiai*ity which mi||ht bo expected. 

The A.O.A.C. method agm shows up strongly in a very 
favonrahle light, the orror being always extremely small 
and not iDcreMed with the mcreasing proportion of glucose 
to tannin. 

Tablo V. illustrates the effect of inoroasing quantitiee of 
oaioium acetate. Here wo notice at once that all the 
valoos in columns fi and 6 are decided)^ ne|^ve. It was 
obsorvedt too, that in all residues (both '*solnbleft'* and 
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“ non-tftoa ” from all the mothodd) ^r© intensely dark 
ooioured. The explaiiation of thewn facts is not "far to 
seek. The presence of calcium ions tmd tannic mid geUlio 
acid ions (in the non-taimln filtrates of gallic acid ions 
only) results in the formation of calciiiiu tannato and 
gallato, which readily oxidise when their f^ueoua solutions 
are evaporated at steam heat, producing those dark> 
coloured products of unknown composition which are 
familiar to tl^ose who an^ accustomed to the analyHis of 
suspender liquors. It is jiossible that these products may 
have lost some of their carbon in volatile aeconiiKMitiou 
products, which may partlv account for the decreased 
amounts of tannin recorded?"but it is equally possible that 
this may also bo partly accounted for by the laot that the 
formation of ( alcium tamiate and goilate, being a double 
■coinpoaiUoii, involves the formation of acetic acud which 
.also volatilises, and hence that all the matter added js 
weighed, and consequently the amount of tannin appears 
to have decreased. 

In this table the more significant colunui is that which 
shows tha decrease in the amount of tannin estimated, as 
in that cose the figures obtained deiiend more directly 
upon the noii-tannin results, which, being affe<.ted only 
by the presence of gallic acid, should have an approxi¬ 
mately constant error, for the quantity of gallic acid cannot , 
vary much. Strictly speaking, only the results for one 
•definite mixture are comparable, because in the estimation 
of the total soluble ” wo have also the error due to the 
•oxidation of calcium tannate, which varies with the 
quantity of calcium acetate addt^d, and wliich will not be 
approximately constant until calcium at'etate is in excess 
As each molecule of the tannin of gallotaniiic acud (con¬ 
taining six hydroxyl grou])s) will require 3 molecules of 
•calcium atietate (sliown by IVocter and llennett, this J.. 
1900, 201—254), 1 grm. of tannin would reouire grms. | 
•oaloium acetate for excess of the latter, and f nis jiropurtion 
is never roauhed in the above ©xpennients. it is quite , 
pbssibio, however, that this variation in error has a small j 
infiuencA on#hc oomparativo value of tlie iigun^s and may j 
lie left out of cmisideratiun! 

llie aualyscs witli racssler’s powder again reveal a 
greater amount of tannin than that estimated by the 
I.A.L.T.C.. and, as the tannin figure is low liocause of the 
•oxidation phenomenon, by a coin|)©WHation or errors , 
Paessler’s powder shows a loss [tcrcoiitago error. In the 
analysis of liquors, therefore, Voessler’s jKiwdcr would tend : 
to upvo a n'Bult nearer the a^dua) tiulli. Uvause of ite , 
tendency to aimorb “ non-tannin ” matters, but it is 
scarcely to be rcvomniended on that ground. 

Table VI. gives the results for the mixtures with calcium 
lactate. In this tjose the olwcrvations wmi almost pre- 
•ciaely aimilar to the mixtures with acetate of calcium; 
tlie residues were black and oxidised, and the ** difierenoe 
in tannin estimated ” is again a negative quatitity. With 
calcium aoetate the extent of this is not so great, but this 
can be readily understood when we rcraeinlier the tardiness 
with which lactic acid volatilises. There again, after 
allowing for the fai tor of oxidatmu. we see that the 
A.O,AO. method is very mmdi belter than that of the 
I.A.1 j.T.C., and that Pocssler’s method is very mimli worse. 
Kopecky’s I>cing really out of thcj question on tt<!eourit of 
the uneortain amount of tannin left uuabsorbed. 

Table VII. gives another w^ries with the use of Epsoni 
salts. Once more the “difference in tannin estimated” is 
usually a negative quantity. This was rathor surprising, 
for the motol of the salt is combined in this case with a strong 
acid radical, which would rffovent tlm formation of any 
magnesium tannate or gallate. It is kiiow’u, however, 
that tannin is capable of combining with some nmfailic 
salts, 80 that the acidic radical as well as the basic is taken 
up by^Bie tannin molecule, and it is possible that the 
decrease in the amount of tannin recorde'l mav be 
accounted for by the conversion of the gallota>muo acid into 
some such non-tannin ” compound. This point, 
howevec, needs further investigation. 

In this series also wo notoco that tlio Amorlean method 
gives results not only lower in tannin than the other 
mathoc^ but much nearer the actual figure obtained by 
the tkOAlysis of the g^tannio acid alone, as shown in 

TaWe I. ♦ 

Table VUL shows the results obtained by the use of 


common sidt aa the added non-tannin subshuace. The 
aiMlyses by tlto American method all show praotioal^ 
the same tannin content as Itf'fore tbo addiUtm of aalt^ whion 
is extremely satisfactory. The filter bell method* rev^ 
again a decreased amount of tannin after the addition 
of salt, and this decrease is approxi mately the same for each 
proportion of salt. What this is due tt>, is not exactly clear. 

It cannot l>e aualogous to tlio rjcw*© of caloium acetate, for 
the acidic radical of sodium uhlorido is too strong to allow 
of the formation of sodium tannate or goUate, and moreover 
no blackening wah observed in the residues, as would briseeti 
if there had lieen oxidation to any great extent. Thht 
common salt and tanniD combine as a whole seems 
also. It is well known tliat salt solutimu have adlsriiiof> 
solvent effect upon ^lart of the hide-substanoe, atMi tbhs 
of course, would inci'ease the non-tannins and lower thn 
amount of tannin recorded; but the lowering ohs^vod ^ 
is of such an order as to make it doubtful whothw tius 
be the solo ex|^iatioo of the uegatiite values observed* 
eN(iccially when we l>ear in nnnd tnat the concentration of 
the salt is not largo. Whatever the cause, howver. It h* 
(dear that the results are a splendid justifioari<m of the 
American shake method. The amount of tannm shown 
is always greater for Paessler’s oiu'oined powdw than by 
the official unchromed, which is readily exphdned by H» 
greater absorption of salt, shown also by the lower negative' 
values in the last two ('olumtw. The Kopeoky analyses 
again sliowed incomplete absorption of taanift. 

Table IX. gives analysis of sodium blsidphite luixturfM. 
I'he amounts of tannin recordotl are iq^ain itm bef(M^ 
the addition of bisulphite, this being obviouoly ane to 
expulsion of sulphur dioxide and cons^uout lowering 
of the “total soluble” isu'ccntage. As^m the case of 
(ralviurn acetate, this eiror will alter with the ppopwUoii of 
i»iHulphite used, so that only the results for one definite 
mixture are Htri<d.ly comjMirable. In any mixture, how- 
ovci, it' is clear that the American method giv«» the least, 
error. In tbo K«i>eoky onalysos thq error is muoli 
intensified by the prtjKonce of the atretic a^dd essential to his 
motholl, and hence huge negative (luantitios apjiear in the 
last column. This again emphosisos tlie undosirabiiity ol 
aiddifying the solut-ionK in the way su^gE^^iAod by him. 

It was also noticed that in all them' analyses the Bon-tamiin 
filtrates contained appreciable amounts of|ohromiain. 

The aliove ox|KJrimeiital work has placed the authors 
in (jhwe familiarity with the worldng of each of the three 
profiosed methods mcntioneil aliovc, and they are, thorefoi-^ 
in a jioHition to pass some judgment n|K>n each. 

1. Knpeckff'ti '^lowdcr ami method. —In tliis case one cun 
s(*Qrcoly Uditwethat the ]K)W'dci'was iu the same condition 
as w'hen frcHhly mode, or as it was used by Kopecky 
himself. The loss in alworliency was clearly due to the 
fact that the powder after l)emg*kcjit some time would not 
wet bai'k, even with 24 lioui's’ soaking. This oau no 
doubt lie }»Hitlv accounted for by it* being so heavily 
chromed, thougn iH>H«ibly the neutralisation of the powder 
nmv net iu Ims direction also. It is extremely disap- 
Ijoiiitiiig to find this clieap source of a workable hide- 
I iH)wder cut off in this way, but it is hardly surprising when 
i wc remember the ju-evious disap}iointments in variotm 
' American attempts to jirepare a dry chromed hide-pOW<!er 
I that will keep. 

I The use of acidiiiiHl solutions, which is noceasary itt the 
j ca«} of a neutral jxiwder, has also l>een shown to be ob}oc' 
i tionabh*, mwe <Jspocially in the (;«so of treated extraote, 

! and if this uounw) were to lie finally choswi it would b« 

; obviously iiwaissary to reduce the quantity qi acid to a 
minimum. The quantity oflvocatecl by Kotie^y (5 grnis, 
fS)r litre) seems altogether too large. Moreover, the 
addition of acotio a<}id to the solution of the extracts 
before making up to mark is open to strong objeotiona {rom J| 
other standpoints, such as the ludion of the ooid on the ^ 
tannin, which makes quite an appreciable difference'in 
the amounts of “ total solids ” and “ total solubles ” 
estimateil, and also its effect upon the quantity of ** In- 
solubles” and upon tintometer readings. On the other 
hand, the addition of acid just lufforo detannising involves 
another eorreetion. 

% Pawdiir'9 pmoder and «i«f/wd.^As the raq^tod 
consists in the use of the ffltor-bell, it is open to tiltoso 
strong objections ahich liave boon rnpeatedly nrg^d 
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aRftinftt that method, and which Uavo been <mce more 
Waiphatiiftod in tlxe rcHulta of the analyiH'B in this investigation. 
ih-. Paesftlor ha« also had the misforttino of making 
a ]K)wdor which, though in some roHjxeots an improvement. 
u]ion the uncfironied, poBsessow a decidedly more marked 
uflinify for “ non-tanmn *’ matters, which feature i« just 
tin- one that it is most strongly desirable to aviiid. Again, 
the keeping proiierties of this {xowder have not been tested 
thoroughly, and in view of the diiflctiltios already observed 
in jin'pM'ing dry chromed bide-|K)wdors which will remain 
constant in quality, it is exceedingly important that this 
should lie done before its adoption as an official jiowder. 

3. The American method .—There can be no doubt in this 
case that the method is workable and reliable, for it has 
been very tlioroughly tested by botli American and 
European chemists.* In oomparison with Iho other 
methods the authors find that it stands in an exceedingly 
favemrabje jxosition. It is the easiest to work, the 
soundest in principle, the most accurate in its rcsult^i. and 
duplicate experiments will always agrtn*. Moreover, in 
spite of the supjiONed trouble in prejxonng the |x>wdcr, the 
authors find that it is decidedly tno quickest to work. 

There oan hardly bt:* much differeuce of opinion as to 
the conchisicms to be drawn from the above fa<tt«. It i.s 
Twfeetly clear that the LA.L.T.C:. cannot with any wisdom 
accept either the methods of Dr. Poesslcr or of 
Aff. Kopecky, and it is equally clear that the American 
nu'thod of dotaiiiusiug is miu^h sujienor to our jiresenl 
method. The authors, therefore, very strongly urge that 
Uiy injernational Oommission which is now at work upon 
tniis qnestifm should recommend the adopt ion of a uniform 
and universal methcKl, which should Is* on the lines at 
jwesent used by the American Ijcathcr ChemistK* 
Association. 

Jn conclusion, the authors tlesire to thank Mr. li. 
»S(e\\i\it, ALA., and Mr. A. 'J'. Hough for assistanci' 
rciulerod in doing some of the analyses in this investigation 
rABLL L —Commercied “ pxire. ” f/aUitfnnnir. acid. 


Grms. p«r litre. 


PerceutuRs on dry RAllotiuuiic 
Qcid taken. 


Total sol. Tuniiiii. >'on-tAiui. 


i*5 grnis. dry \ ' 
'' soluble per I 
100 c.c = ; I 
0«3tt«4 ... ) 


Sihi 

P3*0 

94*0 


i«e 

8*S 

«*1 

5-4 


Tabi.k of tbiM " iaxuim " m(h guVic acid. 

Ttfnnf/t r: 4*5. (JttUit: mnd—O'Ct. J)ry $of. matter ver 100 t'.c.= 
0«4006. Total koI. ^ 1 


A.O.A.C. 
Kopecky 
LAJi.Ttc:. 
Pacisicr . 


Non* 

tannins. 


per (Hint. 

3]«8 

9*7 

9*0 


DifFerence 
Tannin. in tannin 
estimated. 


per cent, 
83*4 
84*4 
lOO-rj 
107*2 


7'<mi«n-4*5, Oatiic ffcW«l*0. 


A.O.A.C. 
Kopr-cky 
I.A.L.T.t'. 
Pacsslar . 

Tanttin *=. 


0*4972. 

Total i 

26*5 ' 

98*9 

37*9 

87*r> 

11*6 1 

118*8 

9*0 

110*4 


u*o 
- «*8 
12UI 
12*fl 


4- 15*5 
— 3-7 
+ 19*9 
+ 21*8 


Pry 

iioietannin 
cHtimated 
us taunln. 


per cent. 
+ 0*0 
— 42*0 
+ 77*7 
+ 77*7 


+ 61*0 
—“ 14*6 
+ 78*3 
+ 86*8 


Qailic acid^hH. Dry koI. matter jter 100 c.c.. 
0*5450. Total SM. x:.187*n. 


A.O.A.C. ... 
Kopecky ... 
l A.L.T.O. .. 
PaessJer .... 

7’antiias4*5. 


A.O.A.C. . 
Kopecky . 
I.A.L.T.C.. 
PaeifloT ., 


31*9 

23*8 

16*0 

13*3 


106*9 

113*7 

121*6 

122*2 


+ 22*6 
•e 20*6 
+ 27*6 
■r 27*0 


+ 60*0 
•f 64*6 
4* 73*8 
4- 78*8 


Oailie act'd cs 2*0. Dry »oi. matter ver 100 c.c.s 
0*5400. T'otal S(rf.=0*6H>e. 


44*0 

28*7 

ii-e 

7*0 


1 


110*1 

126*4 

182*6 

147*1 


*f 26*7 
4- S4*2 
4* 88*6 
4- 62*6 


4- 49*8 
4- 68*2 
•4 7P8 
4- 07 0 


Metijod. 


A.O.A.C. 

Kopecky 

l.A.L.T 

Paussler. 


Table HI .—Mixtures of tannin'' xcitk dextnn. 


\ Taxinm'sA'b. 


7)4s^.ri«”0*5. Dry eol. matter per 100 c.c.a 
0*4388. Total »ol. =^110*7. 


Method. 


Kou* 

tauutns. 


Pittercniie 
in taimln 
(ttUmated. 


Dry 

non-tumln 
eetimated 
as tannin. 


) 

per cent. 

per cenA 




per cent. ~ 

j A.O.A.C. .. 

26*1 ! 

86*6 


4* 2*2 



4* 20*6 


30*8 

79*0 


—12*8 



— 24*2 

' LA.L,T.C... 

18*6 

97*1 


4- 3*2 



4* 29*9 

1 Paesiler ... 

1R*0 

97*2 


4- 2*6 



4- 24*3 

' Tannin .^4*6. 

Dertrln^hO. Dry 

sal. matter 

per 

100 e.e.m 

i 

0*4832 

Total 

sol. = 121*0. 




' A.O.A.C. .. 

37*8 

84*1 


4- 0*7 



4- 3*2 

- Kopecky .. 

42*6 

79*3 


— 11*9 



64*6 

; I.A.L.T.C... 

22*8 

99*1 


4* 6*2 



4* 23*4 

1 Pacssicr ... 

20*4 

05*6 


4- 0*9 



4* 4*1 

i Tannin^Kt. 

Df.ririn=l 

Dry 

sd. matter 

per 

100 c.c.= 


0*6280 

Totcu 

«oi. = 133*2. 




A.O.A.C. .. 

48*8 

84*4 


4- 1*0 



4* 8*0 

' Kopecky ,. 

57*2 

76*0 


— 16*2 



_ 46*8 

. I.A.L.T.C... 

33*6 

99*0 


4* 6*7 



4* 17*2 

' PacHHlcr ... 

33-3 

99*0 


4* 6*3 



4- 16*0 

TamuM = 4*5. 

Dcjrfmi--2*0. Dry 

sol. matter 

ver 

lOO r.c.r* 

0*6764'‘ =0*08141. Total sot = U6*0* 

~140-yt. 

•A.O.AC. .. 

60*0 

86*0 


4" 2*2 



4* 4*8 . 

tKopocky .. 

67*4 

89*6 


— 2*7 



— 6*7 

n.A.L.T.C.. 

45*4 

101*6 


4- 7*6 


w 

4- 16*2 

' tfucsstur .. 

4y*« 

100*0 


4- 6*4 



4 11*5 


'I’ablf. 1\’. • MixturcH of tannin with glucose. 

Tannin-A'ti. t}/uco«c —0*6. Dry tol. nutUrr per 100 c.c.s 
0*4304. Total =110*1. 



Non- i 

i 


Dry 

Metliod. ^ 


DilToruitce 

xxon-tannin 

tannins. : 

Tannin. 

in taimio 

eetimated 



1 

estimated. 

as tannin. 

' A.O.A.C. .. 

per cent. ' 

per cent. 


pw'cenL 

24*2 ; 

85*9 

+ 2*6 

•f* 24*7 

! Kopecky .. . 

40*3 { 

69*8 

— 21*4 

“211*8 

! I.A.L.T.C... 

16*9 

04*1 

+ 0*2 

4* 2*l> 

' Paesslor ... , 

16*8 1 

94*3 1 

— 0*3 

- 2*9 

j Ta«nm“4*6. 

0iifn;»e=-l*0. Dry sot. mattcr’per 100o.f.=K0*4788' 


Total 120*7. 


A.O.A.(\ .. 

33*9 

86*8 

•I* 3-4 

■f 16*4 

1 Kopecky .. 

61*3 

69*4 ; 

; — 21*8 

•—16»*1 

, I.A.L.T.C... 

28*6 

1 92*2 

4* 1*7 

4* 6-2 

I Paeeslur ... | 

20*2 ! 

94*6 

— 0*1 

— 0.1 


Tannin-^ A’ti. Olxtcone- 


■ 1*6. Dry sol. oxatter per 100 c.c. e 
Total 4oi.^lS0*3. 


A.O.A.C. .. 
Kopecky .. 
I.A.L.T.C... 
Paessier ... 


41*1 

62*6 

43*1 

39*2 


89*2 

67*7 

87*2 

9M 


• 6*8 
• 28*6 
. fl.7 
- 8*6 


— 77*6 j 

— 22*1 ^ 
— 11*6 ^ 


Tannin^ W«cosci=2*0* Dry sol. maUn per 100 
Total 40II..E 142*2. 


A.O.A.C. 

Kopecky 


• J. Amcr. Leather Cliem. Amco. 1900, l—lu. 


Paeetler 



60*6 

1 Sl'« 

— 1-8 

— 4-* 


99*1 

: 48-1 

1 “ 48*1 

— H«*l> 


60*7 

1 01*6 1 

2-4 

—. 6.7 


50*7 

! 91*6 

— 8*1 

- 
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Tabm V. 

• 

—MUtured of tannin and calcium acdak. 

Tamintri-i, 

Calcium aeBtai*Ta 0 *t. 
0*4188. Tctal mI. 

moMar per 100 c.e.» 

IfeUMx!. 

t 

Non* 


Different 

Dry 

tuudns. 

Xnniitn. 

ill taa&iit 

eattmated 




oaUnutod. 

M tannin. 

A.O.AiO. .. 
Kopecky .. 

pet eont. 
U-i 

jwr^nt. 

— 3'2 

per cent. 

*— 67*1 

38'A 

67-1 

— 24*1 

— 480*8 

I.A.t.T.C... 

84*3 

81*3 

-- 12*6 

— 826*0 

PaeNler ... 

20*0 

06*6 

— *80 

—160*7 

rit<MtAa4.|. 

CoMtm acttatt k i.q. 

Cry eol. matter 

par lOOa.c.tsA 


0*4670. TUal «c4seiu.2. 

A.O.A.C. .. 

37*7 

76*5 

— «•» 

— 48*6 

Kopecky .. 

68*1 

6M 

— 30-1 

— 212*0 

I.A.L.T.C... 


76*» 

— 18*0 

— 126*7 

PaeMlor .. 


80*0 

14*0 

— 102*7 

3'annins4*6. 

CtUeiutn aefttUe — 1 *6. 

Dry eol. matter 

. 

per 100 c.e. <*= 


0*4600 

Total col. 

a 126*8. 

A.O.A.O. .. 

48*6 

76*7 

— 7*8 

— 34*8 ! 

Kopecky .. 


60*8 

•— 80*8 

— 110-7 

I.A.L.T.C... 

46*0 

76’0 

~ 17*6 

— 66*1 

pM<i«lcr ... 

47*6 

77*8 

— 16*8 

— 66*4 

Tannins4'6. 

Calcium opakiifl—2*0. 

■ 

Dry eol. matter ver 100 c.e. » 1 


0*6864. Total tol 

«i86.8. 


A.O.A.C. .. 

61*0 

73*6 


— 26*2 


78*6 

68*1 

60*8 

72*2 

! 1 

•aA 

— 07*4 

— 61*6 

runlet ..., 

60*0 

76*3 

— 18*3 

— 61*8 


TaulB VI. — }fixiur€S of lanmn and calcium lactatv. 


Xanninm 4*6. 

Calcium laeita(e^0‘5. Jny eol. matter per 100 c.c,* 
0*4868. Total «ai.si07*6. 

HBthod. 

Non* 

taimiui. 

Tannin. 

Difference 
in tannin 
eBtlinated. 

Dry 

non-tanuln 
estimated 
aa tanuin. 

A.O.A.C. .. 
Kopecky .. 
fA.D.T.C... 
raesaler ... 

per o«mt. 
24*6 

86*7 

17*2 

16*0 

per cent. 
«»*fl 

71*0 

80*4 

81*6 

— 0*4 

— I«*3 
—• :{-5 
-- 3*0 

por cent. 

— 6*2 

— 263*8 

46*0 

— 38*4 

Tannins 4*6. 

Coleiam lartale ^ 1 *0. 
0*4608. Total eat 

1 

Dry td imdier per 100 c.c.* 
=-107*6. 

A^.O.A.C. .. 
xopecky .. 

rA.L.T.C... 

PaoMler ... 

83*7 

46*6 

28*H 

26*2 

86*0 

72*1 

H8-8 

02*6 

+ 2*6 
— 18*1 

14*7 
—107-9 
— 28*2 
— 14*7 

Tanninsi*s. 

Calcium locate—2-0. 
0*4886. Total eol 

Dry eol. mailer per 100 e.e. b 
=126*0. 

A O.A.C. .. 

tefe,:: 

Ta<«6t6r ... 

4.1*7 

66*8 

87*7 

83*1 

82*3 

60*2 

88*8 

82*0 

-- 1*1 

— 31*0 

— 8*6 
— J*7 

•i* 4*2 

— 119*2 

— 21*6 

—■ 6*6 

r«nn<fiA.4-0, 

Oaloium (a 
0*6388 

etate na2*0. 

. Total eol 

Dry eol. matter per 100 c.e. ■ 
«136*1. 


62-6 

86*8 

JN 

83*2 

82*8 

X 

— 0-2 

— M 

— 6*6 
— 8*8 

— 0*6 
13- 


Tasuc VII. ' 

Tanninsai»i. MgSOA7BtO»0'b, 2>iy woMM’mt 100 

©•4«44, rm ' .. 


Method. 


A O.A.il . 
Kc^iAoky . 
I A.L.T.C.. 
PaoMlor .. 


STanninasi'S. 



A O.A.C. .. 

48*3 

1 

84*0 

K opunky .. 

60*2 

73*0 

lA.L.T.C... 

49*1 

64*1 

PueMlcr ... 

44*4 

66*8 


+ 1-6 

— i«*a 

— fl>8 

— 6*8 


4 - 4*8 
— . 
— m ' 
If4 1 


Tannin »4*&. 


M 9 ,S 047 n^O^hH. muUir 

0 >$8&0. Tofod «4«Uf*&. 


A.O.AC. .. , tf04 

Kopncky .. j 76‘& 

l.A.L.T.C... ! 64-* 

l^Muier ... i do*? 


8M 

71*0 

63>8 

86*8 


—10-8 
— 


Tannin «4*D. 


MgS 047 HtO=<‘t' 0 . i>rv »of. moOtr par 100 
0*6540. T<rf«i #oi.» 166*0. 


A.O.A.C. ‘ 

84*1 

80*0 

— 3*5 

— 8*8 

Kopooky .. , 

94*7 

70*8 

— 20*0 

— m 

1.AL.T.O... ' 

80*3 

84*7 

— 9*8 

— 14*1 

Paeaaler ... ! 

• 

78*6 

86*4 

— 8*2 

— IM 


'J'ajilb VIII.— MixJurfH of tannin with .Go^^^f^hon Bali. 

Tannin a 4*5. <$attsi0*6. i>ty toi. moBar par 109 4.0. <■0*4404. 
Totoi «oi.» 118*6. 


Method. 

Non* 

tannirm. 

Tannin. 

Differuiw 
. In tannin 
uaUinatad. 

Dry 

noR'taimhi 

«9 tdliBltt. 


per cent. 

per cent. 


per cent* 

A.O.A.C. .. 

27*6 

86*0 

+ 1*6 

+ 12*7 

Kupneky .. 
l.A.h.T.O... 

42*6 

7i>l 

-21*1 

— 187*4 

23*2 

H4*4 

— 9.6 

PaoBiilnr ... 

24*1 

88*6 

— 0*1 

Tannin^4*&. 

SaU^l-Q. Dry eol. r 
Total eol.^m 

muter per 100 0.e.wO*498C 
•1. 

A.O.A.C. .. 

41*7 

' 83*4 

0*0 

8.6^ 

Kopcoky .. 

65*7 

69*4 

— 21*8 

— 

l.A.l.T.C... 

4&*H 

7V*« 

— 14*1 

r 

Pacaeler ... 

36*4 

89*7 

— 4*0 

Tannins 4*6. 

5aAsl*5, Dry eol. matU^ per l00\»A«B8>ft44k 
Total eol. 

A.O.AC. .. 

64*1 

«9-4 

0*0 


KoiHwky .. 

7a-o 

66*1 

-s5-7 

— 884 

I.A.D.T.C... 

67*0 

80*6 

—m 

_ 74*9 

PaftMler ... 

63*0 

AA-A 

—10*1 

-T |7r0. 


T0nfi4n»4*5. 




1 

82*0 


j4 

|4*9 

84*1 

1 —lif ' 

(BA '• 

•9*8 

80*1 

—1*4 J 

•aA'inffiK"'' 

tm 

68i 

— Ml 
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^'Tabls! IX.— MixtuTcs o/ tannin tvith sodium biBuljihite. 

Ta»nin~i’b. NaBSOm^Q’5. Dry sol, matter rter 100 e.c.= 
U*420«. Total 


Me^od. 


A.O.A.O. .. 
Kopecky .. 

i.aTl.t:c... 

PMMlor ... 


Non- 

tanidiiB. 

Taunln. 

Difference 
in tannin 
ostinmlcd. 

Dry 

nomtannin 
ofltl mated 
as tannin. 

per oent. 
26^ 

per cent. 
81*6 

— 1*» 

ptir <!ent. 
— 26-3 

88*0 

‘71-6 

— 19*7 

— 261^6 

26*6 

81*0 

— 12*9 

— 172.6 

17*0 

86*6 

— 7*6 

— 66*6 


TABLiO XI. —Quansia chips only. 

PaftftinnO'O. Dry sol. matter per 100 c.a.»D'0S15. Total 
20-6. 


MciUorl. 


A O.A.C. .. 
KopDckv .. 
1 A.L.T.C... 
roesalor ... 


Non- 

tunuliis. 

Taunln. 

Differenov 
in tannin , 
estimated. ' 

Dry 

non-tannin 
estimated 
as taunln. 

per cent. ! 

per cent. 

per cent. 

1 per cent. 

, 17*3 1 

8*2 

— 80*2 

+ 16*07 

1 16*9 

3*6 

— 87*6 

1 -f 17*45 

1 14*1 

6*4* 

— 87*6 

; +■ 31*46 

; 12*7 

7*0 

— 80*7 

+ 38.;i 




A.O.A.C. .. 
Xopeoky .. 

i.aTl.t.c... 

Pteafti^r ... 


TanniA-ai>h. 


A.O.A.C. 
Kopeoky .. 
LA.L.T.C.., 
Paetslor ... 


Tannin « 4*5. 


A.O.A.C. . 
Kopttaky . 
J.A.I..T.C.. 
Paesfiler .. 


NaHSOt — 1*0. Dry sol. matter per 100 c.c. ^ 0*4600. 
Total «cji.s:113>6. 


37*1 

70*4 ■ — 7*0 

— 61*8 

49*4 

64*1 —27*1 

— 200*7 

83*2 

80-s 1 — ly-e 

— JOO-7 

27*2 1 

8O.3 ! _ s*3 

— 61*6 


J7air&’0 8«1*6. Dry sol. matter per 100 c.c.~ 
k 0*4884. Total «oi.<L: 123*2. 


46*4 

77*8 

— 6*6 

— 24*1 

06*6 

67*7 

— 88*6 

— 144*4 

58*0 

70*2 

— 23*7 

— 102*1 

40*1 

88*1 

— 11*5 

— 40*6 

NaBSO^-2'0. Dry 
0*6272. Total sol 

sol. matter per 100 c.c *= 
.-i 133*0. 

; 68*4 

70*6 

— 3*8 

— 11*6 

! 76*6 

60*6 

— 34*7 

— 10.^‘l 

67*7 

76*3 

— 18*0 

— 66*4 

61*1 

81*0 

— 12*8 

— 3s*y 


TablS'X.'^ iWtJ’/Hnw of Tannin with Oxulir Acid. 


^anntn—4*6. 


Method. 


A.O.A.C. .. 
Kopecky .. 
l.A.h.T.C... 
Faesiier ... 


Tannins 4*6. 


A.O.A.C. . 
KoiMolcy . 
1 A.lv.T C. 
PaftHRler .. 


Tannins 4*8. 


A.OA.C. .. 
Kopecky .. 
I.A.L.T.C... 
Paouler ... 


OatUic acidsO'd Dry sol matter per loo c.c.-^ 
0*4620. Total sot.-UM-a. 


Non- 

tanuins. 

Tannin. 

Diffcmiee 
in tannin 
estimated. 

Dry 

iioii-lniiiiiii 

estilimted 

US tuiiiiiii. 

per rent 

per rent. 


per rent 

18-8 

04*8 

+ 11*4 

+ 132-3 

12*1 

06*.'» 

+ fr.l 

+ «1*6 

14*7 

03*0 

IM) 

n-0 

6*5 

102*1 

-I- 7*6 

+ 88-2 


Oxalic i-o. Dry sol. wnttor per 100 r.c.- 

0*4620. Total sol 114*0. 


16*2 

07-8 

+ 11-4 

4- 102-K 

13*0 

100*4 

4 0-2 

4- 6.6*7 

20 6 

03*4 

4 0*6 

4- 3-6 

9-8 

106*2 

4 10-0 

4- 7.6-7 


Oxalic an(/--i*5 Dry sot matter per c.c - 
0 4060. Total sol.- 12.'i l. 


20*6 

104*0 

4- 21-2 

4- 

K4-4 

26*5 

08*6 

4- 7-4 

4- 

20-6 

28*0 

102* 1 

4- 8-2 

*4 

32-7 

0*0 

116*2 

4- 20*6 

+ 

82*0 


TanninaiS. 


OiB4dic aeidak'O Dry sol mattev per 100 c.i' 
0*6264. Total sol a 182*8. 


A.O.A.C. 
Kopeoky 
I.Aa;T.C. 
Pintter . 


27*8 

106*0 

4- 21*6 


100*6 

4* 0*4 

t6*8 

107*0 

•f W*i 

10*1 

118-7 

•f 10*1 


•f 

•f* 

+ 

+ 


65*8 

3i*r 

30*0 

68*2 


Manchester Section. 


Meeting hdd eU Manchester on Friday^ jVwem&cf 2, 11K)0. 


BU. a. n. BAILBY IM THE OHAIB. 


REMARKS ON THE WORK OF THE SECTION. 

'I'ho Chairman voforr«d in Homo (iotail to the activity 
tliat was being ilinplayed in (levoU»ping new prudiiota, and 
hoped thatronunuiueationH might bt> made to theSection 
by tlioBO directly engaged in manufacture more freely than 
hitherto. He then supplemented these earlier remarkH 
by touching iip(>n some questions of gerierai interost to 
all branches of chemical industry. From time to time the 
united offorta of the Sec^tions had been devoted to the 
diaouftsion of such matters an river pollution, technical 
education, samjiliiig, patent laws, traftic rates, and means 
of transit for goods. Itiit in oases whore the infocmatiou 
was reipiirod in siijiport of public measures of reform, it 
was manifest that this want of oompletoness and the delay 
which occurred in gc-ttmg together tlio necessary detail 
ooUhI very prejudicially. 'I'huH m regard to more ready 
oiul c.heajK'.r methods for the transit of goiMis, which had 
occupied the attention of a CoiiuuitU'o of the Council 
for some years, there was Huroly no reason why it should 
not be part of the tinlmary liusmess of this or any other 
Hcclion to constitute itself a niediiuu for collecting 
information. In this way the necessary details would 
be ready to hand when called for, and with the further great 
arlvantage tliat, afU^r preparation by a Committee ot the 
Section, they might Iw thoroughly Hifted and discussed 
before a meeting of the members. Any <iuestton aflecting 
the relations of their industry with* local or iiuperiul 
authorities was capable of being so treated. 

Dr. Bailey then considered the (jiiestion of sampling in 
its various applications in order tomdKcfcto that oven with 
such a tojuc there were many ]smitH >\hu*h might with 
advanbvge rei*cive further atnmtion from tlie Section. 

He liad chosen sainplitig as an example of the com¬ 
plexity and th(' many-sided character of an o))eratioiii of 
wide application. Any ot the other ijiiestions touclnsi 
upon would oqualty serve to show how essential it W’as to 
rct'ognise tliemanifuM conditions which surround scieuco in 
ita application to induatry. Iliio experience of any one 
branch of uhemioal industry, or oven of several, BbweTer 
im^rtant or however well represented, could not suffioe, 
and wo were brought to rcaliao how necoaaary it was that 
full use should be made of the <q)portunity of securing a 
Builloient array of facts and ample discussion, and of 
bringing together for Hits purpose representatives of aD 
the branohes of industry oonoornod. 

It was also manifest that the ohtef responsibiUty in 
bringing about a satislaoti^y issue i;p8tca upon those 
actuahy engaged in manufacturing operatioas. 

Moreover, it was only by the adoption of such moans 
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that a eatisfoctory modua vivendi oould be arrived at as 
Mtween manufacturors ajid the local or imperial autho> 
mies, with whom theydoBired to work in amicabh) relation. 

rhis WP8 indeed one of the most important problems 
now m front of chemical industry, and its effective solution 
was urgently called for. 


A GKAI’HICAL METHOD OP HKOORDING TfTE 
WORK OF VITRIOL CHAMBERS. 

BY W. H. COLEMAN. 

When looking at the daily report of the work of n Mot of 
vitnol chaTiil>erB it is not easy to tt'll at a glance how it 
compares with the previous rcixjrta, and I have found tho 
moth<^ about to bo described very liclpful in judging 
the hist^y of the plant, with tho view of giving such 
inetruotions as may serve either to renu’dy a defect in 
tho working, or to increase, if neoessary, the work done. 
Tho method adopted cotmists in plotting on squared 
paper the results of certain daily tests and data roruM^rning 
the plant; tho results chosen have been arrivcfl at after 
considerable thought, ami form a record of those facts 
which it is most important for the vitriol plant manager 
to keep in view. The method has been in use for about 
18 months, and, for tho sako of illustration, a diagram 
is given of the curves plotted during the months of 
•^jitember and October, 1905. 'I’he curves arc classilied 
into two series, and in the actual reconls they are drawn 
in different coloured inks to render them more distuud, 
but in the diagram different kinds of lines have been used. 
The horiscontal lino represenU tho days, and tho vertical 
lines are iiuniberoil in tho upper serioB so that each small 
division represents 2 , and in tho lower scries 1 unit or 
decimal past, as tho case may be. 

On the upjK'r half of tho shoot an* recorded daily : - 

Curve I.—In black. llu* hset of <ihHmlHtr 

space }»er lb. of suiphur chaiged p(sr 24 hours; tho 
figures reprosent units. 

Curve IT.—In rod (.) tho pcrcentugo of niiro 

used on tho sulphiur charged; tho liguros represent 
tenths. 

Curve III.—In blue (---) the total dip of acid 

In tho chambers, that is (he sum of the dips of the separate 
chambers; tho liguros roproHont units. 

Curve IV.—In green (.--) tlio daily average 

difference in ti'iiiporahiro in dogreoH t’enligrade hetwiim 
the gases catering th<t iii st Gay LuHsac lower and the air ; 
the figures represent uiiiIh. On the lower half of tho 
sheet ore ri'cordod daily : - 

Curve 1.—In khI (.) tho numla-r of grains jst 

cubic foot of total acids calculated as SO 3 m the e.xit 
gases. 

Curve 2. -”ln green ( - - — -) the percentage of carbon 
dioxide in Die exit giusos. 


Curve 3.—In black the percentage of PXTfl# 

in the ejcit gases. 

' •> ' 

Curve 4 a and blue the number 

of c.c. of nitrio oxides- gas obtained in the 
from 1 c.c. of acid from the bottom of the Qay LnsMo 
towers, the upper blue lino, 4a, showing the results 
from tho first and the lower 4&, from the sectod Qsgf 
Lussac. . 

In all cases, Die small divisions represent tenths; pud 
the figures represent either single estimations, 
average of several taken at intervals during the dav 
It would, no doubt, be better to draw an average 
sample of tho gases and aoid, and to plot the retttits 
of the tests of tliosc average samples; but owing to t^o 
miroliability of the ordinary methods of drawing samples 
of gases from a main, and to lock of time to worktmt betlw 
methods, thcHu figures have been used. I hope in 
near future to he able to devote more time to thw subjeot. 

I do not protend to any great novelty in the method, 
hut as I have never soon or heard of a graphic method 
applied in this way, ( thought that it might be pf mteiwst, 
and I have personally found it helpful in many ways. 
It koopH very vividly before one’s mind not only Die present 
but tfio past condition of tho plant, it points out any 
continued caroleasness on tho ^mrl of the men, or any other 
continued source of bad or irregular work, and enahlea' 
a remedy to be sought for and applied; it also creates a 
healthy rivalry bet ween tho chamlier managers who supoa* 
intcml ilifforent sots, and has finally tho merit i^f keeping 
the chemist hiiiiBoU up to the marie, as it compels attention 
m a way never attained by written or tabnlatod miords, 
howovc'r ])orfoet. It should l>o remarked tliat during the 
month of Ortol>or a portion of the Hulphurettod hydrbgen 
from Die Hiilphato of ammonia plant was burned in 
addition to tiio oxide, and as tho amount varied very 
frequently owing to caufles which have nothing to do with 
tho o^d department, this accounts for tho rather rapid 
variations iu llio nitre porcontago. 

Some few details concerning tho plant and its working 
may of interest. Tho set consists of a rhw of spent 
oxide hunicrH, a Glover tower, throe ohambeve, and two 
Gay Lussac towers, the latter being work^ fil aenes with 
a Kestner fan between them. The acids aM raised by 
automatic K'^»lnor elevators, so arranged that 
distribution of tho acid is not loft to the tower man, but 
is regulated by the chainlwr manager from tho indication* 
of the motoiH attached t-o tho elevators, and that the 
whole of the weak nitrous acid coming from the second 
Gay Luhh»U5 tow'or has to l)o passed down the fist. 

The average coiuiition of the drips, &o., was as follows t—* 
No. 1 clianiher drip 130" 'J’w. Uuu^icrature 85^* C. No. 2» 
12.5' Tw'., V- i and No. 3, Tw., 0. 

'l’ufii|S'ialure of tho gases passing fr«»m the Glover to No. 1 
c hamlM'r avi‘iaged 9.5' The oiui) left tho Glover tower 
at 140" C. and 140® Tw. The assid Huyipliod to No. 2 
Gay LuKHae tower was at 23 ' C. and 14tr Iw., and to No. 1 
Gay Lussiuj tower 30’ <L, and HI® Tw. These %nres 
vary somewhat from those obtained with ordinary 
pyrites plants, hut tho manufacture of aoid from spent 
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ociid« ia tu»itli0r to simple nor ao ateadj, and requiros oloae 
•nd careful watching. Aa the oonnections between the 
ehambore have ail b^n conatnioted on the plan aug^euted 
hf Mr. Porter in the paper which he read l>eforc this i^ction 
some time ugo, I may perhaps be permitted to make a 
few remarks on the roMUiis obtained m actual practice. 

There is no doubt that the capacity of the chambers is 
te«|weefi^ ttd that the greater part of the work of con- 
w e rsion of we suVphuroua acid into sulphuric acid takes 
p|ao^ )d the firet three-quarters of the chamber’s length. 
Qia i^e o^er hen4, tlio conditions seem less stable, and 
the jpla»t must be verv carefully and closely watched for 
thb first feigns of something wrong, and the proper remedy 
applied at once, or it will soon get out of hand - in fact, it 
biMomes more sensitive and responds much more quickly 
to alterations in the conditions of working. 


Djsocobion. 

The Chaikmak thought if it had been cuKtumary to 
express such results ou curves such as those hIiowii, wo 
might long ago have been in a position to diagnose what 
was going wrong in chambers, and many phenomena 
which were still obscure. It struck him that the acid 
in the bottom of the chamber played a very mucii more 
important part in the process than ha<l hitherto been 
thought of, a view which received considerable support 
from a comparison of the curves on the diagram. 

Mr. H. PoiiTKR thought the diagrams would a great 
assistance to managers, foremen, and workmen. The blue 
line showing the level of acid in the clminbcrs, and the 
red line indicating the consumption of nitre, wore exceed¬ 
ingly interesting. At the point wht're the acid line showed 
variation, the nitre line also ihictuaied, and tberft would 
appear to bo a relation between the bottom aci<j and (ho 
gases in the chamber. That was not a now subject, and 
recent observations he had made pointed to this, es|rf-eiftlly 
m hot weather. Mr. Coleman had mentioned the bottom 
inlet into chambers, which ho (Mr. Porter) doraonstiatiul 
before this Society three years ago, and he stated that 
m^oubtfidly they inevooaod the make of tlio acid. 
dCxperiinente lately had shown IIuk, and one firm intioduced 
li^e bottom mlet *at an angle instead of at right angles to 
‘^tne chambers, with the result of impinging the gases on 
tq the surface of the acid in the chamlioi'N, oausing a rippling 
of the surface. This caused Ibo liberation of the nitrous 
oompounds from the chamber acid, and had a very 
marked iniluenco on the general working, esjicciully in 
hot weather. 

Mr. HximKnT Momus thought it would he a rather 
dangerous thing to draw conclusions from the lines shown 
upott the dia^am. Mr. Ojleman had not mentioiu'd 
that it was very probable that the oxide used varied in 
its suij«faur content during the peri<Kf in whidi tlie tents 
had l>een carried out; this might iw'eount for very 
ooOsiderablo variations in the lines. 

Mr.Col.lifAK, in reply to Mr. Porter, said there was no 
doubt that the variation in the nitre lino was due, not 
>only to Uie irregular supply of snIuhurottiMl hydrogen, 
but also to the falling kIook of acid in the chambers us 
Indicated by the dip line. If there was one fact moni than 
another that vfas important in the manufacture of acid, 
it was the maintenance of the stock of acid and 
oonsoquently the stock of nitre in the acid of the ohamliers. 

U the capital of the plant as represented by nitre was 
iJlowed to fall, it had a very prejudicial effect upon the 
■werkl&g. With regard to the i lnpling of the acid, tliis 
would cause an inoroaKod surface or fbe acid to the chamber 
to be exposed to the action of the gas with a resultuig 
hletyssed rate of interchange between the moleouies. 
In reply to Mr. Morns, ho said iliat the oxide wes tested 
daily, and no groat variation in the amount of sul]»hur 
burnt toedE place, which would be seen from the black 
Sne ih tho Uppfer diagram, which showed the relation i 
between ^e sulphur Uhar^ and tbo chamber space. 

Ai to the ammonia, m a master .of fact, none did pass into 
the ohamhera an 4 t^ie the percentage of niire 

ampUhted, not 

Vi ^ ' 


was being bum^ but by the fact that the supply oj thu| 
gas was very irregular, and caused the conditions in the 
chambers to be ooustautiy changing. If ovorythint could 
be kept perfectly steady and constant, the manufacture 
of acid would be much simpler. 


Nottingham. Section. 


Meeting held ol NtMingham, on Tuesday^ I^ovemher 27,1906. 


B(B. 3. It. O. PATON IN THE OUAIK. 


THE SELECTION OF BENZINE FOR DEGREASING. 

BY 8. B, TBOTMAN, M.A., V.1.0. 

The so-callerl l>en 2 mo used in degroaNtng is a mixture of 
petroleum hydrtioarbonH of varying boiling points, 
noth the eflioiency ami economy of degreasing proecssoa 
depend to a large extent uj)on the careful aolertion of the 
solvent. It may lie taken as a general rule that the suit¬ 
ability of a Imneine varies inversely with the peroqntages 
it cuiitaiiiB. diHliliing liclow 80' 0. and above 110® C., and 
directly with tho shortness of the range of boiling points. 
The fractions distilling below KO® C. are very wasteful, 
owing to tho diirioulty of iromplotely condensing them, 
and to their high vapour tciiHiou. The high boiling 
frat5tions, on the other naiul, roquirt) nioro fuel, and are 
very difficult to exjwl from the residual grease without 
causing deU^riorAiioti of colour, and sometimes loss of 

f llycerm owing to decomposition of the fats. ,If they are 
eit in Diey spoil the grease for soap making. There 
is, bowiwer, no doubt that the low fractions are by 
far llio more expensive. A perfect spirit would be one 
having a constant boiling point of about 96® C. The 
value of commercial samples, in tho absence of tho low 
and high boiling fractions, depends upon the pornontiq;;e 
distilling over within a short range of temperature on 
cither side of this point, say from Wf to KKJ® C. Tho 
following are examples of good and inferior spirits (distilled 
by tho method described below): — 


Frotttiun distilling. 

Good. 

Poor. 

Below 80® U . 

3-() 

25.0 6.() 

Between 8(f—90". 

12-0 

33’0 i 14-0 

„ 90 —100® . 

82-0 

I«-() ! 33-(t 

„ KHf—ini’. 

fhO 

14-0 i 26*6 

Above 1 lO". 


12-(l ! 20-6 

1 


The good sample will cause little waste, and oontains 
much more Hjmit distilling betwoeu 80"’ and 90® than tho 
other samples. 

These facts make it obvious that the chief test upon 
which a lienzine must be evaluated is a fractional dis¬ 
tillation, with the proviso that the method omployefl must 
1)0 capable of ilillerentiating between tbo valuable and 
valneless fractions. This being so, it is a remarkable fact 
that the method of testing adopted by the trade is incapable 
of distinguishing between a good and a bad spiritl^and is 
therefore, from a buyer’s jmint of view, absolutely useless. 
For this test, 190 c.c. or spirit is )daced m an ordinary 
distilling flask of about 100 c.c. capacity connected with a 
condenser, and is h6at.ed with a naked flame. The rate 
of distillation is such that the drops fall into tho receiver 
as quickly as possible short of a stream. If tho object of 
the test were to conceal the presence of fractrons of low 
boiling point, it is difiicalt to see how a hotter test oould 
have 1^11 devised. A prolonged expe^-rtioe of tto teat 
has convinced me that it entirely fails to distinguish 
between a good and biwi sample from a degreaaor’s point 
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of TOW. Tlie following method h»»*for some time pset 
been need by me with very eatiefaelory reeulte. One 
hundn^ c.c. of the benzine ore placed in ft tonnd bottomed 
flftgk ox about 160 o.c. oapaoity, and bavinK a short nook, 
I In. in longth. The lattor ia connected to a Young’s 
rod and disc fractionating column with 16 chambers, 
the distance from the neck of the flask to the iaterei 
exit tube l^mg 13 in. The bulb of the thermometer 
w placed 1 in. below the lateral exit tube. The fraction* 
ator having been connected to a oondensor with adapter, 
the flask is placed ii^xm a pitice of asl>oHtos with a 
circular hole, and heated with a shaded direct llanie from 
a small Bunsen btntier, 1#ie gas supply being oontroUed 
b^ a screw olami> placed on the supply tube. The rate of 
distillation is maintained at approximately one drop a 
second. The distillation is stari/ed witli a flame which 
will produce tlm required rate, and its height is only 
altered when the temiterature or rate of distillation shows 
any inolination to fall. The method Is capable of giving 
perfectly consistent resiilta. This may be seen from the 
following table, which gives the figures obtained, 
independently by three difToreiit persons, from the same 
benxine ; the fourth column gives the results of the 
trade lest upon the same satnpTe:— 


Fraction j 

1 

^ 1 

3 j 

4 

Below 70“ 0 . 

2-5 

2-5 

2-5 


Between 70®—80® . 

21-5 

20-6 

22-0 

5-0 

„ 80“—90“ . 

31-0 

32'0 

31-,5 

4B-0 

„ IKf—100“. 

23-0 

23-5 

22-0 

Sf.-0 

„ I00'--110“. 

14-0 

130 

13-5 

11-0 

Above 110®. 

K'O 

8-5 

8-5 

4-0 


Mr. G. A. SBAsrUftAKO said that axpenence had shpwit 
him that the low boUixig fraotioxui were ftlwan egjpBiMlH^ 
and thought it of supreme importmioe that ttuise tolvan^" 
should be sold upon the results of a teat whiab rei^lf 
gave some inforinatton upon that point. 1^ would Uke 
to know whether the author'thought the laik^imatngl at 
expensive as the first. 

Mr. T. A. Gsra-ud spoke of the deorea^^WoIoO dt 
recovered grease to soapmakers oaueed by toe use 
unsuitable spirit. 

Mr. J. GiTKFORn drew attention to the fact 1ha|' 
spirits were often offered which showed, according U> 
trade test, exactly the same rai^^e of boiling uolntp, hot 
which had very diflorent speoiflo ^avitles. Would tllilid 
show different results if properly fraotiemated f 

Mr. S. K. TnoTMAN in reply thought, that whila.on thg 
whole the low fractions were the most oxpeneive, H Waa 
often forgotten, firstly, that the fractions boiling lAiOvO 
lUl” C. were liable to lag bebiod and not do muoli woek, 
and, secondly, that they finally retiuired the expanditure 
of a considerable quantity of eteam to completely enpl 
them, the cost of which should be reckofned in additHn 
to their delctfiriouH effect upon the ^ease. He had no 
doubt that the spirits mentioned by Mr. Dunford would 
prove to bo dissimilar if properly distilled. The dhiat 
chorivoterlstio of the “ aooeptod ” test was, that it totddy 
failed to distinguish lietween spirits of diasimllar oom- 
position unless the diHsimilarity was very great. He had 
rarely met with a bentme which would not paes the test. ^ 


An inspection of these figures will at ouco show the 
extreme tufferenoe between the two methods, ff th*> 
sample be judged upon the trade test it is an uncommonly 
good one, while in reality it should be condemned. The 
present mothr>d is suggested as that is simple 
to work, does not require very delicate ajiparalus, 
and gives results comparable with practical experiom^c. 
It is, of course, neciossary that both buyer and 
seller should use the same test, and that the oonditions 
of exiieriment should Iw carefully defined. It should 
not be difliicult to do this if the question were troaled 
in the same manner as the analysis of tanning 
materials by the International Association of Leather 
Trades Chemists. The jicrsisi/cnt retention of a meiliod 
which is admittedly unscientific and has been proved to 
be maoenrate cannot be too strongly condemned. 


Discussion. 

Mr. J. T. Wood was of opinion that an ideal spirit for 
degreasing should have a constant boiling )>oint of about 
9(r C. Such a spirit might be found in lieuzol if the price 
admitted of its use. Spirit distilling above I Kf C. was 
very undesirable, as it was difiioult to remove it from the 
grcMe, so that it was not only lost, but also diminiahod 
the value of the grease. He qinto agreed that the analysis 
of benzine ought to be put upon a projKir basis, and some 
uniform and scientific method of distillation accepted. 
He suggested that the J.A.UT.C. might do something 
in the matter. 

3to. F. D. Toynb wrote that analysis of spirit should 
aiwa;^ be directed to the oatimaiion of the lint runnings. 
flftV ^ to 80® C.. and the last above UO® C. The mosi 
Valuable fraotions were those which had the highest 
boiling point consistent with their ready expulsion trom 
the roeidual grease. He trusted Mr^ lYotman's paper 
would have the effect of bringing about a change in the 
teat upon which aollora of benzine approached the market. 

Ml*. F» V. Bahvjbs said that ooal«tar benzines wore sold 
upon a simple dietillation test, but when he really wanted 
to ubtaiA any Infomiatioii about them, he invariably 
eubaUtatad some form o! de{diles&*tar. 


Yorkshire Seetion. 

Meeting hdd at Leeit, on Deoetnier 8. KHISi 


UH. ir. W. BRANaON IN THX OBftIR. 


THE PRESENrr DEVELOPMENT OF THE ANAl 
OF TANNING MATEBUtS. 

uy ritor. h. n. PBOunut Avn mb. H. o. 

(Cuntribution from (he Leather loduatriea lAfaanMcl^f 
of the Oniyenilty of Lenff.) i) •> ‘ 

That there is a presalBg need of wme odwwwBnMlft ft 
our methods of ftaalysia of tftmiinz materlaU will Boanm 
Iw questioned by anyone. The duHfttUifaction vhiah M 
felt with regard to the present official method «l the 
I.A.L.T.C.,* involviag the perooiatioii at the •tOBidli 
solution through unohromed powder in the filter hw.w 
almost unlverw, both with regard to the aconraqy Oafi, 
ooneoruanoe of its results, and the length of time noiMMkry 
to obtain them. In the earlier proceMes for tannin 
anaiysia, stronger solutions were used (1 m seat. gl 
total solids) than at present, and it woe theumt neo ess tty 
tv macerate a tannin sidution for many honnt hdth mMOtad 
^rtious of hide-powder, in order to ensara ooBiplete 
detannisation. At the same time, the mde-gamhm 
available were often imperfect, and contained mnja fi 
certain amount of soluble and putcucibiB matters. IPfah 
filter bell was therefore invents to get over thsfitfiait, 
oulties. The oomparatlvely rapid detannisation a fl f rt afi i 
by percolation through tana belt sdectually pteTOntid 
any dangers due to putrefaction, and the meQad 
rejecting the first portions of the filtrate oyeroatne mb 
considerable extent the diffioulties doe to toe presonoe Of 
soluble matter. It is now, however, well known toot with 
tannin infusions of the strength ushd at p r ess nt (aboat fisfi 
per oent. tannin) the detsnnisatian can he awfiplntsly 
Sfieoted by about 16 miiUdes' hgHatkm with IW Jfllfn 
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hWe-powder than ie usotl in tho filter bell, and such 
tnatment is tho basiH of the indirect gravimetric method 
uned by the American Leather CbeniiHtR* Association, 
and known as the “ ehalco ” method. TIjo n^loption of 
such a method as this by the American Leather CliemistB, 
and its snbsequcnt improvement in their haiidH, has 
brought into a strong light the defects of the filter boll 
xneth<xl, the (diief of which may bo mentioned here. 

In th© first jdoce, the locthod of rejectinc the first 30 v.c. 
of filtrate to get rid of soluble matter is far from being a 
complete eliinination of tliis diftioulty, and much of our 
trouDle may Iw traced to this imy^orfcct removal of thoHO 
“ solubles ’* in the powder. Moreover, it lias been hIiowii 
that th© comijosition of the filtrate is not only variable with 
regard t-o the “ solubles ” <if tho l\ido, but also with respect 
to tho amount of solublo iion-tniming nuitters, there being 
in fact a continuous change in tho conqiOHjtion of Nnc'cesbive 
portions of the filtrate, according to tho degree to which 
th© powder in tho bell has been tanned by tlio solution 
•in use, and according to the regularity of the flow of tho 
infusion through all ])arts of tho powder, this latter being 
always an imocrtain factor. Again, the inethiHl nsMunu'S 
that any variability in composition of the iiltiate duo to 
dilution by the inoisturo contained in the air-dry ]>owder 
used, is eliminated by the rejectiim of tlie first }h>i turns, 
whereas this conclusion is really ojicn to conoidornblo 
doubt. 

Another objection to this method is found in the 
difiiouUies experienced in the satisfoidory “ packing " 
of tho filter bell with the j)owil<*r. This ojioration, as is 
well known, requires coneidorablo car© and some skill, 
ditroroiices in the manner of packing juoducing a distinct 
ofToct upon the results; ami in the hands of different 
operators and with various powdois this difficulty becomes 
very much more jironounced. 

In the first place, we may note tlie inipossiliility of 
obtaining satisfactory powders, and more csjH'cially in 
getting them sufficiently almorptive, and at tlie same 
tune sufficiently free from solulilo lualter. 'J’lie com.plcto 
detannisatioii of certain extroc-ts by neutral laiwdeiis is 
practically an impossibility, and ihoso ditlii'uUu^ have 
been acoentuaied, rather than removed, by tlm unauthor- 
IschI acidification of jKiwders with lactic and other acids, 
which lias caused swelling of the hido-]K)wdcr in the bell, 
and an increase in tho soluble matters of the powder. 
These same troubles arc also manifest to an oven greater 
extent in any attempt to analyse acid liquors by tho 
filter bell arrungomeut. Tlio jiowder swells so much aa in 
many cases to render the filtration practically impossible, 
and even if aucccssful, the amount of ]>owder dissolved 
is enough to SL^rtously vitiaW tho result. 4 . 

One of the greab^t objection.s to tho filter bell is that 
large quantities of solublo non'tanning matters are romoved 
by tho powder when used in this maiuier. Tho solution is 
afniMt completely dotannised by tho first portions of the 
hido-powder it meets, and hence tho detannised solution 
has to flow through a certain amount of fresh and very 
absorptive bido-powder, which wUl I'oadily take out of 
solution many solublo uon-tanniiig matters which aro 
of an acid nature, or from boine otner r:ausc aro capable 
of absorption. Many derivatives of the tannins, such, 
for example, as gallic acid, are thus reckoned as tannins. 
This objeotiou applied also to the earlier maceration 
method of treating the solution with several successive 
portions of fresh powder; and when the filter method 
was first InfxodueM, the danger of removing such non- 
tannins by Those methods of successive treatment with 
hide-powder, was not so fully appreciated as it now is. 
Most of these strong objooiions are wse}>arably associait^ 
witii the method, and they aro thcroforo only very liar- 
tialiy ovoroomo by the use of Ilr. J. l^atissler’H “ ligntly 
chromed " powdm', and, aa for as tho absorption of non- 
tanning matters is concerned, Dr. Paesslers powder is 
diitinotly worse than the unchromed powders, though it 
is decidmly better in concurdance of results. 

The! superiority of tho AmericMi method in this respect 
over all methods involving tho use of the filter bell, has men 
repeatedly urged, and is proved quite o<molusivcly by mi 
extensive investigation reoently made by Parker and 
Bennett (sec this J., pages Il93~-i200), m which it is 
denioDSteated that in the Amedoaa method the absorption 


of the non-tannins l>y the powder is very much reduced, 
and in many cases completely proventod. The American 
method has also other claims to scientific accuracy. It 
om])loys a definite quantity of powder, chromed with a 
fix^ amount of chrome alum, which not only makes the 
powder sufficiently acid for the efficient absorption of 
tannin, but also renders it more insoluble; and all 
remaining soluble matters ore removed by a thorough 
wfwhing of the powder immediately before use, so that 
tho residues observed on “ blank experiments may be 
reduced to quantities of tho order of 1 ingrm. of dissolved 
matter on 50 c.o. of the non-tan filtrate. It has also 
been shown clearly that by cliroming in this wav, th© 
quality of tho hide-powder used has a much less influence 
on tho roHuU, and that suitable powders can be prepared 
with much git ater case. Moreover, as the method consists 
in bringing th«' powder into contact with every jiart of the 
liquid to bo dotanuised, by rapid agitation for a given 
time, it is (ee}iecially with tho improvements suggested 
below) more rapid, more uniform, and loss trouUesomo 
than tho filter method, while it demands no special 
manipulative sicill. 

At the recent (’onference of the International Association 
of Jx^athor I’rmle Chemists at Frankfort, at which the 
AuKTican Asswintion was rcTiresouted by its President, 
the defects of the official filter method wore mad© so 
obvious that a CommisBion was appointed to consider 
tho whole question, ami if possiblo bring the Kuro^icaa and 
American practice into harmony. There can be little 
doubt that the result will bo the abandonment of tho 
filter method for Bome mollification of the sliaking process, 
hut as tho form adopted by the American Association 
iloes not seem in all re.sjiects adapted to European roquire- 
monts without modification, tho authors desire to bring 
forw^ord at this stage various criticisms and suggestions. 

Eroin the }K)int of convenience, tho principal objections 
CO tha American method are tho long time (nearly 24 
hours) required for chroming tho wwder, which should 
ho freshlv done for each set of analyses; and'’the some¬ 
what tedious method of determining the water correction 
by drying a portion of the squeezed powder. A theoretical 
objection may also be raised that the percentage of chrome 
actually alisorhcd by tho powder under the Auierioan 
conditioiiH IB extremely smalt, and scarcely scorns enough 
to secure the sufficient insolubility of the powder under 
imfavourable conditions, while tho large amount of 
luiabsorbcd chrome salt leaves scow for groat variations 
in the ami^uut of acid talceii up, which oh regards absorptive 
iKiwors seems a more important factor Uiau the chrome 
itHcdf. 

As regards rapidity of chroming, it may bo noted 
that the American official method stipulates that the 
amount of water used in soakmg and chroming the 
jiowder should be 25 times the weight of th© powder 
used. This seems to be a quite unnecessarily largo 
quantity, and a course of experiments with varying 
quantities of water leads us to suggest/ 10 times the 
weight of powder as an alternative. This quantity is 
found to be quite enough to render tho mixture suf- 
lioiently liquid for the agitation required, and will 
make the powder wet enough to ensure a sufficient regu¬ 
larity in chroming. It is, moreover, much more con¬ 
venient in practice, and if the time occupi^ in chroming 
is to bo reduced, which is strongly desirable, it will 1 m 
necessary to use a more concentrated chi'oming liquor. 
As it stands tho method is a mere waste of distilled water. 

In the next place, th© A.L.C. use only 3 per cent, of 
chrome alum on the weight of the powder. One of the 
main reasons for cliroming is to render the powder in¬ 
soluble, and all practical experience and all recent work 
on the hide-powder question show that the grealw^ the 
chroming the less is the error. It has also ^n shown 
by Kopecky and by various American ohomiste that heavily 
chromed powders have their absorbency for tannin very 
little affected by the degree of chrommg, so that it would 
appear that the quantity used in the American ofBcial 
method was decidedly small. If all the ohromiam used 
in this method is absorbed by the powder, it will only 
contain 0'45 per cent, of chromic oxide; and this is by 
no means a true assumption, the pero<fiitago absorption 
of chromium varying with the quality of t&e powderused. 
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The Buthorti hAv© used a powder in whicfi c«nly 22 per cent. 
of the ohromiam was aworbod. Again, if we are to be 
safe-guarded against variations in the quality of the 
iinchromed powder, a greater degree of cuomfug seems 
desirable, enough, in fact to render all powders that are 
at all useable, practically imiforra when chroraed. The 
authors desire to suggest that 0*76 to 1 |>or cent, of chromic 
oxide or its equivalent in chromium is not too much for 
this purpose. 

An equally important {>oint is the time required for the 
preparation of the powder. The official method is to 
’‘ digest the powder with times its weight of water 
till thoroughl;^ soaked. Add 3 wr cent, chrome alum in 
solution. Agitate by cither shaking or stirring occasion* 
ally for several hours, and let stand overnight. Wash, &o.” 
This ])raotically means that it is necessary to coranienoe 
the preparation of the powder 24 hours or more before 
it is required for use. If- is imperative that this in¬ 
convenient time should bo shortened. The authors 
find that this cannot be done satisfactorily by merely 
increasing the amount of chrome alum. Exjicrimcnt 
shows that 16 i)cr cent, of chrome alum will put into a 
|>owder in one hour no more chromium than 3 per cent, 
under the same conditions, and will probably give the 
powder far more acid than is necessary. The authors 
therefore suggest the use of a basic clirouiiog solution, 
such as is already used at the Vienna Vcrsuclisanstait. In 
this way a rapid <-hroming may be effecleil, and there 
seems no objection to this except that the amount of washing 
required may bo slightly increased. Any objection of 
this kind is (juito overcome when we consider the saving 
in time by the rapid chroming of the powder. It is known, 
too, that fresh and well washed and ground chrome 
leather will detannise quite well. 

The following table gives the results of experiments 
made in chroming powders under varying conditions. 
To make the figures com^mrable, the results are stated 
as poreoutages of chromic oxide fCrgOg) in the dry powder, 
after it iH chromed, w'ashed, atid ready for use, though 
this may not be strictly correct in all oases. In poi'aliel 
experiments with chrome alum and chromic cnloridc, 
such a quantity of the latter was taken as would give 
the same quantity of chromium as in the former. 


Chromium absorbed uftder varying conditions. 


i 

Chromiug mateiial. 

Tic. 

Amount 
of ; 

- water. ; 

1 1 

Aliaorption 
of total 
chromium 
used. 

Chromium 
oxido In 
powder- 

1 

Per crat. 

lioun. 


per cent. 

per cent. 

Chrome alum ... 
1'05 Cryst. chromio 



1 22*0 

010 

ohloride. 

1*65 Oryst. chromio 

chloride (made 


25 

16‘6 

0*07 

basic}* . 

’i ■ 

times 
! weight • 

Sl'O 

0*14 

9'0 Chrome alum ... 

1*05 Cryst. chromic 

Of 

powder 

4*4 

0*02 

clilorldc. 

]*56 Cryst. chromic 

chloride (made 

*» 


10-3 

0*05 

basic)* . 



- 13-2 

O'OS 

3*0 Chrome alum ... 
8 *o Chrome alum (made 

1 


28*1 

O'lO ' 

bosiolt . 



52-7 

0'23 

16*0 Chrome slum ... 
16*0 Chrome slum (made 

1 

10 

4>0 

0*00 

basic). 

8*25 Cryst. chromic 


timsB 
w^Ut \ 

40*4 

O'Ol 

chEklde. 

8*26 Cryst. chromic 

ohloride (made 

1 

powder 

14*8 

0'82 

basic)* . 

» 


4Q>e 

0-03 

3*0 Chrome alum ... I 
8 -u Chrome alum (if | 

24 


71*7 

\ 

0-32 

totally absorbed) 

•* 


lOO'O 

0*46 


* These idutlons were made basio to such an extent m would 
oorrespond to the theogetioal sslt ^ (OHlSO^ or CrClt(OH)- 
t tWs solottoni wsre made b^o to the same eXtwt m 
I n the mtaufaetayre of the Vlenaa hl^d^powder, which Is 50 per 
osnt. greater tean In the other esses. 


In all these cases the chromium was eatlmsM by drying 
and ashing the powder, and afterwards igniting stitmg^y 
with a mixture of magnesium oxide and sodinm oorbon^, 
by which means the chromium is converted to sodium 
omomate. By the addition of hydrochlorio acid and 
potassium iodide, the chromate liberates an equtvaient 
amount of iodine which is estimated in the usual way with 
starch and N/\0 thiosulphate solution. 

It will be noticed from the taMe given, tiiat with oedy 
one hour’s chroming under A.L.O.A. conditions, very litw 
is absorbed, the resulting powder being praotioally 
unchromed; but that when the amount of water used m 
reduced to 10 times the weight of the powder, about the 
same dogroo of chroming is obtained as with the larger 
quantity of water and the longer time. Moreover, when 
the chroming solution is made basio, more than half the 
chromium used is alisorhod, and if the lonmir time be used* 
the absorption is again increased oemsidorabiy. By far 
the most satisfactory results are obtained, howevor, 
through the use of larger quantities of ohromium. When 
quantities of chromium were taken equivuknt to the 
amount used in making the Vienna hido-powder, and the 
solutions made basic, the rc^sulting powders contained 

{ iracticaliy 1 per cunt, chromic oxide eveh with mdy erne 
luur’s chroming, but the required washing was somewhat 
inoreusod. 

The amount of chromium is not the only point of import¬ 
ance in the manufacture of a suitable brae-powder, and 
in rendering the powder sufficiently absorptive for tannin 
and at the same time loss absorptive of gallic and other 
acids it is in all probability the amount of acid which ii 
the determining factor. The use of volatile orjpmio acids, 
such as formio, acetic, and lactic acids, is open to various 
strong objections. They are all difficultly volatile, and 
have been shown to have a decided effect upon the residues, 
and in addition they are difficult to estimate with accuracy. 
This Isat point is especially im]^rtaat when we remembtf 
the desirability of fixing some limits to the acidity of the 
powder^of the estimating the extent to which the acids 
uoour, in the non-tanniu ffitrates and residues, and also of 
the control of the washing process, if some method such 
as is suggested below should be adopted. Hence, Ihe 
chromio salt of some mineral acid would appear to baihe 
best, and we arc praotioally limited to either a baaio 
chrome alum solution or a basio chromium chloride tolutfoo, 
since these are the only' soluble salts which are readily* 
obtained of constant composition. The authors have made 
various experiments with each of thene, and find that both 
ere fairly satisfactory, but that on the whole, the chloride 
solution is proferable, especially on account of the easy 
and accurate estimation of chlorine for purposas of controt 
The chloride solution is also free from the oomplioation 
due to tlie uHcleas presence of potassium sulphatte in the 
solution of chrome alum, and hence less waoldng wffl 
probably be required. Again, the chloride and its basic 
salts arc more readilv soluble in water and leu UaUe to 
precipitation when diluted by the water used in tbeohrom* 
ing of the powder; and it appears from the reeulta in ^ 
above table, that a less basic cnioride will chrome a powder 
to a greater extent than a more basio solphate under 
similar conditions. A point not fully exriamed Is that 
even if chromed powders are washed nntii toe wash Uquene 
show no reaction for sulphate or ohloride, these ions 
always reappear in the non-tannin ffltrates, possibly doe 
to substitution by tannic acids, ch* in some cases to doulde 
deconqiosition of the basio chrome salt witl|| alkaline 
tannates. Investigation has shown that some portions 
at least of these compounds are volatUe, and are in idl 
pobabiiity free hydrochlorio and aulphurio acids, so that 
in considering the effect upon the nature ud weight of 
the residues, we think that the balance is in favour of 
hydrochlorio acid as being the more volatile and iese 
drastic reagent. The chromio ohloride used in this w<vk 
has been Kablbaum’s crystallised ohromimn seequi* 
ohlorido,” the estimation of ohromium in which Is in agree* 
ment with the fcn'mula OrClttffHgO. As to what k tite 
most convenient and desirable quantity to adopt for an 
official process, we do not at jpresent wish to be dog¬ 
matic. What is wKited, is to get into the powder 
sufficient chromium to render it iwlnble and wiotm, 
and sufficient acid to ensure ita ^dftoiency in abeorptSve 
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hWe-powder than ie usotl in tho filter bell, and such 
tnatment is tho basiH of the indirect gravimetric method 
uned by the American Leather CbeniiHtR* Association, 
and known as the “ ehalco ” method. TIjo n^loption of 
such a method as this by the American Leather CliemistB, 
and its snbsequcnt improvement in their haiidH, has 
brought into a strong light the defects of the filter boll 
xneth<xl, the (diief of which may bo mentioned here. 

In th© first jdoce, the locthod of rejectinc the first 30 v.c. 
of filtrate to get rid of soluble matter is far from being a 
complete eliinination of tliis diftioulty, and much of our 
trouDle may Iw traced to this imy^orfcct removal of thoHO 
“ solubles ’* in the powder. Moreover, it lias been hIiowii 
that th© comijosition of the filtrate is not only variable with 
regard t-o the “ solubles ” <if tho l\ido, but also with respect 
to tho amount of solublo iion-tniming nuitters, there being 
in fact a continuous change in tho conqiOHjtion of Nnc'cesbive 
portions of the filtrate, according to tho degree to which 
th© powder in tho bell has been tanned by tlio solution 
•in use, and according to the regularity of the flow of tho 
infusion through all ])arts of tho powder, this latter being 
always an imocrtain factor. Again, the inethiHl nsMunu'S 
that any variability in composition of the iiltiate duo to 
dilution by the inoisturo contained in the air-dry ]>owder 
used, is eliminated by the rejectiim of tlie first }h>i turns, 
whereas this conclusion is really ojicn to conoidornblo 
doubt. 

Another objection to this method is found in the 
difiiouUies experienced in the satisfoidory “ packing " 
of tho filter bell with the j)owil<*r. This ojioration, as is 
well known, requires coneidorablo car© and some skill, 
ditroroiices in the manner of packing juoducing a distinct 
ofToct upon the results; ami in the hands of different 
operators and with various powdois this difficulty becomes 
very much more jironounced. 

In the first place, we may note tlie inipossiliility of 
obtaining satisfactory powders, and more csjH'cially in 
getting them sufficiently almorptive, and at tlie same 
tune sufficiently free from solulilo lualter. 'J’lie com.plcto 
detannisatioii of certain extroc-ts by neutral laiwdeiis is 
practically an impossibility, and ihoso ditlii'uUu^ have 
been acoentuaied, rather than removed, by tlm unauthor- 
IschI acidification of jKiwders with lactic and other acids, 
which lias caused swelling of the hido-]K)wdcr in the bell, 
and an increase in tho soluble matters of the powder. 
These same troubles arc also manifest to an oven greater 
extent in any attempt to analyse acid liquors by tho 
filter bell arrungomeut. Tlio jiowder swells so much aa in 
many cases to render the filtration practically impossible, 
and even if aucccssful, the amount of ]>owder dissolved 
is enough to SL^rtously vitiaW tho result. 4 . 

One of the greab^t objection.s to tho filter bell is that 
large quantities of solublo non'tanning matters are romoved 
by tho powder when used in this maiuier. Tho solution is 
afniMt completely dotannised by tho first portions of the 
hido-powder it meets, and hence tho detannised solution 
has to flow through a certain amount of fresh and very 
absorptive bido-powder, which wUl I'oadily take out of 
solution many solublo uon-tanniiig matters which aro 
of an acid nature, or from boine otner r:ausc aro capable 
of absorption. Many derivatives of the tannins, such, 
for example, as gallic acid, are thus reckoned as tannins. 
This objeotiou applied also to the earlier maceration 
method of treating the solution with several successive 
portions of fresh powder; and when the filter method 
was first InfxodueM, the danger of removing such non- 
tannins by Those methods of successive treatment with 
hide-powder, was not so fully appreciated as it now is. 
Most of these strong objooiions are wse}>arably associait^ 
witii the method, and they aro thcroforo only very liar- 
tialiy ovoroomo by the use of Ilr. J. l^atissler’H “ ligntly 
chromed " powdm', and, aa for as tho absorption of non- 
tanning matters is concerned, Dr. Paesslers powder is 
diitinotly worse than the unchromed powders, though it 
is decidmly better in concurdance of results. 

The! superiority of tho AmericMi method in this respect 
over all methods involving tho use of the filter bell, has men 
repeatedly urged, and is proved quite o<molusivcly by mi 
extensive investigation reoently made by Parker and 
Bennett (sec this J., pages Il93~-i200), m which it is 
denioDSteated that in the Amedoaa method the absorption 


of the non-tannins l>y the powder is very much reduced, 
and in many cases completely proventod. The American 
method has also other claims to scientific accuracy. It 
om])loys a definite quantity of powder, chromed with a 
fix^ amount of chrome alum, which not only makes the 
powder sufficiently acid for the efficient absorption of 
tannin, but also renders it more insoluble; and all 
remaining soluble matters ore removed by a thorough 
wfwhing of the powder immediately before use, so that 
tho residues observed on “ blank experiments may be 
reduced to quantities of tho order of 1 ingrm. of dissolved 
matter on 50 c.o. of the non-tan filtrate. It has also 
been shown clearly that by cliroming in this wav, th© 
quality of tho hide-powder used has a much less influence 
on tho roHuU, and that suitable powders can be prepared 
with much git ater case. Moreover, as the method consists 
in bringing th«' powder into contact with every jiart of the 
liquid to bo dotanuised, by rapid agitation for a given 
time, it is (ee}iecially with tho improvements suggested 
below) more rapid, more uniform, and loss trouUesomo 
than tho filter method, while it demands no special 
manipulative sicill. 

At the recent (’onference of the International Association 
of Jx^athor I’rmle Chemists at Frankfort, at which the 
AuKTican Asswintion was rcTiresouted by its President, 
the defects of the official filter method wore mad© so 
obvious that a CommisBion was appointed to consider 
tho whole question, ami if possiblo bring the Kuro^icaa and 
American practice into harmony. There can be little 
doubt that the result will bo the abandonment of tho 
filter method for Bome mollification of the sliaking process, 
hut as tho form adopted by the American Association 
iloes not seem in all re.sjiects adapted to European roquire- 
monts without modification, tho authors desire to bring 
forw^ord at this stage various criticisms and suggestions. 

Eroin the }K)int of convenience, tho principal objections 
CO tha American method are tho long time (nearly 24 
hours) required for chroming tho wwder, which should 
ho freshlv done for each set of analyses; and'’the some¬ 
what tedious method of determining the water correction 
by drying a portion of the squeezed powder. A theoretical 
objection may also be raised that the percentage of chrome 
actually alisorhcd by tho powder under the Auierioan 
conditioiiH IB extremely smalt, and scarcely scorns enough 
to secure the sufficient insolubility of the powder under 
imfavourable conditions, while tho large amount of 
luiabsorbcd chrome salt leaves scow for groat variations 
in the ami^uut of acid talceii up, which oh regards absorptive 
iKiwors seems a more important factor Uiau the chrome 
itHcdf. 

As regards rapidity of chroming, it may bo noted 
that the American official method stipulates that the 
amount of water used in soakmg and chroming the 
jiowder should be 25 times the weight of th© powder 
used. This seems to be a quite unnecessarily largo 
quantity, and a course of experiments with varying 
quantities of water leads us to suggest/ 10 times the 
weight of powder as an alternative. This quantity is 
found to be quite enough to render tho mixture suf- 
lioiently liquid for the agitation required, and will 
make the powder wet enough to ensure a sufficient regu¬ 
larity in chroming. It is, moreover, much more con¬ 
venient in practice, and if the time occupi^ in chroming 
is to bo reduced, which is strongly desirable, it will 1 m 
necessary to use a more concentrated chi'oming liquor. 
As it stands tho method is a mere waste of distilled water. 

In the next place, th© A.L.C. use only 3 per cent, of 
chrome alum on the weight of the powder. One of the 
main reasons for cliroming is to render the powder in¬ 
soluble, and all practical experience and all recent work 
on the hide-powder question show that the grealw^ the 
chroming the less is the error. It has also ^n shown 
by Kopecky and by various American ohomiste that heavily 
chromed powders have their absorbency for tannin very 
little affected by the degree of chrommg, so that it would 
appear that the quantity used in the American ofBcial 
method was decidedly small. If all the ohromiam used 
in this method is absorbed by the powder, it will only 
contain 0'45 per cent, of chromic oxide; and this is by 
no means a true assumption, the pero<fiitago absorption 
of chromium varying with the quality of t&e powderused. 
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dftmp, lor th« ocdinar/ desieoating ag«it. 
A few drops of chloroform wore added as &n antieeptio. 
Under these oonditioiuii the moisture in the powder 
remains praotioally constant for several days, but after 
48 hours detMinlaations df the sanie solution showed 
rather higher non-tannins. It is possible that evou after 
keeping for some days* re-washing might make the powder 
quite satisfactory, out this would involve a fresh deter¬ 
mination of moisture in a portion of it by drying and 
weiring as in the case of the A.L.C.A. 

(me of the features peculiar to the AX.C. method 
is the agitation of the solt^on in detannlsing. bv ** shaking 
for 10 minutes in some form of meoh^ic^ shaker.'’ the 
usual form being the ordinary ** milk shake ” machine. 
Mr. H. C. Reed, in an essay for the Klipstein Prize, states 
that a rotating arrangement of about 60 rovolutionM |wr 
minute used for 15 minutes will give praotioallv the same 
results as 10 minutes in the milk shake, while the rotating 
machine is much simpler and more ounvenient. The 
authors can oonBrm this statement in general terms, but 
think that further experiments are desirable to determine 
whether a longer time is required in the case of uertam 
tanning materials which detannise with difficulty. It is 
oertain that a (;hum" arrangement would be more 
generally aooeptahle than the shake nmohine. which 
is noisy and uses ccmsidei able power, while its advuntagoH 
over a slow maceration method are equally evident. 

The regulations of the A.XC.A. state that the non* 
tannin fillvates must not give a precipitate with a solution 
of 1 per cent, gelatin and 10 per cent. salt. The dis¬ 
advantage of this testing solution is that it gelatinises at 
the temperature of the laboratory, and a substitute 
a solution of gelatin {leptonos (praolioally a modiiicd 
“ ooliin ’*) was made up as follows:—5 grins, of good 
gelatin was soaked in water and dissolved on the water- 
bath to 50 0 . 0 .; 10 o.c, of N/\ sodium hydroxide were 
ded and the mixture lifted in the water-bath for 
minutfs; 10 o.o. of JV/1 hydroohlorio acid were then 
added, the liquid made up to 100 o.c., filtered, and two 
drops of chloroform added os a preservative. The 
mixture is at least as sensitive as the gelatm solution, 
&d either will juet show visible opalosoenoe with a solution 
of gallotannie acid of 1 part m 100,(XK). Since, therefore, 
all filtrates are tested in this way, any error 

OEUBod bv imperfect detanniaation cannot exceed 
0-0005 grin, per 60 c.c., and obviously any higher result 
in tannin obtained by other methods must depenrl cither 
on lessened solubility of the powder, or aV«orption of 
substances which are not tannins. As the total solubility 
of the powder can be reduced by careful washing to l<ws 
than 0-001 per 50 c.o., there is obviouply not much room 
for the first of these explanations. 

The authors propose continuing their work regarding 
the detaUs of the procoaa, and ©specially with regard to 
the filtration df orescent tannin solutions, but m view 
of the deliberations of the Oomraission now sitting, have 
been anxious to publish the results of their investigation, 
so far as it has proceeded, without delay. 


BiscrussiON. 

Mr. H. G. BaNNKTT said a great many interesting points 
had arisen in connection with the ooustitutiou of ohromiuin 
salts. A slightly distent otfect was obtained in the ohro- 
mihg of hide-powder % chrome alfim dissolved in the cold, 
and oya simimr solotion previously boiled. They hojicd to 
deal with the actual constitution of basic chromium salts 
at i^ture date. The fact that Prof. Proc^ter advocated 
thelSmlition of a method of Ids own invention which had 
been in vogue for many years showed clearly how miioh 
be dsstred improvement in the methods of analysis The 
German Section of Leather Chemists hod raised objeotois 
to any obange, and riieir conservative attitude hod been 
an obstacle to advancement. 

Mr. J. A. 0»AV«K realised the importance of obtaining 
more aoourate>«Mults, but thou^t it was a serious t^g 
to ohuttfs a nwthod i^ioh had bera in vmto Iwg and to 
taan*ii had gr own aooostomed. Probably altera* 


tiona wonld be felt more by people in riie trade than tht 
chemist could mediae. Horj^xtraote than erode mateMi 
war© sold on the percentage. Tanners had bmn tc 
realise the value of analyses, and now stipqlated for > 
certain percentage of tannin. It would be diffioidi tc 
oonvinoe them that they were getting th6 same value 
for their money if the new method gavelower resulta than 
the old one on the same materials. 

Mr. T. Paxrlby asked if it woi possible to devise a 
factor showing the relationship between the fdrmei 
method and this later one. Reports could then be given 
with percentages by each method. 

Mr. W. MoD. Maokbv pointed out that if a factor were 
used it would gu to prove that the old method was as good 
as this one, wUeroas what was aimed at was a nearei 
approach to aeourai^y. It was his custom to state the 
method used in each report. Merchants and tannen 
had built up their data on certain methods, and changi 
would be awkward. Would it not be advant^eous t< 
have a standard tomporaturc for the shakiug in thi 
American method T 

Mr. W. B. Hill hoped that Prof. Procter would havi 
said more about the absorption of acid. The maoeratiox 
method required over an hour to got good results. 

Prof. Proctbr, in reply, mentioned a paper giv^n bj 
Ko|>ecky (Collegium, IW)6. p. 07) in which he dosaribid i 
method of using the maceration process with highly 
oliromed powder. The first results were good; but at 
the hide-powder was kept, worse and worse results wert 
obtained, the difficulty arising from changes which tool^ 
place in the powder, probably due to loss of moUturc 
vrhioh lessened its absorbency. It was not improbabU 
that the German lightly chromed powder would uitifuatel} 
suffer in the same way. Mr. Kopeoky in the Staton, and 
Mr. •j. T. Wood of Nottingham, had used oommeroia 
olirome leather machine shavings damp, after washing 
and had obtained good rosultH, Heavy chroming did not 
interfere with absorption. The oheinists working specially 
for the leather trarle in England had agreed to give the 
results by both methods tor a few months withoui 
extra charge, and in view of the approaching change it 
was desirable to determine oontroots by more than om 
method. The Commission oould not unfortonatel) 
r©]>ort before .\)>ril. No advantage was gained by i 
factor noimeoting the two methods if one of them gavl 
wrong tesults. 




THE JUBILEE OF THE COAL TAB 00IA>US 
INDUSTRY. 


AMERICAN OELEBIUTIONS. 

- ^ 

Nbw Yobk. 


On Satuiday, Oot^olior C. a banquet was given to Sh 
Wm. H. Perkin at Dclmomco’s. Dr. CTlias. F, ChancUw 
ocoupied the chair, and somo 400 mteste were present 
Mention was made of tlio general fimd that was b«in{ 
solicited for a Perkin Chemical Library, to be instaUei 
at the Chemists’ C9ub. After the usual loyal toeete, and * 
welcome from the City of New York by the Hon. Patrick F 
MoGowan. Dr. Hugo Schweiiser. Saoretary thi 
Organising Ck>mmittee. gave an addrew, in wUgh ht 
described eloqumtly the history of ^ dieoovery o 




OBITUABY. 
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inftuve, tlio evolution of the ^al tar colour induKtry, the 
•ytftheei» of medicinal romedliK, and the new tielda now 
i>]:H‘no(l, in all of which coal tar forms the bane. 

Dr. Wm. II. Nichols then handinl to Sir Wm. H. I’erkin 
the first impreanion of the Perkin medal, in gold, which is 
to he given annually to tlie Amerieaji chemist who has 
most distinguished himself by his aervicea to applied 
chemistry. Mr. Adolf Kuttroff. treasurer of tlie 
Organising rommiltt'o, next presented a tea service as 
a token of gratitude from American friends. 

Dr. W. F. Hillebrand, president of the American 
Cliemical Society, presented fhe honorary mernbership 
of the American Chemicnl Society. 'Phe other sjieakers 
•were President N. Mtirray llutler, Prof. Hermann 
Schumacher (Bonn), I’resident Ira Beinsen, l^of. Nernat 
(Berlin), Dr. H. W. Wiley, and Mr. K. A. Metz. 

Sir Wm. 11. I’erkin, in reply, cxpresstHl himself uh both 
honoured and gratified by the warm welcome extended 
towards him, and for the 'presentation made. He trusted 
that the medal wouhl encourage and Htinuilaie chemists 
to incrensed activity in research, and he h'lt sure that the 
lea service would he valued tmt only by Innisclf, hut by 
Lady Perkin and his fafjiily. He also greatly appreciated 
the UBSociation of his name with fhe Amcncan, Chemical 
Society. After tliunking fho various speakers for their 
kiiul leferencCH, Sir Wm. I’erkm gave the history of his 
life’s work from the Uisiovery of mauve to the establisii- 
ment of the coal-tar colour induslrv. He then referred to 
the subsequent dcvelojmienta whi<‘h enabled liini to retire 
from husinesH and once more ooeiijiy hiniHclf with pure 
Hcrentific research. In eonclnsion, he alluded to the influ¬ 
ence which the industry had had iijion the dcvekquneiit 
of Bciciu'c, and the vast uinounf of emjiloyineul jt had 
given to the working classes. 


Boston. 


(^n Wednesday, October 10, Sir Wm. H. Perkin was 
onterfallied at the Algonquin (l!hih at Boston. AHout 
170 representatives of chemical industry were jircsent. 
The chair was taken by Mr. F. K. Atfeaux, and Prof. 
II. P. Talbot of the Mass. Inst, of T(u-hnology acted as 
toastmaster. After the usual lova! toasts, (lovernor 
Curtis Ouild, Jr., welcomed Sir William on behalf of the 
Coinin<mweal1h of MaKsachusetts, the lirsl textile State 
in the Union ; and the Hon. Thos. A. Mullen followed 
on liehalf of the City of Boston. After siweches by 
Senator Cabot I.odge; Capt. W. Wyndharn, British 
Consul at Boston; President Henry S. Pritchett, Mass. 
Inst, of Technology; and Mr. Wm. Whitman, President 
of the Arlington 'Mills, !>. W. H. Walker presented 
Sir Wm, Perkin with a silver punch howl, for which Sir 
William expressed his thanks. 

On Thursday morning Sir William and his party vieite^l 
Harvard Univeraity, where they were nxcived Gy I^resi- 
dont and Mrs. Eliot, and in the afternoon tlic Mass. Insti¬ 
tute of I’whnglogy. 


Obituary. 

Edmund H. Mii-dbr, M.A., Ph.D. 

. Edmund H. Miller was bom at Fairfield, Con- 
rioctiout, U.S.A., on September 12, 1869. He waa 
admitted to Harvard University in 1886, and in 1887 he 
entered the School of Mines pi Columbia University 
for spocial preparation in the branches of analytical anil 
applied chemistry. He graduated os Ph.B. in 1891. 
hrom 1891 to 1894 he hold the post of Assistant in 
Assaying, and from 1894 to 1897 that of Tutor in 
Analytical Chemistry and Assaying. In 1897 he 
was appointed Instructor in Columbia University, 
Adjunct Ih-ofcssor in 1901, and ]*rofeHsor of Analytical 
Chemistry and Assaying in 1904. In conjimotion with 
his students, Dr. Miller published Bome forty papers on 
Kuhjcctfl in inorganic and analytical cuomistry, 
including papers on Ferro-, Chromic-, and Coballi- 
cyanides, and on the Platinum metals and thoir alloys, 
lie puhhshtxl the following; books : “ Notes <m Assay¬ 
ing,” in conjunction with Dr. Kickelts ; “ Caloulations 
in Analytical Chemistry,” and, ” Quantitative Analysis 
for Mining Engineers.^’ In Edition to Ins duties in 
the Department of Chembstry, Dr. Miller was enga^l 
with the administrative affairs of the Columbia Uni¬ 
versity, serving on the Committee of Admissions for 
three years, during two of which he was Chairman. 
As a tccimoiogist , lie had had some practical experience 
in the laboratorii'H of Messrs. Kicketts and Banks in 
1891, and os Chennst tor the Arlington Manufacturing 
(JomjMiny. Dr. Milltir was a member of the Society of 
Chemical Industry, aud of the Committee of its 5few 
York Section ; a member of the American C^oniioal 
Society, Vice-Chairman of its New York Section in 
1902-^, Cliairnian in 1904, and later ha was mode a 
Vice-Presidont of the Society. His death took place 
on Novemlicr the 8th. 


WlI.LUM H. ChlANDI.ER, PHvD. 

W’^illiam H. Chandler was bom at New Bedford, 
Mass., on December 13, 1841, and graduated at IJnion 
(’ollego, Schenectofly, in 1802. In 1872 he received 
the degrw of Ph.D. from Hamilton College. Having 
taught for four years in the Coliinihia School of 
Mines, in 1871, ho .recoivod an ^ipointment in 
Udiigh University, as Professor of Cnemistrv. He 
finally iKicame iVexiident of the University, acting also 
as Einentus Professor of C'honiistry. Dr. Cband^, in 
1898, published an encyolopordia of univorsal know¬ 
ledge. He was a member of this Society, and also of 
the American Chemical Society, a Fellow of the Chemical 
Society of London, member of the 8oci£t6 Chimique 
de Paris, and of the American Association for the 
Advancement of Science. Ho died on November 
tho 30th. 
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I.—PLANT, APPARATUS, AND MACHINERY. 

(Continued from pa^e 1138.) 

Enomsh Patents. 

Drying of gratitdar, pulverulent, and (dker nuh^tancf/t -. 

11106 ^**”“^*‘*'’ Pat. 23,100, N<iv. 10, 

Tira ina^rials to be dried are supported on trays, or bv 
moans in a ciianibor itiU> whieli a current 
?u '‘“dor ])roHHuro, throuKli several mlots, ho 

that it passes through the oliumbor and over the materials 
with a w'hirliug motion in a Huinlar manner to that 
doBoiibed in Kng. Pahs. 11,705 of IIKM and 3045 of 1005. 
The moisturodadoii air is witlidrawn at a slightly higher 
rate than tho froah air cnU'rs to onsuro a Hhght vaouuui 
in the chamlxir. When dry tho eotilotils of the tniyH are 
tijiped on to tho inehned hotiom of tho chuinhor from 
whioh they ore removed.—W. H. < '. 

Coolinn and drying flnid^t; J^roeem-H for -. P. Kncller, 

Kalk, and W, Sehunuielior, lU'rUn, (iormunv. Kng. 
Pat. 24,027, 11c o. I. 1905. 

Tjim fluid is ooulod hy eausing it to oxehange heat witli 
n aiiigle cooling nu'diuin only, wlm-h eirculati^s through 
aueoesHive cooling (ioils. The cooling modiiun is enused 
U) evaporate at dilTeroril jirossnreM and eonHeipiently at 
dilTorent tonipomturos m suocossive eods W. H. i'. 


Purifying, humidifying, or cooling of air or othvi g(imou4 
fluids, T. F. JilhiliiugtGn and .1 A. Hanna. Jk'lfuHt. 
Kng. Pat^KHKh Jan. 13, 190(1. 



The claim refers to the spraying device described in 
Eng. Pat 10,652 of 1905 (this J.. 1906, 419). The air or 
other gafi enters tho top of the inverted conical clianibor, 
< 1 , and after becoming mixed with the spray from the 
nozzles, c, passes in the direction indiuated hy the arrows, 
through the spaces, a*, between tlie louvres, a}, which form 
the aides of tho ohambers, into tho distributing due, d. 
The exoesa of liquid ia irtopiunl by tho louvres, a}, trickles 
down, and collect# in tho rosorvoir, h, carrying with it any 
impurities taken up from the air.^W. H. C. 


FllENOli Pathnt. 

of gams or vapours unth liquids; ProoMS for the 
priHlurtion of a —({. Moyorsborg. ¥t, Pat. 
368,235, July 20. HNlH. 

Short pistons or columns of liquid ivnd gas are oniisod 
to suoooiKl one anothor very rapidly so that they become 
intimat.ely niixtHl. The liquid is delivered from a dis- 
tribiitiug wheel or turbim*. the nm of which is divided 
by partitiouR into a number of compartmenta. 

Width of the partitions inereasHs from the inlet to the 
delivery side of the wheel, whioh jm rotated in front of a 
similarly di\ ided wlieel, ho that tho width of tho partitions 
govoruH tlie longtli of each Huid ]Mstun. As each liquid 
piston ]m«Hos from one wlieel to the other, it draws in a 
Hhort jiiston of gan frem the space liotwoeii, and the 
mixture is delivered on the further aide.— W. H. 0. 


IL—FUEL, GAS, AND LIGHT* 

(Continued from fmge 1140.) 

I!ydroearhoHH ; ExfiloHivc comhastion of -. //. W. A. 

Hone. .1. Drugmaii, ami (1. W. Amlnjw. Ohem, Soo. 
'IVariH., 19U6, 89, 1614- 1625. (Kee this J., 1906, 526.) 
Mixtui'.es of ctliane ami oxygen, and ethylene and 
o.xygiMi, oorre.^pondmg to + and 3C^Hjl4 26 ^, 

rt'.s[>ectively, were ignited in vcshcIr having diftorent Bur» 
fiifo area.s per unit volume, with the view of discriminating 
lietweeii the various combustion produots, it being argued 
th.il the groaUir the cooling etiect of the walls of the con* 
taiiiirm vcHsei, the larger will be the jiroportion of primary 
prddmWs of cumbustioii. 'I’be rcHults obtained were 
entirely in accord with tho view previously put forward 
(loe. e.H.) that eombustiou both above and below the 
ignition point involves the initial formation of hydroxyl* 
aU-d moloculoH. 

Ki\peri meiits were also made on tho explosion of au 
cquimoleoular mixture of ethane and oxygon, and a mixture 
of hutaiic and oxygen corroHpondiiig to C4H]o+20||, in It 
Htout Ihaderi coil immersed in a watox'*bath. whioh, after 
the oxptoHieu, could be rafudly emptied, and then imme* 
dial-cly lillod with cold water. Examination of the i^o* 
<]i«;tH showed that in all oaHns a considerable proportion 
of methane (6-2—8*1 percent.) was present, and that from 
15 to 22 percent, of the original oxygen apfieared in the 
condciiHed products of combustion. As a whole, and 
taking intocousideration Iheiiighor temperature,it appears 
almoHt certain that in exploding, tut m ordinary inham* 
ination, hydroxylated mofoeules are luitially urodaoed; 
and there is no evidence of a preferential combostimi of 
carbon.—A. 8. 

Cold prodiicUon and consumption in the principal countries 
of the umrld. IJd. of Trade J., Nov. 29, 1996. [T.R.] 
The following particulars, relating to the production and 
conHum]>tion of coal in the principal countries of 
world, are extracted from a lioturn [321/1906] recently 
issued by the Board of T’ratle; — 

Produclwn.-"Tho production of coal in the principal 
coal prodmdng countries of the world in 1903, 1904, fluid 
1905 wa« as follows, in long tons ;— 


('ouutrloi. 

1V03. 

1 

1004. 

1006. 

United Kingdom .... 

Oerman;. 

France.. 

Belgium... 

UmtM! States of 
America. 

Tons. 

23O.S34.OO0 

114,763,000 

33,668,000 

23,415,000 

310,068,000 

Toofl. 

232,428,000 

118.874,000 

32,064,000 

22,805,000 

814,668.000 

1 Toiu. 

1 286,129,000 

1 110,840,000* 

! 84,778.000* 
21,606,000 

360.S2},000« 


* Provtolonat figarea* 
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’Hie production of coal in IftOfi, in the United Kingdom, 
(ftrmany, France, atul the Tmited States was greater than 
in any previous year, but in Belgium the output again 
shows a declmo. 'I'he total known coal production of the 
world (exclusive of brown (roal or lignite) in 11HJ5 was 
about 840 million tone. The following statement shows 
the production of coal in the principal British Colonioe 
and posseaeione in the years 1903, 19(>4, and 190fl, in long 
tons 


Countries. | 

1603. 1 

1004. 1 

1905. 

! 

Tons. 

Tons. 

Tons. 

BrlUsh India . 

7,438,000 

8,217,000 

8,425.000 

Aintraiian Comiuon- 

7,112.000 

' 6,854,000 

7.496.000 

Ksw*iSealand. 

i 1.420.000 

• 1,638.000 

1,680,000 


i 6,826,000 

6.706.0U0 

7,836,000 


2,012.01X1 

1 2.161.000 
' 154.000 

2,327,000 


186,000 

147,000 

Natal . i 

714.000 

j 858,000 

1,129,000 


Nearly the wholcof the output of the Australian Common¬ 
wealth is pnxiuocd in New Mouth Wales. The princijial 
ligniU*-produ<ung countries are Germany, Austria, and 
Hungary, which in 1904 produced 47,853,0(>0 tons, | 
*21,03r).(kK) tons, and 5,430,0(M) t-ons rcsffcctively, whilst I 
the provisional figures available for the production of 
Germany in 1905. indieati> an increased prodm tion of 
51,666,000 t-oiiB. In Austria the output of lignite for 1905 
was 22,327,tHM) tons. The quantity of lignite producml 
in the UniU^d States is included iii the figures for the 
production of cool alrewly given. The latest available 
figures giving the production of lignite separately, relate 
to 1904, when it aniount<‘d to G,7‘26,<KX) tons. 

C'ow/»umpf»on.-—The consumption of coal in some of the 
chief consuming oountries is shown in the following 
statement:— 


Countries. 


United fttates ... 
yidted Kingdom 

Permsny. 

France.. 

IlUtttA . 

Belgium. 

Aueirla-Bungary 


Tons. 

314.114,000 
100,632,000 
, 100,104,000 
40,671,000 , 

! a 0 , 082 . 000 *l 
20,682,000 ' 
■ 17,087,000 


Tom. 

807,610,000 

166,600,000 

104,004,000 

45,430,000 

22,724,000*1 

10,726,000 

18,421,000 


i uns. 

343,280,000* 
J 69,017.<100 
106,716,000* 
46,046.000* 
20,800,000* 
10,601.000 
10.390,000* 


* Provisional figures. 


BNGLI8H PaTKNTS. 

Fud ? Arii^cial -, and nutnnfaciure. thereof. Inlernat. 

Patent Fuel Syndicate, Ltd., and J. d. Shedlock, 
London, Kng. Pat. 22,677, Nov. 6, 1905. 

Small or refuse coal, mixed according its character 
with a suitable quantity of liquid hydrocarbons, such as 
gas tar. astatki, refuse i)etro1cum, &c., is fed into a hopper 
and conveyed to an automatic mixe.r. The mixture is 
passed through an automatic measuring and feeding 
device into a cylindrical gas-tight ohamlior. The 
cliamber contains a numW ol hollow circular shelves or 
trays, and the mixture is moved along each shelf, by 
radial armL on a central vertical snimUe, until it <lropH 
through an a})ertuTe to the shelf l>ofow. Btoain, hot air, 
or furnace gasc'S arc drawn through the hollow shelves by 
a fan, and the fuel mixture is heated so as to produce a 
tacky jutch-Uke coating. The heated mixtui-e is dis¬ 
charged at the bottom of the chamber through an auto¬ 
matic device which does not allow the escape of gas, and 
is formotl into briquettes in a press. Ine gases ami 
vapours evdved in the heating chamber are withdrawn 
by an exhauster, and passed through a oonrlenser.—A. T. L. 

Coal-washing instaUaiionfi; Fint-eoal or ecklatnm extractor 
Q. Smith and the Hardy Patent Pick Co., Ltd., 
Shefflelii Eng. Pat $6,135, Dec. 4, 1905. 

Tex waWr from th» ooaJi WMhtts, haTing tha fine cool in 


suspension, is led tiirough a long settling tank, of suitable 
length and depth, from the dUwhar^ end of which the top- or 
clean water overflows into a rocoivor, whence it is pumped 
back into the washers. An endless chain, firovided with 
scrapers, travels slowly along the lied r>f the lank and up nn 
inclined shoot, carrying with it the sediment of cool, 
allowing the water to drain back on the shixit. and 
delivering the <^oal-mud where desired. Preferably, th© 
sides of the settling tank converge towards the bottom, 
and the scrapers are shaped so that they will always 
fit themselves to the sides and bottom and thus com¬ 
pensate for wear.—H. B. 

Washing c-oalfcoke, minerals, and the like; Machine, for -. 

G. H. Raynor and The Hardy Patent Pick Co., LUl., 
Slicffield. Eng. Pat. 1660, Jan. 22, 1906. 

In the type of apiMiralus in whicli the matoml to l>e 
treated is oonductod up an inclined trough against a 
current i>f water, whicli carries the small coal, Ac., to the 
lower end. whilst the dirt settles between the scraixirs 
of the conveyor, and is collected at the upper end, means 
are proviihMl for raining, or raising and rotating, some of 
the sJTafwrs at certain parts of the trough, so that the 
iiiaieriiil is nairi(«l back anil re-washed; efficient re- 
waslnng is ensured by admitting air or water under 
pressure through perforations in the trough of tli© con¬ 
veyor. In the arrangement described, tiie material is 
released for re-washing by every second scraper at one 
point, and by the other scrajs^rs at another point, Imth 
points being near the upper end of the trough.—A. T. L. 

[Ffitcl Gases; Method and ap}>arntus for estimating and 

rrcordinj? the tpudity of -. Cambridge Scientific 

Instrument Co, Ltd., and V. V. Burton, Cambridge. 
Eng. Pat. 22,919, Nov. K, 1995. 



The valves, E^, F^, and lieing closed and the valves 
B^, C^, open, fiue goe is continuously circulated by the 
pumping apporatUR, D, from th© chimney, A, by way of 
the supply pipe, B, through the diffusion chamber, E, 
and bock‘by ^ return pipes, C, to ohimney, ^us 
a sam^e of fine go* is seouiM in the ohamber, S, At 
the same time the valve, temaini open lo that the 
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|iroi5«uro iDBide the chamW, H, is the same as the sur- 
rountliug atmoBBheric preswure. After the lapao of a 
short interval ot time (say, one minute), the valves, 

C', are olosed, while the valve, E^, after being momen* 
torily opened to equalise the pressure inside and outaide 
the chamber, K, is closed again, while at the same time 
the valve, is closed and the valves, and G^, are 
opened. Flue gas can now circulate from the supply 
pipe, 15, to the return pipe, (J, through the by-pass, f^, 
while the chamlnsrs, E, and H, are shut off from com¬ 
munication with anything but one another, and are 
initially at atmospheric piesHure. The flue gas in the 
chamber, E (composed of uoroun material or coutaimng 
a porous septum) being of greater density than the air 
outsido diffuses outwards through the porous septum iriore 
slowly than the air diffuses in. Tliis causes the pressure 
in the ohaml}ers, E, H, to rise above the atmospheric 
pressure and to continue rising until a maximum is reached 
after which i(' again begins to diminish. The maximum 
pressure is greater the greater the density of the flue gas 
and whore the fuel being burnt is coal or coke the density 
of the flue gas is generally determined by the proj>ortion 
of carbon dioxitb^ )ireHeni. I'hus by registoring the 
variations of pressure within the ehaiubors, K. H.a rc’ord 
is obtained showing from time to time the density of the 
fine gas, and, approximately, its carbon dioxido (*ontcnt. 
After momentarily o]»enmg R' to the »^ir. flie valves, (It 
and Ft. are opened, thus connecting the box, K, with a 
manometer box, H, to wliieh is attached an indicator, M. 
A hammer, N, actuated by clwliwork, strikes the indi¬ 
cator, M, at regular intervals, thus rcnonling llic pressure 
in the box, K, after the gas has diffused for a givhn time. 
More gas is then aiiloijiialu*ally mlmitted by a turn of the 
Hpindlo oix'rating the throe valves mentioncs! abov<*. the 
pressure inside and outside the box again equalised by 
oiioning 15*, and diffusion allowed to take place as l>eforc. 

B. J. S. 

• 

Fin -day and othr.r rHorts jor making gan and for other 
purponen. 0. Jl.'J'linrnis, Btoui'biklgc, and W. 1). Jones, 
Bristol. Eng. Fat. 23,404, Nov. 15, 1905. 

Two or more horizontal firo-clay retorts are nuule m one 
pieite, tho one above the other, and are united tor the 
whole of their length, or are providetl with holes or passages 
through tho oonneotiaf( wall, for the passage of the liot 
gasofi Between them. The retorts are htted with a single 
cast-iron mouthpiece, girs-outlet, and ow^ensum-pijni m 
common. A movable tray, adapted to bo fitted upon 
lugs on the aides of the mouthpiece, is provided lo 
facilitate the charging and drawing of the upper retorts 


FUamenitf of dc^eirie, glow lamp^ ; FnweHH of electrically 
comtecting the — %vith their -•oipidy vnren. B. Kuzol, 
Badon, .Austria. Eng. Bal. 12,15.1, May 24, UKHi. 
Under Int. Gonv., Aug. 4, 19(J5. 

See Fr. IVt. :Wrt,2(i7 of UMK>; this J.. IlKHi, lOHO.—T. F. B. 


French Patents, 

(Jukt-oven; liecoverif - u'orlnitg with or vnthout 

regevenilion of heat vnUumt reversal of the gancom rurrenin 
within ike oven. E. (I^re. I'V. J’at. 3ffH,2I7, duly 19, 
1900. 

'riiK gftHoous fuel mixed with air is Imrrit m a combustion 
chamber situated boneuth the ovens, ami the gases are 
only admitted to the heating flues after the combustion 
has boin completed. When it is dosirod to utilise the heat 
of the waste gases, the leversiil of the currents is effected 
in a subsidiary ohamher, the tlirecteon in the oven flues 
remaining always the same.—W. 14. C. 

Hydrocarbon liquid : Manufadun: of a —E Lusenm 
di Rora. Fr. Pat 368,403, Feb. 19, 1900. 
Aoetvleke and wator-gas oro passed Bimultaneoiuly 
through a ves«td tieated to about 20(P C., and the gasemw 
mixture is tbOn led through a refrigomting apparatus, 
within which it is said te ilepoait a highly refractive liquid 


(named “ Aaiirrol ’'), of ap. gr. 0*6—0*8, which, it ifl stated, 
“ may advantageously replitw sulphuretted hydrogsih 
petroleum spirit, and othor similar liquids.’*—H. B. 

Alcohol for ^liffWiVi^, heaiing, and power purposes; Treat- 

tncfU of -. G, E. Lebmuf. Fr. Pat. 867,985. July 

n, 1906, 

This treatment of alcohol, carried out with a view of 
producing a oarburotted and illumiitatlng mixture useful 
ter lighting, heating, or motive purjioses, oonsisto in 
partially transforming the alcohol into more highly iUu- 
minatiiig bodies, such as others, aoetone, or beoaom, and in 
adding, as required, an animal, vegetable, or mineral hydro¬ 
carbon. The process is applicablo to alcohols of all kteds 
and all cfmeentratiuns, and to tho ethers and other oom- 
])uuQds derived from them.—T. H. T. 

Coal gao and the like; Proceea of coding ai«i eondeastng 

- (ut an to avoid decomposition of the heavy hydro- 

mrhons and similar substances. P. A. Mallet. Fr. Tat, 
301,778, Bopt. 19, 1905. 

A .TET ot HtomiHoil liquid, such as water, is injected into 
tho aHcetiHion pipes or the like, so as to reduce suddenly the 
temperature of the gas to, say, 190® C., whereby the eon- 
densod tar is kept in a fluid stete, and produces no 
HteppagcH,—If. B. 

Sudiofi gas producer. A. li^ehovot. Fr. Pat. 361,792, 
l.)oc. 8, 1995. 

'J'hk hoppea of the }>roduoor is provideil at its lower port 
with A coiiic-al exteiiHioit, which projects into the com- 
bustion (4iatubei' and is uruvUied with an oxternal flange at 
a level ImiIow ilint of tne gas outlet pipe of the producer- 
The uroa of the annular space lietwecu tho flange and the 
wall of tho proilucer is equal to that of tho gas outlet pipe; 
by tUs means the formation of channels in the fuel, 
through which the gas may take a short out to the outlet, 
IS prevented. Tho fuel in the proiluoer rests on a o<mioal, 
hollow, steel bod. which serves as a vaporiser, through 
which the air supply is drawn on its way ti> the bottom of 
the fuel ; this device is kept flllud to a constant level with 
water overflowing from the main vaporiser, which latter 
IS situated at tho side of the producer and is heated by the 
hot gases. The air-inlet to the producer is controlled by a 
flap-valve, which can bo set, by means of an adjustable 
stop, to any dosired limit of movomont.—H. B. 

Gas ; Process and apparatus for making ——. P. I. 

Gohoii. Fr. Pat. 368,698, July 89, 1996. 

Bek U.B. Pat. 827,981 of 1906; UiU J., 1900, 842.™T. F.B. 

Gas works ; Prociss for incretUi'nig the yUdd of gas, with 
stnnillaucoiis automatic revivification of the purifying 
mairritUs (oxidr of iron) in —. K- E. P. M. Hlanc and 
P. A. (Jatoii. Fr. Pat. 368,620, July 30, 19U0. 

A onfiTAiN proportion of air is mixed with the coal gas, the 
ajt haviug previously been brought into contact with ter 
iioated to a teiiqieraturo short of 200® </., whereby tlio air 
bocomes iinproguated with lighting hydrocarbons oim- 
taiiied in the tar. The mixture of gas and air is enriched 
further with lionzol, and is then }>as»od thrqpgh jiuriflers 
containing oxide of iron. Owing lo the jirosonco oi oxygen 
in till! pis, lh»' rcvivilication of the oxide proceeds eon- 
tmuottsiy and simultaneously with the removal of the 
sulphur from the gas.—H. JB. 

Pyrophoric. oHoys for igniting and lighiing purposaa. 
C. Auer von \^olsW’h. First AddiUon, dated July IH, 
1906, to Fr. Pat. 337,320, Oct. 31, 1903 (this J., 1904, 
484). 

In preparing tlic pyro{»horie alloys of iron and an earth 
metahsuoh as thorium, a.<i deuoribod hi the prinoilxil patent, 
a small proportion of cerium U »dd^. This xx^y h’e 
offectod by using tho oommeroiil salts cd thorldin, dte., 
which contain ccriutn as on impurity.—H. 9.\ 
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Cl. UI—destructive 

_ 

Q!fiu>‘hodiea, especially fUametUs of iunysten ; Mamfuciure 

of mticdlic - for dcciric lamps. Douteoho (JaRprluhlicht 

A.-G. (AuorgoH.). Fr. Put. 307,386, June 8, 1W)0. 

A ooNTJNtJOUfl, inBtoiid of an alternating, uurrent is 
employed in the )>rooeHH of cono.etion of lungntcn fila¬ 
ments, wboreiii the crude filament in licalod lo mcan- 
doBooneo in a neutral atinosphcro.—H. 15. 

Olow-hodies for inrand4;8rcncc elrctric lam'j>s ; Mativfaciarc 

of mciallic -. Deutsche (’iHHgliihhcht A.-G. 

(Auorges.). Fr. Pat. 368,22/5, July 19, 1906. 

Filamknts composed of )x)wdeiod meUilhc molybdenum, 
tungBtou, vauadiiim, or tantaluin, and a enrbonaceoiis 
aggiutinant, arc heated in an almoajdiere of ammonia 
gaa, or of a mixture of hydrogen and nitrogen, whereby tlie 
carbon is eliminated from (he filaments in the form of 
cyanogen and hydrocyanic acid, and the risks attendant 
upon the use of an oxidising guw are avoided.—If. 15. 

Filaimni-s of vanadium carhidc. Cie. Fran^. ]tourrKxploita- 
ti<m des IVoc^dca Thomson- Uoum( on. Fr. Pat. 368,51)6, 
July 30. 1906. 

Skb Eng. Pat 19,204 of 1905; this J., 1906, B03.—'J . P. 15. 
Gr.UMAN Patents. 

Lignite briqiieltcH ; Process mid apparnlus for scruhhitig the 
fumes (“ UVtwt'W ”) evolved in the manujacturr of - 
H. Emonds. Gor. Pats. 100,355, March 20, 1901, und 
166,366, Jun. 1. 1905. 

The fumes are passed hy means of forc'cd drauglit, or hy 
a fan or the like, up a washing lower divided hy h<u i/-ontal 
partitions into a number of compartments, ca<-h juovKlcd 
with a rose through xvhicli water is forc'cd under pressure. 
The carhonaceoiis particles in the fumes and the )tarli<‘le,s of 
water move in opposite directions, in nearly slrmgld. 
vortical lines, and on meeting, (lie foimor are brought 
to a standstill and saturated with watCT. whereupon (hey fall 
with the dosecriding water. According to Ger. Pal. 16(),350. 
the washing tower is divided into conipar(iiu*nt.s by 
inclined, helical, or horizontal partdions of wire gauze or 
of perforated sheet mofal, niid llii' carbonaceous particles 
are separated as a mud by impact with water, sleuin, or 
other fluid substance. 'The tower, also, may be pro¬ 
vided with a head juece with the walls tajmung down¬ 
wards, and resting in the upper ]mrt of thci lower. 'J'he 
upper parta of the walls of the liead-]Mcco tapci upwards, 
and inside arc Imflle-plalcH, whereby a whuliiig jiiolion is 
inipurtod lo the. fumes, mul tlu' separation of (he earhon- 
aeeous jiarlielcs is iinjirovial. - A. 8. 

Briqwetits /row ltt/niV‘ uud hint-; /’/ocftf.s for i'm luonu 

facturcof urather-ri.'iintaut -. F. Kichlcr (icr. Pat. 

166,804, Aug. 12, 1904, and (ter. l‘at. 106,836, Dci-. 9, 
1904, Addition to Pat. 165,804. 

To tho jjowdered lignite is added as imah <|iiieklime as 
will eorreapondlolhe snijihune mad pn^senf. m the lignite, 
and the mixture m formed into l>ri<|ne((cH in (lie usual 
manner. It is stated tlmt ealeiiim sulphate is formed, if 
a sufficiently high pressure be employed, and act.M as 
binding agent. Aieording It) Gn. f*at. lOO.K.'lO. the 
mi.xim'i) of lignite and lime is warmetl beiort* la aig t'orn- 
pressctl into briqueltcs.-- A. S. 

Water-gas miurd gas; Pronss jut flu roitfni/ujit.s pui 

diiction of -. G. Horn. Ger. I’al 167,112, May 2, 

1903. 

The .TmairatUH comprises u veilical retm-t, Ibe lu'lght 
of whien is varied according (i» the kmdof combiiHtibleUHcd, 
and a docomposing chamber below the retoi l, and forming 
a direct coutmuatiou of the same. One or more sides tu 
the docoinpusing chamber are formed of gratings through 
which highly superheated steam is intitHluei'd. Tlie 
eombuRtible m the form of line powder or s]»ray is allowed 
to fall freely through (ho vertical retort, whicli is lieiilecl 
to incandcsoenco. Tho incandescent, carbonaceous 
material reacts with the steam in the decomposing 
chamber, with the production of wutcr-gus, whilst non¬ 
volatile impuritioB oio dejjosiled below the decomposition- 
7.ono,—A, 
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Air-gas \Carburctted air] of uniform composition : Process 

and (bpparalus for the manufacture of -. (J. SperU. 

Ger. Pat. 169,179. Jan. 17, 1904. 

The cylinder in which the carburotted air is prodwoed 
lias tt valve near the exit end for tho introduction of the 
oarburetting liquid, and a second valve.nearer the other 
end of tho eylindor for tho introduction of air. When tho 
piston working in the cylinder is sot in motion, the air 
iH partially exhauHted from tlie cylinder, and a'"definite 
quantity of the oarburetting liquid is drawn in. This 
rapidly evaporates, and mixes with the air drawn in after 
tho piston |Mi 8808 tho air-iulot valve, whilst, on tho return 
stroke of the piston, tho mixture is compressed and forced 
out from tlio cylinder into a gas-holder.—A. S. 

Iicnti7ig gases ; Deidcc for the produciion of -. P. Mon- 

gennst. Ger. Pat. 169,751, March 4,1904. 

'J’liK gases jiroducod in a combu8(ion-shaft, before they 
come in ctuiiact with any cold surfaces, are led through 
a mixing chamher, in the walls of which are air-inlot 
openings. In the mixing chainlM.‘r is a series of horis&ontal 
partitions forming parallel }nissageR for tlie gases. Air- 
supply pipes pass vertically through perforations in the 
horizontal partitions.— A. K. 

Gases evolved during the charging of vcrlical gas-retorts; 

iJevtcc for leading away the --. Dessaucr Vertikal- 

Ofen (ioH. m.b.U. Gor. Pat. 107,277, Oct. 1, 1964. 
PitoTEcrriNG walKs or plates are fixed on Iho sides of the 
charging hoppers, and abut against the charging floor above 
the retorts, m cirrlcr to prevent the evolved gasi^s having 
exit sidoways Also, above tho charging floor is a flue, 
acting as a ciiiinncy, list wwn tlie eoul wagons, whereby 
the tendency of the gases to rise is favoured.- A. H. 

Ekhatum. 

This J., page 1139. col. 2, lino 4 from bottom, for 

“ iS|cK(U-t ” read “ )Sichci t.” 

HI.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from jxtge 1142.) 

United States I^atent. 

b'liruaet ; Piiort [for u'ood distiUatton\., P. Prown, 
JtflbngliMin, Wash, Assignoi to '.troy t'lioui. Maim- 
f.ietunng (!o.. Ltd., Troy, Idalui. U.)S. I’at. 835,237, 
Nov. ti, J906. 

apparatus, w'hicli is udjipicd for the distillation of 
wood, comjinses a chambi'r containing a scries of inter- 
eliangeable retorts tilled with flanged covers, cacli I’otort 
having un o|K-niiig in the end to receive a i>i|K', which 
passes thi-oiigh the wall ol (lie funiaco an<l is capable 
of longitudinal niovi’inctit, ho as to ^lermit of its iKUtig 
lilted into tlic liolc in tlie particular retort to whieli it 
belongs. ICiicJi jiijie lias a Hcparule dolivory foi Che 
l>v-jit(K.luctH (‘Hcajaiig from Ibo retort.-- D. J5. 

Geiiaian Patent. 

Annuonia , Process and apimratvs for the recovery of - 

from coke-ocen gases. \\’, Heinemann. Gor. Pat, 
J 66,380. Nov. 25, HM)3. i . 

The patent relates to a process for the recovery of ammonia 
fromcoko-oven gases by JeadingsuchgaaeB into concentrated 
acid, provision being made for tho continuous removal of 
the separated tar, which collects on iho surface of tho 
acid, ily iiioniis of u jot of sU^am, to wlueh suffioiont 
acid may be added to neutralise tUo ammonia in tho gasoSy 
tho latter are caused lo enter tbo acid-bath at such an 
angle that they set tho supernatant layor of tar in motion. 
The voBBcl coutaimng the acid is divided tranaveraoly 
by an overflow device, over which tho tar pasaea into a 
.separate oompartmoiil, from which it is withdrawn.—A. IS. 
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Column HiU for ammaniacal liquor* C. Pranoke.* Qer. 
Pat. 169,444, June 4, 1904. 

In a coluuiD atUl for ammoniaoal liquor, the immersion bells 
in the still are oonneoted, either singly or in groups, to a 
kind of frame, which can be raised or loworod from o\(tside 
the apparatus. By this moans the depth to wliioli the 
bells ai» immersed in the liquid can be easily regulated, 
and stoppages avoided.-—A. 8. 


IV.—COLOURIliG MATTERS AND 
DYESTUFFS. 

{Continued from jwige 1143.) | 

Nitration: A nete process of -. 0. N. Witt and A. 

^Utermann. Ber., 1906, 39, 3901—3905. 

Tkn method consists in tlio use of acetic onhydrido 
or glacial acetic acid instoml of sulphuric acid as a 
means of absorbing the water produced in nitration 
operations. Example: 45 grins, of acetanilide are dis¬ 
solved in 22 grms. of glacial acetic acid, and to the solution 
is added a mixture of 23 grins, of nitric acid, sp. p*. 1*5, 
and 1 grm. of urea (to destroy any nitrous aoin) with 
23 grms. of glacial acetic acid. After 24 hours 30t) grins, 
of ico are dropped in, and the crude pnxiucts which separate 
arc treated with a mixture of 1 vol. of 51) jier cent, caustic 
potash. 4 vols. of alcohol, and 1 vol. of water. On 
nltering, pure p-nitroaoetauilido remains behind, and the 
filtrate, after gentle warming to conijdote tlic Haponitica- 
tion, yields the o-nitroaniline. 3‘lio yield (calculated on 
the acetyl compounds) was 10*8 grms. of p- and 32-8 grms. 
of o-nitroacotanilide. The process is recommended as a 
very convenient one for the preparation of o-nitroaniline 
on the large scale, being simpler and cheaper tlian that ot 
Nietzki ancf Benokiser (this J., 1885, 276).- -J. C. (u 

h{h)h'-lHsazO’eompounds of p-phcnylencdiamine with 
Mcrocydic compoiMtnls, Bulow and Y. Busho. Ber., 
1906, 89, 3861—3868. 

By combining diazotised aocto-p-pluinylonediaminc with 
benzoylaoetio ester m pnvsence of sodium acetate, aceto- 
p-phenyleuediamino-uzo-benzoyliicoUc ester 

C)l3.CO,NH.OuH4.N^.<;H(COaC2llfi).t^O.('«J4 

is obhuned in yellow noodles, iii. jit., 95-5’ <!. Fatty 
aromatic azo-coiiipoundM of Huh kind are conipani.ljlo witii 
the corroHpoiuiing /i-naphthol dyeHtu(TH. On boiling with 
phonylhydrttzino in glaruil acetic acid Holiition, this coin- 
fK>und gives rise to [acciO'p-plicnyh‘uediamiiu*-a/.o.4j- 
l; 3 -diphenyl- 6 .pyrazolone, which crystallises from dilute 
acetic acid in red needlos, and on Haponilicatum yields 
[p-ph«mylonodiamino-azo-4J-l;3-dip)ienyI-6-pyrft7.olono, 

crystalliMing from alcohol in red-brown necdlcH nicUing 
at 208’'-— V. Tliis amiiio-azoeompound cun be, 
further diazotised, and then on i tuubination with acoto- 
aoetic ester in sodium ai^etatcsolut ion, yieldH l:3'di]>heny!-5 

pvrazoloiio-l 4 - azo-n - phonylenednunme-a/.o-4]-u. vto-aectie 

ester, which crystallises from alcohol in red needles melting 
at 195"—196'’ and on <‘omlrriMation with pbenyl- 

hydrazine giviw l;3-dl}»henyl-5-pyra‘/.olmic.[4-a/.o-/e 

pnenyi^odiamine-ttzo-4J-l-phenyl-3*jnethyl-6-pyray.olonc, 

N : C((4H,) V ^ /C(C14).N 

. ^^•N2«CQH4.N2*t-''V * 

N(C,Hj).qOH/ V'(OH)-N.C,Hj 

crystallising from benzene in brown-red leaflets with a 
vixenish motallic rcflox, melting at above 27(r C. Ihis 
disazo.oomiiound dissolves with a deep red colour in con¬ 
centrated milphufio acid. It is also obtain^ by oom- 
bining diazotlBO^ l.phenyl-3.mothyl-5.pyraaelone.[4‘Mo. 
phenylenodiamine] with benzoylaootic ©stor and condensing 
the product with phenylhydrazino.—J. C. C. 


Isorosindone and thiorosindonc; Action of hydro^amwe 

on -, and formation of napUhosafraiM from t«orow» 

done. O. Fischer and K. Amtz. Ber., 1906, 89, 
3807—3812. 

The substance obtained by the action of hydroxylamino 
on isorosindono, hitherto regarded as isorosindoneoxime, 
is shown to bo s-ainino-isorosindono. By boilinf^ the diaeo- 
compound of the latter base with alcohol, isorosmdono was 
produced, whilst the ammo-compound on bem|; heated 
with glacial acetic acid and hydroohlorio acid under 
pressure to 180"—19lF C. gave rise to oxyisoroaindono, 
which on treatment with caustic potash methyl* or 
ethyl iodide yielded the corresponding other of the isomerlo 
naphthoHafranol. Ah a oonsequonoo of these experlm^ts 
the so-called m.^-o-tolyli8oroHiridono is now to be regarded 
as ma-o-tolylaiinnorosmdone. By the action of hydroxyl¬ 
amino on thiorosindono a substani'c of the composition 
(JojHijjONa IS obtained, whioli in identical with the fwoduot 
of t)u» inloraction of hydroxylamine and phonylnaphtho- 
phenazonium-d'SiiIphonic acid. It is not yet possible to 
Hay whether this compound is roaindonooxiino or 6-ox* 
anuiioplienylnapUthophonazoiiium anhyilrlde. Bv heating 
isorosindono with glacial acetic acid and hvdrooluoric acid 
to 200" C., oxyrosindono (naphtUosafranol) is obtained. 

——J. C. C. 

JienzU vnth resorcinol; Condensation of -. Vt. II* 

Deriixdivci* oj m-tetra-2:i'^-dihydroxytritanol. H. von 
Liebig. J. j>rakt. ('hem., 1906, 74, 345—419. 

By fiiNing benzil (200 griiiH.) w'ith reporemol (160 grms.) 
in preHonco of caustic [lotaHh or potassium carooufte 
(2(M) giniH.) at 130*—140" t'., a mixture of lOnewoompounds 
rosult.s, from whi(!h a red dyestuff, ** separated 

by extraction with boiling glacial acetic acid. This U said 
to {mssoss the constitution— 


/.\- 

i“ 11 


4^()h c 

(7)C—- 0 —(hi?) 


(7)6. OH 
li 


II II II ■ li 

(Cutl^lj (t'oRsla 

and is given the name : 2i-ncotoxy*ift*totra*2:0*dihydro3ey* 
tritnnoT-6i2ij6jn2iv-diothor-7ii7ui*<'ohydrido. (The word 
“ tritan ” reproseutH the trijiKenylmethane nucleus 
“other’* dmiotoH the phenyl other linking 
and y, /» before the (iroek numerals tetra, 
<&v., indicate that a tbit'ct union takes pbw?o betweou Iho 
coiToHpondmg niimbei* uf phoiiyl groups (m the above ease, 
four) 111 the o-, m , or p-position. “Anhydride “ mdicatos 
the olliofK! union iMitween the aliphatu^ carbon atoms,and 
“ anhydro ’’ deiiuteH that water lum beeu eliminated 
between the groups numbered.) Tlio Hubstaiioo is only 
Kpariiigly soluble in the usual organic solvents (with the 
excoj)ti<m of the aliphatic hydrocarbons); its solutions 
are yellow with a bright green diiorcscenoo. Conoentrafed 
solutions of the alkali salts are dark violot-iod and do Hoi 
fluoresce. On dilution, however, tui intense zreon 
(iuorcHceucc is noticed, and the diluted Holutums are bliiiKb- 
red, rupemhlmg that of eoMin. 'Fho red dyestuff is reduced 
to .H coloiirloHs substance by zinc and glacial acetic acid, 
and on licmg heabu! alone to 28(f—32ir f'. yields a dark 
brown compound soluble in chloroform giv'Ug a brown 
Holutioii with green (iuoretMumco, and, accoi^ig to the 
author, possc.'jsing the cowstitutiou— 

o—Q::o-:Q^o o'-QtozQ^o 

I i a H B 

co.ciL. (; (ICO 

UK II IH 

(0,jllii)jj (C^K^lii 

tliis also yields a colourless substance on rwjlHotlon. 
When the original red dvestuff is suspended in boUing 
alcohol, and hydrogen ohiorkla k>d hi> or when warmed 
with glacial acetic acid-to which a few drops oteoneen- 
trateo sulphuric acid have boim added, the substance is 





a. ir.-ooLotj^o matters 4 dvestitbvs. 


a)M. iuimt 


liiu 


ponvOTtcd into the rod tritanono other’* cryetallisins 
fiCsm chloroform in rod needles, in. pt. 274® C., and stated 
to be of the followii^ constitution :— 



This compound yields a coiourlosK nulistance on reduction. 
When either of the two preceding compounds is heated 
with acetic anhydride and sodium acetate, a blue tetraoetyl* 
derivative is obtained stated to liave the formula— 



(CoH5)a (CfiHsls {QM2 

This body yields a deep blue solution in benzene, and 
melts at about 2(Xi^ C. A large numlw'r of salts, 
aoetybderivivtives, atul addition compoumls of those 
substances is described, and their constitution disemsHed 
with reference to the e.xisting theories of colour and 
fluorescence.—J. C. C. 

of ilic atilhciU’ ffronp. Part IJJ. A. (b Green 
and P. F. Crosland. (Hiom. Soc. 'I’ranB., ItKMi, 89, 
1002—1614. 

It has been shown iiroviously (this J., 1898, 140, 887 ; 
IIKW, 1142) that in the production of stilbene dyestuffs 
from p-nitrotolueno or its ortho aubstituted derivatives 
by heating with (;austio alkalis, the first stop is the forma¬ 
tion of unstable and easily oxidisable dinitiosostilbeno 
comnounds of tho tyin': (NO)(X)(VH 3 A’H:CK.C«H 3 
(X)(NO). '1‘heec nitroso compoimds have, in alkaline 
solution, a dce|i orimson, violet, or blue colour. In 
order to ascertain the nature of the chan^ of the nitroso 
<;ompound8 into slilbene dyestuffs on furtner heiiting with 
caustic alkalis, a nunilicT of dyestiilTs {Stilbene Yellow 
8 G and 4 G, Direct Yellow RT, and Mikado Orange) 
were (1), reduced to diaminostillienodisulphonic acid 
by titration with tit^inium trichloride (see Knei bt, this 
J., 1903, 825; J. Soc. Dvers and Col., 1906, 21, 292), 
and the quantity of hydrogen ronsumed, determined ; 
(2) oxidised with iioriuangauate in cold dilute aqueous 
solution to aldohydes (see Kng. Pat. 1431 of 1898; Ibis 
d., 1899, 133), in order to diitmnine the number of ethy¬ 
lene groups. Tho aldehyde groups j)roduced in (2) were 
didonnined by titration with phcuylhydraziiie; and the 
aldehydes were isolated and identified. Tlu; results 
obtained, mdieale that the second step m the produetion 
of stilbene dyestuffs from the mtcnuediate nitroso 
compounds consists in the tixidation of <»no nitroso group 
at tli« ox|ionse of the other, and the union of the ii^mumiug 
nitrogen atoms of two uiolcculcs of tho nitroso (compound 
to form an azo-group. 


T -'- 

Stilbelie Yellow 8 C thus consists almost entirely of the 
sodium salt of dinitroazodistilbenedisulphomo acid, 
formulated above. 

StUhmt Ydlmo 4 O. —This oonsists substantially of the 
same compound as the 8 O brand of dyestuff, but omitains 
in addition a small quantity of the oorrMpondlng 
azoxy compound: 

CH.r:aH3(S08Na).N -N.CeHaiSOaNa^OH 
CH.C6H3(S08Na).N—N.CeHflfSOaNal.CH 

\o/ 

Direct Yellow HT (DireoC Yellow, Curodttine 8. 
Sun Yellow, Naphthamino Yeliow).—This dyestuff con 
tains considerable quantities of an aeomethine compound. 
After purification, it gave results showing that the pure 
st ilbene dyestuff was the sodium salt of azoxyazodistilbene- 
disiilphonio acid. It was not found possible to effect a 
separation of the two aldohydoa pr^uoed on oxidatimi, 
but tho mixture gave tho oharaoteristio colour reacti<mi 
of Hzobenzaldobydedisulphonic acid, and on titrarimi with 
phonylhydrazine gave a result corresponding with that 
required by a mixture of equimoleculiur wiTpoitions of 
azoboHzaldehydedisu) phonic acid and azoxybenzaldohyde- 
diHulplionic &cid. 

Mikado Orange. —Of tho various brands of this dyestuff, 
that marked 3KO appears to bo tho most completely 
reduced product, the brands, 4RO and 6RO, being 
probably mixtures of this with a red dyestuff. It was not 
found jiosHible to completely free the dyestuff from an 
iweompanying azomethmo compound, which was present 
in largo <[(iantitios. As tho purifloation progressed, 
however, tbe results obtained on reduction of tho dyestuff 
wilh tifanium chloride, and on oxidation, approximated 
more and more to those required for the alkali salt of 
disazotiistilbonodisulphonic acid, 

CH-OnH-dSOaNa) NiN.CBHaCSOgNal.OH 
CH.C,H,(S() 3 Na).N;N.CjHs(SO,Na).<?H 
Fri^m the oxidation products two aldehydes were isolated, 
of wliich one proved to bo azobonzaldohydosulphonic acid 
formed from tho disazodistilbonodisulphonic acid, whilst 
tho other was prolwibly an oxidation product of the azo- 
nicthino compound.—A. 8. 

Rnolisii Patbkts. 

Sulphine Cidoure {Sulphide dyesta^a]; Preparaiiona of 

-. R. R. Ransford, Upper Norwood, Surrey. From 

L. CasKolla and (!o., Frankfort on Maine, Uonuany. Kng. 

Pat. 7273, March 20, 1906. 

Thk transformation of sulphide dyestuffs into colours 
which (liHSulvo easily in dilute ulkalis may be effected by 
dosic^cating their pastes with gliifoso. The following 
oxaiiijilo illustratop tho method of working;—100 kilos, ot 
Tmmedinl Black NG. 40 jMir cent, pasto, arc mixed with a 
concontratocl solution of ■«» kilos, of gbicow\ nnd destcoatod 
in 11 viwmiini. at 140® V. The dri^ prodmd is readily 
soluble in dilutt« alkalis, and dyes cotton dinx^l a black 
ubado. I’he dyeings are best carried out with the 
oddit'ion of sodium sulphate or chloride.—D. B. 


CH.CeH3(808Na)N0 
^ CH.C 6 H 3 (S 03 Na)N 0 

GH.(V^(80s.Na)-N - - ' N.C,H8(HO,Na)CH 

GH.CaH3(8{)5Na)(Nl)2) (N 02 )(S 03 Na)C 3 H 8 .CH 

In the ease of the rt'dder yellows and of tho orange dye¬ 
stuffs, the two nitro groups are reduced ffrst to on azuxy-, 
and finally tn an azo-group. 

Stilbene Ydlvw SG.—Tne dyestuff was nurifted by 
re{)eated precipitation as the potaesiom salt, and the 
latter ffpally washed with 60 wt cent, alcohol. On 
reduction with titanhim trichloriire acf^ording to Knecht’s 
method <foc. rtf.), the amount of rtuliioing agent agreed 
well wiU) that required for the reduction of dioitro- 
axodietiRKmedjsulph^Qk' acid, and this view was conffrmed 
by the result of tho oxidation with permnngaqate. Ilie 
aSdehydM woduced were identified as initrobonzaldehyde- 
sulphonie ^Id [and azobimzaldeliydi^ulphouic acid. 


Plu-nj/lglycinc or Ua homdoguea; Mannfaxiwfe of 
O. Jniray. London. From Farbwerke vorm. Meister, 
Lucius, and Btuning. Hoeohst a/Main, Germany. Kng. 
Pat. «70(). April 26, 19U0. 

Tub process consists in heating nitrobonzeuo or a homo- 
logue witii iron and (diluraootic acid, e.g., 620 kiios,' of 
nitrobenzene, KKK) kilos, of flnely-divided cast iron, and 
70 kilos, of aniline arc introduoiw into a vessel |L2%>vided 
with an Agitator, reflux condenser, and thermometer. 
Tim whole is heated to about 70® 0., whereupon a solution 
of 470 kilos, of monoohloracotio acid in 1000 litres ^ water 
is gradually run in. The cbloraoetio acid is added in 
such a mamior that the mau may remain boiling. The 
heating is continued for another couple of hours at 
98®—100® C., and tho mass is then neptrktised with a con¬ 
centrated solution of sodium carbonate, iditl distilled 
with steam, about 70 kilos, cd aniline oyer, wbiob 

can’bo hsm again. The mixture is paMOT tiurotigh a 
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filter-OFM* and the residue washed* with water. The 
phenylglycme is separated from the oombined filtrate and 
washings by the addition of the requisite quantity of 
a mineral acid. The nitrobenzene can Iw replaced by its 
homologues.—A. B. S. i j 

Indigo ^ Manufacturv. of substances suitable for use in the 

^odwiion of -. K. 0. Sebrottky, London. Enc. 

Pat. 10,600, May 4, lOOG. ^ 

It has bixui found that alkaline ghicosates or Bacoharatrs 
can be u«ed with great ailvantage in the process of 
extracting indigo from th^ plant. Foj their production, 
100 parts of caustic soda arc dissolved in about 2(H» parts 
of water, and after bringing the solution to a tcin^s*ra(un> 
of 140®—160° F., 100 parts of glucose uro gradunllv added 
to the mass wjth constant stlriing during a period of 10 
minutefl. to cause the tem(»oraturo to rise cither R|>on- 
taneously. or. if necessary, with the aid of heat to 240" l\ 
The rosultmg solution is employed in the following 
maimer •—For treating KKK) cb. ft. of indigo plantsfrom 40to 
80 lb. are diluted with about 10 times tho weight of water, 
the solution is imxefl with the sleeping wat^ir, and allowed 
to remain for 16 hours or more in contact with the plants. 
Tlie steeping liquor is then roinoved and treated, prior to 
licmg heated, witUalanit 40 lb. of caustic soda, after which, 
and oefore boiling, 20 lb. of com entrateri sulpliurjc acid, 
previously diluted witli 10 times the weight of wuhT, arc 
added to the indigo fooula. -1). 11. 

French Patents. 

b-llf/droxy-\.2-naphikiinidciz()lfi-’J-siilphonif acid; Pro¬ 
duction of derivatives of -. Aet.-dcs, f. Andinfabr. 

Fr. f'at. 368,207, July 10, 1000. 

The derivatives of 1.2-naphtliiinidazolc-5.7-disuIp]ionie 
acid, obtained by coinbiriiiig a suitable diazo-conipound 
with 2.6.7-riaphtbylairiin<i-disulphonic acid, diazotising 
the proilmft, combining with an aromatic aldchyih*, and 
reducing, are converUsl into tlio corrcHponding derivatives 
of 6-hydroxy-1.2*naf)hthiinidazole-7-siil]>lumic acid by 
fusion with an alkali hydroxide. When combined with a 
dia/oniuni compound, these compounds produce dyestuffs 
which dyo unmordanted cotton directly, in a variety of 
shades from red to blue, (('ompare Eng Pat 11,760 of 
11X15: tbm J.. 1006, 215.)—T. F. B. 

Dyestuff ; Process for prejuiring a urw orang* tvofuMizo - 

Aot.-(jes. f. Aiulinfalir. Fr Pat. 308.260, July 21, 
1006. 

The combination of diazotised o-chloro-p-nitraniline with 
B-naphthol gives rise to a dyestuff which priMluoes orange 
shades when dyed on textile libros. The dyosiuff may, 
when desired, bo produced on the libre in tfic same mantuM- 
as p-Nitraniline Hcd, or it may be forined in presence of 
the various compounds necessary for lak<’ formation. 
Both the dyeings and the lakes obtained, arc said to be 
extremely fast to light.—T. K. B. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

{Ctf7Htnu(d from page 1145.) 

Fibres m a inixed fabric ; Identification and counting of the 

i>arious -. 0. Locomto. J- Pharm. Chim., 1006, 

24,^47. 

One UUNiiliKP sq. cm. of the bleached fabric are soaked in 
30 c.c. of 10 |ier cent, nitric acid until saturated. Thirty 
c.c. of a 6 per cent, sodium nitrile solution are then 
added a little at a time during throe miinitos. The 
diazotisation is completed in >6 minutes, and the fabric is 
woU waihed with water for two minutes and then cut in 
halves. One portion is placed in 46 c.c. of an alkaline 
sedation of pluiibite and naphtholate of soda, and tbe 
other portion in 40 c.o. of an alkaline solution of plumbite 


and resorcinatc. 'I'lns nncration should 1)0 carriod out 
lielow 20"’ 0. At the end of two hours the ofieratioi^s 
tcrniinated. The two pioo<*s are well washed with water 
and then soaked for live minutes in a 5 per cent. Molution 
of hydrfK’hloric acid, and finally well washed and dried 
in the dark. In the portion treated with plumbite and 
naplitliolatc, the silk tlireads apjiear a rose-red, the wool 
!>lack. and the vegetable libiT-s white. In the othei* 
]X)rtion the silk appctirs oraugc, and the wool and vegetable 
fibres the sumo us with the naphtholat©.—A. B. B. 

Carbi>ni^iiig with Insulphate of soda. Spennrath. Oestorr. 
Wollcn und l^eincii hid., 1000^ 062. J. Soc. Dyers and 
(\)1. MlOfi, 22, 383. 

Tuk goo<l.v ar<* iiiipregnut<*(i with a solution of sodium 
bisulphalc at UP and arc left in the bath for a aumo- 
what. longer }»eriod than when sulphmic acid is used. 
After squce/ing, the matcriul is dried m a stove at 100® C., 
whereby, it m .stated, tlic vegetable fibres are disintegrated 
but not blackoneil. The proi-esK would a}>|)ear. thenrfopo, 
to be Hpcciidiv suitable lor white or light-coloured goialB, 
and iH also stated to be vm*y udvanlagoous for h«js« wool. 
For neutralising, a “ soda .solution of not more than 
2" '1' IS employed. ’I'hc great, advantage of oarboniHini; 
witli sodium bisulphate is said to he that the “nature^ 
of the wool IS jireservcd. csjMicially with regard to tenacity, 
HoftncMS, and milling quiilities —A. 8. 

Antinionine \Antnnony lactitie\ J, C'. Oxley. J. Soc. 

Dyers and Col.. 11K)6, 22, 361) -*,370. 

'I'he author i>oints out tiu* ailvantages of aiitiinonine over 
other iinliiuouy inordantH {Ibis J,, 11)00, U07). In pre- 
paring Ibe luordant. antMiioiime is first boilotl with 
very little watoi ; abemt 2 galls, of acetic acid or© added 
|H;r loot) galls, of mordant liquor. It is stated that th© 
antimony is completely c.xliaiisted from the batli, and tho 
bIiiuIcs obtained are fasUtr and dciqHM- than those pro- 
duee|i with tartar emetic or antimony suits (antimony 
lluondc and iiminonium Hiilphate), Antimoume is stat^ 
to l)(« specially suitable for darkening with iron Balts, and 
for dyeing half-silks. It is also iifksfiil m calico printing, 
u ipiatititativc fircoipitation of tho tannin Ix'ing obtainod; 
it docs not crystallise out from tlic jirinting paste.—A. S. 

Sdk ; Purling and fraying of dyed - A. Sftn«on« and 

H SaiiHone, jun. Bev. (Ion. Mat. tk)l., 11)06, 10, 
3.54—362. 

1’iie autliors give an abstract of u paper imblished by th© 
hiboraUnn. d'etudes dr la Soie de Milan. 'I'lie curling and 
fraying out of silk during Ibo proce«JK*s of manufacture and 
dyeing have been observed for many voais, and a number 
of uttenipls have been iimde ts> explain tho cause. Th© 
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defet't whowH itne]f by the preHisnoe of ii nuttiber <>f little 
ur bundles of very fine filninentK whi«*h are irreKulariy 
dlatribiited and apimar of a li|j;hter colour than the 
remainder of the thread or the BurroutuliuK fabric. The 
diameter of theae lino HhinientM iw Ronuitmu'H less than one- 
tontli of Ihat of the degumnioit ordinary fibre. 

These Iwisted lilainciitK are ealltMi “ llooonn ” or 
“ oelolonM,*’ and, ns they eonsiht of fibroin, attract 
Oolouriug iiiattcrs well, bul n])|)CHr li)?htcr than the main 
thread owiiij^ to tluur cxlieme linencHH. When the ordinary 
raw silk fibre or “have” has bad its serieiii removed, the 
fiinjrle fibres or “ brms *’ frequently exhibit irre^ulanties 
Tbi‘ fibroin apjaiars to Iiib HW'ollen up in place^s, aiul these 
daecs freijuently show a striat^'d appearance and even 
on^ntudinal lIsHiircR. Tbe.s4* (ihsure.H and tlie divisiun of 
the fibre into filaments <-aii also be olitained by chemieal 
and nieclmiiical means, atul, as a Jesuit, it is concluded 
that the fibroin fibre is not a suij^le, coiiljtiiious, bomo- 
KeiM*ous mass, bid consists of a bundle tif vei v lim- filan cuts 
which can iH^come separated by certain treatments and 
then become entarijiled toj^ether, I'lvinjf rise to " flocon"^.” 
(see figure) The authors stale dial all silks are subjet t 
to this *■ fraying,” the t-eiidcncy to fray being influenced 
6y th(‘ breed, motboii of eulluie, and diseases of tlu' silk 
worm, and also b^ the degumming, ilyiung, and iiu'charueal 
ojK^rations t-o whieli the silk is subjeided. 'J'he loniiation 
of “ Hoeons ” is not obsiTved in rsw' silk. l>ut only appears 
after degnmniing 'I’lie amount of traying hns been 
measured by the number ot knots in a hmgtli of !(HM) m 
■of the Uireiwi. By this luetluMl if was fomuf that a silk 
degiinimed once in a |H'r cent soap solution showed 

tioin Jin.155 knots per ItMH) in, whilst aflei u second 

treatment the nuinhiT iiad iiicreasi'd to 414~55P. With 
an alkaline soap containing D-o per cent of caustic sofla, 
the number after four treatincnts was 5540 'Die jiresi’ma' 
of an excessive <pjantily of sericin in the boiliug*ofF bath 
favoui's the formation of “ knots.” The mechanical 
tn'/itinent »»f the fibre, and especially the method of 
deguniniing, has a great influence on the fraying. Silk 
degumnu'd at the lioil followed hy “elievillage” if?U)wed 
1*254 per HMM) m 'I’he sunie silk deguiuined on a watiM- 
fiatfi showial b451, whilst on hobbins it only sfjow’ed 1(1. 
1'hesr figures show that the filar should be moved us btfle 
as [Missible during the doguuiming. Weiglited silk shows 
H large in«’reaHe m the number. In the old method of 
deguiurnmg m sacks there wa.s little formation of 
‘^flocoiiH.” as the silk did not move For use on the large 
Scale the authi'rs recommend an a]>para1UH in which the 
silk should reriiaiii at rest wlnlst the scouring liquid sfiould 
be enculated by meaii.s of a pump Jt is also shown that 
the liest results are obtained by degumimng at a moderate 
teiujioratun*.—A. B. S 

Indujd : .-Iffurn o/ rhlorafift ini ~— on the fibre. A. A. 

Budkiewicz. Z. Fariien-Iml., 19()(i. 5. 422- 4*25. 

4:q;__44l 

Thk author has studied the influeiu'e of the chloiates of 
certain metals iH'loiigmg to <‘acfi group of tlie jauioilie 
system, used m eoiijunetion with vanadium salts oi 
potassium terrieyanide for discharging iiidigo on liie 
fibre. The nature of the chlorate exerts a very distinct 
influence on the jirocesK, and the presence of vamuiiuiu 
salts hos a ileterioruting action on the filar. U hen 
]H)1assiiiin ferrieyanide is used as oxidising tlie 

chlorates examined can be arranged in the following Hcnes 
ai-i'ording t.*) their mdion on indigo, those exerting the 
greatest action corumg fiiNt ('op]ier, in <-aml)inution 
with chloric acid, shows the greatest destructive eflect on 
both indigo and the fibre Tiien follow iron, aluminium, 
and euloiumehlorales, W'hieb give a aharp design, but rot 
the fibre. Sodium and barium chlorates, the former with 
ammonium ferrieyanulo and tlie latter with umnioiiiiim 
and potassium ferricjumides. yield a good w’hite discharge, 
and the fibre is not weakened. Potassiiiin and ammonium 
chlorates give rather a weaker duaiharge, and are therefore 
not suitable for dark shades or for very heavy materials. 
Tl'hc strength of the fibre is not affected by potassium 
chl(u:ate and 'ammonium femeyaiiide, or ammonium 
ohlorati' and ^lotoMiium femeyanido. Chromiiini, 
magiicsiujn, and manganese chlorates givo a poor 


result, and ehroifniim and nickel chlorates produce 
hardly any discharge, and the weakening of the 
fibre is appreciable. Zinc chlorate does not act on 
indigo. The be.st results were obtained with a mixture of 
Hrumonium ferrieyanide and sodium chlorate. The 
chlorate is diMolved m watt'r and mixed cold with the 
solution of liiTimonium ferrieyanide; a small quantity of 
an organic aoul (citric or tartaric) is then added. In an 
e.varnplo, 400 gnus, of erysialliHfKt sodium chhirate, 
*200 grms. of ammonium ferneyaiiide solution of 2P H., 
00 grms ot citric nc.kl, and I00() grms. of water were used 
The mixture is alUiwed to stand for one to two days m a 
cool place, when tlie excess of salts crystallises out After 
fillering, tlie solution is mixed in the cold with the 
thickening inat-erial (tragacanth, 1:1). The goods, after 
rlrying, are stenm(*d for tliree to four miiiiitoH and then 
Hoap(,<l af, 50'’ (’. The advantages of this inetlKKl arc that 
the discharge can l>o kept for a week, no crystals separate 
on tin* rollers of the printing machine, a three to four 
minutes’ steaming is siiffieiout’. washing in hot caustic 
alkali IS avoided, the fibre is in no way weakened, and the 
ehemicals used are ctnnjiaratively cheap—J. 0. C. 

Knolish 1'atbnts. 

Lfnj or fabric; Thin -, and meihini of makin^thc mme. 

W. A. Ker. Brooklyn. U.,S.A. Eng. Pat. KLOOS, June 
5, 1900 

Sek U.S. Pat. H20.7H1 of IIHM; ; thisj.. 1900, 1040. - T. F.B 

Wool ; I*roce.s.H for ch'imHinij - — and recovering the grease 
and the .lolvent used. A. P. Quackenbos, Boston, U.8.A. 
Kng. Pal 10,159. Aug. H. 1905. 

See U.8 Pat. 790,5:t0 of JiMK5 ; this J . 1905, 900.~T. F B. 

Sterilisaiion \ Jiifectroli/tir] of wool., cottoUs rag, hair, fibres, 
or MiniUat maie.rial for preveniton of mdhrax. I 
Ickringill, Koighlev, York. Kng. Pat. 23.345. 
Nov. U. 19(i5. 

T’he material is placeiJ in a tank <‘on1aimfig a suitable 
liquid such as sulphuric acul of P’—5'^ '1'., and an elei'tiic 
(“urrent is {Missed through until the material is sterilised. 

—A. B. S. 

Dyeing appnratns. P. King, Krimmitsehau, Saxony 
Eiig. Pat. 23,050, Nov. JO. 1905. 

Ske Fi. Pat. .359..344 of 1905 ; (his J., 1900, 373-—T. F. B 

Dyeing acetylnted cellulose or artificial silk made therefrom , 

I Process for -- . ('. 1>. Abel, fAindon From Act-Gos 

f. Anihnfabr., Berlin. Eng. Pat. 1939. Jan 26, 1900. 

See Fr. Pat. 3(i2.72l of 11W0; this J., 1900, 0l»‘2.—-T. F. B 

Fabrics ; .Apparatus for the v'ci treaiment of -. G. H 

HicbOa. Seifhennersdorf, Germany. Kng. Pat. 19,!H2. 
Aug. 28, llfOO. 

(/LAIM IS made for a machine for the dyoiiig, &c., of toxtilo 
fabrics in tlu' open width. For use with fabnes of various 
widths, a number of **liquor troughs ” of various lengths 
are jirovided. Thow are similar in shaiie and can be fitted 
one within the other, so that the truugii most suitable foi 
the particular fabric may lie readily selected, thus 
economising the liquor, ‘Each trough contains steam 
piiws. guide roils, &c.—A. B. S. 


United States Patent. 

Drying appuratns [for textiU fabrics]. J. Tattorsall, 
KnHchede, Netherlands. U.B, Pat. 835,168, Nov. 0. 
1906. 

The apparatus consists of a scries of drying chamber. 
se{)aratod by floors of transversely arranged boards with 
adjusting devices for pressing the boards laterally together, 
each device comprising a bwt piece, a, TiaTing a part, 6. 
adapted to engage the edge of the board, an^ a par^ e. 
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an<l a Kcrew, /, onffagcd witij part r, hy mrann of a pivot, 
and ft fixed nut Cingftfc'<‘<l by Haid ncrow.—1>. h. 


Fkbncu Patents. 

Broom , J^ract'Hn for obiaintng lexidi- fthrrs from -. 

E. Oenin and H. Colojub. Fr. Pat. Sonf. 29. 

19(15. 

Tub tfrten brootu is boded f(»r aiiout an hour in a 2 |M>r 
oeni. solution of crystal hodnirn rarbonafe in onler to 
fteparate tlu* laxrk from the wood It in next soakeil in 
cold wab'i* for two hours, and then. uft<‘r draining?, it is 
ground in*ii revolving indl. siinilar in prineijjb' to a 
mechanioal km^ailiug trough, m order to delaeh the fibre, 
The inalerial is then passed between f.wo or more dniiiis 
co'Vore<l with teasles and eoinhs in orde? (o separab^ the 
fibre. — A. J5. S 

tSilh, artificfdf , Production of -• -- from rof/orfio/M made 
vnlh aevlom or (thyf aertaie. J. A. K. H. Iloulher. 
Fr. Pat. :M>K,199, duly 10, HMMl. 

Aobtonk or etliyl aeidutc alone are not suitahle for use in 
diftsolving tiie nitrated ootton, as, owing to the fact that t hey 
have u rather low vapour tension, they evaporate too 
slowly from the silk thread, and so do not give u satiw- 
fftAitory prAiduet. This dofeet m removed either by raising 
the teni|,M*rature at which spinning is earned on, oi else 
by the addition of a small ipiantify of a liquid, such as 
ether, which has a high vapotit bmsion. 'I'iie ab-Hcrieu of 
water is also of great im|K>rtane,e, as small traces lower the 
vapour tension of the solvent eonsiderahly.—A. H. S. 

lmiiatumdubrtr.<i ; Prodvefum of - from vincoun 

matcrinln \colh>dion, ifr.]. E. Dumat. Fr. Pat. 
30K.393, .Tulv 27, 1906. 

Thb viscous inateriid is forced under a suitable pressure 
through n slit the length of which is otpial to the desired 
width of the fabric and the breadth of whicli is the sumo 
as the required thickness of the fabric, in front of, and m 
contafd- With this opening works a platt' with ofsinings of 
a }>arti<mliir shape dejioiiamg on the jmttern <lcsircd. 'rids 
works to and fro in front of the slit, and so cuts the 
flat 8h|pt of VISCOUS material into a definite pattern. The 
sheet HO formed m rf'ceived on a drum or eiulless baud, 
and dried m a suitable manner. —A. )i. S. 


Scouring of (0d textile materials, cotton waste, <{*c. K. Favier. 

Fr. Pat. 3«8,03(*, July 13, I90«. 

OtD matorials containing cotton, linen, hemp, jute, ramie, 
or other vegetable fibres, arc treated with carbon tetra¬ 
chloride in ordel^ to eliminate fatty or resinous matters, 
and then with soluble sulphites to remove pectic matters 
and leave the pure cellulose.—A. B. 8. 
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lilearhing u>ool; Process and apparatus far [eleetria^] 

-. (1. Pansa and A. Romb^g. Fr. Pat. 368,Sim), 

June 18. 190(1. 

! The wool i.H placed in the middle jHirtion of a spherical 
j vessel which is divided into three parts by two parallol. 
j ]>erforared plait's, and can U* revolved on an axis parallel 
I to the jK‘rforat(*il parhlums. The vohhp! is elosecl, sonic 
I Hudable sulveut for fattv mailers. hucIi us carbon btaiil* 

; phide. i» run in. and the vessel slowly revolved on itsaxis 
j so as lo cAiisi' a circulHtion of the solvent through the wool. 

, When tlie process is comjileted. the solvent is run off and 
j the portion adhering lo Ihe wool is roinoved by avocuum 
! jmnip. 'I'o bleach the wool ii is placed in a vesBcl the f-op 
! ami bottom of whu'h form two elei'trodes, and arc cori- 
iieet(Ml uitli a sinlublc somce of electricity. 7’be cathotle 
IS a plate of le'ol.and tlu* anode a jilate of retortoarhon, 

I grapliilised wood idmrcnal, or. pri'fcrably, platiniseil 
zme The \es.s<«i is Idled with a dilute solution containing 
chloride of lime. lerroiiM chloride, Hi.Kliiun thiomilphate. 
ami II little siiljihiun* aenl t<i give conducting power to 
the liatli. Aftei allowing the <*urreul to jiass for .Honie 
tew hours, the wool is saal to Iw blemdied. -A. li. S. 

i Xjnndle for hohlnn-di/' ing. Soi*. Anon, lies UMines de 
I Navarre. Fr. I’ttt. 367.855). .Inly 7. ltM>6. 

I The iqqHT end of the tube, r, (Fig. 1). through which the 
I (lye liquor is ndrodueed, is formed witli grooves, h, and 
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I>yting» and priniinga with hatic dueMvffs ; Proeejit for 

rtTtdering - fast to light. AnilinfarWi) imd Kxtrakt 

Fabrik. vorrn. J. R. f»eigv. Ger. Pat. 169,923. April 12, 
1904. 


il^ thwe ar« soldered the radial wings of a motallio rod, 
n fFig. 2). I'he upper end of o is fitted into a oloseii 
oylindncal tube, e, a cone, /, slipping easily over this Uilw 
and closing the end of the bobbin. The lower end of the 
latter is closed by a cone, d,soldered to the tube, r.—B. N. 

Th/ring «jnndle u'ith, fibrous rover. O. Ihtuer and K. 

Suttnor. Fr. ]>at. 36ft,3r>.‘5, July 2r), mm. 

The epindle ronsists of three wires, whit-h meet at one end 
m a cap and are fftstened at the other into a inctal tube 
furnished with a M'rcw for eonneciiug with Ihe dveing 
apparatus. The wire support is (love'red with a tube of 
some tliin fabric which slips on the wire frantc and is held 
there by friction. Tlie tiiread to be dyed is wound on 
the sjundle. and the dye is forced througli in the usual 
manner. After dyeing, the tube ean l>e removed with its 
bobbin of cotton.- -A. 13. S. 

Ifycing apparatus irhich ran hr taken to purrs. .1. Schmitt 
and K. Hondschin. Fr. l^at. 3dH,4Hr>, July 2H, 1906, 
Ti!K niat'hine consists of a evlmder with perfoiateil wall, 
which is fixed by ineaus of keys on a I'lteular beil-jilate. 
The cylinder coiisisls of four quadrants wliieh are alst* 
held tijgether by keys. 'riu^se quadrants can be easilv 
removed by moans of handles on rclcasuig the kt\\s. 
The perforated cylinder is placed inside anothei un))CT. 
fornt4‘fl cylinder, which can be taken to pieces in a sinnlar 
manner. A jierforaled ])n»e eonneited with llie supjilv 
of dye liquor ])asses centrally through the middle vessel. 
The material to lie dyinl is jilnced insiile the inidille vessel, 
and a suitable top is screwed down on to it. .After the 
material has been dyed in the usual manner by the circu¬ 
lation of the dye liquor, the two cyhiulers an* taken to 
pieces, and the dyed materials removed. A. B. S. 

Svtphnk colours: ProcrM.<f of dtjdtm bg na ans of - -. 
Farbenfabr. vorm. F. Bayer imd Co. Kr. I’nt. 367,921, 
July 9, 1906. Under Int. Conv., June 2H, 1906. s 
In dyeing with sulphide colours, ammonia or ainnionium 
salts are added to the ilye-hath in addition to alkali 
sulphides.--B. N. 

Ossein ; Preparattons attd applications of - A. Hel- 

bronner and K. A Vallec. Fr. J^at. 361,796, Sept. 26. 
l90r>. XIV., page 1227. 

German Patents. 

Wool and other animal fibres; l^rorcss foi altinng th'. 

affinitjj of - for dgrsiu/fs hij iiratmnit u ith ronccn- 

tratc.d snlphuttr arid. M. Jieeko and A. Beil. Ger. 
Pat. 168,026. Got. 2K, 1902. 

Wool is treatwl in sul])huric aeiil bailis of sueci-ssively 
dimmisbiiig conei'iiirations, sturtuig with lu-id of about 
66® 13., and fintslung with very dilute acid or water. After 
this treatment, il is Ktate<l. the wool has entirely lost, its 
affinity for the usual acid dvestiitf.s, but can be rea<|ily 
dyed with basic dyestufls.—'l\ F. B. 

Wool; I'rorcss for ‘j>a7fiallg altntug thr affinity for dgr- 

atnffs of a. spun fabric contaxning -. M. Becke and 

A. Beil. Ger. Pat. 1(W,U3, Fob. 2H, 1903. 

Fabuics eoulaiiung wool or other animal libro are treated 
or printed. the desired nortiuns. with Kulphiirie ai'ul 
(64®“ 66® B.), thickened with kaolin orllie like : iIum lias the 
efleet of reiulering the jMirtums treated eapafile f»f being 
dyed with basic dyoBtiifTs, whereby a variety of eflects may 
l.ie produotd. The fabric must l>e thoroughly washed after 
the treatment.—T. F. B. 

Attilim Black on u-ool; Process for producing -. 

G. Bothmann. Gor. Pats. 170,228, March 31, 1904, and 
171,361. May 7, 1004, 

In Eng. Pat. 26,962 of 1906 {this J., 1906, 763) the words 
“ sodium chloride ” should be replaced by “ sodium 
chlorati\” The wool may also be trooted, before dyeing, 
with a solution of aluminium chloride, magnesium chloride, 
or similar ealt capable of forming an insoluble salt with the 
organic compounds In th© wool.—T. F. B. 


I'uK fastness to light of dyeings and printings with baaio 
dvestuffs is greatly increased by a subsequent treatment 
with a solution of glucose and a copper salt {c.g., the 
sulphate). Such treatment givesresulta fully equal to thc^ 
olitamcd with zinc poiyglueosate (Ger. J’at. 141.508}, witV 
the advantage that the solution containing a copi>er salt 
does not hecomo dark in colour on keeping. - T. F. B. 

hycings produced with “ rhromitig " dyestuffs ; Iviprove^ 

mcnf of -. X^arbworki* vorm. Meistcr, Lucius, und 

Bnimng Ger. Pat. 100,3.61, Nov. I, 1964. 

Faster dyeings with dycHlulTH which can b© chromed 
are obUiiii-d by adding to the mixture of dyestuff and 
chromium salt a substance whu-h is easily oxidised, or 
readily forms lakes, e.g.. gallic acid, tannin, anthranilic 
neid. ’ quinol, a-na)ihthol, dibydroxynajilithalcnos, or 
nminoua])htii(>1s ; ur tlusse subslanecs may. if desired, be 
used snbHequeuI to the dyeing priwesh 'I’he dyeings 
are .said to be exceptionally fast to fulling and water; 
the fastness to alkalis and soaping is also much increased. 

—T. F. B. 

VI.—COLOURING WOOD, PAPER, 
LEATHER, &c. 

{('outiifucd from page 1093.) 

German Patent. * 

Wood; Process for producing a dark colour on -, 

unthoni injuring d ( 3)em.-T<’ehn. Laboratormm E. 
Bart-els. (ler. Pat. 170,5t».6, Nov. 7, 1905. 

Dry or green wooil is lieab'd in uclosed vessel, to between 
200” and 35(f ('. in a moss of a liquid hvdnx-arbon, animal 
oil, luinernl oil, or vegotalile oil. of high boiling point, 
until the desired colour is rewelied ; the temperature snould 
l>o Hiifiiciently liigh to remove the saj) Wliou the process 
iH finished, tb© liquid it run olL and the wood kept m the 
vcjisel until cool. - T. F. B. 

VII.—ACIDS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEMENTS. 

{Continued front ihujc 1147.) 

Oxides, Jiehanour of rnriallic - -- at very high, tem¬ 
peratures. F. G. Doeltz and A. Grauimmii. Motal- 
lurguv l90tK 3, 212—216, 233—238, 372—375. and 
406—40H. Science Abstracts, 1906. 9A, 587. 

The ex|)erinietitH wiire ma<lc with zinc oxide, cadmium 
oxidi*, and lead oxide. For the lower temperatures the 
oxides were heated in a jilatimim boat, butnhovc 1,400® C. 
the rnicro-furnai c of Docltz w^as employt'd. This conaiats 
of an elcctrically-heatiMl (5 amps, at 1 — 2 volts) horizontal 
platinum wire 0-15 mm. diameter and 6 to K mni. long. 
The material to be c.\aiiiiii('d is spread upon the wire, and 
obsorvod through a microscope Bidow' 1200° zinc oxide 
loses pnudieally nothing, the loss gi-adually increasing 
(1 per cent, at l3(Mt^ 13 per cent, at 14<»0\ in two hours) 
until at 17Bf^ G. irniiu'diate evafioraUon takes place with 
formation of needle-shuned crystals. Tlie behaviour of 
th© <;adniiuin and lead oxides was examined'tip to 
1000 ° 0 . 

Platinised electrodes for alhdi chJ.oride electrolysis ; Appli¬ 
cation of grey -. 1. W. Goibel. Xl.d., page 1224. 

Nitratedi ; Determination, of -. F. S. Hinnatfc. 

XXIII., page 1233. 

Hydrazine salts ; lodometric d^rminatvon of ——, and 
its application in volumetric analysis. E 4 Rimini. 
XXllI., page 1283. 
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Food produtis ; Siandardo of purity ^or _XVIIIA 

page 1229. 


Enolibh Patints. j 

Sodium uilrtUt; Dissolving plant for the recovery of —_ I 

ealirhr.. W. ('. Kairweatber. Ixradon. From .T. R 
Beaver and R. do Nordenllvohl, Valparaiso, Chile 
Eng, Pat 747R. Mar. 28, I HOI!'. | 

The “ dissolver ” or boiling Unk, for the recovery of j 

eodiuin nitrate from caliche, is an upright cylinder having I 
■conical endw, then top tlic upper cono lieinp; foniied ! 

with a eyliiidnoal (collar havinj? an air-tight balanced j 
door. The lower conical end is closet! by n perforat-ed | 
bottom formed of two semi-circ.ular rliscH, capable of being ' 
revolvtul. below which is a recefiiacle cIohimI by an atr- i 
tight tloor similar to that abovt'. An open tube leads ’ 
upwardH from the rcceptuclo, onlaidti the apparatus, i 
nearly to the top of the dissolver, through which, by moans ' 

of a pump, air is drawn so as to agitate the charge ol ' 

caliche resting on the false bottom, in presence of ! 
water or solution. 'I'he dissolvors are arriinged bon- 
zoiitally in a battery of tiye. an<l from tbc lower receptacle i 
of each, a valved tube pasMes mto a horizontal through i 
which, by suitable Hiljuslment of valves, any dissolver ■ 
may independently be charged with Injuid, or be placed ! 
in connection wuth any other dissolver Tri practice, 
tho weak Injiiors from one end of the buttery pass through ' 
auccessivc clonii'nts of the same, to emerge from tb<' last 
at full strength. Rach diHsolvor is piovided with a steam 
coil, and arrungemeuts are math' whereby primary fir ; 
BiMiondary steam may be siifiplied as needed. 1’he i 
apparatus includes a Bteam boiler, asettbngand “ rolave ” ' 
tank, valved pipe eonnei^tionH between the tanks and the 
dissolvers, a source of water su])ply, and pijies for wasUi 
liquor, ordinary water, and “ relavt's ” or second, or weak 
washingH, connected to thi^ upper cMimcal ends of the 
dissolvers, ^x'sides ttceessorv details.—K. S. 

Iodine ; Method of extraettng - from Ixqmds conUitning 

conipomidi of iodine. Soo. Fran^’ l^a Nhirgine, T*ans. j 
JSng. Pat tHV21. April 24, IfHMi. Under Int. (*onv., j 
May 23, Ut05. | 

SKKFr l*at. :Jti!.4)>l*of IW)5; thiK|f, IlMMl, H64.-T. F. B. > 

Oxygen gun ; ComfKmtiouH ot matter for une tn the genera^ \ 
tion of - <t. F. Hrmdiey. Niagara Falls, U.S.A. i 

Eng Put, ll.flHl, May 22, Under Int. Conv., j 

April 14. loot). 

See Fr. Pat. .3«6,52«of 1B0« ; this,!., 19(1(1, 1046.—T. F. B. ! 


Fkrnoh Patents, [ 

Svl'pkHT dioxide ; Proeem for the vtilimtion of the -| 

prodnendinthe itnteUi7itj of antimong. (J. R M. Sweeting, i 
Fr. Pat. 3(il,808, (K‘t. ;t, 1905. X.. paga 1224. | 

Nitric aetd ; Maiiufnctvre. of - hy means of atmospheric j 

air. (’hem. Fabr. (iladbeck (1 ni b H. First Addition, j 
dated July 13, 1000. to Fr. Pat. 341,109, Marob lO, 
1904 (this J.. 1904. K23}. 

Bt the prewMit Addition the Mco|)e of the mam patont, is 
made to include, as the source of nitric acid, any mixture 
«whaU‘ver of oxygen with nitrogen.—E. S. 

AltimiftiUes, hydrochloric acid, and sodium carhonatc: 

Process for the pretduciion of - hy rmans of aluminous 

fnaimids. P. Klein. hV. Pat. 3fiH.H>fl. July 17. 1900. 
Bauxite, clay, or other aluminous bodies, in fine powder, 
are abided to* sodium chloride melted in a closed vosbcI, 
connected with apparatus for condensing the hydrochloric 
acid evolved. Superheated steam is injected into the melt 
during the process. The mas- is lixiviated, and carbon 
dioxide is passml into the cleared solution of sodium 
aluminate oDtainod, from which the aluminium hydroxide 
precipitated is removed, the filtrate being evaporated to 
recover sodium eorbonate. The proooas may be rejwatod 


with the aluminium*hydroxide thus obtained, in which 
case the injection of steam, except towards the en4|of 
the proooas, uuiy be dispensed with.—E. S. 

OiMes \kydrochloric aeid]and liquids ; Puri^cation of ——• 
[from ar.wnic, dhc.]. Verein Chem. Fabr. in Mannheim. 
hV. Pat. 3tW,452. July 27. 1906. 

HYimociir.oRic acid gas, as prodituod in the manufacture 
of sofliiim sulphate [Haltcukel, after lioing <50oled and dried, 
and in Home eases liltered through coke, is brought into 
intimate (‘ontact in a tower or otherwise, with an oil, 
preferablv a mineral oil. or oil from lignite tar, such oil 
readily absorbing arsenic chloride without itself becoming 
chlorinated, providotl tho tem|)erature be kept low. The 
oil thus used is recovered, and may bo fitted for 
re-use hy washing with lime water, and lastly with bydro- 
4'hloric acid. Ordinary liquid hydroohloric acid iiwiy l>e 
freed from arsenic by agitating it with the oil in suitable 
ju-oportiou To free milpimrio acid from arsenic, hydro¬ 
chloric hchI is added to it, in order to cmivert any arsenic 
presont mt'O cblorido, whoa tho arsmiic chloride may l>o 
dissolved out by the oil treatmoiit. as already describeil, 

—E. S. 

.intimony oxides; Premnfing the formation of crystaliised 
oxides in the manufacture of --- H. L. Herron- 
sidimidt. Fr. Pat. 3tlS,(».37. April 10. 1906. 

Buiokwohk and masonry are rojdaced by sluiot or 
cast-iron appanilu.s in the chnmberH and adjuncts used 
for collecting the antimony o.vi<1om, whereby <juiok cooling 
iH insured, and flic formation of crystallised oxides ie 
proveiitful. -E. S. 

tSidphafes [Copper sidpfuiiefl; Manufacture of metaUic 
-. ff. Abraham. Fr. Pat. 367,947, July 10. 1006. 

I 1'uK invention is doseribed with reference to obtaining 
i copper sulphate from tlie sulphide, which latter is granu- 
btUMicuid submitted to the action of a mixture of nitric 
ami Hulphiinc acids with water. 3'he nitrogen oxides 
cvolvtsl are h'd away to be r-oiivcrted. by air and water 
Ol steam, into nitric acid for iist^ over again ; and the 
nitrogen renuiiniiig after alisorntioii of the oxygon of the 
air, may, if desired, be colloi'ted and utilised. The 
copiier sulphati* solution ohtaiiiod, afUir separation from 
the sulphur set free, is set to crystallise, and the motffer 
liquor IS Ueated for the recovery of precious metals by 
imniorsmg in it pairs of plat,cH of copper and silver, in 
metiillit; «-or\lart. when it i.s stated the precious metals 
deposit chiefly on the silver plate.—E. 8. 

Hydrogen peroxide sidniions ; Stable -. W. Hoinrioi 

First ^Vdtlitjon, diiteil July 4, 1990, to Fr. Pat. 35^669 
Aug K. 1995 {this J.. 1906. 19). Under Int. Conv., 
Aug. 2S. 1995. 

AoiT) solutions of hytlrogen jxiroxide are rendered com¬ 
paratively stable by the addition of a small proportion 
of an amide, inxide, or acetyl derivative of an aromatic 
base, and derivatives of organic compounds of ammonia. 
The use of phenacetin for the stat<ed purpose is spooially 
indicated.—E. 8. 

German Patents. 

Ahsorption lower for sulphuric anhydride. Dr. Kcliiamp 
voiii Hofe und (‘o., (ios fur Kinrichtung*von Sauro- 
fabriken m.b.M. (ler. Pat. 166.599. Juno 22, 1904. 

The tower is constructed in sections {a, h, c, d, see figure) 
each of which is diviifed by a partition into a cooling 
chamber, /, and an absorption chaiuber, g, disposed as 
shown in the illustration. The cooling chambers have 
their bottoms Hha}H'>d m the form of steps, e, and are 
provided with hollowed covers, n; in each chamber is a 
coil, h, leading from the <?over, and opening above the 
adjacent abMorption chamber. The plat/Cs forming the 
top and bottom of tho absorption chainWrs are perforate. 
Above tho upper Hoctiori of the tower U a cover, m, having 
inlets, k, I, for the sulphuric acid used as absorbing agent ; 
the walls of the cover are cut away in the form of teeth 
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t.o form ft mixjnK which (‘omtnuriKa(<'s with 

the upper wsitum of the tower.—A. S 


Kirs/'ritc : J*ri><r.Sfi for iihtairuiig from a mtxfiri of 

kifsi’rite ant! rock Wf. <onverknehaft CnriMfumh (Jer. 
Pat. HUhl87. .Tftn. PJ. 1004 

The mixture of kioafnto ami rock hhU- ih treated in a 
Holiition more or Iorh Hiiturated with <*{>iiiinoTi mit '(’)u^ 
minerals diBiiitonraU\ and the resulting crystulhne niftss 
is separated into its constituents liy sitting The crystalM 
of ‘rtu'k salt cannot dissolve m the solution, and llu‘.v 
can la* scfiaruted from llie ku’sente iTystals on iiccoimt 
of their larger sir.e.—A. S. 

VotfiH^ium chhruh ; VroeesH of Mnniing - from 

crude iioUmitinm mlts. tl. Maurer, tier Pat l(lh,558, 
dune 1. Ift04. 

The hot solution (at tWP—PKP C.) of the onule suUs is run 
into the lirst eryatulhsing vesmd. and i-ooled t«» from ITV- 
30" ('. : during the cryslalhHiitKm of the potuHsinm ehloridc, 
fresh hot ftolution is run in When the (TystftlliHntum 
is complete, the cool (15*’—3(P (') mother liquor is run 
into a second crysiftlliHing vessel, wherein i( is hented to 
about 80^" C., and n quantity of crystallistHl potassium 
chloride added to facilitate the Ke]»arutioTi of the potassium 
chloride still contained m the mother liquor. Tlie 
mother liquor from this vessel is mi\(>d with u further 
quantity of fresh hot (OtP—IttO" ('.) solution of crude 
potassium salts, and the oiieratioiis desenhed lire repcaUHl. 


aiiitnhle vessel, and'the nitric acid vapours are cxpellfsi 
by steam or hot. air. It is found that thi'se vapours may 
he suitably utilised for the manufacture of ammonium 
nitrate, 'riie hot vafiours are treated with tiinmonia 
solution, and the resulting solution of ammonium nitrate 
IS roneentrated in pans healed by the residual sul()liuric 
acid from the deiiitrating apparatus. The amnumium 
nitrate is then separated by crystallisation.—A. S. 

H>(nnum ; VrocesH for obtaining pun - from “ chamber 

mud." H Koch. tier. Pat. 107,457. Poe. 2, U*d3. 

The mud {dilaincd from h'ad ehamliers used tor 
inanufai-tun'- of sulphuric acid, is heated moderately with 
sulphuric- acid and potassium permanganate, si>me sodium 
chloride is added, the solution is diluted and filtered, imd 
\ the Selenium ]»reeipitated from llie solution hy reducing 
I agoiith acf ording to known nii'thods- Parc must be taken 
I not to add too much penuunganato. otherwise explosions 
1 mav occur. I'hc selenium stqiarabis in the <-oUl as a red, 

; amlirphous powdcT, which cm warming the solution 
I mc“lts logcthen- to c-oarsc lumps, which cun he noiiovcd by 
ladles wilbout filtration—A. S. 


Carfton duu'tdr nfmirpliou apfuirntuM. K. Pliiir. tier. Pat. 

IOO.<)73. April 28, 10(15. 

dTir. absorjdion vessel is divided into rectangular c-liambors 
by vc-rtical partitions The gases coiitammg c-arbon 
diovide arc iiiltcaluced to the cliambcis through numcTsion* 
1 m41s. and tin* cliainhcTs aie so connecd.cal that llic' ahsorb- 
ing li({uul (milk ot iiiin') follows a Wrtiioiis course-, in order 
that cflicient washing of tlie gases may be attained 
witliout the hells bmng immersed (ha-ply in the liquid. 
Haftle-iihites may he arranged parallc-l to and along 1x)th 
sides of the iinmcrsion-lMdls in order to ensure g(>od 
c'ontaet between the gases and the milk of lime — A. H. 


I 

I VIII.—GLASS. POTTERY, AND ENAMELS. 

\ {Conimued from fxigic 1148) 

; (Jlti.'t.s ; JClfctriCMUif-rondurting -. P K. S Phillim. 

] OcsU'rr Zcits. Klektrolci-hn. und Muschmenh., IHOC, 

! 24 , 811 . Phem.-Zeit.. liHMl. 30 . Rtq*, 302 . 

] 'I'liE glass IS prepared from a mixture of 32 parts of sodinm 
' sihe-aP' and H parts of calcined borax : .an addition of 
1 1-25 parts of tiinl glass improves the surfaci' and the 
1 (liirabilily of llm resulting glass I'he glass melts at a 
' low lemperatiirc, and (-an be taiKily fcjrinc-d into shmitH, 
i rods, and threads. It has a sp gr. of 2-4h. is harder 
' than ordinary glass, and has an electru- conductivity 
! 5(K) times glitatcr. It is impCTineable to ultia-violet 
I rays, but allows Pbntg<‘n rays to pass , it does not exhibit 
j tluorc.seence under the influence of cathode rays. In 
I the powdered condition it ran be fused on to copjair, and 
rtuiiains adhenmt on cooling.—A. S. 


French Patents, 


NitrUe ; Ptocchs for the manufacture of - . M. Hinsfold. 

(ier. Pat 188,460, Sept. 1. 1904. 

The production of nitrite l»y the reduction of alkali 
nitrate with zinc and small quaiitilK^s of ammonia is 
already known. The. author liiuls that much better 
yields are obtained ui less time by the use of a ootiHiderable 
oxeess of ammonia.—A. S. 

Ammonfiitn niifcUe free from niirde; Ptocchm for the 

manufaeture. of -. J. Rudelotf. Gcr. Pat. 100,427, 

Bept. 4, 1904. 

Ih the denitration of the spat acid from the nitration 
of glyeerib* oellulose, &cs., tne mixed acid is hcHtcid in a 


Gfftfi/i-furnacc. P. Kmg. Fr. Pat. 3ti8,208, duly 19, 1906. 


T'hk glasH-fnrnaec doscrihed has no hearth, and is heated 
by one or more burners sitiiatod at one end, froin which 
liquid fuel mixed with air or oxygen is sprayed into the 
furnace. The burners are placed so that the Hame does 
not. impinge directly on the glass to bo molUid. The 
resulting products of oombnetion escape through uiieuings 
plaeed preferably at the otlier end of the furnace.—A. G. U 


Ceramic prodvet. Miron Frires. ¥t. Pat. 361,814^ 
Oct. 6, 1906. 

8e» U.S. Pat. 827,660 of 1906;. this-J., 19f>6, 885.—T. F. B. 
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Food produtis ; Siandardo of purity ^or _XVIIIA 

page 1229. 


Enolibh Patints. j 

Sodium uilrtUt; Dissolving plant for the recovery of —_ I 

ealirhr.. W. ('. Kairweatber. Ixradon. From .T. R 
Beaver and R. do Nordenllvohl, Valparaiso, Chile 
Eng, Pat 747R. Mar. 28, I HOI!'. | 

The “ dissolver ” or boiling Unk, for the recovery of j 

eodiuin nitrate from caliche, is an upright cylinder having I 
■conical endw, then top tlic upper cono lieinp; foniied ! 

with a eyliiidnoal (collar havinj? an air-tight balanced j 
door. The lower conical end is closet! by n perforat-ed | 
bottom formed of two semi-circ.ular rliscH, capable of being ' 
revolvtul. below which is a recefiiacle cIohimI by an atr- i 
tight tloor similar to that abovt'. An open tube leads ’ 
upwardH from the rcceptuclo, onlaidti the apparatus, i 
nearly to the top of the dissolver, through which, by moans ' 

of a pump, air is drawn so as to agitate the charge ol ' 

caliche resting on the false bottom, in presence of ! 
water or solution. 'I'he dissolvors are arriinged bon- 
zoiitally in a battery of tiye. an<l from tbc lower receptacle i 
of each, a valved tube pasMes mto a horizontal through i 
which, by suitable Hiljuslment of valves, any dissolver ■ 
may independently be charged with Injuid, or be placed ! 
in connection wuth any other dissolver Tri practice, 
tho weak Injiiors from one end of the buttery pass through ' 
auccessivc clonii'nts of the same, to emerge from tb<' last 
at full strength. Rach diHsolvor is piovided with a steam 
coil, and arrungemeuts are math' whereby primary fir ; 
BiMiondary steam may be siifiplied as needed. 1’he i 
apparatus includes a Bteam boiler, asettbngand “ rolave ” ' 
tank, valved pipe eonnei^tionH between the tanks and the 
dissolvers, a source of water su])ply, and pijies for wasUi 
liquor, ordinary water, and “ relavt's ” or second, or weak 
washingH, connected to thi^ upper cMimcal ends of the 
dissolvers, ^x'sides ttceessorv details.—K. S. 

Iodine ; Method of extraettng - from Ixqmds conUitning 

conipomidi of iodine. Soo. Fran^’ l^a Nhirgine, T*ans. j 
JSng. Pat tHV21. April 24, IfHMi. Under Int. (*onv., j 
May 23, Ut05. | 

SKKFr l*at. :Jti!.4)>l*of IW)5; thiK|f, IlMMl, H64.-T. F. B. > 

Oxygen gun ; ComfKmtiouH ot matter for une tn the genera^ \ 
tion of - <t. F. Hrmdiey. Niagara Falls, U.S.A. i 

Eng Put, ll.flHl, May 22, Under Int. Conv., j 

April 14. loot). 

See Fr. Pat. .3«6,52«of 1B0« ; this,!., 19(1(1, 1046.—T. F. B. ! 


Fkrnoh Patents, [ 

Svl'pkHT dioxide ; Proeem for the vtilimtion of the -| 

prodnendinthe itnteUi7itj of antimong. (J. R M. Sweeting, i 
Fr. Pat. 3(il,808, (K‘t. ;t, 1905. X.. paga 1224. | 

Nitric aetd ; Maiiufnctvre. of - hy means of atmospheric j 

air. (’hem. Fabr. (iladbeck (1 ni b H. First Addition, j 
dated July 13, 1000. to Fr. Pat. 341,109, Marob lO, 
1904 (this J.. 1904. K23}. 

Bt the prewMit Addition the Mco|)e of the mam patont, is 
made to include, as the source of nitric acid, any mixture 
«whaU‘ver of oxygen with nitrogen.—E. S. 

AltimiftiUes, hydrochloric acid, and sodium carhonatc: 

Process for the pretduciion of - hy rmans of aluminous 

fnaimids. P. Klein. hV. Pat. 3fiH.H>fl. July 17. 1900. 
Bauxite, clay, or other aluminous bodies, in fine powder, 
are abided to* sodium chloride melted in a closed vosbcI, 
connected with apparatus for condensing the hydrochloric 
acid evolved. Superheated steam is injected into the melt 
during the process. The mas- is lixiviated, and carbon 
dioxide is passml into the cleared solution of sodium 
aluminate oDtainod, from which the aluminium hydroxide 
precipitated is removed, the filtrate being evaporated to 
recover sodium eorbonate. The proooas may be rejwatod 


with the aluminium*hydroxide thus obtained, in which 
case the injection of steam, except towards the en4|of 
the proooas, uuiy be dispensed with.—E. S. 

OiMes \kydrochloric aeid]and liquids ; Puri^cation of ——• 
[from ar.wnic, dhc.]. Verein Chem. Fabr. in Mannheim. 
hV. Pat. 3tW,452. July 27. 1906. 

HYimociir.oRic acid gas, as prodituod in the manufacture 
of sofliiim sulphate [Haltcukel, after lioing <50oled and dried, 
and in Home eases liltered through coke, is brought into 
intimate (‘ontact in a tower or otherwise, with an oil, 
preferablv a mineral oil. or oil from lignite tar, such oil 
readily absorbing arsenic chloride without itself becoming 
chlorinated, providotl tho tem|)erature be kept low. The 
oil thus used is recovered, and may bo fitted for 
re-use hy washing with lime water, and lastly with bydro- 
4'hloric acid. Ordinary liquid hydroohloric acid iiwiy l>e 
freed from arsenic by agitating it with the oil in suitable 
ju-oportiou To free milpimrio acid from arsenic, hydro¬ 
chloric hchI is added to it, in order to cmivert any arsenic 
presont mt'O cblorido, whoa tho arsmiic chloride may l>o 
dissolved out by the oil treatmoiit. as already describeil, 

—E. S. 

.intimony oxides; Premnfing the formation of crystaliised 
oxides in the manufacture of --- H. L. Herron- 
sidimidt. Fr. Pat. 3tlS,(».37. April 10. 1906. 

Buiokwohk and masonry are rojdaced by sluiot or 
cast-iron appanilu.s in the chnmberH and adjuncts used 
for collecting the antimony o.vi<1om, whereby <juiok cooling 
iH insured, and flic formation of crystallised oxides ie 
proveiitful. -E. S. 

tSidphafes [Copper sidpfuiiefl; Manufacture of metaUic 
-. ff. Abraham. Fr. Pat. 367,947, July 10. 1006. 

I 1'uK invention is doseribed with reference to obtaining 
i copper sulphate from tlie sulphide, which latter is granu- 
btUMicuid submitted to the action of a mixture of nitric 
ami Hulphiinc acids with water. 3'he nitrogen oxides 
cvolvtsl are h'd away to be r-oiivcrted. by air and water 
Ol steam, into nitric acid for iist^ over again ; and the 
nitrogen renuiiniiig after alisorntioii of the oxygon of the 
air, may, if desired, be colloi'ted and utilised. The 
copiier sulphati* solution ohtaiiiod, afUir separation from 
the sulphur set free, is set to crystallise, and the motffer 
liquor IS Ueated for the recovery of precious metals by 
imniorsmg in it pairs of plat,cH of copper and silver, in 
metiillit; «-or\lart. when it i.s stated the precious metals 
deposit chiefly on the silver plate.—E. 8. 

Hydrogen peroxide sidniions ; Stable -. W. Hoinrioi 

First ^Vdtlitjon, diiteil July 4, 1990, to Fr. Pat. 35^669 
Aug K. 1995 {this J.. 1906. 19). Under Int. Conv., 
Aug. 2S. 1995. 

AoiT) solutions of hytlrogen jxiroxide are rendered com¬ 
paratively stable by the addition of a small proportion 
of an amide, inxide, or acetyl derivative of an aromatic 
base, and derivatives of organic compounds of ammonia. 
The use of phenacetin for the stat<ed purpose is spooially 
indicated.—E. 8. 

German Patents. 

Ahsorption lower for sulphuric anhydride. Dr. Kcliiamp 
voiii Hofe und (‘o., (ios fur Kinrichtung*von Sauro- 
fabriken m.b.M. (ler. Pat. 166.599. Juno 22, 1904. 

The tower is constructed in sections {a, h, c, d, see figure) 
each of which is diviifed by a partition into a cooling 
chamber, /, and an absorption chaiuber, g, disposed as 
shown in the illustration. The cooling chambers have 
their bottoms Hha}H'>d m the form of steps, e, and are 
provided with hollowed covers, n; in each chamber is a 
coil, h, leading from the <?over, and opening above the 
adjacent abMorption chamber. The plat/Cs forming the 
top and bottom of tho absorption chainWrs are perforate. 
Above tho upper Hoctiori of the tower U a cover, m, having 
inlets, k, I, for the sulphuric acid used as absorbing agent ; 
the walls of the cover are cut away in the form of teeth 
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Moltiim 

No. 


Formulft for 
composition. 


Percentiigu composition 
(calculated). 



1 

Pb. 

8u. 

Bb 

Cd. 

1 

5f>*5 1 

2 0 

0 

4*0 

1-0 

2 

55*5 ‘ 

;t 0 

4 0 

16*0 

3-0 

3 

60-*66*2 

26*7 

13-3 

50*0 

10-0 

4 

60—66 ; 

8 0 

4 0 

15-(l 

3-0 

5 

65-5 , 

2(> 

0 

4-11 

1-0 

fl 

65*5 ; 

;) 0 

4 0 

16-U 

"•0 

7 

66-5 

Pb* 

Sn* 

Bi* 

Cd* 

8 

65-5 ’ 

24*9 

14*2 

59*1 

10-8 

9 

07-.5 ' 

Pi.« 

Sn* 

Bi* 

Cd* 

10 

07 *5 

:!f.*l 

14-3 

50*4 

10-2 

U 

6H-.5 

Pl>i 

«n‘ 

Bl* 

C(l» 

12 

OH-6 

24*3 

i:;*8 

48-.S 

13-1 

13 

08-5 

Phfi 

Sn* 

P,i- 

Cd* 

14 

66-.5 

26-0 

14*8 

52-2 

7*0 

15» 

66—70 

25*1) 

I 2 *r. 

5(1*0 

12-5 

161 

05—71 

4-0 

2 0 ' 

5—8 

2-0 { 

17 

700 

4 0 

2 0 

7-0 

1-0 

16 

70 

Pl>« 

HUfi i 

Hi, , 

Cd* 

19 a 

72 0 I 

27 0 

80 : 

50-0 

6-0 

20 

75 0 

8 0 

3 0 ; 

8-0 

10-0 

21 

75*5 

26*8 

14-7 

52*4 

7*0 

22 

7h-r> i 

25*0 

14-2 

50*7 

10*1 

28 

76*6 

:{4*4 

0*4 

.50-0 

6*2 

24 

76*5 : 

11 0 

3 0 

16-0 

2*0 

26 

7H*6 ; 

3 0 

2 0 

6 0 

1 Hu 

26 

77(» 1 

5 0 

:i 0 

H-O 

1-0 

27 

80 0 ; 

40 

4 0 

7-0 

1-0 

28 

6(»-0 

3 0 

;5 0 

6-0 

— 

20 

80 0 

Pb< 

8114 

Bi4 

Cd. 

30 

62 0 : 

6 U 

— 

7*0 

1-0 

31 

6H 0 

60 

— 

7*0 

(-0 

32 

89-6 

Ph» 

— 

Bl* 

Cd» 

33 

89*5 

3 0 ' 

_ 

2-0 

1-0 

34 

69*5 

20 ; 

— 

3-0 

1-0 

35 

89*5 

30*7 , 

—- 

6:i*2 

71 

30 

00 0 

Piu 


B 14 


37 

00 0 

5 0 

3 0 

8-0 


36» 

01-0 

3 0 

2 0 

6-0 

_ 

39 

91*6 

PHs 

Sn, 

Bu 

_ 

40 

02 — 9:1 

50 Quick 
solder 

(PhHn,) 

50-0 

— 

41 

93*0 ; 

0 

1-0 

2-0 


42 

93*0 

3 0 

6*0 

8-0 


43 

93-76 

Pb 

Sn 

Bl., 


44 

94*0 

0 

1*0 

4-0 


46 

94*0 

80 

3*0 

8-0 


46 

94*0 

3 0 

6*0 

3-0 

— 

47 

04-44 

Pb« 

Sn# 

Bis 


48 

94*6 

6 0 

3*0 

2*0 


40 

06-0 


2*0 

3*0 

1*0 

50 

06*0 

— 

3*0 

5*0 

2-0 

61 

06*0 

— 

3-0 

6*0 

1-0 

62 

95*0 

— 

1*0 

2*0 

1-0 

63 

95 0 

Pb* 

_ 

Bi* 

(M* 

64 

95 0 

7 0 


4*0 

1*0 

65 

96-0 

4 0 

— 

7-0 

2*0 

66 

060 

43*4 


40*0 

6*7 

57 

95 0 

33*13 

32*15 


34*40 

6K 

' 96 0 

Pb, 

.Sn, 

Bl. 

— 

69 

I 06 0 

1 0 

1*0 

2*0 

— 

40 

1 980 

50 

3-0 

8-0 

„ 

61 

: 08*76 

1666 0 

364 0 

1663 

__ 

62 

1 08-8 

24 0 

27*3 

48*7 


6:1 

000 

1 0 

1*0 

1*0 

_ 

64 

100 0 

50 

3*0 

2-0 

_ 

66 

1 100 0 

2 0 

5*0 

5*0 

— 

66 

1 100 0 

4 0 

4-0 

8-0 

1 — 

67 

1 104-0 

Pb, 

.Sn 

Bis 

— 

66 

106 0 

75 Drop 
solder 
2*0 

; PbSn*) 

26 

j 6*0 

60 

111*0 

1*0 

2*0 


70 

m-o 

30*0 

24*0 

8*0 

1 _ 

7! 

122*0 

Pb 

Sn 

Bi 



Observer 

or 

flpeolal 

name. 


— 26*00 25-00 

— 18*75 :ll-25 

— 27*94 U>*»2 

— 16*07 10*07 

— 42*10 16-BO 

— 27-.50 46*00 

-- - :1S*0O ' 11*60 

— 60*00 i ao-00 


-A -r 1 Wood 

’ I < i’t<n llauer 
10*80 

9*00 . ' WoiHl 

(von Uauer 


I oun Hauer 
\ Heu/tofi 


48 80 13-10 

52-53 7-00 

62-20 7*00 ' 

50*00 12-50 


38*77-- 1.5*38 \ Siliiman ] 
■ 60-00 12-60 I ■) Wood ) 
, 50*00 7*10 H ood 


31-25 18*75 


24-00 I 27-30 
33-.S4 33*33 


16*67 j 41-67 


26*00 ! 88*00 
86-33 ! 7-61 


40*00 j 20*00 ! 


rt.*>r. I Wau#T I 
" I i LipomtZ'BraU 


3.5-31 : 9*61 ; — 

60*00 7*14 : IToorf 

50-00 7-14 j n. r Hauer 

63-36 7*11 V Hauer 

33*33 16*67 — 

60*00 16-67 — 

63*20 ! 7-10 — 

35-13 — Roee 

50*00 — d'Arrti 

50*nn - ^ Onions 

60 00 — j Lichtenherg 

54*83 — Lichteitberg 

60*00 — t'. llauer 


Hose 

Bismuth tdder 
Neufton 
Newton ! 
1 ). Hauer 
r. Hauer 



50*00 I 
66*16 ; 

28*81 : 4*76 


References and 
oocaaional variations 


L 426 

L. 456; Dpf 126 (66°) 

L. 484 

D. 168, S76; 164, 10» 

{06*6“) : Ch 80 (60—6&*) ; 
M8 (soft, 62"—60% Ii(|uld. 
67"—70"): T. (60") ;L. 426, 
448 (70“) 

D 164, 108; Ch 69, M2 
M2 

Ch. 89 (rbsBnftBijoCd*) 

D. 177, 154 ; M2 
L, 484 

Ch, H»(l»h<Sn*BUCd,) 

D. 177. 154 . M2 
L 464 

1). 177, 154; M2; Ch. 89 
O’bSiiBisC'd) 
b. 4H4 

T> 177, 156 . M2 
Ch 89 (PbaSii,BUCd) 

1. 484 

T (2JM). ISh. 4Bi. lOd-71*) ; 

I b. 484 . Dpi- (70") 

1) 166. 271 , M2 (60»—72% 
D. 164, 108 (HOlUl pt. 68% ' 
L. 448 
Ch 69 

Museum fUr Naturkuode, 
Ihirlin (solid pt.) 
b. 426, 446 (0 Cd); M2 
(6—10 Cd) 

(Ui 131 {Mazotio) 

Ch. 131 (Maeotto) 

; b. 484 
1) 177, 154 
M2, b. 426 (76*6') 

L. 427 
Dpf 
»T 

Ohom.-ZtK, Hep 1906, S. 147 
(from Giesserei-Ztg ) 

Ch. 69 

1) 164, 106 ; M2; L. 126 
I). 177. 146 ; M2: L. 126 

I) . 177, 164. Ch. 80 
(I'h.BUW) 

M2 

L 126 
b. 484 
Ch 80 

L. 51 (72" H ) 

D. 8. 254 (197" V.) 

T. : L 427, 447 (90% 

Ch. 69 

J) 177, 164; M2 


T. (UH*76% ; \V. (04% 

1). 120, 43H 

T. 

Ch. 80 

D. 166, 376 

M2 ; Dpf.; W. (04*6% 

Ch. 616 
Ch. 80 
T. 

D 177.164; M2; b. 426, 446 
D. 177. 164 
M2 ; L. 426, 448 
D. 167, 260 

11.177, 164; M2: L. 426, 448 
D. 177, 164 
M2 

L. 126. 

L. 484 
b 425 

Ch. 80. 130 (06% Person) 

D. 129, 438 ; L. 484 

T). 120, 438, 8. 264 (212* F.); 

168, 376 (08*) * 

L 484 (06*); 427 (bolow 100*) 
L. 51 170* R.) (Vb.SnjBI,) 
Ch. ISO (Mazotto) 

Dpf 
L. 427 

Chem.-Ztg. Rep. 1006, 8 147 
(from Qiesserei'Ztg.) 

D. 8, 254 ffil2* F.) 

Ch. 60 
D. 177, 164 


Bismuth solder Ch. 616 

— W. 

Homberg Ch. 80 ; D. 167, 260 (31*16— 
67*23—10*16) 


( Wood 
(V. Hauer 
V Hauer 


d’Arcet 
Hose 
[ Sewton 

1 d'Arcet 
d’Arcet 
Hose 
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Ol. x—metalluhuv. 


Melting 

point. 

Xo. *0. 


Formula for 
Oompoeition. 


ntago Compoeit 
(eaiculatea). 


110 185—100 


186—190 
I 185*0 
I 186*0 
180*0 
187*0 
187*0 
187*0 
189*0 
189*0 
180*0 
189*0 
100*0 
190*0 
192*0 
194*0 
194*0 
194*0 
194*0 
194*0 

194—195 I 
104—195 I 
197*0 
197*0 
J9r*0 
^98*0 
198*0 
200*0 
200*0 


Pb. 

bn. 

Bl. 

Cd. 

Pb. 

Hn. 

1 

8*0 

8*0 

8*0 


83*33 

! 38-33 

5*0 

3*0 

4*0 

_ 

41*67 

1 26*00 

207*0 

118*0 

208*0 


38*84 

1 22-14 

3*0 

3*0 

i 1*0 

_ 

42*80 

1 42*80 



1 72*8 

—- 

27*20 


Pbj 


I Dl, 

— 

42*74 


4*0 

4*0 

I'O 

— 

44*4.5 

44*44 


8*0 

j 8*0 


38*46 


76 Drop 
ioldcr 
92 Drop 
solder 

(Pb.sn,) 

! — 

1 25-0 

28*00 

47-0<) 

(PbSi),) 

* — 

8*0 

34*30 

67*64 

Pb 

Sn* 

1 

(;d 

26*47 

69*32 

Pb 

Sn* 

1 — 

Cd 

20*43 

68*54 

— 

29*8 

70*2 

— 


29*80 

— 

Hn* 

Bi 

_ 

_ 

08*29 ! 

1*0 

1*0 

1*0 

__ 

33*33 

33*33 

16*0 

14*0 

8*0 

_ 

42*10 

36*84 

414*0 

2.36*0 

208*0 

_ 

48*2.5 

27-.60 

5*0 

3*0 

2*0 


60-00 

30*90 

— 

— 

78*8 

21*2 


_ 

2*0 

4*0 


2*0 

25-00 

r>(i-ou 


24*0 

8*0 

- 

40*74 

44*44 

3*0 

3*0 

1*0 

_ 

42-8H 

42*86 

621*0 

354*l) 

208*0 

— 

52*50 

30*00 

3*75 

2*25 

1*0 

_ 

63*67 

32-U 

32*0 

36*0 

8*0 


42*10 

47*37 

828*0 

472*0 

208*0 

- 

64*90 

31*90 

207*0 

236*0 

208*0 


31*80 

36*20 

4*0 

4*0 

1*0 

- 

44*46 

44*44 

— 

Sn8 

— 

Od» 

— 

76*65 

1*0 

1*«> 


— 

40*00 

0(»*OO 

36*9 

68*9 

— 

4*2j5n 

20*90 

08*90 

1*0 

2*0 

— 

— 

33*33 

60*67 

— 


67*8 

32*2 


_ 

Pb, 

8 m 

— 

— 

89*77 

10*23 

Pb. 

81J 

_ 

_ 

87*r.3 

12*47 

Pb, 

.Sn 

— 

— 

77*82 

22*18 

Pb, 

So 



84*03 

15*97 

Pb 

8n 

— 

— 

63*70 

36*30 

Pb 

8n, 

— 

— 

30*90 

63* 10 

1*0 

3*0 

_ 

_ 

25*00 

76*00 

207*0 

354*0 

—. 

— 

30*90 

63*10 

10*0 

17*0 

— 

— 

37*00 

63*(K) 

Pb 

Sils 

_ 

_ 

37*3:i 

1 

JO—66*6 

100*0 

_ 


•a 37*6 

ca 62*60 

1242*0 

1180*0 

__ 


51*28 

48-72 ! 

1*25 

1*0 



56*64 

44*.'m 1 

Pb 

SlU 

— 

— 

30*60 

69 50 

1*0 

2—2*.5 

— 

— 

33*33 

28*67 

66*67 - 
71*43 , 

0*4—0*6 

1-0 

— 


28*00 • 
37*60 

71*40 - 
62-50 

1*0 

1*0 

— 

.— 

60*00 

60*00 

1036*0 

1180*0 


— 

40*73 

63*27 

3*0 

6*0 


— 

37*.5I» 

62-50 

1*0 

4*0 

_ 


20*00 

80*00 > 

45*0 

100*0 

— 

— 

31*00 

6900 

60*0 

iOO'O 

_ 

_ 

33*33 

0»-«7 ! 

Pb 

8n4 

— 

— 

30*50 

09-5O 

2U7*0 

U8*0 

— 

— 

63*70 

36-30 

1*0 

1*0 

— 

— 

50*00 

60*00 

1035*0 

2.30*0 

— 

— 

81*40 

18*00 

5*0 

2*0 

_ 

— 

71*43 

28-67 

207*0 

708*0 


— 

22*02 

77-S8 ; 

828*0 

1180*0 


— 

41*23 

68-77 

1*0 

5*0 


— 

10*67 

83*33 

1-0 

6*0 

_ 

C 

14*30 

8.5*70 ' 

16*67 

100*0 


— 

14*29 

H5-71 

30*0 

100*0 



23*08 

76*91 

33*3 

100*0 


— 

25*<K) 

75*00 

40*0 

lOO-O 


..... 

28*58 

71*42 1 

1242*0 

236*0 


— 

84*00 

16*00 

6*0 

2*0 


— 

75*00 

26*00 

90*0 

100*0 

— 

— 

47*37 

,52*63 ' 

Pb 


— 

..... 

47*20 

52-80 

119*0 

100*0 

.... 

.... 

64*34 

45*66 

1449*0 

236*0 



80*00 

14*00 

7*0 

2*0 

.... 

... 

77*78 

22*22 , 

2070*0 

1180*0 


— 1 

68*70 

86* HO 

1*0 

1*0 



60*00 

60*00 


_ 

; Iludberg 

L. 

484 




— 

Cb 

1.10 


— 


— 

Dpf. 


—. 


— 

Dpf 


25-00 

V 

Hauer 

1 ) 

177, 

154 

H-lK) 

V 

Hauer 

D 

177, 

154 

14*30 

V 

Hauer 

D 

177, 

154 

11-U3 1 


Hauer 

, D. 

177. 

154 

— 1 

Rudltcrg 

’ L 
nil 

484 

130 



Knferencai uul 
occMtonal variatlong. 


W. 

h. 831 

L 447 (1‘bSiiBO 


Oof ; L 448 


n,.r ; . 


Jtumuth (toider , 


It%An%uth Ktdder I 
V Jfaiur 1 

< PrecfUt \ { 

: ( 7'*« solder { i 

! Svanbi'rg i 

\ 8oft quick I 
Holder | 
Jtudb<‘rg 
Spring 
Spring 
SpntMf 
Spring 
Spring 
Sprang 
PreclUl 

Drop solder 

PiUiohodu 


L. 447 (l>b,.SiijHn 

I. . 831 

L 484 

h. 120. 447. 448 (145^) ; M2 

l»pr 

(^1 616 

L. 447 (printed a56*) 
(PbiiHUsBi) 

L 831 
l>pf. 

L 447 (rb^Hn^HI) 

J. 447 (PbSngBt) 

Oh. 615 

I). 177, 164 

L, 484 . Oh 515 : W. (109*) 
L. 484 

L>. 129. 438 ; ('ti. 516 , L. 484; 

l>l)f ; W. 

L 484 
Oil 190 
Oh 180 
Ch. 180 
Oh 130 
Oh 130 
Oh 131) 
h. 484 ; . 

U. 449 (1‘bHuj,) 

1> 129. 438 (in per cent) ; 

L. 447. 448, 449 

I) 162,217. L. 484 . 

L. 449 • 

1. 427 (Pb.8u,,) 

J) 122. 62 {goltd. pt. 178*) 
Ch 130 

L 447. 448 


Quirk solder 1). 129, 438; L- 484 
— L. 427 (i»b*4a,*) 

— Dpf 

PreclUl L. 484 ; W. 

— L. 427. 449 

— L 449. 

Pilliehodv !>• 102 . 217; L. 484 
1. 449 (PbHnj 

PreofUI L. 449 ; Dpf.; W. 

— L 449 (PbASnt. soft- pt. 186*} 

— L. 427 (ioft pt. 187') 

— L. 449 (I’bSn.) 

— L. 427 (Pb*8n,o) 

PreehU L. 484. W. 

! PrechU L. 484 , W.; Dpf, 

— h. 427. 449 (16<5 *1-100) 

— L 449 

— L. 449 

— h. 449 A 

— h. 449 (Pb|Hut. ioft. pt. 189*) 

— L. 427 (goft. pt. 189^ 

U 427 

PiUiehudp D. 162. 217 ; L. 484 

— L. 449 

— L. 449 (PbrHnt, goft. pt. 198*) 

— J.. 427 (soft. pt. 192^) 

— L. 427 (Pb,,8n,9> 

— L. 447, 448. 449 (100-f 100 a 


16 and 16.—According to D. 168, 271, Woud’g formula waa 4 parta lead. 2 tin. 7—8 bigmuth, 1—2 cadmium (m. pt. 65*—.?i*\ 
HllHman repeated Wood'* experiments, and found that an alloy of 4 parts lead, 2 tin. 8 hlgmuth. and S cadmium, melted Mmogi exactly 

at 70': C.„ . _____ ______ 


38.—Acc(H'din#vb Oiirg ” Teehaioal Kepoeltorjf,'* May, 1822, p. 349, propoted by W. Oniong, a Bristol meohamc <m pt 197*?.). 
102 .—A Babmt'g metal ehouid be added—6Pb-f40tt4*d9Za4'8Sb*i-191$n, ep. gr. 8*82, softening point, 166'*, m. pt.» 170* C« 

S—H«ll quick «>Ww, ZPb+lSn. m. pt. iW C, (D. 12«. 439 : Ch. »1'.; Dpf. (S87*): W. (SS?*) ; I, 449 (34n, 44> (SS»-), 
484 (227*). 

110—il6.—All thege refer to tiie "’Drop solder ” PbSn*. 

-J.T.D. 
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MtnrraJ, exwrtu oj M(Hco. For. Off. Ann. Hor., No, 3733. 
. (T.R.) 


The following aro statinticK of the exjMirlK of tnineralH 
Irom Mexico during the yearn ended 30th June, 1905 
and 1900- 



1994 5. 

1995 9. 


i 

£ 

Hold bullion . 

2.5J*5.,395 

2,772,131 

., in olluT forms .. 

214.74;! 

399,939 

Silver bullion. 

r>,;i(ii.4i)2 

0,004,310 

in ol her forms . . 

1,053.177 

959,251 

Antimonv . 

78.923 

193,908 

(V>p])rr . 

2,J»8(k342 

2.895.59<J 

Lead . 

559.497 

499.781 

Other minerals. 

32,413 

95.054 


I 


ZiTtr inflnatrif of linfish ('oluwhut. Ihl. of Trade J., ! 

Nov. 29. 1900. IT.RJ j 

The report of the ('omnuHnion apjiointeil to investigate j 
th<‘ zinc TesourecK of Jlrilish C'oluinhia statCH that zinc ] 
in large ooininercial (jiianliiii'H can he prodnceil. The I 
ipianlitv iininedmtoiy availalile in tiic '\in>.worlh an«l ' 
Slocan distrii-tH iw estmiated at 3tMH)0 Ioiih. of nominal 1 
zme content of r>0 <‘cn1.. iMjunl to tons of .M|K‘ltei‘. j 

With correct nietliods of nulling and (roatnient for the 
different claHses ol ores, a stahlo zinc industry shouh] he | 
es(ah|iK|n-d. l'}» to 1905 the jiroduction of ziiu' ore in ; 
Itrilish t'oluinhirt was 11,023 tons, which was chielly j 
exp<irtcd to th«- I’nitcd States. Since the estahiishment j 
of smelting wiirks at I'Vank (Alhortu), (’anadu lias entered I 
the niHikcl foi these ons. i 


l*Iai\niivi tn X*‘tr Z<ol(ui(t. Neu Zealand (Jcological 1 
Survey. Hiilletin No. 1. 1900, p. 50 and 90. i'lMLl j 

In the Hokitika district of New Zealand, platinnin lias < 
been found in t|iiart7. reeks intercalated in dark shaly , 
filiylhU'. In the 'J'nipo (iorge reef the platinum amounted : 
to 1 dwt. per Ion with 0 dwt. 13 gr. Hilv<‘r. gold ^<Mug | 
absent. In Haih-y’s {'reek re^f, one sample gave 3 dwt. 

H grs.. an<l another, ! dwt. 2 grs. of platinum, gold being 
absent. As in the iTals, the platinum is here associated 
with mngnesinii eruptive roeks, ami it is found that silver 
rwi'ompanies it in a fajiTv definite ratio of Roven to one. 
AVJu'ngh the veins found up to the ]ire.sent time eould 
Hcnrcelv he worked at a profit, it is suggested that others 
might ^le (liHcovrTcd if searehed for within about a quarter 
of a mile of the Hounamu belt of eruptive rocks. 

Knum.sh 1’atkats. I 

Zinr ; '1 rrainicTit of suliihviv orrs rontmmng -. It. W ■ 

F. Mar lvor, M. Fradd, and The Metals Extraction i 
Corporation, London. Kng, Cat. 23,977. Nov. 21. 199.5 
See Fr. Pat. 3(12,077 of 1990; this J., 1900, 705.—T. F. H. 

7avc ; MrfhotJ of rpuh»xng ihp lulttc of wnitrtal cotifiunittg 
- and Mviuftnneoudy ptofUtvy hy the ztur and cathoti | 
conditifejit’S contaimd in fhe rcfitdvt of zinc norkn. \ 
(C Stolzenwald, Vnlea Calugareasca, Uoumauia. Eng. j 
Pat. 18.134. Aug. 13. 1990. 

The rcHidue from zine distillation, containing both zinc I 
and cnrlion, ir rnived with fresh zinciferous material, and ! 
heated in a “ long bedded, c'ontinnous acting furnace 
(Forthchaufc^lungsoP’n)/' without further addition of 
conihnstihles or fluxes. ThiiR 109 ^mrts of fresli material, 
contuining 10 ]ier cent, of zine, may 1 m' mixed with 29 parts 
of a zine n'sidue <-ontaining 2 per eenL of zinc ami 22 jier 
cent, of carbon.—A. (L L. 

Waah^ny C/oal, poke, nnnerals, and the like ; Machine for 

-, CL H. Kayner and The Hardy I’atent lOck Co. 

Kng. Pat. 1009, Jan. 22, 1900. IL, jaige 1219. 

Fkbkuh Patents. 

Steel: Fibrous ——, and mctkwl of producing Oic same. 

K. F. Colborn. Fr. Pat. 367,999, July 12, 1900. 
The atael to be treated in heated to rednesR aud then 


pliingiHl into a soluf’ioti conRisting of 9*002 to 0*102 grm. 
of hippurii^ acid. 0*102 grm. <»f magnesiurn cliloride, 
1*555 grins, of ehlonne, 12*441 grms. of sodium chloride, 

12*441 grms. of aniiuoniutn chlorirle. 0*039 grm. of ammonia, 
and 4*543 litres of w-aler. I’his solution is preferably 
contained in a closed vessr*!. which, after the steel hasi 
been introduced, is subjected to a pressure of from 3*5 to 
7 kilos. iM'r sip cm. 'Plie miantity of the solution ooritained 
in the chfsed vr'ssel shonld be such that the grester part 
I** \apnris<*d liv the- hot- steel, the solution being sHilcd to 
be more iwtive in the gaseous state. The invention is 
especially u]»]>licahle to inferior Hessemer steel, th«* 
strength of which i.s ehviined to be greatly inereased by 
the treatmenl.--A. (L L. 

MpUUh w tmpfdfxtble prnvder ; J*roceft/i of oxidising -. 

('. L. C. pertou. Fr. Pat. 3(11,798. Sept. 27, 1905. 
Mktai,s, such as tin, zinc, lead, or antimony, in iinjialpabh* 
}‘owder, are submitted to the action of nascent oxygen, 
ozonised air or oxygen, or hydrogen peroxule in a vesBel 
providc-d with heating and agitating means. —FLK. 

Sulphur dnnvlt ; }*rocpH‘< for the utitisahoti of ihr - 

prtufucpil 111 fhf smef/uuf of nutimoni/. (1. K. .M. Sweeting. 
Fr. ]*Rt. 391.898, Oct. 3. 1995. 

The gases ]>ro(luced by the roasting of antimonv ore to 
oxide arc passed tlirough a series of chambers containing 
w'ater, the imahsoibed gases finally going to n ehiiiiney. 
'J'he pi])e leading the gases from the furnace into the first 
chamlaT is sni rounded by a cold-water jai.ket, to prevent 
its attack by hot antimony oxide, some of winch passes 
over with tin* gases. 3'he water in tlie chambers must 
be vv(^ll agitated to prevent 8to])]»rge of pipi's by 

deposited antimony oxide. I'lie solution finally oblainad 
IS iilpTcd or decantod from the antimony oxide. —A. (.L L. 

Pi/rophofir <iIIoi/m for ujnitinij and liyhttnij pufposvs. C. 
Auer von VNelsbach. Fust Addition, dated July 18, 
1909, to Fr.J’al. 337,329, (let. 3i. 1993. 11., page 1211. 

yAtiPifprouM maUrial ; ProrpMS for trpdftng -, and 

Hiiiiultanpous trcoirrif of ihf zinc and carhon coriiained 
in TPsidups fium (he nidaKurgical IrviUmeni of zinc, 
(L Ntolzonwahl. Fr. J^at. 398,458, July 27, 1906. 
Under Int. ('onv., Nov. 7, 1905. 

See Eng. i^at. 18,134 of 1990; preceding those.—T. F. B. 


XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

[i'oniinnid from, {/age 1157.) 

(ELEri'KO-CH EMISTK V. 

PlaiinisfA drctrodcn for alkali chloride plcctrohfsu ; Appli- 

aiHon of greg -. J. W. (ieibt'I. Z. ICIektrocliem., 

HK)6. 12, 8)7—819. 

It has previously been tiemonstrated by F'oorster (this J. 
1992, 252) lliat platinum electrodes, upon which a fine 
black de]K>sit of }ilafinum has l>een maile, enable the 
electrolytic production of liyiMiuhlontes and chlorates to 
be effected with a P.D. of from 0*5 to 0*9 volt below that 
necessarv with bright polished plAti^um electrodes For 
practiual pnrjHisi's this inetluH) is useless on aeeoimt of 
the lack of durability of the black platinising, (xrey 
platmiHing has up to the proseut proved imstutable, but 
it has recently been found by Heroeus that a uiiiiform 
and durable grey platinising can be earned out which 
the jiresent author Imds to give nearly as good results 
as Foerster obtained with platinum bliwik, whilst at the 
same time the deposit hck'Hih to l>e lasting. Kxperinieutal 
results are given of a eomparison of bright eloctrorles with 
blai’k and grey platinised electrodes, showing that the 
diffemice in favour of the black platinising is only 9*04 
to (M volt, and that consequently the paving in energy 
over the bright electrodes is at least 80 {lor cent, of tlnat 
attainable with black platinised eloctrodos. On the 
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other hand, the utirrent yield is several ]»or cent. betUn’ 
than with bright electrodes, and shows no marked difference j 
from that obtained with tiio biatdt platinised electrodes. 

—u. s. II. ! 

Gla98 ; Elcctric.aUy'C’Ondurtiny -. (\ E. S. Phillips. , 

VITI., jiage 122U. 

Kmoi.i.sh Patent. 

Ster^imtioii [^ICUctrolylic] of wfxtl, cotton, rng, hair, fihr>'n, < 
or aitnilar nuUvriiU for prcvoUion of antlirnr. f. 
Ickringill. Kng. Pat. 211,1145. Nov. 14. iSMir). V., 
imgc I21G. 

Umtkii States I’atknt. 

Eltcirtc Furnace. K J. I'one. Niagara Kails. N.V. , 
U..S. Pm. KM.h-tH, .Nov. 0. ItMtG, 

This furnace, whic-h is of the resistaiK'e core type, is | 
provided with side walls formed in movable scrtions 1 
which converge towanis tiic base of the furnace. 'I'hc : 
base of the furnace is stationary, and is jirovidetl with 
a space for a cisiling medium Millicient to prevent an% 
substantial diversion of tlie eurreiil througli lls' buse 
In this numiiei the enrrent tnuerscs tin- condiietmg , 
material between the end electroih’s. and lieats the charge 
surrounding this eondiicting core. -It. S. H. 

FuENCII I^ATEK'J'S. 

Furnace: Ehcinc -. B. IMatsehick. Kr. Pal. 

3«l,B31. <»et. tl, PKto. 

SkkV.H. Pat. 82G,lMi2 of IhOft ; this.I , IlMKI. 1t3«. —T. K. II. ' 

(Uow-bodivK, e-HpeCiaUii filnnient.i of tuny^ten ; Mfihiifac.tur«: 
of tiittnUrc — for dvciric. lnmpf>. Deutsche tJasgliib- 
licht A.-(l. (Anerges.). Fr. J'at. 3(17.3HG, dune H, : 
lf«)G, IL.^iage 1212. 

(i}oir-tnniieii for hiranfh'i->rt nre eh'ctrir JamftM ; Manufartuu ; 

ofvutallic -Deutsche(iasgliihls-ht A-(J (Auerges.). , 

Fr. Pat. 3GH,225. July 1H, PHKl. U.. t>age 1212. ! 

Blmchimi u'oni ; Prorrft.9 ami npfiaratu^ for \ehrtncally\ ; 

_. ' (J pansa and A. Hoinberg. Fr. I'ut. 3GH2HO, | 

dime IH, PHXi. V.. page P217. | 

{/?.) - KLKtrrHO-MKTAlXTnitJY. | 


vertical propeller at an adjustable »|K*ed. The bloden 
of this propcdler an* mounted so os to eaii.se a eonltnuoifc 
downward flow of the ore jmlp through the cylinder ; the 
pulp is then forced to pass between a wide horizontal 
flange attnehed to the cylinder and the surfflA'c of mercury 
<i>atained in a cast-iron tray jdaeod at tlie bottom of 
the vat. The ainHigam can lie removed from time t-o 
lime by means of a stop.c<»ek m this tray. The lighter 
]iarlu-les ol gangue and the fine gold not absorl>ed by the 
mercury pass upwards with the current of wab*r outside 
the evhnder. and then pass h<‘tween a Bcries of eoru’ontrio 
aimuhir electrodes of amalgamalefl cojiper and iron, 
which are mounted on bia<d<ets m tlu* up|K*r jwirt ofthe 
viit. The amalgamated copper eleidrodes, as well as the 
mereiirv at the bottom of the vat. are eonneeted with 
the negative terminal of a gi'iierator giving a conlmiiona 
cunent id about G volts, whilst tlu* iron ('h*t*trtales and 
the cylmder lUe connceled to the positive ti'rminal. 
W'lienever the resistaiu'c m tlie vat becomes too great, as 
indii iited bv an ammeter in the circuit, additional <‘yaniiie 
solution is supplied sr* as to keep the* stri'iigtli of the 
s<»lii1ion a])pr<»Mmntelv constant. \n overflow pipe 
eondticis cxr<*sM of Holution. ami tin* hgliter partiolcs of 
tlie ore mtj) a spilzkastcn, from whu*h the fine gold still 
unabsorlH'd, li*gether witli the finest jwrlicles of gangue, 
pass into a sei-ond vat similar to (Ik* first. If necessary, 
a tliird vat miiv rp<’eive the <i\erffow from the second, but 
fins sliould not lie needeil. A. («. L. 

Mtialhr comftoinois itr tires ; Electro/ifof . K. A. 

Ashcroft. New York. Eng. Pat. 2 g'h 13.I, Dee. 22, l»05. 
Tiik ore is clcctrolyseil over a eathmle which pnaiucos 
a fusible allov with fin* metais. this alloy U'lngi'oiidueted 
to a sceond <-eil, when* it is used as an anode, and wlierein 
the tmdnis are preeipituted fractionally at tlie cathode. 
The pror-cKs may be applied to the elimination of iron 
from mixed ores. tSre., of zinc or leati. the electrolyHis 
l)cmg <*om!ucted at a high temperature to precijiitaPi the 
iron before the hiatl. the corresponding solution of the 
ir<in before the lead in the second cell being effected by 
comliiefmg the operation there at a lower tempiTatiire. 

-C. S. 

Fiiinacis: KUcttxc - . H. Hi'x'hling and \V. Hoden- 

liHuser. Vblklinghen, ticrnianv. Eng. Pat. 12,3211, May 
20. MM Mi 

Sbk Kr. I'at. of IIXM!; thi» .1.. ItKIft, H)f,4, -T. K. 5. 

French I’atentm. 


r-on.- rolaiimlton mj.anty oj —. nn<i i/,, rditlvm to 
vansiuilt/. C. MeC. Gordon and F. E. Clork. Z. F.li'ktro- 
choin., iflOe. 12, 7 Hf. 772. 

HK inxroBfiBatxm wa« imdcrtakcn with a view "( din- 
niiiiiflhinK whothor tho |.asaivity of iron ulioidd bo 
loribod fo tho forniation of an oxide (ilni or to sonio 
lotroTiic chanso in the metal. A number of different 
cetrolvk'H were rra|iloved, and Khort lein;th« of iron wire 
,rved 'oH eleetrotleK. ‘ The pidaliaatioii eayuinly wa« 
lenfiured by coninariaon with a metnllie eondetwer, and 
woe frefnientty found neee»»nry to arrange a reHiiitanee 
parallel with thie eondenaer. Thi» auxiliarv eireuit 
found to he neeea«Brv in aueh eaaeK ne nhirnmiiiin, where 
,0 caiineitv eorre«r>ond» to a true elee.troHtalie eaiyity. 
id IK eaiiMed hv the formation of a film of oxide. In al 
«eK exeept in dilute nitrie acid, in ferrous wdphate aud 
ferrie rhloride Kolutions. a parallel «huiited resmtauee 
neceKsarv with Iron eleetrodes The authors, 'hwefore. 
mclude that the jiassivity of iron is fttusod by the 
irmation of a film or layer of oxide ujion the surface of 
le mewl.—R. S. H. 

Enolisu Patents?. 

M ■ ApvanUiu for use in rerm-rri^ -. from 

inUtjrJled ores. T. E. Beaninont, London. I'.ng. I at. 
23,31», Nov. 13. 1905- 

ns ore pulp « ««pplie<l ‘he top of a wooden vat con- 
hiinir a* 01 pel cent, aolution of potasaium eyantde. 
; the oontre of tlie lower part of the tub w euprairted a 
ll^er open at both ondu, within which revolvee a 


I Mitalhc flak'a; \ ElectTohftic] Production of ■ •. T. A. 

I Edison. Fr. Fill. 3fi7,H03, .July 7. HK)0. 

i 'rnK flakes uf cobalt or of any allov of cobalt or nickel 
: reipjiicfl m the positive electrode of tju* Edison cell are pro- 
; iUu-<‘il liy a modilicatuiu fif the mctlusl }»revi<»ualy 
i described (ties .1., MMMl, G4.3b 'I’hc present jirocesB 
j consists m flepositing electrolytioally upon a suitable 
! cathmli* a film c»f copjier, then in another bath a film of 
' ('of)nli, or oobJitt-nic'kel ailo^^ HiibHoquently a fresh layer 
! of copper and so on, building a (umiyiosite de|»osit of 
; alternate lavers of coniM^r and eolialt. Tho deposit in 
I cveiiliiallv removed vn iilor from the eathodo : it is out up 
' into Htri|w of the size desir(“d, ami the <70pp(‘r la then 
' removed. 'I’lu* treatment for the removal of the nopper 
: coiiHistH in acting iijKin the divided inaHS with a strong 
: solution of cyanide, either ihrwtly or after Ure cofiper Um 
I Is'cn converted into some soluble salt.—H. S. n. 

; Mtia/ pitCfH IrutAiJ ,• Procum of 'jotnxntj - [by daU-to- 

I If/.Hifi]. V: K. .laeobs. Fi. l^at. 3G7,HG4, July 7, 1906. 

I 'i'lTK metal jiieces to joined are surrounded by a mould, 
1 a molten fiiix or electrolyte is then poured into the cavity, 
[ and the ends of the metal heated by the passage of an 
j eieetne current Is^tweeii them and through the flux, 
j The flu.x may U* eoin|K>Med of equal }>ajrtH of liorax, ealciom 
j fiuonde, zme chloride, and sodium ehloridc*. When the 
j ends of tlie metiillio piiH'es are iuffloinntly heated, molten 
! metal is fioui^rl into the mould. This metal may disploee 
! the flux by gravity, or, if desired, the flux can be run 
' off before the admutsion of the metal.— R. S, H. 




tD«c. ai. iBoe 


Cl. XII.-FATTy OILS, Ac. Cl. XIU.-PIGMENTS. PAINTS, &c. 


f 1 

« XIL-FAITY OILS, FATS, WAXES, j 

AHD SOAPS. I 

(Continued from j>age 1161.) 

Coroa nut oil; Alcoholifsi'i of -. A. Haller anti ^ «»is- 

sonfian. (.’ompt. rend., IIK)6, 148, H03—H06. 

Thk fatty matter from coeoa nut Ih submitted to ihc action 
of absolute methyl, ethyl, or othej- alcohol of this senes, 
in the presence of a catalytH- oj^ont such a.s hytlroehlorie 
or plienvlNulphoiiic acid, the proiiortion of catalyst present 
being 2 l>er of the aleoiiol. 3'he ojx'ration may 

Ije <-Hrnecl out. m closed vessels at a lcmr>erature 
of IttO" t\. or m a tlask attuehed to a reflux eon 
denser, ami tin' rcaetiou even tukes place at the 
ordinary lern|H‘ratuie d tin* mixture he well Rhawim. 
The remdion is complete when the mass hecomes 
honiogencouB. In this way it was found possihle to 
convert tlio eonstitucnt glyeeiides <*f the hit into their | 
eoiTcsponding methyl esters, ami to K^^pHrate the latter 
from eiu'h other hy means ol fraetional distillation. I he 
total yield of esters agr-i'ed with that re(iuin*d by theory, 
and th(' distillntion gavi' methyl eaproatc. euprylute, 
eaprate, huirate. inyristule, nalmifate, Hleariite. and 
oloate. The eorrcHponding glyeendes are, tliorefori!, 
present in cocoamit oil. .Methyl biitynitt^ was not. found 
in the mixed oNtors. (Soe also this J., MKKl, ll.itt) - H.P.S. 

Food 'products ; Standards of purity for -. X\ IILI , 

page I22h. 

Enolish Patent. 

Dctcrgt’tit for use wxth hard, aud soli mders R. Maepherson, 
Proiulesbury, and W E. Keys, Hushey Eng. Pat 
23.61(», Nov. Ul. 1905. 

See Er. Put. 364,976 of 19<Ki; this J.. lOOfi. tClK.—T?K. li. 

Xm.—PIGMENTS, PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER. &e. 


(ClEBMAN Patent. 

Silicate colours [pigments]: Procejis for the numufaeiure 

of -. 0. Barth. («er. Pat. 107,634, June 19, 1904. 

An aqueous solution of a suitable mixture of metallic 
salts is treated with a solution of an alkali- or alkaline- 
earth silicate, and the precipitated hydrous silicate is 
ground after being partially or completely dehydrated. 


(R.) -RERINa VARNISHES. 

('opaU : Study of some Amcrtcun -. (’. Coffiguier 

Hull Soe. Chim., llMMi. 86, 1143—1160. 
Empi-ovino tlie same methods as on former oiicasions 
(this J., 1902, tH8 ; 1903, HOH ; 190.5. 203) three American 
i-opals liave been examined witli the following results 
(tlie numbers plueeil against th<' various solvents are the 
])erceutages left undissolved by the boiling solvent) :— 


, RemiTara! ('olunibla. i BrAzli 

i 1 i 

sp gr at ly" <’ 1-047 ! 1-064 i-O.'iy 

Meltmg poinl. 180“0 i above lOO’C 

, xuo’c 

Acid value . 07-7 i 118-8 123-0 

! SajioniHrstion value . 102-4 | 156-7 | r33-.3 

.'iohihdihi »» ■— per cent, i per rent i per cent 

Kfhvl alcohol. 72-1 i 17-0 ( 30-2 

Methvl. 77-4 6U.|> ; 60-0 

Auivl .* 63-0 I 4-0 I 1-8 

Ether . 65-4 .MMi 20-7 

I'lliloiolonn . 1 50-y ’ 54-7 : 3ft-0 

Hciizeiie. i 7U-W I OU-H 40-5 

Aretoue. 6l)-2 i 43-0 37-0 

09 of turpentine .. | y2-.S ! fl8-7 4H-2 

Ik-imildehyde.. ■ 50-2 j 18-3 2fl-7 

AiiiUuu. 73-y 2-2 8-3 

Amyl acetate. 37-1 a-u 3-4 

Carbon tetrachloride. 75-5 ^ OO-C 44-y 

« 


A peeuliarity of Demerara i-ojial i« that it evolves a 
ilefiiuto odour of vuleru! acid when it is freshly powd«-ied 
It IS readily ilisfinguished from Madagascar copal by the 
great ditferenee between their soluhihtiea in aniline. 

-Al. J. S. 


( 


(Continued from page 1162.) j 

(.4.)- J’K'MKNTS, 1-ALNTS I 

E-nulihh Patent. 

Black oxide of iron ; Manujurturc of -1/or use ns a i 

■uuMit]. J. Wetter, London. Prorn ('. E. Wiilfling, ; 
Ilonnmgeii-on-Rhine, (h-rmaiiy l‘’ug Pal. 1060, \ 
Jan. 15. 190(1 | 

Waste ferrous chloride liquors, after digestion with iron ' 
tilings to neutralise free aoid, an* somewhat diluted, 
and tw’o-thirds of tlie quantity of liquid ammonia m-e.essary 
for saturation is added. Air is blown through the liquor, 
and after heating with steam, the roniruiimg third ol the 
ammonia required (or slightly more) is added. The 
mixture is again heated, the pan b(;ing closed, until alwiut 
half an ntinosphere pressure over the normal is attained. 
Futally, air is blown into the liquid until it is free from 
dissolved iroit. The residual solution of ammonium i 
chloride is coneontrated to yield that salt as a by-product. I 
T’he preoipifkted blue-black magnetic iron oxide, separated i 
by liltration, is available as the baaia for a i»aint for iron 1 
work. Waste ferrous sulphate liquors may be similarly 
treated.—E. 8- 

Fbknch Patent. 

LifAoiKmc, atahh towards the. action of light. W. Ostwald. ! 

Fr. Pat. 368,301, July 23, 1606. | 

The crude mixture of barium sulphate aud zinc sulphide ' 
is roasted in a closed vessel, to prevent access of air, and 
moans are devised for keeping out air in the sul^scquent 
slaking process, The roasting may also be (performed 
ooiitittuouftly, in apparatus traversea by a current of gas 
free from oxygen.-^. 8. 


Fkrnch Patents. 

(hi of (urpentiue and other products of wmtd : Kxiracltng 

-. M. .McKenzie Fr. Pat. 367,926. July 9, 1906 

The wootl is subjected to the aetioi; of a heated bath of 
ream, resin oil, other oils, hydrocarbons^ or the like, in a 
still, tlie whole or part of the batli contents being tlioii 
drawn olT into a cooling ves.scl, and returned to aid.again 
on freah W'oimI. 'Die huth is leheatiHl befonj treating tlie next 
eluirge of wood .Means arc provided for transferring the 
hath from one vessel to tlio other and through the beater ; 
i also for admitting steam or other suitable eoolmg agent 
to tlio cooling vessel.—S. 

Wood ; Treating - for the extraction of the oil of tur- 

pentine, with pitch and charcoal as by-prodveta. F. T. 
Snydor. Fr. Pat. 368,198, July 19, 19t)6. Under Int. 
Conv.. Deo. 1, 1906, and Alay 31, 1906.^ 

The wood is ploeod m an air-tight receptacle, which is 
inserted from mIow into a furnace, where it is heated, 
preferably by electricity. The oil of turfientino is drawn 
off from the bottom of the receptacle, which is kept cold, 
so that tlie pitch is not decomposed. When the distilla¬ 
tion is tinished, the receptacle is withdrawn and s^ aside 
in an upright position, to prevent access of air lo the 
charcoal, w'hilst a fresh charged receptacle is inserte<l in 
the furnace.—C. S. 

ftriers for paint, mmish, and oil; ColourltSH -. 

G. Ouittet. Ft. Pat. 367,989, July 11, 1906. 
SoLUULS metallic salts, such as lead acotatei manganese 
acetate, ^c., are dissolved in alcohol, acetone, or aiuyi 
acetate, .with or without the addition of a spirit varoisn 
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(C.)_INDIA-KUBBER* Sea. 

Hutbers /rom Vganda.-KM. Imp, I»0« « 

2U2—204 and 22«, ’ ’ 

Samplbs of throe difleront rubbers from the Uganda 
Irowctorate have been examined, with the followme 
reauitA: — ^ 

Riihl>erfroni t’ifM/iVfi (compare 1000. 

*40). I ho sample consiMO'd of a ratlu'r <iark coloured 

biHoiut, possessing good physical charai'b'ristics, and 
containing moisture, 1-7; caoiitrlu.uo, K4‘0; resin, 6*4: 
albuminoid niatUT. 6‘5; nftd asli. 0-S f»cr c‘ont. 

(ft) Rubber from dilnndru oriPiUt-iliM, —'fhe sanipie 
woft m the form of a tliin cake, dark lirowii in colour, and 
very strong and elastic. It contained rufusture. 2*8; 
oaoutchouo, 77*U ; resin, 8*8 ; albuminoid mailer, U'4 ; an<l 
ash, l-l wr cent. 

(c) Rubber from lAindtdphia -SamplcH from 

three dilTerent localities were examined. All were m the 
form of thin Hlieet, pale in colour, and of gi>otl elasticity and 
strength. Th<5 samples contained moist,ure, ; caout¬ 

chouc, 7C*2; resin, 14-1; albnminoul matter, 2*0. and 
ash, 2*8 })cr cent.. The amount of resin in ruhivt'r from 
L. Dawei probably varies with the age of the vine, a .s|)cci- 
rnen previously examined having contained only 8 ]»er cent, 
of resin in tJio dry material. I’he valuation in I.ondon of 
rubbors (a), (ft) and (r), at, a time when “ tine hard J*ara ” 
was 5s. 5d. per lb., and C'evion Para “ luKcints *’ fls. 3(1. 
jx.'r lb., waa 5 h. (Id. to 5s. 7d., 5s. hd. and 5s. ltd. resfioctivclv 
Lafidolphia iMivci is considcniKl by Chevalier (Hull. Soi-. 
Hotanique do Prance. 1900, 17) to l«' one of the most 
fironiisiug of the 1/indtAphvis for cultivation m tropical 
Africa, at altitudes lad ween 500 and 2000 m., or at lower 
idevations where there is a fairly imiform rainfall tlirough- 
out the year. Monte Cafe, with altitmlo 7<Ml m., average 
temjieruture. 18° (o 2f)'^ C., and annual rainfall I'5 m., 
appears to be a particularly favourable spot. I'he yield 
of rublier is targe, and the prixiui’t of good quality, sifccimens 
being valued in T’aris at 12 frs. per kilo (4s. 4d. j>er lb.), with 
fine Para at 5s. 4d. per lb. (compare above. London 
valuation). • E. \V L. 

X1V.~TANN1NG» LEATHER, GLUE, SIZE. 


divided ooeein with cold alkaline aolutioQB, and an int^ 
niediato body produced by arreating the action of tffie 
alkali when a transparent homogeneous colloidal moae 
has been formed. The latter m Hoiiiiilc in wator, ammonia, 
alkalis, ^o.. and from these solutions, as also from those 
produced by the prolonged action of alkali, the ossein 
may be precipitated by neutral salts, acids, and certain 
J organic liquids. The preciiiitatod products are suitable 
I for the prc|iaration of textile libres, dressings for various 
I materials, or as a luwe {(«• photographic emulsions. 

! ‘ -8. K. T. 

i 

Gbkman Patent. 

j Tanning hides and aWm-v .• }*n)e.e.ss for -. L. Ziegel. 

, Ger. Pat. 165,238, duly 81, 1902. 

Skins or hidos, prcjiared in the usual way, are treated 
; with a solution containing aluminium pnoaphalo, an 
I alkali chloride, and a'aniall quantity of Miilphunc acid, 
and arc tinally worked in a soa^v Holuiton. This proofs 
IK Htatcd t-o produce a leather similar to tawed leather; 
the product m very little affected by water, only a very 
Hmnll quantity of alummium salt being extraotod after 
I long Noakmg.—T. F. H. 

j XV.-HANURES. &0. 

! {Continued from page 1163.) 

: Fhicncii Patents. 

Tcdt : hidusfrttd (reufjnent of - to increase, its content 

; of nitrogen, in vn w of %(s apjdicntion tis a manure. 

I K. V. H. Hazin. First Addition, dated Julv 3, 1906, 

! to Fr. Pat. 3IH),484, Dec. 14, 1906 (this J., 1906, 488). 

A NiTKiBiiK, or nitratc-prtMliicing ground, formed by the 
; aid cFbUn ks of jieat, as descrilied in the main patent, is 
I HUppUoil vidh cfHuenf fr(>ni sewage septic tanks. Buoh 
; scwngi!, after remaining in the tank long enough to effect 
i the neeosaary ft rmeiUation, may be siphoned on to the 
i . -K. S. 


{Continued fum jntge 1162.) 

Fhknoii ]‘atknts. 

Tanning ejrtracts; Ikcolortsniion of . I.,. Dufour. 

Fr. Pat. 367,917, duly 9, 191)6. 

'I’hb extracts are treatwl with a mixture of hyiMqdiosjihorous 
and phosphorous acids, or salts of these acuh uilh 
sulphurous acid, or sulphites, Ihhu1iiIiiI<‘s. ami hyqxiphos- 
phites. Such mixtures have nuu ked reducing and 
decolorising powers, which are im-reased by the luldition 
of formalin and the application of a certain amount ol 
heat. I'he quantities of the dccolorisci and the Icm- 
perature of the reaction dejamil u)>ou tlic nature of the 
tanning material.—8. K. T. 


[ l*loi/>}\h<itts of iron and aluminintn ; TrenlmctU of douHc 

j - in order to re.nd,er the combined phosphoric acid 

\ Molnlde in ammonium citraie. Pilon, Buffet, Durand' 
! (;aHsclin el Gic. Fr. I'at. 368,521, duly 30, 1906. 

I Native phosphatoy of iron and ahuninium. either contained 
in upriglit retorts or directly exnosed to Uie furnace Hamea, 
! are slowly heated up to hngnt redness, the very slow 
I and gradual character of tlic heating l>eing an essential 
I condition. 'I'he heating is sufticiently prolonged to expel 
I both the coiubmed and free water from ilia rnmeral. 

' It is .stated that tlic descrlls'd troatment renders the 
insoluble phosphoric acid solubh^ in arnmoniuiu oitrato, 

—E. 8. 


Chrome tunning ; Proctss of -. Ijcderfabrik Hirsch- 

l>erg vorin. fl. Knoch und ('o. Fr. I’ut. 36H.122, July 17. 
1906. 

ActKiRDiNo to the invention, a solution of the double 
pyrophosphato f»f sodium ami cliromiiim is dccoiiqioseil 
ov skin substancH, and tans without the formation of 
acid or alkali. The double salt may he pi-cpare<l before¬ 
hand, or produced during the taiimng procesH frtun 
separate baths of stxlium pyrophosphate and a chromium 
salt, ^nccutrations of Iti' to 30' H. have given gt>od 
results, but should be varied according to the quality of 
the akin and the kind of leather or rate of tanning desired. 
The method may l>e used in conjunction with other, 
mineral or vegetable tannages, and the addition of neutr^ 
salts or alkwine bodies, in solution or suspension, is 
beneficial.—8. K. T. 


esein; Prcitarations und ar^icatione of A. 

B«lbronner*nffE. A. Vallee. Fr.Pat. 361 , 796 . Sept. 26 . 

. .4 4 *■* a 1 

tiAiM is made for solutions obtained by titrating, finely- 


XVL~SUGAR. STARCH, GUM.&c. 

' {ConHniied from page 1165.) 

j MusCorado sugars ; Fermentation chinges occurring tn 

] -. F. Watta ami H. A. Tompanv. West Indian 

I Rull., 1906, 7, 226 -236. ‘ • 

j Onf. of the authors has already called attention to the 
i occurrence of foriueutntion changes in Muscovado sugars 
( in the West Indies, wliereby the {>olariHca{)e test is sub- 
j jeeted to altaratioii. It has la^en observed that the 
polarimetric reading varies, gas is evolved, and a vinous 
odour is produced, which, if the sample were enolosed in 
an air-tight vessel, after a time, becomes very strong 
indeed. 'I'o obtain an insight into the ohanges tlWt occur 
during such fermentation, the authors have analysed, 
from time to time, a numlier of samfiles of fermenting 
sugar. It was found in all eases that the polaricoetrio 
reding first increased and then fell; at the same time, the 
: amount of reducing sugar was dimmishod. If a fermeut- 
I ing sugar is kept for any long period of time, it was- 
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foTiad that it imderjfoes very marked <leteriorat!on in 
ipliearance. 'I’hf nroliminarv riae of the polarisation 
reacting apiiears to w due, in part, to the destnietioii of 
the lievuloHo preei'ding that of the dextroHO. That the 
(IcxtroMi* (l<M‘s undergo fermentation, was jiroved by 
iniKMilating a sterile Holiition of <J(‘xtrose (oontainmg 
traces of plant food) with fermenting sugar. The ilestruc- 
tioii of dexfroHo aceountH for the lirst part of the fall of 
the polarimetno reading of the forrnmiting nugar ; the 
Huhseijuent fall im due to destruetioii of HiicrOMe. as shown 
by determining, at intiTvalH, the jieri-enlage of sueroae 
by (’lerget’n method. Ai-eording to (Ircig-Siiuth and 
Steel, the disuimpoKition of raw eane sugar m due to an 
organism, hunlfu-'i Irmniformans, the spores of whicli 
witliHtand a high terniieruturo for a (‘Oiisiderahle time ; 
thiH organism inverts the sugar ami eonverts the product 
into a gum. 'I'he authors have found tliat fermenting 
museovado sugar contains an organism, or organisms, 
which, when si^wn in sterile sucrose solutions eontaiinng 
troctes of [tlanl food, forms invert sugar and gum. and 
they are inclim'd to the opinion, that at eertiun stages 
of fermentation of fermenting sugar, dexlro-rolalory 
substances are fornu'd. Bueteriologieal eMunmalion of 
fermenting sugar showed that, in addition in some 
torula-liki! forms, numerous oval, free boi-tiTia, 1—2 pp 
long ami 0‘r> up broad, agreeing fairly well with the 
dosisription of li. levamfoDunw. were present. On heating 
fermenting museovado sugar at l(MV’ (\ for U hours, it 
was found that the samples were oom]>letely sterilised ; 
hence, unli'ss the bactcTia. present in the Maruph's investi¬ 
gated, were fiei* from spores, it appears that muscovado 
sugar iUh's not <‘onlain a sporo-lx'anng organism of a 
ty|a‘ very resistant to heat. li. K. 

I-Iditol • Prci»iraiinn and properties of rnpstalliHed --. 

0. Ihrtrand and A. Lanzonlierg. Jhdl. Soc ('’him., 
19(M». i*6. H)7:h- 1079. 

f-IiUToi. was prepared as toHows : — Xylese. utPT >^lution 
in wali'r. was converUMl by treatment with hvdrocyunu- 
acid, a little ammonia, am! siil>se<juenl hydrolysis, into 
a mixture of /-gulome and /-ulonu' acids : thcsi' were 
separateil by al<*ohohc crystallisation, /-(iulonic lactone, 
whic-h erystalliKed from th(‘ alcoholic solutum, was I’on- 
verled, hy treatment witli j)vndme. into /•idoiiic acid. Ity 
reduction, /-idonic acid Airnidved f-id»to! which was 
puntied, tirst by conversion into the tn-beii/.al «lerivntive, 
ami (inally by cryHtuHisaliori from olcttliul. /-Iditol 
forms transparent, lieiiquesconl, clmorhombic cry.stols 
(m. |)1. 73'iT ('.); m 10 jst cent. a(|ueous solution the 
rotatory ]K>wer is ~ 4-3'5". 'Du* hi-xacotate melts 

at l2l-5‘': -i-+25‘33‘' m 5 ]w'r eiuit, chloroform 

solution. -• L, E. 

Pood prixiuets ; Standards of parity for - —. X\TTU , 

page 1229. 

Dextrose; Dfeoinpitsilion of - nith ammoniacal zinr 

hydroxide', in (iff p7esenrf of acefaldchydi. A. W’lmJaus. 
XXIV.. jiage 1234. 

Kubnch Eatknts. 

Snyar ; Apffaratus for < jtrarfing molassrs fuan - luf 

ineans of hot, compt<ssid air. A. Delcttre. Fr. I’ai. 
36HdK>7, April 17. IWO. 

Thk ohject“of this apparatus is to cxtra<rt molasses from 
sugar without recourse to a centrifugal machine. It 
ineludch a oomproBsed-air chamber littod with valves 
for admitting air, steam, ami massecuite, and n valve 
for discharging sugar. A Udt (consisting of an inter¬ 
laced steel w'ire Bup{>orting l»elt. to which is fasteneil, bv 
brass wire, a bra«s Isilt of similer conMtruetion), which 
passes over two drums, forms the bottom of the ehanilier. 
Massecuite is mtrodiuied into the chamber to a depth 
of 8—10 ein., the air valve is opened, the hot, comprenBed 
air drives the molaafles through the bolt into a hopjier 
below, and the belt then moves forward a distance equal to 
the length of the chandler, the Bugar being thereby dis- 
•oharged from the latter. The cycle of ojierations ie then 
.repeated.—I.*. E. 


Saceharine juiccA; Economical process for purifying} - 

by means of hydrofiitosUicic acid, and the. subsequent 
recovery of the acid. H. Bertels. Fr. -Fat. 308,421, 
dune 20, 1900 

! She Eng. Pat. 17,054 of 1905 ; this J., 1900, 859.—T. F. B. 

Sugar; Proeess for denaturing -. P. Landouzy. 

Addition, dated June 29, 1906, to Fr. J*at. 304.072, 
March 13. 1906 (this J., MM)6. 901). 

The inverted sugar to which tannin is added as denaturing 

agent, ma\ bo in the form either of massecuite or of svrup. 

-T.H.P. 

Starch or alcohol ; Process for extracting — - froin jTOtatoes, 
togethei irilh a paste nek in nutritiw matter. C. Steffen. 
Fr. Pat. 30K,(M»2. July 12, 1900. XVUId., |mgo 1230. 


XVII.—BREWING, WINES, SPIRITS, &o. 

(('oiitivned from page 1168.) 

Prennng fu/wc of barley , Mealiness as a factor in estimating 

the -. .J. Braml. 55. g<‘s. Hrauw.. 1006, 29, Ofll — 

6ti7. 

1'he {uHiclusions at whieh tlie aiitlior arrives are briefly 
HU follows;-An estimation of the original steeliness of 
I a barley is no cnlenon of its value for malting. A 
[ knowledge of tlie tlegreo of moaliness of a Imrley after 
j sUnquiig gives important indications as to the methoil 
of ireatinent to lx* oilopted in the malt-house, but 
it gives no precise information with regard to the total 
nitrogen conkuit ot the barley. t'orns wliicli remsm 
steely after steeping are always richer in protein th^n 
the mealv uiu’s of the same kiml. and are also (hose which 
I yield steely malt and sinkers. Estimation of the steelmess 
afhT .slecjxng is of the greatest value, as the irregularity 
of the motlifii'Htien increase's with the proportion of corns 
exhibiting this residual slecliness. 1’. Lii*duer states 
that it iH exceptional for n burlev rich in jirotem to be 
im;aly. I'his (»hservution sei-ms t<) have an anatomioal 
basis, since barley corns rich in ]»ro(oin contain from four 
to SIX layers of aleiirono cells and exhibit also an extra¬ 
ordinarily dense deposit of so-called histological luotein ; 
the aleurone layers of barleys ^xior in protein are only 
from two to four i-ells in thickness.—T. H. P. 

! lifer ; I'se of short-grown malt for the production, of fitll- 
j httdud - . K. Hliffer. \Voch. f. Bran., 1906, 28, 

I (>71 -(i72. 

' HKKKUitiMi to a rcfenl lecture on the advantages of using 
I a short-grown malt for the brewing of full-bodied beers, 

, the author relati‘s how this prim-iph* was Iwing a]i|)lied 
; 50 years ago. At the brewery in question, the grist was 
: made up witli IXt {ht eimt. of malt grown as long as possible, 
j 25 pt>r cent, of mall of a growth of only half tlie length of 
the first, and 25 jH*r cent, of malt whi<’h had only just 
reached the spi outing stage. The long-grown malt 
was cured at a tenijKiraturc of 81"—H7'5^ C., oud the 
shorter malts were cured at 62*5'—69“ C., the final curing 
temiierniuri* Ix'iiig maintained for three hours. The 
mash was mixt'd (‘old, and allowed to soak for an hour; 
heat was then applied by the direi^t introduction of sU*am 
into the mash Inn, so that the toni|K5rature rose verv slowly 
to fi2‘5'' C. Ill about one hour. After a pause of three- 
quarters of an hour, the temj>erature was further raised 
to 77*5 C.. and kept at that for one hour; then the 
wort was run off. The hops were mixed with th© main 
wort in the cop|K>r. and allowed to steep whilst the grams 
w'cre being sprayed with boiling watcT. When the lost 
liquors wore through, the wort was boiled for two 
hours. The worU were pitched at a gravity of I4‘^*Ballmg, 
and fermentation was started at 5“ C. for summer beers, 
and T' —7*5“ C. for winter beers. The summer beers were 
f©rment<xl for 14-16 days the winter beers for 8—10 
days. Winter lieers were browed with a larger ]>rojK)rlion 
of long-grown malt and a smaller proportion of short- 
grown. The beers were cleared on shavings and were 
ready in 14 days. These beers were dUtin^iahed by 
their full body-fiavour and excellent condition, and 
although highly attenuated, they required no “ Krausen 
to prepare them for eonsumption.-Al. F. B. 
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%rfr<rfvttc adwn'of ~ 


—. L. Marino 
IttOe. 86 [2J. 


Thb aiithora lincl that maltaso of malt, frpo from omulain 
and mvprtw, is capable, not only of decompoainR maltoac 
but alao of hydrolyain^ those natural and Lrt ficill X™. 

which are decompoaed hv enmimn. Tl..''a 'a"o 
waa ptepai^ by dryiiiR gorminatml Wriev at T 

^h Zior'fr™' -tmaWd 

^h thymol, filtoriiiK, comamtratintt the I'lltrato at .1,5 — 

(.ent. alcohol. It had tlij compoadion —Carbon. 4o'(l • 
hy^ogen, 7-2; n.trogen.'7-5;t; and aah. bS per cent ’• 
m "."'l’'"*''' 'I'be abaonce of cmulHiii 

i'" '’>■ 'be fact that when the maltaae 

wos allowed to act upon aiuygdalin m .oncentrated 
aolution, the hydrocyan.c nmd set frc<. almost deatroved 
the aotivitv of tim enzyme, since on rooovennK tiu* latter 
it was found to lie almost entirely without action oii 
maltaae or aaliein. On adding a trace of emiilsm to the 

reeoveroi maltaae, however, it became ... nlmoat 

eom|il«U>ly lytirolyamg aalicm. Ken/.aldehvde and hvdro. 
cyanic ncid have no influence on Ih'c activd'v of 
emulhin. tif the artificial plncoaidea, only the d.al(.rcoi,so. 
ineridea of doxtroae are decoiu posed bv the maltaae 
and it is concluded, therefore, that the natural glueosidea 
wlmdi are decomiKised are also /f-derlvalives of dextro.se 
It apjiears evident from the results of these expcrimeiita 
fiiAt one and the «aiiie enzyme ik cajiable of ellectinj^ 
hvdrolyma ui <;aHe« whore it liaH luthorlo been lield that 
the action of two or more •enzvmo-i is reijiiired. 'I’he 
lualtaHo from nmlt in ea|>able ol flyntheMiHiiiK the 
womaltOHo fiotn ciextrow as i;- the maltiis.^ from b(«>r 
yeast. (Seo also this J., ilH)0, 22H.) A. S. 


Food products ; Sta7t4ards oj piinty for 
see next column. 


xviiu. 


j (preferably of milk^gloss) oouoeatrio to the aheU. 
I and eemented to the latter with non-cwelling oem^Rt, 
! the edges of the platea being cemented together with acid- 
j proof cement-.—Id. E. 

I SacchiHnc fruU juices [irtftc mcrHag]; ProcCAH of d«- 

j sulphurising -. E. A. Karl)el, Pans. Rng. Pat. 

j 13,217, June 7, IWC. Under Inf. Oonv., Oct. 27. HHlfi. 

j 'riifi juice pasacK through regenerator tubes to the fop of 
I a column containing a series of plates, each provided 
I with ('ajiH, adding baffles, or with small boles, and an 
ovi'rflow. The tlesccnding juice is raised to ebullition 
{at- a minimum femporature of 07*^ C.) hv an ascending 
hot air current, \vhi(*h is introfluoed from tv heater through 
1 0 valve adjusted to give the lequisitei reduction of 

■ pre.ssurc. The air carries the suIphurouH a<nd and other 
volatile siibstarn'CH to a condenser, the condensation 
products iHJiiig run to waste. The juice passes from the 

i bottom <if tlio fuilumn to the above-mentioned heater, 

I then ihrougli flu* regenerafor and a cooler, to the fer- 
i meriting vat. I’lu* jiiafcH of the column, and some other 
j parts of the apparatus, are made of sandstone, the luetallio 
j parts with which tlie juico comes in contact licing c'on- 

■ strueted of pure tin.—L. K. 

i 

) Ekknoh Patent. 

■ Starch or fdcohd; Proettss for extracting —from 

■fHjlfitocs, togeiher with a paste rich in nulritixfc matter 
C. Hleflen. Fr. Pat. 3fW,<M>2, July 12, 1»06. XVlILf., 
page 1230. 
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• Enoush PaTK-NTS. 

ihewing; Process of ~ -. J. House, London. Kng. 

Pat. 18,3r>l. Sept. H. 11«)5. 

A MIXTURE of malt and kilncfl raw grain is mashetl. 
the tem]K5rature at the hetzimimg hemg below .'>0'' P.. 
and rising to 150'’ F,, the various enzymes being thereby 
enabled to exert their s|i«eiHe functions. 'I'he wort is then 
boiled, and eooleil to 157^ F., 10 jMU- cenf, of mail hemg 
mashed m at this temperature; the t4'in|s‘rutm(' is 
finally raised to 1^' F. The wort is run ofT and 
boiled, that retained by the grain Isung expiessed by air 
pressure. 'I'he gram residues are hydrolyae<l with ttci<l. 
the wort being filtered by fluid pressure. The wort is 
cooled in a closed vessel, aerated by cold air, and fer- 
mentod {preferably w'ith a variety of types of trm* 

S. ccrevisoe) m a closed vessel sujiplied aitli sterilised air, j 
the lieer being stored under carbon dioxide gas j>rcs.suri‘. 


fircu'itig material, apflicaMt (tlso to other par/xisc-i. derived 
from starch and analotjoiis farinacnx/s rmUrials, and a 
new and usefid process of mahng said hn-udng materinL 
T. B. Wagner, CHiicago. Fng. Pat. 2242, .fan. 21). 
IttOO. 

I 'arinaokous material is imxcd with water, so as to form 
i “starch milk’' (gravity alKiuf 22'" B.), which is heaUid 
along with an aidd for 40 immites under a yirt'ssuro of 
20 lb., until reducing sugars begin to apiHiar. their develop¬ 
ment being chocked by neutralising f lio moss with alkali. 
The product is evaporated to dryness, preferably on a 
rotary hot cylinder. This product is amorphous, reduces 
Fehliof solution, givt's a fwrfcct niaah in pn*Heuoe of 
malt, 18 soluble in water at ordinary temperature, jjives a 
Tiolet or purple reaction with about 12 per cent, of iodine, j 
and a reddish-brown with about 00 per cent, of that 
reagent.—-C, S. 

Beer • Vessels for use jMHicvlarltj in tlie sterilised tnanu- 

faeture of -. L. Nathan. Zurich Eng. Pat. 6010. 

March 8, 1000. Under Int. Conv., March 8, 1»05. 

The veBSol cowwats of an outer, oylindric^, iron shell, 
Avith an interior lining formed of a number of glass plates 


{Voniinued from page 1169.) 

* (.4.)—FOODS. 

‘ Four/ imnlurlH ; Hlaiulnrdu of purity for ■ C.S. Dept, 
of A;;rii:., Circular No. ip, 1900. 

In this r'lrcufar the Htandarde of purity rooommonded i-y a 
f^oinnuttee i>f the AHHoruation of Oflieial Agriculturai 
f iieuiirtlH, ftnrl eudor!-(Hl by tfie C.S. iSerrrotarv of AgritAil- 
j tore, aip giveu. Brief extracts from thoHu Htaiidarda are 

j ;;iveu below 

1. Auimal prndurtu. ~/Mrd, it in stated, eontaiiie, 

! Iieeensarily iiii-orporateil ui the priwires of rondennK. not 

more than I |wr c-ent, of nulwtaneeB other than fatty aeida 
and fat. Ia'jiI lard ha-r an iodine value not j^reaft-r tfian (Jib 
Mdk eontains not. lew than S-.5 j,,,, otuit. of noti-fatty 
ftolidx and nut less than 3'25 per eent. of milk fat. Cmim 
eontains not less than IS jier cent, of milk fat. Milk fal 
or bidtrr jat has a lletehert-MBiH.sl value not less than 24 
and a sp. gr. not less thati l)-IH)5 at 4(l''/40" C, HuUe.r 
eontaiiiH not less than 82-5 pur emit, of milk tat. Ghf.tM. 
(rontams not less than M |»r cent, of milk fat referred to 
the water-free substance. 

2. I rgHafdt prodttrttt. — Flnur contains not iiiore than 
l.t-.T per rreiit. of ihoisturo, 1 iter eent. of ash, anrl 0-5 per 
eent. of cruiie. libre, and not loss than I •2.7 per cent, of 
nitrogen. Maizr. meal, corn rural, or Indian corn mnal 
contains not more than 14 jier emit, of moisture and l-O pur 
eent, of ash, and not less than I*J2 per eent. of nitrogeiL 
Oatmeal ooutaina not more than 12 per eent.M moisture, 
l-a tier cent, of crude fibre, and 2-2 per emit, of ash. ami 
not less than 2-24 jier eont. of nitrugeu. Moliusrs eontaina 

I not more tlian 2.7 iter cent, of water and 0 )ier eent. of ash. 
Hr/inera' syrup or treacle dontains not more than 25 pot 
eent. of water and S jjer cent, of aeh. Starch sugar t 
anhydrous, eon tains not less tJian 90 percent, of dertronu 
and not more than IbS jter cent, of ash ; 70 per cent, sugar 
or hrruKrs' sugar oontains not loss than 70 per cent, of dex¬ 
trose and not more than 0-8 (tor eent. of ash ; and 80 
sugar, climax sugar, or oowie sugar oontains not less than 
80 per cent, of dextrose and not mote than 1-6 per oent. 
of ash. Qluetise, mixing glucose, or confectioners' glucose 
has a density at fOO" F. (37-r C.) of from 41" B. (not more 
than 21 per cent, of water) to 45° B. (not more than 14 per 
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(‘6nt. of \vat«r). and cont-ains not more than 1 per cent. 
o|^8b on a baeiK of 41" B. Honey containn not more than 
25 jHsr cent, of water, 0*25 per cent, of anh, and 8 j»er cent, 
of NiKtruue. Edible vegetable oiU and fats: The ntandordfii 
are mven in the following table : - 


Oil or fat. 1 

Refractive indrx ' 

at 25* V. 1 

Iodine value. 

Olive on . 

{ V4S(MI—|•4C8l) 

—90 

Totton-sced oil .... 

1 1.4700—l-47-2r) ! 

104—110 

■■ Wint.«r-ycllow " 
oolfAJii-tirt-d ull .. 


110-110 

IVarnit, carthinit. or 
aruclils oil ... . 

1 1.4707 

87—100 

8psam6, Klnslll. or U'cl 
• oil . 

1 J.4704—1-4VI7 

lO:'.—112 

Cocott* or rarno-butUT 
in pt :Kr—C’ 

1 1.4r>(lll—I•4!11W (40 (• 1 

:i:i—^8 

('ottoiiolUU-arliie 

- 1 

Hf.—100 


dhoaAaie., }ilmn chocolate, hitter chocolaic, rl^colatc U-quor, 
or hitter ekoctdatc eontinq eontalnH not more than 3 per 
eenl of anh inHolubie m waler, H-50 ^>er cent, of itrude Hbre, 
Riul \) cent, of stan-h, and not U'hh than 45 per eout. t»f 
eocoa fat. 

lieirnigcH. — U'tne eontaina 7—U» per cent, of alcohol by 
volume, and in 1(X) c.c. at 2(r t\ not inore than (>•! grin, of 
ftodiuin chloride and 0*2 grrii. of potawsiuiii Hiilphatc, and 
not more than 0*14 grm. furred win<*, or0*12grm. for white 
wine of volatile acidK, calculated as acetic aciil. J>rij wine. 
contains in UM» c.c. at 20*^ C. less than 1 gnu. of sugars, 
and for red wine not less than 0*16 grro of grajie ash 
and I’O griiis. of sugar-free gi'ape solids, and for w’hito 
wine nut less than (bl.S grm. of grape ash and 1-4 grins, of 
sugar-free grafK> solids. For vinegars the minimum 
standards are as follow : - 


Kind of vinegar. 


100 c.t*. Rt 20"(;' I \Vftt»*r'f»oJub!t ash 
contain : - | from 100 c.c. 


^Acetic , 
acid, j Solids 


Contains Reqw 
j>hos)>hurlc h 
Ash acid : neutr 
(FjOf.) I tio 


• Cidi r, npplc. (lievo- 
retatory) ... 

Wine, prape 

Malt. (dc\tro-ro- 
tatfiry}. 

.Hiigar. 

({hlCIMC .... 

Spirit, rilHfUJed, 
praln . 


1 grins grm i mgrins. 
not l«*ss than 


Id 

1-0 


0-26 i 

0-ia , 


c.c of 
A’/lOacld. 


• Frbnoh Patbkt. 

Starch or (deokol.; Process for extra£ting - from 

))(aatoes, together with a ‘paMe rick in nutritive rnatUr. 
a Steffen. Fr. I'at. 368,002, July 12, 1906. 

Potato slicee are it'd continuously into a mixer provided 
with a transport arrangement, together with potato 
iuioe in sufficient quantity to extract the starch, the juice 
being then led into a Bcparator, m which it is more or less 
freed from starch, and afterwards returned to the mixer 
to act on fresh potato slicM. The residue of the potatoes 
is submitted to pressure in presses similar to those em- 
idoycid for pressing beet sliced, the juice thus obtained 
Ixdng added to the juice with which the potato alioea are 
treated. The excess of juioo, cither as at is or after 
removal of the albumin by precipitation and filtration, 
IS convei‘t(»d by ovaixiration into svruji of convenient 
cunci'iitration, which is mixed with tlio pressed potatoes, 
cither before or after these are dried; the mixture can 
lie emplojed diris^tly for agricultural pur|Kj.ses. This 
jirocess can be used in potaio-Kjiint distilienes, so that in 
udilitiun to the alcohol, a dry maferial suitable for fodder, 
is obtained. ~T. H. P. 


(R)—SANITATION ; WATEK PUKIFTCATION. 

Hefufte deMrnctor fU Bttrdtm Electricity Worht. Elect. 

Engin., 1906, 38, 294—296. Science Abstracts, 1906, 

9B. 504--505. 

Tills destructor ih of the “ lieenan ” type, with three 
ocUh, which are fed from the front. The normal capacity 
of these cells is 25 tons of refuse per 18 hours. The com¬ 
bustion chamber is arranged at right angles to the cells, 
and from it the gases pass through a Babcock and Wilcox 
Imllcr capable of evaporating 6,(M.K) lb. of water per hour 
at a pnwsuro of 2(K) lb. ]icr sq. in. The gases leaving the 
lioilcr arc used to heat the air used for forcted draught. 
The air rt^qmred for this purpose is taken from the 
olinkeiing floor, which tends to keep the building well 
vcntilab'd. The forced draught is obtained by means of 
an electrically-driven centrifugal fan. '(’he following arc 
tho figures from an official test of this destructor carried 
out on Nov. 14, 1906: Duration of test, 7J hours; total 
fire-grate ar<^a, 75 sq. fb ; heating surface of boiler. 1,96() 
sq. ft. ; clows of refuse dealt with during test, trade and 
domestic. 'Potal refuse burnt during ti»st. 26,572 lb. ; 
average rote of burning per hour jwr sq. ft, of grabi area, 
4K*H lb. ; total water evaporated during test (a4d.ual), 
49.{MH) lb.; evaporation per lb. of refuMt' (act ual). 1*87 lb. ; 
equivalent per lb. of refuse from and at 212'^ F., 2’10 lb. ; 
ti'iiqierature of feed-water entering tank, 45’ F. ; average 
temjierature of combustion chandwr during test, 2,0{12” F. ; 
fX‘roentage of clinker (by weight). 26*5. 


* Solids coutHiii uut uiore thou &u per cent, of reducing 

Table salt, dairy mil euntaius not more than J *4 per cent, 
of calcium sulphaUn 0*5 per cent, of calcium and inagiicHiuin 
cldonde-s, and 0-1 per cent, of insoluble matter, referred to 
wat<'i‘-free suhstaiice. (Si'o also this J.*. 1906. 651.) A. S. 

Cocoa nut oil; Alcokolydn of -. A. llaller and 

Youssoufian. XII., isxge 12*26. 

rtciaiiiii, n vyanogenetic glueusidc contained in vcichca. 
(i. Bertrand. XX., page 1231. 

EnoLISH PATJtNT. 

[3/i7i*3 ScpriratorH; Centrifiogal ——. Aktiebolaget 

Separator, StcK'kholm. Eng. Pat, 21,424, Sept. 27, 
HM.MK Under Int. Conv., Oct. 23, 19()6. 

Titu claim is for a feeding device for milk separators, 
which tits into the neck of the apparatus, and is divided 
vertically into several chanuels. The milk is fed down 
some of these into the space opposite the distributing 
holes in the discs, and the separated cream rises up the 
other charmelfi to the outlet.-—W. H. C. 


Hefuee destructor at HiUnn. S. Bourdot. Elekt. Kimds., 

1966, 28, 331- 333, 343-346. 360 -369, and 380—381. 

Science Abstracts. 1906, 9B. 605. 

'I'UTAi-s at Cologne, carried out in March, 1904, with 
the destructor of A. Uustodis and F. A. Herlicrtx, 
were entirely successful. The plant consists of seven 
destructor cells, with a capacity of 62,600 kilos, of refuse 
IMT 24 hours. The refuse is collected in special wagons, 
which are }irovj<lcil with discharging doors m the bottom. 
A transjiorter system carries the refuse to the storage bin. 
W’huffi is of 126 ob. ni. oapaoitv, and has o{>enmgs opposite 
to each of the cells. The re/iise is burnt upon the grate 
with an air pressure of 350 ram. water (14 in.), at the rate 
of 313 kilos, per sq. m. of grate surface per hour. Two 
(ffiarnlHirs lined with refractory inaterial are built behind 
the cells, and coniploto tho combustion of the lighter 
particles of refuse carried away with the draught. A 
Babcock and Wilcox Water-tube boiler is installed next 
to the destructor colls, having lOB tubes and 220 sq. m. 
of heating surface. This boiler can be heated either 
by the destructor cell gases or indopcndez\,tly by coal. 
An economieer and a chimney 40 m. in height 
complete the plant. Tlie steam ^orated is used 
or driving a SOO-h.p. turbine and dynamo, which 
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the ^wer required for runiiim! 0i« ilcBtruetor 
'•rivoe the fwiB which 
1 IU-* 1 .^’**^ dentruetor coUh. Theae 

rcBpeotivolv. The clmkor from the cells is ground in a 
apeoieJ mill mri sold. A teat run with the plant gave an 
cTapornfave effect of M3 kilos, of water lor 1 too. of 
refuse, with 8*8 per cent of ciwbou dioxide in the exit 
temperatnro from the boiler plant of 
«« oAo 1 u . *^**'^*^*^1 charged during this run wae 
28,808 kilos, at the rate of 2,782 kilos, jicr hour, and the 
*”#?.* , . 12,038 kilos., with an 

MditionM 3,473 kilos, of flue dust and ashes. Extended 
tnaiR With thedestructor plant during January, Fobruarv, 
and March, lOmi, show a mean evaiKiraiivc offect of 
kilos, of water per 1 kilo, of refuse. 


English Patent. 


Water for boiler fetdin% laundry, and other wnk ; A/mi- 
ratun for softening, h^4^Uing, atvd purifying — A, Ji. C. 
and J. A. J>ankft, Ni?therton, Staffs.' Euc. Pat. 277 
Oct. 7, 1905. ^ 

The heated water is run into a small tank, fitted with a 
float operating the valve of the reagent tank, so as to 
admit a predetermined quantity of the roagent into the 
water tank. The mixture is discharged into a mixing 
chamW, fitted with sloping shelves ; and from the bottom 
of this chamber it ascends ini^ au intermediate settling 
chamber, in which it flows through a number »»f narrow 
orifices and over inclined shelves, to induce the dopoHition 
of the precipitated impurities. Prom the top of this 
chainbor, the water is drawn through a )>ipc into the 
bottom of a second settling chamber, from tlic top of which 
again it flows to a bottom filtration chamber, and thence 
to the soft-water tank. Means are provided for heating the 
water as it enters the apjiaratus, and keeping it at a regular 
temperature during its |>assage through same, cither by 
direct, live steam or by exhaust steam in pipes.—(J. S. 


I XX.— fute ohbmicals, alkaloids, 

I ESSENTIAL OILS. AND EXTHAOTS. 

{ContinuM from page 1173.) 

I Quininp fornuUcs. H. Tatcroix. J. Pharin. Chim., 1900, 
24. 493 -494. 

' Nr.tUral quiuinv foruuiU' coinmenc(»s to h>iio lU* aoid at 
; C., and is completely disHoeiatod at US'" C., the renidiio 

' being alkaloidal quinine ami not a haaio formate. 'Die 
salt alsii dissociates on solution in i^old water into free 
I formi(‘. acid and basic quinine formate, litisie quinine 
I formate or “ qiniiofonn ” is stable, oven in boiling. 
I a(|ueou8 solution : it loses jiart of its acid near the 
I molting point, which is 109’ U. and not 132^ C. as jire- 
j vioimly statefl (this J., 1JK15. 902). Its rotation is now 
; staled as - 144*2’, wid not (a]p-- - 14M“. 

I ™ J. (). B. 

i Vicianiu. a cyumHjnielic glucosule contained in ifetches. 
j (J. Bci-lrand. tkunpt. rend., 1900, 148, 832—834. 

; I’liTs glucuside is contained in a member of the vetch 
I family, Tirtw angustifolia, widely distribut^Ml in France. 

' It crj’HtalliseH m the form of colourless noedloH, and is 
■ very soluble in hot water, but only slightly so in cold 
i water; whilst Iw'ing suluhio a small extent in alcohol, 

I it is iiiHoluble in petroleum spirit, l^ensu^ne. <‘aj‘bon bisul- 
I phiile, and chloroform. It molts at IttO^ C., and its 
I saturated nqueous solution at Ifi” 0. has the rotatory 
[ power - 20‘'.7. 'I'hc gliicoside contains 3*2 per cent, of 
! nitrogen, whi<*h, on treatment with omulsin, is liberated 
entirely ns hydriK-yanic acid. The seeds of the plimt 
yieltl about t) ()7r) [lor <cnt. of hydrocyanic acid, which 
fact renders their presence in fodder dangeroiiH to animals. 

- W. P. S. 

IJydrafine mlln ; lodomcirxc dctermimUutn. of —, and itn 
ap'fiiaiiion in votnnPtric an^dysin, K. Himini. XXUL, 
page 1233. 


XIX.—PAPER, PASTEBOARD, &0. 

{VontiuuAid from page 1179.) 

Enuiahh Patent. 

Sizing compotiiiwn for tise in the manufacltiif of futpn, and 
■pToccas of prodveiny same. Soc. Anon. Mirabel. Barce¬ 
lona, Spain. Eng. Pat. 10,486, May 4. 1U06 Under 
lilt. Conv., May 6, 1906. 

Skk Fr. Pat. 366,862 of 1905 ; this J., 1905, 1252.^ T. F. H. 


Fubncm Patents. 

Celhdoid : Non-infiammaUe - coniaininy no camphor. 

L. lK‘thisy. U Fonchttxd, and F. Vignes. Fr. Pal. 
368,004, July 12, 1900. 

Bleached tetronifrocellulosc, eontainiiig 40 to 45 per 
cent, of water, is incorporated with about o })t'r cent, of a 
liquid hydrocarbon, preferably oHsential oil of aspic, and 
also with the accessary (jolouring matter. The mixture is 
then treated with a mixture of alcohol, ether, acetone, and 
amyl acetate for about six hours, when it is rolled into 
nheetH be.tween rollers heatetl to 60“ A mixture of 
other, hi^io acid, calcium ethylate (7.6 per cent.), and 
ammonium thiocyanate is then run on to the sheets, and 
the rolling is continued. The produi^t is submitted, 
in a closed vessel, to a pressure of 160 atiiiowjihereH, and in 
heated by steam at C., for five to six hours, after 
which it IK oooliKi by meanK of water wliilc Htill under great 
intWBurr, and drioti. - ’1\ F. Ik 

tSilk. artificial; l^uttion of - from c^tMliom made 

witk acetone or ethyl OiCcUtit. J. A. E. H. Bouillicr. I'r. 
Pat. 368,190, July 19, 1900. page 1217. 


Enoljsii Patbnt.s. 

Kryot; New or improml su}}Stance. from -. (J. B. Ellis, 

Isotuion. From E. Merck, Darmstadt, (lermauy. Kiii 
Pat. m, Jan. 3, 1900. 

O.AlM IK made for the manufactui’e of a crystalline sub- 
Htance from ergot, by treating on a(|uoous extract of ergot 
with barium hydroxide, removing the excess of baryta 
from the filtrate, filtering, and evaporating to a syrupy 
residue. The rcHiduc is oryKtalliseii from aloohdl. Or, 
the aqueous extract may be evaporated, and the rosidne 
uxtrai’tcd witli boiling dilute alcoiiol. Claim is made for 
the siibstAnco so obtained, which has the following pro- 
{lerties. Tt is a nitrogenous substance cosily soluble in 
water, but insoluble in absolute alcohol, ether, and lij^t 
]iotroloum. It crystallises from 76 per cent. alGohol in 
colourlcHK needles. When carefully heated it sublimes. 
(See this J.. 1906. 906.)—F. Shdn. 

Cateehtiic : Process of con^)crting - into catcdt-udannic v 

acid. W. Osborne and H. Bchupp, Munich, (ilermany. 
Eng, l»at. 18,004, Aug. 10, 1906. Under Int. Oonv., 
Aug. 14, 1906. 

Catechin [cai4Mihuic ooidj can be convcrU»d into oatcohu 
tannic oeiil by heating pure catcchin, or catechu containing 
catechin, in a melted resinous maos of colophony, mastic. 
Burgundy pitch oi- the like, with or without the aridittun 
of stearinc, porafHn, wax, guttapercha or the like. The 
advantage of this method is that the proper temperature 
f<ir the reaction can be easily maintained, and the acid is 
protected from oxidation.—F. fclKON. 

Alcohols, and especially ethyl alcohU; Ihmiviny —__ of 

ioater. Klektroclicm. Ww*ke. (i.m.b.H., Bitterleld* 
Oermany. Eng. J*at. 21,667, Sept. 29, IftWi, Under 
Int. Oonv,, Sept 29, 1906. 

The alcohol is heated one or more timcH in jirmuce of 
granulated calcium, and then dtatilled.—C. 8. 



f 
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^ Ukitbd Status Patbnt. | 

Carbon fiirarMoride ;• Manufacture of -. J. M. I 

Matthews, Philadelphia, Ais^or to F. Darlington, I 
(.Jreat Barrington, Mi»s. U.S Pat. 835,307, Nov. 0, 
IfiOfl. 

\ MIXTURU vi an alkaiine-earth chloride (fireferabiy 
calcium chloride) and oarbon in Hiiitabie proportions is ; 
heated to a high temperature, e.g., by an electric current, 
m presence of a non*oxidising gOH, whereby a mixture ! 
of a carbide and chlorine eomj^iounds of carbon is produced : | 
the carbon chlorides are Bubseanontly treated with ; 
chlorine to convert them into carbon tetrachloride. ' 

~T. F. B. 

French 1*atbnt«. i 

/HalkiflfutH/Uiiric acuh: fVorrsw fur jncfxiiinu . 

Farbonfabr. vorm. F. Bayer und Co. Fr. Pat. 3(17,872, 
July 7. 1900. Dnder Jnt. Conv., DiiiC. 7, 1905. 
Diorjcthanes of dialkylmalonic acids are converted inUt > 
dialkybarbiturio acids by heating, either alone, or in ; 
prcKcnee of urea, diphenyl carbonate. &c. Tlie diun - 
thanes. obtained by the condensation of 2 mols. of urethane 
with 1 mol. of dialkylmalonic acid, may be heated for 
live hours, at 200'* to 210® C., or a mixture of 10 parts of ' 
the diurcthane with 7 ]>arts of urea may be similarly 
heated. (ComfiaTe Eng. Pats. 14,161 and 23,718 of 
1905 ; this J., 1906, 1188, and IftOti. 1002.)—T. F. B. 

tSVjfiVyfic acid ;• Process for -preparing new deriveUive^ of t 

-, and new intermediate, products therefor. Farlien- 

fabr. vorm. F. Bayer und Co. Fr. Pat. 368,133, July IT, i 
1906. Under Int. Conv., March 22, 1906. 

By the action of phosphorus ])cutahalideH on auhydru' 
iiietliylMW-citrio acid (HOOO.CHj;) 2 C<j^‘’(j>CH„. Uic 

corresponding acid halides are obtained ; these may bt* 
combined with salicylic acid, forming anbydromeuiyienc' 
citrylsalicylio acid.—T. F. B. 


XXL—PHOTOORAPHIO MATERIALS AND 
^ PROCESSES. 

{Continued from page 1174.) 

Light r A new action of ——, and its photographic appli- 
edition. F. Alefeld. Chem.-Zoit., 1906, 80, 1087— 
1090, 1127-1128. 

By (!oating sheets of material, capable of resisting a dull 
red heat, with thin, amorphous layers of certem solutions 
capable of yielding coloured residues, drying, oxfiosing tu 
lignt liehind a negative, and finally heating strongly, 
{Kisitives were ubtamod, in which the shadows were 
represented by the residue of metal, the substance having 
apparently migrated towards the more transparent parts 
of the negative under the influence of light; no chemical 
action of any kind was delected. The most suitabh; 
substances are the rcsinates and thioresinates of the 
heav^ metals, such as arc used in potteries in the pro¬ 
duction of “ lustre ware ” ; all the heavy metal compounds 
tried gave similar results, as also did an ar|uoous solution 
of ferric chloride, and certain solutions of organic sub- 
stancos. e.g.. colophony in toluol, Venetian turpimtinc. 
and certain other essential oils, natural asphaltum 
dissolved in chloroform, benzene, &c., collodion, and a 
solution of an extract of yeast. (Baas, jmrcelaiu, and 
motel are most suiteble as supports. The {irocess pcuisesBCK 
the disadvantage that it is not found poesiUe to obtain 
piirt> whites, owing to part of the metal, &c., always 
remaining l^eath the dense portion of the negatives. 
The time required fw full ei^suro is 16 to 30 minutes, 
hut a few seconds only sumces to produce some ofieot 
upon plates dried for a short time at the ordinary tern* 
jierature. The duration and temperature of the drying 
of plates have a very gi'cat effect on their sensitivonoss, 
high temperatures esjiooially tending to Te<ln <'0 the ramdity 
of the action.— T, F. B. 


&a Ou XXII.—EXPLOSIVES, &o. fDec. 31.1M8.' 


Photographic plates or pamra ^ Hardening tha gdaitn 
film of —— in the fixing oaf>h. A. and L. Lufl^^raxnd 
A. Seyewetz. Phot. Woohenbl., 1906, 82, 4t. 

Zeit., 1906, 80, Rep., 408. ^ ' 

Formaldbhyuk in its different forms, and alaminium 
and chromium salts cannot be used in the fixing solution for 
various reasons; it is, however, found that aluminium 
or chromium salts in conjunction with sodium bisulphite 
will satisfactoniy harden the gelatin film of photographic 
plates or papers'.when added to the thiosulphate solution, 
rive grins, of chrome alum, or 15 grms. of potash alum 
and 10 to 15 c.c. of comifaeroiaP* bisulphite solution 
are added tu 1 litre of 15 per cent, sodium thiMulpbate 
solution: no ad vantage is obtained by Ivther adaition 
of bisulphite or alum. After the chrome idum treatment, 
the gelatin will withstand a temjierature of 100® C., but 
the film iroatCKl with )>oias}i alum cannot be heated above 
76" (I with safety. The above treatment does not 
prejudice HubHoquent intensification, ro<luction, or colour* 
ing of the film. -T. F. B. 

Ihfjraction gratings ; Inten-Hification of glass -. R. W. 

Wood. I’hil. Mag.. 1906. 12, 686—688. 
iMi’icurRC TtY ruled glos-n difrra<dluii gratinj^ can bo much 
improvotl by immersion for one or two minutes in 1 jicr 
cent, bydrofluorio oend solution, the back of the glMs 
being covered with paraffin wax to prevent tlic develoji- 
mont of latent soraiches.—T. F. B. 

EnoliAh Patent. 

Phttlographir and other prints ; Production of -. J. 

Riedcr, Muixdien, Germany. Eng. Pat. 23,1()9, Nov. 10, 
1905. 

See Fr. Pat. 359,218 of !IM>5 ; this J., 1906, 393.—T. F. B. 

French Patent. ►. 

1 OsseinPrcjHiraiions and applications of -, A. 

Helbroiiner and E. A. Vall6e.' Fr. Pat. 361,796, 
Sept. 26, BK)5. XIV., page 1227. 


XXn.~EXPLOSIVES, MATCnm &e. 

{Continued from jxige 1176.) 

Enuush Patents. 

Lxjtlosives. W. Veniei’, Vienna. Fkig. Pat. 6706, 
March 20. 1600. 

See Fr. Pat. 364,461 of ^906: this J., 1906, 911.—T. F. B. 

fixplosivts. V. (I. Imis and J. C. Williamson, London. 

Eng. Pat. 20,889. Kept, 20. 1906. 

(rUEKN-oiL or red-oil, an oil purified by fractional dis¬ 
tillation from the ter obtained from certain varieties of 
brown coal.” is mixed with an oxidising agent such as 
ammonium nitrate or ammonium jicrchlorate. This 
explosive, »t is claimed, is very jiowcrful, does not freeze, 
and is therefore useful as a blasting explosive. A mixture 
of 12 i)er cent of grecn-ml. 72 |»er cent, of ammonium 
ixirehlorate, and 16 jjor cent , of trinitrotoluene gave good 
resulta on trial, - B. J. IS. 

United States Patent. 

Powder strips;. Machine for cvHiny -. J. T. 

Thomiwon. Assignor to the K. 1. Du Pont Do Nemours 
; Powder Ik)., VVilmington, Del. U.S. Pat. 827,674, 
July 31, 1906. ® 

She jV. Pat. 367,945 of 1900; following these,—T. F. B. 

French Patent. 

Poufder; Machine, for cutting hands of ^ The £. I. 
Du Pont De Nemours Powder Oo. Fr. Pat, 307,946, 
July 10, 1900. 

The machine cfimpriscK a scries of rollers, arranged in 
groujis, with difforoni working apertuim; a disc provided 
with corresponding orifices; a cutting disc with blades, 
the rollers and perforated disc being relatively adjustable. 
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m that tlioir onhce* I'.an l)c sat opnfwito uai-li iithci-, a 
’•fit®*5““ “'“Winu the lollera to lie run at 
with the oritiee em|)lov«l; a tloiil.le 
1 fragmonta of |K»a'der amt 

* nttAd iwitJi a valve oIomii^ each nliooi alternately; ulwi 
A mkror arranged Iwhind the cutters and tilted at an 
angle enabling the operator t« «eo the out fragmenta. 

• c. s. 


XXHL—ANALYTICAL CHEMISTRY, 

{ConJinued from /niye 1170.) 

/NpROANiC QTJA KTJTA Tf VA’. 

Copper ; Vedumeirie deictmhmiio)) of —— with pt-ttmuium 
iodide. H. Cantoni and M. JlosenHt,<'in. lUill Soc. 
CTiim.. IBOO. 85, 1009—1073. 

Th® authors show, by several aeries of experiments, that 
the accuracy of the iodine-thiosulphato method for 
detM'inining copper, is de^iendent on certain conditions 
under which the analysis may l>e performed. 'I'lie titration 
is considerably affected by tlie degree of dilution, by the 
presence of free acetic acid, and, to a small extent by the 
presenoo of sulphates of potassium, sodium, ammonium, 
zinc, and manganese. In working with copjier auotab^ 
and the alkidi acetates, the diilerencos which result are but 
triflins and may be neglected. The standardisatinn of the 
thiosulphate solution should be exeeuted under definite 
conditions, and these same i^nditions should be subse¬ 
quently atihered to as oloselv as twHsihle in the analyses. 

-UK 

Zinc ; ,A’rrro«/rtn»dr 7nelhod for the dete.riuination of -. 

W. H. Meamon. Mining World. 1906, M4—545. 
I'he author has made a largo numl>er of ex|)eiimentH to 
determine the influence of varying conditions on the 
ferrocyanide method for zinc. Ho shows that f.ow is right 
in giving warning against the use of granulated lead fur the 
removal of copper, as adopted by the Committee on 
Uniformity of Analysis of the Society of Western ChemiRtH 
and Metallurgists (Pennsylvania). Some of the leatl used 
passes into solution and then consumes ferrocyaiiidc, 
leading to high results. Instead of lead, aluniinmm should be 
used to remove the coppw*, the preeenoo of alumininm 
in the solution not affeeding the results.—A. (J. U. 

Rendlium [Otucinum]; iSeparfUion of— — fromaliuinitiKm. 

C. Friedheim. IJer., 39, 3H6S-—3869. 
Or^ABHMANN’H proposal (this J., 19t»6, 1121), to effect the 
separation of beryllium from ahiminium by means^ of 
sodium thiosulphate, is not new. Chamel in 185H first 
tiroposed the use of thiosulphate to precipitate alumina, 
and Joy, in 1863, applied the reaction, misuooossfully, to 
separate ahiminium from beryllium. Zimmermanu in 
1888. at the author's suggestion, revised Joy’s work, iwid 
found that good results were obtainable provided the 
two metals w«*o present in about equal proportions. 
Olassmanu’a results were obtained on mixtur(‘H in about 
these proportions. The precijiitatc is not simply a 
mixture of alumina and sulphur, hiif. coutaius m addition 
basic sulphate and sulphite. (S«'c also this J., 19(Kh 1147.) 

^Uredea; DelenniruUion of - F. K iSmnatt. Chein. 

Soc. Proo.. 1906. 22. 255. 

Kk»OHT and Hibbert’s method for the estimation of picric 
add (this J.. 1903. 762) mayheapplledtotbeestimatlonof 
Difcratea. The process deiwnds on the conversion ?j Jhe 
nitraMinto picnc acid by means of phenolsulphomc acid, the 
picric being swbseauently estimated by 

^chloride. Ten c.c. of the solution of potassium “Jla-ato 
eontatoing 0-1 per cent, of jiotassium salt evaporated 
to dryness in a steam oven, 5 c.c. of a solutiOT of nhenolsuj- 
nboDio noid added, and the heating continued for li^f 
The whole was then washed 

alter adding hydrochloric acid, titrated with titanium 
trieblorii^^ Xl»«e titrations carried out in the above 
MWWar^uiredlfforO’Ol grm. of potomm nitrate. 20*14, 
Sit ^ 0 . 0 . of titaniuni tnchlorule (I c.c. “ 

Qq)004860 grm. of potassium nitrate), corresjKMidmg to 


0*ft0»788. 0*009948, i^d 0*009»I7 grm. of potassium 
nitrate respMtively.^ The error is not so great as w'^i 
tho colorimetric method is used. 

Ihjdrazim'. anUa ; /drfoww^rM' dcte.nfninfdion nf --, 

anti ita applicatwn in ro/wtHcfric rtwr/yaiA. K. Rimini. 
Org. Qumt., SCO next abstract. 


ORQA N fC—QUA NTJTA Ti VK 

JJydrazine. aedta i lodtmietric determimtion of ——, and 
Ra upplietdion m ntdurtitlric andluaia. K. Rimini. 
Atti it. Aitoad. dei JJucei, Roma, 1906, 15 f 2], 320—325. 
aiom. Ontr., 11K)6, 2. 1662—1603. 

'i'liE author lias simpliffed his method for the determination 
of hydrazine (this J., 1899, 1059) by working in alkaline 
solution, and thus avoiding the formation of iodine from 
tlic interaction of iodide and iodate. With hydracine 
sulphate, tho reaction proceeds according to the equation : 
:l(NeH4,H2SOi) 4-200., +6KOH 
3Ng+2KI+3K2S0* + 12H80. 

I'lie evolution of nitrogen is complete and rapid. 

In the determination of formaldehyde by Riegler's 
method (this J., 1001, 510) tho excess or hydrazine should 
be titrated with iodate in alkaline solution. If iodide be 
present, the solution must bo acidified in order to decom¬ 
pose the excess of iodate, and titrated bac'k with sodium 
thiosulphate, 2 mols. of iodate being equivalent to 3 mols. 
of hydrazine. 

The following method is recommended in place of that 
of Eblcr (this J., 190.5, 1267) for the determination of 
mercury. A uunoontrated solution of hydrazine sulphate 
18 made neutral to methyl orange, and a measured excess 
of iV/2 sodium hydroxide solution and the mercury salt 
under examination, ore added. After heating, the whole 
IS made up to a definite volume, and in an aliquot part 
of the clear solution, the remaining alkali is determined 
by tkration with JV/2 acid. The reacti<m is expreaseil 
bv the equation: 

. N2H4,H„804 + 2HgC!8+5Na0H« 

4NaCI + j 4H804 -f + N* -b 6HeO. 

Vannain’s method (this J., 1904, 882) for the detormina* 
tiun of persiilphates is stated to give too high results. The 
following method is {nruposed:—A solution of the pfr- 
sulphate, neutral to methyl orange, is treated with a solution 
of hydrazine sulphate neufralisod with potassium 
hydroxide, then shaken with a known quantity of a 
standai'dised solution of potassium hydroxide, and after 
five niiiintos, tbe excess of alkali titrated back. 


tos, tbe excess of alkali titrated hi 

2K2S2()g + NBH4,KH8O44*0KOH = 
Ng+51^804 4-58*0. 


-A. H. 


XXIV.-SCIENTinC & TECHNICAL NOTES. 

(Continued from page 1177.) 

Sulphur; Note on the eublimation of - at ordinary 

temperaiaree. K. J. Mowt. Sriflnt. l*roc. Roy. Dublin 
Sew., 1B06, 11, 106—lOa 

TwENiY-nvs year, ago the author placed tome hcagmentw 
of tulphur in a glaaa tube, which waa than exhauated, 
sealed, and placed in a drawer. After nearly twenty yeara 
had elapeed a very minute orvatal waa obaervod on the wall 
nf tho tube, which waa then hung on a wall old examined 
at intervale. At the prencnt time the whole of the aide 
of tho tube turtboat from the wall it ttudded with minute 
cryatala, which are apparently rhomWe, but tfaow greater 
comuloxity than cryatala depoaited from aoUitiona of 
aulphur.—A. S. 

Mineral epringa ; fradionaiion of ikt rare gat from the 

watcre of -. Proportion! of heUum. C. Mouren and 

H. Biquard. Compt. rend., IWO.'iU, 798. 

Tex authora have fractionated the rewdus of argon, 
helium, aeon, Ac., remaining aftm'nmoving the other gaaea 
from the gat obtained from verioua mbtenrl apgingii, by 
meana of the abtotptive action of charcoal at a low tern- 
jieratore, The table below givea the amoimte, oxprmaed 
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as ]H'r<'ont-ApCH of tho total volume of obtained, of the 
r^e Bti«eH as a whole, imd of the hcliiMii j»rcsent: • 


Kprititt. 


ItadKastein ..... 

Hpa. 

JMoinbidreg. Vau(|nei)n.. 

.No. y. 

€ruciftx ., 
,, No. 6 .... 

,, Capucins .. 

Balntdet-Valns. 

I'lixeuil, Dames . 

.. Grand Balu .. 

Maisldres. 

Bourhon«Lancy, Uelnr.. 

Lyinhi* 

Aixdes-Balus . 

Kallnft'MouUeni. 

Halnt Uonor<t. 

Bcmgue#. 

N6rl» . 

Vichy, HrtplUl. 

.. Ctaomel . 

„ Boussange .... 

ChAtehGuyon. 

Dax, N6he . 

,, Trou dee paubres . 

Ax, VIguerle. 

Bagodrea, Halles . 

Cautoretd, CAtar . 

„ Mauhourat .. 

,, Bols . 

.. Kailldre .... 

Baux'Bonnea . 

Kaux-Chaudes . 

raldelton . 


—-- 


Tntal 


rare gnsns. 

Holluni. 

1-:16 

0-109 

0-270 

0-004 

2-03 

0-258 

1-78 

0-292 

1-50 

0 -20} 

l-O.'V 

0-104 

1-45 

0-030 

1-24 

0-198 

2-00 

0-87 

2-11 

0-77 

o-:)o 

5-34 

2-00 

1-75 

:i-04 

I-R4 

l-ll) 

0-OH7 

0-77 

0 -dl 

2-08 

0-9J 

0 -01.'> 

O-002 

2-Jl) 

1-00 

0-00 

O-0012 

0-124 

U-0013 

U-0428 

0-0038 

U-U24 

()-oooo:{ 

1-44 

0-O.S45 

1-2 

0.005 

1-66 

0-097 

1-60 

0-04 

1-60 

0-237 

1-53 

0-04 

1-62 

0-102 

1-21 

0-108 

l-HU 

0-013 

1-43 

0-140 

l-IO 

0-017 


-J. T. 1). 


Carhon and hydrogen ? Direct union of - at high lem- 

peraturea. J. K. Pring and H. 8 . Hutton. Chem. Soe. 
UYans., 1906, 89 , 1591—1601. 


In the authors' experiments, which were carried Cut at 
temperatures ranging from KXM)® C. up to about 2800’ C,, 
a carbon rod mounted at its ends in water-cooled brass 
tubes was heated electrically in an atmosphere oTliydi ogcn, 
in a glass tube, or a water-jackeled metal Ivell-jar. The 
carbon wae previously purified by heating in a vacuum, 
and in some cases, also, by heating in chlorine. Minute 
qifantitiea of acetylene ore produced at 1700" 0 ., but below 
1800® C. the percentage is scarcely measureable by ordinary 
gas-analysis methods. The percentages of acetylene 
in the gas after the experiments given in a table, from 
which the following figures are taken:—At 1870" C.in 
9 mins., 0*42 per cent.; 1900° (17 minutes), 0*26; 
2000° minutes, 0*55; 2000° (16 minutes, carbon 

specially purified with chlorine), 0*8K; 2400° (4 minutes), 
3‘26; 2500° (4 minutes), 4*20; 2700° (2 minutes), 2*75— 
3*05; fund 2800° C. (1 minute, equilibrium probably not 
obtained), 2*7S per cent. In aU cases a small amount 
of methane was produced, but this was loss wlicn the carbon 
was speoially purified with chlorine, and in general the 
greater the jprectautions wci-o to improve the quality of the 
carbon, the less methane was formed. This tends to'support 
Bertheloi's view that w*ith pure materisls hydrocarbons 
are not formed at 1200° C. as stated by Bone and Jerdan 
(this J., 1901, 696).—A. 8 . 


Sdutiona; Contributions to the theory of -. /. The 

tiature of the molecular arrangement in agueous mixtures 
of the lougtr alcohols and acids of the jKimMn serins. 
Jl, Molecular complexity in the liquid state. Ill, Theory 
of the intermiscibUity of liquids. J. Holmes. Cheiu. 
Soc. Trans.. 1906, 89 . 1774—1786. 

1 . TTik differences in volume which occur on mixing the 
lower alcohols (methyl, ethyl, and normal propyl) and acids 
(formic, ai«tic, propionic, and normal l)ut 3 Tic) of the 
paraffin aeries with water, were calculated from available 
data, and it was found that in all cases the greatest 
difference between the percentage of alcohol or acid by 
volume in the mixture and the theoretical percentage, 
assuming that no contraction took place on mixing, 
occurred approximately at the point representing an 
admixture of equal molecular volumes, referred 
to the gaoeoua state. The rosulta are discussed 
on the assumption tliat the frw path of a licjuid 
molecuilc con be renresented bv a snhcrical surfacH 


! 


1 


1 
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and it is argued that they show the molecular com¬ 
plexity of water is approximately the same as that of 
eai^h of the alcohols anti acids named, and that the oxistence 
of hydrates must be ox<dudod from the theory of solutkms. 
II. Working on somewhat similar linos to those mentioned 
above, the author cimcludee that if ihedegnio of aggregation 
of water and the alcohols be taken as 1 , that of ethyl 
ether and of pyridine is also 1 , that of chloroform and of 
iKinxenc is 2, and that of carbon bisulphide is 3. III. From 
the relative molecular volumes of a number of organic 
liquids compared with that of water at the same 
teiniierature as unity, end fro|n the dcgiee of aggregation 
of the different compounds in the liquid state, the true 
molecular volumes were deduced, and it was found that, 
with one exception, a decrease of solubility occurs with 
increase in molecular volume. Also, liquids standing near 
to ea<;h other in the series (arranged in the order of the 
true nioleiMilar volumes), and possessing molecular 
volumes within certain dimensions are mutuallv misoiblc. 

' —A. S. 


Dextrose; Deeompositio7i of - with atnmoniacal zinc 

hydroxide in the prrse.jtee. of acetaldehyde. A. Wiiidaus. 
Bor., 1906, 89, 3HK0—3891. 

It has Ijccn previously shown (see this J., 1905, 515) 
that dextrose, on treatment with ammonia and zinc 
hydro.xide or caustic potash, is converted, in part, into 
o-methyl-imidazole. The mechanism of the reaction 
am>ears to consist of the conversion of dextrose into glyceric 
aldehyde, and of the latter into methylslyoxal, which then 
< ondonsos with ammonia and formald^yde to a-methyl- 
imidazole, and the fact that the yield of the latter is 
increased by addition of formaldehyde to the reacting 
substances, tends to confirm this view. By substituting 
acetaldehyde for formaldehyde, the author has obtained 
a-fi-dimethyl-imklazolo (together with the n-methyl- 
imidazole) 

(Tift. CO. OHO -b 2 NH 3 + CH 3 .CHO = 

OH 3 .C —NH 

^aCHs + SHgO 

a-/ 4 -I)inicthyl-inudazoIe forms somewhat hygroscopic 
crystals (m. pt., 92*’ C.; b. pt., 266° C. at 733 mm.), reacTily 
soluble m water and alcohol, soluble w'ith difficulty in cthor. 
quite insoluble in )>otrolcum spirit. The picrate melts at 
142 —143° (’. By passing N-mothyl-a-methy)-imidazolo 
througli a red-hot tube, the author obtained a profluct 
which he found to be identical with the above dimethyl 
(compound, thus confirming the positions of the methyl 
groups in the latter, since Wallach has shown that when 
N-sunstituted imidazoles are passed through a red-hot tube 
they arc (fonverted into /i-substituted imidazoles.—L. E, 


Trade Report. 

France ; Trade of -. For. Off. Ann. Series, No. 3732. 

'Fuk following arc details of the imjiurts into and exports 
from Franco of certain products during 1904 and 1905;— 
Imports. 


Value. 


Huger, Froncii uotoulal . 

Margarine and uthor fate . 

Olive oil . 

Coal and coke .. 

Oil seeds and nut« . 

Hides, raw, and peltries . 

(Copper . 

Minerals of all sorts . 

Nitrate of soda . 

Nitrate of potash . 

Mineral oils ... 

Vegetable oils, other than oUve 

Lead . 

Tin .. 

Guano and chemical manures . 

Zinc ...,. 

Iron and steel . 

Huipbur . 

Inotgo ... 

Saffron . 


£ 

008.000 

520,000 

095,000 

A,9ao.orK) 

8,388.000 

5,364,000 

3,740,000 

2,084,000 

1,804,000 

44,000 

2,160,000 

084,000 

812,000 

1,036,000 

481,000 

762,000 

484^ 

606,000 

104,000 

224.000 


£ 

1,000,060 

668,000 

636,000 

8,712,000 

^704,000 

11188,000 

4,324,000 

4,208,000 

2,232,000 

20,000 

2,486,000 

1,482,000 

616,000 

1,812,000 

462,000 

716,000 

420,000 

588,000 

64,000 

224,000 
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TRADK BKfOBT. 
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ISifi 


Kwobts. 


ArtlulMR. 


Sagar, raw . 

Kngar, reflnwl . 

Fata of all lorU . 

Olive rtl . 

ChemloaU . 

(•opiMtr and copper ore 
Pig iron and aleel ... 

Ooal and coke . 

Building materials ... 
Oils, ot^ than olive 

Oil cake. 

Oil seeds and nuts .. 

indigo . 

Aaflron ... ‘. 

Leather tnannfacture . 
Pottery and glassware 
Pye*wood extracts ... 

Perfumery. 

('oioura . 

Soap, common. 

(’andics, stearlnc, «1^c. . 


Valin* 



im. 

uon. 


£ 

£ 



1,788,000 


2.030,000 

2,276,000 


020,000 

84H,<HK> 


108.000 

324,000 


4.000,000 

4.588.000 


1,852.000 

1,644,000 


1,844.000 

2,280.000 


808.000 

1,292,000 


1.204.000 

1,204,000 


020,000 

1.036,000 


864.000 

924,000 


280.000 

230.000 


48.000 

32,000 


I.52.(H)0 

1.30,000 


2,5*28,000 

2 .000,000 


2,092,000 

3,252,000 


724,000 

602,000 

492.000 


712.000 


510,000 

672,000 


072,000 

102,000 

618,000 

172,000 


t 


With regard to French trade with the United Kingdom, 
further figurea show a dem'ase in the value of importH 
of oheniicaU into Franco from £950,(KMl in I9i)4 to 
£913,000 in Indiarubber, however, inoroaBcd from 

£fi05,0Ofl to £931,01X1, aniL indiarublM'r goods from 
£374,0(K) to £411,(HK». UoaHtur exports from Knglund 
to Franco in the two years were valued at £272,(l0fl and 
£275,(XMi reajieetively. Among tin* exports from France 
to the United Kingdom, chemicaU morcaHe<l m value 
from £ftl7,0(X) to £099,000 ; oils, other than essent ial oils, 
from £112.0<X) to £22).(MM>. ami caoutchouc and gutta- 
jK*roha from £319,OtKl to £633,(XX). Essential ttils, on the 
other hand) decjreased from £104,000 to £139,(MKI. 

During the Hret six uiuntlis of 1906 (as compared with 
those of 1906) French imports of rubber ineroiiHod by 
£027,240, and ohemicals by £62,960; sodium nitrate, oil- 
Hoods, vegetable and mineral oils, and minerals showed 
falls in value. Exports of raw sugar uicreased £447.8IM) 
in value, and of refined, £449.600. Exports of minerals 
rose £60,240 in value. 


OKIVMAN CUKMirAF, lNT»n.STn,IKH IN 190.7. 
hd, of Trade Vonimercutl Series. No. 20, Nov. 25, 1900. 

The total numlier of chemical works of all kinds in 
Oormany increased last year from 8004 to 8278, and the 
number of hands employed therein from 179,792 to 
188,386. The total sinoimt paid in wages rwe from 
£9,068,627 to £9,681,372. As regards the foreign trade 
both in chemical raw materials and in chemical manu- 
facturea, the total value of the imjiorts rose lost year 
from £18,609,807 to £21,117,047, an increase of 14*1 per 
cent .: whilst the total value of the exports rose from 
£23,210,784 to £26.583,333, an inereoso of 14*6 per cent. 
This increase was largely duo to tho then approaching 
alteration in the Uerumn tariff (which eaine into force 
last March), for the increase in imports and exports in 
the previwjs year had been 7 i)er cent, and 5 per cent, 
respeotively (cf. this J., 1906, 1178) Whilst there waa an 
improvement in the alkali and aoid industry and business 
in soda was satisfactory, the eondition of the potash 
industry was leas favourable, Iwrause potash made from 
potassium chloride hod to compete with caustic jmteah lye 
iLy> d with naolass6s*ash, and, at times, with Kussian and 
Bohemian jiotash. The price of ferrooyanide salts kept 
low. b5t an improvement is anticipated owinj? to reduction 
of output. Tn© demand for Hulphurio acid was brisk, 
ospecially on the Bhine and m Westphalia, where the 
output of ammonium sulphate from coke works had largely 
iacraaaed. In spite of this, prices remained as before, 
the manufacturers being already committed at low 
prices. The strong demand for nitric acid by colour and 
explosive works continued, but ja-ioos did not keep ^ 
with the rise i> the raw material. Busmew in pur* 
maroutical, photographic. and technical 

varations was not favourable. There was a slight fmnng 
off In comparison with 1904, although rsIch were brink, 


iuit keen competition and foreign hostile tariffs prevented 
(ho industry rrom tdeonping the inoroosed cost of labAir 
and raw materials. This was especially the case in reg^ 
t^i alkaloids and pliarnpteout leal i^oduote, the consumption 
of which rose considerably botli in (Jormany and abroad, 
hut Rufferpd from severe competition, especially on the 
])art of th§ French manufacturers. The attention of the 
industi^ in France was drawn by foreign exhibits at the 
Paris Exhibition to compounds snob as oocaine, theo> 
bromine, pilocarpine, pnysostigmine, &a., and now, 
under the protection of a high import duty, the French 
are ^ble to place their superHuous output abroad and 
compete against CSormany. The coudition of the photo* 
graphic (ireparations industry ih similar, especially in 
regard to Hcnsitiscd silver paper, the price of which had 
to be reduced in view of American and Belgian com¬ 
petition. 'I'he German import duty is said to havo 
afforded iiiKufficiont protection against such competition, 
for live high tai'iffs of the United States, Spain, ^anoe, 
and Austria-Hungary enabled manufaoturora there to 
export some of their output at low prices. The oil-laoquer 
and oil-vornish industries, as well ss mineral and lacquer- 
paints, sold well in oonsequcnc© of activity in the building 
trade, but without imy marked increase in outputw The 
same may l>c said of organic acids and spirit preparations, 
the expiirt of which suffered not only from the hiaher 
duties levied abroad, but also from the favour whion is 
said to lie given to tho foreign trade by the German 
spirit ring. Kssontial oils have risen in price as cim- 
sumption increases, and will probably go higher, tince 
tho new eonimercial treaties do not seriously affect this 
industry, and the new Gorman Customs tariff now allows 
spice seeds (suoh tut aniseed, fennel, coriander, &o.) to 
come in free of duty for this manufacture. The manu* 
facture of artificial s^ilk still further developed during the 
past year, and now promises to l>ecome profitable. The 
Rtiiliu© dyestuff industry, the average output of whteh 
rose from 11*68 per cent, to 13*54 per cent, was entirely 
satisflketory. Exports, whioli form the greater ptft <w 
the output, are increasing, and to this result the rapid 
advance of German synthetic indigo has materially con* 
tributed. Business in artificial manures was on the 
whole good, and profits rose from 8*66 per cent, to 9 per 
cent. The demand for superphosphates was brisk, and 
consumption was about 5 per cent, gitiater than in the 
previous year. Prices rose owing to* mutual agreement 
among the manufacturers, but the rise of 40 cent, 
in raw materials for all factories which had failed to jH^teot 
thomsolves in time, prevented general improvement, 
(^nsiimption of Thomas meal kept pace with increased 
)^ocluction of 'i'homas slag; this manure alao, which, on 
account of its cheapness, had interfered with the use of 
superphosphates, rose in price. After some ffuotuatioa, 
there was a further nse in tiie price of ammonium sulphate, 
the production of which, in the lost few years, iias riMn 
about 160,000 tons. Business in explosives was unatteredf 
but profits rose from 10*4 wr cent, to 11*96 par cent. 
The match industry, which for a long time has had to be 
content with very modest profit#, also improved. The 
prohibition of the use of yellow phosphorus, which is to 
come into force in 1907, will probably increase the demand 
for safety matches. The lignite industry was satis* 
factory in 1905, profits increasing from 7*38 per cent. 
t4) 7*64 per cent Business in paraffin oils was pofitable, 
and tho consumption of this oil by Diesel motors mcreased. 
The sale of paraffin and of paraffin candles was normal, 
Tho indiarubber industry was affected by ^Be supply of 
raw material failing to liieep with the dema^, and 
by a rise in price ow'iug to sources of supply becoming 
more and more distant. Prices of manuiaotured indla* 
rubber remained low. partly owii^ to competition amongst 
india-rubber manufacturers. In OotoW the latter 
agreed to raise prices 10 per cent, and this has been 
accepted by the consumers. Nevertheless, the German 
inffia-rubber industry is not yet regarded as satisfactory, 
^offti for 1906 were only 7*96 per cent., os against 8*92 
in 1904. 
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New Books. 

P<mTi.ANi> ('K.M 1 CNT : Itr CowposilioN, Raw Matiriam,* 
MANlIFAOTflllt, TkHTINO. AND ANALySlS. By RioKABI) 
K. Meade, (IhemiBt to tlie Dexter Portland Pemont 
Dompaiiy. &■<’. Tlio Oheinioal PubliHhing Company, 
EiiRton, i’a., IT.H. America. lltOfl. Price 14a. 6d. 

8 vo volume, containing :i7(i pagea of eubjoot matter, an 
aitpondix, covering four pagea, and an alphabetical index. 
'iVre arc 100 illuatrationa. Tbe mibieet matter ia 
claaailled aa followa —T. Hiatory of the Development of 
the American Portland Coineiit Induatry. M andfaotub*. 
Tl. Chemical Compoaition ttf Portland (’cment. III. Raw 
Materiala. IV. Proportioning the Raw Materiala. V. 
Quarrying. Excavating, Drying, and Mixing the Raw 
■Materiala. VI. Crindiug the Raw Material, and Grinding 
Machinery. VII. Kilna and Burning. VIII. Cooling and 
Grinding the Clinker; Storing and Packing the Cement, 
Ac. Analytioat. Methods. IX. Analyaia of Cement. 
X. Analyaia of (!emcnt Mixturea, Slurry, &c. XI. 
Analyaia of the Raw' Materiala. Physicai. Ibstino. 
XII. Inapection of Camient. XIII. Specific Gravity. 
XIV. Fineneaa. XV. Time of netting. XVI. Tenaile 
Strength. XVI1. Soundiicaa. Miboeu.aneous. XVIII. 
Detection of Adulteration in Portland I’ement. XIX. 
Trial Biirninga. 


The New Physios and t!HE.MisTBV : A Skbier of Popplar 
Essays on Physical and Crkmioai. Sobjeots. By 
VV. A. Slienatono, F.K.S. Smith, Elder & Co., IC, 
Waterloo Place. London. KHXi. Price 7a. fid. net. 

8 vo volume, containing 3(81 iiages of subject matter, 
suh'divided under the following heads; — I. Matter, Motion, 
and Moleculea. 11. Some l•eee^lt Speculationa t^p the 
Conatitution of Matter. 111. Some recent thconea of 
the Ether. IV. Modern Theoriea of Light, V. Weighing 
a World VI. On Weighing Atoma. VIL Some aa|iectB 
of the new Chemistry. VTII. The Mechanica of Chemical 
Change. IX. Radium. X. Radium, and the Inter¬ 
pretation of Radio-active Changes, XI. (.arbon and 
thh Shapes of Atoms. Xll. Formonla and Fermentationa. 
Xllf. About Solutions. XIV. The Origin of Life. 


CdAYS 1 TllEllt OroDRRENOK, PlIOPEHXIES. AND UsES, 

WITH SrEOiAL Reference to trose of the Dnitbu 
States. By Heinrich Rise. Ph.D., Assistant Profcaaor 
of Economic Geology in Cornell University, Ac. John 
Wiley A Sons. New York, U.S. America. 190B, 
Chapman A Hall, LUL, London. Price ills. net. 

Laboe 8 vo volume, containing 4fi7 pageg of subject matter, 
with 141 illustrations, and the alphabetical index. The 
subject matter is arranged according to the following 
Bcheme i—1. Origin of Clay. II. Chemical Properties 
of Clays. III. I^ysioal Properties of Clay. IV. Kinds 
of Clay. V. Methods of Mining and Manufacture. 
VI. Distribution of Clay in the United States: Alabama 
ami laouisiana. VII. Maine, North Carolina. VII. North 
Dacota to Wyoming. ITII. Fuller’s Earth. 


Hermann von Helmuoltz. By Leo Koeniobbeeceu 
Translated by Frances A. Wedby. With a Ihreface 
by Lorii Kelvin, The Clarendon Fresa, Oxford. 
IBOO. Price Ifia. net. 

Royal 8yo volnme, containi^ 441) pages of subjeet 
matter, with three portraits. Tliis work is a Biography 
of Hoiinhoit/.. At the cloae of his Preface, Lord Kelvin 
adds, “The Oxford University Press has earned the 


gratitude of all i^gliah-speaking seiontifle workers in 
1 giving them this English voroion of Hie very valuable 
' ami intereating Life of Helmhultz, by Dr, KBnigslicrger.'' 

\ » ’’lik 

The PrinoifI^ of QHAi,rrATiVB Analyri*. From tbe 
Standpoint trf the theory of Eleotrolytio Diasooiation 
and the laiw of Mass Action. By WiLhblm BSttceh, 
Privatdooent in the University of Loipsic. Translated 
’ with the Author’s sanation, and revised with his oo- 
iiperation by William Gabb Smeaton, Instructor in 
(ieneral (iliemiatry in the University of Mioliigan. 
Rebman, Limited, 120. ShiSteabnry Avenue, London, 
W.C. 1900. Price Os. 

i 8vo volume, oontaining frontispiece (Plate of 8pect»), 
! dedication to W. Ostwald, 280 jiages of subject matter, 
; 10 illuatratious, and an alphabetical index. The subject 
I matter ia subdivided aa followa:—Introductina. I. 

Testing a Solution for Metals. II. Testing a Solution for 
I Anions. HI. The complete Analysis of a given Unknown: 
i (i.) Prcliminacy or Dry Tests, (ii.) To bring Solids into 
! Solutions. IV. The ' Rare Elements. V. Analytical 
j Tables. 


I Die Harze end die Haezbehaelter, mit Einrohliikh dkr 
! Milohsaeftk. Miatoriaoh-krilisohe und experiraentelle 
iBGememschaltmitzahlreinhenMitarbeiternausgBfUhrte 
I Untersuohungen. Von A. Tachiroh. Zweite stork 
erweiterte Aufiage. Oebriider Borntraeger’s Verlag, 
Iioipzig. 1900. Price kfl32. 

i Two 8vo volumoB. Vol. I. and Vol. II. Vol. I. containing 
! 1,092 pages of subject matter, and Vol. II. 141 pages, ond 
' the alphabetical index. The text is illustrated with 
; 104 engravings. The subject matter ia olaaaified aa 
I follows 1—1. Chemistry of the Resins. II. Thb 
I Author’s own Invertioations (a. Resinotonnolresins 
j or Tannolreaina. B Roaene-resins. o. RoiHnolic acid 
i Reaina. u. Resmolresina K. Aliphatoroeins (Fat-resins), 
i r. Chromoresins (Colour Resina), o. Enr.ymoreaina. h. 

I Glucoreaina. I. laictoreBins (Mi)ky juices. Guttapercha 
I group. Caoutchouc group). Chemistry of Caontehouc. 

' .7. PseudoresiiiH. k. Unciaasified resina. Vol. II. is 
; devoted to the iiotanical as|iccts of the auhject. 


Hume Office. Ventilation of Factories and Work¬ 
shops. Illuatralions of Methmla of Dust Extraction 
in Factories and Worlishops. Compiled by Commander 
Sir Hamilton P. Freer-Smith, R.N. (Late H.M. Superin¬ 
tending Inspector of Factories). Barling and Son, Ltd., 
34—40, Bacon Street, London, E. 1900. Price 4s. fid. 
Purchaseable directly or through any bookseller, from 
Wyman and Sous, Ltd., Fetter lAtne, London. E.C., and 
32, Abingdon Street, Westminster, London, S.W., or 
Oliver and Boyd, Edinburgh, or E. Ponsonby, 118, 
Grafton Street, Dublin. 


I Coal Tables. 1005. Wyman and Sons, Fetter Lane, 
j London, E.C. Price fid. 

This is the twelfth number of a publication annually 
prepared in the Commercial, Labour, and Statistical 
Deportment of the Board of Trade, showing the pro¬ 
duction and consumption of coal in the mincipal countries 
of the world during each of the years from 188fi to 1906, 
or to the most recent years for which the figures sre 
available. In addition to etatistios of pcodnotlon and 
consumption, particulars are also given of the average 
value per ton at the oollieries, the number of persons 
employsd in doal mining, coal imports and exports, &o. 
Statistics of lignite production and petroleum prodnotion 
in certain countries are also oontained in the return (sec 
also page 1209-1210.) 
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List of Council and Officers. 


President. 

Euslrtet* ('aroy, Tha (liau.m'ndjilf Faik, near 

Li verpool. 


Viec'President.s. 

Dr. L. JXaokt’IainJ, Snu^ llooU, Njirlh Il|•oa^i^^Jlv, Yonkorfi, 
N.Y., US.A. 

J. OartiT JioII, riie (’blT, lli;;lior BrouKliton, Mutwhertler 

Dr. V. (Joblent/., (’ollege of JMiurinacy, 115, OKlh 

Strrnt, New York City. U.S.A. 

Dr. l*Mw. DiverM, F.R.S., S, Oanmrig I’hua', I’alnco (}aU>, 
Lf>ndon, W. 

Dav^id Howard, Ilfvon Hoime, HuikliurHl Hill. Ebsox. 

Dr. J. Lf'wkowitHcli, 71, Prinry Road. Loinlon, N.W. 

Dr. E. <*. L<»ve, SO. EhhI ."uMh Street, New 
Uity, V S A. 

N. H. Martin, Ntirtlnunberliunl ILaul, NeweaHtle f>n-Tyn<'. 

Wm. H. Nie.holB. M.S., LL.I).. D.Sc., ‘Jr>, Ilroii<l Street, 
New York City, U.S.A. 

Sir Wm. UainBav. K.C.It., D Se., LL.I>, F.H .S., 1ft, Chester 
IVrrnee, London, N.W'. 

A. (lordnn Salnmon. I, I'VnrljnMdt Avenue. London. IC.t'. 

Charlofi VN^iglilnian. 1. I'Vn< tinieh .Aviniie. London. E.*' 

Ordtnar// J/cm/fcrs of Council. 

Dr. J. T. Dunn. 10. Dean Strc'el, NevvrHstle-on 'I’ynt!. 

Oscar (Jiittniarin. 12. Mark Lane. I>ondon, I*k(^ 

E. (Irani Hooper, It). Royal Avenue. Sloane S«pmfc. 
Loinion, S.W. 

Prtjf. W. K. Lang, Tlie (bnverHily, 'l oronto, (Aumda. 

A. R. Ling, Ha/eldene, KingsttM) Hoad, New .Mald(‘n. 

Dr. K. E. Mnrl\<‘l. 'I'ower House, Mev.sey, Waiiinglon 

Sir Hoverton Reilwood, +, Jlmhopsgati' Street Within, 
liondon, E.(^ 

Walter F. Kcid, Fieldside, Ad«lleHloiie. Surrey- 

Dr. F. .L Smale. < Ai Win. Davies C.i . ToDiito. Canada. 

'PhoH. 'Pvror. Stirling Clieinieal Work^, St alloid. Is. 

Sir 'I'hoH. Wardle. Ls'k, StatToidshire. 


(.'iuiiriHCit mui Svcrvturn's of Sections {hj-of}lcto 
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Birmingham : 

Chairuiftii .Prof. I’ln-.V P- KriinkUn.l, K.Ji.H, ’riu- 
Univerwitv. Uinmtiglmiu 

Secretary .. F. R- O’Shauglmessy, Tvburn, near Jiir- 
mmgham. 


Canadian : 
(’Imirinaii . 

Seeretaiy . 


lYof W. H. Klhs. Seliool 
Seienee, Toronto. Canialii. 
AIL Rnrtoii, 44. York Sin 
('amnia. 
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Si^oretary^.. 


Dr. ^fa'* T ('oiiioy. Adnoudaek, CrasMcn 
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\V Roscoe Httr.lwiek, 13, liiitnvia Builil- 
iiigs, Hiiikins Hey, l.ivcr|.i.«l. 


London : 

Cluiirnian .. 11. d. Friswell, LI, (ireat Tower Stieet, 
London. E.('. 

Secretary .. Julian L. Hakcr, Stainosbury Holt, 
KnigHton Road, Staines. 

Manche.ster : 

Chuirman .. Dr (L H. Iltuley, Marple Cottage, Marple, 
(licrthire. 

Secretary .. JhIiuh Hulnicr, Asli Villa, Choodle 
Htiline, Chosliire. 

Newcastle : 

Cluuriiian .. Prof. 11. Louis, Armstrong College, New* 
eastle-iiii-Tyno. 

Secretary .. Dr. F. (k (Jarrett, Armstrong College, Now* 
CftMtU‘-on-Tyne. 

h'nijlond: 

(.‘liainnan .. Himry Howard, Dymokc Street, Brook* 
line, Mas.’^.. U.S.A 

vSocretary .. .\hn» A. (Jatlin, Pox UHft. Boston. Moss., 
U S A. 

A’fii* Vont; 

Chairman ,. Ceorge C Stone, New Jersey Zinc Oo., 
71. Bioadway. New York (Yty, U.S.A. 

Seeretaiy .. Dr. H St hwcU/cr, 128, Duane Stroet. New 
Yhnk Oil), U.S.A. 

Nottingham : 

(Junnnaii .. J. M C. IhiLon, e/o Manlove, Alliott and 
Co , Nottingham. 

Set retarv . S, R. Pi til man. City Ivivboratorios, I, 
Regent Street, Nottingham. 

Scfftland : 

Cliairman . . J. S. Me.Nilhiir, 74, York Street, (*laHgt>w. 

Sfcictaiy .. Dr C E Fawsjtt, The University, (Jlwi* 
gow. 

Sydnetf, N.S. W. : 

(’hairniau . Dr. K. Creig Smith, Linnatan Society’s 
llouHe. Kli/.abeth Hay, Sydney. 

Seeretary .. T. U. Walton, Colonial Sugar Rofimng 
Co., O'tjonnell Street, Syoiiey. 

Yorkshire. : 

(’hail man .. IL W. Hram«on, Wynneliolmo, Far 
Ileadmgley, DsedM. 

Seereitary .. 1'hoH. Fairley, J7, East Parade, Leeds. 
Homnary Treasurer. 

Samuel Hall. East Ixmdon Soap Works, Bow, E. 
fiomrary Foreign Stcretary. 

Dr. Ludwig Mond, F.R.S., 20, Avenue Rood, Regent's 
Park, liondon, N.W. • 

(Jeneral Secretary. 

Chas. ft. OcHswell, Palace (yliambers, Wesiminstor, 8.W. 
(1'elegraphic addrt^H50, Palatable, London. 
Tele 5 mono No. 710, Victoria.) 

Editor. 

WatBon Smith, 34. Upper Park Road, Haverstock Hill, 
I.ondon, N.W. 
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1603. AbrahBm, Herbert, 13, Weet 89th Street, New 
York Qty. U. 8 .A., Chemiet. 

1602. Aoker, Cbaa. E., lOS, Qluok Building, Niagara Ealli, 

N.ir., D. 8 .A., Manufaetorer. i 

1608. Aokermann, Frau W., 86 , Pierrepont Street. I 
Brooklyn, N.Y., U.S.A., Chemiet. ( 

1603. Aeton, J. Rowland, Wioklewood, Maze Road, Kew, | 

RW., QtU Servant. 

1862. Adame, Arthur, Kelvin Houae, Edgbaeton Road, 
Smethwick, near Birmingham, Science Lecturer. 

1867. Adame. Thoe. H., Endon Villa, Victoria Avenue, 

Borrowaeh, near Derby, Analyet. 

1906. Adame, William W., Norwood, Maae., U.S.A., 

lAiather Worke Manager. 

1896. Adameon, G. P., c/o The Baker and Adanieon 
Chemical Co,, Eaeton, Pa., U.S.A., Manufac¬ 
turing Chemiet. 

1861. Adcock, S. R., St. Helena Smelting Co., Atlaa 
Court, St. Helene, Lancaahlre, Analytical 
Chemiet. 

1601. Addiaon, Leonard, o/o Meean. Burt, Boulton, and 

Haywood, Selzaete, Belgium, Chemiet. 

1868. Adgate, M., Naugatuck, Conn., U.S.A., Chemlat. 
1868. Adiaeaewich, Ale*. V., 14, Addiaon Park Malone, 

Keneington, W., Oil Engineer. 

1896. Adler, Dr. Leon N., Adler Colour and Chemical 
Work*, 100, William Street, New York City, 
U.S.A., Manufacturing Chemiet. 

1907. Adley, Geo. 8., Storer’e Wharf, Poplar, London, E.. 
e Vamiah Manufacturer. 

1888. Adriance, Dr. John 8 ., The Union League dub. New 
York City, U. 8 .A., Analytical Chemiet. 

1899. Adrot, L 6 on, Woodeide, Long Teland, N.Y., U.S.A., 

Chemiet. 

1888. Aitken, J. B., Gerard’a Fold Chemical Work*, 
Widnee, diemical Manufacturer. 

1884. Akitt, Thoe., Mijnbouw Maatachappij Katahoen, 
Lebong Soelit, Benkoelen, Suma^a, Chemiet. 
1883. Albright, G. 8 ., Bromeaberrow Place, Ledbury, 
Chemical Manufacturer. 

O.M. Albright, W. A., 29, Frederick Road, Edgbaeton, 
Birmi^ham, Chemical Manufacturer. 

1606. Alcoek, nanh H., 9, Broad Street Corner, Bir¬ 
mingham, Analyst. 

1861. Alcock, Jno. W., Central Brewery, Mott Street, 
Birmingham, Maltatar and Brewer. 

1602. Alden, Frederick, 842, 22nd Avenue, Milwaukee, 

Wii., U. 8 .A., Chemiat. 

1868. Alden, John, Chemltial Laboratory, Pacdfic Milla, 

Lawmnoe, Maaa., U.S.A., Chemiat. 

1906. Alder,4H. W., 18, Holyhead Road, Coventry, Work* 
Chemiat. 

1900. Aldrich, Roger C., c/o Franklin H. Kalbfleiaoh Co., 

Elizabeth, N.J., tl.S.A., Mechanical Engineer. 
1890. Aidiiok, I^win John, 63, Alpha R^, Weat Ferry 
Road, KOlwalt, £., Worka Sub-Managw. 

1906. Alaon, Armen P.. 372/4. Atlantia Avenue, Boaton, 
Maea., U.S.A., DyoituE and Chemicid Merchant. 

1869. Alaxai^er, D. Bow W., 1020, Date Stie^ Lo* 

AaMl**, Oai, U.S.A., Chemiat. 

1600. Aleximaer, Jerome, o/o Nattoiwl Oum and Mica 
Co., 0^10, Wait 46th Street, New York City, 
VeStAw CSMOrift. 

',)MlW.''AliMti»der,'W. t., Qmmnook. Scale*, IfanohMter, 

' ^..ntjweliet. , ' 


1906. Allan, David, o/o Price's Patent Candle Co., LbL, 
Belmont Works, Battersea, S.W., CSiemiat. 

1891. Allan, F. H. Titilw, Portobello Honae, Wakefield, 
Analytical Chemiat. 

1898. Allan, John, 66, Northen Grove, West Didtbary. 
near Manchester, Chemist. 

1902. Allbright, Wm. B., 6139, Lexington Avenue, 

Cbioago, HI., U.S.A., diemicM E^ueer. 

O.M. Alldred, C. H., 8, St. Margaret’s Road, Plumstead 
Common, Kent, Analytioal Chemiet. 

1898. Allamsn, Dr. Qellert, Swarthmore College, Swattii. 
mote. Pa., U.8.A., Professor of Chemistry. 

1903. Allen, Chaa. A., 96, Manor Road, Darwen, Innoa- 

shire. Chemist. 

1902. Allen, Chas. D., iun., 641, 6th Street, Brooklyn, 
N.Y., U.8.A., Chemist. 

O.M. Allen, j., 164, UppeP North Street, Fo{dar, B., 
Manufacturing Chemist. 

1901. Allen, R. F., 1241, South 47th Street, Philadelphia, 
Pa., U.S.A., Chemist. ^ 

1889. Allen, R. L., Hillside, and (Journals) o/o Brunner, 
Mond A Co., Ltd., Sandbach, Cheshire, Ana¬ 
lytical Chemiet. 

1904. Allen, Thos. K, o/o Ametioan Aristq^ype (To,, 

Jamestown, N.Y., U.S.A., Chemist. 

1900. Allen, Wilfrid T., Allington, Bexley, Kent, Director. 

1893. Allerton, Rt. Hon. Lord, F.R.8. (Journals), Allerton 

Hall, near I.«edB j and o/o W. L. Jackson and 
Sons, Ltd., BusUngtborpe, Leeds, Tanner. 

O.M. Allbusen, A., Qateshead-mt-Tyue, Chemical Manu* 
facturer. 

1886. Allibon, Q. H., 36, Eglantine Avenue, Belfast, 

Ireland, Chemical Works Manager. 

1887. Alliott, J. B., Messrs. Manlove, Aliiott, and Co., 

Ltd., Nottingham, Meohanioal Engineer. 

1896. Allison, Wm. 0., icio, William Street, New York, 
City, U.S.A., Publisher of “ Oil, Paint and Drug 
Reporter.” 

1905. AU^a, Jas., c/o The Clayton Aniline Go., Ltd., 

Clayton, Manchester, Secretary. 

1004. .41pers, Wm. C., Broadway ai^ 31st Streep New 
York City; U.8.A., Manufacturing Chemist 
1889. Aipiar, Agop, Smyrna, Asia Minor, Morphia Manu¬ 
facturer. 

j 1896. Alsim, Wm. K., 137, Grove Street, Stamford, Conn., 
U.S.A., Oiemist. 

1901. Alston, Bobt. A., o/o Glenoairn Main Reef Q« H. Co., 

P.O. Box 191, Germiston, Transvaal, Mining 
Engineer. 

1904. Alton, W. Lester, 11. Briar Walk, Putney, S.W., 
Chemist. 

1898. Ambler, Chaa. TaaSe, Dfaathara Station, E. L Ry., 
Bengal, India, Mine Owner and Coatraetoc. 

1906. Amory, L. H., o/o Messn. J. Heathooat and Oci.i 

Tiverton, Devon, Lace Maou&oturor. 

160a Anderson, Jas. W., The Paddock, Hallia^near 
Rochester, Kent, Analylical Chemiat 
1889. Anderson, Robt T. B., ^ Boalea Drive, Daniil** 
toon, Glasgow, Xectuiioal Cfitemist 

1894. Anderwn, Dr. W. Caniek, 7, Scott Street, OonlMt 

Hill, Glasgow, Conraltiiig dMiphit and Ifotal* 
uu#«t s 

0.1L Anderieh, O. H., HowimdjdHv SowdMl. YtWki, 
CSmnioal Hamaiaotuter. s '. 

IM6. 'Awdniaai Dr.. 'K ' P,, ^'QnMtotta, ■OmaMm' 

Lcmd^ B.<Bn'Cbeorist 







**^J"*». W., o/o The Johft C^mr lihnn. 

1908. Wia a, 79, Tonawanda Bteeet, Buffalo, 

loon Aiim'^'‘.fT'-M^' Works). 

1908. N. A., W. moent’a, Oraett Road, Grays, 

n u H (^oumah) Central Wharf, Bow, E., Chom^. 
0.a Angall, J.. 8, Beaoonsfleld, Derby Road, Withing. 
iaon • Chemical Lecturer. ^ 

1092. Aan(mdale„a J. K, The Briaty, Shotley Bridge, Co. 

Paper Maker. ^ ' 

IBgg. An^dale, H., Polton Paper Works, Mid- 
,ooe i Paper Maker. 

188?, Ab^Iki^ R H., 16, Water Lane, Tower Street, 

• o,w s 5’®'! Master Lighterman. 

1894s AntOMlw, L. A., 263, Broadway, Now York CSty, 
U.SsA., Colour Manufacturer. 

1908. Anapaoh, Ita. R., 14, Oakroyd Terrace, Manningham, 
Bradfrad, Chemist. " 

}*^ B«y St«et, Thronto. Canada. 

1899. Appleby, a W., Parnworth, near Widnes, Lan¬ 

cashire, Hth and Siae Manufacturer. 

190*. Appleby, Jos., Famley, Moor Lane, Great Crosby, 
Lirerpool, Flour Aliller. 

1906. Appleby, L. C. B., o/o Messrs. R. Bishop & Sons, 
Newark-on-Trent, Maltster. 

1895. Appleby. Prof. W. R., 911, 8th Street, S.E., Minne- 
apoUi, Minn., U.S.A.#ProfisBo> of Mining and 
Motallui^. 

1894. Appleton, H, A., 63, Rosedale Road, Forest Gate, 
£., Analytical Chemist. 

1897. Appleton, Dr. Juo. Howard, 209, Angell Street, Pro- ' 
videnoe, R.I., U.8.A., Professor of Chemistry. 

1900. Appleyard, Gea H., o/o British Oil and Cake Mills, 

Ltd., 151, Cleveland Street, Hull, Chemist. 

1906. Applefard, Jas. R., Royal Technical Institute, 
Salford, Lecturer. 

1904. Appleyard, Percy, Albany, West Australia, Chemist. 

1903. Arocgast, Ralph, o/o Edison Storage Battery Co., 

Silver Lake, N.J., U.8.A., Chemist. 

1001. Ai'chbold, Dr. Geo., o/o J. D. Conover Co., 101, 
Franklin Street, New York City, U.RA., Chemist. 
O.M. Arohbutt, Leonard, The Yews, Madeley Street, 
Derby, Analytaoal CSiemist. 

1899. Arohdale, T. Henry, 77, Queen’s Road, Blackburn, 

Manager of Tar and Ammonia Works. 

1904. Arohdale, Wm., 21, Oldham Road, Milee Platting, 

Hanohester, Manager of Chemical Works. 

1901. Ardogh, Edw. G. B., Schonl of Practical Science, 

Toronto, Canada, Oboniist. 

1900. Ardem, Edw., 4, Westbourae Road, Urmston, 

Manchester, Chemist. 

1901. Ar^l, FhiUp, 728-732, Majestio Buildings, 

Denver, Oofo,, U.8.A., Manager (Gold Extraction 
Works). 

1902. Armstrong, Edward E., Pennsylvania Salt Hanufae- 

tuiing Ca, Natrtma, Fa., U.S.A., Manufaoturing 
Ouimat. 

1906. Armstrong, Dr. E. Fnmkland, Lodge Hotel, King’s 
Road, Beading, Works Chemist. 

1890. Armstrong, Riohard, Saul Street Soap Works, 
Preston, Lancashire, Soap Mannfaeturer. 

1906. Armstrong, Theodore, 116, Chestnut Street, Phila¬ 
delphia Pa., D.S.A., President, Penn. Salt Manu- 
laotur^ Co. 

1906. Arnold, iknnk L., 32, School Street, North Woburn, 


Uosa., D.S.A., Ohemiat 
1801. AAcH o. Bdmund. 6, Kinsgfiidd Terraw, Faver- 
sham, Kent, Manager (^Cotton Powder Co., Ltd.). 
1888. Amotti 0. W.., Campbell, 114, Viotoria Streai, 
Toronto, Chnisda, A^nltural Cammist. 

18(A Am^ A. S., Moroa, 42, 2“, Gijon, Spain, Chemist 
.MetslhiMdst. 

1801. Arw«W,iA*a»w 8. D-, Ttm Street Wotta, Eoaton, 
18M; Mim K^«Oata*«y»<)to. 

fltowt, Saa^liHsiafaaw, 


I. Ashtoy. Pkank Wtotem:iQhw>fcat jUTsfeiilfciiiBiii? 
0o„ Denver, cMo,, D.8,A., Cammtet, 

I. AsWey, HartiMm Everett, Newell, Wes* VW, 

Metiillnrgioal Cbemist. „ . 

t Ashton, Jaa., Rhodes FWm, WhiteSMd. 

Camlet and Manager. 

I. Ashton-Boat, W.D. Sss Boat, W, D. Ashton. 

i. Asbwell, 3. U., 117, WateHoo Oeaoent, HSie EOMipk 
Nottingham, Bleacher and Dyer. 

:. Ashworth, Arthur, Fembill Cbemioal Worts, Btngr, 
Lanes., Cbemioal Manulootnrer. 

I. Ashworth, Jno. B„ 11, The Promenade, Egremont, 
Cheshire, Manager. 

. Aspey. Urban, jun., Now Station Soap Worts. 
School Close, Leeds, Works Manager and 
Chemist. 

. Aspinall, Thoe., 62, Gilnow Road, Bolton, Analytiott - 
and Manufaoturing Chemist. 

l Aston, Bernard C., Agrieulturai Depsrtmesi, 
Wellington. Now Zealand, Chemist. 

. Atkins, 0. E., Teigngraoe, Byoullah Park, Enisld. 
N., Chronometer Maker, 

>. Atkinson, A. J., 44, Stuart Street, Cardiff, Ana¬ 
lytical Chemist. 

. Atkinson, Edwin B., Furze Glen, lAmbert Rood, 
Groat Grimsby, LMturor in Chemistry. 

. Atkinson, James P., Dept of Health 66tii StHOt 
and 6th Avenue, New York City, U 8.A., OhemtSt. 

. Atkinson, Jno. W., Bottcravia, Col., U.S,A,,Ohenllt> 

. Atteaux, F, E., 176, Purchase Street BMton. Mssa., 
U.8.A.. Dyestuff Importer. 

Attffeld, Dr. J., F.R.S., Ashlands, Watford, Herta. 

. Atwood, Frank W., 216, Milk Stra^, Boatott, 
Mass., U.S.A., Choniist. 

. Auohterionie, Wm., jun., o/o dark Thread Ctt., ■ 
Newark, N.J,, U.8.A., Dyoworks Mam^r. 

. Auden, Dr. H. A., WestwoM, Grossend^ Uver, 

• pool. Chemist. 

. Anger. Ohas. L.. 426, Park Avenue, Patantm, 1M'„ 
U.S.A., Silk Dyer. 

. Austen, Prof. Peter T., (Journals) 204, Wfi* 88fh 
Street, and (oommunicalions) 89, Pine Stmrt 
New York City, U.S.A,, Professor of Chemistry. 

. Austin, J. H., Allsoott Wellington, Shrcmaldra 
Analytical Chemist. * 

Auty, Albert M., e/o John Smith and Sons, Ltd.. 

Innld Head Mills, Bradford, Chemist. 

Avery, D., Working Mon’s College, Melboome, Vlit, 
Australif^ Teacher of Chemistry. 

Aykroyd, H. E., Scaitoliffe, Queen's Road, lUdey. 
Yorks, Dyer, 

Aylsworth, Jonas W., 223, Midland Avwuie, Boat 
Orange, N.J., U.S.A., Chemist 
Ayres, W. J., P.O. Box 187, Peraambuoo, Eraoil, 
Sugar Expert. 


1904. Babb, Edward E.. 41, Central Wharf. Boaton, Hart, 
U.8.A., Food Analyst ‘; 

1895. Bacon, Nathuiiel T., Peace Dale, Rhode Ifdoirt'; 

U.S.A.. diexoical fiiudUMr. ‘ 

1903. Bacon, R. A., Biohmood Hill, Long 1^4, Nix'-", 
U.8.A., Manirfaotnring Chendst. 

1897. Bacon, Wm., 4 , New Court, Unoola'a'Dui, W,^., 
diemist ■ 

1897. Badook, Stanlm H., Holmwood, Wmrtsry Ai' i 

Trym, near Bristol, Smdter. - 

1898. Baekeland, Dr. Leo, Snug Book, Nwrt ThkMiMlrt. ■ 

Yonken, N.Y., U.S.A^ u.,>.ys.,rfyyi,|g OhrtwK < 
1902. Baer, Dr. Samnet 

Loois, Mb., U.8.'A., "rnitultlnri ‘flini'lidlHi 
1908. Bailey, Pinf. k B. ft, 

noirtMity, .lanrirtea, .1^,' 

.1886. BiHfinEiWnVi AlmimfljpT|‘in<'i(ri,(ti(li;M^ 
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•I90S. Bftilar, Huold J., UuHime Ooke Work>i Ponty¬ 
pridd, S. Wales, Chemist. 

1888. Bailey. Henry, 6, Elaenham Boad, Wimbledon 
Park, S.W., Anslytioal Chemist. 

1908. Bailey, Ralph, W., c/o Messrs. Stiliwell & Gladding, 
fiS, Pnlton Street, Mew York City, U.8.A., 
Chemist. 

1888. Bailey, Dr, T. Lewis, Glasaford Creek, Miriam 
Vide, Queensland, Anstralia, Chemist. 

1888. Bailey, Sir W. H., Albion Works, Salford, Man¬ 
chester, Chemical Engineer. 

1888. Bailey. Walter P.. Empress de Gas, 13, San Roque, 

Seville, Spain, Chemical Engineer and Manager. 

1902. Bain, Jas. Watson, School of Practical Science, 
Toronto, Ont., Canada, ChemiRt. 

1890. Baird, H. Harpw, 14, Cross Street, Hatton Guden, 

London, E.C., Laboratory Furnisher. 

1902. Baird, Dr. Julian W., Massachusetts College of 

Pharmacy, Boston. Mass, U.S.A., Professor of 
Chemistry. 

1891. Baird, Wm., o/o Lewis Berger and Sons, Ltd., 

Homerton, N.E., Technical Chemist. 

1896. Baird, W. Raymond, 271, Broadway, New York 
City, C.S.A., Patent lawyer. 

1890. Baiistow, John, Burley, Queen's Park, Chester, 

Chemical Works Manager. 

1903. Baker, Arthur, 90, Blackburn Road, Darwen, 

Lancs., Cliemist. 

1902. Baker, CSias. F., Technical College, Sunderland, 

Lecturer in Chemistry. 

1901. Bidcer, F. Guy Stirling, Marryatt’s Lodge. The 
Forest, Snaresbrook, Essex, Student. 

1883. Baker, Harry, Epwortb House, Moughland Lane, . 

Runcorn, Analytical Chemist. 

1906. Baker, Henry, 18, Booth Street, Manchester, Secre¬ 
tary. 

1899. Baker, H. Fenimore, o/o Thomsen Chemical Co., 
Baltimore, Md., U.S.A., President. • 

1904. Baker, John T., c/o J. T. Baker Chemical Co.. 

Phillipebnrg, N.J., D.S.A., Manufacturing 

Chemist. 

1892. Baker, Julian L., Staincsbury Holt, Kingston Road, 

Staines, Brewing and Sugar Chemist. 

,1886. Baker, Theodore, P.O. Box 71, Wilmington, Del., 
U.8.A., Analytical Chemist. 

1898. Baldwin, Abram T., Solvay Process Co.. Syracuse, 
N.'if., U.8.A., Alkali Manufacturer. 

1908. Baldwin, F. H., Bergenport Chemical Works, Bay¬ 
onne. N.J., U.S.Ai, Superintendent. 

1903. Baldwin, Dr. H. B., 027, Broad Street, Newark, 

N.J., D.S.A., Chemist (Dept, of Public Health). 
1903. Bidl, S. F., Hull Avenue and 209th Street, New York 
City, D.8.A., Analytical Chemist. 

1889. Ballantyne, Horatio, 76, Chancery lame, Ixmdon, 

W.'C., Analytical and Consulting Chemist. 

1908. Ballantyne, W. H., Ill, Hatton Garden, London, 
E.C., Patent Agent's Assistant. 

Q.M. Bollard, Edw. G., 7, CWstall Chambers, Chester, 
Alkali Works Inspector. 

1891. Ballinger, Jno., Free library, Cardiff, Librarian. 
1903. Boltxly, E. B., o/o Semet Solvay Co., Syracuse, N.Y., 

U.S.A., Supeiintendent. 

O.M. Bomber, H. IL. 9, Victoria Street, London, S.W., 
Consulting Chemist. 

1894. B^nber, H. K. G., Ingrm House, Greenhithe, 
Kent, Cement Works Chemist and Manager. 
1898, Bomford, Horry, 70, Duckworth Terrace, Bradford, 
Yorks., Dyer. 

1906. Bompton, Geo. F., Room 24, 68, Essex Street, 
Boston, Mass., U.S.A., Chemist. 

1906. Bancroft, John, Wilmington, Del., U.S.A., Bleacher 
and I)yer. 

O.M. Banister, H, G, Elmhuiet, Kundellsands, near 
liverpool, Chemiosl Works Manager. 

’' 1880;' Bookl, jno. H., o/o Bioketta and Banks, 104, Jidm 
Steeet, New York CSty. U.S. A., Mining Erigineer, 
188S, ’BanBate, Jcihn F„ 59, Court Street, North Ahdover, 
.Maas., U.S.A.. Ohomiit (Woolton Wll), 

;'1886. Bonaav Spaniel. 4, Ivanhoe Rood, liverpool, 
PMtdewa l^nchont, 


O.M, Bannister, R,, 69, Ttegunier Rood, Sooth Kenatag- 
ton, S.W., Anslytioal Ohamtst. 

O.M. Baonitter, W., Victoria lodga, Otok, Izdaad. 
Honufaeturing Chemist. 

1901. Barber, Oapt. R., Georgetown, Ont., Cenodo, 

Ansl3rtio^ Ohemiit. 

1906. Barbour. Robt. B., Eclipse Chemical Manufacturing 
Co., Chelmsford, Mass., U.S.A., Manager. 

1892. Barden, Alf., Far Bank, BhMley, near Huddtofleld, 
Glue and Size Maker. 

1896. Bardwell, Fred. L., Msssochusetta Institute of 
Technology, Boston, Moss., U.S.A., Assistant 
Professor of Chemistry. 

1903. Baringer, Fred. J., Eagle White Lead Works, 1020, 

Broadway, Gncinnati, Ohio, U.8.A., Ohsmist. 

1902. Barker, Hugh 8., 82, Cumberland Avenue, Sefton 

Park, Liverpool, Ijiboratory Furnisher. 

1906. Barker, Perry, c/o U.S. Fuel Testing Plant. Boilei 
Division, St. Louis, Mo., D.R.A., Chemist. 

1896. Barlow, Clinton W., 103-106, Greene Street, New 

York City, U.S.A., Merchant. 

1901. Barlow, John J., 177, Manchester Road, Accrington, 
Calico Printer's Chemist. 

1899. Barlow, Wm., 311, Market Street, Droylsden, neat 
Manchester, Analytical Chemist. 

1906. Barnes, A. G., Grassmoor Collieries, Chesteriield, 
Colliery Projwietor. 

1891. Barnes, Edward A., Sundalen, Aasenfjorden, 
Norway, Technipal Chemist. 

1901. Barnes, IVed., 2, Fairview, Canterbury Road, 

Sittingtoiime, Kent, Paper Mill Chemist. 

1906. Barnes, F. V., 44, Lucknow Avenue, Nottingham, 
Gas Works Chemist. 

1884. Barnes, H. J., Phoonii Chemical Works, Hackney 
Wiok, N.E., Manufacturing Chemist. 

1884. Barnes, Jonathan, 301, Great Qowes Street, Man¬ 
chester, Anslytioal Cliemist. 

O.M. Barnes, Jos., Green Vale, Westhoughton, near 
Boiton, Lancashire, Analytical Chemist. 

1902. Barnett, Marcus S., Colonial Sugar Reffning Co„ 

Ltd., O’Connell Street, Sydney, N.S.W., Australia, 
Sugar Works Chemist. 

1897. Barnett, Robt. E., 9, Virginia Road, Leeds, Head¬ 

master (Leeds Technics School). 

1898. Barnicott, Jas. A., Messrs. May and Baker lAd., 

Garden Wharf, Church Road, Battersea, S.W., 
Ohemioal Manufacturer. 

1904. Baron. Wm. Briscoe, c/o The Fuel Saving and 

Water Treating Co., Ltd., 2, Booth Street, Albert 
Square, Manchester. Chemist. 

1901. Barr, Geo., c/o Trimble Dveing and Printing Co., 
Philadelphia, Pa., U.S.A., Calico Printer. 

O.M. Barr, J., Dinting Vale, Dinting, near Manchester, 
Chemical Manager. 

1906. Damolough, C. E.. Wood View, Hanningham, 
Bradford, Chemist. 

1890. Barraclough, Wm. H., Beoohwood, Mortomley, near 
Sheffield, Analytioid Chemist, 

1896. Barratt, J. Treeby, Bronheulog, Hoatyn, North 
Woles, Chemist and Manager. 

1890. Barrett, Arthur A., 6, Strada del Poszo Leone, 
Messina, Sicily, Manufacturer of Essential Oils. 
1890. Biwrie, D. MoLaurin, P.O. Box 193, Qormiaton, 
(^nsvaal, AnaMoal Chemist. 

1900. Barrow, Jos., 18, The Grovu, Bebington, CSwshire, 
Chemist. 

1906. Barrs, Chas. E., 20, Carlingford Road, Hampstead, 
N.W., Analyst. - 

1906. Barry, Eugene, Ayer, Moss., U.S.A,, Leafinet Manu- 
faetnrer. 

1893. Barton, G. E., o/o Wfaitoll, Tatum, and Co., Slint 
Gla« Woiks, MiUviile, N.J., U.aA., Teolnioid 
Chemist. 

1900. Barton L Edward, Broadway, cor. l^atoiMT Street, 
Albany, N.Y., U.B.A.. Gbemirt, 

1003. Bmtiipp, Geo. F., 20, Grove Bpod, Woosteod, 
,'' . Rssu, Awdytloal Ohbmisfc « : 

1906. “ftirtoh, Ed^, e/i> Alta ColffoBtifa Sirtt Sugar Co.. 
Hamilton, Co., Cal., U-KA-, vaeaidal 
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VmMrSSTbaiy. K. ^ 

Wtt, M6. UtohBeW Stnet, fonington, 

Cwm., p.8.A., CbeiBtat. -nngim, 

" lAdbroke,” Hcyle, Comvall, Teob- 
^al ChewMt (N»tion*l Expkwivw Co., Ltd.). 

A. H. M, Biidgs Avenue, Hiunmatemith, 
W., CSjemiW. 

C. 0., o/o College Ilbrery, Cedar Rapid*, 
Iowa, U.9.A., Teaober of Chemistry. 

Batty, R. B., WhamoUflfe, Brdington, near Birming¬ 
ham, Niokcl Works Manager. 

Baty, IS. J., BriUsh Insulated and Holsby Cables, 
Ltd., Preseot. lanes., Chief Chemist. 

Bauer, Geo. W., 632, Saeramento Street, Sen 

4 ;Franoi*oo, Cal., U.S.A.. Vice-President and 
Chemist (Hop and Malt Co-l. 

Bauer, H. P., Mo, McAllister Avenue. Waukegan, 
IB., U.B.A., Chemist. 

Baur, Jacob, 67, Wells Street, Chicago, Hi., U.S.A., 
liquid Carbonio Acid Manufacturer. 

BaxtOT, John G., 143, Milton Road, Gravesend, 
Kent, Chemist. 

Baxter, W. H., Nuthurst, Streatham, S.W., Brewery 
Director, 

Bayly, Francis W., Assaycr. 

Bayly, Ksrold G., Caine Ste. Madeieinc, San Fer¬ 
nando. Trinidad, Analytical Chemist. 

Baynes, J., Royal Ohambers, Soalo Lane, Hull, 
County and Borough Analyet. 

Beadle, Alee A., Greeniyys, Granville Road, High 
Barnet, Herts., Bleotro-Chemist 

Beadle, Clayton, Halewood, Sidoup, Kent, Con- 
eulting Chemist. 

Bealey, Adam C.. o/o A. C. Beaiey and Sons, 
RadcUSe, Lancashire, Bleacher and Alkali Mann- 
faoturer. 

Bean, Percy, 10, Marsclen Street, Manchester, 
Analytical Oliemist. 

Beanes, E„ Moatlands, Paddock W'ood, Kent, 
Manufacturing Chemist. 

Beasley, Jno. K., c/o Hong Kong and Shanghai 
flanking Corporation, Ltd., Singapore. S.S.. 
Motallurgicai Chemist. 

Beaven. E. 8., 6, Boreham Terraco, Warminster, 
Wilts, Maltster. 

Beaver, Chas. J., Holme l-ea, Ashley Hoad, Halo, 
Cheshire, Chemist. 

Beok, Herbert H., 105, South Queen Street, Lan- 
oaater. Fa., U.S.A., Chemist. 

Beckers, Dr. Wm., 128, Duane Street, New York 
City, U.S.A., Chemist. 

Beokett, O. H., Hartford. South Beach Avenue, 
Ardrossan, Scotland, Analytical Chemist. 

Beokett, Jos. H.. Duffryn House, Ebbw Vale, Mmi., 
Analytical Chemist. 

Beokwith, Edw. Pierrepont, Garrison on the 
Hudson, N.Y., U.S.A., Chemist. 

Bedford. Alt G, 26, Broadway, New York Qty, 
U.KA., Chemioal Merchant. 

Bedford, Chas. 8., Rooella. Weetwood, Hoadingley, 
Le^, Itonufaoturing Chemist. 

Bedford, Jas. E., Messrs. Wood and Bedford, 
Airedale CSiemioa! Works, Leeds, Monafaotnriug 
ebanriat. _ „ 

Bedson, Prot P. Phillips, Armstroni College, 
Newoastle-on-Tyne, Professor of aienustry. 

Beebe, Murray C.. Univereity of Wisooniin, Madiaon, 
Wi»., D.8.A.. Engineer. j „ r.j 

fliMven, aiftord J., c/o Brotberton and Co., Lt4 
Holmee Street, Dewsbury Road, Leeds, Analyst. 

Bohr. Dr. Arno, 432. Arlington Court, Pasadona, 
Csl., V.S.Ai, tSieinist. 

Babhend. P., 84, Front Street. New York Qty, 
D.S.A.. Importer of Chemioal Stoneware. 

r, Georm* T., 11, Univeisity Gardens, Glasgow, 
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II. B.A., Odn flacBirt. 

BeU, Edwin CdSSudmisi»9.''''lW':'v^i9ll^^ 
Germany, Manager.': ‘ 

Ball, H, N., Twr Stoeet, XikTaraai!|^/ 

Company Manager. . 

BeU, dr Hugh, Bart., MidMeateoiid)«MirXM, ' 
Soda smd Iron Hannbotnnr. . ■ . . o. 

Bell, Hugh P., 3, Mlnotng Lane, tondbn, ILO., ' 
ChiMnist. 

BeU, J. Carter, Bank Houaa, The CME, Slf^ 
Broughton, Manoheaier, Public AnalMt. . ' -, I 
BeU, J. Ferguson, Derby Gas Ugbt Md OUfit 
Co., Derby, Gaa Engineer. 

Bell. Mwciis. Commonwealth of Australia OfAoas, 
72, Victoria Street, Ixmdon, S.W., until JnM 
15th i then Explosives Dept., 423, FUndars Lank, 
Mellioume, Victoria, Chemist. 

BeU, Hiss M. H., Tidans Dniveralty Libranr, Ifdir 
Orleans, La., U.S.A., librarian. 

Bell, P. Carter, MiUbum, N.J., U.S.A.. OhaaMsat 
Manufacturer. 

Bement, Alburto, Amerioan Trust Buiidittff, CSdoaiO, 

III. , U.S.A., Chemioal Engineer. 

Bendix, D., 371, Romford Rood, Forest CMte, E,^ 
Managing Chemist, British Alixarin Oo., Ltd. 
Benfey, Dr. Hans, 296, North Road, dayton, IKbs* 
Chester, Manufacturing Chemist. 

Benham, Keith, Deans wll, Stafford, Anal^tiaai 
and Consulting Chemist. 

Benjamin, Albert, Springbrook Works, Middletim 
Road, Oldham, Bleach and Dyewotks Hanagar. 
Benjamin, Dr. M., Smithsonian InadtutlDa, Waaii> 
ington, D.C., U.6.A., Gmaultiiig Ohamlat, ILiC 
Benn, R. H. D., 16, SpringSeld Avenue, WaatstmNrtk 
MontreaL Canada, Ai^ytioal Chemiat. 

Bennett, A. E. J., Bethel, Vermont, U.ff.iL, laatfaar 
hlanufaeturer. 

Bennett, Alex. H., e/o 0. H. Ogaton * Uoaca, 

* Messina, Sicily, Chemist. 

Bennett, Arnold, c/o Montreal Steel Wodka, Ltd^ 
Canal Bonk, Point St. Charles, Uontr^, Osjiada, 
Chemist. 

Bennett, Thos., Biroh Vale, near StookpoiL Qillao. 
Printer. 

Bennie, P, MoN., P.O. Box 29, Niagara Falls* N,1L. 

U.S.A.. Consulting Chemist. 

Benson, Richard W., Publio Analysts’ Laboratoty, 
67, Surrey Street, Sheffield, Analytical Chamiit. 
Bentley, Prof. W. B., 42, Morrla Avenue, AtbsM, 
Ohio, U.8.A., Professor of Chemlsb^. 

Bentley. Wm. H., 6, Woodbine Tetnwe* tAM, 
near Manchester, Teehniotd Chemist* 

Bentz, Ernest, 107, Shaw Lons, DinMnib *Mlf i 
Manchester, Lecturer on Dyeing. 

Berge, Henry vom, e/o SehoelUctrd^ Oo., Peary «td. 
Mississippi Streets, Buffalo, N.Y,, 

Manager. 

Beringer, J. J., Basset Road, Camboena, 0a(d#j|i|, 
Metallurgist. 

Berk, Fred. W., 1, Penohureh Avanua, Loodao, E,®,’> 
Chemioal Manufaotuiar. , ^ 

Barmingham, Jno., jun., Oamondii ' 

Works, Pinole, Contra Costa On., CU., 
Superintendent. 

Bernard, Jas., jun., c/o Cbso. ' 

House, Dintina, near Manebaster, aii4;(J ' ‘ *' 
Ranipet, North Areot, Madras BeMld 
Chemioal Works Manager. .. > 

Beroixheimer, D. D., 11, East 59th 

Qty, D.8.A., Qiamist. >7 

Beny. Alt^ B.,«, CtamRont 

Bseex, Wotjm ^ " 

Beery, E. E„ 
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U8& B«it, X>t. T. T., Hardshftw Bnxik dhudoal Worln, 
6t Heleoi, IiUKUtiliira, ISvhnioftl Cheaiiit. 

19D1. Bsti*, Anson O., Troyi M.Y., t}.8.A., Chemist. 
OM. Bevan, S X, 4, New Court, Umooln's lim, tondon, 
W.C., PubUo Analyst and Consultins ChemiaA 
1000. Bevan, Jno. W., Riaedale, St. James' Creeoent, 
Swansea, Mam^r of Het^uimoal Works. 

O.H Beveridge, Jaa„ o/o kOrsmiohi Piup and Pamr Co., 
Ltd., Cbatbam. N.B., Canada, Pulp and Paper 
Manufaotonr. 

1900. Bevin^n, Cot. S. B., 42, St. Thomas Street, South- 

wane, S.E., Leather Dresser. 

IBOA Bhoduri, Prof. K., Canning College, Lucknow, 
India, Aofessor of Chemistry. 

180S. Bhattaoharyya, Haripada, Gun and Shell Factory, 
lahapore, Bengal, India, Chemist. 

1902. Biaoh, Dr. Ludwig K., 223, Central Avenue, Nor¬ 
wich, Conn., D.8.A.. Chemist and Colorist. 

1890. Bibby, John, ^o J. Bibhy A Sons, Formby Street, 

livemol. Student. 

O.M. Biefcerdilce, W. E., Bryer’s Croft, Wilpshire, near 
Blackburn, Manufacturing Chemist. 

1901. Bielecki, Dr. Jan, “ Chemik Polski," 06, Kra- 

kowski Frzediniescie, Warsaw, Poland, Cliemist, 
1908. Bierwirth, L. W., o/o BI. du Pont A Co., Central 
National Bank Building,Wilmington, Dol.,U.S.A., 
Civil Engineer. 

1884 Biuart, J. Wm., 29, Cathoart Street, Greenock, 
N.B., Analytical Chemist. 

1891. Biggart, Wm. L., Boasarden, Kilmalcolm, N.B., 

Public Analyat. 

O.M. Bi^, B., 110, Cannon Street, London, E.C., 
%em!o^ Merchant. 

OJM. Billing, H. 8., 42, Kingsley Boad, Mutley, Plymonth, 
Analytical and Managing Chemist. 

1896. Billings, Edgar F., 178, Freeport Street, Dorchester, 
Mass., U.S.A., Manufacturing Chemist. 

1896. BiUington, Obaa., }un., Heimath, Portbiil, Long- 
port, Staffordshire, Metallurgist. 

1898. Binney, Harold, Washington Life Building, 141, 
Broadway, New York City, D.S.A., Patent 
Lawyer. 

1902. Binning, Stevenson, 101, Shooter’s ' Hill Boad, 

Blackheath, S.E., Technioal Chemiat. 

1903. Blnns, John H., Tbom&eld, Mystic Pond, Methuen, 

Maas., D.S.A., Dyer and Finisher. 
lgA6. Bird, Arthur W., c/o S. Berger A Co., Bromley-by- 
Bow. E., Works Engineer. 

1907. Bird, CHiarles S., jnn.. East Walpole, Mass., U.S.A.. 

Paper Maker. 

1896. Bird, Jno. B., Minver House, 61, Bateman Street, 
Cambridge, Manure Manufacturer. 

1908. Bird, Thoi., 59 a, Brook Street, Grosvenor Square, 

London, W., Surgeon. 

1902. Bird, W. Bobt., 217, Newport Boad, Cardiff, Oil 

Merchant. 

1895, Bird, Wm. B., (communications) 125, Goddard 
Avenue; (Journals) Laboratory, G.W.B. Works, 
Swindon, Wilts, Analytiosl Chemist. 

1885. Birlsy, B. K., o/o Chaa. Macintosh and Co., Ltd., 
Cambridge Street, Hancheeter, India-rubber 
Manufacturer. 

188A Blsh;^ A. Conway, Three Mills Lane, Bromley- 
by-JBow, B., Manufacturing Chemist. 

1884. Ksltop, FM, o/o Burmab Oil Go., Bangoon, 
Burmah, Technical Chemist. 

1908. Bishop, Howsid B., 609, Greene Avenue, Brooklyn, 

N.p., U.S.A., Owmist. 

1903. Bishop, J. T. F., Chsmioal Qub, Tictoria Hotel, 

Manchester, Swretary. 

1906. Bixby, Willard O., 194, Hester Street, New York 
Oty, U.S.A,, Blaokmg ACanufaoturer. 

1909, ^emgaatd, August P., Emil Caiman A Oo., 

Lung Island Cfty, N.Y., D.S,A., Varnish Chemist. 
190A BlaehTj. WvdH, w, Maidale Ckwoent, Edinbuti^ 
AsiiAiytiolu 0h6]||jiith 

1999 , BladcTw. Qeoffre^ the Lhasa, New Stnet, BrAln- 
EMes, Ckminiat. 

1894. Bte^Dnoca, E. S., 906, South Ninth Awanne. Mount 
D.&A., C»MBist (PifM mundajfni 


1899. naekwall, 4 4, 44-47, The 

MneH'ajd’lfotal 

1896. Biiuden, Victor, 50-61, Lina Street, LindinB,. B>G„ 

OoomiieMii Miyoh ii iti 

1883. Bli^en, W. G., The Manor House. IBpkttittg, neat 

Fetaiafield, Cfaamicid Merchant. 

1897. Blair, Andrew A., 406, Loouat Straat, PhBadalphia, 

Pa., U.S.A., Analytical Ohemist. 

1884. Blake, Jas., Thames Sugar Befinery, Sihartowa, 

E., Manager, 

1902. Blakemore, Geo, H., Great Cobar Copper Mining 

Syndicate, Lithgow, N.S.W., Ansiriuia, ^tal- 
lurgist. 

1890. Blakey, A. J., Dudbtidgp MiUa, Stroud, OlouMtu- 
shire, Dyer. 

1904. Bleakley, Wm., Dean's MU, Swintea, Lanes., 
Cotton Mill Manager. .4. 

1893. Blears, John, 0/0 Is^worthy Bros, and Off, Ltd,, 

Greengate MiUs, Salford, Dyer and CaUeo ftinter. 
O.M. Blcs, A. J. B., 32, Ohorlton Street, Itealeheeter, 
Chemical Merchant. 

1906. Bliss, H. J. W., c/o The Ihames Varnish Co., 
Island Wharf, Bainham, Essex, Chemist. 

1880. Bloode, Victor O., Station D., Baltimore, Ud., 
U.8.A., Manufacturing Chemist. 

1691. Bloomer, Fred. J., Penpont, CSydach, B.S.O., 
Glamoraon, Nickel Works Manager. 

1886. Blount, &rtiam. Laboratory, 7o and 78. York 
Street, Westminster, S.W., Analytical Ofamniat. 
1888. Bloxam, A. G., 106, Birkbeck Bank Cbambenrs, 
Hulbom, W.C., Chemiat and Patent Agent. 

1890. Bloxam, W. Poppl^weU, dotbworfcers Beseareh 

Laboratory, The University, Leeds, Beseareh 
Chemist. 

1903. Blumenthal, Lionel, The Lindens, Stanley Boad, 

Broughton Pork, Manchester, Chemist. 

1886. Blundstone, E. U., 77, York Street, Westminster, 
S.W., and (Jouruois) Heathfield, Park Bead, 
Hampton Hill, Middleeex, Consulting Chemist. 
1906. Blyth, M. Wynter, 38, Eastoheap, London, E.C., 
Analytical and Consulting Chemist. 

1906. Blyth, Thomas B., Uphall (Sieimoal Works, Ilford, 
Essex, Analytical Chemist. 

O.M. Boake, A., Warton BoaX Stratford, £., Manu¬ 
facturing Chemist. 1 

1888. Boake, Edmund J., Aberffraw, Nursery Boad, 
Lougbton, Essex, Manufacturing Chemist. 

1899. Boehm, Fred., 16, Jewry Street, London, E.C., 
Chemical Agent and Merchant. 

1898. Bogert, Prof. Matston T-, Department of Org^o 

Chemist^, Columbia Univetsity, Now York (Sty, 
U.S.A., luBtructor in Organio (memlstry. 

1903. Boissevain, Ohas. E. H., 92, van Eeghenstraat, 
Amsterdam, HoUand, Chemical Manufacturer. 

1903. Bolam, Dr. H. W.. 2. Summerfidd, Leith, N.H 

Lecturer on Chemistry. 

1901. Bolton, E. Richards, 16, Manohford Boad, Ravens- 
court Park, W., Manufacturing Chemist. 

1906. Bond, John, Crowlands, Southport, E^nser. 

1906. Bond. .Tosiah, Patagonia. Arizona, U-BTA-, Mining 
Engineer. 

1906. Bone, ft. W. A., F.R.S., West House, Lidgett Park 
Boad, Buundhay, Leeds, Lecturer in (memiatiy 
and MotalluMy. 

1892. Bookman, ft. H, 9, East 62nd Street, New York 
(Sty, U.6.A., Chemist. 

1888. Boor, Leonwd O., 21, Mincing lAute, Londm, E.(S, 
Chemical Merchant. 

1896. Boot, John C., Klatten, Java, Netberlanda Indiat, 

chemist. 

1904. Booth, N. Farr, Laboratory, Oadbnry Bida., lAd., 

Boumville, near Birmingham, Obsmiat. <5 

1894. Booth, Bobt., 110, Cannon Straet, London, HC., 

Engineer. 

1891. Boothby, due., (Journals) 10, OhuroH Sow, Line- 

bouse, E., and 70, Bedford Court MandMiA Had- 
ford Souara, Ixmdoh, W.C., dienuat. ; 

1903. Borah Booln, Bhodes Hoat^ Hhodtoi Hna- 
dhwint. Works Mmumsc. " 

1897. C. B., P,0,. Bp* , 

"'V4Mk; SnKiifidaM Iteiiw 'i 
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***■ ®*'&iJL M ctomk^ Work*. 

irmtuff, N.B.f OheiDiott BCanuiMtonr. 

(ML BoHi»inl«, C. H., Twglewood, Soatluide, Wetton- 
•upjr-MM», Somenet, County Director of 
Xeohwoal Iiatru|tian. 

I*#0. B<^ ft. W. Horman, 16, St Helen’* Place, London, 

a.<J., OoMutting OhemUt 

IWLJfaUi^, ft. H. T., Saberfeld, Germany; and 

*»• St. Dunatan’i 

A «af «a Colour Manufacturer. 

OJt BotHc, Ale*., 4, Qodwyne Koad, Dow, Pharma- 
oeutioal Chemiat 

1901. Bottomley, Dr. J. Frank., o/o The Thermal Syndi- 
oate, Ltd., Heptune Rmui, Walleend-on-Tyne, 
Conanlting Chemiat 

1906. Bottomley, W., o/o The United Alkali Co., Ltd 
Fleetwood Salt Worka, Fleetwood, Engineer. 
OM. Boulton, H. B., 64, Cannon Street, London, E.C., 
Chemioal Manufacturer, 

1890. Boulton, James, Crayford, Milh, Stratford, E., 
Hanufkoturing Chemist 

O.H. Boulton, Sir Samuel B., Bart., 64, Cannon Street 
liondon, E.C., Che;^al Manufacturer. 

188S. Boulton, T. S., 14, Freegrore Road, Caledonian 
Road, N., Manager. 

1900. Bourooud, Auf[uatin E., Comp. General de Pro- 
duotoa Quimiooe del Amifio, Gij6n, Spain, 
01 t 3 Engineer. 

1905. Bourne, ftman M., 119, Montague Street, Brooklyn, 

N.Y., D.8.A., Chemiat. 

1906. Bou*well, Arthur T., o/o Smith & Dore Manu¬ 

facturing Co., Andover, Maaa., U.B.A., Bleacher 
and D w. 

1884. Bow, B. H., 7, Bontii Gray Street Edinburgh, Civil 

Engineer. 

1004. Bowden, Thos., Dum Lea, Todmorden Road, 
Littleborough, Lance., Dyer and Chemist 
1905. Boiren, Henry, o/o St Louis Chemioal Co., St 
Louis, Mich., U.S.A., Secretary. 

1006. Bowen, Ralph A., o/o Mational Aniline A Chemioal 
Co., 86, rurohsae Street Boston, Maas., U.8.A. 

1885. Bowen, 8. B., Briok&eld Chemioal Worka, Uanelly, 

South Wales, CStemioal Manufacturer. 

1899. Bowen, Wm., B.R.I., Fowler (Rural Route), 
Fresno Co.. Cal., U.8.A., Chemist 

1888. Bower, Frank, Brewery Hooae, Sjdtalfields, E., 

Aiudytioal Chemist 

1897, Bower, Wm. H., 29th Street and Gray’s Ferry Road, 
PUladelpUa, Fa., U.S.A., Chemioal Manufac¬ 
turer. 

1863. Bowes, Harry, Staveley, Broomfield Road, Hsaton 
Hoar, Stockport, Anslytical Ckemist 
JfOt. Boany, {an., 567, Duffsiin Avenue, London, 
Oat, Osna^ Chsmiit 

1M8, Bowing, Jao., 101, North Street, Wandsworth, 
Sjw,, Consmting Chemist 

Ult; Sowto, Jos. John, WslUngton Worta, ftttemea 
Bridge, and (Jonmab) 64, RedoUSe Gardens, 
Lm^n, aW., Cfiiemioal Manufaotnrer. 

1889. Boiriay, J, Hnnkett 1, Wellington Road, Battersea, 

awi (Journals) 64, BedoUfis Osrdsns, Londms, 
«tLW., Varnish Manulsoturer. 

1881 lowm**, ft. ». H., 4, Albert Square, Maneheetsr, 
CStemieal Hanafsotnrer. 

IWl IbwiDMi, Jaa. H., Canada CAisialosl Manufaotoring 
(Jp., Loskdon, Out, Canada, Chemist 
Um iMWa, Bw o/d Bown^s Ltd., Lythgoe s Lana, 

,' > BKirrIactosL Chemioal Msnuisotnrsr. 

BwwatltUmMid a, Sen Vie’w Temwse, Seattm 
.''OaBMrs,'!0e,^rhaiiu, Owmist . a 


. 

.am.' 

1881 Bom, Jkanfc, ’ Bsittliyialli^il 

0,11. 'Boy! F.a Bw 
ftohniwd Otaniat 

1M6. Bom Bar! X. 7, Aisraada Bata»4t lMM|lh ( 
Sao Paolo, BtMll, Chemist ■ .'i./rii'fi 

1905. Btabrook.G. Hsto, BoxS38,ftu«t«a,liMst’tfilKjibi!'' 

Manufaoturar. 

1906. Bracegirdle, Harold W., 1 Mytton Slaest BMUlHh v 

Manohester, Qumiat V ' \ < 

1885. Br^bum, J. A., 31L Montgomery Sinst ftMwhMt' 

N.Y., U.aA., Mannfaetnriag dwstist. v 

1881 Bradbury, A., Queen Buildings, 11, Oste Bhwillh ' 
Uwpool, Ohemieal Bn^rer. '‘Z ' - 

1902. Bradbury, 8., FemoliSe, Milton Grosa, Qiali4aWfe' 

Road, Ashtott-ou-Mersey, Obemist 
I 1895. Bradford, Henry, o/o A. H. Ckirey, Gh^woad, jmH# ‘ 
Chichester, AnalyMoal Chemist /' 

1898. Braffl. Evewtt B., 1888, Chiosgo 

Evanston, HI, U.8.A., Manufacturing OhantM, >' 
1891. Bratthwaite, Isaac. Hotly Oroft, Kendal, Wdate 
moreland, Drysalter. 

1897. Bratthwaite, Jno. O., Holme Laoey,' Warinn Boad, 
Chingford, Ease*, iWmaoatttlaal BeseatM . 
Obemist. t,'’ . 

1904. Braman, Winfred W., Bo* S5S, State OoBm 
Pennsylvania, U.8.A., Aaaistaat Inatmetor,^ ; ■ 

1903. Brame, J. 8. 8., 5, (Jolocaine Road, Kaetdathth, ' 

8.E, Demonstrator in Chemist^. 

O.M. Bramham, W., 86 , Bow Road, London, Bl, awl ' < 
(eommunioationy IIX Broadhjlret QaidaM 
West Hampstesa, N.W.i CSiemioal TntMrinfttfi 
O.M. Bramwell, G. H.. Coadey Hill, St iuLa, I#lf 
oashire, Alkali Manufaeturer. 

1904. Brandeis, R., Oesterreiohisoher Vetain 1 Qbaat' 

imd Metall. Production, Ausaig, AosMl, 
Chemioal Manufacturer. 

1906.aBrandt, H. 0., 66, Saokville Street, tbruhesUts < 
Merchant. 

1902. Branmn, Jas. Aug., 556, North left StmM, Z 

Philadelphia, Pa., U.8.A., CImmieal Sslsamail. 
O.M. Brsnaon, F, W., Wynneholme, Far ffaaitliliiliiTj - 
Leeda, Pharmaceutical Chemist 

1903. Brassard, Fred. 4, 46, Vlonr LsitSk BiadfnaJy < 

Yorks, Aniline Dyestuff Importer. 

1901. Brearley, Harry, Salamander Stablwsite, JmtA' 
Riga, Russia. Analyaoid Cherabt 
1906. Breokonridge, John E., Amwiesa AtfrieuMlmt; 

Chemical Co., Carteret, N.J., t7.8.A.,^mendat. 
1888. Breffltt Wm., Glaashoughton, Oastlefrndk’Xam% ' 
Glass Manufaotnrer, 

1005. .Brettell .Vaughan, E., 16, Queen Streeh InatiiMltZ; 

E.C., Storage Battery Anuyst. ‘ '! 

1901. Brewer, ft. C. E, Wake Fonit MXle ! 

Profeaeor of Chemistry, -Z' y 

1900. Browis, E, T., 81. Befgrave Rand, MWtoft'Z)|t v' 
Chemist. si* 

1804. Breyer, Theodor, 84S, Lunt Awsbos, BagSW 
(hioago, HI., D.8,A,, Charatst >'z7' 

1886. Briant L., 84, Hoibom ^nst, Z«n8«A : 

(Sisatift. . 

186a Biierley, J. T., Bighfield, Goidta “T T OlTpt)lft;-|iliir'’;' 

Pwaton, Lane*., Analytiesl 
1894. Briggs, X Bnmstt, Vsuttsll $et»Wiim 
stock Street Uvenod, Soap 11 
1893. Brim X F., 8, Frad^ RmX : 

T«hnicai Chemist 
1885. Brijgs, T. Lynlom 188, Cants 
L^ Uand, E.T., VMJL, 

1890. Brt^y, G. F., X Itohome, 

Koitaaehl-Kn.'EohiX Jm " 

1906. Bnst^ ft,S.8tanl*y^74« l ^ 

Mm, U.S.A., (henda^ 

1888. Bristow, Q. W., ^ 

Lnas, London, . 

'1887- ''Bkowfiandt' ^ ^' 
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1(M Brook. Aiihia, Ibearark Riotarjr, luttim, Son^, 

Krowoffk ICiMaitifikoiiirBt. 

CHU. ]Snok. J.f Oaram-XTna, C^wjm Bay, North Wairo, 
Ohaixman o( United ijkali Oa, Lti 
1800. Broemmel, O. M., >2001, Oalifomia Street, San 
Bnooinoo, CU., U.6.A.< Oiemiit. 

1896. Brooke^ 0. B., Jan., Oolne Hoiua, Biaotham, near 
Hanningtree, Xjdaaite Uanufaetunr. 

1900. Brooke, Jno. B., GoTemment Laboratory, Singa¬ 

pore, S.S., Ohemiet. 

18M. Brookea, E. A., o/o The Chilian Milla Co., Ltd., 
Chiguayanta, Conoepoion, Chile, Chemiat. 

1690. Btookmatt, Fred W., 6, West Street, Boohdale. 
Itanure Works Manager. 

1906. Brooks, Cecil J., o/o The Borneo Co., Ltd., Kuohing, 

Sarawak, Metallurgist. 

190*. Brooks, H. Kibbe, aaremont, N.H., U.S.A., 
C3iemist. 

1907. Broome. Janies S., 18, Seedl^ Park Road, Pendle¬ 

ton, Manchester, Science Lectnrer. 

1901. Broome, Jos., 0, Webster Terrace, Boseile Park, 

N.J., U.8.A., Chemical Engineer. 

0.1L Brotfaerton, E. A., M.P.. (temmerciai Buildings, 
Leeds, Ammonia Distiller. 

1864. Brown, Prof. A. Crum, F.B.S., 8, Belgrare Crescent, 
Edinburgh, Professor of Chemistry, 

1900. Brown, Prof. Adrian J., West Heath House, North- 
field, near Birmingham, Professor of Brewing. 

1908. Brown, A. H. M., 133, Kent Street, London, Out., 

Canada, Metallurgist. 

1891. Brown, CMar B., 23, Qower Road, Forest Gate, E.. 
Works Foreman. 

O.M. Brown, D., 93, Abbey Hitt, Edinburgh, Chemical 
Manufacturer. 

0.1L Brown, D., Donaghmore, Tyrone, Ireland, Soap 
Manufacturer. 

1890. Brown, Edw. Hilton, o/o W. Ropes and Co., St. 

Petersburg, Russia, Analytical Chemist, 

1903. Brown, Frank C., P.O. Box 211, Framiiuham, 

Mass., U.S.A., Foreman. 

1904. Brown, Dr. Fred. W., 470, Lenox Avenue, New York 

aty, D.S.A., Chemist. 

1894. Brown, Geo. E., c/o “ The British Journal of 
Photography,” 24, Wellington Street, Strand, 
Ixmdon, W.C., Chemist. 

1A>6. Brown, Harold G. S., c/o Messrs. G. H. Ogston 
and Moore, Strada degle Argentleri, 19, Messina, 
Simly, Analrot. 

160(k Brown, Ha^ P., o/o E. I. du Pont Co., 716, Market 
Street, Wilmington, Del., U.S.A., Chemist. 

1900, Brown, Hawthorne J., Oak Villa, Elton, Bury, 
Lancs., Paper Maker. 

O.M. Brown, Hen^, Benskin's Brewery, Watford, Herts., 
Brewing Chemist. 

1896. Brown, Dr. Henry C., The Chemical Works, King’s 
Lynn, Chemical Manufacturer. 

OJL Bto^ Dr. Horace T., F.R.8., 62, Nevern Square 
Kensington, S.W, Brewing Chemist, 

1600. &'own, Hugh B., c/o Jas. Robertson A Sons, Ltd., 

Tkrnshgrove Works, Paisley, Chemist. 

0,M, Brown, Ik. J. Campbell, 8, Abercromby Square, 
UTsrpooI, Profeaaor of Chemistry. 

1891. Brown, X Henry, Minas d’Aljuatrel, Alemtejo, 

Fottngal, Techiiioal Chemiat 

1601, Brown, Jos., Asbleigh House, Savile Town, Dewa- 

bt|gy. Manufacturing Chemist 
1606. Brown, Nlcoi, 4, The Grove, Highgate, N., Mining, 
Director. 

1908. Brown, Percy S., o/o Western Electric Co., West 
arid Bethone Sfrnts, New York City, U.S.A., 
(%emnt 

IMS. Brown, BeMnald B, o/o Badisehe Co., Ltd., 
8, Bsunum Ogden Street, Manobeeter, Technical 
Chis&ifltt 

l8jNh1^wa> Bohft,, The Fitt, Martford, Northwioh, 

IfOl. Brhwn,Bamael.B.,.BeM>Tea, Bowden Lane, Marple, 
‘ XMtdiiire, Oidioo I^ter. 

CMB' »«Mnf Waiter, e/o Jsn. B. Denius end On., Ltd., 
. Wiiam, Teohnloal Obeadet 


1900. %owit. Waiter .B.',' 1^. 'OlMitti<#,Jf(id^' 

BaaiM of flwde BiriMiails, 1^, 

Chetniat and Genend Soperintendent. 

1901. Browne, Ik. Arthur L, 213, CottcUao^ Stnet, 

Be)timor^ Md., tJ.SJL, Apallytioal Ohamiat 
1906, Browne-Cave, B. J. 0., ” StrathaUan," llootie, 
liivrrpool, Works Chemiat 

1900. Browolng, Prof. K. 0., Medical CoUege, Cdtomho, 

Ceylon, Professor of Chemistry. 

O.M. Browning, W., Broad Oak, Aoorington, Oaiico 
Printer. 

1901. Brownlie, David, Cordale Works, Benton, Dum 

Imrtonahire, Chemist 

1902. Brownrigg, Marcus P., Oblonial Sugar Befloing Oo., 

Ltd., U'Conneil Street Sydney, N.S, W., Australia. 
Analytical Chemist 

1902. Brownsdon, Dr. H. W., King’s Norton JMI| Co,, 
Ltd., Abbey Wood, Kent Works Ohemiet 

1902. Bruce, Alex., I^tboratory, Hyde Park OotlMr, 
Colombo, Ceylon, Chemist 

1890. Bruce, Jos., Qraik, Saskatchewan, Canada, 
Dtstiller. 

1900. Bruce, Wm. T., o/o Hugh Wallace and Co., 1^, 0, 
Fenohurch Street, London, E.C, Director. 

1892. Bruokmaiin, G. T., 192, 18th Slrect, Brooklyn, 
N.Y., U.S.A., Chemical Engineer. 

1905. Brainier, A. O., 634, Canal Street New York City, 
U.S.A., Agent for Kalle and Co., 

O.M. Brunner, H., Holly Mount Tarbook Road, Huyton, 
near Liverpool, Chemical Manufacturer. 

1894. Brunner, H. Bertram, Winnington Park, Northwioh, 
Chemist and Eledtrioian. 


1887. Brunner. J. F. L..M.P., o/o Brunner, Mond and Oo.. 
Ltd., 39, Victoria Street, London, 8. W.,Chemioai 
Manufacturer. 

O.M. Brunner, Sir J. T., Bart, M.P., Druid’s Cross, 
Wavertree, Liverpool, Chemical Manufacturer. 

1902. Brunner, Bosooe, Tlio Winnington Hall Club, 

Winnington, Northwioh, Alkali Man»faoturar. 

1905. Brunt, K. A., Box 71, Windsor, Ont, Canada, 

Sugar Chemist 

1894. Bruntou, J. Dixon, Wire Mill, Musaclburgh, N.B., 
Wire Manufacturer. 

1904. Bryant Arthur P., c/o Clinton Sugar Refining Co.. 
Clinron, Iowa, U.S.A., Chemist 

1903. Brvant, V. Seymour, 80, Beeolies Road, West 

Bromwich, Analytical Chemist 

1906. Bryce, Clarence H., o/o Benj. Moore and Oo., 

244, Water Street, Brooklyn, N.Y., U.S.A., 
Factory Si^rintcndont 

1894. Bryoe, Thos., Thanris Mines, Huelva, Spain, Chemist 
1897. Bryson, Jas.. Pumpherston Oil Works, Midcatder, 


N.B.. Oil Works Manager. 

189‘2. Buchanan, D. O., (Subs.) 40, St Vincent Plaoe. 
Glasgow, and (Journals) o/o Gibbs and Oo., 
Iquique, Chili. Analyst. 

1904. Buchanan, E. F, 80, Byers Avenue, Akron. Ohio. 
U.S.A., Chemist 

1888. Buchanan, Jas., jun., Caledonia Foundry, Biesenosa 
Road, Liverpool, Engineer. 

1904. Buobanan, J. L., 3, The Wiend, Lower Behington, 
Cbeshlie, Analytical Chemist 

1904. Buohanan. Joshua D., o/o Nobel's ExidoelTee Co., 
Ltd., Polmont Station, N.B., Cbemitt 

1897. Buck, aias. A., 621, Locust Street South Bethleheia, 
Pa., U.S.A., Chief Chemist (Bethlehem Iron Oo.). 

1906. Buckie, Robert H., 82, Sydenham Road, London, 
S.E., Works Cheipist. 

1897. BookniU, Jno. A., P.O. Box 62, Government Patent 
Office, ■Pretoria, Transvaal, Comptroller GenerM. 

1900. Bull, Di. Beniamin S., 104, Hnmber Boa#Bliridt- 
heath, S.E., Teohnloal Chemist 

1002. Bull, Irving a, P.O. Box,‘294, Middletown, KY,, 
U.&A., Chemist . 

1899. Bolt, Herbert J., 18. pUter Street Loridoa, iiO 
Cbw&ivts ' ^ 

1907 Bidt Stanley R.. 18, BUHtet Street, Lriridkjlt B.C 
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,”'! ?**■» W. I^rtfcot, Fdrait Bulk, OmMh»w. 

fW» m,i2f% “^,?^5’^“!,*®'* fttetar. 

H05, Bti^, Hugo, 175, High Steeot, Ohoriton-on-iMlock. 
..A. « M*Bohe»*et, Chemi»t. 
ttn. BujW^ Jm., India-rubber Hiile, Tottenham, N„ 
. India-rabbet Hanutaotorer. 

18S6. Burdekin, a, jun., 10, Oifton Terrace. St. Helena, 
.« I^oaelute, Chemical Worka Manager. 

1896. Burford, Samuel F., Beeohworth, Stoneygate 

noad, Iciceater* Analytical Ohemiat. 
l*8». Bdner, Dr. J., 1, Birch Avenue, Talbot Road, Old 
Mancheeter, Teebnioai Chemiat. 
190L|jlpnrffeM, Prof. C. F., Unireraity of Wiaconain, 

aladieon, Wia., U.S. A., Bleotro-ohemioal Engineer. 

18W. Burgeea. Geo., Hale Rood, Ditton, Widneo, Chemiat. 
1889. Burgeea, Wm. T., 20, Priory Road, Bedford Park, 
london, W., Analytical Chemiat. 

1802. Burkard, Dr. Emat, The Hevdeu Chomio^ Worka, 
Garfield, N.J., U.S.A., Chemiat. 

1839- Burkhardt, Dr. G. A., c/o Bobrgeaellachaft 
Erkelenz, Erkelcns, IDieinland, Germany.Chemtat, 

1897. Burland, Lt.-CoI. Jeffrey H., 824, Sherbrooke Street, 

Montreal, Canada, Paper and Card Manufacturer. 
1900. Burleigh, Wm. F., o/o Murphy Vamiah Co., Newark, 
N.J., U.8.A., Teohnioal Chemiat. 

1887. Burls, Frank B., 4, Dyer's Hall Hoad, Leytonatone, 

Essex, Chemiat. 

1898. Burls, Herbert T., (Journals) o/o Royal Societies 

Club, St. James Stmt, S.W., and (communica¬ 
tions) Foulie Terraco, Onslow Gardena, 6.W., 
Meohanioal Engineer. 

1801. Burnand, Sydney, Manbr4 Saccharine Co., Ltd, 
Hammersmith, W„ Manager. 

O.M. Buroard, R., Plymouth Chenucai Works, Plymouth, 
Chemical Manufacturer. 

1891. Bugpet, Henry K., North Brook Vitriol Works, 

Bradford, Yorka., Sulphuric Acid Maker. 

1897- Burnet, Jno. Jas,, 18, Cniversity Avenue, Glasgow, 
Architect. 

1907. Burnham, Frank E., c/o Avery Chemical Co., 7, 
Sears Street, Boston, Maas., C.S.A., Chemist. 
1893. Burnham, J. G, Cordite Factory, Aruvankad, 
Nilgiri Hills, India, Analytical Chemist. 

19(50. Burnside, Chaa. F., California Powder Works, 
Santa Cruz, Cbi., U.8.A., Chemiat. 

1900. Burr, Edmund C., 1722, Vallejo Street, San Fran- 

cisco. Cal,, U.S.A., Manufacturer. 

O.M. Burrell, B. A., 8, Springfield Mount, Leeds, Ana¬ 
lytical Chemist. 

1906. Burrough. Ernest J., Gale Street Distillery, Chelsea, 

GW.. RMtifier. 

1892. Burrough, Horace, inn., 609, West Lombard Street, 

Baltimore, Md., U.8.A., Technical Chemist. 

1888. Burrows, Edw., Home Villa, I-ow Fell, Gateshead- 

on-Tyne. Alkali Works Manager 

1907. Burt. Dr. MiloC., c/o Taylor, Burt A Co., Holyoke. 

Maas., U.S.A. . , 

lOOSw BurteaahAw, Wjjqs H., PeO. Box 814, Detroit, Hiob*, 
D.aA.. Secretary, Michigan Carbon Works. 

1901. Burton, Alf., 44, York Street, Toronto, Canada, 

Dyor and Finisher. 

1905. Button, Jas. K., 336, Drexol Building. Pbiladel- 
^ia, Pa., H.S.A., Consulting Chemist. 

1903. Burtmi, Jno., 2, Green Street, Bethnal Green, E., 
Dye and Chemical Manufacturer. 

19M..Bnrt<m, T. R., o/o ^tt. Greenwood Son. 19. 
Xudgate ittil, London, E.C., Teohnioal Jonraallst. 
W'm., The Hollies, CIHton Junction, nesi 

Manchester, Ritter's Chemist. . 

1897. BunrsU, A. W., K^e Street, Istitewood, «a deva- 
' iSrOhio, O.GA., Consult^ Chemist. 

1BB5. Bow. J. H., Chureh Chendoal Works, nesi Acottag- 
’ ■ ^ISL'OheinloSl Mtottfsoturer. „ 

1963. Bogby, Jked. B., Arnold Print Works, North AJopis, 
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Bote. .Riiii, LowsB, MmsJ OS.jL.-v AwiMro^ 
M biurf il iiiofnr. 'j, 

Butler, SmuusI, (Uu (Man, OoniMiU' 

Ba tht. T. H., O/o Frau Wratal, .Boroialai,:.!#','';'' 

Jdwtlermany, Cheunoal Student : ' "It . - 

Butleih W. W., a/o HttohaiU A ButtMt IM,, iStV' 
Bwwfery Ilhrary, Cape Mill, 

BIDWtft* I ‘|C- 

Buttenshaw, E. L., Thntleigh, Priory B«id. IM),' 
Cheshire, Analytioal Chemist. 

Butterfield, J. 0., 79, Endleaham Bioad, **fkn*^l 
8.W., Analytioal Chemist 
Butterfield, W. J, A., 66,Vioti^a fltrii nt Wintwilh'lisf 
8.W., Analytioal Chemist 
Butters, Charles, 28-31, Bishopsgate Stmrt WMhfal, 
London. E.O., and (Journals) Uoaslaain, B«dtMajr, 
Oai., U.S.A., MelaUurgist ^ ' 

Butterworth, Ktwell R., 0/0 Reversifate GoDai Coit 
111, Putnam Avenue. Cambridge, Meet, lUldLi 
Chemiat. , , 

Butterworth, F. J., P.O. Box 54, KU, 

U.8.A., Chemist ' ' 

Buttfield, Horace V., 13, Wellington BiSnd, BMh ' 
Hill Park, Enfield, N., ChemiosTDsmaiitttotiM|sr4 
Byard, A. 0., 0/0 Burt, Boulton, and Hl^rWBQd, . 

Apartado, 8, Bilbao, %ain, Teohnioal CbemkHi, , 
ByrM, F. A., 2, Ludgate Hill, Birmingham, Diraetor 
of Chemical Co. ; 

Byrnes, Dr. Eugene A., 918, F. Street ItW,, 
Wsebington, D.G, U.8.A., Patent Lawyer. 

Byrom, T. H., Laboratory, Wigan Goal and low ' 
Co., Wigan, Analytioal Ohei^t 
Bythway, M., 44, Lloyd Street Albert SeiMtit 
Manoheeter, Dryealter. 


1884. Cabot Godfrey L., 82, Water Street Buaton, llreK, 
U.GA, diemist 

19U6. Caddiok, Arthur, 9, Albert Oraaoent liooefa), WtHm ' 
Chemist. 

1689. CMett, Jss., Ashteed, Surrw, dhemleid BagiaaeK' ’ 
1902. Cady, Wm. H., 127, Power Straat ProTidsaot ' 
U.S.A., Colour Chemist 

1905. CslmDr. J. C., 28, Pembuty Road, Lowet daBhllt ^ 
N.a, Colour Chemist T,’:;'' 

1891. Ckunea, O. S. A., 7, RochesterTartaas, OamdsaimA 
London, N.W., Analytical Chemiat 
1897. Oeirns, -Wm., 6, Carlton Plane, Qieegow, JlnutW. 
1891. CMdcoott W. Arthur, Box 1197, JohanttwStilifc' 
Ttensveal, South Afrioa, HetsUnn^, 

1905. Calder, Prof. Edwin E., Long MeadawTl^ 4.414; . 

' ProMasor of Cheialetry. > 

1897. Celder, W. A. S., OrmidalA UttM lfeor)SaB, SmMlik. 

wiok, diemical Manufaoturer. . > r 
1888. CeldweU, Wm., Murrey Stceet Paislejtir.K, l)l^ 
saltac. ,'7 

1891. CeBdn, Wm. 8., Spring Forge, Pt, DJAu, nte, •. 

PnlpWorks Chemiat ;"l 

19<S. Ceiw, Ohae. E.. 190, Mtofaigan Stoeet Y^aeA ■ 
U.GA, Manufacturing C%en^ ^. :v,. 

1904. Cetfeit'Dr- Harry T., Weet lUtSw'dl '/r 

tUuew Biiard, Wakafldd, flhamlet. :•<(' 

1901. CMwt^ 323. Butler 

Co., Pe., 0.8.A, Aaatytioai dtaddt 

in,, a— aSw&Mritil 

t891..0em^rjae.. 70, <M tftW Wlllij' f 

aiiiafer, CMH 





0,U. CftininAok, X, 67, King Jidfscd Deaton's 

OroMu 6t. Belttoi, XmioMkiM, Teobiuoai 
* CMisiat. 

XW6. Cwapbell, Aodrav, o/o SuriMh OU Ca, Lid., Dan- 
needaw, R&qboob, Burmah, Asddpiio«l CSiQiaiBt. 
OM. Campbell, Arohibald, Beiry Txidge, Bugeley, 
Stafloxdebin, Teehnioal CStemiat. 

1002. Campbell, Aahiey, Ccslonlal Sugu Befining Co., 
lid., Yairaellle Befinerjr, MeTbonme, Vio., 
Aaattalia, Aoalytioal Chemist. 

1006. Campbell, Geo. H., 16, Spsdina Boad, Toronto, 
Canada, Manufacturing Cliemiat. 

1800. Campbell, Jas. Eunyce, 22, Cambrito Street, 

Wrarcester. Ma«a, U.8.A., Chemical Engineer. 
1004. Campbell, J. H., 41, Summit Street, Brooklyn, N.Y., 
U.8.A., Chemist. 

1001, Cambell, Kenneth F., M.Inet.C.E., 1, Peel Street, 
Hnddersheld, Ciril Engineer. 

1004. Campion, A., Laboratory, 144, Wellington Street, 
Glasgow, Chemist and Metallurgist, 

1807. Ckmfield, F. D., jun.. c/o Cuban Sugar Refining Co., 

Cardenas, Cuba, Sugar Refiner. 

1808. Canncm, J. C., Staverton House, Bhoreham, Sneaej:, 

Analyst 

0.14. Cannon, H., 26, Stormont Road, Clapham Common, 
S.W., Vinegar Works Manager. 

1801. Gansiani, fi^rico, 8, Palace Green, Kensington, W., 

Ciyll En^neer. 

1801. Carden, Albert 3., Duneter House, 12, Mark Lane, 
E.C., Distiller. 

1004. Carel, Prof. Hubert C, Laboratory, University of 
Minnesota, Minneapolis, Minn., U.S.A., Chemist, 
(State Board of Health). 

1803. Caiwy, Arthur, The Groves, Orassendale Park, near 
UTerpool, Chemist. 

O.M. Carey, Eustace, The United Alkali Co., Ltd., 30, 
.Tames Street, lAverpool; and (Journals) The 
Groves, Orassendale Park, near Liverpool, 
Comical Manufacturer. 

1906. Carey, William G., Moulton Settlement, L^sian 
Mission, City Road, London., E.C., Chemist. 
1004. Cargill, J. T., o/o Finlay, Fleming and Co., 
Rangoon, Burmah, East India Merchant. 

O.M. Carlile, T., St. Bryde’s, Dunblane, N.B., Chemical 
Manufacturer. 

1806. Carltson, Hugo, Fagersta, Sweden, Analytioal 
Chemist. 

1803. Carmichael, Dr. H., 176, Federal Street, Boston, 
Maaa., U.S.A., Analytioal Chemist. 

1890. Carmichael, Herbert, Bureau of Mines, Victoria, 
British Columbia. Public Analyst and Assayer. 
1884. Carmody, Prof. Patrick, Government Laboratory, 
Port of Spitin, Trinidad, Analytical Chemist. 


1003. Cameiro da Cutdia, }. M., Comp. Agricola and 
MetcantU, Kua do Apollo, 28, Pernambuco, 
Bnudll) Maai^g^r. 

1807, Camell, Wm. C., c/o Taoony Chemioal Works, 
Btldssbnrg, Philadelphia, Fa., U.S.A., Chemiat. 

OJA. Caro, Dr. H., C. 8 N. 9, Mannheim. Baden, Germany, 
TMhaioal Chertdst. 

1006, Cno, Dr. Nikodem, Mehwkestraeee 20, Berlin, Ger¬ 
many, Analytical Cbemlet. 

1803. Carpenter, C. (a, South Metropolitan Gas Co., 709a, 
(Sd ]^nt Boad, Ixmdon, 8.E., CSvil Engineer. 

1000. Carpenter, Frank B., 11. South 12th Street, Rich- 
mo^, Va., D.S.A., Chemiat. 


1000. Csrp^ir, Harry B., o/o lister's Agricultural 
(^mioal Works, Newark, N.J.. U.S.A. 

1008. Carpenter, H. C. Harold, 11, Oak Bead, Withing- 
ton, Maneheater, Chemiat and Metallurgist. 

1006. Oarpentor,' P. H., Cawnpore Sugar Works, Cawn- 
pore, India, Analyst. 

0.M, Ca™n«»r,R. Forbes, Prestwioh.Gjwsnoroft Gardena. 
W«t Hampstead, H.W., Chief Inspeotor under 
(be Alkali, Ae., Works Acts. 

RMH.'Carr. Vtasois H., Kehrin, Chnrrfi Avenue, Sidoup, 
usd IJsumUs)/Burrou^ee, Weuoome and Co., 
1A£. B4at(aed, Kant, 

NJ., 

(Amenisaa Oil Sup^y Co.). 


1886 , Carrutbeis, Jf, 'O**- 

lew. CammT"^. Htoadirsjr. Dwtewr, 

UtSeAeg Mining iSnginMMr. 

1006. Cart, John Trevor, c/o Mesm. C. A, Ikaws)* an4 
Co., Heaton Works, Newoastle-on-T^ma, Cftegtist, 
O.M. Carteighe, M., 180, Mew Bond Stnek Landen. W„ 
Pharmaeeutioal Ofaemtot. 

1004. Carter, A., Cuba Street, Petone, WidUsgtoo, New 
Zealand, Works Manager. 

1006. Carter, Robert A., c/o Roessler and Hawlaeliei 
Chemical Co., Box 68, South Amboy, Nil.. 
U.S.A., Chemist - 

1895. Carter, Stewart F., Glemyon Droworka, Saylee- 

ville, R.I., U.S.A., Superintending Chemist 
1003. Carter, Thomas, 322, Soarr Kill, Bradfnd, ¥ork(( 
Works Chemist 

1886. Carter, W. Cbas., c/o Dominion bon and Steel Oo„ 
Sydney, C.B., Canada, Analytioal Cbemlet 
1889. Carulla, F. J. B., 84, Roae Hill Street Derby, 
Chemioal Manufacturer. 

1906. Csrveth, Dr. H. R., Niagara Elcotroobemioal Co., 
Niagara Falls, N.V., U.6.A.. Wwks btoager. 
1906. Casaburi, Dr. V., o/o Ford Morocco Co.. Wilmington, 
Del., U.S.A.. I.eather Chemist 
1903. Caspari, Dr. W. A., 28, ColesbiU Road, Teddington, 
Chemist and Physicist 

1896. Catlin, Chas. A., 133, Hope Street Providence, 

R.I., U.8.A., Chemist (Kumford Oiemioal Works). 

1896. Caveu, Robt M., University College, Nottingham, 

Lecturer in Chemistry. 

O.M. Cawley, G., 25, Victoria Street, Weetminster, S.W., 
Chemical Engineer. 

O.M. Cawley, J., 278, Paesaia Street Newark, N.J., 
U.8.A.. Analytioal Chemiat 

1897. Cawley, Thos. A.. British Gelatin Works, New 

Bedford Road, Luton, Gelatin Manufacturer. 
1900. Cay van, Uewellyn L, 927, West Monroe Street 
Chicago, III., U.S.A., Chemist • 

1902. Cerasoll. Albnrto, e/o Dr. L. Mond, 18, Avenue BiL, 
Regent's Park, N.W., Engineer. 

1900. Chadsey, 8. B., c/o International Harvester Co, 
Hamilton, Ontario, Canada, Chemist 
1891. CSiadwick, Walter M.. 24, West 8rd Street Bayonne, 
N.J., U.S.A.. Chemical Works Mansger. 


1894. Chaloner, G. W., 28, Eagle Wharf Road, Hoxtrm, 
N., Chemical Manager. 

1901. Chamberlain, G. E., 103, South Kensington Avtarne, 

La Grange, HI., U.B.A., Chemist. 

1902. Champion, Edmund C., 610, South Washington 

Avenue, lola, Kansas, U.8.A., Chemist 
O.M. Chance, A. M., Chemical Works, Oldbury, neat 
Birmingham, Chemical Manufacturer. 

O.M. ChMidlcr, Dr. C. F„ Columbia Unlvertimr, West 
noth Street Now York (Sty, U.8,A., Frolsssoi 
of Chemistry. 

1893. CSiaplin, Dr. Edw. M„ Public Analyst's Laboratory, 
'Wakefield, Yorks., Analytical demist 
1906. Chaplin, Wm. H., 18, Penywom Boad, Earl's Court, 
London, S.W., Wine Merohant 
1890. Chapman, Alt C., 8, Duke Street Aldgate, E.O., 
Analytioal (Themist 

1906. Chapman, Arthur J., Baronemere, Stanbopi 
Avenue, Church End, Finchley, N.t Analytioa 


Chemist 

1906. Chapman, D. L, 10, Parsonage Boad, 'Wltiiingtoh 
Manoheater, Demonstrator m Otemiaky. 

1906. Cbyinum. E. A., 2, Kensington Park, Stapietoi 
Boad, Bristol, Works Chemist. 

1903. (Sispmsn, Geo. W., Swift FmtUlser Wbrigt SlU 
l^dentisl Building, Atlants, Qa,, vHliL, 
Soi^ntendent 


O.U. Chapmsn, Spencer, 36, Hstlc Lsos, 1!>(X, CfuMsmai 
Manufsotuier. . _ , • . , 

1804. (3iariler,A. CJ.,6,Talbatltoad, SoUihfid*Mili^ 
Ks. Ooataltliiff Obooaicta 

1902. Chstytdn,Tbo(^288,Irvf(gtonI^(i«h,^j^^ 






^ “gMW.‘liS.*"» •»« ““«|^. 

190#. JO^ london Bond, Sawbridgu- 

iMi _’TOrth, ^lytioftl Chemint. * 

im. Qbmy, J.P. o/o tteaev Bro«., South Minohaiter, 
Ooi^, U.8.A., Silk Msnufuoturer’i Chemist. 
1880. Che™. A. it, o/o Meun. Burgoyne, 16, Colenuin 
Anolytioal Chemirt. 

1908. 01*^. 82, High Stwot, HornsBy, N., 

1902. fChijwBU, John, Post Offloe, Auoklsnd, Now Zealand 

Analrat. 

1906. CW^adou, George, The BVanoU Frost Co., Ltd. 
Toronto, Canada, Chemist. 

1898. Ohrferton, A. F.. 401. Bolgrave Gate, Loioester, 
HaQUiMturing Chemiat 

188a Ohotlay, Jam C., Bewsey, Oxford Road, Birkdalo, 
Lanos.. Anal^oal Chemist. 

O.M. Christie, J., lorenSeld, Alexandria, N.B., Dyer and 
Printer. ^ 

1903. Christie, John, o/o The New Explosives Co., Ltd., 

Stowmarket, SuSolk, Analytical Chemist. 

1906. Christie, Dr. W. A. K., 

Teohnioal Chemist. 

1898. Christison, Geo., Cremona, Cambridge Drive, 
Glsssow, Engineer.* 

O.M. Chr^tm, W, J., 7, West George Street, Glasgow, 
Chemioal Uanufaeturor. 

1904. Chubb, Bf, M,, Whorfedale Villas, Tadosster, Yorks,, 

Brewn^ Chemist. 

O.M. Caiuroh, Professor A. H., P.B.8., Shelsley, Kew, 
Snrrey, Professor of Chemistry in the Uoyal 
^ademy. 

189a Ohuroh, Elfha D., jun., 63, Wall Street, New York 
City, U.S.A., Soda Manufacturer. 

1906. CSiuroh, Sumner R.. o/o Barrett Manufsoturing Co., 
17, Battonr Place, New York City. D.S.A., 
Chemioal Engineer. 

1896. Cbflio, Alan A., (Communications) Box 1189, 
Boston t and (journals) Littleton, Mass., D.S.A., 
Manufsoturing Oiemist. 

1900. Qamer, OulUiam H., 46, Riohmond Street, Fbilsdel. 

{dda. Pa., U.8.A., Chemist 

1888. Clanahan, H. C., 79, Mosley Street, Manchester, 
Chemioal Merchant. 

1901. Qapham, Henry E., Laurel Bank, Wilsden, near 

Bradford, Yorks., Technical Chemist 

1905. Qain), Geo. A,, 803, Walnut Street Neatonville, 

Mms., D.S..A., Chemist 

1891. OU^, ^ph R., o/o Standard Ammonia Co., Ltd., 
loeland Wharf, Old Ford, E., Ammonia Works 
Manager. 

188a Otapperton, J., jun., AnalyUoal Chemist 

190a CSare, Henry, Hepsoott, Morpeth, Northumberland, 

. Bohoolmaster. 

1908. dark, Alfred N., Box 168, Wallaoeburg, Ont, 
Cmado, Teohidoal Chomist and Engineer. 

19(Hh dark, AUan J., o/o Homestake Mining Co., Lead, 
8. Dakota, 0.B.A., MetaUurgist 
1904u (Sark, Artimr W., o/o Johnson and Johnson, New 
Bronswiok, N.j., U.S.A., dieraist snd Bacteri¬ 
ologist. 

189a dark, Donald, Baimsdsle, Victoria, Australia, 
Dlnator of School of Mines. „ , 

l8M, #a(fc, Braoet Royal Teohnioal Institute, Salford, 
AsaMant Leoturer in CSiemistry. 
isea lk*f. Fkieod E., Central Dniversity of 

SoDtnoky. Danville, Ky., U.B.A., Ptofeseor of 


,, U,aA., Cheniet 


190a 

, M*ss,.,U.8.A., Chemiet '-' .'^ 

i9oa 'M, 

1906. dark,T. W. Firth. Uhocatory, 

End, London, E., Analyst ' 

1906. dark, Wm. B., 48,' Hohertsoa 

Chemist , > - 

1907. dark, Wm. H-. 159, Newport Road, MsMIashn^^ 

Analytical Chemist 

1903. dark. Dr. W. DigUs, 104, South OsAongatj, 

bumh. Manufacturing Chemist ' ' 

1902. dark, Wm. Linus, Champion Ooatad PApwr tCiil’ 

Hamilton, Oido. U.8.A., (Hiainist 

1904. dnrke, A. R., 613-617, Eastern Ayeniia, TomwM' 

Canada, Leather Manufacturer. , . 

1891. Clarke, Goddud, M.P., South Lodge, COailitlfNi 
Hill, HE.: and (Journals) 60—64, ArtUiHry IkU^ 
London, E.. Drysalter. , ’T 

1903. Olarke, Robt W., (Journals) o/o dinioai RssafeMjb 

Association, Ltd., 1, Southwaric Street, X«n4Ml« 
8.E., (subs.) 3, Aberdeen ViUea, Ohaae Bdidh 
Southgate, N., Analyet 

1897. darke. Wm. B.. o/o Ediaon-Swan ttHL. Ob., LiWf..- 
Ponders End, N., Eleotro-Chsmist i 

O.M. daudet A. 0., 6, Coleman Street, Ei0.{ sii^ 
(Journals) 9, Daloham Gardens, HatWjiistM&i' 
N.W., MetaUurgist —^ 

1889. Claus, Wm. H., o/o Claus and Bet, dayton, Msft*. 

Chester, Manuuoturing Chemist '; 

O.M. daylon, K. Q., Chemioal Leboratory, KotbMni 
Viaduct London, E.C.. Consulting Chemist , 
1895. Clayton, Ur. O. C., Eton&eld, Waverttee, LivenMali 
1891. Clayton, J, W., o/o Clayton and Josmto, JUMiw' 
Conoort Street Uverpool, EsaenoO Dist^r. 

1894. dayton, Robt H.. Woodleigh, raaokdald LaaOi 
Kersal, Manchester, Chemist 
1908^dayton, W. E., Royal Victoria Yard. DmrtialHlL: 
S.E., Superintendent 

1907. Clement Leonard, 13, Champion ftwk, DeamhiAt 

Hill, liondon, S.E., Chemist 

1893. Olomes, J. H., The Bracken, NewquM, CbmwaB. ^ 
1886. Cleminshaw, £., AlkaU Works, (Adbniy, «U§' 
Birmingham, Technical Chemist. 

1883. demons, O. H., Ond^ar Street Huaslet BdhAi' 

Leeds, Dyeware Manufacturer. : , 

1884. derk, Dugald, 18, Sontbampton Buildings, dwuwiiy' 

Lane, W.O., l^gineer. ■ X'i 

1K99. Cleveland, D. B., 1403, Firet National Bimk BatUBaja 
Cinoinnati, Ohio, D.S.A., Chemist. '' 

1908. dexton, Thos. J., 288, Congiets Straat Bobk^' 

Mass., D.8.A., Manager (A. Klipsteds d( Oltk ::■! 
1906. diflord, Jos., Ivy House, Prestbury, neat^im^bl*'’ 
field, Chemist . i , 

1900. difford, Wm., Sowsjte Outfall Wortat WbibWIt 
ham^on, Sewage Works litatgati , .>c& 

O.M. dond, T. C., 4, U<»d't Avenus. ffeohha^/fl t twiw' 
London, S.O., lutallurgist. .. 

O.M. Clowee, Dr. F., 40, Ocaven Stosst (Suak#''OH sK' 
W.(X : and tiw Grange, College Itimd, Pidililhii 
S.B., Chief Chsmiet ^aar^ '. “ 

1891. dutton, J. H., ElUott's Metal Oo., Lt4. BdinrlBiMlb' 
^ B.aO.. Carmarthenshire.'Asaww. 


l#b CliyA n«!. Homer, o/o Vaonum Vara^ and 
' (Qbenioal 0^ a mview Avenne, Eaat Norwaik, 
'SSSi''D4 jU dwmtoal Maanfsotneet'. 


O.M. dond, ' 


19Qa dymn, Wm. R., o/o National Obrbwi 
land, Ohio, D.8.A., Chemist 

1699. Coates, Chas, E., jun., ls>ulSlaB* Sin# 
Baton Rouge, La., D.B,A., jS 
Chsuniatry. 

1888. Coats,-Jno. T., 108, Bronghfon 
Manufacturing (demist. 

1893. Cobb, Jno. W., Fkrniey Inwtsoim :i 
TeohoipM Asaistant to IlHHirilik'lMj 

1904. Ooblmta,,lMnbert 1708, BvttSnn^ 
eieoo, Oai;, DB.A., Ohnil^ 


:i%a, 


lOta-Otohna'. 








aU. JOIIWKAL SdCISIV 


MM. Codirm*, A.Lmde,9,0bMleiBti!Mt,BsiAon,lUM., 
U.8.A., (9er)t (CoobraiM CMmioiU do.). 

^90L Coekburo, John A., Aidea, Btevenitoii, Aynhin, 
Anniytie*! Chemist. 

ISM Cocking, ADsn T., Cer)um]>ton Honw, Coot Osks, 
Sutton ColdMd, Ammunition Mutufuturer. 
1906. Coes, CSiM. 8., 119, Ewt River Steeetv Hyde perk, 
iiun., li.S.A., Oil Chemist. 

1906. OoSmsn, Herbert, 314, East Seneca Stoeet, Ithaee, 
N.Y., U.8.A., Cement Works Chemist'. 

1903. Coiman-Nicoresti, J., 24, 8t. Gabriel’s Road, 

Orioklewood, N.W.. Chemist. 

1908. COgeeshail, Dr. G. W., Chestnut Street, Dedham, 
Mass,, ti.S.A., Chemioal Manufacturer. 

1887. Coghill, P. de Q., Bora* Works, Old Swan, Uvor- 
pool, Teohnieai Chemist. 

1884. Comwdl, W. B., Syracuse, N.Y., U.S.A., Chemical 
Engineer. 

O.M. Cohen, Dr. J., IS, Cardigan Road, Leeds. Analytical 
(%emi*t. 

1897. Cohn, Alfred J., 122, East 74th Street, New York 

City, U.S.A., Chemist. 

1901. Cohn, Sigmund, 13, Dutch Street, New York City, 
U.S.A., Metallurdcal Chemist. 

1904. Cohoe, Prof, W. P., 110, Park Road, Toronto, 

Canada, Professor of Chemistry. 

1903. Colbert, W., British 8. A. Dynamite Factory, 
Modderfontein, Transvaal, Analytical Chemist. 
1891. Colby, Albert L., 217, West 110th Street, New York 
City, U.8.A.. Metallurgical Engineer. 

1899. Colby, E. A., Baker Platinum Works, Newark, N.J., 
U.S.A., Etotallurgical Chemist. 

O.M. Colby, W. H., Carreg-wen, AberystWith, Wales. 
1893. Coleman, W. H.. 78. Egerton Road, Withington, 
Manchester, Tar ’Works Chemist. 

O.M. CoUens, E., Vinegar Works, Stoorport, Worcester¬ 
shire, Manager, 

1906. Collett, John H., Hillfleld, Gloucester, CSiemioal 
Manufacturer. 

1887, Collett, J. M., HillSeld, Gloucester, Chemical 
Manufacturer. 

1901. Colley, Bernard T., c/o Velardena M. and S. Co., 
Velardena, Darango, Mexico, Aasayer, 

1908. Collier, Pierre, Companhia Industrial Pernambuoana, 
I^mambueo, Brasil, Civil Engineer. 

1898. Collin, Dr. C. A., Ferguslie Threadworks, Paisley, 

N.B., Textile Chemist. 

1898. Collingrldge, Frank, 73, Fountain Road, Edgbaaton, 
Birmingham, Chemist. 

1883. Collins, J. H., Crinuis, Far Station, Cornwall, 
Teohnieai Chemist. 


1899. Collins, S. Hoare, Armstrong College, Newoaetle-on- 
TVne, Agricultural Chemist. 

1888. Collins, W. Hepworth, c/o Edw. Wihl A Co., 17, 
Nicholas Street, Manchester, Analytical Chemist. 
1899. CoIIis, Walter T., 89, Greenfield Road, Harborue, 
Birmingham, Chemist. 

1891. Oolman, Dr. H. G.. Elmside, Worcester Park, 
Surrey, Analytical Chemist. 

1899. Colqnhonn, lewis, o/o South Afriosn Explosives Co., 
Moddwfontein, Tranavasl, Anslytical Chemist. 


1894. Colouhoun, W.. Piss Penyddol, Bersham, near 
Wrexham, North Wales, Engineer. 

1901. Colwell, J. Kear, Finsbury Town Hall, Roseb^ 
Avenue, E.C., Analytical and Consulting Chemist. 
1906. Comber, A. W., Suramangalam, Salem District, 
South India, Manager (Magnesite Works). 

1900. Oomey, Arthur M., 12, Pead Street, Boston, Mass., 

U.&A., Tecfanioat Chemist. 

1906. Coa^toB, Miss N. J., Library, Cpiversity of 
Nebraska, Lineoln, Neb., tJ.B.A.,' librarian, 

1899. Conaat, Praneis M., Megansett, Mtes., T7.S.A., 
Chenlual Eoginaer. 

1906. OoDdit, Louis u, Chemical Laboratory, B. and 
O. B. B., Mount C3are. Baitimoce. Md., U.6.A., 
Chemist. ’ 

1901, tkauta}), J«t., 12, Kiddeporo Oardt^ Hampstead, 

N.W., CknvemiiMDli. Analyst. , 

iMS. Omm, Arthur B., 1070, Bart St. Weiit, Detroit, 
.'.T^ D.SX, CbamM. 


1883. Ommor, Ct 0„ 4, Queen's SSm*. Mlaat, InUitKl, 
Chemist’ * 

1B9L Ooniadson, Pootus Q., Catena Oil Worka, Praaklin, 
Pa,, U.S.A., Anil^cal Chemist 
1806. Conrau, Oliver, Sugar Estate “ La Omi^” Bt 
Ckoix, Danish Vfiit Indies, Admintatrator. 

1889. Conroy, Dr. Jaa. T., Adirondaok, Otasse&dsla Park, 

Liverpool, Chemist 

1887. Oonstabie, W. H., (Journals) Australian Alum 

Works, Runcorn; and (communloatioi^ Biven- 
dale. Dee Banks, Chester, Analytlcsl CMmist 

1902. Converse, W. A., Eroms 228—^224, Postal Telegra^ 

Building, Chicago, III., U.B.A., Chemist 
O.M. Cook, H. J., The Firs, JVoodford Green, Essex, 
Soap Manufacturer. 

1903. Cook, Jas. W.. London and Provincial Dye Worki, 

Hackney Wiok, N.E., Dyer. 

1888. Cook, Jno. J., Atlas Foundry, St. Helens, Eanoa- 

shire, Ironfounder. 

1896. Cook, Thos. Alex., East London Soap Works, Bow, 

E., Soapmaker. 

1899. Cook, Walter Q., 9, Hendon Lane, Finchley, N., 
Analytical Chemist. 

1891. fjooke, Arthur W., e/o Brotherton and Co., Ltd., 
Holmes Street Dewsbury Road, Leeds, Analytical 
Chemist 

1904. Cooke, W. Tement, The University, AdMaide, 

South Australia, Lecturer in Chemistry. 

1901. Cooper, T. 8., 38, Demesne Road, Alexandra Park, 
Manchester, Calioo Priating Chemist 
1891. Cooper. Waiter J., The Elms, Lower Penarth, South 
Wales, Cement Works Manager. 

1908. Cooper, William, Pifclic Analyst’s Laboratory, 
67, Surrey Street, Sheffield, Analvtleal Chemist 

1897. Cooper, Wm. R., 113, Tnlse Hill, B.W., Eleotrioal 

Engineer. 

1890. Corcoran, Bryan, 31, Mark Lane, London, E.C., 

Chemical Engineer. 

1887. Cordner-James, J, H., Finsbury House, Blomfleld 
Street, London, E.C., Mining Engin^. 

1905. Cormack, Wm., o/o G. Nelson, Dale and Go., LtdL, 

Emsoote Mills, Warwiok, Chemist 
1899. Comelison, Dr. Robt. W., Bloomfield, N.J., U.S.A.. 
Consulting Chemist. 

1906. Cornwell, R. de Vere, Salisbury, Rhodesia, Chemist. 
1903. Corr6a de Brito, Dr. L., Rua do Commeroio, 6 , 

Recife, Pernambuco, Brazil, Civil Engineer. 

1889. Corrio, David, e/o Nobel’s Explosives Oo., Ltd., 

Polmont Station, N.B., Teohnieai Chemist. 

1903. Cortright, R. M., 20, South Ontre Street Bethlehem, 
Pa., U.8.A,, Assistant Chemist 
1694. Coste, ,1. H., 40, Craven Street W.C., and 
(Journals) 64, Aloonbury Road, Upper Clapton, 
N.E., Analytical Chemist 

1891. Cotton, W. F., Hollywood Roebuck, Oo. Dublin, 

Gas Works Manager. 

1006. Cotton, Wm. H., 16, Hanptstrasae, Hfichst a/Main, 
Germany. Chemist 

1906. Coupe, Miles, 46, Millarbam Lane, Waterfoot, near 
Manchester, Chemist. 

1898. Ooupe-Annabte, H. W., o/o Tu^ten and Bare 

Metals Co., Queen’s Boad, Battersea, S.W., 
Chemist 

1864. Court Hey wood, 67, Surrey Street Sheffield, 
Analytical Oiemist. 

1898. Courtney, Samuel, 87, The Mount Belfast, Ireland, 
Manager. 

1894. Cousins, W. J., 17, Temple Ohambers, Temple 
Avenue, E.C., Consulting Chemist and Ditaotor. 
1906. Cowan, Gborge D., Bridw House, Bridge Bond, 
MillwaU, eT, Manager, DesUverisins Wmk*. 

1603. Cowan, Wallace, 6, Salisbury Boa^ Edirfjkuri^, 

Analytical Chemitt. 

1893. Cowan, W. J., 12, Park Avenue, Wood Gnaen, Bl;, 
Fine Odour Msnnfaeturer. 

1867. Orwbum, Arthur W., 29, IkkuMae Btieet Hath 
eheAcgt, C3»mioal Marehaikt wd JbuIjilM 
Cfiiemi^ 

1604. Oowem Batvey D., 161, Kver Street Xcep, N.T., 

11,8.4^ Chemist 





.W6B. Oor^ HWMC V^Jon., 8ox SSS^ Hbudide. Da 
AMiiUat (SMmiiA 

ISM. OowBtoT, A. J., 22S, Banrr %o»i, Dalwloh. S.X, 
Aoftljrtieal Chemiit. 

ISBl. Oow^-OoIm, Sfcward Otborn, Qrosrenor Uuuioni, 
Vlotori* Street, Wertmlniter, 8.W., IfetaUaigleai 


Gox, Harold N., 898, MoDoaouah Street, Brooklyn, 
N,Y.. U.8.A., Chemirt. 

Oo^ ]^j. 0., City Laboratory, 17, Outlo Street, 
Dublin, Analytical Cbeiuiet. 

Craig, Q«o., Cheiaioal laboratory, 95, Bath Street, 
Olauow, Technical Ohemiet, 

Craig, Thoe, J., C'athkin View, Clinonrthill, Ruther- 
gten, N.B., Ghemiet. 

Cramer, A., jun„ 882, East 29th Street, Paterson, 
N.J., U.S.A., Chemist. 

Oane, Fred. D., 28, Hillside Avenue, Montclair, 
N.j., IIH.A., Consulting Chemist. 

Ckane, Jasper E., c/o The Arlington Co., Arlington, 
N.J., U.S.A., Chemut. 

OranSeid, Wm., 11, Avondalo Place, Halifax, Yorks., 
Teacher of Chemistry. 

Cranmrr, Ridgeway, 170, SSth Street, Bay Ridge, 
Brooklyn, N.Y., U.8.A., Chemist. 

Oraven, Alfd. B., 91, Fielding Terrace, Arroley, 
Leeds, AnaMical Chemist. 

Craven, Chas. E., Oak Villa, Bramley, near Leeds, 
Dyer. 

Craven, Jas, c/o CoMmbia Creosoting Co., Shirley, 
Ind., D.8.A., Chemist. 

Craven, J. A., 119, Town Street, Armley, Leeds, 
Chemist. 

Craven, Jno., jun., o/o Dominion Tar and Chemical 
Co., Ltd., Sydney, O.B., Canada, Chemist. 

Craven, John I.. P. 0. Box 3888, Boston, Mass., 
D.8.A., Chemist and Salesman. 

Craw, John, 16, Cadogan Street, Glasgow, Drysalter. 

Crawford, D., Langdale’s Chemical Manure Co., 
Ltd., St. Lawrence, Newcastle-on-Tyne, Manager. 

Crawshaw, E., 26, ToUington Park, London, N., 
Dye Merchant. 

Crayon, Dr. Gustav, 364, West 23rd Street, New 
York City, U.S.A. 

Crean, Jno. F., 26, Aberoromby Square, Liverpool, 
(HI Refiner. 

Orosswell, C. G., Ermyngarth, Ashtead, Surrey; 
and 9, Bridge Street, Westminster, S. W., Chemist. 

. Cribb, Cecil, 138, Shaftesbury Avenue, London, 
W., Analytical and Consulting Chemist. 

, Crighton, W. H.. 138. Evering Road, Stoke Newing¬ 
ton. N., Chemist. 

, Criper, Wm. R., o/o Messrs. D. Wcldie and (fe., 
Konnagar, near Calcutta, India, Manufacturing 
Chemist , „ , _ 

, Oroasdale, Dr. Stuart, 1674, York Street Denver, 
O)lo., U.S.A., Mining Engineer and Metallurgist. 

. Cronquist, Prof. A. Werner, StorksunJ, Stockholm. 
Sweden, Inspector General of Explosives. 

. Cronquist G. W., Hyllinge, Ornfva, Sweden. Fire 
Bnok Works Manner. . , 

Crookes, Sir Wm., r.R.S., 7, KensmstOT Park 
Gaidena, Hotting HOI, W., Analytical Chemist. 

. Crosby, Thos., Llanelly Steelworks, UaneUy, South 

Bidston Road, Oxto, Birken- 
beadriJonrntls) o/o Prof. B. Moore. Biochemioa^ 
Dept.. The University, Uverpool, Anriytical 

► Ohamiit and Aswiryer. ^ . a 

. OtMfield, Oapt. G. B., Volun^ 

Street Warrington, Soap ManofMturer. 

Cross, C. F., 4, New Court Lincoln s Inn, London, 

’ lU«*at 


% Uhwdi 

C((iwelL ‘Henry H., - o/o Jot JMotoMiliiiwIoillif'i ■ 
Co., Wilmington, DA, DH.A., 

. CiowtU, BdwTrWoodlHKl Dyn*^ 

Tissds. Dyer. 

. Orowthar,HoinoeW.,nmBMOh«tW«ABM«|^^ 
Technical Chemist . , , 

. Orowthor, J., Tenuta Etrusoa MlBltoe,.;' P MMil| i m. 

Marittima, Toscana, Ita^, MetoUutmt y i 
. Orowther, R. E.,q/o Mark iSstoher and SoWi, JWwiii' 
Moss Lane, vmtefield, UaachMtsr, Clw#lt : ‘ : 

. Crowther, Walter M., Ohemieal Wo^ C«Mi|l0. . 

near Leeds, Manufacturing Chemist I / 

. Crumble, W. D., 148, Washington 

Orange, N.J., U.8.A., Anatytioal Ohwnlgt • 

. Cruser, I>r. lied. Van D., o/o Unitm Sfetslliq ,Qto* 
tridge Co., Bridgeport (^n., U>S.A.< O hWi n W B , 

. CVushfE. H., 3, Westcombe Park Road, Blaoldteiiiit V 
8.R, Technioal Chemist , \ 

. Cullen, Wm. Dynamite Faetoiy, ModdwIOBsil#, ' 
TransvaJ, Chemist .i' / 

. Cullen. W. K., The Castner-KAner AHtalf Qt,,, 
Ltd.. Wallsond-on-Tyno, Engineer. i. _ ■ 

. Culmann, Dr. Julius, o/o G. Siegle and , 

Duane Street, New York City, U.8.A., 
and Colourist. 

. Culver, Ralph F., 16, Quincy Street North AAlMi 
Maes., US.A., Chemist 

. Cuming, James, jun., Chemical Works, Yarrslrali, . 
Melwurne, Australia, C^emlosI and SltowStot 
Manufacturer. _ . 

. Cuming. R. Burns, Currie Street Adslaidn, BKMtA 
Australia, Manufacturing Chemist. ' I 

, CunUffe, Albert J., asytonflold, Osyton-to-WOdit ; 

(Corley, Lancashire, Oalioo Printer. 

. Cunninghiam, James £., Minas Pefia del KhMSiSf .. 

Frovincia de Huelva, Spain, AnAytical (SieOnSt 
, Cunniugton, Alfred V., c/o Brunner,‘Mbnd iWl/ 
Oo., Lti, Northwieh, Cheshire, Obeinioal Wolfta'^ 
Manager. • ' ‘ 

Ourphey, W. S., 7, Der^ Crescent , 

(llasgow. Alkali Works tospeotor. ,5' 

. Currier, Edw. Eug., 74, Fremont Avenue, S*elWlla, ( 
Mass., U.S.A., (^miit - , 

. Curtis, Marvin. lO.t Front Street San NreoeiMpikv; 

Cal., U.S.A.. Wine CTiomist 
. Cushing, Hobt. P., o/o Kietler, lAsb ft 
Haven, Pa., U.8.A., Chemist. 

. Cutbush, Ohas. O., 149, Westoombo HiBi 

heath, S.E., Bleotrioal Engineer. ■ 

. Cutler, M. F., 183, EasexStreet, Sotoon, „ 
U.S.A., Publisher. ! ,, ' 

. Cutts. Henry E., 85, Fulton Street New 
U.S.A., Teohnioal Chemist. 


O.M. Daole, J. C., Soap Works, Putney, 

.Mwufeoturer. . 

1908. Dqins, F. B.. Washburt 

U.S.A.. Professor of OtwmiMly. . 

1897. Dains, Herbert H.. c/o J. B- 
^ ■ Cburt London,, B.G, 

1905. Dklei,' Vasanii Premji, 

' H»l, Bombay. Lecturer eft'-OheBiitotgtSif^^ 

1904. Dale,«..WavMleyTetTeito;HW®«lft^ieit^^ 
'Ted^tol (Aemlet. ■ ■ 

1907. Daney.'Htmry, 9, East 

U.S.A., Eresidenir , 

]i$4. 'D&im/ LBStt' C.,_ 




«i»? jooRNAt Of T|tE socowr ot oaEJiKOAi, flTOtJsmx;. 


J)»nkflr» Dim. J., 247. AtUatlo At«qu». Boston, 
^ Maas., U.S.A.. Dyostuil and Ohnmioal Monafao- 
turer. 


1905. Danker, Fred E.^ 73, Sawyer Avenne, Dorchester, 
Mass., U.S.A., Salesman {Oakes I^nufaotnring 
Co.). 

1903. Daniumbaum, Dr. H.. Nation^ Ammonia Co., 
Frankford, Philadelphia, Pa., U.B.A., Secretary 
and Treasurer. 


1902. Danaiffer, Jos. L., 259. West U2th Street, New 
York City, U.S.A., Analytical Chemist. 

1885. l>arby, Jno. H., Brymbo Hull, near Wrexham, 
Ironmaster. 


1894. Darling, G. A., P.O. Box 3720, Johannesburg, 
Transyaal, S.A., Metallurgical Chemist. 

O.M, Darlins, W. H., 20, Dover Street, Manchester, 
Analytioal Chemist. 

1887. Davenport, Dr. B. F., 161, Tremont Street, Boston, 
Mass., U.S.A., Consulting Chemist 

1900. Davidson, Alex., jnn., 8, Traquair Park, Corstor- 
phine, Midlothian, N.B., Analytical Chemist. 


1899. Davidscm, Charles, 328, Golfhil! Drive, Dennis* 
toun, Glasgow, Analytical (’homist. 

1905. Davidson. Frank A., 1H2, Mount Vernon Street, 
West Roxbury, Mass., U.8.A., Pharm. Chemist. 


1901. Davidson, Q. M., Cliioago and N.W. Railroad 
Shops, P.O. Station E., Cliioago, III., U.8.A., 
Chemist. 

1883, Davidson, J. E., 40, Percy Gardens, Tynomotith, 
Chemical Manufacturer. 

1891. Davidson, Richard, 133, Victoria Road, Dundee, 
Oil Merchant's CWk. 

O.M. Davidson, R. Holden, c/o United Alkali . Ltd., 
Ammonia Soda Works, Fleetwood, Manager. 

1904. Davidson, Robert, c/o Dalgety and Co., Ltd,, 16, 

Bent Street, Sydney, N.^W., Australia. 

1905. Davidson, Thos. A., o/o Naylor Bros., Varnish 

Works, Southall, Middlesex, Chemist. • 

1905. Davidson, Dr. Wm. B., City Cos Works, Saltley, 

Birmingham, Chemist. 

1889. Davies, G. W., 8, Spring Hill, Stockport, Chemical 
Leoturer. 

1906. Davies, Harry R., 68, Hamilton Street, Roadville, 
^ Mass., U.B.A., Chemist. 

1898, Davies, Herbert £., The Lalmratory, 28, Chapel 
Street, Xiverpool, Analytioal Chemist. 

1907. Davies, James, 16, Suffolk Street, Rotherhiihe, 

London, B.E., Scientific Apparatus Maker. 

1896. Davies, Ueweliyn J., 108, Imte Road, Cardiff, 

Analytical and Consulting Chemist. 

1886. Davies, M. Lloyd, North Aniorioan Chemical Co., 
Bay CSty, Mich., U.S.A., Alkali Works ]lk!Unager. 

1897. Davies, Sa^. H., o/o Rowntree and Co., Ltd., 

Cocoa Works, York, Research Chemist. 

1903. Davies, Thomas, 66, Well€«ley Street, Toronto, 
Ont., Canada, Manufacturer. 

1900. Davis, Arthur C., 2, Downing Grove, Cambridge, 

Cement Maker. 

O.M. Davis, A. E., Pern Bank, Hawarden, Flintshire, 
Analytical Chemist. 

1901. Davis, Bernard P., o/o BOTneo Co., Bidi, Sarawak, 

Metallurgical Engineer. 

1902. Davit, Ohaues B., c/o National Brewers* Academy, 

40?, West 2Srd Street, New York City, U.S.A., 
Tecl^oal Chemist. 

1902. Davis, £menKHi, 30, Watson Street, Detroit, Mioh., 
U,S.A,, Chemist. 

1898* Davia, Fred., 61, Imperial Builchngs, Ludgate 
drout, Iiondon, E.C., Oonsulting Chemist. 

0.3^ Davis, Geor» £., 266, Strand, London, W.C., 
CUiemioal Endneer. 

OJM* Davis, H. W„ Oovertunent Laboratory, Getneni't 
inn Passa^ Strand, W.C., AndyUcal Chemist. 

1906. Davis, V. P., c/o American (Sheet sad Tin Plate Co., 
Viadargrift, Pa., U.S.A., Chemist. 

Davis, IfTm. JL, S, Queningtoa MaaiicH», Rostrevor 
Road, fS, Wm ^mj»t 
Mil Datieoo, Alex. Yon^ 219, pleanutt Stroet, 
.. Ohetniokl 


1900. Daw, Frad W., Alexander PUee, JBbbw Viito,Jiaa 

ChMnist. 

1903. DftVM, AXhm W., 3, MkdiKm Hmm. Allwn} 
N.y., U.a.A., Chemist. 

O.U. Daweoo, C. A., ‘40, BiuaeU Boed, Sefton faiA 
liTarpool, TeohnioaJ Chemist, 

1886. Dawson, W. H^wood, British Alizsiin Oo., 144 
SUvertowu, and (Joumaii) 187. X^toi 
Boad, Woolwich, 8.E., Teohnioal Qiemiat. 

1901. Day, Dr. David T., D.S. OeologioaJ Survey, Wash 

ington, D.O., U.S.A., Qeolo^t, 

O.M. Deaoon, H. Wade, 8, DUat Boad. Liverpool; am 
(Journale) o/o P. W. Wright, 22, Koue 
Lane. Widnes. Alkali Manutaoturer. 

O.M. Deakin, H. T., Dewhurst, Bgerton, neat BdtOB 
Dyer. 

1003. Dean, Harry, 23, Spinkfield Boad, Birkby, Eudden 
field. Chemist. 

1906. Dean, Harry, Armstrong College, NeweasHe-on 
Tyne, Demonstrator. 

1899. Deane, Leopold M., 6, Whitehall Road, Bagb;^ 
Explosives Chemist. 

1906. Deiirman, E., o/o The Lavers Manuiaoturing Co. 
Ltd., Woolwich, 1S.8.W., Australia, Xar DU 
tiller. 

1892. Deaville, B., Beech Avenue, Nottingham, Manu 

faeturing Chemist. 

1903. Do Blois, W. H., c/o General Chemical Co., Hudsen 

Heights, N.J., U.S.A., Chemist. 

1899. Do Castro, J. Paul, Li)^oratury, ESingham House 

Arundel Street, Strand, W.C., Consulting Cismls 
and Asaayer. 

1902. Do Cow, J. A., 14, Sun Life Building, Montreal 

Canada, Chemist. 

1893. De Gerck, Maurioe, Heule-lez-Courtrai, Belgium. 
1884. Deering, W. H., Chemical Departmeut, Boys 

Arsenal, Woolwioh, 8.E., Analytioal Chemist. 

1900. Doerr, Noel, Blairmont, Bcrbice, British* Gulsna 

Analytical Chemist. 

1902. DeghuM, Dr. Jos. A., 247, Harrison Street, Brook 
lyn, N.Y., U.8.A., Chemist. 

1901. De Jonge, Cornelius, 36, Doughty Street, Brooklyn 

N.Y., D.S.A., PharmaoeutiosI Chemist. 

1893. Delahaye, Philibert, 106, RueSt. Laiare, Paris (IX] 
Gas Engineer. 

1901. Delany, Onos., o/o Elliott Bros., Ltd., (TConnel 
Street, Sydney, N.S.W., Australia, Chemist. 

1888. Dempsey, Geo. C., 105, Market Street, Lowell 

Mass., U.S.A., (Siemist. 

1904. Dempwolf, Ohas., juu., 713, South George Street 

York, Pa., U.S.A., Chemioal Manufacturer, 
1899. Denham, Wm. 8., 2, Kelvineide Tacraoe North 
Glasgow, Chemist. 

1891. Denison, Joseph B., IJngholme, Heaton, Bradford 
Yorks., An^tio^ Chemist. 

1898. Dent, Dr. PVankland, Government Analyet'i 
laboratory, Singapore, 8.S., Consulting Chemist 
1906. Derby, Wallace G., o/o Niohds Copper Co., Laure 
Hill, New York City, U.aA., Ariw^er. 

1901. Devas, Dr. Ernest W., Pairview, Hale Grove 
Edgwaro, N.W., Teohnioal Chemist. 

1906. Deveroll, Louis C., o/o Straits Trading Co., Ltd. 

Singapore, S.S., Chief Chemist. 

1898. Dewar, Alex. H., o/o The Linolenm Manufaoiuxlnj 
Co., Staines, Middlesex, Chemist. 

O.M. Dewar, Sir J., P.B.a, Royal lostitutiaii, AffiemaHi 
Street, W. (Journals); and 1, Seroppe Tenaoe 
Cambridge, Profeseih' of Chemistry and fhyales 

1889. Dewey, fted. P., Lanier Heights, Waslriag(aiM0X. 

I7.8.A,, Metailnrgist. 

1904. Dewhiret, J. A., trough Dabocatoiy, Eidiiatt 
Yorkse» AiMUyits 

1891. De Wild^ PtoL P., 1, Qua! dn XAmoK, Oenafri, 
Switaerland, PiofeeeA of OhemiaMV. 

1904 Diamond, Win., o/o 9imim-Cla»w|4 JWd,, 9ttm* 
' Oolliecie^ neat Batsslay, WMSi |baNfii|«r; 

O.M. DiMhi, W, 3,, Edbibu^ SUfM 

S.W.!' «ad (Johrnals), PnriBy IWjfe , fUrlm 
. Downs Boad, SMutocsteod, 









iCii. IM ^ Jy., wi^ Said, Osb{u\bi^1biiidoii, R, 
wi»u Ohomitt, 

Iwt. ". ^0/0 Hugh B»ird md 8on«, 29, St. 
imA: Analytical dwrairt. 

**"* Hill Ptopri®t«ry 0>,g 

kOfu Stwet, E.a, Secretary. 

twOC '0iMWUK!xi-Qur, 0. J., 66, Lyham Road, Brixton, 
_ AnaWoal C3hemist. 

ETO*. Proasrmai^ ftof. Jgdeon C., UniTerilty of Wla- 
Qown, Madtion, Wis., U.S.A., Profeseor of Chem* 
iatry. # 

.86$. Didwrc^ E. N., 141, Broadway, New York City, 
U.8.A., Uwyer. , ^ 

XM» INokiiMofl, A. J., 67, Lewiaham Migh Itoad, Now 
OroOT, S.E., Tar Distiller. 

Cyril, Abbotsford, Hollyoroft Ayenoe, 
-.V ^®P****4 N.W., Analytical Chemist. 

.888. Dickeon, Samuel, 2, Broadway, Westminster, 8.W., 
Analytical Chemist. 

i808. DleokfiBann, Dr. Otto, 1182, Harrison Ayeoue, 
Oinoinnati, Ohio, U.S.A., Chemist. 

1901. Bieh!. Oscar 0.. o/o Sagbaw Salt Co., St. Charles. 
Mich., U.8.A., Chemist. 

1804. Diestel, Wm., 128, Duane Street, Now York City, 
U.8.A., Dyestuff Impo rter. 

:906. DUloa, Fred N., 16, Prospect Street, Fitchburg, 
Mess., U.S.A., Fagineer. 

.898. BUlon, Wm., Highwld, Wetherby, Yorks, Oil, 
Colour, and Vamish ifenufaoturer. 

).M. Sirere, Dr. B., F.B.B., 8, Canning Place, Palace 
Oata, Kensington, W., Prolessor of Chemistry. 
903. Divine, Kobt. £., o/o W. E. Oarrigtics, Foot ol 
Deib Street, Detroit, Mich., U.S.A., Chemist 
899. Dixon. Fred W., 667, West l«th Street, New York 
aty, U.S.A., Dyer. 

888. Dixom Prof. Hwold B., F.R.S., Owens College, 

Uanoherter, Professor of Chemistry. 

884. Dixon,' Wm., 102, Spring Street, Bury, l.anoashh'e, 
Soienoe Master. 

90B. Dixon, Wm. A., 97, Pitt Street, Sydney, N.S.W., 
Australia, Publio Analyst and Assayer. 

892, Dobb, Thos., o/o J. T. Dobb & Son, W'est Bar, 
Shefiield, PharmaoeutiosI Chemist, 
kit. Dobbie, Dr. J. J., F.R.8., Royal Srottlsh Museum, 
Chambers Street, Edinburgh, Director. 

901. Dobbie, Jas., Laurel Bank, Broomfield Road, Ayr, 
N.B., Tanner. 

I.H. Dobbin, DT' R> Chemical Laboratory, Unirersity, 
Edinburgh, ^feasor of Chemistry. 

906. Dobson, Samuel, 22, Dangan Road, Cambridge 

Park. Wanstoad, N.E., Paint Works Manager. 
890. Dodd, A. J., Heathdeld House, Belvedere, Kent, 
Works Manager. 

889. Do^ W. Ralph, Tredorwen, Village Road, Enfield, 

Ulddlaeex, Chenftcal Works Manage. 

908. Dodds, Thos., o/o Rookitt A Sons, Ltd., and 
fjoumala) 8, Morrill Street, Holdemess Road, 
Hull, Works Manager and Chemist 
JOa Do«te Dr. Franois D., 291. Henry Street, 
Brooklyn. N.Y., O.S.A., Chemist 

907. Dodge, IVank E., 6951, ^egoinan Street, Taoony, 

l5., D.S.A.. Chemist 

906. DodswwJth, Walter A.. Journal of Commerce, 32. 

Broadway, New York City, X7.8.A.. Editor. 

9W. T)ommei», Wm. F., yo Acker P^^ (to., 
NlacNn Falls, N.Y.. D.S.A., Researoh Chemist 
99?, tfdimSnat. Alt. R. D-. Messrs. Sharp and^b^, 
JUMmosn ltd., II.8.A. Mannfaoturing Chemist. 
968. DSmA H., Dni^, GrsppeahaU Road, Stockton 
tngton. Chemist. 

A, o/o D.S. (Joologioal Survey, 
Mann. 
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19oa DfcMtd. Wm,, lUdgdsiM 

1902 IlmfaldsaiL TboiL. o/o Botfli l 

1906. Donnam PMf. F. O- IV)too4»*mM21bb 
TtoTMTst^, uywpwd, Prot iipi f -itjljl 
Chemistry ; : . 

1886. DoolittlO, ‘Orrbi 8., o/o flemot ftdy* C 
William Street, New York Oi^, u.Rjkn ( 

1905. DooUttle, Bosooe E., 17, South 13th StMsIil 

N.J., D,8.A., Chemist , „ 

1890. Dora, Jim., (topper Works, High StMot, BwndM^';- 
by-Bow, E., Distiller's Ekigiaeer, ' ' • /' 

1896. Doremus, Dr. Chas. A.. BS, West SSM SttllOi' 

New York City, U.S.A., PtofOHor a( Ohoaiiti;?. 

O.M. Oott, D. B., Bavenslea, Mossslbarij^ N,B.r 
Analytioal Chemist 

f 006. Doty, Henry D., o/o Manhattan Rubber MamAlot 
turingCto., Passaic, N.J., lj.S.A, Chemist, 

1897. Douglas, Geo., Heather Bank, Bingley, Ye*s., Djmb 
1894. Doiwaa, Loudon M., 3, Lauder Road, Bdlobmeip^' 

(memical Manufacturer. 

1884. Douglas, WUliaro, Diamond Plantation, DentenM, 

British Guiana, (toemioai Engmaer. 

1000. Doulton, H. Lewis, Royal Doolton Pottekiti, 
Lambeth, S.E., Potter. 

1900. Dow, Dr. Allan W., 73, Upper Mountaia AvWitHi/,. 

Montclair, NJ., U.8.A., (/bemist. 

1898. Dow. Herbert H., Midland, Mieh., U.B.A.. Haaif.. 

factoring Chemist '! 

lOOfi. Dowbiggin, .Tames, Oraiglands, Albert Psitib' 

Lancaster, Chemist. , < 

1885. Dowson, J. Emerson, 39, Viotoria Street, W!Wsi>'. ''’If, 

minster, 8.W., Civil Engineer. 

1901. Doxrild, Cliristian, Christiania, Norway, P t afa ie * '' f 

of Chemical Technology. ■ •, ; ;? 

1002. Drake, Bryant 8., Bark^ale, Win, 0.8.A., OhsntllAt: ■' 

1885. Drake, Chas. A.. Three Mills Distinory, BWmtey* .V, v 

_ by-Bow, E., Brewer. * '' 

1886. Dreaper, W. P., 41, Quilter Road, fWlXS*osW!« 

SuOoIk, Technical Chemist ,, ■ ’ / 

O.M. Drew, D., Lower Mouse Print Works, near ImrtdIijV v 

Calico Printer. . ; '' '. ' 

1006. Drew, W. Newton, Baincliffe, Ecolosflell), nsag: ,'v 
Sheffield, Cbemioal Manufacturer, , 

1890. Drewsen, Dr. Viggo B., 5, Beekman Stneh Vfftf 

York Caty, U.O., Wood Piilp and Paper BkM* ' 
O.M. Dreyfus, Ito. 0., (jla^n Aniline Co., CtaptM, 'f 
Manchester, Dye Manufaotorer. 

1905. Dreyfus, Dr. Issue, o/o Schoellkonf A Oh., 'PMr . 

and Mississippi StrMts, BuSalo, K.Y,, '' 

Chief Chemist , 

1904. Dreyfus, Dr. L. A., o/o The Murslo Oh-, S** i ‘ 
Brighton, N.y.. U.8.A,, Chemist. _ v '' ' 

1893. Dr^us, 8., 1, Sunnysiiie Tertaoe, North 

(Ssytoii, Manchester, Chemist . ' ' * 

1899. Diwlus, Dr. Wm., 162, East 96th Btrest, Nm TmAc 

Csty, C.8.A., Chemfat : . 

1899. Drobw, G., 81, Msiden Une. New To* OUy, ,, 

U.Ca., Suporintoiiding Chemist '' ' ' • ft 

1889. Drummond, Hon.' Iffir George, iL(iM:.G., IjbMthffML', r 
Canada, ./“J) 

1898. Drummond, Dr. Daao W., 436, Weet 

New York 0ty, U.8.A, (toemist ' 

1904. Dubois, Dr. Norman A., 22i Hav^oWO ' 

Yemkers, N,Y., U.S.A. Inkroator ^ “ 

1003. Dubimue, Edwin D., 310, Realty Buil 

N^7tr.8.A., Chendet , . 

1899, Dnoaa, B. P., 161, F^t Streeh New TbA 

D.S.A., (toemtoai and DyeatuS Imaorwm: 

1907. Duooa, Dr. Wilhelm, 816, AwiiwU/ ■” 

N.J., U.S.A,, Chemist ' , i 

1906. DnohA, E.,. 6, Esstoheap, LMdoit RCI| 

1897. Duokham, Alex., Phoenix Wha* Want 

l^watL M, W«ks Cbe^t 
1966. Dunkwo^ Harry 8.^ Doyar, IKBf., ! 

works !^ralat 
tm Jktdiey, On a &i 
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ait ^ Ihgeirt Hoad, tBfa««t«, OwBlod 
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IWW/ fflKk irkBoattf* S., 0*1, CWv« Bnoamg. B»ltt- 

•ii* *«■' OM aefiaa. 

Im; IB^ Pim. W. Hodgton, Sob^ &t Pnotloil SoInim, 

. tjtemto, Ont, Cuuid&, ProleMor ot ApdM 

Miboo, Henry» N(KPthfi«}d» OeoUiMktop. Yorlo., 

<Mt SaBo?tt,A.8., 4 , Broad Straet Flaee, Ijondon, I!.C., 

SamHco-MetaUnralit 

10I>7< Bladen. A. Vincent, 77. Coleraine Bond, Black- 
heath, B.E., Analytical (%emiat. 

1904. aStoin J. Hngh, Uonroe Drug Co., UabaTiUe, Ho., 
O.B.A., Graml Manager. 

1001. Emetion, Dr. W. H.. Oe^ia School of Teohnology, 

Atisnta, Oa., D.S.A., frofoaaor of Ohemiatry. 

1002. Emery, ^hur L., o/o Smith, Emery and Co., 

106B Broadway, Oakland, Cal., U.8.A.. Chemical 
Engineer. 

lOOit, Emery, Delevan, Bradford, Pa., U.S.A., Oil Refiner. 
1890. Emeiy, E. Q., Pinole, Contra Costa Co., Cal., 
U.S.A,, Technical Chemist and Engineer. 

1007. Emmons, Frank W., c/o Washburn Crosby Co., 
Minneapolis, Minn., U.8.A., Chemist. 

1907. Bmrloh, Horace H., Perth Amboy Plant. Am. 
S. and R. Co., Mauser, N.J., U.S.A., Mining 
Engineer. 

O.IL Sndemann, Dr. H., 2Sg William Street, New York 
City, t7.8.A., Analytioal Chemist. 

1897. Enequist, Erik W., 1661, New York Avenue, 

Brooklyn. N.Y., U.S.A.. Chemist. 

1894. Enequist. John, 3710, Avenue J., Brooklyn, N.Y., 
u! 8.A., Chemio^ Engineer. 

1904. Englehard, Charles, 41, Cortlandt Street. Now 
xmiL City, D.8.A., Platinum Importer. 

1898. Kn^h, liank H., 47, Shelley Avenue, East Ham, 

H, Analytical Chemist. 

1899. Enright, Bernard, o/o St. IajuU Portland Cement 

Co., St. Louis, Mo., O.S.A., Chemist. , 

1906. Ephiwiin, Dr. Julius, KOniggrsetssrstrasse 69, 

Berlin, S.W., 11, Germany, Chemist and Patent 

Agents 

1904. Erdmann, Prof. Dr. H., Bismarck Btrasae 12 U., 
Oiariottcnburg, Berlin, Professor of Inorganic 

1907. Er^*8?Jrd^> 242, East 122nd Street, New York 

aty, U.8.A.. Chemical Engineer, 

1002. Erhwt, Wm, H.. 81. Maiden Une, New Ymk City, 
D.S.A., Manufacturing Chemist. 

1904. Brmon, Walter F. A., 10, Marsden Street, 

Manchester, Analytioal Chemist. 

1908. Ernst, 0. A,, Lansdowne. Pa., D.S.A., ^emist. 
1888. Ihikine, J. K., P.O. Box 88, Benoni, IVanavaal, 

Analytioal Chemist. 

1897. Eaobot, Paul, o/o Smith, Emory and Co., 1008, 
Broadway, Oakland, Cal., U.fjlA., Chemist, 

1884. Ballman, A., 28, Roe Lane, Southport, Lancashire, 
Ajialj^ical Ohem'at. 

O.M. Ekteoart, 0., 6, Seymour Grove, Old Trafford, 
Manobestsr, Ocmaulting Chemist. 

1968. Ethrarfdge, Arthur T., 22, Ardooh Crescent, Stevens- 
ton^Avrshire, N.B., Chemist. 

19(91. Euler, C.U., 18-20, Platt Street, New York City, 
D.S.A., il«ent for Esseu^**! Oils. 

1^. Bvioa, Tta«r^860. Coventry Road, Birmingham, 

iBB8.’it.Ti«ir”^ptSst D„ The Western Tanning Co., 
T^'^ ^^mtaater, Brtatol, Tanner. 

18^ XwWiA gpaiim, Avonsido Tannery, Bristol, 

Yo^ Street, Timmto, Canada, 
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1M8. 1.' i, 

Brawtec ObosiMa '< 

1896. BvS^m'’TtWSi. 

InatruBfw fa ^ 

1903. Evans, Wm. J.. 91, Fedtoai 

U&A., Manufarturbs ObvnM,' 

1898. Evans, Wm. Pwdeval, OiatsrliWY 

ohnroh. New Zeafamd, PrafsSM ot 1 

1904. Everitt, Waitar, 88, The Oram |Mdia|,1 
O.M. Evershed, F., o/o darks, NlohoUa 'S' 

Haekney Wlok, N.B., CSwmW. 

1903. Everahed, Jol^ Union on M"" 

Limohonsa, E., dwmist. 

1907. Eves. Arehie P., 762, East Buohtal AVmos, 

Ohio. U.8.A., (3iemist, ^ .‘J 

1894. Ewan, Dr. Thos., 87, Montgomscls StMSt, 

Glasgow, Cdiemist (Ahimimhiin Oo.). V 

1904. Ewing, j^,»A. Ramsay, 1, Alton OardMUk Wnltow, 

Glasgow, Teobnloal Chemist. , m 

1892, Exley, Arthur, Braemote, Vesper Road, KtrklM^ 
Leeds, Tsunet. , 

1906. Eynon, Lewis, 87. Dsrenth Road. StamfOrd.IW, 
N., diief ChemUt (London BsateOOt 
Association). 


1898. Pad4, Louis, o/o Dr. F. Stockhausen, Dantaohe QuU 
und Silbor Sobeide-Anstalt, Fkankfort aiWli 
Germany, Chemist and Direebn. 

O.M. Fahlburg, Dr. C., Naaaau a/Lahn, Garmaby, 
Mauinaeturing Chomiat. _ 

1902. Fahrig, Dr. Ernst., 8642, Old York Road. PWto. 
doli*ia, i'a., U.8.A., Consulttog 01iq«|q*l 
Engineer. _ . • 

1902.^aUI, Ju., 61, PartickhiU Road. Qlaagow. TasMiW 

1902. Fairchild, Benj. T., P.O. Box 1190, Now EeCkiOI^, 

U.6.A., Manufacturing Obomist 
1906. Fairchild, Juo. 0., 16% Rodney Sbeat, Braol^ 
N.Y.. U.8.A., OhemiMi. 

1903. FairliaU, E. J„ o/o A. Boake, Robarti M Cb., 

4, Rue liamartine, Ullo (Noid), Jftmm, OheSli*k 
O.M. Fairley, T., 17, East Parade, and (Oommnalea ttgw i i 

5, Newton Orovpp XjMdi, AailjFtioftl C 3) < a nBffl s -• 
O.M. Faitlie, H. C., Oamslon Chemical Wdske, ]M|lk|||l; 

N.B.a Chofflb)*i Iduiuhkcturara 

1901. Faklb. Ja... Camelon Ohemioal Woiks^ mm 

N.B., Manuiaotuting OhemM, 

1894. Faiiweathsr, Wallace, 62, St, Yfame«| A|*fM 
Glasgow, Patent Agent 

1002. Fairweather, Wallace C., 06- 66, Okansi^ IrtBH 
WsO.» EsSuiiuiers 

1898. Falding, F. J., 56, Broadway, New Nnric 

U.8.A., Obemtcai j^insar. ■ ,t 

1891. Fallon, J. B.U.. Boulb^-le-Rjw, UgMl.d^ T4Hil!!ll« 
Algeria, Fertilieor Exn^ . ■' 

1897. Farmer, John E., Baddisftm draws, , 

Croydon, Assistant Manager (Seerage'Wwftlttv. 
O.M. Fsrrant, N., o/o J. Niahokim and - Bowl, 'i CTl l W i k i 
Works, Kunslet, Leeds, Cawmitt 
1897. Farrell, Frank J., 44, Prince of Wal»S iMl»Sh(|i 
Battersea Park, B.W., Asalyfical 
O.M. Farries, T., 12, Ckitoman Stress, 

Manufacturing Cfimmiat Vsi'/iiiiiSj 

aM. Farrington, T., 8, SumaMSlkiS, 

Ireland, Chemical Kngitieef. ': ; 

1902. Faanaoiit, E. A.,. The 

Mmiobseter, 

aM. Faulkner. ,F., The lbbdWqgyv>''<4,:J»i!iilJiW 
Binutngfaam, OamtaUlni BmberieiA&aseMe::-; i>: 
1881. Fawcett. Jaa, ft, o/6 Sm irf'tj 

Thseadaae(Be«MC|t.I>0«IIW|NkC,, . 

1884. 
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i|Q8. g WIWVwn, Sr. 1^ X,, Si}, Bbwt, Weft- 

_: mfiutw, 8.W., OiaiaiK. 

19«8. ]V^ W«Hltv. H. Zeblend<»f- 

WacBMtebkto, a«iauiky, Chesucsl Woiki 

‘ Xu. BM, Eai^ Second Street, Sooth 
I., U.S.A.. aaetiner. 


19(0. llUton. EM 



)., Oleoifier ScMq) Workt, Peialey, 

... . j A., doQage of Phomaoy, 115 , Weet 
Bth Street, Nt.w York Qty, V.B.I., Ptofeeeor 
of A&Aiytiotl nh^tnlafery. 

189 #. Fer^u^rXlU Loch ^trioe MitUlery, (Jem- 
^ WoUe, QlwgpW) DietiUery Mena^er. 

O.M. FereuKtti, Prot J., The UniTenrity, Olaegow, 
rrofaeiot pf Chemietry, 

1902 . PeKpiaun, Iteoald M,i o/o Aoadie Sugar Befining 

(V, BeUiez, N.S., CSanade, Aaalytiaaj Cliemiit. 

1888 . Penraaeon, H,, Prinee Begent’a Wharf, Viotoria 
Dpoka. S., Teehnioal Ohw^t 
1005 . Pemberger, Harry M., Dollar Bay, Houghton Co., 

IfiObay !)?-& . A - 1 OlOlXkilt. 

Ifl 06 . PetnyhpSwh, S'., SSie Abbey Cottage, Leek, Stafford- 
amre, Frintworka Manager. 

1005 . ReWaor, Peter, 630 , Canal Street. New York aty, 
C. 8 .A., Colour Chemiat. 

1898 . Slebing, John H., 644 , 2 Sth Street, Milwaukee, Wia., 

DB.A., Leathn Trade Chemiat. 

1005 . iWd, Charlea, III., 67 , Waban Hill Hoad, Cbeatuut 
HUl. Maaa., U.S.A., Beaearoh Chemiat. 

1885 . Held, S. W., ( 3 oud Houae, Sandiaore, near Notting¬ 
ham, Brewer. 

1887 . SMd, & a, 8 , Slmiluoe Boad, Blaokheatb, S.K, 
Manufacturing CSiemiat. 

MOL Piel 4 Wm. Badington, 06 , Sutherland Boad, 

^ Armadale, Melbourne, ViotMa, C 8 iemiat. 

1884 , Piloook, P., Sunny Bank, Preatbury Boad, Maoclea- 
field, Analytaou Chemiat. * 

1900 . Kllia, Prank, Brookland, London Boad, Neath, 
South Walea, Cement Worka Manager. 

1907 . Pinch, Arohibald M,, Viridcd end Chemical Worka, 

Cwmbran, B.B.O., Monmonthahire, Chemical 
Manuhioturer. 

191 ^ Xnoh, Martin L., Vitriol and Chemical Worka, 
CaMedown, Bymouth, Chairman of Direotora. 

1905 . Pindlay, Dr. Alex., The 'Unireraity, Birmingham, 

iMinrar on Pbyaioid Cfiiemiatry. 

1899 . PinglaBd, Jno. J., Sandon, B.C., Canada. 

1899 . Pinloy, Noryal H.. 7229 , Hermitage Street, Bulmar 
Station. Pittaburg, Pa., U.S.A., Chemiat. 

1904 . Finn, Comeliue P,, Pontefract Boad, Caatleford, 
Yoik% Techuicid Chemiat. 

1908 . Piaoher, Dr. Carl, 2 * 8 - 216 , Water Street, New York 

City, U;Sj 1 ., Chemiat. 

1903 . Slab, Chaa. C. B., 10 , Park Spuare, Boafon, Haea., 

U.S.A., CIbemiat. 

19 ( 0 . Piah, Cihaa. H,, Ooobeoo MaDufaeiuring Co., Dover, 

N. H., C.B.A., Tezrile Manufaoturen 

1990 . ISaher, Beniy, 87 , Meet 88 rd Street, New York 
(Sty, D.B.A,, Xeaedter of Chemlatty. 

Q.M, SSeber, W. W., 8 , St. Margaret'e ^med, Okford, 
Chemioal Lecturer. > ' 

1906 . Slake, Aug. JL, 141 . Milk Street, Bdaton. Maaa., 

O . 8 .^^) OioQ^t, 

1 M 0 . SSeaa, duo., Mann. Jha. Pieon and Sone, Thetford, 
Netftlk, Cfaemiaal Manuteoturec. 

199 #, A. J., 19 , (ihn^ge BcM, Canonbury, N., 

' Sitwtf’e (Bunaiit. 

0 .ir. a. Ditt»B Oonpei Worha, Widnei, 

M 94 , A. fifewereld aod Bennie 

lAkomtorlet, JPiO. Box EVdli, N.Y.. 

0 ^ 0 UL» OMMiimii SadtaMM*. 

1902 . iW^Harkod Bteeet, PidUm. 
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Aikeli Worka Zna^ton 
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O.M. Pletoher, P. W., o/oTTlMAn^, IJetoher A Om. Md., 
HdUotehy, Nm BMufeotuiring <9ieft\^ 

1891. Pletoher, B. Je^ae, Nq^ qeelcineVietwte, 

MajMifxotuiiiiff GikUmSt. 

1904. Ple^^ W^., Bpk 83. Tamapod. Bfc., tJ.8.A.. 

(Biemiit. M 

1800. Pooht, Louis, 106, X Hwtovar Street, Xnptw, 
U.SvA.. ClvU jSnguieet.i 

1890. Poden, Alfred, 19, LaacMter Arenoe, fiedtan Piik, 
Liverpool, Metellulaioid Chemiet. 

1900. Poereterlipg, Dr. H., o/o Ho^er Beartwher Ohein. 
Co.. Perth Amboy, N.J., D.8. A, Cbemiitt. 

1900. Pqaetti, Lucien, 4070, Lake Avenurt OhioMia 

111,, D.S.A., aemiat. 

1895. Pogg, Clhea. A, Oraythome, Abort ttoaid, Boiton< 
le-Moon, Lecturer on Chomistry. 

1901. Polsom, Herbert A, 112, Water Stres*, Boston, 

Mass., D.S.A., Textile (ihsmiat. 

1900. Forbee, EU, CUnton, Mam., tl.S.A, CLuiyt 

1898. Forbes, Paul B., 15, William Street, Sew Yrak 

City, U.S.A., Chemist and Aasayer. ‘ 

1893. Ford, J. B., jun., Mifegan Akii4 Co., Wyandotte, 
Mioh., U.S.A, Secretary and Treasater. 

1889. Ford, Jno. S., Abbey Brewery, Bldinbur^ Anidyat. 
1906. Porsgger, Dr. B. von, o/o Boeaelor A Hmeletjigi 

Chemical Co., 100, William Street; and (Jbiir- 
nale) P.O. Box 1989, New York CWy. iJ.SA.. 
Chemist ' 

1899. Porel, (leo., 18, Bue Hobenlohe, Straelntg, Alaaast 

Germany, Chemist. 

1886 . Porrnoy.J. Arthur, Cheathanii, Grange Boad, Sutton, 
Surrey, Oil Expert 

1904. Porreet Ghae. N., New York Tmtin 

Long Island Cit^ N.Y., U.XA., CSMndat 
1898. Forrest, J. Kerr, HawaleigA Balaclava Boad, St 
Kilda East Victoria, Australia, MiuwtaetnrwM 
Chemist 

1890. PorreBtor, A. M., c/o Bichmond Guano Co., Itich. 

moqd, Va., U.8.A, Analytioal C^miat 

1906. Porrsater, H. A., 0sina de (Jaa, Betiio, Buenos 

Ayres, S. America, Oltemioal Wocka HMagac, 

1902. PomtaU, Af. X, 68, WUHam Street Newr^TOty, 

U.BsAaa CouAultisff Gm iEndnectf. 

1901. Porater, Mite XL B.. KSS^CoUaga. Straod. 

London, W.D., Analyat 

1902. Potalet, Ferdinand X P., c/o Meeasa. Bam and Go,, 

19, Guild Street Burton-ou.Taent Choaniat 
189A Fowter, Dr. M. 0., P.XS., Epyal OoQegs of SeieaiaB, 
Spu^ Kenaington, S.W., Demonatrator of 
Ohemiatry. 

>884. Porater, Bmph C., o/o Meaen. Beaaler, Waaoktak, 
ai^d Co., 18 and 19, Penohuteh Street London, 
XC., Chemioal Merchant 

1884. Fortb, Henry, Meadoworoft Marpta, GbmUm, 
Dryeidter. 

1907. Forward, Charles X, Iroquois, Oatarto,, Canada, 

CAemiat. 

O.M.' Pbatot; X La Neve, BedUndane, Wdsnatow, l^baaldis,' 
Manofaoturinc Cbemiat 

1909. Poiter, Bobt. bL, ISSB, Vlototia 
wood, MdboMie, Vint 
OieiBiat 

1888. floater, "Wm., St lbs«iii*a YstiM^/.-Naijlai 'X^'' 
L^t Havufaotnripf Ohemiat .■* 

190& Totfreadi^un, 

1909 fsa^A.'£Mdl^'S0^;j 

198 A.Pd« 4 '|iNMalL' k'fa*. i 
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' ^ i»o* m BaJhtok HX.r^ 
• u.^i; ,CgwgiM Wota .liMm«t."' ■ 

Chn^ (Obttoii Powder 

■ HlghfleW BMd, Book Story, CSioohaO. 

O.M. Vc^Xjm,, o/o Rw, ^ md Oo..!«., WeUin«- 
■AA. « **’ 3pol M»nu£aotnrw. 

>«». Si^ Edwwd W:, PWUdeiiiWe ToxMk Sokool, 
BMild and l^wStroets. FhiUdeipUe, Fik. U.8.A.. 
w Bkaotor. 

lew. Btttee, 0. Berbort, Woodnyd Dyoworka, Ix>w 
Bradford, Yorks., Dyor. 

nwidwt, Sltaiileao P., o/o Netloael Bleotrolytio 
iM. m°®;f StokL N.Y.. O.S.A., Chemist 

»o«5. Bdwd., Bwk iU7me> Kotfcingiukmo CSiemlo*! 

IdBOtVMT. 

O.M. Btoi^li, S. Q,, 2#, Hsthoson Boad, Wtot KOnsIng- 
. „ _ foo, ,W., Qhioow Works Msnsser. 

0,lt ProMis, O. B.;^88, I^Bthwsrk Stroet, London, S.E., 
« - Whohoelo Droggist 

OJt Fr^U, W. H., Ctorelsnd, Thornton Bosd, Olaphsai 
.A«« . Y^oleaelo Broggiat 

1908. Btonokaion, Vt, Ana., 4W8 Gordon Strut, Brides- 
burg, PhUsdoliMo, Po., U.B.A.. Chemist. 

19W. SVsdk, Rof. Dr. A., Bjj^inoratroase 28, Qiarlotten- 
burg, Germany, CSietnist. 

l8#4. iraok, iJtoome W., 29, Broadway, New York City, 
TT:S-A., Chemist 

1886. iranfcenbtt^ Isidar, Greengate Bubbar Works, 
9*Potd, Mancheetn, India-rubber Manufacturer. 
1898. Prankforter, Dr. G. B., Cnirersity of Minnesota, 
Mtoeapolis, Minn., D.S.A., Prof, of Chemistry. 
1904. Srankl, A., Ootilde Chemical Works, Nagy BooskO, 
Hungary, Chief Manager. 

O.M. Prankland, H., Streonsnalh, The Orescent, Lin- 
thorpe, Midaleabro*, Analytical Chemist 
O-M. Stonkland, Prot P. F., F.B.S., The Dnirersity, 
Biriaiagham, Professor of Chemistry. 

1906. Frans, Geo. B., Texas A. A M. College, College 
Statian, Texas, D.8.A., Professor of CSiemistiy. 
1904. Frasoh, George B., CSiemist 

1901. Fraeeii, Bans A., IB, Broadway, New York (9ty, 

H.S^A., Manager. 

1900. FSrasob, Herman, 82, Beaver Street New York 
0^, V.S.A., OU Refiner. 

1904. irasar, Jas. D., 8, Percy Street, Ibrox, Glasgow, 
Ohamiet . 

1891. Fruer, L. MoG., 98, Commercial Road Fast London, 
B, Chemical EnMneer. 

1902. Fcassr, R. A., 819, mduce Exchange, Manohester, 

Fallmonger. 

im FrMto, W. J.. 121, Adelaide Road, Londoe, N.W., 
Ueabuical Engineer. 

1902.’ FtMar, wm. M., c/o The Texns Coi, Fort ArGiur, 
Texas, D.S.A., Chemist 

1902. FndHMt Geo. :i^ jon.. PA). Box 702, New York 
D.B.A., Gmmical Merchant 

UfS. H. U., Hardwick Road, Wobmn Bands, 

Bew, Aiialytioal Chemist 

IfW, Frah^Alf.,8t Bartholomew's Hospital, Bodbsstm, 
Keait Dtspanser. 

1900. VWfk^ t^^l. lMvIiMldeTetraaeWeitCBaagdsr, 

IWt. BM^lkeiy. W., Besf and Fterishs Chemioal CM. t 
. aadiPMdXMlah^SB, WeraniinsterItaoe,JSHi. 

' ''Bio; Ohradst ^' 

i2fit:)i!i(«iitt4Mdt’''i>ww^ ’OiAtaft .HarantoB, ;n.b,, 

Bbarfi o/odMo Itwcand.Qo.. luraebsAtar, 
_ _ 'IBermtattt ' .' 

12DO JhkrniU.ikP lS lm m :tafo 




KMhbfc " *» 


0^ 

1609. Frittieha,'SrVO'SdUitwU’:^^^ 

-Leipsig, Gerattay, Miiiiifa Bliirti''iirllliiiiilfe ' 
1900 Frohner, Edward, e/o''BteiK%IWPi' 
dotii Co., YomamWowK, niilri ’ TT ft j fTiiiiiiiff’'' 
1800. Rrat Hr. Howi^ 

.AA. - 0h*°y. fflt UB.A., rrn dera M' -iW:C fa ||d f iij » y < j^^^ 
1884. Frott .doe, Btortha Mill, 'HiddgnM^,'HnSBil||| 
Manufacturing CSiauiat ■ 

OAL Fryer, Or. .'A. 0., 18, &tcis tkaMaeilO,fHUNli':' 

Bristol, Alkali Works Inspoette.’ 

1904. Fryer, Pewlvto J., 27. Mioater Boad, IWM»iW|8|i||r»i 
staad, N.W., Analyst .■ 

1906. Fuchs, Herman C., ^ MatlbanHifh ’Bald, 

_ i/o, N.Y., U.8.A., Om Ootoor Chawd a t iv'^jS’;,. 

1903. Fudp, T.. 804, Aranuo 4., B4y0aiH^ Nj., tUULi, 
Chemist '('.■if"'' 

1889. Fuerst Jos. F., 17, PbUpol Lean, Loaltei, 

Chemical and Oil Hercbwt ;''VV 

1888. Fuerst W. F., 2, Stone Stnct Haw *»* 
U.S.A., Chemical Merchant 

1894. Fuller.ChuJ.P.,008,CaiorloyNewB<rad,H«al(M|:' 

near Bolton, Analytioai Chemiat . ( V 

1902. FuUer, Henry C., o/o E. E. Brown, A, Mato BtiM;;' 

Worcester, Mass., D.S.A., AakytiSal ObamM^' 
1899. FoUor, Bobt F., Neston Ptok, Oonbant^^raiilt ’ 
Rubber Manufacturer. ■ i.V-i’. 


Chemiat ,'57f 

1898. Fulmer, Elton. Pnllman. Waab.. tULA.. PtoMgM. 

of Chemistry. ' -.’r; 

1896«Fulton-8mlth. L. 20, B.dd fitraet 19a*riB(glliili; 
Brewer. 

1906. FurloM, John B, 182, Coimtoroial Bnajd^Tstoffiy:; 

E., Research Chemist s-Tn;; 

1906. Fut^ Stephen H., Glenravan Hoasst Saaby<Bw'' 
Maeeteg, Glamorgan, Analyst ’ 

1886. a«» 8 » strut 




1898 . Gabatn. Chat E., Mtasrs. Gabala |Malilb;i 
. France, Mannfaotorec tf BdiliUl FVM.' ■ 
O.M. Gabbett E. B., 64, Vaab^h BmOJSMl 


8.E. j ^ournaU) Prinu Regost’e W^ 
town, E,, Cbemioal EnghuWr. . i' 
add, Henry Wippell, m, F«f» itotal 


1904. Gadd, Henry Wippall, 1W< Fera Mntih 
Analytical Chraist . , 

1906. Qaanet^, Ohas. h., 140, Oliver iMit 
URA.. DvratuS 

1890. 'Qa}iar, T. K., Teehao.elwihfi)P 
Gira|a\Min, Bombi^. Indbt OOnasjl 
1884. QaH,' Henry, t Rue 
, Technics Ohemk- 
I to. Gall, J. B., 0/0 Callender's GhlM 
Cb., Belvedere, Kent, i^adxt 
1B97. Gairaay, J. 0.. 101, AtinaiMe j^cra 
(]Ha 4 |OW,_A|iaitou>t to BMetotoM 
1908. GilUmigh, Jitos P., 

Ir^tiffid, Borongh gltoatot-HMiwiti 
>901. CMIivu, 8., d8,''WiM|ai^lW 
Kese., OH.A,, Cbuuto' '■ kjf® 
MM. GaSuia, '’AJb^ ■!»' 

'■ '.rr 

MOf. WL 
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lW7. QtxoMt, Jim. K., tb» Utgcitofy, nmetar Mid 
H Ott., Ttotj^ Ohio, mA.. fioftp 

If^ wfiii Mirf ftffbi fn *. 

d.l(. Qamble> Sir Jo«iM, B«t.> Bjni^oh, St Helena, 
Xauce., Ohainioel Muuusotuier. 

MM. OuM, KuitoM H., 9S, Fulton Street, New Yerk 
Oitf, O.S.A., Fiuameeeutioal Chemiet. 

MM. Qeoi, AdoI( Ferbenfebtik von L. OaaMUe & Co., 
Ftiuikfort a/Mem.Oermui}’, Dye Worka Manager. 

1801. Ghuuaer, Dr. A., o/o Heasra. lepetit DoUlua and 
Oaniier, Oar^o-Ponta (nroTinoia di Cuneo),- 
Itah, Ohamioal Engineer. 

1886. Qaedair, Aim4, SI, Roe St Ferrtol, MaraeiUea, 

Franoe, Direotor of Chemieal C!o. 

1863. Qatdiner, H. J., 80, Cannon Street. London. E.C., 
Ohemioal Manntaoturer. 

1806. Gaudnar, Franc E., 033, North Weatem Avenue, 
(%laa0>, lU-i D.B.A., President, Gardner-Barada 
Chamioal Co. 

1881. Gardner, Prof. Walter M., Teohnioal College, 
Bradford, Direotor of Chemistry and Dyeing 
Department. 

1887. Garfield, Jos., Thaofcley, Bradford, Yorks., Civil 

Engineer. 

1888. Qaribudi, Joaohim A., 21, Church Place, Gibraltar, 

Chemist 

1808. Garle, John L, Sanctuary House, Tothill Street, 
Westminster, Consulting Chemist. 

16M. OaroM, G. Lastor, Montioello, Sullivan Co., N.Y., 
D.8.A., Superintendent of leather Works. 
1804. Gacnans, John C., P.O. Box 326, New York C3ty, 
U.8.A., Dyestufi Merchant. 

1880. Garrett Dr. F. C., Armstrong College, Nowoastle-on. 
Tyne, Teacher of Science. 

1800. Garrignes, W. E., Foot of Lieb Street Detroit, 
Mich., U.S.A., Chemical Engineer. 

1806, Uarroway, Major John, M, Buchanan Street, 
Glasgow, Chemist. 

1888. Garrow^, Wm., 694, Duke Street, Glasgow, Ckemi- 
oal Manufacturer. 



O.M. Garton, R., Messrs. HiU, Garton, A Co., Southampton 
Wharf, Battersea, B.W., Glucose Manufacturer. 


ISy, Qasooyne, Dr. W. J., 2741, North Charles Street, 
Baltimore, Md., D.B.A., Analytical Chemist. 
O.M. Qaaludl, Holbrook, Woolton Wood, Woolton, near 
Liverpool, Alkali Manufacturer. 

O.M. GoaksU, Holbrook, jun., Erindale, Frodsham, 
Cheshire, Engineer. 

1802. Gaakcll, Holbrook III., Hillcroft, Church Road, 

Woolton, near Liverpool, Engineer. 

1887. Oaeter, Leon, 32, Viotoria Street, Westminster, 
8 .W., Electrical Engineer. 

M8& Gate, Tom Erskine, (Journals) The Santubong 
Outoh and Tanning Extract Co., Ltd., Santubong, 
Sarawak, Borneo, and (snbsoriptions) Calder 
Hoose, Desrabury.Yorks., Manufacturing Chemist. 
O.M. Oatharal, Geo., 174, Soho Hill, Handeworth, Bir- 
mhi^am. ( 

1808. Gaunt, Peroy, Norman Road, Rusholme, Hanohoster, 
Chemist. 

1803. Gaylord, Wallace K., Throop Polytechnic Institute, 

Pasadena, Cal., TT.8.A., KofesMr of Chemistry. 


1804. Gaadan J. J., S, Wroxbam Mansions, Canfield 
Gaiwens, South Hampstead, N.W., Barrister at- 

XdftW. 

1688, Geiseokeiitter, Albert, P.O. Box 964, New York 
> City, O-fi-A,, Dyeetulf Merchant. 
iMl. Qaleler, Dr, Jos. F.,New York Merekntilo Exchange 
Boltdhig, ^ ^rrison St., New York City, 
tI.8. A., Oentalting CSiemist. * 

1801. OmmmU, Q, H., 4. Uadasy Rbuie, George JY. 
. BtUca, WHttbuntb. Ataalytioal Chemist. 

, OuMtwy Hydaod Avenue, Forest HQl, 

Ketratl; Obwiat 

, IQOeiitoB, ''neez Gatae. 



'OwMiuni. 


1908. Oeoqm' J. t., «k Wefl BUM. 

O^A,, ManufaetiW, 

1902. George, Win. K., e/o Studard Rtbier %. 

36, Hayter Sti^ Tctonto, (tel;; tkuMoal, 

18(n. Geo^i, Max, 606, F. Street, N.W.,#aib:hiftaB,IUa. 
O^A., Pat^t Attorney. 

1804. Gerard, Tbos. A., 122, Foxhlll Road, NtatUnghaB, 
Softp MmufftoturaTs 

1606. Gerkensmeyer, Henn H., 108, South Saetern 
Avenue, Joliet Hi-. D.8.A., Chemist 
O.M, Getland, &. B. W., 1(18, Plantidjon Street Aoorlng- 
ton, Coneulting Chemist 

1806. Geussler, Dr. Otto, o/o Farbenfabi. vorm. F. Bejet, 
Elberfeid, Germany, Chemist 
1603. Ghose, Anukul, 42, Shambauur Street, clloutta, 
India, Analyst, 

1881. Gibb, Tbos., Wilford, Dornoch Terrace, Brisbane, 
Queensland, Metallurgist 

1803. Gibbings, Wm., 11, Howard Drive, Gnieaendale, 

Liverpool, Works Manager. 

O.M. Gibbins, H. B., 177, Redland Road. Bristol 
1602. Gibbon, Edw., Belvedere, Park Road, dydoch, 
R.S.O., Glam., Works Chemist 

1804. Gibbs, A. E., Wyandotte, Mieh., U.S.A., Manufac¬ 

turing Chemist 

1883. Gibbs, D. Cecil, Soap Manufacturer. 

O.M. Gibbs, Wm. P., Fabriken, Hjerpen, Jemtland, 
Sweden, Analytioal Ohemist 

1883. Gibbs, W. T., Buckii^am, Prov. Quebec, Cuiada, 

Manufacturbig Clnmist 

O.M. Gibson, I>r. J., 20, George Square, Edinburgh, 
Chemical lojoturer. 

O.M. Gibson, J. M., o/o Buckley Brick and Tile Co., 
Buokley,v«a Chester, Brick and Tile Manufacturer. 
1906. Gibson, John, Victorian Portland Cement Works, 
Burley Street North, Rlohmond, Vic., Australia, 
Manager. • 

1906. Gibson, Bobt R., Boise, Idaho, D.S.A., Chemist. 
1806. Gibson, Wm. F., Burham C^ent Works, near 
Aylesford, Kent, Works Chemist. 

1904. Qiese, Otto E., 4, Cedar Stoeet Manhattan, New 
York City, tj.S.A., Importer. 

1898. Gifiord, Wm. £., 408, New Jersey Railroad Avenue, 
Newark, N.J., U.S.A., ChemUt. 

1892. Gilbard, T. Francis H., 245, Dalston Lane, Hackney, 
N.E., Analytioal Chemist 

1606. QUbertaon, Isaac H., 6, Broad Street Rhodes, 
near Middleton, Lanes., CiJioo Printm. 

1803. Gil^, Joseph W., o/o Brotberton and Oo., Ltd., 
^igh Park Oteimical Works, Stourton, Leeda, 
Wo»s Chemist. 

O.M. Gilchrist, Percy Carlyle, F.B.S., A.R.S.M.. 
M.lnst.C.E. & M.E., Chequer Lawn, St. Albans, 
Herts. 

1884. Gilobrtst Peter S., Charlotte, N.O., U.S. A, Chemical 

Engineer. 

1600. GUderaleeve, W. K., Middlesboro’, Ky., D;S.A. 
Chemist. 

O.M. Giles, W. B., The Grange, Leyton,. Essex, CBMiaieal 
Manufacturer. 

1886. Gill, Dr. Aug. H., Maasaobusetts Institute of Teoh- 
nology, Boston, Mass, U.8.A., Assoo. Professor 
of Teohnical Analysis. 

1801. GiU, Wm. 8., c/o Farquhar and GIB, North 

Scotland Colour Works, Aberdeen, Cbiour and 
Varnish Manufacturer. 

1903. GUlean, R. Hampsom o/o General Ohemkial Oo>, 

Bayonne, N.J., 0.6.A., Chmnist „ 

1801. GUles, Wm. S., The Cottsa^ BodciaiP star 
Braintree, Eas^ Tedmioal QiemMt. 

1903. QiUett Wm. Lowry, Hotel 6a« Banw, Otettel iMdr 
West and 76tb Stoeet, York 
Ofaanlioal Engineer. 

19C6. GlUioa, Dob 5? B., YoBoHt ITAM,, 

IMS. OaUDito,(lnateM,.VWselMitt9^.._. 
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N«v Britaliw 


tt^;-<uuib«iii^ 

' Oani 

188& (iH«^ 

tiwhiw «f Ok .. 

>W6. Ob^ lE^uoitM, |[. ti. Ba^tMoTi ’BsSamj, Th»mM 

1908. Ol^ln^lSuM. 8., 96, Zultoo Street, Hew York 
O^y.^AA., A^^Ieel diamiit. 

1886. QU6^, Y, A., Oirpeoteee’ Bood, Stratford, £., 
Vsniiilt MAnofi^ttuer. 

OUeoJ, Dr.. (Sum. J., Xeimer. 

1889. CHenr, diiM., 82, Sontb Q»y Street, Boltlmore, 
, .4, Ml., O.S.A., Coneolthu'Chemlet. 

1906. uleee, A. IMviUe, 87, Chenoery London, 

W.C,. Pfttent Agent. 

1907. Qlesion, fired. J., Walpole, Mnaa., U.S.A., Snperin- 

tendent (Maas. Cheitaioal Co,). 


1 SV4. men, ones., Ulengowen Printworks, Celderornix, 
N.B., Calico Muter. 

1890. Glen, J., inn., Qlengowan Printworks, Calderoraix, 
N.B.. Calico Printer. 

1600. Olendennlng, Arthur, 31, Bright Street, Middles¬ 
brough, AnnlTtioal Chemist. 

1884. Glendirmlng, M., Winnington Park, Northwioh, 

Cheshire, Tee^ical Chemist. 

1904, Olendinning, Y, A., Wellpark Brewery, Glasgow, 
Brewery Chemist ^ --o 

t89A Glenn, Wm., Baltimore Chrome Works, 1348, Block 
Street, Baltimore, Md., U.S.A., Chrome Manu¬ 
facturer. 

1885. Gloag, Bobt F., GroTe Hill, Middleahrough, 

Secretary 

O.M. Glover, O. T., 24, Craven HOI Gardeni, Lanoaater 
Gat^ W., Ohemioal Works Manager. 
im, Glover, H., East Falls, SohuytkiU, PhUadslphia, 
Fa., DB.A, Ohemioal Works Superintendent 

1605. Glover. Katban H., 3SS, Biver Street, Hattapan, 

Boston, Mass., D.8.A, Gum Mannfaeturer. 
O.M. Glover, William, 25, North View, Heaton, 
Neweastle-on-Tyne, Technical Chemist 
1903. Goetsehius, Howwrd B., Little Ferry, N.J., D.S.A., 
Chemist 

169A Goete, Isidore, 6, Brondosbury Park, London, N.W., 
kOne Manager. 

1906. Gokhals, Dr. K N., The Indian Pharmacy, Girgaum, 
Bom^y, India, Mansmer. 

1898. Qoldinm Jno., A^by Bead, Kegworth, Derby, 

Agricnltiiral Chemist 

1606. Qoldsohmidt, Dr. Karl, Chemical Works, Essen- 

Btthr, Germany, Manufacturing Chemist 
O.M. Goldschmidt Or. 8. A., 43-4S1, Sei^wiok Street 
Brooklyn, N.Y., V.S.A,, Chemioal Manufsetnier. 
1897. Ooldschn^t Or. Guido, Laboratory, II SMm- 
gMse 1, F^ Austria, Professor in Imperial 
German Dniversi^. 

1695. Goldsmith, Byron B., 19, East 74th Street, New 
York Wy, C.8.iL, Viee-Prasident (Amerloan 
Lead Pencil Ce.). 

1899. Goldsmith, Or. Jno. N.^ British Xylonite Co., Ltd., 

Msnntagtree, Escez, Chemist. 

1906. GoodMl, Wm. Leslie, Finboro* Boed, Stowmarket 
SnSnlk, Works Chemist 

1900. Ooodddld, Wm. H., fJounuls) Poroora, Boiexa, 

VM Deva, Hungary, and (eubsorij^ons) Elmwood 


. Lodge-L^ Labe, Finohisy,N..CIhemtit 

jr A jc^eldj^ ^ ftianpton Slxaet tsmdon. 


lfl06t l6bo6h9ra.:L«iattaid H„ o/o Boston Bnbker l^tae 

MSKTlfiiss,.' ttkA-, r! >.,S.let 

WOlow Honwt Wakhfotd, 
'^'’ilikii<R«et''Gbm«^ Stadnit 
'tiM, Atawn, Ibtktat 


1SM. G«{^ Mm $tW - 
Miar, E., <%einM 1 
1884. Gkwlmi. J- ^ Qww 

^ ndiii^, aw., Sted MattiiMtHiiib.^ 

'»»»y 

1906. Go ^D a ^ o /o D. Go^s A Sans^flbil^lllllfW: 

S^t Perth, N.B.,|!iWtoe»r. , ' '-'.'iSi 

1906. Oottliae, Wm. H., Boemeter 

Boobeeter, N.Y,, 0.S.A., SateMaty.Mid HMSS:; 

1891. Oorvin, Jno. a, Er^h Otowb weHaf 

Swansea, Works Managar. " 

O.M Go^, F. a Camp lin. Wodtoit; 

Alkali Manufacturer. 

1897. Gossage, W. T^woOd, Widnee, 

Manufacturer. , 

1904. Gottodf, August H., Hasttngi-on-Htthoit 

U.S. A, Ohemfst ' ', ’ 

1890. Goulding, Sir Wm. J.. Bart. North WaB. XMH' 
Manure Manufacturer. 

1903. Oovers, F. X., 850, Main Street Owwoa Slteta'fSiki 
N.Y., U.aA, Manager Mid (%e«mK . , 

O.M. OowlMid, Prof. W., 13, BusseU Boad. KaddiygLat; ’ 
W., Professor of Metallurgy (Bridal Sglwyl.W 
Mines). I 

1886. Goyder, G. A., 12, Plria Street Adelsidt 

Australia, CSiemist ^ 

1800. Grabfiold, Or. J. P„ e/o Morris and Oo., 88th StHMl 
and nth Avenue, New York Otei llSiAi 
Chemist. 

1006. Qraesser, Normsn H., Argoed HalL XJsttAdUiinh 
N. Wales, Manufacturing Ohmdit , 

1883. Graesser, B., Cefu, near Bnaboo, North VaUit 
Manufacturing Chemist 

O.M Graham, Prof, u, The Beeulvets, Hastings, Oafle 
suiting Ohsmist. ; 

O.Mr Graham, C. C, Oriel House, Soarhatenu^ Ttliwii'. 

Teohnicai Chemist. ■ 

1888. Or^^, H., Qty Mmbets, 2, 

Brstuord, Dyer, , ' 

1897. Granger, Dr. J. Ounell, 26, All JbittM 'Oifij, 
Nottingham, Analytiosl Cbsraist •,/, - 

1600. Qranja, &{ael. Cent MmtedOo., EhiaitiM.liS!i' 
D.8.A, CSiemlst ;, !• 

1906. GrMt Alexander, 18, Kilgraeten Baa^'OttilwIi^ 
Baker. " 

1603. Grant Henry 0., o/o ChaaeelU CSiamlOil OOm Bfe 
Wall Street, New York City, U.a.A. 

1866. Qravee, Geo. H., o/o Gsimal CAa^^ftri''Tfifijtfi' 
port Conn., U.S. A. Maottfaotsilhg CSuhbM^' 

186A Graves, Walter G., 364, Harkness AmSm, ObsaMil: 

Ohio, U.S.A, Mmist. ' '.i'"?' 

1896. Gr^, Elisha &, o/o United OQ Sad mMstgall^ 
Beaumont Texas, U.S.A, OU Imwastait Ail: 
CSiefuist 


awu-ms veas^e jfaavj a ai ra igaa • junhnnmvurjf W*yf9 ■'•W 

Johannesburg, Transyaal, Obamlst 

1901. Or»,J. Campbell, Q]engoytSMiiet,lMMi,lti 

PHntworki 

1886, Qm, Jno., 16 Queen’s Boad, linti lies 
ffirkenhead. Oil Wcoks Cbeit^, ' .,y.- S 

1902. Grw, John, Port Credit Out, OIMIa 

lAaniiiMttitdrs . 

1903. Gray, Jno. Lathrop, e/o 

atnwt Bw 
’Supa rin taBdent' 

IS06 Gi», Sr. Thop. 

Ptofssaorof 
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, Wm., ^wdl<J}iift7Q OA JM>, By» 1M& 

Kpmot Wotkt, CudiS, Bomb 

W«l«, CJwniiou EaauMr uid Otombit. 18BS. 

. QimS, B. Wv So, Xact^Mp, Londoii. S.C, CSiemi- 

c«l Assni 1860. 

. Qraan. Altrad Odduid*, Lovton, NewtoD.U- 

'Wniotn, Luw., Uumfeotoring Ch^it. ISM*. 

Onea, Artimr O., 4ft, Cardigan Road, 

Eetdiaglay, and Oothworkera' Department, 1800. 
The tlmTeNty, laede, Profeesor of Dyeing. 

. Ghees, dnrenoe, o/o Nicholeon and Oo., Bmumont 

Worki, St. Albans, Herts, Chemist. 1805. 

. GIreen, Eroeat, 113, Hulton Street, Moaa Side, 

Haaoheater, Science Teacher. ' 1004. 

. Orem, <1. S'. Dudbri^, Lea Conseraan^ Board, 

Ehiokney Wick, R.E., Manufacturiim Qbemiet. 1905. 

Qreen, H., Hajde Hill, Haidatone, Paper Manu- 

factnrer. 1903. 

. Green, Jno. Wilberfcroe, 108, Kenilworth ATenne, 

Wimbledon Park, S.W., Technical Ohemiat. 1900. 

Green, L., Lower Toeil, Haidatone, Paper Manu¬ 
facturer. 1902. 

Greenaway, A. J., The Orchard, Cliertaey, Surrey, 
Sub-Skutor of Cbemioal Society's Journal. 

. Greene, George M., 99, Merott Street, Jersey dty, 1894. 

N.J., D.S.A., Chemist. 

. Gieenhtd^, Jaa. Herbert, Whitebirk, Qreen Mount, 

Bury, Iduioa., Aasiatant Manager of Printworka. 1899. 

Gnenway, T. J., Chillagoe, iTorth Queensland, 

Austria, Metallurgist. ' 1903. 

. Greenwood, Conrad Varley, Honfield, Colne, ; 
Lanes., Cotton SBll Manager. 

, Graenwot^, Holmes, Regent House, Hartmann 1903. 

Street, Accrington, Lancashire, Technical Che- 
mist. 1901. 

. Gref, Anthony, 128, Duane Street. New York City, 

U.S.A., Pirfont Lawyer. 1903. 

'. Ghegory, Joshna G, 128, Wellington Street, Glasgow, 

Analytical and Coasting Chemist. 1892. 

. Greiner, P, M., Knsley, Alabama, U.S.A., Steel 

Melter. * 1904 

. Grayille, H. Is, 89, Croft Road, Bromley, Kent, 
Consnlting Cbemist 

i. Grice, Wsltn T., 9, Dalhouiie Square, Calcutta, 

India, Chemist. 

1. Griffin, Dr, Jno. J., Catholio UniTenityof America, 
Washington, D.G, D.S.A., Professor of Chemistry. 

L Ghiffin, Jno. R., Kemble Street, Kingsway, W.C., 

Chemical Apparatus Maker. 1902, 

Griffin, Mardn L., Meohanicville, Saratoga Co., 

N.Y., TJ.S.A., Ccmsulting Chemist. 

• Griffiths, Manfred E., Temple Road, Stowmorket, 

SnSolk, SxploalTes Chemist, O.M. 

. CUfflGis, TUos., The Oedan, dapham Common, 

S.W., Moanfactoring Chemist. 1904. 

I. Ghdmwade, WUfeid R., 336—343, Spencer Street, 

West Melbonme, I^e., Australia, Manufacturing 1883. 

Chemist. 

. Grimwood, R., 60, Woodland Rise, Huswell Hdl 1900. 
Road, N., Analytical Chemist. 

I. Grimwood, Robt G., 43. Leaalde Avenue, Muswell 1807. 
HIlL N., Analytical Chemist. 

. OrimUe^ Ndrtb Street, Poplar, Loudon, 189A 

i. Ghm Augnst E., 495, Oolnmbia Street, Brooklyn, 1887 

KIT., U.S.A., Chemical Engineer. 

L Chipper, Harold, Great Central Railway, Gorton, 

Mantl^qster, Analytioal Chemist. 1884 

C Qrbenewoude, Sidney H., 36, Qrosyenor Road, 



Ikr. X, Kortham Assurance Bulk 
tnaco, Xanehsstei, Consulting Chi 


OJM GiMsA d K, pSlRy *R2,' Kannlngton Rood, 
. X, RBI,, Obemist {IliMaM Oenserrmioy), 

mk VIMoiia Mmt, Sndbiixy, W 




'' 'Gomit' -GMi" -'A.,- 4^:' 


Mo,, tJ.S.A„ Chbinisl', ,'>"' 
Guest, Idw. Grabarh, 6, 

OwMb- diemiet. ; ■ ■ ■ , 

QnllX Prank K.^ Hnivertity d 
Arisona, D.&A., P»dfei«ir M 
GulHne, Percy, Herrimaok IbaffiEummU Gon, 
Lownll, Mass., U.S.A., 
tendent. ' 

Oummore, W.. 126, East Hancrfslr BtsAsI, TMnttSi, 
N.J., U.8.A., diemist 

Gundlach, Walter, 168, BISt Tftth Strist, Hew York 
City, U.8.A., Sttperintendimt 6f OolOiir 
Gnnduch, Dr. CharlM, o/o TbocitnH 06.. 


Maywood, N.J., G.8.A., Teol^aa] diei^ff 

Gunn, Gilbert, 181, Bury Ne# Road, Rf^swood, 
Lancs., Paper Mill Chemist. '' > 

Giinther, Chas. E., Liebig's Extract of ttsat Go., 
Ltd., 4, Uoyd’s Avenue, London, E.G, Herohani 

Gtmther, Wm. J. W., c/o Colonial Sugar ReSnihg 
Co.. Ltd., 1, O’Oomell Street, Sydney, N.S.W., 
Australia, Inspector. 

Gurney, J. dare, Pundicion de Plomo de D. Miguel 
Eapata, Portman, Frov. de Mnrata, Sjmln, 
Analytioal Chemist. 

Gutoher, Wm., Smgapore Oil MiHs, Singapore, S.S., 
Superintendent Engineer. 

Gnthrie, Alan, South End, Northallerton, Yorks, 
and (Journals) o/o Cooper, ^leh end Oo., Cawn- 
)iore, India, Leathe^A^emisL 

Guthrie. Alex., Ingleftood, Eaton Road, Coventry, 
Manager, 

Guthrie, John M., 199^ Perry Road, Leith, N.B., 
Analytioal Chemist. 

Guttmann, Dr. Leo F., OUege of the CSty of New 
York, New York dty, US.A., Research tffiemiit. 

Guttmann, Oscar, 12, Mark Lane, Lon^n, E.O., 
Consulting Chemical Engineer, M.InS<!C,B. 

Gyr, Dr. K. H., Zug, Switzer^d, Anslytieat 
Chemist. 


1902. Haas, Herbert, Union Ironworks, San Rcahoieoo, 
Cal., U.S.A., and (Journals) o/o Compania 
Metdlur^a de Torreon, Tovteoa, OoiXi^, 
Mexico, Metallurgioal Rnjnmeer. 

O.M. HaMrshaw, W. M., 341, Madison AvMiue, New 
York dty, U.S.A., Chemical Enginear. 

1904. Hacking, D. H., Hcnfleld House, Cuyton-le- Moors, 
near Acorburixm, Lancs., Soap MaRulaotatst. 

1883. Hacking, W. H., The Grange, dayioBt-le.Hoon, 
near Accrington. 

1900. Haddock, Arthur Q., 90, Highbury, Newoastle-on- 
Tyne, Teebnioat Qhemist. 

1907. Haddock, Pranklin, 27, Marion Street, We*t Lynn, 
Mass., UR.A., I.eather Manufacturer. 

1898. Haddow, Geo., Parkview, Bedding, PidthontStatitHi, 
N.B., Chemist, 

1887. Hadfieid, B.A.. Haola Works, ^effledd t 88^ Hart¬ 
ford Street, Mayfair, London, W.i «ta {ilonmids) 
Fsrkhead House, Sheffield, Steal PooBolih 

1884 Hadkinson, P.’, Pam^dla W and 9^'.Wodfh 
Hityiene, KediterraneBn, Oil P^gnrt iwA SO)^ 
Manufacturer. 

O.M:. Hadkinson, R., Smyrna, Asia Itinot, GfMft'rtjwiir 

1904 Hadley, Geo., 68|, BiUedrtm Bteo^ HwWHrthi 
StafR, S^ter Works l^nagOr,. 

1906. Haefele; J. E., 44 Bsndrtlffi Rvrtn4,B6rtJNrtart> 
ford, N.X, US.A., Ghsmiti < ' 

1902. Has. Max M., Uhm^.' 188, 

Ottawa, Canada, Obmrt.’-'i''' 

1806. .Bs^ .Sr. .Cpi 

SMn 'Xiapzesentativa of 

W87. -BUb' 
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GMmui 

0^ t ^ 

"0. K,, IStb fUndcM IrMe, Uslbonme, 

nMmU, Attttttljk) Ihfpaotor oi Exploahrw. 

. Ihibcct, tbtm., «/o BiitUh Boath AMbu KxploaiTW 
va., lloddnfMtUtn, TmcmtuI. Caiaiiiial, 

iula, Xd«< F>, Xadaoor, naat K » H«i Aaalytioal 
waatatt. 

Br. ftank E., Maunt Pnapent X*boratory, 
Hatbath Avanue and Sutem JParkmy« 
Btooklyn, N.Y., U,8.A.( CJhemiat. 

BaH, Aiian 1., a/o EHaaona Braa. and Oo., 
ouU, Oil IMner aod Vamiifa HannAMturer. 

Hail. Anhibald A.. AriMlMttg OoBaga, Nawaaatia' 
On-Tyna, Bemonatrator in Ckamiatty. 

Ai^bald B„ T, Fanohturali Amm, London. 
EC., Analjrtioal Chemlal. 

HalL Claranoa A.. 01, AUan Lana. Mount Alnr. 
mladalphla, Pa., U.S.A, Ohamiat 

HiU, Edcai, SilTor Spua, Stanthorpe, Quaesulaod, 
Auatrwla, Taohnioal Chamiat. 

HaU, Haniy. «/o Booik^d Oo., bk Vala Worki, 
Hiddlaton, Laaoaahulk Bjwr and Plniaher. 

Ball, Jaa. W., Bombay, Baroda and Oantnd BnBa 
Bailwav, ^bumata, naar Abmadabad, ln£a, 
T inaaiwi CM! Milta Uaoagar. 

Hall, Jna A, Viatoiia (Aamloal Worka, Victoria, 
Bntiah OaiumUa, Analytloal Ohemiat. 

Hall, Joa. J., 810, SixIA Avanua Baal, CWdar Bapida, 
HdVa, B.S.A., C&smiat. 

HaU, B., Eaat London Soap Werba, Btnr, London, 
E, Soap Hanotaati^. 

Hall, S. Oodfray, XaM LondOtt Soaa WorlH, Bot, B. ; 
(doBrnab) 19, Abardaon PatE, Hlghbnry, K, 
Soap Maker. 

HiBel, Qao., SnaOex Houaa, 02, LeadanludI Stiaet, 
London, EC., Obamiea] Herobant. 

Hallat, E Loft, S<, Soaia Lane, Hull, Analytlaal 
CoOtniaA 

HMliwall, Edw., o/o Ribbla Joint Committee, 
E StimteT Plaoa, PreOton, OUef Inpeoior. 

Hailoafc. I>ri AlbM P., 4dE PM Ayenue, Kew 
ToA City, tlEA, OhniHA 

Hamagoohi, K.. Hiro HbrA Arite OOri, Wakayama 
XbU„ Japan, Soy Haaufaotarer. 

HmnMat, AbM H^n, o/o Oxford Paper Oo., 
Bamfotd Fallt, Maine, U.aA, OhenriiC 

Hambty, Fnd. J., BuoUngham, Quabeo, Canada, 
Obandat. 

Hambnetdien, Cari, o/o Pittabnrg BeduOtion Oo., 
EkW Si Xnuis, Hi, U.&A, BMotro^ObemisI!. 

HaDlttoo.E E, c/o Arinina Smaltbu Oo., HumboU, 
CB.A., Oanaril BopOrutendant. 

Habimbn, OatrMd, Innoaatet Oottaga^OVd Stratford, 
aaai Stcmy l^tfo^ OhamioaT EMaaai. 

Hamilton, Bdbi, tO, Sefton Tamoa, Ha^a HiB, 
Latdn IWalytioal Obatnitt. 

EimUmn, EetWb CUangaaiaok Chamifat Oa, lAd., 
Wa^ooTEE. Wo^a l^agOf. 

IE Htta dot OMrion, 




1888. Ha^ Abbot A, S 

lianoiaoo. Oil, 0~,™.. 

1901. Hanna* (telai E, Ey, .__ 

CHnada, ^Saoratafy. 

1899. Hi^M^bigtr C.. dess, ParlmUi il 
da^U. ^0.S.A, l^tftaBiiadi 




wvawMaan, vao.jE.t vHomipvi»Buo«EwninnHnMaBn»' 

1900. Hi^ W. #., 108, wmw 

dal^la. Pa., 0.EA, AniOtte Ctddaf IcwHiK 

tsma. 

1900. Hansen, H. Norman, Flald Head, HmMtf 

Reaoaroh Aatiatani . K\ 

1900. Hanmnrt, Prof. E, Ontaflo As^oaMaill flnWilii 

Ouelph, Ont., Canada, Piraibinn of CbMump 
1904. Hard, Br. Jamoa, M.B., Cotdobwwa IE Easkbi 
City, Haxioo, CSMmiat and Patbokqdlt, 

1901. Hardoaaile, O. Fred., 17, SW^lAbal^ 


Teaoher of Soisnoa tad Tai^nOlogy. . , 
I80A Harden, Dr. Artbur, E Marlbotooi^ IttttI, PHiK' 


mond, Surrey, Leattaer in Obamlitw, . ; 
1900. Hardviok, W. Hoaooe, 13, EttAtb 

.(«. la. ta 

Cheimaf. ,,, 

1909. Hardy, Q. B„ 11, Manlagna Maea* Yotonta, QpAt 
Oarnada, MetaQuiglat. 

1906. HamaaTea, Frank, e/o Tbs „inaot|jo^^,A%«', 


It. Cfaamieal P 
ritaet. Alkali: 
I, M, Boulm 


irman, Edv. A, QM Wo*k% 
Ennlnaar. Eln^aE 
jrpar, Dr. £itty W., Vnlratal 


CwNta tft, aiwn 

„ WndM,' laatbotma, Stii^ 
jtunptta^ OotUnrftE pFmwiibnok.. 


1896. Haigrwvea, Jaa., May PM ^twa Ima: 

widnot, Lsneaahiib. Cfasmi^ JSagtmt,' . ' ^ 
O.E Hargreaxaa, Jno., Widset, Alitall SfianttMann,.. t 
l90t.^arW, Hr. Qeorga, 3di, Bouhnratda, 

aa. 

l^don, E.a. Coasnltbu OianM. .. 

1904. HiSy B., 18, Hutaan Jtraainta^k^ 

1893. Har^^ ^“iairtom HmiM, 

1898. Har^ Wotk^ mSmiM, 

Enalnaar, ElnatCE i 

1908. Harpar, Dr. Heitty W., Vnlratatty of 


^ Antonio Stiaot, Anmn, 
natmor of C8tsuiat>T. 

1904. Harringt<m, Dr. B. A, Uniyaciity lifan 
Uniyeraity, Htatnal, Canada, Ditaoh 
190A Harrington, E ft, 109, Broad StMaE 
i?.J., 0.S.A., SMoaiyai MtaaftaM 
1900. Harrington, John E, 189, Hlglt tm 


1900. Harritato, John E. 1», Higli Stt^ flglfej 

Amboffi N.a.a U«8aA.a nh*wbiM. 7s, 

O.M. Hairbi^ W. B., Leayiatr, MtatWblil, ’ 
Inland, Ohemioai Mtaotaotonr. .; 

1898. Harria, Arthnn 88, Marta OMa Uam, StHMUM, 91%' 

8o«>p M*kura • * .'.■'v.iM, 

OM HattE DtaU. F.EB.E, IpuMEa iMt'llMP 
Pata Sbad, Both, Canttkinl - M i mb M SK fc JWi 
1897. Eai?E End. W., OomoiwHait. 

mant, 86, John Strata CBMgnw,' Iww/ipIMiMK'' 

1980. HtariaTE A., Wytmtag, W!' 

Londm, EE, Cbamita ■ 

1907, Eat^ Ibta E, «/b Tta0ii^ 
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IMM. »4«taoo, H. E., W88, Bneto^ailfeo*, CSihagp, 
m., tJ.S.A.. Chembt. 

ISIS. HsrriKm, Pr«f. Jidm B., alt.G., «. Westboame 
PMk BDsd, B»y»w*ter, W., Oovertunent 
Analnt. 

isee. H»rti fiertaHB, e/o Tenniab and Oo., CUyton, 
MaoohMter, Analyit. 

18S6. Bart, Bettram H., Bomlyn, High Street, Sidoup, 
Kmt, Analytical Ohomiat. 

O.M. Hart, Dr. E.,Qayley Hall, Lafawtt* College, Eaiton, 
Ib., 0.8. A., jftofeaaOT ol Chemiatry. 

1905. Hart, George Adam, Sewage Engmeen’ Offioe, 
Uunioipal Boildinga, lieeds. Civil Knglneer. 

189a Hart, H. W.. 6, Cambridw Road, AnedolL Lytham, 
liiMoaahire, Analytioal Chemiat. 

1897. Hart, Wm. Beamont, Manoheater Laboratory, 8, 
Exchange Street, Manoheater, Conaulting 
Chemist. 

1888. Hartley, Joreph, 102, Kirkmanahulme Lane, Long- 

sight, Manchester, Teobnioal Chemiat. 

1889. Harttey, B. Kent, Sprlngwood House, Middleton 

Junction, near Manchester, Chemical Worka 

MftXUigeT. 

O.M. Hartley, Prof. W. N., D.So., P.R.8., Royal College 
of Science, Dublin, Professor of Chemistry. 

1897. Hartmann, Ernest E., o/o United auh, No. 4, 
Yokohama, Jfl.pan, Chemist, 

1892. Hutridge, Jan. Hills, Holmwood, Hendon, N., Manu¬ 
facturing CSiemist. 

1905. Hartshorns, Wm. D., 40. Pleasant Street; and 

(Journals) Arlington Mills, Methuen, Mass., 

D.aA., Agent, , , „ 

1908. HartsraU, F. 0.. o/o Holyoke Card and Paper Co,, 
Sprin^eld, Maas., D.S.A., Purchasing -Agent. 

1901. Hartwell, S. Warren, 216, North 2nd Street, Easton, 
Pa., D.S.A., Chemiat. 

1901. HartaeU, Harry 8., 120, North 4th Street, Allen¬ 
town, Pa., U.8.A., Cftiemiet, 

1899. Harvey, Cbas., 17, Alloa Road, Qoodmayes, Ilford, I 

Essex, Maonfocturing Chemiat. • 

1892. Harvey, E. Pelld, Omrao, St John’s, Newfoundland, 
Chemist _ , 

1885, Harvey, Ernest W.. Stonelelgh, Grove Road, 
Olapham Park, 8.W., A.B.S.M., Engineer. 

1891. Harvey, Sidney, South-Eastern Laboratory, Canter- 
. bury, Analytioal Chemiat 
18W. Harvey, Thos. F., 84, Hei^ Road, West Bridgford, 
Nottins^im Analyst (Drug Co.). 

1888. Harvey. T. H., Cattedown, Plymouth, Chemioal 
Uftnofftottow. 

1903. HMenoleTW, M&x, Ohemtache Fabrik Rhenaniag 
Aachen, PruMia, Chemical Manufacturer. 

1906. Haskell, Walter F.. 234. Bridge Street, Westbrook, 

Maine, U.S.A., Textile Chemist and Colourist 

1900. Haslwanter, Chas., 86, Riling Street, Brooklyn, 

N.Y., tJ.S.A., Analyiaoal Chemist 
1897. Hasslaoher, Jacob, P.O. Box 1999, New York, U.8. A., 
President, Rosmler-Hasslacher Chemioal Co. 

1903. Hasting. J. J.iYe/o Louis Leavitt North llth 
Street and Drigga Avenue, Brooklyn, N.Y., 
D.S.A., Chemist 

J908. Hatechek, Emil, o/o S. Bomett and Co., Ltd., 19, 
St Dunstan’s Hill, London, E.C., Engineer. 

188®. Hatter, Wm. P., c/o W. R. Hatton and Boat, 
Wormwood Soruhs, W„ Starch Works Manager. 
1908. Battriak, J. M., 7, Bridge Street, Sydney, N.S.W., 
WAtwIralla, A^onom. 

19Qa Havars, Dr. F- S., 1434 Pine Street Philadel^a, 
fti. TTW A-. SHiir 

190& Savai^ofV Arthur E., 3, Carlton Terrace, Hornsea, 
Yorks, Chemist 

1809, Hawdon. H, S., Oleadon, nese Sunderland, Manager. 
1896. Bawlm E. W., Adelaide anlt Adelaide. South 

a ... 

0., «/o The ChabUM Manufao- 

Aaom (^ 9 , DJliU Cbemlgt 




1906. aawidDtHtvy,MoytdAimb,:I«(i^^ 

1898. Hawkins, J. DwwmTd/o0)^9. 

Oo.. Golorado C»^, (Mo., 

Worhi l^uuifjcr. ^ 

1906. Hawley, Fred G., Box 10, La OauM**, Moth. 

Mejtico, Assayer and Chondst , ,' ., 

1887. Hawllosok, Joset 774, Lord Steot, lavwcptol. 
Coneulti^ Ghemloal Expert 

(899. Haworth, Dr. Edw., SunnytWto, Nwama Hoad, 
Runoorn, Cheshire, Chemirt. 

1903. Haworth, Herbwt Ckown Works, AlfplOf Brldg*, 

near Wigan, Dirootor (Grove Ohemtel Oo.i ' 

1904. Hawthorn, J. H., Mulriolpal Teolmtoal School, 

lieicester, Head Master. 

1896. Hay. Alex. B., Kelvindoek ChemioiJ Works, M«ry- 
hill, Glasgow, Mannfaoturing Chemist <4 
1898. Haycraft, Jos. H., St Peters, Adelaide^ Son^ 
Auatr^ia, Metallurgioal Chemist 

1904. Hay man, Jack V. J., Semper Anrea, Burwell, 

Cambridge, Chemist 

1894. Haynes, David 0., 90, William Bteeet Now York 
City, U.S.A., Proprietor, " Pharmaoeutiosl Era.” 

1902. Hays, B. F., o/o E. B. Squibb and Sons, 80, Book¬ 
man Street, New York City, U.8.A., Chemist. 
1906. Hayworih, W. P., 119, Clapton Common, London, 
N.E., (ihemiat 

1902. Hazard, Dr. Elmer C., Shrewsbury, N.J., D.S.A., 

Chemist 

1906. Hazard, Fred. B., P.O. Box 2, Syraonse, N.Y., 
U.S.A.. President (Solvay Prooess CoA 

1903. Hazen, Chas. B., 10%Belmont Race, Weetmount, 

Quebec, Canada, (memist. 

1894. He^ Carlton. Duston, near Northampton, Chemiat 

1903. Heald, Henry I., Hove Houae, Adwick Road, 

Mexborough, near Rotherham, Yorka, Manager 
of Eorthenware Factory. 

1890. Hoape, Chaa., 19, George Street Mancheiter, 
Calico Printer. 

O.M. Heath, R. C., Myton Grange, near^WmwWt, 
Chemioal Manufacturer. 

1905. Heathcote, Henry L., Warwick Ayonuo, Earlsdon, 

Coventry, Research (tihemist 

1904. Heaton, Noel, 20, Baker Road, Harleeden, N.W.. 

Colour Manufacturer. 

1898. Hobden, Jno. C., P.O. Box 824, Frovidenoo, 
B.I., D.S.A., Worka Hanagar atui Oiemiat 
1908. Heberlein, Dr. Edw., e/o H. T. EnQioven A Soua, 
Ltd., 247, Rotheriutho Street, Lotrdon, S.E., 
Worka Manager. 

1889. Heoht, Joe. L., Bettmdorf Metal Wheel Oo., Davin 
port, Iowa, D.S.A., Analsrtioal CSsemiat 
1896. Hooker, Paul, 102, Fenohurob Street Iiondon, £.0.. 
(%emioal Merohant 

1900. Heckman, J. Conrad, Larkin Soap Manufaoturhrf 
Oo., Seneca Street, Buffalo, N. Y., D.8. A., Chemist 
1889. Eooki^n, C., 9, Giblitzarufor, Berlin, S.O., Q«- 
many, Chemical Apparatua Maker. 

1885. Hedley, Armorer, Dorrant Houae, Boumemootii, 
Hanti. 

1896. Hedley, Gao. H., Hedge MBl, Londwator, Buoka., 
Chemioal Manufacturer. 

1902. Heelmer, Prof. Chaa. F.,Ontat!o Coils*; of Pharma^, 

Toronto, Ckmada, Professor of Pharmaoeutk^) 

. Ohemlstw. 

1903. Hegeman, John W., 102, Barbey Street Brorddyn, 

N.Y., D,8.A., Chemist. 

1906. Hehner, Charles, H. and A. Saundare, Edipaa. 

Building, King Street Toronto, Canada, Assistant 
Manager. ■ ^ 

O.M. Hehner, Otto, 11, Biliiter Smun, Lowtom E-C-, 
Analytioal and Oonsulttog Jaesiist. ; 

1902. Heikte Rudidph E., Amertoa^ftW 

RO. Box C Jers^Otty, WiJ7«*S,A;,1»PBliA' 
1906. Eeilbatn, Jacob, 6(», Waahington S«FWt UnteiM, 
Maea. DJS.A„ TtawUen 
1898. W. 
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B., 4 , AtbemaiSo M Mudaai, B*n»p- 

W., MM»>{*oiiii«T. 

tM 4 . .H«mpl*iaaa, 9 . S., Sa, BraiMwi«k T«na««. Hove. 
Sanes, Utilmte Mwntaeturar. 

lac^ Henutreet, Qeoi^ F., EMtli^^'Hadeon, N.Y., 
H.S.A., Meehimlael Kiulneer. 

tSSS. BendenOn; Prof. Q. G., Tbe Teohnioel College, 
Qeoige Street, Qlkegov, Piofeeaor of Chemiiti^. 

laoSi. Haodenun, Prof. Jee. A. RuawU, ChibK Provtnoial 
y College, Pantinrfa, North Chine, Profeuor of 
auiBiiiitry sad Pbyeioe. 

1900 . Heodeteon, J. Broinilie, Oovemmeat Anelyet’e 
OfBoe, Brlebeae, Qfuoenk'ud, Oovemment 
Anelyit 

1902 . HeDdecaoo, J. C. A, 120 , Biehopegete Street | 
Within, lAndon, K.C. ; 

1804 . Hendenon, Jot., Thomeby Ironworka, Thomeby- 
on-Peee, Uetallucgioal Chemitt. 

1894 . Henderton, Norman II., Broxburn Lodge, Broxburn, 
N.B., Oil Work* Manager. 

1900 . Hendenon, Thoa., 14 , Dey Street, New York Oty, 
V.&A., Hennfacturing Chemiat. 

O.M. Henderton, W. F., Moprfield, Claremont Qardene 
Newoaatle-on-Tyne. 

1893 . Hendrick, Jet., MaHtohal College, Aberdeen, 

Leoturer on Agriodltural Cbemiatry. 

1906 . Heniue, Dr. Max, 827 , Fullerton Avenue, Chicago, 
Ill.. U.S.A., Secretary. Browert’ School. 

1904 . Hmiley, P. B., 9 , Beaufort Oardent, London, S.W., 
Brewer’a Chemitt. 

1889 . Hannln, Alphonae, Portoferraio, Elba, Italy, 
Metallurgical Chemitt. 

10 Q 6 . Henning, Albett, 92 , Harrow Road, Leytonatone, 
N.E., Chemical Manufacturer. 

1906 . Henning, 0 . I. B., P.O. Box 42 , Santa Cruz, CU., 
U.S.A., Chemitt. 

1894 . Henthaw, Sam., Glenthome, Wolitanton, Stoke-on- 

Trent, Chemical Worka Manager. 

1894 . Hepburn, J. G., Priory Workt, Dartford, Kant, 
Leather Manufacturer. 

1906 . Herig, Har^ W., 86 , Bote Avenue, Jertey City, 
N.j., 0 .BA., Qiemiet. 

1801 . Kwiot, T. H. P., 37 . Church Craaoont, Huawell 
Hill, N., Analytical Chemitt. 

O.M. Herman, W. I)., Holm Lea, Baiohiil Laooathire, 
Giaai Workt Chemitt. 

O.M. Heron, John, 110 , Fenohutoh Street, london, E.C., 
Browing Chemitt. 

1908 . Hetteidioff, J. B, F., 40 , Wett 69 th Street, New 
York City, U. 8 .A., Chemical Engineer. 

1899 . Herrick, ^ufut F., 16 , Herriok Street, Winoheater, 
Matt., D. 8 .A, CSwmitt. 

1887 . Heraiot, Wm. Seott, Ravenawood, PartiokhiU,* 
Ota^w, Mechanical Engineer. 

O.M. Herrmann, B. W., 69 , MaA Lane, London, E.C., 
Ohmnieal Merchant. 

< 1991 . SoNam, Emeit A., Dniveraity of OMifomia, 
Berkeley, CaL, 17 .S.A., Aasiatant Profeaaor of 

O.M. Hattidml.'IKf. A. H, F.RB., Obaervatory Houaa, 
gtouchy Backs.* Hon. Pro fo ssor of Kxperlaental 

ISMf Wilion I*.* P.O. Bo* Wi* Moiitapaal* OftaadA* 

CoBsttlttng Obamiat. 

HOl.^te^, J^t N., o/o Sharpe and Dobme, Batti- 



. TdritCMf, 

1881. Eeihwkigtaa, Bt. ABaWt 
^ TWMitiifinil T 


« naeta^' InnoMhb., 

1904 . Henrish,.Ohrittiaii, iSm, 

N.W., Waahington. D.C, 

1894 . Hawitt,'A. H., Xhe Graan. Ithad 

Bong ..Kong, Ohint. and, WBBiWnilt'. <; 

Vtdla' near Quroard, bte of IV^t, 

O.M. Hewitt, Ihr. B. B., OakMgh, NoilliSidaSi^QHi^ 

Alkali Manntaetnrer. . .'rT'V-iis 

1903 . HewHt, H. B., 329 , Biadfozd Bond, Mggiliijidilfe 
Chemioat Workt Mtnagtr. 

1896 . Hewitt, Dr. J. Theo., 7 , The Aveittte, <:.< 

Lecturer. 'jly/'-'*' 

1890 . Hewlett. John 0 ., 40 - 4 ^ (^arlotte CHwk - 
Eattem Street, London, E. 0 ,> 

OboTniit. '•.'■''’rijvi; 

1898 . H^Harry,% Aah Terrace, Sav&aTom, 

1906 . Beyniann, Dr. Fritz, fJoumalt) tmapoiii^‘’ilL'; < 
Dorotheenatr., Berlin, N.W. i and 1,. Wga i oiWr ' 
Terrace, Hampatead, N.W., AnalythHd tMajill, '■ 
1906 . Hoya. Charlea H., 124 , Yoage Street, 

Oenadt, Conaulting Chemiat. ' 

1884 . He^ W. k, Uanbei^ Buabey HallMoad, WaillMt'< 
OoMulting Engineer. ' "'i' 

1863 . Heywdod, J. H., 231 , Drake Street Boehdlfch ' 
Tsoboioal Gheinist. ' /J-■ 

im. Hibbard* Paul L., 2667 * North iSod OouH* : 

IU.,„, 0 H.A, Starch Chan^t . i ■ 

1906 . Hibbert John C., 0 , Victoria Boad, Weal < 

Nottingham, CSicndat. -Av'!■ 

1901 . Hiby, Dr. Walter, 4 , Southampton .IiondMi^ <> 
W.O., Chemical Engineer. . wl'’;' 

1906 o Hiokittg, W. Norton, Queen'a Boad WetdN, . 

.ham, Laco Dreaaer. , jA ■■''.lii',)'.;; 

1906 . Hickman, T. Moore, Holmdtde, FmBoiw, . 

hampton, Analyat. ' lA ' 

1897 . Hiokt, Edwin F., 4897 , Fairmpant AWMmv.' 

Philadalphia, Pa., U.S.Av 

1893 . Hloka, Jat. A, e/o Dr. B. IMweod, 4 ,jRMNfi|iik,;. 

Street Wittdn, London, BC, AluuptfmQlMlIltl',. 
O.M. Hlggin, W. H., HoUywood, Loetoek, 

le-Moon, ChemioM Manufaoturar. vi- Al' 

1886 . Higgint, C L.. 79 , Bedford Street Soolli, lAnpa^ k 
slanuleotuAig CSiemiet. ■ ■'Wk^' 3: 

1906 . Hlggine, Eric, 6 , Oak Tetraoe, Beeoh Stieet UW'a 
pooh K, eSremiat ''viWr 

1906 . Hi«dna, John M., 39 , Queen 8 tfeat,llakeniaN,'^lm.i^ 


u D? ienieird, 9 *. TteA Avenne, Beyonne, 


Moi* Bradford* (^omist.. -r 

1904. Hilde.bread, Charlea C., CoateUo, 

CtefMat. ' ' , ' .A, 

1903. HSh' Chai. Alex., 64, Ptzk Stt«et, Smthippidli Iwn 
Chemiat " '< ‘‘:Wj 

1897. HiU, George, Batten-oa-SainheK, CMlMv:W4iii: 
Manager. 

1897. HUh Dn Herbert M., Untvenfty it 

UJ8.X, Profeesor of Oheaiitxy and 
O.M. HIU. X K.. 13, OibozD* Plaee, 

Oovan, near Qlaagow, 

1892. HUl. Sydney, £e^ol< 
fJoornata) o/« Bhn 
HuU, Anelytleal Owi 
1909. m W, Beaif, Jamee Stiiiet 












iOiiftv mot. if„m oxksa 
oMtioil Ghsmlib 
•IMgL Mion, mmu a. 17, Hbw^ lM<r«, OrMMadil*, 
liTivpoA Vkniith and Viiut Minmtutwnr. 

1#9B. HineUey, J. W., 18, Faiwett fewet, Loddon, B.W., 
C9ieiidoal Ena^aW. 

1M«, Hinokley, Btwett H., StaylmOle, B.I,, 

Eotattun, 

1904. ButeUay, 3, JF„ e/o Joa«l Bioi., Psari and Water 
Stna^ BnioUyn, N.IT., V.B.A., Ohemioal 

Xntlaeer. 

ISM, BiQd, H. Uoyd, 68, Stanton Boad, Burton-on 
Tiwt, Anal^oal Chsmiit. 

O.M. Kindle, J. H., 8, Oobbatn Street, Ao(»ingtoa, Dye 
aorb Mananr. 

1999. fflnia, Percy J., Danm BuildinR Dept., Royal 
Latoratory, Woolaioh Anenal, S.B., Oheniiat. 

189t. Hlnraaa, Bertram 0., 48, Sydenham Hill, Sydenham, 
B.R., Metallurfpcal Chemiat. 

1893. Htnahdao^, That., Qlaagov Oil and Paint Works, 
Olenpark Street, Qlaagow, Oil Refiner. 

1908. Hioma, A. H., Caerleon, Cheater Road, Erdington, 
near Birmingham, Science Teacher. 

1900. Hirah, Joi. E.. 1248, 88th Street. Brooklyn. N.Y. 
O.S.A., Chemist. 

1908. Hbshfleld, E., o/o United Chemical Co., 62, Broad 
way. New York Oty, D.8.A., Chemist. 

1898. Hirst, H. Reginald, Bau Honse, Staincliffe, Batley, 
Yorks., Works Chemist 

1896. Eialop, Oeo. B., (Journals) Gaa Works, (oom. 
monioatioDS) Oreenhill House, Underwood Road, 
PaWey, N.B., Qaa Engineer and Manager. 

1900. Hobbs, Alex. F., o/o The United States Finishing 
Co., Box A, North Station, Providence, B.I. 
k U.S.A., Printworks Superintendent 

1906. Hobbs, Dr. Perry L., Weetem Reserve Medical 
College, Geveland, Ohio, U.S.A., Professor of 
Chemistry. 

1906. Hobsbanm, Issao B., 79, daremont Road, Forest 
Oats, E., Analytical CSiendst. * 

1908. Hobson, Alfred, Dantzic Brewery, Impeiial Street 
Re^nt Street, 3>eda, Brewer and Wine Manu¬ 
facturer. 

1994. Hoohstetter, Henry, Ault and Wiborg Co., On- 
Cinitatl, Ohio, U.S.A., Ckemist 

199^ Ehtdge, Andrew, Delmonacb Works, Bonhlll, 
Ilnmbartonshlre, ntntworks Chemist 

1890 Hodges, Harry B., Long Island Railroad Co., 
Long Idand City, N.Y., U.S.A., Oiemloal 
Bnginiser. 

O.H. Hodgkrnson, Dr. W. B., 18, Qleninee Road, Blaok- 
buth. S.E., Professor of C%emistry. 

■ 0,11 Ehrdgson, Chris., 38, Oakdale Road, Nether Edge, 
Sheffield, Hetallargioal Chemiet. 

1997. Hodgson, Matthew, Ardmore, Wicklow, Ireland, 
Tee^oai Chemist 

1908. Hodgson, T. R., 23. Aberdeen Road, Highb’iry, N. 

1990. HodgKm, Wm., 60, Deansgate, Manchester, Oil and 
Colour Broker. 

1908, Hoffrnann, W. F., 23, Division Plaos, Newark, N.J., 
U.S.A., Chemical Merchant 

1906, Hunrth, Julius W., 37, Annandale Street Sydney. 
• N.8.W., Australia, Demonstrator of Chemistry. 

1986. EcMben, W,. 9, Dnddingston Orescent Portobello, 
&UnMirah, Chemist. 

dJL Hare. T. W., e/o Jidm S^cer and Sons, Newburn 
fitadwka, Newoa*tU-nn-Tyns, Metallurgical 
, Qhsorat 

lf9R Hjote^JBerold, Parkdalc, Wolverhampton, bon- 

I9N. Dr. JL. KOnijri. Uateristpritfungsamt 

OceMB XiehtarfeMe, W., Oermaiur, .Piindpal. 

1899f Anfiiie NaU). o/o HatdmraOsnd Holdsn, 

Md. W** Platttigi Manoh i o tir, Ohsnist 

Strost lOdffietMt 

'* ' ntff im ilif l iiiililt . . Wtttlf’f’hirnrtit 
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Ho^ts, T. m, m.i 

oWhIce, Hetalltoi' 

Ho^^ X%aa., 8, 

Holland 

London, WTo., An^bM OhWhMt ^ , 

Holland. PhUip H., 646, l^efbnrdni |l^ VM 

Montre&L OftOAdAi 

HoUick, Herbert, o/o Oen^ OAmic^.ebn 
N.J., U.S.A., Works Manager. ^ . 

Holliday, Lionel B., Lunnelougli Ball, KtiMMliioU 
Chetmosl Manufacturer. >• ! # 

Hollings, J. Spencer, Yrbndcg, nesg T^iluun 
North Wales, Works Managnv 
HoUinshead, Pet«ir, 19, Thg HoUbw Way. B«U)on) 
Cheshifc, Chemist 

HoUinshoad, Dr. W. K,, Taaderbllt-Ij^uNniitty 
Nashville, Tenn., Xf.S.A., Teachor of (Aemietoy 
Holloway, E. 0., o/o Jas. S.'lCiXk ahd Oo., CUoago 
ni., U.S.A., Chemist 

Holloway, G. T., 87-88, Chancery Llln«, Loodea 
W.U, Analytical and OonsnMRg' OhnsAt. 
HoUway, Jno., 6, Highbury Grange, London. X. 
and (Journals) o/o Wm. .Galbraltih 97, Wilttai 
Street Shefiield, Mine Owneri * 

Holmes, Eilwood, Wynoote,. JetmoiM Pick East 
Newoastle-on-Tyne,^lour HanuBtotUn. . 
Holmes, F. O., NommoH, Tewitwatt Road 
Harrogate, Yorks., Teohnioel Chemiat 
Holmes, Wm. E., Trent Bridge leather Works, aw 
(Journals) 31, George Road, Weat Bridgford 
Nottingham, Chemist. « ^ 

Holthouse, Harold 12, Melton GnfVa, Was' 
Biidgford, Notts., Chemist 
Holton, AU. L.. Chemical I>^., GMf WoAi 
Bradford Boad, Mancheeter, (jhemiet 
Holton, E. C., 601, Oahal Road, B.W., QavUaOd 
Ohio, U.8.A., Chemiat 

Holzapfel, Mak, MUbum Honia, Neweaatla.btt'Tyiia 
Manufacturer. 

Homfray, D., The Ings, Mistecton, near Oalita 
borough, Analytioal Chemist. * 

Hook, Arthur H<mry, Bdx 26, Chtsa n wood, B.O. 
Canada, Chemist. 

Hooker, A. H., o/o Heath and IiBIligan Kaoufaetia 
ing Co., 170, Randolph StMeV Oidbago, BL 
U.6.A., Hanufaotnring ^emiat 
Hooper, E. Grant 16, Royal Avshltt, Sloam 
Sunare, S.W., Chemist 

Hooper, Ernest F., Wear Fatd Works,'HiMaa Doak 
Sunderland, Teehnieal ChaapiMi 
Hope, Jaa,, Dean Houae, Lanale, N.B.,Xlak8l Woiki 
Manager. • . 

Hopewell, Fredk., 86, YoovSla Sqnage, ICootraal 
Umada, Manager. 

Hopkins, Ereetui, Lake Helen, B1a.^U.ftA., Oon 
suiting Chemist *• 

Hopkiiu, Herbert W., (JonmaiS) 4/0 WAt O. If 
Co., Waihi, Paeroa, XZ. t and IS) HaitAagltil 
Geidens, Sontit Knusiogton,'B.W.t IMaDm^iat 
Hoppeastedt Ajr W., 13& flir^ 

Brooklyn, X.k!/ tr.8.A., <%amUt 
Hopwood, Wm. H., lAvenbaak OdMagt A^taaalnwit 
Dumbartonshire, Printworks Cthemirit >' ' / 
Homs, Dr. W. D., 176, Pmk Atibllt IfhAW 

N.Y.. U.S.A.. Consulting !&il‘.. " 

Eomsay, J. W., 216, Ptramet 

^ D^ . ‘ 

^ ai, d/o 












K, 1*9^ IfoigiMt Iload« 

"■ 'it. 

StNvt, UuiolMtlar, 

OU|r»^ StMX, 

^BmuM vC~<)^b>toak«, KwiUH BmuI, 
^ Bh^ Ohambt 

OJI|. l|oMi^ D„ D«;|^ Haoat^ Buokhont HIB, Iknz, 
jPwBlMl StosoBMituiw. 

IfWT. B. Llbnt, CitT inUi, Stnttoid, E., 

IMS. tiM. A., 254, UanteUo Skeot, BrOokton, 

' Tl^S,'B.B.A., Ohwntat 

189s. EBnvwdt Dwoke Street, Brookline, Meet., 

ISQR Homi^ Kideon A., a/a Generel Ohemioml Oo., 

. 0e(tttrt|ph, DL, U.S.A.,-Okemiet. 

1604. Hokmj, e/o WiUiams Bros, and Co., Houoalow, 
Cten^ 

O.K 1 Ebwtn^ W. B., City KOls, Skstford, London, E,, 

GbenBoel Hnnn&oturo. 

1905. Sown, Oieatet "A., 124, PorobaM Street, Boaton, 

. 11^, 0.S.A., Dya^ifS Merchant. 

1608, Bowe, Jae. Lewla.'Waahhigton and Ine CniTeraity,' 
lAifiagton, Vk., B.S.A., Froleaaot of Obemiatry. 
190& Bi^h, Edand B'i 190, Commonwealth Arenue, 
Coneotd JnnoBon, Maaa., U.S.A., Exploairea 



196A HowSl, Walter Ii.,Anpraiaar‘s Office, CuatottHouae, 
' ■ M|f Orlea^ U., t.S.A., GhemUt. 

1906. Hoitmd, Qeotge.W., 293, IlnSerin Street, Toronto, 
'OlKUldi^ Mttpjljf'Va 

1899. Kwlea, B*o<t, o/o MeBoogall Bros., MQlwaU Booka, 
Jamoon, B., Ckemiet, 

IBM. Bbwotth. 7. wiaa, 46, Lineoln'a Inn Fielda, W.O., 
Tedmkajl OBbmiat and Cbartaed Patent Agent, 
190& Bwlar, JBdta, 49, Market Street, Perth Amboy. 
NJ^., vAJl, Cuemiat 

1995- Tetoy S., Oaa Worka, Ooiaide, Plymoutit, 

vUt XttgmMT. 

tMO. HUner, J^na, AMi ViBa, Oheadle Holme, Cheahlre, 
BiBwtor'X)! Oyeiaa and Papamaking Bepart- 
.maa^ (Mualoipal 5«hool of Teohnolc^). 

1898. Kadiaiu '^bart W., Bigby Mining and Beduodon 


Caa Mi^^Ariz., U.B.A, MeteUurgiet. 

ISOS, Httdaon; 0. Edward, 0/0 S. O. Jepaon and Oo., 

> ABticm-Walb CSuunbera, Leeda, Bryaalter. 

IMIt BndaWI, Bi. Eds. 0/0 Pioneer Iron Co., Mar- 
qnetta. MiolL, U.B.A., Ohemiat. 

1M8; BMioa. ^ Pv" Tbe Dniracaity, Edgbaaton, Bir- 
mtaUdiBln, Xeotnrar on Metallntgy. 
an. Soibaa, Mark Lane, lamd^ E.O., Agrb 

,« aSrlNAic. 

. Oaa., ProMiaar of Chemiet^ and nyatoa 
1909i Qdo. «/o .L.Eavj^ a^ 8^, B^- 

■atM*Ae«aMW and Peon Wreet, Camden, N.J., 
^'C4(^r Beaparoidu CSieadet. 

I90A ByknhL wdiart Bi, 0/0 Kantnoky Badaing Oo., 

obj,j 

, B. Jt. K»lt. Odiaatta RoiA Potney.S.W., 

■■■' 

Mdwavd. 7912, Oiaoe ATeraM, S,W., 
,, Maattad, .Chadtke*' 
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(LB. gamjn^ K. 1 

Oat SaidaMt. .. 

18B& UaBkHaTot. M. AoA, ^0% '¥# 

Lonja, Moq BAA^ 

1900. .Hnitt, .AsriAnt.-'T., 284, .BatW’.'ObwAev wwfee 
Sni%ht. OheaUre, Anltotioil OtaWllpiVi 
O.M. HnnA Bnkmm, 121 , Weal 

Teohnieal OhamliA . < ,; iA’i 

O.M. Hnnt, Otaa., lA Vietoria StreiA 'W4itiiit>ii9»i 
London, &W.. OaaSiU^ear. - ^ 

1883. Bunt, d. fi., AndetanTWJdaet. ' ■ 

ISOS. Blunt, P. 0. Hotmea, MetropoBtao Qae (Mu 
Skeet, Helbonrne, Vlo., Australia,'Be* I 
O.M. Hunt, W.„ Hampton Houaa, Wdod Oli^ 
naabury, Staflordshke, CSmnieat tfmitde 
1903. Hunter, H. B., Bennary Paotory, St, ' 
X&diflft StucftT Work# Maiubffar. 

1902. Hnnter^ylBlonnt, Himtwi^mlaat Qo„'3 
Pa., VM.A.. Induakial Cbamist. 

1803. Hunter, Prof. Mattiww, Oowside, SidBA ,1 
Professor of Chemisky. 

O.M. Huntington, Prof. A. K., Kk. 

London, W.O., Ptofsisor of 1 

1902. Hontly, Qso. M., 98, Goww t 

Analytical and ConsMtlng ( 

1004. Hnntsingor, AUrad, Boute de Ooo dat ka •Paa5:''-<fa 
Briques, Pat de Culsls, BVacule, (Mani# .'iMi 
Colouriat. 

1903. Hurlburt, Allen 8., 0/0 Oeneral Oisgiisal 

Hudson Bitrcr Works, Hudson 'Aif^Ms, {tMu 
U.S.A, Chemist , " 

1904. Hurren. P. H., 31, MMTiOe Boad. aad ii 

0/0 The Borer Co., Ltd., OonAky, 
a Chemist , 'hS' 

1894. Hurry, H H.. ^0»«lwW HasNwjlA. 

snd {Journals) The Bed House, BrMtdsiana 
Mechanical Engineer. > Vaf 

O.M. Huskisson, P. L., 77. Bwlntaii StaadA-MM 
W.O„ Chemical Muiufactunr. 

O.H. Huson, a W., lA Bataria BuMfltgt, SaajMM A|| 

laiwecpool, AnalytioAl CSimsM^ 

1894. Hutcheson, Jno. P., 22, 8t Snoeli flmiiSI. Qbiiail 
(Memioal Manufacturer. ■' 7’’' 

lOOA Hutchings. W. MaynerA EaesdMik Etai(UB 

Gosforth, Kewcutle-on-Tyne, Mekdlui^Mi.';-'^ 
O.M. Hutohlnson, 0. a, A HareOurt Bufldin|H Viiqii 
E-C., Bairktar-at-Law and “Ti imiriil irS||| (ii | i F 

1900. Hutehiiwon, E. Oeorge, Oaa W«tik, ifo<&l(N^"l^ 

JSngizioWe . 

O.M. Hutohinaon, T. J., Aden BUmm, ! 

Bury, Awytioal and Oonaolt' 

1901. Hutton, Br. Ibbt 8.. The 

Leotnrer on EieotnoOhesniak 
1006. Hutton, James 8., 61, nymoa« 

Mass., C.B-A, Chemist. ; " 

O.M. Hu*1m, Jss. si., 0/0 Vfatkees, Sbto j ‘ 

Ltd!, Birer Bon Works, SheBiH, f 
(Smmist 

1906. Huyett, Wles 0., 1203, Bnadog 
Toronto, Oansds, hL^snleSt T 
1897. Hyams, Godfrey M., 312, Sears ’Bi 
Maas., UB..^ Mkiss Kmuffik. 

1902. Myde, Auskn 'T... PO. 

Midne, B,AA, CSmmhiat l 

1808. A,21AP ‘ 

.1889. ai3a,Wm. aMBfl 









JOUKNAI. OP TitE SOOtKTP OF OHBftiCAL INIWJS1’BY« 


ISeS. Ibbotnon, E. C., Gysinge, Sweden, MetollurRiet. 

1900. lohioka, T«ilro, 19. Mwuyam* Bhinmachi, 
Bongo, Toklo, Japan. Chemist (Imporial Japanese 
Ni.vy). 

1906. Iddings. Kieherd P., Arlington Mills, Uwreneo. 
Mess., U.S.A.. Chemist. 

1886. Idris, T. H. W., M.P., 120, Pratt Street, Camden 
Town, N.W., Mineral Water Mamifeeturer. 

1902. lhart, John P., 373. West 35th Street, Now York 
City, U.8.A., Technical Chemist. 

1900. Imrie, John, 415, Shields RoiuhOlasgow, Analytical , 

Oheniist. . , . 

1906. Ingalls. BoIktI C., 63, Commercial Street, West 
Lynn. Mass,, 1J.8.A.. Sales Manager. 

1900. Ingalls, Walter K.. (Communications) 606. Pearl 

Street. New York Oty; and (Journals) Bement 
Avenue, West New Brighton. Staten 1.. N.\., 
U.8.A.. Mining Engineer and Mctaliurgist. 

1889. Ingle. Dr. Harry, Oeslteld, Balweane Bond. Kirk- 
cnldv. Fifcshirc. Organic Cheniiat. 

1891. Ingle, Herhert, Dept, of Agriculture. Ouiernn.ent 
Buildings, Pretoria, Transvaal, Chemist. 

1906. Indis. Dr. Jiio. K. 11., University College, Reading, 
Berlis, I.sjctiircr. . , . , 

1884. Inglis, R. A., Culrain, Bothwoll, N.B., Analyticnl 
Chemist. 

1906. Innes. Dr. W. Ross, 8, Griffiths Road, Wimbledon, 
S.W.. Chemist. „ , , . 

1004. Warn, H. A., Cleveden, Hightown Road, Luton, 
Beds.. Manager and Clieiniat. 

1884. Irving, J. M., 17a, Dickinson Street. Cooper Street, 
Manchester, Chemical Merchant. 

1906. Irwhi. John T., Cledford. Middle.wich, Oieshire. 
Manufacturing Chemist. 

O.M. Irwin, W., Inalehurst, Stand, near Manchester, 
Analytical Chemist. 

1893. Isaac, J. P. V., Research Chemist. 

1896. Isaacs, Louis A., 110, Groenoroft Gardenr.eWest 
Hampstead, N.W., (Journals) o/o Yeatman and 
Co., Ltd., Denmark Street, E., Manufacturer. 

1901. Isakovios, Alois von. SynOeur Scientific Labora¬ 

tories, Monticello. N.Y., U.8.A., Manufacturing 
Chemist. 

1900. Ittner, Dr. Martin H., c/o Colgate and Co., Jersey 
City, N.J., U.S.A., Soap and Essential Oil 
Chemitt. 


1800. Jackman, E. J., 60, Belgrave Road, Ilford, Essex, 
Technical Chemist. 

1898. Jackson, Alf. George, 65, Ann Street, Brisbane, 
Queensland, Electro-Chemical Engineer. 

1906. Jackson. Arthur A., 072, East 43rd Street, Chicago, 
HI.. U.S.A., Chemist. 

1901. Jackson, Daniel D., Mount Prospect Laboratory, 
Flatbush Avenue and Eastern Parkway, Brooklyn 
N.Y., D.S.A.. Chemist. 

6903. Jackson, Dr. D. H„ 73, Parliament Hill, Hamp¬ 
stead, N.W., Chemist. , , „ , 

OM. Jackson, Edward, Ravens Clift. Oxford Road, 
Moseley. Birmingham, Alkali Works Iiiapeotor._ 

1904. Jackson, Ernest W.. 11, Queen’s Terraco. Middlesbro , 
Anal^cal Chemist. 

1891. Jackson, P., Smedley Bridge Works, Cheetham, near 
Manchester, Bleacher and Dyer. 

1883. Jackson, Prederiefc, 14. Cross Street, Manchester. 
Laboratory Furnisher. 

1886. Jackson. John, 98, Dobbie's Loan, Glasgow, 
Lubricant Manufacturer. 

1901. Jackson, Percy O., Chemical Laboratory Looo- 
. motive Dept., Midland Railway, Derby, Chemist 

O.M. Jackson, B. V.. c/o Scotch and Irish Oxygen Co., 
Pdmadie, Glasgow, Teohniosl Chemist 

189a JaekioB, Sami., o/o H. 8. Duncan, Roundhay, 
Hairbichm'f Road, Chetput, Madrta, India, 
, Analywial Chemist 


1002. Jackson, Samuel,, o/o Wm. Hetoaif, Ltd., Cfaiitoh, 
near Accrington, Director (Tar MsHllety). 

1838. Jackson, Thos., Clayton Chemical Works, Qayton, 
Manchester, Chemical Manufacturer. 

1900. Jackson. Victor G., 21, Frankfort Road, Home 

Hill. 8.E., Chemist 

1901. Jaokson, W. B.. Qlengowan Printworks, Caldercnui, 

N.B., Chemist 

1903. Jackson, Wm. D. N., 291, Station Itood, Wallsend- 
on-Tvne, Analytical Chomist. 

1900. Jackson, Dr. W. Hatchett. Kadoliffe library, Oxford, 

Librarian and Science Tutor (Keble College). 

1893. Jaokson, Rt. Hon. W. L, F.R.S. Set Ailerton, 
Rt Hon. Lord. « 

1899. Jaokson, W. Morton, c/o Manchester Oxygen Co.. 

Ltd., Groat Marlborougli Street, Manchester, 
Manager. i 

O.M. Jaokson, W. P., Saiilby, near Lincoln, Chemical 
Works Manager. 

1901. Jacobs, Cbarloa B., 62, Beaver Street, New York 

City, U.8.A., Chcniist 

1901. Jacobsen. Riidolpli C., 164, Lake Street, Chicago, 
Ill., U.8.A., Editor of “ Hide and Leather.” 

1900. Jacoby, Areli H.. c/o American Dyewood Co., 160, 

William Street. New York Oty, l).S.A., Chemist. 
1897. Jaoqud, Maurice, “ Iji Cantabrioa,” Galdaoano, coroa 
Bilbao, Spain, Cliomioal Engineer. 

1901. Jadhava, Kfiosborao B., Nausorl, Bombay, India, 

Collector and District Magistrate. 

1900. Jiiger, B. M., c/o Goo. Jiger and Sons, 77, Burlington 
Street, Liverpool, Sugar Chemist, 
i 1880. Jago. Wm., 6. Eig V^ee Court, I’emple, l.K>ndon. 

* E.O., Barrister-at-Tjiw. 

1889. James, Alf., 2, Broad Street Place, London, E.C., 
Mining Engineer. 

1883. James, E. T., British Alirarin Co., Ltd., Silvortown, 

I Victoria Docks, E., Secretary. 

1886. James, Dr. J. Win., Aylmer House, Weston-super- 
Mare ; and (Journals) 29, RedcliB Street, 
Bristol, Chemical Lootnrer. * 

! 1893. James, Lawrence S., 32, Hawley Street, Boston, 
Mass., U.S.A., Gas Inspector. 

! 1906. James, Gscar S., 227, George Street, Toronto, 
Canada, Analytical Chemist. 

1902. Jameson, Lewis, 83, Queen Victoria Street, London, 

E.C., Consulting Chemist. 

1903. Janos, Frank W., WoUeley Street, Surrey Hills, 

; Victoria. Australia, Assayor. 

1800. Jantzen, Paul, 133, Fenohuroh Street, London, 
E.C., Cliomioal Merchant. 

O.M. Japp, Dr. F. R., F.R.S.. The University, Aberdeen, 
Professor of Chemistry. 

1 1900. Jardinc, Samuel, c/o Dallyn, Jardine and Co., 23. 

Scott Street, Toronto, Canada, Cliemioal Mer- 

j 1890. Jiirmain. Geo. 8., Dalton liodge, HiiddersBeld, Wool 
Extractor. 

I O.M. Jarmay. G., Hartford Lodge, Hartford. Cheshire, 

1 Alkali Manufacturer. 

I 1900. Jarvie, Jaa.. Monkland House, Kirkintillooh, N.B., 
i Chemist. 

O.M. Jayne. Dr. H. W., 931, North Broad Street, Phila- 
I delphia. Pa., U.S.A., Manufacturing Chemist. 

I O.M. Jokylf J., Castle Moat House, linooln, Chemieal 
Manufacturer. , 

I 1892. Jenkin, W. A., 6, Bella Vista, Minaa de Rio Tfnto, 
I Provinoia de Huelva, Spain, Metallurgical 

I Chemist. . 

' 1906. Jenkius, Chas. D., 8, Grove Street, Winchester, 

! ' Mass., U.6.A. Chemist. „ . 

1894. Jenkins, John H. B., Laboratory, O.E.B. Works. 

I Stratford, E., Analytical Cliemist. 

: 1894. Jenks, Robt, L.. Central Excise Laboratory, 
Kasauli, Punjab, India, Chemist. 

1906. Jennison, Jas., 108, Lynwood Avenue, Darwsn, 
Lancashire, Chemist. 

1904. Jspson, John Elliott, The Star Paper Mill Co., Ltd., 
P^niteoudes, near Blackburn, Chemist. 

1899. Jerdan, Dr. David 8., o/o J. and Q. CoS, Ltd.. 
Gargle Mills, Edinborgh, Chemist (Qelatni 
W<&). 
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BS. J«n(^ iioai* V., Holmlcm* Wbodvillo Boad, 
Le;^n>tone, Buex, Ohemist. 

<M. Je«»up, Attced E., Tlaatsin, North Chins, Aansyer. 
04. JswoC Wm. M., CsbUs Building. Chicago, IB, 
U.S.A., Chemiat and Engineer. 

04. Jewson, V. T., Thotniy Park Terrace, Pwsley, 
N.B.. Cfaendat 

06. Job. Bobt., 109, Windsor Street. Reading. Pa.. 

O-S.A., Analytical Chemist. 

106. John, OsTid, Haileybury, Ontario, Canada, Chemist. 
*6. Johnson, A. K., Oaremont, Lyndhurst Road, 
Wolverhampton, Analytical Chemist. 

04. Johnson, Cedric, Bield Honsa, Winnington, North- 
wioh, Chemical Engineer. 

I00.,)ohnaun. Chas. C., Vandrcnil Station, Quebec, 
Canada, Chemical Eiijoneor. 

05. Johnson, Chas. F., Avery Chemw;al CO., Littleton, 
Mass., U.S.A,, Superintendent. 

02. Johnson, Chas. M., 70). Oroliard Street, Avolon, 
Allegheny Co., I’a.. U.S.A., Chemist. 

191. Johnson, Edmond E., Tho Galea, Roding Lane, 
Woodford Bridge, Ea.sex, Cliomical Engineer, 

100. Johnson, Edw., c/o Herdeiros Bowman, Ltd,, 
Caixa 67, Pcruanibueo, Brazil, Sugar Works 
Manager. 

)02. Johnson, Emil F.. 96-9R, Maiden Lane, New York 
City, L’.S.A.. Consulting Chemist. 

)00. Johnson, F. Carter, National Acid Co., 714, Union 
Street. New Orleans, Ln., U.S.A., Chemical 
Engineer. 

MM. Johnson, F. M. 0. (.loinuols), ‘280. Peel Street, Mon-, 
treal, Canada; and (comraunioations) University 
College, Loudon, W.C., Ciieniist. 

JIM. Johnson, G. B.. 7, Church Street, Liverpool, Whole¬ 
sale Chemist. 

Kill. .Tolmson, Ur. Harold, 5 and 6. Fowkns' Buildings, 
Croat 'I'ower Street, lanidoii, K.C., Chemist. 
il07, Joligson, H. Fimiis, c/o Borax CousoUdaled. Ltd., 
16, Eastchoap, lamdoii, E.C., Sales Manager. 

903. Johnson, Horace, Waialiia, Oahu, Hawaii, Cliemist, 
i.M. Johnson, J. E., 40, Idmiston Koad, Stratford, 

E., Monufacturinp Chemist. 

896, Johnson, Jeaso F., Vauilreuil Station, V.Q., Canada 
Cliemical Engineer. 

884. Johnson, J. Grove, 23, Cross Street, Finsbury. 
E.C., Aaaayer. 

900. Johnson, John, c/o John .Toliiiaon anil Co.. Franklin 
Square, New York City, and (.lournals) 1335. 
53rd Street, Brooklyn. N.Y., U.8..4., Chemical 
Kaginoer. 

900. Johnson. Jlio. W. 11., York House, 3’hornhill. 
Dewsbury, and (Journals) W'est Hiding Rivera 
Board, Wakefield, Yorks., Chemist. 

90(1. Johnson, Oliver L., o/o 'I'lio Aspinonk Co., .lewelt 
(7tv. Conn., U.S.A., Dye Works Manager. 

).M. Johnson, S. IL. Wan-en Hill House, Loughton, 
Essex, Chemical Engineer. 

904. Johnson, B. Hcaron, 7, Church Street, Uverpool, 

Wholesale Chemist. 

).M. Johnson, T. A., Field House, Winnington Park, 
Northwioh, Chosliire. 

903. Johnson, Thos., Onixa 94, Peniambuoo, Brazil, 

Manager. 

89,7. Johnston, Alex. R., 18, Percy Street, Ihrox, Glasgow, 
Aualytieal Chemist. 

iSHi. .lohnsUm, A. MeA., Box 108, Gcriiiisloii, Tiniicviiul, 
Metallurgical Chemist. 

894. Johnston, G. Lawson. Sec laiwaon-Johnstoii, 0. 

904. Johnston, J. H., 8, Leopold Roail. Wimhledon, 
• 8.W., Cliemist end Baolcriologist. 

889. Johnston, Thos., Nobel’s Explosives Co., Ltd., 196, 
West George Street, Glasgow, Manager. 

004. Johnston, Tims. J.. 4. Oarriooh Drive, KMviiiiido 
North, Glasgow, Chemist. 

igEO, Johnston, Wm. A., Tho S. 8. White XMntal Stan- 
faeturine Co., ftiocess Bay, Staton bland, N.Y., 
U.&A., Dental Enamel Mjanufaoturw. 

1894. JolmstorfW.E.I*twon. B«sLnvreon-Joiiiiiton,W.E, 
K Wnn a. Anohor Oh^ed Woeta. 1006, 

Osmgad Rond, OHsngow, Teohmoal diennst. 


. . .-"l y— --- “ 

O.M. Johnstone, JaA, ShawfioU Wolki, RnHingbii, 
Glasgow, Teohnioal Che^st. . lU • 

1906. Johnstone, J. Swantton, National Ihntillerlet OOi, 
Bond Street. Durban. Natal, DlstlBer. 

1903. Johnstone, S. J., 18. Springfield Rood, Sow South, 
gate, N., Beseatoh Chemist. 

i O.M. Johnstone, W. G., 14, South Ootk Stroet, Edtn. 
burgh, CSiomist. „ . 

1906. Jolliffo, Frank. 80, Sandrook Road, at. JMms, 
S.E. Chemist. . . 

1902. Jollyinan, Walter H., P.O. Box 3782, Johannesburg, 

, Transvaal, Analyst. 

' 1903. Jones, Alfred 0., c/o Carr and Co., Oaldowgote, 
tfarlisle, Works Chemist. 

1004. Jones.Arthiir B.,e/c> General Chemical Co.,Station F, 
Box 12: and (Journals) 482, Russell Aventio, 
Cleveland, Ohio, U.S.A., Superintendent. 

1897. Junes, (lias. H., c/o Capillitns Copper Co„ Mus- 

ehaoa. near Aiidalgala, Prov. Catamarea, Argen¬ 
tina, Technical Chemist. 

1902. Jones, Uovid It., Standard Chemical Co., Dosoronto, 
Ont., Canada, Chemical Engineer. 

1902. Jones, E. Strangways. Sulphide Corporation, Ltd., 

I klo Creek, N.8.W.. AuetraUa, 

CliomUt. 

O.M. Jouea, E.W. T., 10. Victoria Street, WolvorhamjJlon, 
Ai\alvtioal Cliomtst. - j 

; 1897 Jones. Fred. W.. 18, Warron Raad. Cmngford, 
Essex. Explosives Works Manager ana Choiniat> 
189C. Jones, (i. Cecii. Stour Villa, MUtley, Easax, 

' Brower’s Chomi»t> 

i 1904 Jones, O. Poole, e/o Sinnamahoning Pototo 
j Maniifaetniiiig Co., Emporium, Pa., U.B.A., 

' Chefiiical Engineer. 

1903. Jones, G. Robert, Gas Works, Coixa 147, Pemam- 

hueo, Brazil, Gas Engineer. 

1906 .Tones, Harold, Morro Volho, Villa Nova do Lima, 

' Minas Gcraes, Brazil, Analyst and Asaa^. 

: O.M.’ Jones, H. Chapman, Royal College of Soienoe, Souto 
i Kei^ington, S.W., Senior Demonstrator in 

; Chmnistry. ^ if _j 

' 1808. Joiuis, Henry. Broughton Hriage Mills, Saiiora, 
Dyor and Finisher. 

' 1893. Jones, Herbert. A’ee Softon-Joncs, H. , „ 

1 1901. Jones, Horliert J., o/o The Scottish Aold and AUcoU 
I Co., Ltd., KJl^nning. N.B., Chemist. 

! I9t>5. Jones. J. E. Stacey, Masonio Buildings, Covontry, 
Consulting Chemist and Metallurgist. 

1004. Jones, J. Shirley, Moscow, Idaho. U«8.A.. Chemist, 
i 1809. Joiiea, Llewellyn J. W.. Toooma Smelting Ck>., 
i Taooina. Washington, U.S.A., MetallurgisL 

1898. Jones. Martin L . e/o Ooregura G. M. Oo., Ootgotw, 

Mysore State, India, Metallurgical Chemist. 

’ 1894. Jones, M. W.. Qrevstonodale, Kensington Bitt, 
i Bristol, Manager (OH and Colour Works), 

i 1887. .loncH, T. Tolley. Australian Eiplosives and Ch*t»- 
i ical Co.. Ltd.. 138, Queen Street, Jielboum*. 

: Victoria, Australia, Explosives Manufaoturw. 

I O.M. Jones, Walter Norris, Lancashire MeW Work*, 

I Widnus, TeoUnicol Chemist. .... , • 

! 1903. Jones, Wm. App, o/o Boston Artlfieisl Le^rt 
j tk>., Metroi>olitan Building, New York Gi|y, 

; U.S.A., Chemisl. 

! 1905. Jones. W. Ellis. 80, Arundel Avenue, Uverpo<fi« 

} Sugar Refiner. • 

I 1906 Jones. W. H. Matthews, City Siirreyot’s Offloos. 

I The I'oivn Hall, Cheetor, Doputy Surveyor, 

I 1899. Joplin, Geo, C.. 12, Haprington fifreot, Sydpyj, 

: N.S.W., Australis. Ajialyat. „ „ . 

I 190A Jordan..8tanIey,100,Wmiam Street, New Vplk any* 
U.8.A., Imjporter of Chemicals. 

1897. Jorisseii, Dr. Wm. P.. Kduinkllik Inat,^ v. iL MonUlgj 
' Willemsoord, Holland, Editor. 

1906. Joseph, A. F., Royal College, CMUimbih Deyitl^' 
Lecturer on Chemistey. L ' .v ■ j, 

1900. Josepiison, Edgar, 131, Anniy Strandp JWoWJIE 

NsVa '’"UsSkA.' ” ■'* ■' 

1900. Joshua',’ Dr, Walter P., 46, BeMoe Awentto, fifing 
stead, N.W., C-hemiat. . - 
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IStl, Jwlin, OmarT., 8223,8t«rin^rov« Arenue, OUuiiii* 
nati, Ohio, O.8.A., C£enuoal EngUieet. 

iflfc?. Joiiet, Dr. C. H., Koaolle, Onion Vo., N.J., U.S.A., 
Tedinioid Chemist. 

1690. Jonmand, Louis, Epaillnge Chimique, Pont 
Evftque, pres Vienne (Is^re), Prance, Technical 
Chemist. 

1904. .Towett, Dr. H. A. D., Phoenix Mills, Dartford, 
Kent, Chemist. 

1903. Joyce, Clarence M., c/o Arlington Co., Arlington, 
N.J., U.S.A., Chemist 

1887. JUrgensen, Dr. Rolof, Karlsgasse 6, Prag-Zizltor, j 
Austria, Chemist. 

1900. Just, Jno. A., 916, West Genesee Street, and P.O. | 
Drawer 40, Syracuse, N.Y., U.S.A., Chemist 

O.M, Justice, P. M., 60-66, Chancery Lane, Ix)ndon, 
W.C., Patent Agent. i 


1898. Kahn, Julius, 100, West 80th Street New York j 
City, D.8.A., Manuiacturcr of Rubber Goode. j 
1896. Kalbficisch. Franklin It., Metropolis Building, : 
Broadway and 16th Street, New York City, j 
D.S.A.. Chemical Manufacturer. 


Kellner, Dr. Vfm., 186, Victoria Bead, Old Ciusd- 
ton, ks., CSieiniat to War Department 

, Kempson, John F., i^e Bridge Chemical Werha, 
irear Alfreton, Derbyahice, Chemioal Manulae- 
turor. 

. Keanedy» Alex.| KeimuQ HotiMy NeBep 

Rosin Distiller. 

. Kennedy, Hugh Watson, 626, South 19th Street 
Philadolphin, Pa., G.8.A., Chemist 

. Konrick. Dr. Frank B., 73, Baldwin Street Toronto, 
Canada, Leotiu-er on Chemistry. 

. Kenyon, Percy S., Park House, Cheadle Hulme, 
Cheshire, Drysalter. ' 

. Kenyon, Thos., The Shrubbery, Hilton Park, Prwt- 
wich, near Manchester, Manufacturing Chemist 

I. Kepner. S. H., 149, 12th Street Long Island City, 
N.Y., U.8.A., Superintendent. 

i. Keppeimann, Alf. J., P.O. Box 1382, Philadelphia, 
Pa., U.S.A., Chemioal Merchant. 

1 . Kcr. Alan 1)., 14, Wilton Manrions, Glasgow, 
Chemical Manufacturer. 

I. Kem, Walter P., 843, Lafayette Avenue j and 
(Journals) c/o General Chemical Co., Dundee 
Works, Passaic, N.J., U.8.A., Chemist 

1. Kerr, Charles H., 625, Jefferson Avenue, Niagara 
Falls, N.Y., U.S.A., Ceramic Engineer (Car¬ 
borundum Clo.). 

1. Kerr, Jas., Surgeons Hall, Edinburgh, lecturer 
on Chemistry. 

). Kerr, Sami. T., 616, North Delaware Avenue, Plula- 
Pa . TT.g. At. Halt Manufacturer. 


1884. Kalle, Dr. Wm., Bicbrich-am-Rliein, Germany, 
Colour Manufacturer. i 

1907. Karp, Samuel E., 306, Franklin Avenue, Siu-anton, I 
Pa., U.S.A., Chemist. i 

1906. Katxenbach, Welling S., 164. Front Street, Now : 

York City. U.S.A.. Chemist ; 

1901. Kaudor, Dr. E., c/o Merck and Co., Rahway, N.J., 
U.S.A., Chemist / ' 

1903. Kauffman, Milton H., American Smelting and j 

Refining Co., Durango, Colo,, U.S.A., Chemist | 
1892. Kaufmann, Dr. Herbert M., c/o Mutual Chemical 
Co., Jersey City, N.J., U.S.A., Chemist. 

1904. Kaus, Dr. Emii, c/o Roessler and Hasslachor 

Chemical Co., I^erth, Amboy, N.J., U.S.A., 
Chemist 

1904. Kawai, I., Camphor Monofiuly Bun‘au, Kumoidori, 
Kob6, Japan, Chomist 

1886. Kawakita, Prof. Mioliitada, linp'rial Enginucring 
College. Tokio, Japan, Professor of Applied 
Chemistry. 

O.M. Kay, Wm., E., Marplo I,odge, Marple, Chesliirc, 
Printworks Chemist 

1906, Kaye, Frederiek, Hampden House, Phmnii Street, 
London, N.W., Researeti Clicmisit 
1904. Kaye, Thos., Westerfiold, Perth. Scotland, Ana- 
l^cal Chemist 

1906. Kaysor, Edwin Cuno, c/o Messrs. ,1. Crosfield & 
Sons, Ltd., Warrington, Chemist 
188A Keane, Dr. Chas., A., Sir .lohn Cass Technical 
Institute, Jewry Street Ablgate, K.C., Principal. 
O.M. Kearns, H. W., Baxendiii House, near Accrington, 
Dyer. 

1897. Kearns, Jno. S.. Baxemleti House, near Accrington, 
Cliemist and J )ycr. 

1894. Keblor. Lyman F., Department of Agriculture, 
Burnu of OWiiistry, Washiiqjton, D.C., U.S.A., 
Chief of I>rug Laboratory. 

1906. Keily, G. L., c/o Ilford, Ltd., Ilford, Essex, Chemist 
1886. Keiser, I^t E. H., Wasiiington University, St 

Louis, Mo., U.S,A., Professor of Chemistry. 

1006. Keith, kmeon C., jun., 20, Highland Avenue, 
Somerville,- Mass., U.S.A., Chemist and Bac¬ 
teriologist 

1900. Keif, Henry C., o/o Martincaii's Brewers’ Sugar Co., 
King Kdword Street, London, E., Sugar Chemist. 

1907. KelW, Dr. Edward, P.O. Box 724, Baltimore, Md., 

XJ-KA, Chemist and Metallmrgist. 

1906. Kellsr, Boht J„ o/o Goigy Aniline A Extract Co., 
89, Barclny Stnet New York Oty, U.8.A., 
D^tuS and Owntioal Merchant 


1897. Kerr, Wm. M.. o/o General Chemical Co., 608, 

Philadelphia Bourse, Philadelphia, Pa,, U.S.A., 
Manufacturing Chemist 

1896. Kershaw, Jno. B. C., West Lancashire Laboratory, 
Waterloo, Liverpool, Analytical Chemist 

1902. Kessler, Henry W., 317, Electric Building, CSove- 

land, Ohio, U.S.A., Manufacturing Chemist. 

1903. Kessler, R., jun.. The Nordmont Chemioal Co., 

Nordraont Pa., U.S.A., Chemioal Manager. 

1893. Kestner, Paul, 7, Rue do Toni, LiUe, France, 
Chemist 

1898. Keswick, Wm., M.P., 8 , Lombard Street, Loudon. 

E.C., Merchant. 

1900. Kewloy, Jas., Arbory Rood, Castletown, Isle of 

Man, and (Jourimls) Balok Papjran, Dutch 
Borneo, 7’eohuieal Chemist. ’ 

1890. Keys, W. H., Lyndon House, West Bromwich, 
Oil and Chemical Manufacturer. 

1892, Kibble, W. Oakes, Charlotte, N.C., D.B.A., Chemioal 
' Engineer. 

j 1896. Kier, Thos., Thomliebank, Glasgow, Chemist 
I 1900. Kilgore, Beni. W., Raleigh, N.C., U.S.A., Chemist, 

1901. Kilmer. Fred. B., New Brunswick, N.J., D.8.A., 

Chemical Manufacturer. 

1906. Kimball, Herbert S., 101, Tremont Street, Boston, 
Mass., U.S.A., Mill Engineer. 

O.M. Kinoh, E., Royal Agricultural College, Cirencester, 
Professor of Chemistry. 

I 1906. King. Cnpt Alex F,., R.A., Egyptian Army atadd, 
Cairo, Egypt Insiwctor of Explosivoa. 

O.M. King, A. J.. M.P., (Journals) Ingersley Vale, and 
(communioationB) Rook Bank, BoUington, near 
Macclesfield, Bleacher and Finisher. 

1884. King, Col. C. M„ Campsio Alum Works, Lennox- 
town, N.B., Alum Manufacturer. 

1906. King, Frank E., 76, Graceohureh Street Ixmdon, 

KG, Analytical Cliemist 

O.M. King, J. Falconer, 20, Chambers Street Edhrfmrgh, 
Ccmsulting Chemist. 

I 1887. King, Col. Robt, 116, Wellington Street Glasgow, 
chemical Manufacturer, 

1907. King, Robt, J., e/o Merrimao Chemical Co., North 

Woburn, Mass., U.S.A., Chemist. 

1896. King, Sidney J., 1, RnsseU ViBss, Pope'# Grove, 
dewberry HiH, Middlesex, Ootenu Dy*»tnfl 

TmvsUer. , _ _ 

aM. Khig. Walter B., 16, Mtooteg Lan^* LMd% 

and (Joaxnab) Helfttd Lodge, AvesMie, 

Soii«i^-on4ea, (%»inlo#l HAanthiitlMc. 
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KIm W«W«. C., r/o Gvami Cautnictl Co,, 28, 
iwo«d Kvw YcA CHjTi 0.S.A.< Balnmftn. 

Klw WmiAm, a/o Natal Eatataa, Ltd., Sooth Coaat 
araotion. Natal, B. Africa, ABal^ioal Chemiat 

King, Wm. R., 17, VerDWOod Road, Summit, N.J., 
U6.A., Ueohaaioal Englnaer. 

Kiudon, Holman, 26, Grappenball Road, Stockton 
Haath, Warrington, Taonnioal Cfaemiat. 

Khuidoid, T. Oawego, N.Y., U.B.A., Starch 
liuoiactaior. 

Kingzatt, C. T., 1. Homton Street, Kenaington, W., 
and (Joumala) Sanitaa Co., Ltd., Lookaloy Street, 
Limehouea, E., Vechnioal Chemist. 

Kinnotsloy, H. W., o/o Blyth and Platt, Solar 
Works, Watford, Herts, Chemist and Manu- 

• facturer. 

Kinnioutt, Professor L P., 77, Elm Street, Worcester, 
Mass., U.S.A., Professor of Chemistry (Worocater 
Polytmhnio Institute). 

Kipping, Dr. E. Stanley, F.R.S., University College, 
Nottingham, Prof, of Chemistry. 

Kirby, Oswald F., Leodi Institute, I.eeda, I.ecturer 
on Chemistry. 

Kirkland, Arohd., 78, High Street, Irvine, N.B., 
Baker. 

Kirkland, John, 106, Holmdene Avenue, Horne 
Hill. 8.E., Teohnioal Instructor. 

Kirkland, Robt., 26, Collier Road, Carabridgo, 
Chemist. 

Kirkroan, A. S., 62, Bridge Street, Brooklyn, N.Y., 
U.S.A., Soap Manniaoturer. 

Kirkpatrick, Ifrof. Staflord F., School of Mining,' 
Kingston, Ont.. Canaria, Professor of Metallurgy. 

Kitamura, Y., Kaigun Kosho, Yokosuka, Japan, 
Agricultural Chemist. 

Kitchen, Wm. J., Port Melbourne North, Vic. 
Australia, Soap and Candle Manufacturer. 

Kitmn, lit. Hon. Sir James, Bart., M.P., Gledhow 
Hall: and (Journals) Monkbridgo Iron and Steel 
Co., Ltd., I.eode, Iron and Steel Manufacturer. 

Kitto, B., 2(1, Lancaster Road, Finsbury Park, 
London, N., Analytical Chemist. , 

Kittredge, H. G., 217, North Ludlow Street, 
Dayton, Ohio, U.S.A., Chemist. 

Klebor, Dr. Clemons, Union Avenue, Clifton, N.,I., 
U.S.A., Director (Fritzche Bros.’ Laboratory). 

Kleemapn, Dr. S., Farben Fabrik, Forchhoim, 
bvaria. Analytical Chemist. 

Kline, C3arcnoe M., 429, Arch Street, I'lnladclphia, 
Pa., U.8.A., Wholesale Druggist. 

Klipatoin, A., 122, Pearl Street, New York City, 
U.S.A., Chemical Manufacturer. 

Klipstein, Ernest C., 116, Prospect Street, East 
Orange, N.J., U.HA., Chemical Manufacturer. 

Klotz, John R. Mol’horson, 26, SUito Hlrcct, 
Newark, N.J,, U.B.A.. Induslrial Cliemist. 

Knaggs, Alfred B., Bradley lame, HuddersScId, 
'Teo^ioal Chemiat in Dyeworks. 

Knapp, Sewell A., 1243, Myrtle Street, Oakland, 
Cal., U.S.A., Mine Manager. 

Knapp, Walter R., e/o Somet Solvay Co., Easley, 
Ala.. U.8.A., Chemist. 

Knm<ht, Dr. E., Beech Mount, Marplo, ClieHliiro. 
Professor of 'I'iuctorial Clioinistry. 

Kniflen, Ftedoriok, o/o International .SiuokclesH 
Powder Co.. Parlin, N.J.. U.8.A.. Chemist. 

Knight, k. H., 2, Gerald Road, Oxton, Cheshire, 
Aatayer. 

Knight, Harley F., 64, Amhurat Park, Stamford 

• KW. N., Aii^^. 

Knkbt, Henr^ Stanley House, 73, Anfield Road, 
lAvegpool, CMlonr and Varnish Manulaoturer. 

Knight, J. Baillie. Royal Primrose Soapworks, 
STlvertown, Londtm, K, Soap Monulaotnrer. 

Sni^ts, J. Weet, Public Laboratory, Tenison Road, 
Stmbridga, AnaMleal Chemist. 

Snlrier, f „ o/o R. Harper end Co., Port Melbourne^ 
'^torlet AaetMlia, Steroh Manufootumr. 

KaOWlMt jBdMK SiMBUr Hill, 'PottingtOB, MM 
Bury, Oaltop mitec. 








1904. KaoHki, W. B« XtoHnUiec, Woed Onwi, VeAXi- 
bury, Ohsmioal Worita Xaoager* 

1886. Knot E. W., Ooloniid Bvm BxSabut Oo„ 

I i and o/o PMury, Hanty ana Oa, 

I Eaatoheap, London, E.C, Sugar hfawdaotwaK 

\ and Refiner. 

I 1902. Knudsen, Hane, 68, Victoria Street, London, 
8 .W,, Inventor. 

' 1906. Knudsen, Kristian Hv., 226, Willoughby Avenue, 
Brooklyn, N.Y., D.8.A., Chemist, 
i 1906. Koch, Geo. W., Look Box 12, Woodhaven, Long 
Is., N.Y., U.S.A., Chemist. 

I 1904. Koch, J. A.. Bluff and Pride Strccte, Pittsburg, Pa, 

I U.8.A., Chemist. . , » 

1903. Kooh, Walter E., 627, Goaranty Truet Building, 

El Paso, Texas, U.S.A., Metallurgioel and Mining 
Engineer. 

! 1904. Koebig, Dr. J., 127, West First Street, Lae Angele% 

: Cal, D.8.A., Ohemioal Enginear. 

I 1901. Koehler, Dr. H., o/o Roesslor and HaeolaoiM 
Chemical Co., Perth Amboy, N.J., U.8.A., 

i Manager. 

I 1904. Koomer, H. Theo., Boyeretraese 28, Ohemnits, 

I Germany, Student of Chemistry. 

! 1884. Kohn, Dr. Charles A. See Keane, Dr. Chae. A- 
: 1902. KohnsUmm, Lothair 8., 87, Park Place, New York 
City, U.S.A., Chemist. 

1904. Korte, Dr. R. F., Sohwarsensteia, Altena l/Weeti. 

falen. Germany, Chemist. 

i 1902. Kottmann, Dr. Onstav, Colonial Sugar Refining Co., 
Ltd,, O’Connell Street, Sydney, NTS.W., Australia, 
j Analytical Chemist. 

; O.M. Krnftmeier, E., 64, Parliament Street, Weetmtoetet, 

; S.W., Explosives Manufacturer. 

' 1900. Krnis, Dr. Paul. 60, Nauolerstrasse, Tuebingen, 

I Germany, Chemiat. 

! 1894. Krause, Dr. Albert H., 32, Wellington Avenun 
j Cleveland, Ohio, U.8.A., Chemist (QraaeoUi 

I Chemical Co.). 

' O.M."’Krause, Prof. Dr. O., Cdllion (Anhalt), Germany, 
("beinist. 

O.M. Krause, 0. H., c/o Amerioan Sugar Refining Co., 
Jersey City, N.J., U.S.A., Chemical Engineer. 
1898. Krebs, H. J., 806. Franklin Street. Wamington, 
. Del., U.S.A., Manufacturing Chemist. 

I 1900. Kromors, Dr. Eilw., Mailiaon, Wis., U.8.A., Pro- 
■ fessor (University of Wisoonsin). 

1906. Kroiuora, William, Holland, Mich., U.S.A., Sugar 
Mill Suiiorintondont. 

1904. Kiibler, Alfred, 69, Barclay Street, New York City, 
U.8.A., Vice-ftesidoDt, Qeigy Aniline and 
Extract Oo. 

: O.M. Kahl, W. U., 73, Jagerstrasae, Berlin, Germany, 
Bookseller. 

; 1900. Kunheiro, Dr. Erich, 32. Dorotheenstrasse, Berlin, 
I N.W., Germany, Chemist. 

I 1904. Kimr, Dr. George F,, o/o Tiffany and 0o» 87tt 
i Street and 6tli Avenue, New York City, D.8.A., 

! Gem Expert 

j 1906. Kurt, rVanklin T., 468, Boylston Street, Boston, 
; Maas., U.8.A., Professor of Chemistry, B.Y.M,C.A 

I 1900. Kuttroff, Fred., 128, Duane Sfreet, New York CHtyl 
j U.8.A., Merchant 

! O.M. Kynnston, J. W., 3, Oak Terrace, Beeob Street, 
' Liverpool, Cheniioal Engineer, 


1897. Lationde, Dr. Leon, 146, West Adams Street, Lw 
Angeles, Cal., U.8.A., Ccmmltiug (SMmioa 
Engineer. - 

1906. I.avell, Harold G.. hlortowes, Hendkm Latte 
Finebley, N., Chemist -i/v, 

1890. Lacey, E. C., 10, Clarenoo Road, Cteydotb liWHii 
faotnrtng Gfaemkit. , ■ iis 

1903. Laotawn. ,Dr. isthxu, 

Chenueai Enginsar.. 
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O.M. lAidler, C. P., 20, Noble Ferraoe, Gateabead*on- 
^ - Tyne, Analytical Chomiat 

0.aL Lake, G. jnn., Lee Mount, 01o«oj>, Dcrbyahiie, 
AnaMical Cbemiat. 

1907. Lake, Henry B., laboratory, Canadian Pacific 
Railway Co., Winnipeg, Canada, Cbemioal 
Engineer. 

1900. lAmar, Wm. R., Maliinckrodt Chemical Works, 
St. Louis, Mo.. U.S.A., Chemist. 

1898. Lamb, Morris Cbos., 101, Westcombe Hill, Black* 
heatlv, S.E., Chemist. 

1900. Lambert, Walter S., Vardre Boa<l, Oydach, K.S.O., 
Glamorgan, Analyst. 

1907. X^ncaetcr, Harry M., School of Prac-ti<!al Science, 
I’oronto, Cnnsda, Chemist. 

1895. Lancaster, Jno. 0., 260, Alfreton Road, Nottingham, 

Plngineoring Works Manager. 

1904. T^ncey, Dairagh dc, r/o Waterburv Bu<*klo O)., 
Watorbury, Conn., U.S.A., Swretury. 

1896. T.Andiu, John, 40, Drottninggatan, Stockholm, 

Sweden, Public Analyst, 

1904. Lane, C. Cyril P., c/o The Avon India-RttblKsr Co., 
Melksham. Wilts., Chemist. 

1906. Lane, Fred H., 41H. Sa. ketl Strwt. Bro(»klvii, N. Y , 
U.S.A., Chemist. 

1903. l<ano, Nathaniel J., U.iS. Laboratory, C41, Washing¬ 
ton Street. Now York City, U.S.A,, Cl»einist. 
1890. Lang. Jas. G., P.O. Box 476. Victoria, B.C., 
Canada, Analytical Cliomist. 

1893. lAng, J)r. Win. 11., University of Toronto. Canada, 
I^ofesKor of (^lemistry. 

O.M. Langdon, l>r. M. J.. Room 611, 621, Breadway, 
Now York (Uty, U.S.A., Analytical Chemist. 

1890. Lango. Ur. Martin, Malapani, boi Opfielo a/Sohl, 
Germany, Analytical Chemist. 

1892. Langer, Or. Carl, Ynyswmllwch, Clydnch, U.S.O., 
(nnmorganslure, Analytical Chemist. 

1807. Langmuir, Arthur C., c/o Marx and Rivwolle. 9, 
Von Brunt Street, Brooklyn. N.Y., I 48 .A., 
Factory Manager. 

1002. La^mnir, F. Leighton, 360, Bloor Street West, 
Toronto, (’anada, Chemist. 

1898, I^angstafi, Wm., Grasselli, N.J., U.S.A., Chemist. 
1900. Lant, Herbert, “ Ivy Bank," Wath-on*Deanie, 
near Rotherham, Yorks.. Cliemist and Manager, 
lOtA. La Pierre, Elie H., 68S, Huron Avenue, Cambridge, 
Moss., U.S.A., Pharmacist. 

1906. X«arsen, Axel, 76, York Street, WcntiniuHter, S.W., 

Mining Engineer. 

1903. liarter, Alfred T., Coolavin, St. Slcphim's Road, 

Hounslow, (Miemist. 

1907. Prof. Alfrwl, The Las<0ie IriNlitute, 2809, 
Vine Street, Milwaukee, Wih., U.S.A., ('hemiHt 
and Bacteriologist, 

1904. Lasher, F. G., The I^ako Pigment Co., Dunellen, 

N.J., U.S.A., Chemist. 

1884. Latham, Baldwin, Parliament Mansions, Victoria 
Street, Westminster, S.W., Civil Engineer. 

1680. Latham, J. J., Mill House, Bold, Widnes, Chemical 
Works Manager. 

1907. l^thwood, Arthur, i/o Jlonix (htiKolidaiiMl, Lhl., 
16, Enstchcap, l/)udoii, K.(‘., (Immist. 

1904. Lanry, N. Arthur, c/o General Chemical Co., 
26, Broad Street, New York City, U.»S..A., 
Chemist. 

HKJO. Lautz,#Alfred, 116, Rue des I’oiKMonieiH. St. l)euiH 
sur Seine, France, Colour Works Manager. 

1904. Law, Herbert, 72, Bolvetlcrc Road, Lisoard, Cheshire, 
Analytical Chemist. 

O.M. Lawrence, Jas., Box 737, Joplin, Mo., U.S,A., Explo- 
aivos Manufacturer. 

1906. Lawrence, V. 0., 801, Droxel Building, Philadelphia, 
Pa., U.B.A., Chemical Works Manager. 

1904. Lawson, Jos. H. 8., Britannia Mills, Hiilme, Maii- 
obeeter, Balcsiuan. 

1900. Lawson, Wm., 0/0 Groat Western Sugar Co., Ster¬ 
ling, Gc4o., U.S.A., Chemist. 

1894, liaweoa-JolMiaton, G., (Journals) 29, Portman 
Square, W.. and c/o Botrfl, Ltd., W2, Old Street, 
lAMKlon, Vh?c-Cbairman, 


1894. Lawson<Jobneton, W. £., 0/0 Bovrih Ltd., 152, 
Old Street, London, E.C., Director; 

1893. Lawton, Thos., Oalthorpe House, Aldridge Road, 
Perry Bar, Birmingham, Chemical Worlo Manager. 

1906. Layoook, Thos. P., Fletton Spring, Peterbcu’OUj^, 
Managing Director, Platioo ManHe Co. 

1890. Layoock, Dr. W. F., 46, Boar Lone, Leeds, Ana- 
lyUcal Chemist. 

I 1902. Lazoll, Ellis Warren, 42, North 16th Street, PMla- 
delpliia, Pa., U.S.A.. Chemist. 

I 1898. Lean, Geo., 15, Park Terrace, Glasgow, Clvemist. 

! 1897. Leathort, Thos.H., c/o Locke, Blackett and Co.,Ltd., 
i I^ad Works, Newcaatlo-on-Tyne, Lead Manu- 

I facturor. 

O.M. Leather, Dr. J. Walter, Agricultural Research 
Institute, Pusa, Bengal, India, Govcinmont 
Chemist. 

I 1893. Ja Buutiliier, Clement, c/o Taylor Iron and Stool 
: Co., High Bridge, N.J., U.S.A., Chemist, 

j 1904. Lo Chateher, Prof. H., 76, Rue Notre Damo des 
i Champs, Paris, France, Professor (rEcol© dcs 

I Mines). 

j 1896. Ix>comhcr, W. G., Caitihridgo Works, Knott Mill, 

! Manchester, Engiiioer. 

! 1896. Lederlo, Dr. E. J., 618, Fifth Avenue, New York 
I U.S.A., Chief CliemiHt. 

! 1892. Ledoff, l*rof A., Technological Institute, Kharkofif, 
Russia, Professor of Chemistry. 

1896. Iiodoux, i)r. Alhorl R., 99, John Street, New York 
j City, U.S.A., Chemist. 

I 1903. Ledoux, Aug, D., 68, Beaver Street, Now York Qty, 

; • U.S.A., Importer of Pyrites. 

1906. IjO«, Ashton, Gawronce, Mass., U.S.A., Manufactur¬ 
ing Chemist. 

; 1901. Ixjo, FitzHuglj, 0/0 Grasselli Chemical Co., Cleve¬ 
land, Ohio, U.S.A., Superintendent. 

: 1006. Lee, Frank W., l^wrence. Mass., U.S.A.,Manufactur- 
I ing Chemist. 

• 1906. Lee, John C., Mountford Street, BrookMne, Mass., 
U.S.A, Assistant Enginwr (American Telegraph 
and Telephone Co.). 

1898. Leo, ,Bio. L., Woodftcld, Lytham, I^neosliire, Dyor 
ana Bleacher. 

I 1886. I>e, S. Wright, 6-10, Whitechapel, Liverpool, 
Wholesale Druggist. 

; 1906. Loe, William, 43, Daisy Bank, Heaton Park, Man- 
I cheater, Works Chcinmt. 

I 1886. J^iOods, F. H., 26, East Bank, Stamford Hill, N., 
Analytical (Hiemist. 

I 1903, Leerburger, Henry, 64, Beckman Street, New York 
I City, U.S.A., Essential Oil Merchant, 

i 11M)3. J>?eHe, Jos., jun., 3, Ash Grove, Victoria Park, 

I ManchcHtor. AualytK^al and Technical Chemist. 

1001. Lefebvre, Ucowee, Coinpagnio du Phospho-Guano, 
f 27 Hue La Rocliefoucaidd, Paris, Director. 

' 1901. liofilor, Rudolf L., c/o Thos. Firth and Sons, I^td., 

I Norfolk Works, Sheffield, Metallurgical Chemist. 

, 1907. Lohniann, Dr. Adolf, Bangalore, India, Agricultural 
I Chcniint. 

1901. Leibfried, Jno. E., Bethlehem, Pa., U.S.A., Ana- 

I lytieal Chemist. 

I 1888. Leigh. (Veil, Birmingham Metal and Munition Co., 
Adderley Park Rolling Mills, Birmingham, Tech¬ 
nical Chemist. 

U)06. Uhgh. Edw. (kdlier, Caixa 147, Pernambuco, 
Briixil, Gub Works Manager. 

1902. Leighton, A. E., Cordite Fiwitory, Aruvankad, 

Nilgiris, India; and Journals (until May 31st 
only) to Whitoott, Edgwarc, Middlesex, Ana¬ 
lytical Chemist. 

1894. Loitcli, Jno. W., Milnsbridge Chemical WorM, near 
Huddersfield, Aniline Dye Manufacturer. 

1904. Le Muistre, Fred J., Eastern Laboratory, Chester, 
Pa., U.S.A.. Research Chemist. 

1898. Loman, Wm. T., c/o The Texas Co., Port Arthur. 
Tex., U.6.A., Oilworks Manager. 

1901. l.«^eld, Dr. Felix. 1804, FUlmoro Street, San 
^ancisco. Cal., U.S.A., Manufacturing Chemist. 

1883. LenuarU, F., c/o Forbes, Abbott ^Leonard, Ltd.. 
Oiemioal Werk**, Rhoreham,' Sussex, C^z^ai 
Manufacturer. 
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884. Leonardy Wm. J., 1, lindfi^d O&rdezu, Hampstead, I 

H. W., Naphtha Distiller. 

9(^. Prof. Dr. B., Qriesbeim a/M., Germany, | 

creator (C9iem. Fabr. Qrlosheini'&lektron). 

888. Lequin,' Direoteur G4a6ra! des Ualnes de Pro- i 
duits ChimiquM de la Sooi4i4 de St Qobain, ' 

I, Plaoe des Saussaies, (vzii*.), France. 

904. Lesley, R. W., Ponnsylvania Building, Philadelphia. 

Pa., U.8.A., Cement Manufacturer. ; 

907. Leslie, Fred A., College of Pharmacy, 115, West , 

■ d8tli Street, New Vork City, C.S.A.. Asaialant 

Chemist. 

894. Leslie, H^h M., Mafikuppam, Mysore State, South 
India, (^emical Engineer. ; 

,904. Lessing, Dr. Rudolf, 8, Morinton Place, dydach. 

R. S.O., Glam., Chemist. 

:900. Lessner, Chas. B., Carrill, Spain, Metallurgical 
Chemist. 

.892. Iiester, J. H.. Royal Exchange, Manchester, Ana¬ 
lytical Chemist. 

1904. Le Sueur, E. A., 60, MaoLaren Street. Ottawa. Ont., 

Canada, Electrical and Chemical Engineer. 

1899. Le Sueur, Dr. Henry R., Chemical Laboratory, St. 

Thomas* Hospital, Inndon, S.E., Demonstrator. 

1898. Leiithardt-Thoniton. Peter, 14. SteeleV Rond, 
HampHtead, N.W.. ('heiiiica) Manufacturer. 

891. I<ever, Wm. H,, M.P., Thornton House, Thornton 
Hough, Cheshire, Noap Manufacturer. 

901. IxTvett. Walter. HolmlanuH. Stimfoi<l-le-HoiMi: and 
(JoiirnalH) Mines Safely ExplosivcK Co., Staiiforil- 
le-Hope, Ense.v. FjietJ8ry Manager. , 

1903. TiCvi, Dr. Ixuuh E., c/o PfiHter and Voge! Leather t'o., 
Milwaukee, Wik., C.S.A., Chemiwt. 

1900. J..eviD8tein, Edgar. 74, India Street. lioKton, .Maas., 

U.8.A., (’bcinienl .Manufucturer. 

1901. Levinatcin, Dr. Herbert, 21, Minsbull Street, 

Manchester, Chemist. 

O.M. Levipstein, Ivan, Hawkesmoor, Fallowlleld, Man¬ 
chester, Colour Manufacturer. 

1903. Ijcvy, Arthur G., 45. (’lifton Hill, Abbey Hoad, 

Ty)U(lon. N.W.. Chemist. 

1901. T.evy-Mond. Dr. Albert. Ihinirwlown Works, 
Ponders End. Middlefwix. ('herm< u! Engineer. 

1905. J..evy, Kone .7., e/o Soc. I’Air Liqiiirle, 43, Hue St.. 

l.>azare, Pahs, Chemist and Tcehnical Manager. 
1887. Lewos. Prof. Vivian B., Royal Naval College, Green¬ 
wich,* 8.E., Professor of Chemistry. 

1898. Lewin. H. James, Royal Victoria Yard, Deptford, 
8.E., Analytical Chemist. 

1889. Lewis, A. E., 20, Seymour Street, Broadgreen, near 
Livenmol, Analytical Chemist. 

1896. Lewis, Dimiel C., o/o Millville Manufacturing Co., 
Millville, N.J,, U.S.A., Dye Works Chemist. 

1904. Ix*wi8, Edw. W., e/o J. (J. Ingram and Son, T/indon 

India Rubber Works, Hackney Wick, N.E., i 
Chomist. 

1900. Lewis, Ernest A., ,310, Dudley Road, Birmingham, 
Chemist and Metallurgist. 

1905. liowis, F. W.. Aetna Powder Co., 1718, Tribune ' 

Building, Chicago, Ill., U.S.A., Swretary. 

1900. Lewis. John, 36. Mundaiua Road. Honor Ouk, 

S. K., Cashier (Paint Works). 

1900. Lewis, 8. Judd, 122, Newington Causeway, London, 

8.E., Analytical Chemist. 

1880.*.Lewkowit6ch, Dr. Julius, 71, Priory Road, West 
Hampstead, N.W., Consulting Chemist. 

1901. Lichtenstein, Alf. F., e/o Geisonhoimor and Co., 

P.O. Box 994, New York City, U.S.A., Chemist. 
O.M. Lichtenstein, Theodore, Chemical Works, Silvertown, 
E., Manufacturing Chemist. 

1904. Lichtenthaeler. Robt. A.« 303, South Main Street, 
Winston-Salem, N.C., U.S.A., Chemist. 

1892. Liddle, G, A., EJh^ton Terrace, Crosby, Isle of Man, 
Chemist, Dyewood Extract Works. 

1885. Liddle, W% T., 14, Willows Avenue, Ansdell, Lytham, 
Chemist and Manager. 

1904. Liebwj, Hugo, 1, Platt Street, New York City, 

^ U.aA,# Chemist. 

O.U. Liebmaxu, Dr. A., 16, DarW Avenue, West Dids* 
bury, Manebester, Analytical CSiemist. 


1899. Liedbeck, P. F. ilarik, 48, Strandwagen, Stockholm, 

m Sweden, C8iemioal Engineer. « « 

oil. Llghtfoot, T. E.. 88, Arden Terrace, Aoorlngt^ 
Calico Printer's Chemist. 

1905. Lil^, Thos. A., 37, Aston Road, Bramley, Leeds, 
Chemist. 

1898. Lilly, Josiah K., o/o Eli Lilly flmd Co., Indtenapolls, 

Ind., U.S.A., Manufacturing Pharmacisti 

1885. Lilly, Oliver M., The Croft, Spondon, Derby, 

Colour Manufacturer. 

1904. Lindemann, Ottooar. 63, Victoria Street, West¬ 

minster, S.W., Managing Director (Kortiog 
Bros., Ltd.). 

1900. Linder. 8. K.. Loodholt, The Drive, Buokhur4 Hilh 

Essex, Aualytma! (•heiuist. 

1903. Lindraueller, 0., c/o United Zinc and Chem. Oo., 

Argentine, Kansas, U.S.A., Chemist. 

IH97. Lindsay, Robt.. Cyanide Works. Ferreira Deep G. M. 

Co., P.O. Box 1955, Johannesburg, I'lansvaal, 
Choinibt. 

1890. Lii^, Arthur R., Laboratory, 74, Great Tower 
^reet, E.C.: and (Journals) Hazeidene, Kingston 
Koa<i, New Malden, Consulting Chemist. 

1901. Lippinoott, Warren B., c/o United Zinc and Chemloid 

Co., Argentine, Kansas, U.S.A., Chemist. 
ltK)5. Lips, llr. Carl 11., 09. Hart Staiet, Brooklyn, N.Y„ 
C.S.A., Chemist. 

1896. Lishman, Goo. P., Bunker Hill, Fence Houses, Co. 
Durham, Colliery Chemist. 

1905. Little. Arthur IX, 93, Broad Street, Boston, MaM., 

U.S.A.. Consiihiug (/heinist. 

1901. Little, C. A., Elyria, Ohio, U.S.A., Analjrtical 
Chemist. 

1889. Little, Win. G., Blcndon Grove, Bexley, Kent, 
Chemioal Manufacturer. 

O..M. Littlejohn. Jan., c/‘> Littlejohn and Whitby, P.O. 

Box 849. .loluinncHbmg. Transvaal, Analytioal 
(■hemiHt. 

id04.^..ivormore, W. D.,WaKhingtou Mill, X..awrence, Mass., 
U.S.A., Chciuist. 

1886. Liversedge, A. J., c/o Fu)lerU»n, Hodgart & Barclay, 

LUi., \^llca^ Works, Paisley, N.B., Mechanical 
Engiru'tT. 

1906. Liversedge. S. (L. (kty laboratory, Castle Street, 

Dublin, Ireland. Auulylieal (.’heiuist. 

1904. LiverMCOgo. J. F., Council Houce, RirminghUm, 

Public Analyst. 

O.M. Liversidgo, Prof. A., F.R.S.. The University, 
Sydney. N.S.W., l^ofeiwor of Chemistry. 

1907. Liversulge. Bernard, Hofwholmo, Clifton liane, 

Hotljei’liain. ^'orks. Analytical C’hemist. 

1883. Livingston, W. J., London County Council, Spring 
Gardens. London, S.W., Analytical Chomist. 

1903. IJcwiHyii, Ivor P., Goolc Alum Works, Qoole, 

Cbemist. 

1899. Lloyd, Charles, (aubsoriptioas) o/o Lake View 

Consols, Ltd., Salisbury House, London, E.C .; 
and (Journals) c/o Manager, Lake View Cotuola, 
Ltd., Boulder^ West Australia, Secretary. 

1900. Lloyd, Fred. J., Muscovy House. Trinity Square, 

London, E.C., Analyst. 

1904. Dc^d, I/xmard B., Broodford Tannery, Broadfotd* 

Victoria, Australia, Tanner. 

llMjT. Lloyd, Dr. Loren/.o L., Technical College. Bradford, 
Yorks, liceturer in Chemistry. 

1900. Lloyd, Thus. H., o/o Quibell Bros., Newark, Analyst. 

1901. LoW, Jno. B., Vulcanite Portland*Cement Oo., 

1230, Land Title Building, Philadelphia, Pa., 
U.S.A., Cement Manufacturer. 

1888. Lodge, ]^w., 25, Scale Hill, CowoUFe, Huddersfield, 
Teacher of Wool Dyeing. 

lOfK). IjocI), Dr. Morris, 273, Mndisou Avenue, New York 
City, U.8.A.. Professor of Chemistry, 
j 1891. I^oewentbal, Dr. R., UhlandstrasBe 39, Fruikfart 
a/M., GermMiy, Lecturer on Dyeing. 

1905. Lomax, Abraham, 179, J^rd Stroet, Fankwortin, 

R.S.O., Potter’s Chemist. 

1901. Lons, Eugene J., c/o E. O'Callaghao and Son, 
uty Tannery, Limerick, Ir^and, Taasar. 

1898. Loxmstafi, Jas. P.. Chemioal Departmant, Tha. 
Xmiversity, Edinburgh, Assistant. 
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1904. Loomis, Dr. H., 58, West 40th Strict, New York 
Citv, U.S.A. ^ 

19^. Loomiif, Henry M., F.O. Box 185, Harrisbiirg, Pn., 
U.S.A., Chemiet. 

1890. Lord. F. J., 4s Wininarlei|^ Street, Warrington, 
Analytical C^mist. 

1896. Iiord, Jno. Lloyd, 23, Park View, Elton, Bury, 

lanoB., Choraist and Manager. 

1807. Lord, N. W,, 838, Weet 8th Avenue, (Jolumbus, 
Ohio, U.S.A., Professor of Metallurgy. 

O.M. X^renz, H., 7 and 8, Idol Lane, London, E.C., 
Chemical Merchant. 

1904. Lorimer, John M., 280, West Walnut Lone. German* 

. town, Philadelphia, Pa,, U.S.A., Textile Machinist 

and Merecrisor. 

1905. Loring. I^indley, 5.5. Kilby Street, Uo.st<*ri, 

U.S.A., Vico-PreHident {(/ochram* CheiMical 
O.M. Lorrain. J. 0„ Norfolk House, Norfolk Street, 
Strand. London, W.C. (’harlered P.'itent Agent. 
1904. LosKeii, Dr. Cleiru'UH 1*\, Stnula 10, 

Bukurest, Kouiniini.'i. Chciui.sl. 

O.M. liOtt, V. E., The Laboralory, Ihidgt* Chambers, 
Burton*ou-Trent. (ktasulting Brewing Cliemist. 
O.M. Louis, D. A., 77. Khirland ClardtatB. I/Dudon, W., 
MetalInrgiHt and Mining Engiiuier. 

1894. I<ouiH, I'roh Henry, Armstrong College, Ncwc.'istle- 

on-Tyne, ProfcNsor of Mining. 

O.M. I^ve, Dr. K. U., HO. Eiiat 65th Street, Now "i'ork 
City, I'.S.A., Anal)d.ical C'heniifit. 

1899. Love, V\'in.. -H, Hoyal Exoljaiigo Square, Glasgow, 
Managing Director (Broxburn Oil Co.. Ltd.). 

1895. Lovejoy. Frank W.. Kodak Park. Hoohester. N.V., 

U.S.A., (’homieal Engineer. 

1904. Loveland, Jas. W., K, Kenwood Street. West 
SonitTvillo, Mass., U.S.A., Superintendent of 
Soap Works. 

O.M. Loviboncl. J. W., I.ak© House, Salisbury, Tintometer 
Mnnufacturei. 

O.M. XiOvil)ond, T. W., West Jesmond House, Newcuatle- 
on*Tvno, Brewer. 

1897. Ix)w. Albert H., P.O. Drawer 1537. Denver, Colo., 


I 1894. Lungwitz, Thao., o/o Chas. Pflier and Co.^ 81, 
! Malden l^ne, New York City, U.GLA«» CbamUt. 

; 1885. I.A)pton, Sydney, 102, Park Street, Qrosvenor 
^uare, London, W. 

: 1890. Luthy Edmund O., 2419, Ohio Avenue, Cinolimati, 

I Ohio, U.8.A., Distiller. 

' 1884. Luthy, Otto, Maywood, N.J., U.8.A., Analytioal 
Chemist. 

1895. Luxmoorc, Dr. Chas. M., University College, 
Heading, l^turer on Chemistry. 

1899. Luxton, Inoa., 28, Albany Street, Hull, Teaehor of 
Chenustry. * 

1903. Lye, Kmest B., Leugrave Hall, near Luton, Beds., 
Straw Plait Dyer and Bleacher. 

18H5. Lyo, W. T., Ia^agrave Hall, near Luton, Beds., 
i Straw Dyer. . 

i IHK4. Lyle. JamcK, Ardcaco, Plaistow Wharf, \lotoria 
Doeke, E., Sugar itefinor. 

1885. Lylo, Jno.. 21, Mincing Lane, London, K.C,, Sugar 
Kefincr. 

1902. Lj’le, Robert F., Beivy Yards Sugar Hefinery, 
Greenock, N.B.. Analytical Clieiniat. 
j 1890. Lyinn, Aribiir 11., 71, OoUcgti Hoad, Bromley, 

' Kent, Chemical Works Manager. 

I I90(i. lynch, W. J>.. Pinckney Sti'oet, Boston, Mass., 
j U.S..4.. Aualylieid (’hemist. 

j 1899. Lynn, H. Hankine, 7, Highburgli Terrace, Dowan- 
; hill, Glueguw, Chemical Engineer, 

1902. Lyon, Kdwd. H., 520, West 27th Street, Now York 
C!ity, U.S.A.. Maiiufacdurhig Chemist. 

O.M. Lyon, .1. (k, The Aire 'J’ar WorkM, Knottingloy, 
^ Vorks.. Tar Dislillllt. 

1909. Lyons, Itoheit H., Ennxirium, Pa., U.S.A., Chemist. 

O.M. Lylle, A. M , North of Ireland Chomioal Co., Ltd., 
34, Victoria »S(rccl, Tk'lt'rtHt, Ireland, Ciiemica! 
MjuiufHclurtT. 
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U.S.A., Metallurgical Chemist. 

190(). Low. Prof. Wilson H.. Cudaliy Packing Co., South 
Omaha, Nob., U.S.A., Chemist. 

1887. Lowe, Clement W., Thorneyholme, Knutsford, 

Clicshirc, Manufacturing Cliernist. 

1905. IjOWc, Houston, The Lowe Bros. Co.. Dayton, 

Ohio, U.S.A., Paint and Varnish Maker. 

1900. Lowe, Jaiiieij. City (’luiml^erH. 46. .lohn Stieet. 
Glasgow, Ga« l^igmeer. 

1900. Lowe. Jos. A.. Fit<‘hbLirg, Mass., U.S.A., Pap(T 
Maimfactnrer. 

O.M. liOwe, W. F., 9, Hough Green, Cluwiter, Analytical 
Chemist. 

1904. Lowenaloiii, Arthur, o/o Nolsoii, Morris and Co., 
U.S. Yards. Chicago, Ilk, U.S.A., Chemist. 
1885, Lowson, Dr. J. (J. F., Snith'vfield House, Stratford- 
on-Avon, Va|H*r Maker. 

1906. lx>WHon. Win.. 'Hie T’niviTsiiv, T.((*ed8. Cheinical 

I^eoturer. 

1896. Lucas. Alf.. S\irv«‘v De)>artnient. (oza, J’)gypt, 
Analyst. 

k892. Lueas, Bernard H.. Winnington I'urk, Northwich, 
Alkali Works Manager. 

O.M. Lucas, K., Alwinenstroasc H. Wiesbaden, Germany, 
Technical Chemist. 

O.M. Luck. A. Courteney. Naval Araenal, Zarate, 
ArgAtina, Explosives Chemist. 

1900. LummuH, Walter E., 02, Nbwhall Street, Lynn, 
Mass., U.S.A., Manager (Commonwealth Manu¬ 
facturing Co.). 

1903. Lumsden, Alex. A., Forth Chemical Works, Bo*neae, 
‘ " N.B.. Technical Chemist, 

1888. Imnd, Jas., 142, Hawthorne Street, Malden, Mass., 

U.S.A., Ammonia Works Manager. 

1888. l«uudholm, Carl O., Nobol’a Explosives Co., Ltd., 
Ardeer Factory, Stevonston, Ayrshire, Manager. 
1898. Lundtei^n, Andreas, Union City, Mich., U.H.A,, 
Chemist. 

O.M, Lunge. Prof. Dr. G., Kamistrasse 60, Zurich, V., 
SwitRerland, Professor of Ohonustry. 


1898. MuMStij* Ki'iuik, P.G. Box 1597, J’aterson, K.J., 
U.S.A.. Silk Dyer. 

1904. Malwc, Ficd. Carletoii. Sumner Hall, Cambridge, 
Mass, U.S.A.. Assistant m (Jhemiatry. 

1887. Mabcry, Prof. Chas. F., Civsc Sohool of Applied 
Science. <3evcland, Ohio, U.S.A.,, Professor of 
I (’hemistry’. 

1891. Macadam, Herbert E., Milton House, Selsdon Hoad, 

I Wanstcad, Essex, Manure Works Manager, 

i 1894. Macadam. Stevenson, 55, York Place, Kdinburgb, 
Analytical Clieinist. 

1891. Macallan, J., 3. Hullaiul Terrace, Clontai’f, Dublin, 

Analytical Chemist. 

j 1894. MoAlloy, Hold., Bankside, Falkirk. N.B., Paint 
Works Manager. 

1892. Mof^arn. Thop., jiin., 30, Oakfiold Koad, Stroud 

Green, N., Chemist. 

1889. McArthur, Jno., 190, Trinity Hoad, Wandsworth 
Common, S.W., CHieinist. 

1887, McArthur, J. B., Price’s Patent Candle Co., Limited, 
Bromboruugli Pool, near Birkenhead, Chemist. 
O.M. MoArtliur, J. S., 74, York Street, Glasgow, 

I Considting Chemist and Metallnrgist. 

I 1901. MacArthur, Jno. S., 15, St. John's lioad, Pollok- 
I shields, Glasgow, Paint and Varnish Manu- 

I facturer. 

j 1892. McArthur, Thos., 7, Temple, Dale Street, Liverpool, 

I Drysalter and Dyewood Extractor. 

I 1905. McOallum, A. L., Queen Building. Halifax^ N.S., 

1 ('onada, Analytical and Consulting Chemin. 

j 1898. MacCallum. D. A., 389, Central Chambers, 93i Hope 
Street, Glasgow, Chemist. 

I O.M. McCollum, J. M., Southdeno, P^dsley, N.B., Soap 
I Manufacturer. 

I 1903. MoCandless, Jno. M., State Laboratory, Atlanta, 

I Ga.. U.S.A., Anal;Hioal Chemist. 

1894. McCann, Owen, o/o 5, Gilton and Co., Oriel Street, 
Vauxhidl Eoa^ Liverpool, Prin^ng Ink Manu¬ 
facturer. 
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1005. MiaCtkW, lUior W. D.^ libruT, Sur^a QeoeraZ’B 
Office, Washiogton, 1).0.» U.S.A., Officer, 

, Medical Department, U.S. Army. 

1905. McCreary, Wiru, 61, Station Road, Pendlebury, 

near Manoheater, Finiaher. 

1008. MoCourt, Cyril D., 7. Maiwood Road, Balham Hill, 
S.W., BcRearch Chemist (Morgan Crucible Co.). 
O.il MeCowan, W., Essex Wharf, Narrow Street, | 
Limeliouse, E. * | 

1807. MoCrae, Dr. John, jim., P.O. Box 434, Pretoria, ! 
Transvaal, and (Journals) 7, Kirklee Gardens, ! 
Kelvinsidc, Glasgow, Chomint, Dept, of Agri* ; 
culture. 

1898. MoCreath, Wm. IT, c/o Quaiitock Vale Cider Works, | 

North PethertoD, Bridgewater, Cider Manu- i 
^ facturor. ; 

1884. McCulloch, J., 13, Clarence Drive, Hyndlancl Road, i 
Glasgow, Ulmmioal Works Manager. 

1900. McCulloch, John, Glencoe, l^ostock Gralam, Clieshire, ! 

Chemical Engineer. 

1903. MoCully, R. E. J., Crown and Quarry Works, ^ 
Frindsbiiry, Rochester. Kent. Analytical ('hemist. 
O.M. McDaniel, J. J., Woodlands, Handon, Ireland, i 
Distiller. 

O.M. Macdonald, A., 72, Great Clyde Stiwt, Glasgow. ; 
1907. McDonald, {%., 60, Madison Avenue, Toronto, ! 
Canada, Student. 

1897. MacDonald, (C W., Beeohlield, Tlie Park. Birkon- , 
head. Explosives (’hennst. 

O.M. Macdonald, J. W.. Cleveland, The (xlebe. Black- 
heath, 6.K.. Analytical Chemist. 

1902. Macdonald. Pettu*, juffi, e/o Mazapil Copper Co., Lt<^., 
ConcejKuni d(‘l Oro (Apartado K<». 5), Saltillo. 
ZacateeuM, Mexico, Analytical (Tiemist. 

1899. MacDonald. S. Proitiont, o/o Ashtabula Hide and 

Leather Co., Ashtabula, Ohio, U.S.A., Tanner. 

O.M. McDonald, T. McG., Walilabo Kstatt;, St. Vincent, 
West Indies, and (Journals) 27. IVincn of Wales 
JVfanMionM, Bnttorwa, S.W.. Sugar (^lemist. 

1900. Macdougald, Geti. i).. (!ity Laboratory, 13, Shore , 

Torrai’c, J)undee, Analyst. 

1896. McDougall, Isaac, jun., 68, Port Street, l^tanehester, 
Student. « 

1890. McDougall, J, T.. Duiiolly, Morden Road, Black- 

heath, 8.E., Manufacturing Chemist. 

1906. McDowall, Wm., <‘/o Jnglis, Ixnuax and Co., Anto- 

fugnsta, Chile, .South Anierica, Aiia!ytie«l 
Cl^niist. 

1906. McDowell. Alex. H., f/i) Geueiul t.Tiemieal C<>.. 

Bayonne, N.J., C..S.A., (Ti^mmt. 

1906. McDowell, Stewart H., 1239, South 47th Street, 
Pbiladelnhia, Pa.. U.S.A., Colour Maker. 

1889. MacEwan, Peter, 64, Southwood Lane, Highgato, N., 
Editor of “ Chemist and Druggist.^’ 

1891. McEwen, Atholl E,, 40, Uandeii Road. Lee, S.E., ; 

Analytical (’heinist and Assaycr- 1 

1901. MoEwen, Duncan C.. 176, St. Vincent .Street. | 

Glasgow, Moiallurgical Chemist. ! 

1902. McFarland, Alan R., c/o Solvay Process Co., j 

Syracuse, N.Y., U.8.A.. Alkali Works Manager. , 
O.M. Maofarlane, E. F., Tharsis Cop^wr Works, East I 
Moors, Cardiff, Works Manager. ' 

1884, Maofarlane, Thos., 317, Queen Street, Ottawa, ' 
Canada, Analyst to Dominion of Canada. ; 

1901. MoFarlane, Wal^r, Sunnyside, Mansewood, Pollock- | 

shaws, Glasgow, Printworks Manager. 

1690. MoFarlane, W. W., 622. West 0th Street, Chester, 
Pa., U.S.A., Dyeworks Manager. 

1698. MoGhie, T. Bums, o/o Quirk, Barton and Co., 
Normandy Wharf, Rotherhithe, S.E., Analytical 
^ Chemist and Assayor. 

1904^ McGill, A., 317, Queen Street, Ottawa, Canada, 
Analytical Chemist. 

180L McGill, Dr. J. T., Vanderbilt University. Nashville, 
Teim., U.6.A., Adjunct Professor of Chemistry, 
1899. MaoGillivray, Wm. A., c/o Swansea Safety Fuse Co., 
Pipe House Wharf, Swansea, Analytic^ Chemwt. 

1887. MoGlMhan, John* Cawnpore Sugar Works, Cawn- 
VpvtL India, Technical Chemist 

1902. McGomey, Cbas. S., Engineering Experiment 

Station, Urbwa. 111., U.S.A., Chemist 
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1884. MoGo4aD, Jc^, Aah House, Tatke, neat Btoke^ 
unon-Tkenw OoUierT Manager. 

1906. MoC^^, R^U, 2? Ibv^k Square, ShofieUh 
Analytical Chemist. 

1906, MoGrigor, G. D., Perrauuthnoe, Marasion, Cornwall, 
Mine Owner. 

1896. Mollhiney, Dr. Parker C., 145, tSast 23rd Street, New 

York City, U.S.A., Chemist. 

1894. Mcllwaine, Alf. W., Stoneferry, Hull, Oil Manu¬ 
facturer. 

O.M. Maoindoe, G. I)., Ness Street, Inverrarmll, New 
Zealand, Public Analyst and Consulting Chemist 

1903. Maointirf, Bonj. Qoiild, P.O. Box 866, Rumford 

Falls, Maim*, U.S.A., Chemist 

1904. Macintosli. J. C., Bruce Mines, Ont., Canada, 

Clioiipv'.. 

1888. MaoKeaii, Wm., 208. liedford Hill, Balham, 8.W.,- 
Technical (niemiat. 

O.M. MoKeohnie, D., Heath House, Runcorn, Copper 
Extractor. 

O.M. MoKeclmie, D. M., Metal Works, Widnes, Lanca¬ 
shire, Copjjer Extractor. 

1904. McKcchnic. R. 1).. Prociuctos Quiraioos de Huelva, 
Sociodud Anoiiyiua. Huelva, Spain, Chemist 

1887. McKellar, W, G., c/o United Alkali Co., Ltd., EgUn- 

ton Works, Irvine, N.B., Technical Chemist 
1906. Mackendnek, W. P., <‘/o Anglo-American Oil Co., 
Ltd., 13, St Ann Street Manchester. 

1904. McKenna, A. G., 606, Hawkins Avenue, Braddoojk, 

Pa., U.S. A., Metallurgical Chemist 
1806. McKenna, Dr. Cbas. P., 221, Pearl Street, New 
York City. U.S. A.. Chemist. 

1899. McKenzie. Alex. H., 17, North Street, North Adams, 

Mass.,U.S.A., Colour Mixer. 

1893. MoKerrow', C. A., Thoriibank, Knutsford Road, 

Aldcrley Edge, Clioshirc, Consulting Chemist 

1906. McKernnv, W. J., o/o J. C. and J. Fuad, Ltd., 

Lambeth. S.E., Analytical ChemiKt. 

1898. McKcshou, John, 91, Fulton Street, Now York City, 
U.S.A., Manufacturing Chemist 
1801. Mackey, W. McD., Victoria Chambers, Ijeeds, 
Analytical Chemist 

1900. McKillop. Georgia F., Broxburn Oil Works,Broxbuni, 

N.B., Works Chemist 

1890. McKillop, Jno., 93, Brook Green, Londo% W., 
Metallurgist. 

1002. MoKim, Wm., 37, Fairview Street, Yonkers, N.T., 
U-S.A., Colour Maker. 

1898. Mcljaurin, Kobt, 414, Sauohiehali Street, Glasgow, 
Chemist 

1888. MacLean. Alex. S., 31, Bank Street, Greenook, N.B., 

Soap Redner. 

1905. McL(41ttu, Basil G., c/o Howntret> A Co., lAd<i 

'rUc C'ocoa Works, York. Analytical Chemiat. 

1892. McLeod, Jas., Westhill, Cardross Road, Dumbarton, 
N.B., Analytical Chemist and Gas Examiner. 

1903. MacMahon, F. W.. 31, Marler Road. Forest Hill, 
S.E., Chemist (Oxychlorides, Ltd.). 

1896. McMaster, Laniel, o/o Oxford Paper Co., Rumforc 
Falls, Maine, Parasr Mill Manager. 

1894. Macjnillan, Arch., Soaforlh House, Blackball, Mid' 

lothiaii. 

1907. McMillen, Russel) H., Hesesroh Department, 

Westinghouso Electric and Manufacturing Oo,, 
East Pittsburg, Pa., U.S.A., Chemist. 

1903. McMiilIan, Charles, 4, William Chambiws, 

Belfast, Ireland, Chemist 

1904. McMullen, Alan, 108, James Street, Dublin, Irdhutd, 

Brewer. 

1889. McMurtrie, J. M., 320, Maxwell Road, PoUok' 

shields, Glasgow, Brass Founder. 

1900. McMurtrie, Dr. Wm. T., 480, Park Avenue* N«w 
York City, U.S.A., Chemist 
1896. MoMurfcry, G. G, Wallaroo Smelting W<wks, W»1 
iaroo, South Australia; and (Subsoriptioii#) 

C. H. Ixod, 84, Queen Victoria Street, Loadiba 
E.C., Manager. 

O.M. Maonab, W., 10, Cromwell Ckesoent, IiO&dcm, 
Analytical Chemist. 
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1907. MoNftUj^ton. Wm. G.. c/o Oc^adion Rubber Co., I 
«, • Ltd.,Papin6auSquareandNotreDame,Montreal, j 
Can^a, Chemist. ! 

■ 1892. McVie, Jaa. P., Bavenaoraig, Canning Street, ^ 
Hebburn on-Tyno, Analytical Chemist. i 

1894. McVitie, Robt., Biscuit Works, Willesden, N.W., | 

Biscuit Manufact\ircr. j 

1001. Maertens, Emile, P.O. Box 1002, Providence, R.I., I 
U.S.A., Engineer. 

1890. Magnus, Isidor, 62, Loadenhall Street, London, | 
E.C.. Chemical Merchant. 

1001. Ma^uder, Egbert W., Department of Agriculture, 
Richmond, Va., U.8.A., Chemist. 

1906. Maguire, Peter. Hamer House, Rochdale, Ljinca- 
shire, Chemist and Colourist. 

1886. Mahon, E. W., N. Y. Central and Hudson River 
Railroad, West Albany. N.Y., U.S.A., Chemist. 

1898. Main. Win.. Pierntont, N.Y.. U.S.A., Chemist. 

1604. Mair, William, 7, Comiston Road, Edinburgh, 

Chemist. 

1906. Major, Ernest. Eagle Paint Works, Snail’s Bay, 
Balmain, Sydney, N.S.W., Australia, Paint 
Works Manager. 

O.M. Major, J. Lewis, Wolton Garth, Brough, East Yorks., 
Tar Distiller and Chemical Maniiiaoturer. 

1886. Mallinokrodt. Kdw., Mallinckrodt Chemical Works, 

St. Louis, Mo., U.S.A., Manufacturing Chemist. 

1897. Mallory, J. Halsey, Drawer 69, Columbia, S.C., 
U.B.A., Assistant Chemist (The Ameriuan . 
Cotton Oil Co.). 

1896. Mann, E. A., Government Laboratory, Perth, | 
Western Australia, Government Analyst. 

1893. Mann, Harold H., Indian Tea Association, Royal ' 
Exchange Buildings, Calcutta, India, Research 
Chemist. 

1899. Mann, Jas. 8., 97, Greengate Street, Plaistow, ’ 

Essex, Analyst. 

1801. Mann, John C., 0, Lambert Street, Hull, Chemist. 

1903. Maunbai'dt, Hans, e/o .Milligan Mupu- 

focturing Co., J70. Kandolph Street, Cliicago, ill., ’ 
U.8.A., Cliemieal Engineer. , 

O.M. Mannington, fl. T., Marchlca, Beaconsfield Road, i 
Famworth, Widm s 

1892. Mansbridge, Wm., 27. Elmbank Road, Sefton Park, 

Liverpool. Chemist, 

1893. ^archlewski, Dr. L., Strzelecka 9, Krakow, Austria. 
1004. Marokwortb, (). S., Ohio Testing I^aboratory, 26 

and 20, Board of Trade, Columims, Ohio, U.S.A., 
Analytical Chemist. 

1903. Mardick, Jno. R., Wcstmiiislcr, Md., U.S.A., I 

Chemical Engineer. I 

1904. Mari^ohal, H., Eugene Mnr6chal et fils, Venissier 

(Rhone), Franco, Oilcloth Manufacturer. ! 

1883. Morkcl, Dr. K., Townr House, Bowsey, Warrington, I 
Teclmioal Oherniat. 

1906. Marland, l*er^, c/o Brotherton and Co., Ltd., i 
Ammonia Works, Wakefield. Yorks., Chemist. i 
1906. Marlatt, Wilbur T., Oakville, Ont., Canada, Leather i 
Manufaeturer. i 

1902. Marriott, F. Grant, 14, Selby Street, Toronto, i 
Canada, (l\emieal Student. 

1901. Mania, H. C., The Russian Steam Oil Mills Co., ; 
32, Kourlandski Street, St. Petersburg, Russia, | 
Analytical Cliemist. ! 

1904. Marschali, Adolf J., Madison. Wis., U.S..'V., Chemist. - 
1901. Miir«den,^)r. Fred., o/o Messrs. H. Ashweli & Co., | 
New ®Uford, Nottingham, Cheniwt. 

1906. Marsden. Oliver, Manor Road Mill, Victoria Road, j 
I..eed8, Casliier. 

1906. Marsh, John, Massarah (Jement Works, near j 
Heluan, Egypt, Cement Works (demist. 

O.M. Marsh, J. T., Ammonia Soda Works, Fleetwood, i 
Lanoaahire, Cfiiemist i 

1683. Marsh, W., Union Alkali Co., Soho Works, | 
Aiiooats, Manobester, Chemical Manufacturer. ' 

1895. Marshall, Arthur, The Ckittage, Hartford, Kent, ' 

Explosives Chemist. ! 

1906. Marshall. Dexter, e/o McClure Co.. Fourth Avenue, ^ 
and ^rd Street, New York City, U.S.A. ! 

1896. Marshall, Francis 0., 4, Woodhouse Terraoe, Bewick I 

Boa4* Gateshead, Teohnioal Obemist. I 


1891. Marshall, Dr. dugh, 12, Lonsdale Terrace, Edin¬ 

burgh, Professor of (jbemistry. 

1901. Marshall, Jos. W., 143, De la Pole Avenue, Hull, 

Science Lecturer. 

1896. Manhali, Percy S., Union Laboratory, Half Moon 
Street, Huddersfield, Assistant Chemist, 

1883. Marshall, Wm., Carisbrook, Queen's Rosd. Cheadle 

Hulme, Cheshire, Dyer. 

1884. Marshall, Wm., Barkley, Teddiugton, Middlesex, 

Analy^oal Chemist. 

1904. Moiston, John P., 247, Atlantic Avenue, Boston, 
Moss, U.8.A., Merchant. 

1894. Martin, Alex. M.. Hillviewf Tweohar by Glasgow, 

Analytical (%emist 

1895. Martin, Ohas., 11.. 40, Bolton Road, Fondiqton, 

Salford, Oil and Soap Works Manager. 

O.M. Martin, N. H., Ravenswood, Low Fell, GateBhead*on> 
Tyne. Maniifocturing Chemist. 

1899. Martin, Wm. E., c/o Kjnooh Ltd., Aiklow, Co. 

Wicklow, Ireland, Chemist. 

O.M. Martin, W. H., 183 b, King's Road, (Chelsea, London, 
S.W., Analytical Chemist. 

1887. Martinoau, Sydney, Northwood, Rydal Road, 
Streatham. S.W., Sugar Chemist. 

1894. Martyn, T. Graham, 11, Stratton Terrace, Truro, 
Cornwall, Metallurgist. 

1906. Marx, Dr. Emil. Fiinrstrasso iCr2, Wilhelmsburg, 
Hamburg, Germany, Research Gheimst. 

1902. Marx, Joseph S., California Powder Works, Pinole, 

Ciab, U.S.A., Chemist. 

1^5. Marx, Dr. Max, 81, ShatRey Avenue, Newark, N.J., 
U.S.A., Manufacturing Chemist. 

UK)4. Mason, Dr, Edward D., 22, George Road. Edgbaston, 
Birmingham, SoicnI-ilii' Apparatus Dealer. 

1IM)0. Mason. Frederic S., 90. IkH-kimm Street, New York 
City, tkS.A., Manufacturing Chemist. 

1904. Mason, Glon F., c/o H. J. Heinz Co., Pittsburg, 
Pa., U.S.A., Chemist. , 

1887. Mason, J. Francis, Eynsham Hall, Witney, Oxou. 
1906. Mason, M. Edgar, 510, Talbot Avenue, Boston, 
Mass., U.S.A., Chemist. 

1892. Mason, i?ho8.. Beech Avenue, Nottingham, Mauu- 

faoUiring Chemist. 

1906. Massa, Corradino, Costelguelto Parmonae, Parma, 

Italy, Snlphnric Acid and Fertiliser Manufacturer. 
O.M. Moason, Prof. D. Ormo, University of Melbourne, 
Victoria, Australia, ^ofessor of Chemistry. 
1904. Masson, Viotor E., Pleasant Valley Win© Co., 
Rheiine, Steuben Co., N.Y., U.S.A., Chemist. 
1902. Mauujima, Prof. Bunjiro, 23, Midoricho Itchorae, 
Honjoku. Tokyo, Japan, Prof, of Applied 
Chemistry. 

1003. Masure, Gaston, 7, Rue do Constantine, Rouen, 
France, Chemist, 

HM)2. Mnsury, FYed L. M.. lx>ck Box 144, Sharon, Pa., 
U.S.A., Ex|jlo8ivc8 Manufacturer. 

O.M. Mather, J., Biaydon Chemical Works, Blaydun*un> 
Tyne, Manager. 

1904. Mather, J. Cecil, 15, The Holloway, Runcorn, 
Cheshire, Works Chemist. 

1900. Mather, Wm., o/o British Aluminium CJo., Ltd., 

Ijarne Harbour, Co. Antrim, Ireland, Chemist. 

1907. Matheson. A. GreviJle E., c/o South Stafiordshire 

Moiid Gas Co., Tipton, South Staffordshire, 
Engineer. 

1890. Matheson, W. J., c/o Cassella Colour Co., 182, 
Front Street, New York City, U.S.A., Chemloal 
Merchant. 

1901. Mathew, W. E. B. do Vote, Shanklin, Luoion Rpad, 

Upper Tooting, S.W., Analytical Chemist. 

I9(X). Mathews, Dr. Jno. A., o/o G^ioible Steel Co. of 
America, Syracuse, N.x., U.8.A., Chomiat. 

1898. Mathewson, E. P., Anaconda, Mont., U.S.A., Metal¬ 
lurgist. 

1688. M6tos, Louis J., 105, North 19th Street, Eiat 
Orange, N.J., U.S.A., Chemist. 

1866. Matsui, G., c/o Japan Sugar Refinenr Co., Ona- 
gigawa, Tokbt Japan, (^enucal Eo^eer. 

O.M. Matthews, Chas. G., 31, StapenhiU Road, Burt<m- 
on-Trent, Brewing Chemist. 
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IWO. Matthem, Dr. J. Merritt, 32^ South Broad Street, 
PhlUdelphU, Pa., U.8.A.r^rofMeor of Ohemistry 
aad Dyeing (^siladelpUa Textile School). 

1889. Hawdsley, W. H., o/o Qwd Mining Cd., Ltd., Mount 

Morgan. QaeenBlaod, Chemist. 

1906. MawBOQ, FVed. E., 136, Pearl Street, Boston. Mass., 
U.8.A., Dyestuff Merchant. 

1903. Maxim. Hudson, 698, St. Mark’s A^nue, Brooklyn, 
N.Y.. U.S.A., Chemist and Meohantoftl Engineer. 
1894. Maxwell, Jno., Solway Chemical Works, Silloth, 
and (communications) English Street, Carlisle, 
Cumlwrland, Chemical Manure Manufacturer. 

1903. Maxwell, Grin P., Piedmont, Mineral Co., West Va., 
U.S.A., Chemi|t. 

1897. May, George H., c/o Fabrikoid Co., Newburgh, 

5r.y., U.S.A., Assistant Chemist. 

1884 Mayenfeld, Dr. E. von Salis. See Salis-Mayenfeld, 
Dr. E. von. 

1903. Mayer. Andrew, jun., 129, York Street, Brooklyn. 

N.Y., IT.S.A., Chemiai. • 

1896. Mayfield, A. S., Tlurlrnere, Newland, Hull. Analyst. 
1992. Mayheld, H. B., Nonnanhurst, Mundy Street. 
Heaiior, near Nottinghain, Dyer. 

1885. Mayhew, K W. A., High Street, Freomantle, 

Western Australia, Manufacturing Cliomist. 

1900. Maywald, F. J., 1028, 72nd Street, Brooklyn, N.Y., 

U.S.A., Technical Chemist. 

1902. Meade, Riohd. K., Nanareth, Pa, tJ.S.A., Chemist. 

1904. Meads, Charles J., Bel Air, Dartmouth, Inland 

Revenue Officer. 

1898. Meeds, Alonzo D., 2424, Harriet Avenue, Min¬ 

neapolis, Minn., U.S.A., Analytical Chemist. 
1896. M^gitt, Loicloy, Wneatsheaf Works, Alexandrinfi, 
Sydney, N.S.W., Australia, Analytical Chemist. 

1901. Moior, Dr. Franz, Basle Chemical Works, Basle, 

Switzerland, Chemist. 

1888. Meikle, Jno., 8, Melnme Street, Great Wwtern Road, 
Glasgow, Joumabst. 

1902. Meloher, Arthur C., 58, Bowen Street, Newton 

•Centre, Maes., U.S.A., Chemist. 

O.M. Meldoia, Prof. R., F,R.S., 0, Brunswick Square, 
London, W.C., Professor of Chemistry. 

1901. Meldrum, Dr. And. N., 16, Mooroaks Road, 
Sheffield, liocturcr on Chemistry.* 

O.M. Mellon, W. W., 9, Qlenart Avenue, Blackrook, Co. 

Dublin, Ireland, Manufacturing Chemist. 

O.M. Mollor, S., Magnesium Metal Co., Patricroft, Man¬ 
chester, Metal Refiner. 

1884. MelvMle, 1)., 2, Melville Avenue, Delray, Detroit, 
Mich., U.S.A., Chemical Works Manager. 

1893. Monsching, Dr. C., Anilinfabrik., Grop|ion bei 
Bitterfeld, Germany, Chemist. 

1905. Monziee, David, II, Camphili Avenue, I^ngeide, 

Glasgow, Analyst. 

O.M. Monzies, It. C., Inveresk Mills, Musselburgh, N.B., 
Paper Maker. 

1892. Mercer, C. A., 34, Camomile Street, London, E.C., 
Chemical Apparatus Maker. 

1886. Mercer, J. B.. 4. Tabley Road, Knutsford, Cheshire. 

1890. Merck, E., Darmstadt, (xermany. Manufacturing 

Ciiemist, 

1906. Merck, George, Merck and Co., University Place, 

Now York City, U.S.A., Manufacturing Chemist. 

1887. Meircll, Oeo., Lock Bf)x 7H6, Cincinnati, Oliio, 

U.S.A., Manufacturing Chemist. 

1890. Morrill, Frank H., 2420, Ocean View Avenue, T,oh 
A ngelfS, Cal, U.S.A., Fai^toty Superink'ndent. 

1903. Merrill, Herbert C., eyo Eimer Sl Amend, 205, Third 

Avenue, New lork City, U.S.A., Chomical 
Engineer. 

1900. Merrils, Fred. J., 26, Figtree Lane, Sheffield, 
♦ Analytical Clieinist. 

1905. Merrin, A. C., 44, Bisliopsgate Strefet Without, 
Iiondon, E.CX, A^stant £ffitor and Analyst. 

1902. Merritt, Wm. G., 643, Second Avenue, L^troit, 

Mich., U.B.A., Chemical Engineer {B^y Bros. 
Vainish Manufacturers). 

1904. Mesrry, Jlio. B., 12, May6eld Rood, Handsworth, 

Birnniig^m, Metullurgioal Chemist. 

1903. MersoB^lMinaQd do, Fairfield, Chestnut Avenue, 

Bpa, Yorks, Chemist. 


1903. Mora^au, Gail, 181, Pearl Street, iJew Tori: Qtj 

U.6.A, Chfmiat. 

1006. Merz. Eu^ne, P.O. Box2fl6, Newark, N.J., 
Generu Superintendent, Heller and 

1905. Merzbaoher, Aaron, Laboratory, Reading Iron Go. 

Readily, Pa., U.8,A, Chemist. 

1897. Meslaus, Prof. M., 59 Quai de la Barmude, A1>1<» 

I (Seine et Oise), Franoe, Professor of Cffiemistry. 

I O.M. Messfil, Dr. R., 147, Victoria Street, Itondon, S.W< 
i Chemical Manufacturer. 

I 1699. Metcalf, Howard F., Farr Alpaca Ck>., Holyoke 
I Moss., U.S.A. 

I 1886. Metcalf, Jno., Moorfield, Altham, near Aooringtoa 
Tar ]!)i8tillor. 

I 1905. Mcthlcv, Bernard, 21, (3ifton Mount, Rotherham, 
Yorlcs., Engineering Chemist. 

1898. Metz, Hennan A.. P.a Box 78, New York City, 

II.S.A., Chemical Merchant. 

1906. Motzia, Josef, AiigUoia Petroleum Ca, DroUobyos., 

Galicia, Austria, Manager of Refinery. 

; lOfXl. Mewbomo, Hobt. G., c/o Kentucky Tobacco Pro- 
j duct Co., Louisville, Ky.. U.S.A., Chemist. 

I HH)4. Meyenl>erg, Dr. Alex., 0, Nelson St^t, Plymoutl 
i Grove. Manchester, Works Manager, 

j 1907. Moyor. Dr. Krwm, The Hartford R^ubber Worki 
I (’o., Haitford, Conn., U.S..4. 

i 1898. Meyer, Dr. Franz, 52, Broadway, New York City, 
i U.S.A., Metallurgical and Chemical Engineer, 

j 1902. Moyer, Dr. Fredk. L., 2028. Park Avenue, Phila 
1 delphia. Pa., U.S.A., Chemist. 

I 1900. Meyer, Karl, Sortodams Dossering 96a, Copen 
j hagen, O., Denmark, Tecluiical Chomisl. 

1904. Meyer, Prof. Dr. Richard, Teohniaohe Hoohschule 

Braunschweig, Germany, Professor of Chemiatoy 
1002. Meyriok, L. J., 137, City Road, Birmingliam 
Aasiatant Analyst. 

1904. Mighiil, Thos. A., 15, Exchange Street, Boston 
MaH8., U.S.A., Chemist. 

! 1900. Mihalovitch, Sydney F.. 514. East Pearl Street 
I • C/incinnati, Ohio, U.S.A., Chemist, 
j 1890. Miles. G. Wellington, 29, Central Street, Boston 
Mass., U.8.A.. Analytical diemist 
1889. Milestone, W. C., 7, Heathfield Rond, Wandsworth 
Common, 8.W., Chemical Works Manager. 

1899. Millar, Jas. H., P.O. Box 120, Durban, Natal, 

Monufooturing and Analytloal Chemist. • 

1897. Millard, Edgar J., 40-42, Charlotte Street, Iiondon, 
E.C., Chemist and Manager. 

1(K)3. Millon, J. Dunlop, Mount Bischoff Mine, Waxatah, 
l^asrimnia. Assistant (ieneral Manager. 

1883. Miller, Dr. A K., Kilvert’s Buildings, Withy Grove, 
Manchester. Analytical Chemist. 

1904. Miller, Chas. £., 68, Chardoii Street, Boston, Mass., 
I U.S.A., Manufacturing Chemist. 

' O.M. Miller, E. V., Sugar Works, Chelsea, Auckland, Now 
Zealand. S^ar Works Chemist. 

1899. Miller, Geo., CTydesdale, Oroos Rood, Orossington, 
Liverpool, Technical Chemist. 

1900 Miller, llampton K., Lake City, Ro., U.S.A» 
Chemist (I mrida A, and M. (College). 

1803. Miller, Dr. Harry E., 1016, Chestnut Street, Oak¬ 
land, Oat., U.S.A., Chemist. s 

UK)2. Miller, H. Harold, 303, Front Street East, Toronto, 
Canada, Chemist. 

1883. Miller, Dr. H. von. Beatrizgasse 32, Wi«a, 
Austria, Chemical Manufacturer. 

1904. Miller, Jas., Pharmacist. • 

1894. Miller, Dr. John A., 40-45. Lewis Block, Buffalo, 
N.Y., U.S.A, Consulting Chemist, State Analyst. 
1894. Miller, J. Carlile, 188, St. Vinnent Street, Glasgow,. 
Manufacturing Chemist. 

1888. Miller, J. Hopkins, 5, Catherine Street, ParUa- 

inentary Road, Glasgow, Dyeworks O^mlst 

1889. Miller, Jno. Poyntec, Sandilanda Chsmioal Work8» 

Aberdeen, Technical Chemist. 

1899. Miller. P. Schuyler, 3500, Gray^s Ferry 
Philadelphia, U.Sji., Chemist. 

1901. Miller, Stuart B.. o/o Eastern Dynamite 
burg, Ala., U.S.A., Ohemical Engineer. 
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J904. Miller, William Exley, c/o AriSona Copper 
Co., Ltd., 29, St. Andrew Square, Edinburgn, 
^ • ^cretary. 

1901. Miller, W. Lash, 60, St. Alban Street, Toronto, 

Cinada, Associate Profesaor of PhysicaJ Chemistry. 
1884. Miller, W. M., Caledonia Estate, ^ov. Wellesley, 
Penang, S.8., Sugar Chemist. 

1902. Milligan, R. E.. New York Continental Jewell 

Filtration Co., 15, Broad Street, New York City, 
U.8.A., Chemical Engineer. 

1904. Millroy, Alfred T., 63, Guilford Street, London, 
W.C., l4il)oralorv FurniRlier. 

O.M. MOls, I^of. E. .T.,' F.K.S., 64, Twyford Avenue, 
W’est Acton, W., Emeritus, Professor of Technical 
Chemistry and Consulting Chemist. 

1904. Mills, Dr. J. E., University of North Carolina, 

Ch^l Hill, N.O., U.S.A*, Associatf* Professor 
of Cliemistry. 

1906. Mills. Wm. Henry. 45, Wall Street, New York aty, 
U.S.A., Merchant. 

1906. Mills, Wm. Hobson, Northern Polyb3ohnic Instilnte, 
Holloway, London, N., I^octurer in Chemistry. 

1905. Milne, Thomas, c/o The (3ns IJght and Coke (k>.. 

Ltd., 4, Fenoluirch Avenue, London, E.O., 
Chemicol Products Salesman. 

1903. Milnes, Cresswell, Arleaey, near Hitohin, Herts., 

Cement Works Manager. 

1887. Milnes. Edmund, Keeufield, Bury, Lancashire, 
Dyeing Extract Maker. 

1902. Milnes, Eniest E., e/o Joseph Smithson, Lid., 
India Buildings. Halifax, Yorks., (chemist. 

1901. Milroy, Andrew, Glenbarry. Giffnwk, (Glasgow, 
Manager. 

1896. Miner, Harlan S.. c/o Welabaoh Light Co., Glou¬ 
cester CJity, N.J., U.S.A., Technical Oiemiat. 
1889. Miniati, T. K., Penketh, near Warrington, Chemist. 

1904. Minor, John C., jun., Saratoga Springs, N.Y., 

U.S.A., Manufacturer. 

1896. Mitchell, Chas. A., c/o Beaufoy and Co., South 
Lambeth Road, S.W.. Analyst. ^ 

1901. Mitchell, Frank H., o/o Dill and Collins, Richmond 

and Tioga Streets, Philadelphia, Pa., U.S.A., 
Tutor in Chemistry. 

1898. Mitchell. G. D. H., c/o S. S. White Dental Manu¬ 

facturing Co., Wnoe’s Bay, Staten Island, N.Y., 
« U.B.A., demist. 

1883. Mitchell, J. W., Plantation House, CHough Fold, near 
Manchester, Waste Bleacher. 

1906. Mitchell, Oswald H., c/o Basil Turner, Woolwich. 

Sydney, N.S.W.. Australia, Assayer. 

1904. Miteugi, K., Weimarerstrasse 9, IL, CJharlottenburg, 

Germany, Chemist. 

0,M. Mitring, E. Keniiard, 38, Harold Road, Norwood, 
S.E., Teohnioal Chemist. 

1902. Mftokel, Heinrich A., Paper Mill. Altdamm, near 

Stettin. Germany, (I^emist and Engineer. 

1905. Mo^, Dr. E. M.,Opposite Grant Road Station, Sleater 

K(Wl, Bombay, India, Manufacturing and 
Analytical (demist. 

1906. Moe, Eldor H., 24, South First West Street, Salt 

like CSty, Utah, U.S.A., Chemist. 

1^03. Mdhlau, I^of. Dr. Rd., Semj^rstrasse 4, Dresden, 
A., Germany, Professor of Colour Chemistry. 
O.M. Mobx, Dr. B., 69a, Parliament Hill, Hampstead, 
» N.W., Consulting Chemist and Metallurgist 

11^4. Mole, Herbert B„ Tlie Croft, Shepton Mallet, Somer¬ 
set, ;^wer. 

1902. Molesworth, F. H., Jersey Road, Antarmon, 

N S.W., Australia, Analytical Chemist. 

1906. Holler, Emil A., 44, Shuman Avenue, Tompkins- 
vrilc, N.Y.. U.S.A., Manager (Sanitas Co.). 

1903. Hommert, Richard, South Manchester, Conn., 

U.S.A., Chemical Engineer. 

1899. Mon^ Emile S., 22, Hyde Park Square, London, W., 

Teohnioal Chemist 

O.M. Mond, Dr. Li., F.R.6., 20, Avenue Road, RegenFa 
Pai^ N.W.; and 64, Via Sisrina, Borne, Alkali 
Manufaotorar. 

IS91. Uond, Bobt L., Wfnnington Hall, Northwioh, 
Chemist 


1905. Monell, AmbroM, 43, Exchange iHloe, New York 

CHty, U.S.A., President (International Nickel Co.). 

1906. Monier-Williams, G. W.» The Lammas, Esher, 

Surrey. 

I 1890. Moudie, Wm. E., Alexandria Works, Alexandria, 
j N.B., Analytical Chemist 

! 1901. Moody, Chas. J., Lake View Consols Mine, Boulder, 
West Australia, Analyst and Assayer. 

I 1906. Moody, Dr. Gerald T., *Lome House, North Dnl- 
{ wioh, 8.E., lecturer on Chemistry. 

I 1898. Moody, Dr. Herbert R., College of the Qty of New , 
York. New York City, U.S.A., Science Instructor. 

! 1884. Mook, Chas., 2, K^eUenatr|sso, Eisenach, Germany, 
Alkali Works Director. 

; 190.3. Mooney, F. M., 118, Pembroke Road, Dublin, 
i Chemical Manure Manufacturer. « 

1903. Mooney, Geo. A., 310, St. Paul Street, Montreal, 
Canada. Chemical Merchant. 

1902. Mooney, Luke, 36, West 62nd Street, Bayonne, 
N.J.. U.S.A. 

1887. Moore, Ohas. C., 33, Clarendon Road, Qarston, 
Liverpool, Cbomist. 

1901. Moore, (3 iqh. W., 38, Domoano Road, Whalley 

Range, Manchewter, (-Jliomist. 

! 1902. Moore, Fred., Victoria Chemical Co., Ltd., Victoria, 
i B.C., (./anada. Manufacturing Chemist 

j 1900. Moore. F. H.. 39, T.ime Street, London, E.(\, 
AnalyticHl Cliemist. 

; 1892. Moore, Dr. (leo. I)., 201, Salisbury Street, Worcester, 
Mass., U.S.A., Professor of Chemistry. 

1(H)6. Mtx>re, R., 173. Oaklelgh Road, New'ton, 

, Mass.. U.S.A., Ohoimst 
I 1890. Moore, Quintin, jun., c/o Wm. Beardmore & Co., 
Ltd., Parkhcad Foroo, Glasgow, Works Manager, 
i 1886. Moore, R. T., 142, St. Vincent Street, Glasgow, 
Mining Engineer. 

; 1899. Moore, Dr. Bussell W., 47, Linden Place, Orange, 
N.J., U.S.A., Chemist (U.S. Appraiser’s Office). 

I 1890. Moore, Thos., Laboratoire du Servi^ Local, 
j Noumea, New Caledonia, Analytical Caemist 

i 1905. Moorwood, F. Ck>lin, c/o Flockton, Tompkin and 
Co., Ltd., Newhall Steelworks, Sheffield, Steel 
i ' Man9facturer. 

! 1903. Moran, Geo. A., 333, Haverhill Street, Lawresnee, 

1 Mass., U.S.A., Chemist. 

i 1890. Mordle, F. Dare, Guilderoy, Matlock Bath, Derby¬ 
shire, Starch Manufacturer. 

1902. More, Andrew, 61, Quarrendon Street, Fulham, 

S.W., Government Analyst. 

1900. Morewood, C. Darcy, Frodingham Ironstone Mmes, 

Scunthorpe, near Doncaster, Analytical Chemist. 

1901. Morgan, Dr. Gilbert T., Royal College of Science, 

, South Kensington, S.W., Demonstrator of 

Chemistry. 

1905. Moi^an, Jerome J., Cibllege Park, Md., U.S.A., 
T^h^. 

; 1890. Morgan, J. Jas., Laboratory, Cammell, X^alrd and 
Oo., Workington, Oumbciland, Assayer. 

I 1907. Morgan, Leonard (3., United States Biint, Phila- 
I dolphia. Pa., U.8.A., Electro-Chemist, 

i 1906. Morgan, Thos., “ Moirion,” Dovedale Road, Waver- 
I tree, Liverpool. Manufacturing C^iemist. 

j 1885. Moraans, Thos., 60, Queen Square, Bristol, Oivil 
! Engineer. 

i 1907. Morhous, Oakley A., 1839, 82nd Street, Brooklyn, 
N.Y., U.S.A., Chemist. 

1902. Morison, Jas., Colonial Sugar Refining Co., Ltd., 

O'CTonnell Street, Sydney, N.B.W., Australia, 
Analytical Ghemfet. 

! 1897. Morison, Samuel L., c/o John Brett, 8, Lendal, 
York, Water Kn^^eer. fl 

i O.M. Moritz, Dr. E. B., 45 , Great Tower Street, London, 
E.C., Brewing Chemist. 

i 1885. Morley, Dr. H. Forster, 5, Lvndhurst Road, Hamp¬ 
stead N.W., Professor of Chemistry. 

1902. Morrell, Dr. E. 8., Messrs. Mander Bros., Colour 
and Varnish Works, Wolverhampton, Chemist, 
1884. Mortice, Jas. A., 1, Prinoa*! Terrace, Dowxnhifl, 
Qlas^w, Stareh and Gum Hanufaotium'. 

1900. Morris, A. H., 27, Harrington Road, Bolton, 
Lancs., Brewer. 
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1B96. Mortis, F., Corabr^k Cbemioal Co., Ltd., 
Colour Works, ntpckport, IKsearoh Chemist. 

1887. Harry, The HaU, Hoxthorpe, Poaoaster, 
Chembal M^hant. 

1880. Morris, Herbert N., 13, Birch Grove, Riisholme, j 
Manchester, l?Bohaioal Chemist. I 

O.M. Mortis, J. Haydn, 22, Lstto das Fontanhns, Lisbon, ' 
Portugal, T^hnioal Chemist 

1902. Morrison, Jos., Wellfield, Farnworth, Widnea, | 

Manager. 9 | 

1906. Morrow, Jas. M., 7, Uosobory Tcrnuje, Kirkcaldy, ; 

N.B., Analytical Gbemiwt. • 

1901. Morse, Willard S., Seaford, Del., U.S.A., AHsistant i 

Manager. • j 

O.M. Morson, T., 38, Elsworthy Road, Primrose Hill, ! 
^ N.W.; and (Journals) Summernold Works, 
Ponder’s End, N., Manufacturing Chemist. 1 

1904. Morson, Thos. D., 14, Kim Strrwjt, Gray’s Inn Roatl, • 

London, W.C., Chemist 

1900. Morson, 'f'. Pierre, 14, Kim Street, Gray’s Inn Road, 
London. W.C., Chemical Manufacturer. 

1889. Morton, Jas., Dalquhurn Works, Renton, N.B., 

Dyeworka Manager. 

1897. Morton, Jno., North Road, St Helens, Lancashire, 
Analytical Chemist 

1902. Mosbaugli, K. R., c/o lloaUl Kxtract Co., T.ync li- ! 

burg, Va., U.S.A., (Mieniist 

1905. Mofwjley, F. A. D. H., Bo)!: 1057, Johannesburg, 

Transvaal, Analytical Chemist 

1888. Mosouthai, Henry do, 220, Winchester House, Old 

Broad Street, K.C., Explosives Company Manager. 

1903. Member, Walter R., 8274, West Avenue, Buffalo. 

N.Y., U.S.A., Chemist ♦ 

1900. Moss, Wm, Moss (!homical Mnniifm-tuiing (‘o.. , 

Foot of ('arlaw Avenue, Toronto, Caitadii, ; 
Chemical Manufactur<5r. 

1894. Moszczenski, J. von, Tartar Chemical Co., Ninth 
Street and Gowanus Canal, Brooklyn, N.Y., 
y.S.A., Consulting Chemist. 

1897. Mofion, Jno., 0/0 Valvoline Oil Co., Edgewater, 
N.J., U.8.A., Oil Refinery Chemist 
1887. Moui, Frank, Aldersgate Cbemioal Works, Southall, ' 
Technical Cbembt. ^ 

1901. Moule, Jno. W., 0/0 The ChlUagoe Co., Ltd., ^ 

Chillagoo, Queensland, Metallurgist. 

1884. Moult, J., Underhill, Itow Fell, Gateshead-on-Tyno, 
Secretary. 

4898. Prof. Choa. W., Vassar College, Pough- 

kocpBte, N.Y., U.8.A., Professor of Chemistry. 

1905. Moulton. Rt Hon. Sir J. hletcher, F.R.H., 57. ; 

Onslow Square, London, S.W., Jjord Justice of 
Appeal. 

1802. Mount Edw., Oaklands. Aughton, near Ormskirk, 
Assistant Secretary (Unit^ Alkali Company). 

1906. Mrazsek, F. M., 29, Mincing Lane, London, E.C., 

Consulting Chemist 

1004. Muokenfuss, A. M., c/o University of Mississippi, . 

University, Miss., U.8.A., State Chemist. 

1007. Mueller, Dr, Carl, The Heyden Chemical Works, ] 
Gartield, N.J., C.S.A., Chemist. 

1890. Muir, Jas. Stanley, 8, Westminster Gardens, ' 

Glasgow, W., Chemist. 

)906. Muir, Wm.. B«^nt Factory, Jinlithgow, Scotland, } 
Analytical Chemist. 

1894. Muir-Smith, W., 0/0 A. B. Fleming and Co., Ltd., | 
Caroline Par^ Edinburgh, Oil Works Manager. , 
O.M. MQUer, Dr. H., F.R.S., 13, Park Square East, j 
Regent's Park, London, N.W., Research Chemist | 

1896. Mundy, Lionel, 27, Merton Road, Kensington, W., | 

Importer of Dnfermented Wines. : 

4887.*Hunroe, Prof. Chas. E., George Washington 1 
University, WaehiMton, D.C., U.8.A., Professor j 
of Chemiitry and Dean. i 

1900. Munsell, Dr. Chas. E., c/o Devoc and Raynolds : 
Oo., 110, Horatio Street, New York City, U.S.A., I 
Colour Chemist 1 

1900. Mufiton, Fred T., The Oak House, Winsford, i 
Cheshire, A.B.8.M., Anolyfical Chemist 

1897. Mnroh, D. WQshin, 6, Victoria Road, Wednesbury, ' 

Staffs., Cbemist 


1904. Mnrdoffh. Alexander, 667, Alexandra Parade, 
Dennistoun,Glasgow, Anal 3 rtioal Chemist 
1886. Murdoch, £. H. M., Shore Road, Stevenston, 
shire, BlxnloBivea Chemist 

1899. Murphy, Aloert J., The laboratory, 11. Lyddos 
Terrace, Leeds, Brewer's Chemist. 

1906. Murphy, Frederio W., Standard Sugar Refinery, 
Granite Street, South Boston, llues., U.S.A1, 
Oiieniist 

1901. Murray, Benjamin L., 0/0 Merck and Co., University 
Place, New York City, U.S.A.. Chemist. 

1903. Murray, Chas. B., 611, Bailey Farrell Bnildinji^ 
Pittsburg, Pa., U.S.A., Chemist 
1899. Murray, Jas. J., Iron King Mine, Blanchard, 
Arizona, U.S.A., Mining Engineer. 

1901. Murray, Jas. P., Toronto Carwt Manufacturing 
Co., Ltd., King Street and Fraser Avenue, 
Toronto, Canada, Carpet Manufacturer. 

1898. Murray, Hd., c/o Brotberton and Co., Ltd., 
Ammonia Works, Holmes Street, Leeds, Analyst 
1896. Murray, Dr. Thos. S.. 1, Nelson Street, Dundee, 
Professor of Chemistry. 

1006. Murray, Wm. Wallace, c/o Union Abattoir Co., 
Baltimore, Md., U.S.A., Chemist 

1906. MurrilJ, Dr. Paul I., P.O. Ilox 986, Wilmington, 

Del., U.S.A.. Repn'sontative, E.I. du Pont Co. 
O.M, Muspratt, E. K., t^aforth Hall, near Liverpool, 
Alkali Manufacturer. 

1894. Muspratt. Mar, 2, Mamiering Rood, Sefton Park, 
Liverpool, Technical Chemist. 

O.M. Muspratt 8- K., 14, Northgate, Regent’s Park, 
N.W., Alkali Manufacturer. 

1907. MiihHo. Louin A., Departruent of Agriculture, 140, 

(hairgii Street, North Sydney, N.S.W., AuHtraha, 
AKsifttant Viticulturist. 

O.M. Muter, Dr. Jno.. Winchester House, Hca-ley, Surrey; 
rtiul (JournalH) 325, Kennmgton Road, Ixmdon. 
S.K.. Cheniical Ijccturer. 

1806. Muurling, I. J. R., P.O. Box 1035, New York City, 
^ U.8.A., Dyestuff Importer. 

1891. Myers, Wm. S., Nitrate of Soda Propai^nda, 12, 
John Street, New York City, U.S.A., Direotor. 
1906. Myles, O. D., 16, St. I>oo Mansions, Cheyne Gardens, 
London, S.W. 
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1002 . Noef, Dr. Ernest E., Clydaoh, Swansea, South Woles, 
Chemist. 

lfH)3. Nagel, Dr. Oscar, c/o De la Vergne Machine Oo., 
Foot of East 138th Street, New York City, 
U.S.A., Chemist. 

1903. Nagel, Oskar H. L., c/o Lamed and Baker Co., 
Syracuse, N.Y., U.S.A., Suiwrintondent (Chemical 
Works). 

1897. Nairn, Michael, Bon Dhu, Kirkcaldy, N.B., Linoleum 
Manufacturer. 

1901. Nakagawa, Sosuke, c/o Tokyo Ryusan Kwaislia, 
Kameido Oshimacho, near Tokyo, Japan, ChWl 
Engineer. 

1903. Nakayarao, Takakichi, c/o Fuji Paper Co., Ssnjik* 

kenbori, Tokyo, Japan, Chemist. 

1901. Nanabhai, Krishnalal, 8-10, Nepean Sea Road, 
Malabar Hill, Bombay, Indio,^ToohnologioiU 
Chemist. 

1893. Napier, Jno. W., Goa Works, Alloa, N.B., Manager 
and Chemist. 

1904. Nanper, Sidney 6., c/o 8. Courtauld A Co., Ltd*, 

Foloshill Road, Coventry, Chemist. 

1903. Nash. A. Douglas, 2^0, State Street, Flnthing, N, Y., 
U.S.A., QIim Manufacturer. 

1897. Nash, Leonard M., Westlands, I^incess Road, 
Finsbury Park, N., Works Chemist. 

1905. NasK W. A., Com Exchaiqje Bank, New 

City, U.8.A., President, Com Exchange Bank. 

1906. Nathan, Albert, 60, Wall Stoeet, New Ytirk Gty, 

U.S.A., Patent Lawyer, ' 
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1900. Nftthali, Lt.-CoI. Sir Frederic L., R.^ Royal Oun- 
iwwder Factory, Waltham Aobey, Essex, 
SQpermt<»ulont. * 

489^- Naylor, Wm., 8, Gantang Road, Fulwood. Preston, 
Lanes., Chemist. 

O.M. Naylor, W. A. H., 38, Southwark Street, London, 
S.E., Manufacturing Chemist. 

J899. Neate, Percy J., “ Bolsize,** Watts Avenue, 
Rochester, Kent, Director of Cement Co. 

1902. Neavc, Geo. B., Technical College, Montrose 

Streot-, Glasgow, Assistant to Professor of 
Chemistry. 

1905. Neech, Herbert R., St. Catherine's, Lincoln, Chemical 
Kngintier. 

1905. Needham, Edward R, 48, Paton Street, Glasgow, 
Manufacturing Chemist. 

1905. Neff, Robert W., 22, India Square. Boston, Mass., 

U.S.A., Chemical Maniifa<-turer. 

IWiO. Neil, Dr. Archibald A.. H2. Eccles Olil Boad. 

ManchoshM*. (’hetrncal Engifieer. 

1898. Neil, ,las. Millar, li V\’()««lland Avenue, Toronto, 
(^riada, Technical Chemist. 

1890. Neill, <ie(». i)., Druinsloa, Greenock, N.B., Sugar 
Uclincr. 

JHOK. NoilHon, Alex. P.G. Box 0ir», Durban, Natul. 

Analytical ('licniiHt. 

1889. Neilson, Thos., Highland Boy Smelter, Murray, 
Utah, U.S.A., Metallurgical Chemist. 

1903. Neiman, Howard S.. 122, Hudson Street, New York 

City, U.S.A., Manufacturing Ghomist. 

1902. Ncish, Arthur C., ('olumbia University, New York 
City, U.S.A., Chemist. 

1897. Nelson, Waltfi, Emscof-o Mills, Warwick, Gelatin 
Manufacturer. 

1900. Nestell, Raymond J., 116, West 68th Street, New 

York (^ity, U.S.-'V., Chemical Instructor. 

1901. Neufville, Dr. Rudolf de, c/o Metallurgiscbe 

GesellscUaft, Frankfort a/M., Germany. 

1902. Neumann, Dr. Edgar, 7 and 8, Idol I.ane, London. 

E.O. 

1903. Neumann, Dr. Max, ('ajicllenhliasse Wiesluideu. 

Germany. 

O.M. Newall. K. S., Washington Station R.S.O., Co. 
Durham, Chemical Slanufacturer. 

1906. Newall, Jr*af*ph, 28, Oreenway Road, Runcorn, 

Choahire, Chemist. 

1889^ Newberry, Spencer B., Sandusky Portland Cement 
Co., Sandusky, Ohio, U.S.A., Manager. 

1900. Newkirk, (has. C,, c/o The M. Werk Co.. 411, 
Pojdar Street, Cincinati, Ohio, TT.S.A., Chemist. 
O.M. NowiamlH, B. E. R., 2, St. Dunstan's Hill, London, 
E.<\, Analytical and Consulting ('hemiat. 

O.M. Newlands, W. P. R.. I(», Cricklade Avenue, 

Streatham Hill, S.W., Sugar Chemist. 

O.M. Newton, Jno., Manor Works, Rotherhithe New 
Road, Iwondon, S.E., Manure Manufacturer. 

1900. Newton. Dr. Wm.. Ashcombe, London Road, 

Diirking, Chemist, 

1901. Nibi'lius, Axel W. T., American Forcite Powder 

Manufacturing Co., landing, N.J., U.S.A., 

Chemist. 

1904. Nichols, C. W., 400, Clinton Avenue, Brooklyn, 

N.Y,, U.S.A., Manufacturing Chemist. 

1^6 Nicliols, E. Hcinuigton, 26, Broad Stn'ct, New York 
Cit\. U.S.A., 'J’reasurer (Nichols Chemical (’o.). 
1884. Nichols. J. A., Stanley Mount, New Mills, near 
Stockport, Teacher of Science. 

1888. Nichol«,wWm. H., 26, Broad Street, New York 
(Hty. U.S.A., Chemical Manufacturer. 

11H)6. NichoU, \V. H., jun., 26, Broad Street, New York 
City. U.S.A., President, San Carlos Copper Co. 
1897. Nicholson, Harry, St. David’a Mim^, JAd., | 
Bontddn, Dolgelly, North Wales, Assaver. i 
1904, Nioholaon. Wilfred E., Hunalet Chemical Works, \ 
Let'ds, Chemical Manufacturer. 

1897. Nicholson, Wm. J., Ardeer, Stevenston, Ayrshire, 
N.B., Chemist. 

1897. Nickel, Herman, o/o The N. K, Fairbank Co., 3rd 
and Convent Streets, St. Louis, Mo., U.S.A., 
Ohernkt. 


O.M. Niool, Dr. W. W. J.. 16, Blacket Place, Sdinbur^ 
I Chemical L^turer. ^ 

1903. NiooU, Frank, Jesmond House, Hartman Street, 

Accrington, Chemist. 

1905. Nieghom, Albert, o/o Canada Chemical Manufao- 
turiim Co., Toronto, Canada, Amt. 

1900. Niold, J. H., o/o General ChemioalGo., P.O. Box 8^ 
Hudson Heights, N.J., U.6.A., Superintendent. 

; 1900. Nielsen, Dr. ('arl, c/o General Eleotno Oo., I^abora^ 
j lory, Schenectady. N.Y., U.S.A., Chemist. 

[ 1898. Nightjwtales, Oeo., 2, St.- James' Parade, Hull, 

; Oil Merchant. 

I 1899. Nibou), Dr. Kdw., Warommo, Belgium, Director of 
I the Lioge Tannery School. 

O.M. Nimmo, Jas., Penshurst, Lawrence Road, South. 
' Norwood. S.E., Analytical Chemist. 

I 1886. Ninhigawa, T,, 12, Yamamato Dori, Nichome, |wube, 
ifapnn, Diroctur of Sulphuric Acid and Soda 
WtH‘kH. 

I 1898. NiHhikawa, T., c/o Nippon Seimikaisha, Onoda, 

: Nagalo. Japan, Chemist. 

1904. Noakc, Frank, 20. Craddock Street, Wolverhampton, 

(hiM Kiigincer. 

O.M. Nolting, Dr. E., Eoolo do Chimie, Mulhouse, Alsnoe, 

• Germany, Profoasor of Chemistry. 

' HH)6. Norden, .luhna. United Chemical Works, 94, 
iA'adoiihall Strcc^t, l.i<inuoii, K.C., (Immical 
Mnnufucturer. 

O.M. Norman, F. J., Lyudhurst, Higher Runcorn, 
Cheshire, Chemical Manufacturer. 

I 1900. Norman. Goo. M., Woodbury, N.J., U.S.A., Chemist. 
1892. Norman, J. T., 23, Lcadcnball Street, London, E.C.*. 

i Consulting Chemist.® 

1898. Norris, Albert P,, 700, Massachusetts Avenue,, 
i Cambridgeport, Mass.. U.S.A., AssistantXi/hemist. 

i 1904. Norris, C/assius W., 012, Commeroe Street, Mil* 
waukee, Wis., U.S.A., I’annery Chemist. 

' 1899. Norris, Geo. L,. Standard Stool Works, Burnham, 

; Mifflin Co., Pa., U.S.A., Chemist, 

j 1902. North, Barker, Glenholme, Glenholine Rmd, Man> 

! ningham, Bradford, Lecturer in Chemistry. 

I 1890. North, E. Oortlon N., Technical Chemist.. 

I O.M. Northing. J., The Murrough, Wicklow, Ireland,. 

! Technical Chemist. 

1 1905. Norton, Arthur L., 36, Purchase Street, Boston,. 

Mass.. U.S.A., Dyestuff Merchant. 

; 1905. Norton, F. A., National Oanners’ Ijaboratory, 
Aspmwall, Pa., U.S.A., Chemist. 

, O.M. Norton, Dr. S. A., 303, East Town Street, Columbus, 

' Ohio, U.S.A., Professor of Oheimstry (Ohio 

StaU» University). 

i 1887. Norton. Dr. T. H., U.S. Consulate, Smyrna, Turkey- 
I in*Asia, Ph 1)., So-D., U.S. Consul, 

j 1901. Novarme. John L., 289, Myrtle Avenue. Brooklyn, 

I N.Y., U.S.A., Chemist. 

' 1899. Novoh, Hemy, o/o J. C. Lanyon and Sons. Cortma- 
; tion HouHt‘, Lloyd's Avenue, London, E.C., 

; Engineer. 

1901. Noyes, Prof. Wm. A.. Melrose Street, Chevy Chase, 

' Md., U.S.A., Editor (J. Amor. Cbem, Society). 


o 


1905. Oakes, Francis J., 2, West 72iid Street. New York 

City, U.S.A., Dyo end Chemical Manufacturer. 

1906. Oakes, F. J., ]un., 147, Milk Strotit, Boston, Mass. 

U.S.A., Secretary, Oakes Manufacturing Co. 

1904. Oberliinder, Dr. Otto, Laboratory, {'hamber of 
(/onimerce Buildiima. Oxford Court, Oifbnon. 
Street, London, E.d, Research and Consulting 
(JhemUt. 

1904. O’Brien, Claude H., Bureau of Central Sugar IBUs,. 

Brisbane, Queensland, Suporvislng Chemist. 

19(X). O’Brien, Frodorick, 87, Dongoia Road, Horffeld,. 
Bristol, Analytical Chemist. 

1^)6. O'Brien, John W., c/o (irasseUi Chemk^al Co.,. 
Grasselli, Ind., UBuA., Acid Mankiaotnm. 
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J906. Oburs, F., 3S, Broad Street, Boeton, Maas,, 
U.6.A., Aasiatant Treasnorr (Merrimao Cbem. 
Oo.). 

1900. O’Byrne, Leo C., 996, WMhingtoil Boalerazd, 

C^oago, Ill., U.S.A., Ghemist. 

1902. OokeJ, Iwnbold, 9, Walton New Koad, WarringtoD, 

. Technical Ohemist. 

1901. O’Connor, Chas. P., 65, Church Street* Montclair, 

N.J., U.S.A., Anal 3 rtical Cheniiat. 

1887. Oddie, Jae., School of Mines, Ballarat. Australia, 

Chemical l^ecturer. 

1888. Oddy, Robert W., Abbey Street, Toad Lane, 

Rochdale, Chemist. 

1888. Ogata, Saburo, Zojj^ei Shikyoku, Okuraaho, Tokyo, 
Japan, Assayer. 

1905. Ogden, Alfred W., Room 1007, 041, Washington 

• Street, Now York City. U.S.A,, Chomisl. 

1901. Ogden, ftichnrd L., 314 North Main Stroet. Bothle* 
hem. Pa., U.S.A., Chemist (U.S. Navy). 
liM)6. Ogilvie, Alox. M,, 9, Belmont Drive, (TifftHMdc, 
Renfro wnliire. 

1890. Ogilyy, D. J,, Goet Street and C. H. and J). K. R., 
Cincinnati, Ohio, U.S.A., Maniifacinring Oliemist. 
19fU. Ogslon, Alex. G.. ilonth Furk, near AlM'rdeen. N.B., 
Soap Manufacturer. 

1903. Ohlenschloger, J. G., jnn., 20, St. llunstan's Hill, 

London, K.C., Chemical Mondiaut. 

1906. Obligor, Willard, c/o F. Steams & Co., Detroit, 

Mich., U.S.A., ChoiniHt. 

1884, Oliver, F., 31, Horsley Hill Hoad, Wostoo, South 
Shields, Analytical Chemist. 

1888, Oliver, Wm. Letts, ^1, Vernon Street, Oakland, 
Cal., U.S.A., Mining Engineer. • 

1901. Ollier, Dr. Louis, 22, Rue du G6n6ral-Foy, Paris, 

8*, Directeur (Rovuo Q^n^rale des Science). 
1906. OUenbach, D, S., Cordite Factory, Aruvankad, 
Nilgiris, India, Assistant Government Surgeon. 
O.M, Ollerenshaw, 8., 96, DavyhuJine Lane, Urmatoii, 
Manchester, Technical Chemist. 

1906. Olnfeted, Fred A.. 93, Broad Street, Boatoii, Mass., 
U.S.A., Chemical Engineer. 

1904. Olney, L. A., 118, Riverside Street, Lowell, Maas., 

U.S.A., Professor of Clieraiatry a^ Dyeing. 

1903. CLougldin, C C., c o l^ttsburg Reduction Co., 

Niagara Falls, N.Y., U.S.A., Analyst. 

1904. Olshausen, B. A., 1605, St. Andrew’s Place, Los 

Angelos, Cal., U.S.A., Student, 

1899. Olsson^ Gustav, c/o Heola Compressed Gas Co., 
West 3rd Street, Cheisoa, Maas., U.S.A., Manu¬ 
facturing Chemist. 

1902. O’Neill, Chas., c/o BleachorH’ Association, Ltd.. 4. 

Norfolk Street, ManchcHk’r, Chemist and 
Colourist. 

O.M. O’Neill, E. H., H, Elder Avenue, Crouch End, N., 
Managing Director. 

1905. Ormondy, f)r. W. H., Bewsey Cottage, Warrington. 

Chemist. 

1898. Ormerod, Dr. Ernest, Research (’hemist. 

1894. Onnerod, John, (jlobo L‘atlier VVorkn, (’.iHthdon, 
Manchester, Timner and Currier. 

O.M. Orr, A.. 35 a, Bligh Street, Sydney, New South 
Wales, Analytical Chemist, 

O.M. Orr. J. B., Crossacues, Woolton, Livcrpind, Chemical 
Manufacturer. 

1884. Orr, Robert, o/o Jas. Miller, Son and Co., 70, West 

Nile Street. Glasgow; and (JournalB). Kinnaird, 
Lorbert, N.B., Manufacturing Chemist. 

1899. Orr, Tho«. W., Esperonza Nitrate Co., Taltal. Chile, 

Chemist. 

1906. Osborne, Frank W., Oxford Club, Lynn, Mass., 

• U.S.A., Chemist. 

1807, Osborne, Thos. B., Box 164. New Haven, Conn., 
U.S.A., (demist. 

1900. Osbourne, Jno. P., 672, Alexandra Parade, Dennis- 

town. Glaagow, Analytical Chemist. 

1900. O’Shau^lmessy, Frm>ds R., Home Farm, Tyburn, 
Binrungbam. Chemist. 

1885. O’Shea, ^of. L. T., Dept, of Applied Soieitce, 8t. 

Oeors’s Square, Sheffield. Pro]fessor of Applied 
Soiei% (University of Sheffield). 




1888. O’SaUifia, J., High Bank, 

Brewing Ohamfst. 

1005. Otsuki, Prof. Chiri. 16. ShinsuwaohS, Koisbikavat 
Tokyo, Japan, Professor of Applied Cfasiniati%. 
; 1898. Oushkoff, John P., c/o P. K. Oushkoff and *0 
I Moscow, Russia, Chemical Manufacturer, 

i 1903. Outwater, Raymond. 1812. B. Street 8.W., Wat 
j ington, D.C., U.8.A., Chemist 

I 1887. Overtoun, I^ord. 7, West George Street. Glasgo 
I Chemical Manufacturer. 

! 1904. Owen, Halsall, Newholmo, Latobford, Warringto 
Engineer. 

' 1906. Oxley, Horace F., c/o British Algin Co., ai 
' (Journals). Bryn Derwen, Holywell, Norl 

Wales, Chemist. 

i 1903, Ozias, Ramon E., 732, Clinton Avenue, Newai 
N.J., U.S.A., Assayer. 
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1904. Packard, C. T., Millbank, Bramford, near Ipswic 
Manager of Chemical Works. 

O.M. Packard, K., Jun., Bramford, nearI|Mwiob, Manu 
Manufacturer. 

1899. PacHslor. Dr. Job., Vorstand der I)eut8ohon Versuch 
anstalt fiir Lederindiwtrie, Freiberg in Saohsei 
Germany, Chemist. 

1904. Pag!', Edwin P.. .31, Market Street. Stourbridg 

Worcestershire, (iSiemist. 

O.M. Page, F. J. M.. 54, Sutherland Street, Pimlioo, S.W 
Chemical Lecturer. 

1907. Page. T^ftslie, o/o Swift and Co., Soap Works. 3' 
Medford Street, Somorville, Mass., U.kA 
Chemist. 

1880. Pagt'fi, Albert, 84, Boulevard Henri IV., Parii 
Technical Chemist 

1H92. Paine, Augustus G., 41, Park Row, Now' York Cit 
• U.S.A.: and (Journals) o/o Richard Stuts 

Johnaonburg, Pa., U.S.A., President of Papi 
Making Co. 

O.M. Paine, S., Devisdale, Bowdon, Cheshire, Pharnie 
ccTitioal Chemist 

1902. Pakoa, Dr. Walter C. C., Box 4681, Johannesburj 

Transvaal, S. Africa, Analyst and Baoteriol^sl 

1905. Pttlethorpe, Percy K., The Tobacco Warehousin 

and Trading Co., 11th and Magnolia Avenut 
Louisville, Ky., U.S.A., Chemist and Manager. 
UKIO. Palm. Otto G., 41, CoJborne Street, Toronto 
Canada, President of Dye and Chemical Qo. 

1903. Palmenhurg, O. W.. 80, St. Njohulas Avenue, Nei 

York City, U.S.A., Chemist 
Palmer. Dr. ('has. S., 637, Valley Road, Uppe: 
Montclair, N.J., U.S.A., AHH(Huate Editor. 

1902. Palmer, Fred. G., Atlielstau Rood, Faversham 
Kent, .Analyst. 

1887. Palmer, T. Ohalkley, c/o American Dyewood Co. 
(’hcHtcr, Pa., U.S.A., Manufacturing Chemist 

1887. Palmer, Th^-s. C., 98, Comniei'oial Jioad East 

London. E.; and (Journals) Bcechwood, Moa 
Lane, pinner. Engineer. 

1906. Papazzoni, Chas. F., c/o Keystone Pow'der ManufaJ 

tilling (5o.. Ein|Hmum, Pa., U.8.A., Chemist. 
1902. Paquin, Felix, Memphis, Tenn„ U.S.A., Chemist 
O.M. Park, J .,Hillside House, 42, Millburn StroetGlasgow 
Chemical Manager. ^ 

1900. Parke, Jas.. School of ProiUioal Science, Toronto 
Canada, Oliemisl. 

1888. Parker, Chaa. E., Penketli, Warrington. Tanner. 
1894. Parker, Chas. E.. U.S. Dept, of Agriculture, Bureau 

of Chemistry, Washington, D.O., U.S.A., Chemist 
1898. Parker, Charles H., Merrills House, March End 
Wedncsficld, Staffs., Chemist 
1891. Parker, Edw., ThomoHffe, Denton, Manchester, 
Analytical Chemist. 

1906. Parker, (L, 238, Graftdn Avenue, Newark 
N.J.,|%&.A., Chemist 

1004. Parker^4iL, o/o Messrs. Haddook, Parinr and Co, 
14, 0%]fP Street, Liverpool, CbemimJ Broket. 
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1894. Parker, Dr. J. Qordoa, Herold's Dullitute, Drum¬ 
mond Road, Bermondsey, #.E., Hoad erf Tanning 
^ • School. 

T897. Parker, Prof. Matthew A., Universi^ of Manitoba, 
WinniMB, Canada, Professor of (Aemistry. 

1901. Parker, Bionard H., N.Y, Testing Laboratory, Long 
Island City, N.Y., U.S.A., Analytical Chemist. 
■O.M. Parker, Thos., Electrical Engineer. 

1894. Parker, Thoe. J., 26, Broad-St., Now York City; 
and (Journals) Bayonne, N.J., U. 8 .A., Chemical 
Works Manager. 

1903. Parker, Wm. B., Tk'l/^ava, Clifton Road. Rugby, 
Chief (‘‘heniist (British Thoinson-Houslon Co., 
Ltd.). 

1901. Parker, Dr. Win. Huntington, 177, State Street, 
Boston, Moss., U.S.A., Cliemist (U.S. Appraiser). 

1901. ParkoB, Albert E.. 43, Whitehorse iStreet, Stepney, 

E., Analytical Chemist. 

1903. Parr. Prof. S. W., Univerflity of Illinois, Urhana, 

111., U.S.A., Professor of Applied Chemistry. 

1904. Parrott, B<*n. t/o StnitJuTH Furnace Co., 

.StruthiTM, UJuo. U.S.A.. Anolyst. 

1898. Parrish, Sam)., HO. Crange Avenue, Chapeltown 
Road, T.iOC(Ih, 'JVacher of Chemintr}'. 

11K)I. Pass, James, Onondaga Pottery Co., S^Taeuse, N.Y., 
IhS.A.. Pottrfiry Manufacturer, 

1902. Patch, T’rof. Ja«. A., Syrian Pro(rf?Htant College, 

Bciriit, Syria, Professor of Chemistry. 

1897. Paiobett, Col. Jas., Oakworth, Hadley, Wellington, 
Salop. Ironmaster. 

1901. Paterson, T>avid, Leabank, Rosslyn, Midlothian, 
Colour Chemist. 

1884. Paterson, John, Belle Isle Place, Workington, Cura* 
berland, Mochaiiicai Engineer. 

1887. Paton, J. M. C., Messrs. Manlovc, Alliott and Co., 
Ltd., Nottingham, Mechanical Engineer. 

1886. Pston, W. Craut, Airlic, Huyton, near Liverpool, 
Alkali Works Manager. 

1901. Patterson, (!has. A., Washburn, Wi«., U.»S.A., 

Analytical (’hemist. ^ 

D.M. Patterson, Geo., c/o The Manbr^ Saccharine Co.. 
Ltd., Fulham Palace Road, Hammersmith, W., 
Technical Chemist. 

1893. Patterson, Harry J., College Park, Prince George’s 
Co„ Md., U.S.A., Agricultural Chemist. 

O.lHi Patterson, 1\ L., Maybank, Finnart Street, 
Greenock. N.B., Sugar Works Manager. 

1902. Patterson, Win. Hamilton. The Sycamores, Balla- 

salla, Isle of Man, Torhuical Chemist. 

O.M. Pattinson, J., 10, lJ«an Street, Newcastle-on-Tync, 
Consulting Chemist. 

O.M. Pattison, Jas., Drimnamona, Kilmalcolm, N.B., 
Chemical Merchant. 

1889. Pattison, Percy J., St. Budeaux, Devonshire Road, 
HornoKuroh, Essex, Tcchnicul Chemist. 

1906. Patton, Dr. Walter D., United States Glue Co., MiL 
waukee, Wis., U.S.A., Chemist. 

2904. Patx, E. 0., 216, Water Street, New York City, 
C. 6 .A., Manager, Berlin Aniline Works. 

1891. Paul, Jas., U.« 19, Gleniuce Road, Biackheatb, S.E., 
Analytical Chemist 

1900. Paul, Dr. L. Gordon, Market Hall Chambers, King 
• Street, Huddersfield, Consulting Chemist 
1902. Pay, Walter Herbert, Government Laboratory, 
Durban, Natal, S. Africa, Chemist and Asaayer. 
1904. Payne, A. G. 0., 03, Plassey Street, Penarth, near 
Cardiff, Chemist. 

O.M. Payne, 9. B., 16, Mosley Street, Newcastle-on-Tyne, 
Manufacturing Chemist. 

1006. Pa^e, J. H., o/o Eastman Kodak Co.. Kodak 
Park Works, Rochester, N.Y., U.S.A,, Ohomieftl 
Engineer. 

1898. Pearce, Edw, D., Messrs. T. P. Shepard and Co., 
P.O. Box 1336, Providence, R.I., D. 8 .A., Manu- 
Isotnring Chemiet. ! 

1894. Pearce, Ju. Stanley, Clemente, Snareabrook, Eaeei, ■ 
Chemical Manufacturer. I 

1897. Pearce, Richard, o/o G. B. Pearce, The. Boechte. I 
Hayle. flomwall. Smelting Work* Mawmer. 

4808, Sidney H., P.O. Box 149, jobaDueaburx, 

TnuMvaal, South Africa, Metaliurgiet. 


1883. Pe^, W., J^P., Chemical Workl, Bow Common, 

I London, E., Chemical Manufacturer. 

; 1903. Pearoy, A. C.. 27, St. Kflda’a Road, Stoke Newing- 
! ton, N., Director, Exploarvea Co. 

I 1903. Pear,, Tho«., The Laboratory, Soap Work,, Ide- 
worth. Soap Manufacturer. 

1893. Pearion, Frank P., 8, Richmond Street, Haverhill, 

Masc., U.S.A.. Chemist. 

1904. Pease. Fred N., P.O. Box 003, Altoona, Pa., U.S.A., 
’ Chemist. 

, O.M. Pechiney, A. R., Les Rochers, HyiSres (Var), France, 
Chemical Engineer. 

1898. Peck, Dr. Ernest L. Clajemont, Merrilocks Road, 
Blundellsands, near Liverpool, Chemist. 

1898. Peokham, Stephen F., Room 104, 280, Broadway. 

New York City, U.S.A., Chemist. 

1894. Peden, Jno., 30. Ardgowan Street West, Greenock, 

N. 11., Analytical Chemist. 

(J JI. Pedler, Sir Alexander, t'.I.E.. F.R.8.. 28, Stanhoiio 
Giirdcns, Queen’s Gale. Jx»ndon, S.W., Director 
oi Public Instruction (rotired), 

IR 80 . Pedler, J. R., 47, Tregonter Road, South Kensington, 

S.VV., Clerk. 

1900. Peet, Win, J., Stockyards Station. Kan8.as City, 
KiiS., U.S.A., Superintendent. 

1903. Poffer. Hurry c/o Aluminium (.'o. of America, 

East St, Louis, Jib, U.S.A., Manufacturing 
('(u’lmst, 

lilOO IVilc. Henry, Millburn House, Ncwcastle-on-'Cyne, 
t'ollicry Owner. 

I!M)(i. Peirce, Edwin H.. c/o American Telephone and 
Telegraph Co., 120pMilk Street, Boston, Mass.. 
U.S..A., (^icmist. 

1899. Pell, A., 7, Elphiiistone Cirolo, Bombrfjr, India, 

Chemist, 

1897. Pellcw, Chas. E,, Columbia University, New York 
City, U.S.A., Adjunct Professor of Chemistry. 

1904. Peily, Russell George, 63, Rowan Road, Broo& 

(Jreen, Hammersmith. W., Analytical Chemist 
1896. Penney, Miilgravo D.. 11 , High Street, Hull, Ana. 
lytical Chemist. 

1904. Pennington, Thos. .T.,c/o Mogul Aiining Cki.,Plunia, 
Soiiah Dakota, U.S.A., Cliemisf. 

; 1890. Pennoek, J. D., c/o Solvay Prooeas Co., Syracuse. 

I N.Y., U.S.A., Teclmieal Chemist. 

; 1906. Pcnnymorc, Percy G.. Eskliank Iron and Steel 
Works, Lithgow. N.H.W.. Australia, Chemist and 
Blo«t F\irna <*6 Manager. « 

1885. Pentecost, S. J.. Ale.xundra Mount. Mapperley Hill, 

and (.Journals), Sherwood Hili Works, .Sluirwood 
Rise, Nottinghaiii, Lace Dresser. 

; 1887. Pentermann, Hi T., 37, Clifton Crescent, Peckham, 
S.E., Brewing Chemist. 

1892. Peploe, D. H. T., Undorrivor House, SevenoaUs, 

Kent. 

' 1899. Peppi'l, S. Vernon, 1638, North High Street, 
CoiiiinbiiB, Ohio, U.S.A., Chemist. 

; 1886. Perkin, A. (}., F.R.S., 8 , Montpelier Terrace, Hrde 
1 Park, Leeds, Technical Chemist. 

' 1898. Perkin, Dr. F. MoUwo, Borough Polylechnio In- 
Btitute, Borough Road, 8 .E., Hoad of Chemical 
I Department. 

' O.M. Perkin, Sir William H., P.R.S., The Chestmits, 
j Sudbury. Harrow, Research Chemist. 

I 1887. Perkin, Dr. W. H., jun.. F.R.B., Fairview, Wil- 
brabani Road, Fallowfield. Manchester, Professor 
of Chemistry. 

1903. Perkins, Frank O., 136, Newton Sti-eet, Waltham, 

Mass., U.S.A., Starch Manufacturer. 

1893. Perkins, T. S., 39, Garden Place, Brooklyn, N.Y.. 

U.S.A., Chemist. ^ , 

1899. Perks, Walter O., (Journals) QIanafon, and (com- 
innnioations) o/o National Explosives Co., Ltd., 
Hayle, Cornwall, Manufacturer. 

1904. Perrott, Bert, Comity School, Neath. Glamorgan, 

DemonHtrator ia Chemutary. 

1906. Perrowy MoflW G.g Lynchburg, Va., U.S.A. 

1901. Pern, Chas. M., 4, Gatalpa Road, Provldenoe, B.L, 
U. 8 .A., Bleach and Dyeworks Ohamist. 

1887. Perry, D., Norwood, Lensie, N.B.. Trfanufhoturine 
Chemist. ^ 
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lt9& Vf/aji Jot; H., 276, Highiftn^ Street, Worooater, 
Meu., T7.S.A., Taaolier of Cbemietry. 

1908* Perry, M. J* T, Anstralian Drag Oo!, O’Oonnell 
Streep Sydney, N.S.W., Australia, Manufacturing 
Chemist. 

1903. Perry, Robt. Swain, c/o Harrison Bros, and Co., 
Inc., 3Sth Street and Grays Ferry Eoad, and 
(JoumaiB) Station D., Fhil^elphia, Pa.. U.S.A., 
Preeident. 

1901. Persons, Ashton C., 74, Oak Street, Willimantic, 

Conn., U.S.A., Chemist. 

1897. Peter, Dr. A. H.. c/o Zinsser and Co., Uaatings-on- 

Hudson, N.Y., lAS.A.. Chomist. 

1906. Petersdh, Charles A.. 104, Front Street East, 
Toronto, ('dna<la, 

1893. IFethybridgo, Waller, 3, Klmdesia Road, Qaphaxn 

itise, S.W., Chemist and Assayer. 

1903. Petrie, Dr. Jas. M., The XTniverHity, Sydney, N.S.W., 

Australia, Chemist. 

1902. Petsche, R. W., (K), Clenwood ATenue, Yonkers, 

N.y.. V.K\., Chemist. 

1906. Pottee. Oias. L. W., o/o Hartford I-aboratory Co., 
Hartford, U.S.A., Cijemist. 

1883. Pettigrew, J., 6 , St. Helen’s Place, Bisbopsgate, 
London, K.(-., Technical Chemist. 

1892. Pettigrew, Robt., o/o Mersey and Irwell Joint Com¬ 
mittee, 44, Mosley Street, Manchester, Electro- 
01 >emiHt. 

1902. Pettitt, Alf., 375. State Street, Brooklyn. K.V.. 

U.S.A., ChenuHt. 

1906. Pemdieu, Arthur G.. li^audard Chemical Co., Ltd,, 
.509, Manning Chambers, Toronto, ('anada,* 
Ghemioal Manufacturer. 

1906. Pouohot, A., 129, Crosby Slrwt, Now York City, 
U.B.A., Chemical Manufacturer. 

1906. Peveriey, Frank, 21, Gladstone Street. Skipton, 
Yorkr. Dyer. 

1904. Peyser, Horace F., 08, West 47th Street, New York 

Cfty, U.S.A., Chemist. 

O.M. Po^o, E. P., Cliomioal Works, Lister Rtroot, 
Birmingham, Chemical Mannhu^turor. 

1900. Peyton, Wm. C., o/o Peyton CbemicsJI Co., Room 
328, Montgomery Block, San Francisco, CaJ., 
U.S.A.. Chemist. 

1004. Pfahler, H. W., 907, Delaware Avenue, South 
.^thleheu), Pa., U. 8 .A., Chemist. 

1888. Philip, Arnold, Chemical Laboratory, H.M. Dock- 
yara, Portsmouth, Electro-Metallurgist and 
Electrical Engineer. 

1903. Philipp, Herbert, 84. High Street, Perth Amboy. 

N.J., U. 8 .A., Chemist and Electrochemical 
Engineer. 

1886. Phillips, A. G., II, Essex Villas, Phillimore Gardens, 
Kensington. W., Barrister-at-I^w. 

1904. Phillips, Sdw. W., c/o Fairmont Coal O)., and 

(Journals) 800, Gaston Avenue, Fairmont, W. 
Va., U.S.A.. Chemist, 

1891. Phillira, G. Brinton, (Journals) 622, Race Street; 
and (oommunioationB) 2007, De Lanooy Place, 
PbiladeJplua, Pa., U.S. A., Manufacturing Chemist. 
O.M. Phillips, Horoourt, L 3 mwood, Turton, X^cs., 
Analytical Chemist. 

1890. Phillips, S. Chas., 47, Cannon Street, Loudon, K.C., 
CShemical Engineer. 

1904, Phillips, y. C., fioselmere, Morris Avenue, Manor 
Park, E,, Chemist. 

1898. Phillips, Wm. H.. 100, Milton Avenue, East Hera, 

E., Bo^ Works Chemist. 

1906. ^ipps, Ches. B., Mount Prospect Laboratory, 
• Aatbuih Avenue and Eastern Parkway, Brook- 
lyn, N.Y., U.S.A.. Chemist. 

1883. Phipon, Dr. T. L., Casa Mia, Putney, S,W., 
Anal^osl and Consulting Chemist. 

1894. Ploard, Hugh F. K., 44, london Well, London, 

E.C., Metellurgisi. 

O.M. Hok, Dr. 9., Direction der Soda Fabrik, Szoxakowa, 
Qalid«t, Austria, Oiemical Engineer and 

Manafsc. 

1904. Pickard, Gkim H.. c/o The Spencer.Killogg Co., 
Buffalo, N.y., D.S.A,, Chemist 


1905. Pickard;, Green|fai W., Amesbury* Mass,, U.S.A,» 

Eleotrioal Engineer. 

19(&. ^okard, R. H., Isoa, Merlin Road, BUokbom,# 
Teacher and Analyst 

1904. ^okett, Chas. E.. 26, East 33rd Street, BayonnCi 
N.J., 17.S.A., Superintendent, Borax Refinery. 

1904. Pickup, Edgar H., 348, Groat Clowes Street, Higher 

Broughton, l^nohoster, Calico Printer. 

1888. Pilklngton, G., 263, Walmorsiey Road, Bury, 
Lancashire. Analytical Chemist 

1893. mey, Thos, W.. 33. Grove Hill Road, Denmark 

Hill, S,E., Analytical Chemist 

1894. Pilling, John E., A^ow Villas, 78, Whitegate 

Drive, Blackpool, Chemist. 

1906. Pincott Emile R, 222, St. James Street, Montreal, 

Canada, Manager (Nichols C’hemical Co. of 
Canada, Ltd.). 

1906. Pinnock, H. T., Beacon House, Dudley Port, Tipteax, 

Chemist. 

1883. Pipe, Jos.. Messrs. Wm. Henderson & Co., Irvine, 

N.B., Chemical Manufacturer. 

1896. Piper, Walter E., Boston Rubber Shoo Co., Maiden, 
Moss., U.8.A., Chemist. 

190.5. Pirie. Frank I)., Htoneywood Works, Bucksbuni, 
Aberdcoiisiiire, Pajwr Manufacturer. 

1900. Ktmari, Jno. R., c/o Laflin and Rand Powder Co., 

Haskell, N.J., U.S.A., Cliemwt. 

1907. Pitman, Brig.-Gen. John, o/o J. R. Pitmen, Haskell, 

N.J., U.S.A., U.S. Army (retired). 

O.M. KU, T., 16, Coleman Street, London, E.C., Manu- 
fucturiijg Clieniist. 

1902. Pittard, Jno., 30, Mansfield Road, Ilfc«d, Essex, 
Chemical Manufacturer. 

1905. Pittock, C. K., Baithney Estate, Saklaspur, Hassan, 

India, Coftec Grower and Chemist. 

1884. Pittuck, F. W., 19, Stratford Grove, Heaton, 

Ncwcastle-on-Tyne, Technical Chemist 

1899. Pizoy, Jas. H., Belle Vista, J9, Minas de Rio Tinto 
• Ptov. d© Huelva, Spain, Chemist 

1905. Plath. Dr. F., Deutsche Ton- und Stcinzeugwerke, 

A.-G., Berlinerstrasse 22 B., Oharlottenburg, 
Germany, Managing Director. 

1894. Platten, Frank, 12, Montague Hoad, Edgbaston, 

Birmingham, Metallurgies Chemist 

1890. Platts, Jno. U, 12, Alton Terrace, Fairfield, Man- 

chesl^ir. Metallurgical Chemist, 

1896. Plant, All^rt, 120—128, William Street, Now Yfflrk 
City, U.S.A., Wholesale Druggist 
1888. Playfair, David J., 7, Victoria C^oent, DowanldU, 
Glasgow, Manufacturing Chemist 
1907. Playter, Geo. H., 6, Beacon Street, Boston, MaM., 
U.S.A., Mining Engineer. 

1891. Pocklington, Uy., 41. Virginia Hoad, Leeds, 

Assurance Co. *8 Local Manager. 

1901. Pollard, Wm., Museum, Jermyn Street, London, 

S.W., Chemist (H.M. Geologiual Survey). 

1904. PoUitt, Dr. Geo. P.. Winnuigtoa, Northwioh, 
Cheshire, Chemist. 

1002. PoIHtt, Jas. C. T., Church Hill, Solihull. Warwick- 
shire. Managing Chemist 

1893. Pollitt R. B., Civil Engineer. * 

1883. Pollock, A., Kirkland, Bonbill, Dumbartonshire, 
Dyeworlu Manager. 

1890. Pomeroy, Dr. Chas. T., 55. Broad Street, Newaik, 
N.J., U.S.A., %kk Manufacturer. 

1806. Pond, Prof. G. G., State College, Cmtre Co., Pa», 
U.S.A., Professor of Chemistry. 

O.M. Pond, J. A., 99, Queen Street, Auckland, Now 
Zealand. Analytical Oberaist 

1906. Pont, A. Felix du, Box 31, Wilmington, Del., X7.S.A., 

Explosives Manufacturer. i 

1895. Pont Pierre 8. dn, Wilmington, Del, U.S.A., 

Explosives Manufacturer. 

1892. Pope, Frank, c/o The Dunwoody Bros. Soap Oct., 

Denver, Oolo., U.S.A.. Chemist. 

O.M. Pope, 8., 35, Victoria Road, Runeoro, Chatxdli^ 
Works Maouer. 

1899. Untvewity, 
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Pone, Prof. W. J., F.R.8., Mnniqlpal School of 
Teohnologv, M»nohe«ter ^ and (Journal*). Cor- 
che*ter, Bramhall, Oheahire, Profewor of 
Chemistry. 

Popplewell. Jos. M.. Provan Chemical Works, 
ProTanmill. Qlasgow, Chemist. 

Porter. A. Felix, 1613, Rodney Street, Wilmincton, 
Del., XT.S.A., Chemist. 

Porter, Herbert, 80, Lancaster Avenue, Fennel 
Street, Manchester, Alkali Inspector. 

Porter, J. Kdw., P.O. Box 78i5. and 205, W. 

tJeuoace Street, Syracuse, N.Y., TJ.S.A., Clicmist. 
Porter, John J.. Box 661. Staunton, Va., U.S.A., 
Chemist and Metallui'Kist. 

Porter, Jno. L,, New Orleans iSewcrage Board, 602, 
Carondelet Street, New Orleans, I,a., U.S.A., 
Chemist. 

Portlier. Kdward C.. Uoliert Portlier Brewing Co., 
Alexandria, Va., II.S.A., Chemist. 

Potter. Chas. E.. Ijove J.aue .Sugar BeOnery, 
Liverpool. Sugar Works Chemist. 

Potler. Chas. Ed , e/o City Dairy Co , Ltd., Spadina 
th'eseeut, 7'oronto, (iaiiada, Otmeral Manager. 
I'ottor. tlias. J.. Heaton Hall. Newcustlo-on-Tyne, 
Cement Manufacturer. 

Potter. E. P.. Sahvick Hall, near Preston, Alkali 
Manufacturer. 

Potter. Dr. H. Noel. 510. West 23rd Street, New 
York City, 11.S.A., Electncul Engineer. I 

Potter, N. S.. juii., c/o Western States Portland ' 
Cement Co , lndc|)endenee. Kas.. U S. A.. Chemist. i 
Potter. Rowland S., Eastliury. Upland Park ' 
Avenue, Ixnighton, Essex, Chemist. j 

I’otts. Oeo. E.. 18. 'rremont Street. Pottsville. Pa., 1 
U.H.A.. Explosives Maiinfaeturer. j 

Pough, Frank IL, c/o T. and S. C. White Co„ 28. j 
Burling Slip, New York City, U.H.A., Manager. j 
Powell, A., Ernest, 40, Monton Street, Moss Side, i 
Manchester. Oil Merchant. ! 

Powell. Harry J., .60(1, Lordship Lane. I,ondon, S. E., i 
Class Manufacturer. ' ! 

Powell, L. 8., I'he Old Manor House, Ashley, i 
Stookbndge, Hants, Electrician. ' 

Power, Dr. Fred. B., Wellcome Research Lahora- j 
torics. 6, King Street, Snow Hill, Ixmdon, E.C., ! 
Director. j 

Powney, Wm. E. F.. Department of Mines, hklfii. 

Upjicr Egvpt., Analytical tlhemist. I 

Pratt, N. P., Laboratory, Atlanta, Ga., U.S.A., ' 
Manufacturing Chemist. | 

Pratt. Walter E., Ps.tehctts, Caton, near Lancaster, | 
Analytical Chemist. 

Prentice, Dr. Bertram, Royal Technical Institute, 
Salforrl, Lecturer on Chemistry. 

Prentice, Dr. DavHI, The Nook, Whitefield Road, 
Stockton Heath. Warrington, Chemist 
Prentice. .Ins., Cossiiiore Sugar Works, (Vissiporo, 
Calcutta, India t’hemist. 

Prentiss, 0. L., c/o Parson Alanufacturing Co., 
299, Broadway.New York City, U.S.A., 7’reasurcr. 
Ihescotf. Sami. 730, Iloylston Street, Boston. 

Mass., U.S.A.. liistriictor in Bacteriology, 

Preston, Jas. F., Uiwell, Moss., U.S.A.', Maiiu- 
faeturing Chomist. 

Prestoii-.lackson. .1. W. A.. Ckistleford. Yorkshire. 

Consulting and Analytical Chemist and Druggist. 
Price, Arthur F., 260.3, Broadway, San Francisco, 
Cal.f U.S.A.. Analytical Chemist. 

Price. Dr. O'. Slater, The Teolmical School, Ihr. 

minghaiit, isicturcr on Chemistry. 

Prichard. Norman B., Tweed, Ontario. Canaila, 
8u]ierinteiident. 

Prideanx. E. B. R., 02. Queen Street; and (Journals). 
Heriot Watt College, Edinburgh, Beseareh 
Chemist. 

Priest, Goo. We«ley, Mansfield, Mass., U.S.A., 
Manufacturer. 

Pricstman, A.. 17, Falkncr Square, Uverpoot, 
Drysalter. 

Pring, J. N., Linden Bank, Sandbaoh, Cheshire, 
Student. 


1899. 


1893. 
I 1903. 

I 

j 1896. 
j O.M. 

^ 1884. 
1890. 
O.M. 

1901. 

1894. 
1907. 
11H.I6. 
1005. 

1899. 

1894. 

O.M. 

O.M. 

1903. 

1902. 
1894. 
I!K(6. 

1905. 


Pr^-t^rlige, H. C., Pekalonaan, Java, Nhtber- 
Undi Indies, Director e< finger Oc^ £!xped< 
menul Stetion. 

Pritobardg Kdgor -J., 5, Cumberiead OatOg Kew, 
Sufrrey, Works Manager. 

Pritchard, Philip M., CJhief Sugar’s Office, 
tjnited Alkali Co., Ltd., WidnesTSngineer. 

Proohazka. Dr. Oeo, A.. 138, West 18fch Street, J^ew 
York City, U.8.A., Colour Manufacturer. 

Procter, Prof. H. R., The Dniveraity, Leeds; and 
(Journals) Rowangarth, Ben Rhydding, near 
Leeds, Yorks., Lecturer on Tanning. ' 

Procter, J. W., Skeldergato Bridge, York, Manure 
Manufacturer. , 

Pro{!tor, Miss Anne J7, Free Library, Widnes, 
Librarian. 

Proctor, C.. 43 a. London Road, Forest Hili, S.E., 
Analytical Chemist. 

Promich. C.. 224, Randolph Street, Oliicego, Ill., 
U.S.A., (.-olonr Merchant. 

Proude, Jas., 30. Cromwell Terrace, Halifax, ^orks.. 
Soap Works Chemist and Manaser. 

Puckliaber, (Jeo. <'.. 1(55, Rodney Htreet, Brooklyn. 
N.Y., U.tS.A.. (due Maker. 

Piidney, Syciney H., 15(5, Bollwood Avenue, Toronto, 
Canadn, Forerunn. 

Pugh, John V.. Uniting House. AlJealcy. near 
Coventry. Works Director (Rudge WJiItw'orth, 
Ltd.). 

Pullar, Kdimind, Keirfield, Bridge of Allan, N.B., 
Manufacturer. 

Pullar, Herbert H., PulIaFs Dyoworks. Perth, N.B.. 
Dyer. ® 

Pullfir, Sir Itobort, M.P. ; Journals to Jas. Oaigie, 
•Sandoiuaii Public Library. Perth, N.B., Dvof! 

Pullar, R. D., Piillar's Dyeworks, Perth, "N.B,, 
Dyer. 

PiilHii, Sydney R., Attasi Mines, Princiau, Dunkwa 
Station. Sokondi, (Jold (bast Colony, (Jhoniist. 

Pnntan, H. H. C., 10, London Chambers, Durban, 
Natal, Public Analyst. 

Purdie, Dr. Tho«., F.R.S., 14, South Street, St. 
Andrews, N.B., Professor of Chemistry. 

Purv«s, Geo., The Refinery, Canal Bank, St. 
Ambriose Street, St. Henri de Montreal, Canada, 
(’hfuiiist and Works Manager. 

Pyman, Dr. Frank Lee, The Oaks, Hitchin, Herts., 
Chemist. 


Q 

1903. Queen>, Jno. F., (Journals) Monsanto Choinical 
Wfirks, and (cointniinicaiions) 1810, South 2nd 
Street, St. Louis, Mo., U.tS.A., Chemical Manu* 
facturcr. 

1905. Queiroz, Dr. Luiz M. Pinto de, Caixn 255, Sao 
Paulo, Brazil, Manufacturing t.hemjHt. 

1903. Queneau, Augustin L., c/o New Jersey Zinc Co., 
South Bethlehem, Pa., U.S.A., Mining Engineer. 

1887. Quibell, Oliver, Shalem I^o^lgo, NewarK-on*Trent, 
Manure Manufacturer. 

1902. Quinau. Kenneth B., c/o J!)e Boers Explosives Works, 
Somerset West, C.C., South Africa, Chemist. 

1897. Quinan, Wra. R., (sTournals) (General Manager, De 
l^ra Explosives Works, Dynamite Factory, 
Capo Colony, South Africa; and (subscriptions) 
o/o Do Beers Consolidated Minos, 15. St. Swithin's 
Lane, E.C., Superintendent (Powder Works). 

1897. Quirk, Jno. S., Tjoad Smelting Works, St. Helens, 
Lancs., Manager. 


R 

1898. EadcIiSe, Lionel 0., 431, Stretford Road. Mwi- 
cneatcr. Chemist. * 

1904. Rademaoher, Dr. FerdJiiand, PTM-Owolinenthai, 
Austria, Chemicid ManufacFtorer. 
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1900. £me«t 6., 49, Btnest Bt^t, West Norwood, 

1995. Rammer, Iioois C., 141^ Broadway, New York 
City. U.S.A., Patent Lawyer. 

1906. BafiPt.. Dr. Albert K?, Moosle. Pa.. U.S.A., Chemist. 

1901. Ralston, Wm., 3, Windsor Terrace, Llnthouse, 

Glasgow, Government Chemist. 

1902. Ramsay, A. Alexander, Laboratory. Department of 

Agriculture. 136, Geo^e Street, Sydney, N.8.W., 
Australia, Assistant Chemist. 

O.M. Ramsay, Sir William, K.O.B., F.K.6., University 
College, London, W.C.: Journals to 10, Chester 
Terras N.W., PAfesaorof Chemistry. 

1885. Ramsay, W., c/o Caminell. I^iird ana Co., Ltd., 

^ Birkenhead Ironworks, Birkenhead, Chemist and 
* Aasayer. 

1898. Ramsden, Andrew, York Villa, Walmersley Road, 
Bxiry, Thanes., Sugar Works Manager. 

1906. Hanck. Samuel H., Ryeison Ihiblic Library Building, 
Or^d Rapids. Mich.. U.S.A. Librarian. 

1901. Ransom, Francis. The Chiltcrns, Hitohin, Herts., 
Manufacturing Pharmaceutical Chemist. 

1905. Ransom, H. B., 78. St. George's Square, London, 

S.W., Engineer. 

1904. Rapeljc, Walter 8., 967, Liberty Avenue, Brooklyn, 

N.y., U.S.A., Chemist. 

1898, Ratohen, Dr. Julius, The Highlands, Runcorn, 
Cheshire, Consulting Chemist (United Alkali 
Co.). 

1906. Raschig, Dr. F., Liulwigshafcn a/Rhein, Geruiany, 

Manufacturing Ghen^t. 

1893. Ratcliff, Frank D.. Tiio Cottage, Green Uill, Broms- ^ 
grove, Worcestershire. Vinegar Brower. 
t^4. Ratoliffe, 0. F., c/o JJrotherton and Co., Ltd., ( 
Provan Chemical Works, Millerston, Glasgow, j 
Tar Distiller. ; 

1994. Rat-oliffe. Mrs. F. A., The ()rchnrd, Dulwich Common, i 
West Dulwich, 8.L. j 

1898. Ratonffe, Walter, 21, Mawdsley Street, Bolton, j 
Analytical Chemist. j 

1896. Rau, Dr. H. M.. 130-132, Piwl Street. Now York i 
City, U.S.A., Chemist. a | 

4901. Rauter, Dr. G., (’auerntrasse, 2, Clmnottenburg, 

I, boi Berlin, (icrmany. Engineering Chemist. ! 

1901. Rawlins, Horl)ert J. L., The Cottage, ilainhill, j 

Lancashire, Managing Dimitor. 

1903. Rawolle^ Frederick 0., v/o Mar.v and Rawolle. 100, i 

William Street, New York (Tty, U.S.A., Chemist. 
O.M. Kawson, Chris., 2, Melbtmriic Place, Bradford, 
Consulting Chemist. 

1900. Raymond, K. 8., Matsliairs (’o-op(‘r«»ive Breweries 
Co., l^ld., Paddington, Sydnt'y, X.S.W'., Ans- j 
tralia, Brower. ! 

1895. Read, E. J., 8t. Ives, The Avenue, Gravesend, Kent, j 
Analyst. j 

1890. Rcade, Thos., Sebright House, Tettenhall Wood, j 
Wolverhampton, Manufacturing Chemist. i 

O.M. Readman, Dr. J. B., Myiidc Park, Hereford, 
Analytioal and (>>nsultiug Cliemist. 

1907. Rebhun, Frank E., c/o Pennsylvania Salt Manu- I 

facturing Co., Natrona. Pa., U.S.A. I 

1902. Redfeni, C. G., 4, Suutli Street, Finsbury, T.K)ndon, 

E.O., Patent Agent. 

1890. Redgatc, J, G., Traffic Street, Nottingl»am, Aerated 

Water Manufacturer. 

O.M. Redwood, Sir Boverton, 4, Bishopsgate Street 
Within, Ixindon, E.C., Petroleum Expert. 

1884. Redwood, Htyd J., The Chestnuts. Eritb Road, 
Bexley Heath, Kent, Technical (Chemist. ! 

1887. l^WQod, Robt., 4, Bishopsgate Street Within, i 
London, E.C., Secretary. 

1891. Redwood, T. Horne, Olveston, SedleBcombo Road, 

St. LeoQatd*6*on-Sea. Anabdieal (chemist. 

1886. Ri6e, Dr. A,, 16, Mauldetli Road, Withington, Man> 

cheater, AniUne Dye Mauufaotturer. 

1884. Reed, Albert The Grange, Leigham Court Road, 
lai S.W., Paper Works diemist. 

1802. Reed, H^'lurt C., o/o Stamford Manufacturing 
StamfM, Cozin.f U.S.A., Chemist. 

1905. Reed, Herbert W., 153, MUk Street, Boston,,Mass., 

U.S.A., Dye Salesman. 


1895. Reed, Dr. J. RaAangK, Dombledon Mill, Caima. 

North. Queenslana, Sugar Manufaoturer. ^ 
1006. Reed. William, Bridge House, Bridw Road, 
MiUwrtU, E., Foreman. (Doailveriaing Worln). 
1893. Reekie, J. A., Woodhouuo, Hayfitld, Derbyahire, 
Calico Printer’s CJolour Mixer. 

1883. Reeks, T. H., 106, Queen Victoria Street, London, 

E.C., Analytical and Consulting CSiemiat. 

1897. Rees, W. H., e/o Alanicda Sugar Co., Alvarado, 
Cal,, U.S.A,, Chemist. 

1900. Rees, Walter J., c/o (^bann, BroK. and Co., Ltd., 
Smcthwi<jk, near Biriningliain, Glass Works 
(licmist. 

1900. Reese, Dr. Chas. L., c/o Kepauno Chemical Co., 
Chester, Pa., U.8.A., CJhewist. 

1897. Reid, Andrew. .37, Mount Stuart Street, Shawlands, 

Glasgow, Chemist. 

1906. Reid, James, Moffat Mills, Airdrie, N.B., Chemist. 

1905. Reid, Dr. John H., 11, Glover Street. Birkenhead, 

(Tiemist. 

1907. Reid. Rol)ert. Ageneia do Tharsis. Huelva, Spain, 

Analyti<*a! Chemist. 

1896. Keid, Hold., Oil Mills, Horbury Bridge, near Wake* 

held. Chemical Student. 

1896. Reid, T. Anderson, o/o Johnsen, Jorgensen, and 
Wottre, 38. Victoria Buildings, Maamhester, 
Works Manager. 

O.M. Iteid, Walter F,, Fieldsido, Addlestooe, Surrey, 
Technical Ciiernist. 

1893. Reid. Wm., Jun., Bombay Dyeworks, Dador, 

Bombay, India, Dyer. 

1904. Ht'inherz, t)tlo, 9, lloatun Grove. Bradford. Yorks., 
Chemist. 

1906. Keinhold, Guf-tnve. 11, Hervey Roa<l, Blackheath, 

S.E.. Worloi Manager. 

1898. Reitmever, Robt. E. D,, 63, Outched FViars, 

l^)nf1on, K.(^, (Tiomieal Merchant. 

1904. Remington, Pnif. Jtiseph P., 1832, Pine Street, 

Philadelphia, Pa., U.S.A., Author, U.8. Phar¬ 
macopoeia. 

1900. Remington, J. Stewart, Aynsomc, Grange-over- 

Sandn, K.8.O., I.#ancs., Consulting Chemist. 

1903. Remscri, President Ira. Johns Hopkins University, 

Baltimore, Md.. U.S.A., Ib^osiueut. * 

1884. lU'iiaut. F. W.. 17, Emanuel Avenue, Friar’s Park, 

Acton, W., Secretary. 

1906. Render. Fredk., Unrlcrley House, Whiteffeld, Man- 

ohester, Explosives Manufacturer. 

O.M. Rennie, Dr. E. H., University of Adelaide, South 
Australia, Professor of Chemistry. 

1901. Ren wick, Frank F.. Cro||»r villa, Warley Roa^ 

Brentwood, Essex, chemist (Phetographio 
W'orkM). 

1907. Reoch, Hoix'rt A. H., Coeheuo Manufacturing Co., 

Dover, N.IL, U.S..A., ITrintworks Superintendent. 

1894. Rottie, I'lioodoro, 16, Great King Street, Etlinbui^h, 

Metallurgical Chemist. 

1896. Reubens, (Tias. M.. 143. West 111th Street, New 
York City, U.S.A., Chemist.. • 

1905. Revis, 0:>cil, 77, King Street West, Hammersmith, 

W., Analyst. 

O.M. Reynolds, Dr. J. Emerson, F.R.S., 29, Campden Hill 
Court, Kensington, Vf., ITrofessor of Chemistry. 

1904. Khett, Edmund, American Ether €!o.? Raohmond, 

Va., U.S.A., Superintendent. 

O.M. Rhodes, E., c/o Thos. Vickers and Sons, Widnet, 
Technical CTiemist 

1892. Rhodes, P. J., Church Bridge House, Aoorington, 
Dye and Print Works Manager. « 

1902. Rhouin, B. £. F., Sauit Ste. Marie, Ont., 

CTiemioal Engineer. 

1905. Richard, Francis C., Range Quarters, Mount MoigaiU*. 

Queensland, Assayer (Mt. Morgan G.liL Go.L 
1889. Richards, Edgar, 00. Ayrault Street, Newport, E.L, 
U.H.A., Analytical Chemist. 

1888. Biohardson, Clifford, New York Testing hfkldtttMmi 
Long Island City, K.Y., U.S.ik., Uhemi<A 
En^noer, 
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ttehiMbni, F. J„ Ghesiiokl WDt]ai,l4BBMBdI>ook*, UOO. lUAart% Wol ifoittkio, WOdcM^Mi 
_ DabUa. InlMid, OwmicaniNiure IbMuifaoturari riiut^ Brewer and Asd^ ' , ' 

Biiduodfoa, V. W., City Aotlnt'i Offioe^ Bra^ord i 1802. Boberti, Wm. H., Lynwc^ WeSHogtoa Md, 
and (dooraals) Oak Lea, M^ton-is-Wharledide, Wavertne, Uverp^, Ana^tioal Cftraiiit. 

¥o<k«hin, Aoalyttoal Chemist. 1902. Bobertshaw, Chas. D., o/o Cmaa Frioa and Clo., 

ffiohsidson, Jno. B., o/o H. D. Poohin and Co., OUwoika, Belvedere, Kent, AnalytieaiC^emlpt. 

. 1881. Bobirtson, Alex. A., Biversdaie, CressiBgtmi Park, 

Baildmgs, 10. Leeds | Liverpool, Teolmioal Chemist, 

o. i 1887. Eobortaon, Andrew, J., 2, North Ninth Street, Bit*- 

mchar^on, 8 . SL, 41B, Mam Street, Bonhill, N.B., : „oad, Vo., U.S.A.. Analytical Chemlit, 

n ^ ! 1903. Bobertson, Fred., 128, Wellington Street, Qlasgow, 

Bioh^n, Walter W., JUdingham, Park View | Analytical Chemist. 

^oent, Boimdhay, Leeds, Manufacturing ; 1900 . Robertson. Jas., 6 . Windsor Terrace. I/sfroy Street, 
Qiomist. ,, „ , , i Coatbridge, N.B., Analytical Chemist. 

, BiohardTOli, Wm., ^ I homheld Road, West Park, 1891. Bobertson, Dr. Robt., 9, Sewardstone Bond I 
Headinglev, Le^s, Dryaalter. (Journals) Royal Gunpowder Factory, 'WWthom 

Bio^dson, Wm. Ifernokj^4306, FoMtyillc Aveniie, Abbey, Essex, Analytical Chemist. 

Chicago, Bi., UB.A,, Chemist (SWt Mid Co.), j 1905 . Robertson, Robt., I3n, Peorl Street, Boston, Mass., 
Riohardsom Wm. H.. Newsky Thread Mis, Malaja [ U _ Dyestuff Salesman. 

Motnaja, St. Petersburg, Russia, Textile 1 igg;. Robinson, Clarence J., Westcrieigh, West New 

T>* I o n«i TV I c r. 1 Brighton, N. Y., U.S,A.» Chemist. 

Rioh^son, ^m. S.p 201, Htgli Street, Unooln, ; Robinson. Edw. B.. 2. Wostoott Street, Hull, OU 

UhenucAl Manure Mauutaoturor. Distiller 

Ri^rnomi, a ])., 8 , Woodiield Road, Ealing. W., 1904. Robinson, ’ Prof. Franklin C., Bowdoin College, 

<^iet Cliomist (Aylesbury Dairy Co.). Brunswick, Maine, U.S.A., Professor of 

Richmond, ,Juo. R., 14, Jnorth Hoad, West Kirby, ; Chemistry. 

taeshire iUkali Works Manager. ' 1902. Robinson. Hy. Fisbwiek, Culoheth Chemical Works, 

Riemnond, Sylvester 0., 12, Amblccote Road, Grove ; Newton Heath, Manchester, Manufacturing 

Park. 1/ie, B.E., Analytical Clieniist. Chemist 

Ricketts, Guy D.. 25. lluskissou Ktreet Liverpool, q.M. Robinson, ' II. H., 76. Finborough Road. West 
Ixicturer on Metallurgy (l.iverpool University). Brompton, K.W., Analytical Chemist. 

Rimiell, K., 87. Hommgtow .Street. Burtoii-mi. j hk) 7 . Robinson. Herbert «JV., Robinson Hros., Lid., 

,, tv , , r a. . ! Ryders (,'recn. WoKt .Bromwich, StaffordHliire, 

Ridding, Howard U., School of Minos, Clinton Road, 

Redruth, (Cornwall. Priucipal. y jl. Roluuson, ,Ini,.! 8 . .Dliort Road. W’ldnes, Chemical 

KideaJ, Dr. Samuw. haboratory, 28, \i(.*tona Street, EugmeiT 

Westminsler, fS.W.. (^usultiiig Chemist. O.M. Robinson, Jos., Farnwortb, Widnes, Chemical 

Ridge. 11. M., Owton Manor, Sonton (Ww. Co. Manufacturer 

Durham Mming I'kiginoer. „ , 1887. Robinson, Thomas, (Journals) 401, V^cst Street, 

Ridsdale. C H Ravenscrolt. Roman Roa(\ Lm- Glasgow; and (communications). The Villa, 

tboriie, .Middlesbrough. Auslylieal (lieimst. Nitshill, Chemical Works Manager. 

. Kwleiw Kuiil J.. e/o Eastern Dynamite Co.. 1902 . Robitsehek, Carl, 200, Worth Street, New York 
Foroite Works. Landing, i\.J., U.S.A,, Works City, U.S.A., Seieutiiio Brewer. 

Cnomist. 1884. Rodger, Edw., 1, Clairmont Gardens, Qlasgow, W. 

L Riftderer. Dr. Herman y.. 2ol, West Street, xTia ^ a.. 

New York City. U.S.A., Cl.en.isl, Bobort, Government Uboratory aement’a 

. Rigg. GilU-rl. e/o New .leisev Z,n< Co.. Palniertni,, „ 1,“'' strand Ismdon. W.O., Chemist. 

Carbon Co J*m USA ' l5M)r». Rodger. K. L., Snifolk llonse. Cannon Stroet, 

. Riker. Jno. .1.. 4(1, tiedar Street, New York City. Loudon. E.C.. Manager (I'ena Copper Mines). 

ij.S.A., Merchant, ' 1904. Roeber, Dr. E. F., 114, Liberty Street, New York 

, Riley, E., 2, City Road. Finsbury Square, I/miion, City, U.S.A., Editor. •‘Eleotroohemical Industry.” 

E.C.. -Metallurgical Chemist. 1903. Roolofsen, Dr. J. A., e/o Coal Distillation (5o., 

. Riley, J. E., i/o John Rilev A Sous. Haptoii. near Middlesbrough, Yorks., Works Manager. 

Accrington, Chemical Manufacturin'. i 1905. Rogers, Dr. Allen. Pratt Institute, Brooklyn, N.Y., 

Riley, Jno., Mayfield, Thornlieliank, near Glasgow, U.S.A.- Research Chemist. 

I'rint Works Manager. i 1900. Rogers, Goo. J.. Wallaroo Smelting Works, South 

i- Riley, Louis J., 8, Newton Road, i.ondon, W., Australia, Chemist. 

Chemist. i *990. Rogers, Harry, 6, Stoke Newington Common, 

I. Pjley, W. A., Ho'reldonc, College Road, Norwich, i , N. 

Brewer. : 1899. Rogers, .John, Ardeer Factory, Stevenston, Ayrshire, 

k Rink, Arnold. II, Bridgewater Street. Barbican, I N.B., Chemist. 

lamdon. E.C., Tannin Extract Manufacturer. i *907. Roller. Prank H., 526. 31st Street, Oakland, Cal., 
L Rintoiil, Wm,. 4, Sewardstone Road, W'altham U.S.A.. Powder Works Superintendent. 

Abbey, Essex, Explosives Chemist. *998. Roller, H. C.. Verona, and Riverselale Avenues, 

, Ripley, PhlUp F., 48. Central Street, Andover, Mass., i Newark. N.J., U.S.A., Superintendent. 

U.8.A., Chemist. *899, Rollin, Ohas., Bylton, East Jarrow-on-Tyne, 

1 . Eitaon. T. N., 1, West Oiff Villas, West Cliff Road, i Chemical Manufacturer. 

Raiiisgate, Gas Engineer. ; O.M. Rollin. J. 0., 1, St. Nicholas Buildings, Newcastle. 

1. RiviAre, Harry V., 232, Lafayette Street. Salem, ' on-Tyne, Ohemioal Manufacturer. 

Mass., U.S.A., Chemist and Leather Superin- *905- Romanes, J. W., Minas do Rio 'Tinto, Huelva, Spain, 
tendent. ! Chemical Engineer. 

. Rii, W. P., Frooeeter House. Kinglako Road, I *898. Roode, Rudolf de, International Paper Od', Gists 
Egren»nt, Clieshire, Potter. Falls, N.Y., U.S.A., Chemist and Superintendent, 

k Roberta, C. F., Unfltts, Delph, via Oldham, Qiemioal i O.M. Bosooe, Sir Henry, F.R.S., 10, flramlutm Oudens, 
Merchant I South Kensington, S.W., Consulting Chemist. 

. Roberts, F. G. Adair, Oak Hill Lodge, Frognal, i 1901. Rosoow, Jas., 471, Park Avenue, Paterson, N.J., 
N.W., Chemical Manufacturer. i D.8.A., Colourist and Chemist. 

. Roberts, H. E. U., 14, Newton Road, Faversham, I 1893. Rosoow, Jno. F., P.O. Box 417, 'Boonton, K-J), 
Kent, Chemist (Cotton Powder Co., Ltd.). [ U.8.A., Print Works Chemist L. 

k Roberta, B. Wightwick, 22, Oslle Artnro Brat, Val' 1899. Bosoow, Wm., 24, Prince Street, Tfiwteoket, B.L, 
paraiso. Chili, Analytical and Oonsotting Chemist. | U.S. A., Analytiosl CSiemist 
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W*', «#»#4pbj^ Prt X, jc, 68a, SfMdim Arenue, 

; Xoro&to, CuiMis, and (JouiruOa) 208. Kirk i 

‘ Mmaa, Syt«u»o, N.y.. O.8.A.. ProJeagor trf 

loftj n Engineering. 

iSe 5“"“^^*'* Chemist. 

\m. Roeenmttten, Dr. Geo. D., 1700, Fitewatet Street, 
Station D, Philadriphla, Pa„ O.S.A., Manu- 
laotoring Obomtot. 

190B. Eo^ain, Walter, Park View, Park Eoad, Ted- 
diugtoQ, Ghenii^ ajid Motivllurgi^t. ; 

18»6. Eo^helm. Dr. Otto, 68, Belsise Park Gardens, 

• Hftmpste&d. N.W.a Rmoaroh Chemist. 

1887. Rosa, Alex. J.J..Tayavalla, Falkirk, N.B., Chemical < 

Manufacturer. ! 

18B3. Eojs, Arthur, 1, Olengall Eoad, Old Kent Eoad, : 

liondon, S.E., Analytical Chemist. 

1800. Rose, Raymond. Public Analyst’s Office. Burnley, i 
Lancashire, Analytical Chemist. 

1800. Rossi, Auguste J., c/o Roessler Hasslachcr Chemical ' 
Co., Perth Amboy, N.J., U.S.A., Mining Engineer. 
1906. Rossi, Jxiuis M., c/o Forth Amboy (‘hmnical Works , ' 
Perth Amboy. N.J., U.S.A,. Mining Engineer. 
1906. Rospiter, E. C., <1, Park Poatl. West Smethwick, 
Birminghum, Chemical kkigiuecr. 

1888. Rothwell, C. F. Seymour, Photographic Works, 1 

MobberJoy, Choshiro, Chemist. ; 

1905. Rothwell, Robert George Streol, Moss Side, i 

Manchester, Chemistry and Physics Teacher. • 
O.M. Rottenburg, Paul, Castlo Chambers. 66, West ; 
Regent Street, (Glasgow, Chemical Merchant. ! 

1889. Rouse, H. W., 62, Russell Rtwid. Cnstoni House, E., 

Foreman (Sulphuric Acid Works). 

1903. Rouse, W'm.. 26, Albert Slreel, Alexandria, Dum- I 

liartonshire, (’hemist. i 

1900. Rowell, Herbert W., c/o Locke. Lancaster and Go., 

Ltd., Bridge Road. IJmebouse. R., Analytical 
Chemist.. 

O.M. Rowland, W. L., 4800, Chester Avenue,•Philadelphia, 
Pa., U.S.A., Chemist. 

1904. Rowley, Kmest W., Chemical Laboratory, Loco¬ 

motive Department, North Eastern Railway, 
Gateahead-on-Tyne, Analytical Chemist. 

1901. Rowldy, Walter Eugene, c/o SchocUkopf, Hartford 

and Hanna Co., 100, William Street, New York 
City, U.B.A. 

1904. Rowling, 8. B., 1, Beechwood, Kendal, Westmore¬ 
land. Chemist. 

1806. Roval-Dawson, H., o/o Messrs. Peyton & Son, 
Chemical VVorks, Lister Street, Birmingham, 
OhemiAt. 

1888. Royle. Chas. L., c/o Parry and Co., Samulkot, 
Godaveri District, Miulras, India, Sugar Chemist. 
1898. Boyle, Tlios. H., (Journals) 12, Barfleld ViUaa, 
George I.ane, Woodford, Essex, and (oommunioa- 
tions) Bareilly, United Provinces, India, Chemist. 
O.M. Royse, 8. W., 8t. Andrew’s Chambers, 20, Albert i 
Square, Manchester, Chemical Engineer. i 

1902. BUoker, Dr. Hermann von, 675, Potomac Avenue, 

Buffalo, N.Y.. U.8.A., Chemist. , 

1890. Buddook, Fred. G., Corporation Street, Warrington, | 

Analytical Chemist. 

1896. Budge, Alfred, Sutton, Alkali Works, St. Helens, I 
Lanes., Analytical Choraiat. 

1904. Buef, Harry H., c/o The Warner Chemical Co., ! 

• Cartei^t, N.J., U.S.A.. Chemist. ; 

1884. Bnffle, Jno., Musley, Ware, Herts., Consulting ^ 
Chemist and Eleotrician. 

1906. Eiiger, Richard, 8, Alroy Road, Anfield, Liverpool, 

Chemist. 

1888. Buhl, X«oui8, o/o Roeasler and Hasslacher Chemtoal 
Co., P.O. Box 1998, 100, William Street, New 
YiJgk City, l7.S.A.ADiemioal Merohant. 

O.M. Bumblef C., B^moin Works, Battersea, London, 
S.W., OaxuRe Works Chemist 


lmd» 

'ManaMr. > 

Eimttog, D. A.. Motolaod Otwro, Qobuifg. 

Via,, Auitnlu, AMftjrar. 

Bunfan, Elmer O., Hotefai&i BuUdlm;, WaabiiuMdi; 
D.C.V D.8,A., end Qu Siptotor, 

Eushby, Wm., Btoomiield Hoew, Vortto,, 

AnaJjmt. ' • 

EummU, Dttvid, Cadlmm, Mwkinch, Fife, SooUand, 
Pa^ Maker. 

EumbII, Jno., Anehor Brewery. Britten Street, 
ChelacB, London. S.W., Brewer. 

fiueeell, I)r. W. J., P.B.S., 34, tjpper Hamiltan 
Terrace, London, N.W., Profeegor of Ohemtotry. 

Bust. Eobt. R., 1316, Fourth Street, Pern, HI., 
U.S.A., Ohemist. 

Euttan, IVof. H. F., Medical Faculty. McGUi Uni- 
vereity, Montreal, Canada, Professor of ChomUfa'y. 

Ryan, I*rof. F. (j.; (Journale) «/o Parke, Darto 
and Co., Detroit, Mioh., U.8.A., and (subsoriptioM) 
o/o Parke, Davie and Co., Ill, Queen Viotoria 
Street, London, K.C., Manufacturing Chemist. 

Eynn, ironnue P., 462, Fnirmount Avenue, Jersey 
City, N.J., U.S.A., Chemist. 

Rylaml, Chawnor, 63, Park Eoad, Aston. Birming 
ham. Brewer and Chemist. 


Saalfeld, Adolphe, 2, South King Street, Manchester, 
Chemical Mercliaiit. 

Saarbaoh, Dr, L., 114, Pearl Street, New York City, 

C. S.A., Consulting Chemist. 

Sabin, Alval) H., 432, Sandford Avenue, Flushing, 

I N.Y., U.S.A., Chemist. Varnish Works. 

Sadler, A. E., Sand Hall, Ulvorston, Isincasliire, 
Manufacturing Cliemist. 

Sadler, Sir Samuel A., Middlesbrough-on-Tees, 
Colour Manufaotiirer. 

Sadtior, Dr. S. P.. 14,6, North 10th Street, Phila. 

delpliia, Pa., U.S.A., Consulting Chemist. , 
Sadtier. Dr. S. S., 29, South lOth Street, Fhila- 
dolphiu. P)i.. IJ.S.A., Chemist (U.S. Customs). 
SaffonI, E. Brigham, Albuquerque, New Mexioo, 

D. S.A., Chemist. 

Sage, (.\ Edward, 160—102, Keiinington Park Eosid, 
Loudon, B.P... CJousultiiig Chemist. 

, Saiki. Kenkiehi, 3S, West 68th Street, New York 
City, r.S.A., (Siemist. 

Sslainon, A. Gordon, 1, Fonchureh Avenue, London, 

E. C., ConsulUng Chemist. 

. Salamon, Jno., Kainham, S.U., Essex, Manufac¬ 
turing Chemist. 

I Salis-Mayenfeld, Dr. E. von., 9, Maopherson Terrace, 
Albany, N Y.. U.S.A., Teohnioal Chemist. 

Salm, Louis N., 22, Cliff Street, New York 0(v, 
IJ.S.A. Chemist. 

, Salter, M. J., Oreyriok House, Mickleton, Campddi, 
Gloueestoi'shire, Analytical Chemist. 

Sammet, Dr. G. Viotori 68, Northampton Stmt, 
Boston. Mass, U.S.A., Chemist. 

Samuel, W. Cobden, 66, Croxted Road, West 
Dulwich, 8.E., Analytical CbemiOT. 

Samuelson, Francis A. £., Sir B, SamuelBon and 
Co., Ltd., Middlesbrough, Donmaater. 

Sand, Dr. Henry J, S., Cniversity College, Nottiitg- 
ham. Lecturer and Demonstrator. 

Sanders. J. McConnell, c/o Direooion Generelede 
Adoanas, Palaoio Necional, Mexioo, IX: 
Analytical Chemist. 

Seinders, Warren W., c/o Larkin Soap Co., Boifidd, 
N.Y., D.S.A., CffioniisC 
Sanderson, John, o/o K 8. Ckihen, Ltd., 15, 

well Qose, London, E.0.V Chemist. o/ :;, 

Bandenon, T. C., Dnboise Avenue, , 


Brightcm, N.Y., D.S.A, Chemical Kj^neec’/;.''^-’: 
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Sanford, P. Oerald, 20, Colluadlfttreet, London, £.C.| | 
r Public Analjwt and Conaaltins^C^emist 
idol. Sanger, Prof. Cluu'Iea Hobt, Harviuxl College, i 
Cambridge, MaM.,U.S.A., Profouor of Cbemistiy. i 
J890. Saniter. E. fl., Strafford Villa, Moorgate, Bother- i 
b&nu Amdviioid Chemiat. 

1901. Samnt, Dr. W., Carpenter Steel Oo., Beading, I 
Aa, n.S.A., Chemist and Metallurgiit. | 

t90S. Saunders, Lewis £., o/o Norton Emery Wheel Co.. > 
Kiagidw Palls, N.Y., li.S.A., Electro-Comical ^ 
Snmneer. i 

tnS; Saunden, Waites M., 20, Dewey Street, OIneyville, 
R.I., U.S.A., AnalyUoa! Chemist. ^ 

1895. Savage, Arthur E., Charles Street, Eifttemwick, 
Victoria, Australia, Metallur^t. 

1895. Sawers, Wm. D., 1, Athole Gardens Place, Glasgow, | 

Chemist. ! 

1903. Sawin, Luther R., Mt. Kisoo laboratory. Mount ' 
Kisco, N.Y., U.S.A., Bacteriologist. 1 

1901. Sawyer, lb-, Harris E.. c/o Fellon and Son. 624. i 
bJast Second Street, South Boston, Mass,, U.S.A., • 
Oiemist. 

1896. Saxe, Sigraond. 107, Manhattan Avenue, New York ; 

City, U.S.A., Manufacturing Chemiiit. ; 

1895. Sayer, Harry, 5, Orchard Road, High Barnet, 
Herts., Metallurgical ('heinist. | 

1890. Sayers, Jos. 3., Nol>el Villa, Stevenston, Ayrshire, ! 
Explosives Chemist. 

1895. Scales, F. Shillington, “ Jersey," St. BonmbM Hoad, 
Cambridge. 

1890. Schaak, Dr. Milton J.. 108, Bonn Street, Brooklyn, 
N.Y.. U.S.A., Chemist. 

O.M, Sohaok-Sommer, Dr. G.. 48, Marlbijrough Mansions, 
Victoria Street, London, S.W., Sugar Refiner. 
1899. Schaefer, Dr. L., Maywood, N.J., U.S.A., Manu¬ 
facturing ChemLst. 

1903. Snhanoho, Herman (•., 3401, Grays Ferry Road, 
Philade^hia, Pa.. U.S.A., Chemist. 

1906. SebefTer. Heiuru'h, 7, Couyngham Rood. lluKluffim*. 

Mancheater. ("lieinical Apparatus Manufacturer. 
16(^. Kcheidel, Dr. Aug., Union (Mub, Sytbiey, X.S.W,, 
Australia, Managing Director. 

1880. SebuDhaas, Henry Aff., Thornlull, Beach Hoad, 

^ Hartford, Nortliwich, Mcclmiucal Engineer. 

1004. Schenck, Henry, 15, University Place, New York 
Oily, U.S.A. 

1894. Sohidrowitz, Dr. P., 57, Chancery Ivane, London, 

W.U, R^oandi (Jhomiai. 

1895. Scbioffclin. 1>. W. Jay, 841, Southern Boulevard, 

New York tHty, U.o.A., Mannfaeturing Chemist. 

1901. Scbicren. G. Arthur, Dixie Timnery, Bristol, Term., 

U.Si,A., Meehanical Engineer and Tanner. 

1905. ' Schill, Dr. Emil, c/o 0. JSieglc Co., 79, Duane Street, 

New Y'ork City, U.S.A., Chemist. 

1902. Schlegel, Jno. Wm., cor. Main and Toledo Avenues, 

Elmhurst, Ixmg IsIatKl, N.Y., U.S..A., Chemist. 
1803. Schleicher, Francis J., 38, West Tenth Street, I^iong 
inland CSty. N.Y., U.S.A., Toclmioal Chemist. 
1902, Schlesingcr, Basil E., 02, Mount Vernon Street, 

• Boston, Maes., U.S.A., C^ieraist. 
liOL Schiichting. Emil. 1716, (^icsinut Street, Phila¬ 
delphia* Pa., U.S.A., ('hemist. 

^906. Sohmidt. Herman B., 2623, Essex Place, W'.W.H., 
eSuoinnati, Ohio, U.S.A.*, Manufacturing Chemist. 

1906. Schmidtu J., Cross Street, Burton*on-Trcnt, W’orks 

Manager. 

1907. Schmitt, Charles A.. The Carter’s Ink Co., 172, 

Columhiis Avenue, Boston, Mass., U.S.A., 
Chemist. 

19(^ BohneiMe, Jeneph, 14th Floor, Rector Building, 
(Tfajeago^ lU., U.S.A., Oheinieal Engineer. 

'Wl. Suhneidor, ^w. J., c/o Unirm Carbide Co., Niagara 
S^l», U.aA. Chomiat. 

IdOff. K G-., Continental Odor and 

C^julciil lOp., 32, India Street, fioston, Maaa., 
U.&A;» Chemist. 

4 /o United Coke and Gu Go,« 
^ Place, New YoA Oty. U.RA., 

. 'V -'-..I y- 


Schniewliui. HcSnrioh, Jun., 

62, Greene Street, New YoA - 
Vice-President and Treaeum. ^ L v’'4 

Schoder, Dr. Robt., 6 , Brandreth Boad, 
aw.. Chemist. . 

Sohoeller, Dr. Walter R., o/o D. C. GrlAA 

Victoria Avenue, Bishopsgate Without^ ? 

E.C.* Analytical Chemist. 

Schofield, Jos. A., The University, Sydney, N.aiE^fe 
Austria, Lecturer in Chemistry. ;V.^? 

Scholefiold. H. E., Edw Hill Chemical Wortai^:?^ 
Liverpool, Chemical Manufacturer. 7 /" 

Scholes, Geo. R., I) 6 p 6 t ^GAnAral de^la 

Extract of Moat Co,, Ltd., Antwerp, Bdlginm, 
Analytical Chemist. ^ 

Schramm, Quirin, Otto-Hilgenstock Coke OveffCpp#, -, 
Ltd., Tingloy. near Wakefield. Chief Cbemift<,. ' 

, SchiwMk'r, C. E., 221, Pearl Street, Newl^^ / 
City, U.S.A.* Anolyticd Chemist. ^7 ; 

. Sohroeder, E. August, c/o Church and do.> 8 #, Jl*b 
Street, Brooklyn, N.Y., U.S.A*, Ohendat. 

. Hchulfcn, Dr. C., 11. Clive Row, Calcutta, India, 
Analytical Chemist. 

. Schultz, Carl R., 440, First Avenue, New York 
City, U.S.A, Mineral Water Manufacturer. 

. Sohultze, Win., <‘/o General Chemical Co., 1>msrd 
Hill, Long iMland, N.Y., U.S.A., Chemist. 

. Schupphaus, Dr, E, (\, 175, Pearl Str^t, New YoHc 
City, U.S.A.. C-onRulting Chemist. 

. Schwab, Dr. L. C., Sedanstrasse 63, Bemburgiii. 
Anhalt, Germany, Technical Chemist. 

. Schwarz. Gustav A., Orasselli Chemical Co., 69, 
Wall Street* New York City, U.S.A., Manager. 

. Sohweioh, Emile. Mond, EmUe 8 . 

. Schweickert, Karl, 46, Hazelwood Avenue, Rahway,, 
N.J.. U.S,A. Chomwt. 

, Schweitzer, Dr. H., 128, Duane Street, New York 
City, U.S.A,, Analytical Chemist. • 

. Schwcizcr, Alfred, 14, Hue de (Calais, Paris, France. 

. Schwerin. lx)ronz R., <‘/o Casein Co. of America, 
Bninbridge, N.Y.. U.S.A., Vice-President, 

(’a»t 6 li C'o. 

I. Scott, Alex (\, Diivington Houhc, Faveraham, Kent, 
Assintant Manager (C^ltton Powder Co.). 

. Scott, Andrew, Royal Gunpowder Factory,Wa3thaiB 
Abbey, Essex, Analytical Gbemist. * 

>. Scott, A. Putnam, Dominion Iron St Steel Co.,' 
Sydney, C.B., (.'anada, Chemist. 

Scott. EVnest G., 2, Talbot Court, Gracooliuroh 
Street, l^ondon, E.C.; and (Joiunala) 67, Lord 
Strei't, Tjverpo<d, Soap Works Chemist. 

Scott, Jaa, Cawnpore Woollen Mills, Cawnpore, 
India, Chemist. 

. Scott, Jno. Gillespie, 33, Scionnes Road, Edinburgh, 
Analytical Chemist. 

!. Scott. Wah-er, c/o 'The Powell Duffryn Steam Coal 
(ki.. Ltd., Aberaiuan, near Aliordare, Chemist. 
Scott-Smith, O. E., 67, Surrey Street, Sheffield, 
Analytioid Chemist. 

I. Scovcll, M. A., I^xington, Kentucky, U.B.A., 
Agricultural Chemist. 

k ScoviUe, Wilbur L., 50, Waahington Street, Boston, 
Mass., U.S.A., Analytical diemiit. 

. Scudder, F., Mersey and Irwell Joint Committee, 
44, Mosley Street, Manchester, Chemist. 

1. Seabrooko, H. Cecil, Black Ash, Gr^ns, Essex, 
Research Chemist. 

k Seabury* Richard W., c/o Loando Hard Rubbw Cto., 
Boonton, N.J., U.S.A, Factory Superintendent. 

K Searby, Fred. M,, West Berkeley, Cal,, ifS.A., 
Oilworks Superintendent. 

I. Searl, Albert, Montreux, Victoria Road, Sidoup^ 
Kent, Technical Oiemist. 

I Seorle. Alfred B., 29, Aehtield Terrace West, New- 
oa«tIo-oa-Tyt»; and (Joumalsl CSlftoavilk, CUaw- 
mont, Sbemeld, Aiuuytical CiMtoist. 

k Seaver, Joshua, 212, llflk Street, Bost<m< lliMk, 
U.aA, Doakjr in A^offs and .ik«Bk^ 

r. Sebi^, George, 35A i^itabeth Avmne,. Sa^be^ 
N.J.*U.aA 









